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Abstract

Open Source Software (OSS) have come into wide use recently, users of OSS are increas-
ing. In the large scale of OSS projects, users report a lot of bugs every day. Reported bugs
are fixed by patches which volunteer developers submit. Submitted patches are reviewed
by committers who have permission to commit edited source code to the version control
system. If committers accept submitted patches, they commit submitted patches to the
version control system. Since committers have permission to commit edited source code
to the version control system, they play an important role in OSS development. Project
managers authorize developers to commit the version control system carefully, a devel-
oper is promoted to a new committer through the recommendation of current committers.
There are less committers than developers who cannot commit to the version control sys-
tem directly in OSS projects. In the large scale of OSS projects, a lot of patches are
submitted every day, so minority of committers can not perform the verification of sub-
mitted patches effectively. To resolve lack of committers, researchers developed prediction
model which identify future committers. In the prior study, the prediction model is based
on developer activity metrics (eg. the number of submitted patches, the number of posted
comment). In the large scale of OSS projects, modules which committers should be in
charge have been determined. The prediction model which identify future committers
suitable for the module is needed to resolve lack of committers. However, the prediction
model which identify future committers suitable for the module has not been developed.
Committers who are in charge of a module are called module owner in this thesis. The
goal of this study is to build the prediction model which can identify the developer to
be a module owner from among the volunteer developers. The prediction model in this
study is based on developer activity metrics which were measured per module and met-
rics for capability of the module owner, patch contribution rate. This study conducted
the experiment intended for five OSS projects (Eclipse Platform, Mozilla Firefox, GCC,
GIMP, WebKit) to evaluate the prediction model. As a result of the experiment, the
prediction model which contains patch contribution rate can predict future module owner

more precisely.

Keywords
Module owner, Committer prediction, Large-scale open source software development, Soft-

ware metrics
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D7z, AIV A —eFRUINZAFKEPAKKDODONDET 2 — VL IFERLLEY 2 —
NVOHY L 7o 1256, ARGEEORIMLOMEZ RS S Z LIXTER.

3.3 AARDOERS

B TR ARz, KK OSS 7uyz 2 MZBWT, £a3IvX— b%&#ﬁé%/1~
WIRREINTWEZD, II VA —DARRIZ L2 FESGEED R MRS 57201
X, AIVE—DPLRRLTWAEY2a—)VZHELU-FEEZHETILERHS. LA L
WIS, FATWIZED 3 I v X —BaHE THIE TIVIE, SFEFEINNRKI I v X =125 H
BRDOTFHEITI 720, IIVR—ThHILTHINZFBENEDEY 2 — )L %2 H Y]
RERDDNETERBZENTER., £z, AKEDOTPSREDEY 2 -V DA —F—
ZHET 272D FHE TIIVHIEET LI TONT VR,

ZTZTAMIETIE, IIVvRXR—DARRIZEALAEEBEOREM 2R T 572012, €
Va— VA —F =L RBEREFAEERET H-ODTFHETNVOWELZITS., EVa—
WA —F = RBAREERETSHIEICED, A—F—DARRELTVWEBEY a—IH
LT, EVa—A—F—%2MEBTHZMNTE, Ny FORGEENIRAIITON DS
eI NS,
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AETIE, HYEDPARE LU TWEIEY 2 —)LIZELZaIv X —2H#ET 52012, T
EvF%@%%kﬂb%%%@ﬁ#b,%/J—wﬁ—%—%?ﬁﬁéiﬁyﬁbfﬁ%
T5. £7, MEIZOVWTHRRN, WRIZIBETEA M) ZAZDODVWTHRRSE, X512, FHl
ETFIVREEIZFAVEEWEE TV T) ZLIZDVWTHR S,

4.1 HE

AFETIE, HUEPAR L TWEREY 2 —VIZ@HLZaI vy R —2HET L5720
EVa—)LZ twnz/&—&ﬁ%%M%ﬁa EVa—-LZ zw::/&—MWﬁ%ﬂ
ETIVEMFEST B0, LTI 200 THOONTWAIEHEA N VA2 EY 2 —
w_tkﬁ@Té.ih,%/:*kﬁ*%“@Lﬁ%%T%bUﬁX% £#35. €
Va—A—F—0@fEERTA M) 7 AL, BEREVREDEY 2 -)LIZRLT, ¥h
Ry FOEME L CEIRZ T 720 DE &2 RTHDTHSD. TDA MY 7 ADEN
ﬁ%mit FFEDEY a—IVNTOEBENKEWZI LZ2RLTED, EVa—IA—

IZART D AREMED S B e E L TWAE. 72, FHlE TIOUREEIZIE, ST
pmf%bahfmém/274vaﬁ%ﬁﬁ£$@,5yﬁA7ﬁvxb&%%mé

4.2 EVa1—IA—F—0DEFEHE

4.3 TFHEHICAHWB X MY IR

EVa— VTl Iy X—EMETFHET NVOREZITI 7ZDIZHWE A MY 7 AT
DWTHIAT 5. RIFETHWA X M) 2 A1F, EVa— LI LDOEHEA M) Z7AB K
O, EVa—NVA—F—DENEERTA NI I ATHS. UAFIZENTNDA M) T AT
DWTHIHAT 5.

SRENEARE
EEIHARE, RBERENFEDEY 2 —IIZH LTy FERESH AT A Y MY
MEfTo-ABRTcEbI NS, FEMIZ, BREN oYz Mzl Tw5
AR, Ry FEREH LWL T A Y MEREIMTONTWARWALRH XY Vb
IR,
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WMaxy MNETEH
MO Xy ML, REREDNEHEDEY 2= LI LTI XAy M aEREL =4

Baxy MNETE#K
Ha XAy MR, BB EN 1 AIREDEY 2 —)LIZHLTaA Y bz
FUZZREORhRETRINS.

/8y F R
Ny FEREBUL, SARBREVREDEY 2 — TR LTy FE2EM LU 7ZFET
KbIhd.

By F#iaE
HoSy FEREBIX, SHEREN I HIZHEDEY 2= IZH LTy FE2ERL
O hRfETRIND.

4.4 FRIETI

AL THET 2 FHETIVIE, 33y MERZR 2LV EMIEREY 2 - A —
TN ES e TS S, £ T, LTI (33,200 THWONT WS RV AT (Y
JEFIDMBE LT VX LT A VA MEEZHWTTHET VOMEZITS. EYVa—)L
F—F—IZGTE0ELZHNER (EVa— VA —F—IZAKTI5481, EYVa—
WA —F—IZHAK L WEE0) U, FHIETVOEIMENA05L EDL ZIZEY 2 —
W —F —IZHET 5 L9 5.

OV AT 4y Z RN, 2MEDBEICEN TSR TIED 1 DTH L. [IFEH
Mrelk, BZEE y &aHZR x ORIZAZ YTk, HNERDGHHZRIZ L >TEN
FEEHHTETCWEIDOD 2 EENIIANMT A THE. I AT 1y ZHESHTI,
R (HAEE RHARCHAE T 5 [CIEREEEE WS, B Y AT v 2 [a]lE
Az B T2 EEAZE X 41 1RT.

1
T 1+ e (@zitotorzth)

P(y’xlf"vxp) (4'1>

ZZT, ye{0,1} 1%, 2MED T T A% KT HINER, o FHIHLE, o FEIRERE,
P(ylzy,- -+, xp) IZHRERBRDO KM EHERTH 5.

