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Abstract Refactoring is the process that can improve the software maintainability without changing its external
behavior. When developers perform refactoring, they preserve software’s external behavior by running test cases as
regression test. In many cases of large scale software developments, developers create a large number of test cases.
However, it is difficult to select and run only necessary test cases for preserving software’s external behavior. In this
paper, we propose a testing tool for Java program refactoring. This testing tool applies change impact analysis to
two programs before and after editing for the purpose of refactoring, and then infers test cases that have possibility
to change their results.
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35 7R TiX, RegularPrice 75 A% T AT BT A M r—X

I nf ormation, and Conmuni cation Engi neers

Price
Price price , getCharge
= new RegularPrice(); ZF
price.getCharge() RegularPrice

(a) V—Aa— FiRER

Price
Price price getCharge
= new RegularPrice(); jl
].)r"u.:e.getCharge() ! Hj RegularPrice

getCharge

(b) V—2a— FigtEk
3 WENBEKRT BH

KMAT, #A4F3 v 7571 Ry F%F|H L T RegularPrice
JIADFTI 27 MU T getCharge() AV v REMUH
FTY—ARA—REFAMTBTFAMr—AEEHLT, SEK
REBODRIENTVB I ERHERTIRENDH D LEZXD
ns.

Ryder DAMERY 2 LHERMMTICIE, MEFOY—Z 03—
RLmEE®ZRDY—Ra—F, ThEDY—RI—FETA T
BT AN T—AZEANT B, WERMHZOY—AI—FELERL
THRERTEEHT S TEL, ZTOREHFIHERTHE A
FIVIT 4 RNy FHECTBHESEHRAL, V—RAI—F
B LI BRICETRERIEILT ZTREENHZ T A M —
AEWHT BT ENTES. £z, ETFHREFET S04
DHBET AR Tr—RCDNT, EITRRHSELT SN
FlERC LIZRER D EHRATHC LETES. COEERKR
N ZRET A2 T, ERT A NEITS Ol hEixT Ak
r—ZRBIRT B2FMHBEF, £, HIERT X NOERTHERD
K TH > IGEICEBRDIFERZRET 5 ENERICED.

Ryder bMWRET 2 EBRRMEHTIE, AV v FOFUTHL
BHREERTZ3-NWVISTEFEALTNSB5][7]. a—I7
S7EFERTARE, HBAVY RREDAY Yy RERUH LT
WBDHIBZZEHTES. COREFERBNCHERT2I—L
7571, AAELTEZRTAN I —X (TOHE, 7AB
AL TARAYV Y RICHYET3) ZHARELTE55T71
%%, B/ —FHAV Y RERICHIEL, STy IHAV Y R
MUHUIEHELTOT, ISRy VIIEAY Y REFFUH
TEOERIC DV TOBEHMImEINhTV3. flRl, K3 T
i¥, RegularPrice B8DA TV x 7 MY Price BIOZEICRAE
NTVBIRRET getCharge() AV FZHBUHT, &5 EHR
MNa—V7s7ozyvicftmEnsg. a—-Lrs57ik, 72X
rr—XLRERIOY—Ra—RE#EKLIZa—-IVTST L,
TR M =R EREHRDY R A= R R LIza—VT 5T
Lo 2 BENMERENS.

NI | -El ectronic Library Service



Institute of Electronics,

BENOY— 22— RERERLZa—-VISTEY—RO—
RORERSDOBEREDXISE LB L, MEINAYV Y FIC
WiSd B/ — RBAI— VTS5 7 LIS BER, £DIA-NVTS
TOWETHBETARr —ARZDAY Y FERTHL TV
DT, V—AOd— RERET DRI E UETREREH A LA
AREMA S B, X, BATIv I T ¢ AR FOELICHG
FTRELYyIRI—NITST L HREELAKTSHS. TOX
ST AR —AB, V—RAI— RERE UBICETREED
LT BEREMAH BT A R r— A LHEI NS,

£, WERDOYV—Aa—REFERLZaO-VIFST7EY—
A a— FOMERDOBRE OISR LB L, TAR —AD
ETEREZOTFA N —ARME LT 20— NVT5T7 LD
J—RIZHIET B AV Y ROEITERTHZ NS, a—ILJ5
TEO/— RERIET 2 AV Y FEWNT2EED, 7TAMr—
ADETERICEBE L TWB T eghd. a—NVI57L0D
IR TBEAFT Iy T2 ARy FORILDNTE
FARTHS.

