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Metric

Description

Rationale

Size (LOC)

The total number of added and remowved
lines of code.

Large commits are more likely to be bug-prone [15]; thus the intuition
is it is easier for reviewers to miss problems in large code changes.

Chunks

The total number of isolated places
({as defined by 4diff) inside the file(s)
where the changes were made.

We hypothesize that reviewers are more likely to miss bugs if the
change is divided into multiple isolated places in a file.

Mumber of files

The number of modified files.

Similar, reviews are more likely to be prone to bugs if the change
spread across multiple files.

Maodule The name of the Mozilla module (e.g.. Reviews of changes within certain modules are more likely to be prone
Firefox). o bugs.
= Priority Assigned urgency of resolving a bug. Owir intuition is that patches with higher priority are more likely to be
2 rushed in and thus be more bug-prone than patches with lower priority
—E levels.
= Severity Assigned extend to which a bug may We think that changes with higher levels of severity imtroduce less
affect the system. bugs because they are often reviewed by more experienced developers
or by multiple reviewers.
Super review Indicator of whether the change re- Super review is required when changes affect core infrastructure of
quired super review or not the code and. thus, more likely to be bug-prone.
Mumber of previous The number of patches submitted be- Developers can collaborate on resolving bugs by submitting improved
patches fore the current one on a bug. versions of previously rejected patches.
Number of writer's previ- The number of previous patches sub- A developer can continue working on a bug resolution and submit
ous patches mitted by the current patch owner on a several versions of the patch, or so called resubmits of the same patch.
bug. to address reviewers concerns.
Review gqueue The number of pending review re- While our previous research [14] demonstrated that review loads are
quests. weakly correlated with review time and outcome: we were interested
to find out whether reviewer work loads affect code review quality.
Reviewer experience The owerall number of completed re- We expect that reviewers with high overall expertise are less likely to
VIEWS. miss a bug.
E Reviewer experience for The number of completed reviews by a Reviewers with high reviewing experience in a certain module are
‘% module developer for a module. less likely to miss defects; and on the contrary. reviewers with no past
o experience in performing code reviews for some modules are more
likely to fail to catch bugs.
Writer experience The overall number of sobmitted Developers who contribute a lot to the project — have high expertise
patches. — are less likely to submit buggy changes.
Writer experience for The number of submitted patches for a Developers who make few changes to a module are more likely to
module module. submit buggy patches.
Mumber of developers on The number of developers on the CC Linus’s law states that “given enough eyeballs. all bugs are shal-
oC list at the moment of review decision. low™ [16].
Mumber of comments The number of comments on a bug. The more discussion happens on a bug. the better the guality of the
= code changes [5].
-2 Mumber of commenting The number of developers participating The more people are involved in discussing bugs, the higher software
=2 developers in the discussion around code changes. quality [5].
-2 Average number of com- The ratio of the comment count over Dwoes the number of comments per developer has an impact on review
E ments per developer the developer count. quality?

Number of reviewer com-
ments

The number of comments made by a
reviewer.

Does reviewer participation in the bug discussion influence the quality
of reviewsT?

Mumber of writer com-
ments

The number of comments made by a
patch writer.

Does patch writer involvement in the bug discussion affect review
quality?
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TABLE IV: Number of code reviews that missed bugs.

System # Reviews | # Buggy Reviews | % Buggy Reviews
Mozilla-all 28,127 15,188 54.0 %
Core 18,759 10,184 543 %
Firefox 2,668 1,447 54.2 %
Firefox4Android| 2,160 1,210 56.0 %
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RQ2

Mozilla Core Firefox FF4A
Adjusted R* 0.128 0.123 0.173 0.138
Size (LOC) 0.102%** | (0.098 *** | (), 108%** 0.115%%**
Chunks T T f T
Number of files 0.058%** | (0.059 *** | (.109%** 0.062*
Module * n/a n/a n/a
Priority * * 1 :
Severity 1 I - I
Super review -0.139%:* -0 177 - n/a
Review queue 0.017%%*% | 0.0204%** 0.038*%* 0.045%*
Reviewer exp. -0.013%%% | L0,012%%* | -0,020%%F | _(0.04]***
Reviewer exp. (mod.) T T i 0.018*
Writer exp. : -0.004* i i
Writer exp. (module) T T i :
# prev patches T T f -0.045%**
# writer patches -0.012%*%* . - T
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RQ3

Mozilla Core Firefox FF4A
Adjusted R? 0.134 0.128 0.173 0.147
Size (LOC) 0.105%%*=* 0.103%** 0.105%** 0.1 17%**
Chunks i T T T
Number of files 0.060%** 0.059%** 0.090%*** 0.067#**
Module * n/a n/a n/a
Priority 1 * i *
Severity * i * 1
Super review -0.124%%% | (), 160*** i n/a
# of devs on CC 0.053%** 0.056%** i 0.049%*
# comments i T T T
# commenting devs -0.124%%% | 0, 102%%F | _(.075%FFF | (. 176%F*
# comments/ # dev -0.039%** -0.029%%* i 1
# reviewer comments 0.010%* i 0.026* 1
# writer comments : - ~ -0.047%*
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