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Learning Objectives of this Module
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Overview of an Act|V|ty

» An Activity provides a visual interface for user
interaction
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Overview of an Activity
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» Typically supports one thing a user can do, e.qg.:
Show a login screen

Read an email message Uil |Meooes b e |
Compose a text message 4 |
View a contact

Browse the Internet

etc.
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Overview of an Activity
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« Applications can include one or more activities
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See developer.android.com/training/basics/activity-lifecycle/index.html for more
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Tasks

« A Task is a chain of related Activities
« Task are not necessarily provided by a single app
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developer.android.com/quide/topics/fundamentals/tasks-and-back-stack.html
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Tasks

» Tasks give the illusion that multiple (often unrelated) Activities were
developed as part of the same app
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Tasks

* The task’s Activity objects are stored on a “back stack” with the currently
running Activity at the top

|» Start Activity 2 1 [ Start Activity 3 l ﬁ Mavigate back j

Foreground activity

[ Activity 1 | | Activity 2 ]  Activity 3 | Activity 2 |
Back Stack | Activity 1 I | Activity 2 I | Activity 1 |
Activty 1| | (o

developer.android.com/quide/topics/fundamentals/tasks-and-back-stack.html
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Tasks

* The task’s Activity objects are stored on a “back stack” with the currently
running Activity at the top

e At runtime
« Launching an Activity places it on top of the stack
« Hitting the BACK button pops current activity off the stack

qﬁve;tyﬁibp
asdfgh k.|

|
|
1 =1 ol e Sl i) Inll fjnt =

| m$ 5 com BRI
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Task Stack
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Implementing an Activity

e Implementing an Activity involves
several steps, e.g.:

e Inherit from Activity class

public class MapLocation
extends Activity {

11 IEEEE
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Implementing an Activity

e Implementing an Activity involves
several steps, e.g.:

e QOverride selected lifecycle hook
methods

protected

(Bundle
protected
protected
protected
protected
protected
protected

void

{

onCreate

savedlnstanceState);

void
void
void
void
void
void

onStart();
onRestart();
onResume();
onPause();
onStop();
onDestroy();
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Implementing an Activity

e Implementing an Activity involves
several steps, e.g.:

* Include Activity in the config file
AndroidManifest.xml

* efc.

<activity
android:name="course.examples.Activity.SimpleMapExample._MapLocation
android: label="Map A Location'>
<intent-filter>
<action android:name="android.intent.action.MAIN" />

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

</intent-filter>
</activity>

13
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Implementing an Activity
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Implementing an Activity

e Commonality: Provides
common interface for interacting
with user, including operations
performed when moving between
lifecycle states

e Variability: Subclasses can
override lifecycle hook methods
to do necessary work when an
Activity changes state
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Activity Lifecycle States

« Activity starting —

o ) startActivity()
Initialization steps /-O

Starting

onCreate(),
onStart(),
onResume()

16
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Activity Lifecycle States

« Activity running
* Running — visible, has focus
» Paused - visible, does not

have focus, can be
terminated

o Stopped — not visible, does
not have focus, can be
terminated

_ 9,

onPause()
onRestart(), Running
onStart(),
onResume() onPause() Paused

onStop()

17
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Activity Lifecycle States

_ 9,

| :

o Activity shut down —
: tAi onDestroy(),
Voluntarily finished or <process killed> Destroyed
involuntarily killed by the K}
system

@

See developer.android.com/guide/components/activities.html for more info
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Managing the Activity Lifecycle

« Android communicates state changes to application by calling specific
lifecycle methods
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Managing the Activity Lifecycle

* The ActivityManager is the system service in Android that communicates
these Changes Content lelephony bluetooth Connectivity Location

MEGET Service Service Service Manager
Window Activity Package Power
Manager Manager Manager MEGET
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developer.android.com/reference/android/app/ActivityManager.html has more
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Activity Lifecycle Hook Methods ( &

onStart() - onRestart()

* &

Yy

* The Android runtime calls hook methods
on an Activity to control its lifecycle:

 onCreate() — called to initialize an

User navigates

Activity when it is first created to the activity onfiesumed [+ )
ity gl
| S———————— N
Another activity comes

into the foreground

User returns
+ to the activity
Apps with higher priority
need memory onPause()
|
The activity is
no longer visible :
User navigates
+ to the activity

