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Source Code Viewer for Evaluating and Improving Code Readability

KEIICHI TAKAHASHI'

Buse et al. proposed one of code readability metrics. As the metric is based on human judgments on how easy a text is to
understand, the score of the metric can be close to software developers. In this paper we apply the Buse et al. metric for some
source codes in try-and-error, which is to find how to use the metric to improve the code readability in software refactoring.
Consequently, we propose a source code viewer for improving its readability, which enable software developers to identify and

improve the lower readability code portions efficiently.

1. IFL&HIC

V7 MUz THABIIBTLSESERT 2 —ATY—R
a— REFATHEMT HEENRLE LD, FFIZY 7 by
=T A TFATNDTI0%%E LED D E VDA RSFIEERD
26, HbLMMEET LHEEILY —Aa— FEeGiefF¥T
BHDHEVIHEND D[1][2]. ATHEOENY —Aa— K%
BIRTDZ LY 7 Ny TRBOAEELEEZED D IENY
THRAMEOR EICbFHFLGTDHEB52D. AmEraiey
—Aa— ROUEIFENZY 77 7 2V T RHDH, Hil
R A FORIFINF LT a Y s hTE, REA R
DBAZELIAMTEI D YT BN D BRIZR 5 TV 5 [3]. UT4E,
Buse HIZ X > TIREINT, Y—RAa— FOw[F% H#)
BICHIET DA NV 7 ARHDH[4]. YV —Aa— ROBEMES
ZHRIET D A U 27 AZ1% Hastead ° McCabe & %13 U o
L LTEHELS BTSN TV D M[5][6], Buse 5D A U
7 ZFI AN OFMEZERY AN TWnWbdizd, Y7 =T
FHEOBEBIZ LIEN o eF A TE 5 ST 5.
FE2IXZDOBuse bORA NI 7 AZFEBRL, Y7 by =T
BAEEDO T TOEAFIEICHOWTHRET 5. Af T
OPMIEEREE LT, WS 2D Y —ZAa— KIZx LT Buse
LOA N7 AEWAL, Wattrdm b3 772740
VT ERIRT DO FIEERROICKRAE LT, FORE
5, BARENHET DY —2A a— ROAFit &2 F8HIC
FEAM L, RIBEPE ORI 2N RICRE L, BETAHE
LV T DDV —2a— RN aT7 —%2REL-

RFEORERIIKDOEY THD. 2FETBuse bDOA U 7
ADKEFEIZOWTHAL, 3FICTBuse 5O X MU 7 2%

T1OEWAE
Kinki University

(© 2013 Information Processing Society of Japan

F—=T V=AY T N T TD1OTHD Junit I L,
AmELEOTDDO Y 77 7 X2V JIZ#M LT AT OF
RFBZOWTIHRF L2 PR EREZ RS, 4 HIZT, T
ERPOHEONTMAERAWZY —RAa— R a7 — %
KT 5. s ECHMERZRL, 6 HICTEREZBR~T I
TELDEASHROPEEERS.

2. Buse oD A KYH R

2.1 HE#

Buse 5D Y — A2 — ROHRFEMHEDO A MU 7 A%, N—
=T REOFEA 120 A (1 FEA~KFEFAE) 12 Java TEMN
NI 100D a— RFEZFMiS e T —F 2 AL LT
L2 EDRETHD. ZTOERICHER Lz a— R EEY
74T & BRIV, ZOBHE E LT Buse bida— KR &
ANDOFHtiZ L VR HIGST 5720 & FEL TS, #5H
BT ERNC TR O LT 5 23, 2 A0 BRI X -
TEMii S W7z, AL 5 BRI ©, mbiAIC < v —
Kaz1&L, kbaALTNNT—RES5 L LT
22 AOEBIZ&2AHEMORITPORENAZE

BxDa— Rz LT, £1OY—Aa— NEEEZ
NERRET S, £l2a— NFICHT 5 A0 (1~5)
DNEEZE S L IZBlal ORPNBEART TFEHARLT V] THE
B2V D2EOWTNLREEICRED. b Y
— A a— ROBMEZIIFIT —4% & LT, £ 52070

AL ] D2HEDONT I EHAIT — & & L CTHék
EETD. IR TR, B Ezbnma— RFiZon
TE 1 OY—RAa— REEERRELFEEETVITADL,

a Buse HOFEBRICT KLY, ADOFAM O VI O fife 325 B 4346 A5 3.136 ZHE S
ELTTgESEEZ O LD, AOFEOEHMTa— iz [HAaST
W] TFHARIZ W) D2 TIHMliATE S & FELTWS.



TR SRS
IPSJ SIG Technical Report

[FHRT V] W TEDMERERGIEOR T L LT
M+ 2. §78bb, Buse 5DA MY Z ZADRAa 700
b1 ofEE b .

