.M E

£ZESJO] A} £ZER] §4) B Tkl
ATEQOIS ofaf5r] 9Jsto] 42 TT AHK(iden-
tifier)} = W =4 (Comment)S o]&3Ith skA|YF &
= o] #490] 348 Hof Y= A7} BA sho 2
% §ARS HEAE A2 JuAE soz n2
T olshatcl). AMAE AR} WY 2
2 dAE, HE, Setue S| e 74 adol 1
FolgoR o 74 asol 547 W9 5E w
o, Ze)A 278s] wiEs) e, vl deE e wy
B A SxEGolSl S Bojsel B
[2]. AS7E 2] AEATE AR AA s
smeglojo]d v dpHon WyE AU Ea)
SR o)t AU vk R o] th T, A%
of whebd @AY 9 THol Heba7] ol
u el AuAE A2 Slstel olg e}
P e o] YeH([2-6]). ol= AA F 7HA] TFE 5
o 4 ek A, A At At s A A

ole] ujg HuE suoR v AP RS PEe
% HFH O g[z 4], Ao JLA] ¥l 7} WordNet[7]S
g3to] 55 ©]2]o)(Homonym)9t %-2]0] (Synonym)

5 Ausiech B, AuAzsY LERA RS
stel ;=0 gt o] o], o]F ol 4
Wi el ALl 918 WL wilo] Yel(s6l o
e WA mEo b A A 4E Hris B
o) 7ejer 4= ik =
A A WA A o) S Az 4 gtk

3 R4 Aheio] X2 7] HNLP: Natural Lan-
guage Processing)S AME-5}0] Java A F T oA 9] H
Qe AuAE PESE WS . of 7]

-
Hy

* 489

H2 1) B 25 34 845 Javal] B 3&
sko 2 HEag Bajslo] 4]
(Term)E &1L, 4 +47][8]1&5 &5t Z
9] ZAKPOS: Part of Speech)E EA3lch 2) 7—}
L 2ERAE AHgst] SulA g

lar Word; Synonym)& A]#3}17,
_z_;q oP—y a._

ol il Bzt Al
9] ARgato] FaA; GAbol(Syntactic
Similar Word)E &3ttt} 3) vix|2ro 2, A|ots 3]
& B3to] gojo] EAL oju] T TRAY ¥ A
A Aavi

=] sjoi b3t ol 2ok 5 9l

WaAA EO) §7 BAHE
Eclipse 7|5} Plugin?l CodeAmigoS 7[|@slo] H =1
o] Aot 71 A ¥sh7] AT =45 skt 1
a1 o] AYPEFLE Java 7|HF 2E AA TZAE
A gsto] AEE v A AUAE o A5k

2 =S T ol HAE| o] Qltk 27l A= Java
B AT v Ak AR ik v A Al a7
S} 3ol A= #hedo] A g 7]‘1”Q AR Java A
FE o] v A3t AR =5 7|¥S AlebekaL, 4749
A= AW =721 CodeAmigo?} @Z AA ZZAE
A8 ADE oy SHolME aaTEo] o] AT
A AE5) T B AT-S AAEkT, vhK}
O 2 6= AE H IS Aol disto] =23tk

2. Java G A0} H] U A}
2.1 Java HH 1=l

Java Code Convention[10]o|4]+= JavadrX F = Al

Ao T tAE v o] Aefstal ok
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- AL} QEH0|A: 4 Eol= WAKTHE °lF
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CHAS: T4 ol AT ololof a1, A
AL 284 olof Bk