AR TIE, BV AT 1y RS Z/aHETY 7 b7 =7 Th 5 R @ glm B %
HAWTTS.

Hagtgr Y 7 v 7 =7 R ¢ http://www.r-project.org/index.html
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Histogram of PCR
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4.1: Eclipse Platform 78Y 22 hO SWT €Y a—)VIZEIFS5PCROLA NI T A

FYRLTAVANER, TI472[10]12 & 0 IREINZEFEE E V7SS
TIVIVZALTHD. EFFH LI, KEERETIVEEEMAGDOES Z LT, e
BYMETNVEHEET L HETHY, SVXLTAVANEDSNZ, T—2F 40 07PN
FUINEITONDE., FVRLTAVANEE, BHERE 7 VXL T) VI UT
T—=Rty hEHAWTWAZd, T—AT 4V ITRNF U TR, EIRGET — R ETIZ
HWTWEETH 5.

FURLTAVANETIE, £7, S2onzT—Xty ML, #OIELT VXL
Yo ) U TERFW, ZROT MR NIy T TNEERT S, IRIZ, HL2DT—h
ANSY Ty TNTF—REHWCRIEEDRKDRE - MR ARZERTS. T LT,
RTOFERZHEL, HLULOTH - DESBRZERT 5. £72, TV XL T+ VANEE,
BHALOBEEE 2 HET HI LN TE 3.

AWFFETIE, TV RLT 4 VA NEERKHENY 7 Y =7 Tdh 5 R D randomForest
BEE Z W THT 5.
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FE ZEER

\niy
JdUT

AETIX, FHEEEREZTO HHB ZIOERIZAWS T —XIZOWTIHRRS, /-, EE
47D FINE & Gl GIEIZ DWW TH RS,

5.1 EEROB™

AEBROHMNIZ, EVa— VDA —F—IZ5ZbLWVWaIvix—%2TFHlTIHE, Kie
THIZIZEALZZNNy FEBEA MY 2 X (PCR) BPHKER LIZHEST5Z & 2
B L THD. 5ODKBOSS 702 b aRFRIT, ST [20] THWSNT
WEHANYZZAENRYFEBEA M) 7 Z2DTRTOMETIZOWTFHIE T 2 RS
5. PHIKEE OFAMX, BaK, HEE, FIEZHAVWTEERIEIZE > TITY, BHF
HEENE L RBEA M) 2 ADHMASLEEZHSNITT 5.

5.2 T—48dtvh
5.2.1 @WRI7AYVIY A

ARESLTIE, KB OSS 70y 2 hTdh 5 Eclipse Platform 70 =2 b1, Mozilla
Firefox 7o ¥z Z7 b2, GCC7uyc7 b3, GIMP 7uy 7 b4, WebKit 7oy 2
Mo Z2RGIZT 5. £ av oo ML, BIIZE - THY - AsFriifibhTcnws e v
7 hNTHY, BARIEDIHEIKEN LNV, KFEORNETay o7 b L7z, AFIZ
KBTI NOMEERRD,

Eclipse Platform 7OY 7 k
Eclipse Platform 1Y =2 &, Eclipse 235720 DTFy N 74+ —ALT
»%. Eclipse 1%, 2001 4 11 12 IBM 234 — 7>V — AL I N7 S B R B 5%
(IDE:Integrated Development Environment) T& 4. Eclipse Platform I& Eclipse (Z
BIIAHE IV —LT =0 THHEEREINT WS, Eclipse iZ1% Eclipse Platform

thttp:/ /www.eclipse.org/eclipse/
Zhttps://www.mozilla.org/ja/firefox/
3https://gcc.gnu.org/
4https://www.gimp.org/
Shttps://webkit.org/
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JuY o hSMZ, JDT(Java Development Tools) X°, PDE(Plug-in Development
Environment) 72 & OY 770 = 7 M DMFET 5.

Mozilla Firefox 7O0Y = 7 b

Mozilla Firefox 7’0 =2 N &, Mozilla Foundation 23f¥$ 24—V —Z - &
ATy N7+ =D 7T 7% Tdhbd. Mozilla Firefox 1%, Netscape 7' 10
VI bOBMTOY 27 N THD, Netscape 70V 2 D34 =TV —Z4L
7= 1998 4E 2 A IZFAFHIAER Mozilla Organization 2336 EIF S50, 7oy =2 b2
U7, Mozilla 7R Y =7 MZIX, Mozilla Firefox 70 ¥ =27 DAz, B A —
N2 547 bTdH5B Thunderbird X A — M 7 4 Vi EIZEHIND 0STH S
Firefox OS 70 Yz 7 bR ¥ DY 7 7uy o N WEET 5.

Gcgeer>ayzy b
GCC (GNU Compiler Collection) %, GNU it 2 a1 F#ETH 5. GCC
19854, VF v —R - A b= ko THFEO I V81 T2 ERT 2K T
BIFEDMED STz, M) 231 T Pastel £ W5 SREIZ L o TEIPNT WD,
1987 4RI C BFBICEEE SN, GNU JaY 2 hO—2k LTI9THEIZA— T
V—Zfbx N7, GCC DIEHE Ny r—2 21X, C, C4++, Fortran. Java, Ada®
AVRLFUTITTATITIDREENT VWS,

GIMP 7Oy =/ b
GIMP (GNU Image Manipulation Program) 1%, GNU 7o ¥ =2 MZ X o THI¥
PITHONTWVWAHEBGTHREY 7 v =7 TH5B. 1995 4E1Z Spencer Kimball & Peter
Mattis (2 & > THFED GO 541, 1996 41 HIZFHTY V-2 7z, GIMP I,
MR T F 2 NORE, 777 —Ya VIR OEGUEE 22 T a2 fio7-H
FHEGUIETOEEZMA TS, 72, EVA IHERT A= a vERE
7272007 1 VABERES HZ <A TV 5.

WebKit A2 7 b
WebKit & (%, HTML, CSS, Javascript, SVG, MathML 7% & % fi##l 9 % HTML L
VEVVTITUIVVD IV —=LT =T DEHFRTH S, WebKit 1k, Web R—T DL
VRN ITRT TN = a v LTDA VY R—T 2 — A% KT 572007 L —
L= LUTHWONTED, Mac OSEHEED T 5 7 HThH 5 Safari ¥ A — )7
EDRkA T ) r—ya vTEHAIhTWAS.
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#£5.1: AEAEMY AT LD URL O 5K
A Nl Gl
Eclipse Platform | https://bugs.eclipse.org/bugs/
Morzilla Firefox | https://bugzilla.mozilla.org/

GCC https://gcc.gnu.org/bugzilla/
GIMP https://bugzilla.gnome.org/
WebKit https://bugs.webkit.org/

£52 N—YVa VERYZATLDOYKY MY URLDO 8
7uv=s 4 | UKV RY URL
https://git.eclipse.org/r /platform/eclipse.platform.common.git
https://git.eclipse.org/r/platform/eclipse.platform.debug.git
https://git.eclipse.org/r/platform/eclipse.platform.git

https://git.eclipse.org/r/platform/eclipse.platform.releng.git
https://git.eclipse.org/r /platform/eclipse.platform.resources.git
Eclipse Platform | https://git.eclipse.org/r/platform/eclipse.platform.runtime.git
https://git.eclipse.org/r /platform/eclipse.platform.swt.git
https://git.eclipse.org/r/platform/eclipse.platform.team.git
https://git.eclipse.org/r /platform/eclipse.platform.text.git
https://git.eclipse.org/r/platform/eclipse.platform.ua.git
https://git.eclipse.org/r/platform/eclipse.platform.ui.git

