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void printOwing(double amount){
printBanner();

// B RR
System.out.printIn(“name:”+_name);
System.out.printIn(“amount:”"+amount);

void printOwing(double amount){
printBanner();
printDetails(amount);

}

void printDetails(double amount){
System.out.printin(“name:”+_name);
System.out.printIn(“amount:”"+amount);

}
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Fig. 1 An example of extract method refactoring

BRNTEZAWZY) 77 2720 v ITHREBIZOWTIRR S,

2.1 V770800 TDA) Y

Fowler i3Z&E 2] TV 772X ) VI DAY Y h& 3D
HALTWS.

e VIRV ZIZV I MU TRHEMBLYTLTS
o VI 7RV VYIBINTERADIFHT

e VI 7RV VI TENHELS B IIVITES
V77 20R) v 7IEa—REZRARTWIRITELET S
%R ZES. TR, V772XV 7IZ&->Ta—N
EMEDPHEMLU P T RIDRBEATHS. £/2, VI 7
TRV TERFIBIZI-REMAEL, TOHMEEY 77
2RV VLo Ta—RIZEMT 22T, AHICLS
I—-NOHRHEEES. VI 72 Rx) v IIZk>Ta—k
NHEMTHML P T RBI LT, NTOERP 0SS
IVITHEED ERIZEORNE. ZO XS REEIZLD,
V770 R) VIR TbRTWS,

22 VIF09)VVTRY—Y

V757229227 Fowler IZ& > TWL D DINK—
YR EN, 2L DL TENX—E1DDY Ty
RV VTR LTWE, V=LV PFHTY 777X
VI ERITIGE, RNR—=VEATY 77 7R VIDTh
NTW3., VI72R) 2 IRE=rnfle LT, ART
AV Rl XYy RE[& EIF 2N T 5.
2.2.1 XYv K

AV RffiHE, BEWLEX O & £ 0 OMEZED
HMUT, LAY Y REERTZV 777X ) VI TH
L. AV y R ZGFS ZeofEE LT, B—XY v R
DEX®RELTHZLT, V—ARAI—FORBALE LT
LR, AV Y F{EEnzY —2Aa—F2HAHELPTL
BBENET SN,

11d, XBVOBMIZRRT 5 “printOwing” XV v

2016 Information Processing Society of Japan

Vol.2016-SE-193 No.4
2016/7/13

5lE EIFAT

abstract class Customer{ abstract class Customer{
abstract int culc(int value); abstract int culc(int value);

} double culcTax(int amount){

BlEEITH

class RegularCustomer =p{ return amount * 1.08;
extends Cuntomer{ >}
int culc(int value){ }
return culcTax(value); class RegularCustomer

1 extends Customer{
int culcTax(int amount){
return (int)(amount * 1.08);
} }
} }
class PremiumCustomer class PremiumCustomer
extends Cuntomer{ extends Customer{
int point; int point;
int culc(int value){ int culc(int value){
point += value/100; point += value/100;
return culcTax((int)(value*0.9)); return culcTax((int)(value*0.9));
} }
int culcTax(int amount){ }
return (int)(amount * 1.08); |

int culc(int value){
return ()culcTax(value);

}

2 AV N ELETFOH
Fig. 2 An example of pull up method refactoring
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public Tarentry(File file){
this();
this.file = file;
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this.linkName = new StrmgBuffer( ");
this.name = new stringBuffer(filename);
o(EEE)-

r=—-
1

1

1
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1 if(this.name.charat(this.name.length()-1) 1="/"){
: this.name.append(*/");
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public Tarentry(File file){
this();
this.file = file;

= = == = =g 1 Siring filename = normalizeFileName(file.getPath) ;!

this.linkName = new StringBuffer("");
this.name = new StringBuffer(filename);
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1 if(namelength == 0

1 || name.charAt(nameLength()-1) 1= "/){
: this.name.append(*/");
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= == | private static String normalizeFileName(String filename}{
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Fig. 3 An example of impure refactoring
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Fig. 4 An overview of the proposal technique
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}
}
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#F5 % DocumentImpl java

public class DocumentImpl {

protected Vector ranges;

public DocumentImpl() {
super();

public DocumentImpl({Boolean grammarAccess)s{
super(grammarAccess);

protected Object getUserData(NodeImpl n) {
(B

H

public Range createRange() {
LR

H

% Documentlmpljava

public class DocumentImpl {

protected Vector ranges;

protected Hashtable eventListeners;

public DocumentImpl() {
super();

public DocumentImpl({Boolean grammarAccess)<,
super(grammarAccess);

public Range createRange() {
P

H

5 AUNREOY Y F I

Fig. 5 An example of matching between members
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NIy FUTHFLERDBA VNP PoTZEWVWS 2%
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h=ovile<xyF L7 UEEDE LTHEKS.

