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“Any significantly advanced technology 
is indistinguishable from magic.” 

Arthur C. Clarke 
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In 10 years…[I’ll] put on my glasses…to 
see an augmented version of reality.  

…virtual keyboards and voice input [will] 
eliminate physical keyboards entirely. 



“The only way of discovering the limits 
of the possible is to venture a little 
way past it into the impossible.” 

Arthur C. Clarke 



Developing the Impossible 



“Is that actually doing anything, or is it 
just a mock?” 

A. N. Engineer 
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Create the best possible app  
for every user 



MyActivity 

Android Beam 

@Override 

protected void onResume() { 

  super.onResume(); 

  NfcAdapter nfcAdapter = NfcAdapter.getDefaultAdapter(this); 

  nfcAdapter.setNdefPushMessageCallback(new CreateNdefMessageCallback() { 

    public NdefMessage createNdefMessage(NfcEvent event) { 

      NdefMessage message = createMessage(); 

      return message; 

    } 

  }, this); 

  ... 

} 



MyActivity 

Android Beam 

private void createMessage() { 

  String mimeType = "application/com.myapp.nfcbeam"; 

  byte[] mimeBytes = mimeType.getBytes(Charset.forName("US-ASCII")); 

 

  String payLoad = // TODO Contextualized payload. 

 

  NdefMessage nfcMessage = new NdefMessage(new NdefRecord[] { 

    new NdefRecord(ndefRecord.TNF_MIME_MEDIA, mimeByes, new byte[], 

    payload.getBytes()), 

 

    NdefRecord.createApplicationRecord("com.myapp.nfcbeam") 

  }); 

} 



Manifest.xml 

Android Beam 

<intent-filter> 

  <action android:name="android.nfc.action.NDEF_DISCOVERED"/> 

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

  <data android:mimeType="application/com.myapp.nfcbeam"/> 

</intent-filter> 



MyActivity 

Android Beam 

private void extractPayload(Intent beamIntent) { 

  Parcelable[] messages = beamIntent.getParcelableArrayExtra( 

    NfcAdapter.EXTRA_NDEF_MESSAGES); 

 

  NdefAdapter message = (NdefMessage)message[0]; 

  NdefRecord record = message.getRecords()[0]; 

 

  String payload = new String(record.getPayload()); 

  navigateTo(payload); 

} 



Manifest.xml 

Lockscreen Widgets 

<appwidget-provider ..." 

   ... 

   android:widgetCategory="keyguard|home_screen" 

</appwidget-provider> 



MyAppProvider 

Lockscreen Widgets 

Bundle opt = appWidgetManager.getAppWidgetOptions(widgetId); 

 

int cat = opt.getInt(AppWidgetManager.OPTION_APPWIDGET_HOST_CATEGORY, -1); 

 

boolean isKeyguard = cat == AppWidgetProviderInfo.WIDGET_CATEGORY_KEYGUARD; 

int baseLayout = isKeyguard ? R.layout.keyguard_widget_layout : 

                              R.layout.widget_layout; 
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“Context isn’t important…” 



“Context isn’t important, it’s critical.” 
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MyActivity 

Connect to the Location Services Client 

private void connectLBS() { 

  int gpsExists = GooglePlayServicesUtil.isGooglePlayServicesAvailable(this); 

  if (gpsExists == ConnectionResult.SUCCESS) { 

    mLocationClient = new LocationClient(this, this, this); 

    mlocationClient.connect(); 

  } 

} 

 

@Override 

public void onConnected(Bundle connectionHint) { 

  requestUpdates(mlocationClient); 

} 



MyActivity 

Location Update Requests 

LocationRequest request = LocationRequest.create(); 

request.setInterval(minTime); 

request.setPriority(lowPowerMoreImportantThanAccuracy ? 

