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The Open Source Definition

-- https://opensource.org/osd

Introduction
Open source doesn't just mean access to the source code. The distribution terms of open-source software must comply with the following criteria:
1. Free Redistribution

The license shall not restrict any party from selling or giving away the software as a component of an aggregate software distribution containing programs from several different sources. The license shall not require a royalty or other fee for such
sale.

2. Source Code

The program must include source code, and must allow distribution in source code as well as compiled form. Where some form of a product is not distributed with source code, there must be a well-publicized means of obtaining the source code
for no more than a reasonable reproduction cost, preferably downloading via the Internet without charge. The source code must be the preferred form in which a programmer would modify the program. Deliberately obfuscated source code is
not allowed. Intermediate forms such as the output of a preprocessor or translator are not allowed.

3. Derived Works

The license must allow modifications and derived works, and must allow them to be distributed under the same terms as the license of the original software.

4. Integrity of The Author's Source Code

The license may restrict source-code from being distributed in modified form only if the license allows the distribution of "patch files" with the source code for the purpose of modifying the program at build time. The license must explicitly
permit distribution of software built from modified source code. The license may require derived works to carry a different name or version number from the original software.

5. No Discrimination Against Persons or Groups

The license must not discriminate against any person or group of persons.

6. No Discrimination Against Fields of Endeavor

The license must not restrict anyone from making use of the program in a specific field of endeavor. For example, it may not restrict the program from being used in a business, or from being used for genetic research.
7. Distribution of License

The rights attached to the program must apply to all to whom the program is redistributed without the need for execution of an additional license by those parties.

8. License Must Not Be Specific to a Product

The rights attached to the program must not depend on the program's being part of a particular software distribution. If the program is extracted from that distribution and used or distributed within the terms of the program's license, all parties
to whom the program is redistributed should have the same rights as those that are granted in conjunction with the original software distribution.

9. License Must Not Restrict Other Software

The license must not place restrictions on other software that is distributed along with the licensed software. For example, the license must not insist that all other programs distributed on the same medium must be open-source software.
10. License Must Be Technology-Neutral

No provision of the license may be predicated on any individual technology or style of interface.

Last modified, 2007-03-22



BFF O IEEER

STRRE X NEK

s HEHXFEREABREMGFUIE, OSITAMERNHBREIFITIEE R
126 PN, FEFREINE FRMFERZER > 80%,
o MBS Apache/MulanPSL, X<#4%Fm: &0 UFE
o fBZE GPL/MulanPubl, X85S DAk IFIR

AR =BEARVF o] UE(BEAA B T )
RN=RHIF U (R 22T O] )

http://license.coscl.org.cn/MulanPSL2
http://license.coscl.org.cn/MulanPublL-2.0

IR A HsEXXROERIR, PARXAAE

[1] https://spdx.org/licenses/?ivk_sa=1024320u, 2021/03/07



AR=JFOUERS: PIEE

B BRER:
AEWER, hXFELRMERMBKER. | R CEER, L/ EARMNFERBAESNERER.

F—PIREBOSTARTIIAR T FFRIFIE: AR=TFeuEMulanPSL2

5 Aug 2019 14 Feb 2020 April 2020 23 March 2021

MulanPSL- MulanPSL-2.0 Apache E€£E OSG-Japan EhiFH &%

1.0 &0 OSI AIE Apache2.0 iR MulanPSL-2.0  mulanPSL-2.0 HX &
#E

Iﬁ%ile 123285 100k+ RERAT MulanPSL-2.0, BE=i+E.

&s itee e oo ok i - ap | K#GE. Al OSZ, flg, openkEuler,
Os BASFE W IHUD oo openGauss, &ELI(RISK-VA-1EZE),

MER R E




ZNE

JRVE AT TIE S FF

A G . http:/ / www.ruanyifeng.com/blog/
. = EE'. - /E%SZJ?U—E"]&%U*”X% e = Cc-By-3.0 / 2011.5.2
» FEXANETFNSG: BB CRETLLHH?
Eh T =TI ” Ve
R RS KA
B ATAE? b= Bt a9 L
| f, BREHLANE
l No Yes r AR U932
N Yes
L i RS ) mz&#mré.
&y 750 bl i &

< F1RH?
No Yes p b No Yes
mulanPubl mulanPSL

LGPLFaTiE Mozillai¥ R iE GPLFHHIE BSDiF A iE MITVFa]iiE Apacheif A i




AR A SEANEAR




RaAZE5MESHRETKX,
RETRIUKES, FFRARE-

.
L :
/ BIEOIST, FRBRIER B

TR ERAE: BIFTEA

FE (Open Source) —i1EE1998

F2 B3 HiRgL, H1998FEHEIES
KRR, FRRIETUER AEER, FF

/ RizsilVE AR, i HmEy X

Bill Gatestespak frEdl ik, Bt
MmESE, FEABREANRS; RM.

