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class Customer ...
public statement() {

lterator it = _rentals.iterator();
while (rentals.hasNext()) {
Rental each = (Rental)it.next();
double thisAmount = amountFor(each);

}
private double amountFor(Rental aRental) {
switch (aRental.getMovie().getPriceCode()) {

case Movie.NEW_RELEASE:
result += aRental.getDaysRented() * 3;

class Customer ...
public statement() {

lterator it = _rentals.iterator();
while (rentals.hasNext()) {
Rental each = (Rental)it.next();
double thisAmount = each.amountFor();

13 , Feb 27, 2002

} san |_|
amountFor
class Rental ...
public double amountFor() { V

switch (getMovie().getPriceCode()) {

case Movie.NEW_RELEASE:
result += getDaysRented() * 3;




Opdyke:

® 26

Fowler:
® /2

(
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(

(precondition)
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JRB (Java Refactoring Browser)

JRB

et
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Java

FI=1k.1|

public class Tile {
public int posX, posY;

Tile(int x, int y, Color c) {
¥

public void paint(Graphics g, int offsetX, int offsetY) {
int left = posX * size + offsetX;
g.setColor(color);
g.fillRect(left + border, top +...);

g.setColor(Color.white);

for (inti=0; i< border; i++) {
g.drawLine(left + i, top + i, right-i, top + i);
g.drawLine(left + i, top + i, left + i, bottom - i);

g.setColor(Color.black);
g.drawRect(left , top, size - 1, size - 1);

13
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public class Tile {
public int posX, posY;

Tile(int x, int y, Color c) {

¥

public void paint(Graphics g, int offsetX, int offsetY) {
paintBackgroundGraphics g);

eraseTile();
paintTitle();

public void paintBackground(Graphics g, int x, inty) {

¥

public void paintTile(Graphics g, int x, inyt y) {
N

public void eraseTitle(Graphics g, int x, inty) {
N




JRB

JRB

GUI




(AST)

UnmodifiedClassDeclaration

AST (Abstract Syntax Tree)

[“class”] “Customer” | | ClassBody

UnmodifiedClassDeclaration

[
| | [ ‘class” ] ‘Rental’ CIassIBody
“'| | ClassBodyDeclaration | | “¥’ | | )
yl ClassBodyDeclaration
MethodDeclaration: l Dgl:l
| | ' | | C 1 L]
[“public”] ResultType | | MethodDeclarator Block %ﬁ%
| | |
| |
Tylpe “statement” || FormalParameters BIockSt|atement %%
i 1O
Name | LocalVariableDeclaration ]
[ | I I |
String | PrimitiveType VariableDeclarator
i “double’ i

“statement’ ® “statement?’

VariableDeclaratorld

“totalAmount”

13 , Feb 27, 2002
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(CFG)

[1]
[2]
[3]

class Customer {

public String statementy() {
double totalAmount = 0;
int renterPoints = 0;

[4] lterator rentals = _rentalsiterator();
[5] while (rentals.hasNext()) {
[6] Rental each = rentals.next ();
[7] double thisAmount = each.getCherge();
8] if (each.getMovie().getPriceCode() == ...)
[9] renterPoints = renterPoints + 2;
else

[10] renterPoints++;
[11] totalAmount = totalAmount + thisAmount;

}
[12] String result = “Amount: “ + String.valueOf(totalAmount)

+ “Points: “ + String.valueOf(renterPoints);
[13] return result;
}
}
13 , Feb 27, 2002

CFG (Control Flow Graph)




(PDG)

class entr
Y1 Ccustomer PDG (Program Dependence Graph)

method entry !

a }’.\ else G —————— totalAmount|= 0
. f @ DD:
I ~ . ‘ - y

CD: ~ then “~totalAmount =|totalAmount [+ thisAmount

13 , Feb 27, 2002 10



(Java program)

Package # of files
parser (including “.jjt") 7
parser.summary (including “.jjt") 7
model 8
graphs 1
graphs.cfg 18
graphs.pdg 13
graphs.slice 1
graphs.util 7
refactor 8
refactor.classes 18
refactor.methods 10
refactor.fields 14
refactor.variables 6
refactor.miscellaneous 2
refactor.dialog 14
refactor. util 5
gui 29
total 168
13 , Feb 27, 2002

“.jjt" is a JavaCcC file.
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E&fﬁ Java Refactoring Browser

File Edit Refcatoring Options Help

NEERERREEIEE

3 Coyjribexamples
@ [ RefactoringTest
& [ ClassesTest
[y Customer java
[y Movie java
[y Rental java
[y store java
@ ] ErrorTest
@ [ FieldsTest
@ ] HistoryTest
@ 3 MethodsTest
& ] MiscellaneousTest
@ 3 variahlesTest

