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3. Behavioral patterns
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on Encapsulation (Security)
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Example
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Game 0009¢), level 03:00 0OGC§ goe:)[geo:ooozd]mwn

class Game {
int level;
b

public class Test {
public static void main (String [] args){
Game latestGame = new Game();
latestGame. level = 10;
latestGame. level = -10;
System.out.println("Your level is : " +
latestGame. level );

2%col o code o3 @ S5e¢ Encapuslation concept 03 3323:09|C02:0D
L th P P L L° QI °~s

Q Q Q c(@._ .S 0 ¢S 0 Q COS N o N N
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class Game {
private int level;

public void increaselevel() {
level = level + 1;
}

public int getLevel() {
return level;
}

}

public class Test {
public static void main(String[] args) {
Game latestGame = new Game();
latestGame. increaselevel();
latestGame.increaselLevel();
System.out.println("Your level 1is : " +
latestGame.getlLevel());

}

mcolon code ¢> Game class 6\1 level variable orog private e@@oooo:

cCo¢

Q . . (0] C C (0] . C
[9: private variable o :39@0000000@§ access QWO&CQ public methods §03

Q Q S .. Q 0. Co ¢ : Q Q
(DOG&TQ(ID’.)SU)ODII Test class ?’.) 3961C(D(\P O?(T.)GL](D variable (TL) access @C\?O
QS N QQC N < ... Q¢ 0 Q
éLLC(T) method G%(’DG§O’) access C\PO&LLCUOJGG OO security (BCS(?G('DDCSOg’.)S
[§° QS N . @coc C QS Q8 Q QS . ¢

° @C\?S@OOOD (3’3?30@08@ (DQT\CGS’B’JC (I)§03830§CU)’.)(TL) 6080610 QLI

saeoTooC\cP’ variable GOQ(T% private e@oé:oo:):[?j: public method eogoesod

N crec. O . Q ¢
0OC¢ access C\PO@CS(’Y.L) Encapsulatlon C\B’GQT(S]U)ODII
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J Abstraction (Design)
. n C o C O (§ o ¢ (Y N
Abstraction "sq|5:3|,[§C5" 8320p5¢0 meo0:805(gdes0; class Iqp:
(03203 3293(g|g0g S ME3EOE 206999209700 HPSE class 6RO
C (o] C Q (o) (o] C ° c
abstract class 026903 parent 39@0)0030[99 a3 parent o3 [g§ealad:3a05(g¢

qJjs [go0loopdu

o

. (9] C C o
code complexity 09 6OQ[p03|€322CAR00DY cL)

o

Example

T . o 0 N O0C N C
32c0l Encapsulation o example coq]: game § s0C0oy example 0003

NN C° "I Q Co . (o) %, o (o] C
%CT) ﬂCoO (2low]] ®®QICo Abstraction Concept (7? eo.?oooooog code CT? GS@D(D?D

c ¢
G@D@GOS(D’.)S(;IU)ODII

class Game {
void move(Male man) {
man.walk();
b

void move(Female woman) {
woman.walLk();
b

}

class Male {
void walk() {
System.out.println("Man is walking!");
}

}

class Female {
void walk() {
System.out.println("wWoman is walking!");
}
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public class Test {
public static void main(String[] args) {
Male man = new Male();
Female woman = new Female();
Game game = new Game();
game.move(man);
game.move(woman) ;

}

0] <

30l 0 Game class § move method 80903 0>d900 °°[§o§ 22 639C
610 ? 11 t P_D.° 38 °

. ° N o C N ¢
Abstraction concept 23:000:0) code (YBGS’B’JOO?DG@D@GOSOO’JS(;'OO(DII

class Game {
void move(Player player) {
player.walk();
}

}

abstract class Player {
abstract void walk();
}

class Male extends Player {
void walk() {
System.out.println("Man is walking!");
b

}

class Female extends Player {
void walk() {
System.out.println("wWoman is walking!");
}
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public class Test {
public static void main(String[] args) {
Male man = new Male();
Female woman = new Female();
Game game = new Game();
game.move(man);
game.move(woman) ;

(o

(0] C (o) C
Male c0oo2 Female oocﬂ CLODWY abstract class eplutelop extends QO

§E:c00:c3050loo05I [§§G@TOD oossé]gx) 35 abstact class 03 data type 39@0)

203000 3> ooe@oc 3§0n23cs0> Game class § move methods 809
°~Y 08 °§L61IL&§° 610 ?‘L

o

o

CHEPUD 0NO 200 S¢ :>5°c8 220l S 399(\% Sic Male & Female 08 Player
29 208 O3 §1393s 2QUl3 2 y

39@0333[0% @53(73 Abstraction Q)G@Tcﬂoooou oooooqug;o oo Abstaction

C
concept 320300 abstract class mo:aL)oop_a:o?oao o?zc?coooqllz eo?oocﬂogzn

(o) . o C . (0] C oc¢c ']
Interface o3 Inheritance 03 §copds Abastraction concept 03 COOUR&COIE:

<
loplou]l
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Nl Inheritance (Code Reuse)

Inheritance "3s¢ aoa%é@fr 82009 o9 [§c°:o 9 TERVINIM D
@ ° { IE ? ? 9 s b
(Y c c O (o] Q N O ¢ (o) Q
oc@oboapjn BIDFPEYMD 20BN §IOMPNOC Q?Qeqzoooz[gsoooz class
c O . (o) C O N Co O _C
celoplery] variable clep) method GOR 0D COOGERDED BAYID IEYIVMDICVOD
2000&¢ 36900552009 class 00 FBASIEAYPMD §RR0PY 0EID
(3520081
Example

3e0l Abstraction €, code 6305 008(gp3(GegCs0lecdi

class Game {
void move(Player player) {
player.walk();
}

}

abstract class Player {
abstract void walk();
}

class Male extends Player {
void walk() {
System.out.println("Man 1is walking!");
b

}

class Boxer ({
void walk() {
System.out.println("Man is walking!");
b

void fight() {
System.out.println("Boxer is fighting!");
b
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public class Test {
public static void main(String[] args) {
Male man = new Male();
Boxer boxer = new Boxer();
boxer.walk();
boxer.fight();

}

3c0l oo code ¢ Boxer class 0269000(gpoon:0lonadi Boxer class
cono Male class ¢20l opp3es03 walk method 03 codslcods] 2d:000:099
(code duplication [§de§020) 03 6o qolodudin Inheritance o3 235G code
duplication 03 eagpg|olecdi
class Game {

void move(Player player) {
player.walk();
b
b

abstract class Player {
abstract void walk();
}

class Male extends Player {
void walk() {
System.out.println("Man is walking!");
b

}

class Boxer extends Male {
void fight() {
System.out.println("Boxer is fighting!");
}
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public class Test {
public static void main(String[] args) {
Male man = new Male();
Boxer boxer = new Boxer();
boxer.walk();
boxer.fight();

3
. . N oc¢ 0]
3¢0l 6o highlight (Gooo:o} 3203C: Boxer class ¢o Male class 03
extends cu0(gc:a:g¢ Male class ¢, method 60303 codeqEoap ©C3E0P3
23:0361930209003 60R,60lo0dI B3P (G|cwd(gcza3 "Inheritance” cd0005
2eCR8198°¢ ? ©03.8] 2R YI% T {

Q%G@Tcﬂoocf)n
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¢ Polymorphism (Method Overriding)
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Example

T NN ¢ ¢ c oc¢ T
3260l 0 code §25 00)C:0ILVII 39329|$6D 3260l 00 Boxer class o
N QO O ¢CO0 ¢ o c 0O C coc¢c
parent class 6, walk() method 0D 0RODGODINR0DVS JVEOOVY GFIMDOCS
C (o] c O

¢ N O 0o
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class Game {
void move(Player player) {
player.walk();
b
b

abstract class Player {
abstract void walk();
}

class Male extends Player {
void walk() {
System.out.println("Man is walking!");
b

}

class Boxer extends Male {
void walk() {
System.out.println("Boxer is walking!");
b

void fight() {
System.out.println("Boxer is fighting!");
b

}

public class Test {
public static void main(String[] args) {
Male man = new Male();
Boxer boxer = new Boxer();
boxer.walk();
boxer.fight();

Qe., ¢ coe@c < 0@0 Q < Too feat
32070C: OO0Q|C:0 P2 CR|C 0O OQ:|gI:00§|c000Y 32601 0D Teature

Q
3
. . . . (o]
=labH~ (“Encapsulation”, “Abstraction”, “Inheritance”, “Polymorphism” ) op
Q 1&:08 LE&nIs Q C@o Q o) N
©$D0N07| GOICIO0 SCOYICEOD IDVOEGCOIND(0FI0PY Program 60 Ge)§)R0 2

GI[gE B&:a862q0g05em0E (gjpdg)qoloopdi
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OOP Design Pattern GOQOC\)(T) ooo%sgo]n Design Pattern a?L)oo:)oo 39@03
P c...9 e, QS <, coc\c] N e 9
Q307 @w§om®?@ e@ﬂcu%co; e@ﬂco§[ojom®sed) @@0 epléb][oal[=lopielep)

N N 9} c ¢
software development 920562 33|§0gP:020006027 software coRM) c§0R§¢

c N (9] C N C c o¢ C N C C
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N [N N C c
oo O)O)QLU)@@CS]ODQDH
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COC N C N QO N QOC C N oO¢C 0O
Code (73 ?@OCS%GOOII G@DC%C\)GC\) oD GQ(BCS GG@’JC%OOD %908@[92

L ° 3
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o ° o L o L

o1
¢ c o O C N N ¢
@&?ﬁ) GCDQJ’.) ODGCT)’DG(S](DQ?D%C\% 80@’.)(7)0)9L§° ﬂCS(S]GODII
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Example

C C C ’] c
Game Company 020900 Game Software OO0 §C R0GIGVVIWII

. C Cre CO ¢ Co
Shooting Game 0209 @@[90 QOOOq class 02PN -

<<AbstractClass> >
Tiger

+shout()
+run()

+display()//abstract method

<zextend=> <<zextend==

<<Class>>
SiberianTiger

+display(){
Hlook like a SiberianTiger

]

<<Class>>
IndochnieseTiger

+display(){
flook like a IndochineseTiger

]

