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INETWOTK . ...ttt e e e e e e e e eeeees
Content ProVIders ...
Content Provider BasiCs ............cccceeveiiieiiiennnn.

Querying a Content Provider.........ccccccoovvveeiienennnes

MOAITYING DALA .....ocvvvviiiiiiiiiiiiiieieiieeeeee e
Creating a Content Provider ...........ccccceeiiineeeee.

ContenNt URID e
The AndroidManifest.xml File ...,
Structure of the Manifest File .............ccccooiiiiiiiiiiiiiies

File CONVENLIONS .....oooiiiiiiiiiiiieeeeeee e

FIlE FRATUIES. ... et e e

Application Fundamentals

1. Activity
2. Service
3. BroadcastReceiver
4. ContentProvider
5. Intent
Android Java aapt Java
Android .apk
.apk
Android
Linux

Android
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Java VM
Linux ID
ID
ID Linux
Android
Java
Android
main()
Activity
Activity activity
activity activity activity
activity Activity
activity activity
activity activity
activity
activity —— activity
View
activity

Android



Activity.setContentView()

activity Service

activity

activity

BroadcastReceiver

NotificationManager

ContentProvider

ContentResolver
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activity
activity
activity
activity
activity
SQLite

ContentResolver
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Android
intent
ContentResolver — — activity
intent intent Intent
activity URI
activity
Intent
Intent Context.startActivity() Activity.startActivityForResult()
activity activity getintent()
intent Android activity onNewlntent()
intent
activity activity
startActivityForResult() startActivity()
activity
Intent activity
onActivityResult()
Intent Context.startService()
Android onStart() Intent
Intent Context.bindService()
onBind() Intent
bindService() activity
activity
bindService()

Intent
Context.sendOrderedBroadcast()
Android

intent

intent

ContentResolver

Context.sendBroadcast()
Context.sendStickyBroadcast()

onReceive()

Intent Intent
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activity
Android
activity
finish() activity activity
activity startActivityForResult() finishActivity()
stopSelf() Context.stopService()
Android

manifest

Android manifest

Android .apk
manifest XML AndroidManifest.xml

Android

manifest Android activity

<?xml version="1.0" encoding="utf-8"?>
<manifest . . . >
<application .. .>
<activity android:name="com.example.project.FreneticActivity"
android:icon="@drawable/small_pic.png"
android:label="@string/freneticLabel"

>
</activity>
</application>
</manifest>
<activity> name activity  Activity icon label
activity
— — <service> <receiver>
<provider> manifest activity

manifest

Context.registerReceiver()
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manifest AndroidManifest.xml
Intent
Intent Android manifest
Intent Android intent
Intent intent intent
Android intent
manifest activity intent

<?xml version="1.0" encoding="utf-8"?>
<manifest . . . >
<application . . .>
<activity android:name="com.example.project.FreneticActivity"
android:icon="@drawable/small_pic.png"
android:label="@string/freneticLabel"
>
<intent-filter . . . >
<action android:name="android.intent.action.MAIN" />
<category
android:name="android.intent.category.LAUNCHER" />
</intent-filter>
<intent-filter . . . >
<action android:name="com.example.project. BOUNCE" />
<data android:type="image/jpeg" />
<category android:name="android.intent.category. DEFAULT"
/>
</intent-filter>
</activity>

</application>
</manifest>

— — action “android.intent.action.MAIN”

“android.intent.category.LAUNCHER” —— activity

activity

activity

activity

KR e EIE
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intent
intent
intent IntentFilter
manifest
intent Intent Intent
Activity
activity
activity activity
Intent startActivity()
BACK activity
activity
Android activity
activity activity ——
activity ——
activity activity activity
activity BACK activity
activity
Activity Activity
activity manifest activity
activity
“ affinity” affinity activity
activity activity
activity— — activity
HOME
activity
activity
BACK activity

activity activity activity
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activity activity
activity activity Intent manifest
activity <activity>
Intent

FLAG_ACTIVITY_NEW_TASK
FLAG_ACTIVITY_CLEAR_TOP
FLAG_ACTIVITY_RESET TASK_IF_NEEDED
FLAG_ACTIVITY_SINGLE_TOP

<activity>

taskAffinity
l[aunchMode

allowTaskReparenting

clearTaskOnLaunch

alwaysRetainTaskState

finishOnTaskLaunch
Affinity

activity Affinity— —
<activity> activity  taskAffinity

affinity activity affinity

activity affinity affinity activity  Intent
FLAG_ACTIVITY _NEW_TASK activity allowTaskReparenting
“true”

FLAG_ACTIVITY_NEW_TASK

activity startActivity () activity
startActivity() Intent
FLAG_ACTIVITY_NEW_TASK activity
activity

affinity activity

allowTaskReparenting

KR e EIE
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activity allowTaskReparenting “true”

affinity
activity activity affinity affinity
activity activity

activity

.apk

activity affinity

<activity> launchMode

"standard"

"singleTop"

"singleTask"
"singlelnstance"

intent activity  “standard” “singleTop”
intent startActivity() —— Intent
FLAG_ACTIVITY_NEW_TASK Affinitie
“singleTask” “singlelnstance” activity
activity “standard” “singleTop” activity
activity

