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Identifying and Visualization Refactoring Candidates for Extract
Method using Program Dependence Graph

Tomoko KANEMITSUT, Yoshiki HIGOT, and Shinji KUSUMOTOf
1 Graduate School of Information Science and Technology, Osaka University

Abstract Refactoring is important for efficient software maintenance. However, tools supports are highly required
for performing refactoring because manual operations in refactoring are troublesome and error prone. This paper
proposes technique that indicates candidates of ”Extract Method” refactoring automatically. Extract Method refac-
toring is to create a new method from a code fragment in an existing member. It is shown that the Extract Method
refactoring is performed prior to other refactoring, and it is important to support Extract Method refactoring.
The existing study proposes candidates of Extract Method refactoring based on linage and complexity. However
it is originally desirable to divide methods based on their functionalities. This paper use the strong connection of
data between sentences. We deem that strongly-connected data expresses a single function. This paper proposes
technique that indicates candidates of Extract Method refactoring based on strongly-connected data.

Key words Maintenance Refactoring Program Dependence Graph

HERTVS. VT 752UV T LEYT MY 2 7 OB
BEOEHESLEE, VT YT QNIRRT S
IC&DYT MY 2 T ORGHEE SO BN TH S [1).

1. FAHF

VI Y27 OEHNEIZY T b U 27 OB R 2 R

INCATD Tz DEERN T TH 5. LF, VI b7 DR
PEOIKEITY T ST 2 7K - EHHEL, YT bo
T OFRSFICET 5 aX MOEIILTETWS. Dk, V7T
Yo7 OBRGHREDOEEERETETEE>TWVS. LHL,
KB 7 b 2 7Oy 2 7 FTRERO OS5
W, TEIFRERERMIZTXIICY T MY LT ZHFE, EIE
LTz, VI Uo7 ORFHMEEEEDT &I3EEL
V. ZOXDEMBICHT B7z0lc, V7772V THhE

UL LEDS, FENCKBY 7772 VT3 ROMER T
ATV, EOXSKeE)VT7 7 2) VITHRETHZh7E
R ERERRENMEE LRV, TOHWITIEZ < DR
Sz E T 5] KEEY 7 Y27 e FETY T 7
72 VT REEERET B DEIEHICFRDD NS, R
ELEEFREDOL IV T 7 72DV TTREMRET I
X2 < ORBPARZLEE T 5 [1]. TS OREE Rk
7z0iciE, VI 7020 Y I EERTIRT 52 FEIRETH

1



5. KETE, RENZV T 7720 TRE—=2D—DTH
AV R 77720 VTR T 5 F L2 RET 5.
AV Fith&&, BIEOAY w FhS#EAEBOaI— R
ZHLWAY Y REUTHIT 2% TH 5.

AT, VI7 72V VT RMERET 2207 0r5
LMEAF25 7 (Program Dependence Graph) ZFIHT 2. A
Vw MU 77 7 20 U T RREE TR Ay ROEFE L
T, BETEBZAYy FMlET Dy 7 MR A v Rz Eh
HIFSNZM, ARAYV» FIITHEREME Tldx <, BhEelc
HONWTHEIT R ENLEE LY. KT, —DOBEREEH
K BXDHTIET—ZDDEND EENEEZ, Tar oL
KF 77 ZFM LT —2OMEZER L. TEHNWT
AV P 7 7 7 20 2 T EE T 2B A Y v ROz
M9 5. X7z, BHEWRTIZY 77 7 2V 2 TR OFERN
V—RAd—F LEORTEDONZ WD, RKEETIZT S 7 %20t
LTHERT BT EICED T —ZDDIEH D R E BN ICHE
WTBTENARETHS.

2. # fi

2.1 TAVSLEEIST

70T IMAF DS T (Program Dependence Graph) &1,
V—RXaA—ROX7%Z/—R& L./ — REOKEFE-EFRETY T
XKL ZT7TH%. PDG ZHVAHT LT, T—XDHNk
ETT I LOWRSENZERIT ST LNTES. PDG TR
DU O —FEHOMKAZBIR 2K

T—R&E ROBTZEWIZTHE,
MICIE T — 2 KIF DT %.

o s TEHvHIEEINTNS

o sy TEHvASHINTVS

o 51 MHX so ETOMDET/ISAICE v WHEES
NTOVIRVISADFHET B

HfM&kE XOETZHIITHA,
I EHIBERAEDFET 5.

o sz MEMHEITHS

o Wy ZFATTBHME SN, X sz DFERITIKAFT S

PDG OflEK 1 1R, K 1(a) DY —A3—R7%Z PDG T
KLEZEDHK 1(b) THB. 7— ZIRIEDITELRT, HlEK
FHIEERTERL TV S,

HWHO PDG T, A7V FDAYy REGIHLE, £
TZDAT V2V bNOBIREIR DM, AR THWS PDG I,
ATV FOIRENEE LIRS LTI, T—2DOBREMRA
Mrbhd EEZ 5. 11T, #HlzxRT. 1(a) D 717H
"5 129THOXICDVWTEZ 5. WHD PDG THHUX, 717
HOXM5, 81THMS 12 {THE CZENEFNICT — 2170
WMFEET S, DD, TIHEND 5 KDOT— 2 RIFEANH B T
Licizs. LML, AFTHWS PDG T3, 817HMS 1117
HDAYw R append DU LIC T, text DHIDIREENZ D
B1DFNFNE text DBMERAELEZS. 1(b) D&
ST — R KAEIDE DB,

TDD 51 5 sy D

TODY s3 M5 54 DI

1: String sample1(){

2:  if(this.trueOrFalse(){

3 if(null == this.getPath()){

4: Project proj = this.getProject();

5: this.setPath(proj.getBaseDir());

6: }

7: StringBuilder text = new StringBuilder();
8: text.append("String A");

9: text.append("String B");
10:  textappend("String C");
11:  textappend("String D");
12: return text.toString();
13: Jelse{

14: return™;
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01 public void method(int x){ 01 public void method(int x){

02 inti=0; 02 inti=0;

03 intt=0; 03 intt=0;

04 04

05  i=x+1; 05 i=x+1;

06 if (x>0){ 06 if (x>0){

07 i=i+2; 07 t=t+3;

08  t=t+3; 08 }

09 } 09  method2(x,i);

10 System.out.print("t:"+t);

11}

12

13 public void method2(int x, int i){
14 if (x>0){

15 i=i+2;

16 1}

17 System.out.print("i:"+i);

18}

10 System.out.print("i:"+i);
11 System.out.print("t:"+t);
12}
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01 public void method(int x, objectA test){
02 inti=0;

03 intt=0;

04 if (x>0){

05 int a = test.getA();

06 int b = test.getB();

07 int ¢ = test.getC();

08 i=t+a+b+c+1;

09 1}

10 System.out.printIn(i);
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int taxC = articleC.getPrice() * tax_rate;
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