




CPU 

Bootloader 

 - RAM init 

 - HW init 

 - Kernel, RAM disk 

 - Starting kernel 

Kernel 

 - Kernel subsystems 

 - Loading drivers 

 - Mount root FS 

 - Starting init process 

Init 

 - Environmental variables 

 - Setting mount points 

 - Mounting FSs 

 - Starting native daemons 

Native daemons 

 - servicemanager 

 - vold, netd, debuggerd, rild 

 - app_process  

 - Zygote 

 - mediaserver 

 - boot animation 

 - dbus-daemon 

 - bluettothd, installd 

 - keystore 

 - adb 

Android Runtime 

 - VM 

 - Zygote main() 

Zygote 

 - Register Zygote Socket 

 - Preloading Java classes 

 - Preloading resources 

 - System Server Start 

 - Opening Sockets 

 - Listen 

System Server 

 For each services 

  - Initialization 

  - Register it in ServiceManager 

 Start Activity Manager 

 

 

 

 

 

 

New application 

fork() 

Activity Manager 

 - Self-initialization 

 - Sending Intent.CATEGORY_HOME 

Launcher 

 - Own Init 

 - Registering onClick() handlers 

startActivity() 

startViaZygote() 



Zygote 

Activity Manager 

Process.start() 

startActivity() 

Activity Thread 

VM 

New linux thread 

with VM 

New Activity 

1. Bind Application 

2. Start Activity (onCreate() …) 
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private void methodInAndroidClass() {
Thread thread = new Thread(doSomething, "In background");
thread.start();

}

private Runnable doSomething = new Runnable() {
public void run() { /* do the something here */ }

};



private void methodInAndroidClass() {
new Thread(new Runnable() {

@Override
public void run() {

((TextView) findViewById(R.id.btn))
.setText("Wont work");

}
}).start();

}

•
• CalledFromWrongThreadException



•
• Activity.runOnUiThread(Runnable)

• Runnable

•

•

• View.post(Runnable)
•

• View.postDelayed(Runnable, long delayInMillis)
•

•

http://developer.android.com/reference/android/app/Activity.html#runOnUiThread%28java.lang.Runnable%29
http://developer.android.com/reference/android/view/View.html#post%28java.lang.Runnable%29
http://developer.android.com/reference/android/view/View.html#postDelayed%28java.lang.Runnable,%20long%29


private void methodInAndroidClass() {
new Thread(new Runnable() {

@Override
public void run() {

((TextView) findViewById(R.id.btn))
.post(new Runnable() {

@Override
public void run() {

((TextView) findViewById(R.id.btn))
.setText("It works!");

}
});

}
}).start();

}
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• Progress
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AsyncTask<Params, Progress, Result>
•

• onPreExecute()
• doInBackground() 

• doInBackground(Params... params)
•

• publishProgress(Progress... values)
•

• onProgressUpdate(Progress... values)
•

• publishProgress() 

• onPostExecute(Result result)
• doInBackground() 

• get()
• doInBackground() 

• execute(Params... params)
•

• To start call new AsyncTask().execute() 

http://developer.android.com/reference/android/os/AsyncTask.html#onPreExecute%28%29
http://developer.android.com/reference/android/os/AsyncTask.html#doInBackground%28Params...%29
http://developer.android.com/reference/android/os/AsyncTask.html#publishProgress%28Progress...%29
http://developer.android.com/reference/android/os/AsyncTask.html#onProgressUpdate%28Progress...%29
http://developer.android.com/reference/android/os/AsyncTask.html#onPostExecute%28Result%29
http://developer.android.com/reference/android/os/AsyncTask.html#get%28%29
http://developer.android.com/reference/android/os/AsyncTask.html#execute%28Params...%29


private class DownloadFilesTask extends AsyncTask<URL, Integer, Long> {
protected Long doInBackground(URL... urls) {

int count = urls.length;
long totalSize = 0;
for (int i = 0; i < count; i++) {

totalSize += Downloader.downloadFile(urls[i]);
publishProgress((int) ((i / (float) count) * 100));
if (isCancelled()) break;

}
return totalSize;

}

protected void onProgressUpdate(Integer... progress) {
setProgressPercent(progress[0]);

}

protected void onPostExecute(Long result) {
showDialog("Downloaded " + result + " bytes");

}
}



•
AsyncTask.execute(new Runnable() {

@Override

public void run() {

//TODO your background code

}

});
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https://developer.android.com/guide/components/loaders.html
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https://stackoverflow.com/a/22675607/3162918


Handler
•

• Handler
• Message, Runnable

• Handler→ Thread MessageQueue

•
•

•

• Handler Thread
•

•

http://developer.android.com/reference/android/os/Handler.html
http://developer.android.com/reference/android/os/Message.html
http://developer.android.com/reference/android/os/MessageQueue.html


public class BackgroundDemos extends Activity {
Handler handler = new Handler();
TextView hello;
public void onCreate(Bundle savedInstanceState) {

super.onCreate(savedInstanceState);
setContentView(R.layout.main);
hello = (TextView) this.findViewById(R.id.hellotv);
hello.setText("testing");
new Thread() {

public void run() {
// ...
handler.post(doUpdateMaps);

}
}.start();