“singleTask” “singlelnstance” activity

activity
activity “singlelnstance” activity
activity activity activity
—— intent FLAG_ACTIVITY _NEW_TASK
“singlelnstance” “singleTask”
activity “singleTask” activity
activity activity “standard”
“singleTopactivity
intent "standard"

intent “singleTop”
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activity activity intent
intent
activityA activity B C D
A-B-C-D D activity  intent D
“standard” A-B-C-D-D
D “singleTop” intent
A-B-C-D
intent B activity B “standard”
“singleTop” B
A-B-C-D-B
“singleTask” “singlelnstance” activity
intent “singlelnstance” activity
activity intent
“singleTask” activity activity
intent
intent intent
activity intent onNewlntent() intent
activity activity intent getintent()
activity intent BACK
activity activity intent
BACK intent
<activity>
activity activity
activity
activity
alwaysRetainTaskState
activity “true”

activity
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clearTaskOnLaunch

activity “true”
rootactivity alwaysRetainTaskState

finishOnTaskLaunch

clearTaskOnLaunch activity task
activity activity “true” activity
activity
activity intent

FLAG_ACTIVITY_CLEAR_TOP intent
activity activity intent

activity “standard”

intent “standard” activity

intent

FLAG_ACTIVITY_CLEAR TOP FLAG_ACTIVITY_NEW_TASK

activity intent

activity “android.intent.action.MAIN”

“android.intent.cateqory.LAUNCHER” intent intent

activity

“singleTask” “singlelnstance” activity activity
MAIN LAUNCHER

intent “singleTask” activity
HOME

FLAG_ACTIVITY_NEW_TASK activity
HOME

activity
FLAG_ACTIVITY_NEW_ TASK intent startActivity ()

activity
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activity <activity>
finishOnTaskLaunch “true”
Android Linux
manifest ——<activity> <service>
<receiver> <provider>—— process
_ Linux
ID <application> process
View.onKeyDown()
Android
Android
activity activity
activity
Java Thread Android Looper

Handler HandlerThread
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Android RPC

Android

RPC
RPC
IDL RPC
aidl Java
IDL
IBinder Stub
Binder IPC RPC
Stub
aidl RPC Stub

aidl

onServiceConnected() onServiceDisconnected()

bindService()

onBind() intent intent
bindService() Stub
Android onServiceConnected()
IBinder Stub
RPC

IBinder IBinder
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Android IBinder
onBind()
RPC Stub

ContentProvider

getType()

—— Android
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onBind()

IBinder IBinder

ContentResolver ContentProvider

query() insert() delete() update()

intent

activity

activity

Activity

activity

activity

activity

activity

activity

activity

activity

activity

activity

activity

activity

finish()

protected

void onCreate(Bundle savedinstanceState)

void onsStart()

void onRestart()

void onResume()

void onPause()
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void onStop()
void onDestroy()
activity onCreate()
activity onPause()
activity
protected void onPause() {
super.onPause();
}
activity
activity onCreate() onDestroy()
activity onCreate() “«o onDestroy()
activity
onCreate() onDestroy()
activity onStart() onStop()
activity
activity onStart()
BroadcastReceiver ul onStop()
onStart() onStop()
activity onResume() onPause()
activity activity
—— activity onPause()
activity intent onResume()
activity activity
activity

activity



e

activity
Saving Activity
onCreate() State onStart
activity
onsStart()
activity
onRestart() onStart
onsStart()
activit
ity onResume()
onStart() activity onResume() or
activity onsStop() onsSto
activity
onResume() activity onPause
onPause
activity
CPU onResume()
onPause() activity or
onsStop()
activity onResume()
activity onsto
activity
activity onRestart()
onStop() or
o onDestroy()
activity
onRestart activity
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onDestro
activity activity
activity
onDestroy() finish() nothing
acitivity isFinishing()
activity
activity onPause() onStop() onDestroy()

“« 7 onPause()

——onStop() onDestroy() onPause()
o activity
onPause() onResume() activity
onPause()
activity
activity
activity
activity
activity activity onSavelnstanceState() Android
activity onPause() -
activity Bundle activity Bundle

onCreate() onStart() onRestorelnstanceState()

onPause() onSavelnstancesState()

onRestorelnstanceState()

activity

Android

onSavelnstanceState() BACK

activity
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onSavelnstancesState() activity
onPause()
activity
activity
activity
activity

activity onPause()

activity onCreate() onStart() onResume()

activity onsStop()
Context.startService() Context.stopService()

Service.stopSelf() Service.stopSelfResult()

startService() stopService()

Context.bindService()

Context.unbindService()

bindService()
startService()
startService() Intent
activity
bindService() stopService()
activity activity
public protected

void onCreate()

void onStart(Intent intent)
void onDestroy()

onCreate() onDestroy() activity
onCreate() onDestroy()

onCreate() onDestroy()
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onStart() startService() Intent
Intent
—— onsStop()
onCreate() onDestroy() Context.startService()
Context.bindService() onsStart() startService()

IBinder onBind(Intent intent)

boolean onUnbind(Intent intent)

void onRebind(Intent intent)

bindService Intent onBind() unbindService()
Intent onUnbind() onBind()
onUnbind() onRebind()

startService startService

onBind() onUnbind()

void onReceive(Context curContext, Intent broadcastMsg)

Android onReceive() Intent
onReceive
onReceive()

onReceive()
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Android
Android “ ”
1.
activity Activity onResume()
activity
onCreate() onStart() onDestroy()
Service
(0] onReceive() BroadcastReceiver
2.
o] activity onPause()
activity
activity
o] activity
3. startService()
mp3
4. activity Activity onStop()
LRU
activity activity
5.
Android
activity
A B A
B A B
activity activity

activity
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activity
User Interface
Android View  ViewGroup View  ViewGroup
View
View Android View “widgets
ul ViewGroup
“Layouts
View
/
View
View Hierarchy
Android View  ViewGroup Activity Ul
Android

