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goods)® 5AS ndd] & uf, As|H oz vl sl d4dS
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network) 0.2 A o] A&oAx] Hoju} N2 HABAS(information goods)S AAHEE 71X

329 Fuon FFRT Yok /P FEAQ A FHE T2 ABAE] ARA
= 3Ly A
1. O a-
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thE JEY AFYE S v AR FAHEZES ] ARUE ZE oA Zabd ESY
AA thFd 718 71 AEE Fojabse] 534 4eAgs T olFoxr. Y
AFUE el AHHoR A2 /it ZRAEY PdH 3 Yt g4 @ T2AE
= E AFAE TRAES JFHor Fad fUES yAo] ol Te v
THE FFH ol5o] Fojdtes TRAE = LSl Bo] Role ] Hul d%Y
ol Yeht= & dEZE ] AfUE = Seta sHAdd 545 A4 Ao, ol
TARZE S AvUE Y SA4E destd vad 2

1) Open Source Initiative (www.opensource.org)

2) www.sourceforge.net
3) www.kldp.net



SHEZEY O AFUEL HE/HT !&7= o7 KLDP AO|EE SHez

] Hysta FAkst | MEY A Fx<U(flat and decentralized network)

u HoAREe- o] dH EAY} thst 5715 7R J(heterogeneous agents)

u FoAxgo] ALH o7 T2 AMEE F2|5lo] &5 (self-organized
system)

u Alzrol AU A UES A e 7Eat 57do] ¥3tst(dynamic system)

] EA Altolyt AR} FES HolAH A 2E AA7F 325 (emergence)

L] HAzt 247 J9 & Hgeh e A8-0] o]Fo{f (norlinear interaction)

u A&A 0w A2 FoAx7E ) Fol A #91% (open system)

olggt 54 wiite FINAZE Y] ARFYUEHE FES ofdAl 48 AaE] HAHAHA
FEAES T A L ANA R BYS w AR A 543 Wsh A 54
2 8- Al 2~¥l (complex adaptive system)l), =& 2}7]|x23} A|~Hl(self-organizing
2A9] S-S 7HA AL Jvtal & & 9l

webA] FAAZEY Y ARYEe gk & AT, NEAEY T F7)9k A
et A, ANEAREY FAY WAYUSF AT T2 B35 o]l&9 = StolA o]Fojd HFavt
Atk AAE HZols FHAZES ] LI Bt AE BAA Al 2E AFelA] 24
e A7V AxF =o]7F2 v}k, Madey et al. (2002)E SourceForge Alo]E 2] H|o]E &
ggaale] FA 7)uk msg—% TEatE ATE 819, Khalak (2003)S AZEJo] A]
oA TN AZE o] e} FEAZE oI AALTE 5§HX} 7|9 B3-S &8ste] &
Askdth. Bk Navarro (2004)% San Aol A IE U] Hyo] FrjuE A Ay =
AU 7Rk 27|24 s M EY AL AR FNLZEYAE 27g vF o, Xu et al.
(2005)& SourceForges A& UEY A YATZRE EAstH T, 13 Valverde et al.
(2006)2 &7HZES O] AFUE S Wl (vasp) A HEHAD 93724 548 1
A AFsid. At e A7 @A AH Ao Aol AstAnt A e F A
ZESo] A4S SutE oldllaty] fld MR FA =TV dasitie o7t ol FolA| =

FAYL & & ek,

¢

&)
KeN
T

2.

