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Code Reviewer Recommendation Based on Time and Impact Factor for Pull Request in Github
LU Song"?, YANG‘DQl, HU Jun', ZHANG Xiao'?

|(Institute of Software, Chinese Academy of Sciences, Beijing 100190, China)

(University of Chinese Academy of Sciences, Beijing 100190, China)

Abstract: The pull request mechanism is widely used for integrating developers’ code in github, so that developers can
make contribution for open source projects. The code review of pull request is an essential method to maintain the high
quality of code in github. Assigning appropriate reviewers for a newly coming pull request can effectively reduce the
delay between the submission of a pull request and the actual review of it. At present, the pull request is assigned
manually by core developers in the project. To reduce this cost, we propose a reviewer recommender system based on
information retrieval. This method can automatically recommend highly relevant reviewers gor a newly coming pull
request. Our method has also taken the impact factor and time decaying factor info consideration, and has received good
performance that the top 1 precision can reach 68% and top 10 recali'rate can reach 78%.

Key words: pull request; code review; information retrieval; time factor; impact factor
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iR, AT A IR LAF RIS IER 575, A0
ST SRR,

l I MechCoder commented on 28 O 2014
3

@inothman | hiv added the global chstering step, IRL ma and @agramfort dscussed about the gichal
chustering steg, right fcn we hane hardcoded & and aliowing the user io provide s_clesters . F n_clusters is
Nane then we sk the ghobal chmtering step.

I'havve miso putl 8 partial_fit mathod io avod the rebuliding of the CF Tree and inherfied from Cluster Moan for
the fit_predict mothod

{’ MechCoter commanted on 28 Oct 2014

|'wouskd s it o stay B8 i is becauss of the child parsm. RO, 0 is now mans rasdshis

Sounds good. M look through this kater. s § worth adding the cption that n_clusters=arsdtrary_clustersr 7

[ -
| agramfartiommanted on 1 hov 2014
»x —
you coukd Iry 1o preakocate dist_marix and use the out param of the dot function
maybe use np take rather that [| s some places

basides | don't know what are our optiors.

fE5  Jnothman commenied on 1 hov 2014
=
Have you checked ¥ _slots_ heips?
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HEA1Z pull request 11, FRITTAT LU IRAM I H 4%
Lo DVHEAT T PR, IO H o) A 03 4 mblondel
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AT VEE g !

AR T AR BHTSTREAT bug report 43K EARHY
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TP BN RO e NREAT AR OGRS 23, R [B149 55
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B YERE, github FATEARIETS N, ABATI7E St
I H AU A S0+, TR X B30 H otk TIRZ &
JUE . LA, ORI H A% 5, ABATILE pull
request [PPFHR H2 IR LR R 5 A BOm HERf, XL
RIS SR Z N follow A1, XFEIET follow
Hig follow MIOCER, AT LUMEE github TR
KAEM, etk DUIF A N s m B, A 2%
%4 1) pagerank LA AT ARG github AT —147
FE R 0 7 1A 48 ARJR AR SO VR o AR
B A B8 2 e — AN B Ak mit H (i vEa N OF &3 5%
W . RIS A github H BT & B AE 354 github
NI ) R B A S T R AR E
1 N3 H WAE ] pagerank THELSENA T, T IR &
i follower W RELEAN[AIIILH HH#H A, Fibl=
TE I H A ) follow X HR EURMERAE. T &as CHEH
T follower Uit RXEEI ) EF O AL 510734,
SRl 92 b5 Eott pagerank 734k, BRATTIA
follower H i 2 19 A, Al 19 37 o 1 0 T 5% i% Lt
follower 3 /b (PRl DA EE L5y, BARMvH& 2 =
T

F=1+

I

N( foliowers of i) <P E [ 1’2]
MAX _ followers
B R
Fio VSN 1 (1520 )7,
P: WiH P, PEE ANHELR A HIVE & AR e
I H P;