Vv FUTHEORECSLEN, 74—V RIZDWTIE%
BID—8, AV vy RZowTik&aie s8-8z k-
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BTCRIXFEEY —AT—RD M= VIZESHIATHERD
ZeT, b= HALOERRHLTWA.

4. HEHEEER

=TV —AFaY s hTH5 Apache Xerces™
(SVN URY hV), Apache Ant* (Git VKR hVY) D
DAY MU PGS impure U 7 7 2 X ) VU IDE £ B
520033y MEERL, AEOFEEZEHAL .
iz, OV INRBV T T IRV VITNEENE T 7
AIERRL, a3y MEICEHSINAEZY) 77 22D 0
EMREUVTEREZTo72. ERT—2ER1LX20D
WO THD. RPAEDIDIF, (18D CommitID & Xk L
TW5. $HANE, SEHEFEI B2 5 AT KA L %R
LTWwad, D774V LT, AV v Rl E kT,
74—V REIE LS, AVy il 7722 V7%
MNRE UTEBREIT- 7.

4.1 f&R
6 1%, EBRT — R U THEREIT - 2R OREER
BRI ITI7T7THS. TIZTIE, DocumentImpl.java ~A

# 1 Apache Xerces TOEBMRT 71 )L
Table 1 File for the experiment from the Apache Xerces

ID &7 7 AN

1 DocumentImpl.java(CoreDocumentImpl.java)

* 2 Apache Ant TOFEBYRT 71 )L
Table 2 Files for the experiment from the Apache Ant

ID L7 74

Launcher.java

ComponentHelper.java

AntTypeDefinition.java

Main.java

Project.java

N | OO k| W N

TarEntry.java

*3  http://xerces.apache.org
*4 http://ant.apache.org
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Fig. 6 State transition diagram on searching

0.09460

FHEEZHEMALUAGEEE2R LTV, &UARERRIZZY
DEWREEZRLTED, RANIREBERZERZLTVS.
KH EZHR-> TH 2 EFDOIEIZHER I TbNZ. UAND
BEIIFMEDMHE T, MEAVNSWIEEHKI— R DES
PNENWZ LZERLTWS., EHFEBWRTERTHEHAIN
V7 yoR)UIEERIDEBOTHS. ZZT, HH
ANEV Ty o2x) TR, FR74—VRE[&EEITFR
EzLU, MPBAV Y R & EFE2RLTWA.
4.1.1 V7YY TELTHREBEINEN—0 Y
BEERTHZ Y 77220 v JHEFNZERE, )
Ty RV T UTHHEINEPro72E2N %Y T 7
2R VITEFEUTCHREBLEZ. BV T 7R V0%
S UTEN, HREhz b= iR 4DED TH
5. EUKIEV 772XV VI THo-ERIZOVWTIE
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DocumentImpl (pull up method & pull up field % & L)
& Launcher, TarEntry(extract method % &%) (X L T,
EUL impure YV 7727 &V V%275 e nTE
7=. ComponentHelper {Z5xf U CTl%, 3 2D VYV 777 XY
VIDS5B20%MIETE, 1D2RELTWE. T
1%, R U7z extract method V 7 7 2 XV v 7S %
TRESEBMD D 572720, PIUEE AmEINnTITY
Tr RV VIR ITFbNRDP I ERREREEFEZ SN
%. AntTypeDefinition Tld, 2 D& % extract method Y
Tr7 RV VIO AEBHTE o7z, HIHE LT,
extract method OMH TITHIHWHE T 0y 7 2 EEL
T, Ef U7 AR BN 0, ERiciTbh/z) 7y
RV & Tay 7 RBA TG LR WERE L Tw
TR EZOND., ZDD, V=N EB) TR
VI DBITHREIEEA K E <72 D, extract method V 7 7
RNV ITBRAINGD 5Tz,

WL ORDT—=RIZH LU TRINTE o2V 7 7 7 &
VU H o720, FEBRT — R U TARIFEDTFEIC &
D, impure V 77 7 XV VT OMHEEITD Z N TE .