T ATE B3 AT BHES olgste U FALZENC] AL AFYE KLDP
APOlEDE tido® UHENA 947 ZF(network topology)d 545 dotetes A& H3 o
2 om T, © Are AN B ARUHS GEYIN 5H 4% W, celn AR
1) , (2006)

2) KLDP 1996 10
2000 11 geekforum , 2002
7 kldp.net . KLDP
BBS, wiki www.kldp.org

www.kldp.net . www.kldp.net
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SHAZEY N HFIUES HEHT fI4T= AT KLDP AOIEE SHe=2

TNEZE Y AFUHE tre ZrRAEG ALl A§Fe ZrAEd dexor
Fojsls MEAER FAE FeFe UEYA(affiliation network)zhal ols] & &=
UTH. oW FALAZELC ARFUEH UESIE WExE APor A Ak
HESZS} Z2AES ZAYoz FA ZZAE YESI T F T/ WEHAE

sl

73] o & 59, Figure 1€ 6719 ZzAE 1199 M7 stz ¢
Tl HEAE 74 otk 59 /A MEHJIAAME IEARE AF S
AL, FEoR FHodte ZrAEVE v EAE dZdste] MEYAE S
=9 x2 A YE T H§ ZRAES AFo=m so} ZZAE Tho] FF3)

E
MEA Q= A9 AdAPoRA YEYLE FAI

HU rir

r1r

o] wf, /A WEYIL} Z2AE YELF H§ F5Ho= (17 28 F 79
Fclusten 02 PR RS BT 4 gnel, ol AUAE FEow delde
ZeAEs A8 glo] ¥ aFtel AA4nYE 2S£ gl Aol HEYAT} oF
FHoR Uye] QeFs ataBal AAH £go ofelgo] WobA U},

Projects

© o
0000000060 0 0

''''''''' Projects Network

Developers Network

Fig. 1 Formations of Developers/Projects Network in Affiliation Network

AT 3 FAHEZEN AT AFYE F KLDP AFO]E (www.kldp.net)ell 2006
109 19 @A /e Z2AE 429709} oo FHejshE 5908 o] LA HolEE Fsko
YEYA AAT2E o5kt B Ho A= KLDP Ale]Ee] A+ xE A4 /A HE
ast Z2AE WEIR ro] 74zt 7[EA 2% 548 Feotstal ol st
Zb gk}, Figure 22 KLDP AFUE ] /A MELIE AH-7 g2 28 10|t}

3.1

TMNAZE S ARFYUE WESAAA NIAes ZZAE Hofgozy Feoz 3
of gt MAAEH AAAAE ZA "k, webA o]y e UE A e v 2=
AEo| Holdps, g ZRAE JfR (3] ZRAE Fojste ARt F)7t
AdGE v MExer AABAE DA Hol UES A dAFTo] Fopxitt. FAa
ZEg o] AFUE] A AA ALate] 820l Dk 483 ] ARt @ Ao T A
Eoflgt Fojstal 9lom Al it 1.35719 Z2AEo| Fojstal k. He A Z=2
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gk A A EOlE Wl AR UEHT. 28 TNAZES S AFUEHE NEAHE
ooty el AFEAIEA] EEA 7= EY AR AT o]E0] JEE AT EOE
ol apSo] AR ALY o]0 TE FNATEOIE AlRIo M YEYIY AYE
T oYAAR, Jpapto ® Y YEY oA E ozl A-dogA EAEA ).
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SHEZELY O HRUE2 UERT fI47ZE A7 KLDP AO|ESE ML=

TMAEZEY S M) Fagh Folfeloer PSS dode 717F ded o= A
Aol FEE gE MIAEdA RAdo2MN AE(self-esteem)S =] A (Weber, 2004)
Aol 8E HY o= (signaling effect) BEES /Mdsle] &% £2 AFS T35t
E5S B 98 2 AES #odski= F7|(Lerner and Tirole, 2002)E 43 =t). kA
o2 PAs dode 5718 7K At ARUE deA thae] thE NEAE #A
& st o594 FAS FEA A s WS Holr] fEl mHeled AAE
M=ol 1A UEAAE 27] 98 ve ZRAE Fojsiry Z=AE FoA v
9] A7) oln] Fefslal Q= ZEAE FhoJst= AL AF 3},

