BRI IRAL X 5 TRTH 1) & 5 BIR

JX % fe
5. 1120200603
JeIRE T R% ) FEICE TEE X

zhaoxuanhao0111@gmail.com

W

ARIONTFIRAE SORAL, A T TR AT et RE it FOTR L RS
R, el T ENIHRA B AR IR A, A D BARRHRE X OB, i
FHLEATES R AR TS, SR H T TR A RS ok A AN A B SR RSN, BREK
T IRE AR AT — RI IR -

KA. IR FRREX s R s REIR . RoREE

Brief introduction to the development and status of open source
communities and open-source projects

Xuanhao Zhao
Student 1D: 1120200603
Beijing Institute of Technology / Haidian District, Beijing, China
zhaoxuanhao0111@gmail.com

Abstract

This article starts with the definition of open source, expounds the historical process
of open source development, briefly analyzes the development and status quo of open
source in the world, discusses the problems and hidden dangers existing in the domestic
open source community, and analyzes the development of open source by taking a
number of specific open source communities as examples. The operating mode and
business model of open source development, put forward the impact of open source
development on enterprise development and personnel training, and finally make a
series of prospects for the future of open source in China.

Keywords: Open Source , Open-Source Community , Model Analysis ,
Development Status , Future Outlook

1 5§

W ERRCELR, JHEAE AR DL — M B = 50, o &3R5 BT LA E
BHME S - BET, THRERRBEN CELRE - BRTEIE R R, HETHRE BEAE R
FOTHEACE o AP RIA R T RS E R S A B b= (28], Ay P EJHEIT R T
B -



BAR

1.1 FIRE X

TR TR BT & B RIRACHS & WAL DS B R ) — R P = [12], B RHAE R
TG HEARCIH I EENTF B . Y ARSI FFIRF R SR, SIENR T BRI, %
TR, HAFF AR 2 RS AR P R BN A [12] -

FERAERFLOFER A, E— RS HET, o] DUERHE R R B RRS, H 8
HIEH, BRERRIN—EMINRELUEFAM - FIREEGET SREEMET, DR
IR ISR 2, HHEE S R, B BRI EIRG, REFLZ, E—FRBE LK
PR S AR, HIEE T a4t X g[8 -

FRIAEE TIEZERSRA, &% LR ERT L& FEETFREENF LM, FEX
TR A AR AS FE R BT E A IR LS, T8 & 5 R fn e
FFURER I RS E LT [22] -

1.2 FFURAE S

TR TR LU A A ERORSUES i mAaRl 2 olEeE s, B hELZMME
FHIE, BEEMNREAHEBHNFLZES, B2 TR EFRMEENT BRI FEEE—E
FIHITE -

TR S O IRAS IR 5| B8 22 B9 A\ A R Bk A\ JTVRALIX o IR B B pL ) 51T B &
BT DL T 257 R T QI A0S, 2R THF - IME X, it X EFEEE
A RBIILEH, FEHSEEERAEE, B R OIBOR AR AR TR E] -

BmE 2, FRETLLESEARGER, LZEFRAES, NS hEEZMEN, N
MEFEE, EFFEUBAR, FEFLELREHEFHBBRE-

1.3 EFRFIRAREH®

FFE (Open Source) IRl EH 1ARIE T B & 1t X Debianft K Chris PetersontE L 42 K frig
H—Ii« B PRSI ER (1) - EREEERIKE, LinxBHF 4% 5 Q116 Ast4s T HARA0T
Al HE, Bruce Perens@J) T 55— MJFRM S - 76 H BRI WF, FFIREERSZ RS T
#@ﬁT%%H#%f#%ﬁ%%%@,ﬁ%%ﬁ~ﬁ%%§£iﬁﬁ#%ﬁﬁﬂ&ﬂ%m%
A TEH[22][12] -

FRAEIES Unix RGME X - BHEF EE -G EVLEAS] EH270FER PR, 18N
—EAURBNEERAEF, BB AER BT R T ieft, B & 3 — A i as
TRV BTG o PRI AR X B (8] Unix FROVRERS B e KA - 2 7 iR, BEEA P
BEAIT AW G R, B ML T ERROER, BRI 2 187 I 50 3% 1R 22 BT 2% A 1 DB
B, XTI T — LR E R A AN -

