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Abstract: Social coding facilitates the sharing of knowledge in Open-source community. In particular, issue reports, as an important
knowledge in the software development, usually contain relevant information, and can thus be linked to other related issues manually. In a
project, identifying and linking issues to potentially related issues would provide developers more targeted resource and information when
they resolve target issues, thus improving the issue resolution efficiency. However, the current manual linking approach is in general
time-consuming and mainly depends on the experience and knowledge of the individual developers. Therefore, investigating how to link
related issues timely is a meaningful task which can improve development efficiency of open-source projects. In this study, the problem of
linking related issues is formulated as a recommendation problem and a hybrid approach based on embedding models is proposed,
combining the traditional information retrieval technique, i.e., TF-IDF, and the embedding models in deep learning techniques, i.e., word
embedding and document embedding. The evaluation results show that, the proposed approach can improve the performance of traditional
approaches, with a very strong application scalability.
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1.3 GitHub# B & X BX 8] 8
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TE A2 15 AL A5 AR e, T L 2, WA 5 2% e 2 5k A T A8 e o 2 D TR P 5 2 T DA AU D e o At e o 2 b 1) B 2 — 20 T
S AE T I i e R 25 A O T R 23 8 VP I8 B e S0 A DG B AR A SRR b AT A o 0 BRI R B R A
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tzachshabtay commented on 19 Jul 2017 rcquest!rcquust#ﬁ‘}‘?

Joining this question, | think the "gzip" option relates to the response compression, not to the request
compression. It sounds to me like there should be 2 options: "gzip_response” and "gzip_request”.

There's an issue from 2012 [(#234)|which was closed, the comments implying that this is now supported? But

it's nat, right? This left me confused.

Fig.1 An example of issue linking in the GitHub project
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Fig.4 Brief process of TF-IDF sub-method
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RE 45 5 — AN B AT SRR A D={dy, dp, ... N}, FRATT AT AR TR 57755 9 28 3k S0 dfy v i)
t 1) TF-IDF {#.

f(t,d)
f(t.d)=—"-
T (t,d,) n(d.)
g N v
Idf (t, D) = log n(d, e D;ted,)

TfIdf (t,d,, D) =Tf (t,d,) - Idf (t, D)
FLrb f(tdi)ZR 7 1A ¢ TR SORY ot A T n(di) 2 SCRY d; IR A B L 2 FRATTE A AR SZ AR AL
SR VT S A SCRY IR ARALE, B R 2 H AT — Rt AT i v AR AL (1 5 vk, o B B @ e IR F & F T TFR-1DF [
LR E AN TR-IDF [V, AV, EATTI i B B A4 7 FScore 47 755 41°F .

FScore(V, ,V )—& 2)
PRIV x|V |
1 2

2.3 WEFAE
Mikolov % A\ 121y 7 — i 47 (14 3 i A A 7R Bk 4 continuous skip-gram, 't AT LLAT 28 I 25 5 32 F5 45 Fh
TE SRS IR AL BE DR M 7E A S0 b, B AT 148 % continuous skip-gram #5584 Sk SR B RN [ &R T 2% ) H kR
1 0] B3R 7 A AR B SO R SOk LS8 H A T 119 [ s 0 1 3 (G B S TR).
Gy A RE
i i"'i L ik

Co—f

Lis1

I/I

Livk
Fig.5 Brief process of WE sub-method
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Fig.6 Brief process of DE sub-method
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R 22 Bk B 4 75 B Gl o T ).
Table 1 Basic descriptive statistics of studied two projects

R L P H AR S
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YT H BT i B 1) 11 L

T RCAEAR S TAE T, AR5 B I H N R, B A% [ s Il H [R5 B 82 45 J5 , IRATTHE Request I H 1
MILRILT 1110 MG EERE R, 75 Moment 35 H R I T 2 406 AN B RERE X
3.3 FMIBFR

J T VG BAT VLA R, BAMER T 3 ANVPN $E48:Top-k & MR R@K) “FYIHKE B (MAP). P37
S5 20 (MRR), A T 3 3 T SRAG 80 TRRAT 5 rh R 27 R S L e B oL e il b 45 5 — M BT B BE i, FRATTH
S o 1) Sl B e B 4 A 58 R LKQ), I 42 R 4 2R 1 top-k HEFFEE & 5 X0 R(i). FIHTERAIA4 R@Kk.MAP
F1 MRR () B AT 72,

o  R@k:H H I REAE top-k #E47 45 B2 A IEM A TR A B i, R@K 7 A& K.

