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e examines not only the evolution of OSS systems,
but also the evolution of the associated OSS
communities, as well as the relationship between
the two types of evolution
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ROLES OF COMMUNITY MEMBER
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Passive User
(v 7a—H—)

use the system in the same way as most of us use commercial
software

(Rhr=bABAY 7 b7 2 TRERT 5 LV VREL
HETY RT L%EER)

Reader
(e &)
active users of the system
(CRTFLOT VT4 72—%—)
not only use the system, but also try to understand how the
systemworks (Y R T LEFERT 27517 Th, Y AT LA
ODHEAZERLLD &T5)

like peer reviewers in traditional software development
organizations
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~
~

(AT 2274 AvX=0D1%E])

Bug Reporter
(RTLR—=%—)

discover and report bugs

N7 =HRRLTHRET D)
do not fix the bugs themselves, and they may not read source
code either
NTHEEELHRLC, V—ROA—=RFHZmELWLAIEED
H5)
same role as testers of the traditional software development
model
(kDY 7 b2 T7THREETILOTRAZ—LRELE
=)

Bug Fixer

(NTIEEE)

fix the bug that is either discovered by themselves or reported
by Bug Reporters

(BATERRBINEANYT, FHENTLR—Z—HIHRE
L7=NNTHAEIE)

have to read and understand a small portion of the source code
of the system where the bug occurs

(NP RETEHVRTLOY —RA— KDL —%
FATERTINENDH D)



ROLES OF COMMUNITY MEMBER
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Peripheral Developer Active Developer
(ELDBAFE) (70T 4 7T13HFE)
contribute occasionally new functionality or features to the regularly contribute new features and fix bugs
existing system (EHRVICHTHEREZIRHE L. NV Z1BIES D)

(BEED Y AT LICH 4 37 L WERE & 1ERR)

one of the major development forces of OSS systems
contribution is irregular, and the period of involvement is short (OSSR T LDOEELFEFEIDLID)
and sporadic

(ERZTRETH Y BESHIMIE5E < TEHEMD)
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Core Member
(a7 A=)

responsible for guiding and coordinating the development

(FAFEDIEE & AEZEY)

have been involved with the project for a relative long time and
made significant contributions to the development and
evolution of the system

(7ovzy MCEBHEWEBEbL->TEY, VRT A
DEF EEICKRECEMLIZAL)

they are also called Maintainers

(AvTFF—EHETND)

Project Leader
(7R ) —&—)

often the person who has initiated the project
(ZLDHE, 7Ry b ERBBLEZAN)

responsible for the vision and overall direction of the project

(FAY 7 b0y sy E2EmNRFREDET)



COMMUNITY STRUCTURE
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Figure 1: General Structure of an OSS Community



EVOLUTION OF SYSTEMS
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Figure 2: Evolutionary Patterns of the Four Projects



EVOLUTION OF COMMUNITY

(O3 2 =74 OE()

evolution of an OSS community is brought about by the role
changes of its members (0SS I 2 =7 1 OEIZ. &
DAV N=DFRBIOEALICE >THTzbEIND)

As community members change the roles they play in the
community, they also change the social dynamics, and
reshape the structure, of the community (33 2 =7 «
DAVN—=PAI 2 =T 4 TRETHRENZEET 5 &
Q2T A DHENFTAF IV XBEEIN, EE
NEBEIND)

evolution of an OSS community is determined by two
factors (AT 2 =T 4 DA VN=HAAI 2274 TH
-4 ALZETEHE, A3 22T 14 DHENEAF
TUVRLEBIN, BEVEHEEIND)

* the existence of motivated members who aspire to
=LA

play roles with larger influence (& V) K=&
%ﬁO&%%%hﬁﬁﬁw%%xym—wﬁ
£

* the social mechanism of the community that
encourages and enables such individual role changes.
(ZD & AL DERENOEEZ R L, A8
I35 22T 1A DHEHAHZXL)
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(3@%@5055)7 Ot
]\

EXPLORATION-
ORIENTED OSS
(&M T DOoSS)

UTILITY-ORIENTED
0SS
(EBm@ T DOSS)

SERVICE-ORIENTED 0SS
(4 — E ZRM@E T DOSS)
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EXPLORATION-ORIENTED OSS

(&M 1T D0oSS)

Aim: to push the frontline of
software development
collectively through the sharing
of innovations

becomes a learning resource for

thousands of software quality requirements are often
developers very high
(B : M/ "= avndEE%RE BFDY7 by THEERITD (REEM4IREZIISV)