Mozilla Firefox | http://hg.mozilla.org/mozilla-central

GCC git://gce.gnu.org/git/gcc.git
GIMP git://git.gnome.org/gimp
WebKit git://github.com/WebKit /webkit.git

5.2.2 T—9tv MERAE
F—4UNE

ARRZETI, FefTAf5E [20] & FAIBRIZ, BHYSHE OTRENHFI® O X > MR, Sy F#FE
BREDA M) 7 A REREHY AT LADO6EHIT 5. ZD720I1Z, £7uy 7 b2
MHALUTWAAESEHI AT ANS T -2 2NET L. R5.112& 70y b7 —
X DHfFE % R,

7o, ZHEBEPII VR —ITHEUEZNE S0 2RET 572012, N—Ya VERY
AT L0633y MEREIET 5. R5.1XEToV 7 bPFHALTWENN—Va v
B AT LDYHRY MY URL #/237. Eclipse Platform 70 ¥ =2 T, Git YHRY
NUDBEEIZ T ONEHINTWS 72D, HED Gt VKRY MRS T—XE2NET
%. F72, Mozilla Firefox 78 Y =2 M, Mozilla 7AY =7 M 2R T—DD/N—T 3
VEBY AT LAERMHELTWS 2D, £52ITRTYKRY MY D /browser M FDI I w b
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%5&?—&&vb®%$ﬁ%~%

Joves g | RS | FRAE| a3y MEK | 33 v a— | BBEREER
Eclipse Platform | 2001/10-2012/10 | 96,387 94,990 195 13,297
Morzilla Firefox | 1999/07-2013/01 | 120,468 13,179 530 76,931
GCC 1999/07-2014/03 | 59,983 106,636 141 10,282
GIMP 2001/02-2013/09 | 12,030 28,163 87 4,068
WebKit 2000/12-2014/04 | 121,685 150,392 363 8,017

%% 5.4: Eclipse Platform 70 Y 2 b TDEY 2 —)L43E|

EVa—LVY | REAEBEY AT LA ETOIVE—2 VY M
Ul Ul, Text, Runtime, Search

SWT SWT

Workspace Team, CVS, Resources, Compare

Debug Debug

Releng Releng

07 &eMied 5. K5I INEL T — R DEREREZRT.

EVa1—-ILOEE

EVa— VT LNy FEREC A Y MR ZGHIT 572012, EOEY a—)iZ
HUTEBEEINEZRNYFHEWETA Y NEOPORE%2ITS. AEAEHEYATLICZE
WTC, EINEZRERICE, VMV 2T7OEDEYa—)L (AVR—-—F V) COR
HEBRDONE Vo IERAGH I N T WS, BAMIZIE, ZoOERE2ZICHEZITS. L
NUEMNS, FESBRIZEBINTVWEIEY 2 —LVOBHRTIE, REY 2 —IVOREIZ
KELEDPHTLUEDS. FDaD, V—AI2—FOES L, REAEHEY AF LD
VER—=3 Y MEHR, 7BV bOWiki =YV ZHWTRAMNIZEY 2 — I VDRE %17
5. AR TITo7lz, #7027 bOEY a—LVOREREP X OHREZ U TITRT.

Eclipse Platform 7OY 7 k
Eclipse Platform 70 ¥ =7 MZBT 2 ME#HA Wiki R—Y TIZFH#H I N TE D, Wiki
NR—=UIZ& B &, Eclipse Platform 7T ¥ 2 M Ul, SWT (Stantdard Widget
Toolkit) , Workspace, Debug, Releng (Z73#[4 25 Z &N TE5. £X54I12H5H L7
EVa2a—VEBLOAREGEHI AT LIBT3V FR—3 v MERT.

CARMFETIE, EVa—NearyR—3 Y PERUEKE UTHRAS.
"http://wiki.eclipse.org/Platform
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3 5.5: Mozilla Firefox 70 Y 2 N TDEY a—)L3H|
EVa-L% | FEAEEYATLETOIVR—F 2 4
General General
DeveloperTools | Developer Tools, Developer Tools: Console, Developer Tools: In-
spector, Developer Tools: Debugger, Developer Tools: Graphic

Commandline and Toolbar. Developer Tools: Style Editor, Devel-
oper Tools: Scratchpad, Developer Tools: Source Editor, Developer
Tools: Framework, Developer Tools: 3D View, Developer Tools: Re-
sponsive Mode, Developer Tools: Profiler

Bookmark Bookmarks & History, RSS Discovery and Preview

Tab Tabbed Browser, Panorama, Session Restore

Bar Toolbars, Downloads Panel, Location Bar, Search, Menus
Preferences Preferences, Theme, Shell Integration

App File Handling, Installer, Security, Web Apps

#£56: GCC7uy 27 hTOEY 2 — V|

EVa—VE | RAGEBY AT A ETOIVYR—32Y M4

C c++, ¢, libstdc++, preprocessor

Java java, libgcj

Ada ada

Fortran fortran, libfortran

MiddleEnd tree-optimization, middle-end, rtl-optimization
BackEnd target

Build bootstrap

Mozilla Firefox 7OY = 7 b
Mozilla Firefox 7B Y =2 ME, Web 77 ¥ ThH 5728, Web 77 U FREET
LN TR EI R T 72, 77 UV DOHLEERS TH 5 General, FAFEHITY —
)V Cd 5 DeveloperTools, 7' v 7 ~— 27 HE% k5 Bookmark, Web X—Y DX 7
WS 5 Tab, 77 7DV —I)bN— R = a—NN—¥PIZBT 5 Bar, 7— <D
TR %MD Preferences, Web 7 7 VBT % App (20 # 217572, £55124
HUEEY a2 VB LXUORELGBEHY AT AMIBEITS 3V K=Y ML ERT.

Gcgecec7oyxzs b
GeCc7uvzZ b, a1 S5 Thb, fEHE)Ry r—ITlE, C, Fortran, Java,
Ada DEFHIZHIGLTWS. 7z, GCC X, R PR 2175 7n >y b
\/}\%B, H%E{B%f’??5i]\}bly ]\%B’ j_—}\ﬁzﬁx?&ﬁjﬁi/\‘yal\/ }\%5#61‘%5‘2
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57 GIMP 7ay 7 hTOEY a2—)L4E|
TV | RAGEHY AT A ETOAVE-R Y M

General General

UserInterface | User Interface

Plugin Plugins
Tools Tools

# 5.8 WebKit 7uy 2 NTDEY a— )L H|
EVa—% ‘KEQ%@VX?At?@EVﬁ-*VF%

WebCore WebCore Misc., WebCore JavaScript, Platform

JavaScriptCore | JavaScriptCore

Build Tools / Tests

Layout Layout and Rendering, Text, SVG, CSS, Animations, WebGL

API WebKit API, Web Audio, WebKit BREWMP, WebKit EFL, We-
bKit Gtk, WebKit Qt, WebKit wx, WebKit Misc.

Inspector Web Inspector, Web Inspector (Deprecated)

WebKit2 WebKit2

INTWBE 7oy bV REIZKREEIZL->TELRSD, IRV Y REB X
UONw 7y RERIZIL@ETH 5728, R56ITRT Lo E 2T 7.