SHAIRE 919 A WA S5 NExe) A sHe SHAZE 7] Wil Fd] Be =
2AE Frojst= Zlo] Erbsstths Aol L, 7 WA &S A U BolAH @

o

s8] oA =& dsde] e d 5 7] "ol ZRAE IR B2 o Rt

Ol B8kl Figure. 32 /AT E O] AFUENA HItae] o] AHtS
HoFE}h, Figure. 39 (a)v© ZERAE 5, 5 /E Z2AE Fosl= /MEAt 9 &
¥3rE 2a-2(loglog) @ &gk Adtolar (b)= 7HEAF 1910] Fojsh=s 224 E
o] £x3¢FE 9A 21-2(loglog) ez A8t KRR
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83,1187 o] /AtE o Zete] Ho 77k 10.2¢9] Ao® AT, ol A E
N AA el KLDP Ale]E] 7jutal UEY A= o}z 2He jFRol7] wliol o 3hu)$-
YEA e vl A7 vstvta dadd = 9lS Aotk g FIHRZEY ] HES

A HHoeR B u & HEYIART HAAZ ¢ & Aoz s B 5 dal o]
AL FMNAZEY Y FFAA Aol 7]dettta ke,

Project Size Frequencies Project Membership of Developers

~ R*=0.964

¥
/
.
In(Developer number)

In(Project number)

05 i} 15 2 25 3. 35

o r N W A~ O O N
.
/
/

Y
o

05 1 15 2 25

In(Developer count) In(Proejct count)

@ (b)

Fig. 3 Loglog Transformation of (a) Project Size Frequencies and (b) Project
Membership Developers
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3.2

YENIE FAste 24 ol dutyt EsHA dd=o] 9
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3.3
HEL Tl 2pA] &= @@Q AUA FoEE TS ARE EF8A g 5 9l
dubtxg oz A4 Jx FU4Ad(degree centrality), /‘}O] =94 (betweenness centrality),
a8 YA FAd (Eigenvector centrality) o] o] &84 1 Qtl. dAAE S e
e 243 dATVE BETE FolAe dtolth. "}O] TS HE AAFT BA
S A9 Adolgk S Ads T AAAH (nediating node) &= A 9] HE-S shrbH
EfIdA Fa3g 93-S strpe ofojrojo] Atste], 1o F AHZto| A
te ZHA "o g YAl el HlE A=
249 9gs s Xt AR olygt AES
v Adolgtd HE AN Fod FEFHS AT A7
=5 = 54 Afoltt.
Tag A4S gt A E7E AR dAHol U=, oEHt
S Aol vshdeA EAstaA vk 7 Ao dAZAAR =



SHEZELY O HRUE2 UERT fI47ZE A7 KLDP AO|ESE ML=

2]
. A QA= A 2RET] WA A

=

A =
YEYAE dTx2Hoz 443 g ddoz olFox oy 79 g IF, F
TR FERIT. agal 7 FHE FASE AHEY £A4S FAEEY] e o R
T AR ET e 3540 HA4, F FHS ESE $A4S gt o E T3
TMAZE S UEYAY} ojd A stz BatEdoen, B3y a5 Hads ojudt
AHY A4S FHstn A, 2o Adold I It Ao &HAo] ofwA Aoz}
Y=g £48taxk dh, o] w Z2AE A FFdstis MR ddo] 7] wliEel
Nz JELAAA S aFS Ure Y ZZAE YEYINNA ¢ I1FS e

AL U3 BA ol

el B Aoals R By Z2AE YEST, = ZZAEES AHor =
YEYIAY 7+ BAS ar). 593 g Folx ZRAELE QNS FFska
A7 wiZol olE JdztEe] wlzd EAY #AAHAS Za Qo] TRAES &HA A4
H 528 Zow oid 4 o, IFHS FASE ZRZAE Alojd oW FEFF o]
AEAE BAgoaEH JAAEe] Z2AE o] {3 A Fo| Hala F2& & &