A4
N MAX _ followers - TiH P, follower 2K 1E.
P TR AT 24 X follwer (R H HEAT 70—
fh, R A FFRE LI P follower ¥ 0, NIt
ETH PR R RAGH 1 TFRELE P Y
follower ¥B%, MIfL{E P b5 F K, S50 15
K LLA 2.
42 1BEABEHITE
CEAVFB IR, VERTI MR . PFA A B0
DI AN T, e 2R I T A 7 B K I
pull request IAHICPEF 0 THE A L F:

k
Score; = (Zsimilarz'ty ( Dl DI )x N, xT )xF
i=1

N(followers of i)eP PFEHN 1 /eI H P TR follower

Hrp:
Score;: REPH A j 1A I>
k: 5B RIRIK pull request fAHIM k AN

pull request
Pre, . FTEIKHK pull request
pr, 55 i AMHIK P pull request
N, o PPHINGAE PR PR R R
T, ¢ 251 MAHISCHT pull request PP A A1 4E %
T 3RAG AN <\
oo PPN j 10 S IR 7
5 ‘- .
5.1 SR Mk
FATIEHL T github = FLELH TR 10 A4S0 H T 5%
5%, fAI12 scikit-learn. scala. rails. swift. ipython.
jquery. akka. node. xbmc Fl homebrew. iX*&Ii H #
P KT 1500 4 pull request, Hk £ 2 0% 7843 FH T3k
ATSEEG. (A BAT A T R i g
1) & AIH U E R 1500 4c pull
request 1A, XTI H H ) pull request bl FHIA(F
KBRS I E AT TR IR 2 J5, R IS e R i
IR A B BAAE] RURT /N T 10 N3] ) pull request 25,
/N T 10 ANl e SRR % pull request (45 B
b N
2) @fﬂiﬁjﬁfiﬁﬁiﬂ$ﬁ@2)ﬁu, S LERR
A T2 P FL R AL /N 10 M 1 pull request 2541,
?J/J\'H‘E 10 AMiA & S 2R Z pull request FIfE S Ei
3) ARG, BAIZHTEH AT 2 AN pull request,
DRk 28/ 2 AP EE NREAT DB A REAE PP o vp {14120,
4) %FiX 1500 4~ pull request ILJE 2 Ji&, FHHT
1000 /> pull request 75 4y 5 28 (W84, IFRI 7 258k
AALE, B 900 MEGUIZREE, Ja 100 AME
.
1k VP NI 98 IR g PE A A\ SR
X1 A pull request BEATIEVFHT, WX AL vF e A
HEbR B, AT A fgeide v 5 N BE A W] g ATk 2 1K
PER TR, AN 14 pull request 471
PRI . A github [T 38 BLACVE | N Ay
B0 H CPTE I E A Dok, B DMl AT 2 B R A
FHE ORI H U N 2858, AN 22 Jo It 5 ARH
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Dk, BT DAFRATTAHME R BRI H v, K2 500N
ERSXTZ A pull request HEAT 2 IXIMVFET, 1A% Lo i
FAETES AN, b B 3 AR TEH £ H L2 ik 3
e EuA. PR AL EdRpidige E, mid
BEAGEAALFE (R v 5, AT RLAR 30 508 2R pull
request A5 pull request, 7EIXLE)) 5 pull
request [ IHEAT VP I TF A T M 1 1 ik P19 NI
HRE.
52 HEAR

R CR ] HEA R (precision) F1 73 [H] . (recall) %) P
N S5 AT VAL, e Bl 10 MEES R, 5
AT top 1 2 top 10 MIUERGZRAIA R, Tk
B

Precision — |Rec_Reviewers nActual_Reviewers|

|Rec_Reviewers|

__ |Rec_Reviewers nActual_Reviewers|
Recall = |Actual_Reviewers|

53 ERMBAE

X FATRE L T S A4S i g R, 4
baseline. &4 B R J7 15 (IR-base) [ R R FA S
FEH R (K75 18 T 50 ) AN R) R 7 (945 B R
J7¥2:(IR-optimal) [ 5.
5.3.1 S4G 11 baseline