GIMP 7Oy z 7 b
GIMP 7uyzZ b, AEABEHYATLDI Y R—% > MEHREZHIZ, GIMP
OI@EY, =Y —A Y R—=T =AW, TI3T1 Y, HBOMHREEITS 120D
DEEBERFF DY — T B U7, RHTIZHEI 2T -8R E2RT.

WebKit 7O 7 b
WebKit 1, 7B8Yx2 FDOWikiR—Y %Y —23— FOMEEZFIZHEI U 72, 77E
U7 AR 2 £ 5.8125R 7. WebCore &1, LX) V75475 %L, JavaScript-
Core & 1%, WebKit FZZED 72D JavaScript TV >V TH 5. 7z, Inspector &I,
Web R=Y DY —ZADRRRTNY T DI-ODBEKRETH 5.

EVa—IA—F—0DH5H

KBAIVR—DREDEV 21— NVDEYa— LA —F—ThEHLOHHFEIZDOWTHERA
5. KIFETlE, EVa—NVA—F—D¥HHILEE UT, REDEY 2= U THE

8http://www.redhat.com/magazine/002dec04 /features/gcc/
Yhttps:/ /trac.webkit.org/wiki/
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£5.9: 33y FOFMHAIZEETNEAESID Ot HiE—E

VAR 4 S X — 4] 1

Eclipse Platform Bug 25453 fixed. Bug D EZDET %= A~
HE&ID & U Tl

Mozilla Firefox Bug 1229076 - Bug DEZDE T % A~
HEID & U THlld

GCC PR target/32000, PR1324 PR DE#ZDOET %2R
HAETID & LTl

GIMP (bug#155325) #DEZRDOBT % AR
& ID & L CHi

WebKit bug.webkit.org/show_bug.cgi?id=1479 | id=D & D ¥ % £~ &
A 1ID & LU THlidy

INTNY FeN=—Ua VEBY AT LIRRLTWE0E S heifi~d. LUNIHEIF
NI % <9

. WEDIAIVA—NIIv I 2{T-7233Iv bar2HET 5.

2. Iy bEJIZEEFNSIIY FOHPEXLSAEEID 2057 5.

3. AEHASID»OAESEHY AT LDV ER—2 Y MERESIBL, EYVa—)
ZRET 5.

4. 15 3DNIAETRTDIAI Y Z—IZHLTITD.

AEANRE 2 Iy MEROOBMITZITI HAEELT, I Iy FOFBPAXXIZEENS
REAID 2HUS T 2 HGENL S O THW SN T WS [28, 19, 16, 26]. I I v D
A IZEEFNALRLESID O HFiEZ 7oy o7 M k-oTHEL LD, X598
OYxZ hTORESID i NZ—2 2RT.

EDFETHRILZ&7aY 22 hOEY2a— LA —F—DB%E2EK5.101Z5R7. 5.10
Mo, GCC7uyzy NTO Ada, Build, JavaEY a—)liE, EYVa— LA —F—0D
MIATHB7-D, FHITEIELNTERW. TD7D, KFETHEETSHEY 22—
NHERINT 5.

5.2.3 EAEXRE=

5.3 FL{MigiE

FHIFEE OFEMfEE L U CHER, HHE, FIfizHWS. HEAERKRLIX, EYVa—)b
j~%~f%é&%@btﬁ%@o%,%%n%ya~»ﬁ~%—f%otﬁé%hb,
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BHERE, FBRIZEYa— VA —F—THhH2HBEDI L, EVa—NA—F— Tl
IN-EEEZEBBLTVS.

Fz, WERLHHARIIN V- FAT7OBERIIH L7720, HERL HEKEOFFIET %
WoZfETH 5 FliEZ HWTFHIMEOF G 2175, FIEIFX51ICX--TERINS.

2 xR x LR

H =
FUE =~ imi

(5.1)

5.4 =RRFIRE
AR CAT > TSRO FIE % DT R T

FIg1: 79ty bDORE EYVa—- VA —F—LIEEV2a-NA—F—DFTNFTHNOD
T—REITVRLI2HEL, FRxFET—X HI¥RETANT—XLT 5.
BzIE, EVa—IA—F—DF—=K»1004, FEIa2a—-NIA—F—DF =X N
10,000 :H 72295, ZDrE, VAL LEZEY 2 -V A —F—DF—
RE50MH, MUK 7YX LM UEIEEY 2 - Ad—F—DF — &% 5,000 #4-HL
BL, PET—XeT5. TLTHHINEDPSEIDT—X%E2T AT —X &
5.

FIg2: ZET—YDNSVRFAE  JFEVai- A —F—IZHREYV 2V I —F—
DEEIFZE L BV, ELWFRINTERWENAD B (17, 25]. ZD720, ¥
BT —RDONT VADHBEEITI O, EEYV 2V —F—DFET—X%2E
Va—lA—F—0FFETF-RXELEUCBIZEDES. XX, EYVa-IVA—F—
DFET =250, FEEY a—NA—F—DFHET—X035,000 4H > 7254,
FETa—NA—F—DFEHT =X 5 5047 X LZHIML, 7YX LchitL
50D T—REFET—RLT 5.

FIE3 : 28 FIE2 TERUEFETFT—ROFEZITS. AR TIE, FE7LITY XA
LTV AT 4w ZEIRB LY, VXL T7AVAMNEZHAWS, EVa— )Lt —
F—THEHERELR 1, FEEV a2 A—F—ThE0RELZ0L L TH¥ET 3.

FIE4: FH FIESTEHULMERICEDE, AT —X2HWTCTHIKEZ2EH T

5. FHIKEEOFMGIEEIIZ X, EEX, HEE FIEZHWAS. FHIOMEER, HHY
D05 ETHhH o728, EVa— A —F—ThHs L¥kdT 5.

FIE5 : RERIE FETFT—XETFANT—RIZT VR LRI NS 720, FHEERA
WEZAT S, TORD, FIE1IASTFNEL % 100 EFE DKL, 100 [E47 - 7-F5RD
Wil % AR 2R TS S & 5.

FIE6: £EETITORT FIH1»SFIES 222 TRAR//NK —LIZDNWTIT .
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FIE7: 2EV21—IICHLTOET FIH1»S5FIEG6 X, HEDEY 2 —IzoWT
Tbnsd., T, FlE1H»STFIEE 2REY 2 —)LITH LTS,
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#£510: 7V N TOEYVa— IV A —F—D

avzs b4 | EVa-L4

EVa—)A—F—D

Debug 15

Releng 4

Eclipse Platform | SWT 12
Ul 52

Workspace 16

App 18

Bar 66

Bookmark 54

Morzilla Firefox | DeveloperTools 45
General 73

Preferences 66

Tab 64

Ada 1

BackEnd 13

Build 1

GCC C 9
Fortran 3

Java 1

MiddleEnd 16

General 9

GIMP Plugin 13
Tools 7

UserInterface 11

API 151

Build 155

Inspector 40

WebKit JavaScriptCore 42
Layout 140

WebCore 180

WebKit2 21

23



#£5.11: BT PHIET V&

ET A | ETVHSEIZHVB A R Y 22

PCR N FEHERE D A

T B TE B D A

aRA Yk o X v MR, Ha A Y MR

Ny F faosy FEFEE, ANy FREEE

PCRA-IG B SNy FEBRE, TR

PCR+2 A ¥ b Ny FEBE, B A Y MR, Ha A2 MR
PCR+/%y F Ny FEBVE, o8y FEREE, ANy FERFEK
TEEIIE+ 3 A > b TRENAR, o A Y MERIE, B 3 A v MERIK
JEEAE Ny F TRENAR, $Ro%y FERE, BNy F R

