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JRB
JRB JRB

. ol x]
File Edit Refcatoring Options Help

D[=a] (8] [+ o]
1 C\rbyjritestcases Customerjava | Moviejava | Rentaljava |

@ [ chart
9@ fowter import java.util.;
& w1 ’ o
e g2
o C9v3 class Customer {
& [ va private 3tring _name;
& 95 private Yector _rentals = new Yector();
e C]vE
%Custumer]ava public Customer(String name) |
[ Mavie java _name = nane;

[y Rental java
@ [ RefactoringTest

o3 Temp public void addRental (Rental arg) {
& o tetris | _rentals.addE lement (arg);
public String zetName() {
return _name;
1
public String statement (] {
double totalfmount = 03
Customer#Custamer{ 5tring) int freguentRenterPoints = 0;
Customer#addRentallRental) Enumerat ion rentals = _rentals.elements(];
Customerdgettlame() String result = "Rental Record for 7 + zetName() + "¥n™;
Customerstatemnent()

while (rentals.hasMoreE lements()) {
Rental each = (Rentallrentals.nextElement (J;
double thishmount = each.getCharge();

1]

if (each.zetMovie().zetPriceCode() == Movie NEY REIFASE)
(46,11 Crbyrtiteste asesfowler\Custarmer java

JRB
@

Root.Dir Java
( java )

(b)



(©)

JRB

E"g% Java Refactoring Browser

Eile| Edit Refcatoring Options Help

Ctrl-H ?%%EEQ IIIIII

New...
Open... Ctrl-0
Rename
Close
Save Ctrl-5
Save As...
Recent Files J
Print... Ctrl-F
Exit Ctrl-E

[ Customer java

import java.util.®;
class Customer |
private String _name;

private Yector _rentals = new Yector();

public Customer(String name) |

name = name .

Fle



E"g,% Java Refactoring Browser

Eile| Edit Refcatoring  Options  Help

Hew...
Open...
Rename
Close

Ctrl-M IE |:||E|

Ctrl-0

Save
Save As...

Ctrl-5

import java.util.®;

class Custoner

Print...

Ctrl-F

Exit

Ctrl-E

_ CjrhijrttestcasesTowler'Rental.java

Crhjrttestcases TowlerMovie. java
CijrbijrttestcasesTowler'Customer.java

[ Customer java

= new Yector();

|H pubTic Customer(5tring name) |

nAmR = hAmR:

Recent Files

File | Edit| Refcatoring  Options  Help

cvz [ [o]e]

D@ﬂﬁ Undo
Hajs Redo Crl-v
@[ Cut Ctrl-%
@0 Copy Crl-C
¢ Paste Ctrl-w
\ Insert Ctrl-1
1 Delete
q Hnd Cirl-F
q PReplace CilR
Select All Ciil-s g
[y Movie java

[Customer java |Movie,java |Rentaljava |

impart java.util.*;

class Customer |
private String _name;

_hame = name;

private Yector _rentals = mew Yector();

public Customer(String name) |



File Edit

@ g@ Class

(7 C:yjrpy|  Method

(Customerjava |Movie,java |Rentaljava |

® o Variable
& Miscellaneous

& History...

¥
¥
¥
b

impart jawva.util.#;

class Custoner |

@[] Guide » . )

= private String _name;
3| undo private Yector _rentals = new Yector();
& Jva - ;

Refactoring

E&fﬁ Java Refactoring Browser

File Edit Refcatoring - Help

NEERER RS

[ Cjrbyritestcases | RebulldFile Tree 'Moviejava Rentaljava |
@ ] chart Show Log...
@ [ fowler Clear Log _—
&[] v1 Show History All...
&2 Clear History Al o
@ [Jv3 .
P ¥ Warn of Parse Error  [tring _name;
e H| private Yector _rentals = new Yector();

Options

E"g% Java Refactoring Browszer

File Edit Refcatoring Options -
NECNENEE e

F Crirbyridestcases ‘ Customer java | Moviejava | Rentaljava |
(O

[ chart |

Hep

10



JRB

E;f": File Choozer il

Look in: | 1 fowler - ‘ @ @ @ -
w2
w3
T wa
[T ws
3 v

-

[ customer.java

D Movie java

D Rental java

File name: |Custumer.j ava | Open

Files of type: |Ja'-.ra Source Files (*.java) b ‘ | Cancel |

Fle
E"g,% Search EI
Serch word: |Rer‘|ta| | Direction——
) Upweard

Close ‘@ Downward

Edit
EE,% Feplace X
Replacing word: |Rer‘|tal | Direction——
) Upweard

Replaced word: |Rer‘|taIS |

® Downward

Replace Replace All Close

(Edit )

11



Egg 0] pt Ions EI

DK file location:

CNdkT 31N jar File

~Browse root directory:

Corbyriestcasesy File

Ok Cancel

(Options )

_io/x

Cpen file: ChjrbijitestcasesifowlenCustomer java 2002-01-18 15:21:38.827
Cpen file: ChjrhijiitestcasesifowlerniMovie java 2002-01-18 15:21:38.358
Cpen file: ChjrbijitestcasesifowlenRental java 2002-01-18 15:21:39.778
Rename Local Variable: from movie to m 2002-01-18 15:29:45 066
Rename Local Variahle: fram arg to aRental 2002-01-1815:30:21.749

Close

(Options )

E"g’,i. Histary x|

RenamemMethod:sre -= Movemethod:sre -= DeletedMethod st

mMowehlethod:dst

RenameYariable:sre -= MoveMethod:sre -= DeleteMethod: sre -= Renameiethod:dst
Mowehlethod:dst-= DeleteVariable:sre -= RenameMethod:sre -= DeleteMethod:src
RenameMethod sre

I

il i Command O File O User O Time Close

(Sequence ) (Option )

12



Deletedethod Chjrinjitestcases\RefactaringTestiHistonTestCustomer java by maru at 2002-01-19 23:05:01.16
*Deletemethod Chjrjitesteazes\RefactoringTestiHistonTestiCustomer java by mary at 2002-01-1918:14:12.51
*DeleteMethod ChjrjritestcazsesiRefactoringTestHistonTestiRental java by maru at 2002-01-1918:26:56.769
*DeleteVariable CijrjiiestcasesiRefactoringTestiHistonTestRental.java by marg at 2002-01-1918:12:083.131
*MoveMethod Chjrbjitestcases\RefactoringTestiHistoryTestiRental java by maru at 2002-01-1918:10:44 02
*MoveMethod Chjrbjiitestcases\RefactoringTestiHistonTestCustomer.java by maru at 2002-01-1918:10:43.84
Movemethod Chjrbjiitestcases\RefactoringTestiHistonTestiRentaljava by maru at 2002-01-19 23:03:37.2649
Movemethod CAjrbjitestcases\RefactoringTestiHistonTestCustomer java by maru at 2002-01-19 23:03:36.748
Renamehethod ChjrbijiitestcasesiRefactoringTestiHistonTestiCustomer java by maru at 2002-01-19 22:47:11.804
*RenameMethod ChjrbyjitestcasesiRefactoringTestiHistonTestCustomer java by maru at 2002-01-19 19:43:23.327
*RenamemMethod ChjrbljitestcasesiRefactoringTestiHistonTestiCustomer.java by maru at 2002-01-1918:15:41.438
*RenameMethod ChrbjiitestcasesiRefactaringTestiHistonTestRental java by mary at 2002-01-1918:15:41.328

1 [ ]

