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Arkonocs commented on Jul 5, 2017

FC upon selecting weekly backup fr==

Bug Reports

Steps to reproduce:

Settings -> Backup -> Backup freq|

100% for me, no other frequency s
Once after such crash, the app wol

reproduce this.
Pretty sure the same thing happen

Version: [

Phone. N‘
Android |
Linage0!

Kernel.3,

afwang commented o

| found this crash on vj

redreader_crash_log_f
Reproduction steps:

1. Launch redreader

subscribed subreq___

I
n
!

‘ \ | have:

Onko commented on Mar 24, 2017

<Text paragraph>

<Logcat information>

Steps to reproduce the behav

1. Start a new post
2. Type something
3. Tap on the Publish button
4. The app crashes

<Text paragraph>

3. Swipe down while the subscribed st

[

| think it might nelp to reproduce if you'r ,

speed is throttled.

|
)i

N %4 NuantimRadner addoad the l1ine §

Twidere crashes |

Trolldemorted commented on May 19, 2

[
|
I

|

|

open and closed issues for |
ﬁs://github.com/WhisperSys1‘

i

) I

|
Fiption ,
|

\“' |

'i
ntime(30%20): Shutting cow|
Intime(30520): FATAL EXCEPT!|

ar 28, 20 |

i

§ntime(30920): Process: crg ‘ u%

Intime(30520): java.ling.Il. |

|
i ntime(30920): at or]

| Tweet opens with selected account |

Actual behavior

Steps to reproduce |

Longpress retweet icon underneath t'



1“ Arkonocs commented on Jul 5, 201/

FC upon selecting weekly backup fr==
|

Goal

Trolldemorted commented on May 19, 2

open and closed is s for g

Automatically translate descriptions on
how to reproduce bugs into test cases

| thing it might nelp to reproduce if you'r
speed is throttled.

Z NuuantimBRBadner addend the 1ine

3. Swipe down while the subscribed st |

Steps to reproduce

Longpress retweet icon underneath t



Motivating Example

Bug WORDPRESS
Report
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; Onko commented on Mar 24, 2017 f
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<Text paragraph>

<Logcat information>

Steps to reproduce the behavior

1. Start a new post
2. Type something
3. Tap on the Publish button
4. The app crashes

<Text paragraph>




Motivating Example

Bug WORDPRESS
Report

Onko commented on Mar 24, 2017

| | Developer

<Text paragraph>

<Logcat information>
Steps to reproduce the behavior

3. Tap on the Publish button
4. The app crashes
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<Text paragraph>
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Report

‘ Onko commented on Mar 24, 2017

<Text paragraph>

<Logcat information>

Steps to reproduce the behavior

1. Startanewpost

i~

4. The app crashes

<Text paragraph>

Developer
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-

| GrhoVIKE|

= e

Content (tapte 2-d text ard meddin)

POST SETTINGS




Motivating Example

Bug
Report
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<Logcat information>

Steps to reproduce the behavior

1. Start a new post

Developer
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Motivating Example

Bug
Report

Onko commented on Mar 24, 2017

<Text paragraph>

<Logcat information>

Steps to reproduce the behavior

1. Start a new post

2. Type something

WORDPRESS
App

Unfortur ately, \WordFress has
stopped.

oK




Motivating Example

WORDPRESS Test
Case

—— e

| public void test () ({

(

“ ‘ . T S - a o

Ai //start a new post
I onView (

withId (R.1d.fab button))

//type something

onView (

withId(R.1id.post title))
u .perform(typeText(“GrchK9I”))ﬁ
|

//tap on the publish button
onView (

withId(R.i1d.menu save post))
.perform(click());




Motivating Example

WORDPRESS

«

| GrboVKe|
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Content (taptn 24 text ard meddin) a

POST SETTINGS

Developer

¢/

Test
Case

(

i
[
N

I il

| public void test () ({

— e

//start a new post
onView (

withId(R.1id.fab button))
- .perform(click());

//type something

onView (

withId(R.1id.post title))
(typeText (V"GrbcVK

//tap on the publish button

onView (
withId(R.i1d.menu save post))
.perform(click());




Motivating Example

WORDPRESS
App

<«  Naturallangu

GrboVKE|

Content (tapte 2d text ard medin)

POST SETTINGS

Developer

¢/

|
|
|

I

Test
Case

e e

public void test () {

//start a new post
onView (

withId(R.1id.fab button))
.perform(click());

//type something
onView (

withId(R.1id.post title))
(typeText (

//tap on the publish button

- onView (
withId(R.i1d.menu save post))
.perform(click

()




