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Who is doing Code Review?
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Why Code Reviewing?!
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Why Code Reviewing?!

8

Knowledge Transfer
Team Awareness

Find Defects Code Improvement
Alternative Solutions



Code Review Process

9



Code Review Process

10

Author
Code change



Code Review Process

11

ReviewersAuthor
Code change



Code Review Process

12

ReviewersAuthor
Code change

Reviewers’ Comments



General Comment

13



Inline Comment
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Code Reviews Are Not Free!!!
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To study confusion in code reviews, 

its manifestations, causes, and 

impacts
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 Lack of knowledge

 Lack of tools
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Why 
confusion?!



What is confusion?!

a situation where a person is 

uncertain about or unable to 
understand something
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The impacts of confusion!
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The impacts of confusion!
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The impacts of confusion!
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Patch Set 1: 

What's the context? Is this  

fixing/improving existing code? Could you use the 
assembler tests for it? 
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I'm unsure as to whether the loop is 

necessary here for the same reason as above, or 
whether the array actually needs to be reset to 
handle disk changes.

Patch Set 2: Code-Review+2

Though I don't really understand why 

ValueObject moved to runtime... 



How to identify confusion?
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Confusion Detection 

in 
Code Reviews

1st Study
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EBERT, F.; CASTOR, F.; NOVIELLI, N.; SEREBRENIK, A. Confusion detection in code reviews. In: 
2017 IEEE International Conference on Software Maintenance and Evolution (ICSME). Shanghai, 

China: IEEE Computer Society, 2017. p. 549–553.



Research Questions

• RQ1: Can human raters agree on the presence 
of confusion in code review comments?

• RQ2: Is it possible to design a tool to recognize 
confusion in developers’ comments?
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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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Gerrit Code Review
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• GC – general comment
• IC – inline comment
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RQ1
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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:
• Feasible task
• Gold standard set

Conclusions
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• Automatic detection of confusion:
• Feasible task
• Gold standard set

• Harder to identify confusion:
• Inline comments

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

Conclusions



Confusion 

in 
Context

Reasons, impacts, and coping strategies
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2nd Study
EBERT, F.; CASTOR, F.; NOVIELLI, N.; SEREBRENIK, A. Confusion in code reviews: Reasons, impacts and 

coping strategies. In: The 26th IEEE International Conference on Software Analysis, Evolution, and 
Reengineering (SANER’2019). Hangzhou, China: IEEE Computer Society, 2019.



Methodology
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“what developers say” “what developers 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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Code Review Comments

49



Card sorting! Card sorting! Card sorting!
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What Developers Say?

• 1st survey: 
– Android developers
– 17 responses
– Response rate: 0.45%

• 2nd survey:
– Facebook & Twitter
– 24 responses

• 3rd survey:
– Facebook & Twitter
– 13 responses

51



What Developers Say?

• 1st survey: 
– Android developers
– 17 responses
– Response rate: 0.45%

• 2nd survey:
– Facebook & Twitter
– 24 responses

• 3rd survey:
– Facebook & Twitter
– 13 responses

52



What Developers Say?

• 1st survey: 
– Android developers
– 17 responses
– Response rate: 0.45%

• 2nd survey:
– Facebook & Twitter
– 24 responses

• 3rd survey:
– Facebook & Twitter
– 13 responses

53



What Developers Do?

• 156 General Comments

• 151 Inline Comments

54



55



56



Frequency of Confusion
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41%
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Conclusions

• Confusion is present!

– “Developers said!” (survey)

– “Developers did!” (code review comments)
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Conclusions

• Topics not studies yet!
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• Confusion is present!

– “Developers said!” (survey)

– “Developers did!” (code review comments)

• Confusion in context:

– 30 reasons

– 14 impacts

– 13 coping strategies



Communicative 
Intentions of Questions
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3rd Study
EBERT, F.; CASTOR, F.; NOVIELLI, N.; SEREBRENIK, A. Communicative intention in code review 

questions. In: The 34th IEEE International Conference on Software Maintenance and Evolution 
(ICSME). Madrid, Spain: IEEE Computer Society, 2018. p. 519–523. ISSN 2576-3148.



68



69

What do you mean when 

you ask a question?



Communicative Intentions of 
Questions

• RQ1: How frequent are questions in code 
reviews?

• RQ2: What are the communicative intentions 
expressed in the developers’ questions in code 
reviews?
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Dataset
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Exploratory Case Study

72

• First step:

– 25 comments -> 49 questions

– 11 categories

• Second step:

– 400 comments -> 499 questions

– 12 categories
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– 25 comments -> 49 questions

– 11 categories
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– 12 categories



How frequent are questions in code 
reviews?
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Number of questions

General comments 12,686 (25%)

Inline comments 37,712 (75%)

Total 50,398



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

Number of questions

General comments 12,686 (25%)

Inline comments 37,712 (75%)

Total 50,398



Soliciting an action
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“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?”

"Can you clarify what you mean?"

“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
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“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



Suggestions

Requests

Attitudes and
Emotions

Hypothetical
Scenarios

Rhetorical
Questions

163

13

6

Action

Confirmation

Informartion

Rationale

Clarification

Opinion

Criticism

Anger

Surprise

32

92

58

45

24

21

25

6

7

Goal:
Soliciting the interlocutors’ action 

(40%)

Goal:
Information seeking (49%)

Goal:
Expressing the speakers’ attitudes 

or emotions (8%)

Goal:
Expressing hypothetical scenarions 

(2%)

Goal:
Expressing rhetorical questions 

(1%)



Conclusions

• Questions are more present in the IC than GC
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Conclusions

• Questions are more present in the IC than GC

• Questions:

– Not only information seeking

– Suggestions

– Attitude and emotions
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Understanding Confusion in Code Reviews

83

Felipe Ebert – f.ebert@tue.nl


