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[Abstract]

Open Source Software (OSS) communities provide us with high quality and functional software products which are freely
available and are equivalent to proprietary software. Some of the products such as Linux and Apache are widely used in our
daily life as a part of the social infrastructure. Although many studies have analyzed the success factors of OSS communities
and products from a variety of perspectives, it is still unclear how open collaboration among developers and users in an OSS
community works. The goal of this study is to provide a clear understanding of open collaboration in an OSS community. In
this study, the relationship between the quality of open collaboration and the growth of a community was analyzed. Using a
technique of social network analysis, three kinds of the following sub-communities were compared: developer community, user
community and coordinator community. As a result, the existence of coordinators who contributed to the intermediation of
collaboration between developers and users was discovered to be the key factor for the growth of an OSS community.

[F—T—K]
F—TragRL— g, 0SS = =F (. Social Network Analysis, Hull, a—5 ¢ x—%

1. [ZLE®HIC

ITH-, Open Source Software (0SS) I I 2=7 4 |ZXLD V7 MU =7 OBIRIZRENE B 2 OY T35, Raymond
Hid, 0SS 22 ==F 4 OpEHIE LT Linux ZH0 _Hif, ZOBISEREL P — 1 L AfHT7=[18], /3
— VAT, AL TORED LI IZaI 2 =T OSNEEREET, —/ LRV EBRT
F =Tl aT R L —y g AL X o TRBERHED B D, Web H—/N—2 7 b7 =7 Tdh 5 Apache 1T/ 3P—/L )57
HCBRZE S4L72 0SS BAFE DRI Td %, 2008 48 ABIFE, Apache % Web H—/ S50 L = 7 ORPHELOHF—
DY =T HiFHESTEY, e U UAKFIHESN TS [15],

ZDEH7R0SS B LT o =T 4 PMERIICRERFHZED HHEL T, REHO 0SS 2 2=7 1%
PSRRI D> TN A [16], 0SS DBHFSEREE A R CHEIET 5 SourceForge. net' Cld, BEkENTW\5 10 17
HLLED 0SS 7uy =2 D55, BFEED 3 NLLT O/ R 2 =7 4 D320 9FZ HH T4 [17], Z
DX NEDOAI 2 =T 4 T, BIREZIILO L TIEBNMEDOETTX— 2 COHERFOIIREIR  (BA%HF
OB T & 72 DEAICHTRR 2 &) ORERDREECH Y . SIERLEOa TR L—a ULV, —5,
%L DBNEEIZ DRHWET I 2 =7 1 ThHhoTh, BIEOFFOFERREANAEWZD Y IZ<{\ VW aa=
= a MEETHLGAICHINERa TR L—y a UMEEIREECH D, Tk o, AP FRERD A
NIZTETClEa R 2 =7 4 ANERITEET 5 SIFROT, 2 2 =7 1 NOFTEEEDAHEIERAEI L2 11]
LWolza a=b—Ta UEREOBEEM MR S5 [18] [22],

1 http://sourceforge.net/

29



1EERILRFRES Vol.3 No.2 0SS a2 a=F 4B A—TraTFRL—a rOHEfiE
Understanding Open Collaboration in OSS Communities

— 75 0SS BIFE Tl E-mail SoMmti/e EDOA—TF LI AT 4 T HWTa—WRN Y 7 v = 7T 5 &
RROBELL R URZ, EDT 4 — RNy 7 ZROEFINTIRS DN d A 7 > 7 Thod—7 v 7g=a
Ra=hr—valEEnE g, BRE L FORBTAH -7 ea TR L — 3 2k 5 0SS O 7 1
TN, WESOEREE WotE TR Y 7 hU =TI bE T2 L BN 7 hU =7 OFEBAFREICL TV &
W25,

I, 0SS 2 X 2 =7 ¢ OFSIIERZB SN L L D & DD AN TIoi LTV 5 A5(8] [12] [14] [22], 0SS
A 2 =T A OBHETRLEDR, BRI ED X HRat o= —ra UEEEFN T DL ST
VY AERCTIL 0SS 22 2 =T o O EERICBW T, 22T AN A—7 v a g R L—y g &
VINEDED AR 2 =T 4 DRERIZE S BET 0GRS5 Z LA HE LT, 3 DOFA4R 0SS 2 a=7
4 R AR 2 =T 4 OBNMEFTDNERT D 2 2 = — 3 UHEEICOWTOOHTZITV, T ORISR
2245, 0SS A 2=T 4 ICBITDHA—TraTdRL—a COBMRZ LY SRR L U CEEREEE 5D
DD % 0SS FAFED H e DR IR S 1D,

IR, 2 BECAGR USRI DA —T v a TR b— g OB AR L, 3 ECTE DT A OV TR,
4 BETHEBED 0SS 2 2=T 4 BT LIc 7 — AR T L IZOWTHET D, Bi4IZ 5 B CARLOE L&k
~D,

2. 08SaASa=FqIcBFTdA—Tas5KRL— 3>

2. 1 0SS 33 a=F 1 DBEIFMEE

Open Source Software (0SS) &I, Y7 b =T OFFHKNIHT=D Y —Aa— REBETABR L, AHRICKE
REIMEATAD LIS LIZY 7 by =7 D E&HRT, 0SS BRI 2=7 412X D V7 MU =TF%E —
W72y 7 b = 7 BAFSARSEDS IUD BIFEERER & b TLL R D L 9 7255803 6 5 (31,

