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An Approach to Improving Readability of Source Code
Based on Reordering Program Statements

SAasAKI Yurt®  Hico YosHIKI!'™® KusuMoTO SHINJI!®

Abstract: Understanding program source code is the most time-consuming task in software maintenance. If readabil-
ity of source code gets better, we spend less time to understand it. That means we can conduct more efficent software
maintenance on source code whose readability is better. In this paper, we propose a technique to reorder program
statements without changing its execution behavior for improving readability of source code. Previous research efforts
reported that, if a program statement referencing a variable is far from a statement defining the variable, understanding
the function that they implement becomes more time-consuming task. Those results indicate that the order of program
statements has an impact on readability of source code. Consequently, we focus on distances between definitions and
references of variables in source code, and propose a way to reorder them with tactics to shorten the distances. We
have conducted an experiment on Java open source software with 44 subjects, and confirmed that most of reordered
methods had better readability than their original ones.
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sgSet—> nonPCSet ——>
36: HashSet sgSet = new HashSet();

41: HashSet nonPcSet = new HashSet();

48: if (..) {
49: sgSet.add("caption");
setSegments(sgSet);
}

369: nonPcSet.add(..);
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47: HashSet sgSet = new HashSet();—:l
48: sgSet.add("caption"); ¢«—— |

setSegments(sgSet);
}

368: HashSet nonPcSet = new HashSet(); ——l
369: nonPcSet.add(..);
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Fig.1 An example of reordering program statements

3. MtREME

X 1(a) DY —AT— Ri%, ZROERLSEI EENLTH
2H1% R LT3, HlxIX, 1) l2B8WT, £ sgSet
1% 48 FTHABED if XN TOAZHINTWDIZENHD
59, AMilo 7w 7 TEEINT VD, —KIKIZ, 20
LD EFNZHV SN EHII AT — TR PD D Z &2
YFE L. B nonPcSet IZ2WTIE, ©FHK & S HEAFE—A
A—TTHEOLNTVEEOAT—T 2D LI TER
WS, EREITDXEZBELTD XOEFMICEEHTL 2L
WHBETH D, INH 2 DODEHIZONT, TNODEH
EIFOXEBEHTLE, M1b) DEDIHL. ZOBEZ%
fI52212&2T, 2 D0DEHDES L ZIROB DN
MEEY, YV—AD—ROWGMENET LEHSIZE A,

RiFFETIE, V—AI—ROAGMEE2R EXE5720
12, XOWMUEZRETD FIEEZERETS. 1 DNz ED
WT, UFD2 DOBEHEIEZE V5.

HEEA ZBOAI—TEEDD720, N7y 7 AX
BT S.

BB ZH0OEHLSHEOMOEMEE $T57-0, it
WOTOY INTXEBHTS.

4. REFE

4.1 ZEBOEZEESREOEHOIRE

AFETIE, B2ROEH L ZROBEG%E Def-Use F = 1
v (BAF, DUF A V) »HEEFT S [10]. DU F A1 v
Lk, HIEBOEHRLSROMBRERLZEDTHS.
2OMDX sy, 50 MWRODEMZETHZTELE, Xsy MHX
5 NDU F =1 VIWFHET 5.

©2013 Information Processing Society of Japan

final AstToken token = event.getToken();
if (isStateChangeTriggerEvent(event)) {
i super.entered(event);

L] i if (this.isDefinitionToken(token)) {
RET AV~
XEBH i }else { .}
}
%f (isStateChangeTriggerEvent(event)) {
final AstToken token = event.getToken();
i super.entered(event);
< if (this.isDefinitionToken(token)) { fee
KRng2 } else { .. }
JOvYNT }
XEBH

if (isStateChangeTriggerEvent(event)) {
i super.entered(event);

final AstToken token = event.getToken();
< if (this.isDefinitionToken(token)) { e

} elge { .1}
}
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Fig.2 An example of STEP2 application
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{
Sa this.init();
if(.)q{
Sp return;
¥
S, X = getX();
Syl Yy = gety();
if(.)q{
se| |Y x = getz(); = X
¥
S¢| = o.set(x,y); §
}
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Fig.3 An example of reordering constraints
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Table 1 Programming experiments with Java language
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Fig. 4 Questionnaire results for target methods

mContent ----- >
mTimeBlockSizeSp —>
mTimeBlockShowWestChB —>

mTimeBlockSizeSp = new JSpinner(..);
mTimeBlockShowWestChB = new JCheckBox(..);
--+mContent = new JPanel(..); 4
==2mContent.add(..); 4
--2mContent.add(mTimeBlockSizeSp, ..);¢—
-3mContent.add(mTimeBlockShowWestChB, ..);

-y return mContent;

==
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(@ AV IFN

1 [mContent = new JPanel(..);
~~~ZmContent.add(..);
2! |mTimeBlockSizeSp = new JSpinner(..);
5,'_'_': mContent.add(mTimeBlockSizeSp, ..); (:l
zi mTimeBlockShowWestChB = new JCheckBox(...);—j]
-3 mContent.add(mTimeBlockShowWestChB, ..);<—
1L_3return mContent;

(b) FEFE T M
5 AVIFNOENGRARTOEHWINEZAY YR
Fig. 5 A method that its original had a better readability than the re-

ordered one
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Table 2 Opportunities using Java language
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