TIAY 4Ny F

oAy MR, Ha Xy MR, RNy FEREE, HoSy
F AR
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7.3.2 False Negative & 7 > =FA%E
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Ny FEBREZAVWTICRS PHIKBELRE L RoET NV TH LT EDOTFHIET LD
FHREZRT., RT1LIZBTE1, 021, EVa— VA —F—ThE3NEInERLTH
D, 1IEEYVa—IVA—F—THhsIL%, 0 FEVa2a—-IVA—F—TRVWILEZRLT
W5, RTLIZRT LS, Ny FEREDOAZHWAEZFHETVICLDEY 2 — LA —
F—Tdh 5 YW I NFAFREIX, 817 (364781) AFEL, TDIHLHEBIZEY a—)
I —F—ThHo7=fREIL36 AN THo7z. RTLITRTEDIZ, Ny FEEREDAZ W
FPHETIVCT, EYVa-NVA—F—h2FBEZRNZSFHUTETVEHDD,
EAFFEDET VLTI, EBRICEY a— VA —F -l Es, EVa— A4 —

28



F—THRWETRIUZBREII ANz, ZORY FEBEZHWSZLIZL>THIDHT
EV2A-NVA—F—THLHLFUIT LI EDTEHAHIEHT S.

Ny FEBREZHVWS ZLIZE o THIOTEY 2a— VA —F—THILTFHTEI LD
TELFREDN Y FORGEEREZ EDORET > TWieh 2o s. £7.212, Ny F
HEAH WA ZLIZE o THIOTEY a— LA —F—THhELFHTEZILDTEE
BHFE D Mozilla Firefox 7B Y 22 F D General €Y 2 — VIR L THERBEI Ny F %
MREEL, N—=Ya VEBY AT L2 Iy PUEZEEEZRT. R7T2ITRTLIIC, Ny
FEBREZHWAZLIZESTHOTEY2a— I FA—F—ThdLFHlITEZIEDTE X
FIRRETCHHEY 2a— VA —F—AlL, Ny FWitZz 34 EiT-oTHEH, EVa—IF—
F—BiE3E, EYVa—A—F—F2ETH>7. 4, General €Y a— &I
728y FOMBREINL 2,015 TH o770, EVa— VA —F— A%, EEINZ Ny FDH
1.7%(34/2015) D73y FITH U THEEFEREZ T o TWAH Z &b n 5. ThiE, General
EVA-LVDTBADEVa2a—VA—F—D>%, 6 FBHIZZW Y FRIEHTH > 7.

% 7.1: Mozilla Firefox 702 = 27 b ® General €Y 2 — )L DL R

Ny FEBED A | FEERORER
1 0

FHFER | 1 36 781

0 0| 37,881

SATIHZEDE T IV | EBEOFER
1 0

FHFER | 1 33| 1,794

0 3| 36,868

£ 7.2: HATHIRDETIVCTTFHUIT E d o FBIFE DXy FRGEERIEL
I3y FHREE R
EYVa—=I)VA—F A 34
EYVa—I)LA—FB
TEYVa—-)IA—FC

INSDFERNS, Ny FEBEZHAVWTIZPHIZITY, EYVa— LA —F—%2REL
TWGE, TEVa— VA —F—ADIIREVa2a—IZHUTEHMOZ WERKEZ T
HTEHEZEMTERVENDED L &b Tz,

29



% 7.3: Movzilla Firefox 780 £ 27 h @D General €Y 2 — )L TO FHlfER

Ny FEBEDA | EEORER
1 0

FHIFER | 1 36 177

0 0| 38,485

7.5 ZHMOMREE

KIFGE TIT > 723 EEROFE R TlE, Mozilla Firefox 78 Y =27 b KO, GCC 7'm
Yz b, GIMP 7BV 2 MIBEWT, HEEDN1.000 & 745 FHIETVHIEFEL .
A, FHKEE D 100%Tdh 5 FHIETIVIE, EERCFHT D HIEDHLE > T\ 2 Al fEED
W20, RIFETIT o 72 FEBROZ UMM EZMRGES 572012, FHEEAN1.000 L72>7-ET
WIZDOWTHF LS HET 5.

FHEA1.000 & 7> 72551 TH 5 Mozilla Firefox 70 Y =2 h® General €Y a2 —)b
BB, Ny FEREDOAZHWEZTFHET VO FHFEERZ2X 73 10RT. X731
BIId1, 02X, EVa—NVA—F—ThHENEINZERLTED, 1IFEYa—ILF—
F—TH5Ir%, 0IFEYVa— A —F—THRVWIELERLTWVWE., RT3IZRT LD
2, FHNZE D EY 2a— VA —F—Tdh 5 &YW I NFREEIX, 213 (36+177) AFE
U, ZOSLEBUIE Y a— VA —F—THo-fFHEIL6 A THo7z. EBIZEY 22—
WA —=F—THo=HFEEN 36 AFEL, TDIH, FHIZEIDEY2a—-VE—F—T
BWEHI I N-FAREIEFEE LR o7, ZTD7-dH, HEED1.000 &Ko7~

7.5.1 /Ny FDTE

AWFETIE, EVa— VA —F—D@EZ A MY 22 ULT, Ny FHEHEEZER
U7z, X"y FEEE L LT, EYVa—I)UIZEMI NNy FORBUZ KD 5 BlFEE DR
ULy FORBEZEELTVWES, FFEDEYa—VHIZBIT2FEEDY —Aa—1R
R A ERE EELT B, Xy FORBDOTIERL, SNy FOFRTHET % H1ED
EZoNnb.

AT TNy FOTETIER L, Ny FOREZHEHLUZHEHIL, OSSHEAEICH VT,
BRIN2 39 FOY A XN VWEDDRL WD TH S, Weiigerber 5 1%, OSS 71
Vg MIBERINZ Y FESNL, BEREINZ 0% LD NNy FA 107K TH S
ZLZRPALMNITUTZ[29]. I NDBE NNy FOKRERBY A XD/NI Wy FTHNIE,
Ny FOITEE TNy FOERBOMIZEWHBEBRERNH 2 Z L2, 200, Kif
"TIX, Ny FOTHTIERL, Ny FORBEERHL .

30



7.6 fHIH4

7.6.1 TEZa—IIDEAE

AL TIT > 723 HMER T, K70V b2EYVa—IVEATHEITIE, V—2
I— NOMEPAEEEH I AT L0V R—3x Y MEH, 70V hD Wiki =Y
EZHL, ThoDFmER, EEVPRENEZTo7. 207, EYVa—LaEOER
OUHMER R IFEEL W=D, AFEOEY 2 — I VRE AETIE, EE0XEBIZLS
RNEEIRSTWE, ZTDD, REZEITIANIEST, EVa2a—ILREOKERBLY, €
Va— )VORENRRLBAREEND B, EV a— IV DEOERNELRLZZ2IZLD, FHI
FERNELZAREMERHD 2 Z L ITEI N,

7.6.2 AEABHREIIY MEROUVEHHIFTAHE

AT, EVa—IA—F—2REDEY 2 —ILIZBRIN Ny Fr2 A N—Va v
B AT LIZAIY FLTWBHREEL L. 20D, REASDHERE AESEBIE
DD 7> Iy POFREDOEBMITEZITOIVNELRH-7-. AFEEGEHREIIY b
HHROOBMNITHLIEE LT, 23y FOFBHXIZEENLSTFA IS, FEAID 24
27 7u—Falofz. LBLAEYS, RESBEDZODOIIY FTHLDIZHH
o539, IIY POHAIIAEEID 25 L ABWVWI Iy MDFEMET S, TDESH3
Y NPEFEHETEIEIICED, TRy MUEODBFELTUE, AROFERE (TR
RAOFERIZHR T UE S WREMEDL DD Z A WEINT WS 4, 7, 5].