Tiger axogor\) abstract class orog SiberianTiger % IndochineseTiger oo
extends c\gf)ooozeogu Abstract class oé?oooeoog tiger 09383?:) orlgpéor\) shout
§° run methods §oc>? or%eoo:g implement c\gf)ooozdlcncﬁ display mehtod
™e0odp Tiger Class ¢ abstract mehtod @o%cnoSn extends C\?(C)U\) child class
cloples 033@3309) display method or% implement C\Péoo:):ooof)u

'] cC 0 N o0 O C '] ¢
cl(opl=lope ®®QICS ﬂG§U) (L)O)QJI_S @0)0 O0O0II

o
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cOo C C C ¢
C\D()’)ﬂ 396@39&??3 Game Company o0 Feature 32200 CDO)@L ooooolg
8 rogrammer O’o.) G@Dd]d)(f)ll S'BCDOQ)(D CGOS feature on fl CT\) @0%(5]@05”
& Prog ‘ 22°% y
¢ ¢ ¢ N 0] ¢ Qo _¢ "I
programmer (YJC\)@S C\gODC\gOOO’IJL(YI.BCD fly method GC\)S(Y? oo&eozo?mo

< C cC M. N .
oplonl] @caoc [9:09 sae@:ma?oo Class Diagram oneonp-

<<AbstractClass>>
Tiger

+shout()
+run()

+display()/abstract method

+y()
<<extend>> <<extend>>
<<Class>> <<Class>>
SiberianTiger IndochnieseTiger
+display(){ +display(){
#look like a SiberiariTiger ook like a IndochineseTiger

] ]

o

ame(B@ C[§° c0n2 Company 0oQOcOM D36 :3900Q Q)
g 1 IE. ° 5 pany iL 08 U?.I ° 08 L§ °

/

L
cilw%m@dx)oo @éeemoé:q?zac%@z oogﬁ[oeoao OJP260R03 qlc\%q 20

d]

crrcoce ¢ N oc¢ N co ¢ C
[§§ C@ch (S]U)Q)II 32 S’QQI§ ?’J Programmer 3908('D 39@063(7)0)613@% (D@O)
C

oo

Q cO N (0] c C
(;I[SIIC\)(Dﬂ 396§39(I)’383961 parent class co ?’.) ﬂy (T.L) G)[EC\?('DOOD 3908@

(o]
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child or%cczsoo fly ax%or\) method o% Saegq[@z Cilc{éqagoz@d]oocﬁu CD(Y.)OSC\%
(@) . cQC o _ ¢ . . Q o ¢
00g)|, child ™ 6q|§CoR:a06C method overriding 03 a?zqo]eoo?eoou

[ H (0] o (@ Q C N o o
mehtod overriding o2 093[93 00203 e@ﬂczooosog QOM-

<<AbstractClass>>
Tiger

+shout()
+runl)

+display()/abstract method

+fly()

<<gxtends= <<gxtend=>

<<(Class>>

E S << >>
SiberianTiger Class

IndochnieseTiger

+display(){

i g +display(){
Hook like a SiberianTiger , . .
] 8 #look like a IndochineseTiger

}

+y(){
fdon't fly
}

GOODGADDS0VSGOND sfaaoée@:ncx% §G§Goec§ U{pzsfaeﬁlzsgoazecﬂéz
(2] N\ ° ° o C CcC 9 NN N N
qo]] COo07 323 Q|O226Q|02D (D 00 J|C0LD @@@CBSGGFG@GF}C 320CO
G@L;]O’TII 00560 834 @ s 550063 lonsi 328
ok 2 3CVQ|36(§§C022M0 $PO:C0E007|0ID:I IO
@a)m?om inheritance e@oécﬂ C\%CDDG(YJC)@C\%CDDGO’I) 390’9«%&300

inheritance co0c305¢€ 326 250) 3000 8(\%@333 oqjseoncol cooonoli
pOCYONNC FCREIg2:? 2 L $24lFe3
c O N (§ N [e) N 0
0O S60) fly 960 method oo change @®G§OQ sfaepql[zcﬂn 3pCV change
< N o O @9 c N c <
@®e§o; ce el Hep :Dsoa%gocgoooﬁleoo Strategy Pattern sgqc;o]u

Page: 20



OOP Design Patterns Strategy Pattern at%ooég;o...

GU)’SGCD’SQ{PSQ{PSG@STJGO&?D inheritance % G@ﬂégc{é GGlCD’JG%(Y%
. N c 0 ¢ c N Qo o < ¢ cCOCO
interface % G@ﬂCSC\%Gl(S]U)OOII change @@O’?OO’.)GO&)O’) CDSCD%OOOQ?CD&C@

L L [

o _¢C. <, ooﬂl N
@iGlC interface o S’BGO’J’JCo@ioO o]l

interface oi?zooo:or:) class-diagram oocon2-

<<Abstract Class>>
Tiger

<<|nterface>>
+shoutf) Flyable

+runi) + fiyl)

+display()/abstract method

<<implement>>
<<gxtend>> <<extend>>

<<(Class>> <<Class>>
SiberianTiger IndochnieseTiger

+display()f +display(){
#look like a SiberianTiger Kook like a IndochineseTiger
J l

+y(){

Himplementation for fly

l

c N oc¢ (o] N c O
changes [§603 323¢:00:03 607D FEOSAOM

<

Cs

C — o
VGOVY Tiger Qs

<

9]

L
C CcC Q9 . ©] c (e . C <
390)’30’)0)?8”08@ ?’J interface O? @§ [93 |mplement C\?OG§€1610 code reuse [§®
(9]

C N C C C . . [y N
?D GO?UXTIJlg 3?3908(7) code reuse @@GS@DC interface (fL) Implement C\?O o

Q c C c
class 03$20§000GE:0 I
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<<Abstract Class=>
Tiger

<<|nterface>>
+shoutf) Flyable

+ fiyl)

+runf)

+display(}#/abstract method

<<implement>=><<implement>>

<<gxtend>> <<extend>>

<<Class=> <<Class>> <<Class>> <<Class>>
SiberianTiger IndochnieseTiger FlyWithWings FlhyMNoWay
+iy( +y()
+display(){ +display(){ Himplementation for Jfean't fly do nothing
Hook like a SiberianTiger #look like a IndochineseTiger Tiger Fly i
J ] J

HQI6832002: 360l 0OOG260] 356090 36 °[(__>93°m:>m fl
OO Ce : P OQ|FC0! 3E5629 SEO3 y
mehtod §0032005 (G2 005 §es03 code 60 20530d4|s(gscolCocded]i
% : N91°9s ? QOQFgseoics :
¢ C C C N\ O ¢ C ¢ C o
(DIV0D|OD MEGO2P000 5410205 Code reuse [_:go)qeoo Code ©0006 221l 3
Q_ ¢ . C . . ° c o¢
c$60¢2 06\ C flyable interface 320300 implementation Me02p Q[20§: &C
° ¢ o¢ C o O Q C N c oc¢C c
0D2GOND BQ[O$IKCOIIEOND §®?Q33ﬂe§[9 @o:ogsaogoo ep/eHepleticzloplen
flyable interface o3 oSzc\%qgéor\) sae§:3900:>308 qcoo@u
L L L LL ° L
sésgogcrge@ocf: parent abstract class 0593 flyable interface orcé field
009 33@0300 5 8@ object 65020000 8: flyable o3 implement cod
i 2298¢:(9° Ob) Y9 1Y { P r

002307 flywithwings @o%@o% flynoway @5@5) cf:) assign cg@eo:a%cﬁqé qcﬂ@n
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Final Class-Diagram ooGo2? -

<<Abstract Class>>
Tiger

-Flyable flyBehavior
<<|nterface>>

+shout() <<uses> Flyable

+ flyl)

+runi)

+display()#abstract method

<<implement>e<implement>=>
<<extend># < <extend>>

<<Class>> <<Class>> <<Class>> <<Class>>
SiberianTiger IndochnieseTiger FlyWithWings FlyMNowWay
+y(f +y()f
+display() +display(}{ Himplementation for #can't fly do nothing
#look like a SiberianTiger Hlook like a IndochineseTiger Tiger Fly 1
} ] ]
. o Co c O C C N O
Class Diagram m@&)eﬁeooo plévlavic lablélablelabts elopiaRcT=tobc X o)
L S, Ll Jo ° L L L L
Q0¢C . . . . .
eooc?co]oazn Example code 39&?% SiberianTiger % IndochineseTiger class
N Q N 00 lo S
GU& X code (7? GS’B’D(’D?OGOo(I)DoO el
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class SiberianTiger extends Tiger {

SiberianTiger() {
flyBehavior = new FlyNowWay();
}

display() {
// look 1like a Siberiantiger

class IndochineseTiger extends Tiger {

IndochineseTiger () {
flyBehavior = new FlyWithwings();
}

display() {
// look 1like a Indochinesetiger
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Observer Pattern a@ooégn -

. N < N N o c ¢ O <
OOP Desing Pattern cogooom ooo:sgdloon 06, sge%ﬂoogco:agqlm
N

) o c N~ ¢© ) . O
ODcODD- ObJeCtS Gogm m®9§m®9 one-to-many relatlonShlp QImmf)o@ODII
o L L I L
object O)OC)QO'.) 39@@38°39(\\) @5 D3 CC: :)D\ oo%wf)° object coR3>M C\)
J t ° 38 °61 |L§»3H s J 08 ‘? °

C N 0 Q C C C o0 O O O N
?’J SQG@’JCSGQC\) (T.L) SQC\?GQGC\?J’J(D @C@CGOS&CO) (L)Q)Qﬂ 8@@%&)1')3 I
C <

BM099] E26100(1E Object 00094 field 0nd96D 0H&B: 39@@38°39C\5
MYOOLYC=€1CY) J D€, 92 00§Qs °

L L
Q Q \9 . O o N Q N . o N
@033832610 33 object 09 OQI000230) QSO objects eogsfao:cx?:gmﬂ 3
. cOo [ N O 0
field 0>$G:00 auto G@:)csmogozoaa?qllze()]u
Observer Pattern oo JDK (Java Development Kit) g)ocoés eoo%coo%

=lqL}: oopéof?sooazor:) pattern @o%o]cnu%u 8 pattern o@eoaqp@zméqé JDK

N Q S A Q Qe Q Qo Qo 8 Q . SoneS
qo CD&G%’J(YJCDD&B% GQC\?OC\?O(L)O?C\)&o (3§00C\7[2C\803 383093@030 loplon]]

¢ C C N c ¢ ¢
GODQPé’.)oCD&OgDoGSQDC 80@360%0)0)?% aoooﬂco@cﬂeoou

Example

Weather application 020 >

coc¢c

O ¢ C
QOO ODOOCEM weather data 608

¢ Co Y
96\1 U)P_D@@’JOOOGC\)Zé OO0l
L b L
CO
00
L 1

weather application oo 390c 2

o¢c ¢
39%]@??39&] U)CoOO’.)UO) ooqoooeogao

80@3 %OQI@IGCDO’)(Y)&@%O)O‘DD GUg >

(0] C o
(DG:% (90)[9 store C\)O@’.YGOOII G§O(DU)(3 o stroe C\PO@DS(T:) data GOB(T?

