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Why Code Reviewing?!
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Code Review Process
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Code Quality Measurement:
WTFs/Minute

wWTF

{

Code Review I

Good Code Bad Code

http://commadot.com




Android

: CHANGES DOCUMENTATION BROWSE
Open Source Project

725029: Initial version of the navigation state APl schema.

Updated 11:44 Initial version of the navigation state API schema.

Owner Roberto Perez
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Assignee Test: TBD
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buildSrc/src/main/kotlin/androidx/build/PublishDocsRules kt

car/cluster/api/current.txt

/cluster/build.gradle

/cluster/src/androidTest/java/androidx/car/cluster/navigation/NavigationStateTest. java

/cluster/src/main/java/androidx er/navigation/Destination.java 1 comment (1 unresolved)

/cluster/src/main/java/androidx/car/cluster/navigation/Distance.java

ar/cluster/src/main/java/androidx/car/cluster/navigation/lManeuver java

/cluster/src/main/java/androidx/car/cluster/navigation/NavigationState.java

ar/cluster/src/main/java/androidx/car/cluster/navigation/Sample.java

/cluster/src/main/java/androidx/c er/navigation/Step.java 1 comment (1 unresolved)

/cluster/src/main/java/androidx/car/cluster/navigation/util/Common.java

/cluster/src/main/java/androidx/car/cluster/navigation/util/EnumWrapper.java

/cluster/src/main/java/androidx/car/c r/navigation/util/Time.java

fcore/build.gradle

ENSE

stubs/LIC

ar/stubs/META-INF/MANIFEST.IMF

ar/stubs/README.android
stubs/README.android

M versionedparcelable/annotation/src/main/java/androidx/versionedparcelable/compiler/VersionedParcelProc




rmat(numb

rmat.INTERNATIONAL) ; 1446 3 dNumbe 3 umberNo eNumbe .INTERNATIONAL)

rmat.NATIONAL) ; 1448 ttedN 0 e .NATIONAL);
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lles Base — Patchset 30 6caf7ff [[J NO PATCHSET DESCRIPTION

Commit message Patchset 30 (2 comments, 2 unresolved) Aug 16

buildSrc/src/main/ Patchset 29

car/cluster/api/curf
Patchset 28

/cluster/build.gr

/cluster/src/and  Patchset 27 (9 comments, 8 unre solved)

/cluster/src/mal  patchset 26

/cluster/sre/ma

/cluster/src/ma

{cluster/src/ma

/cluster/sre/ma

/cluster/sre/ma

{cluster/src/ma

) o Patchset &5
/cluster/src/ma

/cluster/src/mal Patchset 4 (3 comments)

| car/core/build.grac
- Patchset 3 (9 comments, 1 unresolved)

/stubs/android.

Patchset 2

Patchset 1

/stubs/META-INF/MANIFEST.IMF
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r/src/main/java/androidx/car/cluster/navigation/StepCue.java#32 Patchset 25

Mark Hansen

Could we give some more examples - maybe 3? I'm not sure | completely understand what |
should put in here, or as a user, what this might mean.

Roberto Perez

| would ask you to check this with Harry. I'm not sure what the examples would be and you guys
are the domain experts here ;-).

In my opinion, this object is useless as is. The proto on path finder has a lot more interesting
data for rendering:
https://cs.corp.google.com/piper///depot/google3/maps/pathfinder/client/step.proto?
rcl=198890032&I=127.

Please let's take advantage that you and Harry are in the same timezone to set this questions
within the same day.

Another class to drop until we have more details on what we want?




To study confusion in code reviews, its
manifestations, causes, and
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Why
confusion?!

I DON'T GET
YOUR CODE.
WHAT ARE
THESE LINES

I HAVE NO IDEA.
BUT IT POES NOT
WORK WITHOUT
THEM

THE ART OF PROGRAMMING - PART 2: KISS 26



Why confusion?!
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Why confusion?!




