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e A Cto|0]a3: adapter

DuckTestDrive TurkeyTestDrive
+ main(in args - String[]) - void So—iag + main(in args : String[]) : void
uckAdapter :
+ DuckAdapter(in duck : Duck)
+ gobble() : void
e == :
u5e + fly() : void
= d Ve
<<interface>> ‘,ﬂ =<interface=>=
Duck Turkey
+ quack() : void 7—||'| I-|| O'I 'ﬂ'.l E'I turkey |* gobble() : void
+ fly() : void . + fly() - void
— s
TurkeyAdapter
+ TurkeyAdapter(in turkey - Turkey)
MallardDuck + quack() : void Wild Turkey
+ * VO .
+ quack() - void fly() - void + gobble() - void
+ fly() : void + fly() - void
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Target Interface-Adapter-Adaptee

DuckTestDrive TurkeyTestDrive
Adapter

DuckAdapter

+ main(in args - String[]) - void + main(in args : String[]) : void

+ DuckAdapter(in duck : Duck)
+ gobble() : void

= é*;e}}
_ WL
Target
Target \—= dyf — g
£ <interface== { o ace>> |Interface
Interface| \ p,.« Turkey
¥ ok " 4 ZHK| O{EHE] turkey |* gobble() - void
Adaptee |+ fiyNyoidf |- L+ fly() - void Adaptee
urkeyAdapter
+ TurkeyAdapter(in turkey - Turkey)
MallardDu€k + quack() : void Wild*Turkey
+ fly() - void Adapter + gobble() - void

+ quack() : void _
+ fly() - void + fly() : void
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BTy Al

- DuckTestDriveOf| Al Duck ZiH|7f Z Qs £+ Azl
> Turkey Z4HM|E OFX| Duck MM EH EO0|=%
TurkeyAdapterE AtE

- TurkeyTestDriveO| A Turkey Z4H|7t 2ot £F3 &
> Duck Z4H|E OHX| Turkey AN E EO|=&E
DuckAdapterE AHE
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7 [ocse design_pattern.ch07 adapter|
Duck java
DuckAdapter java
& DuckTestDrive java
MallardDuck java
Turkey java
TurkeyAdapter java
&% TurkeyTestDrive java
WildTurkey java
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Duck.java

7% Adapter & Facade Patterns

Turkey.java

package cse.design_pattern.ch(Q7.adapter:;
public interface Duck {
void quack();

void fly();

package cse.design_pattern.ch07.adapter:
public interface Turkey {

void gobble():

void fly();
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MallardDuck.java WildTurkey.java

package cse.design_pattern.chQ7.adapter;

package cse.design_pattern.chQ7.adapter;

public class MallardDuck implements Duck { public class WildTurkey implements Turkey {

public void gobble() {

System outprintin(" 21 =2&");

|
z
J
4
bt
B System out.printin("2");
;
EI

|

z

J

4

public void quack() { g
]

¥

d

ﬁ‘ﬂr

System.out.printin("£ 30 2/0{=217); System.out.printin(" =20 2 4= /2 1");

T public void fly() { T public void fly() { r

T e B e |

] 13 }
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TurkeyAdapter.java

l package cse.design_pattern.ch07.adapter:;
i
3 public class TurkeyAdapter implements Duck {
il
@ private Turkey turkey:
a]
7 public TurkeyAdapter(Turkey turkey) {
= T this.turkey = turkey:;
g 1

10

(= public void quack() {

12 T turkey.gobble():

13 }

14

I2d public void fly() {

Iz for (inti=0;i¢{5;i++) {

17 turkey fly();

18 ]

19 }

2

2] !
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DuckAdapter.java

package cse.design_pattern.chQ7.adapter;

E import java.util.Random:

|
Z
3
il
5 public class DuckAdapter implements Turkey {
G
& private Duck duck;

8 Random random:

g

10 T public DuckAdapter{Duck duck) {

11 this.duck = duck;

|2 random = new Random();
13 }

14

(7 public void gobble() {

16 duck.quack();

17 }

18

@ public void fly() {

20 if {random.nextint(5) ==0) {
21 duck.fly():

27 }

73 }

24

o5 ]
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DuckTestDrive.java

5 package cse.design_pattern.ch07.adapter:
-
g /==, .4 |lines =/
12| public class DuckTestDrive {
13
14 f=%..3 lines =/
17| = public static void main(String[] args) {
18 MallardDuck duck = new MallardDuck():
19 WildTurkey turkey = new WildTurkey():
20 Duck turkeyAdapter = new TurkeyAdapter(turkey):
21
22 System.our.printin("2H=Z2= ")
23 turkey.gobble():
24 turkey.fly():
25
25 System. ourprintin("Wn=Z2l="):
27 testDuckiduck);
28
29 System.out.printin("Wn & H= HEEHE= "),
30 restDuck(turkeyAdapter):
3| L
ae
33| & public static void testPuckiDuck duck) {
34 duck.quack();
35 duck.fly():
3w - )
a7
aglb )
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7% Adapter & Facade Patterns

TurkeyTestDrive.java

B
.