AFEIZBWTE, ZOREAERE I Iy MEHROOVOSBMITIRAIZEET—XE Y b
DR O BAEL 2 8EMDLRHDEDD, SHITo72EEBRTIX, #2 Iy MEgd 15 5E
B 7oV b EHNRIILTWEZ NS, a3y MIARESBIEDZOHDII Y
RO E SN HMATHW TS Z L IXBFENICATRETH S, D7D, SRETIX, 3
Y MOFIAIZEENDETFA MG, AEGID 2H#MiT67 7u—F22 0, B
PHIZAEAERE 23y MEROOBEMIT 21T o 72,

31



SE FEEME

\niy
JdUT

AFETIE, AEOAMED T ZHOMITH72DIT, Iy R—FIKIZET LI5S X
O, BREOBEMEIZET 5%, EYVa— A —F— BT HHEICOVTHNT .

8.1 IAIvH—FMKRICEAT BT

AL, OSSPAFIZE W TEERKLEZHS> I v X —IZHEHLZ., 23 vX—IC
B 2MEVBBRAIITONTE D, KEITIE, OSSHHFIZBITS, BREDNDII Vv R—F
M7av AT BRI DWTIER S,

Jensen 51, OSS 7B Y 7 MATORAKEDHRENENATE Tu A2 ST
B57-00Z, FFBEIIA VA a—2{7528%, [EINTWVWE RFa Xy MNREDHHT
EIFoTW5, DR, 7udz s b aT7RREED S OHFEX KR AZKRT, a3
R—=~NDFEEPTONTWEZ EEHSZL TS [21].

Zhou 5 1%, 1EENHAM O R W % Long-Term Contributor (LTC) & U, BIFEEH
TuY 7 MISIU ORI CREEBIFE D LTC L R 05 0D Fifll 217> T
W3 (31, 32]. T—AARXT 1 DFER, BFRENLTIC L2505, Tuvzs b %
B0 &SEES LU, BAREOEMN, FAREORNIEI->TETIVLTERZ 2L
IZU72. Zhou 5%, I IV R —IZRELZFHITIEARLS, 23Iy MERZR~-4< & d,
EHARORWHAEE Z FHIL TW5.

Shinha 1%, II VX —IZHKT IR Vw2707 bOATHREHE IR LHE
Nz, V—A2— ROEFREER, HEINALELEOBERERE R EDFEHRE AT o
LT3 [27]. Shinha &1k, I 7HFREICRBHFEIX, OSSIZL > T XY EERIS
DA—RIZHLUTOEMDED DI L, 7OV bDATAUN—THLHFEE L HH
ExT>TWABZ 2 SNIT U,

PESIE, TIvR—LIEENDE ) RY b NEBEEFEZ KIS 2 HERZ RO E %
BHT B E2LET L2017, FREOTRS Iy R—ITHEE TR EERELFIRE
ZEOTH A RRIEEE % Eclipse Platform 7B Y =2 b & LT, Mozilla Firefox 7' 1
VIl MEXNRIZONFLUTWS (33, 20]. [33] TIX, EEIEE UTNy FEREE, Ny F
MREEE, A Y MEREASRE, EEHRZ DA M) 7 A2AVWTII v X —IZHEKT
LEFEEZTFRHILTEY, MERIMH 70T 27 M EHIZ10%A T o723, HEED
TO%ZHBAHFERL->TED, FHIZIIvX—2FHTETIWVWARWD, TIvX—

/11

/]

32



IZFRRUBRED OB, T0% % BASHABEIIREET N CTFHIT LI LN TETNS

R TV 3

Gharehyazie 5 1%, I 7BIFEE DRI Ny FEMZ L OFEMK 2 E® 721 TR <,
%m=$MT%&8®HAW@Eﬁ%%E§M5K%K FAFEREDIIa=r—vay

LBV =¥ xy NI =T AN T RAEHNT, [ROBRE (23Ivx-—71Y) %
%@me\ 14].

Bird 51, 70Y 2 bOaATRFEEIIAET LT O AR SNITT ST, FilFE
FHOEENAES L TEENAMIZEES 2 08 2 EFE S FiEZ2 AW T{T>TW5 [8]. Apache
JuYxzZ MB XY, Python 7BY =2 B, Postgres 7O =2 MIBWTHOZETT-
TR, A THFREICHAEL TV HHREE ZEHRG» SN 1 EMBRTHELTED, 1
HERBES L ATHRECAET SRR THRLTWDSZ L 2SI L. £72[8] T
&, BIFEOEEMMA 1T ELD BHVES, I T7HEFCSIIDOLLRE S 2 s
5L, 1FEXDBREVWEGS, HXEHRFEFN—Ya 2o TUE D WREED
HhdLBRSNTVWDS

Zﬂ%@ﬁ%?ﬁ,&%_ﬁMLfméﬁ%%#7ﬂ/17F®37%%% AR AR S
TOTHRXADETIALET>TWED, RIIFETI, FHABEDEY 2 - T L DMK
EZERLUTVWSRTRERZ-STWS.

8.2 FREDEMICET BT

ARFZETIE, EVa2a— VDA —F—IZSTDbLWHREEZMET 572012, EYVa—
F—F—DEMNEEEE U, AE L FERRZ, SEIREOEN 2 RS 5 720 OM5E T
b TWb., AFIZ, SEEEDOEMEZIEET 272D DMEICTDNTIHRRS.

McDonald 5 1%, Expertise Recommender & FFEIV S ¥ AT L% FEE U 7= [22]. Expertise
Recommender I%, Web 77 V¥ TENET BV AT LTHY, 2—HF—HRITI7—Av&—
VREDMELZWF—T— R% AJ13 5 &, Expertise Recommender (%, £DF¥—"7—
FICHEBINDHAEEDY A MERY. F—7— NTHEHBINDLFAREHFIX, N—YaE
Y AT LOEEBENOF—T—NVREENE T 7 AN EZEHEL TWDHFEE 2
MIaZeizkd, HEINS.

Mockus 5 1%, BiFEE DM % Wb $ 572812, Expertise Browser &\ 5 Y — )L %[
¥ U7z [23]. Expertise Browser &, BFEDY — 22— FOLHBEHEZINEST S LI X
D, BHFENESI Vo LSHEEBRELLTVER, L\W0ole®, REDT 71 Vi
EORFHFIZE o TERIZAEHEINTVEPRE L Vo IERE I —F —IZIRRL TN S.
Expertise Browser 2 W5 Z &2 X0, FEDEMDPITIZFF L WHAERE 2R T LI &
DRGITIRY, FRICET 2R %E & D IRNITITD 2 e G TE 5.

Alonso &, &3 IV X —PEDEAMAEIZRHIFEL VWOPZHS NS 572012, &
Iy R—PREELT M E 2 g5 Y — L ZRFE L 72 [1). Alonso & 23BAFE L

33



72V =)V TlE, V—RIA—FNOREB LY, 23y MNRFOHIAXD S, FaAIvX—»21 &

CEFELTWE 774 IVIZEEFNEF—T7—KP, I3y MFOFHAIZ LR LTW
¥ ——RNEHHTSE. ZLT, TNS5DOF—T—R2XT7 777 RIZEoTHERRLT
W5, Alonso SFAFLZY =L, II v X —TRBEVWERELII v X —IZEM%
FTHRICHHINSG Z L Z2HFFLTW5.

