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Form2 Graduate School of Science and Technology, Kyoto Institute of Technology
Abstract of Master Thesis

Analyzing Developer Networks Through Mining Huge

Software Repositories
2013 11622004 Mahito IDEHARA
Abstract

In this thesis, we analyse the characteristics of active developers in the
open source software developments by constructing developer-relation net-
works from a large number of software repositories. To do so, we mined 8391
open repositories in public and made a database for the developer relations.

We first assumed that there is a dominating network among the de-
velopers of open source software. We found this hypothesis is true from the
analysis of database since there is a large network including 96% of developers.
We also defined the developer hop between two developers, and calculated it
for any pairs of developers. Using this hops, we investigate who is in the
center of this large network. At the same time, we analyzed active developers
in this network who joined in more than two projects. The results show that

the number of co-developers correlates the activeness of the developers.
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L&, xv b7 =7 RICHEETIRARTY 7, HIbEE»6RDEVE I AICHTE
THHABEDFR TR E Ry 7L ERET L. RRKHRE Ry 7ORNMNIT, K
RTH 13T, FHLTIOAZIWMIIER—DKERY 7 — 7 LICEET 2 EDH
HELTOBDPLILDVTELIDONMRTE 5.

F7, B LEEREPS>TO IS (D), HEESy 731 OFEH) 21H
B E L ER L L E, SHREVPR O EELFAMEERO I A ZIK 5.4 12
N, % DHIFEED 100 AL T OFIFEE L EHESLB->TED, —HMORFAEE N
7T ERoTEHL DMDOWMFAEH L B> TOLDODHERTE S,

AETIE, BonMBEERYy 707 —% Zi0ll, Web L THEED 2 ADFIFE
HHOF Yy THERD L ZEPH KLY - ZAZR/L T3 ®Y (X5.5) .

53 XY MI7—=UDFRDAYE N—=/NILXE

ZIT, ZOFKERY P =7 0HDICwE A ER DUV AW EFHAX
Z2LICT S, MABBE Sy 7RG /NS CEBELFEBFEE O AR L VA
MuE %y b7 =27 DL AY, mAMBEETy 7RO KECHELAMEE DA
BOBRODP BN EZRy P =7 0RLANICOIANMEER S, FEEITo
R, 2y b7 =27 0kbI i wic NIdiR KFEE K v 7713, E8 3L H B A&
% 1 ANFED polyethene & V29 AITH Y, b LIV AR KFHFEF Y 77,
EEILFEBFHE % 6,677 AFED Linus Torvalds TH % & \» 9 f5 K2 5 1172, Linus
1¥ Linux ° Git DA TH 2 HEHL B AW TH D, Bifids oD 235> T 5 5%

(7 1) :http://se.is.kit.ac.jp/devhop/
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Fx54 XYKND—U/—RKRE&EXITYY

)= 94,786
FAAEBIR T 7 7 2y P8 74,243,222

BHERY V=2 7972y 8| 3,844,055

®55 AREXRYMIT—VDHRIE

oy b7 — BB O % ey b7 — 2 BB %K
91298 1 12 1
229 1 10 6
74 1 9 3
44 1 8 4

34 1 7
32 1 6 4
26 1 5 18
21 1 4 39
18 2 3 79
17 1 2 205
15 2 1 1,815

13 2

Alice | B T Dave (—-.\ Alice Dave

Norrre, 3 A2 \
=. F . pr
..... L Z

Bob Charlie

Bob | ua.s \/ ----- *~= Charlie
~ -D*'r“—é Eve \ Eve

52 MREMRIST (E) LMRERYNT—UT 57 (H)
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5.3 AlicezZ®HiDcUTcREEBERYTSITS7

&5.6 FRERYTIZ7DFM

m/AME PRl CPEiE RKME

RABFEE Ry 7 7 9 8.72 13

AV 0 3 2.61 7

L B2 e [v) el 5 4 4 1 20  83.79 6,677
i

500
EfAEMREOY

{54 EEHXFERAREDODTH
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Developer Hops

How many hops are there between two 055 developers?

Find Hops!

