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Method Name Recommendation Based on Source Code Depository and Feature Matching
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Abstract: Quality of method names is critical for the readability and maintainability of program. However, it is difficult for software
engineers, especially non-English speaking, inexperienced engineers, to propose high quality method names. To address this issue, this
paper proposes an approach to recommend method names. First, a method corpus is constructed from open source applications. For a
given method f to be named, similar methods are retrieved from the method corpus. Names of these retrieved methods are divided into
phrases, and features of these methods are extracted as well. A mapping between these phrases and features is also created to derive a list
of candidate phrases and features for the method to be named. These phrases are finally constructed into candidate method names. The
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proposed approach is evaluated on 1 430 methods in open source applications. Evaluation results suggest that 22.7 percent of
recommended method names are the same as original ones, and 57.9 percent has the same or almost the same keywords as original ones.
Key words: method name; recommendation; feature selection; algorithm; natural language processing
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sourceforge.net/projects/piccolo/) (A 1.0.4) B8 i valpush()AS BE .42 Sz Mt % o KO8 s L IK) ThBE, 4 ol R 3 44

(WA 1.4.1)%, 4 3 determineSourceFile() 1) B 20T A8 /& IR 135 B %8 05 SC 1 8 4 4 getSelected SourceFile()
V8 Sk oA B 44 FR W) BE O 38 [RIAE B T H itext (http://sourceforge.net/projects/itext/) (i A< 5.06) 1, i 4% forBits() [
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B4 Wk A5 Ty B AN UG £ 192 5% 0 o 2 A QA iy B A 71,
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LA ET (D) AHAR LR W g fiy 4 DR, (2) AN 56 fiy 44 BEAT 20 45(3) 8 73 gt tR AN 15 BRI%E A 7T
iy 44 10 )L AT (W TR AN RE B3 O RE e N B 3 i i 44 75 1, U RE () 5 0 R PP N B S (1 9R o B RE e A BA
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Jrk TR TR e A B TF A AR S v 1 B B 4 U 5 T T AR B T A P A A 4 A T
PR AT B AR A A 4 (KA A2 T VR LR AR TR H EEAT T 30 IE, 45 AR W] AT 22. 7% 4fE 77 47 2R 5 5t o 4L
Y5 A B4 57.9%HIHERE 45 Ry Ji bR 24 < B ] Bl AR 2
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1 BFAEE

11 #AmIBEE

74 51 47 4 i (shingles encoding) 214 A 35 B2 7 145 R 28, IR A (KR s R R BB SO A 22 ) 2 /S, I A
JSCI¥ shingle A2 A6 ARER /N IR 0 5 4% 48 SCAR VG IE 452 A L 1245 A AT B0 4 1) 45 s 1Pk

A3, Shingles Encoding (http://alexnl.3vkj.net/AlgorthmAndExampleOfShinglesEncoding.doc) 5. 1] Tt
SRS B0 B R 20 I 5 = B AR I AR LD B VR TP I AN S 80w RoR U shingle 1R R/, thoe R4
shingle 5 JLA™ token £ ;S 275 &5 42 (1 285, A0 shingle 338 45 ) 1 38 545 i — SO, 5L i 8 7
W B R SCR FTA 1 P50, 91 A 7 IR 50T 5 shingle, A7 751 R B S A shingle BN 45 R4+ H U
3K shingle £25 MK JE, W BLH AU (L) 5 S:

s U)- U s /N T R, if U =S )
UL oAl

1.2 iA%kRE

Bl PR AR VR A AR T AL B (NLP) A8 1) — 350 56 ik vk 9F 9, 2 3R] 4t 1% 110 2 41k 6 43 .Stanford PoS
Tagger(http://nlp.stanford.edu/software/stanford-postagger-full-2011-09-14.tgz) 14 & — 2 a] 1 b v T 5, A8 F 2
PR P27 o 4 6o 1] 41+ 1 B ] MR B AT RS 0 4 . BliA] s R R A R T B R AR Y Java SEFRIK —
SR MEAREE T H IR 12 N T4 AR TE AL BT AE BT K 5 R % T L T 4 i 1 BR  RR A 4
BEAT IR AR E.
1.3 /%t FsE

