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‘/provide a general overview of Android
Applications Development

4 assumes knowledge of Android
SDK and Java

v'not a tutorial nor a complete reference,
most concepts are introduced with
examples

3
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http://developer.android.com

Android developer web site

C' @ developer.android.com/quide/topics/uifindexhtm
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Android Training

App Components

User Interface

Overview
Layouts

Input Controls
Input Events
Menus
Dialogs
Action Bar
Settings
Notifications

Search
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API Guides

Reference
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BLOG ARTICLES

Say Goodbye to the Menu Button

Tools

User Interface

Your app's user interface is everything that the use
can see and interact with. Android provides a varie
of pre-build Ul components such as structured laye
objects and Ul controls that allow you to build the
graphical user interface for your app. Android also
provides other Ul modules for special interfaces su
as dialogs, notifications, and menus.

LEARN MORE >

TRAINING

Implementing Effective Navigation

<
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Application flow

There is no a main
method like in a typical
Java application

An intent is a
declaration of

Intent need
IntentFilter IntentFilter IntentFilter _
An intent-
l l l filter is a
Activity1 e e declaration

of capacity




Application flow

A Content Provider exposes data
to other applications

content://contacts/people

ContentProvider ContentProvider

|
-

Requests are
performed by
providing an
URI

) F_ 9
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Demo application

During the lectures, a demo application will
be built

Service Device

DataHandler
local data

DataProvider

Www.esteco.com q‘g@'
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Demo application

il @ 1817 % Ml @& 18:21
DataHandler DataHandler
service status: not running service status: running

display data

Tl & 1822
DataHandlerDisplay
ID : » HUMIL

DataHandler plot

& Working...

Synchronizing data

4%



Application

‘/include all components: activities, services,
context providers, etc.

v Ifit has UL, at least an activity is
required

v It is configured through a configuration file
called AndroidManifest.xml



4 The Context defines configuration
and runtime information

v It is configured
through the file
AndroidManifest.xml

v" Includes the resources (graphic
layouts, images, strings, arrays, etc.)



Application manifest file

<?xml version="1.0" encoding="utf-8"?> the
<manifest : :
configuration
xmlns:android="http://schemas.android.com/apk/res/android" fil g lud
package="my.workshop" e |nc.; udes
android:versionCode="1" one section for
android:versionName="1.0" > each
<uses-sdk android:minSdkVersion="8" /> Component
<application android:icon="@drawable/ic _launcher"
android:label="@string/app_name" >
<activity> the notation
S @ is used to
</activity> reference
</application> resources

</manifest>



Resources: directory structure

anim/

drawable/

layouts/

values/

xml/

raw/

) F_ 9
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Resources: values

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

<string name="app_name">DataHandler</string>

<string name="start_button">start</string>

<string name="stop_button">stop</string>

<string name="status_text">service status: not running</string>
</resources>

arrays <?xml version="1.0" encoding="utf-8"?>
<resources>
<string-array name="periods_array">
<item >2</item>
<item >5</item>
<item >10</item>
</string-array>
</resources>



Resources: layouts

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

<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"
android:layout_width="fill parent"
android:layout_height="fill _parent”
android:orientation="vertical" >

<TextView> ... </TextView>
<Button> ... </Button>
<Button> ... </Button>

</LinearLayout>
DataHandler
One entry for each Ul service status: not running
element —




Resources: a text view

<TextView
android:id="@+id/status_text"
android:layout_width="match_parent”
android:layout_height="wrap content”
android:gravity="center"
android:text="@string/status_text"
android:textAppearance="?android:attr/textAppearanceMedium"/>

@-+id creates and register

an identifier DataHandler
service status: not running

@string references an start

object from the string file




Resources: buttons

<Button
android:id="@+id/start_button"
android:layout_width="match_parent”
android:layout_height="wrap content”
android:text="@string/start_button" />
<Button
android:id="@+id/stop_button"
android:layout_width="match_parent”
android:layout_height="wrap content”
android:text="@string/stop_button" />

DataHandler
service status: not running

start




Resources

The file is usually not written in XML, but
generated automatically with the IDE

DataH

File Edit Run MNavigate Search Project Refactor Window Help

i~ BriBRd  $-0-Q%- WO @A B -F e D £ @ ooms [ET0avs]
ackage orer 3 = ._ ataHandlerActivity.java 2 DataHandler Manifest 14} strings.xml <1 main.xml ] =fa) o= Outline =