C
Cs
C C Q C C C N C
3230C20C0Y SG§O(D(X)OUO>(Y)QI(D8608C\)O

Y
oplon]]

B2 user 03 [goocoie0) 33E:(gd
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N\ (Y (o] (0] 0 N C Q N
SQ?QQL(D 0000 Observer pattern O? 393?3@@'_@) OO&GSOC)O’JOO’J:OQ

L
class diagram 0®c02) -

==(|ass>>
WeatherData

+getTemperature|)
+getHumidity()
+getPressure()
+measurementsChanged)

<<Class>>
CurrentConditionDisplay

-double temp

-double humidity

-double pressure

+display()
+updateltemp,humidity,pressure)

cO . Q N N ¢ ’] ¢
QO0oq) class diagram €200 cv0p method 636035 COPYCO:0ICOVII
° . (9]
WeatherData class 6\1 getmethod coR32:00:00 devices me$ data 0GP0
c c 0 CO C QO o
B0S ODONVOQY BCLO$B:§00NEC measurementsChanged() method 03 20:

¢
OOl
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MeasurementChanged() method 6\1 code 00G0OND-
public void measurementsChanged() {

float temp = getTemperature();
float humidity = getHumidity();
float pressure = getPressure();

currentConditionsDisplay.update(temp, humidity, pressure);
//currentConditonsDisplay is an object of
//CurrentCoditionDisplay class.

}

Q N < C c O . N\ .
3 method €, 322332300601 XMWY display class ¢, object 200

c .0 c o0 ¢ C’]OO . C Co@ X (9] T°°
S00094VVIFVEC 0VII0505 object 0X093|C:o¢), update method 03 3l 203

¢ C C ¢c O < C Q. c o ¢ Co T
61@00" G§’DOOOO®9L OO(Y)OOQ% data U)@@LQLOD’.)OOOUQ‘:C\)DGOO&PQC C\D@o 23N
o N

232007205 update method con 330n§0d:00 arsuments ¢ C\°)or°3[§§ 005N 33
L° =07 up 08 L? L°? g C% [ 61 S

[)]

835318 & sgaoéee[ggéeoooom 3 00O6 G@ &:8E8 observer pattern
QI'?OQIG‘[ L T’ 8 08 ﬂ°L o P

o

0329¢(Gs class diagram [g§(gSageodi

L L
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Observer Pattern 32¢) Class Diagram 00602 -

<<|nterface==> <<|nterface>=>
Subject Observer
+ registerObserver() + update()
+removeObserver()
+notifyObserver()
Z|se> >
<<implement>>

<<implement ==

<<Class>>
CurrentConditionDisplay
<=Class=>>
WeatherData -double temp

-double humidity
+getTemperature() -double pressure
+getHumidity() -Subject weatherData
+getPressure() +displayl)

+measurementsChanged(),

+update(temp,humidity, pressure)

+ registerQbserver()
+removeObserver)
+notifyObserver()

(9] . . o .
Observer pattern 32¢) data class 02 subject interface o3 implement
coc O ¢ c . . c 0 C N
QROICIVMONWII subject interface €2 observer pattern 30300 A©32007
° c QO N oc C ¢ . (9]
method zaL(ﬂeoou observer 8007 3207C: observe CO0LLY objects oM

xR
register coQoM register m8[§°:>ao° class cono? @C@ remove co0060d
g { g [ ° ° (78 r § ° { 61

P05 326(goc:3p0d [§O0oEC register ar0002:03 object ¢o303 notif

o ° | g { °¥s J O8N y
C c 0Ofre ° c o

00206105 83(Gs method a3a0lewd 33 method cogo3 WeatherData Class
. Q (Y N N N (0] N

o implement cpGooniewdi 33 interface § class €, code 03 eapcoo(03p3 O

<
eIl
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public class WeatherData implements Subject {

private ArraylList observers;
private float temperature;
private float humidity;
private float pressure;

public WeatherData() {
observers = new ArraylList();
}

public void registerObserver(Observer o) {
observers.add(o);
b

public void removeObserver(Observer o) {
int 1 = observers.index0f(0);
if (i >= 0) {
observers.remove(i);
}

}

public void notifyObservers() {
for (int 1 = 0; 1 < observers.size(); it+) {
Observer observer = (Observer) observers.get(1i);
observer.update(temperature, humidity, pressure);

}

public void measurementsChanged() {
notifyObservers();
}

}

3e0l oo code 9o Arraylist 036900 ©o register 00 observers eo303
L L ° L
c Q cC ¢ . N c C C c o _¢
c0p9coos(Gs remove cpOqC arraylist admes (§§a005 update rOe05ED6C
c . o] cre C C o C C c
copds arraylist o3 loop 000[93 0D09J|C:® update C\goagazo']oooou 326)C code
C C Q@ O c C N O o¢ c oc¢C ’] Q
o e06C 3403 Gassoce(ge(g spe(gociaadn’ n3cozudogo:acol(Gu
Croe N o . Q N N
aooo[gz Observer Interface § o007 implements c90002:07 class ¢,

code GO -
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public interface Observer {
public void update(float temp, float humidity, float

pressure);

}

public class CurrentConditionsDisplay implements Observer {

private double temperature;
private double humidity;
private Subject weatherData;

public CurrentConditionsDisplay(Subject weatherData) {
this.weatherData = weatherData;
weatherData.registerObserver(this);

}

public void update(float temperature, float humidity,
float pressure) {
this.temperature = temperature;
this.humidity = humidity;
display();

public void display() {
System.out.println(“Current conditions: "+temperature

“F degrees and” + humidity + “ % humidity”);

}

<
oD

Qo

3eol oo code ¢o CurrentConditionDisplay class 03 object 650005

o208 weatherData Object &, observers arraylist 0365 o3loopds register a0
2902000 G0 cadgPecs(gpReooli highlight cod(gooozolonudi 3o

keypoint ol 33¢p5:s, Object 603 one-to-many §j05002:c3050590li
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N Q0 ¢ o¢ (0] o
39?@09 Example 00602 02000)C Observer Pattern 03 3303590¢
¢ 9. . 4 c Q Q_¢ om0 N
©$0330Q 002020 O2MVOQY Java 92306 Ce02D 2 language O V0007
0] c . . . . ore
class eogﬂcﬂoooau java.util.Observable %Java.utll.Observer 99[93 class §
. C Q o (O ¢ 0] C oc "I ¢
interface &09 oo:n:[gz QOpO: observer pattern 03 CQOVI&COICOVJI
L L L L L ILL
Jdk ©229:002:020026027 button 6\1 actionListener() method cog¢2 29
(0] . C C
002202060 Observer Pattern olodi button o2 actionevent 02999 0CYD
N l. N (§ o N b. (o %, O .f C N o o
000§ listener 33688 COPYCO:0Y object 6oy 30RSCV0D notify() YOO OO

Q?"_gdlll
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Decorator Pattern a@ooé(?o cenes

D O N ¢ c O C %, N OC¢C
ecorator &?Oo) §OG@ o (T{IGCD’JO’D C\)(T.)GO&CDO?C) :DoGu?O) 390608
0

o c O . C c O N
6]891.?8608 o decoration Q0020000
L L L L3

C C . C o]
Gc‘.?’.)(DCDO ObJeCt S@ODO)CD(DSL(D

L
. 0 Q _C N
object eog0? inheritance C\POC\?(TJCD

o

L
o . . (o)
class cloplep inheritance QOO0

N
20602000
cN ¢ C N o c O < N\
IOV CYIC class a ¢ b 99[93 class §09qowoIl class b c0eo

. C Q . . C <
class a 6\1 object 0209 0> field variable sg@mooosooozeoou class b 6\1

N . o C C c N
constructor ?’D class a Glo ObJeCt (Ye parameter @@@G@QC%CDDSG(DH S?GO'D'.;)

o . c cO . C o c 0 C Y N
class b & object 02p0650200Q class a object 0209 eﬂe@m Q320601 3P

a3ds class >0 § obiject GOTG@G@&@ C&IODNO 0IDSEI0I0DIGNI03
LQ.".° L 610 J ° '? L [2 Q."f L

(o] c
Decorator Pattern C\geaToooou

o

N . . Q Q ¢ C
Java g, Java.io Package ©2 Decorator pattern 03 :Dlo[gooopjeaoooo
c . . N C c O ¢ . 0] C
00220lon0d1 FileReader object 000 GR0IMEVONE|C file object 03 326)C
cro . . C N o¢ . . (0] N
G@O’J(T)[9° FileReader object 68000507329|$¢2 file object 03 cOPYGL02D
N c . . N N
6§00 32002:0) BufferReader 92 copds FileReader object 0009 copcosg)
Q o Q C ¢
02260y 00 Decorator Pattern o7 o?zooozcxgcﬂu 63220090 code oop_geozooascﬂ

DO
File f = new File(“test.txt”);

FileReader fReader = new FileReader(f);
BufferedReader br® = new BufferedReader (fReader);

o

@(Yg@g GODSZP?’JSC\DéOgDSGS’BDCCZ example GC\)SU) $ M ﬂ 3(5'@00"
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coBBENH9 v 23200 software & 20D c0:27:0leVdl
L L ? [°- % % 8 °38 °

2326807 class diagram o3 63000 o@oooxﬂoooSu
L° § 5 g [ ? °

<<Abstract Class=>=>
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- String description
+ getDescription()
+ costl)

= ]
<<extend>> extend

<<Class>> <<Class>>
DarkRoast Espresso

+ cost() + costl)

o

coO c (o] (2] N\
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mocha, soy aoL[gz boolean 002:002:00006005 [9:qc milk coocopevdss true

000057230 false >S90
lg i’ Y 3 Log °

20703 000 @ S o 503 1€z coff Sie S
L 2:025(03096)6332C 0DNWLIAY ®OGOIC: coffee 3q)2300:

o

C (0] c O C ° Q _¢(o . ¢ ¢ cre
O)@Glf) ﬂCDOO&?Of]GCD? CD@GTJC\?S?’J C\P(D[BS variable oop_gqeoon G@OO’J[SS

CT)(T.)OSC\OD (2 °&C°U)0Q399 change [§&%O’)’D\ :390OCC\°)° D C\OD(YCJ change 02D
o o%]°JL§° T 1 g { ‘% L§ L°? L g 61 s

[y C c O C C C c cfe O ¢ C
Ol G@’JO’J OOOOOOC\% 3961:)33 39330)0303? wow&qc&aeqcm&g COffee

(o] (Y o C c c 0o [o) C O .
39({"_339@33 O')O)GTJC\P%?D mow&qgm?@wll 3@333§’.)(T.L) ﬂczcg d@Slgn

(o] o coO (2] Q
pattern (Te O?SU)U)(.B, 39@613@3@3[9”
C

Desi tt 3 Rul 20009 03 0BG
esign pattern GUgQICYo) Géﬁlf)?f) u eecoooom? O’.L)OGDOE(DGC\?

