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Evaluation of Core Developers in Open Source Software by Contribution Allocation

WU Zhe-Fu?, ZHU Tian-Tong®, XUAN Qi*, YU Yue?

!(College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023, China)
?(College of Computer, National University of Defense Technology, Changsha 410073, China)

Abstract: How to authentically evaluate the contribution of developers and distinguish the core developers and the peripheral
developers in the open source software is an important research question. Based on the analysis of 9 Apache projects, the developers’
contribution to the project can be analyzed by designing the contribution allocation algorithm for project files, which also contributes to
effectively distinguish the core developers and the peripheral developers. The feasibility and accuracy of the proposed algorithm are
verified by checking the list of official developers’ regions and comparing different traditional evaluation schemes on the similarity of the
real list. Finally, the classification model of the support vector machine is established, and the accuracy of the developer classification is
improved by combining the key factors that affect the role of the developers.
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Fig.1 Experimental framework
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Table 1 Project data set
F 1 WUHHE
TH 2 T H A4 I ) AR ) FRHFNE S

Nutch 2005/1/25 2012/3/22 16 3072
Activemq 2005/12/12 2012/3/16 28 16 788
Accumulo 2011/9/16 2012/3/23 5 1622
Xerces2_j 1999/11/9 2012/3/19 33 3732

Cxf-dev 2005/7/22 2012/3/16 45 37 867
Wicket 2004/9/21 2012/3/21 24 48 045
Abdera 2006/6/7 2012/3/5 13 841
Axis2_java 2001/1/30 2012/3/19 72 129978
Log4j 2000/11/16 2012/3/19 18 5519

2.2 Bob XAAER

AT IS 1 A B HOT H SO o 0100 S0 PR ALEE R0 F R R 1 TR 350 H 1355 £
S ANFIERE A+ T4 U 3R B AT BSOS 60 8 T A0 R BRI PT LA R0 H FE
SRR MR I 19 9 B 7 LA D0 R 2 3 R 4 0 5 0D T 5 B A 40 R e A 97 7 A
A 751 2 VG T 58 0 S R B R4 DA 1 BP0 T S0 BN 25
(AL €0 AR O RTT A% L SR T T 2 PRSI, B S FLAA 0 Ml 5 5B 10T 2 T
G0 TF VR 2 LR TR A S 31 YR B Q0% S A1 3 F s SC 11 % 1 1 o B A
S JE I NI 6L 1 I B TP VR A 25 0 B AR SO A 22, BRAT T TP R4 1 Wi 5
{12052 S TS 01 L3847 S35 2 o 8 290 0 54550 B A% S 1 504 43
LGS A BT BRI AT H0 0 SO B A o 00051 5 B L A0 2 J 0 4 i 452 60
SO 5, T S 0 02 AR S 0 MRS S 384575 P UM Q0963 0 15 Lo S 2 X458, 3%
15 DL RSO A7 T 42 35 SR/ A 44 560 R0, A SCHR 60 V5 4 20 K43 56
B I8 FH 0 35 A 05— A S R R S X069 45 9 o 4 300 6 FF 28 A 54 R ST R
{5 LS TR 0V U K 55 R TF 2 NSO I 0 R 43 B 1 58 AR A5 7 D
0 TR 0 A5 A S S ST R GG 5 10 1580t A s SO R R 4
Pt B S8 1E T48 o 6 o (600 00255 A 78000 S0 T R K/ B D ELS T
S A Rt 5 {1 4 T AT T2 VB BT REAK I 20780 T30 e W T 7 R/ B AT BO%H T 5%
B BLTT R JURIE X5 B TR #

23 BFXHXHNFHESREE

E M BT I FL 09 B SOV LR 75 32 HE VR 54 SCPoi TT 5 % 0 b T2 £ 40 7. A TRt O TT 5 %5
SR 4 L5 3 SRS 51 0 5 LA, 0 A4 S 4 06 190 2.2 1 1031 1 56 oK 25 S 1
TF 58 0 SR S /A L3 51N R BRI 115 R A PSS 1. 3 MK 2 A L4 3 )22
IS804 S o 5 T 5 06 S0 20 T A B SCAF Po, 3 T 4 10 1 2 6
% Po SCFIIFEAT SCAF d(LSK<Ss,s Db SCPRIO/NE0 0 S BIAHI 2 J52 S0t 48 T X8 1 R LSO AT
TV 0 AR SR S B TR SOl A O 2 00 S SR PL <t
M) 1 T 266085 3 12,

TSI 25 2 MEAT TF 5 % SR B TR, 25 B L S Py il m AT R SR 5
{aHL<I<m), T SCAE Py MIFTA ST D={dy, Oy Q3 FTH D 14 15 PR B S0 945 52 XN
P={Po.Py,....Po} U LA L SCPF I AT 2 2t 4 LR ME TR TE 38 Ty M0 (AR 6 F TR ay T 5
Py o 0 FERIE 5 0 MR P 2 T 22 #5140 86 1 T YA Sk L S0 2 45 R V6 AR 42 2, 5
RIS 102257 B 2 530 VSRR TF 5 BERRIE S MR RO AR I JF 5 4 SUAR R D S R SCP: 51N
RIS 52(S0.50,..8) UL E s RIS D P IISCHAAI Py 08H JFR# ay 130 P R TR ¢ 1

© TEBREEEEIEDT  htp/ www. jos. org. cn



2276 Journal of Software #4373k Vol.29, No.8, August 2018

PR
Gi —Z ij°j (1)
AR A
C=Ts 2)

Ferp i C RN Py IR ITAT T A K iR A A EL, T 275 23 U AR B S R S 1] 2 s,

BREZOXH p [eal a:®
¢ L R
d] d d UI_] . U{

‘n fii EM 'F| n| —)

i ia e i
A K R P

E'Jﬁaif@"xﬁtﬂf:& s b
e 2 B B E K

1
fi’ &.— N f._g'u. 50 033 0.00 0.33 0.33]e@! ) (4 48 (0.457
H @AY | 'mmummm&m&mﬁg Grte=| g h.d
LAY it AR W R TR B
P Aafe e SR '
Pl te |

Fig.2 An application example of algorithm
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Table 2 Similarity with the real list
F2 SIS BRI
R4S ol TR 5y K1 RIS HOy Keidk S £ $ 43 51 B oy ik RIKSE G Rk

Nutch 0.707 1 0.501 8 0.288 6 0.316 2 0.447 2
Activemg 0.7745 0.316 2 0.632 4 0.707 1 0.707 1
Accumulo 0.894 4 0.504 6 0.866 0 0.866 0 0.866 0
Xerces2_j 0.408 2 0.576 3 0.3535 0.3535 0.3535
Cxf-dev 0.7071 0.408 2 0.288 6 0.288 6 0.408 2
Wicket 0.3779 0.1740 0.4629 0.462 9 0.4743
Abdera 0.8153 0.176 7 0.408 2 0.358 5 0.308 6
Axis2_java 0.6741 0.3015 0.632 4 0.632 4 0.4743
Log4j 0.707 1 0.577 3 0.753 8 0.577 3 0.577 3
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Fig.3 Statistics of personnel changes in project data
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Table 3  Statistic results of models
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Fig.4 ROC curve of model
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