5 A 28 B A S5 G TR A rp e B AT A R M B SR IR 3, A 7 ZE v (CHIES IR A7 5 A AR
TSR B A% 5 BB AR AE T ¢ 552800 ¢ 2 MRy ¢ RSN B — 4 1 e BE 10 7 40 A, T F T 0 1L t
S5 ¢ Z T ISRV ICE N Ros SCAR R ¢ R B —Fp e 00t Ron 3 —HR e FR1E A RoR O E t
HIEF29 ¢ MSCAMELLB KRS FE t (HAE T 285 ¢ BISCASEL,C RN JE T2 ¢ AR EHRHE t 1Y
SCAHH,D LR EEAE T ¢ WA SR t R SCAE, W) A 8 7T L A ()35

) N(AD - BC)?
x°(t.c)=
(A+C)(B+D)(A+B)(C+D)

2 GV BT AL t 52K ¢ 22 1) AR S PE B 24 L € 52K ¢ ANHE S A 4A(t,c)=0.
2 BWMEFFE
2.1 FER

W 1 PR, AR VR 4 A BB A RA RS BRECA RN . REAE KD 3l IRURD 42 R HE AR

R R B R B AR S T4 7 Y RO ON o 2 SR EUHE 22 1) 4 Bk 471 30 13 5, A bR 802 P AR 3815 i N o 250AH
AR BR £ AR 5 AT R HH AR R 053 o0 P 30 43 A 3 AR R B R0 5 A B T EL N MR B BRI AT VR AR T 0 AR
IO (1) 37] 4 BEAT AR TE, KL H 1) 8 KA R v ol RO A RS o 3] 4% 5 R A AR 2 ) sl 7 S 6 R B BTN
B 50 A R A IR AR R 0 A 3 52 3] %, I i R D) 4 4P 45 R P A s T PR 21 o K R — A
BT T I A

O]

© P EBEABRFUFET  hitpa/ www. jos. org. cn



BRI T AR B A AR T B b B S ARIEE R 3065

Kﬁ?&ﬁ | RBOEE ()

\/II/F/J\VMU ____jﬁ?*ﬁﬂi
| m———————— —> R
I [T
| v L l —> R
! X e H 4 e ——> HdEui
I I | AR H .
| | [f i) | | OO T
I I
| v Jf ;lf v L] am

. ST AL

[ oo g -7 e /| D) s
| ! () Mg
e e L
I — - _': HEAF R e 1

e ———— || 2HH

Fig.1 Flowchart of the approach
B1 Jrkimie

2.2 MEHEMERE
5 BEIERE R FATT A B K 78 ek 285 i N o R AL R K O REAT il A B AR 2D R R

145\ BRI R H2E T ) o BURE BT G R T 1 (AST);

R Al BB BT R AU R AT R

{fiH shingle encoding vkt 545 H BEAT AR ic 34 il shingle (shingle JE it MDS5(http://tools.ietf.org/
html/rfc1321) 57545 Hi (http://alexnl.3vkj.net/Algorthm AndExampleOfShinglesEncoding.doc));

i i Jaccard Z& 001 AT AR BLRE BE A

FEAH AT i daf 2B BT S5O H BAREAT 8 O3 .

BT Ty B T 53 R AL AST 735715 AL S(Tona) I S(Ton) 23 90 ZR 7 AR AR P o 5 305705 i
H I E K shingle [I4E 4 Jaccard & FnT LB A R (3) 5

S(T) N S(Ty,)

Sim(TmliTmz) = S(Tml) O S(Tmz)

®)

T URA AL R B S SE A 2 P A R RE S R 2 05 5 i N bR B DU e e BN S .

