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:= AGENDA

e Why offline mode?

e What it takes to build an offline mode
e Architecture & Code

e Network factors

e Testing

e Bugs & how to solve them

e Wrap up



WHY OFFLINE MODE?

e lets understand by an example
e We can't always get connected to internet

e Mobile networks are not stable
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WHAT IT TAKES TO
BUILD AN OFFLINE
MODE




WHAT IT TAKES TO BUILD OFFLINE MODE

o UX

e Data

e Listening to network state updates
e Manage the network state

e Notifying user with the latest network state



USER EXPERIENCE




CAN NOT DO ANYTHING OFFLINE!

O30 44 & 0812

30 4°d 50800 | @R 30 44 . 0808

Can't connect

Check your network and try again

Failed to Connect

Please check your network connection

quality Oh no!

No Internet found. Check your
connection or try again.

Please check your internet connection and try again NoO Internet connection
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CAN DO SOMETHING!
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Total Downloads
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CAN DO ALOTH!

© 44 2627

( 2’«)

Your location

o) ENGLISH

Now book a ride without offline mode
Internet connection
0]

Tap on Confirm Booking.
%) SPANISH

We will get your pickup location by Ofﬂiﬂe mOdO
SMS

You will recelve an SMS with your & Offline
ride details,




DATA

JSON files, sharedPreferences etc..



LISTEN FOR NETWORK CHANGE EVENTS
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IDENTIFYING INTERNET CONNECTIVITY

)

Figure out current network state using the
NetworkStateldentifier



MANAGE NETWORK STATE

B a

Update the network state



NOTIFYING USER WITH THE LATEST STATE

Update Ul using the latest network state



OFFLINE MODE
ARCHITECTURE




ARCHITECTURE
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BENEFITS OF THIS ARCHITECTURE

e Event driven architecture
e App always has the copy of latest connectivity state
e Utilising less resources

e User gets notified almost immediately






User Permission



PERMISSION TO ACCESS NETWORK STATE

<uses-permission
android:name="android.permission.ACCESS_NETWORK_STATE"/>



Registering for network status
change events



LISTEN TO NETWORK CHANGE EVENT

<receiver
android:name=".NetworkStateChangeReceiver"
android:exported="false">
<intent-filter>
<action android:name="android.net.conn.CONNECTIVITY_CHANGE"/>
</intent-filter>
</receiver>

Deprecated for Apps targeting to API 24



LISTEN TO NETWORK CHANGE EVENT BELOW API 21

1f (belowLollipop()) {
ctx.registerReceiver(receiver,
new IntentFilter(CONNECTIVITY_ACTION))

ctx.registerReceiver(receiver,
new IntentFilter(WIFI_STATE_CHANGE_ACTION))



LISTEN TO NETWORK CHANGE EVENT BELOW API 21

public class NetworkStateChangeReceiver extends BroadcastReceiver {
@0verride
public void onReceive(Context context, Intent intent) {
networkStateManager.refresh();

}
¥



LISTEN TO NETWORK CHANGE EVENT FOR API 21 & ABOVE

NetworkCallback networkCallback = new NetworkCallback() {
@Override
public void onAvailable(Network network) {
networkStateManager.refresh();

}

@Override
public void onLost(Network network) {
networkStateManager.refresh();

}
+s

cm.registerNetworkCallback(networkRequest, networkCallback);



Managing network state



NETWORK STATE MANAGER

networkStateManager.refresh();

public void refresh() {
updateNetworkState();
broadcastNetworkChangeIntent();

¥



Network state identifier



NETWORK CONNECTIVITY IDENTIFIER

NetworkInfo networkInfo = cm.getActiveNetworkInfo();
networkInfo.i1sConnected();
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NETWORK FACIORS




NETWORK FACTORS

Flight Mode

o’

o'

IE I
Mobile Data Low Connectivity

Roaming

Power Save Mode Roaming
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POTENTIAL ISSUES




ARE YOU REALLY OFFLINE?

Guru Randhawa: High Rated Gabru
Official Song | Manj Musik | DirectorGif.