  LocationRequest.PRIORITY_BALANCED_POWER_ACCURACY :  

  LocationRequest.PRIORITY_HIGH_ACCURACY); 

 

mlocationClient.requestLocationUpdates(request, new LocationListener() { 

  @Override 

  public void onLocationChanged(Location location) { 

    updateLocation(location); 

  } 

}); 



MyActivity 

Geofencing 

List<Geofence> fenceList = new ArrayList<Geofence>(); 

 

// TODO Repeat for all Geofences 

Geofence geofence = new Geofence.Builder() 

  .setRequestId(myKey) 

  .setTransitionTypes(Geofence.GEOFENCE_TRANSITION_ENTER | 

                      Geofence.GEOFENCE_TRANSITION_EXIT) 

  .setCircularRegion(latitude, longitude, GEOFENCE_RADIUS) 

  .setExpirationDuration(Geofence.NEVER_EXPIRE) 

  .build(); 

 

fenceList.add(geofence); 

 

mLocationClient.addGeofences(fenceList, pendingIntent, addGeofencesResultListener); 



MyActivity 

Activity Recognition 

Intent intent = new Intent(this, ActivityRecognitionIntentService.class); 

intent.setAction(MyActivity.ACTION_STRING); 

 

PendingIntent pi =  

  PendingIntent.getService(this, 0, intent,  

                           PendingIntent.FLAG_UPDATE_CURRENT); 

 

mActivityRecognitionClient.requestActivityUpdates(interval, pi); 



ActivityRecognitionIntentService 

Activity Recognition 

@Override 

protected void onHandleIntent(Intent intent) { 

  if (intent.getAction() == MyActivity.ACTION_STRING) { 

    if (ActivityRecognitionResult.hasResult(intent)) { 
      ActivityRecognitionResult result = ActivityRecognitionResult.extractResult(intent); 

      DetectedActivity detectedActivity = result.getMostProbableActivity(); 
      int activityType = detectedActivity.getType(); 
      if (activityType == DetectedActivity.STILL) 
        setUpdateSpeed(PAUSED); 
      else if (activityType == DetectedActivity.IN_VEHICLE) 
        setUpdateSpeed(FASTER); 

      else 
        setUpdateSpeed(REGULAR); 
    } 
  } 

} 



ActivityRecognitionIntentService 

Activity Detection 

@Override 

protected void onHandleIntent(Intent intent) { 

  if (intent.getAction() == MyActivity.ACTION_STRING) { 

    if (ActivityRecognitionResult.hasResult(intent)) { 

      ActivityRecognitionResult result = ActivityRecognitionResult.extractResult(intent); 

      DetectedActivity detectedActivity = result.getMostProbableActivity(); 

      int activityType = detectedActivity.getType(); 

      if (activityType == DetectedActivity.STILL) 
        setUpdateSpeed(FASTER); 
      else if (activityType == DetectedActivity.ON_BICYCLE) 
        setUpdateSpeed(PAUSED); 

      else 
        setUpdateSpeed(REGULAR); 
    } 

  } 

} 



MyActivity 

What are my friends doing? 

@Override 

public void onConnected() { 

  mPlusClient.loadPeople(this, Person.Collection.VISIBLE); 

} 



MyActivity 

What are my friends doing? 

@Override 

public void onPeopleLoaded(ConnectionResult status,  

                           PersonBuffer personBuffer, String nextPageToken) { 

  if (status.getErrorCode() == ConnectionResult.SUCCESS) { 

    try { 

      // TODO Things with personBuffer  

    } finally { 

      personBuffer.close(); 

    } 

  } else 

    Log.e(TAG, "Error listing people: " + status.getErrorCode()); 

} 



The Uncanny App Valley 



The Uncanny App Valley 

Google Maps 

Google Now 

Gallery 

Silently uploads your contacts  
and tracks your location 



• Tell them what you’re doing 
• Tell them why you’re doing it 
• Let them opt-out of having it done 

Avoiding the Uncanny App Valley 



• Don’t transmit or store contact details or location 
• Supply a privacy policy on Google Play 
• Allow users to delete stored data 

Avoiding the Uncanny App Valley 





“Introducing visceral elements into an 
app . . will make it speak to the 
subconscious.” 