LT—EBLEYZ7 My 7HEDR WYY —XITHhB)
AiREHET )

m success of such OSS projects depends greatly on the
must be developed and maintained vision and leadership of the Project Leader
8 LS (AUERLE L, S 2 (Zo&5H0ss7AY Y FOREMIE, 7AY S FY—F—DE

ject L : 9 o
(7u91;Tﬁi;3§§®ﬁH®7 Ve e U=sm e Ss SRl @)

A7 79— RREBLIVRTTIHLED e when the vision of the Project Leader conflicts with the needs of the
52) majority of the OSS community members, forking might happen
(AP P —L—DEY 3 Y HARZEDOSSTAI 227 4 X /85—
D=—XEMIALT BIBAR. FRHLRET DAEEHLH D)




UTILITY-ORIENTED OSS

(=@ T DOSS)

developed because the developers cannot find an existing program that fulfills their
needs completely

BIRENZ— R A RDIE-THEED T O T LEZRB DRI EATER
W= ICEE I NT)

developers decide to develop their own systems and put it on the web for others

(FARZBEIEDPTYRATLEREL, O ADEZDHICT 27 EICEL)

a typical bazaar type software development-no centralized control exists

(NHF—LBY 7 by TRR-EDEREEFEEL L)



UTILITY-ORIENTED OSS

(2@ T DOSS)

gives to the rise of multiple,
often incompatible programs
(BHEoEEEZH/Zo L, LIELITEBRED R
W7as 35 L)

has a lot of forks, evolving in the form of developing
new programs by reusing and modifying existing
programs rather than replacing the old programs
with the new ones

(FWTRATILEH LW BT T LICE S
ZH5DTIERL, BFEO707 7 L=BHAS : o L
programs that implement the similar functionality

SUEBLTHLWIRT T LERET 2L compete with each other, but the implementation that

SHTHENNT S, ZLODEALDH ) wins the most support in the community will finally
excel and eliminate other competing versions

(RO ERLT E707 5 LIFEWICES
TN, AT2a=ZT 4 THRLZLDYR—-b%2E
BLETBT T LAEED)

This evolution pattern can be called
as the tournament style
(Z D/ SR —2 I h—F A b
RARZANERERZ ENTED)




UTILITY-ORIENTED OSS

(=@ T DOSS)

may not have an independent community

RIZ L= 2T 4PV EELHB)

only want to develop a program for their own particular need,
such developers remain to be Peripheral Developers

BEOD_—XIEdhbE T 7Oy I L5BERLE-VLWAT
T, ZD &S HBEARELELREFEENDET X)

Passive Users who just want to use the system
need Readers and Peripheral Developers-to help
them choose the right configuration

(AT LEFERLEVWSEITONRy 72—
H—(ZlF, BYILREBRERIRT 27-00D5
E EIRREEDNNE)



aims at providing stable and robust services
to all the stakeholders of OSS systems (0SS~

AT LDITRTDRAT—IHRILE—ICLE LT
Y—EXERHITEZEEFBIBLTNWDS)

any changes made to the system have to be
carefully considered so that they do not
disrupt its provided services (X7 ALIZHIA
ONT-ZEBIT, REFEINZ Y —EXZHilsE
MWL ICEEICKRET 2MENH D)

centralized in the Council style - not
controlled by any individual person (G¥iE&
ZRZANT—EANL > TERINTLAL)

SERVICE-ORIENTED OSS

(4—E X m@mlf doss)

stakeholder refer to both the member of
the OSS community who uses the system
and the end-user (R 57— 7RI KX —I|Z.

VAT LEFERATH08TI 2T 4 DX
VR—t TV FaA—H—-—0OmAEEIET)

usually very conservative against
evolutionary and rapid changes GBH.

END DBRBENLISK L TS
IZERSTHY)

the Council is the assembly of the Core
Members, who earn their rights by long-
time devotion and contributions to the

0SS community GFEs 3. EFEOBS
£0SSTAI 2 =T 4 ~DEEIE > TL
AT A N=)
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DISCUSSION
(ER

* Recognizing the differences of different types of OSS projects
help OSS developers to identify their projects with a
particular type and to take appropriate measures to guide the

management and operation of the OSS project
(0SS7HY UV FDERBDHZATDEWEZZHT 5 L1E
OSSFHAFRENMFED XA 7D 70 =7 b ZEFHFIL. 0$7m
Iy bDOEREE m%ﬁ4k%%ﬂwaiaéﬁbéw
VA
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SUMMARY OF EACH TYPE

(B2 A T OE)