Ryder HMMEERT BT H R & Chianti [7] £ 3 Eclipse
DTSHAVE UTEEINTVS. Chianti 1 Java 552N
% &L, Eclipse TV 7 b7 7HREETIBROBEMNTHS 1
b 2DRANETE. co2D0TaT s W EEFNT
N, MEROY—ZA2— R, REEROYV—AOI—FE2ETTD
VLTS, EHICA—YIRRERDY—RO— %
BLTuY ) VOO ERERBNICERT ST A N —A%
BIRT BT LT, EITREREIVEINTDHREENDHZT AT —
Ak, FITRREHPENT ZAEEMET| R LIRERDICD
WTOEHZHI1T 5.

2.3 V7794 J%{7IHIC Chianti 2B LIS

OB

Ryder 5%, EHEBERIENHY 77 7 2) 2V TZBECERA
TEBZLRBNTWVS 5. IDT DV T 7 7R VB
BEX Chianti ZESUCHHH LA, KO &> hFIECHES
BUZ7 02V 77275 EEZDNS.

(1) Chianti I ZRERBROY—Xa—RKEAHLTEH
TaYz s hEa¥—L, 2D0HETS

(2) 7avzrr2o05b—KILEENAY—RXO—
K%, IDTOVYT7 o2y FHBERERFIALTERTS
UDT DV T 702V TXERE TN RO > 1581,
YTy RIS RAIETS)

(3) MREFBOYV—AO—REHARTERDT, Chianti
#1795

(4) Chianti THAZINET AN r—ZARFERLT, 748
HIR 3 SRV R RERT B

(5) FANOETHREERL, V77 IRV THIE
LHE U BIE, MEMOY—RAa—REE 7OV sk
FEHIETR. VI oY I LML bIE, RER
DY—RA—REETaY 7 v 2HIRT 3

COFEIZBNT, RDXS LGREENEZILNS.

o Vil WEFHFHTIAL-LATHERLEN

o FE@Q)IKBVTUT 7 2RIV TERAIELEEE, 1

I nf ormation, and Conmuni cation Engi neers

¥—Lz7ayz 7 bl Edndixsan

o FIE () KBNT, TV k2005 B—KEHIR
LadhiEiasixy. a¥—%2LUEBREREZEELE 1
D H FEBRTESIR, TaYcy FOLHIRTOLHICER
L hidasan

COMBER L R BIEE, BHNCRITTZILATES R
B, Ve UTRETNIMRTEZ LEALNS. LHL
SDET A, VI7 IR Y TRBICEBERKERZRIA L
Y —)VIZHER E R TWix.

3. BERTBV—Ib

T OEITIE, 2.3 BITRNEEREFRT 5 IHIC AR
TEETEY—IVMCDWVWTEHIET 3. GBAMETIE, VI7
SRV GINZ—>20D 17 THS Pull Up Method VT 7 7 &
V272 #XET 5.

BRITZYV—IEFERLZBOFIEEZRIORT (K4).
FIg A HROXYV Y FEF|ELIFRDY 5 A%EEE)

Pull Up Method U 77 72UV FIcBNT5|&E EIF 3RO
AVw RE, ZOXAV Y RES|E EFRED7 5 ARIEETS.
FiEgB (3— FEHfEOY—X— FEREDR)

DT DRRLUIza— FEREDOYV—Aa— FZSB LT, H#&E
NN L ERERT 5.

ZF|E C (Chianti Z%217)

Chianti KAJIT BT A r—X%#gEL, Chianti ZET7 5.
FIED (Chianti BMRBRLIETA M T—RAZBWVWTT X M ERT)
Chianti AEITHERE L TRRUET AN —AZFERHLTT
A MRV, NEBRIRS BV EREET 3.

FIEE RRY—XO— Flcd— FEREER)

VIR VNG THBY—A2—RIZEIEB THRL
AADOO—- REHREHEATS.

L, FIEHA, B, C, D, ERDWTENTNERT 5.

3.1 FEA WROAV Y FEFIELTEDY S AEIEE)

Pull Up Method U 77 7 XV 7BV TE& LT B35
EFTBAVY FEZFDAY Y RESE EIF25E0D 75 A 2R
EEETS. IDT DV 7772V FHEREEZ, BRED
BELEBHRAZICY 77 72 TRENE LIza— RER
ETolBOYV—Xa0— REREHT 3.

3.2 FIEB (O— FE#EOY—X0— FEHER)

IDT AR LI a— FE#BEZOY —Aa—-FEZSEL, H
REZELHPERLIED Da— REBNTHN B HHER
5. Tz, TOLELS—REENRREINZGEENHZDT,
I— REBUCRIED 0D E S B FERT 5.