Richard StallmanfE80FE XA T H ¥ {Fizsh, JFia 6@ HF 4 9°GNU, Hok#%
FIUNIXTF & & 2 M [ GNURIJF & F4E 3 - GNU/Linuxtt 28 5 B8 B RVE & B ft K
STUNIXZEPHREX A T SRR K B - A ZERIEET, B BREZ o LU AR AL
B OHILT —ER BRI . Rttt 30 7 R BRRY, [E 152K & &
ATEIEEAT LA B AR AT & S 47 12]27)

1.4 FETHERERRERZR

FEJHR B L0 FE TR, FEUnixdit % A 2 BCE 2E RS & ML A A L#FHF
AR T Unixtf X BFE, HZ2 D5 AUNIX RS -

BITAMASH), B BT IR AR A AN E B AT AR SR ARk A AL A R 22
A fEHE . BEE LERMRURIER, UNIXAILINUXATH FZEEANBEE i ot T 7F R & R H)
B ZERT BL[12] -

20105 LI, FREIJT 403 & i o El PR R BRIV B Z BT kE - EFIRAE X 9y 4y 2l
FITFIREOR & RIS B B 7 5h(25] - B4, " E LA mEGF Bk eror iR, 7 H
BERF VR ROL G, A T ETHRE S 2 AR H(10] -

1.5 JHIRR SR i Pk

FEJHESORETES B, S, HermilmgIsisin T
THIREERE R & 35



BAR

FETHRE S A2 R, EE2BERD . HTRZMIAE, &2 TENROTM
K RE LIS GRIE[10] o PRI BRI BEANH T RE ST & & - [FIRT B E 2 A REWIIT
R DX AR E S PR RS BT IRAL X, S Lo E AN RAL X AT AEAE (X [27], I
SERCGETE T EAL DX LART, 3R AEE TR B A XU -

THRE & AE HAE K XS

A A PG | AR A S E 2 MR B, JTHRF AT U E RSN R Z —, 1E
ENREA I ARG, BEIRERT X — A A7), eI R R -
RN TR AR B WA E L 2 XS . HTITREESERS, MUREEE, N RZEEH
B AR TR RS ECE A AT, S EIAE A RHRA R R (17) . AT, AR
PR T EME— AT RVE AT, BEZ AR F, 51 &2 FRBOARE - bt
TR 1 5 e AR oA r [ YA X B A Jre ) 25 1 [1.2] 28]

THRAA B AR

THRAL X BTSSR T R BLERBR A RN - (B TRSEE R A AER, REXT
REHFNANA T, BEHZ5ITHRIE B HEIEB N5, B ITHRAA B2 50 R TR
X — KL — -

2 JFIREE AT

2.1 FFEAXEESHT (BLGitHub A 6)

L8R, A E s A AR FAIR A 5 F Fork /22 4E 37 T R ACHY , il idPull Re-
questi&3CZE T H RN, A KARFESR T ISR VGE & FF A B E[20] -

[
1. ik
2. RXEE
3 Star f9H

Figure 1: GitHubRJ#:&1LI1 B H & AL

WE2[19]FR, EAEFRIERSREEIE , PR G EFork BUR 2 > Bl A2 R AR
e

AP R E SRS, AMTES AR EEIE, CHER A SR RR
AT AL[25] « MPull Request®|Issue IR HIE R, FrE XTI B ESE ML E# AT L2 5
WEZ W, XRFIRTE A 2R AT A2 (6] [26] -

JR3 B AT DARTE R 245 R, AR EFNREEWH &, AaB2He RIEmiA,
X R GitHubt: X AR ZH & HY e BT AR [19]

2.2 JHETH &S

MEBE) TR, B 220159, GitHubUE G ENRE —BE2MEHAE L7, HHXE
T1600H5 M EEZZ6]. fEBISPSSEFE AT HHE, X GitHubt X AVE IR T 04, 455840
El4[6)fm » AERER T IFRBEL A ZIR, a5 REFLXESS - HrFEENE, =
TR — A LE, ELRFHER, FRENRESFHETIRE, BETER—1 B
¥ & 41X [23][6][3] -

AT AT S, s LLH E 5677 -



BAR

D
BHmR
FO0H B
FRSH
Bad iR Batt&nin

Pull

Request (SRR S Riab

Issue i it AR
A
e mman SR >
A
yon o
Wt it L. 13, AN S
L

Figure 2: FFE#E X AR GAL

18007
16007 | 16331 225
14005 13 004 699,/
120007 } /
£= 10004 | /
#8004 |

S
;ggﬁ i 2426
0 [313.901 62 709 191 999 603 621"