Table 1: Three Types of OSS Projects

Type Objective Control style System evolution Community structure Major Examples
pattern problems
Exploration Sharing Cathedral- Single branch Project Leader Subiect 1o GNU systems
& - - . . [
plote innovations like central Feedback from tt i ] T
Oriented eedback from the Manv Readers split Tun
and knowledge | control community viany neaders ' Perl
Bazaar-like Multiple versions Many Peripheral Difficult to Linux svstern
Etl.hn i ;Sa;uilrilm_c__; atl d decentralized | Coexist Developers Lllli.fO:;E' the excluding the
T T ¢ R . A 1o =
riented individual nee control Tournament stvle Peer support to Passive | ight kernel
’ Users program
Core Members instead
. o Council-like Single branch of a Project Leader e
Service- Providing central N ) PJ e U Less PostgreSQL
Oriented stable services ) Patches merged an}. va 51\? i ©1 | mnovation Apache
control through control that develop systems for :

end-users




EVOLUTION OF OSS PROJECTS

(0sS7 B> =27 kDY)

Exploration-Oriented OSS and Utility-Oriented OSS are good for the initiation of an OSS project, and Service-Oriented OSS is suitable for more
mature OSS projects

(EEHEEMDOSSH L VERIEMODOSSIE, 0ss7AY =7 FDORBICEL TWEd, Y—EXIEAOOSSIE. &V Lz0ss7 A =
JhCELTWS)

Why need to mutate to Service-Oriented type? (R H —EXIFRAEICEE T I2HELNHDZDTITH?)

Exploration-Oriented OSS projects Utility-Oriented OSS projects

(FE&EfEmnoss7AY =7 ) (EREmDOSSTAY =7 k)
e users at a certain point, will demand stability e developers of competing implementations
(BEOBEATHI—HY—|Z. EEHEEEXK) for a similar functionality can join forces to
e original Project Leader has lost his or her create a team to develop a system

collaboratively that accommodate the
different needs of each developer ( E#®

HEEDHRAE T 2EEOHAEE L. RFREE
DIFIFHRZ—XRICHILT BV RT L%
HETCHRETIF—LEERT D702 H
EEbE83ZENTES)

exploration spirit Gt 7B 7 b —&—
TBEPOREREEZRINE L)

e system has grown too large to be controlled
by any single person (X7 LD KEL Y
TEC, —ATHETEARL)
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EVOLUTION OF

OSS PROJECTS
(0ss7B> T2 ko
E1L)

Exploration-Oriented and Ut|||ty-
Oriented OSS projects experience rapld
evolution, mostlym linear fashion (3%
ahﬁ%iU%ﬁhﬁmm$7m/z
7 ME, FEACERNICERISE
ecn %)

As the projects mature into Service-
Oriented ones, the speed of evolution
will slow down to a stable growth (70
T A —ERBEDOD DIZHK
BT B ISONT, ELOEREFRE
L7mREICBET 2)

A new round of rapid evolution will start
again if the stable OSS system inspires
new ideas or new requirements, giving
birth to New Exploration-Oriented or
Utility-Oriented OSS projects, which will
again mature into new Service-Oriented
ones (&ZE L7-0SS> XA T LA L L
TATTVYHLWESEZRBL, T
Lu fEmE IR AIERDOsS 7
EEN LW —E
SR ICHURET
f@ﬁtw?ﬁyF
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Figure 3: The Evolution Pattern of OSS Projects




CONCLUSION
(Z&®)

* As Open-Source gains popularity, many software development approaches
are labeled Open-Source simply because one property of the outcome is
Open-Source

(A=Y —ZDANENBEDIZONT, £<DY 7 77
RT7TO—FIEF -T2V —RETRUFIFEINTWND)

* However, objectives, motivations, collaboration models, system evolution
patterns, and community structures and evolution patterns differ
significantly from projects to projects. (7=7=L. BHJ. @, 37K
L—>avETIL, YRATLOERNSZ—Y 32T 418EL
L SZ—lE, AV FTEICKELCED)

* Rather than focusing on the common features of all Open-Source projects,
this paper attempted to systematically treat the differences of OSS
projects by examining the evolution patterns of systems and communities

(ZDHX TR, §RTDOSSTAY =7 b DILBHEBEICE S % Y
THDTIEHRL, YRATLETI 22T 4 DEMNRZ—VZRAND
;ff\0$7m917F@Em%%%%t&i:&%ﬁ&ib

* Through analyzing a case study of four typical 0SS projects, we proposed
three types of 0SS projects (42 H#AE)70SS7 AL 27 F DT —X X
&?;%ﬁﬁ?%:&txU\ﬁﬁMm$7mvlﬁb%%$Li
L7z

* Understanding the difference of the different types of OSS projects is the
first step to build a theory that can guide the development of OSS projects
(0Ss7RAY 7 bDERDZATDEWEERET S L1, 0557
Q?I7F®ﬁ%%§<:tﬁ?%%@ﬁ%%ﬁ?é%@@va
7