B WA E o] FofoF s, A SA= FoFof
(e.g., URL, HTTP)o|Jof axZA}ofof gt

s Mg 2R giEAbel Tk

olo} g % 7| olate] ol olojy e A
A 478 A] Camel Case(titAt E3HE A
50] A9 BE gol2 GEAR 21 o] 71e] 7
it} ol & £, Class ©]S White-
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o2 folo] Ao WATE o), Methodo] &
getElementNameForView()= get, Element, Name, For,
View H] g2 FAE olErh B Ao A5
‘MIN_COUNT’ 9] 2 ‘MIN’Z} ‘COUNT’ 9] thoj2 o]
SOl 9k
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A o= HL(4, whitespacetokenizer)h soft wordz} 3t
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2 Asls AL AT ol F shufolt(l]. slAlut
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Fol rof AR(Dictionary)ol] EAs % 5ol ol ©
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BA o7 FAEJ=AY] Tofe AHAE A=
7k go7h oqult, 24, 1Al FARS] WA U
14 og /\]—_9_5]1111 _E_A z;;jgiyq 747-%} 1q,'
ZWH 8o]9] omit H| e ol ARt &
A3t u]E 71 A= oE TolE AREE FE 9
njgtct A& S, WAL o]F getUserID()2} retrieve-
UserID() A get¥} retrieve= SARRA 9] oful= frAf
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-
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ofp
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ojo] 24} v dadol &3tk ol ARdoll= Y
UA] AT, sLEo A= St UEb= 8ol
24 8] A3 9 oojth 3t o= 2ER| ofsfiA] HE
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50] shute] thojof| tisto] APE FAE ARESh=

= TEHSAH11-12]. oF E°] free= FAL F-8A
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FAR 85 FE Yuldlth dl§ 01, Class 4]
HA}CheckAborto]| 4] aborts= HALR AREEQUTE 51|
gk, abort()2h= HlAZo)l A abort= AR ARE-E QAT
o] abort®] FAME &84 ARERE FS-olth
of B4 ] QWAL B0} Bl 25T} Tavas] W
Aol meby WA FL FATE HelsA] ohe
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Source Code

