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1. Where? ik fmp a2

2. Who? i mmm=hfis? i

3. Which? s scapisivosm 2 2

4. Co-authorship network &zmz:
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Iran, 1 Switzerland, 2

Thailand, 1

Israel, 3__Singapore, 4
Belgium, 3
India, 4
Germany, 4

France, 1

Italy, 5

South Korea, 8

Canada, 19

VE& Bit2084
EZx161™

m USA

B China

m Canada

M Japan

M Brazil

M South Korea
W [taly

B Germany

B India

M Belgium

M Israel

W Singapore
M Switzerland
M France

M Iran

M Thailand 5
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F5 = MRV XEE  H-index ESE
1 David Lo 10 33 Singapore
2 Collin McMillan 8 11 USA
3  Denys Poshyvanyk 8 39 USA
4 Shaowei Wang 8 11 Singapore
5 Mark Grechanik 7 20 USA
6 Emily Hill 6 18 USA
7 Tao Xie 4 49 USA
8 Reid Holmes 4 20 Canada
9  Sushil Bajracharya 4 20 USA
10 Cristina Lopes 4 40 USA
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F5 = FRBICRE  H-index ESE
1 David Lo 10 33 Singapore
2 Collin McMillan 8 11 USA
3  Denys Poshyvanyk 8 39 USA
4 Shaowei Wang 8 11 Singapore
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M 7 ?

(=3 R RE  ACSTE#E ISY LR/ €
1 Tao Xie 4 245.3 723
2 Reid Holmes 4 184.8 411
3 Gail C. Murphy 2 165.7 350
4 Steven P. Reiss 1 165.0 165
° Thurﬁrunr:fahpenta 2 LS 309
6 K. Vijay-Shanker 3 121.6 483
! Sahg\zz:/ﬁgghan 1 100.5 201
8 Kajal Claypool 1 100.5 201
9 David Mandelin 1 87.5 350
10 Lin Xu 1 87.5 350

T ACSAMY M & 1 AR E W SCEE M DTk, Iy B 1 0 2 U DT ik

8
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FFs (= MR ACSTHEE ISESEIRVE !

1 Tao Xie 4 245.3 723
2 Reid Holmes 4 184.8 411
3 Gail C. Murphy 2 165.7 350
4 Steven P. Reiss 1 165.0 165
5 Suresh
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Jungloid mining: helping to navigate the API jungle

Parseweb: a programmer assistant for reusing open source
code on the web

Using structural context to recommend source code examples

XSnippet: mining For sample code

Mining API patterns as partial orders from source code: from
usage scenarios to specifications
Using natural language program analysis to locate and
understand action-oriented concerns

MAPO: Mining and Recommending APl Usage Patterns

Example-centric programming: integrating web search into
the development environment

Semantics-based code search

Learning from examples to improve code completion systems

306

294

201

201

182

180

173

165

155

31.82

PLDI
2005

34.00 ASE 2007

26.73

20.10

22.33

20.22

25.71

28.83

23.57

22.14

ICSE
2005
OOPSLA
2006

FSE 2007

AOSD
2007

ECOOP
2009

CHI 2010

ICSE
2009

FSE2009

v
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Jungloid mining: helping to navigate the API jungle 31.82 ZI(;(E)SI

2 Parseweb: a programmer assistant for reusing open source

306 34.00 ASE 2007
code on the web

3 Using structural context to recommend source code examples 294 26.73 '2%35
s OOPSLA

XSnippet: mining For sample code 201 20.10 2006

1.Jungloid mining: helping to navigate the API jungle,
PLDI 2005.
2.Parseweb: a programmer assistant for reusing

open:source codeon:the web;" ASEI2007.
3.Using structural context to recommend source code
examples,|ICSE 2005.
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Bamshad Mobasher
Denys Poshyvanyk
. Jane Cleland-Huang

Collin McMillan

Qing X

Evan Mri
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Chen ’

Mario Linares-Vasquez
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\&/Malcom Gethers

Negar Hariri

Mark Grechanik
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« Lvetal. ASE 2015, Keivanloo et al. ICSE 2014, McMillan et al. TOSEM 2013,
Bajracharya et al. FSE 2010.