(1) BREESABICSI BEET 2 Z L 23aTHE

0SS =2 X =2 =7 ¢ I IRRFEZHOBFE D B IS, W32 Z & D3[RETH 5, 0SS BROWIELE Cld=
L 2=T A ORRIEZHFNISERY) (V7 FU=7) MED HHESNDD, BFEHHEL I ON B DB E SN
Laa=7 A MPMERT D, KB 2 =7 ¢ TIIBIRED 200 ALLEICZ2D 2 L 665 [17],

(2) N7 2T 4 7 TOSIINHEAR

ST % B E~OxHE & L CEER72 8 S 2 5413 ChH Y . TOSNEE S L QXithoshng
& DFHEEDOIET 150, BIFEHARTOFECHAG 70 EOMENDIHIF AT LO TR L D85535\ [2] [7] [23], 0SS
A3 2= 4 OB L VLD ZALORMINE, B 53 2=7 OB RE SSIEDE L= 2
2= —arERDHIFEREL BFN—T 3 VOHERATEED D,

(3) K& ZRFEHRIEAMEE L 7R\

B 7N A IS % T O BAFEETH ORI AR M EE T, P — L TORED L9 M AT
HH7ZABRE CRREMM TON A (18], ZD70BRE DA a=r— gy NU—7 %, AEED X 9 7e8ks]
SNIFEERF T2 < . BRSNS DSsE U ARG A B O B o 2 I D,

(4) 22—V a2=7 ¢
0SS =X 2=7 ¢ TClFE2—YNEEREEIZRI-T, 22— bORINIINTTENLOFHITH Y | BIRsE
IMEEH R = — R LTINS E W) A 5.2 B [T][18], 2 F 0 \ 2— I MO FZHTH 5 L [FIFZ,
FAE~DET =2 a D OREECHLH D, Flo, 2—FICLD Y7 MU= T ORMBOIEAEHE L N7
DOEEMND, 22— P2 ILEBTE LB T 55 20 (18], 2D X HIZ=2—HIF0SS 2 2=FT s NIZE
WD CEEAENZ BT,

(5) v NT—2 %At LIzt HiBassERE
HERZHEN MR POSIIED, Ry FU—2 2 LTBREETTI, LIedio T, ala=r—a 2l

30



1EERILRFRES Vol.3 No.2 0SS a2 a=F 4B A—TraTFRL—a rOHEfiE
Understanding Open Collaboration in OSS Communities

HIODOFEE LTE, A=V 7 U AN ML) ks & OIEFH T IR BAN A L 72D, ©F
D OMLSCHR/R E DA 2= —2 g U AT A TRBINED A a=r—a Ry NI =TI IRE 8%
5.z 5[21].

2. 2 NFOBIR
0SSR DA =T v a TR b— a VBT 572012, LITO 4 SOBRN LT 21T 9.
0SSaZa=F4

A—Ya3a2=7« FAREIZ2=T4

O:BME @:3A—T4Fr—F — EMEOIHEMNY

B-1 0SS 0 = 2 =7 1 DIEEHERL

Bl BEOBSEBICE) 2 a=r—Ya vk y hU—7 2ROl

MCIXa I 2= —a Ry RU—2 ORI BIZOWTEL T D X 9 22 U2 DWW TEHR L, ot
179,

BIRE Ry NU—7 La—Wxy NU—T DEL,

U U — 2RI TOFR > N T —27 DiE,
TR L U TCIIEEREEDSHTIC B < AV BHULS Social Network Analysis (SNA) ZFHUN%, SNA ODFERIIZOUY
TIFKRFE TR,

BLR2., a—TFT 4 Fx—FDa a=lr—a RO

PSPV IV 0SS 22 2 2 =T ¢ DNESRITTRED Lisel T 72 012id, A< RO kg TIEe <,
HHIEOFEEEFD 2 NIINEE CH D & STV A[6][10][18], Fiz, Ye HIX 0SS 2 =7 1 ODFHHE
MEPBIETRLOFEZBE L Ta a =7  ~OIRBERE D, WEBICEEREEEIE BT 5 LW I3
JERE (EFRIEISM11]) A 0SS BIEDTF_N— g AN D & LB [22],

AFHLTIE, 0SS 2 a=T BT A—T v adRb—ra a2z 2%E E LT, G L 2—T D 2
OOBNE AR 2=T 4 ZFHE LT (2—F 4 F—%) ODIHEZOWTERT S, K1iX2 >OS0
Fala=T 4 La—T 4 F—HOBRELRLIZLOTHD, —WANTKBUE2 0SSR vy =7 FTid, K
LR TEVBRERDO A=) T A N a—FHD A=V 7 U X MMEBNZER T HIVTOBIEERE,
ZIUTEROIBELZRET, BRRE (F2da—) 108 > TOHBRIER. FmO@ENNBENATAD EVV ) A
Uy "MR®5—FT, BEOWOFRIACHIWEENREHNI /25 &\ ) RIESRAE LTV, BRI Ao X
—V 7 YA NOIEEL &7 %8 (KR a—7 4 3—ZIT%Y) B—U0FELRWGE, 2—Fh b0
ERSEDR A IR IR R DIRERIR DI ARRT D720, Wil EEDRFM CTh 5 Y 7 MU = 7 ORI KEE & 7e
%o MR —T 4 F—FPARED A 2 =7 ¢ TIE, 22— L LTSI UIZSNIE & @iz fFohs
BIRE OWTREENBOIE T, 22 2 =7 4 WCOEREISINE Y L7220, T80, aia=T7 4%