Fleass type two developor namas:
From:  Linua Termbs (s
Ta: Cuide van Rzzmm Pythzn]
=y ==y [ ==ry

Result

Hop=12
1. Linus Torvalds
F F piftsSeniplt {Fli=: bisect o)
2. David Ripton
Fr + pyoooy o
3. Guido van Bassum
Dewaloper: Guido wan Rossum (Fython)
Fryjact pypyoyDy (Con

Hops to Guido van Rosswm (Python)

ok £ 10k ke 2ok ek wok ask ek sk a0k

Ahout

Data source (updated: [an. B, Z013)
® The database is created by mining from the following 8,853 repositories:
= 8,140 repasitories from GitHub by the order of the number of watchers. [List: github_txt] (November 2012}
= 751 ropositories in git.eclipse_org. [List: echipse txt] (June 2012}
= 260 rop ries in git.apache org. [List: apache txi] {June 2012}
= 273 rupositories in android googlesource. com. [List: android st (0ktzined date unknown)
® The list of Bansvolent Dictaters for Lifs (BDFLY is obtained from Wikipadia.
Definitions
The co-developers are developers who have modified the same fle in an 068 projece. The kop is the number of co-authors
between twa developers. Assume developers X and Y are co-authors, and developers ¥ and Z are co-authars, but
developers X and I are nat co-authars. [n this case, the hop between X and Tis 1, and the hop betwean X and T is 2.
Findings
® There are about 80,000 developers in the database and 8538 aof them are cannected with 2 few hops.

& 2013 . SELEFKIT (Mahito [dehara, Osamu Mizuno)

K55 REEKRKYTHEY—EX
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BWEBICHAEZEFY b7 =7 OFDCHEET 2 L0 ) BIREORERIE S e 2
sl B,

N2 NOANY2REE L TROoNLHKERY 777 7%, 77 78y —
)L @D UbiGraph @22 W THIE L 72 b DO 56 LXK 57 TH 3. TvP DB
FEFRYTHTHROOLNTWVE, EL5DKBFLICEAAB LS DTH %D,
polyethene @ 77 7 1AM 9 DN T EA EAILRB>TWE, Linus D27 7 7 &
DICKIBOIDBEEF>TVZDOBRTWNG, £/, EL6D 7T 7HEIHETA
W27 7RI BIBHINT L DONHERTE S,

ILT Y a BTy, Linus 2l m & LB E Ty 725 2 -k, &KBIFEICH
DUCONTHAETY 7BHOI L EZ b=V ABEERT S, ZOHMal 13+ 56
DEIICED, Inzhs L EORIEES 3 AOWH IR 2 7 d Linus 15
DO ZEDBHRE ZEDTH 5,

54 HAERED7Z7IVT1ET1EZDEH

CITCUEHBREOWEBMEERHET L. 20, AEREOIEEFHEEZZO TRV
7 P TCOBbo 7 A NEREI 2o ELTSM 7Yy FECPHAES
Ty 7OMEE OB ERED»D S,

EBNEO70 27 LT, WELLZ7uP 27 b26RD525070Y 27
FZIEAT,

e mozilla/mozzila-central :
Mozilla D23 2 Firefox 2 EDO#MD 70y 2 7
e torvalds/linux :
Linus Torvalds 2’ F3E 3 % Linux D X A D 7uy =7 b
e gokhanmoral /siyahkernel3 :
GalaxyS2 72 EZ#)IET 5 2 EA3TE % Android A— v 7y =7 b
e rails/rails :
Ruby on Rails ® 7”70 ¥ = 7 k

e mxcl/homebrew :

(73 2) *http://ubietylab.net/ubigraph/
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Ubigraph

Ubigraph

®5.7 Linus DREERYTITS7
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OSXHD NNy /r—Y =% —Y % TdH 5 homebrew ® 70 =7 b

Inoo7uyzy FEBEBALBEELTE, BAboT03BENLL », Z0kD
D7 7ANVKREEFB2ZEF>TWS, BENEEICTHL T2 EnbITons,
#7027 FOSMAB L EDERZ LS TIZRT, INs525070yx7 |
Z2WT, Z2MLTV2HEEDOSM 70y =7 M, EEILFRBREE R LS
BZ2D7aT 27 FTRELL 7 7A VOB, HHORE, 774V 1A% D
FHEFBH L OMDORAE T < v ORI % HEHEHRE Y — VO R EY &2 L
TRkoD7:. ZORRE2ESSICAT, InoDER» S, HHEHFOSM 7wy 27 b
Bz b 5 7 7 A VR EFIEE L MBS, EELFAREESS V, T4bb
EEROFAEE Xy P 7 =27 ICB VW THLTICEVHBEEZE —->D 70y 27 b T
B2 7 74 VESRHETEDL MEMIICH 5 2 L3505,