2007 2008 2009 2010 2011 2012 2013 2014 2015
W IR B

Figure 3: GitHubf{Hd K

ok — WM
03 v end
= NS
B osl |
% 06
3 oap
02|
0 1 I 7" .|.3.].9.2‘5.3I| l3‘7‘4‘3 A4‘9‘5‘5.6‘1 }3‘7‘7‘3‘7‘9‘3‘5 .9.1.
A
Figure 4: ZR& RELT (A FP51
: AT
o — Hilg
0af X
g o3 "\ W M f /1 JMA
% 02} _ \A' V \M N
tal YN Wi,
of Y

gl e P Y e Y

1 7 131925313743 495561 67 73 79 85 91 97103

Figure 5: HELEER [A] 751



BAR

BIRZIERR WK B(E, & —MARBEM A X RE R T - BREEEERORT
1458 R 45 R AL X R R UL« ELAERE R A X A5 A 0 R 7]
FH 57T LUE H— BT BRI IR, 55 T IF &8 REE RO — N/ NEIE, REEIE BRI 1T
%’Ee MEEEMFRELRR, RRREHLS M. AN EE, BERWHZHETE
[25](6] -

2.3 JHEREA R DL 4T (BLOpenStack 96

Al T R FE B A AN B B R AT DASR X =N [R]85 SO R & B3 H [28][16] -

SEEMEN: 1B WESMEPREST BEA, X TEERH SEE TEAAIRFA -
TRARSS =CFe: FREMTAMBITIR, JF A HARERAE, | R EEE RS, mT L
R EBERE, T BRI E RS & FEFRIR - FIRR & EPE: | R LM
BOMEFF&, WEEFHETRE IR E AL -

OpenStacks 24 & Bicahal, B G2 T RGX 22—, BEHFR OpenStackf
P S B AT DAAE B AR — O Rk DX A RS L2 B

WEl6[4]FT7~, OpenStackHIEEIX 25 R W RZIEA LT

Figure 6: OpenStackf &5

AfLAEH, OpenStackfIi 2 5%k E 2 - FHEMRIAREI0ZRXAFSE, Hf
AFIMH T O S xm L THES, WETHR4][5] -

Corrective Engineering [tXirg

Forward Engineering [eXirg

Reengineering (X

Management

0 0.2 04 0.6 0.8 1

| = Volunteers ® Companies |

Figure 7: HIARMEBEZ ST HIT LK) S

—EANFELHAFREZSRSEEN, £2F B AR EETNE R HEMN
FiOpenStack 8l H ARG Z BT R IKA[13] - M OpenStack®i H H TR Z 77 ## B,
H 501 B AN H 2B ERER S, DU R SEI L A R T -

WESHT7R[16], Z=TFOpenStackf4 RFEAHL, 7] LIE H OpenStackZ: 5 ik () a] GELHZR
B

ATLUE H, OpenStack i Mk i) = 22 R o FFE I H Gl v AU T B IR,
WS & FEF A A B T, I K - &8 — S0l T8t 38 gt H ik
9’; (W= RS FEWIRSS) |, 7 SR I FRE R 7, DLUtas 2wk b py ek
Di[o][16][14] -



BAR

BARMER

258

BULE 58
[ BE | [ emrRwe | [ ®etmmsg | R
[ mess ]| |[Cerrass J BEEERD [ Fawras |
P p REAN
[I&”ﬁ EETTTEN RRRD ) ArRaEmsiE
— BECAWLS REIAEES] | (|
:
RESMBRAZS BERAEE _
RTORR A KAL) OpenStack A5
BB RS TIREEER
RETRRA A
SR i BB RS it l
T
T o

Figure 8: — &t E1 H kS 51

2.4 FFEMRIGHES%ET

[FIET, AFELZIAIRTE L5 BARTEESIE, TAER AR KR, HAE %R H R
HEIFFA - SR, Y—LRKE SR B FF & AR HEHE, FRRDE &KL pigErmA
JERIREST, JRBPRE IR R FIREE[7] - Fltn, —HKAF RS ES— MR E AL, DUt
ST SEERA)E £ A A BRE SE IR B B3R BhEE o R MUR 04 RER T E AT RE R — K
AFES, XEESEAMCIRIRR N, B D E A AR PR TAEFIRIHT[16] -