31



1EERILRFRES Vol.3 No.2 0SS a2 a=F 4B A—TraTFRL—a rOHEfiE
Understanding Open Collaboration in OSS Communities

Db OB bILES LD FTREMD B 5,

M LR a—=T 4 2—=F DX I, BFE L LTORVERRZFR DN G, a—lnala=r—av
EWDHZLIE A 2=T A~ O FOERAEIISIAR L, WEEMRE md D5 2 L8132, W (%
A 2=T AT ESTINEBD) =W a2 =T 4 P OOFHNEIREMEZ D Z LT, FEEOET N~ 3
YO ERHENERS 2 Y 7 b =7 OFBUEEN D, ZD X DI, 08S BTV TIPS L a—F D=
Ra2=T 4 ORANEENEETHY . ZNOEENT 53 —T 4 X—F WA ) "= a ORI &R EER K
e EE2 b5,

3. aFE

3. 1 Y=Ly NT—O 04

AFRSCTII N A OSBRI ED X 9 728 E A L QOSSNSO T 5 Y — v bty bRy RU—
75T [19] [20] & VD, V=Y bRy U —7 LIS BEEE Ry T — 7TV E LTEHLOT
Hb, ZOFy NT—7 TE AN —HfkE /— FE LTEL, lHx D/ — REOBSRCREMOF#L =
TELTRT, 2oL EAM, AREOBLEEEZ Ry NT—2 BTV E LTEBTH 2 LT,
TR BB OBRORHROMEIRE RIS CT D ERARETH D, DY — % by NI —7 6 L THERISE
SNTETHTFHI ey NU—U O HEERAC TN T 52 &% —2 % vk y NU—I 5T RS, V—
YILR Y NI =55 a 0D Z LT DR N T — 7 BRO A oS A R HER O b, F 7 E
® actor [FIEDRHRDIRSLH v b T —7 NTOHDAHORE L T2 alREL 725,

AFRL T, Y=y NI =7 ST 56150 5 6, 3 SOHEM4IZER L, 0SS 2 2=7
LCBFDEBINE DI a=lr— 5 %y N T —7 ORFSEARRT 5,

DB, AR IO REEZDIAT 272 O0FMAEL . TR OV TR,

1 (%)
U3 U4 Us
O)
(s O’U7
O:/—F —:IvY

3. 2 XY LI—UDEE
AFHLTIE, Fi (V—F) EZNTNEESH (=oY) ofESEXy NU—2 95, T, *v hU—
7 BRORRE (R, FE. B 12T 2 2RV G D,

es
b5 ) — ROFAT Y DORCh B, BIZIE, /— RV, WL 2 Thb,

RS
o5 ) — RDBMD ) — RAZERET 572010085/ — RONEE TH D, BlZIE, V, 225 Vg ~ORRE L LTI,

32



1EERILRFRES Vol.3 No.2 0SS a2 a=F 4B A—TraTFRL—a rOHEfiE
Understanding Open Collaboration in OSS Communities

V, 2V =V ROV, =V, =V, 2V 2V IREND D, 2D/ — Rinbihod ) — RAEIETE D (REEAMHET D)
TR 2 B PTRERRS, BETE 2R (FREAMAHAE L72VY) 58 A BN ATREZARE L RS, BI2IE, VDV,

NIBFEATRETH Y . V3DV, NIEFERAEETH D,

PHEE
02 ) — RPBho ) — RORREDO RS Th 5, BIZIE, RIEV, —V,—V, OHFEL2 THY | KKV, —V,

=V, V=V OEEfT 4 THD, V, 1OV ~OREED D B, HlED R b R & TR, € OflkEL i

RS LIRS, BRI, V) 205 Vg OFFEREKIIV, =V — Ve T, SRR 2 TH D,

3. 3083z a=FqIcBFSIZIaz=yr—arry bI—4

0SS AR 2=7 (134> TA » LOSBEIFESI TH L5720, ML oW iia il U2 dBE D= X 2= — g
CERERET D, METOAI 2=l — g URRE REEIE B L7 7 MU = TR & 132D | 0SS
O3 2=T 4 T M-SR ED A 2 =lr— a VAT A TRBNED A a=lr—a %y NU—7
DIERRICRKE 0B % 5.2 5 21], LTINS T 08S 2 2a=7 4IZBIIbala=r—ralFy hI—271%
ML RoAE R~ 72 ECO A »—V DiKEHR L IRIEE ORMRN O S D &L et Z L& 5 [1][21],
AFRL T, TR ET DI 2 =7 f TOBNEFRLDOA v —VOEZEMRET YL LTSS 23
a=T 4 DA 2= =g Ry NI —T BEFRT D,

