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The App Economy



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

ANMUTOIUATKELS
1.3 Million+ apps (Google Play}

Thousands of open source apps
[GitHub, Google Code, etc)




Tremendous Success ..
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% ' Breaking changes |

| Instahility

- Backward compatibility I
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17releases In 4 years
[(2008-2012]

3,269
classes







17releases In 4 years
[(2008-2012]

96,924
changes in
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May APl instability and
fauit-proneness impact
the success of Androia
applications ?
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android / platform/packages/apps/Gallery2

gitclone httpsvlandrold.googlesouroe.oom/platfomVpackages/apps/GalleryZ

Branches £6167c8 Reconcile with jb—mr2-zeroday-release - do not merge by The Android Open Source Project - 6 weey
* master 84b75bf merge in jb—mr2-zeroday-release history after reset to jb-mr2-dey by The Android Automerger - 6 we
u ics-factoryrom-2-release release android-4.3_r2.1
¢ ics-mr0 8569545 (am ee1dcce0: am e8e2610f: Fix preview thumb and touch target out of sync by Doris Liu - 6 weeks .
* fcs-er—release eeldcce (am eBe2610f: Fix Preview thumb and toyuch target out of sync by Doris Liu - 6 wees ago
: :2:: :11-rel sase €8e2610 Fix preview thumb and toych target out of Sync by Doris Liy - 6 Weeks ago jb-mr2-dey
. ics-plus-aosp 57d45b6 Reconcile with jb-mr2-zeroday-release - do not merge by The Android Open Source Project - g weeks
* jb-dev e873a55 merge in jb—mr2-zeroday-release history after reset to jb-mr2-dey by The Android Automerger - g week
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Go ugle Git
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android Git repositories

——-—= The MARKet for Open Source

markos An Intelligent Virtual Open Source Marketplace




RITNCHAldAreavaldnic s
hitp://www.cs.wm.edu/semeru/
data/tse-android/

_&E&ERU_ Software Engineering Maintenance and Evolution Research Unit

at the College of William and Mary

1. Data

Home People Projects Publications Software Community Links Contact
| Quick Links On the ImPact of APl Change and Fault Proneness on the ]
§  1.Dat Ratings of Android Apps - TSE 2014 Online Appendix :
2. Additional tools This web page is a companion to our TSE submission entitied "On the Impact of APl Change and Fault ]
Proneness on the Ratings of Android Apps". {
3. Results !
¥ -Authors

£ Android apps

The list of considered apps is available here in html version or as a CSV file. We downloaded the apps from
Goone nlav hy 1cing a iava nroaram that ie availahle for cdownlozding at the additonal tonle cection


http://www.cs.wm.edu/semeru/data/fse-android-api/.categories
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Mann-Whitney: significant

difference when comparing two
groups [e.g., high vs medium)
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Avg bug-fixes in used APIS
) +111%
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APIs used hy successiul apps are
significantly less fault-prone than -5
APIs used by unsuccessful apps
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Mann-Whitney: significant
difference when comparing two
groups [e.g., high vs medium)

High Medium Low
Average App Rating
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APIs used by successiul apps are
less prone to changes than APIS
used by unsuccessful apps.
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482 out of 812 votes were 1 star, mostly due to presence of a hug

Rating: %

A Google User - July 3, 2012

Widget?

The widget looks awesome when it
'doesn’t foul up. 1 just don't understand

CNN App for Android Tablet

+*| Add to Wishlist

Rating: x %

A Google User - July 6, 2012

Needs some MAJOR bug fixes

| was excited to see that the app has
finally been updated. But some of its

—

‘sometimes remain invisibie

FIX BUG #6773607: Layered views animating from offscreen

‘Widgets hecame invisible.




android.speech.tts

15 Classes
Method changes

to public methods

fixes
A change eacﬁug &gys

More than users
complained about
problems related to
this feature




Facebook
Android SDK (3.5)

“Started once, seemed

“Every time I login to to login with Facebook,
Facebook the app 1is but after that, i1t went
forced to close” back to the main screen

and nothing happened”

Bug solved in version 3.9.1






they experience problems when using APIS and
how much they consider these problems to he
related to negative user ratings/comments



- Developers emails
mined from Google Play

-1221developers
contacted via email

- Online survey (qualtrics)




21Questions

45 - Problems




select, among the following, the most frequent
perceived causes of app hugs/crashes

11. Java programming errors in the app

12. Use of third party libraries affected by bugs [e.g. a
bug in a library used by the app causes crashes)

13. Changes in new releases of third party libraries
used hy the app cause crashes

14. Bugs present in the official Android APIs (e.g., a hug
in the Android APIs causes the apn to crash)

19. Ghanges in new releases of the official Android APIS
cause the app to crash



16. Did you ever experience probiems with mobhile
development APIS?

11. H YES to 16, were they official Android APIs or third
party APIs? Indicate release version and describe the
problem if possible
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Features not App difficult Better apps App contains
useful to use available bugs and crashes

Factors affecting negatively apps’ rating



100 1

207 Java Programming

Errors

80T

Fault-proneness of

44% and 71% consider change-
and fault- proneness of APIS as
threats to the proper working of
their apps




Android Honeycomb (3.0)

{““the removal of the menu button resulted in bad user }
{experiences with my apps and, consequently, in bad
juser ratings/comments” {

MoPub library

‘ “for few days 1 recelved bad user comments due to <
tcrashes in my app. However, the moPub team
rapidly fixed the problem” ]




Android Honeycomb (3.2}

“my app worked fine until Android 3.2 (API level 13). "
Z Then, the app started to crash on screen rotation. This was |
ldue to a change in the Android APISs requiring, besides the
management of the orientation value (as needed until API
Hlevel 12), also the management of the screenSize value
| when a screen rotation event arises. Unfortunately, given to {
commitments on other projects it took some days to fix the |
iproblem and this resulted in several low ratings for my ‘

R .!
i %29 {
L apps
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Overall method changes in used APIs

Medium
Average App Rating

Low

Classes
Method changes

to public methods
bug fixes

A change each days

More than users
complained about
problems related to
this feature
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changes in lllﬂ APls
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ﬂl‘ﬂﬂle recommendation systems aimed at
suggesting the developers which APIs to use
jven specific needs _
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