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3%t Decorator Pattern

Beverage
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A2 A CHo|0] 13 (basic)

Beverage
# description : string SomeCaffe
* getDescription() - string + main(in args - string [*]) - void
+ cosi() - double

A

HouseBlend / I;épressn DarkRoast Decaf
+ HouseBlend() /Espressu[} + DarkRoast() + Decaf()
+ cost() - double | cost() : double + cost() : double + cost() : double

/

HouseBlendWith Stean}édMilk
7 Too many classes with
/ condiments exist!!!

HouseBlendWithMocha




Beverage.java

3%t Decorator Pattern
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package cse.design_pattern.ch03.basic;

[=% 4 lines =/
public abstract class Beverage {
protected String description.

public String getDescription() {
return description;

}

public abstract double cost();
1
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HouseBlend.

3%t Decorator Pattern
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package cse.design_pattern.ch03.basic,

f=% 4 ines =/
public class HouseBlend extends Beverage |

public HouseBlend() {
description = "House Blend Coffee”;

J

@Qverride
public double cost() {
return .89,

J
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Espresso.java

5 package cse.design_pattern.ch03.basic,

.
g f== 4 lines =/

12 public class Espresso extends Beverage |

13

14 public Espresso() {

15 T description = "Espresso”;

16 }

17

18 @Qverride
@ public double cost() {

20 T return 1.99;

2 ]

22| ]
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HouseBlendWithSteamedMilk java

=
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T

package cse.design_pattern.ch03.basic;

[=% 4lines =/
public class HouseBlendWithSteamedMilk extends Beverage |

public HouseBlendWithSteamedMilk() {
description = "House Blend Coffee with Steamed Milk";

J

II"?IE?.'

= 25 7ot ':"I'—r“'i"‘ =4

=70 713

E
= MzZ2 H7120| 9 EHUHZ} Mz& 2c|AE S0 0F gL}
= @return £5 2001 =7t
* [
@Qverride

public double cost() {
return .89 +.1.

J
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HouseBlendWithMocha.java

b package cse.gesign_pattern.chiUs.basic,
2

A [== 4 lines =/

12 public class HouseBlendWithMocha extends Beverage {
13
14 T public HouseBlendWithMocha() {

15 description = "House Blend Coffee with Mocha”:
16 ]
17
18 [ [* %
19 = PF} =T}ot oA Edic AHO| 71HA
il = M2 & H7I20| S ot =28 ZciAE Hs0{0f gL O}
21 %
22 = @return 2725 0.2 =7}
230 - %/
24 @Qverride
@) public double cost() {
26 T return .89 + .2
2F }
28

2q )
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SomeCaffe.java

6 package cse.design_pattern.ch03.basic;

7

8 /**.4 lines */
12|  public class SomeCaffe {
13
14 f**..3 lines */
17| [ public static void main(String[] args) {

18 HouseBlend hb = new HouseBlend();

19 Espresso esp = new Espresso();

20

21 System.out.printin("HouseBlend A= Z0217FR 27,

22 System.out.printin(String. format{"HouseBlend = %.2f2 LICE", hb.cost()));
23

24 System.outprintin("Espresso 7= Z0p21/FR 77,

2s|| | [ System.out.printf("Espresso %.2f2 LICE%n", esp.cost();
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27 System.ouzprintin("HouseBlend 7|0 272 37513 A0t2I7tQ 77y,
28 System.out.printin("HouseBlend =ef A0k 210{ »

29 + "M Z HouseBlendWithSteamedMilk SeiA S BH=0{0F SfL|CE™):
30 I System.out.printf(" 7 72t HouseBlend= %.2f2 LICE%n",

31 new HouseBlendWithSteamedMilk().cost());

32

33 System.out.printin("HouseBlend HI|0f| 27t5 F7/t5tH HOrol7FR 27,
34 System.out.printin("HouseBlend =2 A 2F 210 *

35 + "M Z HouseBlendWithMocha SeiAE TH=0{0F gL|CL");

