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Code Inspections

* It is a formal structured process to find defects

* Format: * Roles:
* Highly structured process  Moderator
* Based on line-by-line group reviews * Designer
* Done in extended meetings  Coder
* Tester

FAGAN, M. E. Design and code inspections to reduce errors in program development. IBM Syst. J., IBM Corp., Riverton, NJ, USA, v. 15, n. 3, p. 182-211, Sep. 1976.
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Modern Code Review

* |nformal

* Tool-based

e Occurs regularly in practice

HELLI, A.,;"‘BIRD, C. Expectations, outg c hallenges of modern code review. ICSE, USA, IEEE Press, 2013.
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A Case Study

Before Code Review
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After After After
Development QA/Test Customer
($200/fix) ($1000/fix)
Cost of fixing bugs: $174k
+ Cost of 194 latent bugs: $194k
i
Total Cost:( $368k

COHEN, J.; TELEKI, S.; BROWN, E. Best Kept Secrets of Peer Code Review. Massachusetts, EUA: Smart Bear Inc., 2006. 10



A Case Study

Bugs Remaining in the Application

Before Code Review

After Code Review

Bugs Remaining Bugs Remaining
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K 113
100 1 2N 100 4 Bugs Remaining
a 32
0 0
After After After After After After After
Development QATest Customer Development Code Review QA/Test Customer]
($200/fix) ($1000/fix) ($25/fix) ($200/fix) ($1000/ix)
Cost of fixing bugs: $174k Cost of fixing bugs: $120k
+ Cost of 194 latent bugs: $194k +  Cost of 32 latent bugs: $ 32k
Total Cost:( $368k Total Cost:(( $152k

COHEN, J.; TELEKI, S.; BROWN, E. Best Kept Secrets of Peer Code Review. Massachusetts, EUA: Smart Bear Inc., 2006.
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Who Is Doing Code Reviews?
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Code Review Types

Main repository

—

Commit-then-review
(post-commit)

Review-then-commit
(pre-commit)

———————>

Code

change is
merged
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Code Review Types www.menti.com
1969 8585

Main repository

—

Commit-then-review
(post-commit)

Review-then-commit
(pre-commit)

———————>

Code

change is
merged
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Code Review Types

e Review-then-commit

* Pros:
* Quality standard are met
* Review has been performed
 Team won’t be affected by bugs

———————>

Code

change is
merged
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* Quality standard are met
* Review has been performed
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Code Review Types

e Review-then-commit e Commit-then-review

* Pros:
e Commit changes continuously
* Members see the code changes

* Pros:
* Quality standard are met
* Review has been performed
 Team won’t be affected by bugs

———————>

 Cons:

* Decreases productivity Code

change is
merged




Code Review Types

e Review-then-commit e Commit-then-review

* Pros:
 Commit changes continuously
* Members see the code changes

* Pros:
* Quality standard are met
* Review has been performed
 Team won’t be affected by bugs
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* Cons:
* Poor code might make into
Code it
change is re905| .ory |
merged * Switching back to fix the bug

* Cons:
* Decreases productivity



Code Review Approaches

* Email pass-around

* Reviewers receive code changes sent by the source code management system
via e-mail
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Code Review Approaches

* Email pass-around

* Reviewers receive code changes sent by the source code management system
via e-mail

* Over the shoulder
* The code's author gives a walkthrough to a colleague

* Pair programming
* Two authors develop the code together at the same workstation

* Tool assisted
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Code Review Process
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Code Review Process

l Reviewers’ Comments
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Code change
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Reviewers
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General Comment

_ Uploaded patch set 2. Patchset 2 May 07,2015 7:33 PM +

_ MR 1 comment Patchset 1 May 07,2015 7:36 PM
'~ Code-Review +2 Patchset 2 May 07,2015 7:37 PM v

_ Patchset 2 May 07,2015 7:45 PM A

| am not too familiar with this code. But the code that walks the init_array and fini_array seems
architecture agnostic. Thus | would be in favour of removing the ifndef _ARM__.

| suspect that magic was added there for marking the end of the init/fini_array. But now we seem to
calculate the fini and init array sizes using:

Init_array_count_ = static_cast<uint32_t>(d->d_un.d_val) / sizeof(EIfW(Addr));

fini_array_count_ = static_cast<uint32_t>(d->d_un.d_val) / sizeof(EIfW(Addr));