[ Package Explorer 52 51 || [1] DataHandlerActivity.j DataHandler Manif gsaml | 9 mainxml 3 O [ 32 Outline &2 . [}

| |:| LinearLayout

4 [ myworkshop.datahandler » |A_E| status_text (Texdt
» [ Confighctiityjava _[3.7in WVGA (News One) - [Portrait ~ [ Normal - [Day time - | Theme - [o7] start_button -

7] DataHandlerActivity.java = 1 [ex] stDprutton- stop” I
[1] DataHandlerProvider.java - m aqQa® [0k] config_button - “configure

i+ [J] DataHandlerService.java i |g| display_button -
I+ [§] DBHelper.java B |ox| sync_button - '

 [3] Devicejava |D__h| plot_button -

& AJ] DisplayActivityjava
i+ (4] PlotActivityjava
v [J] RemoteDBjava
G@ gen [Generated Java Files]
o =i Android 2.2
+ m=h Android Dependencies
=i, Referenced Libraries
G@ assets
> & bin
G@ libs
Jel:'y res
i (= drawable-hdpi =
. (= drawable-Idpi [=] Graphical Layout|
» (= drawable-mdpi
[+ [= drawable-xhdpi
a ;= layout
12 configaml
i1 dataxml All messages (no filters)
12l mainxml
i plotxml -
4 [= values
|2 arraysaxml

=

= dj‘v - Editing config: default [Any ool v| [A“dm‘dzz v‘ ‘(reate‘..l

hronize

m

DataHandler
service status: not running

start

[N

< [

mainxml | 7 i | b

E’:_, Problems | @ Javadoc | [, Declaration | 2 Console | & LogCat &5 "

Saved Filters e = = Search for messages. Accepts Java regexes, Prefix with pid:, app:, tag: or text: to limit scope.

L. Time PID Application Tag Text

|2 stringsxml
21 AndroidManifestxml
1

o 27 xml

DEMO now




Activity

An activity
extends the
abstract
Activity class

The bundle
allows to save
and restore the
activity state

The onCreate() method is
called when the activity is
started

public class DataHandlerActivity extends Activity {

@Override
public void onCreate(Bundle savedinstanceState) {

// content view
super.onCreate(savedlnstanceState);
setContentView(R.layout.main);




Activity: accessing resources

The resources can be
accessed through the R class

// get Ul elements

startButton = (Button) findViewByld(R.id.start _button);
stopButton = (Button) findViewByld(R.id.stop button);
status = (TextView) findViewByld(R.id.status text);

// get strings
stoppedMsg = getResources().getString(R.string.stopped _msg);

The R class is
generated automatically
by the Eclipse IDE




Activity: Manifest section

The application defines its
intent-filter

<activity
android:name=".datahandler.DataHandlerActivity"
android:label="@string/app_name" >
<intent-filter>
<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>

In this case, the application
can just be started from the
main launcher



Shared preferences

v Allows to save and retrieve key-value pairs of
primitive data types

SharedPreferences preferences;
Private preferences:

preferences = getPreferences(Context. MODE_PRIVATE);

Preferences on file:

preferences = getSharedPreferences("myPreferences”,
Context. MODE_PRIVATE);

Access level: MODE PRIVATE, WORLD READABLE, WORLD WRITABLE




Preferences

Preferences are
written using an editor:

int sizeValue = 25;
voolean validStatus = true;

Editor editor = preferences.edit();
editor.putinteger("size", sizeValue);
editor.putBoolean("valid", validStatus);
editor.commit();

Preferences are read
with a specific method

int property = preferences.getinteger("size", 0);
boolean validStatus = preference.getBoolean("valid", false);




Activity life-cycle

from Android
developers
web site

Activity launched
v

> onCreate()

v

onStart() <€ onRestart()
‘1' A

onResume() <€

|

Activity process killed Activity running

onPause() not longer
¥ < \visible
/ onStop() \
ch(;c;\er r:spp onDestroy() user
ui
more navigates
memory

Activity shut down

Www.esteco.com qg‘"
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Lifecycle: saving and restoring state

boolean running; Persistent data can be
\Y

@Override : P saved .

protected void onPause() { in onPause() using a

super.onPause(); shared preferences

// store preferences

Editor editor = preferences.edit();
editor.putBoolean("running", running);
editor.commit();