36 I System.outprintf(" 2 7} 3712t HouseBlend %.2f& LICF.%n",

37 new HouseBlendWithMocha().cost());

38| — }

39

40 }
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3%t Decorator Pattern

4™ 1 (enhancement1)

My ZeHs 2 27pstuict ofiofl Liele) & 7]
ofcf 4-|.1_{J+l SIEE LS u&%uﬂ 5|7ﬂ5?
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o

w45
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Beverage

description
milk

soy
mocha
whip

getDescription()

> cost()

hasMilk()
setMilk()
hasSoy()
setSoy()
hasMocha()
setMocha()
hasWhip()
setWhip()

/| TIEF HEE

HouseBlend

Espresso

cost()

cost()
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=258 =cll£ Co]oj A,

- enhancement01

Beverage
# description : string
- milk : bool = false
- mocha : bool = false

can add soy, whip... b}

SomeCaffe | + getDescription() - string
+ main(in args : string [*]) : void + cost() - double cost() - only calculate
+ hasMilk() : boal | the cost of added
+ setMilk{in milk : bool) : void | condiments

+ hasMochal) : bool
+ setMocha(in mocha - boaol) - void

cost() - should add the
basic price to super.cost()

_ for condiments' cost.

HouseBlend Espresso
+ HouseBlend() + Espresso()
+ cost() : double + cost() : double | | Other classes like

DarkRoast, Decaf can be
defined the same way.
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Beverage.java

& package cse.design_pattern.chO3 . enhancement1:
-
a f== = BHBY Il |5 lines =/
@i public abstract class {
14 protected String description:
15 private boolean milk = false:
16 private boolean mocha = false:
17 L //soy. whip 522 &2 4 =277t
18
19| = public String getDescription() {
z0 return description:
=1 S }
=
23 = ==
24 ~ Z ISl gF=0| Fp2OF H| AR
25 = AMBE FefA0A cost() OlAa-=5& @He0| =8 Oi=
26 = 1 7|=5 &35 5§48 8= @412 JFEE O
=7 |
=8 -~ @return =7HEl 22| 71X
zg| L A
@ [ public double cost() {
31 double cost = 0.0;
b
33 if {hasMilk()) {
34 cost +=0.1:
55 1
36 if {thasMochal)) {
aT Ccost += 0.2
38 }
39 return cost.
40| L 1
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3%t Decorator Pattern

42
43
44
45
46
47
43
49
50
51
5
53
54
55
ol
57
58

public boolean hasMilk() {
return milk:

public void setMilk(boolean milk) {
this.milk = milk;

public boolean hasMocha() {
return mocha:

public void setMocha(boolean mocha) {
this.mocha = mocha;
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3%t Decorator Pattern

HouseBlend.java

o oa —l] O

¥
14

15
16
17
18
19
20
21
2
23

@
29
26
21
20

package cse.design_pattern.ch03.enhancement?.

f=% 4 lines =/
public class 7«1 -~ =: = ¢ extends Beverage {

|
|
|

public HouseBlend() {

J

description = "House Blend Coffee";

J==*

*®

= @return super.cost() &7}
*

@Qverride
public double cost() {

}

return .89 + super.cost();
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Espresso.java

5 package cse.design_pattern.ch03.enhancement?;
;
g [==_ 4 lines =/

12 public class Espresso extends Beverage {

13

14
15
16
17

public Espresso() {
description = "Espresso”.

