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void printEnd(int line, int column) {

System.out.printin(“line:” + line);

" pringegin -}

System.out.printin(“column:” + column);

..}

void printBegin(int line, int column) { =

System.out.printin(“line:” + line);
System.out.printin(“column:” + column);

..}

void printEnd(int line, int column) {

printLocation(line, column)

)

printBegin 1=

void printBegin(int line, int column) {k

printLocation(line, column);

-}

intLocation ==+

void printLocation(int line, int column) {
System.out.printin(“line:” + line);
System.out.printin(“column:” + column);

}

U 1:0000000 (Extract Method)[4]
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& Refactoring

Pull up - T

The fallbwing changes are necessary to perform the refactoring -

Changes to be performed dL 4%

@ Rectangle
“[¥]#s Remowe member declaration
E| .@1—' Diarno ndS hape. gva — DrawTool/sro/drawtool/figure

--.@ DiamandShape
------ .@, Remove member declaration
=8 .@,—' Parallelogram. ava — DrawTool/sro/drawtool/ figura
=[] Parallelogram
------ .q‘-}. Add member declaration

Rectangle. jEva

Original Source Refactored Source
package drawtool.figure; package drawtool.figure; :J
public class Rectangle extends P public class Rectangle extend
public Rectangle {int basze, i public Rectangle {(int base
supet (hase, height); super (base, height);
} }

public int calcula 2a () | }
return this.has

[

rl > rl ]

{ Back | et > | Finish I Cancel |
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Price Price
Price price getCharge ] Price price l getCharge ]
= new RegularPrice(); ? = new RegularPrice(); f
1 |7 - s/
?r_l f:e.getCharge() f 'I:E' RegularPrice prl E:e.getCharge() f Hj RegularPrice
w getCharge ]
(000000000 Gb)00D0O00ooooo

0400000000

O00040)000000000D00 RegularPrice0 00000 Price0 0000000
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/‘ TANT—ZADERT '\ / atomic changesM&E&C \

AffectingChanges(t,, C) ‘

AffectedTests(T) \ AffectingChanges(t,, C)

O 5: Affected Tests O Affecting Changes

gsogbooopoboogoboobnoobobon

T . 0ooOoooooo
C : atomic changes 0 O O
AffectedTests(T) : DO0O0O0O0OO0O0T0O000O0O0OOOOOOOOO
gobooooboooooooooooon
AffectingChanges(t,C) : atomicchangesJ 00 CO0OO0O0O0O0O0O0OOO0O tO
0000000000000 O000 atomic changes
ooooooon

osoopoooobooooooooooog

T = {t1,ta,t3,t4}
C = {c,co,c3,ca,05,c6}
AffectedTests(T) = {ta,ts}
AffectingChanges(t2,C) = {c1,c2,c3}
C)

AffectingChanges(t4, = {es,cq,05}
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- DrawTooDrawToolchanged
=% ChangeMethod ID13 calcukateArest) in [drawtool figure Paralielogram] in project [DrawT ool changad]
@ AddMethod 1012 caloulste Area() in [drawtool figure Parallzlogram] in project [DrawTool changed]
=8, Lookup Changs (032 <drawtoo figure. DiamondS hape |, drawtool fioure. Figure caloulate Ares()
=2 DeleteMethod 108 caloulate Areal} in [drawtool figure DiamorndShape] in project [DrawTaal]
L ChangeMethod 109 calculateAreal) in [drawtool figure. DiamondShape] in projct [DrawTool.changed]
@ AddMethod 1012 caloulste Area() in [drawtool figure Parallzlogram] in project [DrawTool changed]
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L. Affecting Changes Ghanges (Category)

Add Method Changes
@ Addiethod ID1 2 calculateAreal) in [drawtool figure. Parallelogram] in project [DrawT ool changed]
B+ Change Method Changes
=% ChangeMethod ID13 calculateArest) in [drawtool figure. Paralielogram] in project [DrewT ool changad]
© @ AddMethod ID1 2 caloulateAreal) in [drawtonol figure. Parallelogram] in project [DrawTool changed]
# ChangeMethod ID11 calculate Areal) in [drawtool figure. Rectangle] in project [DrawT ool changed]
ChangeMethod 108 caloulate Areal) in [drawton | figure DismondShape] in project [DrawTool changedd]
=~ Delete Method Changes
E| 2 DeletehMethod 108 calculste Areal) in [drawtool figure DismondShape] in projgct [DrawTool]