[1
¢ . . Q C .
0n>0OI"Open-Closed Principle” C\%GQTOOODII "Open for Extenion and Close for
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<<Abstract Class»»
Beverage

- String description
+ getDescription)
+ costl

=zpxiends»

<<fhstract Class=»
CondimentDecorator

<<gytends=

+getDescription|)

<cextends»

<2(|ass>
DarkRoast

<<Classx=
Espresso

<eextends>»

<epxtends=

<<Clasg>>
Milk

walags>>
Macha

- Beverage beverage
+ cost{)

- Beverage beverage
+ costl)
+ getDescriptiont)

+ costl) ‘

‘ + getDescription()

(0] Q C [®] N C . 0
§('|_)qu[98&)33 code CDO)@L? 00000230 32200 CondimentDecorator @i

Q < 0] crQ 00 N o
[93 abstract class 020907 Gaoooo[93 $(Q§)6$07 beverage class 02 extends

S

C c C o N\ . (o] (o] N\ (Y (o]
QQOODWIIl G§OODN:ICHS milk ep] mocha OO0, 326200 ooo@ class op

(]

<

Q C O C(o . [0} C c
:Dzoaoleqzooozcgm[gz CondimentDecorator class op extends COOQOMMON VI

3 Qo 3/

Class diagram 92600 DarkRoast class .$ Milk orog Mocha

o ¢ C (0] c . C(e . c O ¢ c (o) <
QICD%(T)GGQGOGOD ObJeCt eaoaoo[g: ObJeCt qlc:qlooaoooe QJI_%O’) c0ODY CVO
I o I L ° T

0'380’-

&E0lon oS BFods000eme0n) codin o%oof)@ 5660 @o%cﬂoooﬁu aSlos)s
: 29 i : &0 2299 i
. c 0 c o ¢ . (0] .
class diagram ©26022 0>y cost change 005306 C Milk cost a0 Milk €2
change §0lod 02005 32620 005@ 5005506Ea0n5: CondimentDecorator
ge g 2 39 RReAdTHOCCOP:
o C(e C C C C O Co ’] N
class o3 extends 030[93 class 3200020900068V OIMII

aoo%@: Coding 838: 099 @o]eoSn
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public abstract class Beverage {
String description = "Unknown Beverage';

public String getDescription() {
return description;
}

public abstract double cost();

}

public class Espresso extends Beverage{
public Espresso()({
description = "Espresso";
b

@Override

public double cost() {
return 1.99,

}

}

public class DarkRoast extends Beverage{
public DarkRoast(){
description = "Dark Roast Coffee";

}

@Override

public double cost() {
return .89,

}

}

public abstract class CondimentDecorator extends Beverage{
public abstract String getDescription();
b
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public class Mocha extends CondimentDecorator{
Beverage beverage;

public Mocha(Beverage beverage){
this.beverage = beverage;
b

@Override
public String getDescription() {
return beverage.getDescription() + ",Mocha";

}

@Override
public double cost() {

return .20 + beverage.cost();
}

public class Milk extends CondimentDecorator{
Beverage beverage;

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

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

}

@Override
public double cost() {

return .40 + beverage.cost();
}

C (9] 00 . N N N
360l 00038607 §0§07 class diagram ades 0loj class cog0l0%

o O C

. o ¢ C . ¢
Runtime ?'3 SZIU)@OO 38’38(30? GS’BD(D?D Main class ?O@GOS@DS&U)OOII
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public class Main {
public static void main(String[] args) {
Beverage beverage = new Espresso();
System.out.println(beverage.getbDescription()
+ " $ "+beverage.cost());

Beverage beverage2 = new DarkRoast();

beverage2 = new Mocha(beverage2);

beverage2 = new Milk(beverage2);

System.out.println(beverage2.getbDescription()
+ " $ "+beverage2.cost());

}

o C C N 'T' . . Q N (§
32000 IAROCR0IYIR0Y code ME0dY 360l ¢2 highlight 0000007 §0
C N ° . < 9] O N LN
G@ococﬂoon 000630: DarkRoast object 00090 beverage2 s00y §26p0§,
050205 0533 beverage2 202809000002907051 000000
GI0D0D0DWIIl 6§23 beverage2 99 336 200&DPCOOCOPYOIVIII OO0
N \NO . (o] C O ¢ Y N
G$EO$O argument 32698 33 beverage2 object 00PYEVIRMOOOLIN I

§p_5:§ object 3 33099 eﬁcﬁoo:)m%(ﬁ@ Gt?ocy%aci)z getDescription() O%GQTC\%OSU:)

O

33190 005|Cs 6§50530: object [§00) Milk ¢, getDescription() 03eal 005 33

8 getDescription() method o3l Mocha 6\1 getDescription() (7369 B0l

c§0580:326§§ Mocha &), getDescription() method ooosl DarkRoast &,

C

getDescription() o%eaTeoSu DarkRoast 6\1 getDescription() oo execute Q0

[ s30:03a3len cg00a: function call copSiaradianoSagrieodi 056oS(3:
0118’.')0(70)398?3 G§9 “io unction Ca C\)&o@@io ooogooe I ©@©2000|Qs

d 0O 0 ¢ o¢ °[§on C@C'] C S S, o 8 ’]
co eo?o?ooo?ceqo s bebug C\?O @O U)@@O(;sllcoogoocg()? GODQF)GOBOG].O
@OS"
N (N C
Decorator Pattern 61039’38§[’)~38qu (T)GUJ? class 3963336(\73@08392{]33

@: 0808033@3 code complex @o%ooocﬂ:ﬁn
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Factory Pattern a@ooé(jn

Factory Pattern 98300300 oooocf)eoo;a Simple Factory Pattern qogl
Factory Method Pattern qof) Abstract Factory Pattern ex%cf) Design Pattern
23:q203 (G2 el 03 §06p5026905 [gdolooudn 338 design pattern ad:q|0d

aocﬁﬂcczchlecfvll oon0Se0on) Simple Factory Pattern 98Looom design pattern

Q Slons . QS .. 2063 95 [RSSloneS Q
0D0IURON0IN:eII Programming @CGTJ idiom 322030009 0 @0’)0 loplon]] O’{ﬁ
L L IL L L L
NP . Nosdl Q
oD ?@9 opl-iope de5|gn pattern ?’J OIoCOIOOOOII

o L °
Design Pattern 3 lep) S0 cod (B@QQ
esign Pattern 6o 8002000 09]60250) code GORMY |JCIOCEOYD
C [OIR . (o] N\ ’] C (@] O ¢ C N
QLIRS functions Slepleptepicalle) 39900@@@0)(9 QQOD§I0COD class
|L |_o o L o |_o L o o
N C o o C

§,000:0 OHCLOE0R% @ocxﬂooogn Coding coneeee2 §?3qu[§:tz class 093

o

c N C C . O 0 O < < '] o}
@@CCD 3200000 functions 098(3,&?0)’3 opleplov]-lops GC\gODO UI?SII §QG€18CD’JZ

[§° . ocodo)@co N3] . cQog D oS cod <,
30008 320C:M [JCO0R3| 3EIEORAD0EACE]|Q)R:0Y 320300 code 0o|C:
N\ ocC (2] (Y N\ C N OoOC c NOC N oc¢ O N
2 Heplciai 00@[93 G@'Jc:coooooog 3OC:§, ee@oczcm%cog 320C:M g@oz

c C (Y cC O ¢ Croe . (o] C c (o]
0022 €0l m®§@se@oqewagqc 000[93 functions epHavelyiefonlty) class op
c0OND code @5 ©0S 2005 class coNNEON Ad:0BOHOCIN: JOI: &OOS
5 61 08 o q L’ ©s LQ{”.° ? r°

(o)
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8@3061@())" S?C\? ?@(L)Cog Ds|Qs Ccode GGloc?C(Lg esign patterns GCTg(T.L)
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C ° c

Factory Method Pattern qof) Abstract Factory Pattern §0900:0000p5:

L L

cC N c N OC C _NOC ~ OC O ~ O ¢ .
G@’DCSC\)O’)O)O’) SQOC&? QG@DCSC\)&CO’) 320C(M) 8@38@38@6100 Codlng GOg
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Example
. C N C C o N ocC c ¢ ’] c
Pizza Software 0209¢), 02p0G802050§ 32620200 COOE)COIBVII 30D

o N C .
pattern © ©20:002:0p ©0g|c: Class Diagram 0oe0o) -

<<Class>> <<Abstact Class>>
PizzaStore Pizza

+ Pizza pizza + abstact prepare()

+ orderPizza() * 1 + abstact bake()

+ abstact cut()
+ abstact box()

<<extend=> <<extends>>
<<Class>> <<Class>>
CheesePizza VeggiePizza
+ prepare() + prepare()
+ bake() + bake()
+ cut() + cut()
+ box() + box()

o

’] oc¢ . o . o C . .
Q0l320)C: Abstact Pizza class 0 pizza 32q)|:3202: §0900 inheritance

C Q O . C ¢ .
C\?OOO’J%[SS abstract method cogad implement cp0002:00051 PizzaStore

. . C 2] . (0] C
class meonp Pizza object 0360l (§2 33 Pizza 03 order x50 method Ol

