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Abstract: In this paper, we investigate the effect of data cleansing techniques for code review analysis. We
choose three open source software projects, Android, Chromium and OpenStack, then collect code review
data from them. We perform two data cleansing techniques to the dataset. 1. remove bots from reviewers.
2. Correct review start and end time for reviewing time calculation. Then, we compare cleaning data and
not cleaning data about each cleansing techniques and evaluate their effect. The results show both cleansing
techniques effect to code review analysis, because 1. bots accounts for 19.4% in OpenStack review. 2. cor-
rected reviewing time is significantly different from not corrected one. Additionally, we investigate a change
of correlation coefficient of reviewers’ experience and the reviewing time by performing both data cleansing
techniques. The result shows cleansing to reviewers effect to the correlation.
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FERWEETH L LAHES TS [1], [2).

FEETEI-FLE2—DFFEE LTy — VORI % §
& & 95 Modern Code Review (MCR) 25FH S CTw
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*1 https://source.android.com/index.html
*2 https://www.chromium.org/
*3 https://www.openstack.org/
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Table 1 Metrics collected from version control and review management system.
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Fig. 1 A procedure of collecting data and preprocessing.
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® 2 SHGRT— 5
Table 2 Summary of studied three projects.

AEEY A I a3y Mg | VEaTH
Android 2011/12/31 — 2014/12/05 23,606 1,021

Chromium 2009/10/31 — 2012/10/31 87,219 2,110

OpenStack | 2011/12/02 — 2014/12/01 | 90,778 2,860
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(3) bot |2 & A/ ¥ v T DERAE
LY a—7—% EIZid LIELIE bot 2 5 OFFIHAEAE
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ENLE2—FTHILEBELTBY, HEER SN
72Ny FIEZDEFRIIED R WO L 72, bot 1
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OpenStack TIEHME H DT XTD bot 1ZHH D Web
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TR R ENDEGEDVH B, I v M),
bot DFAZEH D FFEATED ﬁﬁbnfux&mm:omf
HETHRLZ. SHIEIOLE2T7OHR 2L H
HTEH R L 72 trivial-rebase@review.openstack.org %
bot & 4FE L7z,

FRTFIEOKEE, Android 2*5 13 34, Chromium 72*5
1324, OpenStack 22513 121 %Hx L 2 T7HD bot & L
ThHREGE L.

R—= Tz

3.3 R

KTV NI VLYYV TREIT =5, &l Ya
TIZOWTL 2=l 728y FOk (L ¥ 2 —[n%k)
W L7, LEa—ME A 10 %4122V T, bot A&
BLOL o —fL & bR 3 IIRT.

bot 2k BkrE (2 LY v y) WRELDLLELT
DOFl3, Android 3 4, Chromium 2 %, OpenStack 121
ZHTHhY, 2oLV aTRELMETS L, ZOEEILHE
/& W (kb BV OpenStack T 5%LLF). Lo L
T353R 3 205, OpenStack Tld AL 10 %4 H 3 %475 bot
THY, Byo7say s bTh 20 bot THD. X
12, 70T 27 MIBIFA bot I2& 5L E 2 —m¥h 4
LV a—\HICED2E 4 (bot LY 2 —%4) #F& 412

*5  https://review.openstack.org/#/c/82230/
*6 https://review.openstack.org/#/c/86238/

© 2017 Information Processing Society of Japan

*T ThirdPartySystems
https://wiki.openstack.org/wiki/ThirdPartySystems
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£ 3 LEa—[KEAMFD bot

Table 3 Reviewer ranking of reviewing frequency.

Android Openstack Chromium
JIEAL | bot [E%% | bot % | bot %%
1 N 3,233 N 6,986 | Y 9,289
2 Y 2,179 Y 6,021 N 5,793
3 N 2,084 N 4,140 N 5,188
4 N 1,857 N 3,959 N 5,084
5 N | 1,597 | N | 3814 | Y | 4,455
6 N 1,322 N 2,811 N 4,020
7 N 1,238 N 2,643 | 'Y 3,970
8 N 1,167 N 2,560 N 3,929
9 N 1,145 N 2,541 N 3,844
10 N 1,092 N 2,277 N 3,535

&4 7ul7 Ml bot LEa—%&
Table 4 Reviewing ratio by bots.