I

i_'Sequence ® Command O File T User O Time Close

(Command ) (Option

DeleteMethod ChjrbyjritestcasesiRefactoringTestiHistonTestiCustomer.java by maru at 2002-01-19 23:02:01.16
*DeleteMethod Chjrbijitestcases\RefactoringTestHistonTestCustamerjava by mard at 2002-01-1918:14:12.51
*Movehethod Chjrbijiitestcases\RefactoringTestiHistonTestiCustomer java by maru at 2002-01-1918:10:43.85
mMoveMethod Chjrbjitestcases\RefactoringTestiHistonTestCustomer.java by maru at 2002-01-19 23:03.36.7548
Renametethod Chjrbyjitestcases\RefactoringTestHistonTestiCustomer.java by maru at 2002-01-19 22:47:11.804
*Renameblethod ChjrbijritestcasesiRefactoringTestiHistonTestiCustomer java by maru at 2002-01-19 18:53:23 327
*Renamebethod ChjrbjiitestcasesiRefactoringTestiHistonTestiCustomer java by maru at 2002-01-19 18:145:41 438
*Renamevariable Cljrjritestcases\RefactoringTestHistonTestiCustomer. java by maru at 2002-01-1918:09:11.878
*DeleteMethod ChjrjmitestcazesiRefactoringTestiHistonTestiRental java by maru at 2002-01-19 18:26.56.764
*DeleteVariable Cihjrbjrtestcases\RefactaringTestiHistonTestiRental java by maru at 2002-01-1918:12:08.131
*MovelMethod Chjrinjiitestcases\RefactoringTestiHistonyTestiRental java by maru at 2002-01-19 13:10:44.02
mMoveMethod Chjrbritestcases\RefactoringTestiHistonTestiRental java by maru at 2002-01-19 23:03:37.269

B

] |+

i Sequence () Command ® File i User O Time Close

(File ) (Option )

CeleteMethod Chjrinjritestcases\RefactoringTestiHistonTest\Customer java by mary at 2002-01-19 23:05:01.16
*DeleteMethod Chjrbtjitestcases\RefactoringTestiHistonTestCustomer.java by maru at 2002-01-1918:14:12 .51
*Movehethod Chjrbjitestcases\RefactoringTestiHistonTestiCustomer java by maru at 2002-01-1918:10:43.85
mMoveMethod Chjrbjiitestcases\RefactaringTestiHistonTestCustormer java by maru at 2002-01-19 23:03:36.758
Renametlethod Chjrbjitestcases\RefactoringTestiHistonTestiCustomer java by maru at 2002-01-19 22:47:11.804
*Renameblethod ChjrbijiitestcasesiRefactoringTestiHistonTestiCustomer java by maru at 2002-01-19 18:53:23.327
*Renameblethod ChjrbjiitestcasesiRefactoringTestiHistonTestiCustomer java by maru at 2002-01-19 18:145:41.4348
*Renamevariable CihjrbyjiitestcasesiRefactoringTestiHistonTestiCustomer.java by mary at 2002-01-1918:09:11.878
*DeleteMethod ChjrbijitestcasesiRefactoringTestHistonTestiRental java by maru at 2002-01-1918:26:56.7649
*Delete¥ariable Chjrbyjtestcases\RefactaringTestiHistonTestiRental java by maru at 2002-01-1918:12:08.131
*Movehethod Chjrbjritestcases\RefactoringTestiHistonTestiRental java by maru at 2002-01-1918:10:44.02
mMoveMethod Chjrbjiitestcases\RefactoringTestiHistonTestiRental java by maru at 2002-01-19 23:03.37.2649

-

F 4 [ |

) Sequence ) Command O File ® User O Time Close

(User ) (Option

13




*Renamevariahle Cjrbijiitestcases\RefactoringTestiHistonyTestCustamer java by mard at 2002-01-1918:09:11 878
*Movemethod CljrbjiitestcasesiRefactoringTestiHistonTestCustomer.java by maru at 2002-01-1918:10:43.85
*MoveMethod Chjrnjiitestcases\RefactoringTestHistonTestRental java by maru at 2002-01-1918:10:44.02
*DeleteVariable Chjrbjritestcases\RefactaringTestiHistonTestRental java by maru at 2002-01-1918:12:08.1 31
*DeleteMethod Chjrjitestcases\RefactoringTestiHistonTestCustamer java by mard at 2002-01-18 18:14:12.591
*RenameMethod Chjrbijriitestcases\RefactoringTestiHistonTestiRental java by maru at 2002-01-1918:145:41.328
*Renamemethod Chjrbijritestcases\RefactoringTestiHistonTestiCustomer java by maru at 2002-01-1918:145:41.438
*DeleteMethod Chjrbijitestcases\RefactoringTestiHistonTestiRental java by maru at 2002-01-19 18:26:56.7649
*Renamehdethod Chjrbijritestcases\RefactoringTestiHistonTestuiCustomer java by maru at 2002-01-19 185323327
RenameiMethod ChjrjmitestcasesiRefactaringTestiHistonTestCustomer java by maru at 2002-01-19 22:47:11.804
mMovehlethod Chjrijiitestcases\RefactoringTestiHistonTestiCustomer java by maru at 2002-01-19 23:03:36.7548
Movelethod Chjrkijfitestcazes\RefactoringTestiHistonTestiRental java by maru at 2002-01-19 23:032:37.269

1 |§:

I

i) Sequence ) Command O File O User ® [ime Close

(Time ) (Options )

Options Warn of Parse Error

e Parse error; Encountered "} at line 14, column 5.

OK

JRB
Cancel

o
1!

Parsing Java files:
ChirbjrtimodelJavaModifier.java
1

14
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JRB

= [

File Edit Refcatoring Options Help

EERERNAEEREE

01 Coyjribtexamples [Customer.java [[Moviejava | Rentaljava |
@ chart
9 S fowler import Java.util.x;
ol K9 ) o
e Jv2
o CTv3 clags Customer |
private Strirﬁ
o )
Q_S:S private Yectn  Copy ector();
o vE Paste
[y customer java public Custon  Class '
Gy Moviejavé hane = et ¢
[ Rental java I kel ’
©- [ RefactaringTest bl . Mariable b D
&3 Temp pubtic volt & migcellansous * enta
e [ tetris | ~rentals. History... i
Guide 4
public Strin Ui
return _name;
i
public String statement () |
double totaldmount = 0;
Customer#Custamer{String) int freguentRenterPoints = 0;
Customer#addRental{Rental) Enumeration rentals = _rentals.elements();
Customer#getName() String result = "Rental Record for ™ + getlame() + "¥n™;
Customer#statement()
while (rentals.hasMorellements()) {
Rental each = (Rental)rentals.nextElement ();
double thisfmount = each.getCharge();
if (each.zetMaoviel).setPriceCade() == Wovie .NEW RELEASE) x|
(4.17) CyjrovexamplesifiowlerCustomer java
JRB Refactoring

Options
Warn of Parse Error

16



File Edit Refcatoring Options Help

=10l ]

EEERERAEEREE

T3 Cyjrivexamples
@ [ chart
§ O fowler
& v
e [Jv2
& w3
e Jvd
o5
e IvE
[y custamer java
[ Movie java
[} Rental java
@ [ Refactoring Test
&3 Temp
& [ tetris

Customer#Customer( string)
Customer#addRental(Rental)
Customerg#getiName()
Customeristaterment()

import jawa.util.*

class Customer {

private Strirﬁ

private Yecty Copy ector();
Paste
public Custo Class »
_name = 0 pethod ’
1 Field b
Variable b
public void Miscellaneous » Eental) {
_rentals History... I3;
! Guide ]
public Strin o

return _name;

public String statement () {
double totalfmount = 03
int freguentRenterPoints = 0;
Enumeration rentals = _rentals.elements();
String result = “Rental Record for ™ + zetName() + “¥n";

while (rentals.hasMoreElements()) {
Rental each = (Rental)rentals.nextElement ();
double thisfmount = each.zetCharze();

if (each.setiovie().eetPriceCode() == Wovie.MEY RELEASE)