Iol, JAREBBTA2HNTS 2O 70y 7 D) 2o ko7uy=y
FMIZSIML TV 2HFEFDOA 2R L THEMMBARZMMAEL 2. ZOHKR2E 5.9
WY, —#Ho7ueYer F2RCTHBRES LA L Tw 2003 RATE 2. M
BEBBERLEE 252 KTTRT.

(3 3) :http://cran.r-project.org/
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&*5.7 XEWROTZOVIV

VA e SN W7 74 VE REFE
mozilla/mozilla-central 2,389 198,057 2,809,593
torvalds/linux 9,059 70,327 1,616,614
gokhanmoral /siyahkernel3 7,676 61,855 1,269,508
rails/rails 1,943 9,373 187,806
mxcl/homebrew 2,619 2,802 44,248

£58 £70YxY hOHEBEER Q)

VAR BH 7 7 A VE REHE FEERK
mozilla/mozilla-central ~ 70 =7 0.014 0.027 0.070
L B2 e [v) ] 7 4 4 0.428 0.568 0.228

torvalds/linux Zi7ayz7 b 0.072 0.085 0.015
L B2 e [v) ] 7 4 4 0.613 0.686 0.201

gokhanmoral /siyahkernel3 /1702 =7 £ 0.055 0.069 -0.001
152 3 [ Bl 76 3 2% 0.576 0.678 0.200

rails /rails ZM7ay 7 b 0.262 0.223 0.063

152 3 [ Bl 76 5 2% 0.605 0.515 0.174

mxcl/homebrew Zm7aeyy ML 0.057 0.059 0.062
152 3 [ Bl 76 5 2% 0.391 0.364 0.089
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& 5.9

&£70Y1% b OEBEEKE (2)

7uYzy b4 7 7 A VE RREHE P
mozilla/mozilla-central ~ S 70 Y =7 0.170 0.236 0.339
15 B2 2 ) il 7 5 2K 0.660 0.659 0.103

torvalds /linux ZM7ay=7 b 0.064 0.072 -0.006

15 $2 2 [\ A 6 2 2 0.616 0.689 0.197

gokhanmoral/siyahkernel3 Sl 70y =7 0.065 0.077 -0.003
15 B2 2 [w) il 7 5 2K 0.579 0.679 0.201

rails /rails ZM7uy 7 b 0.536 0.485 0.198

15 B2 2 ) il 7 5 2K 0.684 0.675 0.395

mxcl/homebrew M7y’ M 0.227 0.239 0.161

1 B2 2 ) i 7 4 2K 0.162 0.171 0.134

26



6. BE

6.1 ZMEDREE

RN, REFTRS NG RO Z 4O »TREEZ 1T ).

TFT—=9EYMORE: KAEBREA—T VY =AY 7 b7 Z0HRICLTW
20, A=7VV =AYV 7tz 7DO7RP 2l P TREXD T 7 bED Y
TEERANZWRET LI L TER Y, HlL LT, AR email 7 FL2ADAT
PYEOMA, 23y P Ay =Y ORBELEEOMBENRET 2 2 Lk EBET
55, KT, W—DEEZHET 208D %5 DFEEBETIXANT & email 7
FLRICBERT %2 S AR ONIFERICHEZ KT L T3 @ ERH 5.

7O 5 LDOFRE : REBTIX, VAP MY OIRLE, 77— Diill, BFEEFY b
7 — 7 OREYE, BTGy 7O, RROEG B EDONBMEFKL TR T T L
WKEoTI»TWwa 2, ZhoD7ul 7 LA iBnbol5a, TSR I
LG ZTHBAREND 5.

BETORfE: AUZE T, FIEEOR M2 AW T 2 DIl T LT XL %
fEHL TV 22, BEFEORANICI DA - LW INZVEEBTFMEL, 51
[ 2R 4412 X > THlZ DFAZEE D — A T SN T 286035 5 AlREE DY H
5, INSDWEDVFHFEEXY PV =7 ORBNITHELZLEZTW 3 HRRIEND 5.