\ 4 =Y
Clusiting | ™ Incomistn )
Inconsistent
Names
O3 1 H| g A A =Xt
WY Fe HoR §oI2 walshm, o] TE  Ale] ojuie} 2 oju] W Folo] W AT
4715 AHEske] FARE AR 2) WordNet2- Al = dAolA= oud f-AFl(Synonym)E 2H7] 9
8310] 7t o1o] oJuldk ATl BRI Leven- ool A ThAle] Bof A EAF w0 AnS 2%
shtein Distance ¥i12]&{9] ARS8l 324+ AR gt} o]= o] dol= FAMEE ekt on|E 7t
S Baa 3) o A4 8o 4% AL B A 4 U, Beloji o] FAME £Aa] vl
H| A golel o] & 2§t AEAE dAE3%rh A& Yo fArolE A7 el HA ol
3.1 ARl HEfA W A 2N B ARG IS WordNewl S A0S dAE
a1, o] gojoi7t R Wjof] ZA s o] & ofud AL
o] dAoA= S, W, wAEel getu|E & o]z Eaalr} ofu, Eojo] wat Eat EAjoiof 3t
j] ;:41 ; /\51;5 :}Z—% J:’Méji j:j Ti Ei‘i‘;ﬂ;}; ]%;} t} o S, abort7} HWAFR 291 20 WordNeto]
E]q_o A;zll-z_‘ivi};o o all \:]1;_7]; A}:'Q-—z;- A= 0]9] £2]o7} termination, ending, conclusion©]
ol e e i e o= e Fojojo|m, wkef A oA o] Thof7} EAstaL, 3k
o) 7 olo] BALE HATCE IE AMAE B E 0 gorsy e eslelciel SlolA St doli
o] &2 —5_]'1’} olFe] gojr o]Folxl H}of(Com- n=g 2 oo}
p:ur‘lj) & H(Phrase)E ©]F7] wfjZol &AsHA] ¢k T2AF 9Alol2 AlE s '146]‘0:1 evenshtein Dis-
2 T4 (Sentence)o|t}. T1¥ 7] wjof| HE BAV|E tance oF12]Z[9]S B-g5lqT) o] dwEZe = ot
AHESE] flBll A= A a4e] ¥gto] Qs oj7ko] LA oA} ArE AL dueZoT
5 Z A&z T 90] 7 g o L 1= = =
Mojmﬂ U;‘j ]‘jj MX}Pj = ]s}"l }xﬁjqu by OIE PASE dshle] 48 e, o2 dnil
i;_ =7 ]—‘6]-]:]— o]‘— uﬂ/\I:J:_ =X :]Uiﬁtﬂeﬂ U}'j— Ti L}TOi T E} Oﬂ% %Eﬂ’ 1tten.1—} 51tt1ng.4 E}
:: ;L}g,} o] @ - (‘;7]‘3 m}ﬂq]ﬁ;ﬂoﬂozg] 8l 2}o](D):= Levenshtein Distance ¥ile]& 02 3
= = A vl TR A (kitten < sitting)©] 11, o] 7|Hko & thoj7le] JLRAF
AeE Hste] gt ES WEESs HEgth SAEL ofgfo] 2Alo @ 8k 2 9lrk. oluf length
o] A2 53] PAIL} FAMY YulE A 7HA o) = thol= ASlL o] st} kittend) sitting®]
L] To|&2 o] FojX] S AL} WAt AEAE A7 T2 9AF AEl Ao what 0.5(1-3/6)0] Tk
871 Slsko] ZR3 A<loltt. oS Sof Resetoleh
TolE Sl AEAIE g0 R ARESE 7 JHEA SynSimilarity
L wAlo] ou|E owdlal, WAT AlWzlE ARESH =1— (D/max(length(wordl), length (word2))
A5 FAE QulE o Estal AR o Stk 3.3 H| AR Alsxt HE b
2 2ol FAOI2F TEH FMOf EF o A AU 4E e vl dels B o
o] GAoH= FE AEA o] BE golE 9] Z|(Majority Rule)o|th. 2, T2 E o] Zojz} thE Ko
A gatole), LRAF GAbol R BESch oulAt 9 ARESHE Tojet FAL T ZRAE A= %1‘?_754‘-0—
o5 AlEsl7] ffsto] & Aol A= WordNet[7]= & 2 Fost= Ao wmdditth o2 of, AL
8315tk WordNet& o] o}3] dlole] wlo| 2w, g A} o] BF AuE sz Auaje] ojula ]
cho] o] of#ut ofu e}, WAL SAL FEAF 1A B W, 244 H] 4B, FAE ] 4B AEske
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Hell thsto] At

3.3.1 2Oj4 FALO] H| YR AMEX HE 7|H

nE AHAE A5t golof dfste] WordNetS
&oto] FololE Mo o]FoA ou|e] A A=
7} Threshold o[/ (& =&oAl= 0.82 AH3hHQl Tol&
AE3t FAF A== WordNetof A -frAtofof Hfstof
Frequency @ 2 JH3gt A& 7|REe 2 7431t HE
oJu)t FAtol= WordNetol A &3 A E SO
A s FE Yol EASkE frAtehE Rl o]

£ 5310 AALE A= EA wordet A AR
7V =

o wofe] Fifolth. of FollA 7hg :Eo A
o HIETL £O BolB J|E0R So] AHg HET}
fojH o e golEe ofule ] Ad fojz
&

NS 501, & LA FAF get®] FJof FollA
F Lo £R|5F= acquire, growsS FHMAUTHH, A A
L= getl] FAF ou|(sense) 3071A] F A WA <jn|Ql
‘come into the possession of something concrete or ab-
stract’ I} £2]o] & acquire”} A3}, grows= GF W
A &u]|Ql ‘come to have or undergo a change of phy-
sical features’ @] Qu| 24 Fo]ojo|t) I HEE acquire

[Yes] @ :
POSs = getPOS(word)

Class?
[Yes]

Word
Count == 1p

9 geti}o] oJulit [Ao] A (semsim)= (1-1/(30)) =
0.960]11, grow®}e] oujit f-Ako] 7 T (semsim)- (1-
12/30) = 0.6°]t}. Threshold”7} 0.80]2}3 3}HH acquire
gto] §Abo} 7l Hrh 11 o] % getd acquire®] ARE- Wl
T 27 A & A AR ol AR 7L ¢
n)ge] v diby AEAE HE: 2 4 ok