1]

(2,19) CyjrivexamplesifowlerCustomer java

File Edit Refcatoring Options Help

DR S| &= @) o]~

Cryjriyritestcases Customer java | Moviejava | Rentaljava |

& ] chart

17



JRB

E"g% Java Refactoring Browser

File Edit Refcatoring Options Help

DjE| |2 [%[5(@]

[ Cyjrirtitestcases\Refactor] |(CustomerJava | Rentaljava |
@ CJ ClassesTest
D CUS’FDrﬁer_Java class Rental {
[ Movie java i
[ Rental java " cut W
_ [y ited;
[y store java Copy
& 3 ErrorTest Paste o [
@ ] FieldsTest " Class * | Rename Class
®- [ History Test Method »|  Move Class
z g mﬁat:; IdaSnTezS:sTest ! EiE"-’ ' morge tlass
& ] variahlesTest E‘?nahle | Delete Class
py  Miscellaneous » | Extract Subclass
History... Extract Superclass
I Guide J Extract Super Interface
Undo Extract Interface
public Mavie getMowiel] |
return _movie;
1

(Class)

18



E;g Java Refactoring Browser

File Edit Refcatoring Options

Help

DSE S & =@ o~

1 Cohjrivjritesteases\Refactor
@ 3 ClassesTest
@ ] ErrorTest
@ ] FieldsTest
@ ] HistoryTest
@ [ MethadsTest
[y Address java
[y Customer java
[y Movie java
[y Rental java
[y SpecialCustamer java
[y store java
@ ] MiscellaneousTest
@ 3 ariablesTest

ﬁ Customer . java |

_rentals

public Strin

public Strin
double t
int freg
[terator
string r

(Method)

19

public void addRental (Rental arg) |

return _|

Cut

Copy

Paste

Class b

Method ¥ Rename Method
Field ¥ Move Method
Variable * | Delete Method
Miscellaneous » Pull Up Method
History... Push Down Method
Guide Pls.iteratar();

Undo cord for 7 + getNamefl) -




E%’,a Java Refactoring Browser

File Edit Refcatoring Options Help

DR |3 & =@ o

[ Cyrbyrtitesttases\Refactor] | (Rentaljava | Customerjava | Moviejava |

Q-D ClaSSESTESt FURIT T =SLdUTL T TTTaT TTTre I'lLII_I'lLLLHl_'lL = T s
& [ ErrorTest
® I FieldsTest public String _title;
[y Creator java public int _pr Cut
[y Customer java private String Copy
DMDvie.java private int id Paste
D Rentaljava blic Hovie(SiRE B icoCode, int id) |
i [a]0] IC noy|e ricelLode, In |
®- [ History Test e Method .
@ [ MiscellaneousTest priceCode Variahl 5 Hﬂnam_Eme
@ [ variablesTest this.id = | SaTARe Move Field
] Miscellaneous » Delete Field
History... Pull Up Field
public int zet| Guide » Push Down Field
return _pr|  Undo Encapsulate Field
1 Self Encapsulate Field
(Fidd)

20



Eﬁf’g‘ Java Refactoring Browser

File Edit Refcatoring Options Help

D=E (S &= -

@ ] ClassesTest
[y Customer java
[ Movie java
[ Rental java
[y Store java
@ [ ErrorTest
¢ I FieldsTest
[y Creator java
[ Customer java
[y Movie java
[y Rental java
@ 3 History T est
& 3 MethodsTest
@ I MiscellaneousTest
¢ [JvariablesTest
[ Customer java
[ Movie java
[ Rental java

1 Chjriyrttestcases\Refactord ||

=

Customer.java

CustormergCustamer()

public String getName() {
return _name;

public String statement () |
double totalfmount = 0;

int fre cut
[terata Copy
string Paste
Class [
while §| =
Method k
Ren| —
Field b

frg Variable

Miscellaneous »

:|:|;
als.iterator();
ecord for 7

{

Jrentals.next (J;

History...
Guide b
Undo

Rename Yariahle
Delete VYariahle
Slice on VYariahle

res
tot
h
(Vaiable)

21

+ zotMame

Ren

el)

ach.get Charge ()] + "¥n”
sat Charga();



Eﬁf’,ﬂ' Jawva Refactoring Browser

File Edit Refcatoring Options

Help

DE S| &= -

3 ChyjriyjritestcasesiRefactor
@ ] ClassesTest
@ 3 ErrorTest
@ ] FieldsTest
@ 3 HistoryTest
@ ] MethodsTest
@ I MiscellaneousTest
[y Customer java
[y Movie java
[y RegularRental java
[ Rental java
@ []“/ariahlesTest

[Rental java |

private double getChargeResult (double result) {
switch ( movie.getPriceCode()) {

(Miscellaneous)

22

“EULAR
Cut 9.
Copy sRented() > 2)
Bl t += [zetDavsRented() - 2] %
Class b sl
Method P Il RELEASE:
Field ¥ | zetDavsRented() * 3;
Variable Fult
Miscellaneous » | Switch to Polymorphism
History... .53
Guide p vsRented() > 3)
Undo t += [zetDavsRented() - 3 ) :
detault:



JRB

4
(€Y
(Old Name) JRB
Eéf’i Rename Class x|
Input new class, method, field, or variable name:
Old name:  |Fental
Hew name:
Ok Cancel
(b) ( )
Fle Options Root.Dir
Root.Dir

E’i Move Glazs: SpecialSustomer x|

Inpurt targe file name:

Source name: |Store java

Target name: File

Ok Cancel

23



EE’,%FHE: Selection |
[ Chjrijritestcases\Refactoring Test
@ ClCiasseoTest
[y Customer java
[y Movie java
[y Rental java
[y store java
@ [ ErrorTest
@ ] FieldsTest
@ [ HistoryTest
@ [ Methods Test
@ [ MiscellaneousTest
@ JvariablesTest

Cancel

(© Class
Options Root.Dir

Eﬁf’a Merge Clazs: Movie El

Input targe class name:

Target name: | Elass

Ok Cancel

24



- Selection

[ Cjrbbjritestcases\Refactoring Test
¢ ClClassesTest
[y Customer
[ Movie
[ Specialtovie
[ Rental
& I ErrorTest
@ [ FieldsTest
@ 7 History T est
& [ MethodsTest
& ] MiscellaneousTest
& JvariablesTest

Cancel
(d)
Eg’i Extract Subclass EI
Input new class or method name:
Hew narme: | |
Ok Cancel
(e

Class

25



Eéf’,i Move Method: amountFar x|
Input targe class name:
Source name: |Customer
Target name: Elass
Ok Cancel
()
E%,% Canfirm x|
E Move method getHame?2 into class Customer: Continue?
No
(9)

T
EE‘-’ Confirm

Ho

Move method getAddress into class [Customer?2, SpecialCustomer]: Continue?

(h)

Getter name

set  Setter name

26




E%Eiepn::if::.-' zetter and getter

Create accessors of field _creator:

Getter name: |getC reator

Setter name: |SEtCrE ator

Ok

Cancel

@)

@)

JRB

Determine how to reference to the target ohject:

x|

Reference name:

Ok

Cancel

0

27




EE,% Correspondings

x|
Select two corresponding items, and then push add button:
Switch lahels Candidates for Subclasses
Movie REGLLAR RegularRental
Movie MNEYW _RELEASE MCYIE. REGLILAR
Movie CHILDREMS mMCYIE.MEW _RELEASE
default MOVIE.CHILDREMS
DEFALLT
Add Undo Cancel
Egg Correzpondings EI

Select two corresponding tems, and then push add button:

Switch labels

Candidates for Subclasses

Maovie CHILDRERS
default

RegularRental == Movie REGLILAR
MOVIE REGULAR

MOYIE.NEW_RELEASE == Movie MEW_RELEASE

MOVIE.CHILDREMS

DEFAULT

Add Undo Cancel
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E;a Correzpondings

Select two corresponding tems, and then push add button:

Switch labels Candidates for Subclasses

MOWIE REGULAR

DEFAULT == default

RegularRental == Movie REGLILAR

MOE MEVY _RELEASE == Movie MEYY_RELEASE
MOVIE.CHILDREMS == Movie CHILDREMNS

ok Undo Colites
(k) JRB
JRB
E{ﬂ:g Confirm EI

@ Cancel

Slice on variable refactoring is on trial, so it generates code as a comment

() JRB
Options
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B File list

X

The following files use class Rental. Select some to he changed among the files.

