The Impact of Code Review Coverage and
Code Review Participation on Software Quality

I—RLE2—OBEESMKICEZY 7 MY 1 7 REAOHE

Shane Mclntosh' Bram Adams3
Yasutaka Kamei? Ahmed E. Hassan'

"Queen’s University, Canada 2Kyushu University, Japan 3Polytechnique Montréal, Canada

]{mcintosh, ahmed}@cs.queensu.ca 2kamei@ai’t.kyushu—u.ac.jp 3bram_aolams@polymtl_ca

MSR’'14, May 31 - June 1, 2014, Hyderabad, India




—KLEa2—ICDWT

o (B OA—KRLEa21—
» LEI—DREBZFRIET DHIC, BEHRL E 1 —FHEAEK
» 5
XHE CD=ZEN D D
LE2—#HYEDOF v I IVANDH S

o EYYA—KLEa1—
» REDLE21-—TRETHERESINTWAI—-RNLE2—"O0tEX
Bl
X—UYTYRN, Gerrittih EOWeb 7 U5 — 3 ZHWTW5S
R TCLE 2 —%2{T5 O DONEBE CEREZTHORLI]
TEDI—RNLE2—&WEUTEENGED D[]

SZ  [1FZRBEIED TESP->TiEINBD?,  (http://blogs.itmedia.co.jp/morisaki/2014/10/post-013f.html)


http://blogs.itmedia.co.jp/morisaki/2014/10/post-013f.html

=1=3=—1|
H ==

o Ad—KNLEa—TYI7hNDz7DREIN A LTEZIENRESNTWVS
y LA UL, ChIFERGRIO—RLE1—Z{TK->kEBE

(11
\Q
\l
|
7
T
T,
¥
|
S
=

o HIIIFEIETRWEZ AR

o - TC, EYVI—RLE2—0D7OVRICDODWTEAICIFEENTWS

o UM U, EY>YOA—KLEa2—¢&¢YV 7Oz 70REEDRERICOVWTIE

HEDIHFE N TULARL




iy

=AY A—RKLEa—¢&YV I NI 7DREOEREEENICHAETT S

>

T YOA—RLEa2—7TlE, LE2Z—SNBTEEYPL E 12— NDOSIEDZFD
VIR T7DREICERITZDOTIEHEVWHSNE WS REREIRIET 5




g —F 09T RAFIV

e RQ1: d—KFL E1—0DFHREE Y ) —RAERDRHEE & DER

e RQ2: d—KRLEaAa—DZNEEV ) —-ABDRFEELE DRER

RQT 2
d—hkrLEa2—
g \ J U_Z?éd)
5 R AL
d—RKLEz1—
SN

EY>A—RLEa2— YV72ho I 7ORE



T—2 AT A

. Gerrit > e t(1R) . 5|  Review
® i\j'ajn 3T 7 I\ Reviews ract Reviews Database

Y
> Ot - <
(2) Chan
ge Id
» VTK / s Extract Change ID
7 - i
» |ITK —— — = =
ersion Control Byl Calculate Version  |F> e
System Control Metrics Database

W

|

o ELE S
> @ L E 9 — D FH & ya\ 3 Figure 2: Overview of our data extraction approach.
\E - v \ — .
» QEIFTEDS 1T
VCSOT7—%%
ZHEIDTHEEDITS

HEZFBLEIEHN->LT7OI I8 (+oicazsyvhelEa—nEESFSnAWn)
Android : 2%
LibreOffice : 14%




SEEE
- RQ1 A
d—KLE21—

- 55 )
s RQ2 A
d—KLE21—

- s

ESY>A—KLEa21—

o YRTOI TV hHE, WRXA KU T X ZHE

o M UARNYTADS, 3

=T )L &S

HRZE

) —2ED
> N RS

YN 7PDRE

nat

o ETILODM, SREAEM DT E = 2




i

HIH5XNU TR GRBHEE)

HmARIIZA (DY—AFERDY —XAA—RKHI55TE)
- AVIR—RXVBMDKES
- AVIR—XYV MDOEHE

ZETJOCLADARIIZA (VIU—-XED645 HAEIEXT)
- YY=ZHFNIBAShI=RME

- Churn
» U U =XFENCOAVNR—RY NTEM /BIBR ity —A 01— KO
- FTEITYMNOE—

» BETOCRDEMHINEDLSICT7AILICOBIENZIZRE (?)
> (JF3X) Change entropy measures how the complexity of a change process is
distributed across files.