)

onStop()
I

The activity is finishing or
being destroyed by the system

v
onDestroy()
r . e
( Activity \
\ shut down
b J
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Activity Lifecycle Hook Methods (&
——
* The Android runtime calls hook methods onCreate(

on an Activity to control its lifecycle:

User navigates

&

onRestart()

to the activity onResume() ~ *—
* onStart() — called when Activity IS [ epprocess | [ sty
. - \ / running
becoming visible to the user R .
I Another activity comes
into the foreground
User returns
+ 1o the activity
Apps with higher priority
neled -r|1errcr§,fl | onPause() —
|
The activity is
no longer visible )
User navigates
+ 1o the activity
onStop() )

The activity is finishing or
being destroyed by the system

v

onDestroy()
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Activity Lifecycle Hook Methods [ am
——

* The Android runtime calls hook methods onCreate()

on an Activity to control its lifecycle: : :

User navigates

to the activity
.’/..4|—..\‘-. .-/
I'I App process I'I Activity
\ killed / running
N

into the foreground

v

onPause()

|
The activity is
no longer visible

v

onStop()
I

* onResume() — called when user
returns to an Activity from another

Apps with higher priority
need memory

\.

Another activity comes

-

User returns
to the activity

)

onRestart()
'y

User navigates
to the activity

)

The activity is finishing or
being destroyed by the system

v
onDestroy()
&
( Activity
shut down
b
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Activity Lifecycle Hook Methods (&= )
1

e The Android runtime calls hook methods onCreate(
on an Activity to control its lifecycle: v
onStart() - onRestart()

* &

User navigates
onResume() -——

to the activity
.’/..4|—..\‘-. /7 \-.
( App process | { Activity \
\ killed / \ running
\\ ,«
- > : :

Another activity comes

into the foreground

User returns

to the activity
Apps with higher priority

 onPause() — called when user leaves an oo aclvityls |
Activity that’s still visible in background } "o the acy
onStop() )

I
The activity is finishing or
being destroyed by the system

v

onDestroy()
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Activity Lifecycle Hook Methods ( &=
—
* The Android runtime calls hook methods onCreate()
on an Activity to control its lifecycle: v
onStart()
U i *
1o the acivity onResume()
| AEp pecoces | m

Another activity comes

into the foreground

Apps with higher priority
need memory onPause()
|
The activity is

no longer visible

e onStop() — called when user leaves
an Activity for another

v
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)

onRestart()
'y

User navigates
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)

The activity is finishing or
being destroyed by the system
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Activity Lifecycle Hook Methods ( &
e
* The Android runtime calls hook methods onCreate()
on an Activity to control its lifecycle: v
onStart()
1 i *
lo the actlty onResume()
| Appprocess | [ Aetivity
..x\. killed .j.- running
S
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v

onPause()

The activity is
no longer visible

v
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I

Apps with higher priority
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-
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User returns
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)

onRestart()
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User navigates
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)

The activity is finishing or
being destroyed by the system

 onDestroy() — called when Activity is onDestroy(
being released & needs to clean up its
allocated resources e
b

|
.

See developer.android.com/reference/android/app/Activity.html for more info
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Useful Helper Class for Activity Lifecycle Methods

public abstract class LifecycleLoggingActivity extends Activity {

Inherit from Activity class

public void onCreate(Bundle savedlnstanceState) {
super .onCreate(savedlnstanceState);
Log.d(getClass() .getSimpleName(),
"onCreate()");

iIT (savedInstanceState == null)
Log.d(getClass() .getSimpleName(), "activity created anew");
else

Log.d(getClass().getSimpleName(), "activity restarted");

}
public void onStart() { Automatically log lifecycle

) hook method calls
super.onStart();
Log.d(getClass().getSimpleName(), "onStart()');

}

Note the “inversion of control” in the Android Activity framework
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MapLocation App Example

'Map A Location
Enter Location

221b baker s...
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Bo-atEng Lake
Show Map

London
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Regents
ioge &
221B Baker St

221b Baker Street & 1 more
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