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Keynote quit unexpectedly.
Click Reopen to open the application again. Click Report
° to see more detalled information and send a report to
Apple.
? Ignore Report... Reopen
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OO0 Problem Report for Firefox

Problem and system information:
Date/Time: 2007-05-16 16:09:01.424 -0400 A
0S Version: 10.4.9 (Build &P135) O

G E N E R Raport Version: 4

Command: firefox-bin

Path: Zhpplications/Firefox.app/Contents/Mac0S/f irefox<bin
F RO P Parent: WindowServer [59]

Version: 1.5 (1.5)

RE PID: 947
Thread: 8

Exception: EXC_BAD_ACCESS (En@0a1)

Codes: KEQN_PROTECTION_FAILURE (0x0002) ot ex&1S5arze
—— Threcd @ Crashed: b
A likGeetan B dulih | OvOAMAdRe  ufnrinkf . 44

Please describe what you were doing when the problem happened:

puting

Your report will help Apple improve this software. Your personal information is not sent
with this report. You will not be contacted in response to this report. For Apple product
support, visit www.apple.com/support or contact your Apple dealer.

@ ( Send to Apple... )

oletini
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TYPICAL

Problem and system information

Date/Tine:  2007-05-16 16:09:01.424 0400
05 Version:  10.4.9 (Build EP135)

Repart, Version: 4

Comnord: firefs
Path:  /kpplica:
Parent: WindouServer (59)

Version: 1.5 (1.5)

Please descr
s

Dt

/Fixefox.app/Contents/Moc0S/f ivefox-bin

PID: %47

Thread: ©

Exception: BXC_BADACCESS (0001

Codes: PROTECTION_FAILLRE (8x0002) ot @@186a120
Thread © Cro:

were doing when the problem happened
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DEBUGGING PROCESS

P address of the o

e FALIWM DN | Baradie

Very hard to

(1) reproduce
(2) debug
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TYPICAL DEBUGGING PROCESS

Recent survey of
ol | Apache, Eclipse, and Mozilla developers:

. Information on how to reproduce field failures is the most
-~ valuable, and difficult to obtain, piece of information for !

investigating such failures.
[Zimmermann | O]

' ( - “’7? _
Y st ma wrar mare rhcrmaton & masstie .

OVERARCHING GOAL: help developers

(1) investigate field failures,
(2) understand their causes, and
(3) eliminate such causes.




OUR WORK 5O FAR

Recording and replaying executions
[icsm 2007, icse 2007]

== Input minimization
. - [woda 2006, icse 2007]

2 Input anonymization
[icse 201 1]

Mimicking field failures
[icse 2012, ase 2013, icst 2014]

Locating and explaining field failures
[issta 2012, issta 2013, ASE 2014, TOSEM 2015,TR]




MIMICKING FIEL

User run (R)

Relevant events Mimickec

D FAILL

(breadcrumbs)

RE

run (R’)




MIMICKING F

User run (R)

=&

Relevant events Mimicked
(breadcrumbs)
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. A Google User

ot

Twitter crashes when |:

1) Open the app

2) Select a tweet with an image
3) Retweet the selected tweet

D FAILL
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run (R’)




MIMICKING FIELD FAILURES

User run (R) Relevant events  Mimicked run (R%)
(breadcrumbs)

\ O
. A Google User
e *
IT I EEEL CRASHES!!! The app still
crashes every single time | retweet a

tweet that contains an image.
This is' ggeP ' annoying. Fix it already!
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A Google User

. e *
Reviews |
o IT _ein@&ICRASHES!! The app still |
 Avails o C I f crashes every single time | retweet a |
Ll App Store assiier ot ol s 1 .
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A Google User
. *
Reviews - ‘

IT __ & CRASHES! The app still |
crashes every single time | retweet a |

L3 '
C Ia-s S Ifl e r tweet that contains an image.
Thisis #-*"* nnoying. Fix it already!
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App Store
Reviews

Bug Reports

Bug Report, Feature Request, or Simply Praise?
On Automatically Classifying App Reviews

Walid Maalcj Hadeer Nabil

University of Hamburg University of Hamburg
Hamburg, Germany Hamburg, Germany
maalej @informatik uni-hamburg.de nabil hadeer@ gmail.com
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A Google User 1|

. A Google User IVarcn 1, 2016 - |

BEEP
IT .,\ﬂsCRASHES The app still |

crashes every s gl tm | retweet a
* twee tth t t n image.
This y ng. Fix it already!
BEEP

-

Tt BEEP _ CRASHES!!! The app still
crashes every single time | retweet a
tweet that contains an image.

This is B\:_EE‘ annoying. Fix it already!