1 Input: input method(m), method corpus (M);

2 Output: A set of similar methods (Sp).

3 Procedure: MethodMatching

4 For m, mjin M

5 Compare m, m;;

6 Find Matched Test Method Pairs (m, m;);
7 Sp.add(m;);

8 End

Fig.2 Algorithm for selecting similar methods
2 ARk bR B s MU AR

2.3 R AFRIEN

BR8P A B R 5 A AN TR SR e 1 o 504 R T L T 4 S e i 00D T . bR 25044 R B PR B 2 A L] 4
SRRV (10 135 v 21 i, SR 3238 o B0 BEBRAT (1 ) A B [B (45 B, — S84 AR 5 40 java, FE i 4 AVE ZE SRk iy 24 R 2
I, T B3] N 5 A B ] 1 REORS DR G, FRATT SR B8 W E S G R A K e A R 43 ] A48 e B4
createFileBySelectedString £ 18 43 %1 J5 i A create File By Selected String. 75 73 #1#id F2 o, 3R $ 44 Wk ch &7 — 1%
FEFRERF S K7 A5 T 53 W 3Rl 55 vt A 2 TP L b T ik o S0 i A Fi S R 5L DRt A T 4 S
TEFR PR IR R A 5 TR A b 2B ) Ah FRATT AL — A% H 4R 8] B (http://alexnl.3vkj.net/dictionary.rar) H T-ic 3%
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L R B L 5T RORE 5 i 45 T T 32 w20 0 A0 I Al L i B A0 R A ) — bl 5 2 i1 e 4 % 3 4 o B
T a0 FileList,KeyEvent 1 XML JH T~ Ff i 47 i = 49 ml 52 4

Stanford PoS Tagger T X} 431 J5 1] 41 7 (19 53] EAT 1] P AR v i S8 FR 10 3R W T 3% PRia] 16 1] 41 7 (3] 1, an 44
s B EE SN T B AR 0 M, AR R R U ) & A i, “refactoring”, “hashcode”, “TD D™ 4%
#7821 WordNet ] 3 e 35 B 75 A v i A2 rb 03 — S8R S 4%
2.4 $5ERADIHEN

BR BRI 45 B B b — R A B A B 1A TR 12 BR B AR A AT O I DL X 43 Al BR R AR B
T A BATT X R A5 B A A AL R BOIEAT 7 A BIT, AT 6 AN [ () B Hi 4k B A D

BATCARE 18 ) R AT BB f HEAT 218, AR U bR 55 P 1) g 45 VB ) 08 2 12 o 30 1K) — B AE AR A, DU o B
SRR R R 4% S A AR P T ) 2 IR LA — o BAH G T o AR PR B2 B R 28 I i R 45, ) 1, AR
BERRAE AR WIAEA BB i 7T AR A (C1,Cor v Cod{tnu by o T2 S (R AR R] 4% ¢ R AE AR A t F24E T AN [R] 1 e B o,
FEAN 45 i H8E AN TR B REART ¢ 55 2 AFRE I AR TR) B9t T A ) B el B A ) D 4% ¢ 1 4% cii em) FTERAEAR
% ti(i en)Z A] (AR DG R LU iE 28 20 (2) TH A4S H, S04 T (R sy, ] 4 5 AR 0 A 110 A DX 1P gy 182 8 A
IS P 1L, >4 1% A8 v T B L N O B A B (R FE AR, i 2 ) % 3%

FRIE R BRI IEAN LR 3 3 NP B:(1) AR EREL, LL(Cy,Cop o C){tata, - BT TT SN R IR (2) X R 2R A5 1
19 R 50,27 6 B 5t AR BA AT 22 0t B AN [ 119 o 50 DA ARRT 4 DA 1k IR e A AR AT X 2, 3 F e
f(e,fe) . oy e AU o0 B ) 3L /) A BAH L ARTD i, o ARTRAZACHE IR MR ARIK; (B) TEAw T 1) 3] 4% 55 M3 1k 1)
TEAR S X G 2 1) 33 57 Qe FRATH DU TG AL r(tw, o, F) R R 7R I ORI OC R AR A 46 AR 28 FAR AR AEARAL S 52, w
FRF 1 4% L5 R AEAR AT 22 ) 6 3R B, f AR 101 4% 55 AR A1E TR) BN R B0 P A0 0K G v we P48 T LB A 3R (2) 1, f
(A A] LA I 4 VF 73 e 28 AR R 4 S U IE N B2 ML 2 0 2 I C R,