Motivating Example

Bug
Report

Onko commented on Mar 24, 2017 (

<Text paragraph>

<Logcat information>

Steps to reproduce the behavior | =

1. Start a new post
2. Type something
3. Tap on the Publish button
4. The app crashes

<Text paragraph>

Yakusu

i

|
ﬁ
|

Test
Case

public void test () ({

— e

//start a new post
onView (

withId(R.1id.fab button))
.perform(click());

//type something
onView (

withId(R.1id.post title))
.perform (typeText (“"GrbcVK9I”) )}

//tap on the publish button

onView (
withId(R.i1d.menu save post))
.perform(click());
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Ontology Extraction

Relevant App Ontology

Ul Element
Properties

label

d

icon ’ | identifier

<  Naturallangu <® PUBLISH ;§ (| Publish
!

» menu save post

Lorin

GrbcVKO

Content (tap to add text and media)




Bug Report Analysis

Bug Report Abstract Steps
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Bug Report Analysis

Bug Report Abstract Steps Abstract Step

;.q s %\ (l action ,i target ,i properties

Dependency Tree (Case #1)

"UAExampIe l Tap [on the Publlsh button

l

(| Tap |, Publish |,[[1]>




Bug Report Analysis

Bug Report Abstract Steps Abstract Step

;.q s %\ (l action ,i target ,i properties |)

Dependency Tree (Case #2)

de
/7 o _\ Ontology
/—amod—\
| g Start a new post.

| word2vec |
-

Clause Property
Vector EUE ™ Vector

Cosine -

Similarity
v

(| 2 pi<Starta new post ,i"[] )
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Ul Actions Search

Abstract Step
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Find Ul Element

word2vec
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Ul Actions Search

Abstract Step

( Tap |,  Publish |, 0 )

Find Ul Element

word2vec

i' Publish | » | .| —

Ul Elements

Publish

Ul element #2

l Ul element #N




Ul Actions Search

Abstract Step
( Tap |,  Publish |, 0 )
Find Ul Element Current Execution
word2vec
I pupisn | - [ 7, Ul Elements (| Tap »{  Publish |,
‘ + " Publish

e e e

| element #2

< Naturallangu ®  PUBLISH

GrbcVK9I

Content (tap to add text and media)

| Ul element #N

POST SETTINGS
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Find Ul Element

word2vec

| Publish

-
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*

< Naturallangu
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Ul Actions Search

(

Tap ,

Abstract Step

Publish

0 D
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<® PUBLISH

Content (tap to add text and media)

POST SETTINGS

Ul Elements

Publish
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| Ul element #N

Random Ul Action Generation



Ul Actions Search

Ul Actions Test Case

| public void test () {

* |

“Start a new post” | //start a new post
onView (
( Tap »| New Post , ] ) — withId(R.id.fab_button)) |
.perform(click()); *
“Type something” //EyE Semsthing
| i ;  onView (
(i Type ,i post_title y [‘GrbcVKOI"] | ) — withId(R.id.post title))

.perform (typeText (“"GrbcVKII”) )}

“Tap on the publish button” /U ISETD ML SRS el eSS e eThiSeh
| ) . . onView (
f Ta i Publish i —_— withId(R.id.menu save post))
(| P ' ’ | ! ) .perform(click());

}




Empirical Evaluation

Research Questions:



Empirical Evaluation

Research Questions:

RQ1: Can YAKUSU translate bug reports written in natural language into executable
test cases?

|
|
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Empirical Evaluation

Research Questions:

RQ2: What is the cost of running YAKUSU?




Benchmarks and Setup

GitHub Bug Report

\
— *‘* X 100




Benchmarks and Setup

GitHub Bug Report
Al
— *‘* x 100
Coulid not Could not
Build Reproduce Manually

N\ N\
*‘* X9 *‘* X 29



Benchmarks and Setup

GitHub Bug Report

Could not Could not Available
Build Reproduce Manually Reports




Benchmarks and Setup

GitHub Bug Report
\
— *‘* x 100
Could not Could not Available Successfully
Build Reproduce Manually Reports Generated Tests

\ \ \ \
*‘* X 9 *‘* X 29 *‘* X 62 *‘* X 37
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Actions | | Steps | Search Tests