Bug Reports

Bug Report
Miner

W“w

Test Steps



* B
‘ A Google User March 1, 2016 ® o
e *
BEEP 1" i
IT I bEE CRASHES!!! The app Stl“ Bug Reports
crashes every single time | retweet a ‘

tweet that contains an image.
This is BEEP' annoying. Fix it already!

Bug Report
Miner
w “w

TOP

-
= > 3

@ o ¢ © HEECIRS, O ©
ORCORCO Gy (s Cres) (om) (5)
Q) QD 10 ] D o Q D W D D
) Comsiesy (o) (onter) (omen) () (Qme) (Csa) () () Comomed () (1)
D D 7w
D 1 D i

(o) (on) Comta (lnase)




A Google User 1|

*
. A Google User I/ A - o
o *
EEP 1" i
ITH BEEL_ . CRASHES!!! The app stlﬂ SR

crashes every single time | retweet a
tweet that contains an image. ‘

This is B/EEE‘ annoying. Fix it already! Bug Report
Miner
—camsERG

(D G Qo) (s
(D

f 4

) (1
(weet) () Coomtains ) (Cimage)




A Google User 1|
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A Google User

‘ A Google User - . o
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crashes every single time | retweet a 2) Select tweet with image
tweet that contains an image. 3) Retweet
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notifications
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notifications
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out @enlyinsf's rainy day actvity

guide

Ly A image

:
;

Think with Google
think  pid you know? 91% of smartphone
users turn to their phones for ideas In
the middle of a task

think D

£ O] ‘al

SIS RRRRREE M 11111 |

<action | > <parameter®> <trigger>
<action2> <parameter®> <trigger>

Domain :
Knowledge Actions

Dictionary



‘ notifications |

L Q@ B 2 Q

ZapposBaytoBreakers
aer= _ \With more rain to come today chec
satnemes YVith more rain to come today, check
out @onlyinsf's rainy day activity

quide

g s image

Think with Google

shinl - PR
think  pid you know? 91% of smartphone

fflxaes,aonnunnn_ am

users turn to their phones for ideas In

the middle of a task

think D

Y, = R

<open twitter> <> <start com.wittwer. app.twitter>

| <retweet> <current tweet> <click 0 >
Domain
Knowledge

LICLorndry



Test Steps

xS

Actions Test Cases
Dictionary



1) Open twitter

2) Select tweet with image
3) Retweet

= Crash L

|es! !!eps

App Test - v/
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1) Open twitter

2) Select tweet with image
3) Retweet

= Crash ‘

<open twitter> <> <start com...twitter>
<retweet> <current tweet> <click §_$ >

v
Generator X

Actions Test Cases
Dictionary



<open twitter> <> <start com...twitter>
<retweet> <current tweet> <click §_$ >

Actions
Dictionary
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Alfonso Fuggetta

Rimango sempre stupito
su AppStore di gente
app da 5-10€ perc¢
spendono 5€ per il pa

le review

per
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David Gregory
Coming up at 1
@brianstelter on

laetllljoin
@CNNReliable to
tial debates and the

1) Of
2) Sel
3) Re
= Cr

discuss presiden
GOP race

Prince of Persia
excited to read @davidgregory 's
looks re dll, interesting
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bhook,
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<open twitter> <> <start com...twitter>
<retweet> <current tweet> <click §_$ >

Actions
Dictionary

1) Of
2) Sel
3) Re
= Cr

2O o4 w1235

=

Prince of Persia

excited to read @davidgregory s book,
looks really interesting

AN UNLIKELY

SPIRITUAL JOURNEY

Y David Gregory
: Thanks Howard, | appreciate that
« A

Howard

@davidgregory Saw you on CNN
this week and worked backwards
to buying your book. Well done and

%

e




<open twitter> <> <start com...twitter>
<retweet> <current tweet> <click §_$ >
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excited to read @davidgregory s book,
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<open twitter> <> <start com...twitter>
<retweet> <current tweet> <click §_$ >

Actions
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2) Sel
3) Re
= Cr
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excited to read @davidgregory s book,
looks really interesting

AN UNLIKELY
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to buying your book. Well done and
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CURRENT AND FUTURE WORK
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CURRENT AND FUTURE WORK

e Review Classifier:reuse
* Bug Repert Miner: very preliminary version

* App Analyzer: previous work on feature identification and
cross-platform issues

* App lest Generator: previous work on Android testing



OPEN QUESTIONS/CHALLENGES

e |s it feasible! What are the metrics of success?

e What technologies are best suited for the tasks involved?! Can
we use them in a black-box fashion?

e Can we leverage multiple similar reviews/bug reports?

e Can we do this interactively (as the users enter their reviews)?