Views




Activity setContentView()
Android
Android View
Android
Layout
XML HTML XML
XML View  ViewGroup View
ViewGroup
XML Java <TextView> ul
Textview  <LinearLayout> LinearLayout
Android

<?xml version="1.0" encoding="utf-8"?>
<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, | am a TextView" />
<Button android:id="@+id/button"
android:layout_width="wrap_content"
android:layout_height="wrap_content"

android:text="Hello, | am a Button" />
</LinearLayout>

LinearLayout TextView  Button

LinearLayout

gosess
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ul

Java View ViewGroup

View ViewGroup

Android
AbsoluteLayout TableLayout GridLayout
Widgets
Android
Ul Android
Android
android.widget Android
Ul Events
Oon< >Listener

View.OnClickListener

View.OnTouchlListener

K?E%-ﬂﬁ
= = uml.org.cn

addView(View)

LinearLayout

RelativeLayout

View

< X)

View.OnKeyLlistener

OnClickListener ond i ck()
set A i ckLi st ener ()
View
onTouchEvent()
onTrackballEvent() onKeyDown()

View
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Menus

MENU

Activity
onCreateOptionsMenu() onCreateContextMenu()
Android

onOptionsltemSelected() onContextltemSelected()

XML

Advanced Topics

Adapter
AdapterView Adapter
AdapterView Adapter ViewGroup Adapter
AdapterView
Adapter CursorAdapter Cursor
ArrayAdapter
Adapter AdapterView

Styles and Themes



Activity
Activity

Android

Resources and Assets

Android
res/ assets/

src/

AssetManager

Android
Resources and Internationalization

Available Resource Types

Resources and Internationalization

Android XML PNG JPEG

gosess

Activity

Android

Android

Android

res/

Android

XML
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XML
Android
Available Resources
Android
Introduction
Android
Available Resources
Android Resources
Context.getResources() Resources
build
build
Creating Resources
Android
XML
raw Raw
XML
aapt
XML
res/ Android
aapt
Directory Resource Types
res/ an XML frame by frame animation

tweened animation
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avabbe/ .png .9.png .jpg Drawable

Resource.getDrawable(id)

9-patches

nCont ext . get Resour ces() . get Drawabl e( R dr awabl e. i magel d)

aapt
256 PNG
8 PNG
(bitmap)
nes/ra
yeatla XML Declaring
Layout
I estla XML
res/
XML
R
array.xml
colors.xml color drawable color string
values Resource.getDrawable() Resources.getColor()
dimens.xml dimension value
Resources.getDimension()
strings.xml string Resources.getString()
Resources.getText() getText() ul

styles.xml style
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F s/ xm XML Resources.getXML()

wes/ra

Resources.openRawResource() ID

R.raw.somefilename

APK Android R

Global Resource Notes

Android web
#RGB #ARGB #RRGGBB #AARRGGBB

alpha channel value

Using Resources

../../Docs/android _dev _quide/android dev_quide/developer.androi

d.com/quide/topics/resources/resources-il8n.html -

ReferencesToResources -

Android R
Android



packaggoogl e. andr oi d. sanpl es;

ptibhakt class R {

psbat cc fina

psbht tc
psbht cc
psbht cc
psbht tc
¥

psbat cc

psbht cc
psbat cc
psbht tc
¥

psbht tc

psbat cc
psbht cc
psbht tc
psbht tc

H

f
f
f
f

f
f
f
f

f
f
f
f
f

na
na
na

na

na

na
na

na

na

na
na
na

na

class string {

int greeting = 0x0204000e¢;
int start _button_ text = 0x02040001
int submt _button_ text = 0x02040008;

mai n_screen_title = 0x0204000a;

class layout {

int start_screen = 0x02070000;
i nt new user_pane = 0x02070001
int select user list = 0x02070002;

cl ass drawabl e {

i nt conpany_| ogo = 0x02020005;

int smling_cat = 0x02020006;

int yell ow fade_background = 0x02020007;
int stretch _button_ 1 = 0x02020008;

Using Resources in Code

ID

& cesbype. r esour ce_name

dnBr oesour ce_t ype. resour ce_nane

cesbype

name

R resour ce_nane

CO@OQ_ R e i1
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XML



r esour ce r ef erence
R. uese_type . basce_nane Android
andr oi d

dnBr dr awabl e. but t on_backgr ound

/Uoad a ba n#dravut he current screen froma drawabl e resour ce.
ehisndow( ) . set Backgr oundDr awabl eResour ce( R dr awabl e. ny_ba
ol gr oage) ;

/ YNRONG Sending a string resource reference into a

/ fret hod t hat expects a string.

ebhsndow() . setTitle(R string. nain_title);

/RI GHT Need to get the title fromthe Resources w apper.
ehisndow() . set Ti tl e( Resources. get Text (R string. main_title
));

/Load a custom | ayout for the current screen.

sehCunew( R | ayout . mai n_screen);

/Bet a slide in animation for a ViewHl i pper object.

aeFl sppl nAni mati on( Ani mationUtil s. | oadAni mati on(this,
Rhgpenspace_in));

/Bet the text on a TextView object.

eexhygText Vi ew = (Text View) fi ndVi ewByl D(R. i d. nsg) ;
h¥gdexset Text (R string. hel | o_nessage) ;

References to Resources

locale

color resources

<@gnsti on="1. 0" encodi ng="utf-8"?>

ekdit d="text"

_ KRR e R
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antnei d="htt p: // schenas. andr oi d. com apk/ r es/ andr oi d"

dnbagout _wi dt h="fill _parent"
dnbagout _hei ght="fill_parent"
dndert Col or =" @ol or/ opaque_r ed"
dndept ="Hel | 0o, World!" />