Stallmank # B ¥ {4-free
softwareizzf]; &R X XA

RABLL BRI

A, RERBIEE, -
FRIEH, 2R S SECERIE
RIF A Z R Rt

>

mewsne BN sxeuns BN wmsans B mezEns O

1980 1998 2005 2021

MR A ERIRIRESE, ST 5#sN 7 elF;
MR R REIFRITR], ST eUF,

M RRRRIESIEI., REZE/SEHNREeFH




C S H FFch: B8d ‘* ﬁ -I-"‘/ \E/] th
FEHAERNHY: BHMNMgVEERNRE
ARyt i BV I[N U YA (=) ke G SAVFFE FERY
Q i (C&B) (Github) (E53m)
RIGSE; FHEHBSBEIEGEIFTE BT
RREUIS RS 2 B SRR . f Bercir CTHAYX
3%(:01} G chromeQS ‘mongo
BRFE  RBESE  EERHEs FRRMERS isate andioid o2 elastic
(UNIX) (Microsoft) (GNU) (Linux) Netscape é% . ™
;‘\.VR_:\FHPWM‘ ,,L:L.QUXQ *ﬂ%ﬁﬁg % GitHUb =. Microsoft OGitHub
Richard Stallman Linus Toralds Eric Raymond
80’s 90’s 00’s 10’s
e TRORH 1 TR
(FEAEE S0 —  (REBRABLER) (B R L 40D

12



i
|
an

é

£ X EHIRAYIRES :
HIJRYASE

With £
h—ﬁé Solge
-

>§¢

EZFEZGmE

Larry Wall, perl, 1987
Guido V.Rossum, Python,1991
R.lhaka&R.Gentleman, R,1993

= - E Y?RHE?.;OMI .
3. 1998%F FiRIES |
; * Netscape 5 = %5 FFiNavigator X 45 28 B9 R AL |
© CTRREMGER ‘5 R, FIzER i
2. 1991£F Linux WX RS | |
*  Linus Torvalds k&2 H £ &h3t X | !
+  SEETGNUIH | !
= : :
1. 1984%F HHRIHER] | | |
e AT&T EUNIXEF 1L ! ! :
+  Bill Gatesgy#%x & i DOSFIWindows | ! :
«  Richard Stallman & & GNUIR B | ! |
. | ! :
“ v ' 5/

e ~N

0 lg?oﬁffﬁﬁon #0 Dennis RitchieZ51E Unix g E iﬁ{q: ;:ﬁ$i1q: EI\J iﬂ i 5 ﬁﬁ




I: IU\EMI\EJ ;)/?\ E@ﬁ)ﬁ@

O EZ5—1=F "Z" ENREE, &8 MNAFFIRERMRA

T é I I I I I |
. ht p / l J ars/ An trademarks are property of their respective owners. Inspired by Andy Tai http://atai.org/
% 7JN = . L I u X V S I O W S SOftwa re wa rs q 2006 S Hilton <mshiltonj@geail.com> Permission to copy is granted if copyright notice is preserved.
AJAX \ i >

Free Software

b b y \O“U“ (Open Source)
o H#EE: MySQL/PostgreSQL vs Oracle VR i) /‘ é

,\
” GNU Linux
c GPL -

o N|'SE8: Firefox vs IE

o NDNNES: LibreOffice vs MS office i Nd o NGl ’;‘ ATl
\?t'LI: Empire & /

o Al j(*ﬁﬂ . ChatGPT 4 vs LLaMa 3 GL* / " Microsoft ‘::‘3:;‘;:; “ :

&

¥ Mozilla




BRI AR

o AL, F) R o
TR . RPREHRKLHAERRSE S . THTEHRK, scaless Hgmﬁﬁﬂs -
o BEpHRE, BE<1% work b
Hosting « g MWt FReAnAMRSLETAZL, @ « FHARNTHRI = BT F
B IR F 145 63658 Ao R 5 W 3K A 3% B BRI A) i 6 i 42 datagicks AcCQuid
B R N T e a © HTEEEM, TEARAE 0 0 00
Liconsing ° BARM-TENBFRMUTRATERR . wpna g AR LT @ o
P14 34 T #9844 o

¢ WRATHRRPRBET RS, 5 HRG AT IRREBTOTHR

Open-core (4t M p) 2544, HRUK : 5 =confluent
. : e Nt isuls : o WAFEFRAEBGRA
FHHS o FAEDTATOREF Rk EIEGE : ‘_
BRI, A £ URAP 2K pa:eombiiaiainliabid cloudera
Hybria  ° RMORK, AFHECEMELFTRE - RBER-ARGET, RIE 2 .
Licensing ° RAHTEF—ARBATRET FRRSF AAXLERES . 7. elastic
Fahas 0 : © AP FRARBRBEK
dase NP TARKRRAFRRG, KAEFSEA © LHMFAE GbwGitHub) & I
T iR A fo A b KA R 2 A 4 4 h R A Sk i 7 iR ockroach Lass

BT, FHBO+RSFTRIAA AT LR, XREBELET:

o FRUMBIRBLNTARGELHTLERFRORA
 BPRBFEROMEFEFABRAMRIARRX (RTEHIHE, LRFEAMEARHE)
o ShIpEGHISAL KRR AT F A AT AR RGBT, KT FRARA