L
< O Qc . Qc C O K N o < N
OOl IEMNIQCIM Pizzastore ch@ox\g PizzaStore §, code 03 3203|00020¢

NP ¢
oooglcgo]eoou
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public class PizzaStore(){

public void orderPizza(Stirng type) {
Pizza pizza;
if (type.equals(“cheese”)) {
this.pizza = new CheesePizza();

if (type.equals(“veggie”)) {
this.pizza = new VeggiePizza();

}

pizza.prepare();
pizza.bake();
pizza.cut();
pizza.box();
return pizza;

GQCD(TS(S] code (To.) @ S Cc: OOOOOSC\% izza 3> o°39®3° (o ’J(TSO')Q CD(C)
1 @61 o P Qi"f ° '? l

0] c o ¢ O c . (o) N C N N\
0D300OVE)C 0RCOD0VY pizza 32q|33023 32DOIORM PizzaStore §),
L L L ° °
. ’] oy C Co < 9. < < 9}
orderPizza method ¢> ol condition ooo:e@acooooo?o DOEOVY DI
c O < < 9} 9} C % N
ODWIIIOCVBVY IO prepare 0) bake 0300607 G[goczmpecx?opl:n cr)
Q O cC N N C X N Qc N N o .
Q92 G@oczmoom? ee@oc:cocn 3QC: §06E 6§07 code 0 design
L o o L L o L
e (@ NO O Q
pattern Qz[g:ggcgma[gu
3260l 0 code 03 GOFPO 80’3@ 560533 ¢& @333 2 @0305 320E:m
L PPOYE 22 ol Q g L °
new s307 keyword §6§0) coc:c G@QE@BOO:) coR 61 3860dI Factor
092 KEY 16§92 CeR 3% ©8-51V¢ y
o] Q . . C o o N
Method Pattern 85025 3503 object creation C\?OOZ) code GOROY 23:20$Y0C00D
o 90 C N '] o . . C Go . C N oo O T
oooo[9o sub class 020900 333l00 inherit C\?o[goc? object 68000507 QOO 69
N <
ODDE}DODOJM
9} N C o O e ¢
3c0lon code oD Factory Method Pattern 32¢) class ¢ ®p5:0 02 @§[§c

© N . o C C c
008 [9309 class diagram 0D 6320060 Go:)@ooozcﬂcnoon
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<<Abstract Class>>
PizzaStore

+ Pizza pizza
+ orderPizza()
+ abstractreatePizza()

(0] <
Factory Pattern s020p5¢2

<<AbstracClass>>
Pizza

+ abstact prepare()
+ abstact bake()
+ abstact cut()

+ abstact box()

ceiandos <<extend>> ‘<<extend>xz
<<Class>> <<Class>>
<<Class>> CheesePizza VeggiePizza
MyPizzaStore
. + prepare() + prepare()
+ createPizza() g Eakz(:] + Eakz[}
+ cut() + cut()
+ box() + box()

c[goczadcBad0o} PizzaStore class ), code -
public abstract class PizzaStore {

public Pizza orderPizza (String type) {

Pizza pizza;

pizza = createPizza(type);
pizza.prepare();

pizza.bake();

pizza.cut();

pizza.box();

return pizza;

}

protected abstract Pizza createPizza (String type);

}

. 0] C .
PizzaStore class 03 extends C\POOOC)‘SU:) MyPizzaStore class 6\1 code -
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public class MyPizzaStore extends PizzaStore {
Pizza createPizza (String item) {

if (item.equals(“cheese”)) {
return new CheesePizza();
}

else if (item.equals(“veggie”)) {
return new VeggiePizzal();

C N c o O Q
30l o class $096) oop_aeaoo cL) 08! @p_aq Cad 25 232070lo0n 011 39
C

o

c
3| §D 0OV pizza FG[R3>ERIBIOOMNO 0D cO(§PIFICaE

MyPizzaStore adon createPizza () method ¢, Condition 000368602 0309

Q Co N\ c . N N O N ocCc. O
c00[gpddiolodi eqCs PizzaStore class 05 meg 6(gocienp§op 33C:ad
Factory Method Pattern 23¢(Gs 932008 0003000:(Gs{Gade0op design OC:m
eSO
Factory Method Pattern ¢ 06027 object 0362050568000502003
232008, 30005079(86(G: 02MVSC 32005303 objects 0RCP5E80050)
20 K ° J 089

30Cs 03 93200530005 C303(gC0360%) Abstract Factory Pattern cdeal ol
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Singleton Pattern a@wégn

OOP Design Patterns eogoc\)c]ao sagﬂzﬂcozzac}: pattern 0ncon? Singleton
Pattern o5 (go0looudi 236, class Diagram eogmcopd: class 03692000l0¢03
IL°€].° g 08 &° e F
:390805 sagﬂzﬂézefez@ogcﬂooéu Singleton Pattern eﬁa?ga%qé oeon) Class
09320305 Object 0309200§)(gC:(gd20p51 006(Geaa0.3), §C:6QIC class
3203 J f WICs 2 32MY. 3L €W
00930000 object 0090008 oo QeaooorSj ©§630C OOQ:DO’C)oo:r@E°
D320 J it l 2 Q) of) 3 S A
(G500
Example

. . oc o C N C N . oc
Singleton Pattern oo Design 0C:326) el]oglcoogsgogmc;@og coding Qc:

(o} o C ‘] C o € . c c Oo¢ o O N
0D 360DC0D: §)C0leVdI 08S Object 320065020D0IC:PD W:ECP§)0Y code
« ) 0(Q . « » 9 N N N Q,
o “new ClassName()” &3(§s “new” a30) keyword § class name o33l (§s
N N 0o S N 0O » _O . c C N
ODPIGIODMEAY §)O2WIl 3w “new ClassName()” oy object 0200650205 07
¢ . ¢ c (o] C ¢ C C
33l DM 0S object 02p36902006VIQ E§FINDRVIM IPAVOCYOEVIOIIMEOD
N O ~ N C C C
3 ClassName 3007 class §), default constructor 02 300000060:292:020 @o)

"I ¢ N C QO ¢ O c "I ¢
ol[eplow)] @CODDGS’B’JC code HBGCD‘.?Q)U)O? G@D@O OOl

public MyClass () {

}

public Test () {

MyClass object = new MyClass (),
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o0 (0] <
360l o code ©200Q]|s 922 constructor method 036 COPYEEEEL00D:
qé default constructor or% 0?[§ object méeaoocﬁogozcﬂqgéecfvn 0930596613

°Y° S 30 X Q Mg € codRlens
c03002:6060) default 336$50l6§0 method 03 @c:noesaacewo@o 0Vl

public MyClass () {

MyClass(){}

public Test () {

MyClass object = new MyClass ();

d6& object 3006 03p368000503E6 highlight (qoon:oy meolmo

C < N o < .
method o0 6§0290¢ 0OPOEIOIMHIP:ECPQOI Singleton Pattern 32§

object 0p56800053C03 10§20053|CaE 3 method vz’ [gEsocolodi
J & 80 L 'i QI 61 S o GI]
(Y C (e
(g€50¢E(Gs code aneo -
public MyClass () {

private MyClass(){}
public static MyClass getInstance() {

return new MyClass();

b
public Test () {

MyClass object = MyClass.getInstance();
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C N 0O C N QO L. . C o
c[goczadc3ad0) code ecvieazad highlight [geosconzolonudi vooesd:
(9] . c o ¢ ’] c N
default constructor method o> private @ccxgooo ODVIIl 3PGODD oo[§oz class
. ¢ c O C ¢ C
™MG§ object 02p0E0IMCYEEEONPN:I B C: class e 02POGROIMCVP §
c O C C Q _O¢ .
@3@@(\3 96)Cs class 05393 ClassName 006§00350¢ G@TC\%Q&LLCOC) static method
C Q . 9] < Q _¢ c 9] ¢ .
N0 qu[gz object o) return @‘?Gozooozmoooooon 0Vc0WY object
L L L L °
. Q0O Oo¢ cC O ¢ N\ (Q c .
construction 09 00§:q| 0010200 [936:)330000 3023 code oo Singleton
C c O o C
Pattern e@o)c;oozarezu eplenléian] MyClass.getlnstance() 9 200 e§omooa’]

C T N C C . C C (9] C C C ¢ N
00063| §)C 6§200000 object 3200 02090 OOOG@OD®G§?D[§®U)(DII P
3RS object 009000606330¢ getnstance() ¢o condition cod(gpdeudl

%3 J L ¢ g ? e2
public MyClass () {

private static MyClass object;
private MyClass(){}
public static MyClass getInstance() {
if (object == null){
object = new MyClass();

}

return object;

b
public Test () {

MyClass object = MyClass.getInstance();
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/

a30503 code eaoiealoy highlight [geosconzoloodi seolmo
at%qceoo;p Singleton Pattern @o%ogozd]@u o>o>q|<°:3 0003@59

(@)
(@]
o
D
I-C°
(1)
3
3o
Qo

. C C . O N . . N\ o O
object ©6902056)620:9C©26007 object 3507 static variable 0092 9206 6§

null @o%cs%eo @5@3 if condition oo true @5@2 object 6809(733838?’3 @03[?33
coc¢C cr—oc . cf@ O¢C C o Q
G§2000C: ooo:[_@e object Gaoooo[gz $$2e027 value 0003 Qes null ®
C N . _ Ce_ 0ofe . QO N Y
@@00 if condition oo false [_2303[93 ﬂ[gzoao: object 03 95 return [§§90238:>:g~>3
C ’] ¢
@@0 eplen]|
c\)orS§°1 code oo Singleton @03[?3@%@0@05 thread safe @o%(céeoo;)c\%dl
620200051 0O 0SAS thread $09 oo[§ E$0000052 run 03090 3§60
° o FOZ [C$ 228 { ? 32|99
if (object == null) C\% oo[§[<°:oop_33®<§8[§z condition true @033833905 [§zq§
thread sS205: biect 88203 (&1& N S Q. & ~ Q.
read §0900:00 object §0907 [9{003009_3@@0900&3000@ sge@sge§q|[°
mé: @o%cuo%&ﬂoou%u cr) 390805 ooo%[(_faé?o thread ooo%sg:)ao method 093
G@T%EGS@D(C: ooo%§p_53399:[§<§: thread safe @oc)es@oé method ©2
“synchronized” keyword o3 copdag¢s (G2 lock 205000:c8050ledS
public MyClass () {
private static MyClass object;
private MyClass(){}
public static synchronized MyClass getInstance() {
if (object == null){

object = new MyClass();