R@k(i):{l' if Lk(i)"R(i) =D 1)

0, otherwise
o MAP:E B E SN T VEAL £ 1 45 I 3RAF 1Y S Y8 5 {E (AvgPrec) B 3. AN F A ISR BE T (10
AvgPrec T,

AvgPrec(i) = iPrecT@k(l) (12)
n=1
b Prec@k S HE4 F11 2 top-k v B IS 2R B B top-k HEFE T AR AEAT AT VBRI § 1 S s foh b e 42
HH o L
[Lk@) NR@)]| . . .
Prec@k()=1 k' KOORO=D (13)
0, otherwise

o MRRUE T S0 T HEFE 45 A5 B 51 880HE) 7 (reciprocal rank, & X RR)EF-F- 348, Fo b B> A iy
BB RR 2 S 1AM IERIE R first RO
1% . ) .
Tsti if Lk(i))nR(i) =< (1)

0, otherwise

RR(i) =

3.4 KEWE

FEFRATI SE v, AT TR Bt 2 WA SE BB 1K . BT A 0% P I sl B A 0L A B R 3 4 — M &
BRI T TRA LI | KRB 23 /N A3 e T B R AT HE e, AT HE A top-k A SR ARBLIK Bl B 5 220
T R AT HERE A A AW R B A i LAl B B EATT A R 1D A 250/ T 1 1 1D AR B ARACRS Hh, 3RAT
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413 HrdR
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Fig.7 Performance comparison results in Request project
7 Request J5L H A % J7 A TE BE FLALAE R

BAVR IR A STy i) UL AR R HE 2 1t e O h R@1 BN 27.79%;R@5 {H 4 51.2%;R@10 {3 21k F|
60.6%, K[l M #EFF 10 A ik 3 557 [ I8, 77 60.6% [ M 2 ik 328 e B BT A9 L 1T 119 552 o S IR

HR BAN R A ST AR BTG VRN 6 bR _E#E4E T NextBug A0 % T NextBug 1 EAE, A< SC 7 V4 R@1.
R@5. R@10. MAP fil MRR L4537 T 51.4%. 56.1%. 42.9%. 53.0%F/1 52.0%.

WEANRATARIN, 5 AT 3 Tl T AR L, AR SC U5 iR A0 A 4 5 TR A S L T 5B 4 A P e AR XS T 3 By
LV REAH A SO T4 A R@1. R@5. R@10. MAP 1 MRR L#2F+ T 9.1%~28.8%. 15.6%~40.3%. 9.4%-~
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19.0%. 10.9%~34.2%7!I 10.8%~33.5%.

(2) Moment 351 H : 1] 8 &5t 1 £ Moment Jil | 8 b A4 v AT AT DGl e 1 17 (1) 1 i b s 4 AL

AR R I, A SCT7 75 v LA SE LB s B e PE e IL P R@1T N 22.2%;R@5 fE ) 40.0%;i1 R@10 i1i%
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Fig.8 Performance comparison results in Moment project
K8 Moment it H Py 7% 5 ikt e LLER 45 A

BATFRE R B A ST VEAE A VEN Fa AR L #8E T NextBug. M1t F NextBug HIMEBEAE, A ST 140 il £
R@1. R@5. R@10. MAP #il MRR L4+ T 41.4%. 35.1%. 36.0%. 40.7%7#1 40.4%.

e AN FRATTIRIRE R I, 5 FATT 3 Bl 7 vEAR LG, AR ST VEAE A Fa s 5 AR S B T SE 47 (2 e AE X T 3 Fob
T EME A, A S 59 B4E R@1. R@5- R@10. MAP Fil MRR LT+ T 12.7%~47.0%- 2.0%~42.3%- 2.9%~
42.7%. 9.0%~45.8%. 10.9%~34.2%71 9.3%~45.7%.