Snippets from linker/linker.cpp

27



Inline Comment

149682 Properly align init/fini_arrays for crtend.o ¥ libc/arch-common/bionic/crtend.S

File3of4 Prev Up Next

Base - gitles — Patchset1 - gitles DOWNLOAD SHOW BLAME »* Diffview: Il B &
30 30
31 » .section .preinit_array, "aw” 31 » .section .preinit_array, “aw”
32 ASM_ALIGN_TO_PTRSIZE
32 » ASM_PTR_SIZE(®) 33 » ASM_PTR_SIZE(®)
33 34
34 » .section .init_array, "aw" 35 » .section .init_array, "aw"
36 » ASM_ALIGN_TO_PTRSIZE
35 » ASM_PTR_SIZE(B) 37 » ASM_PTR_SIZE(®)
36 38
37 » .section .fini_array, "aw” 39 » .section .fini_array, "aw”
40 » ASM_ALIGN_TO_PTRSIZE
38 » ASM_PTR_SIZE(®) 41 » ASM_PTR_SIZE(®)
39 42
48 #if defined(__linux__) && defined(__ELF__) 43 #if defined(__linux__) && defined(__ELF__)
41 » .section .note.GNU-stack, ", %progbits 44 » .section .note.GNU-stack, ", %progbits
47 #endif 45 #endif
43 #if defined(__i386__) || defined(__x86_64__) 46 #if defined(__i386__) || defined(__x86_64__)
44 » .sectionw» .eh_frame, "a",@progbits 47 » .section» .eh_frame, "a",@progbits
45 » ASM_ALIGN(4) 48 #if defined(__i386__)

49

»

50 #endif

.balign 4

This was preserved from previous state.. the question is do we really need to align eh_frame segment. And if
we do, why only for 1386.

Serban Constantinescu May 07,2016 A

Done

REPLY QUOTE ACK DONE
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Code Review Process

l Reviewers’ Comments
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Code Review Process

l Reviewers’ Comments
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Code Review Process
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What to Look For in @ Code Review?

Design Naming

Functionality Comments

Complexity Style

Tests Documentation

33
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Existing Challenges...

Receiving feedback in a timely manner

Review size

Understanding the code change, its purpose, its context

Obtaining insightful feedback

Nitpicking

Finding relevant information

|dentifying an appropriate reviewer



Existing Challenges...

Receiving feedback in a timely manner

Review size

Understanding the code change, its purpose, its context
Obtaining insightful feedback

Nitpicking

Finding relevant information

|dentifying an appropriate reviewer
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Why confusion?

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

THE ART OF PROGRAMMING - PART 2: KISS

37



Why confusion?

* “we found that context and change
understanding is the key of any review”

Bacchelli, Bird, "Expectations, outcomes, and challenges of modern code review", ICSE, 712-721, 2013

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

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

38



Why confusion?

* “we found that context and change
understanding is the key of any review”

e Delays, bugs, frustration

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

ttttt

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

39



Confusion is...

“a situation where a person is uncertain about
or unable to understand something”

Ebert, Castor, Novielli, Serebrenik, "Confusion detection in code reviews" ICSME, 549-553, 2017
Jordan et al., "Expressing uncertainty in computer-mediated discourse: Language as a marker of intellectual work,” Discourse Processes, 660—-692, 2012.



Examples of Confusion

L -y

295 mPendingPartCDunt = mDiskMNumParts;
296 for (int 1 = 8; 1 < MAX_PARTITIONS; i++)

q Dec 26,2014 A

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. | also don't know how 1o go about testing this, since | don't have any
idea as to how to trigger a disk change on my devices.

REPLY QUOTE

mPartMinors[i]

| CodeReview+2 Patchset2 Oct 09,2014 5:50 PM

Though | don't reallz understand why ValueObject moved to runtime...
REPLY




Research Goals

* Can we identify manually and automatically confusion
in code review discussions?

* What are the reasons for confusion, its impacts, and
how developers are dealing with it?



ldentification of Confusion in Code Reviews

* Android:

e Code reviews: 1,136

 General comments: 1,200

* Inline comments: 1,200



ldentification of Confusion in Code Reviews

* Android:

Gold Standard Sets

1,136 code reviews

e Code reviews: 1,136

General Comments Inline Comments
. °
General comments: 1,200 Confusion: 350 (23% Confusion: 270 (23%)
No Confusion: 1,192 (77%) No Confusion: 920 (77%)

* Inline comments: 1,200



ldentification of Confusion in Code Reviews

If this is true, maxX is less than Could you use
minX? That seems weird and getString(R.string.unknown) to

confusing. ensure this is translated?

confusion no-confusion

45



ldentification of Confusion in Code Reviews

* Android: ( A

1,136 code reviews

e Code reviews: 1,136

Inline Comments

Confusion: 270 (23%)
No Confusion: 920 (77%)

General Comments

 General comments: 1,200

Confusion: 350 (23%)
No Confusion: 1,192 (77%)

* Inline comments: 1,200

Classifiers’ performance: 0.76

Ebert, Castor, Novielli, Serebrenik, "Confusion detection in code reviews" ICSME, 549-553, 2017 46



Confusion Effects in Code Reviews

* What are the reasons for confusion?

