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Code change size = 1.594 LOC
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To study confusion in code reviews, its 

manifestations, causes, and impacts
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Why confusion?!
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What is confusion?!

any situation in which people are 

uncertain about what to do or are 

unable to understand 
something clearly
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why do you need any pixels here? as I 

understand, nullptr could be OK here, as this is an 
output, not input texture 

Patch Set 2: Code-Review+2

Though I don't really understand why 

ValueObject moved to runtime... 

Patch Set 1: 

What's the context? Is this  

fixing/improving existing code? Could you use the 
assembler tests for it? 

https://android-review.googlesource.com/110347

https://android-review.googlesource.com/140403

https://android-review.googlesource.com/291770 32



Provide the code 
documentation

Guidelines with best 
practices on coding and 

submitting for review

Provide other parts of the 
code

Reviewers

Authors

Reviewers

why do you need any pixels here? as I 

understand, nullptr could be OK here, as this is an 
output, not input texture 

Patch Set 2: Code-Review+2

Though I don't really understand why 

ValueObject moved to runtime... 

Patch Set 1: 

What's the context? Is this  

fixing/improving existing code? Could you use the 
assembler tests for it? 



How to identify confusion?
34



Confusion Detection 
in 

Code Reviews

1st Study 35



Michelle E. Jordan et al., "Expressing uncertainty in computer-mediated discourse: Language as a marker of intellectual 
work," Discourse Processes, vol. 49, no. 8, pp. 660–692, 2012.
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660,845 GC
232,471 IC

Data Set

comments

140,006 
code reviews

GC – General Comment
IC – Inline Comment
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91,658 GC
116,292 IC

Filtering

comments

660,845 GC
232,471 IC

comments

140,006 
code reviews

Jordan’s scheme
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Data Set



Jordan’s scheme

88,970 GC
101,460 IC

hedges

260 GC
555 IC

hypotheticals

10,423 GC
15,086 IC

probables

10,965 GC
33,711 IC

questions

8,797GC
13,754 IC

I-Statements

1,060 GC
1,575 IC

nonverbals

1,493 GC
1,889 IC

meta

91,658 GC
116,292 IC

comments

Filtering
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Initial Data

Patch Set 1: Could anyone submit 

this? 

Maybe write a comment with the 

XML format here

Patch Set 5: Svet: Could you please 

review? 

no confusion!

no confusion!

no confusion!

91,658 GC
116,292 IC

Filtering

comments

Jordan’s scheme

660,845 GC
232,471 IC

Data Set

comments

140,006 
code reviews
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1,200 GC
1,200 IC

Annotation of Confusion

comments
Manual

Annotation 

• 4 raters

Initial Data

91,658 GC
116,292 IC

Filtering

comments

660,845 GC
232,471 IC

Data Set

comments

140,006 
code reviews

Jordan’s scheme

42



1,189 GC
1,190 IC

Gold Standard

comments

Code reviews: 1,136

Confusion comments:
• 273 GC (23%)
• 270 IC (23%)

1,200 GC
1,200 IC

Annotation of Confusion

comments
Manual

Annotation 

• 4 raters

Initial Data

91,658 GC
116,292 IC

Filtering

comments

660,845 GC
232,471 IC

Data Set

comments

140,006 
code reviews

Jordan’s scheme
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Manual Annotation - GC

400 GC

hedges

400 GC

questions

400 GC

other

kappa: 0.59 kappa: 0.48 kappa: 0.32

Confusion: 72
No Confusion: 324

Discarded: 4

Confusion: 84
No Confusion: 314

Discarded: 2

Confusion: 117
No Confusion: 278

Discarded: 0

Confusion 273 23%

No Confusion 916 77%

Total 1,189 100%

Gold Standard Set
(1,136 code reviews)

44



400 IC

hedges

400 IC

questions

400 IC

other

kappa: 0.49 kappa: 0.43 kappa: 0.41

Confusion: 84
No Confusion: 312

Discarded: 4

Confusion: 67
No Confusion: 330

Discarded: 3

Gold Standard Set

Confusion: 119
No Confusion: 278

Discarded: 2

Confusion 270 23%

No Confusion 920 77%

Total 1,190 100% 45

Manual Annotation - IC
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Precision