KiR: =R%EA

16



R

& AR AR RHIXILE

.;EF
&
&

EEIVEEF
THIEIRAIZ R R GGt #93% HITT RN T3 R TR s Al 22 B 1
HIN AT R B R 2 IR S i I AE 1820 S T
TR A REM AR N LRI R, mEAN R 2 HESALN

KR«

GitHUbFF 2 EBEBL 1L, FHEK26%;
AFOERB284Z, FHKIB0T

GitHub _Ftop 205EERAITIE B, —ZF4
E PN ATAERBER;
GitHub F80% Rk kBEFABE CE

GitHub LENE. Bff. HAFAELE
IR ;

EEEBUF RIS BRIt fE, SC
& EHE22%F 1K

GCiteex£ 12005 A% #&, FiEK20%;
BEEHE3000RH, FIHEKS007

frIop10EERIMB R EINE, topS0{X
BE;
ERERIME ZH K i

GitHub LR EFF R BEREHE =, 202254
ENERY, FTr2028F 5 EREY;
FEAMTAIGUY, PEALXELHEN, B
=T % THIETINR

GitHub. {Octoverse: The state of open source and rise of Al in 2023) . https://github. blog/2023-11-08-the-state-of—-open—source—and-ai.

Gitee. (2023 FEFFFEHFKEHREY .

https://talk. gitee. com/report/china—open—source—-2023-annual-report. pdf?fr=wx.



The top 10 developer communities
on GitHub from 2019-2023




‘ .EIJ; ‘ I} :I GitHub 2021FERELAT: PETSSHALEHIRLIRET!

%A; REAERFRE, FREBEME

s B{EE % openEuIer, openHarmony, —
- #3EE: TiDB, OceanBase, openGauss, e
N
I
E
I

« AIfEZE: paddlepaddle, mindSpore, -
« AR Vuejs echarts

FHBEEANE iiE 20 & B AL
ﬁﬁfﬁﬁa$4‘. Gitee, code.china, Gitlink

s E—PMHEESS. AREFHEESS e
« E— 0S| approved B FF XX FREIF I IE: MulanPSL-2.0

R AL,
- —HtFRR MR ASSERASE LA, WMPingCAPSE
%*}Jkﬁﬂ’ﬁ-ﬁﬁzﬁﬁiﬁ%
FALEEMER CCFRRARZRS. A=HKX. R4
- il FFERMR. BRE. BRFTRE
« HRBA: ZLLLFRIRAEX




FERVHIR: ISP F

- EREREE: FORAIFHSI A B KIF12035iE 2 B 4

c HRBFRATBREHXFEHKEUR LR, TEITRAMIRTDAERE
Z, SV AR, BTN ARS .

c AITWLE: mHR (ZHAEK)  ATZ (ATHEER) .
el (N EE) RRTE.

s FENARE:

* volunteeringXX iRz, R EIFIIRZ, WMEHmMARER, MERUIEMRAET.

* TRERRZ, URF. S
- TRZ R AR

S AHE R TR MBARAD



/O L

J4AT
_j

%)

z

N7 | / /
B4 TS HY




— NN FFREERS

« opentuler: SEBEEHIRLXAE NSRRGSR IVESAEER.
- ERRE(HNHE: EBHS, Linux kernel, openEuler, EFopenEfIOSKEITHR <3 opentuler

L

. 3::7\}/??‘:':2 iﬁyg, Euler OSV, /|\1Z|KFE):I, ...... B A ce-fc KvuusorT
GERHONEARSS  weemmwe  BREEER(S SUSE

. JuiTRERSE AnolisOS
. BEIERIEZR S OpenCouldOS

BN SERITIZRY

i
i 40

=)

b3l

#R1E
E

UGHRITH

>
)
K 4
&
i
g_g



FHRINE = FAIR LMESR

CRABITE: EEFINE, SRS

7 £\
-

- BHRIESENL

HERfERE: EXRSMLEESR, RESE
- FEXIERG: CONTRIBUTING.MD, HM#HFESITIRE

GRS

(EEFEERER) , F
AL X

- B EFSHURGEREE=5A8 R/ R/RESHNEFE. REEMEZEE
* IRARBIIA: FHRHE AR, EhRAFFE4EFRIEER

- INHO4:: BHF, 8#KX, &7

537



TR I E I Oba . AR AGFOFEFEE

¢ 9:-/)?&:9] El]*;’b\i%{ﬁmilb\ ilb‘ﬁ Iﬁ.\-.l/\éﬁ}%t
« JKERER D BB, BRENERREME
- EHEHE: MBHXAVCE. MME. i

1B [T & =2 )=
< -~eie- <IEIE> <| u >

\I

ARM prisc Limux O ﬁ
intel RS- & av; = @Mm & g . o
B EMS . Puvsume s r vt
TR BERY: ) S e e -
. BARIAR K SRR ‘ BARIAR
;i BARIKE RIS ety