* What are the impacts of confusion?

* What are the coping strategies developers use to deal
with it?

Ebert, Castor, Novielli, Serebrenik, "Confusion in Code Reviews: Reasons, Impacts, and Coping Strategies", SANER, 49-60, 2019



Methodology

“What developers say”

Line 37: Done

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

Line 51: The purpose of this class (ProducerStatus) is to allow the producer to send a status to the

consumer for it to be displayed. The consumer doesn't need to do anything special about any of
these values. All it needs to do is to display this to the user in whichever way matches their UX
design.

This class was the "Notice” string before (e.g. "Re-routing”). By making this an enum the censumer
has better opportunity to understand what they mean and represent this signal in the most
convenient way (or completely ignore it if they wish).

In any case: | agree with Harry, for the sake of speed I'm removing this enum from the CL.

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

Line 20: Moved inside LaneDirection.

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

Line 32 | would ask you te check this with Harry. '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?

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

“What developers do”

48



Card Sorting! Card Sorting! Card Sorting!

49



41% feel confused at
least 50% of the time

Code Quality Measurement:

WTFs/Minute
WwTF wTF WTF
\ WTF ‘\ T /'
| Code Review I | Code Review I pude,

/a) wTF
WTF

= y\\ =
\-) WTF Sy, WTF

Good Code Bad Code

http://commadot.com
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Reasons Impacts Coping strategies

30 topics (507) 14 topics (958) 15 topics (116)
Organisation of work (17) Delaying (21) Improved organisation
Review  Issue tracker, version control (T} Decreased review quality (11) of work (5)
process  Unnecessary change (6) Additional discussions (11) Delaying (2)
18 topics Not enough time (3) Blind approval (%) Assignment to
(120) Dependency between changes (3) Review rejection (4) other reviewers (1)
Code ownership (2) Increased development effort(4) Blind approval (1)
Community norms (2) Assignment to other reviewers (2)
Missing rationale (66) Better solution (1) Small, clear changes (4)
Discussion of the solution: non-func. (49) Incorrect solution (1) Improved documentation (4)

Unsure about system behavior (37)
Lack of documentation (29)
Artifact Discussion of the solution: strategy (29)
15 topics Long, complex change (25)
(5300) Lack of context (19)
Discussion of the solution: correctness (14)
Impact of change (11)
Irreproducible bug (f)
Lack of tests (5)

Disagreement (18) Decreased confidence (10) Information requests (36)
DeveloperCommunicative intention (9) Abandonment (f) Off-line discussions (12)
15 topics Language issues (3) Frustration (5) Providing /accepting
(124) Propagation of confusion (3) Propagation of confusion (2) suggestions (10)
Fatigue (1) Disagreement resolution ()

Noisy work environment (1)

Lack of familiarity with the existing code (47) Improved familiarity with
Link Lack of programming skills (40) the existing code (28)
9 topics  Lack of understanding of the problem (21) Testing the change (5)
(177) Lack of understanding of the change (17) Improved familiarity with

Lack of familiarity with the technology (14) the technology (2)

Lack of knowledge about the process (3)




EENIR

Organisation of work (17)

Review  Issue tracker, version control (T}

process  Unnecessary change (6)

18 topics Not enough time (3)

(120) Dependency between changes (3)
Code ownership (2)

Community norms (2)

Missing rationale (66)
Discussion of the solution: non-func. (49)

Unsure about system behavior (37)
Lack of documentation (29)
Artifact Discussion of the solution: strategy (29)
15 topics Long, complex change (25)
(5300) Lack of context (19)

Discussion of the solution: correctness (14)

Impact of change (11)
Irreproducible bug (f)
Lack of tests (5)

Disagreement (18)

DeveloperCommunicative intention (9)
15 topics Language issues (3)
(124) Propagation of confusion (3)
Fatigue (1)
Noisy work environment (1)

— Lack of familiarity with the existing code (47)

Link Lack of programming skills (40)
9 topics  Lack of understanding of the problem (21)
(177) Lack of understanding of the change (17)

Lack of familiarity with the technology (14)
Lack of knowledge about the process (3)




Reason: Missing Rationale

589 #ifdef ANDROID_MIPS_LIMNKER
596 1si = find_library(si-=strtab + d[1]);

May 16,2012 -

Again, that seems to exhibit radically different behaviour compared to other platforms. | would like to
understand why you need this. I'm pretty skeptical about these platform-specific oddities.