}

return object;
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public Test () {

MyClass object = MyClass.getInstance();

C o

C @ O ¢
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public MyClass () {

private volatile static MyClass object;
private MyClass(){}
public static MyClass getInstance() {
if (object == null){
synchronized (MyClass.class){

if (object == null){ // double check

object = new MyClass();
3

}

return object;

public Test () {

MyClass object = MyClass.getInstance();
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o L L! o
. oc¢C o c . N . . oc¢
coding 0C: ©2 2005002:§00y Singleton Pattern ¢, implementation 320¢:c0y
a30leaogp §0300p5090:0l08660dI
L o
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Command Pattern a@ooé?o
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Example
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<<[nterfaces>

<<Class>>
Remote

+Command [] commands

+setCommand()

<<(Class>>
Device

+on()
+off()

Command

+ execute()
1..#—| +undo()

<<implement>=<implement>>

<<Class==>
OffConcreteCommand

+Device device

+execute()
+undo()

<<Class>>
OnConcreteCommand

+Device device

+execute()
+undol()
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public class Device {

public void On() {
System.out.println("Device On!");

}

public void Off() {
System.out.println("Device Off!");

public interface Command {
public void execute();

public void undo();

public class OnConcreteCommand implements Command {
Device device;
@Override

public void execute() {
device.On();
}

@Override

public void undo() {
device.Off();

b
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public class OffConcreteCommand implements Command {
Device device;
@Override

public void execute() {
device.Off();
}

@Override

public void undo() {
device.On();

}

}

public class Remote {
Command []| commands;

public void setCommands(Command[] commands) {
this.commands = commands;
b

public class CommandPattern {
public static void main(String[] args) {

OonConcreteCommand onCommand = new OnConcreteCommand();
OffConcreteCommand offCommand = new
OffConcreteCommand() ;

Command[ ] commands = {onCommand, offCommand};

Remote newRemote = new Remote();
newRemote.setCommands(commands);
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Adapter Pattern a@ooé(?o
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public class StringlList <String> extends ArrayList <String> {

@Override
public Iterator<String> iterator() {

Object|[] elementData =StringlList.this.toArray();
List data = Arrays.aslList(elementData);
Enumeration e = Collections.enumeration(data);

return new IteratorToEnumeration(e);

}

Cn

. o . . C Q . (9] .
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public class IteratorToEnumeration implements Iterator {
Enumeration e;

public IteratorToEnumeration(Enumeration e) {
this.e = e;
b

@Override

public boolean hasNext() {
return e.hasMoreElements();

}

@Override

public Object next() {
return e.nextElement();

}

@Override
public void remove() {
System.err.println("This operation is not
supported!");

}
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public class Test {

public static void main(String[] args) {
ArrayList list = new StringlList<>();
String arr[] = {"orange", "banana"};
list.addALL(Arrays.aslList(arr));
Iterator i = list.iterator();
while (i.hasNext()) {

System.out.println(i.next());

i.remove();
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Facade Pattern a@ooégn
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DvdPlayer TheaterLights Projector
+on() +on() +on()
+off() +off{() +off()
+eject() +dim() +fullScreenMode()
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+play()
+stop()
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public class Test {
public static void main(){

DvdPlayer player = new DvdPlayer();
TheaterLights lights = new TheaterLights();
Projector projector = new Projector();
lights.on();

lights.dim();

player.on();

player.eject();

player.play();

projector.on();

projector.fullScreenMode();

}
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<<Class>>
TheaterFacade

- DvdPlayer player
1 - TheaterLights lights 1
- Projector projector

+ playMovie()
+ endMovie()

<<(Class>> <<Class>> <<Class>>
DvdPlayer TheaterLights Projector
+on() +on() +on()
+off() +off() +off()
+eject() +dim() +fullScreenMode()
+play()
+stop()
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public class TheaterFacade {

DvdPlayer player;
TheaterLights lights;
Projector projector;

public TheaterFacade(){

this.player = new DvdPlayer();
this. lights = new TheaterLights ();
this.projector = new Projector();

public void playMovie(){

lights.on();
lights.dim();
player.on();
player.eject();

player.play();
projector.on();
projector.fullScreenMode();

}

c c @ O c
oplonléb]~lop’e oo[§og method eogcupdozsgqu@z Ie080VY 20GIND0E:
cO c C N C C (o] C C N .
§2:00p0Q ﬂczooo@o:og sgogooc;@og 3200D002: §)C39|CO playMovie()
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M1C§OY F2QC: MY GIDOVEYD GUIJOOIIOY ICRUOOIMD G| ICE)IP:0
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public class Test {
public static void main(){

TheaterFacade theater = new TheaterFacade();
theater.playMovie();

o
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Template Method Pattern a@ooégn
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public class Coffee {
void prepareRecipe() {
boilwater();
brewCoffeeGrinds();
pourInCup();
addSugarAndMilk();

}

public void boilwater() {
System.out.println(“Boiling water”);
}

public void brewCoffeeGrinds() {
System.out.println(“Dripping Coffee through filter”);
3

public void pourInCup() {
System.out.println(“Pouring into cup”);
}

public void addSugarAndMilk() {
System.out.println(“Adding Sugar and Milk”);
b

}

public class Tea {
volid prepareRecipe() {
boilwater();
steepTeaBag();
pourInCup();
addLemon();
b
public void boilwater() {
System.out.println(“Boiling water”);
b

public void steepTeaBag() {
System.out.println(“Steeping the tea”);
b

public void pourInCup() {
System.out.println(“Pouring into cup”);
¥

public void addLemon() {
System.out.println(“Adding Lemon”);
b
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3ol oo class §o°>?e_|~>o orlep_get?or} method oy ( boilWater() g
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<<AbstractClass>>
Beverage

+ abstract:prepareReceipe()
+ boilWater()
+ pourInCup()

<<extend>> <<extend>=
<<(Class>> <<(lass>>
Tea Coﬂ‘ee|

+ prepareReceipe()
+ brewCoffeeGrains()
+ addSugarAndMilk()

+ prepareReceipe()
+ steepTeaBag()
+ addLemon()

0236800 method conod abstract class cdwd ¢ °ooo°[§° Neploblep)
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prepareReceipe() method 036027 abstract 33(g®002:002:(G: child class 0S¢0
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Coffe ¢o prepareReceipe() method a3¢5 032000203 method eogon eorolo:i
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public class Coffee {
void prepareRecipe() {
boilwater();
brewCoffeeGrinds();
pourInCup();
addSugarAndMilk();

}

public class Tea {
void prepareRecipe() {
boilwater();
steepTeaBag();
pourInCup();
addLemon();

}

zeol o highlight (§ooo:o) code 6o3¢0 29:000:03 method cog ©o)
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G060V processing 328IOY 07E§003 2003002:03090lI M5 3ol ™
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<<AbstractClass>>
Beverage

+ prepareReceipe()

+ boilWater()

+ pourInCup()

+ abstract:brew()

+ abstract:addCondiments()

<<extends>> <<extends>>
<<(lass>> <<(Class>>
Tea Tea
+ brew() + brew()
+ addCodiments() + addCodiments()

§$§1 abstact method [?3030:) prepareReceipe() method orog template
N o R S(9, .S < (9, N N <,
IPCSS, saeooeqoooooagoo[go GYPYCO7 32§PL0OD0 [9 QoYY OPRO:
c N < N o N N
G@oczcoagazeog 3280¢§0900 5 abstract methods copascsg brew(),
. o (9] oc < Qo 0 N
addCondiments() 99[9 G§)3002:002M eogocﬂco@eoon I3 663000307
836’)(103 Template Method Pattern C\%G@T(S]OOOSII ooé@:comézesaoé Beverage

class § prepareReceipe() method code 036080 c13(Qe0:002:0lon S
§), Prep p ‘ ?

public abstract class Beverage {
void prepareRecipe() {
boilwater();
brew();
pourInCup();
addCondiments();
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Iterator Pattern a@ooégn
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public class Pencil {
private int position = 0;

private SellItem [] sellitems;

public Pencil() {
sellitems = new Sellltem [100];
}

volid addItems(String id, String brand, String quantity) {
SellItem item = new SellIltem(id, brand, quantity);
sellitems [position]= item;
position = position + 1;

}

SellItem [] getItems() {
return sellitems;
}

int getSize(){
return position;
b
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public class Pen {
private ArraylList sellitems;

public Pen() {
sellitems = new ArrayList();
}

void addItems(String id, String brand, String quantity) {
SellItem item = new Sellltem(id, brand, quantity);
sellitems.add(item);

}

ArrayList getItems() {
return sellitems;
}

}

public class SellItem {
private String id;
private String brand;
private String price;

public SellItem(String id, String brand, String price) {
this.id = 1id;
this.brand = brand;
this.price = price;

}

public String getId() {
return id,
}

public String getBrand() {
return brand,
}

public String getPrice() {
return price;
b
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public class Test {

public static void main(String[] args) {
Pen pen = new Pen();
pen.addItems("001", "Pilot", "1000");
pen.addItems("002", "Rainbow", "100");
Pencil pencil = new Pencil();
pencil.addItems("001", "2B", "50");
pencil.addItems("002", "Boss", "100");

ArrayList penlist = pen.getItems();
SellItem|[] pencillist = pencil.getItems();

for (int 1 = 0; 1 < penlist.size(); i++) {
SellItem item = (SellItem) penlist.get(1i);
System.out.println(item.getBrand());

}

for (int 1 = 0; 1 < pencil.getSize(); it+) {
SellItem item = pencillist[i];
System.out.println(item.getBrand());

}

sgeoT?o highlight @ooo:or} for loop :39(35:@0333 C\P(Tcé orl%é;es@oé

CO C O ¢ (o) 0 (§ 0 o
@[Q?ocg 3RS 6 C Iterator Pattern 03 &PSQO]@ODII Iterator Pattern o3 2

[~} C N . o C C ”I C
[98 G@ﬂCS@’JS(To) class de5|gn (IL) GS’B’J(T)(?’.) GOD@GOSG)DSO (oplow]]!

Page: 77



o o <
OOP Design Patterns Iterator Pattern s920p560...