Anvik 5%, HESINAEEEZHEY T LETOMAEZHET 57012, N—Yav
B 2T LDT—REHWEEGELE, REGEHBVATLAOT —XEHAWGEETOT
HFERDOIIKRZIT>TW5 3], N=Va VEHY AT LDT —X2HVWSEETIE,
HINZAEHICHEETZ2EYVa— V2 HEL TV IHREZHEL, CEHAEHY AT
LDOT—=RE2HVBEGAETI, MESINEZAEGLHEET L AREAD CC List iIZA->TW
LHFE R, EETAHIAEGIZaAA Y M EEMLU CWARMBEREEZHEL TWb. ER
DFER, EBLOLDETNIZENVWTE, SWHETTHTEILNTEZI LR broTz.

D&z, ZHREOEMNZITET 27-ODMEVRAIZITONTED, AWK T
H, ZHAREDOEY 2 - NV T LDHEEEZZERELTVWAE I Lo, ITNODMELILET S
HAE DRV, LA LAD s, KWL, EVa—NVA—F—R50%E%FHIL
TWVWHRTINS DAL IFEL>T WD,

8.3 EVa—IA—F+—ICEATLHE

AL TIE, FEDEY a— )V 2#HYUTL2IIvER—%2FEVa— VA —F—L L, €
Va— VA —F—2HBEOTRORET 520D EEETEE L. AWK L HEIZ, €
Va—A—F—IZEHUEMENMTONTWS, BRI, EVa— A —F—I1Zf7T5
HRIZDNWTHRAR S,

Microsft #: 4B Td % Bird 1%, Windows Vista & Windows 7D 22DV V) — ZIZx¢
LT, EVa— VDA —F =Yy TEARABAHMEDEBRE SN L9, A—F—2vT%
HBEARN) 2 AL LT, EVa— VIZEHZMAZHFEEDEFHP, KEEV 21— ILEZE
HUZHFREDOEERBAELERBUI DD EEREL LTWS, 22T, Bird 50
HETIE, EVa2—LVDHAEZT 71V E L ToR2IT>TW0Wd., D OFEE, +—
FIy T AN) 7 APMETNE, REEEBLWERE B 7205, A—F—Ty T
DHHEIZIRO ONTWHRWE Y 2 =)V, FEMETTAI 2oL, ZOFER
i&, Nagappan 512 & HAfI%% [24] TORERZ LR L TW5S.

Greiler 5%, [9) DfFFEDY TV r—>a v AXT 142 LT, A—F ¥y Ta2ERld
LT AN I AREREL, EVaAa-NVDOA—F =V T REEKE OBEZRE ST L
72 [15]. SHTOFER, FHit @B LA —F =Yy ANV I ZEAVEZ 2L, [9]
ICHARBWHETARESTHZ1TS Z 8B TE . Greiler SOHETIE, £V a—LD
B2 7 7 AIVENMNB XY, T 27 MVEAE LU THREIT>TWAS.

Foucault 5%, OSS 7m Yz h TORFEDHHEAIZEHL, REDOREALY 7

34



Ny 7 OFEOBERIZOVTHNEITo72[13]. 7RIV MUV THRA USRS 2
External Newcommer, €Y a2 —)L L X)L Tt A U 7z¥# % Internal Newcommer & U,
ITNENDRFRENPEFH 2 MA -7 E2HEH L TWaB., oroftR, External Newcommer
(2R, Internal Newcommer (&, AEEGEZFERL LW &b h o7z, DF0, Judx
J MNATEYa—NVA—F—PBETLIHEG, V7 M7z T7OREMETFLURWERANIZSH
52 NS TR Tz,

INSDOMETIE, EVa—IbA—F—¢V 7 b7 HEOBERIZOWTHHD»TH
NTVWLHDD, EVa— VA —F—2RKETL7ZODRFIFEIDOVTIEERSIN TR
728, AL HNR RS, 72, TNSDMHEDOFERNS, £aIv X —NHYT S
EVa—VEPHICRET ANV T M 27 OB EZMA EIEIERFIIRVELZ L
Wond., ZDO, K TIT>72£512, HEEYVa—NVDA—F— R DG 55HE
ERETHILIE, VI MY T OREMIHEEICLIVWHELEZLLEZOND.

35



FE9E bW

AWZETIE, FEDEY a— V2 HYTELIIvR—%2ETa—)VE—F =LV, €
Va— VA —F— b REREWFEEERT VT A TOWRBEDHNSKET L7200
HEFNEMELZ. FHETUREDZOIZ, FBITHIE[20, 33) THWS TWAIEEIR
ANY oA (FREIHIRE, /Sy FERFEE, IXA Y MERRERY) 2EYVa— LT EIZEHIL
Tz. £z, EV a0V A—F— DM ERHTEA M) I ATH BNy FEEBRE ZH 7212
EFLUTZ. TUTC, EVa—IA—F— 2 b0RE%2 FHT 2, /Ny FEHEED FHI
WIEW EIZFST 208 D ORGSR Z 1T - 72, FHMEERIE, 5 20XEETnY =7
;N (Eclipse Platform 7@ ¥ =27 K, Morzilla Firefox 70>y 27 §, GCC 7uvz 7 h,
GIMP 7B ¥z 2 b, WebKit 70y xz 2 b) 2NRITIT- 72, FHHlIFEBROFER, 55D
0SS 7BY 2 hDITARTIZEWVWT, Ny FEEEZHAWRWTHIE TR, Ry F
HEEZHWZFHIE T VI, FHKEEDRW ET 22 EBHL IR 7.

SEAT 5 123 HlERTIE, 5 2DTRTHDOSS 7Y 7 MIBWT, EVa—IA—
T2 EVHEXRTTHTEI N TE . FRIZEYa— VA —F = o /-fFKER
RN FRTBEIENTEEIERHS LR o727, EEDOSS 7uy 7 M
BWT, AFENEHAINSGZ L 2M/HT 5.

36



AERFER

ER=E
o lUA B, KV MM, “EVa—- NI LDOEHREEZZEBLIZEY 2 — LA —F—f&
E P - KB OSS 7u Yz 7 bADBEA” EHAHE Y 2% ERE 25 191 [V
7 b7 LR S, KRBT, 2016 43 A (ERTFE) .

37



£ £ X |

[1]

Omar Alonso, Premkumar T. Devanbu, and Michael Gertz. Expertise identification
and visualization from cvs. In Proceedings of the 5th International Workshop on
Mining Software Repositories (MSR’08), pp. 125-128, 2008.

John Anvik, Lyndon Hiew, and Gail C. Murphy. Who should fix this bug? In
Proceedings of the 28th International Conference on Software Engineering (ICSE’06),
pp. 361-370, 2006.

John Anvik and Gail C. Murphy. Determining implementation expertise from bug
reports. In Proceedings of the 4th International Workshop on Mining Software Repos-
itories (MSR’07), pp. 9-16, 2007.

Adrian Bachmann and Abraham Bernstein. Software process data quality and char-
acteristics a historical view on open and closed source projects. In Proceedings of
the Joint International and Annual ERCIM Workshops on Principles of Software
Evolution (IWPSE) and Software Evolution (Evol) Workshops (IWPSE-EVOL’09),
pp. 119-128, 20009.