BRORER: AFERTIE, HEe3T5a33I9 P77
ANWVEREL THRET>TWS., TDH, RTE -
TOREBBUIFIE AR R R E XS TH o720, RT3
Y MRT AN, BEHERB) TR Y ITHBEKRIC

£4 VI IRV UTESELTEMENZN—2 Y

Table 4 Added tokens as non-refactoring differences

77 A correct add | incorrect add | &Ft
“correct add”, “correct delete”, V772XV v 7L LT DocumentImpl 12 0 12
BHEINBERETH > 7-EFHIZDOWTIE, “ncorrect add”, CoreDocumentImpl 621 0 621
“incorrect delete” & L TERLTWS. ITNsIZHEATHER Launcher 130 0 130
1o, ComponentHelper 313 119 432
AntTypeDefinition 123 50 173
% 3 DocumentImpl.java \ZEAI NV 772X V7 Main 1029 127 1156
Table 3 Refactorings applied to DocumentImpl.java Project 34 41 75
- - TarEntry 27 0 27
Fe | V77 orxV VT R—=7y P AN
1 F Hashtable userData
2 M setUserData(Nodelmpl, Object) x5 HVI7rRVVIEFELTHIRENIF =2
3 M getUserData(Nodelmpl) Table 5 Deleted tokens as non-refactoring differences
4 F Hashtable userData
5 M getUserData(NodeImpl) 77 A collect delete | incorrect delete | &&f
6 F Hashtable userData DocumentImpl 0 0 0
7 M getUserData(Nodelmpl) CoreDocumentImpl 47 0 47
8 F Hashtable userData Launcher 6 0 6
9 M setUserData(Nodelmpl, Object) ComponentHelper 233 110 343
10 F Hashtable userData AntTypeDefinition 0 46 46
11 M setUserData(Nodelmpl, Object) Main 2784 115 2899
12 M setUserData(Nodelmpl, Object) Project 3 35 38
13 M getUserData(Nodelmpl) TarEntry 10 0 10
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750 TG A BRI T o=l 2 R T E 0w
REMED D 5.

BRICBIZ2EEREMYRKRE: BERIEZEDEHEVER
e O HERBEETD DIXIEETH 5720, HEIREIZ
70BN HBAEIZENEIRD RLEEIT>TWAS. L
»L, M6DERES5 9LERGE 7, 10, 11 T, FHfifE
MNERIZ—HUTWBIZEEDL S TRRLIRETH S &
Waxhiz., Zhid, E771ANVDIFAAUNEFZ—HLT
WBD, 7FARXVNDNEFRPRRZDWVEKRTH 5.
FEREEE R LW L2 WB S, 9 AAVNED B
FANZREVEAREZ, ZDD A TAHAY Y D EZ2ITS
EWVWSHEREBEZ NS,

EMEBRSRETOIVAIVY . AWIETIE, REERIZE
32V 772X TORKAREEDOKE, 7A MORMH
a2 baFRL, BIfEfERE 1L 75222 LT
5. RFRTHWAZERT—X T, 1EOTAMNIBL
Z 60 XL DORHED DY, BRIZE T DREER B &
Z2MTHB I LITHL 30 fEDORE-B NPT VD, K
M CTREKER LD > TWEDIIERTH 5728, HH
DR TEEMER 21T o T2 B G I ETHRMN 30 fF & 72 -
TLES. 272U, TAMDOEFTITLL S X MDBF47I
TWIEEIE, REERGICEEHREZTV, V7778
VM ORERN LEMAE I ERHRETH B EEZSNS.

5., &b

AL T, BRETIEL Y — 23— RESRHETES
WMAEGDLEBLZ LT, impure V 7 77XV V7Ot %
Torz. BREDY) 77 7 X)) v ZHEEMTI, S0
Ty &) IHARICERINTWEEER, V772
R TUNOEEREH I N TWEEAICY) 7727 &
VY T RETHZ L. AFEOTEEZEATS
ZET, TO LD W impure V7 77 XY VTR ELER
F=EAMBHV Ty I RY) VT ERET BN TE.

SHBOMEL LT, BHROWERNEITFONE. £T,
SEEHALTWEWD 77 220 v IR EEE DB T H
5. REBRTIEAYV Y K& EFE 71—V K5 &L,
AV R ZBEHR LA, AV y RERES%, Zhlsto
V770X THEREOEBMZITD Z W EZ 65, £
72, VI 72 R IO E KEL LEEEIL, B
IRCIIEREFDPREL R o TULEWTDRERIMT AR
W ARBIGE T SEAT R R A2 M & e 9 ik 2 g2k
U7z, 5180 77 2 &) ¥ ZEl 05128 R R DN D
EMEATLHI LM LTV EZ L,

BEE ARWFIFEIX JSPS BIAFE 25220003, 26730036,
15H06344 DBk % %1 7=,
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