<<Class>> <<Interface>> <<Class>>
Penlterator Iterator Pencillterator
- Penpen + next() - Pencilpencil
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public class SelllItem {

private String id;

private String brand;

private String price;

public SellItem(String id, String brand, String price) {
this.id = id;
this.brand = brand;
this.price = price;

}

public String getId() {
return 1id,
}

public String getBrand() {
return brand;
}

public String getPrice() {
return price;
}

}

public interface Iterator {
public Object next();

public boolean hasNext();
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public class Pen {
private ArraylList sellitems;

public Pen() {
sellitems = new ArraylList();
}

void addItems(String id, String brand, String quantity) {
SellItem item = new SellItem(id, brand, quantity);
sellitems.add(item);

}

ArraylList getItems() {
return sellitems;
b

Iterator getIterator() {
return new Penlterator(this);
}

}

public class PenlIterator implements Iterator {

private Pen pen;
private int index;

public PenIterator(Pen pen) {
this.pen = pen;
this.index = 0;

}

@Override

public Object next() {
ArraylList sellItems = pen.getltems();
return sellItems.get(index++);

}

@Override

public boolean hasNext() {
ArrayList sellItems = pen.getItems();
return index < sellItems.size();
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public class Pencil {

private int position = 0;
Sellltem|[] sellitems;

public Pencil() {
sellitems = new Sellltem[100];
}

void addItems(String id, String brand, String quantity) {
SellItem item = new SellItem(id, brand, quantity);
sellitems[position++] = item;

}

SellItem[] getItems() {
return sellitems;
}

int getSize() {
return position;
b

Iterator getIterator() {
return new PencilIterator(this);
b
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public class PencilIterator implements Iterator {
private int index;
private Pencil pencil,;

public PencilIterator(Pencil pencil) {
this.pencil = pencil;
index = 0;

}

@Override

public Object next() {
SellItem[] sellitems = pencil.getItems();
return sellitems|[index++];

}

@Override

public boolean hasNext() {
int size = pencil.getSize();
return index < size;

}

public class Test {
public static void main(String[] args) {
Pen pen = new Pen();
pen.addItems("001", "Pilot", "1000"),;
pen.addItems("002", "Rainbow", "100");

Pencil pencil = new Pencil();
pencil.addItems("001", "2B", "50");
pencil.addItems("002", "Boss", "100");

Iterator peniterator = pen.getliterator();
Iterator penciliterator = pencil.getlterator();

while (peniterator.hasNext()) {
SellItem item = (Sellltem) peniterator.next();
System.out.println(item.getBrand());

3

while (penciliterator.hasNext()) {
SellItem item = (Sellltem) penciliterator.next();
System.out.println(item.getBrand());
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) J ? lE" 08 L LT 1o GT’ s

. . Y ¢ C C
java.util.lterator class a>copOs Iterator Pattern $95 00p3680205002200 [_Cﬁo)

¢
OﬂIOOODII
C C (o] N C o] C N C
OOC\)OOO)U)&S code example ﬂG@O@ 3908(D ODU)OOC)SOD(;OQ 39q303®

9 03 cdgEoledi Penlterator § Pencillterator 03¢, method eo3¢o

ArrayList sellltems = pen.getItems();
return selllItems.get(index++);

B o%e@o&sgo)’y ooo%e@occroo 52 63200 A3G: 0052 QO]
{ ? ° ° ° g° Let”f P_D,° 6} L°61

C
opléb]|
return pen.getItems().get(index++);

CEE20361000S BV ©EaOCOloeI method 0X®a00Es return @Qor\)
Q° L°q Q° 3 i’ L § § g

L o
object me§0250¢ 33 object |, method 03 033l (g esl omogj:00 030605
C C ¢ c ¢ C . (0] C .
@mqamcﬂmwll I2Q|03§23C0POCQRUOEIIC return object 03 326)C variable
698 cwm3(G: o3 variable godso¢ 33 object &, method 03 o3l (g§eal
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020|200 [13p96§1C:0l02051 023lonec B3uSegEE0D:000 A3L303EE0E 10D
Q 0.MSQS Q Ton o3 S 2.0 coQ
36600042 [§O&E 0} 30305 3eolm o 0oe(ngoE:00p5: capad:nd 0r058E
20g| eqeColi Design Priciple 326§§ 302003 Principle of Least Knowledge

cx‘éeon]oooSu
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Composite Pattern a@ooé(fo .

Class 02692005 294), object 03030568000507 33led 0o(gos class ¢
PO O, Ob) R g ? ° 98
6\10 object o%o]esp@: oopéeaoaor(}qo:) class éfllsopg Composite class C\%G@T(ﬂ

o051 Composite pattern sfeoo:)oocoéz Composite class el sfae@é@:

T N . C ’] N . (0] C c O ¢ N
cOI Q020 de5|gn pattern CD@QLO NI ObJeCt 6080? 320032000 SHO)&')O’)

o o0 O <, COCt t t °o o O T C
002:07 (B@Qi”-o (m§@oe[§oqeooa?qc ree structure (B@Qi”-o) 3260 :7)0099

(parent) object 020938605 206320065 (children) objects 33 o°[_cfa°°ecf)n
P J l ﬂ. Tio ? J Qﬂ ° °ﬂ
N Ooo0o O (o) . (o) '] o o C oo (Y C C
FPOV00Q):92 parent 0c00d children M0l 0200000 0030039@03 200500
° LL L L L L IL
J(Q. o [R98 S S N Q . 3 caldl
0030[90 sgo?o@ﬁcesmc QPOGL30y pattern o> Composite pattern o 63l 0

¢
OO0 QO

Example

Todo List ) N e & loos <, N
odo List program oo03907 $8§0326§§ C02:§|C0le0dl 00]|Ct 2654
c O (0] O ¢ c N\ C N N
Q02203 €2 Todo 6oRM5 3E20V:001EWI(4o0220) class 02094 33 Todo 603
03 OO °°[§° 009690705007:05 composite class 0009 Q0levSIH 33&dQ
P QORGP OO °YE P ? 9l PROPE,

. N (o] c "I C
class diagram ) code o?e(so[geosooozo oplo®]]

<<(lass>> <<Class>>
TodolList Todoltemn
- Stringtitle - String description
- ArrayList<Todoltems> list 1 * - booleanstatus
+ TodolList() + Todoltem()
+ printTodo() + printTodo()
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3c0l oo class diagram ©> Todolist oo composite class @o%cﬂoou%u
public class TodoItem {

private String description;
private boolean status;

public TodoItem(String description, boolean status) {
this.description = description;
this.status = status;

b
void printTodo() {

String finished = "finished";

if (!status) {

finished = "not finished yet";

¥

System.out.println(description + " " + finished);
b

}

public class TodoList {

private String title;
private ArraylList<TodoItem> 1list = new ArraylList<>();

public TodoList(String title, ArraylList<TodoItem> list) {
this.title = title;
this. list = 1list;

b

public void printTodo() {
System.out.println(title);
for (TodoItem todo : list) {
todo.printTodo();
b
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public class Test {
public static void main(String[] args) {

TodoItem taskl = new TodoItem("Read Book'", true);
TodoItem task2 = new TodoItem("Clean Room", true);
ArrayList<TodoItem> list = new ArraylList<>();
list.add(taskl);

list.add(task2);

TodoList mainTask = new TodoList('"Today works'", 1list);
mainTask.printTodo();

3col oo highlight @ooazor:) code @2 Todoltem objects eogo% Arraylist

ad c0py(Ge 33 list 03¢ 003l Todolist object 63000303323l (§§29:(G:

(y (Y (o] c (Y C C C N o0 O
optovleocplopleciatiopples eaaqp@£@@o]n e§om@cq|coo> Odg|:o0 Read
Book 69 997907330600 0053983077 33620:800 item 36848 005@ 5180l

? i 08 { ° §§’ @Q.I

O3 B éc@cﬁq& Todolist object @033833@: list 92 add coocoe cﬂoozn

° 1 ° L L

list & add cpOo3eseped todoitem 03E6Ur0503 todoList 036203 ol add
3dq||s 03c3g|Colonudi list 25 (go(go item 93(gd(gd 02OS00p5: add

IL Lt

o

@9 C composite pattern oD 20 (S]GOD” composite pattern
LG]. P P L LOG]. P P

(-]

o7
(] c ° N (y oo O o OC c N O o0 O
Gl@(DII @éGSTODSO) 3991(\)&3 32000000 |_8 338&061@@" 39(\) O®Qﬂ|_3

N C
3961 SQCD’J class deS|gn (D GG@D(YJ?’.') G@D@GO CDDoO]O)ODII
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<<AbstracClass>>
Todo

+ abstract printTodo()

<<extend>3 <extend>>
<<Class>> <<(Class>>
Todolist Todoltern
- String title - String description
- ArrayList<Todoltem>list 1o * - boolean status
+ TodolList() + Todoltem()
+ printTodo() + printTodo()

el oo design ©2 ?Jzﬂcc:zga abstract class ooo%zg 008@&5@ composite

attern @O%GSQC)(%C\)(SCDT)%S]O)Q%II G20 ° 5 ° o d @ 53¢
P , ° Q.I3§00C0a383063930 code 3o @3’3?