NG RIS T AR SC 5 YR T AR b S50 B SORY Py B AR R SO I bR SOfE R A MR R O T I
) NextBug J5 k. Ak B 2U IR HE 22 T i e v pe B ARAR T Bl 3 A Ui,
4.2 RQ2AN AN FHBEIENEREE REAKBIE?
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PEAR ST 9 FRAT AT H (9 551 o SCAR o 2% 50 38 I Rt A AR Y T e el o 38 ) e e e T JF R R 4
Bl B 1 7 XA B e AT R AL R PR S 2 AN ) R BT T AR A S AN [R5 H ) e B ) rh A
SR NASE Y 2 5 DA A7 AT R B b2 5 i A ST 30 (R 1 B R ) R ) ORE A B T AT B A A O 1 1 R R
o FRE i T H A DG BB HE AR AT 45 i Bk
422 SHTITk

FeATaE 28 S A# ] Request Tt H Al Moment i H ) 6 [ T8 E A SR 36315 AR SC 7 1R RO HERE PE R, B 6 T Request
5 EH A1 Moment T50 5, BeAl 143 S48 F S0 ATT B 1A B B R R 5 A — AN T80 (¥ i B 1 Rk R ok R AT A,
423 SHrdR

(1) Request i H: [ 9 45 tH T 7F Request il H H4 FAS [R] 101 B S [ 75 R} B 1 i L 45 3L

BATRIF T Request T H 5 T B O A TERL 2R 27 2 AH b, WA I H 1 ke B 38 8122 v 27 3] e BRI
ARSI A BRI A R@1. R@5+ R@10. MAP il MRR L AL 5 L 1 MEfE 4353 FBE T 6.6%- 12.6%-
14.3%. 4.3%7F1 8.2%.
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Fig.9 Performance comparison results when using different issue corpus in Request project
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Fig.10 Performance comparison results when using different issue corpus in Moment project
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Fig.11 Performance comparison results when using different scale of training dataset in Request project
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Fig.12 Performance comparison results when using different scale oftraining dataset in Moment project
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Fig.13 Training time cost in minutes
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Sk T Request T H kB 16 Y1 25 55 1] TF4A5 00 A 4min 4245, 6T Moment 35 e [ 1) 11 24 BT 1) 4% 0L 5 22
K #Zj 5min.

JIN G N S5 I 1) T A3 5 SR 2 W A S0 7 95 R AR AR B bt 8 2 U &, FL L5 5 R — WA R 5, BRIV T T A 0%
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WF & AR 5% T 5 A4 A

5 =B

N TR0 03 WA S 0, BRATE SE s F e B e e e AT T b L B 14 TR 45 T request/
request#880 I request/request#1005 X — il F4 B 45 0T AT A B, 31X PR AN B B4 2 (8] A TR V5 22 A1 [) 2038, 461 2o
“optional”. “dependencies”fl“cookie” #f % 45 & B ,NextBug. TF-IDF H1 DE Jy ¥ 4l JC V2 4 353 W A il [ 22 i)
(R DR IBE DG 2R, 1T WE FIAS SC 5 120 TE A8 A T T e A2 T8 1 DI DG 28 3 LA 224 5 A AF D Bk B 7 1 VF 22 A [i) S ]
TR AASE R T DA e b 30 3o 43 7 ] 2 R] PR B S SO R B AR SC 7 A AR B 2 TR PR ORI G R

request /request #5880

Title: Disabling features based on the status of optional Dependencies causes confuston