} @Override
protected void onResume() {
super.onResume();
Persistent data // get preferences
can be restored running = preferences.getBoolean("running", false);
iIn onResume()

updateUl();
}




Lifecycle: saving and restoring state

By using a Bundle it is possible also to save the state
before an object is destroyed and restore when is
being recreated

@Override @Override

protected void protected void

onSavelnstanceState(Bundle state) { onRestorelnstanceState(Bundle state) {
state.putString("myData", value); super.onRestorelnstanceState(state);
super.onSavelnstanceState(state); String value = state.getString("myData");

} }

However, persistent data must be handled with
onPause() and onResume because they are part of
the lifecycle of the Activity!
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User Interface

v'Android provides a complete Ul
with a large number of views

\/Event driven

v It is single threaded to guarantee no
synchronization problems



User interface

The Ul is defined with a
hierarchy of ViewGroup and View Views are the

elements basic Ul elements
(buttons,text

F fields, etc.)
ﬁ View View

View View View

A ViewGroup
IS a container
that organize

Views

) F_ 9
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Some widgets

jay@gmail.com

§ O
@ O

L

Sync Browser

ATTENDING?

Sync Calendar
6/1/201211:15 AM

@ Yes () Maybe O No

Sync Contacts




A layout defines the structure and holds all the
elements that appears in the screen

Linear layout Relative layout

i Y



Some layouts use an extra adapter class

Grid view List view

An adapter pulls content from a
source converts each item result
into a view

Y



Can be mixed at
different levels

View View View

i Y



Linear layout

For example

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

<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"
android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:orientation="vertical" >

<TextView> ... </TextView>

<Button> ... </Button>

<Button> ... </Button>
</LinearLayout>

DataHandler
service status: not running

start



Combined layouts

The XML layout can be generated
automatically with the IDE

=
File Edit Run MNavigate Search Project Refactor Window Help

s M~ i Brld i $~0-Q~  #H G~ @A~ Fril-Go-9- = & ooms

[# Package Explorer ) =il |._L'—JJ DataHandlerActivityjava | < DataHandler Manifest | i<l stringsaoml | < maingml 22 =0 8% Outline 5 5
& |

B Editing config: default [Any locale v| [Andrmdll V‘ ‘(reate‘..l D ﬂlﬂearLayout -

4 8 myworkshop.datahandler  » |g stattzs fert{le

» [ Confighctivityjava [37in WVGA (Nexus One) - [Portrait ~ [ Normal - [Day time - | Theme - (o] start_button -

i [ox] stop_butten - "stap

[§] DataHandlerActivity.java
[ DataHandlerProvider.Javai‘

i+ |4] DataHandlerService.java
I+ [§] DBHelper.java
b [§] Devicejava
& AJ] DisplayActivityjava
i+ (4] PlotActivityjava
v [J] RemoteDBjava
G@ gen [Generated Java Files]
o =i Android 2.2
+ m=h Android Dependencies
=i, Referenced Libraries
G@ assets
> & bin
[ G@ libs
4 Jel:'y res
i (= drawable-hdpi
> (= drawable-ldpi

@
DataHandler
service status: not running

start

i it A ey i || %

aqaoae

-

m

El Graphical Layout | =| mainaml |

|0__k| config_button - "configure”

|E| display_button -
|0__K| sync_button - s
|D__h| plot_button - "p

hronize"

i | b

» (= drawable-mdpi
[+ [= drawable-xhdpi

Ei, Problems | @ Javadoc | [, Declaration | 2 Console | & LogCat 2 .

a ;= layout

12 configaml

i1 dataxml

12l mainxml

i plotxml -
4 [= values

|2 arraysaxml
|2 stringsxml

21 AndroidManifestxml
I | »

Saved Filters o = = Search for messages. Accepts Java regexes. Prefix with pid:, app:, tag: or text: to limit scope.
All messages (no filters) . 2.
L. Time PID Application Tag Text
4| [

o 27 aml
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Controller View Model

Model
/ “es
update

Controller View
IHI
CND0ID

3
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Controller View Model

\/Event driven

\/There IS a single event
queue

v Single threaded to guarantee no
synchronization problems

v Ul must be responsive, long running tasks
will be interrupted by Android



Handling events

startButton = (Button) findViewByld(R.id.start_button);

// start button action
startButton.setOnClickListener(new Button.OnClickListener() {

@Override
public void onClick(View v) {

1;

0 il @ 19:01
DataHandler

When the button is service status: not running

method is executed




Handling events

status = (TextView) findViewByld(R.id.status text);