Why confusion?!
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What is confusion?!
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Code Quality Measurement:
WTFs/Minute

Good Code

Ritp://commadot.com







How to identify confusion?
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Confusion Detection
N
Code Reviews

15t Study



Not uncerfain Uncertain
|
4
o o [
— S~ \ | \ 1
g N r r
i Indirect Directly . :
v Ignoreor | expressions of Requesta expressing Discussing
: avoid ; uncertainty solution psychological uncertainty
........ 2 uncertainty
! | ! | ‘ +
1A 1B 1C 2 3A 3B 4
Hedges Probables H i Questions "I" statements Nonverbals Meta
Degree of truth Event (e.g. I can't Including tag & um Paralinguistic Other people's
(e.g. sortof, OCCUITENCE imagine, What indirect wonder. .. indicators (e.8. um:ertajmy' or
maybe) likelihood (2.8, if...) questions s hmmm, ...) past uncertainty
likely, am not sure
sometimes) am curious

Michelle E. Jordan et al.,

work," Discourse Processes, vol. 49, no. 8, pp. 660—692, 2012.

"Expressing uncertainty in computer-mediated discourse: Language as a marker of intellectual




Data Set

660,845 GC
232,4711C

140,006
code reviews

GC — General Comment
IC — Inline Comment
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Data Set

660,845 GC
232,4711C

140,006
code reviews

Filtering

Jordan’s scheme

91,658 GC
116,292 IC
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Jordan’s scheme

91,658 GC
116,292 IC

Chypotheticals

probables

10,423 GC
15,086 IC

88,970 GC
101,460 IC

8,797GC 1,060 GC 1,493 GC 10,965 GC
13,754 IC 1,575 1C 1,889 IC 33,7111C




Jordan’s scheme

91,658 GC
116,292 IC

(

probables

10,423 GC

Chypotheticals

88,970 GC
101,460 IC

8,797GC 1,060 GC
13,754 IC 1,575 1C

1,493 GC 10,965 GC
1,889 IC 33,7111C

15,086 IC

Other Questions




Data Set

comments

660,845 GC
232,4711C

140,006
code reviews

Filtering

Jordan’s scheme

4

comments
91,658 GC
116,292 IC
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Data Set

660,845 GC
232,4711C

140,006
code reviews

Filtering

Jordan’s scheme

91,658 GC
116,292 IC

Annotation of Confusion

_comments

1,200 GC
1,200 IC

Manual
Annotation

* 4 raters

42



Data Set Annotation of Confusion

660,845 GC
232,4711C

140,006
code reviews

_comments

200 GC Manual
1,200 IC Annotation

* 4 raters

Filtering Gold Standard

Jordan’s scheme 1,189 GC

1,190 IC

91,658 GC
116,292 IC

Code reviews: 1,136

Confusion comments:
* 273 GC(23%)
* 2701C(23%)

43



Manual Annotation - GC

questions

400 GC

h

h

kappa: 0.59 kappa: 0.32

ot ot

Confusion: 72 Confusion: 84 Confusion: 117
No Confusion: 324 No Confusion: 314 No Confusion: 278
Discarded: 4 Discarded: 2 Discarded: 0

kappa: 0.48

Gold Standard Set
(1,136 code reviews) 1,189 100%
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Manual Annotation - IC

questions

400 1C

h

kappa: 0.49

ot

Confusion: 84 Confusion: 67 Confusion: 119
No Confusion: 312 No Confusion: 330 No Confusion: 278
Discarded: 4 Discarded: 3 Discarded: 2

kappa: 0.43 kappa: 0.41
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Multinomial
Naive Bayes

JRip

Logistic




Multinomial

) GC
Naive Bayes

IC

JRip

Logistic




15t Study — Main Takeaways

Automatic detection of confusion:
e Feasible task
e Gold standard set

Code Quality Measurement:
WTFs/Minute
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15t Study — Main Takeaways

Automatic detection of confusion:
e Feasible task
e Gold standard set

Code Quality Measurement:

WTFs/Minute

Confusion detection framework

Harder to identify confusion:
* Inline comments
[ J Qu e St i O n S b tp://commadot.com
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15t Study — Main Takeaways

Automatic detection of confusion:
e Feasible task
e Gold standard set

Code Quality Measurement:

WTFs/Minute

Confusion detection framework

Harder to identify confusion:
* Inline comments
° Qu e St i O n S b 1p://commadot.com

“no-confusion” comments:
* Suggestions
 Politeness

52



2"d Study

Confusion
N
Context

Reasons
Impacts
Coping strategies



Methodology

car/cluster/src/main/java/androidx/car/cluster/navigation/Side java:

inside LaneDirection.

car/cluster/src/main/java/androidx/car/cluster/navigation/StepCue.java:

ith Harry. I'm no

ntage that you and Harry

Another drop until we ha re details on

car/cluster/src/main/java/androidx/car/cluster/navigation/Time.java:

Li Done

“what developer do

1

“what developer say
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Survey

do you feel confused...?

usually makes you confused...?
* What is the of confusion...?