}

2 [
P7 @Qverride
@ public double cost() {
24 return 1.99 + super.cost();
o5 ]

26

18 [ %

19 %

20 = @return super.cost() &7t
]
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SomeCaffe.java

G package cse.design_pattern.ch0O3.enhancement?:
-
a | f==_ 4 lines =/
12 public class SomeCaffe {
13
14| @ e
15 = @param args the command line arguments
16 = *
17| = public static void main(String[] args) {
12 HouseBlend hb = new HouseBlend():
19 Espresso esp = new Espressol();
20
21 System. out.printin{"HouseBlend FHIO|= L0217t 72"):;
22 system. out.printin(string. forma#"HouseBlend+= % .22 LICH ", hb.cost())):
23
24 System. out.printin{"Espresso A= L0272 2"):;
25 System. out.printin(String. forma#"Espresso % .2f2/LICH " esp.cost())):
26
27 System.owt.printin("HouseBlend AL 2R& &7 FME."):
28 hb.setMilk(true):
20 System. out.println(String. format(" % =713t HouseBlend= %.2fIL|CE",
a0 hb.cost())):
a1
32 System.out.printin("HouseBlend FI|0| £ 7& & ¥ = =7t L0172 2"):
33 System.owt.printin("S A4 SiA A2 2= O 0|4 I = giaLUCH )
34 L}
35
36 }
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= HIS

- M7t= 7t4 HE A| Beverage S22 =l 0f &
- M7t= SF7t HOLX[H Beverage 22| A0
- MEZ2 HAE =7} set~(), has~()
R COSt() |:|-||A|: AI—l El_g_
- Tealt Z2 MEZ
- hasWhip() ot &2
> g2 52 47
== T+ H 7152 H?
~() HAE=E
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Open-Closed Principle

- Software entities (classes, modules, functions, etc.) should be open for extension, but
closed for modification.

LBl Fof U SHOE B Qs IS 71X TR
J|E AEE AERX| 22 M2 BES SN MEL WSS TP F71E 4 Urt

- &0 http://butunclebob.com/ArticleS.UncleBob.PrinciplesOfOod
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Decorator Pattern

- A design pattern that allows new/additional behavior to be added to an existing class

dynamically.
Component
+ operation(] >3
DecoratorWindowTest} - - - > “ygo,”  |€
EmtaGeestrngi: voig| T A
r9e tm!ﬁ‘lﬂ".‘ Sll'lm'
' ------- ‘ ------ ‘
ConcreteComponent Decorator SimpleWindow mmlo_
- sdraw() : void .
] = component ﬁtﬂuuiﬁluu: Suﬁ ‘
+ operationl)
+ operation(]

[ - o l -
4draw(): void . saraw(): void
rgetDescription(): String sgetDescription(): String

ConcreteDecorator «drawHorizontalScrollBar(): vola «drasverticalScrollBar(): voiag

+ operation(]
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ConcreteComponent®
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3%t Decorator Pattern
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ConcreteComponent Decorator
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newBehavior()
/I TNE HEE
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Head First Design Patterns (0|5 Tl <) 3%}, Decorator Pattern

224 0|7] (Decorating our Beverages)

Beverage atts s o
a\:i'rat)c tomponent tlass-

component

Beverage

HouseBlend CondimentDecorator

0 Bemge, e €—— Here’s the vefevente to
Espresso Decaf e g‘c B:li‘;aﬂ‘ .{"h:& the _
costl) cost() etorators will be wrapping.
The four tontrete
Lom Ch‘tsr ont ?cr
eofkee type:

And here ave our tondiment detovators; notice
{:hcz) need to implement not only tost() but also

getDeseription(). We'll see why in a moment...

p.126
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7141 2 (enhancement?)

Beverage
# description : string #beverage
+ getDescription() : string
+ cosi() : double

Component

Concrete€Component

HouseBlend Espresso CondimentDecorator
Decorator
+ HouseBlend() + Espressol) + getDescription() : string
+ cost() : double + cost() : double
: milk: 0.1, mocha: 0.2,
' - soy: 0.15, whip: 0.15
HouseBlend: (.89 :
Espresso: 1.99 oncreteDecorato
DarkRoast: 0.99 Milk Mocha
Decaf: 1.05
+ Milk{) + Mocha()
+ getDescription() : string + getDescription() : string
+ cost() - double + cost() - double
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3. Decorator Pattern

HIRE0]E A 'S

- new Whip(new Mocha(new DarkRoast())).cost()

(Y ou'll see how in
€ 5 fewpares)

£

First, we call cost() on the Moch
outmost decorator, Whip. a calls cost() on
DarkRoast.

e Whip calls cost() on Mocha.