‘@ ——  @[package:]type/name

<@gnsti on="1. 0" encodi ng="utf-8"?>

ekdi t d="t ext"
antinei d="ht t p: // schenas. andr oi d. conf apk/ r es/ andr oi d"

dnbagout _wi dt h="fill_parent"
dnbaypout _hei ght="fill _parent"

dndert Col or =" @ndr oi d: col or/ opaque_r ed"
dntewt ="Hel l o, World!" />

<@gnsti on="1. 0" encodi ng="utf-8"?>

ekdi t d="t ext"
antnei d="htt p: // schenas. andr oi d. com apk/ r es/ andr oi d"

dnbagout _wi dt h="fill _parent"
dnbagout _hei ght="fill_parent"

dndert Col or =" @ndr oi d: col or/ opaque_r ed"
dndert =" @tring/ hel |l o_worl d" />

drawable

<@gnsti on="1. 0" encodi ng="utf-8"?>

KCcesbu

bHeawa

i datkyr ound"” >@ndr oi d: dr awabl e/ t heme2_backgr ound</ dr awabl

e>

_ KRR e R
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References to Theme Attributes

ul

<@gnsti on="1. 0" encodi ng="utf-8"?>

ekdi t d="t ext"
antinei d="ht t p: // schenas. andr oi d. conf apk/ r es/ andr oi d"

dnbagout _wi dt h="fill _parent"

dnbaypout _hei ght="fill _parent"

dndert Col or =" ?andr oi d: t ext Di sabl edCol or "
dntert =" @tring/ hell o_world" />

u?n u@n

Pdndt br / andr oi d: t ext Di sabl edCol or

8paeae] t ype/ nane

Using System Resources

pabhss MyActivity extends Activity {

publ dconStart () {
t BquesnFeat ur es( FEATURE_BADGE | MAGE) ;
enfeart ();

“android.R”

_ KRR e R
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geRBadur ce(androi d. R dr awabl e. sym def _app_i con);
}

pabhss MyActivity extends Activity

publ dconStart () {

enfeart ();
ge(dhdroi d. R styl e. Thene_Bl ack) ;

}

Alternate Resources

Ul
SDK Android

M App/

res/
vahlies

st kithg
val les

st kithg

Android

drawable
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M App/

res/
vahlies

beaemabr US- port - 160dpi - f i nger - gqwert y- dpad- 480x320/

M App/

res/
Heawabr US- finger
deapabt /

deapabt - 160dpi /

Heagmbrt y/
2
Android
2
Qualifier Values
MCC SIM
MNC ntc310- mc004 ( Verizon ); ncc208- mc00 ( ,
Orange ); ncc234- mc00 ( BT ).
GSM MCC SIM
MNC MCC
MCC/MNC MCC MNC
Language ISO 639-1 ISO 3166-1-alpha-2 ¢ "r

and region ) en-rUS, fr-rFR, es-rES.
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en,
fr, es, zh.
Screen port, land, square
orientation
Screen 92dpi, 108dpi . Android
pixel density
1Android
4 Android
5
not ouch, stylus, finger
Touchscreen type
Whether keysexposed, keyshi dden,

the keyboard is keyssof t

available to the user
keyssof t keyssof t
keysexposed keyshi dden

keysexposed

, , 12 (nokeys, qwerty, 12key)
Primary text input

method

, , , (nonav, dpad, trackball,
Primary wheel )
non-touchscreen

navigation method

Screen 320x240, 640x480,

dimensions
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SDK SDK version SDK v3 Android1.0SDK Vv1 1.1SDK
v2 1.5SDK v3

(Minor version) 0

res/

1 dr awabl e- en-r US- | and

1 2
val ues- ntc460- nokeys/
val ues- nokeys- ntcc460/

1 dr awabl e
dr awabl e- port dr awabl e- PORT  dr awabl e- Por t
1
dr awabl e drawabl e-rES/ drawabl e-r FR/

dr awabl e-r ES-r FR
1 res/ drawabl e/ dr awabl e- en

How resources are referenced in code

My App/ r es/ dr awabl e- port - 92dpi / nyi mage. png

R. drawabl e. nyi mage (code)
@r awabl e/ myi mage ( XM.)

dr awabl e Android
nyi mage . png
Android How Android finds the best matching
directory
Android

Locale = en- GB
Screen orientation = port
Screen pixel density = 108dpi



Touchscreen type = not ouch
Primary text input method = 12key

Android

1. dr awabl es
drawabl e-fr-r CA/

Mgapdrl awabl e/

Mgapgrl awabl e- en/

Mt enblbe—— - OAL
Mgapgdl awabl e- en- port/

Mgapdrl awabl e- en- not ouch- 12key/

Mgdpgrf awabl e- por t - 92dpi /

108dpi
dr awabl e- port - 92dpi /

2. 2 MCC

“ ? If No, return to step 2 and look at the next
qualifier listed in Table 2. In our example, the answer is "no" until we reach

Language

MiAbgtaeablel

Mgapdl awabl e- en/

Mgdpdrl awabl e- en- port/

Mgapdrl awabl e- en- not ouch- 12key/
wolbetomnble et O0ci )

e e R e

Q_ JpR e 123
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Android
Android

drawables
Android
MyApp/ r es/ dr awabl e- en- port/

Tip: 4
dr awabl e- en

deapabt - not ouch- 12key

Android

1. Eliminate any that
contradict the device
configuration.

v

2. Identify the next qualifier
in the table--MCC first,
then MNC, then Language, e -,

and so on. f

/5. Continue until
only one directory |
'y is left.... /

3. Any matches
-_for this qualifier?

YES
A 4

4. Eliminate directories that
do not include this qualifier.*

*OF if the qualifier is screen density, Android selects a “best”
match at this point, and the process is complete.