@Override

public void onClick(View v) {
startButton.setEnabled(false);
status.setText("service status: running");

1;

DataHandler

For example, it can service status: running
update the textview

e R —




T Hl @ 18:21

<?xml version="1.0" encoding="utf-8"?>
<resources>
<string-array name="periods_array">
<item >2</item>
<item >5</item>

<item >10</item> 2 @
</string-array>
</resources> c @

10 @




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

<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent”
android:layout_height="match_parent"
android:orientation="vertical" >

<TextView
android:id="@+id/textView1"
android:layout_width="wrap_content"
android:layout_height="wrap _content"
android:gravity="center”
android:text="@string/period_text"
android:textAppearance="?android:attr/textAppearanceMedium" />

<Spinner
android:id="@+id/period_spinner"
android:layout_width="match_parent”
android:layout_height="wrap_content" />

</LinearLayout>



public class ConfigActivity extends Activity
implements OnltemSelectedListener {

// tag for logging
private String tag = "ConfigActivity";

// service preferences

private SharedPreferences preferences;
private int period = 5000;

private int item = 1;

/] Ul

private Spinner periodSpinner;

Note that the activity implements the
OnltemSelectedListener interface




@Override

protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);
setContentView(R.layout.config);

// get preferences

preferences = getSharedPreferences("preferences”, Context. MODE_PRIVATE);
period = preferences.getint("period", period);

item = preferences.getint("item" item);

// set Ul elements

periodSpinner = (Spinner) findViewByld(R.id.period spinner);

ArrayAdapter<CharSequence> adapter = ArrayAdapter.createFromResource(this,
R.array.periods_array, android.R.layout.simple_spinner_item);

adapter.setDropDownViewResource(android.R.layout.simple _spinner _dropdown _item);
periodSpinner.setAdapter(adapter);

periodSpinner.setOnltemSelectedListener(this);




@Override
protected void onPause() {
super.onPause();

updatePreferences(); The status has to be
} — saved and restored!

@Override

protected void onResume() {
super.onResume();
periodSpinner.setSelection(item);

J private void updatePreferences() {
Editor editor = preferences.edit();
editor.putint("period", period);
editor.putint("item", item);
editor.commit();

}




@Override
public void onltemSelected(AdapterView<?> parent, View view,
int pos, long id) {

Object value = parent.getltemAtPosition(pos);
period = Integer.parseint((String)value) * 1000;

item = pos;
updatePreferences(); C
} P 0 this is the
action to be
@Override executed
public void onNothingSelected(AdapterView<?> arg0) { when an item
} Is selected

}




Long tasks

‘/How to execute long tasks?



Handling events

\/The handler should not execute

long tasks
‘/However, it can start a
thread!
@Override
public void onClick(View v) {
new Thread() {

public void run() { v The thread idea can be

}.;t.art(); combined with Handler and
h; Loopers!



Handler and loopers

\/handler and Loopers allow to perform work in a different
thread and inform the main Ul thread when finished

main thread
Looper pass the handler
|  other thread
message queue that does to work
<7
— send the message

through the

! i handler when
AND finished




Handler and Loopers

Handler myHandler = new Handler() {

public void handleMessage (Message m) { the main Ul

. - thread handles
. the message
new Thread() {

public void run() {

Message msg = myHandler.obtainMessage();
Bundle bundle = new Bundle();

bundle.putString("key", "value");

msg.setData(bundle); — the thread

myHandler.sendMessage(msg); sends the
} message

}.start();




An example

%n Ml & 18:17

DataHandler
service status: not running

configure

display data

& Working...

synchronize
Synchronizing data

44%
plot




An example

syncButton.setOnClickListener(new Button.OnClickListener() {
@Override

public void onClick(View v) {
progressDialog = ProgressDialog.show(v.getContext(),

"Working...", " Synchronizing data", true, false);
new Thread() {

public void run() {
String result = null;

try { a progress
sleep(1000); result = "OK"; dialog IS
} catch (InterruptedException e) { e.printStackTrace(); } created

Message message = handler.obtainMessage();
Bundle bundle = new Bundle();
bundle.putString("result”, result);
message.setData(bundle);
handler.sendMessage(message);

«<—______amessage

} IS sent

}.start();

}
1;




An example

private ProgressDialog progressDialog;

public void handleMessage(final Message msg) { the progress

/ dialog is closed
progressDialog.dismiss();

