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e Extend View

* Placed on an Activity

— Static
TextView
ProgressBar
ImageView

— Dynamic
Button
EditText
CheckBox
RadioButton
SeekBar
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Gallery
MapView
ListView
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* View
— Contains other Views
— Layout
* Types
— LinearlLayout
— Relativelayout
— ScrollView
— Tablelayout
— ConstraintLayout

* They are used combined
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LinearLayout RelativelLayout

Hell Relatvetayat

row one
row two
row three

row four
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Constraint Layout

Figure 1. The editor shows view C below A, but it has no vertical Figure 2. View C is now vertically constrained below view A.
constraint.
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res folder (from the source)

* |mages
— drawable -_dpi
Idpi
mdpi
hdpi
* Ul
— layout
* Constants

— Values
strings.xml

* Raw
— Unmodifiable resources
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 Drawable
— Images

— R.drawable.name
R.drawable.icon
R.drawable.img1
R.drawable.img2

* Layout
— Containers

— R.layout.name
R.layout.main
R.layout.people

[ Package Exp Z3 2 Hierarchy| = O

BEE|e 7

4 =2 YahooMessengerTest
» 2B sre
. E'ﬁ gen [Generated Java Files]
» B2, Android 1.5
» =2, Referenced Libraries

E'@ assets
B2 res
4 [~ drawable
Rs icon.png
k= imgl.jpg
= imgljpg
4 [~ layout
|X] main.xml
|X| pecplexml
¢ =% walues
€l AndroidManifest.xml
default.properties
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[ Package Exp Z3 2 Hierarchy| = O

BEE|e ¥
¢ Drawa ble 4 =2 YahooMessengerTest
» 2B sre
- |mage5 . E'ﬁ gen [Generated Java Files]
- B Android1.5
- @d rawable/name - B, Referenced Libraries
: = asset
@drawable/icon , g:f 5
@drawable/imgl 4 [ drawable
B 1conpng
@drawable/img2 = imgl.jpg
= imgljpg
* Layout 4 & your
|X] main.xml
. % peoplexml
— Containers o values
I €l AndroidManifest.xml
- @ aYOUt/name default.properties

@layout/main
@layout/people

10



Constructing the GUI with XML PDM

sayHello();

e Complex component

* Simple code

No Java code

In the Activity code

— this.setContentView (R.layout.name);

<?xml version="1.0" encoding="utf-8"7>
<LinearLavyout xmlns:android="http://schemas.android.com/apk/res/android"”
android:orientation="v=rtical"
a:d:uid:;ayD:t_width="fii;_parent"
a:drnid:;ayD:t_height="fiii_parent"
>
<TextView
a:d:nid:;ayD:t_width="fiil_parent"
android:layout_height="wrap content”
android:text="H=lla"

i=

<Button
android:id="@+id /buttoni"”
android:layout width="wrap content"
android:layout _height="wrap content"
android:text="H=1lo"

S

</LinearLayout>

11



GUI XML example file o

<?xml version="1.0" encoding="utf-8"2>
zLinearlLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
andrnid:laynat_widtn="fii;_parent"
andruid:laynut_heignt="fii;_perent"
>
<TextView
andrnid:layuut_widtn="fii;_parent"
android:layout height="wrap content"
android:text="H=allao"

/>

<Button
android:id="g+id/buttonl"
android:layout width="wrap content"
android:layout height="wrap content"
android:text="He=llao"

S

< /LinearLayout>

12
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e xmilns:android

— Only the root
CO m po n e nt <?xml wversion="1.0" encoding="utf-5"7>

¢LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"”
android:orientation="vertical"
— m a n d ato ry android: layout_widt'n="fill_parent"
android:layout_height= "fill_parent "
. . F
* android:layout _width |
— android:layout width="fill parent"

android:layout height="wrap content"”

* android:layout_height

>

— mandatory

android:id="@+id/buttonli”
android:layout width="wrap content”

- Va I U eS android:layout height="wrap content"”
android:text="H=llo"
wrap_content e
match_parent

n px
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e android:id
— Usage of the component
|n the Java Code <?xml version="1,0"

<LinearLavout xmlns:

encoding="utf-"7>
android="http://schemas.android

. android:orientation="vertical"
— @+id/name

android:layout width="f1ll parent”

R.id.name

>
TextView

— Example

— R.id.button1 />

<Button

android:

android

android:
android:

/>

</LinearLayouts>

android:

android:layout height="f11ll parent"

layout width="fill par=snt"

:layout height="wrap content”

@+id/buttonl endred:

android:

text="H=lla"

id="@+1id/buttonl”

tlayout width="vrap content"

layout height="wrap content"”
text="Hsllo"