Terminology



Asset java
PNG ) XML
ZIP

aapt: Android

Resource Table: aapt

Resource:

Resource ldentifier:

XML Java

Primitive Resource:

XML

Bag Resource:

Kind:
XML

“attr” XML

Style:

XML “ "

Style Class:

ZIP

XML

Android “ "

XML

XML

CO@OQ_ R e i1
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TextView
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Configuration:

Theme:

Overlay:

"Hello Kitty"
18pt

Resource Reference

Available Resources

Java

Internationalization and Localization

SDK SDK
Android

Intents and Intent Filters

- Intents Intent
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Context.startActivity()
Wcst ai t Acti vit yFor Resul t ()

Cont ext . start Service()
Cont ext . bi ndServi ce()

(
Cont ext . sendBr oadcast () ,Context.sendOrderedBroadcast(),
Context.sendStickyBroadcast()

Android

start Activity()

Android -

Intent Objects

Intent

Android

Component name

ComponentName -

( "com.example.project.app.FreneticActivity)

( ,"com.example.project").
, Android
- Intent
Resolution
setComponent().setClass(), setClassName()
getComponent()

Action
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Action
ACTION_CALL
ACTION_EDIT
ACTION_MAIN
ACTION_SYNC
ACTION_BATTERY_LOW
ACTION_HEADSET PLUG
ACTION_SCREEN_ON
ACTION_TIMEZONE_CHANGED
Intent Android API
"com.example.project.SHOW_COLOR".
- data extras-

setAction() getAction()



gosess

Data
URI MIME .
ACTION EDI T
UR ACTION_CALL
URI ACTION_VIEW
http:uRri, URI

URI MIME
URI - content:URls,

( separate discussion on content
providers). setData() URI
setType() MIME ,  setDataAndType()

URI MIME URI getData() etfype().
Category
CATEGORY BROWSABLE )
- - e-mail
CATEGORY_GADGET
CATEGORY HOME
- HOME
CATEGORY_LAUNCHER
CATEGORY_PREFERENCE
Intent
addCateqgory() removeCateqgory()

getCateqgories()

KR e EIE
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Extras

- URIs
ACTION_TIMEZONE_CHANGED
ACTION_HEADSET_PLUG

SHOW_COLOR -

put...()
get...Q) Bundle
Bundle putExtras() getExtras()
Flags
Android
Android

list of intents

Intent Resolution

component name field, ,

Android
Android



URI

Intent filters

Android

AndroidManifest.xml

Context.reqgisterReceiver()

Filters and security

Action test

IntentFilter

<intent-filter>

gosess

Java

Android

KR e EIE

uml.org.cn
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<intent-filter . . . >
<action android:name="com.example.project. SHOW_CURRENT" />
<action android:name="com.example.project. SHOW_RECENT" />

<action android:name="com.example.project. SHOW_PENDING" />

</intent-filter>

Category test
<intent-filter>
<intent-filter . . . >
<category android:name="android.intent.category.DEFAULT" />

<category android:name="android.intent.category.BROWSABLE" />

</intent-filter>

CATEGORY_BROWSABLE

android.intent.category.BROWSABLE"
“android.intent.action.EDIT" ACTION_EDIT



gosess

Android startActivity()
android.intent.category.DEFAULT"
CATEGORY_DEFAULT
android.intent.category.DEFAULT"
android.intent.action.MAIN"
android.intent.category.LAUNCHER"

android.intent.category.DEFAULT" )

Using intent matching

Data test

<intent-filter . . . >
<data android:type="video/mpeg" android:scheme="http" . . . />
<data android:type="audio/mpeg" android:scheme="http" . . . />

</intent-filter>

<data> URI MIME
- -URI

scheme://host:port/path

URI

content://com.example.project:200/folder/subfolder/etc

"com.example.project" ~200"
“folder/subfolder/etc" URI authority
URI URI
URI URIs

URIs

KR e EIE

uml.org.cn



agg%%wm-ﬂﬁ
uml.org.cn

URIs

<data> MIME URI
e - "text/*
raudio/*"-

URI

a. URI URIs

b. URI URI
URI mailto: tel URIs

C. URI
URI

d. URI URI
URI
URI content: file: URI
URI content: file:

Common cases

content: file:

<data> Android
<data android:type="image/*" />

URI <data>
Android
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<data android:scheme="http" android:type="video/*" />

HTML

android.intent.action.MAIN"
android.intent.category.LAUNCHER"

<intent-filter . . . >
<action android:name="code android.intent.action.MAIN" />
<category android:name="code android.intent.category.LAUNCHER" />

</intent-filter>

Using intent matching

Android

android.intent.action.MAIN" "android.intent.category.LAUNCHER"

android.intent.category.HOME"

PackageManager query...()

resolve...()

querylntentActivities() querylntentServices()

aqueryBroadcastReceivers()

Data Storage

Storage quickview
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=2
=2
=2
=2
Android Android
Android -
Android

Content Providers

Android 4

Preferences Files Databases Network

Preferences

Context.getSharedPreferences()

Activity.getPreferences()

i apdr bi d. app. Activity;

i apdr bi d. cont ent . Shar edPr ef er ences;

pabhss Cal ¢ extends Activity {

psbhatcc final String PREFS NAME = "M/PrefsFile";

@verride
protected void onCreate(Bundl e state){

super.onCreate(state);
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/'l Restore preferences