 What do you usually do to
confusion...?

55



Fist Survey

Confusion in Code Reviews Survey

 Emails sent: 4,645

— Deliverable: 3,765

— Undeliverable: 880

* Responses: ??7?
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Fist Survey

Confusion in Code Reviews Survey

 Emails sent: 4,645

— Deliverable: 3,765

— Undeliverable: 880

* Responses:
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Card Sorting - open
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Second Survey

Confusion in Code Reviews Survey

* Open survey:
— Twitter
— Facebook

We thank youin a

B RO BN BN T et o e ) Responses: 24

and under e 4 e information, ii) you wtarily agree articipate i) you are at
I £ ‘I + H 3T
participation b

O Yes
O No

59



Card Sorting — closed




Problem: saturation!!!

1st Survey Results 2nd Survey Results

61



Third Survey

Confusion in Code Reviews Survey

* Open survey:

when performing

— Twitter
— Facebook
ELECTF{_O.Nl_(? CON_SENT_?‘ - o _ ) ¢ Res ponses: 13

S ur chnoic

C) Yes
O No
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Card Sorting - closed
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Problem: saturation!!!

1st + 2nd Survey
Results

3rd Survey Results

64



Code Review Comments

hedges
General

Comments

hedges

Inline
Comments

65



Frequency of Confusion

Always -

Often (75% of the time)-

Developer

Sometimes (50% of the time)- Author
Reviewer

Rarely (25% of the time)-

Never-

10 15
Response rate




Results

Increase of Review Time
Review Process Developer Link Developer -> Artifact
(subcategory of Review Process)

FatlgUP
Slg ificant desi Bad work environment

Reason for
Confusion

Give up

Impacts of . ’ - g.

Confusion

Coping with
Confusion

67



Reasons for Confusion

Unfamiliar code
vicinity

Big code change
size

Unclear review
comments




Impacts of Confusion

Spend more time

Anger

Find better solution




Coping Strategies

Ask for information

Gently criticising

Blindly approval

70



2"d Study — Main Takeaways

* Confusion is present!
— Survey: “developers said!”
— Code review comments: “developers did!”
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2"d Study — Main Takeaways
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— Survey: “developers said!”
— Code review comments: “developers did!”

e Code Review Conduct Guideline
— What not to do!
— How to deal with confusion!
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2"d Study — Main Takeaways

* Confusion is present!
— Survey: “developers said!”
— Code review comments: “developers did!”

e Code Review Conduct Guideline
— What not to do!
— How to deal with confusion!

* Automatic code review tools support

73



Communicative Intention
of Questions

The first study of the communicative intentions of the
developers participating in code reviews.



que pasa?’!

nada!
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What do you mean when
you ask a question?

76



How frequent are questions in code
reviews?

With at lest one

(0] (0]
A 10,965 (1,65%) 33,711 (14,50%)

Without any
Questions

Total 660,845 232,471

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

77



Exploratory Case Study

First step

Extract Manual

. : ] 11 categories
Questions 49 questions Annotation g

StanfordAPI 4 raters

Second step

A 4

Extract Manual
Questions Annotation

399 comments 12 categories

3 raters




Soliciting an action

Suggestion

Request for action -




Information seeking

information (SIS
Confirmation ([ iEIENESEIE

Rationale ([ INIRRIRUIESTD
Clarification (RIS
Opinion ([ CHISSNONGUSER

80




Attitudes and Emotions

81

Criticism

Anger

Surprise




Hypothetical scenarios

Rhetorical questions




Goal:
Suggestions soliciting the
interlocutors’
action

Action

- |
Confirmation \

Goal:
2 information

Information seeking

Requests

Rationale

Clarification

Questions’
Intentions Opinion

Goal:
expressing the
, speakers’
Attitudes and Anger L
emotions emotions

Criticism

Surprise

| 13
Hypothetical |
Scenario

Rhetorical
Question




3" Study — Main Takeaways

* Questions are more present in the IC than GC
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3" Study — Main Takeaways

* Questions are more present in the IC than GC

* Questions:

— Not only information seeking
— Suggestions

— Attitude and emotions

85



Understanding Confusion in Code Reviews

-Question-

What do yov mean whewn
yov ask a question?

Felipe Ebert — felipe.ebert@gmail.com
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