KA

3.3.2 XA A0 H| LB AR AE 7|

”J, o] M el A2 T 0] A String accent@}
% TE ot ARgehe
= B5E BE 2 |
g 4= ek shAL ol 2E9
HEde wo9Fe Aol dEe AR ads]
ofFtt. o] £AIE 23] Hste FAE WAtela,
3 Thol o] ofo] FURE 7-P(accent@} accents | ©f
& W% accent)= FRANS H] UiA Bo] TH A
oA ALJst=E STk & =wollA= 8ol =
& FAHEZE 0.8 o] TolE F 24 FAIR £
St

w2
2
&
8
(]
a
72
2

POSs
contains

noun?
[No]

[No] l [Yes]

[N(} Method?

POS
Inconsistent Term

PPOS = NP or SINV?
[No]

l [Yes]

POS
Inconsistent Term

[No] contains
verb?
()
%QPOS = getPhrasePOS(phras@
Class?
[Yes]
(Nel Method?
[No]

8 2 7= SAHH| &

3 SRUL| £22E AEate] ATA FHS A oIOlE vlolg A g



3.3.3 ZA} 1] &t AlEHX
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A, whol FAf ] o

-

o

e oy
g N M
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oX,
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E
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rlr

oft
>
ne J}OF

e ool el Al
(NP:Noun Phrase)Ql 7 9-¥ut olujg}l &= x4 (SINV:
Inverted decrarative sentence) HA] E}SE Ao & 7F
Faith £ FEL BT+ AP AL
wlghe} ol Zal2 olEe] A 71 Fukel ol
b A 2 Aol kg Fast] dEole. ojg
W, 22 0]& ReadOnlyDirectoryReader?] 79 Read
Only= FALE ©]|F 31 Directory Reader= WAL E
o] &t} o]t Read Onlyw= HFE FHoll= LFHA
2 ZEEL, Aol 7 EA47]= sAE ¢14s)
7] wZol ol ALE Pﬂﬂo}ﬂ st} =2 G2
AA] B3t o] 5o 2 St

A, o] FAF B 4T "é% AEsH7] f1siA o &
0|9 FAPE ARG WIk=E 574 B]uL5ko] Threshold(=

=RolAE 082 AFH ol Aol7h ek Ak v=
7 g es He BARe) ALGATL BAL 1] A 4
HALZ HES o & 59 aborte] & &4 Sl47F 50
30, o|F FALR AREE A7 AA Q] 80%E A
3T A, e FARE ARSE FES FAFe H] dt
A olgo=m wet g 4 SQlrk

4. X[ =3 (CodeAmigo) A7 W Mg

W Q7 AE4E AES) $lstel B Aol
A D=2l CodeAmigoE 7l¥Hsl%ith. CodeAmigo=
a9 33 22 op7|E|A = o]Fo] Frh o] Eclipse
£ 7IHre 2 3t Plugine 2 7 glon, S 24
FEAF A4S 9)5te] StanfordParser[13]& &334
olujA}t LAl E 3] 9J5}e] WordNetd} 2| ¢ gfo]BH
2]l JAWS(Java API for WordNet Searching)[14]2}

JavaWord BadSmell LU

Iterator Dector
>
=
Stanford =
P E
arser =
Word ;
Repository -

WordNet
Eclipse

13 3 CodeAmigol AZEQ|0] OFF|ElH

g oo} 7R 29 AT 5 A%
o] HyperSQL[16]& &-&3}9c} Java 24 F& :]1/‘5]
o] it RS BEsh] 9l
Model& AF8-3}9ith