72F, ZOFEETIVIEE 1 O ) B#blank lines O I,
#comments D F-¥J{E, #arithmetic operators M F-FIfE )N Al Hi
PEDAATITIEILHE L, ZOMORMEITAICEET 252
L2 Buse HIZK o TRENTWD4]. Len-T, HIE
HBODY —Aa— FRIZZET, axs b, RBiFEETR%
KEERTWHE, TOY—Za— ROAFHEED 2 2713
[RAN

F 1 Buse 5D X MU 7 ANREMT DY —Ra— MRk

Table 1 Feature names to calculate a metric score of Buse ef al.
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Feature Name

line length (# characters)

# identifiers

identifier length

identation (preceding whitespace)

# keywords

TR TR L

# numbers

# comments

# periods

# commas

# spaces

# parenthesis

# arithmetic operators
# comparison operators
# assignments (=)

# branches (if)

# loops (for, while)

# blank lines

v # ocurrences of any single character

AN U NI N U N N N U U U U U U U N N

("4 # occurences of any single identifier
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Table 2 Readability scores of the classes in junit.framework

package.
JFR% =

Assert 0
AssertionFailedError 0.92
ComparisonCompactor 0
ComparisonFailure 0.085
JUnit4TestAdapter 0
JUnit4TestAdapterCache 0
JUnit4TestCaseFacade 0.16
package—info 0.999
Protectable 0.999
Test 0.997
TestCase 0
TestFailure 0.009
TestListener 0.977
TestResult 0
TestSuite 0
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J*%
* Asserts that a condition is true. If it isn't it throws
* an AssertionFailedError with the given message.

*/
static public void assertTrue(String message, boolean condition) {
if (lcondition) {
fail(message);
}
}

B 1 ZTIE > THEILZY —RAa— Rj]

Figure 1 A example of source code divided by blank lines.
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Figure 2 Page flow diagram of our source code viewer.
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Class Name Score

Assert.java
AssertionFailedError. java
ComparisonCompactor.java
CamnaricanRailra iava
B 3 77 ABMORFER 2T RR

Figure 3 A page view of java classes and their readability

scores.

AssertionFailedError.java

Score Code

package junit.framework;

J** J
. . .
1.000 */Thr‘own when an assertion failed.
public class AssertionFailedError extends AssertionError {
0.997 | private static final long serialVersionUID = 1L; H
l public AssertionFailedError() { H
}

B 4 nEla— FORGEA 3T £
Figure 4 A page view of readability scores by divided partial

statements.
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1 IERT
Assert.java
AssertionFailedError.java
ComparisonCompactor.java

junit.framework

° EIE#®

tmp l_ Assert.java
AssertionFailedError.java
ComparisonCompactor.java

5 BE#a—FOT 4 L7 NYEE

Figure 5 The directory layout of modified source codes.

AssertionFailedError java

{EIER] {EIE#
Score
Class Name Score
Assert.java

ComparisonCompactor.java
B 6 77 AHMOAFGMEA 3T R (BIEZ A 27 (5)
Figure 6 A page view of java classes and their readability

scores with modified class scores.
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B 7458 a— ROaFER 2 7ER (BE#A2T7HHE)
Figure 7 A page view of readability scores by divided partial

statements with modified code scores.
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Table 3 Source lines of code of java programs using in the

experiment.
LS DSR% 7% it
Circle 33
- CircleState 19
g7l 119
Xt GraphicFileFilter 29
SelectState 38
Rectangle 34
RectState 19
XEHY 98
Shape 14
ShapeDocument 31
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Figure 8 The time to finish modifying the codes.
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Table 4 Buse ef al. metrics score increments by subject’s

modification for source codes.
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ESES DSR4 ) ) 5 . s Fty
Gircle 0012 0099 0011 0002 0003
- CircleState 0014 0244 0007 0002 0003
XIEL R 0.144 0.236
GraphicFileFilter ~ 0.684 0649 0591 0325 0.241
SelectState 0000 0000 0000 0000 0.000
Rectangle 0013 0076 0012 0014 0063
RectState 0024 0150 0349 0236 0.491
XEHY ¢ 0.275 0.263
Shape 0278 0983 0293 0454 0.695

ShapeDocument  0.147 0219 0.105 0.258 0.635
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Table 5 Buse ef al. metrics score increments calculated by

divided source codes by subject’s modification for source codes.

WERE

% 52 15 o
& USR5 ] ) 3 4 5 Fi

Circle 0019 0099 0374 0416 0012
CircleStat 0012 0287 0005 0002 0003

XEGL 'rce, a,e, 0.186 0.225
GraphicFileFilter 0592 0796 0316 0.165 0.116
SelectState 0333 0.111 0.053 0.002 0.005
Rectangle 0298 0402 0454 -0051 0.690
RectStat 0021 0450 0605 0256 0.331

XEHY eotstate 0.447 0.243
Shape 0481 0990 0418 0488 0714
ShapeDocument ~ 0.632 0377 0586 0.176  0.631
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Table 6 Questionnaire for the experiments and their responses
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TAaT7#KELTYH, 77 ARKENG L L TalFED
AaT7EBEHAE LSS, BNl A MR Y%y
FADMD a— FFIZEEND 2 A Y MTETEE SN
LIDEEICL DA T OWMIMENTEM IG5 03H 5.
ZOMEEE T Buse DA MU 7 AT MBI ONT
I Posnett H[11], Dorn 5[12], Katzmarski H[13)i2 & > T
BRENTEY, WEFELREIN TN D, FREOFM
EEETIE Buse DDA N 7 ADIERAFEEHRGITH 2 &
WCERIZEBWE720, Rl—0a— Rigkt LTy I AL
SEIa— RO 2 FEO A 27 2 HBRE ISR Lz, B
DBEENREAT EZ L VRS FHEIEL72DI1I21E, 77
ABN DA T E5Ea— RORAa7 OERITRLTHE
BHY, TOEHIZIE S5 TRLESEZ2—FROR2T7 O
FIEY 2 7 9 ABALOAaT L LCRAT S, HDHWIT
oA M) 7 2EBRHAT DR EOUESEERFNT HLE
Bd5D.