Shar edPr ef erences settings = get Shar edPr ef er ences( PREFS_NAME,

0);
bool ean silent = settings.getBool ean("silentMbde", false);
setSilent(silent);
@verride
protected void onStop(){
super.onStop();
/'l Save user preferences. W need an Editor object to
/'l make changes. Al objects are from android. cont ext. Cont ext
Shar edPr ef erences setti ngs = get Shar edPr ef er ences( PREFS_NAME, 0) ;
Shar edPr ef erences. Editor editor = settings.edit();
edi t or. put Bool ean("si |l ent Mode", nSil ent Mode);
/1 Don't forget to commit your edits!!!
editor.commt();
}
Files
Context.openFilelnput()
Java FilelnputStream Context.openFileOQutput()
FileOutputStream
wesyDat aFi | e Resources.openRawResource (R.raw.myDataFile)

InputStream



Databases

Android API SQLite

SOQLiteDatabase -
SOQLiteDatabase.create() SQLiteOpenHelper

SQLite Android
Android

Android sqlite3 SQL

Examine databases (sqlite3)

SQLite

fgdabapackage_nane/ dat abases.

SQLite

Android

gosess

SQLite

ID Content Providers NotePadProvider

NotePad

Network

java.net.*

android.net.*

Content Providers

Android

Android
android.provider

KR e EIE
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ContentProvider
Content Provider Basics
ContentResolver getContentResolver()
ContentResolver

CRasehver cr = get Cont ent Resol ver();

ContentResolver

Android

ContentProvider ContentProvider

ContentProvider
ContentProvider ContentResolver  ContentProvider

The data model

_ID NUMBER NUMBER_KEY LABEL NAME TYPE
13 (425) 555 6677 = 4255556677 Kirkland office Bully Pulpit = EYRORK
44 (212) 555-1234 = 212 5551234 NY apartment Alan Vain EYAQOVE
45 (212) 555-6657 = 212 555 6657 Downtown office = Alan Vain EYROBI LE
53 201.555.4433 201 555 4433 Love Nest Rex Cars EYROVE

1D IDs
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Cursor
Cursor
URIs
URI Uri
URI URIs
htont & tonten
URI
Android TONREN
URI URI Contacts
dndrovi der. Cont act's. Phones. CONTENT_UR]
andr oi d. provi der. Cont act s. Phot os. CONTENT_URI
URI Similarly, the URIs for the table of recent phone
calls and the table of calendar entries are:
dndrovi der. Cal | Log. Cal | s. CONTENT_URI
andr oi d. provi der. Cal endar . CONTENT_URI
URI ContentResolver URI

ContentResolver

Querying a Content Provider

URI

Making the query

ContentResolver.query() Activity.managedQuery()

Cursor d&nagy( )
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Activity.startManagingCursor()

query() managedQuery() URI-TCONREN
ContentProvider URIs
URI ID - URI
ID ID 23 URI
tohten. . ./23
ContentUris.withAppendedId() Uri.withAppendedPath() URI
ID 23

i apdr oi d. provi der. Cont act s. Peopl e;
i apdroi d. content. ContentUris;
i apdroi d. net. Uri;

i apdr bi d. dat abase. Cursor;

/Use the Content Uri s nethod t o produce t he base URI for the contact with

UPer agn = Content Uri s.w t hAppendedl d( Peopl e. CONTENT_URI, 23);

/Al ternatively, use the Ui nethod to produce the base URI.
/It takes a string rather than an integer.

UPersgn = Uri.w t hAppendedPat h( Peopl e. CONTENT_URI, "23");

/Then query for this specific record:

Cousor managedQuery(nyPerson, null, null, null, null);

guery()  managedQuery()

nul |
android.provider.Contacts.Phones
I D, NUMBER, NKFBER ,  NAME,

SQL WHERE nul | URI
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SQL ARDER RDER hu

i apdr oi d. provi der. Cont act s. Peopl e;

i apdr bi d. dat abase. Cursor;

/Form an array specifying which colums to return.
Bl rpngj ection = new String[] {

Peopl e. _I D,

Peopl e. _COUNT,

Peopl e. NAMVE,

Peopl e. NUMBER

/@et the base URI for the Peopl e tableinthe Contacts content provider.

Unt acbs = Peopl e. CONTENT_URI ;

/ Make the query.
CmaragedCur sor = nmanagedQuery(contacts,
projection, // \Wich colums to return
nul |, /1 Which rows to return (all rows)
nul |, /1 Sel ection argunments (none)
/1 Put the results in ascending order by nane

Peopl e. NAME + " ASC');

_COUNT

- I D _COUNT BaseColumns NAME  PeopleColumns
NUMBER  PhoneColumns Contacts.People

What a query returns
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I D ID

_ COUNT

_ID _COUNT NAME NUMBER

44 3 Alan Vain 212 5551234
13 3 Bully Pulpit = 425 555 6677
53 3 Rex Cars 201 555 4433

Cursor
ContentResolver

Reading retrieved data

getString(), getint(), getFloat()

i apdr oi d. provi der. Cont act s. Peopl €;

prveat get Col umbDat a( Cursor cur){

if (cur.noveToFirst()) {

String naneg;

String phoneNunber;

i nt nameCol umm = cur. get Col umml ndex( Peopl e. NAMVE) ;

i nt phoneCol unm = cur. get Col unml ndex( Peopl e. NUMBER) ;

String i nmagePat h;

do {
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/1 Get the field val ues
name = cur.get String(nanmeCol um) ;

phoneNunber = cur. get String(phoneCol um) ;

/1 Do sonething with the val ues.