3. 4 2y bT—UDFME

AGRSCTIE, BIER 0SS 2 2 =7 A NTED L S EEIE R LTV A0 EBIET 5720, V—x b
T NI =7 G DR 5 B, 3 SOFuAEE WS [4], EnEnoF L, (@) REOE A/
— RN EDRREDIEHRZFE L TNDH, ) EITHFIAE: &/ — RS EOREDIERE I LT D0y (o) T
DR — RI3Ry N —27 RISk LT EORERR L HFRAH L WD 0 ERTHIE Ch 5, HUMEots
BIE BT AV EOT — 2 % I AN CONEEB OREENINI % T 5 1o DRI S =345 (51 13 9 5.,
3 OHMEEZHWD Z LIZE D Ry MU — 7 BROREEDRHES, Ex D ) — ROMEIZ DU CE R
WAREE 72D, O X HITHMEZE W TEEIZZFHINC LD . Hx DRy N T—7 OFEECE 2 D 7 — ROt
EHRFHOREEIZHENED K ST T DN OV T ORI ATRE L 70D, LR TIXY —3 v /by hU
— 7 5NN T—RIC LS AV BILD 3 DOHUIE (REH A%, LU, ST (2D G
Do

PO
) Ry, DUBHAEC oo )1 5 R T—2 T — RV, 28D 5 BRKOYSI L 5T, SOV,
DUEE L LB Ch 5, BEoPLEL, & (1) OX 5 IERLTE 5.

Cdegree(v' ) = df]gf(\il) ( 1 )

ZIZT nERY =T ND = NI, Cyyree(Vi) 13V, OUEZERT,

CarenVy ) IO IR 1 ETOIATRD | A 1 IS NE LUHCRLARAEY \, YHR AR/ —

NiZE, o/ —REFEL WDy POENREZN ) — R Th D,

33



1EERILRFRES Vol.3 No.2 0SS a2 a=F 4B A—TraTFRL—a rOHEfiE
Understanding Open Collaboration in OSS Communities

0SS 212 2= 4 T CHIE R D BIIEE . %< OBIME~EREI(Z /2 LTV DHBNE L
B LRTED,
B
/= BV OB C s (v ) LMD 257 — BV 2BV ~ORSFREIC / — |V, 238 £ DHLS
ThHoH, grtithd, U Q) oLHELTE %,

Zj<:2j<: pjk(vi) ( 9 )
Zj<k2j<k pik

Cbetweennes (Vi ) =

ZIT nidRy NUV=IRO/ — M, Py 13V, 2DV, ~ORSGEE, ZLKZLK Py 12V 25V~
DEFEREE ORI AR L, Z?« ZLK Py (v, ) 12V, ZELeV | 56V ~OFIGRIEOREE TR

Cbetweennes (Vi ) ki%d\ 0 ﬁigﬁj( 1 if@ﬂﬁ%ﬂi D N 1ﬁ7ﬁ> 1 L:\ﬁ‘l/ ALES ki@éﬁ*@“@?ﬁ%b % ﬁijl\lzp‘l\_h‘lﬁiﬁ)%b A

J—RIZE, ftho ) — Foffig & LToREZ R~/ — R Th 5,
055 =3 == 4 BV THYTRLIERT  BIHIE L, fOBIIERLESE AP 2BNE Th D, OF
UN ﬁijl\qjlﬁ\‘rﬁfﬁ§%b \ﬁﬂﬂﬁﬁi%ﬁ?b Nl R Ak L0SS A3 a=F 4 TaAIa=b— g R T <
% LEZ BN,

Bl 73 AN B

7= RV, O CnessV; ) (2 /= RV DD 7 — RO IR OBy L) & 72 R
ERORIHROBINC Lo TR LI CH 2, BAHLIEL, & Q) OXIIER/ETE 2,

Cclosenness(vi ) = m ( 3 )

TIT VR — RV B EEERL ) — REREA~ORERREORTE, n 1%y RT—2 D ) —
MEE T,

Crrosonmess (Vi ) = % V3N 0 DD R 1 £ TOMARDY | A 1ITEE SO E It
s(v;

PN — RIEE, o>/ — RIS OB CREERE: /) — R TH D, V; LD/ — BV BEERTREZRSE

SRICTIXIAR B [24] L[, V, &V, O n &5,

0SS =X 2 =7 4 IZBW TR S WS E | FRCSIEDR L (DR ERE oS ~F
ETED) BETHD, DFD, WEPOMEREWSIIEDR, 0SS 22X 2=7 4 2AETIIARL) BE LT
HENEEXRET H—T5C ARSI, 088 21X 2 =7 4 SR L TR & Il {mE
LWL LR ZENTE D,

3. 5 HHFIE
V=)V TRy B T—T S5 E A4S 0SS 2 2 2 =T ¢ O FRIEE LU TFIORT,

34



1EERILRFRES Vol.3 No.2 0SS a2 a=F 4B A—TraTFRL—a rOHEfiE
Understanding Open Collaboration in OSS Communities

FMEL : A>T A > HZABSHTOLBH ML LU= —F ML OF =X ZHi57 %,

FE2 : HEM LR E SR Y T —7 KO a—W Ry NT—7 2T 5,

FE4 : 3 >0y NU—7 EBEE, 22—, 3—FT 4 3% —%) ZIENOHIAEEEHIIT 2,
FIES : FlE1~4 22 TDaI2=7 4 (Apache, GIMP, Netscape) (T LS « 594795,