Cyjriyjrttestcases\Refactoring TestiClasses TestCustomer java

Ok

Cancel

30




JRB

JRB

Confirm changes made to the following texts:

After

class Rental {
private Movie _movie:
private int _dawsRented;

public RentaliMovie movie, int dawsRented) {
_movie = movie;
_daysRented = davsRented;

public int zetDaysRented() {
return _daysRented;

1

public Movie zetMovie() {
return _movie:

1

double getChargel) {
double result = 0;
switch (zetMovie().zetPricelode()) {
caze Movie.REGULAR:
result += 23
if (getDavsRented() > 2)
result += (getDaysRented() - 21 # 1.5;
break;
caze Mowie.NEW RELEASE:
result += getDaysRented() # 3;
break;
case Mowvie.CHILDREMS:
result += 1.5;
if (zetDaysRented() > 3)
result += (zetDaysRented() - 3 ) # 1.5;
break;
}

class Rentals {
private Movie _movie:
private int _davsRented;

public Rentals(Movie movie, int daysRented) {
_movie = movie;
_daysRented = davsRented;

public int zetDaysRented() {
return _dawsRented;

1

public Movie zetMovie() {
return _mowvie;:

1

double zetChargel) {
double result = 0;
switch (getMovie().zetPriceCode()) {
caze Movie.REGULAR:
result += 23
if (zetDaysRented(}) > 2)
result += (zetDaysRerted() - 2) % 1.5;
break;
caze Movie.WEW _RELEASE:
result += getDaysRented() # 3;
break;
case Movie.CHILDRENS:
result += 1.5;
if (zetDaysRented() » 3}
result += (gzetDaysRented() - 3 ) # 1.5:
break;

Chyjrbyjrttestcases\Refactoring TestiClassesTestiRental java

Cancel
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Undo
JRB
Undo

E"g% Select an Option

Undo MoveMethod-2:src:
The changes were made to the following files.

“Crirbijrttestcases'Hefactoring Test'HistoryTestiCustomer . Java"
"C:ijrhijrttestcases!Refactoring TestHistoryTest'Rental. java"

Do you want to discard the changes?

No

JRB

Egg History

FenameMethod-1:5rc at 2002-01-19 22:47:11.8048
Movemethod-3:sre at 2002-01-19 23:03:36.758
DeletemMethod-4:sr; at 2002-01-19 23:05:01 .16
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E"g% Java Refactoring Browszer

File Edit Refcatoring Options Help

DE| (S [ [~

T3 Chjrijritestcases\Refactor W
@ [ ClassesTest
@ 3 ErrorTest , , ,
o 9 Fields Test import jawa.util.*;
@ O3 HistoryTest
& 7 orig f o Cut .
%Custumer.java ED::F gre_:?z‘lt = new Yector();
Maovie java Paste - '
[y Rental java Class 3
[} Store java Method b ner()
& [ MethodsTest Field b
@ I MiscellaneousTest Variable M Lstring nane) |
@ [ variablesTest Miscellaneous » | .
History...
Guide Pl Empty
Undo DeleteMethod:src | |
_rentals.addTarz];
}
Guide JRB
2 Empty
JRB Java

RefactingRecord

public class RefactoringRecord inplements Serializable {

private String comand; /1
private String fil eNane; /1
private Tinestanp tinmestamp; //
private String user Nane; /1
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JRB

Refactoring: already exists: classinterface Customer in file C:jrbijrttestcases RefactoringTestiClassesTestiCustomer java.

JRB

N o o kv DN

Refactoring: already exist(s): accessor(s) GETTERNAME and/or SETTERNAME in
class CLASSNAME.

Refactoring:
Refactoring:
Refactoring:
Refactoring:
Refactoring:
Refactoring:

already exists: class/interface CLASSNAME in file FILENAME.
already exists: field FIELDNAME in class CLASSNAME.
already exists: method METHODNAME in class CLASSNAME.
already exists: variable NAME in method METHODNAME.
already used: type TYPE in file FILENAME.

cannot create abstract method METHODNAME called

METHODNAMEZ2.

8. Refactoring:

9. Refactoring:

10.
11.
12.
13.
14.
15.
16.
17.

Refactoring:
Refactoring:
Refactoring:
Refactoring:
Refactoring:
Refactoring:
Refactoring:
Refactoring:

class CLASSNAME is used in the package.

field FIELDNAME is used in class CLASSNAME.

field FIELDNAME is used in the package.

field conflict exists: classes CLASSNAME and CLASSNAME?2.
method METHODNAME is called in class CLASSNAME.

method METHONAME is used in the package.

method conflict exists: classes CLASSNAME and CLASSNAME?2.
not Java file: FILENAME.

not change: field FIELDNAME is not defined in a simple assignment.
not change: field FIELDNAME is not private.
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18.
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.

30.

31.

32.

33.

34.
35.

36.
37.
38.
39.
40.
41.
42.
43.

44,

45.

Refactoring: not change: field FIELDNAME is private.

Refactoring: not change: method METHODNAME contains multiple statements.
Refactoring: not extract: class CLASSNAME is final.

Refactoring: not found: accessor(s) GETTERNAME and/or SETTERNAME in class
CLASSNAME.

Refactoring: not found: class CLASSNAME.

Refactoring: not found: class CLASSNAME.

Refactoring: not move: field FIELDNAME is directly accessed in class CLASSNAME.
Refactoring: not move: field FIELDNAME is not private.

Refactoring: not move: field FIELDNAME uses other fields of its ancestors.
Refactoring: not move: field FIELDNAME uses other fields of its class.

Refactoring: not move: field FIELDNAME uses private fields in class CLASSNAME.
Refactoring: not move: method METHODNAME calls other methods in
class/superclass of CLASSNAME.

Refactoring: not move: method METHODNAME calls private methods in class
CLASSNAME.

Refactoring: not move: method METHODNAME has no/multiple objects referring to
class CLASSNAME.

Refactoring: not move: method METHODNAME is called by other methods in class
CLASSNAME.

Refactoring: not move: method METHODNAME uses fields except the object
referring to class CLASSNAME.

Refactoring: not move: method METHODNAME uses fields in class CLASSNAME.
Refactoring: not move: method METHODNAME uses private fields in class
CLASSNAME.

Refactoring: variable VARIABLENAME is used in method METHODNAME.

Invalid string: "GETTERNAME" and/or "SETTERNAME".

Invalid string: "NAME".

No such file: FILENAME.

File FILENAME exists outside directories under DIRNAME.

Move field FIELDNAME into class CLSSSNAME: Continue?

No class uses field FIELDNAME: Continue to move it into all children CLASSES?
Exists the same method declaration in superclasses CLASSES and/or subclasses
CLASSES: Continue?

Move method METHODNAME into class CLASSNAME: Continue?

No subclass calls method METHODNAME: Continue to move it into all children
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46.
47.

48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

CLASSES?

Slice on variable refactoring is on trial, so it generates code as a comment.

Undo COMMAND:,,

The changes were made to the following files.¢,
FILENAMES;,

Do you want to discard the changes?