B3 28450 Ui 1 AP A bR B0 I R E RS AR R, B 3 R 22 A A bR B S X B A AT IR AR B L
X R BCHEAT T (i SRR VB R HIAT 5 ) 3R R B TR IR E AR, U A R 80T L4338 A O (create, Array)
{ts,t7,tg,t1 }F (expand, Array) {ts, t, ts, t 3 .75 L 33K 5 A 8 H 1) Tk it v BRATT R B, e AT VIS 0 45 AH DG A B 2 (7
th) B 5T (te A0t ) A AL IR [ (tyg 0ty ) AR AH [R) SR ARABLAR A, IR e 43 3 4% 8 1) 4 S A A9 Ak 32 )RR A AR ) 5
SO F AL 5 e B4 BR 20 g H )37 4% (create,expand, Array) A ¢ 1. 24 g8 B0 HY B A% R A AR INF, W] DL T 3%
SXoF I 1 3] % SR 21 il i B 44 R

1 private String[] createArray(string[] array, int String[] expandArray(String[] array, int

2 desiredSize){ increment){

3 if (array==null) { int oldSize=array.length;

4 return new String[desiredSize]; String[] newArray=new String[array.length+
5 } increment];

6 if (array.length<desiredSize) { System.arraycopy(array0,newArray,0,0ldSize);
7 String[] newArray=new String[desiredSize]; return newArray;

8 System.arraycopy(array,0,newArray,0, }

9 array.length);

10 }

11 return newArray;

12 3}
Fig.3 An example of feature selection

Bl 3 RFHEACHS 3k B 25 41
25 AMHEE
W 4 BTN, 30 4 A 30 40 A A R AT ST 5 5 N BR B R A i A A AR R ) 5 i 4% B I e B ik L T TR
J BB BRI T 4%, AR T 42 R0 S 3 4 3R AT S HERF 45
fige 3 1) 3] 46 5 4k 9 Ay 42 3] RN 5l i) 5 288, 3T AR BT 100 1) 4% 03 A T ke 20 B ok 5 4% B T ATTAR 5 AH S £ 0 U)K
% 3 1] 4% 3k B3] S 2L 3] + 42 1] R R B4 B T X3 43 BRSO G S I 2 AR B 3 0 T K] 2
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(1) FRAEXT S IR i N R B b AT BE AL S 2 AR IR X 0 56 28 BRSO o ) AR LE R ) B 47 4%
(2) HFFEXS B 51 4% 00 F IR RRAE X 5 5 1) 4% 2 TR AR 2 508 22 1) DG 2R 0 T SR AN REAE 0T Gk B 1Y 22
A1) 2% SR B 15y 3 W ARFAIE X 5 5 12 1] 4% 22 TR) 1) DG TR 5 B
(3) Tl 4% I T SR G JBE A 306 6 ) 2% I8, AT 5 2% B8 iy 19y A DR 3 A0 2 R0 o 94 e ) 3% LU R A5 e ) 46
SAH TR, 75 1 B i N B0 B R 44 PR AT — 8 IO S 8 S0 FRATIH 0 126 1] 4% 5 % N R BU0) 4 44 Bk 00 1R
HH ] 4 R L, SR i SCAH A (¥ 1] 4%
WordNet Similarity(http://www.d.umn.edu/~tpederse/similarity.html) & — 5% JF U5 T H A, T £ & WordNet
TR 4% (R R ABLRE FHAR DG R A5 FH 12 1 HL ke B £ 11 4% 2 TR FA o SCRE B9 AR FE S R 2% IR S Q)R IR B W 1g i
i > AN ] 4 7 2 [ T R 56 B 9% 10 S 114 3l 18] A0 42 1 B 20 G sl R+ 4 3 IR R 45

i I——> [— 417 |
o g Riialidid ra Tos Eg
| /] KR
£ | ) mameE
(B | == > B - — - -
T
BRI e — = — 3

Fig.4 Overview of recommendation process
4 FRAMER SRR

3 IGIEIE

FAVHe 5 J7 5 N AR JFUR I L DUSS IR 1% 7 v R A R0 o 3 B 0 PR U Bt P DL S ek
LR BT U5 B B0 A Sy 30 0E %5 5, I AN T 23 Bt R 360 1) BR G AR S K TR v I T AR IR IE 1D R i HE R
BRS04 R B i o A 4 R 1A R T A AT VAR, LA S IE T AR I R
3.1 KEH