BRI, FRURAE X T RO BE4E I A T AOFE 5 FFRURAL X 7= §h 2 (8 R P4 - TR X 7E
EHIHRNFRESSEIAE . B R — AT E 51k A B E R4 TR E A8
FERGE « — B FANI0 B B ELE KT 50%, FFRAL X AT B8 75 B R B — 78 BT BE SR B 1010 5 # 22 Wt
B KRS [17] -

3 TFEBHEHE KRR
3.1 JRIERT k& R AR

25— A W A AR, TR E AT Ay Al A B s WO R B, Abolk AT DLE s
H R AR S5 KA 2 B R AL - ST A AP S BRI, THIRIR & AU U RE RS 7850 1

AR R IE, BRCR AR P T G AR T ARG 4, SEBL R AT B S AR
&AA[16] -

3.2 FRSAAEEF

FHET 3508 A AT ML B ML B R0, TR TAEE AR SR, £ B FEF LT
FEHRELZ MIVEME RS RS, R ML B B B AL EE T B SR[7) - HR, IR LAEE G 3
PR FRTRURY IR ZEL AN A Ml 35 I N = (3] BA AN 25 H R & 3 6 Tt K1t B L BB Da ik, A
WA FF & [15] -

Et, FIRBE RN IZE BN AR X B RREFBEILE], S0 RSO R 5
HEZHAMAZFREX G F, FNFRARERBEENAERGERE, HRrEETILEFRN
THRAA 1] -

BRI SRE5MAFEEXE1E, HE2EEIES 5 R H & FYEd
R AN A AR S RS, A DUFIRTI B o O ) TR SEER [24] 18] -

4  ERAIEZ RN EF RN SR

FFRE BN ZEBHATESER . HElfkEDEE R X A HEETE, B4
KRS ENEE A E PR ) - YERRERE, FREPR S8 T H AR 89A6 & SR H & R
1 X[28] -

4.1 EE2FRESSEHEILS

FHRE S SERA—F M ARV EEILE], 7T LUV AR i # T R E S48 B
BIREESSHER/DN7), AE/NEZ —EHE . FHIBR TELDER A ESHARESS
PLAL, B RNOAZEUR L ER R AR A R R R R R, LRSS E TR, FEED T E
TR E A JE -



BAR

4.2 HEBHTFIRT b RV A0 S it

BFE o AT VU B ARIRS TF I URAL X SR FF AR, ATAE B 5 B A a1 X 3 AL b 7 T B
KFFIRAE X BT RARSS B SCRF S MU, 3B, B, SpEEES - MR RITR
A X By AT BAEAT AT ORI E 45 T BB [27] -

4.3 55 nsE ARG

(1) il FIAIERF & ML H) VP A IEA R

LU & A SRECEBOR DTS IR XATHRAAR, SR i g AFhs 48 3 2 HE
i BRI AITE -

(2) X EMATPEE, RIPTRIERRMET/E

AT LA RRIT R A BA A 48 2 B FTRFACA L, BARSCER T TRI= Ik 3%, X5 B Mk A4 73
SR SR A BB K TAE[27] -

(3) $= v E A T IR T B /9 E BRimi

SR B EH BIRARRITHRE R AUE R E WA RN, 5 ESMTIRAE X IHRE &
TEAVERE L, ML ENAL @A A B iR R, FESIT IR H E 57 5% 5 [28][21] -

5 JHRARESUNEE

FEJHRIH C4 H iR i R etk BRI E —ErER . Btk ENIZEERE
BITFIRAL DM RIT H B33, S IO T RIE TR USR] DU - [FIR, TR XA
THRBFEREEHEE, BFNEMER, ERBPIFTL A —MERR L RE, B A
TR X AE B W B % 22 % B AT LAV R AN AT 1] o ISR AL [X BR800 12 m B E 45 5 Rt
BEENAERRMEN - B, JHRECHE R EMBF M E IR, 2T I 4 RE L
FEN - FE R RAL AR & R RN GRS, (5 S E PR IR A R ThEE S,
SRR BOTMSE R, SAZFRIT UL Z R o, 385 3 E IR E bR L R Some 7 Fl7KF
HRRFTERERE R R B2 H (2] -

References

(1] RIS AR ) JREEHD. &I IR R 85T & 77202058 + T Jd” FH IR AP IR
Fo EERIE R B R E FF. In: BRI AR RS 8 (2020), p. 2.

2]  CEREFANSEACRRER) JRERER. P IRANE Q2021 55 16 JE FF IR A E IR T 5 &
VEIRIREH 0. In: (2021).