ANERE
dA— RN DFrBEER E
y ENKHSWVWDEIETFOOAVR—X Y NEZEBELTWSD




AR (R)

HmAMJIRX

ZE7O0CAD
ARVI R

[ ANEE

Description
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elects fixed prior to release.

[ RQ1

[ RQ2

changes with-
out discussion

% Churn Sum of added and removed lines of code.

Q

o — —

&, [ Change en- [ A measure of the volatility of the change
Total authors Number of unique authors.

@ [ Minor authors | Number of unique authors who have con-

% tributed less than 5% of the changes.

@

€X

é Major authors | Number of unique authors who have con-

:Es tributed at least 5% of the changes.
Author owner- | The proportion of changes contributed by
ship the author who made the most changes.

= | Proportion The proportion of changes that have been

g of reviewed | reviewed in the past.

— | changes

&% | Proportion of | The proportion of churn that has been re-

g reviewed churn | viewed in the past.

3

O
Proportion of | The proportion of changes to a component

__ | self-approved that are only approved for integration by

8, changes the original author.

o

: Proportion The proportion of changes that are ap-

S | of hastily re- | proved for integration at a rate that is

*é viewed changes | faster than 200 lines per hour.

k2

+~

E Proportion of | The proportion of changes to a component

that are not discussed.
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Table 3:

Review coverage model statistics. AAIC indicates the change in AIC when the given metric is

removed from the model (larger AAIC values indicate more explanatory power). Coef. provides the coefficient
of the given metric in our models.
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+-
P

A RNY TR %&ENM

o LE1—F0
AN XS

S

t VTK sz
5.0.0 ? 5.1.0 5.10.0 1@ 681%§&
Adjusted R? 0.40 0.19 0.38
Total AIC 4,853 6,611 219
Coef. AAIC | Coef. AAIC | Coef. AAIC | Coef. AAIC
Size o 0.46 6** 0.19 223.4* o
Complexity o o o o
Prior defects 5.08 106*** o 3.47 T1*** 0.08 13***
Churn o o T T
Change entropy o o o o
Total authors i T i i
Minor authors 2.57 49=*+ | 10.77 210*** | 2.79 50*** 1.58  23**=
Major authors T T T T
Author ownership o o o o
| Reviewed changes | -0.25 ~ 9*** o -0.30  15*** o
Reviewed churn t t T t
Discarded during correlation analysis (|p| > 0.7)

I Discarded during VIF analysis (VIF coefficient > 5)

otatistical mgmhce'mce of explanatory power according to Drop One analysis:
o p > 0.05 * p<0.05 ** p<0.01; *** p < 0.001
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Qt ITK
5.0.0 5.1.0 4.3.0
Adjusted R? 0.44 0.26 0.25
Total AIC 4,328 1,639 71
Coef. AAIC Coef. AAIC Coef. AAIC
Size o 0.08 4% o
Complexity < o <o
Prior defects 4.20 BR*** 0.95 Q¥ ** 0.70 5%
Churn t o T
Change entropy < o <o
Total authors I T I
Minor authors 2.06 4% ** 3.22 5% ** 1.01 g**
Major authors T t T
Author ownership T t <o
| Self-approval | 1.34 11*** | o | o
Hastily reviewed < 0.55 g** <o
No discussion 0.83 4* 0.74 15™*** 0.70 4*

T Discarded during correlation analysis (|p| > 0.7)
i Discarded during VIF analysis (VIF coefficient > 5)
Statistical significance of explanatory power according to Drop One anal-

ysis:

o p>0.05 * p<0.05; ** p < 0.01; *** p < 0.001
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