$1.29

O DarkRoast
returns its cost,

99 cents.

r'htll': adds its total, 10 cents,
o the result from Mocha, and
’ -
rotms the fnai rosut $125. O Morae g he resul from
’
DarkRoast, and returns
the new total, $1.19.

p.128
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Beverage.java

- Componentd]| 8l &

l package cse.design_pattern.ch03.enhancement2;
&
124 public abstract class {
il
5 protected String description = "Unknown Beverage”;
b
@) public String getDescription{) {
g return description;
g !
10
@l public abstract double cost();
12 1
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CondimentDecorator.java

- Decoratord]| oH

Ct

o
7 package cse.design_pattern.ch03.enhancement02;
3
@ public abstract class CondimentDecorator extends Beverage |{
5 protected Beverage beverage,
b
7 @Qverride
24 public abstract String getDescription();
.
10 ]
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3%t Decorator Pattern

HouseBlend.java

- ConcreteComponenti| 8l &

-] O N &= CJ a3 —

it
10
11

1

T
T

package cse.design_pattern.ch03.enhancement2;
public class HouseBlend extends Beverage |

public HouseBlend() {
description = "House Blend Coffee";

}

public double cost() {
return .29,

}
)
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Espresso.java

- ConcreteComponenti| 8l &

package cse.design_pattern.ch03.enhancement?;

}

]

¢

3 public class Espresso extends Beverage {
4

5 public Espresso() {

G T description = "Espresso”;
7 }

)

i public double cost() {

0 T return 1.99;

]

¢

}
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Milk.java

3%t Decorator Pattern

- ConcreteDecoratorO]| &t

mmhﬁlmﬁmﬁlmﬂmmhmm—‘

T
T
T

package cse.design_pattern.ch03.enhancement02;
public class Milk extends CondimentDecorator {

public Milk(Beverage beverage) {
this.beverage = beverage.

}

public String getDescription() {
return beverage.getDescription() +*, Milk";

}

public double cost() {
return .10 + beverage.cost();

}
}
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Mocha.java

- ConcreteDecoratorO]| &t

package cse.design_pattern.ch03.enhancement(?2|

public class Mocha extends CondimentDecorator {

this.beverage = beverage;

}

é T public String getDescription() {

-1 O o 4= oJ 31 —

T public Mocha(Beverage beverage) {

10 return beverage.getDescription() +*, Mocha";
1 ]

1

I8 public double cost() {

14 T return .20 + beverage.cost();
15 ]

16 1




Head First Design Patterns (0|5 Tl <) 3%}, Decorator Pattern

StarbuzzCoffee.java

System. out.printin(b1.getDescription() + " &

b1 = new Milk(b1);
System. out.printin(b1.getDescription() + " §

ht =new Mocha(b1):
System. out.printin(b1.getDescription() + " §

(e L
10
ht =new Mocha(b1):
16 System. owi.printin(b1.getDescription() +* §"

l package cse.design_pattern.ch03.enhancement2:
&
3 public class StarbuzzCoffee {
public static void marn(String args|]) {
i Beverage b1 = new HouseBlend();
"+ b1.cost());

“+b1.cost()):

+b1.cost()):

+b1.cost()):

House Blend Coffee $0.89
House Blend Coffee, Milk $0.99
House Blend Coffee, Milk, Mocha $1.19

House Blend Coffee, Milk, Mocha, Mocha $1.39




3%t Decorator Pattern

18 Beverage b2 = new Mochal(

19 ~ new Mochal

20 new

21 new HouseBlend()))):

22 | System. out.printin{b2.getDescription() + " $" + b2.cost());
G Il

24| ]

House Blend Coffee, Milk, Mocha, Mocha $1.39
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Constructor Summary

fain SaA
Java Io E protected|Fi | ter InputStream! InputStrean in)
. |

Create=s A FilterlnputStrean by a==igning the argument in 1o the field
thiz.in =20 a= to remember it for later uze,