} while (cur.noveToNext());

tonten URI 20 50K
Cursor.getBlob()

tonten URI
ContentResolver.openlnputStream() InputStream

Modifying Data

ContentResolver

ContentResolver
Adding records

ContentValues -
ContentResolver.insert()
URI ContentValues URI -




URI ID URI

i apdr oi d. provi der. Cont act s. Peopl e;
i apdr bi d. cont ent . Cont ent Resol ver;

i apdr bi d. cont ent . Cont ent Val ues;

Cvat eas val ues = new Cont ent Val ues();

/ Add Abraham Li ncoln to contacts and make hima favorite.
vpluéBReopl e. NAVE, " Abraham Li ncol n");

/L = the new contact is added to favorites

/D = the new contact is not added to favorites

vpluuéReopl e. STARRED, 1);

Ur i =uget Cont ent Resol ver (). insert (Peopl e. CONTENT_URI, val ues);

Adding new values

URI URI
TONMTRECTORY

Uonephi = null;

Uai lBm = null;

/ Add a phone nunber for Abraham Lincoln. Begin with the UR for
/the new record just returned by insert(); it ends with the _ID
[/ 6f the new record, so we don't have to add the ID oursel ves.

/ Then append the designation for the phone table to this URI,
/And use the resulting URl to insert the phone nunber.

phondldi . wi t hAppendedPat h(uri, Peopl e. Phones. CONTENT_DI RECTORY) ;

Q_ JpR e 123
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val @as() ;
vpltgéBeopl e. Phones. TYPE, Peopl e. Phones. TYPE_MOBI LE)
vpluéBeopl e. Phones. NUMBER, "1233214567");

gehCBasol ver ().insert(phoneUri, val ues);

/ Now add an email|l address in the sanme way.

eimarl Uri . wi t hAppendedPat h(uri,
P€opt act Met hods. CONTENT_DI RECTCRY) ;

val aas();

/ Cont act Met hods. KIND is used to distinguish different kinds of
[ tontact nethods, such as email, IM etc.

vpluéPReopl e. Cont act Met hods. KI ND, Cont acts. KIND _EVAIL);
vpluéPBeopl e. Cont act Met hods. DATA, "t est @xanpl e. cont');

vpluéPReopl e. Cont act Met hods. TYPE,
P€opt act Met hods. TYPE_HOVE) ;

pehCRasol ver().insert(enail Ui, values);

Cyat ges. put ()

tont en URI URI
CRasehver . openQut put St r ean()

MediaStore
Juery(  doagy()
URI ppest nean() MediaStore
(hsert URI bpenSur ean()

i apdroi d. provi der. Medi aSt ore. | mages. Medi a;
i apdr bi d. cont ent . Cont ent Val ues;

i jrpeati 0. Qut put Stream

/ Bave the nane and description of an inmage in a ContentVal ues nap.
Cvat eas val ues = new Cont ent Val ues(3);

vpluébkdi a. DI SPLAY_NAME, "road_trip_1");

KR e EIE
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vpluébkdi a. DESCRI PTION, "Day 1, trip to Los Angel es");

vpluuebkedi a. M ME_TYPE, "inage/jpeg");

/Add a new record w thout the bitmap, but with the val ues just set.
/insert() returns the URI of the new record.

Ur i =uget Cont ent Resol ver (). i nsert (Medi a. EXTERNAL_CONTENT_URI,
yal ues

/Now get a handle to the file for that record, and save the data into
it.

/Here, sourceBitmap is a Bitnmap object representing the file to save
t bhe dat abase.

try {

CQut put St ream out Stream =
pehCRasol ver (). openCut put Streanm(uri);

sour ceBi t map. conpr ess(Bi t map. Conpr essFor mat . JPEG, 50, out Strean;
out St ream cl ose() ;
}atch (Exception e) {

Log. e(TAG "exception while witing inmge", e);

Batch updating records

"NY"  "New York"
CRasehver . updat e()
Deleting a record
URI RbResol ver. del et e()
URI CRasehver. del et e()
dndr ovi der. Cont act's. Peopl e. CONTENT_UR| SQL WHERE

WHERE

Creating a Content Provider
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Android SQLite
Android SQLiteOpenHelper

SQLiteDatabase

ContentProvider

manifest AndroidManifest.xml

ContentProvider  Extending the ContentProvider class

ContentProvider ContentResolver Cursor

6 ContentProvider

Juery(
i nsert()
updat e()
del et e()
get Type()
onCreate()
Juer y( Cursor Android

Cursor SOQLiteCursor SQLite

SQLiteDatabase Juer y( - MatrixCursor-
ContentResolver
ContentResolver.notifyChange()
psbat cc fi nal Uri TONREN
tonten URI
fully qualified TransportationProvider

psbht cc final Ui CONTENT_URI =
tse( peont ent://com exanpl e. codel ab. transpor ati onprovi der");

CONTENT_URI URIs

toht eam exanpl e. codel ab. transporati onprovider/train
content://com exanpl e. codel ab. t ranspor ati onprovi der/ air/donestic
content://com exanpl e. codel ab. t ranspor ati onprovider/air/internationa

Content URI Summary tont en URIs
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SQL

" id" _ID IDs

URL SQLite D

RNPRGEARY KEY AUTO NCREMENT

AUTOINCREMENT SQLite ID
ID AUTOINCREMENT SQLite
MIME
CBnbender . get Type() gé) Typ
tonten URI MIME
Uri
=2

vnd. andr oi d. cursor.itenf vnd. your conpanynane. cont enttype
122 URI
toht eam exanpl e. transportati onprovi der/trains/ 122
MIME

gndi dncursor.item vnd. exanpl e. rai

=2

undi dncur sor. di r/ vnd. your conpanynane. cont entt ype

, URI
toht eam exanpl e. transportati onprovi der/trains
MIME

dndi dncursor. di r/ vnd. exanpl e. rai

tonten URI
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" data"
ContentResolver URI
ContentResolver.openlnputStream() ContentResolver " data"
SDK Notepad NodePadProvider