(File, Edit, Refactoring, Options)

File exits: FILENAME.

Already opened: FILENAME.

The changes were made to this file. Do you want to re-open the file?"
Failed to open: FILENAME.

Failed to read: FILENAME.

Failed to write: FILENAME.

Do you want to save the changes you have made to this file?

The changes were made to a file on disk. Do you want to save this file?
Not found: WORD.

Fail to store property: FILENAME.

Fail to store history.

Do you want to discard the history of all refactorings?

Failed to find: FILENAME.

Not found: WORD.

Not found: WORD in this text.

Fail to load properties. Please re-install JRB.

Not fount the specified application directory: DIRECTORY.
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a Java
b)

d)

Java
Java model

a) JavaComponent
b) JavaFile

c) JavaClass

d) JavaMethod

e) JavaStatement

f) JavaVariable

ASTNode JavaComponent
JavaFile < JavaClass <>— JavaMethod <>_JavaStatement JavaVariable

i « Method
« File « Variable
« Class
« Statement
o Field

Java

JavaComponent

Java
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SimpleNode astNode
AST

int beginLine, beginColumn, endLine, endColumn

(
GraphNode cfgNode

CFG

void setASTNode(SimpleNode node)

AST node

SimpleNode getASTNode()

AST

void setCFGNode(GraphNode node)
CFG node

GraphNode getCFGNode()

CFG

void setResponsive (int beginLine, int beginColumn, int endLine, int endColumn)

int getBeginLine()

int getBeginColumn()

int getEndLine()

int getEndColumn()

boolean isJavaFile()
JavaFile

boolean isJavaClass()
JavaClass

boolean isJavaMethod()
JavaMethod

boolean isJavaStatement()
JavaStatement

boolean isJavaVariable()
JavaVariable
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JavaFile

Java

String name

String text

String packageName

ArrayList imports

ArrayList classes

(JavaClass)

long lastModifiedTime

void setName(String name)
name

String getName()

void setText(String text)
text

String getText()

boolean isJavaFile()
JavaFile ( true)

boolean isValid()

void setPackageName(String name)
name

String getPackageName()
void addimportFiles(String name)

name

ArrayList getimports()
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void addJavaClass(JavaClass jclass)
jclass

JavaClass getJavaClass(String name)

name

ArrayList getJavaClasses()

void setLastModified()

long getLastModified()

boolean isParsed()

boolean hasChanged()

String getQualifiedNamelnPackage(String name)
name

JavaClass

Java

String name

String qualifiedName

boolean isInterface

JavaModifier modifier

String superClassName

String superClassNameList

ArrayList methods

ArrayList fields
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ArrayList usedTypes

boolean isJavaClass()
JavaClass ( true)

void setName(String name)
name

String getName()

String getQualifiedName()

void setInterface(boolean bool)

boolean isiInterface()

void setModifier(JavaModifier modifier)
modifier

JavaModifier getModifier()

void setSuperClassName(String name)
name

String getSuperClassName()

void setSuperClassNamelList(String nameList)
nameList

String getSuperClassNamelList()

void addJavaMethod(JavaMethod jmethod)
jmethod

ArrayList getJavaMethods()

JavaMethod getJavaMethod(String sig)
sig
void addJavaField(JavaStatement jst)
field
ArrayList getJavaFields()
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JavaStatement getJavaField(String name)
name

JavaStatement getJavaField(JavaVariable jvar)
jvar
void addUsedType(String type)

ArrayList getUsedTypes()

boolean isChildOf(JavaClass jclass)

jclass

boolean isStatic()

static
boolean isAbstract()

abstract
boolean isFinal()

final
boolean isPublic()

public
boolean isProtected()

protected
boolean isPrivate()

private
boolean isDefault()

default(

JavaMethod
Java

String name

boolean isConstructor

JavaModifier modifier

String type

42



String qualifiedType

ArrayList parameters

boolean isJavaMethod()
JavaMethod ( true)

void setName(String name)
name

String getName()

void setModifier(JavaModifier modifier)
modifier

JavaModifier getModifier()

void setType(String type)
type
String getType()

String getQualifiedType()

void addParameter(JavaStatement jst)
jst
void setParameters(ArrayList params)
params

ArrayList getParameters()

int getParameterNumber()

boolean equalsParameterTypes(JavaMethod jmethod)
jmethod

String get Signature()

boolean equalsSignature(JavaMethod jmethod)

jmethod

void setConstructor(boolean bool)
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boolean isConstructor()

boolean isVoid()
void

boolean isPublic()

public
boolean isProtected()

protected
boolean isPrivate()

private
boolean isDefault()

default
boolean isStatic()

static
boolean isAbstract()

abstract
boolean isFinal()

final

JavaStatement
Java

JavaVariableList defs

JavaVariableList uses

private boolean declaration

boolean isJavaStatement()

JavaStatement

void addDefVariable(JavaVariable jvar)
jvar

void addUseVariable(JavaVariable jvar)
jvar
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® void addDefVariables(ArrayList jvars)
vars

® void addUseVariables(ArrayList jvars)
vars

® void setDefVariables(JavaVariableList list)
vars

® void setUseVariables(JavaVariableList list)
vars

® void clearDefVariables()

® void clearUseVariables()

® JavaVariableList getDefVariables()

® JavaVariableList getUseVariables()

® Dboolean containsDefVariable(JavaVariable v)

\

® Dboolean containsUseVariable(JavaVariable v)
Vv
® void setDeclaration(boolean bool)

® Dboolean isDeclaration()

® JavaVariable getDeclaration()

JavaVariable

Java

® String name

® intid

® Token token
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JavaModifier modifier

String type

String qualifiedType

int sort

boolean isJavaVariable()
JavaVariable (

void setName(String name)

name

String getName()

void setID(int id)

int getiD()

void setToken(Token token)

Token getToken()

void setModifier(JavaModifier modifier)

modifier

JavaModifier getModifier()

void setType(String type)

String getType()

String getQualifiedType()

boolean isPrimitive()

boolean equals(JavaVariable v)
v

46
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boolean isPublic()

public
boolean isProtected()

protected
boolean isPrivate()

private
boolean isDefault()

default
boolean isStatic()

static
boolean isFinal()

final

void setSort(int s)

int getSort()

void setField()

boolean isField()

void setLocal()

boolean isLocal()

boolean isParameter()

void setFormal()

boolean isFormal()

void setActual()

boolean isActual()
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graph.util

a) Graph
b) GraphNode
c) GraphEdge
CFG, PDG

> Graph K>——— GraphEdge

CCFG  K>—1 cFG PDG
GraphNode , e
43 o0 Edge
JavaComponet | |
{> CFGNode PDGNode
% A Dependence
CFG | |
Stat t
gl CFG CFG
ClassEntry MethodEntry
Node Node
CD DD
| CFG CFG
CFG CFG Exit Merge
Assignment Branch Node Node
Node Node
CFG CFG
Call Parameter
Node Node PDG PDG PDG
Statement ClassEntry MethodEntry
Node Node Node
Graph

Java

® GraphComponentSet nodes

® GraphComponentSet edges
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® void setNodes(GraphComponentSet set)
set

® GraphComponentSet getNodes()

® void setEdges(GraphComponentSet set)
set

® GraphComponentSet getEdges()

® void clear()

® void add(GraphNode node)
node
® void add(GraphEdge edge)
edge
® void removeNode(GraphNode node)
node
® void removeNode(GraphEdge edge)
edge
® Dboolean contains(GraphNode node)
node
® Dboolean contains(GraphEdge edge)
edge

GraphNode

Java

® intsort

® void setSort(int sort)
sort

® int getSort()
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GraphEdge

Java

GraphNode src

GraphNode dst

int sort;