ID Name | Ae Ai AS ASg E Sg Sp | H R TCS TCa
- 01 | TACHIYOMI 4 1 - 4 - 10 1 1 - 5 -
- 03 | TWIDERE -2 - 2 - 12 1 - - 2 -
| 05 | SIGNAL 1 - 1 - 2 1 - - L -
08 | REDREADER 2 - 2 2 5 1 - - 4 2
14 | SILENCE 1 - 1 - 2 1 - - 1 -
23 | K-9 MAIL 3 - 3 - 8 1 - - 3 -
25 | NEXTCLOUD 1 2 1 - 1 1 1 1 3 -
27 | BUTTERKNIFE 1 - 1 - 3 1 - - 1 -
' 35 | ODK COLLECT 2 - 1 4 11 3 - - 2 -
' 39 | Pix-ART MESSENGER 3 - 3 - 2 1 - |- 3 -
40 | YALP STORE 5 - 4 1 11 1 - - 5 -
50 | OCREADER 3 - 3 - 8 2 - - 3 -
51 | WORDPRESS 3 - 2 1 2 1 - - 3 -
52 | SIGNAL 2 1 2 - 3 1 - 4 6 3
57 | OPEN EVENT 1 1 1 1 3 2 1 - 2 -
| 68 | TAGMO 1 1 1 1 10 1 - 3 4 2
69 | ANKIDROID 5 - 5 - 8 1 - - 5 -
73 | K-9 MAIL 2 - 2 - 6 3 - - 2 -
74 | CLUTTR 2 - 2 - 6 1 - - 2 -
78 | NEXTCLOUD 2 1 2 - 1 1 1 - 3 -
84 | K-9 MAIL 1 - - 1 2 1 - - 1 -
95 | MIFosX 2 3 2 - 3 1 1 2 5 -
96 | SCREENRECORDER 3 2 3 - 1 1 2 - 5 -
97 | NEXTCLOUD 1 1 - 2 4 2 1 - 2 -
99 | FLASHCARDS 3 - 2 1 6 2 - 3 4 1




_RQ1

| Actions | | Steps | | Search  Tests
; ' ' ‘ 1 | '
ID Name ~; Ae Ai ’ AS | ASg E Sg Sp | H R | TCs TCa
- 01 | TACHIYOMI 4 1 - 4 10 1 1 - 5 -
' 03 | TWIDERE 2 - L2 - 12 1 - - 2 -
| 05 | SIGNAL 1 - 1 - | 2 1 - - I 1 -
08 | REDREADER | 2 - 2 2 ) 1 - - 4 2
14 | SILENCE 1 - 1 - 2 1 - - 1 -
23 | K-9 MAIL G - 3 - 8 1 - - 3 -
25 | NEXTCLOUD 1 2 1 - 1 1 1 1 3 -
27 | BUTTERKNIFE 1 - 1 - 3 1 - - 1 -
' 35 | ODK COLLECT 2 - ] 4 nf 3| -1 - 2 | -
39 | PIx-ART MESSENGER 3 - 3 - 2 1 - | - 3 -
40 | YALP STORE \} 5 | - | 4 | 1 1| 1 . . 5 | -
50 | OCREADER 3 - 3 - 8 2 - - 3 -
51 | WORDPRESS .3 - 1| 2 1 2 1 - - 3 -
52 | SIGNAL | 2 1 2 - 3 1 - 4 6 3
57 | OPEN EVENT -1 1 1 1 3 2 1 - 2 -
' 68 | TAGMO |1 1 | 1 1 10 1 - 3 4 2
69 | ANKIDROID 5 - B 5 - 8 1 - - 5 -
73 | K-9 MAIL I 2 - 2 - 6 3 - - 2 -
74 | CLUTTR 2 -1 2 - 6 1 - - 2 -
78 | NEXTCLOUD 2 1 L 2 - 1 1 1 - 3 -
84 | K-9 MALL - -] o | 1| - | - 1| -
95 | MiFosX 1213 || 2 . 3 1 1 2 5 -
96 | SCREENRECORDER 1 3 2 | 3 - 1 1 2 - 5 -
97 | NEXTCLOUD 1 1 - 2 4 2 1 - 2 -
99 | FLASHCARDS 7 3 - 2 1 6 2 - 3 4 1




