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A Day in the Lifecycle

Android Activity Lifecycle Testing

Number of smartphone users worldwide Android Activity Lifecycle Motivation
from 2014 to 2020 (in billions) * An Android app is composed by one or more Activities. Each Activity Android App developers should correctly implement Activities,
represents a single screen taking into account their lifecycle. This ensures the app works
3.5 ibi i
* The Android Framework defines a peculiar lifecycle for Activity the_ way ujc‘e_rs EXﬁeCt ar:\c(ij.(]:cl]f)es nolt.fexhltl)lt aberrant beh.awors
; 2.87 instances in order to manage them transparently to the user who can as it transitions through difrerent litecycle states at runtime.
) 55 navigate through an app and switch between apps without losing his Android apps suffer from issues that can be attributed to
. progress and data Activity lifecycle mishandling and affect their quality, such as:
: * Crashes
- onPause()
onResume() onSaveinstanceState() » Graphical User Interface (GUI) failures
-?_ 15 I . s Resumed \ = .
: _ (visible) .| * Memory Leaks
E I A .
1 onstart() : |  onResume() ¢ | - * Threading Issues
onRestorelnstanceState() I :
0.5 Started
(visible) __ (pantially visible) _ . i - . :
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* The total number of smartphone users worldwide is |a| Destroyed Example of an
11 . issue occurring in
forecast to surpass 2.8 billion in 2020 : | Dropbox v27.1.2

The orientation
change event
exercises the Entire
Loop (EL) and
triggers a crash

* There is a constant demand for new mobile apps

* The demand for app quality has grown together with —— Entire Loop (EL)

their spread — « —p Visible Loop (VL)
-------- » Foreground Loop (FL)
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K¢ Why does the orientation change mess up ¢ o’ ALARic (Activity Lifecycle Android Ripper): ’,
my Android app? a Fully Automated Black-box Testing Technique for
Android Activities

Technique and tool for detecting issues in Android apps that are tied to the Activity lifecycle.
It is able to automatically explore the app under test, to systematically exercise the lifecycle of
its Activities, and to detect both GUI failures and crashes [3]. It has been defined by extending
the generic online GUI testing algorithm described by the framework proposed in [4]
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Exploratory study that investigates the GUI failures exposed in Android apps by changing the screen
orientation, a mobile-specific event able to exercise the Activity lifecycle [2]

code fault & fix

Double h . DOC GUl private void doBackup () {
Orientation : Failure!!! — final AlertDialog.Builder builder = new AlertDialog.Builder (this);
Change 2l alal|s|ef> = // The Builder class is used for convenient dialog constructioen... [GUI state never
- buildex.show () encountered before?]
B[ i M|z 4 DialogFragment backupAlert = new doBackupDialogFragment () ;
r\ r\ = _— backupAlert . show (getSupportFragmentManager (), "backup"); ) : .
D 15 [ 16 |7 18 |98 | 20 | 2 ) PAL e & P Describe w \/\ Yes (E Xercise ACth|tyw (
. Evaluate Oracles
alal  Missi - Current GUI J N k Lifecycle J k
ISSIng public class BackupDialogFragment extends DialogFragment {
@Override

public Dialog onCreateDialog(Bundle savedInstanceState){
AlertDialog.Builder builder = new AlertDialog.Builder (getActivity());
// The Builder class is used for convenient dialog construction...
return builder.create(); } }
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Empirical Evaluation on 15 real Detected GUI Failures Detected Crashes

Android apps

1. ALARIic has been effective in
detecting issues tied to the
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Activity lifecycle in all the
analyzed apps \
Results 2. ALARic outperformed Monkey,
1. 88% of the considered apps are affected by GUI failures due to orientation changes jche state.—of-jche—pra-ctice tool, T
. 2. Most of the detected failures involve Dialog objects missing from the GUI after the DOC . . n d.e’-cect.mg issues tied to the 0
% 3. 6classes of common faults causing GUI failures have been identified R % Activity lifecycle CEL oW FL L EL VisFL o
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* Extension of the ALARIc tool by implementing a set of oracles able to detect other
issues tied to the Activity lifecycle, such as memory leaks and threading issues

* Extension of the proposed approaches to test the lifecycle of other Android app

components, such as Services, Fragments and Content Providers
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