&fk | BfL 10 4

Android 6.0% 12.9%
Chromium 3.6% 15.9%
OpenStack | 19.4% 36.1%

R EH ST WS bot DA%\ OpenStack 125
TR T19.4%, %3 TRLAZ B 10 ACHRET 5 L
TRTHOTAY 27 MMZBWTL Y a—DuEo 1 5L
Vhot l2LABbDELRL, Thbh, ZOHEFEIT bot DX
WLEaTI LTI TH-TD, LE2—[|EKR
EEDOLE 2 —ICHDLEETEMPTE R VIZEREL
%0 HB, L) ZLERLTBY, bot DFEIFLE 2
TOGWIHEEG2) 5, LEZOLNS.

bot (& BLEL—DLED 20%2E 5D BIHED
HY), bot DREERFLELTDRIRICHEESABI L

»ah o .

4. RQ2. LE1—FB-BTHBEAND7L >
DB LEL—HRICHEESZ 5D

4.1 BptE
I—=RFLUEa—|Z@bBEA N7 ADH L, OO
THHDELTIE, N—=VarvEFHIYATLADPL/NYyFOD
BEHEE 23y NHEEDS, LE2—EHI 2740511
L a2—R—YOERHEE LY 2 —X— Y OREHEIH
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EBEO)RT V) TF=8 o R LT =5 2 FIHT 58
Hl2IE, ZOHETHIG L7z HEAMEH T & 2 WHEFIA%
AL, BAGIE LCURE AR B, HHT 5.
(1) 7%y FERCH RO BT
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TNy FREHL72RER, git /%y F S VER HEATHE
HEND (BELWFSyFEIENVELTED, git®
JRY MY ETHFHRIC Sy FEER LRI R -
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LTS 5 DY Tld 2w,
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4.2 HiE
4.1 Tl E 5 2, FENG L E 2 —FIGHE

*8  https://android-review.googlesource.com/# /c/73002/
*9 https://android-review.googlesource.com/#/c/16213/
*10 https://android-review.googlesource.com/#/c/18363/
*11 https://android-review.googlesource.com/# /c/20047/
*12 https://android-review.googlesource.com/# /c/20048 /
*13 https://android-review.googlesource.com/# /c/20471/
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R5 JOVas b, 2Ly rIULYE W (EAL T BER)

Table 5 Changes of reviewing time by data cleansing (hour).

TRV NG | ZL Ty | Yl Sl
Android £ 0.49 369.85
L 14.00 257.27
Chromium H 11.66 90.39
L 142.15 | 2434.94
OpenStack £ 3.109 175.43
L 54.31 54.54

(ELEa—BBHE) 12on Tl git 2 5E5N 58y F
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4.3 HBER
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i, hIEETF—F 7 LY TORENTER 5 IRT.
FoLBY, VIV ITOREIZL ST, LE 22—
WCREGEVPBNLZ LDy holz. £V V7D
Ao 2 B L T wilcoxon OB FIME & FE g L 724G
B 3XRTCOTOT 27 MIOWTHEENH LN,

LE2L—BA-BTHEBADIL I ITOFEICLY
LE1—#BICERLZENPRNZBEFHY, LE1—
FA - THBADIL YT LE 2 —HIRICE
BEr52d2EPDh o7

5. Gham

KETIZET RQL, RQ2 KT 20 & L TR &
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SNZZHADTEHIZ DOV TR, B ICAIFE CHEM L 72
T=Y VI TR ENESTE R T— S
VYT T OERBOUEHIRICOWTIEND,

51 2DDILI IR TF—2BMICE2 258
KR TIE 22O RQ Z#HEL, T—F 7 VLI 7N
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# 6 Android 2B 5 L ¥ —HHO EAEIELHIET S L E A
T
Table 6 Freaquency of review and a number of reviewers in

Android project.

percentile | A% | ettt
1% 962 10
5% 112 50
10% 43 101
20% 12 202
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Table 7 Correlation coefficient of reviewers’ experience and reviewing time.
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