4. —RRHBT«

4. 1 MRS AI2=F~4

r—AALT 4 T3 DD 0SS A 2= 4 ZRHL Lic, ZRHDORHET 0V =7 FO@ESHILLT O
D ThDd,

FAF 1 BIRE ML & —Y ML MERNZERT DT D

G2 B < DB & 2 — DM HET D

S 3 R A~ E—U723 5000 L TCh B

S 4 TR 3 AELLETH D

55 1 0SS DF THRAAL TH D

S IARGRLCOXF—T AT T L1320 a—T 4 TR &0 DIOIWETH Y, D ra =7 b
DSEARFR 7 TR E RHESA T D, el 2~4 1T Tt B =2 X 2 =7 1 OHIBLAEH b 2720 D5 ThH 5.
INHDOEE 1~ ZRETHZEICEY, 0SS 22 2 =F 4 O EIBRICBNTCa—F 4 x—X &2 &9 56
BELA—HFDaATRL— g VOEVN, DO 22T 4 ORI ED X 5B 0 ERT 5, 4
4 5 134> 0SS BAZEI 64 A R AR DI RDT-DITRE LT b D Th b, P OEES AT 7y =
7 ~& LT, AgmSCTHE Apache, GIMP, Netscape D 3 D&EER L7z, £33 22T  OFHEEZFR LITRT, £
7o, B 2=T A OB LTS Y 7 U =TI TFO@EY) Th D,

Apache HTTP Server?

BITE, H—D > =T %5525 Web ¥—23 HTTP Server) V7 b7 =7 Th b, /74— L ADi SOPLRME
DOES, HHANEEFRIRCHD Z 2R EMDIRFIHENTWD, FIoRIaOIEIE R FEEGANCZE5) U —A
LTCW572, FEFICESERY 7 =T & L TUAL GRS,

GIMP?

GIMP &% GNU Image Manipulation Program OBSFFTH Y . EROESCII TAITH 720D Y 7 h7 =7 Th
%, MERFTH 0 NS, BRI OEREREIGHRE Y 7 R =T LREEOBREZ A L TRY . 2RO —Y )b
BE&hTnsd,

Netscape Browser
Web 77 U Y7 v =T THY, 1996 4 Z ADEBIMNMIITIED 8 % b Tz, Netscape I = =7
1%, Internet Explorer M = FHLKIZKH T 5 728 Raymond & OAFFE[18] 2521 F T 1998 I A—T7" 0V — 4k,
REMUTZN, T #RYIKTZ ENTETERL CWo o, BT Mozilla =2 2 = =5 1 23 Netscape DERE
ERIEHEE | Firefox 2 EDY 7 b =T 2B LT 5 [13],

A LTI 2=T A OBAR LY 7 Fu =T OFEE (Furo—RER) U —27e L) 1THES%,
Apache & GIMP Z = R = =T 1. Netscape TR I 2 =T (1 L 72T,

4. 2 DHRRT—H
OHTEATOICHT->TiE, K 0SS a3 a=T 4 ODHEL WD A a=r—a AT 4 TORREEICC, =
Ra=lr—valrFy NU—7 OEE T T,

2 http://httpd.apache.org/
3 http-//’www.gimp.org/

35



HIFRILRFREE Vol.3 No.2 0SS a3 a=F 4 IZBTAF—FraFRL— g ORfE

Understanding Open Collaboration in OSS Communities

X157 — 213 Apache & GIMP [E ML, Netscape [Z=a2—RA 7 /L—FTHV  FNENEOSS 2 a=FT 423
2= —alIHEE UL TCWA AT 4 7 Thb, mHIMICE L X, BENHET 202 TEH
V228, GIMP IZRE LTI 2003 4F 9 H LIRED 24 2 HIZHNT TIBIEDMFAE L7V, 2003 479 H £ COEEZ T
Gl Ll £ HEIP oMic2 omala=r—ra A5 47 GIRERE ) IT-ETHL A vE—
VEFE LI E a—T 4 Rx—F L BT LT,

=1 0SS a=7T 1 DIETE

RSES ) U —2 TSI WA =8
PREGEEA KRS HIE () ATv— | wAF— | BPEE | =Y | BBEE | 2
Apache 2001/11 2006/09 59 1 22| 1619 | 9818 | 32985 | 6849
GIMP 1999/10 2003/09 50 2 46 | 1,120 | 1519 | 15846 6,638
Netscape 1999/09 2007/02 92 11| 8161 | 8002 | 29417 | 61,946

4. 3 DR

FaR 2 =T 4 ORI AFGEHE GIAE X vb—%) OHgL, 3 SOxy hU—2
e A, L, TR OESEOHES A X 4 (R, 2T T ORI 2 A
WU DIREDETH Y . HEOBHHIA DX — =T a > DU U =AM o Rz %7,
BHUAEOE A 5 Bl & LTI, SIEOE < OFREEZR S Z L 13E, B/ —Rensralia=7
S DFFEORE IPLREETHY, ala=lr—T g3y NI~ BEROIERZ DT-DICAHY) TH D720
Thd, Flo, Ty PERTRN ) — R (—ELIVES Lo ToBNEE) NEEGAELTERY ., FED 012
TVMEZELY % FU—7 Z L ORRREN /2D 2 Lvh, Ry MU — I SEORHB G & T2 D 720104
FREOMEDENN S DD D AL 10%0D P AAR > T, LI, 2 T TR~ 8T OBLRIHE S THOdms R a3 2,
BE, R THWS A1, 6-1) REEX 4 OFRT T T DTV EFET,