GraphEdge(GraphNode src, GraphNode dst)

src dst
void setSort(int sort)
sort
int getSort()

GraphNode getSrcNode()

GraphNode getDstNode()

(CFG: Control Flow Graph)

graph.cfg
CCFG
CFG
CFGNode
CFGClassEntryNode
CFGMethodEntryNode
CFGEXxitNode
CFGMergeNode
CFFGStatementNode
CFGAssignmentNode
CFGBranchNode
CFGCallNode
CFGParameterNode
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m) Flow

CCFG

CCFG(Class CFG)

® Arraylist cfgs

CFFG CFG
® CFGClassEntryNode startNode

CCFG
® CFGExitNode endNode;

CCFG

® setStartNode(CFGClassEntryNode node)
node
® CFGClassEntryNode getStartNode()
® void setEndNode(CFGEXxitNode node)
node
® public CFGExitNode getEndNode()
® public String getName()
® publoic Flow getFlow(CFGNode src, CFGNode dst)
CCFG src dst
CFG
CFG

® CFGMethodEntryNode start

® CFGNode end
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void setStartNode(CFGMethodEntryNode node)

CFGMethodEntryNode getStartNode()

void setEndNode(CFGNode node)

public CFGNode getEndNode()

String getName()

void add(CFGNode node)
CFG

void add(Flow edge)
CFG

boolean isBranchNode(CFGNode node)
node

boolean isLoopNode(CFGNode node)
node
boolean isJoinNode(CFGNode node)
node
Flow getFlow(CFGNode src, CFGNode dst)
CFG src dst

public GraphComponentSet getFlowsTo(CFGNode dst)

CFG dst
GraphComponentSet getFlowsFrom(CFGNode src)
CFG src
GraphComponentSet getSrcNodes(CFGNode dst)
CFG dst
GraphComponentSet getDstNodes(CFGNode src)
CFG src

GraphNode getTrueSuccessor(CFGNode node)
CFG node

GraphNode getFalseSuccessor(CFGNode node)
CFG node
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GraphComponentSet getCallNodes()

CFG
GraphComponentSet getForwardReachableNodes(CFGNode from, CFGNode to)
CFG from to

GraphComponentSet getForwardReachableNodesWithoutLoopback(
CFGNode from, CFGNode to)
CFG from to
( )
GraphComponentSet getBackwardReachableNodes(CFGNode fromNode,
CFGNode toNode)
CFG from to

GraphComponentSet getBackwardReachableNodesWithoutLoopback(
CFGNode from, CFGNode to)
CFG from to

CFGNode

CFG

GraphComponentSet getPredecessors()
CFG

GraphComponentSet getSuccessors()
CFG

int getPredecessorsNumber()
CFG

int getSuccessorsNumber()
CFG

boolean isBranch()

boolean isJoin()
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boolean isNextToBranch()

boolean isLeader()

boolean isLoop()

boolean isNormalStatement()

boolean isAssignmentSt()

boolean isBranchSt()

(if, switch-case, while, do, for-condition)

boolean isEntrySt()

boolean isCallSt()

boolean isSwitchSt()

switch

boolean isReturnSt()
return

boolean isParameterSt()
boolean isFormalSt()
boolean isSwitchLabel()
switch (case)
boolean isMergeSt()

boolean hasDefVariable()

boolean hasUseVariable()

CFGClassEntryNode

CFG
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String getName()

CFGMethodEntryNode
CFG
ArrayList formallns
(formal-in)
ArrayList formalOuts
(formal-out)
String getName()
boolean isVoid()

boolean hasParameters()

void addFormallin(CFGParameterNode node)

(formal-in) node
void addFormalOut(CFGParameterNode node)
(formal-out) node

ArrayList getFormallns()
(formal-in)
ArrayList getFormalOuts()
(formal-in)
ArrayList getParameters()
(formal-in  formal-out)

int getNumParameters()

CFGParameterNode getFormalln(int num)
num (formal-in)
CFGParameterNode getFormalOut(int num)
num (formal-out)
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CFGEXxitNode

CFG

CFGMergeNode

CFG

® CFGNode branch

® void setBranchNode(CFGNode node)

® CFGNode getBranchNode()

CFFGStatementNode

CFG

® JavaVariableList getDefVariables()
® JavaVariableList getUseVariables()
® Dboolean containsDefVariable(JavaVariable v)

\"

® Dboolean containsUseVariable(JavaVariable v)
v

56



CFGAssignmentNode

CFG

CFGBranchNode

CFG

CFGCallNode

CFG
String name;
ArrayList actuallns

(actual-in)
ArrayList actualOuts

(actual-out)
void setName(String name)

name

String getName()

boolean hasArguments()

void addActualln(CFGParameterNode node)

(actua-in) node
void addActualOut(CFGParameterNode node)
(actual-out) node
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ArrayList getActuallns()
(actual-in)

ArrayList getActualOuts()
(actual-out)

ArrayList getArguments()
(actual-in  actual-out)
int getNumArguments()
CFGParameterNode getActualln(int num)
num (formal-in)
CFGParameterNode getActualOut(int num)
num (formal-in)
boolean callSelf()
CFGParameterNode
CFG
int ordinal
void setOrdinal(int num)
num
int getOrdinal()

JavaVariable getDefVariable()

JavaVariable getUseVariable()

Flow

CFG

boolean loopback
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Flow(CFGNode src, CFGNode dst)
src dst

void setTrue()

boolean isTrue()

void setFalse()

boolean isFalse()

void setLoopBack(boolean bool)

boolean isLoopBack()

void setFallThrough()
fall-through

boolean isFallThrough()
fall-through

void setParameter()

boolean isParameter()

(PDG: Program Dependence Graph)
graph.pdg
PDG
PDGNode
PDGClassEntryNode
PDGMethodEntryNode
PDGStatementNode
Dependence
CD
DD
BindingEdge
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PDG

PDG

PDGMethodEntryNode entryNode
PDG

public PDG(CFG cfg)
CFGcfg PDG

void setEntryNode(PDGMethodEntryNode node)
PDG node

PDGMethodEntryNode getEntryNode()
PDG

String getName()
PDG

PDGNode getNode(CFGNode node)
CFG node PDG

void add(PDGNode node)
PDG node

void add(Dependence edge)
PDG edge

boolean isDominated(PDGNode node)
PDG node

boolean isTrueDominated(PDGNode node)
PDG node

boolean isFalseDominated(PDGNode node)
PDG node

PDGNode

PDG

PDGNode(CFGNode node)
CFG node PDG
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boolean isBranch()

boolean isLoop()

boolean containsDefVariable(JavaVariable v)

boolean containsUseVariable(JavaVariable v)

PDGClassEntryNode

PDG

String getName()

PDGMethodEntryNode

PDG

String getName()

PDGStatementNode

PDG

PDGStatementNode(CFGStatementNode node)
CFG node PDG

boolean isStatementNode()
PDGStatementNode ( true)
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JavaVariableList getDefVariables()

JavaVariableList getUseVariables()

boolean containsDefVariable(JavaVariable v)
v

boolean containsUseVariable(JavaVariable v)
v

Dependence

PDG

Dependence(PDGNode src, PDGNode dst)
src dst

boolean isCD()

boolean isDD()

(Def-Def)
boolean isDU()
(Def-Use)
CD
PDG (CD: Control Dependence)

CD(PDGNode src, PDGNode dst)
src dst

void setTrue()

boolean isTrue()
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void setFalse()
boolean isFalse()
void setFall()
fall
boolean isFall()
fall
DD
PDG (DD: Data Dependence)

private JavaVariable var

PDGNode loopCarriedNode

DD(PDGNode src, PDGNode dst)

src dst
DD(PDGNode src, PDGNode dst, JavaVariable v)
src dst %

void setVariable(JavaVariable v)