String bundleResult = msg.getData().getString("result");

if (bundleResult == null | | 'bundleResult.equals("O0K")) {
Log.e("ExampleTask", "Error on synchronize action");
return;

}

Log.e("ExampleTask", "Synchronize action OK");

the data sent in
the message is
evaluated
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Data handling

‘/in a mobile application,

data must be saved, not kept
In memory!

v Android supports database,
filesystem and preferences

v" Data is usually shared through
a content provider



SQLite

\/self contained transactional SQL
database for Android

v It will be covered in database
lectures later on

v We will just have a look at some basic
concepts in order to be able to define a
Content Provider



SQL

Information is stored
in tables

measurements

there is usually a key which
identifies univocally each row

n TEMPERATURE | HUMIDITY TIMESTAMP

13.34
2 12.01
3 12.92
4 14.78

75.02
76.75
76.29
72.84

In our example we are
going to use a single table

7/8/12, 6:18:52 PM
7/8/12, 6:18:54 PM
7/8/12, 6:18:56 PM
7/8/12, 6:18:58 PM



SQL

The table is created
with a CREATE CREATE TABLE measurements (

command _ID INTEGER PRIMARY KEY,
humidity FLOAT,
temperature FLOAT,
timestamp STRING);

measurements
Iﬂ
13.34 75.02 7/8/12, 6:18:52 PM
2 12.01 76.75 7/8/12, 6:18:54 PM
3 12.92 76.29 7/8/12, 6:18:56 PM
4 14.78 72.84 7/8/12, 6:18:58 PM



The table is removed
with the DROP TABLE
command

DROP TABLE measurements;

Rows are removed with

DELETE FROM measurements;
the DELETE command

measurements
Iﬂ
13.34 75.02 7/8/12, 6:18:52 PM
2 12.01 76.75 7/8/12, 6:18:54 PM
3 12.92 76.29 7/8/12, 6:18:56 PM
4 14.78 72.84 7/8/12, 6:18:58 PM



Data can be inserted with the
command INSERT

INSERT INTO measurements (temperature, humidity, timestamp)
values (15.74, 69.94, "7/8/12, 6:19:00 PM");

measurements
o | rawrcnune |owor |t __
13.34 75.02 7/8/12, 6:18:52 PM
2 12.01 76.75 7/8/12, 6:18:54 PM
3 12.92 76.29 7/8/12, 6:18:56 PM
4 14.78 72.84 7/8/12, 6:18:58 PM
5 15.74 69.94 7/8/12, 6:19:00 PM




SQLiteOpenHelper class

\/Android provides a convenience

class to extend in order to provide easy
access to a database

v only a few methods have to be
redefined




SQLiteOpenHelper class

public class DBHelper extends SQLiteOpenHelper {

private static final String DATABASE_NAME = "measures”;

private static final int DATABASE_VERSION = 2;

private static final String TABLE_ NAME = "measures"’;

private static final String TABLE_CREATE = "CREATE TABLE " + TABLE_ NAME +
" (_ID INTEGER PRIMARY KEY, timestamp STRING, temperature FLOAT, humidity
FLOAT);";

public DBHelper(Context context) {
super(context, DATABASE_NAME, null, DATABASE _VERSION);

}

@Override
public void onCreate(SQLiteDatabase db) {
db.execSQL(TABLE CREATE);

}




SQLiteOpenHelper class

@Override

public void onUpgrade(SQLiteDatabase db, int oldVersion, int newVersion) {
db.execSQL("DROP TABLE IF EXISTS " + TABLE_ NAME);
onCreate(db);

}

public void clean(SQLiteDatabase db) {
db.execSQL("DELETE FROM measures");

}

public SQLiteDatabase getDatabase() {
return this.getReadableDatabase();

}

}

This is a simple example, a
better solution will be presented
during database lectures!