3.3 FlE C (Chianti &=21T)

Chianti RT3 2 2DICHELRT X b — A ZBEREHIE
ET D, BEIZV—NVE, VIF 7RIV ITHRTHZYV—
Ad—Fza¥—L, FEA TEHLEZI—-REEREZZDO
E—Lfey—Ra—RiCHERATS. a¥—mDY—RIa—F¢&
I¥—LCa— REREER LY —Ra— K, BEEENEE
LT AR r—X%Z AN LT, Chianti ZFEfTL, SEMIIR
DEOOMALICKREIZ T X N — AR ERT 3.

NI | -El ectronic Library Service



Institute of Electronics,

I nf ormation, and Conmuni cation Engi neers

Eclipse | |

BEY—IL

(A-)RRDAYYEE

BIE LT EDISRERE " (A-2I—FERED }
- Y—Ra—FERH

o™
P

o
o ot
e

o -

1
(B-2)a—FZitkD
YY—Ra—FERF

—FERED

- e
e e (B-1)3

o’
- oo

-

sasssese
nessaness
eaveasasssanentt

.-..........--...-.-.«-.‘.---(-6'_':]")'"0hianﬁ A 7]‘5-6
FRAMr—2EHEE

g Y RA—FEHR | i

e R a— R EaE— ]
'

(C-3)aE—Lf=v—Ra—FIz
L :—Fiﬁ?ﬁ’&_ﬁfﬁi

(C4)Chianti®E4TLT
HITFREF AN —RERT

-

EOHRY—RI—FE, | [ORTFRER -
Sllisaiind M E2NEI—<a—FI }\
a—FEREER

\

(E-33E—L7=
Y—Ra—FEHIR

A

K4 RBEITBY-IVREALEYTZ7ZIEZUVT

3.4 FIED (Chianti MBRLIETFRA M —XZRVTT
A bEXRT

Chianti DR UETAMNr—XAZEHLT, a¥—-LTa—
RESEER LIV —RA2— RIcHT 37 A L2175, BES
X7 A NORITHEREZSEL, NEWIRZBOMRIZNTNS
T L RHERT 5.

3.5 FIEE MKRY—RAI—Flica— FEH%EER)
V777 2) Y TRTHORNRTHBYV—~AD—-FIZHLT,
- FEHBPEATS. Chianti ZHITTBdlca—LT
a— RE#REE LY —Xa— FiZHIRT 5.
CORETSY—)V2HEHL T Pull Up Method Y777 &
VI TRITS &, SHEBHIRS MO RIREEY B 7 B T R
b —REFIRT B FEAHIET, SRR BOPRITES
WI—-FEBEHBCLNTES. &> T, £HZRLK Pull
Up Method YV 77 2 2V Y T RIFH T ENTER XSRS
LEZHNS.

4. T—AREZT«

4.1 @& B #

REIZY—NV2HEALT, ROY—AI—FIZHLT Pull
Up Method U 77 7 &2V Y T RTo BRI DVTHIAT 5.
DiamondShape 7 5 A & Rectangle 7 5 RAICEBEEN TV 5
calculateArea() AV v FZ2# 7 5 X Parallelogram 7 5 RIC5|
xEir5.

package drawtool.figure;
public interface Figure {
abstract public int calculateArea();

}

package drawtool.figure;

public abstract class Parallelogram implements Figure {
protected int base;
protected int height;
public Parallelogram(int base, int height) {

this.base = base;

this.height = height;

package drawtool.figure;
public class DiamondShape extends Parallelogram {
public DiamondShape(int base, int height) {
super (base, height);
}
public int calculateArea() {
return this.base * this.height;

}

package drawtool.figure; )
public class Rectangle extends Parallelogram {
public Rectangle(int base, int height) {
super (base, height);
}
public int calculateArea() {
return this.base * this.height;
}
}
ZDY—AIA—RIHLT, RDTA M —A%ZHET 5.
package drawtool.figure;
import junit.framework.TestCase;
public class DiamondShapeTest extends TestCase {
public void téstCalculateArea() {
Figure figure = new DiamondShape(3, 4);
assertEquals(12, figure.calculateArea());

}

4.2 ERAER

CDVI7 IRV TRBETBY—NVRFEHLTITS &,
Chianti THHIL7ZHERENR 5 DX S IKERENS. K5 Hh5
FRHED LM TEZERE, ROBOTHS.
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