KLDP oA 95+ 42979 ZRAEES SO FojuH F 265719 o= FHS
Atk o] T shue] Aol shtel = AE Adsta 27 o]
dom FAue= 42700 LRke 24 ddow Aen. o T 279 =2 2719

ZAER FAH v AR FHoH FEIF M 2 S 40719 ZRAER

TaE ] 3
2] KLDP AFo]E+x 34 (environment), A AF&A}(intended audience), A E o]

gho] Al (license), =9 A Al (operating system), 1] (language) 128]3L FAl(topic) &

TR ZTRAE &£4 FrE AgdFa vk LF oA TEEs ZRAE S45

o

hnw, obele] Esh k. AF Eol U AHEATL FTUAE NFoE TRAEY
!

b do 1 o
o o
M 2 o o
=
=
i)
k1
Z ¥

[H

BoAdAE B URe ZeAE ] BAA £4& el welFi ol AHgRs
Foldlzs, @ AR E FHow WEANLY PTEA 543 maAs £47
woel WM mEsust gt

Table. 1 Number of clusters that contains homogeneous project nodes

Project # of Homogeneous
Attributes Clusters(rates)

Environment 15(0.36) -console: 7, Windows: 4
Intended 94(0.57) -end users: 14, developers:
Audience . 9
License 22(0.52) -GPL: 19, BSD: 2
Operating 15(0.36) Linux: 5, Windows: 4

-9 - , (2006 12 )



System
Language 19(0.45)

-C/C++: 8, Python: 5, Java:

4
] -S/W develop.: 3, Internet: 2,
Topic 9(0.21)

game: 2

3.4.1

KLDP  AFYEANE o AFExE 34, dAwk AF8AF(end users/desktop),
W2}t (developers),  Al2~¥l #2]H(system  administrators), Z2]al  7]ER(other
audience) &2 F¥3tal U}, 7} AbgEE T2aWS AfEslEAE AEATE ofjwl Hold
LI ESO] Jhe] #Ale] = A& JNEATE dA oW A Aol e AE FEME F
ATHE HolA ouj7t ). oS Bo] AZEY fEdo] FAlet=E Fojzigld H
Apxlel Jhdbell gk A E oS sEetaxt & JhsAdo]l w7l wEel iR
e s d/HAZE Y ZRAE Fod Zojuh. dA|= KLDPS] HA Z2HE
43%= RS e R Sk TRIOPS JNEStaL, 40%= ARE AREALE tido® &b
Zrafs Jidsta o, & AolE: YEWA Fxn Ak 2ZAT AWALEAE
o ot TR o dET Wol e e e Atk

wek dA 42709 ] FAAA i AMEAE ZRAE Hgdog Aol wd oA

(T
¢oofy b

&ohe ZRAE ] $AA pos BAEIRY AA 2709 23 T 57l sieeke
2a7)e] el A A4S Ve ZRAERRE Aol HAEE Hedly. o] F
1470 e w2 NSRS Seh AxESe] Y Ze2AE wor FAH] 9la, 979
THE NS AT 2ROPNS fEste TrAES R P St AvAEALE
Hgem o= ZRAES Fo NUAES iR s ZRAES F7b Hddk

5 s AHEES RS Zeame] s
Aok =, AWAEALE g eR she RO 580

3.4.2

Lerner and Tirole(2005)e] <spd &4~ g Aest 38 AT oy
582 ¢l ol Al 2~ (permissive license), AgHA <l 2ol dl~(restrictive license), ~12]al
w9 A|EA el gho] sl ~(highly restrictive license)® 238 < 9t} 3L
ghol sl A~ FoA 7PF Eo] AMgHE goldlAE BSD(Berkeley Software Distribution)
gholdlz~olar, AFHH ol glo] sl LGPL( “Lesser”  General Public License), Z1#]al
w9~ A 3kA el glo] A~ GPL(GNU General Public License) gto]Al~o]t},