Adrian Bachmann, Christian Bird, Foyzur Rahman, Premkumar Devanbu, and Abra-
ham Bernstein. The missing links: Bugs and bug-fix commits. In Proceedings of the
18th ACM SIGSOFT International Symposium on Foundations of Software Engi-
neering (FSE’10), pp. 97-106, 2010.

Nicolas Bettenburg, Rahul Premraj, Thomas Zimmermann, and Sunghun Kim. Du-
plicate bug reports considered harmful . . . really? In Proceedings of the 24th Inter-
national Conference on Software Maintenance (ICSM’08), pp. 337-345, 2008.

Christian Bird, Adrian Bachmann, Eirik Aune, John Duffy, Abraham Bernstein,
Vladimir Filkov, and Premkumar Devanbu. Fair and balanced? bias in bug-fix
datasets. In Proceedings of the 7th Joint Meeting of the Furopean Software Engineer-
ing Conference and the ACM SIGSOFT Symposium on The Foundations of Software
Engineering (FSE’09), pp. 121-130, 2009.

Christian Bird, Alex Gourley, Prem Devanbu, Anand Swaminathan, and Greta Hsu.
Open borders? immigration in open source projects. In Proceedings of the 4th Inter-
national Workshop on Mining Software Repositories (MSR’07), p. No.6, 2007.

Christian Bird, Nachiappan Nagappan, Brendan Murphy, Harald Gall, and Prem

Devanbu. Don ’ t touch my code! examining the effects of ownership on software

38



[10]

[11]

[12]

[13]

[14]

[15]

[17]

[18]

[19]

quality. In Proceedings of the 19th ACM SIGSOF'T Symposium and the 15th European
Conference on Foundations of Software Engineering (FSE’11), pp. 4-14, 2011.

Leo Breiman. Random forests. Machine Learning, Vol. 45, pp. 5-32, 2001.

Laura Dabbish, Colleen Stuart, Jason Tsay, and James D. Herbsleb. Leveraging
transparency. IEFEE Software, Vol. 30, No. 1, pp. 3743, 2013.

Karl Fogel. Producing Open Source Software: How to Run a Successful Free Software
Project. O’Reilly Media, 2005.

Matthieu Foucault, Marc Palyart, Xavier Blanc, Gail C. Murphy, and Jean-Rmy
Falleri. Impact of developer turnover on quality in open-source software. In Proceed-
ings of the 10th Joint Meeting on Foundations of Software Engineering (FSE’15),
pp. 829-841, 2015,

Mohanmmad Gharehyazie, Daryl Posnett, and Vladimir Filkov. Social activities rival
patch submission for prediction of developer initiation in oss projects. In Proceedings
of the 29th International Conference on Software Maintenance (ICSM’13), pp. 340
349, 2013.

Michaela Greiler, Kim Herzig, and Jacek Czerwonka. Code ownership and software
quality: A replication study. In Proceedings of the 12th Working Conference on
Mining Software Repositories (MSR’15), pp. 2-12, 2015.

Monika Gupta, Ashish Sureka, and Srinivas Padmanabhuni. Process mining multiple
repositories for software defect resolution from control and organizational perspective.
In Proceedings of the 11th International Workshop on Mining Software Repositories
(MSR’14), pp. 122-131, 2014.

Haibo He and E.A. Garcia. Learning from imbalanced data. IEFE Transactions on
Knowledge and Data Engineering, Vol. 21, No. 9, pp. 1263—-1284, 2009.

James D. Herbsleb, Audris Mockus, Thomas A. Finholt, and Rebecca E. Grinter. An
empirical study of global software development: Distance and speed. In Proceedings
of the 23rd International Conference on Software Engineering (ICSE’01), pp. 81-90,
2001.

Kim Herzig, Sascha Just, and Andreas Zeller. It’s not a bug, it’s a feature: how
misclassification impacts bug prediction. In Proceedings of the 35th International
Conference on Software Engineering (ICSE’13), pp. 16-24, 2013.

39



[20]

[21]

[22]

23]

[24]

[25]

[26]

[27]

[28]

[29]

Akinori Thara, Yasutaka Kamei, Masao Ohira, Ahmed E. Hassan, Naoyasu Ubayashi,
and Kenichi Matsumoto. Early identification of future committers in open source
software projects. In Proceedings of the 14th International Conference on Quality

Software (QSIC’14), pp. 47-56, 2014.

Chris Jensen and Walt Scacchi. Role migration and advancement processes in OSSD
projects: A comparative case study. In Proceedings of the 29th International Con-
ference on Software Engineering (ICSE’07), pp. 364-374, 2007.

David W. McDonald and Mark S. Ackerman. Expertise recommender: A flexible
recommendation system and architecture. In Proceedings of the 3th ACM Conference
on Computer Supported Cooperative Work (CSCW’00), pp. 231-240, 2000.

Audris Mockus and James D. Herbsleb. Expertise browser: A quantitative approach
to identifying expertise. In Proceedings of the 24th International Conference on Soft-
ware Engineering (ICSE’02), pp. 503-512, 2002.

Nachiappan Nagappan, Brendan Murphy, and Victor R. Basili. The influence of
organizational structure on software quality: An empirical case study. In Proceedings
of the 30th International Conference on Software Engineering (ICSE’08), pp. 521
530, 2008.

Art B. Owen and Yi Lin. Infinitely imbalanced logistic regression. Machine Learning,
Vol. 8, pp. 761-773, 2007.

Foyzur Rahman and Premkumar Devanbu. How, and why, process metrics are bet-

ter. In Proceedings of the 35th International Conference on Software Engineering
(ICSE’13), pp. 432-441, 2013.

Vibha Singhal Sinha, Senthil Mani, and Saurabh Sinha. Entering the circle of trust:
Developer initiation as committers in open-source project. In Proceedings of the Sth
Working Conference on Mining Software Repositories (MSR’11), pp. 133-142, 2011.

Jacek 9’,livverski7 Thomas Zimmermann, and Andreas Zeller. When do changes in-
duce fixes? In Proceedings of the 2th International Workshop on Mining Software
Repositories (MSR’2005), pp. 1-5, 2005.

Peter Weiigerber, Daniel Neu, and Stephan Diehl. Small patches get in! In Proceed-
ings of the 5th International Working Conference on Mining Software Repositories

(MSR’08), pp. 67-76, 2008.

40



[30]

[31]

[32]

[33]

Yunwen Ye and Kouichi Kishida. Toward an understanding of the motivation open
source software developers. In Proceedings of the 25th International Conference on
Software Engineering (ICSE’03), pp. 419-429, 2003.

Minghui Zhou and Audris Mockus. Developer fluency: achieving true mastery in soft-
ware projects. In Proceedings of the 18th ACM SIGSOFT international symposium
on Foundations of software engineering (FSE’10), pp. 137-146, 2010.

Minghui Zhou and Audris Mockus. What make long term contributors: Willing-
ness and opportunity in oss community. In Proceedings of the 34th International
Conference on Software Engineering (ICSE’12), pp. 518-528, 2012.

PRIREAL, BHIEE, K TEHEME, MARGE— AR, 0SS 7r Yz 7 MIBI 5 5%
FOWEEEEY W3 Iy X — s Pl B HIEHBE Y2 GE, Vol. 95, No. 2,
pp. 237-249, 2012.

41