- Decorator patternO| H-& =l 0

InputStream

FilterinputStream 2
/\Q‘r ko 2 Hl Ol aé;uw,
@l‘)s'b'@d'

dEC,QY

FileInputStream

LineNumberlnputStream

DatalnputStream

3 ;
AL O ALUITE O wholl g
%%hi ’bJ G ol il ! \

<= A
nputStream §° o o] LUt 2312 eFNEL 22

C\mCl’ea oowlpow et ConC
p.135 cf. +2 A4 javadoc 21 (InputStream, FilterinputStream, OutputStream)

Bt dewvb‘jm( '



N1 =S 0O

[ java.io.*
InputStream

ethods declared in supertypes are hidden in subtypes

https://docs.oracle.com/javase/8/docs/api/javal/io/InputStream.himl

put Stream (String name) §
File Input Stream (File file) §
File Input Stream (File Descriptor fd Obj)

File Channgl get Channel O
FileDescrptor getFO 0 K

# wvoid finalize {4

= ByteArraylnputStream
Byte Ammay Input Stream (byte buf[])
Byte Array Input Stream (byte buf[], int offset, int length)

E InputStream

= Datalnput

boolean

beyte readByte O & 11—
char readChar () § ______---"'
double readDouble () & —
float readFloat O § e
woid readFully (byte b)) § —
wvoid readFully (byte b, int off, int len) §  —
int readint ) &
String readLline O §
long readlong ) & "\
short readShaort ™, - .
String readUTF nnl:' ™ = Objectinput
int readUnsignedByte O § int available ) 4
int readUnsigned Short ) § woid close ) § o
it skipBytes (nt n) & int read O § L—
int read (byte b[) §
int read (byte b, int off, int len) &
Object read Object O K
long skip (ong n) §

readBoolean ) §

it

woid
woid
boolean
it

int

it

woid
long

available J §
close O §

rmark (int readlimit)
rmark Supported

mad Qi

read (byte b[l) &

read (byte b[], int off, int len) §
reset ) K

skip (long n) §

PipedInput Stream ()
PipedInput Stream (Piped Output Stream sre) §

wvoid connect {PipedOutput
# woid receive (int b) §

Streamn srz) §

= BufferedinputStream

BufferedInput Stream {Input Stream in)
BufferedInput Stream (Input Stream in, int size)

= PushbacklnputStream

Pushback Input Strean {Input Stream in)
Pushback Input Stream (Input Stream in, int size)

int read (byte(] b, int off, int len) %

Sequence Input Stream (Enumeration e)
Sequence Input Stream (Input Stream s1, Input Stream s2)

woid
woid
woid

unread {irt b) §

unread (byte[J b) §
unread (byte[l b, int off, int lan) §

# DbjectInput Stream ) §
Object Input Stream (Inp

woid

int

Object Input Stream. Get Field
woid

woid

Object

woid

boolean

Object Stream Class
Object

woid

Class

Object

Clazs

ut Strearn in) 4

defautt Read Object 0 §

read (byte[] buf, int off, int len) 4
readFields ) §

readFully (byte[] buf) §

read Fully (byte[] buf, int off, int len) 4
readUnshared () §

registervalidation (Object Input'validation obj, int prie) 4
enableRezolve Object (boolean enable) 4
read Class Descriptor ) §

read Object Owerride 0 §

read StreamHeader O i
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5 el ool A (io)

java.io.lnputStream I
I

java.io.FilterlnputStream

+ read() : int
+ read(in b : byte [*], in offset : int, in len : int)

LowerCaselnputStream

+ LowerCaselnputStream(in in : java.io.InputStream)
+ read() : int
+ read(in b - byte [*], in offset - int, in len : int)