Rob Foster 
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http://d.android.com/design 



MyActivty 

Text to Speech (TTS) 

private void initTextToSpeech() { 

  Intent intent = new Intent(Engine.ACTION_CHECK_TTS_DATA); 

  startActivityForResult(intent, TTS_DATA_CHECK); 

} 



MyActivty 

Text to Speech (TTS) 

protected void onActivityResult(int request, int result, Intent data) { 

  if (request == TTS_DATA_CHECK &&  

      result == Engine.CHECK_VOICE_DATA_PASS) { 

    tts = new TextToSpeech(this, new OnInitListener() { 

      public void onInit(int status) { 

        if (status == TextToSpeech.SUCCESS) 

          ttsIsInit = true; 

      } 

    }); 

  } else 

    startActivity(new Intent(Engine.ACTION_INSTALL_TTS_DATA); 

} 



MyActivty 

Text to Speech (TTS) 

private void say(String text) { 

  if (tts != null && ttisIsInit) 

    tts.speak(text, TextToSpeech.QUEUE_ADD, null); 

} 



MyActivty 

Speech Recognition 

private void requestVoiceInput() { 

  Intent intent = new Intent(RecognizerIntent.ACTION_RECOGNIZE_SPEECH); 

  intent.putExtra(RecognizerIntent.EXTRA_LANGUAGE_MODEL, 

                  RecognizerIntent.LANGUAGE_MODEL_FREE_FORM); 

  intent.putExtra(RecognizerIntent.EXTRA_PROMPT, 

                  getString(R.String.voice_input_prompt); 

  intent.putExtra(RecognizerIntent.EXTRA_LANGUAGE, 

                  Locale.ENGLISH); 

  startActivityForResult(intent, VOICE_RECOGNITION); 

} 



MyActivty 

Speech Recognition 

@Override 

protected void onActivityResult(int request, int result, Intent data) { 

  if (request == VOICE_RECOGNITION && result == RESULT_OK) { 

    ArrayList<String> results = 

      data.getStringArrayListExtra(RecognizerIntent.EXTRA_RESULTS); 

 

    String mostLikelyResult = results[0]; 

    useSpeechInput(mostLikelyResult); 

  } 

} 





MyBGDrawable.xml 

Touch Feedback 

<selector xlmns:android="..."> 

  <item android:state_pressed="true" 

        android:drawable="@drawable/bg_pressed"/> 

  <item android:state_enabled="false" 

        android:state_focussed="true" 

        android:drawable="@drawable/bg_disabled_foc"/> 

  <item android:state_focussed="true" 

        android:drawable="@drawable/bg_focussed"/> 

  <item android:drawable="@drawable/bg_normal"/> 

</selector> 



MyViewLayout.xml 

Touch Feedback 

 

 

 

 

... 

android:background="?android:selectableItemBackground" 

... 



MyViewLayout.xml 

Touch Feedback 

 

 

 

 

... 

android:foreground="?android:selectableItemBackground" 

... 



MyViewLayout.xml 

Simple Accessibility Support 

<Button 

  ... 

  android:contentDescription="@string/my_button_description" 

/> 



MyCompass 

Custom Control Accessibility Support 

public void setHeading(float heading) { 
  mHeading = heading; 
  sendAccessibilityEvent(AccessibilityEvent.TYPE_VIEW_TEXT_CHANGED); 
} 
 
@Override 

public boolean dispatchPopulateAccessibilityEvent(final AccessibilityEvent e) { 
  super.dispatchPopulateAccessibilityEvent(e); 
  String heading = String.valueOf(mheading); 

  if (heading.length() > AccessibilityEvent.MAX_TEXT_LENGTH)) 
    heading = heading.subString(0, AccessibilityEvent.MAX_TEXT_LENGTH); 
  event.getText().add("Heading is " + heading + " degrees"); 
  return true; 
} 





MyView 

Jazz Hands 

@Override 
public boolean onTouchEvent(MotionEvent event) { 
  int action = event.getAction(); 
 
  if (event.getPointerCount() > 1) { 
    int actionPointerId = action & MotionEvent.ACTION_POINTER_ID_MASK; 
    int actionEvent = action & MotionEvent.ACTION_MASK; 
 
    int pointerIndex = event.findPointerIndex(actionPointerId); 
    int xPos = (int)event.getX(pointerIndex); 
    int yPos = (int)event.getY(pointerIndex); 
    // TODO Magic. 
  } 
} 







Not All Users Are Created Equal 









MyView 

Analytics Code 

@Override 

public void onClick(View v) { 

  myTracker.sendEvent("ui_action", "button_press", "play_button", opt_value); 

  ...  

