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The App Economy

http://de.my-walls.net/android-os-robot/



2012: average monthly revenue of o v e r $ 4 , 8 0 0 ( i O s ) , $ 3 , 7 0 0 (BlackBerry), $3,300 (Android)

2013: 850,000 apps available  

(GooglePlay) with around 48 

billion downloads

Tremendous success ...



Revenue models 

Low cost of 
handsets

Tremendous 
success ...

Customer loyalty 



However...



Apps are built using 
APIs... and....



Apps are built using 
APIs... and....

THERE ARE SOME 

ISSUES RELATED 

TO APIS



Breaking changes

Instability

Bugs

Backward compatibility



Among  1513 bug 
reports:



562 
API usability 

issues

Among  1513 bug 
reports:



175
API

correctness

Among  1513 bug 
reports:



Is the Android 
API change/
fault prone ?

Image: http://www.gsmnation.com/blog/2013/01/13/android-vs-ios-features/

http://www.gsmnation.com/blog/2013/01/13/android-vs-ios-features/
http://www.gsmnation.com/blog/2013/01/13/android-vs-ios-features/


17 releases in  about 5 years ...



17 releases in  about 5 years ...
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classes



1.0
1.1
1.5
1.6
2.0

2.0.1
2.1
2.2
2.3

2.3.3
3.0
3.1
3.2
4.0

4.0.3
4.1
4.2 44

72
15

118
3
22

229
16

117
127

7
0

107
43

110
3

2,236

New classes



17 releases in  about 5 years ...



17 releases in  about 5 years ...

96524 
changes in 

methods
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May API instability and 
fault-proneness impact 
the success of Android 
applications ?



Free Apps 
analyzed

7097



Domain 
categories from
Google play

30



App’s success: Average users 
rating



App’s success:

API fault-
proneness:

Number of bugs 
fixed in the APIs

Average users 
rating



App’s success:

API change-
proneness:

Number of API 
changes at method 
level

API fault-
proneness:

Number of bugs 
fixed in the APIs

Average users 
rating



Bug-fixes 
in APIS



Changes
at method level

MARKOS code 
analyzer

- Generic changes
- Method signature
- Exceptions



android.app.ActionBar
                         .
                         .
                         .
android.gesture.Gesture

Considered version
Next version or last rating

time...

Bug-fixes, and changes in 
the used APIs

http://developer.android.com/reference/android/app/ActionBar.OnMenuVisibilityListener.html
http://developer.android.com/reference/android/app/ActionBar.OnMenuVisibilityListener.html
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Average
App rating

ra>43<ra<=42<ra<=32<=ra



http://www.cs.wm.edu/semeru/
data/fse-android-api/

All the data are available at...

http://www.cs.wm.edu/semeru/data/fse-android-api/.categories
http://www.cs.wm.edu/semeru/data/fse-android-api/.categories
http://www.cs.wm.edu/semeru/data/fse-android-api/.categories
http://www.cs.wm.edu/semeru/data/fse-android-api/.categories
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Does the fault-proneness 
of APIs affect the success 
of Android Apps?



ra>4 3<ra<=4 2<ra<=3 2<=ra
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Avg bug-fixes in used APIs
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Avg bug-fixes in used APIs

0

5

10

15

20

25

7

10

15

23

+249%

ra>4 3<ra<=4 2<ra<=3 2<=ra



50 most successful vs 
50 least successful apps



50 most successful vs 
50 least successful apps

+500%



APIs used by successful apps are 
significantly less fault-prone than 

APIs used by unsuccessful apps



Does the change-proneness 
of APIs affect the success of 
Android Apps?
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Avg changes in used APIs
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Avg changes in used APIs
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50 most successful vs 
50 least successful apps



50 most successful vs 
50 least successful apps

+333%
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APIs used by successful apps are 
less prone to changes than APIs 
used by unsuccessful apps. 

No difference when the changes 
are on the exceptions thrown by 
API methods.



Black 
magic?





482 out of 812 votes were 1 star, mostly due to bug presence



Rating: 
A Google User - July 3, 2012
Widget? 
The widget looks awesome when it 
doesn’t foul up. I just don’t understand 
the invisible widget thing. please fix

482 out of 812 votes were 1 star, mostly due to bug presence



Rating: 
A Google User - July 3, 2012
Widget? 
The widget looks awesome when it 
doesn’t foul up. I just don’t understand 
the invisible widget thing. please fix

482 out of 812 votes were 1 star, mostly due to bug presence

Rating:    
A Google User - July 6, 2012
Needs some MAJOR bug fixes
I was excited to see that the app has 
finally been updated. But some of its 
widgets became invisible.



Rating: 
A Google User - July 3, 2012
Widget? 
The widget looks awesome when it 
doesn’t foul up. I just don’t understand 
the invisible widget thing. please fix

482 out of 812 votes were 1 star, mostly due to bug presence

Rating:    
A Google User - July 6, 2012
Needs some MAJOR bug fixes
I was excited to see that the app has 
finally been updated. But some of its 
widgets became invisible.

FIX BUG #6773607: Layered views animating from offscreen 
sometimes remain invisible



android.speech.tts
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android.speech.tts
15 Classes

460 Method changes
289 to public methods

69 bug fixes
A change each 13 days



android.speech.tts

More than 200 users 
complained about 

problems related to 
this feature

15 Classes
460 Method changes

289 to public methods
69 bug fixes

A change each 13 days



Conclusion





API change and fault proneness represent a 

threat to the success of Android Apps



Long-term Goal



Long-term Goal

Create a recommendation system able to alert 

the developer when some of her choices could 
negatively impact the success of her App



Questions	 and/or
comments

Gabriele Bavota
Research Fellow

Univeristy of Sannio
gbavota@unisannio.it

Thank	 you!

Mario Linares-Vásquez
PhD Student
The College of William and Mary
mlinarev@cs.wm.edu
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