Actions Search Tests

ID Name | Ae Ai AS | ASg | Sg Sp | H R | TCs TCa
01 | TACHIYOMI 4 |1 |- 4 - 10 1 1 - 5 | -
03 | TWIDERE -2 - |2 - 12 1 - - 2 -
05 | SIGNAL |1 - 1 - | 2 1 - - 1 -
08 | REDREADER 2 - 2 2 S 1 - -0 4 2
14 | SILENCE 1 - 1 - 2 1 - . 1 -
23 | K-9 MALL 3 - || 8 - 8 1 - - 3 -
25 | NEXTCLOUD 1 2 1 - 1 1 1 1 0 3 -
27 | BUTTERKNIFE 1 - 1 - 3 1 - I | 1 -
' 35 | ODK COLLECT 2 - P 4 11 3 - - 0 2 -
' 39 | PIX-ART MESSENGER 3 - || 3 - 2 1 - - 3 -
40 | YALP STORE 5 1 - || 4] 1| 1 : -0l 5] -
50 | OCREADER 3 - .3 - 8 2 - - 3 -
51 | WORDPRESS 3 - 1 2 1 2 1 - - 3 -
52 | SIGNAL > | 1| 2| - 3| 1| - | 4 6 | 3
' 57 | OPEN EVENT 1 1 | 1 1 3 2 1 - 2 -
- 68 | TAGMO 1 1 l{ 1 1 10 1 - 3 | 4 2
69 | ANKIDROID S - | S - 8 1 - o | S -
73 | K-9 MALL 2 | - 2 | - 6 | 3 | - Sl 2] -
74 | CLUTTR 2 - 2 - 6 1 - - 2 -
78 | NEXTCLOUD 2 1 | 2 - 1 1 1 - ; | 3 -
84 | K-9 MAIL 1 - - 1 2 1 - - 1 -
95 | MIFOSX 2 3 |1 2 - 3 1 1 2 | 5 -
96 | SCREENRECORDER 3 2 | 3 - 1 1 2 - ' 5 -
97 | NEXTCLOUD 1 1 - 2 4 2 1 - 2 -
99 | FLASHCARDS 3 - 2 1 6 2 - 3 | 4 1

(oI
Q
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Actions | | Steps | Search '”; Tests
ID Name CAe | A AS | AS, E Sg| So | H |
- 01 | TACHIYOMI 4 1 - 4 10 1 1 5 |
' 03 | TWIDERE 2 - L2 - 12 1 - 2
| 05 | SIGNAL 1 - 1 - | 2 1 - 1
08 | REDREADER 2 - 2 2 5 1 - 4
14 | SILENCE 1 - 1 - 2 1 - 1
23 | K-9 MAIL 3 - 3 - 8 1 - 3
25 | NEXTCLOUD 1 2 1 - 1 1 1 3
27 | BUTTERKNIFE 1 - 1 - 3 1 - 1
' 35 | ODK COLLECT 2 - 1 4 11 3 - 2
' 39 | Pix-ART MESSENGER 3 - 3 - 2 1 - 3
40 | YALP STORE 5 - 4 1 11 1 - 5
50 | OCREADER 3 - 3 - 8 2 - 3
51 | WORDPRESS 3 - 2 1 2 1 - 3
52 | SIGNAL 2 1 2 - 3 1 - 6
57 | OPEN EVENT 1 1 1 1 3 2 1 2
| 68 | TAGMO 1 1 1 1 10 1 - 4
69 | ANKIDROID 5 - 5 - 8 1 - 5
73 | K-9 MAIL 2 - 2 - 6 3 - 2
74 | CLUTTR 2 - 2 - 6 1 - 2
78 | NEXTCLOUD 2 1 2 - 1 1 1 3
84 | K-9 MAIL 1 - - 1 2 1 - 1
95 | MIFosX 2 3 2 - 3 1 1 5
96 | SCREENRECORDER 3 2 3 - 1 1 2 5
97 | NEXTCLOUD 1 1 - 2 4 2 1 2
99 | FLASHCARDS 3 - 2 1 6 2 - 4

|



Actions Steps | Tests
| ID Name Ao | Ai| | AS|ASy| | So| So | H TCs| TCa
01 | TacHivowm s | 1] 4| 10 1|1 |
- 03 | TWIDERE 2 - |

84
95
96
97
99

78 | NEXTCLOUD

K-9 MAIL

MIFOSX
SCREENRECORDER
NEXTCLOUD
FLASHCARDS

OO—LOOI\)—LI\)‘

1 == N W =




RQ1

 Actions | | Steps | Search . Tests

D Name Ae | A AS|ASs| | Ss| S| H| R TGl TC.