Cursor

String[] projection = new String[] {"_ID", "timestamp",
"temperature”, "humidity" };
Cursor c = db.getReadableDatabase().query("measures", projection,
null, null, null, null, null);

int numRows = c.getCount();

c.moveToFirst();

A query returns a
cursor object, which
int id = c.getInt(0); can be explored to

String timeStamp = c.getString(1); get the rows
float temperature = c.getFloat(2);
float humidity = c.getFloat(3);

for (int i = 0; i < numRows; i++) {

c.moveToNext();

}

www.esteco.com Vs




Content Provider

A Content Provider exposes data
to other applications

content://contacts/people

ContentProvider ContentProvider

|
-

Requests are
performed by
providing an
URI

) F_ 9
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Content URI

The content provider is access through a content URI

content://<authority>/<path>

Examples:

content://contacts/people/1
content://contacts/people/1/phone/3

content://my.workshop.datahandler/measurements

content://my.workshop.datahandler/measurements/3




Content provider definition

In order to define a content provider, it is necessary to
define:

1. Acontent URI

2. The column names

3. The MIME types

4. Methods for insert, query, delete, etc.

5. potentially notify Observers



Content provider example

public class DataHandlerProvider extends ContentProvider {

public static final String MIME_DIR_PREFIX = "vnd.android.cursor.dir";
public static final String MIME_ITEM_PREFIX = "vnd.android.cursor.item";
public static final String MIME_ITEM = "vnd.my.workshop";

public static final String MIME_TYPE_SINGLE = MIME_ITEM_PREFIX +"/" + MIME_ITEM;
public static final String MIME_TYPE_MULTIPLE = MIME_DIR_PREFIX + "/" + MIME_ITEM;

public static final String AUTHORITY = "my.workshop.datahandler";
public static final String PATH_SINGLE = "measures/#";
public static final String PATH_MULTIPLE = "measures";

public static final Uri CONTENT _URI = Uri.parse("content://" + AUTHORITY
+"/" + PATH_MULTIPLE);




Content provider example

private static final UriMatcher sURIMatcher = new
UriMatcher(UriMatcher.NO_MATCH);
static {
sURIMatcher.addURI(AUTHORITY, PATH_MULTIPLE, 1);
sURIMatcher.addURI(AUTHORITY, PATH_SINGLE, 2);

}
@OQOverride
public String getType(Uri uri) {
switch (sURIMatcher.match(uri)) { Arbitrary values
case 1: defined to identif
return MIME_TYPE_MULTIPLE; / comne y
case 2: 9 y
return MIME_TYPE_SINGLE;
default:
throw new lllegalArgumentException("Unknown URI " + uri);
}




Content provider example

private DBHelper db;
We are using the

@Override DBHelper class
public boolean onCreate() { .
db = new DBHelper(getContext()); defined before
return true;
}
@Override

public Cursor query(Uri uri, String[] projection, String selection,
String[] selectionArgs, String sortOrder) {

Cursor ¢ = db.getReadableDatabase().query("measures”, projection, null,
null, null, null, null);

return c;

}




Content provider example

@Override
public int delete(Uri uri, String selection, String[] selectionArgs) {
throw new UnsupportedOperationException(); }

@OQOverride
public Uri insert(Uri uri, ContentValues values) {
throw new UnsupportedOperationException(); }

@OQOverride
public int update(Uri uri, ContentValues values, String selection,
String[] selectionArgs) {

throw new UnsupportedOperationException(); }

We are currently
implementing only the query
operation




Accessing the Content Provider

A query to the Content Provider
returns a cursor

Uri providerUri =
Uri.parse("content.//my.workshop.datahandler/measures");

String[] projection = new String[] { " _ID", "timestamp", "temperature",
"humidity" };

// perform query
Cursor ¢ = managedQuery(providerUri, projection, null, null, null);

A managedQuery() is deprecated. Only used
here due to old Ronzi hardware!




Accessing the Content Provider

int numRows = c.getCount();
c.moveToFirst();
for (int i = 0; i < numRows; i++) {
int id = c.getInt(0);
String timeStamp = c.getString(1);
float temperature = c.getFloat(2);

float humidity = c.getFloat(3);

c.moveToNext();

}

This code is used in the
DataHandlerDisplay
activity

ID : TEMP

DataHandlerDisplay
: HUMID : TIMESTAMP
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Services

v A service runs always in
packground as a not visible task

v Android can request it to be
stopped if resources are required

‘/intended to implement
long term operations



DataHandlerService

settings
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The DataHandlerService class

public class DataHandlerService extends Service
implements Runnable { Can be

| | “T— executed as a
private Thread serviceThread; thread

private Device device;

// database helper
private DBHelper db;

// service preferences
private SharedPreferences preferences;

private String period_tag; Uses the DBHeIper
class to access the
database

private final int defaultPeriod = 5000;
private int period = defaultPeriod;




The onCreate() method

@%V,e"if{g . Get the
public void onCreate() { Configuration
super.onCreate();

parameters

// create device instance
device = new Device();