- & s
¥ Terte .o
" -



J:FI)? SEIL;\E/JEZIK

ﬁsz'E'\\ -TFﬁ UI=TN ﬁ/ﬂﬂ

SASEEES

G. Microsoft (Go g|e inmm

CLOUD=ZRA <= databricks
|- L5

CAN@NICAL

° e elastic

. mongo

Tencent i&id

&2 Huawer
£ P PingCAP

-

&I H
5510

N

=R

=HAD

\ )
i
':% Eﬂlﬁ ﬂ#l!«ﬁsﬂﬁg kubernetes

HRME S5

=

AAAAAA

PP ER

FriE X
) GitHub

\J KJ

iR ek and
Pl BES'ZT—:

R

-

ﬁ FIaIE
/}EltFT

# APACHE

\/I

E&S

Open Infrastructure
FOUNDATION

~

ARRERFHREES

OPENATOM FOUNDATION

THE

LINUX

FOUNDATION

L

J

/

G, . elF

T

25



HREEERIIES

nternet b 2 U1 H ALREREE, BEEEME—

MESSHIIE 7 4

EHA%BTW“
oFFEENINE A X, XERBEEARTEH,
XENINHEE,
s FEREESS{EATIEME FRIMENIERFVE, AHFED
Hiz R, Jaan. ZBIIUARERE.

B, ARFRS



FiREERAYEZRZRY]

HAZERSEE
HEEES5MHE
BAZERS FXRHIBARED,
/PMC/TSC EESTAHHE
a1 B s EER
HEARES.

AHRPCEER
IEEESHN
h, RRzmE
EoRELE.

BRI

\
|
| i -
: BEEESY || wmaumm
: ~ [ ®ohR
- EE%#iJQ%‘
s w FRALI A
X IEIRIEA = R X RTEkE
] Hth &R/ AT
/ ------




ApacheE &= (Apache Software Foundation, ASF)

' AP ACHE
// APACHE (/) INCUBATOR

20TH ANNIVERSA]

LT 19994 _ANREE# Apache s BEGEE
SN EXRFIT ML, ApachelE{ksml2
WRREIR. =. BEFMCMS. HFRLEABE F N ApacheE &< 09T BIZ AR
DevOpsHIEEIE ., MELNFNZ  F8Y, BU—BREE—EFAEE, FHE—
HE. YIsSREFS. REEE. RINREE R FA TR, B {bEEl
WebEZE F 41 I B EABCAHTNRBASFINE, EAMAE
I ENFIE
dcalcite H” sccnuwinro apache Spor‘lt(\z



FETSIFSHRA

S TR | v . TR T PR CCFARIRS T8,
SIEFRREFEITS, TR RS
" : FA, AT RERARMRTSS
GitLink f3EHiR

= CC F;:F:ﬁ ﬁl.l X[ BT%?@S‘ZCC Fﬁi}glﬁ E Eﬂ?ﬂfnjﬂﬁgu / %Fz?\g—ﬁﬁsﬁiﬁ
XS WL e et
ﬁ HERTTIRAA 1557, TR FRERENIET R

B RFFRCIFRARSS
i BUATPREIFAGCRM

. : BOELCRRER, FURRIHARRE,
— f AZIETE B A= i i
- = —— EEFRRTHE, BRRATBRAT

£ 2910



IR X

O 7|<‘—‘ B X WERBHRRARTE. PR NMOTRIIBHER tEE

T?I ':PZZ/\I EEI’JWO%I FrIERLER o EFL1 ZIJf—%Z%FDr‘lLﬁJ:F:}?I E

REHREREESEERA (Primrose) - BESFRENEA (Cosine AppPop: S RITETRNIE - it Tl Kuhe-OVN ;lge OVNE—ZFHRERATRANFER MR EEYE KubernetesHa2iiHE S HE Apache 2.0 2023% 2.
iy Robot) - FEhs. E{j?tz o =

ESHUTRLE 2\ st s PFOWE A ETATLH HEREATRNANIE KSR SERRS. BES
o piFlow o BANERE. St FESSDLTHSMELIE. UFNTHE. BRRE Apache20 202169 NEME

PostManfE—PPSaINGerET, EdSHMERHE SIS, EBREREE  MulanPSL- o0, 20 moes

PostMan  EMRIEAY emeseiREeEsCEEEE., o+
. Skyline2#irOpenstackitEHorizon[iH, GREEE. TEMTESESHEMHTFE  MulanPsL-
skline BE Gl Beme. SR, SHMOpenstackiZHs, 30 202169 DR
QceanBase- = OceanBase Client (¥R OBClient) B—8T MariaDB FEREFETR,
Client BREEl o oBClient iA(E OceanBase SIEEAIEEY, GPL 202169 fikmR

SRESE— 1 HE SRS, TIFRTMP/WebRTC/HLS/HTTP-
SRS BT pLy/sRT/GB28181, KiFIFEEHIWebRTCEEEAES. miT SN e

TreeGen: ERMEESEMEFRBENEHT Relax: BERAENITEEIR - EFfiEA MBCGO: EFIEREHRRIRKBETTAR
R i SRR - A 2Core BEAY  aCorelRfFRBRETRuUSHESRSHE —(UIRIERL:. mr 22T e
: %, SFAEA TSRS T———