1
13
14
17
15
19
20
21
22
23
24
20
2h
27
28

0] [

package cse.design_pattern.ch(Q7.adapter;

g [=% 4 lines =/

public class TurkeyTestDrive {

/*=%..3 lines =/

public static void main(String[] args) {
MallardDuck duck = new MallardDuck():
Turkey duckAdapter = new DuckAdapter(duck);

for (inti=0:i¢{5,i++){
System.out.printin("Wn2 2| HHEE=");
duckAdapter.gobble();
duckAdapter.fly();

J
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25| O{THE| ALS

- Adapter0f| A Adaptee0| CiSt0] 8 (composition)S ArE
> OJRHE[S] ME SEA0 Thai M= Of-IH A8 75!

Client “hr:;f” F~ The 'Uida?{ﬂ: im?'lirntn'ts
request) the Target intertate
The tlient sees oh]T the
T&rﬁt‘t in{cr'F&tt-
Ada:ptu' Adaptee
request( specificRequest()

All vequests get
Adapter is tomposed \j T delegated to the

with the Adi?‘kt\!. ,ﬁ[d,aﬁ:cc
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=cll£ OEE ALS

- AdapterOf| Al Adapteed] CHSIO] &2 ALE
- AHIO| M = Tt 50| X[/ EX| B2 AL 7

Client Target Adaptee
request() specificRequest()

|“s£c3d o-c using Lom—
ition to adapt the
dﬂ?’{',CC; +)|C Ada?{xv o
subtlasses the Ada?i“
and the Target classes.
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Head First Design Patterns (0|5 Tl %)

Enumeration vs. Iterator

. java.util.Enumeration: since 1.0 java.util.lterator: since 1.2
- pevkace loaous +o hasMoreElements)
ghion has 2 sl iﬂﬁso ;umrﬂﬁm interface
Frumer This method just Lells you if

Jve looked at all the items in

J *ﬁw collection.

E——— Gives you the next

element in the collection.
Gives you the next element 6\

in the tolleetion. Removes an item
-From ﬂ'h‘! ﬁo”tf.{ioh.

Tells You if there are any

<<interface>> |
move elements in the colleetion.

Enumeration
hasMoreElements()

Enumeration: The functionality of this interface is duplicated by the Iterator interface. In addition, Iterator
adds an optional remove operation, and has shorter method names. New implementations should
consider using Iterator in preference to Enumeration. It is possible to adapt an Enumeration to an

Iterator by using the aslterator() method (since 9).


http://cr.openjdk.java.net/~iris/se/11/latestSpec/api/java.base/java/util/Iterator.html

Head First Design Patterns (0|5 Tl <) 7% Adapter & Facade Patterns

Enumeration {SHE] AI

- A O H O|&

<<interface>> . _ tions
We've making the Enumera

hasNext = in Your old tode look like

nzi!ﬂ 0 [tevators for your new tode.

remove() Your new tode still gets

T L, we [terators, even
CF Bhere's rc&"T an

Enumeration underneath.

Enumerationlterator - ‘E‘.{'E.tn‘?.ff.?aﬁf
hasNex{() hasMoreElements)
next() nextElement()
remove()

A elass
im?'lﬂ“mb“ﬁ .
Lhe Enumeration
intecfate is the

adaptee.

Enumerationlterator
is the adapter-.
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Enumerationlterator.java

{
Enumeration enum;

this.enum = enum;
}

public boolean hasNext () {

return enum.hasMoreElements () ;
}

return enum.nextElement () ;
}

public void remove () {

throw new UnsupportedOperationException();
}

m Sinte we've adapting Enumeration

public class EnumerationlIterator implements Iterator

. The Enumevation we're adapting.
public EnumerationIterator (Enumeration em apting

o The [terator’s hasNext() method

public Object next () { z”/—

+o [terator, our hday{cr
implements the [terator intecface.
it has to look like an [tevator.

We've using tomposition so we stash
it in an instante variable.

is del E&ﬂ‘ttd to the Ehum:ra{im}s
hasMoreElements() methed...

.. and ‘Ehc J'l;zra{:or?s n:‘xﬂ) m:'bhod
is delegated to the Enwmerations's
nextElement() methed.