// get preferences

preferences = getSharedPreferences("dataHandlerPreferences”,
Context. MODE_PRIVATE);

period_tag = getResources().getString(R.string.period tag);

period = preferences.getInt(period_tag, period);

// open database The service
db = new DBHelper(getApplicationContext()); thread will

// hread / run the core
start service threa _
serviceThread = new Thread(this); of the service

serviceThread.start();




=9

@Override
public void run() {

device.open();
The service thread

while (true) { queries the device
for data
// read data from device /
device.read();

float temperature = device.getTemperature();
float humidity = device.getHumidity();
String timeStamp = device.getTimeStamp();



The service thread

Data is written into
local data the database

// store into database

ContentValues values = new ContentValues();
values.put("timestamp", timeStamp);
values.put("temperature”, temperature);
values.put("humidity”, humidity);
db.getReadableDatabase().insert("measures”, null, values);

try {
Thread.sleep(period);

} catch (Exception e) {
return;

}
}



Other methods

@Override stops the thread
public void onDestroy() { when service is

// stop service thread deStroyed
serviceThread.interrupt();

db.close();

super.onDestroy();

}

@OQOverride
public IBinder onBind(Intent intent) {
return null;

}

The binder is used for inter-process
communication, we are not using it here




Android Applications Development

WWW.esteco.com



Web services

v Web services allows to expose an API
through the network

v'Many different implementations (SOAP,
POX, REST, ...)

\/More details on networking
lectures later on!



Web services for our application

local data

v'Representational State
Transfer (REST)

\/JSON for data
representation data

Y
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The Synchronizer thread

Synchronization starts when the

user clicks on the corresponding
/ button

syncButton.setOnClickListener(new Button.OnClickListener() {
@Override
public void onClick(View v) {

// create progress dialog

progressDialog = ProgressDialog.show(v.getContext(),
" Working...", " Synchronizing data", true, false);

\ A progress

dialog is started



The Synchronizer thread

new Thread() {
public void run() {
String result = null;
try {
RemoteDB remoteDB =
new RemoteDB(getApplicationContext());
result = remoteDB.updateDB();

} catch (InterruptedException e) { \ Send data to

e.printStackTrace(); remote DB
}

Message message = handler.obtainMessage();
Bundle bundle = new Bundle();
bundle.putString("result"”, result);
message.setData(bundle); «—

Send the message
— to the main Ul

handler.sendMessage(message); thread

}
}.start();

}
1;




The Synchronizer thread

// synchronize end event
public void handleMessage(final Message msg) { Close the

progress dialog
progressDialog.dismiss();

String bundleResult = msg.getData().getString("result");
Log.i(tag, "BUNDLE: " + bundleResult);
if (bundleResult == null || 'bundleResult.equals("OK")) {

Log.e(tag, "Error on synchronize action");
return; < Check message

}

DBHelper db = new DBHelper(getApplicationContext());
db.clean(db.getReadableDatabase());
db.close();

Log.i(tag, "Synchronize finished!"); \
i Clear local DB




JSON

v’ Lightweight data interchange
format

v"Human readable

v'Easy to parse for computing
systems

v'"More information on
http://www.json.org



JSON: an example

JSON object creation
JSONObject x = new JSONObject();

x.put("timestamp", " 8/6/12 6:37:42 AM ");

x.put("humidity”, "49.49");
x.put("temperature”, "15.15");

Internal representation

{
"timestamp" : "8/6/12 6:37:42 AM",

"humidity" : "49.29",
"temperature" : "15.15"

}




Creation of the JSON array

public JSONArray getData() { create

- JSON
array

JSONArray a = new JSONArray();

Uri providerUri =
Uri.parse("content.//my.workshop.datahandler /measures");
String[] projection = new String[] { " _ID", "timestamp",
"temperature", "humidity" };

Cursor ¢ = context.getContentResolver().query(providerUri,
projection, null, null, null);

get data
// process results through
int numRows = c.getCount(); tent
c.moveToFirst(); COnEET

provider




Creation of the JSON array

v | create JSON
for (inti = 0; i < numRows; i++) { / ObJeCt
JSONObject json = new JSONObject();
try {
json.put("timestamp", c.getString(1));
json.put("temperature”, c.getString(2)); _
json.put("humidity", c.getString(3)); <—___insert data from
DB
} catch (JSONException e) {
e.printStackTrace(); return null;
} iInsert into
a.put(json); (/ JSON array
}
c.close();