} 
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Client Updates 

Amongst the Reasons to Transfer Data 



Client Updates Server Updates 

Amongst the Reasons to Transfer Data 



Client Updates Server Updates On-Demand 
Downloads 

Amongst the Reasons to Transfer Data 



Client Updates Server Updates On-Demand 
Downloads 

Amongst the Reasons to Transfer Data 

Cross-Device 
Updates 



Google Cloud Messaging 





Client Updates GCM On-Demand 
Downloads 

Amongst the Ways to Transfer Data 

Cross-Device 
Updates 



Google Cloud Messaging: Upstream 



MyService 

Google Cloud Messaging: Upstream 

GoogleCloudMessaging gcm = GoogleCloudMessaging.get(context); 

 

gcm.send(to, msgId, data); 



Client Updates GCM On-Demand 
Downloads 

Amongst the Ways to Transfer Data 



MySyncAdapter 

Implementing a SyncAdapter 

public class MySyncAdapter extends AbstractThreadedSyncAdapter { 

  public MySyncAdapter(Context context, boolean autoInitialize, boolean allowParallelSyncs) { 

    super(context, autoInitialize, allowParallelSyncs); 

  } 

 

  public MySyncAdapter(Context context, boolean autoInitialize) { 

    super(context, autoInitialize); 

  } 

 

  @Override 

  public void onPerformSync(Account account, Bundle extras, String authority, 

    ContentProviderClient provider, SyncResult syncResult) { 

    // TODO Synchronize your data between client and server. 

  } 

} 



MySyncService 

SyncAdapter Service 

public class MySyncService extends Service { 

  private static final Object sSyncAdapterLock = new Object(); 

  private static MySyncAdapter sSyncAdapter = null; 

 

  @Override 

  public void onCreate() { 

    synchronized (sSyncAdapterLock) { 

      if (sSyncAdapter == null)  

        sSyncAdapter = new MySyncAdapter(getApplicationContext(), true); 

    } 

  } 

 

  @Override 

  public IBinder onBind(Intent intent) { 

    return sSyncAdapter.getSyncAdapterBinder(); 

  } 

} 



MyAuthenticationService 

Abstract Account Manager 

public class MyAccountAuthenticator extends AbstractAccountAuthenticator { 

  public static final String ACCOUNT_TYPE = "com.mycompany.myapp"; 

  public static final String ACCOUNT_NAME = "MY STUB ACCOUNT";  

  

 @Override 

  public Bundle addAccount(AccountAuthenticatorResponse response, String accountType,  

    String authTokenType, String[] requiredFeatures, Bundle options)  

    throws NetworkErrorException { 

   

    AccountManager manager = AccountManager.get(activity); 

    final Account account = new Account(ACCOUNT_NAME, ACCOUNT_TYPE);   

    manager.addAccountExplicitly(account, null, null);  

    ContentResolver.setIsSyncable(account, authority, 1); 

    ContentResolver.setSyncAutomatically(account, authority, true);    

    return null; 

  } 

  ... 

} 



MyAuthenticationService 

Account Manager Service 

public class MyAuthenticationService extends Service { 

  MyAccountAuthenticator mAuthenticator; 

 

  @Override 

  public void onCreate() { 

    mAuthenticator = new MyAccountAuthenticator(this); 

  } 

 

  @Override 

  public IBinder onBind(Intent intent) { 

    return mAuthenticator.getIBinder(); 

  } 

} 



accountauth.xml 

Account Manager XML Config 

<account-authenticator xmlns:android="..." 

    android:accountType="com.mycompany.myapp" 

    android:icon="@drawable/miniicon" 

    android:smallIcon="@drawable/miniicon" 

    android:label="@string/app_name" 

/> 



MyContentProvider 

Content Provider 
public class MyContentProvider extends ContentProvider { 

  @Override 

  public boolean onCreate() { return true; } 

 

  @Override 

  public String getType(Uri uri) { return "vnd.android.cursor.dir/vnd.myapp.items”; } 

 

  @Override 

  public Cursor query(Uri uri, String[] projection, String selection,  

    String[] selectionArgs, String sort){ return null; } 

 

  @Override 

  public Uri insert(Uri uri, ContentValues initialValues) { return null; } 

 

  @Override 

  public int delete(Uri uri, String where, String[] whereArgs) { return 0; } 

 

  @Override 

  public int update(Uri uri, ContentValues values, String where, String[] whereArgs) {  return 0; } 