Head First Design Patterns (O| & 2l =) 3%t Decorator Pattern

LowerCaselnputStream.java

1 package cse.design_pattern.ch03.io;
&
3| & import java.io. .
4
5 public class LowerCaselnputStream extends FilterlinputStream {
&
7 public LowerCaselnputStream{lnputStream in) {
g super(in);
g
10
11 @QOverride
@ public int read() throws IOException {
13 int ¢ =super.read();
14 return (c ==-1 7 ¢ : Character. fol owerCasel(char) c)):
15 }
16
17 @COverride
@ [ public int read(byte[] b, int offset, int len) throws IOException {
19 int result = super.read(b, offset, len):;
200 for (inti =offset. | € offset + result; 1++) {
21 b[i] = (byte) Character. tof owerCasel((char) b[i]):
2
-3 return result;
e d = ]-
25 1




Head First Design Patterns (0|5 Tl <) 3%}, Decorator Pattern

test.txt

- Other Sources > src/main/resources (src/main ZC| O}2}0]| resources E A Adsfior €h
- ch03 EC 44 > Empty File... 44

- test.txt L&

1| 1know the Decorator Pattern theretore | RULE!
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InputTest.java

1 package cse.design_pattern.ch(Q3.io;

g

3 B import java.io.=;

il

@ public class [[; 00200 {

B

7 El public static void main(String[] args) throws IOException {

8

g | [ System. out.printin("File.getPath(): " + new java.io.File(".").getPath()):
10 System. out.printin(“File.getAbsolutePath(): " + new java.io.File(".").getAbsolutePath());
11 | [ System.owut.printin("File.getCanonicalPath(): " + new java.io.File(".").getCanonicalPath()):
12
13 | [ System. out.printf("Working Directory = %sWn", System. getProperty " user.dir'));
14 system.ouwt.printin{(*-—mm @M8Mm8m ————————— "

File.getPath(): .

File.getAbsolutePath(): D:WNetBeansProjectsWdesign_patternit.
File.getCanonicalPath(): D:WNetBeansProjectsWdesign_pattern
Working Directory = D:WMetBeansProjectsidesign_pattern
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16 try {
& InputStream in
18 = new LowerCaselnputStream(
19 new BufferedinputStream(
20 new FilelnputStream("./src/main/resources/ch03/test.txt")));
21
zz| | [ intc
23 while ({c =in.read()) »>=0) {
24 System. out.print{{char) c);
25 }
26
27 in.close();
28 } catch (IOException e) {
=) e.printStackTrace():
30 ]
31 L)
2 )

i know the decorator pattern therefore i rule!
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1. InputTest2.java

1 package cse.design_pattern.ch03.ig;
2 —
3| [l import java.io.File;
4 | import java.io.FilelnputStream;
5 import java.io.|OException;
€ | Import java.io.lnputStream;
7 import java.net.URL;
8 import java.util.logging.Level;
9| —|import java.util.logging.Logger;
10
11 public class InputTest2 {
12 B
13| [l public void method01() {
14 InputStream resource = getClass().getClassLoader().getResourceAsStream('ch03/test txt");
15 -try (InputStream is = new LowerCaselnputStream(resource)) {
16 while (is.available() > 0) {
17 System.outprint((char) is.read());
18 }
19 } catch (IOException e) {
20 System.outprintln("2F 2 " + e.getMessage();
21 }
22| - }
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24| ] |/** getFile() A ..3 lines */|

27| =l public void method02() {

28 ?URL url = this.getClass().getClassLoader().getResource('ch03/test.txt");
29 if (url 1= null) {

30 tryé(lnputStrear_n is = new LowerCaselnputStream(
31 neén.r FiIefnputStream(urI.getFiIeO))) {

32 while (is.available() > 0) {

33 i System.outprint((char) is.read());

34 - }

35 } catch (IOException ex) {

36| || Logger.getlogger(inputTest2.class.getName()).log(Level. SEVERE null, ex);
37 - }

38 } else {

39| || System. outprintin("url O null & LICE");

40 }

41 -}

42

43 public static void main(String([] args) throws IOException {
44 new InputTest2().method01();

45 i new InputTest2().method02();

46| - '}

47 L}