01 | TacHivom 4 | 1 | -1 - 0 T -
|

- 03 | TWIDERE 2

78 | NEXTCLOUD

84 | K-9 MAIL

95 | MIFOSX

96 | SCREENRECORDER
97 | NEXTCLOUD

99 | FLASHCARDS

NN W

OO—LOOI\)_L[\)‘
| J—




RQ1

 Actions | | Steps | Search  Tests
| ID Name Ao | Ai| |AS|ASy| | So| So | H| R | | TCs| TC,

- 01 TACHIYOM 4 1 - 4 10 | 11| -
- 03 | TWIDERE 2 - Mz - 12 1| - - |

9 bug reports had at least one implicit action

7 bug reports had at least one step without explicit action

78 | NExTCLOUD 2 1 2 - 1 1 1 - 3 | -
84 | K-9 MAIL 1 - - 1 2 1 - - 1 -
95 | MIFosX 2 3 2 - 3 1 1 2 5 -
96 | SCREENRECORDER 3 2 3 - 1 1 2 - 5 -
97 | NEXTCLOUD 1 1 - 2 4 2 1 - 2 -
99 | FLASHCARDS 3 2 1 6 2 - 3 4 1




RQ1

Search

' Actions Steps | Tests
| ID Name Ao | Ai| |AS|ASy| | So| So | H| R | | TCs| TC,
01 | TacHivom a1l -1 a]l w0t ]t -] s -
03 | TWIDERE 2 - 2 - 12 - i

9 bug reports had at least one implicit action

7 bug reports had at least one step without explicit action

19 bug reports reproduced exploring only one execution

84
95
96
97

78 | NEXTCLOUD

K-9 MAIL

MIFOSX
SCREENRECORDER
NEXTCLOUD

99

FLASHCARDS

OO—LOOI\)—LI\J‘

NN W

1 —

2 _
. 1
2 -
3 -
- 2
2 1

AN OO =2 W
|




RQ1

 Actions | | Steps | Search  Tests
| ID Name Ao | Ai| |AS|ASy| | So| So | H| R | | TCs| TC,

- 01 TACHIYOMI ‘ 44 1 - 4 10 | 1 “1< | -
. 03 ?TWIDERE 2 - B 2 - 12 1 N

9 bug reports had at least one implicit action

| 7 bug reports had at least one step without explicit action
19 bug reports reproduced exploring only one execution

6 bug reports reproduced exploring more than one execution |

78 | NExTCLOUD 2 1 2 - 1 1 1 - 3 | -
84 | K-9 MAIL 1 - - 1 2 1 - - 1 -
95 | MIFosX 2 3 2 - 3 1 1 2 5 -
96 | SCREENRECORDER 3 2 3 - 1 1 2 - 5 -
97 | NEXTCLOUD 1 1 - 2 4 2 1 - 2 -
99 | FLASHCARDS 3 2 1 6 2 - 3 4 1




RQ1

 Actions | | Steps | Search  Tests
| ID Name Ao | Ai| |AS|ASy| | So| So | H| R | | TCs| TC,

- 01 TACHIYOMI ‘ 44 1 - 4 10 | 1 “1< |-
_,03 ?TWIDERE _ 2 - M2 - 12 1 - - |

9 bug reports had at least one implicit action

| 7 bug reports had at least one step without explicit action
19 bug reports reproduced exploring only one execution
6 bug reports reproduced exploring more than one execution |

4 test cases with additional actions

78 | NExTCLOUD 2 1 2 - 1 1 1 - 3 | -
84 | K-9 MAIL 1 - - 1 2 1 - - 1 -
95 | MIFosX 2 3 2 - 3 1 1 2 5 -
96 | SCREENRECORDER 3 2 3 - 1 1 2 - 5 -
97 | NEXTCLOUD 1 1 - 2 4 2 1 - 2 -
99 | FLASHCARDS 3 2 1 6 2 - 3 4 1




| . Actions | | Steps ﬁ— Search  Tests
D Name Ao | A | |AS|AS,| | So| S| H| R | | TCs| TC
01 TACHIYOMI 4|1 . 4 | 10 11| -1 51| -
__LECE_JVTWIDERE 2 | - o2 - 12 1 R _ | -

RQ1

RQ1: Can YAKUSU translate bug reports written in natural
language into executable test cases?

We consider the results encouraging as YAKUSU is already
able to generate test cases for a good number of bug reports.

78 | NEXTCLOUD 2 1 2 - 1 1 1 3

84 | K-9 MAIL 1 - - 1 2 1 - - 1

95 | MIFosX 2 3 2 - 3 1 1 2 5

96 | SCREENRECORDER 3 2 3 - 1 1 2 - 5

97 | NEXTCLOUD 1 1 - 2 4 2 1 - 2 -
99 | FLASHCARDS 3 2 1 6 2 - 3 4 1

1
l
l

|
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Future Work

Extend ontology

Learn macro-step associated with the app

Interpret non-crashing failures from bug reports

Generate test cases from written/spoken test specifications

|dentify duplicate bug reports
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