. LinkWeChat E—5 2T A TEsEAMEIEHS SCAM HiE, AdHaEiEREE 2021.7.1

LinkWeChat TEB arpgies g oo s GPL . A
it:gfif(ﬁcpkpomt]ﬁestorem,ﬂ HER fizgle;iﬂéﬁiﬁ%ﬁﬁiﬂﬂiﬁ Jaieluszlavaﬁﬁrtﬁgﬁﬁﬁ" furion - Furion BET .NET5/6 EaTrEM c= EEFAIER, XI5 web, 58&. 10T2  MulanPsSL- 2021.8.1 A
FRHE A EFO0en DRI I avastht SR, ERGTESEL NET FAEEE, T8, =5 2.0 ]

ErEatEallERs. RER. ESSREFEATAEL, AURTERE L 0 oo

@ QO () OpenDigger jianmy [ = [ e EEEFRSSSS ST SGRARER wort s cuen

OpenDigger 28 X-lab ZEH— A ERESTEETERE, &1hESES 2021.11
Open-Digger #FWiEAY ELBAEESMEIHENAEEXEIEHTSTRT, Pl s e Apache2.0 C

WREI. SEE. WK, KSR BIERGE S
STt

FiEER




AI%I ﬁg%l)gﬁu %?ilb\

AT EREFFRBIHT
IZECTapEINE R

. FFBERAE. FFBE
BIAKR TR

1\!

1A

e

JRIE

EF

AU IS bl AU CIL{A 5
A AR TP VLR LA SR THILB LR
=" BSD \/ smars D 3 sraxn.al CPlmlomp  @neos
mT j T WPt LR SV IR
Ucerse — = g = “
T Licome TR Gererst Prtie Ucevuse & ) Bamal s
@ - openstack. o ~ + M] ) mace
LRPL TS Tensor MindSpore
—_— cnSchema 54+ Apache . \
NNEF, @ 33 ROS ] Sy ctemML O PyTorch MNN
e ‘_’EL ? )
- ® = — aumt- IR - englne
L RISC v T .
> B S ‘@a ;T
T IRGREIA i OpenCV
' lab IMAGENE 7 , O\Ex ¥ Keras
_ o HLpert ! @ KALDI fastText B
ALGEIIL SOF £ AVE B4
LA EIT R B 5 k Q‘ﬁfﬂl 181/ e
® gitee  GitHub agg e
/\\V\ 59SS i AITISA =2
A G TIARNCHIE:® N BISS g (.
= I D DotaFountain openstack
Natal C : &b‘%’[ﬂ%iﬂi;ﬁi“” ‘G L b Tt
WFEILETS IE X (xescr) | P Tt T F} fRuEF, ,EO.FTWARE
£ew) —— WFERE/ 900 % — FE/AEX/EE
Coscrma QIO R —~ - APACHE
< Q&“' £ Mila Ryz B5nE
BAUCKER B0 D .
X &) s ‘ € oscHINA FRRFARERS
A|2 Allen Institute for Al s OPENATOM FOUNDATION
it e €8 n=rEng
eI i (@) 527wk = e
v [im] m SAAI AREEATSEARR | [ @]@ L JLINUX
‘\r Sex Scholar  papers With Code o
UC) Machine Lesrning Rspository vensaldats




/J ,/\]/ﬂ} ?B

=il

//_J\

N
N




ol

NEY,Sd
CRAERS

FFi EE%%@%E% AT

R BUFIE

FHBEE

ﬂﬁ?:}iﬂl\

MES5E A ENR

LTI B Atz
BHLRHE

RV FS
N B 5B R

/ESEET R
gﬂiﬂa/\*jcﬁ

SN AE

i JI‘E_W
A ERTET

FIRZH+

IEHEA%

|
ﬂ@ﬁﬁ , MERLERIZY

| ﬂwﬁﬁ

FFIJEE, 3 \Lﬁlﬂﬁﬁﬁmﬁﬁwﬂf
H&LI ER 'f‘t

-

=

P s P
sle
s o
+ e
P TS

HXS5EARZHFERITH
BEAHEE

TR

memEeEE 0

ORI S
LR

BRI mlA A S IR B 4R

oS3



HRESENERRS

SRER
- EX: AREAMFETRIZHIEEIERIMIERR, BidEEEFRIRN &%
Ejaf—_lz]—\ﬂl] SEMTH, FREEE F I EEN TR,
HIE
- BAR: MA—IRBERMNERNMN, M EFREGEETRSE.
- SZE: MARISEMTATLIFERSER, AT EXELFRIAY TR,
BEME: M LUBEFINEBESITA, LURIIEFERIIR=.

| g
ik ‘gg ) o% SHEG bk

@ FREA X : ﬁfﬁ?igéﬁ$@§iﬁigﬁggﬁﬁ .
~ F‘h 1 Cmepe) 0 WERETANESEE, BFRIRGT

R ST E R S35

*w. PRS- TR SRR
A (EESRRHE) - ORISR R ST

[1] ZsgeHeE =, FBRMFIF. RMF—ENMEREREIM]. £ DEREHE B4, 2000: 37, 76, 82.
[2] Bar-Yam Y. General features of complex systems[J]. Encyclopedia of Life Support Systems (EOLSS), UNESCO, EOLSS Publishers, Oxford, UK, 2002, 1.