« Subramanian et al. ICSE 2014, Ghafari et al. ICPC 2014, Moritz ASE 2013,
Wang et al. ASE 2011. Zhong et al. ECOOP 20009.

» Nguyen et al. ICSE 2012, Rahman et al. WCRE 2014.

 Stolee et al. TOSEM 2014, Inoue et al. ICSE 2012, Thummalapenta et al. ASE
2007, Holmes et al. ICSE 2005.

« Zhong et al. ICSE 2015, Pei et al. ICSE 2015, Tao et al. FSE 2014, Kim et al. ICSE
2013.
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Solution: FlE T3 BREMBEB%INFIE. Y
S E R R 732K 88, N EWEEREE.

,fi’ |
FilsCRt SR O T Ty

record audio sound
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ROSF: Leveraging Information Retrieval and Supervised
Learning for Recommending Code Snippets

(Rt & 15 S B AN B 2 ) AR A 578D

He Jiang*, Liming Nie, Zeyi Sun, Zhilei Ren, Weigiang Kong, Tao Zhang, and Xiapu Luo,
“ ROSF: Leveraging Information Retrieval and Supervised Learning for Recommending
Code Snippets”, IEEE Transactions on Services Computing,2016.
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LA T (3 B KA U 5] 6 7% (ROSF).

ROSFHLVE:

Stepl: HHEERRET
V%(BM25) Ay Le Ay ) £
XTI AR BRI R A .

. : F ek +1) )
sim(D,q) = Ereqnn "DFE”'m W
LBk, | 1=BbBay |

Step2: {E ] — L4
BFAE IR R A A AR
i Bt AT ARy ) a1

) W B 5 3 iR i Y
TR

Step3: T AR EHIAH ROSFHLyAHELY

HOFTINS, SR || e o e oy 2 o7 0 A 3o
EHRINIHOIRIBIR AT | | et S i e B HE R 7,

E%ﬁaﬂsﬁ’ %Eﬁﬁéﬁ s ek 3ok Vi SRR
S A T Rt 7 Sk R R B A I AR
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Precision

- AW RIERS R P AR A BB ET SR LB (EBOBAT .
B | Relevance|
recision = | Retrieved |

— |Relevance| R nHEFESS TP A ACHD F BL %R,  |Retrieved | R RHEFESS RITEH -
—  Hltn, RNEANSEREZEI0MUS B, P E710 2201, A4 Precisionff){E N: 7/10%100% = 70%.

NDCG

—  IRAEACH Jr BUEAE AR SR P A EOR PP A A TR A RCR . FESRRIARAD i B HE R EEHT, NDCGE
K, PERERRET

_ G R;
— NDCG = o G = R1+lelogl

— Ry MR, 73 AR AR S 1A B AT B i B B HARES Fr BN R AR SRR 70 IG R HEAF A1 R 1Y
Eﬁ*ﬁﬂl??

A FE =R AR AR 2 NI E W PR E R N BRI Re M =
SEIG 6

— PCECEHIR: 3.60 GHz CPU (Intel i5) #11 windows 8.1 #:1E &R 4.

—  ffiHlava WFEIE S, EclipseT KI5,




SR BT - R BR

Precision Qs
- ~A§@Mﬁﬁ% FARSA_S A B E
| Relevance | A R RS A B
Precision = |Retrieved| BT S I ELB, (BB CHBEET

— |Relevance| FK/RHEFE LS R AH ALY F KT ,
— B, NEANERHEFL0MUS B, HAPH 7N MR, %BAPreasmnE’J{Ejj 7/10*100% 70%.

NDCG ° o

— RIS Fr B S R AL EDY
BR, PERERET

G [J
- NDCG =+, G=R +%1%—

Ry ARy 4RI LS S LA BT
A

i PN B S48 AR 7E 2/ NIR S W _E PR EAE N E AR &
SEIG 6

— PCECENR: 3.60 GHz CPU (Intel i5) A1 windows 8.1 #:4E & 4.