}
Runnable doUpdateMaps = new Runnable() {

public void run() {
hello.setText(maps);

}
};

}





Service 
•

•
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• startService() Activity

• Activity

• Activity 

• bindService() Activity
•

• Activity

•

•

•

http://developer.android.com/reference/android/content/Context.html#startService%28android.content.Intent%29
http://developer.android.com/reference/android/content/Context.html#bindService%28android.content.Intent,%20android.content.ServiceConnection,%20int%29
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Service
•

•
• Service
•

•

•

• NetworkOnMainThreadException

• IntentService
•

•

•
•
•
•
•

http://developer.android.com/reference/android/app/IntentService.html


Service
• AndroidManifest.xml
<service android:name=".NewService" />

• Service
public class NewService extends Service {
public void onCreate() {
}

public void onStartCommand(Intent intent, int flags, int startId) {
// ...

}

public IBinder onBind(Intent intent) {
return null;

}
}



Service
public class MyActivity extends Activity {

@Override
public void onCreate(Bundle savedInstanceState) {
startService(new Intent(this, NewService.class));
// ...

}

@Override
public void onDestroy() {
stopService(new Intent(this, NewService.class));
// ...

}
}
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https://developer.android.com/guide/topics/text/creating-input-method.html
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• IntentService is a base class for Service that handles asynchronous 
requests (expressed as Intents) on demand.

• Clients send requests through startService(Intent) calls
• The service is started as needed, handles each Intent, in turn, using a worker 

thread
• And stops itself when it runs out of work.

Example:

public class SimpleIntentService extends IntentService {
public SimpleIntentService() {

super("SimpleIntentService");
}
@Override
protected void onHandleIntent(Intent intent) {…}

}

Intent msgIntent = new Intent(this, SimpleIntentService.class);
startService(msgIntent);

https://developer.android.com/reference/android/app/Service.html
https://developer.android.com/reference/android/content/Intent.html
https://developer.android.com/reference/android/content/Context.htmlstartService(android.content.Intent)
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• sendBroadcast() 

•
• Context.registerReceiver()
•

•
• Context.unregisterReceiver()

• Activity Intents
onResume()

onPause()
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public class MyReceiver extends BroadcastReceiver { 
@Override
public void onReceive(Context context, Intent intent) {…} 

} 

<receiver android:name="MyReceiver" >

<intent-filter>

<action android:name="android.intent.action.BOOT_COMPLETED" />

</intent-filter>

</receiver>



•
•
•

public void broadcastIntent(View view) {
Intent intent = new Intent();
intent.setAction("com.CUSTOM_INTENT");
sendBroadcast(intent);

}
<receiver android:name="MyReceiver">

<intent-filter>
<action android:name="com.CUSTOM_INTENT">
</action>

</intent-filter>
</receiver>
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• NotificationManager notificationManager = (NotificationManager)
getSystemService(NOTIFICATION_SERVICE);

Intent intent = new Intent(this, NotificationReceiver.class);
PendingIntent pIntent =

PendingIntent.getActivity(this, (int) 
System.currentTimeMillis(), intent, 0);
Notification n = new Notification.Builder(this)

.setContentTitle("New mail from " + "test@gmail.com")

.setContentText("Subject")

.setSmallIcon(R.drawable.icon)

.setContentIntent(pIntent)

.setAutoCancel(true)

.addAction(R.drawable.icon, "Call", pIntent)

.addAction(R.drawable.icon, "More", pIntent)

.addAction(R.drawable.icon, "And more", pIntent)

.build();
notificationManager.notify(0, n);



• if (Build.VERSION.SDK_INT >= Build.VERSION_CODES.O) {
// Create the NotificationChannel, but only on API 26+ because
// the NotificationChannel class is new and not in the support library
CharSequence name = getString(R.string.channel_name);
String description = getString(R.string.channel_description);
int importance = NotificationManagerCompat.IMPORTANCE_DEFAULT;
NotificationChannel channel = new NotificationChannel(CHANNEL_ID, name,

importance);
channel.setDescription(description);
// Register the channel with the system
NotificationManagerCompat notificationManager =

NotificationManagerCompat.from(this);
notificationManager.createNotificationChannel(channel);

}



• // Create an explicit intent for an Activity in your app
Intent intent = new Intent(this, AlertDetails.class);
intent.setFlags(Intent.FLAG_ACTIVITY_NEW_TASK |
Intent.FLAG_ACTIVITY_CLEAR_TASK);
PendingIntent pendingIntent = PendingIntent.getActivity(this, 0, intent, 0);

NotificationCompat.Builder mBuilder = new NotificationCompat.Builder(this,
CHANNEL_ID)

.setSmallIcon(R.drawable.notification_icon)

.setContentTitle("My notification")

.setContentText("Hello World!")

.setPriority(NotificationCompat.PRIORITY_DEFAULT)
// Set the intent that will fire when the user taps the notification
.setContentIntent(pendingIntent)
.setAutoCancel(true);

• NotificationManagerCompat notificationManager =
NotificationManagerCompat.from(this);

// notificationId is a unique int for each notification that you must define
notificationManager.notify(notificationId, mBuilder.build());

•

https://developer.android.com/training/notify-user/build-notification.html