GPLEfol Al ~e= Z2OHE Anmrd] PR FEstHA] ol i o8, HA, F4
2wz AR oyt FAYE T2 dEidE Tddd AR AlESA
Hgsejop s}y wiwel eheldls aw 7Iwke] AXEge] ARjle]l dvbssirh. W
BSDEfol Al 2~ F7HAZEo]e] AA o] & Aol flom AMA AAtoR HIEH=
224 A=) e Thsetd, e 483t 7be gholdls BSDEfolAlAE AN

O~

>

o]

rr
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Lerner and Tirole (2005)% SourceForge AMO]EE XAlste] 7dEHE AT E ¢ o]9

54 9 g AR BT dEE FAAZEY  goldlxete] (A AE
w2351 t). B3k Fershtman and Gandal (2004)-2 3]-84 91 go]AlAE A e 3 2 A E of A
A ARl 7]l AgA gholdlzo] HIsiA T EHA|NE ZrAE Jpolst=
7H%-L?<}4 A AT golAliaE MY ZRAEVE o BEs B4, o ¢

FALZEY S goldlagA oWl Foldxrl HlEAFA ] I u}:;_q %%o]

Z A%t} (Tsur and David, 2004; Evans and Reddy, 2002; Hahn, 2002) GPLZ
ol Al ~g A Aete AT AT TNAZE 7L H7] A FEstE 540

M=ol oA FsAtE Al grofop sk, AEHR] FYS olEod F U=
WA o] 2hol sl zf;;ﬂoao]: e =gl= F3sbal, BSD, Apache, MIT/X

m -L

Consortium zho]Al=eh 22 FE3} 7he gloldlas XA st A= 83k 7hssiH
Fgo=A A F9& 7 H g A T AZEC] AFUE Ao HianE
Fold = Q=S #of THEZESTL Ao AFT F Avkal =2l sk
[«3]
PR

AAZE IEZESC]  oigk AR A AAdE BHYS7 Free  Software
Foundationol| 4] #|A]3F GPL glolAlx7t FMAZEY o] A% goldMrg A
Aem, 7HF A IMAZECR] s QA GPL golAlaE AEstar 3l
g FALZEYSE PLE w23 glth. KLDPOlA] = ZTRAE F 93%=
0SI(Open Source Initiative)olAl <15 HES golAlAs 9]
ghol g AEs L2 AELE 314700)a, LGPLY BSDE 7M7) K
Zzoll Sdth. 71EF MIT/X 2fo] Al (107]), Zlib/libpng 2}o ]ii 270, Pythonﬂ‘rol*ﬂ/\ T
B 5829 goldlze &, 0SI9] dFs WA R 2
AAl g3l Aol glok= HolA = 3-84< 3}01*4*(107H)E‘W & At

bA W weh ol Foldlx AR TAE AUAE 2XEdOF o ZHow
Aat=A7} el sof 9l Wik ohjel HiEE-ﬂM%‘r 7011 7ke] w g LA
T A ARl wkg o] vk, wEbA 2 ol M= 80%ell 7H7hE WA-Ee] ZEAET}
GPLOJW LGPL o] -8-8fe] Aldh= & B}ow = Agskar 7] wiiel Ao 383
Fed doldaE Ausa Y T2AE} TPE
2absle] QeAE Wekshaa A,

q% Zol 483 Vs foluzzw pAE 2he o EAFTW A4 KLDP
ARUEE 4887 b5 dolds 293 4887 BAsE delix ow
FERAgn B £ 9gom ZA7te glolAlAE AR FE kAl AlololE o] o]EH e