| BURIKENE R
SR, ORISR

¥V

Lil’lllXA
ol
7% ubuntu@redhat Y . N
o [g}“ﬁ\ﬁ e 'ﬂmnder,ﬁ k ﬁ;ﬁilﬁmﬁﬂg

B  o& . HEE, 5%
Bk ores ) g e BAMXETE

'hadmmp

FRES LR 8= PN EHIFNEAESCE EDEFIRT

3 g A A2
T =F/ W e
RS = https://osslab-pku.github.io

FERESE. BTt hERE: FRRE, 2019


https://osslab-pku.github.io/

Open the "black box"

M=

=, LUKIERE,

Understand the complexity

eIl

Control risks




AMIHEE: EEFESHENTI—BE. sehine O;

BUNAITR S| TIEAE?
> NMIFIRHEAXE EARNEHT AR, ATREETUUBEE A

KHITTRE ;
¥, HA4AHHESERNES(good firstissue)?

isLTC ~ nUsr + RS + GotFix + BtE +nCmt + nPeer
+ pShared +LckAttn + PeerPerf + prj

>R E AL XA

/1

Odds Ratio
Measure Predictor Mozilla | Gnome | Direction game,_ leaflet
Unsolved key “type fine _leafle
command
GFls a-framezoom

controlMap 3 ok

co.doc VerS|onhour bash
function return n,aplatform

h|nd5|ghtsu systemdatab“ffer

res
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number of users Lt 2 U Figure 10: Comparison of solved GFIs and unsolved GFIs.
Macro env. relative sociality 1.07 0.73 3 The top 50 keywords with the highest frequency are shown.

Response: {not-LTC, LTC} for Mozilla/Gnome (130,472/125,665 observations)

Zhou and Mockus. Who Will Stay in the FLOSS Community? Modeling Participant’s Initial Behavior. Transaction of Software engineering. 2015
Tan, Zhou and Sun. A First Look at Good First Issues on GitHub. FSE’2020
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OpenStack 250 AE]:

Rt RMRFRTTE: Rackspace,
Huawei, 99cloud

o RIS mA TR SwiftStack,
51815 % gohighsec

« HFEINFER: Intel

« R#HFERS: Codethink

175 projects

60 companies

Intentional collaboration:
* Supply and Consumption
» Distribution-oriented ally
» Service delegation

Racks
pace

Ansible

Walmart

2. AalIMEEL

129 projects 117 projects 71 projects 56 projects 72 projects 57 projects

A
VAN

17 companies 24 companies 31 companies 44 companies 13 companies 6 companies

1,067 nodes: 250 companies + 817 projects.

Passive collaboration: Isolated collaboration:
* Out of own interest * Plugins/drivers
* Most common « New services
HP Magnum CERN Citrix fuel-plugin-
xenserver

Zhang et al. Companies’participation in 0ss development -- an empirical study of openstack. IEEE Transactions on Software Engineering, 2019.

Zhang et al. How do companies collaborate in open source ecosystems? ICSE’2020
Zhang et al. Corporate dominance in open source ecosystems: a case study of OpenStack. FSE’2022
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Unsolved key “type flne leaflet
GFls mand
V. ) j —framezoom
[TextField] Autofill detection not worklng in productlon #26449 yordis commented on 19 Aug 2019 Contriputor map graph
T e e o control layer
) @oliviertassinari what is the exactly the tasks in hand? fCO ?OC ve rS|Onh(iur fbaSh
_ hmgglgr:?nr turn wsplatiorm
e michal-perlakowski commented on 25 May Contributor Q) -+ Here is what | understand, I'QST SU SySte m datab“ﬁer
In production, the TextField label is not shrunk when using autofil 1. Run the docs website gcu mentatlon behavior
- Rasew SUBMIT 2. Find all the example source code that uses material-ui/styles SpenwgﬁMIOéJS throw passed in
3. Replace them with styled-components Cl’ypTO pUbIICGnCI’ypTZ?;(;{)E;
e - Is this correct? explain
Figure 10: Comparison of solved GFIs and unsolved GFIs.
The top 50 keywords with the highest frequency are shown.
Demo: hitps:/fisfiddle.net/284y3evu/
Steps to reproduce g ‘ mnajdova added  priority: low and removed | priority: high labels on 16 Aug

1. Fill i

2. Cho:
3.Go

aUsathaautofll, (5 fyodore82 mentioned this issue on 20 Dec 2019
nw::n-;h’ni:..nJ::j:;:r:r;:?;r:l:::ﬂarn: demo, with enly Emotion and Material-Ul changed to development [RFC] Migrate to styled—components #6115 w' N mktvh‘atf‘gﬂl"elch
‘ N o i 7 milvus-io / bootcamp
Issue YRR IR : R /AW, ETRMT EBMNELS,| |Isue2EEHIE 2&?}3%5’]7‘% '3 it TR, BRE, e e e
Labels [TextFn:, - “’“ ¢ Sa?liv{?s‘e‘a‘rch/lanliv‘ly .
docs priority: low o = phpservermon / phpservermon