[3] Y. Tian et al. “What Makes a Good Commit Message?” In: (2022).

[4] Yuxia Zhang, Hao He, and Minghui Zhou. “Commercial participation in OpenStack: Two
sides of a coin”. In: Computer 55.2 (2022), pp. 78-84.

[5] Yuxia Zhang et al. “Turnover of Companies in OpenStack: Prevalence and Rationale”. In:
ACM Transactions on Software Engineering and Methodology (2022).

[6] FTEEAR, BELE, and X2 EE. “HT REERAIGitHub FR4E ORI H &4, In: FL¥
MEHAR 40.8 (2017), p. 6.

(7] HEE CAEERTREEXZ5EKSILE T R RARSEIETR”. In: LT R
(2010).

(8] GkEhkn, BLE, and BATRE. “FREEALA T IR X ERR L HIBT 5T ——LPAGitHub
. n: FHHARE 36.7 (2018), p. 7.

[9] SKTFE et al. “OpenStackHJE X FRMAARKZ 5B, In: 2R 28.6 (2017),
p. 14.

[10] FKICE. <A B IR P B SR 5T . PhD thesis. HE AR K, 2009.

[11] 5KEESE and FE. “LUTRIE IR A AR BIEEShAIIT Y. In: 1RILKRIKH R 2
2R (S BEERR ) 27.1 (2011), pp. 142-143.

[12] JC. “HEFRLZEME VB S . In: BFEFMEARE 2 (2022), p. 10.

[13] Z/INT et al. “E=TOpenStackiJERE RITHEFG7. In: ISR 28.9 (2012), p. 8.



] WA and AICE. “MERITTEF G BIFFIRRIAELSA" . In: THENLR}E 39.11 (2012), p. 8.

| 187 and JEBARE. “THRX B AA IR . In: THENLEE 1 (2017), p. 4.

6] EF. “FFIROIHT R AR S RAWLHEITR . In: BHGED EXHE 31.1 (2014), p. 6.
]

17) EBRA. “FREFRPE = M T A 28 H XS B3 SRR 5T . In: (B B2 2% 7.10 (2021),
p- 4.

(18] HIE. “HIRRGMBEEET & LEES M ZRZHH R 55, PhD thesis. b5 30E
K2, 2008.

[19] JEZXH et al. “BUIRIKS AT IR TR E & MIPAG SFFEEMAL TIE”. In: TTEPLEIE 485
(2021), p. 6.

[20] %3, RHFGH, and KA. TR KIFR TR E B4R SRR . In: B4R 032.012
(2021), pp. 3698-3709.

[21] BAETR and BIKH. THREAETES AN A SHET KI5, In: HELIZEHE 1 (2007).

[22] &%, FIE, and SKFE. FHREES FFERETEES: IPR5EE. In: BHEHLER 34.14
(2016), pp. 42-48.

23] BRFF et al. “TFHEEXFHEETFRER ST RO, In: iITENLERE ST (2016), p. 5.

[24] PRI et al. “FFIFRES FE P AA BRI RIPRAIN 5. In: Mm% TREEFUI 4 (2022),
p- 8.

[25] BRI, BAIL, and AT IR XIS FREZRI R RE . In: SNERFTSE
H 043.002 (2021), pp. 84-102.

[26] FRERLL, R, and 73R, “HAANOIH, ANRLE SRR E S50 % RHR . In: &
222205 34.2 (2016), pp. 228-235.

[27] BEZVH et al. “EIFRFFRA BLALS M EN T E IR O A R IXER" in: PERFEBLBE
FI 36.12 (2021), p. 9.

(28] #BP. ATiE L e A AT T MBI ARt & S AR B IR B —— LERR A
fi O+ EREETILA R 7. In: FERET™ I 12 (2021), p. 2.

\V, AN
“Eﬁgkﬁ E‘:{??ﬁ EBE | exmn | REwws @ | mweEs | KERO | snam | eRse

ABIEF

% URIfR: ERBLRR

FEEX RS | FR | xfERs AR | EEEE G = G | E3E3
B RNERHCRERA, RREAESHTEENTR. s (EREEE -
TP

“ o =S At e RS RS i

KPEe

BUFRHRSTRAENE . B 12.36% 2022112805300  SH wht BE BB

P

PESrES H1% - wgmy G mm o1 ‘fm

iz

RypEm

P

Figure 9: EHX