B 1 BREORGEBICIEY 2 2= —2 g ok y FU—7 DL,

T IR ONTOR Yy U — I EEDEIUIZOWTERT 5, Apache & GIMP DI = =7 11X
2N (A1, G-1) NS H03% 1 > T —27 O (A-3,4,5, 6-3,4,5) 1E, ATARIO% T
TTCELLMELTEY, aia=r—al Ry NI IVNESLBEIZEE E-oTND I ENFARINDS, =
AUIRHROREBICE S T, BEF AN a CORWBIIETR LB CEEZ I A9 2 & TERICa FRL— g
VEED LN TWD EEZ BIND, —5 T Netscape DBNNEE V1) TIIOHrEIRIAI & SIS
PR E D, FHTZ Ver. 8 U U —REAAITHNT THI UL (4) | il E (V-5) IRE S TAR-TEY,
A a=lr—a gy NT—7 ORI L BRI D,

WIZBE Ry NT—7 La—W Ry NU—T OEWIERT 5, SR LORE S 2Bk kX
Apache & GIMP TILITITEHRNIIE Y BIFE D 2—F X 0 BV MEZ HL> TV 55T, Netscape Tldr—HDiZ
IMEVMEZ & AEANCH D, & 51T Netscape TIE2—YDRPARE O ESIML TD Z £ 55 Netscape =
22 =T A F PO ERDICH U CBREDOETN— 3 UMEL . VDO Rl S
LU NRVMREETH D B 2 DD,

VU= TOXR Y T —IHEEDENIOWTERT D, WTND0SS A 227 4 TH ATy ——V
3DV V=R IR IEET 2203 720, B ZUE GIMP THE2 2D A Ve — 1 U =AM T TV D3,
Ver.1.2.0 ®U U—RFiL CIIBRE., =—WFIonb o3, S -1 &gt G-5) v
Bipala=r—a Ry hU—=7FFNTHEMN, Ver. 1.3.0 OV U —RFHE T NE S Blaxry U
—J BFENTND, BLIDRTHEY, 1 A2 O~AF— =T g v aEte ) U —2%03, Apache 1344 0. 39
. GIMP 13744 0. 96 & 3 4 AT 1 BEIXY U—R & T TWD, O THE/RY U —RAZT, 2—F 60
BRSO HEZ RO AL Z & THRIFMIDOEZ M EL X5 &35 =L FADEZICEH 7o b D &
250 I U —RAEHHENATH 120D, AVX— =T a N U—RAENTHR Y MU= HEEDORKE 28
(LU otz b EZ BiLD,

36



1EERILRFRES Vol.3 No.2 0SS a2 a=F 4B A—TraTFRL—a rOHEfiE
Understanding Open Collaboration in OSS Communities

B2, a—FT 4 Fx—HDa a=lr— g AFBIOE

£0SS a3 a=F A Da—F 4 x—F D (A-1. G-1. N-1) 13 20~40 NFZEE & RE70EWVTZ2< . Netscape
DEIRFRAI 2 =7 4 Tho>THEFADT—T 4 X—ZPFELTND, K0S AI2=T 4 DI—T
A—F OESTHLE (A3, 6-3, N-3) [ZEH LTH, HOZETFE AL, K E LTE, B iEsgk
ERBNEPNTINO I 2 =7 4 GIFEE— IR L TWAENEZEBIIAI LN DTHD EBEZ BILD,

37



BiFbA—7ragRr—3 g o O
Understanding Open Collaboration in OSS Communities

-

{

=74

0SS =3 =

% Vol.3 No.2

+

il

EHtaFESR

[
o
©
O
(%
4+
(]
=z

GIMP

Ver.1.20 Ver.1.30

Apache

Ver.8

~
o
o
>

008 ooy 0

Byl <

200206 200503

199909

200104 200210

199910

200507

200309

200111

(N-1)

(A-1)

| |
000y 0002

000¢€ 00ST
Bo—aiy

200206 200503

199909

200104 200210

199910

200309 200507

200111

(N-2)

2)

(G-

(A-2)

I
ST0

I I
0T0 S0°0

EAAL ) =274

000

200206 200503

199909

200104 200210

199910

200309 200507

200111

(N-3)

(A-3)

ST

0

oT’0 S00

B SRVA-

200206 200503

199909

200104 200210

199910

200309 200507

200111

(N-4)

(A-4)

€0 ¢0 TO

F Vo FI

200206 200503

199909

200210

200104

199910

200309 200507

200111

(N-5)

(G-5)

(A-5)

e e R ]

e
®
=

8 & PIDEDHER

f

D

2274

-4 % 0SS O

38



1EERILRFRES Vol.3 No.2 0SS a2 a=F 4B A—TraTFRL—a rOHEfiE
Understanding Open Collaboration in OSS Communities