.com/apk/res/android"

14
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package com.ymSgLestT;

¢ ClndrOld.'Id import android.app.hctivity:

import android.os.Bundle;
import android.view.View;

- Usage Of the Component import android.view.View.OnClickListener:;
. import android.widget.Button;
in the Java code
pubklic class YahooMessengerTest extends Activity {

. S*% Called when the activity is first created. */
— @+id/name

Button buttonl:

R.id.name
@0verride
—_— Example public void onCreate (Bundle =avedInstanceState) {
super.onCreate (savedInstanceState) ;
@+Id/butt0n1 setContentView (K. layout.main) ;
bucttonl = (Button)thi=s.findViewById(R.id.butfoni):
_ Rldbuttonl buttonl.setfnClicklLizstener (new CnClickListener ()
{

public void onClick(View W)
{
buttonl.setText ("Clicked™):

15
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XML

{?xml version="1.0" encoding="utf-8"7»
¢Linearlayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical”
andrnid:laynat_widtn="fill_parent"
android:laynat_heignt="fili_parent"
¥
{TextView
andrnid:layaat_width="fiii_parent"
android:layout height="vrap content"
android:text="Hello"

[

<Button
android:id="@#+1d/buttonl"
android:layout width="wrap content"
android:layout height="vrap content"
android:text="H=llo"

/>

Java Code

package com.ymsSgtest;

import
import
import
import
import

public

P

]

android.app.fctivity;
android.os.Bundle;
android.view.View;
android.view.View.OnClickListener;
andrnid.widget.Buttnn;I

cla=z YahooMesszengerTest extends Actiwvity {
Called when the activity is first created. #*/

Button buttonl;

A0verride

public volid onCreate (Bundle savedInstanceState) {

super.onCreate (gavedInstanceState) ;
getContentView (R.layout.msain) ;
buttonl = (Button)this.findViewById(R.id.buttonl):
buttonl.setfnClicklListener (new CnClickListener|()
{

puoblic volid onClick(View )

{

buttonl.zetText ("Clicked"™) ;

e
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Bl & 202pPm

« MENU (soft) button press
* Events

— public boolean
onCreateOptionsMenu (Menu

menu);
— public boolean
onOptionsitemSelected(Menultem
item); Q &
* Adding a menu o lpsper
5 Q| @ | T
— menu.add ()’ Search | Notifications | Settings




Menu Example o

/% Creates the menu items */

public boolean onCreateOptionsMenu (Menu menu)
menu.add (0, MENU NEW GAME, 0, "New Game"™):
menu.add (0, MENUO QUIT, 0, "Quit"):
return true;

J* Handles item selections */
public boolean onOptionsltemSelected (Menultem item)
switch (item.getltemlId())
case MENU NEW GAME:
newGame () ;
return true;
case MENU QUIT:
guit () :
return true;

return false:

18
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XML (res/menu/meniu.xml) Java Code

/* Creates the menu items */
public boolean onCreateCptionsMenu (Menu menu)

{
MenuInflater inflater = getMenuInflater():
inflater.inflate (R.menu.meniu, menu);
retorn troe;
<menu xmlns:android="http://schemas.android.com/apk/res/android">
<item android:id="@+id/nev gam=" /* Handles item selections */
android:title="New G;me" public boolean on{ptionsItemSelected (Menultem item)
android:icon="@dravable/imgl"/ > {
<item android:id="@+id/gquit" switch (item.getItemId())
android:title="Quit"” {

android:icon="@dravable,/img2"/ > case R.id.nev game:

Toast.makeTlext (this, "New Game", Toast.LENGTH LONG).shaw();
return true;

case R.id.quit:
Toast.makeText(this, "Quic", Toast,LENGTH LONG).show();
return true;

</menu>

return false;

19



Menu using XML o

XML (res/menu/meniu.xml)

zmenu xmlns:android="http:// schemas.android. com/apk/res/android">
<item android:id="@+id/nev game"
android:title="New Game"
android:icon="@dravable/1imgl"/ />
<item android:id="@+id/guit"
android:tcitle="0nit"
android:icon="gdravabl=s/1mg2"/>

20
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* Java Code

/% Creates the menu items */

pubklic boolean onCreatelptionsHMenu (Menu menu)

{
MenuInflater inflater = getMenuInflater():
inflater.inflate (R.menu.meniu, menu) ;
return true;

H

/* Handles item selections */

puklic boolean onCptionsltemSelected (Menultem item)

{
switch (item.getItemId())
{
case R.id.nsw game:
Toast.makeText (this, "New Game", Toast.LENGTH LONG) .show():
retuorn true;
case R.id.goit:
Toast.makeText (this, "Quit", Toast.LENGTH LONG) .show():
retuorn true;
H
retorn fal=se;
H