JavaVariable getVariable()

void setLoopCarriedNode(PDGNode n)

PDGNode getLoopCarriedNode()

boolean isLoopCarried()

void setDefUse()

Def-Use

boolean isDefUse()
Def-Use
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void setDefOrder()
Def-Def

boolean isDefOrder()
Def-Def
BindingEdge

CIDG(PDG)

JavaVariable var

BindingEdge(GraphNode src, GraphNode dst)
src dst

BindingEdge(GraphNode src, GraphNode dst, JavaVariable v)
src dst v

void setVariable(JavaVariable v)
v

JavaVariable getVariable()

void setClassMember()

boolean isClassMember()
void se-tMethedCaII()
boolean isMethedCall()

void setParameter()

public boolean isParameter()

void setArgument()

boolean isArgument()
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Java GUI

Java

Java

Java
(AST: Abstract Syntax Tree)
(CFG: Control Flow Graph)

Java

AST (parser.ast )
(model )
CFG (graphs.cfg )

Java
( )
(try-catch- finaly , throw )
Java

a) JavaParser (parser )

b) JavaModelFactory (parser )

c) CFGFactory (graphs.cfg )

JavaParser parser.ast
JavaCC (Java Compiler Compiler) Java

65



JavaModelFactory

Java

void setJDKFile(String name)

JDK name
public String getJDKFile()
JDK

JavaFile getJavaFile(String name)
name JavaFile
JavaFile getCloneOfJavaFile(JavaFile ffile)
jfile
JavaFile getParsedFile(String name)
name
boolean exists(String name)
name JavaFile
boolean exists(JavaFile ffile)
jfile
addParsedFile(JavaFile ffile)
jfile

void removeAllParsedFiles()

void removeParsedFile(JavaFile jfile)
jfile

void removeParsedSummaryFile(String name)

name JavaFile

void removeAllParsedSummaryFiles()

boolean isParsed(String name)
name

JavaFile parseEachFile(String name)
name

JavaFile

JavaFile parseEachFile(String name, String text)

text name
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SummaryJavaFile getSummaryJavaFile(String name)
name
SummaryJavaFile parseEachSummaryFile(String name, String text)
text name
SummaryJavaFile parseEachSummaryFile(String name)
name
boolean existsInParsedSummaryFiles(String name)
name

void collectinformation()

String getQualifiedName(String name)
name

String getQualifiedNameList(String nameList)

SummaryJavaClass getSummaryJavaClassInSelf(String name)
name
SummaryJavaField getFieldType(JavaClass jclass, String name)
jclass name
SummaryJavaField getFieldType(JavaClass jclass, String cname, String name)
chame jclass
name
SummaryJavaField getFieldTypeAt(JavaClass jclass, String name)
jclass name
SummaryJavaField getFieldTypeAt(JavaClass jclass, String chame,
String name)
chame jclass name

String wideningConversions(List vlist)
vlist

SummaryJavaMethod getMethodType(JavaClass jclass, String name,
ArrayList params)
jclass name params

SummaryJavaMethod getMethodType(JavaClass jclass, String cname,
String name, ArrayList params)
chame jclass
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name params

® SummaryJavaMethod getMethodTypeAt(JavaClass jclass, String cname,
String name, ArrayList params)
chame jclass

name params

CFGFactory

AST CFG GraphFactory

® Obiject visit(ASTCompilationUnit node, Object data)

AST node CFG data
AST
visit
Java CFG
(PDG: Program Dependence Graph)
PDG (CIDG: Class Dependence Graph)
PDG
CFG
PDG CIDG (graphs.pdg )
(graphs.slice )
Java JDK
a) CDGFactory (graph.pdg )
b) DDGFactory (graphs.pdg )
c) Slice (graphs.slice )
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CDGFactory

CFG

® void create(PDG pdg, CFG cfg)
CFG cfg PDG pdg

DDGFactory

CFG

® void create(PDG pdg, CFG cfg)
CFG cfg PDG pdg

Slice

PDG

® PDGNode criteriaNode

® JavaVariable criteriaVar

® Slice(PDGNode node, JavaVariable var)
node var

® Slice(JavaVariable var)
var

Java CFG, PDG
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CFG, PDG,

( )Java
a) Refactoring (refactor )
b) ClassRefactoring (refactor )
d) MethodRefactoring (refactor )
e) FieldRefactoring (refactor )
f)  VariableRefactoring (refactor )
g) MiscellaneousRefactoring (refactor )
h) Refactoringlmpl (refactor.util )
i) RefactoringVisitor (refactor.util )
j)  PrintVisitor (refactor.util )
b) 9g) Refactoring
Refactoring ( )

Java

String rootDir

JavakFile ffile

JavaClass jclass

JavaComponent javaComp

List changedFiles

String logMessage
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JavakFile originalJFile

static RefactoringCommand create(String command, String packagePath)
command
packagePath
void setSource(JavaFile jf, int line, int column)
( line column)
void setRootDir(String rootDir)
List getChangedFiles()
public DisplayedFile getChangedFile(String name)
name
String getRefactoringLog()
void execute()
boolean confirm()
void restore()

void clean()

execute Refactroing

abstract void setUp()

abstract void preconditions()

abstract void transform()

abstract void additionalTransformation()
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abstract String getLog()

ClassRefactoring

static RefactoringCommand create(String command)

void setUp()

MethodRefactoring

JavaMethod jmethod

static RefactoringCommand create(String command)

void setUp()

void showFilesCallingMethod(JavaMethod jm, List files)

FieldRefactoring

JavaVariable jvar

static RefactoringCommand create(String command)
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void setUp()

void showFilesUsingField(JavaVariable jv, String name, List files)

VariableRefactoring

JavaVariable jvar

static RefactoringCommand create(String command)

void setUp()

MiscellaneousRefactoring

static RefactoringCommand create(String command)

Refactoringlmpl

String findSameNameFilelInPackage(String name, JavaFile jf)
if name
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boolean existsSameNameFileInPackage(String name, JavaFile jf)
if name

boolean isUsedInFile(String type, JavaFile jf)
if type
boolean isUsedInClass(String type, JavaClass jc)
jc name
List collectFilesUsingClass(JavaClass jc)
jc
List collectFilesCallingMethod(JavaMethod jm)
jm
List collectFilesContainingSubclassesCallingMethod(JavaMethod jm)
jm

List collectFilesUsingField(JavaVariable jv)
v
List collectFilesContainingSubclassesUsingField(JavaVariable jv)
v

String getClassName(String name)
name ( # )
boolean existsSameNameClassinPackage(String name, JavakFile jf)
if name

boolean existsSameNameClassInFile(String name, JavaFile jf)
if name
boolean existsSameClassinFile(JavaClass jc, JavaFile jf)
jf ic
List collectSubclasses(JavaClass jclass)
jclass

List collectChildren(JavacClass jclass)
jclass

JavaMethod getGetter(String name, JavaVariable jv)
name v Setter

JavaMethod getSetter(String name, JavaVariable jv)
name v Getter

boolean existsSameNameMethodInClass(String name, JavaClass jc)
jc name
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boolean existsSameParameterMethodInClass(JavaMethod jm, JavaClass jc)
jc jm

boolean existsSameMethodInClass(JavaMethod jm, JavaClass jc)
jc jm ( )

boolean existsSameMethodBetweenClasses(JavaClass src, JavaClass dst)
src dst
List collectSameMethodInSuperclasses(JavaMethod jm)
jm
List collectSameMethodInSubclasses(JavaMethod jm)
jm
List collectSameMethodInClasses(JavaMethod jm, List classes)
classes jm

boolean callsMethodsInClass(JavaMethod jm, JavaClass jc)
jc jm
List collectCalledMethodsInClassOrAncestors(JavaMethod jm)
jm jm