: % ChangaMethod ID9 calculateAreal) in [drawtool figure. DiamondShape] in project [DrawTool changed]
-2 DeleteMethod 1010 caloulate Areal? in [drawtonl figure. Rectangle] in project [DrawTool]

% ChangeMethod ID11 caloulateAreal) in [drawtool figure. Rectangle] in prokct [DrawT ool changed]
Bl Lookup Changes
28, Lookup Changs (101} <drawtoo| figure. DiamondS hape |, drawtool figure. Diamo ndS hape. calculate Areal(l

-2 DeleteMethod 108 caloulateArea( in [drawtool figure DiarmondShape] in project [DrawTool]
Lookup Change {104} <drawtoolfigure.Rectangle , drawtool figure. Figure. calculate Area(ly
-2 DeleteMethod 1010 caloulsteAreal in [drawtool figure Rectangle] in projgct [DrawToaol]
i -2 AddMethod 1012 calculsteArealy in [drawtool figure. Parallelogram] in project [DrawT ool changed]
E| Ck Lookup Ghangs (D6} <drawtool figure Rectangle |, drawtool figure Parallelograrm caloulate Area(l>
: -2 AddMethod 1012 calculsteArealy in [drawtool figure. Parallelogram] in project [DrawT ool changed]
- Ck Lookup Changs {1032 <drawtool figure DiamondS hape | drawtool figure. Figure caloulate Area()>

#-2 DeleteMethod ID8 calculateAreat) in [drawtool figure. DiamondShape] in projkect [DrawTool]

@ AddMethod 1012 caloulste Area( in [drawtool figure Parallzlogram] in project [DrawTool changed]
2, Lookup Changs (102 <drawtool figure Rectangle |, drawtool figure. Rectangle. calculate Areal(lr
-2 DeleteMethod 1010 caloulateAreal in [drawtool figure Rectangle] in projgct [DrawToaol]
Lookup Change {107} <drawtoolfigure.DiamondShape |, drawtool figure. Paralle logram. calculate Areal)y
H @ AddMethod 1012 caloulste Area( in [drawtool figure Parallelograrn] in project [DrawTool changeed]
E| CL Lookup Change {105} <drawtoolfigure.DiamondShapeTestR! | drawtool figure. Parallelo gram calculate Area(l
@ AddMethod 1012 caloulste Area() in [drawtool figure F‘arallelugram] in project [DrawTool changedd]
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Figure U0 DO OOO0O O

public interface Figure {

abstract public int calculateArea();

Parallelogram 0 O 00 [

public abstract class Parallelogram implements Figure {

protected int base;

protected int height;

public Parallelogram(int base, int height) {

if (base <= 0 || height <= 0)

throw new IllegalArgumentException();

this.base = base;

this.height = height;

DiamondShape 0 0 0 [

public class DiamondShape extends Parallelogram {

public DiamondShape (int base, int height) {
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super (base, height);

if (base < height)

throw new IllegalArgumentException();

public int calculateArea() {

return this.base x this.height;

Rectangle 0 01 0 [

public class Rectangle extends Parallelogram {

public Rectangle (int base, int height) {
super (base, height);

public int calculateArea() {

return this.base * 4;

Square 1 O 0O O

public class Square extends Rectangle {

public Square (int base, int height) {
super (base, height);

if (base != height)

throw new IllegalArgumentException();
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<<interface>>Figure

[ calculateArea

Parallelogram

DiamondShape Rectangle
[ calculateArea | | | | calculateArea |
|
Square
| calculateArea J

g&uoboobobobobobobobobo

public int calculateArea () {

return this.base * this.height;

gbobobobobobogpoon
ooOoJdunit0 000000000000 00OOOOOOOOOODOOD

DiamondShapeTest 0 0 [0 [0

import junit.framework.TestCase;

public class DiamondShapeTest extends TestCase {
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public void testCreateDiamondShapeWithIllegalArgument ()
try A
Figure figure = new DiamondShape (3, 4);
} catch (Exception e) {
assertTrue (true);
return;

}
fail();

public void testCalculateArea() {
Figure figure = new DiamondShape (3, 2);

assertEquals (6, figure.calculateArea());

SquareTest 1 00 O

import junit.framework.TestCase;

public class SquareTest extends TestCase {

public void testCreateSquareWithIllegalArgument () {
try {
Figure figure = new Square (3, 2);
} catch (Exception e) {
assertTrue (true);
return;
}
fail();

public void testCalculateArea () {
Figure figure = new Square (3, 3);

assertEquals (9, figure.calculateArea());
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