F2 O —T 4 F—2 DR

1 2 3 4 5
Apache | PIFE L OUF |16 |30 | 34 19 |28
a—PLOWwH |89 (33 |29 |21 1
GIMP | BE¥&E & DY | 25 5 10 5 11
a—PFLOwE |9 17 |0 3 0
Netscape | BA%EE & DUt | 1 0 26 19 20
a—PLowH | 375 | 29 0 1 1

Apache Ver.2.2.0 J!)—RE$(20055118) ST N g

o
L4548
o]
Gimp Ver.1.2.0 |)!)— & (200041058) o o o ¥
oo o °
>
B S o ° Togelep
o

-6 H5—HMI<HTHdII 2=~V avRy bT—Y

IO LITHEEAT TN, WEA v E—VR 1 Db o1 2 L2 RKT,

39




1EERILRFRES Vol.3 No.2 0SS a2 a=F 4B A—TraTFRL—a rOHEfiE
Understanding Open Collaboration in OSS Communities

AL ORTa—F 2 —HZ Lid, BBEE LBRE 3 —V L a—V 2N A Cidiel | BE L=
—YEENTHNIDOZ L THY | B IETIIRBIT 52 LN TERY, 22T, Ho—WEICkIT5=23
a=l—varFy hV—2I5A L, FRICa—T 4 32— 2NEDL I eaIa=r—ra &2 7oTeh
OV CEEIT T 21T 96

K5I A Ty — =g D) V=2 Tbh—#Mickirsala=r—rarxy NU—2&2rEL
b DT D, FEEHNTENZH, Apache 1% Ver. 2. 2.0, GIMP |% Ver. 1. 2. 0, Netscape |% Ver. 6 & L7z, XD

FIANET2EMIARE 22 =7 ¢, Alda—Vaia=74, FRIFa—FT 4 X—FERLTEY, KK
DENINLS D a—T 4 F—% (Hfia—T 4 x—%) O/ —Rezy PEMFHLTND, £2I1ZX5 DAL
=T X HDOREEAI 2 =T 4 LOWEE, 2= aia=T 1 LOUHETRT,

K5L32L50, £0SSA =T 4 DIA—F 4 F—HDOEOREII 2T 4 La—HF a3 a=F 1 ~D
WEEDINT o ZADENPIERTE D, Netscape D HN\La—F 4 F—F L, =y PODRWNEI DA I 2 =T 4~
DUEIN0 F121E1 THY | WITNDa—T 4 Fx—F a2 =7 1 DN & L TOEEEZ 2 R
VY, FAUIHRE L Apache, GIMP DAL —F 4 F—H|INTF U AL 20D aAIa=T 4 bala=r—Tal%k
BoTEY, 22003 a=7 4 #ENT5a—7 4 x—% & U TUIFMEN2EZ %2 LT D,

F72 B2 TOMRM 1 DT D Netscape T X 2 =T  DEFFEE L 2—F DD ERNY DEIZONTEH, =
—F U =B DNT AL NI BENLRIAT D Z LN TE S, OF D, Netscape DFIFEEDEF~— 3 D
(ANES n%ﬁ@ﬁbtﬁw%%%%mﬁién%?4$ ZDRANZEDHEDTHY, ZOZ EnHE 0SS =
22T DA I R_R— g AIHOTEDIIE T —F 4 R—Z DIHENEE TH D LWV D,

5. HHVI

AFRLTIL 0SS A 2 =T 4 DA TR L— a3 VERLNNIT 57201, 2 2OSE 2 I 2 =7 4 BSBRT
Hasamk—a Ry NI—2I LT &7, 3 DDELR 0SS A a=F 4 r—AARZT 112k
Dﬁ%ﬂtﬂﬁiuT@@wfhé

2 R 2 =T ¢ TR ORI TR~ U — 7SIV NS F EE DM

BiRE Il a=T 4 bV a2 =T A OIFRIOETII =T o @E@%&K o

0SS TldEV EETY )wx%ﬁﬁt&) ) U—RFiETOa I a=lr—a AEEOZAIT IS,
0SS 2 X = =7 4 NERITTEEN T B 72 0I2iT 2 —F 4 2= DIFHENEE TH 5,

AR 2 =7 ¢ T2 OB L :%74%A7/Xi<ﬁﬁ?éﬂ~74xh5ﬂéﬁﬁﬁﬂ%£
D5,

AP ORED ) — RERF 3R > MU —71Cx L CUREA TERWEE R H D,

AFRSLTIAT 058 AR 2 =T 4 DA 2=l —3 3 MYROHERGE LTOEATTN, 23a=7 14D
PR LTCY 7 b U =T OZAL B2 T2 X v Malee —2 = — ROI e ©) IS O T 21T TRy,
V7 b =T OY Y —ARAOLIR LT, TIHOR BY 7 ALK L TOEATH & LIFAHROBETH D,

£

AMFZED—ER L, STEREFE TR IT BRSSO 7- D OWFFERR ) DOZEUI ST Tz, £7-. AHF
FeD—ERE, G E RSB E: G5B | #ER S 20700028) . AFRAEFE~A 7 1 Y 7 MIARERTSEE)
ﬁ%@%;U\%ﬁﬁmaﬁm%(&%ﬁﬁ.mmwm)K;é%&%xfto

EZ3CN

[1] Bird, C., Gourley, A., Devanbu, P., Gertz, M. and Swaminathan, A.: Mining Email Social Networks, In
Proceedings of the 2006 International Workshop on Mining Software Repositories, pp. 137-143 (2006).