13

| Customer.java |

import jawa.util.®;

class Custoner| {

pri Cut
Paste
pub

Class
Method
Field

A

}

(1)

e Class (8 )

e Method

e Field (7

e Variable
e Miscellaneous

£
k
Variable ]
publ = (
Miscellaneous » |
[

(2)

(Guide)

(3)

] History...
CGuide >
pub Undo ) k
, Feb 27, 2002

(Undo)

12




@ Class @ Field

(1) Rename Class (1) Rename Field

(2) Move Class (2) Move Field

(3) Merge Class (3) Delete Field

(4) Delete Class (4) Pull Up Field

(5) Extract Subclass (5) Push Down Field
(6) Extract Superclass (6) Encapsulate Field

(7) Extract Super Interface (7) Self Encapsulate Field
(8) Extract Interface

@ Variable
@ Method (1) Rename Variable
(1) Rename Method (2) Delete Variable
(2) Move Method (3) Slice on Variable
(3) Delete Method
(4) Pull Up Method @ Miscellaneous
(5) Push Down Method (1) Switch to Polymorphism

13 , Feb 27, 2002 13



(Rename Method)

[23 Java Refactoring Browser

File Edit Refcatoring Options Help

[SELE @ B IE el E;g Fename Method x|
[ Cyjrb\examples [Customerjava | .
© [ RefactoringTest Input new class, method, field, or variable name:
o [ ClassesTest public String gethddress() {
&[] ErrorTest return address.eetZipCode() + “ 7 + address.getCo Old name: gEtﬂ\ddrESS
& [ FieldsTest } Cut
& T History Test Copy New nam i )
¢ CJMethodsTest public String | Paste QEEIPﬁHW
[ Address java return add  clags y |+ 77 + address.getCol
[} customer java 1 Method » | Rename Method > Ok Cancel
[ Movie java } Field G i itk
O Remtel s _ Variable * | Delete Method
O Spema-n(jusmme” class ?ustomer?le Miscellaneous » Pull Up Method
[ store java mrivate Strin -
g History... Push Down Method
@ I MiscellaneausTest |||} :
5 Guide (]
& [ variablesTest -
class Customer3 e calbine
4
EE5File list x|
he method invocation to method getAddress of class Customer. Select sometoh
CyjriexamplesiRefactoring TestiethodsTestiSpecialCustomer java
ChrbiexamplesiReractoring Testiviethods Testistore java
/ OK Cancel
13 , Feb 27, 2002 14



(Cont.)

x|
'
Confirm changes made to the following texts: Cu Sto mer Java
S .
Customer .java
Before After —
protected Address address: public Str{nz zetZipAndCountry() et
i urn aj s.zetZipla + " "+ address.getCountry();

public Str(ng gethddress() {
return ab 2 bfde() +

+ address. zetCaunt ry(};

public String getéddress() {
return getZiphndCount ryld;

public String zethddress2() {
return address.zetZipCode(}) +

+ address. zetCountry();

public String getdddress2() {
return address.zgetZiplode() +

H

now

+ address.zetCountry();

class Customer? extends Customer {
private String _name;

class Customer? extends Customer {

class Customerd extends Customer? | 1 privateiibrinesanane: %
public String zetMamel) { [ ﬁ
return “u + zethame((+ zethddress(): class Customerd extends Customer? f"_"
1
H P :
return “##” + getName (\t zetZipAndCountry(); P

Store.java

I»

Iterator it = customers.iterator();
while {it.hashext () {

Customer cus = (Customer)it.next();
2 print (o i

while (it.hasMexti)) {
Customer cus = (Customer)it.next();

TZetMane() + *

System out.print y
{cuz. zet ZipdndCount v (0

1
Chyjrivexamples\Refactoring TestWethods TestStore java

-

Ok Cancel

E

13 , Feb 27, 2002 15



(Move Method)

File Edit Refcatoring Options Help

@@@@@@@m ve Method: amountFar

3 Cohjritexamples W
% [J RefactoringTest Input targe class name:
& 3 ClassesTest private double amountFor (Rental afentall) | ;
@ [ ErrorTest double resull o Source name: (Customer
@ J FieldsTest switch (aRen CD;]_'V PriceCode()) | ar
® 7 HistaryTest case Mov Paste Target name: flass:
@ [ MethodsTest IFESU . T s
[y Address java if [k “E Al 5 90 —
[y Customer java i FRnatie Meshod Ok Cancel
[y Movie java hreal E'E"_’ ¥ |  Move Method L
[y Rental java case Moy ‘—"_a"ame *| Delete Method
[} SpecialCustomer | resy  Miscellaneous ¥ | pullUp Method J
[ Store java hrea  Histony. Push Down Method o x|
& Miscellaneous Test case Moy %“'de ; 3 Cyrbyritestcases\Refactoring T est
&dvarlabmSTESt rz’fsur_n_._x_; [T N T R I L R B 3"|j0|aSSESTESt \