—  fHiHJava WFEIE S, EclipseF KR,

NDCG/H

FASRHIANHS i B HE R AR SE BT
NDCGIEHE KX, PhRERLT -

s IGRNTERE SR
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RQL: BESE (RIS SHINIR ) R MBI RRIMERE ?

O
/N

Answer to RQ1: M4 {FiEE S FIIBIEIGR, BiEMEE (A E5Precision@10 F1

NDCG@10) SEij5f%. SMRIEEA FLPIFEXRI700, FIEMEREERIHRLEF .
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RQ2: S&#ACBHETFREHBEL . 235 %(ROSF)ERa01q] ?
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RQ2: S&EAICEHETF A IEREL . A3 5A(ROSF)AERLE] ?

A
JURP LR B 45 R b
\/

Answer to RQ2: 5 J LN soat AR HELE AN B, AR 1R AEPrecision@10 - #2

120%-41%, {ENDCG@10 F#E7t 1 13-33%
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RQ2: S&#RIIEHETZ L IAMEEL , 3757 /A(ROSF)REERAA] ?

NTERGTTE X FR4EL, {4 1 Friedman’s test Altwo-sided Wilcoxon’s signed rank tests

KR4y P-valuets/N1-0.05, i
U7 7E B S B X

XT HE R
TOSEM, 2013. Mcmillan et al. Portfolio Searching for Relevant Functions and Their Usages in Millions of Lines of Code.
ICSE, 2014. Keivanloo et al. Spotting Working Code Examples.

ICSE, 2010. Bajracharya et al. Leveraging usage similarity for effective retrieval of examples in code repositories.
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5t 18] /A K 25 BR-RQ3

JER L MSFIER AR S AIERERY ?

H 4,14 Spearman’
HHRFAIE 2 TR AR DR

s rank correlation coeff|C|ent (Spearman’s rho) 73 #T 1 Ul 4+ 4E

o

O

RFUEAR AL S M

A PLVE ], REIRHIE 2 8] 1Y
R MEALT0.6, BERAEZ
8] I AH SRR, TUREUD,



Zﬁv‘ '
RQ3: &+ EAZIR I MHLEN IR NS RIERERY ?

RF A SR O R i

o o O



W ¢ In) il S %5 5R-RQ3
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Answer to RQ3: &/ MHEXN FELWHMEE S AHEE . EFEmEB KK JLMRHES
AR RIBBRITH9), EHSMRBRARRCEMEBE ), EiHSlavas A iE

F) Z [ R SCA MU (fe), PR B ) SN B Y 2 1 E AU LU (8) o
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RIL: WA AR EEEZEEBTERRRINT
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K2 EFEEE, URERMILAEANAEERA
[F] KI5 5 17 - 2509 T AR B 1]

A |8v25  Solution: MStack Overflow [ 2%t H iR Hi 4t
J8 22 5 9 Portfolic M%mﬁ%yﬁﬁﬁﬁﬁiﬁ'o

=2
Gt

H SO E N B
AR HERE T i) — MO AE SR

A H SO AR
record audio sound




QECK: Query Expansion Based on Crowd Knowledge for
Code Search
(T oA R AR

Liming Nie, He Jiang*, Zhilei Ren, Zeyi Sun, Xiaochen Li, “Query Expansion Based on
Crowd Knowledge for Code Search”, IEEE Transactions on Services Computing, 2016.
PrePrints, doi:10.1109/TSC.2016.2560165.
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Bae-- MR TAER R K
4 SR~ 1. JE]

*  “Ranking crowd knowledge to assist software development,” Program Comprehension (PC), 2014.
5 =45 = Y Stack Overflow(SO) R &N HEIF AT K&

* D. Lo, "Query expansion via WordNet for effective code search," Software Analysis, Evolution and
Reengineering (SANER), 2015.

it WordNetXt BEWHETY BB, dtmERA 5 B

* D. Lo, “Automated construction of a software-specific word similarity database,” Software
Maintenance, Reengineering and Reverse Engineering (CSMRWCRE), 2014.

 "SWordNet: Inferring semantically related words from software context,” ESE, 2014.

