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Detecting Inconsistent Code Identifiers

T

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.

Keywords : Inconsistent Identifiers, Source Code Analysis, Natural Language Processing
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Input: w; as a word, ¢t as a threhold

Function:

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

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

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

- idxs(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 swx € sw(w;) do

05:  semsim=1-(idxs(swy, w;, pos;)/(tots(w;, pos;)))
06: if( semsim > tr ) IC; € swj

07t end for

08: end for

Algorithm 1. Extracting Semantic Inconsistent Words
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Table 1. Open Source Projects for this Case Study (SLOC:
Source Lines of Code)

Version Classes SLOC Identifiers
Lucene 3.0.3 659 45,835 11,457
Ant 183 1,279 104,287 24,955
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HE 3l dEd vdagd Az bg)S At
A= Aok Z=E BAs7] % Az vjg9 A
2 ArtetA okt
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Table 2% CodeAmigoEs A3 W Ad@A 2dHA
A3E HoJFET Apache Lucene¥} Ant EZ A Eo|
Precision &4l A= 7—}7—} 83.8%9} 625%2 A= B
Utk 53], Lucened] 7% FAF ¥]Y#4(POS_PHR) A &=
AGe7t s = 4%3‘%, Ao R omad v
A(SEM)ZH 24 L3 (SYN)S AA vt Ant
RE vdBAd HEo] vsshl vgkor dojo FAL H]
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Table 2. Results 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 773 520 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
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AntolA] A& wdBAel ABE(625%)7F Lucene
(838%) ol wlste] dujdoz HFwrt G Y ojfFE

Ante RIZEO] ZRAES] WEg A7) 3 A|~H
o2 FHor AHFH mrdldAnt Abgehs §olE A
THOZ ARG “11%1 7] wel] AwkA Sl <
o ©ol FAF E4o] Hof ¢ Corpus% 7o 9

o

S A EAE b o dEAe A2, Fled
Ak odojolx WArel ozt AR, Awe] ofvz

FARE BAE wASY, 258 AVEh e vz
B, AFE SANAE AR AFH] AF B
Zlo

A2 A% FHs oulsie Aoz HYAZ FgFr)
Lucene®| %9 FAF vld#Ago]l 923%= 433 =7
U2 olfE SAHTHR o]Folxel gt wlhE 2zt
allThreadldle(), any(), anyChanges(), binarySearch(),
directory(), difference()$} o] WA HEALR o] Fo|zl
BAHTE AHEE A$7F otk wd "ANT)E Wy
olof e Fdx, Hx= agla getEed  Create,
checkAbort, closeReader$t 7+ SAHTF)E o] Fo17 4
A5 W 3ol Wakon, CodeAmigos ©l& #43] 2
ekt g2 qxA dE AEE Ae

l

[¢

&

D) 7= S i AE A
FAHTE o] Fofxfof &

2182} readerIndex() :
h=: P olw] CodeAmigo+= ©}

boll WAL W
o} 2 AHE ATt
‘readerIndex’ is used as NP, and composed of [(NP
(NP (NN reader)) (NP (NNP Index)) (. .))].
Methods should be named as a verb phrase.

- Zellz AEA WaitFor @ BAHTHE o] Folok sk 2
2 Adzte] FAFE W CodeAmigos o}l 9F &

HAIA & A|Esht.

"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) @l FAF vl HE AR

- F¥l2 AR¥bA CCMCreateTask : Create® ©] ZZAHE
A FALR AMREE A7 WA, 9 AR A=
PALZ ALEE AT} o] A¥Ale| M= CCMCreationTask
7F o H43k o]Fo|t}. &9, CodeAmigo= create”}
AR ALSE (35705 34170) div], BALR AFEE
AHE- AN EETNE 16701)E ofef o] HAAE Fate] Ko
=Tt
‘create’ is generally used as verb(341/357, 0.955), but
here it is used as noun(16/357, 0.044).

- A= AR resumeAddindexes() © Add= LW o2
TALR AFRE Ao of 7)ol FEALR ARE-H SITH
‘add’ is generally used as verb(125/130, 0.961), but
here it is used as adjective(3/130, 0.023)
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3) Qv frakel ZHE Ak

-+ Resolve$} resolution, 2183l append®} add : 2V
Atolelyp & wo] AREH ST olu] CodeAmigot o}
o} Z& HAAE g
resolve’ is semantically similar to resolution(resolve is
used 4 times, resolution is used 19 times)

- Specification®} spec : Z°Fo]9} A3 do]Z dFH o
2 OARESHA @2 Al 94 AEHUT ol
CodeAmigos ot o} 22 WAAE A g},

‘spec’ is semantically similar to specification(spec is
used 7 times, specification is used 37 times.)

4) T2 Aol HE Ak

- WMAE AR includes() 9 include() W AEC] S
TATE FAEhY o]E AP OR Mo drtke Aok
< gl AR ARk oR FA 439 AMES A
o21]. ol&= ©oe] Fx7F fARG A9 CodeAmigo
olefel 22 WAIRE A gt

‘includes’ is sytactically similar to include(includes is
used 10 times, include is used 50 times)

- HlaE AR} getPreserve0Permissions() . CodeAmigo
= Perserve0%}t Perserve’} 7% frAbsitkal #hdtalo]
hew 2o AAAE A4
‘preservel)’ is sytactically similar to preserve(preserve()

is used I times, preserve is used 14 times)

819 Atgl Aol A CodeAmigo: Lucene? 7% 16.2%,
Ante] 72§ 375%7F AgtA A wdHd AEAE A
Zsth 1 ol E i Zo] vl AR BASHSiT
AR, Adae] F Aol At @t Stanford
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(NNP Index)) (.))]¢] A2 248k AH. ofi= #F¢do]d
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AA,  Java®l WHEIAS  fuistE oy, JDK(Java
Development Kit)olA F2 AFREAY &7 A4
AT s W, WA= ARl lengthl), size()
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