The dynamic section in the current MIPS compiler is writable, so MIPS does not require this exception now.

REPLY QUOTE

591 #else
592

1si = (soinfo *)d[1];

53

Ebert, "From Transient Information to Persistent Documentation: Enhancing Software Documentation", ICSME, 849-853, 2020



Reason: Missing Rationale

89 #ifdef AMDROID_MIPS_LINKER
3 1si = find_library(si-=strtab + d[1]);
May 16,2012 ~

Again, that seems to exhibit radically different behaviour compared to other platforms. | would like to
understand why vou need this. I'm pretty skeptical about these platform-specific oddities.

The dynamic section in the current MIPS compiler is writable, so MIPS does not require this exception now.

Jun 15,2012 -

e

ef
REPLY QUOTE

#else

1si = (soinfo *)d[1];

cn
(1%

on
WO WD

Ebert, "From Transient Information to Persistent Documentation: Enhancing Software Documentation", ICSME, 849-853, 2020



Delaying (21)

Review Decreased review guality {(11)
process = Additional discussions (11)
18 topics Blind approval (%)

(120) Review rejection (4)

Increased development effort(4)
Assignment to other reviewers (2)
Better solution (1)

Incorrect solution (1)

Artifact
15 topics
(300)
Decreased confidence (10)
Develope: Abandonment (f)
15 topics Frustration (5)
(124) Propagation of confusion (2)

55



Review
process

18 topics
(120)

Artifact

15 topics
(300)

Developer

15 topics
(124)

Link
9 topics
(177)

il

|

Coping Strategies

Improved organisation
of work (5)
Delaying (2)
Assignment to
other reviewers (1)
Blind approval (1)

Small, clear changes (4)

Improved documentation (4)

Information requests (36)

Off-line discussions (12)
Providing /accepting

suggestions (10)
Disagreement resolution ()

Improved familiarity with
the existing code (28)
Testing the change (5)
Improved familiarity with
the technology (2)
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Code Reviews &
onfusion

Code Review

Identification of Confusion in Code Reviews

Confusion: 350 (23%) Confusion: 270 (23%)
Mo Confusion: 1,192 {77%) No Confusion: 920 (77%)

Interested in working with

(4] Ebert, Castor, Novielli, Serebrenik, "Confusion detection in code reviews" ICSME, 549-553, 2017

code reviews? Ping me!l =D

Classifiers” performanci

Code Review Types

* Review-then-commit

* Commit-then-review

* Pros:

* Quality standard are met
* Review has been performed
« Team won’t be affected by bugs

* Cons:

« Decreases productivity

————————

* Pros:

* Cons:

+ Commit changes continuously
* Members see the code changes

* Poor code might make into
repository
* Switching back to fix the bug

Reasons
90 topics (507)

Tmpacts
14 topics (98)

Coping strategios
13 topics (116)

Organisation of work (17)
Review  Issue tracker, version control (7)
process  Unnecossary change (6)

18 topics Not enough time (3)

(120) 4

Delaying (31)
Decreased review quality (11)
Additional discussions (11)
Blind appeoval (8)

Review rejection (1)

d development offort(4)

Trproved organisation
of work (5)
Delaying

Assignment to
other reviewers (1)
Blind approval (1)

nent to other reviewers (2)

Discussion of the solution: non-func. (19)
Unsure about system behavior (37)
Lack of documentation (29)
Artifact  Discussion of the solution: strategy (29)
15 topics Long, complex change (25)
(300)  Lack of context (19)
Discussion of the solution: correctness (14)
Impact of change (1)
Irreproducible bug (6)
Lack of tests (5)

STution (1)
Incorrect solution (1)

Small, cloar changes (1)
Improved documentation (1)

Disagreement (18)
DeveloperCommunicative intentson (9)
15 topics Language ssues (3)

(12) Propagation of confusion (3)

Fatigue (1)

Noisy work environment (1)

Decreased confidence (10)
Abandonment (6)
Frustration (5)

Propagation of confusion (2)

Toformation requests (36)
Off-line discussions (12)
Providing/accepting
suggestions (10)
Disagreement resolution (6)

ty with the cxisting code (47)

Tmproved familiarity with

Felipe Ebert - f.ebert@tue.nl

Link i sklls (40) cxisting code (28)
9 topics g of the problem (21) he change (5)
am L ing of the chango (17) proved familiarity with

Lack o y with the technology (14) the technology (2)
Lack of knowledge about the process (3)
T—
Ebert, Castor, Novielli, Serebrenik, "Confusion in Cod Impacts, and Copi jes", SANER, 49-60, 2019