6.2 MAFZMODEER
AR THE L TOLHEHMICOWTELE 21T,

RQL ENCHVDEEGDEHFKEENRKRE L —DODHEFEFY P 7 — 7 IZHTEL Tw
5 h?

HM—p7ulz7 b6y b7 — 7 ZREREL ZHAPMEIHEET 25, HEOD
7uY s P OHKEEEREEV ISRy bV = OBEEZRALL S, KE BB
BLDODLEEDNI LI HZoTLEIDO»ZHET Z2HNTI O EZHREL 7.
MR EERTL0ICE£ L3, KPR ZSHEICT S, 52ffich7eED,
SERFAEL 72U R P YRHCE SN2 HFEH 94,786 AD 9 5 91,298 A (96.32 %) 73
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—EHEFDDOHKEERY P —27 L L TEDRS>TVL I LR TETVS, 351,
178Px7 MICHEETZ2HAEZEDOABUIRATS 9174 A, F¥ 24 A, i T
FA6ANTHLDTINETDOABENZDICEZ7Tey 2 P 2EYVHEANT L
LToElz \MIDBHFEET 2B EIoND,

RQ2 B Z ATV 2D 7ay =y Ficlb-oTw 30?2 B, oAk

L D7nY27 MZSMLTw 3R EEAELHEETH L EER, 2D LX) &b
HEVEDREFET 200 2HET2HNT I ORMZBEL .

R EZEET D OICELS, ROIKKS5128%I2T2, 51ffich ke,
H—D7nPx7 MZL»BML TwhkdrotBFH I 58,191 AFFEL 2. 24
SRFEL Z2HBEED 6139 % ICHcb, OIS, A—T VY —AYT7 V==
TIEMLTOUIHFAEEHEDI L2l Eo7vaY =7 PIZEML Tw 2032 F0
4EIRE L2V EXbhol, PHT L2201 78Y 27 MiZk->TLEY)
23, FUZIZA0L Eo 7 a P27 FIZEMLTWw S L) BT 7 OFFED —EH
HFELTVLL2DODMHERTETCVS, £, SBNRELZ270Y 27 F2HPLT

CGEBRET2 bo7ayz 7 FIZSML T 3XEEOMEITRESLEH T 2]
BBt D %

RQ3 BHFEE S Y 7, b =N ABUF L 5500 ?

FERIICY =2 2y b7 =7 BEMi» 607 70 —F 2@ TE 2089
ZHWT 2720, WELAET I 0OoMELLARERY P 7 —IBRAE—LVT —
WEHEZLONE ) 2HAET2HNTIORMZKEL 7.

MR2ERET 27DICES622EICT S, 53HiTRREED, EOMFEE L
BLTIOANZUEMMOBRE L BB L8 TE, HFEE2Y —F ARREL LY
&, FH3ADBFEEZWIZY —F 2D D1 3 &) fEERBERTE L,
g, SHIEELZHEESRY PV =2 ICAET— L7 = L FERH B E2RL T
WHEEZEZLND,

INSEDMHEICOVTEBICERT 201, FEMEMOMHBIRHR ZE6.1I1CH
T, PNV RABEBFEE Ty THOMBENE L, UV —F A6 O EEN 2 (X
FBFEZEZY P 7 =7 DMDIE I T T WL E W) 2 DR TES, 1,
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M7y =7 PEEMOBMEICIZH 2 BREDOMHBBERESH 2 DD Z T EFEAL
BV EWVI)FIRPERTE, INEFBEKITTe P27 FOSMBLT2EMIE
HELTHLTLLERY FY =2 DHDICEI S bIF TR EVEVLI ZEZFLT
wW3EtEZLEND,

RQ4 B\ 7 7 T4 ET4 2K OB HICITED X LREIH 507

Rkic 7y v 2277 74 75AEHEO TN 279 2 2HWE LT,
7774 7B EORMERET 20 ORMERE L .