19 4+= CodeAmigo2] AP HojFEt} Code-
Amigox= A3t Eclipse Projectl]Q] ZE AA AW
A5 Bajslo] v] AH AuAE A¥sl, 1 Az}
£ Eclipse View® Hoj&th 1 Ayt F& 34 Q
o) vhel, 4 ad A, v A3y eela v 2
A @%Oﬂ gt Argoll diste] HojE) v deby
O BRI T2 AR Bl LA, Tol AR ] LA,
ofulaf fato] v QMY FEAF fAto] M el
tja}o] z+zh, POS-PHR, POS-WORD, SE M, a8
YN sasisek Ao 7 ekl ek o

i}

O

Cxl:rLoﬂfﬂb CodeAmigoZ JavaZ|it @& A
Apache Lucene[17]3} ApaChe Ant[18]¢] A1
3hod v A3 AERE A

C T2 BAFH| B HE AR 25 A8 rea-
derIndex() - BAHT)R o] FolAof & wj2E A
o] WALE W, o]u CodeAmigo: ot} 7+ A
ge Alsgtch

‘readerIndex’ is used as NP, and composed of[(NP (NP

(NN reader)) (NP (NNP Index)) (. .))]. Methods should

be named as a verb phrase.
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File Edit Bad Smell Run Source Refactor Navigate Search Project Window Help

£~ B B8 B-iBAEie $-0-Q- BHG- BSOS PLAeET B i (7)o Resource
T IS IR SR -
1% Package Explorer 52 - =) [ @ NoLockFactoryjava [ [3] VerifyingLockFactory [ [3) TopFieldCollectorja “D BooleanClause java ﬁ\*\”s = fal)
= -
- B s /** Specifies how clauses are to occur in matching documents. */ =
= lucene = public static enum { ‘=
B src o
A org /** Use this operator for clauses that <i>must</i> appear in the matching documents. */
i apache lucene MusT { @override public String toString() { return "+"; } }, !
4 analysis ©  /** Use this operator for clauses that <i>should</i> appear in the
8 document * matching documents. For a BooleanQuery with no <code>MUST</code>
8 index * clauses one or more <code>SHOULD</code> clauses must match a document
B messages * for the BooleanQuery to match.
5B queryParser * fisee BooleanQuery#setMinimumNumberShouldMatch
i search SHOULD  { @verride public String toString() { return "*; } 1}, A
A function
B payloads 4 ;
g sBparl\s = . 'E_A Problems ‘ @ Javadoc‘@ Declaration ]’E Console |O TDetector View 23\\ =i al)
J] BooleanClause java
1) BooleanQuery java | Type Identifier Inconstency T...  Description
Booleans k utOfOrderTopScoreDo...  POS-PHR 'OutOfOrderTopScoreDocCollector' is used as PP, and composed of [(PP (IN Out) (P.
£ lzoo:‘e.anzcoreﬁ:av.a | CLS  Occur POS-PHR 'Occur' should be used as noun here. But, its possible POSes are [verb].
% Cjzh::g\::an ! :‘_’IJ;‘:E_E M cLs  outoforderMultiComp...  POS-PHR 'OutOfOrderMultiComparatorNonScoringCollector' is used as PP, and composed of ...
B i e ¥ cls  Nolock POS-PHR "NoLock' is used as INTJ, and composed of [INTJ (UH No) (UH Lock)]. Classes, field.
In Comp\exgxplanationjav M cLs  outoforderMultiComp...  POS-PHR 'OutOfOrderMultiComparatorScoringMaxScoreCollector is used as PP, and compos...
ConjunctionScorerja.va M cLs  outoforderMultiComp...  POS-PHR 'OutOfOrderMultiComparatorSceringNoMaxScoreCollector' is used as S, and compo...
[7) ConstantscoreQuery jav EI CLS  Filteritem SEM ‘item’ is semantically similar to token(item is used 1, token is used 88)
) Defaultsimilarity java M CLs  ReusableStringReader POS-WORD ‘reusable’ is generally used as verb(7/8, 0.875), but here it is used as noun(1/8, 0.12...
) DisjunctionMaxQuery ja ¥ CLS  MappingCharFilter SEM 'mapping' is semantically similar to map(mapping is used 2, map is used 31)
DisjunctionMaxScorer j: M CLS  PorterStemFilter SEM ‘stem’ is semantically similar to base(stem is used 2, base is used 35)
[3) DisjunctionSumScorer.ji M CLS  NormalizeCharMap POS-WORD ‘normalize’ is generally used as verb(13/14, 0.928), but here it is used as noun(1/14...
[3) DocldSetjava W CLS  StopFillCacheException POS-WORD fill' is generally used as verb(20/22, 0.909), but here it is used as noun(2/22, 0.09)
AJ] DocldSetiterator java W CIS | nadFirstFieldSelector SEM ‘lnad' is semanticallv similar to navloadilnad is used 12_navload ic used 721
[J) ExactPhraseScorer java '
IN_Explanation.iava = Totally 1548 inconsistent names are detected. (POS-PHR:757, POS-WORD:592, SEM:167, SYN:32)(valid:1547, invalid:1) E
< m