Declaring the content provider

Android AndroidManifest.xml
<provider> Android
ContentProvider fully qualified name content: URI
ContentProvider AutolnfoProvider <provider>

gpr omanme="com exanpl e. aut os. Aut ol nf oPr ovi der"
aut horities="com exanpl e. aut os. aut oi nf oprovi der"
/>

Kdpr ov

content: URI AutolnfoProvider
Note that the authorities attribute omits the path part of a content: URI. For

example, if AutoinfoProvider controlled subtables for different types of autos or different manufacturers,

toht eam exanpl e. aut os. aut oi nf opr ovi der/ honda
content://com exanpl e. aut 0s. aut oi nf opr ovi der/ gnf conpact
content://com exanpl e. aut 0s. aut oi nf opr ovi der/ gnf suv

manifest
URI

<provider>
multiprocess "true"
IPC

Content URI
content URI
content://com.example.transportationprovider/trains/122

— A iy A P

A B C D
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B. URI

<provider>

gpr omanme=". Transport ati onProvi der"
aut horities="com exanpl e.transportati onprovider"

>

- "land/bus"”, "land/train”, "sea/ship”,  "sea/submarine" 4
D. ID D

toht eam exanpl e. transportati onprovi der/trains

The AndroidManifest.xml File

AndroidManifest.xml
Android
AndroidManifest.xml

Java

Android

API
Instrumentation

Android API

application



Structure of the Manifest File

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

<manifest>

<uses-permission />

<permission />

<permission-tree />

<permission-group />

<instrumentation />

<uses-sdk />

<application>

<activity>
<intent-filter>
<action />
<category />
<data />
</intent-filter>

<meta-data />

<lactivity>

<activity-alias>

<intent-filter> . . . </intent-filter>

<meta-data />

</activity-alias>
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<service>

<intent-filter> . . . </intent-filter>

<meta-data/>

</service>

<receiver>

<intent-filter> . . . </intent-filter>

<meta-data />

</receiver>

<provider>

<grant-uri-permission />

<meta-data />

</provider>

<uses-library />

<uses-configuration />

</application>

</manifest>

<action>
<activity>
<activity-alias>
<application>

<category>
<data>

<grant-uri-permission>
<instrumentation>
<intent-filter>
<manifest>
<meta-data>
<permission>
<permission-group>
<permission-tree>
<provider>
<receiver>

<service>
<uses-configuration>

<uses-library>
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<uses-permission>
<uses-sdk>

File Conventions

Elements
<manifest> <application>
<activity>, <provider>,  <service>
<activity-alias> <activity>
Attributes
<manifest> dndr oi -

dndl eaysRet ai nTaskSt at e

Declaring class names

Java <application> -
<activity> <service> <receiver> <provider>

(Activity, Service, BroadcastReceiver, ContentProvider)

Service
gganif. . >
<application . . . >
<servi ce androi d: nane="com exanpl e. proj ect . Secr et Ser vi ce"
>

</ servi ce>

</ applicati on>



késhni
<manifest> package
gganphckage="com exanpl e. proj ect” . . . >
<application . . . >

<servi ce androi d: nane=". Secr et Servi ce"

</ servi ce>

</ appl i cation>

kéghni
Android
Multiple values
kihtener . . . >
<action androi d: nanme="androi d.i ntent.action. EDIT" />
<action androi d: nane="androi d. i ntent. acti on. | NSERT"
<acti on androi d: nane="androi d. i ntent. acti on. DELETE"

af i hi bt er >

Resource values

- activity

@ packag :]type: nanme

package

"drawable"-

type

name

/>

/>

gosess

"string"

KR e EIE
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Kagt amdr oi d: i con="@r awabl e/ smal [ Pic" . . . >

u?l |@|

appatkype: nane

String values

RS escape '\’
"\\n' XX\ uxx Unicode
File Features
Android manifest
Intent Filters
Intent - Android
intent filters - Android
manifest
ki ht Ener >
Intents and Intent Filters.
Icons and Labels
i con | abel pgesoni
<permission>
<application>

- <activity> - <intent-filter>
<application>
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"dndnbent . acti on. MAI N "
I"'dndnbent . cat egor y. LAUNCHER" -

Permissions

permission

Android

dngdeoim ssi on. CALL_EMERGENCY_NUVBERS
andr oi d. per m ssi on. READ_OMNNER_DATA
andr oi d. per mi ssi on. SET_WALLPAPER
andr oi d. per m ssi on. DEVI CE_POWNER

feature

manifest <uses-permission>

Android android.Manifest.permission

<permission>

eghni f. . >

<per m ssi on androi d: name="com exanpl e. proj ect. DEBI T_ACCT" . . . />

<application . . .>

<activity
dndaoe="com exanpl e. proj ect. Freneti cActivity" . . . >

andr oi d: per m ssi on="com exanpl e. proj ect . DEBI T_ACCT"

>

</activity>

</ applicati on>

<uses- perm ssi on androi d: nane="com exanpl e. pr oj ect. DEBI T_ACCT" />



kéghni

BEBTT_ Kpsesi on>

gesgBssi on>

use

peoNi s
dngeom ssi on. CALL_ EMERGENCY_NUVBERS
gesgBssi on>

speoni t r ee>
speONt gr oup> speond

speoNt gr oup>
speond peonixsoup

Libraries

Android

manifest Kubeary>

manifest
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