Issue f9ARE: I XE 2%, Dok 3 o] BE 2 GF; HTRiES ISSUG?E":%‘E’] oo
Difficult/Important, Coding, Build2£ £ A~ o] §E 2 GFI EizmEHRREFD %E’]ﬁ?’i%hﬂjﬁ’]lssueﬁ BE 2 GFI ’

=B (A: IE'E*%’_—TE(XGBoost%): p=1AX) LT H:
YIZREE: ASRissue, SHETAMERAYissuelyp=1HRissueflp=0 https://github.com/osslab-pku/gfi-bot
MR F—K# o EcHYopen issue

. Xiao et al. Personalized First Issue Recommender for Newcomers in Open Source Projects. ASE’2023
=N = 2R ¢ p ]
mllfl (,0) [TISsu eZEG F I El‘ﬁzﬂig—‘ He et al. GFI-Bot: Automated Good First Issue Recommendation on GitHub. Tool @ESEC/FSE’2022

Xiao et al. Recommending good first issues in GitHub OSS projects. ICSE’2022
Tan et al. A First Look at Good First Issues on GitHub. FSE’2020
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Algorithm 1: The SILENCE Approach

mll_iﬁ [ [a) 25 Input: (p,v), G(p,v), and the PyPI dataset (Section V-A)
- IREAI SR Output: G = {Gi, ... Gy}, L= {l1, ..., L }
o — AP RHAS e G+—0, L0
e foreach [ € L do # find compatible licenses
if (I(p',v"),1) ¢ I for all (p,v") € N(p,v)\ (p,v) then
| L« Lu{l}
Keep only top-M licenses in L ordered by their popularity
vars < {p, plus all packages reachable from deps(p,v)}
clauses < build_constraints(p, v, vars)
while G’ « find_solution(vars, clauses, objective) do
if |G| > N or G’ = unsat then break
G+ GuU{d'}
Add new constraints to exclude solutions similar to G’
return G, L
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LicenseRec

https://licenserec.com

W. Xu, H. He, K. Gao and M. Zhou, "Understanding and Remediating Open-Source License Incompatibilities in the PyPI Ecosystem. ASE 2023,

Luxembourg, Luxembourg, 2023, pp. 178-190
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@ @DocSparse \\ SAY(S l 1led a [awsull Cl et
thub copilot, with "public code" blocked, emits large chunks of my ( }l & I IL‘J) ( :(’) D 'll(’] [ an A ~ D100
copyrighted code, with no attribution, no LGPL license. For example, the ~ A 4 e | B

simple prompt "sparse matrix transpose, cs " produces
in CSparse. My code on left, github on right. Not OK.

Ty catimrisposs that relies on unprecedented

ME
X
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ChatGPT
Q" deepseek

03_3&( g é}'
Z/+ Claude

‘;; Qwen2

F?}g{?%}g‘éiﬁcopllot Oopen-source sortware piracy
BB EARS, BFK
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Because Al needs to be fair Copilot X% i T uE R
& ethical for everyone. AR BSENAEEF o IUESE
VI FACTUAL ALLEGATIONS .coovvsemresscmreissessssssssssssesssssesssesssesssssesssesessnnees 12 ,%x, IEEE"/[EiEi/A[3]

A. INErOAUCHION. .vescsceeeessr e e sasesessnsasesensass 12

B. Codex Outputs Copyrighted Materials Without Following the Terms of
the Applicable LICENSES ...ocuremreiiiieciiciieciecieciceecicecnecececnecacnsssecseescnecaees 13

C. Copilot Outputs Copyrighted Materials Without Following the Terms of
L PPN £

the Applicable Licen: 8

[1] Yang Z, Zhao Z, Wang C, et al. Unveiling memorization in code models[C]//Proceedings of the IEEE/ACM 46th International Conference on Software Engineering. 2024: 1-13.
[2] https://twitter.com/DocSparse/status/1581461734665367554
[3] https://githubcopilotlitigation.com/
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® UNITED STATES COURTS FOR THE NINTH CIRCUIT
Chief Judge Mary H. Murguia - Molly C. Dwyer, Clerk of Court - Susan Y. Soong, Circuit Executive
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Elfr LR\ AT RO AR SE B R IR M EERRTTT AL 2L | | 7 Coping—Acoee St Sty

aaaaaaaaaaaaaaaaaaa
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e EREARCREATEL> 1
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[1] https://iwww.ce9.uscourts. gov/jury-instructions/node/274
[2] Scheffler S, Tromer E, Varia M. Formalizing human ingenuity: A quantitative framework for copyright law's substantial similarity[C]//Proceedings of the 2022 Symposium on Computer Science and Law. 2022: 37-49.
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Similarity Analysis
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import zipfile T . e e - .
ag=— def unzip(zfile, outdir): ASk for Ilc_ense I{ N I
C,) o . oy information : ﬁ !
— Unpack a zip file into the given —_— </> = _— I I
@@@ output directory outdir —] |