[2] David, P.A., Waterman, A. and Arora, S.: FLOSS-US: The Free/Libre/Open Source Software Survey for
2003, available from <http://www. stanford. edu/group/floss—us/> (accessed 2007-06-30).

40



HIFRILRFREE Vol.3 No.2 0SS a3 a=F 4 IZBTAF—FraFRL— g ORfE

Understanding Open Collaboration in OSS Communities

[3] Feller, J. and Fitzgerald, B. : Understanding Open Source Software Development, Addison—Wesley (2002).
[4] Freeman, L.C. : Centrality in Social Networks: Conceptual Clarification, Social Networks, Vol. 1, No. 3,

(5]

(6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]
[20]

[21]

[22]

[23]

pp. 215-239 (1979).

Hossain, L., Wu, A. and Chung, K. K.S.: Actor Centrality Correlates to Project Based Coordination,
In Proceedings of the 2006 Conference on Computer Supported Cooperative Work, pp.363-372 (2006).
Howison, J., Inoue, K. and Crowston, K. : Social Dynamics of Free and Open Source Team Communications,
In Proceedings of the 2nd International Conference on Open Source Systems, pp.319-330 (2006).
International Institute of Infonomics (University of Maastricht) and Berlecon Research GmbH:
Free/Libre and Open Source Software: Survey and Study,

available from <http://www. infonomics. nl/FLOSS/report/> (accessed 2007-06-30).

Jensen, C. and Scacchi, W. : Role Migration and Advancement Processes in OSSD Projects: A Comparative
Case Study, In Proceedings of the 29th International Conference on Software Engineering (ICSE 07),
pp. 364-374 (2007).

Kakimoto, T., Kamei, Y., Ohira, M. and Matsumoto, K. : Social Network Analysis on Communications for
Knowledge Collaboration in OSS Communities, InProceedings of the International Workshop on Supporting
Knowledge Collaboration in Software Development, pp.35-41 (2006).

Lakhani, K.R. and von Hippel, E. : How Open Source Software Works: “Free” User—to-User Assistance,
Research Policy, Vol.32, No.6, pp.923-943 (2003).

Lave, J. and Wenger, E.: Situated Learning: Legitimate Peripheral Participation, Cambridge
University Press (1991).

Mockus, A., Fielding, R. T. and Herbsleb, J.D. : Two Case Studies of Open Source Software Development :
Apache and Mozilla, ACM Transactions on Software Engineering and Methodology, Vol. 11, No. 3,
pp. 309-346 (2002).

Mozilla Japan: Firefox & Mozilla BEEERGRODAA HHIE),

AFIE <http://foxkeh. jp/downloads/history/history—foxkeh. pdf> (& 2007-06-30).

Nakakoji, K., Yamamoto, Y., Nishinaka, Y., Kishida, K. and Ye, Y. : Evolution Patterns of Open—Source
Software Systems and Communities, In Proceedings of the International Workshop on Principles of
Software Evolution, pp.76-85 (2002).

Netcraft Ltd.: Netcraft Web Server Survey, available from <http://www.netcraft.com/Survey/>
(accessed 2008-08-29).

Ohira, M., Ohoka, T., Kakimoto, T., Ohsugi, N. and Matsumoto, K. : Supporting Knowledge Collaboration
Using Social Networks in A Large—Scale Online Community of Software Development Projects, In
Proceedings of the International Workshop on Supporting Knowledge Collaboration in Software
Development, pp. 835-840 (2005).

Ohira, M., Ohsugi, N., Ohoka, T. and Matsumoto, K. : Accelerating Cross—Project Knowledge
Collaboration Using Collaborative Filtering and Social Networks, In Proceedings of the 2005
International Workshop on Mining Software Repositories, pp.111-115 (2005).

Raymond, E.S.: The Cathedral and the Bazaar: Musings on Linux and Open Source by an Accidental
Revolutionary, O Reilly and Associates (1999).

Scott, J.: Social Network Analysis: A Handbook, SAGE Publications (2000).

Wasserman, S. and Faust, K. : Social Network Analysis: Methods and Applications, Cambridge University
Press (1994).

Yamauchi, Y., Yokozawa, M., Shinohara, T. and Ishida, T.: Collaboration with Lean Media: How
Open—Source Software Succeeds, In Proceedings of the 2000 Conference on Computer Supported
Cooperative Work, pp.329-338 (2000).

Ye, Y. and Kishida, K. : Toward an Understanding of the Motivation Open Source Software Developers,
In Proceedings of the 25th International Conference on Software Engineering, pp.419-429 (2003).
MRS =ZERAAIGET  FLOSS-JP A—7 v Y —R/7 V=Y 7 by = TBIEE 4074 Vi AR,
AT <http://oss. mri. co. jp/floss—jp/> (M 2007-06-30).

41



1EERILRFRES Vol.3 No.2 0SS a2 a=F 4B A—TraTFRL—a rOHEfiE
Understanding Open Collaboration in OSS Communities

[24] R &, EHAEBH, PEHZ  PETER LIEGHe—Y 0 bOXy NT—2 B, A THREY S
3G, Vol.2l, No. 1, pp.122-132 (2006).

42