21
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* |ntent

— A component that wants
something SmetC

l %ox eriments

* (Generates events

— Phone call
— Send sms

* Object

—— 5

: £©,Original Artist

Reproduction‘rights obtainable from
: www. CartoonStock.com

22
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 Action

* Data lgpﬁme.tiﬁ

* Category xperiments
* Type

* Component
* Extras

g £©)Criginal Artist
——Reproduction‘tights obtainable from
‘ www. CartoonStock.com

23



Action PoM

* Desired action
— Call
— Send sms
— Open document
— Edit document
— Start an activity
* String
— “android.intent.action.MAIN”
— “android.intent.action.VIEW”

24



Action example o

*  ACTION_MAIN
* ACTION_VIEW

» ACTION_EDIT

*  ACTION_PICK

+ ACTION_CHOOSER
 ACTION_GET CONTENT
»  ACTION_DIAL
 ACTION_CALL

* ACTION_SEND

» ACTION_SENDTO

*  ACTION_ANSWER

»  ACTION_SEARCH
 ACTION_WEB_SEARCH

25
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»  ACTION_TIME_TICK

e ACTION_TIME_CHANGED

» ACTION_TIMEZONE_CHANGED
 ACTION_BOOT_COMPLETED

»  ACTION_PACKAGE_ADDED

*  ACTION_PACKAGE_CHANGED

«  ACTION_PACKAGE_REMOVED

« ACTION_PACKAGE_RESTARTED
* ACTION_PACKAGE_DATA_CLEARED
» ACTION_UID_REMOVED

* ACTION_BATTERY_CHANGED
 ACTION_POWER_CONNECTED
» ACTION_POWER_DISCONNECTED
«  ACTION_SHUTDOWN

26
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e Associated data

e Usually an URI
— tel:123

— content://contacts/...
— File:///sdcard/...

27
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Category

 Defines better the action

— CATEGORY_LAUNCHER
— CATEGORY_ALTERNATIVE
— CATEGORY_DEFAULT

* Additional information
* Optional
* String
— "android.intent.category.MAIN“
— "android.intent.category.ALTERNATIVE"

28



Category example o

 CATEGORY_DEFAULT
. CATEGORY BROWSABLE
 CATEGORY_TAB

 CATEGORY_ ALTERNATIVE
 CATEGORY_SELECTED_ ALTERNATIVE
 CATEGORY_LAUNCHER
 CATEGORY_INFO
 CATEGORY_HOME

 CATEGORY_ PREFERENCE

o CATEGORY_TEST

. CATEGORY CAR_DOCK
 CATEGORY_DESK_DOCK
 CATEGORY_CAR_MODE

29
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Type

* Data type

— It is generally determined in
file:///sdcard/poze/poza.jpg

— It has priority over
* Optional
* String

— “image/jpg”
— “contacts/contact”

30
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* Mentions the specific
destination component

e Optional
* Start/Stop
— Activities

startActivity {(...)
finishActivity (...)

— Services
startService (...)
stopService (...)

31
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 Extra data

e Bundle

— putExtra ()

— getStringExtra ()

— getintExtra ()

— getBooleanExtra ()

32
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Usage sopreion;

* Functions which emit intents
— void startActivity (Intent i)
— void startService (Intent i)
— void sendBroadcast (Intent i, String permission)

* The system searches for the appropriate
component

— Intent Resolution

33



Search for the activity o

* Filter arguments
— ACTION
— TYPE (usually extracted from DATA)
— CATEGORY

* Determined
— Determines the appropriate component
— Determines the appropriate components list

34



IntentFilters PoM

 Components that declare filters
— Activities
— Services

— BoradcastReceivers

 |In AndroidManifest.xml

35



Example R4

<activity android:name="MainActivity" android:exported="true">
<!-- This activity is the main entry, should appear in app launcher -->
<intent-filter>
<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>

The applications menu asks for a list of components that respond to
Action: ACTION_MAIN
Category: CATEGORY_LAUNCHER

36
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Exemple (2)

<activity android:name="ShareActivity" android:exported="false">
<!-- This activity handles "SEND" actions with text data -->
<intent-filter>
<action android:name="android.intent.action.SEND" />
<category android:name="android.intent.category.DEFAULT" />
<data android:mimeType="text/plain”/>
</intent-filter>
<!-- This activity also handles "SEND" and "SEND_MULTIPLE" with media data -->
<intent-filter>
<action android:name="android.intent.action.SEND" />
<action android:name="android.intent.action.SEND_MULTIPLE" />
<category android:name="android.intent.category.DEFAULT" />
<data android:mimeType="application/vnd.google.panorama360+jpg"/>
<data android:mimeType="image/*" />
<data android:mimeType="video/*"/>
</intent-filter>
</activity>