Hn-l:or{nna{zlj, we tan't support
[tevator's remove() method, so
we have o punt (in other words,
we give vpl). Here we just throw
an c‘f-u?‘{:ion.
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ojo] ojnf 27|

Pattern Iintent
(onverts one interface to
Decorator another
Adﬂ?te"' Doesn’t alter the interface, but
adds responsibility
Fﬂcﬂdﬂ \
Makes an interface simpler
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Home Theater

7% Adapter & Facade Patterns

DvePlayer

amplifier

Screen
up()
dawn()
PopcormnP opper
onf)
off()
pop()

on()

affi)

eject()

pause()

play()

play()

setSumound Audio()
setTwoChannelAudiol)
stop()

TheaterLights

onf)
off()
dim{)
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Bet= EoH...

© Turn on the popcorn popper popper.on () ; [
© Start the popper popping popper.pop () ;
O Dim the lights lights.dim(10);  .__—]

© Put the screen down

.down () ;
© Turn the projector on sereen.down () \

O Set the projector input to PVD projector.on() ;
projector.setInput (dvd) ;

@ Put the projector on wide-screen mode projector.wideScreenMode () d

O Turn the sound amplifier on

Set the amplifier to PVD input amp.on{) ;
(9 p p amp.setDvd (dvd) ; <
D Set the amplifier to surround sound amp.setSurroundSound () ;

@ Set the amplifier volume to medium (5) amp.setVolume (5) ;
® Turn the PVD Player on dvd.on () ;

O Start the PVP Player playing dvd.play (movie); X N
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> WO TCTTTIVIT
HomeTheaterFacade

watchMaovie()
endMaovie()
listenToCd()
endCd()
listenToRadio()
endRadio()

tlitii.i'l.tllt.itii.illt..t.'ﬁtilli..i.'t.llit.it'i.!

.\.it.llit.i LA R R AR R SR R NN S NN AR RN SN
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HomeTheaterFacade.java

7% Adapter & Facade Patterns

public class HomeTheaterFacade {
Mmplifier amp;
Tuner tuner;
DvdPlavyer dwvd;
CdPlayer cd;
Projector projector;
TheaterLights lights;
Screen screen;
PopcornPopper popper;

public HomeTheaterFacade (Amplifier amp,
Tuner tuner,
DvdPlayer dwd,
CdPlaver cd,
Projector projector,
Screen screen,
TheaterLights lights,
PopcornPopper popper) ({

&N

this.amp = amp;
this.tuner = tuner;
this.dvd = dwvd;
this.cd = cd;

this.projector projector;

this.screen = screen;
this.lights = lights;
this.popper = popper;

/4 other methods here

Here's the composition; these
arca"{hcnqunm¢5o${hc
ﬂﬁnfﬂxwuwcarcgmngim1ue.

The facade is passed a
vefevente +o eath component
o_p +he suhs’j'i‘l:cl'ﬁ in its
C.Oh!‘l:,lﬂ‘l:-ﬂ" The -F atade

then assigns each to the
c.orrﬁ?owd'lnﬁ instante variable.

We've Just about +o £ these in...
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public void watchMovie (String movie) {
System.out.println(“Get ready to watch a movie...”);
popper.on() ;
popper .pop();

lights.dim(10); stehMovieQ) follows the same sequente
screen.down () ; /_\ :c had to do bT hand bc-carc, but wraps
projector.on(); it uwp in @ hand‘f method +hat does all
projector.wideScreenMode () ; {,thrk Notice that Lor eath task we
amp.on () ; L bility to the
amp.setDvd (dvd) ; are d"cﬂa{'“ﬁ the responsiolity

tovvesponding cm?oncn‘t in the subs"Ts{gm.

amp.setSurroundSound () ;
amp.setVolume (5);
dvd.on () ;
dvd.play (movie) ;

}

public void endMovie () {
System.out.println(*Shutting movie theater down...”);
popper.off();
lights.on() ;

screen.up() ; h
A
of

projector.off () ; nd endMovie() takes care

amp.off(); Sh“‘t‘tihﬁ ﬂlf)r{hihg down

cdivcdi.stﬂpl[}{; for us. Again, each task is
vd.eject () ; del i

TS elegated to the appropriate

} tomponent in the subsystem.
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7% Adapter & Facade Patterns

HomeTheaterTestDrive.java

public class HomeTheaterTestDrive ({
public statie wvoid main(String[] args)
// instantiate components here

HomeTheaterFacade homeTheater =
new HomeTheaterFacade (amp,
projector, screen,

homeTheater .watchMovie ("Raiders of
homeTheater .endMovie () ;

H‘crc wc’rc c.rca‘{:.ing ‘{'J'ic ﬂm?ohﬂ\‘{:s

riﬁl-d:, in the test drive. Novmally the
{ tlient is given 3 Lacade, it doesn't have

tuner, dvd,

$o tonstruet one itself.

cd, < First You instantiate

Hronts, poppen); the Fatade with all £he
the Lost Ark"); ﬁm?onm{:s in the subsys{zn

&/;

Use the simplified interfaee to
irst start the movie up, and
then shut it down.
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|File Edit_Window Help_SnakesWhydltHaveToBeSnakes? |
%$java HomeTheaterTestDrive

Get ready to watch a movie...