12l 4 CodeAmigo2| atH 74X

* EH0] SAL H| L2td AE ARl S AEA CCM-
CreateTask - Create= ©] ZZ A EA FAIZ AEE
= 497k ok, $19) AR AL WA A
=] Qlct. o] 4z Al = CCMCreationTask7} & o 2
create”} FALZ
AHEE NGNS 341 dbl, WAL AHGE ALg
MNeB5770E 1671)E oFli e HAAE F3te] Ho

A3k o] Folrk. Tol, CodeAmigos

=tk

‘create’ is generally used as verb(341/357, 0.955), but
here it is used as noun(16/357, 0.044).

- o|ojA SAl0] HE AlE|: Specification} spec - =2F
ojg} AT TolE ABHoR AEA e Al
A HEE ek olu CodeAmigo: ofafje} Z2 o

AAE AT

‘spec’ is semantically similar to specification(spec is

used 7 times, specification is used 37 times.)

* XY RAIO] HE AR

H AT AHZ} getPreserveOPermissions() : CodeAmigo

+= Perserve02} PerserveZ} -Z2A)

of Tt 2 WAAE A

‘preserve()’ is sytactically similar to preserve(preserve()

is used 1 times, preserve is used 14 times)
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nonym)%Z A 9|5ttt o|& £, File2 File Name,
File Handleo] % |u] 712 4 9l 58 olejolo]
™, account number2} number= account numberS 2]
et Eojojoltt. w3t Y =9l IDD(IDentifier
Dictionary) & 2:7|5lo] Z2AE of A4 +F2]of
QUi A ztol] gigt Ha ARE HoFh 514
9k o] A WRiolA g at AEAREE] g WA=
AUA SEo2 AR ATl oF Fohs BAE 7}
A3l k.

Lawrie et al.[3]-> Deienbock} Pizka[2]2] A1+-2]
S e fiste] AW 4 e T WordNet
(718 TEetAch £& olelojo] A wE Ay
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3l7] $1ste] ojulat fAlet Tol e Ao L5
242] WordNet& 283to] Sojo] A4S 2153} 3

Atk SR, oi7]el A wol o EALE EASHA) ¢
ot7) whEel] Folojo] WSl AGE] WL, ojuo] &
A AEE W Aold 4 glo] ABtEL wo WoiX
A et

Abebe et al.[4]= Lexicon Bad Smello]2t= # 4]
e AEAE AHIHE Ade AL, ol
I E[19]9] tido] H 4= dtkal a7l8FAT o7
oAl ARE AuRe] F4T 0w HuELS o
of st=Alof| tigt ATl T o] & Ao E HAT
4> Q)= =21 LBSDetectorE A~7[|5}th. LBSDetec-
tors AR8-SH Class®] o] 5ol HAZF Z3E A=A,

EClassAl 2L} =A5}A L Class AHAS E3H5}H
11 9l Attribute, Operation 4 ®HA}7}F 9l=X]
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