} 



AndroidManifest.xml 

Manifest 

<provider android:authorities="com.mycompany.myappp.myauthority" 
          android:name=".content_providers.PlaceDetailsContentProvider" /> 



sync_myapp.xml 

Sync Adapter XML Config 

<sync-adapter xmlns:android="http://schemas.android.com/apk/res/android" 

  android:contentAuthority="com.mycompany.myappp.myauthority" 

  android:accountType="com.mycompany.myapp" 

  android:userVisible="false" 

/> 



AndroidManifest.xml 

Manifest 

<provider android:authorities="com.mycompany.myappp.myauthority" 
          android:name=".content_providers.PlaceDetailsContentProvider" /> 
 
<service android:name=".MyAuthenticationService" android:exported="true"> 
  <intent-filter> 
    <action android:name="android.accounts.AccountAuthenticator" /> 
  </intent-filter> 
  <meta-data 
    android:name="android.accounts.AccountAuthenticator" 
    android:resource="@xml/accountauth" /> 
</service> 
 
<service android:name=".MySyncService" android:exported="true"> 
  <intent-filter> 
    <action android:name="android.content.SyncAdapter" />  
    </intent-filter> 
    <meta-data  
      android:name="android.content.SyncAdapter"  
      android:resource="@xml/sync_myapp" />  
</service> 



MyService 

Triggering Syncs 

final Account account =  

  new Account(null, MyAccountAuthenticator.ACCOUNT_TYPE); 

String authority = "com.mycompany.myapp.myauthority" 

 

mContentResolver.requestSync(account, authority, null); 



MyService 

Periodic Repeating Syncs 

final Account account =  

  new Account(null, MyAccountAuthenticator.ACCOUNT_TYPE); 

String authority = "com.mycompany.myapp.myauthority" 

long interval = 24*60*60; // 12 hours (24hr by default). 

 

mContentResolver.addPeriodicSync(account, authority, null, interval); 

 



Your Server Spike 



Do You Even Scale? 



Carrier Service Spike 



MyService 

Update Window 

int alarmType = AlarmManager.ELAPSED_REALTIME; 

long interval = AlarmManager.INTERVAL_HOUR; 

 

// int jitter = 3 // (Chosen by fair dice roll. Guaranteed to be random. 

Random random = new Random(); 

int jitter = random.nextInt(60); 

 

long start = SystemClock.elapsedRealtime() + interval – ((30 + jitter)*60000); 

 

alarmManager.setInexactRepeating(alarmType, start, interval, pi) 



MyService 

Update Window 

int alarmType = AlarmManager.ELAPSED_REALTIME; 

long interval = AlarmManager.INTERVAL_HOUR; 

 

// int jitter = 3 // (Chosen by fair dice roll. Guaranteed to be random. 

Random random = new Random(); 

int jitter = random.nextInt(60); 

 

long start = SystemClock.elapsedRealtime() + interval – ((30 + jitter)*60000); 

 

alarmManager.setInexactRepeating(alarmType, start, interval, pi) 



MyReceiver 

Activity Recognition: Pickup Trigger 

@Override 

public void onReceive(Context context, Intent intent) { 

  // Extract the Activity that's been detected. 

  ActivityDetectionResult activity = 

    ActivityDetectionResult.extractResult(intent); 

   

  if (activity != null) { 

    ActivityType activityType = activity.getMostProbableActivity().getType(); 

    if (ActivityType.valueOf(activityTypeString) == ActivityType.TILTING) 

      context.startService(new Intent(context, DailyUpdateService.class); 

  } 

} 



SyncAdapter GCM On-Demand 
Downloads 



MySyncAdapter 

SyncAdapter with Calls to Other Updates 

@Override 

public void onPerformSync(Account account, Bundle extras, String authority, 

              ContentProviderClient provider, SyncResult syncResult) { 

 

  downloadServerSideSync(); 

  uploadClientSideSync(); 

  transmitBatchedAnalytics(); 

  executePrefetch(); 

  retryFailedTransfers(); 

} 
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start defining the future itself.” 
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“Stop developing for the future and   
start defining the future itself.” 



“Stop developing for the future and   
start defining the future itself.” 



Thank You! 

Questions? Join me at the Android Developers Office Hours: 3rd floor 

Created and presented by Reto Meier (+RetoMeier) 
 
Graphics & animations by Pandamusk (@pandamusk) 
Additional music by Joel Alford "Bliss” (@TheDinosauras) 

 
 




