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Detecting Inconsistent Code Identifiers

sungnam Lee' - Suntae Kim™ - Sooyoung Park™

ABSTRACT

Software maintainers try to comprehend software source code by intensively using source code identifiers. Thus, use of inconsistent
identifiers throughout entire source code causes to increase cost of software maintenance. Although participants can adopt peer reviews to
handle this problem, it might be impossible to go through entire source code if the volume of code is huge. This paper introduces an
approach to automatically detecting inconsistent identifiers of Java source code. This approach consists of tokenizing and POS tagging all
identifiers in the source code, classifying syntactic and semantic similar terms, and finally detecting inconsistent identifiers by applying
proposed rules. In addition, we have developed tool support, named CodeAmigo, to support the proposed approach. We applied it to two
popular Java based open source projects in order to show feasibility of the approach by computing precision.
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Input: w; as a word, ¢&r as a threhold

Function:

- uPOS(uy) as a function for examining used POSes
of the word w;

- sw(w;) as a function for getting synonyms of the
word w;

- tots(w; ,pos;) as a function for getting the number
of senses of word w used as POS pos;,

- idys(wl, w;, pos;) as a function for getting the
ordered number of frequency of word wl among the
senses of word w;

Output: IC; as a set of sementic inconsistent name
of w;

01 IC; €0

02: POSs; € uPOS(w;)

03: for all pos; € POSs; do

04: for all swy € sw(w) do

050 semsim=1-(idxs(swy, w; pos))/(tots(w; pos)))
06:  if( semsim > tr ) IG € sw;

07: end for

08: end for

Algorithm 1. Extracting Semantic Inconsistent Words
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* ther BooleanQueryBsathinisumibomte ihos ldMatch
b}
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Fig. 4. Screen Capture of CodeAmigo



Table 1. Open Source Projects for this Case Study (SLOC:
Source Lines of Code)

Version Classes SLOC Identifiers
Lucene 303 659 45,835 11,457
Ant 183 1,279 104,287 24955

g Algle] SHE AtE H2 WyoR ¥ vYw
el AWzt HAgA stz Aolth o|& $dte 10
W oo st AEE 71A 599 Java el Al HEE
H Ay AAAE oo 7loj=ele 7|gter HitE
2389t “ne} AEE AYAst ouja/fxyd d#F,
a3 ARG FAE 8ol B H2 PR FEd
H] 433 Az - Yo o AFE HgeR of
#lo] F4& ALg-ete] Precision[20]2 A4Egich o=
CodeAmigool| X A= A3H#Retrieved)s} ©| FolA H7}
g %3l et "WotHE A#Relevant)?) H&2 A4t
gt} &R Recall(AA| ] v]ddA] Adze; 2 42 W
He Fdto] A& udayg Adzaie] v &)& AE]
a2 EAE] S Azt v 8o E4)
Z AlAksA ek

Precision=2(#Relevant N #Retrived)))/ &iRetrived;

62 7t #x}

Table 2% CodeAmigo® A% wjday Az HE
ZA3}E ®HoFr} Apache Lucened Ant Z2AEo| o
Precision #40lM & 2H2} 83.8%9) 625%9 AnE HolF
2t} 53], Lucened T8 FAF 8] #A(POS_PHR)I A=
A=zl D3 =A usked, AdFoz ofujd ujdH
ASEM)F}, T4 H9TASYN)2 AA ygtth Ante
BE ujdaA HFEo] vl&si vgtow ool FAL v
B (POS_WORD)2 doiHoz HA +&9 FA vjda
e AU eE A4 AEEUL

Table 2. Resuits of Detecting Inconsistent Identifiers using
CodeAmigo

Apache Lucene

Detected Valid Precision(%)
POS_PHR 7 699 92.3
POS_WORD 592 470 794
SEM 167 108 64.7
SYN 32 20 62.5
Sum 1,548 1,297 83.8

Apache Ant

Detected Valid Precision(%)
POS_PHR 73 520 67.3
POS_WORD 1,088 645 59.3
SEM 498 310 62.2
SYN 11 7 63.6
Sum 2,370 1,482 62.5

= H 92ty Mgx d= 71" 325

Antolld HEE wdadel AYE(625%)7F Lucene
(838%) of H|ste] AujHor AwrL A UL olfe
AntE AZESgo] ZgAE] HEE X Usty] T A2¢
o Aoz FHFEH E=nldMtt AMSste o0& A
FHog ALEE7] Wiolch. 2%y wiEe] dukHd 4
of gto] FAL £40] He %l CorpusE 7|82 & &
4717} A4 248 $#7 ok dEAR] o2, File
Auk gojoA] wHAle] 9nzE MFH, ‘AR'Y on|Z
EARE ‘EAE s, ‘a%e AvlEi ' vz
245y, HiFE =gl AEE AFE7] A% £
2l AF FIE quisiy] dutzoz AR LT

Lucene®| &9 FA} vld#4do] R3%E 423 =7
U olfre BAHTIR o]FojAol st vlia= AHAd
allThreadldle(), any(), anyChanges(), binarySearch(),
directory(), difference()o} 7o) WA FEAIR o] Foz]
FAHFE A 3971 Btk =8 AR 349 H
ofofp 3= Fla, =, ¥ v Hel  Create,
checkAbort, closeReaderst 22 FAHTF)IZ o]Fo7 A4
A2 Byg 2o Bten, CodeAmigor °|& HA3F 4
gatgith oge dxF AF AE o).