Return True if it worked, False otherwise Apache-2.0

Code Files under  Function-level y— Generated Striking License
Different Licenses  Code Snippets P Code Similarity
| ; )
i b )
FREER Check
Metric Min Median Mean Max Distribution®
Model HumanEval Weight | #striking_sim  Ace | #permissive Accep | #copyleft Acce | LICO
#prompt_lines 2 25 285 119 —
#prompt_tokens 25 %5 3103 064  — GPT-3.5-Turbo [83] 72.6 X 29 (0.69%) 0.72 26 0.81 3 0.0 |0373
#body._lines 1 28 368 308 OB GPT-4-Turbo [83] 85.4 X 25 (0.60%) 0.72 22 0.82 3 0.0 |0.376
#body_tokens 64 356 4798 5418 <A GPT4o [83] 90.2 X 47 (1.12%) 0.74 41 0.85 6 0.0 |0.385
#project_reuse 16 S4 2450 42476  S——— General Gemini-1.5-Pro [84] 71.9 X 41 (0.98%) 0.59 39 0.62 2 0.0 |0.317
Scomments ) 4 57 150 e LLM  Claude-3.5-Sonnet [85] 92.0 X 84 (2.01%) 0.69 79 0.71 5 04 |0.571
cyclomatic_complexity 4 7 o1 05 B Qwen2-7B-Instruct [86] 79.9 v 20 (0.48%) 0.95 20 0.95 0 - 10985
GLM-4-9B-Chat [87] 71.8 v 0 (0.0%) - - . . - 1.0
Llama-3-8B-Instruct [88] 62.2 v 1 (0.02%) 0.0 1 0.0 0 - 0.714
Strong Copyleft
gpl20t gpl30r DeepSeek-Coder-V2 [89] 90.2 v 37 (0.88%) 0.0 36 0.0 1 0.0 |0.142
S CodeQwen1.5-7B-Chat [90] 83.5 v 17 (0.41%) 0.24 17 0.24 0 - 0781
— Code  StarCoder2-15B-Instruct [60] 72.6 7 13 (031%) 0.23 13 0.23 0 - 10.780
- LLM  Codestral-22B-v0.1 [91] 61.5 & 91 (2.17%) 0.73 87 0.77 4 0.0 |0.360
CodeGemma-7B-IT [92] 56.1 7 3(0.07%) 033 3 0.33 0 - 0809
1000 WizardCoder-Python-13B [61] 64.0 v 27 (0.64%) 0.04 26 0.04 1 0.0 |0.153
Benchmark WEER

XuW, Gao K, He H, Zhou M. A First Look at License Compliance Capability of LLMs in Code Generation[J]. arXiv preprint arXiv:2408.02487, 2024.
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* The Cathedral & the Bazaar (K &= 5% T17). Raymond, E.S. (1999). O'Reilly Retrieved from
http://www.catb.org/~esr/writings/cathedral-bazaar/

« NBWIE. BEEDEE BT AR B A AR B SEEL AR AE: 2002-11.
ISBN: 9787302059325

« FEERYPLINZBE (The Success of Open Source) , 2FEX ((H) , MERFESHRYE
Fr%t. 2007-6. ISBN:9787560066363.

* A. Mockus, R. T. Fielding, and J. Herbsleb, “Two case studies of open source software
development: Apache and Mozilla,” ACM Trans. Softw. Eng. Methodol. vol. 11, no. 3, pp. 1-
38, Jul. 2002.

* Minghui Zhou and Audris Mockus. Who Will Stay in the FLOSS Community? Modelling
Participant's Initial Behaviour. IEEE Transactions on Software Engineering. vol.41, no.1, pp.82-
99, Jan. 1 2015.
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Table 1. Reasons for Package Disengagement.

Reason TensorFlow SC! PyTorch SC?
Dependency 38 (45.78%) 13 (29.55%)
Incompatibility 23 (27.71%) 10 (22.73%)

Bloated 15 (18.07%) 4 (9.09%)

""" Functionality 27 (32.53%) 24 (54.55%)
Performance 16 (19.28%) 7 (15.91%)
Simplification 9(10.84%) 13 (29.55%)

~ Framework-Independent 3(3.61%) 5(11.36%)
Installation 25(30.12%) 14 (31.82%)
Flexibility 15 (18.07%) 1(2.27%)

Size Trimming 10 (12.05%) 13 (29.55%)

1 83 disengaged packages in total in TensorFlow SC.
2 44 disengaged packages in total in PyTorch SC.

-+ BUERREDLENEFE RN TR, |
EEsUE IREREERE. I
TensorFlowfthrgt FEFENARERE |
SARIATES, PyTorchfitiit FEEL |
R RE 2GR IRV ZRER D,

Gao et al. Characterizing Deep Learning Package Supply Chains in PyPI: Domains, Clusters, and Disengagement. 2023
Tan et al. An exploratory study of deep learning supply chain. ICSE’2022