Popcorn Popper on

Popcorn Popper popping popcorn!

Theater Ceiling Lights dimming to 10%

Theater Screen going down

Top-O-Line Projector on

Top-O-Line Projector in widescreen mode (16x9 aspect ratio)
Top-O-Line Amplifier on

Top-O-Line Amplifier setting DVD player to Top-O-Line DVD Player
Top-O-Line Amplifier surround sound on (5 speakers, 1 subwoofer)
Top—O-Line Amplifier setting volume to 5

Top—-O-Line DVD Player on

Top-O-Line DVD Player playing “Raiders of the Lost Ark”
Shutting movie theater down...

Popcorn Popper off

Theater Ceiling Lights on

Theater Screen going up

Top-O-Line Projector off

Top-O-Line Amplifier off

Top-O-Line DVD Player stopped "Raiders of the Lost Ark”
Top-0O-Line DVD Player eject

Top—O-Line DVD Player off

%
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N [’— Unified interface
Rappy tlient whose Client > that is easier o use.
,}"b Jus{: betame o
1ev betause
gasier
bhe Katade: e e et

subsystem classes
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A| 4 K| A A e

- The Principle of Least Knowledge — talk only to your immediate friends.
. OFF 7ML RIYsh KPS Lt 0|0F7|8tat
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7% Adapter & Facade Patterns

10| = 22l & 7

=T YIT

public float getTemp() {

Thermometer thermometer = station.getThermometer () ;

return thermometer.getTemperature () ; f‘)
thermometer: QIAEIA B X

Here we aet the thermometer obj:tﬁ
Lrom the station and then call the

this =— station = thermometer getTemperature() method ourselves.

public float getTemp() {

return station.getTemperature();
} station: YAEA HE O ﬁ
When we apply the printiple, we add a
' ' method o the Station ¢lass that makes
_> n
s Stalo the vequest to the thermometer for us.

This vedutes the number of elasses we've
dependent on-
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Enumeration A 0

import java.util.List;  // ListEnumerationExample java
import java.util.ArrayList;

import java.util.Collections;

import java.util. Enumeration;

public class ListEnumerationExample {
public static void main(String[] args) {
List<String> fruits = new ArrayList<>();
fruits.add("Apple");
fruits.add("Banana");
fruits.add("Cherry");

Enumeration<String> e = Collections.enumeration(fruits);

while (e.hasMoreElements()) {
String fruit = e.nextElement();
System.out.printin(fruit);

}
}
}

7% Adapter & Facade Patterns
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Enumerationlterator AFE 0

import java.util.*; // AdapterPatternExample.java

public class AdapterPatternExample {
public static void main(String[] args) {
List<String> fruits = new ArrayList<>();
fruits.add("Apple");
fruits.add("Banana");
fruits.add("Cherry");

Enumeration<String> enumeration = Collections.enumeration(fruits);
Iterator<String> iterator = new Enumerationlterator<>(enumeration);

while (iterator.hasNext()) {
String fruit = iterator.next();
System.out.printin(fruit);

}
}
}
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GIRE T AL Of

class Enumerationlterator<E> implements Iterator<E> {
private final Enumeration<E> enumeration;

public Enumerationlterator(Enumeration<E> enumeration) {
this.enumeration = enumeration;

}

@Override
public boolean hasNext() {
return enumeration.hasMoreElements();

}

@Override
public E next() {
return enumeration.nextElement();

}

@Override
public void remove() {
throw new UnsupportedOperationException("remove() not supported by Enumeration”);

}
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Iterator AFE O

import java.util.*;

public class IteratorExample {
public static void main(String[] args) {
List<String> fruits = new ArrayList<>();
fruits.add("Apple");
fruits.add("Banana");
fruits.add("Cherry");

Iterator<String> iterator = fruits.iterator();

while (iterator.hasNext()) {
String fruit = iterator.next();
System.out.printIn(fruit);

}
}
}
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Listlterator AF2 O

import java.util.*;

public class ListlteratorExample {
public static void main(String[] args) {
List<String> fruits = new ArrayList<>();
fruits.add("Apple");
fruits.add("Banana");
fruits.add("Cherry");

Listlterator<String> iterator = fruits.listlterator();

while (iterator.hasNext()) {
String fruit = iterator.next();
System.out.printIn(fruit);

}
}
}



