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Qt VTK ITK Android LibreOffice
Version 5.0 5.1 5.10 4.3 4.04 4.0
Tag name v35.0.0 v5.1.0 v5.10.0 v4.3.0 4.0.4 4.0.0
Size (LOC) 5,560,317 5,187,788 1,921,850 1,123,614 18,247,796 4,789,039
Components w/ defects 254 187 15 24 - -
Components total 1,339 1,337 170 218 - -
Defective rate 19% 14% 9% 11% - -
Commits w/ reviews 10,003 6,795 554 344 1,727 1,679
Commits total 10,163 7,106 1,431 352 80,398 11,988
Review rate 98% 96% 39% 98% 2% 14%
# Authors 435 422 55 41 - -
# Reviewers 358 348 45 37 - -

Review rate ' 5
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by the author who
made the most
changes.

Metric Description Rationale
5 Size Number of lines of | Large components are more likely to be
= code. defect-prone (Koru et al., 2009).
E Complexity | The McCabe cyclo- | More complex components are likely more
matic complexity. defect-prone (Menzies et al., 2002).
Prior Number of defects | Defects may linger in components that were
defects fixed prior to release. | recently defective (Graves et al., 2000).
«» | Churn Sum of added and re- | Components that have undergone a lot of
§ moved lines of code. | change are likely defect-prone (Nagappan
E and Ball, 2005, 2007).
Change en- | A measure of the dis- | Components where changes are spread
tropy tribution of changes | among several files are likely defect-prone
among files. (Hassan, 2009).
Total Number of unique | Components with many unique authors
authors authors. likely lack strong ownership, which in turn
may lead to more defects (Bird et al., 2011;
Graves et al., 2000).
Minor au- | Number of unique | Developers who make few changes to a com-
thors authors who have | ponent may lack the expertise required to
” contributed less than | perform the change in a defect-free manner
§ 5% of the changes. (Bird et al., 2011). Hence, components with
E many minor contributors are likely more
g defect-prone.
£ | Major Number of unique | Similarly, components with a large num-
;E’ authors authors who have | ber of major contributors, i.e., those with
contributed at least | component-specific expertise, are less likely
5% of the changes. to be defect-prone (Bird et al., 2011).
Author The proportion of | Components with a highly active component
ownership changes contributed | owner are less likely to be defect-prone (Bird

etal.,2011).
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Metric

Description

Rationale

Proportion of re-
viewed changes

The proportion of changes
that have been reviewed in

Since code review will likely catch defects,
components where changes are most often

that each voter has either
authored or voted on.

o the past. reviewed are less likely to contain defects.
& Proportion of re- | The proportion of churn | Despite the defect-inducing nature of code
go viewed churn that has been reviewed in | churn, code review should have a preventa-
§ the past. tive impact on defect-proneness. Hence, we
3 expect that the larger the proportion of code
churn that has been reviewed, the less defect
prone a module will be.
Number of self- | The proportion of changes | By submitting a review request, the original
approved changes | to a component that are | author already believes that the code is ready
only approved for integra- | for integration. Hence, changes that are only
tion by the original author. | approved by the original author have essen-
tially not been reviewed.
Number of | The proportion of changes | Prior work has shown that when develop-
hastily-reviewed that are approved for in- | ers review more than 200 lines of code per
changes tegration at a rate that is | hour, they are more likely to let lower qual-
faster than 200 lines per | ity source code slip through (Kemerer and
hour. Paulk, 2009). Hence, components with many
N changes that are approved at a rate faster
8’ than 200 lines per hour are more likely to be
= defect-prone.
'% Number of | The proportion of changes | Components with many changes that are ap-
.% changes without | toacomponentthatarenot | proved for integration without critical dis-
g discussion discussed. cussion are likely to be defect-prone.
A | Typical review | The length of time be- | Components with shorter review windows
window* tween the creation of a re- | may not be spending enough time carefully
view request and its final | analyzing the implications of a change, and
approval for integration, | hence may be more defect-prone.
normalized by the size of
the change (churn).
Typical discus- | The length of the review | Components with many short review discus-
sion length* discussion (i.e., # non- | sions may not be deriving value from the re-
automated  comments), | view process, and hence may be more defect-
normalized by the size of | prone.
the change (churn).
Number of | The proportion of changes | Components with many changes that do not
—~ | changes that do | toacomponentthatarenot | incorporate a subject matter expert are more
& | not involve a | authored by nor reviewed | likely to be defect-prone.
& subject  matter | by a subject matter expert,
2 | expert: i.e., a major author.
E Typical voter | The percentage of prior | Components with a high degree of voter ex-
5 expertise* changes to a component | pertise are likely less defect-prone.
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Post-release defect count

Explanatory variable Explanatory variable
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Prior defects ,’ O §3‘92
Total authors [] o) 133%2
Size TN \‘ 0 1339 2
Change entropy 7 4 ° 9 S '16392
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Post-release defect count

Proportion of reviewed changes

(a) Qt 5.1

Post-release defect count

Proportion of reviewed changes

(b) VIK
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Post-release defect count
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# changes without discussion

(a) No discussion (Qt 5.0)

# hastily-approved changes

(e) Hastily-reviewed (Qt 5.1)
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(c) Typical discussion length (Qt 5.0)

Post-release defect count
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