T B R BT B U7k FRATT AR LT P A vp S I T UR B E AR O B iE X & jEdit (http://alexnl.3vkj.net/
TextEditorl.2.rar) (i 4 4.3.2) 71 text_editor(http://www.jedit.org/) (i 4 1.2).text_editor J& — &K Ll HE 55 K H 52 4 4
LA, FRATT AN 43 1 255 AN S 295 AN BRI SE S Edit 2 — 3R BRI SCAR G TR FRATT AN 43 i
323 ML E 1135 AN R BOH T SE e AR AN I 1 HARME BLER 1,480 B AS i Hods &8 A LineCount (fR
7 3.7)(Linecount.http://liangs.autodebug.com/myfiles/linecount3.7.rar) 3k B (K. 5 H ()4 44 0] %0, 3% AN 131 H B,
R AR [ 28 3 AH pl AN [ £ R R 3 56 J3 0T I R B 45 K (AN 14.5KLOC~29.1KLOC). Jk J-iX 435 H , v LA
Sk ARE L SIZ 11 S 6 A A A R ARAIE

Table 1 Basic information of evaluation projects
F 1 ApINIE EEALE R
WHAR A REEAN) RN AT E(LoC)
JEdit 432 323 1135 29 051
text_editor 1.2 255 295 14 554

BT IR I B T R B O N BB B AR BRATTIEEL T 55 AN R YR 1 I H (http://alexnl. 3vkj.net/
BasicInformationOfExperimentProjects.doc), J: FHiX L& 1 B ¥4 4 b8 20 e . 1 26, 0 1 A0 ¥ 43 A B ax e 3 5 117 2 i
BT 180 i VB A (AST), Sl G B R I AL 3 7 SR (B 28, BREEE) AR OGS B JRATT R O Hoh 5 06 4
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AH G AR BN, I K bR Hi A MY Sk 21 At ok B R R T b BT AR AF 7R SRR B L, I AE T CCRinderX
(http://www.ccfinder.net/ccfinderx. html) X 55 52 1) R kAT K 0 5 25 6 o 28 e ) 1) o 507 vh 43 5 53.3 T A R 4L
BR B 4% R HERE 1) 45 5 (http://alexnl.3vkj.net/RecommendedMethodname.xIsx) 1] fE H B G K U5 o :
(1) SRR 58 A —BUHERE 1 s B4 B S D ek A PR AR T
(2) 5 eR A% DG B — SR 1 o8 B R 5 o B4 L A TR I DG B 1] 4%, 1 B ) s DG )
N7 A — 3%

(3) 5 It ek B 4% DG ] B AR — B HE AT 1) R 4% BRI R B4 R (1 G SR 1) 4% AR AR TR] AN — N3] 4 AR
—;

(4) 5 )R H A T ) DR BRI AR ZE K 2R DA PR N AR — BN R R O NE AN I 4 T T e 4L
SRR R RR 4 G ) G B R ). B O N o BRCSEAA TEAT 4 A, BRI TH A4 BR IR AR 25 4k 43 D S AR T
J5 bR B4 DL T TR R B 44

(5)  TCHEAF 42 Bkl it 1%y VA AT R 30 L5 R B0 UL IC 1) 44 7K.

43 25 vh BTG AR 11 B TR g 10 2 4% Bk b 5 B S0 4R RN 42 3R] % 8 3 2 S 2R BT B AT IR B 1, 44 1A K R BR
SIAEAT B PAT 1) 3 . S 36 HR ASO0] 35 () 2815 B AT N A0 % i 3 2R vl AT 3k — 20 0 N T Fr L SR
LET W R AN J5 T

o G R FRINALS LU AR H A DN A AR S8 SR A TR IR AR D SRR B T LA S 5 A

T FFARAH SR A 10 1 3 5 H ARARRD IR A28 LU A v B0 4% R 1) I 25 3t 0 20 5 4 B A8 AH AR D 1) 3
RSN 48 b, LA AR A o B2, N T A0 (0 9 A e i AR
o JLWRGARSZE B R BT A R B, T SR A S HEAT N T A T, 0 T R R 0 A RN )T S (4) R O
HANZ () 8.95%), T LUE T- N T4 #r i 52
3.2 X