Description: f.../ I couldn’t get cookie jors working with request, /../ bul since it's part of optional Dependencies,
S/ I realized that it was marked as optional, /.../ | think it's okay to disable functionality based on missing libraries,
but the absolute last thing the library should do s provide "stub” functionality /... / f you try to use cookies without
tough-cookie installed, or is it better to make the dependency mandatory /../

request /request# 1005

Tatle: Title: 5.0 - Cuf optional dependencies

Description: Optional dependencies have been tricky and painful since we moved to them. /.../ That doesn't mean [
think that we showld just take all those deps back as reqular dependencies. The deps [ think should just return to being
reqular dependencies are: form-data and tunnel-agent. /.../ Then signing libraries can produce those objects and we
can just accept them, /.../ We can handle cookies /.../

NextBug: X TF-IDF: X; WE: v'; DE: X; $X5%: v

Fig.14 Case study of request/request#880 and request/request#1005
14  request/request#880 Fl request/request#1005 (1) Z 5173 #t
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KA 20401 & 15 FroR) 45 T B A BERE ) request/request#699 FlI request/request#803, 3k AT1 A R, X P AN B I T
WA AR £ FE R 16 2], U “Error”. “getaddrinfo” F1“ENOTFOUND” X JLAN . a] AR 7]

request /request #2699

Title: Evvor: getaddrinfo ENOTFOUND

Deserption: The app uses request to GET > 10K files. After 505 dounloaded, it staris lo fail calastrophically wath the
remaining requests in the quene. The error s {[Evror: getaddrinfo ENOTFOUND| code: '"ENOTFOUND', ecrrmo:
‘ENOTFOUND', syscall; 'getaddrinfo'}. Any idea?

request /request#E 803

Title: Unhandled stream error in pipe. “Error: getaddrinfo ENOTFOUND"

Description: Hi, I am wsing mikeal/request in order to proxy AP requests. It works fine like 99% of the time, but cvery
oice i a while it throws a getaddrinfo ENOTFOUND ervor. /... Two points of intevest: /... /

NextBug: X TF-IDF: X: WE: X; DE: v BX5E: v

Fig.15 Case study of request/request#699 and request/request#803
K 15 request/request#699 Fl request/request#803 [1] Z 4 43 #r

HE# 45 3L WoR, NextBug TF-IDF Fil WE 5 VA #2403k e AT e #2 0¢ R, T DE FAR SC 7 8 1E 6 FI W T
EATZ I SR DG 2R X B, 2 I AN A G B 8 A0 K 22 SORAE R B A 22 /> SE [R] F 1A I, SRS ik A28 W] BAAR
Lo by T 3 3 A e B SCRY 2 ) (9 B SOV U B RS Bl AR SO A AR B 2 TR IR DRI OC R

] 1, 3 3ok ZE 490 53 B, BT T Rl 45 T e NS 2R R SR ik N AR R i, AR S 75 v T DA 6 b A 3R PR S A DG I B
PAEIPRIS S

6 LHERIE

AR SCAR T R TN AR R AR ST S B E I U 0k, T T EE GitHub T 3 S BT 5 Bk A S
THEG A T ARG A R BOR (TF-1DF) MV BE 2 1A (G 1 NSRRI SRS fok A ABETEY). 6 oAl T () S 30E B0 3F
FATH A SCT7 5 NextBug 7 122 (1 25 i W B 5 22 46 v 10 Je S 308 750 ) DA B A 3 ol v 5 3 (B AT 14 3 Fof
7 ) AT L. 5 e 4 SR 28 T, A SO Y 0 7 9 T AR B e 2 e A R IR 0 B R SCAF R R P B AR T
WET7 v A, BT R BILAR SC 7 A T R A 0 RV R T A B TR e N TR G i, B8 0 TS R 5
B B TE AR I AR SO I PR A 7 4 AT B R B — S BT SRR O L A0 T 1) T Y 2 B A ST T DA R R AT
B 2 Y 5, EL A R R R B
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