Recall

Precision and Recall

Multinomial 
Naive Bayes

P R F

GC .209 .944 .342

IC .234 .988 .378

OneR

P R F

GC .875 .194 .318

IC .615 .095 .165

P R F

JRip GC .696 .542 .609

Logistic IC .434 .583 .497
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• Automatic detection of confusion:
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• Automatic detection of confusion:
• Feasible task
• Gold standard set

• Confusion detection framework

• Harder to identify confusion:
• Inline comments
• Questions

• “no-confusion” comments:
• Suggestions
• Politeness

1st Study – Main Takeaways



Confusion 
in 

Context
Reasons
Impacts

Coping strategies

532nd Study



Methodology
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“what developer say” “what developer do”



Survey

• How often do you feel confused...?

• What usually makes you confused...?

• What is the impact of confusion…?

• What do you usually do to overcome
confusion…?
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Fist Survey

• Emails sent: 4,645

– Deliverable: 3,765

– Undeliverable: 880

• Responses: ???
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Fist Survey

• Emails sent: 4,645

– Deliverable: 3,765

– Undeliverable: 880

• Responses:
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17 (0.45%)



Card Sorting - open
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Second Survey

• Open survey:

– Twitter

– Facebook

• Responses: 24
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Card Sorting – closed
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Problem: saturation!!!
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1st Survey Results 2nd Survey Results

3 new topics emerged in the 2nd card sorting



Third Survey

• Open survey:

– Twitter

– Facebook

• Responses: 13
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Card Sorting - closed
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Problem: saturation!!!

64

1st + 2nd Survey
Results

3rd Survey Results

No new topics!!!



Code Review Comments
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72 GC

hedges

84 GC

other

84 GC

hedges

67 GC

other

General 
Comments

Inline 
Comments



Frequency of Confusion
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41%



Results
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Reasons for Confusion

68

Unfamiliar code 
vicinity

“No background for the part 
where I reviewed”

“Usually huge patches are 
confusing. ”

“Other reviewers add comments 
that seem to be based on 

confusion.”

Big code change 
size

Unclear review 
comments



Impacts of Confusion

69

Spend more time “Such cases takes more time.”

“It pissed me off”

“Sometimes I can encounter a 
better solution than my 

thought.”

Anger

Find better solution



Coping Strategies

70

Ask for information
“sometimes I need simply to ask 

about the meaning.”

“Trying to be « a nice person. » 
Gently criticising the code.”

“assume the best, 
(of the change)”

Gently criticising

Blindly approval



2nd Study – Main Takeaways

• Confusion is present!

– Survey: “developers said!”

– Code review comments: “developers did!”
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2nd Study – Main Takeaways

• Confusion is present!

– Survey: “developers said!”

– Code review comments: “developers did!”

• Code Review Conduct Guideline

– What not to do!

– How to deal with confusion!

• Automatic code review tools support
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Communicative Intention 
of Questions
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The first study of the communicative intentions of the 
developers participating in code reviews.
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What do you mean when 
you ask a question?



How frequent are questions in code 
reviews?
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General comments Inline comments

With at lest one
Question

10,965 (1,65%) 33,711 (14,50%)

Without any 
Questions

649,880 (98%) 198,760 (85%)

Total 660,845 232,471



Exploratory Case Study
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Soliciting an action

79

“Maybe introduce an
additional line between

‘abc’ and ‘def’?”
Suggestion

“Can you make these
different?”Request for action



Information seeking
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Confirmation “Shouldn’t this just be a failure?”

“When can this be null?”

“Why is this included?”

“What’s happening here?”

“Which name do you suggest?”

Information

Rationale

Clarification

Opinion



Attitudes and Emotions
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Criticism
“Do you really want to return 

the address of a 
local variable here?”

“wtf? you really want reflection 
here?”

“Is this true? That seems mildly 
surprising”

Anger

Surprise



Hypothetical scenarios

82

“What about if an already Jack 
server is running?”

“Isn’t the case that you illustrated 
(0.9ms being decremented as 0) 

applicable in both solutions? Yes”

Rhetorical questions
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40%

49%

8%

3%

1%



3rd Study – Main Takeaways

• Questions are more present in the IC than GC
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3rd Study – Main Takeaways

• Questions are more present in the IC than GC

• Questions:

– Not only information seeking

– Suggestions

– Attitude and emotions
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