Fio, T —b~oEZE (BH) 725, HBREMEE
TEZEDBB TR AL EAND Z & THEMEIC
AaTPNEFTHIEEZERBRLIELD THD. )
LTWALEXEELEDOEN, AarziETs I i
EPTEHFEN Y —Ra— REFLPLTLTHARDAM
DO LT, ARIIARERETEEZHALTCA2T % |
F Lo LiE b Aoz, —&mic, hinE v
— RE2EWHDHMMITDIT D720 T2ERT 5139 T,
FDRDETEa— FaBEOXRg Vs e Lz, ZO&AIC
DN TIIBRE ORED L X FRAET THLTEZ 500
F RO ESA—T Y — A Iz A L CE
WDIRWIDERT DUHER D D.

63 AGHRERRBICBT5HMN

a— REECHESTLREMICEALTE, K8k Yy—2a
— RN a7 =%\ a— RMEIEIZET 5 /EERER 2
ELleode. EEDFROBATIIY —RAa— a7 —%
HAWDZ ENEFBEL TNDEEZLNDN, EAORKYE
THRCHARLTVER L TH Y —Aa— a7 —TA
AT MRS FREIND R ERAT P44 TRN D & ZRER
L7zhf, SHLIBEZRTHRERRS-T-EBEXLND.
HASHETENPNLEXEZEOAFELED 1 2 THD
Flesch-Kincaid Grade Level[14]0 & 92, Y —RA=a— FICH
L CEBIA R FHMEDERELZED Z & % Buse HILAE LS
LTWo. Af Tl R TlddH 525, Buse 5D
A RU T AR a— ROA[FGIEICBIT 2 FBLAY 22Tl A YE &
LCHIHATEZDAREMEEZRBL TS EBXD.
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THZLTHRHILTEDLEEZD. — 5, Buse bDA MU 7
ZETRTO Java DAT— K A2 hOAFTNT DOV T A FHi
PEZFIMICE D Z SIFREL TR, flxE, #g 2
O HBEFBZO X 91T import LRGN A 2 TIZ72D 2
ERDOPSTVD. BIRTITIBuse 5OA N 7 A%2ZDFE
FEMABICHERT HIIIMERH 5. mRetkEm EoDHo
FHBICEISRWRaTIZOWTIEESERET I, HDHN
BHEZEE L CEREET VAR T ILEND D.

Y —Ra— ROA[FEZFl 9 % S5k & LTI, Hastead
X McCabe 5D A b U 27 AR CheckStyle[15]72 & D1
WY — = VB BT DH T & TRMliT 5 2 & AlieE/e 7
—Z2EHDH. LL, Buse 5D A MU 7 ZAOFSIE, =2 —
N EZEDa— RAICHT 25BN HIUE, V—LEZERE
BPICAFMEZHETE D EZATHD. AHtkoRHhIC
R FERIE S5 E LT, T —20RF 1V
EH2FTTHD. 2ohE, MELTF—L0a— NEE
EHEET—HICHAWSZ LT, ZOMBSLT -2 L
FHEMEDRA NV ZAEBET LI L HARETH DD,
Buse 5D A MY 7 AEHWDHZ &, HDHUWIE Buse H D A
FUZRBTER LR EY — VeSS 2 LT EEN
bHLEEZTWNS.
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BEERELXETS Y — 23— a7 —%##EL. iF
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WERE S KL D a— FMEEORE, Y—Xa—FEa7T
—FFALT GBI RELAIGEEOA T HHETE D
TEMNEC LR I ENTER. £, AHEMEDO RS
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Bnbotz. —FH, 2a7% 37Dl R ERMELS
Mz B EOMELH T2, SHOPWFRTH LT LT
EY/AN

Buse HMER L7 A MY 7 AT ISSTA 08 12 TRESN
TB 5LV HIMARE L TWD[16]. 22— RO FHE
O E WS L DB ESNTELT —~ITx L TH
LW ZEA L., AR THEONTZMALY, =— K&
EfEEICB LT Buse 5O A M 7 ZA0FMEE RS Z &
NTED, FEFCW ONERSH L Z ERboroT.
EEREED 1 2L LT, AR 7ICLie > TEIE
Lica— RBRRGIZHEARLT VD, bbb, Y—Aa—K
a7 —DLdREEY — Lo L bbby T, LVRAK
B 72 W B ORISR B D AT DWW T BB L TV & 7
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