@ ] ErrorTest
& [ FieldsTast

©- [ HistaryTest

fethod: amountFor EI g
[y Address

Input targe class name: [y Customer

[y Customer2 >

Source name: |(Customer [y Customers

/
Target nam€ |t\WethodsTest\Rental java#Rental

pecialCustormer

Ok Cancel D AE
& [ MiscellaneousTest

/ @ [ variablesTest J

13 , Feb 27, 2002 16



Confirm changes made to the following texts:

Before

private double amountFar{Rental aRental) {
double result = 0;
switch (aRental.zetMoviel).zetPriceCode()) {
caze Mowie.REGULAR:
result += 21
if (aRental.zetDaysRented(} » 27
result += (aRental.zetDaysRented() - 2 # 1.5;
break;
caze Movie.MEW RELEASE:
result += aRental.gzetDavsRented() # 3;
break;
case Movie.CHILDRENS:
result += 1.5;
if [aRental.zetDaysRented() » 3}
result += {aRental.zetDaysRented() - 3 ) & 1.5;
break;

H

return result;

protected fddress address;

ChrbiexamplesiRefactoring T estivethods Testy [

3

public double amountFor{Rental aRental) |
return aRental.amountFor(aRental);

protected

public 3tring getfddress() {
return address.zetZipCodel) +

public String gethddress2() {
return address.zetZipCodel) +

class Customer? extends Customer {

private String _name;

+ address. get Count ry(};

+ address. getCount ry(};

Customer.java -

return _movie;

[EN

Chjrvexamples\Refactoring Testethods TestRental java

return _movie;

result += 2;

X
Confirm changes made to the following texts:
After
public Movie zetMovie() { il public Movie zetMovie() b=t

-

Rental.java

13

, Feb 27, 2002
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(Guide)

E%;j Hiztaory

Fenamemethod:src -= MoveMethod:sre -= DeleteMethod: s

Movemethod:dst

Fenamevariahle src & Movehethod:sre -= Deletedethod: st Eenamemethod:dst

Movemethod:dst-= DeleteVaria ethod:sre -= Deletehle
FenameMethod:sre

E’i Java Refactoring Browser
File Edit Refcatoring Qptions Help

EECRERBEE

9 Cyjrbyriitestcase s\Refacthyyl | Customer,java
/ & 9 ClassesTest
@ [ ErrorTest \ : ;
] o 9 Fields Test idport java.util.#;
§ [ HistoryTest
®- [ orig 2 t ! _
%Cuamme”ava Eust :re_:?zllaa, = new Yector():
Movie java ra &
-~ MoveMethod %;&nta!-ﬁw Class Pler)
ore java Method »
~ ?eleteMethOd & Methuds%est E_ield ,
- & [ MiscellaneousTest Variable .
@ [ variablesTest Miscellaneaus M.
(1 ) History... L\
cﬁ?‘m g;ﬂﬂnamehﬂethud:dst;D
2 Undo W/
_rentals.adotaren

13 , Feb 27, 2002 18



(Undo)

RenameMethod:src -~ MoveMethod:src &

MoveMethod:dst

RM - MoveMethod:src =

MoveMethod:dst — MoveField:src

MoveField:dst

13 , Feb 27, 2002

Undo
- RenameMethod:src
(Empty)
nd
~ RM -
Copy
Paste
Class ]
Method 3
Field J
( Em ptY) Variable J
Miscellaneous #
History...
\ Guide »

MoveField:dst

e———
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¢ Smalltalk Refactoring Browser [Roberts and Brant]
e JRefactory [Seguin and Li]

e jFactory [Instantiations, Inc.]

e Transmogrify [open source]

e JBuilder6 [Borland Software Corp.]

(refactoring plan):
"(bad smells) [Fowler]
® [Opdyke]
® (design patterns) [Tokuda]

A\

, Feb 27, 2002
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Java
(JRB: Java Refactoring Browser)

(1) 24
(2) (
(3) (Undo)

, Feb 27, 2002
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Thank you!

Contact:

Katsuhisa Maruyama

Dept. of Computer Science
Ritsumeikan Univ.

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