}




http://server:8080/test.php

answer send
through a
y e
. REST POST
Client request with
URI

data passed with
JSON

REST uses HTTP
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REST web service request

public String updateDB() {

String result;

get JSON array

try { call the web
service and pass

«—T  thedatatoit

result = .... (on next slide)

} catch (Exception e) {
Log.e("log _tag", "Error in http connection");
return "ERROR: " + e.toString();

}

return result; G

} — handle result
}




REST web service request

create a
HttpClient httpclient = new DefaultHttpClient(); / client
HttpPost request = new HttpPost("http://server:8080/test.php");
request.setHeader("Content-type", "application/json"); Pass the
request.setEntity(new StringEntity(a.toString())); <« JSON

string
HttpResponse response = httpclient.execute(request);
HttpEntity entity = response.getEntity(); Execute

. : the
result = streamToString(new InputStreamReader(entity.getContent()));
request

get the result through a /

stream




The PHP script on the server

<?php
Sjson = file_get_contents('php://input');

Sobj = json_decode(Sjson, true);
L accessto JSON

if (count(Sobj) == 0) { objects

echo "OK";
return;

}

mysql_connect("localhost","user"
or die( "Cannot connect");
mysql_select_db("data") e
or die( "Unable to select database");

connect to DB



The PHP script on the server

Squery = 'insert into measures (timestamp, temperature, humidity) values ';

foreach (Sobj as Svalue) {
Sts = Svalue['timestamp']; repare quer
Stemp = Svalue['temperature']; — prep G y
Sh = Svalue['humidity'];

Squery = Squery.'("".Sts.'",'.Stemp.',".Sh."),";
}
Squery = substr(Squery,0,-1);

Ssql=mysql_query(Squery) or die( "Cannot execute query");

if(1Ssql) \

echo "\nError in query: ".mysql_error();
else
echo "\nOK\n";

execute query

mysql_close(); return exit status
>

Www.esteco.com §5‘
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Explicit intents

/

Intent configintent = new Intent(v.getContext(), ConfigActivity.class);
startActivity(configintent);

Implicit intents

\ Uri uri = Uri.parse("http://www.esteco.com");
Intent intent = new Intent(Intent.ACTION_VIEW, uri);
startActivity(configintent);




Permissions

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

<uses-permission android:name="android.permission.CALL_PHONE" />
<uses-permission android:name="android.permission.INTERNET" />
</manifest>

Requested permission for the
application can be specified in
the AndroidManifest.xml file

The user must accept them
when installing the application



Broadcast receivers

BroadcastReceiver

send(intent);

BroadcastReceiver

Many predefined

iIntents that are S
broadcasted by

Android

An intent is
broadcasted to

—> BroadcastReceiver interested

receivers

ACTION_TIME_TICK
ACTION_TIME_CHANGED
ACTION_TIMEZONE_CHANGED
ACTION_BOOT_COMPLETED



File handling
/ Provides a stream to a file
FileOutputStream f;

f = openFileOutput("a.txt", Context. MODE_PRIVATE);

V4], data
L_ data
L. <PACKAGE_NAME>
Lw files

a.txt



Android market

/ % Android Apps on Google P =

« = C _E https://play.google.com/store in\; 3,

Top Paid

1 Beautiful Widgets
LEVELUP STUDKD %

| FANTASYxRUNNERS Calorie Counter by F... Zen Bound 2 Radiant Defense

: iy MOONRABSIT FATSECRET SECRET EXIT HEXAGE LTC
2 Where's My Water? * % % 4 4 (2430) * % % % ¥ (54,169) % % & % ¥ (153) % % % 4 ¥ (9,755
CISNEY 4 =

|

3 Smart Tools

SMART TOOLS CO. %

$2.97 BUY

4 Angry Birds Space Premium i A )
B Fancy Bloons TD 4 MUTANT ROADKILL  Scan
THINGD DIGITAL GOLDFISH LTD GLU MOBILE ¥ SCAN, INC
5 Root Explorer (File Manager) * % % % & (3 426) * % % % ¥ (3.008) * % & % (21 044) * % & % & (6191)

i All Top Paid Apps »
TOP Free Babel Rising 3D Slices for Twitter Puddle THtJ| Google Currents
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% % % % & (107) * % % % + (2656) % % % % & (79) * % % % * [16,544)
WhatsApp Messenger erry T oy ; .
: W o psi $5.45 BUY 5494 BUY
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A more complete example

i —
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