@ & g8 ~» o

g r‘%“)“es B SUBSCRIBE

Akhil Feat Adah
Sharma | Life
Official Video | Pre

No connection
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Bihari Parody
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A Google user
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Kieran Sloan
* ok ok ok
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time &
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Don't have any word

Hidden Name
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Novi update je sranje. Nemogu premotavati

video. A nalozi nerade




AND...

30 44 % 0800

Failed to Connect

Please check your network connection
quality

Please check your internet connection and try again

< O O

oW 30 44 S o808
Q, People, jobs, posts, and more... '

Oh no!

No Internet found. Check your
connection or try again.

NO Intérnet connection

<

030 44 . 0812

Can't connect

Check your network and try again




But Why??



% - WATCH ouT!

\'l

NetworkConnectivityldentifier NetworkCallback



Lets take a ook at some of the
common mistakes while using
Android Network APIs



NETWORK CONNECTIVITY IDENTIFIER

public boolean isConnectedToInternet() {
NetworkInfo networkInfo = cm.getActiveNetworkInfo();
return networkInfo.isConnected();

}

NullPointerException!!



NETWORK CONNECTIVITY IDENTIFIER

public boolean isConnectedToInternet() {
NetworkInfo networkInfo = cm.getActiveNetworkInfo();
return networkInfo != null && networkInfo.isConnected();

}

What about multiple networks!!



NETWORK CONNECTIVITY IDENTIFIER

public boolean isConnectedToInternet() {
Network[] allNetworks = cm.getAllNetworks();
for (Network network : allNetworks) {
NetworkInfo networkInfo = cm.getNetworkInfo(network);
1f (networkInfo !'= null) {
return networkInfo.isConnected();

h
h

return false;

h

What about unwanted networks!!



NETWORK CONNECTIVITY IDENTIFIER

private boolean 1sWifiOrMobile(NetworkInfo networkInfo) {
List<Integer> networks = asList(TYPE_MOBILE, TYPE_WIFI);
return networks.contains(networkInfo.getType());

}



WHAT DID WE DO

e Added null check for Networklnfo
e Handled multiple networks

e Filtered WIFI and Mobile Data networks only



BE CAREFUL WITH NETWORK CALLBACK

@Override
public void onAvailable(Network network) {
networkStateManager.setConnectedTolnternet(true);

¥

@0verride
public void onLost(Network network) {
networkStateManager.setConnectedToInternet(false);

}



BE CAREFUL WITH NETWORK CALLBACK

@Qverride

public void onAvailable(Network network) {
networkStateManager.refresh();

¥

@Override
public void onLost(Network network) {
networkStateManager.refresh();

}

Is it good enough??



BE CAREFUL WITH NETWORK CALLBACK

@Override
public void onCapabilitiesChanged(Network n, NetworkCapabilities nc) {
networkStateManager.refresh();

}



HAVE WE SOLVED ALL THE PROBLEMS?

e Power Save Mode
e Handling on different devices

e Other random connectivity issues
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UNDERSTANDING THE USER BEHAVIOUR

|
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INCREASE TRIGGER POINTS

o




GIVE THE USER CHANCE TO GET OUT OF OFFLINE MODE

Activity’s
onResume() Ngg\‘\ll_?rk
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@' TESTING PYRAMID




@ UNIT TESTING

e Network state management logic
e Broadcasting network change event to the app

e Showing offline Ul components



@’ INSTRUMENTATION TESTING

e Showing offline Ul components on broadcast of network
change event
e Content of Ul components

e Interactions with offline components



AUTOMATION TESTING




TESTING USER JOURNEYS

e When user goes online to offline
e \When user comes back online

e Interactions with offline components



USING ADB TO GO OFFLINE

adb shell svc wifi enable

adb shell svc wifi disable



i@ MANUAL TESTING




WHY MANUAL TESTING?

e [ow connectivity scenarios
e Combination of multiple networks

e Fluctuating network conditions



@ TESTING IN LIFTS




@' TESTING WHILE TRAVELLING




= WRAP UP!

Build something that is useful to the user

Be careful while using android network API
Always read the documentation of network APIs
Understand user behaviour

Manual testing

Test with combination of mobile data and wifi

Use automation testing to test offline Ul components



THANK YOU

Questions? Feedback?

@AjitSingh
www.singhajit.com
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