Github 11 2K54) pull request 2 #5551 H 41 1¥1#%
OV T E . PR A AT T S T AR, o B %
FHE PRI LRI A5, BT AR 4% fE
Yy, MER T A RO VEE RO, IR pull
request FEACHEEAMBAIACAD. by T VPA A SCHR 1 s

W VIR, AR T AL baseline, 7EVIZEME

HHPEHT T pull request 2R 2 (1) top kj‘ﬁ?’i’ﬁ“ﬁﬁ?@‘iﬁ
BRVP N, 4‘%?%!%‘8@_@11 Tequest #HE /M HLLS
VEBR VP o A A e 5 3 K 1 T o 2 A e 7
R A B T FATTI baseline.
5.3.2 HEAFRUR VI

SRR Bl L 2 PR, &
I 7 10 ANTLH H top 1 2 top 10 - HERGK LA
JV-35 A [l 2 i 2k

& 2 ATLLAE G IR A BON 2, HEffiR 2
N, Al R RIS B B gE R
LR I8 A B AR S BT 5% 3 AN ) DA (K45 A
RINEAERZ RO W 2 45T baseline.
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MR FAE G0 B R T 5, AT LT
SR 13 B R D 4 S SR 1 125 R R VA top 1
F top 4 FRCRSETHLLE I L. FRATIFIH T top 1 £ top
5 HACEAT E RS, I 1 iR, MR top 1
ST 68%, LLAEGE BRI T 8%,
AR IAE] 18%.

BEAb, TR I VA S AL S B
FITIEN F A, RILAE top 4 I F AR, 1581 T
0.514. 1M H.ith 2 & WIHE?F top 5 3 top 10 FRITHERF 2 T B
AE R, BORERATT ) T A 4, S bR K2 K
pull request E‘J?FE*?}\—%Q%//[\? 51, s pull
request SUf 3 BLPFHTA, TITRATHER REHERS top 10
3V i ORF PRV B e T AR T 02 2 KRR . i S
AR 26 R4S BRI 0 S5 15 B R (35 7718
SORLCEF, HIEH A S2BR 0P ADT 54, ikl top 5
] top 10 (L VEH A SMER S 2 LUARAIE, 3 i
WA RS topl 3 top 4 TRAMER, Mifiik
B p@k [FIHERR R BRI, By J5iAAE top 1 2] top 4
Al T e 3R RS top 10 AMVERTA
[, SRR B R A T 78%, B =Ry
HEFEF 10 BERTE VR AR, A8 IAIE L0 73]

AR, TR R FATR I, pull request HE#E 45
S TR IS ) s AT 2 YRR 3 B 1
PREFN, XL A AETFIEIH *ﬁﬁﬁ%r follower, X5
SEBRIA github BRI LA, b AU i B
T baseline [fifg Atk fHiA SCHE 7 58 % HE T pull
request [11ZIRI KR SCHE, SPe A JIH 7, L%
DI ) R B, A A B T HE R HE R AT T
15505 BRI % baseline #5AT HLACHT I3 T

Precision & Recall

0.7

0.5

Avg. Precision

0.3

0.2
01 0.2 0.3 0.4 05 06 07 0.8
Avg. Recall

B2 vFa AR TR 2. A Rl E il 2

© TEREBIK AR

http:/fwww.c-s-a.org.cn



2016 4 5254 3 12 M

http://www.c-s-a.org.cn

N A1 N VA |

F 1 Z5EE top 1 F topS IR XS LE

Number

: baseline IR-base IR-optimal

o

reviewer |y | HIEE | i | AR | weank | @R
Top 1 0.55 0.16 0.6 0.17 0.68 0.18

Top 2 0.48 0.27 0.54 0.3 0.57 0.32

Top 3 0.46 0.41 0.5 0.43 0.52 0.45

Top 4 0.45 0.48 0.48 0.5 0.5 0.53

Top 5 0.41 0.58 0.43 0.61 0.43 0.63

6 LERFIAR TR

TEARSCH, HARBATENHT bug 402815 Bk
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