1) & FAF gAY AF Al

« A= A3 readerindex() @ FAHT)R o] Folzjof &
W4 Azt HALFER HH, olu CodeAmigot o}l
of 2 AYE AT
‘readerIndex’ is used as NP, and composed of [(NP
(NP (NN reader)) (NP (NNP Index)) (. .))I
Methods should be named as a verb phrase.

- Fal2 ¥ WaitFor @ 9AHTIR o] Folof 8t &
2 Azate]| FATRE WY e CodeAmigos off2} e
WA & A Fg)

"WaitFor” is used as VP, and composed of [(VP (VB
Wait) (FRAG (PP (IN For))))]. Classes, fields and
parameters should be named as a noun phrase.

2) @o] FA HEAAY HE: Ak

- Fel& A¥a CCMCreateTask : Creates ©] Z2AE
M FAIZ AHEEE A$7F BRI, § Adale e
WAL ARRE Q) o] AWald| M= CCMCreationTask
7 o A4 o|Folr) o, CodeAmigoE create?}
FALR AMEE 135771 34171) did], WAlR Algd
AHE AB5T7HF 16708 olelel HAAE Bt By
Zt}h
‘create’ is generally used as verb(341/357, 0.955), but
here it is used as noun(16/357, 0.044).

« WA= AWA resumeAddindexes() : Adde UNHH o2
FALE AHEE Ao, A7)0 PEAR AL H
‘add’ is generally used as verb(125/130, 0961), but
here it is used as adjective(3/130, 0.023)
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3) vl frAlel HE At

* Resolve$} resolution, 18] 3 append®t add : <v]
Atojolut EBE o] ALEER olu] CodeAmigo: o}
o} & AR E A4 o)

‘resolve’ is semantically similar to resolution(resolve is
used 4 times, resolution is used 19 times)

- Specification® spec : ZFFole} LAHF wolE duFHo
2 AMEEHA] @2 ARl 9A] HAEEHUATE o4
CodeAmigo® ofefh 2 wAA & A4 ot
‘spec’ is semantically similar to specification(spec is
used 7 times, specification is used 37 times.)

4) 24 Ao & Al

- s AR includes()#} include() : WAEe] WYL
FAHE A o] FAMEE oz Nof e Ao
2 gid, sA|gk YukHow FA 939 ALEE A
of21]. eol&= dole] FZ7F A A4 CodeAmigo:=
ofef et 2 wiAlA & AA g
‘includes’ is sytactically similar to include(includes is
used 10 times, include is used 50 times)

- la= XYz} getPreservefPermissions() | CodeAmigo
£ Perserve0s}t Perserve?t 7%&% ARG #ehsle
o3 2 viAAE BAsk
‘preservel)’ is sytactically similar to preserve(preserve()
is used 1 times, preserve is used 14 times)

219l Al dollA CodeAmigot= Lucene®] 79 16.2%,
Ante] 7§ 375%7t A&skA] oA vdByg AdEAE
3%k 2 ol fE tg3 o] oAl X E E4EA
AA, Adxie] F& FAo] H¥stA gt Stanford
Parser= 407} wgke] detoj2 FA4E zdo] F&F #40]
AE 86% AR FA3cH14]), 284 AgsA E
B4 g A 3l o] EAF oF &Y, vli= A
A} loadTermindex()?] & ®4& (VP(VB load)
NNP((NN Term), (NN Index))(.))]'? SA72 #43e
of sh}, [(NP (NP (NN load) (NNS Terms)) (NP
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AHHE do aga o FAe AFE =N AHeH
£ golgt FAL A2 b2y qEoriE & Fojth

EH, ZEd = Foi7t EAg). o F o] vla= A
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t ARY 2N Judor FHe Ul

AA,  Java®] WHTHL guisigledt, JDK(Java
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EAech dE 9, vi= AR length(), sizel),
longVal(), intVal(), main(), keySet(), auailable() & %%
HYAHTF) & FEAlolmg HgFHdE 9JuiEY, Java
ZRIPNNE F8old &3k 2 Al dAFoE B89
HopE 99 3 gt 715E Fol $iole v U@
Mol o 7hEE4T)

JA, tede] 2139 A7 EAdY. tede 4L
‘52 AHEEe Qulg FAZ Ageltelan HFEc &)
gt seti} zho] FAHREYE ofuE} wAle] Al MIET Eo
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A Ed2 4FE H287] s FAF set Wol ALg
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ol #AFE Y 8 T2y o] st EAeA &
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