Zeleta AN 5 itk

P

OH rlr

e

A Ay AA ] 52%ol sdale 22709 wrol FH ARl grolAlA~E AjEstar
U ZRAER FAAH] AFS FAA. ANt o] F 19709 +J& GPL ol s
et TzAevto g FAEo glon BSD golAlAE e TrAeERtow FAH
TR 2ol BT, SHARE 27 o] o]HA S gholdlxE AMdEsta e TS
Edets AA 42719 ol &Ite ZRAEES gidoR FAMIEW 3 delA B
ol as Aeeti Qe 2079 ZRAE F e ZRAEE A Y= 89
MEAELS GPLolvr LGPL 7ol AlgHAQl A9 gholdlas et TR AE] JHolste
He7h o9 8 WAt HA ZTEAEo|A GPL/LGPL toldlAsS Aes IRAE
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Hlgo] 80%Ete M-S e sta of#l9 Table.2E& HW o]E5o] 483 7be FHoldxaE
Az #vk oyt ol FR7F o] ZRAE FFo] ofg AAst=d TR
FFL VAT R 2 5 9
Table. 2 Developers’ participation rates of projects that choose restrictive licenses
Developer L/GPL Participation Developer L/GPL  Participation
ID Rates ID Rates
D138 0/4 (0) D395 0/3 (0)
D142 1/3 (0.33) D416 2/5 (0.4)
D371 1/3 (0.33) D471 1/4 (0.25)
D390 0/6 (0) D550 3/8 (0.38)
3.4.3

Aol st s 2o 4 2, el el A e
wredatel AQHTh, of FolA WAl AW Selet Fe AuASe] AseAY Al
W oQlolE ougth AAlZ KPP ARUEA ARAEel Ay

~ ok
b
=
Mo
o
o ot

Al Ao = JHQIAR]l sy Y TS wkddtia s ¢ 9l 1971 ¢]
E=AA0 737 &= 8= C¢/CHoolZ MEE 9o Pythone 5719 3, Javaxs 4719
THoA FHEAORE AMEEI Qe Ao R Hol AEdelE FHg deE &8d Bk ofy
MEAE Abolol A 74 7t S 57 & MEdo=2 ekt

AT E INAZEY Y ARFYE 7He MRl AFYE QoA ofugt Q14
HESIAE T4t Az E] 7ol Fofst=AE Fotetes 2AS HHoE WEYAY
AdTx4 BEA4S 2490, 24 29 vgsn 2 YEYA 548 A4 deE
golgct. AA, FNLZEY S HEYAE Lol Hy 1.357]9] ZRAE FHojsta
AA ] 65%l  sEEteE 27770e] EZERAEZE g Weol Azt oA YEH= T
MIEAEZ ] A4 7 BA 27 wde] WEHSA D=7 0.006577o2 T AL
HES A HlalA s @ FFEolth. &4, 37/ AZEdo] ZRAE R o}
ARl ot ZRAES] = Fxo dojA Bk WAl -, ol AAE]
TE7F 2 ZRAES FoFgown HluA AL Fo ZrAE Fostille thgo
NEAEY AAAAE DA 2S gt AR, INAZE S ARUHE HEs
SRR AEAFE 9 =5 AT, ol UEYIY ARl dAFES AR
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. KLDP

Analyzing Open Source Software Community: Topological

Properties and Its Implications

Won-Young Cho', Dae-Chul Jang”, and Byong-Hun Ahn™

'KAIST Graduate School of Management
*KAIST Graduate School of Management
**KAIST Graduate School of Management

Abstract

Open source software(OSS), which is distributed with source code for free and anyone can
redistribute and modify without permission of licensor is one of the most prominent phenomenon
in the software industry. Therefore, more and more developers participate in OSS Internet
communities and produce OSS . These communities are generally complex adaptive network. This
paper analyzes the topological properties of KLDP site which is one of the largest OSS
development communities in Korea. We find that the number of links is small but the network
has some characteristics that can often be observed in complex network such as power law. We
also analyze the relationship between the topological properties of software project and its own
attributes and then find that a lot of attributes are homogeneous among the projects which are
linked directly. Other topological analysis such as clustering coefficient and homophily

phenomenon are also presented.

Key Wobrds : open source software, network topology, complex system, internet

community
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