B AR AR SR BT SR 12K

SRS TAE R 8 e A
Lo D. RACK: Automatic APl Recommendation using Crowdsourced Knowledge, SANER, 2016.
Il AT AR BEAT APIHERE
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* “Ranking crowd knowledge to assist software development,” Program Comprehension (PC), 2014.
U B2 55 = 1Y Stack Overflow(SO) [RI&X} AT K& -

 D. Lo, "Query expansion via WordNet for effective code search," Software Analysis, Evolution and
Reengineering (SANER), 2015.

it WordNetXt BEWHETY BB, dtmERA 5 B

B3, BT DM Stack Overflow B4 AH S BIH F 18] B T2 ) B T,

R T R B A A B

o 5ARCTAEFRR M E TIE:
Lo D. RACK: Automatic API Recommendation using Crowdsourced Knowledge, SANER, 2016.

I TR AR AT APIHE SR
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HIFH A AH 9% e 45t 77 7% M Stack Overflow [ ] 2 6 (A & ) B H 3
i, MR EEEITT R

IR

1. RSO P A A A e 2
5 U B I 10 250

ﬁﬂﬂ'f it rn:::i._tjilr::fni T rJl.:ll:lx:j::::n} “}
S, =07+5q+03 * Sa, (2)
2. F D5 AE R S A iR A TR B ik Y 5 SR R i)
LEPNINEINEIEIE

FAARYL, O SABCRS P RBEAN 1A € — M
FEASCRS NI A2, 78 31 SO R H B IR
Kb, Nz R E AR

BT B B ARG HERE SR 2L

3. UK RN B R n il AT A
FE XS BB TR R
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FERV 135

A DY AE < S st 7 725 M Stack Overf
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B IR
1. FIFSCARMABER] YIRS Mg EB 0 kit
55 R 4R 2 1) e A 5 HRID] 20
fina score = 2208 4 Sme
S, = 0.7 +5q, + 0.3 * Sa, (2)
2. MO AE IR Rt 712 N Te) 2 o) vt 5 R 4R 2 A
FHERBIY Finl

FAARYL, O SABCRS P RBEAN 1A € — M
FEASCRS NI A2, 78 31 SO R H B IR
Kb, Nz R E AR

OQO°

8 FH TF*IDF{E P AH R
WA ) iR 265 H O
AR 1] .
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FE XS BB TR R



o ﬁiﬁ
20N B SEHI M FEAESS, 2K H Stack Overflow .
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RQL: QECKR A RETEIEF N

Xf HE B

T -
B 50 In] il e 45 SR-RQ
SIS REERUERE?

RITIFAE=AFE: RIS 1R
I H R,
7EPrecision@10_ b4 BHEFF 71 -
38%, 33%, 64%
ENDCG@10 F4 B4 T+ 1

20%, 16%, 35 %

X HE B

IR: BM25

P: Portfolio (TOSEM 2013)
VF: Iman (ICSE 2014)

TOSEM, 2013. Portfolio Searching for Relevant Functions and Their Usages in Millions of Lines of Code.

ICSE, 2014. Spotting Working Code Examples.
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Precision |

Precision

NDCG
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W 53 1a) @ A2 45 B -RQ2

DA 9 S SRS 2 H T8
FENS, IR AR
PR XF B P A B B R A
IR AR

I A2 E N9,
DA O S B A= # H
ARALHT XS NP A TR A
AR AL

2016/7/25 | 45
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RQ3: S&FFIEIAY B /ALY , A3 J7A2388R (] ?

5 oi &y AR HERE T VAN LY
fEPrecision@10 F32 T+ T 22%
ENDCG@10 &7} T 16%

PW: P-WordNet
(SANER 2015)

PO 7
SANER, 2015, D. Lo, Query expansion via WordNet for effective code search
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QECK VS ROSF

Precision V@ Precision

NDCG NDCG

QECK ROSF

ETF YR e T 1 LR R )



QECK VS ROSF

Precision@10 79.5% 66.5%
NDCG@10 0.9030 0.8448
2510 QECK ZfF ROSF
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