S 5 AR R EIG I REE — IR &R AR B 5 T, B A RE 0 F 1 2R 8 3% LU D BRI
17925

o L T I IR T H R e P

o ARVRKE TR 7 VN T AR AR G UIE 1) R B, DA R A R AR A R

o UPHEFE 45 AT VR A R 3 2,

o GRS o KA WA HAZ T IR I R

e FEHEH
\pm gt (my,my,...,mp) Er 2 I
- S gl i dung) T
B T e |
iy [ K !
X T 1]
R T/ o PR BT PRI ZE & Ggg:
== —===I_I

Fig.5 Evaluation process
K5 sciadfe

33 XWHERSHH

33.1 Uy s
# JEdit 1 1 135 A s EOR text_editor HY K] 295 A e K43 S D N SR SGIE BT £ 7 VE, S 45 R LA 2.
M 2 by DU B0 T JEdit J50H ¥ 1 135 AN e 55 W I 32 07 VE T A B K HERE 45 R AT 23.74% 5 i e
H 4 58 4 —54,38.50% 5 bR K4 KOG B A — B0 T text_editor T H K 295 A bR 19 B HERE 4 R b
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o R b, £ 41 1R B4 TR B DG A T A5 365 14 1) 4% ) bR B0EAT VLT (10 38 38 481, 462K fileSaveService.java ) R
$ saveFile(), Tl A& 24 SCAR AR AL I G 2 I 5 ON 2200 5= 05 5 70 DD 24 i =55 B I e S B 2 R R
133 6 ek F 5> i) J2 saveToFile(),writeToFile(),save(),appendToFile(),writeFile()#1 writeDocument(), & 41177 Sz,
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saveFile(Y T I AR B 15 SO 23 ORRAE A QRS D8 A 56k 7 SO R 2L 38 40 BR300 saveFile() 3 i i ] 59 4 — A
BRI 1 checkFileStatus() >R SE I 1KY B b, 76 44 R 9 2 I A i o A b 5 R A V7 47) 4k A2% ) R g AT 258 (R A e vk e ik
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Table 2 Evaluation results of two projects

I H 4 /% SEH 4R BRAAN B | T o (%)
64— 269 23.70
KA — 3K 438 38.59
iEdit jtﬁiﬂﬁ%;ﬁﬁ 223 19.65
. LT 38 3.35
BN e 55 4.85
TR 112 9.86
SE4—H 56 18.98
KA 1A — 8 117 39.66
text editor %ﬁ%iﬂ%ZKﬁfﬁ; 50 16.095
- . Ren 15 5.08
EABX s I 20 6.79
T4k 37 12.54

FATI TR Bt 6 TS 3R [R]85 JER 28 N T 20 AT s T I R 504 Bk 100 B8 BRHEAT T 90 BT 38 1 4 TR 1) TR R AT A

B R YR AIE PR LG BOMURE A6 AT R RN AT FR B 5 2 AR T T 1) R 2. BT AN JR R E JEdit T E R 112
AR ERAS B A 18 BOHERE A4 75, BB 9.869%; 7 text_editor T H A 37 AR BRI A BIHER L FR, 5 R
H ¥ 12.54%;

45—, Stanford PoS Tagger X b4 44 Bk 0045 1R AR AT FBRVE 5 B0 45 85 152 40 988 U HE A 24 BR A HETf . 72 22 4K
WL 126 T LS 1) 2 1) AT R b A LA P AE AT 8 A 481 X - R 84 actionPerformed, 43§ fE B I (1) 1]
204 action Performed.Stanford PoS Tagger I H: @ H7 FlksiE 45 3k action/NN F1 Performed/NN, 4 7] i
41.Performed 2 Fx b2t action PRSI, A e % 45 & Performed/VBD B8 Performed/JJ.fH 5 1 5 1% 44 #x
M4 performAction, U] Stanford PoS Tagger ] LA H#E 4T TE A Al Afr Rl A v

o ) 4 RV RE R 43 208, 38 A4 11 B B0 4 FROANIE . R SRR 42 jEdit I H "h T 55 /> bR BUR 1S B 4G I i
R, AU 4.85%;7E text_editor T H TG 20 AN BEUR AR B A I AR, B E0Y 6.79%.
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Fig.6 Relationship between threshold and execution time Fig.7 Relationship between threshold and accuracy
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