FiRZ2EETH0ICEDLT, £58LEXL9IZSHEICTE, F7r¥=27 bILB
WTHbLS7 7 7 A VOBLREHBBLVIEET 7 T4 7 ThbEERT S L E,
ZM7ay=7 PRIZIFZEAERMHBETH 2 2 L%, HEARH>TH EEILH
BHFEEEZ E DB M 2 & DAL S . homebrew O A (8 #2 3 [7] Bl 76 5 A3
Rk, #8774 VE, REFLEMEO 707 Micx L Th i, +aky v
TUBREoNTwhnkolZiEZoNS, /A ABHKZ L>7E5ITIEIS
KT — Y BOBBOMELZZ T T ARERH 5, flic, I TwE 7T r )
FIVIEEOECHEEL VIO TE VL EELOND,

filiam & LT, mOEELAMAEER 2R OAEEZIEL D7 74 VI D D
T AHAPHERI N, BT 7 TAETAZR>TwsLEEILNS,

6.3 S&D

;IIIél

R

DLEDERZEE 2, REiCIESBOFEICOVTELET 3.

DRI BMVDIRE HREE Ry bV — 27 ZBEICH L2 DICEDIT 5701,
545 )R M) DOINEBRBELLEEZ NS,
TF—IEYMDIEF filess 7 —7Vica Iy PHREZBEMT 5. WL 774 LIk
LCHFziroEHE L) oz FAEE L Lhd, Rk 7aye”
FMZBWTIEFMESHIICa Iy P LA FARAEEICZ 2D, HEBEOENDIXIZ
EAERVEVR) ZEPRIDZAS, a3y FHRZEMT 28T, —AHUNA
WKHU 7 74 VICEF 2T, OX I ICEMEMST 2T 2 L03aIck 5%,
EENDORYMI—VBE  HHSHEIC Lo THBEEASWITE R H 2 WJREMED
R IND, HHSHENICHEESRY P =7 2HEL, AKOER21T-T

29



F+6.1 HEMERDERERIK

Z T 1B 2 LT
7uYl ML OBRER PNV mRRKEFEERY T
ZiM7uY=7 b - 0.308 -0.373 -0.364
[EL 12 4 [A] ) 7 35 2 0.308 - -0.388 -0.354
k=31 X% -0.373 -0.388 - 0.735
R E Sy 7 -0.364 -0.354 0.735 -
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METLIHENDH L EHEZ6ND,

LEECMEORE  Hi 7 VIV X LDRMEEZS L LI, THTH A
MeIns L) hFEEEZF vy 7L, PLTORABZIHS LT LERILE
Th 5.

RHEOHE : 5P 2 b L, ERILFARMBEELUINCSFHEFED 7 7 74
ET4 L MBEARDDZIBRA P 7 AZREL, HELZHRT O BELDH 5,
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7. &8

AHETIE, HBEOY 7927 70Pz27 bOTF =06 ERY b7 —7
ZWEEL, 2O TIHEEIN RS ORI 21757, Z DBRICTE LT 8391
Moy 7rv=7709 27 bDY AR MY ZINEL, T—FX—2{LZEir->7.

ERBZYVARSFIML2OMBERY PV -7 2BEL LG, RELHEBESY
P BEELTED, BB TP MCHEET 2B EEZENICL TEHD
7Yz boRk{IEDPHKSL I EVBHERTE .

fAFE Ry 723 H T2 LI, AREXY P T —JIC—EDRAE—ILT —
WIEEBFEET I 2L, MHEEXY 7 =7 Lo LA ZREZIED S L
MTEN, £, RKOLMAKESy 7Z2HOTHEED 2 NOHABEMOIEH v
T ERRMET D Web —E R B REHE L /.

ELEAAEXY V7 =720 L, BEELEMEEORIHAEZED T 7 T4
ET40—EDHEEERDL I ERRL .

SHROBELE LTI, AFLHEOBRP, SS5LZHEEDT 7 T4 ET 41
BRLERBEZON T2 2 a BBl ons, £/, WELLYFZ YRR
NLTErEy 7 OMEDEL 20 2iT>o T ZE2TFELTVS,

o BE

AT 2T I I H 7D, WFFEHEDBE LTI T 2 L5, ARG E DMK IC
EZ2FET, RTCOHETIELRTIHEE2HE £ Lk, AAERIAARITKEBEHE &R
WECHALF L L Ed, AREHFANLECHAVEELIS 2L HIAS EF L, K
FRERLAHEREER, IIARER, TIER, BNEHE, REEHE, #4544
2B L TEEDLA EROTFIRP KN EHEL £
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