37
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Exemple (3)

<activity class=".NotesList"™ android:label="@5tringftitle_nntes_list"}
<intent-filter>
<action android:name="android.intent.action.MATH" />
<category android:name="android.intent.category.LAUNCHER" />
</fintent-filter>
<intent-filter>
<action android:name="android.intent.action.VIEW" />
<action android:name="android.intent.action.EDIT" />
<action android:name="android.intent.action.PICE" />
<category android:name="android.intent.category.DEFAULT"™ />
<data android:mimeType="wvnd.android.cursor.dir/vnd. google.note™ />
</fintent-filter>
<intent-filter>
<action android:name="android.intent.action.GET CONTENT" F
<category android:name="android.intent.category.DEFAULT"™ />
<data android:mimeType="wvnd.android.cursor.item/vnd.google.note™ >
</intent-filter>
«factivity>

<activity class=".NoteEditor" android:label="@string/title note":>
<intent-filter android:label="@string/resolve edit">
<action android:name="android.intent.action.VIEW" />
<action android:name="android.intent.action.EDIT" />
<category android:name="android.intent.category.DEFATOLT™ />
<data android:mimeType="vnd.android.cursor.itcem/vnd.google.note™ />
</fintent-filter>

<intent-filter>

<action android:name="android.intent.action.INSERT"™ />

<category android:name="android.intent.category.DEFAULT™ />

<data android:mimeTvpe="vnd.android.cursor.dir/vnd.googls.note™ />
</intent-filter>

<factivitvy> 38
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AndroidManifest.xml

— Declare components (Activities, Services, etc)
— Declare permissions

]

<?xml wersion="1.0" encoding="utf-8"72>

<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="com. vmsgt=est"

android:versionCode="1"
android:versionName="1,0">
zapplication android:icon="@dravable/i1con" android:label="Yahoo Mssssngsr Test"»
<activity android:name=".,¥ahooMsssengearTest"
android:label="Yahoo Msssenger Test Activity">
<intent-filter»
<action android:name="android.intent.action.MAIN" />

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

</application>

suses-sdk android:minSdkVersion="3" />

fuses-permission android:name="android.permission. INTERNET">< /uses—-permissions
</manifest>

39



Starting other components o

* Starting Activities

// Create the text message with a string.

val sendIntent = Intent().apply {
action = Intent.ACTION_SEND
putExtra(Intent.EXTRA_TEXT, textMessage)
type = "text/plain”

}

// Try to invoke the intent.

try {
startActivity(sendIntent)

} catch (e: ActivityNotFoundException) {
// Define what your app should do if no activity can handle the intent.

}

40



Starting other components o

* Starting Services

// Executed in an Activity, so 'this' is the Context

// The fileUrl is a string URL, such as "http://www.example.com/image.png"

val downloadIntent = Intent(this, DownloadService::class.java).apply {
data = Uri.parse(fileUrl)

}

startService(downloadIntent)

41
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* Sending broadcasts

Intent().also { intent ->
intent.setAction("com.example.broadcast.MY_NOTIFICATION")
intent.putExtra("data", "Nothing to see here, move along.")
sendBroadcast(intent)

42
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Stopping an activity

* context.finishActivity (Intent intent);

— Another component wants to stop the Activity
* finish ();
— The Activity stops itself

Intent starter = new Intent (context,
ActivityClass.class);

Context.finishActivity (starter);

43
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* Display notifications
— Short
Toast.LENGTH_SHORT
— Long
Toast.LENGTH_LONG

* Toast

8:00™ ™

E.*}‘ﬂmn -

Thils alarm Is set for 17 hours and 57
minutes from now.

Y.UU e

IToast.makelext (thiz, "New Game", Toast.LENGTH LONG) .show():
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Conclusions
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Task
— A stack of activities

Intents

Manifest
— Declare activities

Automatic Resources

— Drawable
R.drawable.nume
@/drawable/nume

— Layout
Fisiere XML
R.layout.nume
@/layout/nume

Toast
— Display messages

45
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* Task « Components
— Stack — Static
e Activity TextView
. ProgressBar
— Lifecycle imageView
* Containers
— Layouts — Dynamic
— LinearlLayout Button
EditText

— TablelLayout

) CheckBox
— Relativelayout

RadioButton

— GridLayout SeekBar
* Toast Spinner
Gallery
[
XML GUI MapView
* Menu ListView

* Manifest
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