List collectCalledMethodInClass(JavaMethod jm, JavaClass jc)
jc jm
boolean callsMethodsInAncestors(JavaMethod jm)
jm jm

boolean callsMethodsInClassOrAncestors(JavaMethod jm)
jm jm

boolean callsPrivateMethods(JavaMethod jm)
jm private
boolean isCalledInClass(JavaMethod jm, JavaClass jc)
jm jc
List collectCalledMethodsInClass(JavaClass jc)
jc
List collectCalledMethodsInMethod(JavaMethod jm)
jm
List collectSubclassesCallingMethod(JavaMethod jm, JavaClass jclass)
m Ic
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List collectChildrenCallingMethod(JavaMethod jm)
jm ic
JavaVariableList collectVariablesReferringToClass(JavaMethod jm, JavaClass jc)
jm ic
boolean refersToPrivateField(JavaMethod jm)
jm  private
JavaVariableList collectVariablesReferringToPrivateFields(JavaMethod jm)
jm private
boolean usesFieldsIinClass(JavaMethod jm, JavaClass jc)
jm ic
boolean existsSameNameFieldInClass(String name, JavaClass jc)
jc name
boolean existsSameFieldinClass(JavaVariable jv, JavaClass jc)
jc v
boolean existsSameFieldBetweenClasses(JavaClass src, JavaClass dst)
src dst

boolean existsSameFieldInSuperclasses(JavaVariable jv)

v Vv
boolean existsSameFieldinSubclasses(JavaVariable jv)
v Vv

boolean existsSameFieldInClasses(JavaVariable jv, List classes)
classes I\

boolean usesOtherFieldsinClassAtDeclaration(JavaVariable jv)
v

boolean existsltsDeclarationinClass(JavaVariable jv)
v v

boolean existsltsDeclarationIinClass(JavaVariable jv, JavaClass jc)
v jc

boolean usesOtherFieldsinAncestorsAtDeclaration(JavaVariable jv)
v

boolean existsltsDeclarationinAncestors(JavaVariable jv)
v v

JavaVariableList collectUsedFieldsInClassOrAncestors(JavaMethod jm)

jm jm
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® JavaVariableList collectUsedFieldsIinClassOrAncestors(JavaVariable jv)
v v

® Dboolean isDirectlyUsedInClass(JavaVariable jv, JavaClass jc)
v jc ( )
® Dboolean isDirectlyUsedInClass(JavaVariable jv, JavaClass jc, JavaMethod gm,
JavaMethod sm)
v ic gm sm

® List collectSubclassesUsingField(JavaVariable jv, JavaClass jclass)
v v

® List collectChildrenUsingField(JavaVariable jv)
v jv

® boolean isUsedInClass(JavaVariable jv, JavaClass jc)
jc v
® boolean isUsedInClass(JavaVariable jv, JavaMethod jm)
jm I\
® boolean existsSameNameVariableInMethod(String name, JavaMethod jm)
jm name
® boolean refersToPrivateField(JavaVariable jv)
v private
® boolean isLocallyUsedIinMethod(JavaVariable jv)
\Y

RefactoringVisitor

AST AST

®  String text

® ArrayList highliters

77



ArrayList getHighlights()

InsertCodeNode insertCode(Node node, int index, String code)
AST index code AST

InsertCodeNode insertClass(Node node, int index, String code)
AST index code

InsertCodeNode insertMethod(Node node, int index, String code)
AST index code

InsertCodeNode insertField(Node node, int index, String code)
AST index code

void deleteClass(Node node)
AST node

void deleteMethod(Node node)
AST node

void deleteField(Node node)
AST node

void deleteNode(Node node)
AST node

protected void deleteNode(Node node, int index)
AST node index AST

void setHighlight(Token token)
token (

void setHighlight(Node node)
AST node

void changeModifier(Node node, String oldmod, String newmaod)
oldmod newmod
PrintVisitor

AST

StringBuffer code
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® public String getCode(JavaComponent jc)

® String getCode(Node node)

AST node AST
GUI
a) Refactor (gui )
b) PositionVisitor (gui )
Refactor
AST

® RefactoringCommand commander

® int refactoringld

® JavaFile jfile

® JavaComponent javaComp
JavaComponent

® public void setJavaComponent(JavaFile ffile, int bl, int bc, int el, int ec)
( bl, bc, bc, ec)
JavaComponent

® boolean isClassRefactoring()
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boolean isMethodRefactoring()

boolean isFieldRefactoring()

boolean isVariableRefactoring()

boolean isSwitchRefactoring()

void execute(String command)
command

String getDestinationText(String name)
name

void updateTextPane(String command)

boolean canUndo(TextPane)
textPane

void undo(TextPane)

textPane

boolean confirmUndo(String command, List files)
command files

PositionVisitor

JavaComponent

int beginLine

int beginColumn

int endLine

int endColumn
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private ArrayList javaComps
JavaComponent

JavaComponent getTokenAt(JavaFile ffile, int line, int column)
( ) ( line, column)
JavaComponent
JavaComponent getTokenAt(JavaFile ffile, int bl, int bc, int el, int ec)
( bl bc, el, ec)
JavaComponent
ArrayList getFoundJavaComponents()
JavaComponent

JavaComponent getFoundJavaComponent()

JavaComponent
public SimpleNode getFoundASTNode()
JavaComponent AST
( 2 )
a) RefactoringHistory (gui )
b) RefactoringRecord (gui )

RefactoringRecord

RefactoringHistory
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List records

( )
LinkedList memories
HashMap memoriesMap

List recordsMatched1

List recordsMatched?2

void clear()
List sortDisplayedCommand(Collection collection)
collection
List getRecordsMatchedLastOne()
List getRecordsMatchedLastTwo()
void memorize(TextPane textPane)
TextPane

List collectAllISequences()

public void retrieve(RefactoringRecord recordl, RefactoringRecord record?2)
recordl, record2

boolean load()

boolean store()
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(GUI)

Unicode

a) TextPane (gui )
b) TextUndoManager (gui )

TextPane
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JTextArea textArea
Java2

String filename
boolean textChanged
long lastModifiedTime
int selectionStart
int selectionEnd
void setFileName(String name)
name
String getFileName()
void setText(String text)
text
String getText()
void insert(String text)

text

void setCaretPosition(int pos)
pos
int getCaretPosition()
void setLastModified(long time)
time
long getLastModified()

void cut()

void copy()
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void paste()
int findUpward(String word, int from)

from
word

TextUndoManager

LinkedList commands

Stack redoCommands

void undo()

void redo()

void append(RefactoringRecord record)
RefactoringRecord getLastRefactoringCommand(int num)
num

RefactoringRecord getLastRefactoringCommand()

void undoRefactoring()

LinkedList getRefactoringCommands()

85



a) TabbedTextPane (gui )
b) RefactoringMenu (gui )

TabbedTextPane

List texts

int selectedIndex

TextPane newFile(String name)
name

TextPane openFile(String name, String content)
name text
public void saveFile(TextPane textPane)
void closeFile()
TextPane getTextPane(String name)
name
int getOpenFileNum()
List getTexts()
TextPane getCurrentTextPane()
void mousePressed(MouseEvent evt)

public void mouseReleased (MouseEvent evt)

showPopup(MouseEvent evt)
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RefactoringMenu

JMenu initClassesMenu()

JMenu initMethodsMenu()

JMenu initFieldsMenu()

JMenu initVariablesMenu()

JMenu initMiscellaneousMenu()

void initGuideMenu()

void buildGuideMenu(TextPane textPane)

textPane

void menuSelected(MenuEvent evt)

public void setRefactoringMenu(Point point)
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Java

CPU

http://refactoring.fse.cs.ritsumei.ac.jp

refactoring@fse.cs.ritsumei.ac.jp
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