0] c C ’] Y
O’.L) GS@’JOO?D G@D@GOSCD’JSO OOl

public abstract class Todo {

abstract void printTodo();
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public class TodoItem extends Todo {
private String description ;
private boolean status ;

public TodoItem(String description, boolean status) {
this.description = description;
this.status = status;

b

void printTodo (){
String finished = "finished";
if (!status) finished = "not finished yet",;
System.out.println(description + " "+finished);

}

public class TodoList extends Todo {

private String title;
private ArraylList<Todo> list = new ArraylList<>();

public TodoList(String title, ArrayList<Todo> list) {
this.title = title;
this. list = 1list;

}

public void printTodo() {
System.out.println(title);
for (Todo todo : list) {

todo.printTodo();
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public class Test {

public static void main(String[] args) {
Todo taskl = new TodoItem('"Science book", true);
Todo task2 new TodoItem("Java book", true);
Todo task3 new TodoItem("Clean Room", true);

ArraylList<Todo> mainlist
ArraylList<Todo> booklist

= new ArraylList<>();

= new ArraylList<>();
booklist.add(taskl);

booklist.add(task2);

Todo booktask = new TodoList('"Read Book", booklist);
mainlist.add(task3);

mainlist.add(booktask);

Todo maintodo = new TodoList("Daily Routine',
mainlist);

maintodo.printTodo();

saeoTeﬁo highlight @ooozor} lines Gogor%ooogooo:@éo]u Todo (ﬁ) o?

data type :39@03003:&%(50:3 390805 mainlist 05?:) todoList coo todoltem o

o

$lIeplop) oog_?c\%qagozdlooogu @§69T0§9§q3?9m[3_53 todoList cooo todoltem

3200050] printTodo() method 07090703:0395 O®0D 23:036220:0l000S1 359
% P t @° L i i ~t° L°q38 ° L
oo O O . (@) c
(.30)@{"_3(7? CompOSIte pattern C\BG@T&]O’)O\DII

3/
'380
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State Pattern a@ooé(?o

o) 0 0 €0 ¢ C 0 ¢y, n _0 o"lc
State 002 U)(DG](TJCD’JCDD@:‘.?%G].C 896@396§ QO 3200 0061
L L L L L Lo ($]
o N

03I Programming ©> 20:0p UML Diagrams 60805(D State Diagram %

o

State pattern %m 00000 Lé)lci]oooou State Diagram 006022 39@@39@§03®9

O'.)G§G§Q(TSO)89L(TC§ G@DCSO’)O(T.L) G@Q@UQ G@GF)?’J 393?3@'_@0251(;'0)00"
C . . C C° NN O° O O O
Program U)@QL?D visitor (DG§ member 39@@@@300@02 G@GF)Q{"_JT.L) KBQ?O
(N N QO O o0 0o o C _C
[oplo0]] G?C\? I_g 39@@39@§39€i"_3(ﬂl_3 ﬂG§[93 39@@396@0)@610(7)@@ 39@33
c ¢ 0 C N ’] (o] N Q C ’] Q _¢C(o C N
U)@G].O (TJG@:)C%U) 329 Q{I 3?3 program 61 C\)OG@DCGGCT&O C\)Oo[gz G@DCQC\)

o

(oL) Qﬂ[ (T)Gq CD’.')oCD 899]?’3 State pattern (T.) ODoGC\)ﬂ(ﬂCD(DII

o

State pattern o 000[9: sgcnsgoql sgecnggecgqqﬂc object 0303236\10

. . < 0] C 3 Co c N . N\ .
field variable o>®907 :39@@0(:3390) C\?OSD@CO: 3p object ¢, functions eogon
OC oo o N\ Croe . C N O C N C
$Q6) QOGS C\gsoogogoo[gz oo@o: object 020909 G@’JCSC\) 0g236322C
C o o0 O O O O ’] <
@[cqoooooeooo LI5) HepRelaviélloblobl]

Example

380800 §9:c005e320¢ library program 000303 example 3688
{ Lﬂ. ° °g § ° lg y prog 1 T P é?o
000 c:0lendi & °:393°@§ library conon member 0¢009:020700¢ ©9330¢o:
q1ce 29 §32:9S y ey Q2000 "o
coO ’] c C O N N c "I c
RSOl ©232032¢2 Process QM PVBIIVEF§, C0I2§)COICVJI Class

. o N C ¢
dlagram O? GS@’J(T)(?’J GOD@GOS(XD’J%O’]U)ODII
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<<(Class>> <<(Class>>
Library User

- User user + int loggedin
+Int loggedout

+ Library() 1 1 - int status

+ borrowBooks()

+ Login() + User()

+ logout() + getStatus()
+ setStatus()

el oo class diagram ©26077 @ 5099 A0SE39¢ A3300)
g ? s @q_ Cg IL L °
C O N c c . . C
class §©90295 ewo@eo:ooo:d]oown Library class €260 User object 0099
O . . C c N\ . N\ .
o) field variable sa@o)oo:)ooo:)o(ﬂoooan 3p user object g, 39@@39@§ logged in
N C (e N C C
@O)C\)’.)o logged out @O)C\)’JOGOTQI%OO&[So borrowbooks() method €, 3200000
o C Y C ° C .
Q e@oczcﬁcﬂewu ®0g|C: State Pattern eo?zooo:cr} 30000 if else statement
o O

N C(e C C ¢ ¢ C c
G%% 0)0)[90 GQC\POC\?O(;]U)ODII code 3’3@@3’30?(7? GS@DCD?DG@’J@GOo(x)DoOf]

¢
OOl
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public class User {
int loggedin = 1;
int loggedout = 0;
private int status ;
public User(){
this.status = loggedout;
b

public int getStatus() {
return status;
3

public void setStatus(int status) {
this.status = status;
}

}

public class Library {
private User user;

public Library (){
this.user = new User();
}

public void borrowBooks(){

if (this.user.getStatus() == this.user.loggedin){
System.out.println("You can borrow books!");

ks

else {
System.out.println("Please logged in first to
borrow books!");

b

}

public void login(){
this.user.setStatus(this.user.loggedin);
b
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public void logout()({
this.user.setStatus(this.user.loggedout);
b

}

public class Test {

public static void main(String[] args) {
Library 1lib = new Library();
lib.borrowBooks();
lib. Login();
lib.borrowBooks();

. . N . o(oe .
sgeoTclao highlighted @ooo:og code 9> new Library() 99[93 object
(Q c N . N C . C C
m@eaoooooro)saé] Library §), constructor €2 o3l User object 322000003
(y c c N\ . N (o] c
mlajeaoomcflmwll 32 user object 006 status o2 loggedout 39@@ PG
C o o ’] Q X o o °° o H H C o o '] C
COPYGVC0VIOD VI FPIPSOCEORTICVE O highlight QOOGV002:0I0DWIII
(] Q 0 N o . N\ C [o) C
G§200000 state pattern ©29:000:05 state 03 if else SYolleesiepeleslaviobt

highlicht c0060:002:0l0n 031 333308003 620IP§I0 Qesaaé@ Soli
ghlig [ ° ° s s % L QI § ° & a

(-]

C (e C C N oo C . . N c 0O ¢ C
(DO[93@CSHCCD (L)O)Q_"_ Hoplelope ®®Q_|C8 visitor S’BG§§ OCC\DGlGl@OD (D’JS?O

C C c ¢
GUO)(T.) ?’%gC@ﬂGlCGU)’.)C ®33’90§1’J§CU) CDD®’3390608§1C\3 GDO)’J(D @@gc

N Oo0o0o O o0CcoO
eoooﬂeoon celaelelol) §Qqﬂe§oo loggedin loggedout c$6ped visitor aooo
C

state S’BODQU)O)QL Q)O@

N
N

@qléoooou coooﬂ design ¢2 ooo[§£ewac3qc user
. c C C ¢
class cooo library class 59301 @caocgfeogq?oqeoogeoau open-closed

. . o ¢ Q0CO(e 0] c N . C C O
prlnC|ple 3’361&?61060)’.;) §('L)€1§1 32028 class (Y? G@CU) function 3’933@@00?8
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oD O°G @émggé(ﬂm(ﬁll GBU)'.)G (Y% (] 8 3°g\88 State pattern (To.):)5°
Q{"f 08 L S 08 L EI CB TV P [

. o c C Y
ooo:of) class dlagram O? GG’BO(D?QG@D@GO%@D%(S]U)OD”

<<§Iass>> <<Interface>>
Library User

-U

ser user + borrowBooks()
+ Library() i
+ borrowBooks()
+ Login()
+ logout()

<<implement>> <<implement>> <<implement>>
<cClass>> <<Class>> <<Class>>
Visit;rsljser LoggedInUser LoggedOutUser
+ borrowBooks() + borrowBooks()

+ borrowBooks()

30l 0 design 69 0002303 user state o3OS 232008 class
g ? IL@ g (78 Ug ° ‘?’

C 9 C N C (9] ’] Y cre C O C
(T)(D?(D 39@@ 8CIL)U)CD33U)D(7? 6(780610 OOl 000[93 state oooo?zqc class

C C Co ’] N ocC N O C Q ’] Qe C
39330)(1)0@@630 D §('L)61 class 6(78610 code (T.L) @C@GT.')GC\PO UI.BSII 9[9851(383838

C ¢ o O c c ’] <
6322C code 39@&39030? GS’B’JO’)?DGO’J@GOSCX)D%O [oplew]]
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public interface User {
public void borrowBooks();

}

public class VisitorUser implements User{

@Override

public void borrowBooks() {
System.out.println("You can't borrow books but you can
view and search books!");

}

public class LoggedInUser implements User {

@Override

public void borrowBooks() {
System.out.println("You can borrow Books!");

b

}

public class LoggedOutUser implements User {

@Override

public void borrowBooks() {
System.out.println("Logged In again to borrow
Books!");
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public class Library {
private User user,

public Library (){
this.user = new VisitorUser();
}

public void borrowBooks(){
user.borrowBooks();
}

public void login(){
this.user = new LoggedInUser();
}

public void logout(){
this.user = new LoggedOutUser();
}

}

public class Test {
public static void main(String[] args) {

Library 1lib = new Library();
lib.borrowBooks();

lib. login();

lib.borrowBooks();

lib. logout();

lib.borrowBooks();

}

. . N oc¢ (o] c
el oo code ¢> highlighted @ooosog celeletl=loplop) G:qu@@oﬂln
. . (o] C Q . (0] o o C

Library class ¢ interface o) datatype 39@0)0033[93 object 02 Q|42 G@ocz
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Y
OOl
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Proxy Pattern a320p3¢0...

‘Proxy’ a?ecnao@ 030683 wowo[§§qc @939 0%39 '] qo]oooou
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o

O
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Protection Proxy 002DMNGO access control QOY|CO) sfazﬂems?o 208

O ~ . O O
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C (O C N o C c [0} N oo O
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C\%(ﬂ&)éll java 6\1 RMI (Remote Method Invocation) :Dé remote proxy 093

0o 8o

°oo:>°[§c°:° @030']33 Sil java § rmi 0323:9C local network (intranet) a>0RCs
2Q02:(gCs 2ol java §, PP5¢] AN
o object o3 §°[§° access 003 0lonoSi rmi o3 23291868 336902 rmic
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command oow:[g: eplulovii~[efop) class S stub class oo @§m:q<ﬂmwll
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N

(o) c (~) N
3p stub class o3 proxy 39@03 oo@ao computer oo:>°oo:>o[9° 3p stub class mes

o

< 9 < Q2. S N 2 coS:[Bs 25:2& oSt BD3deSe o3
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008[§° 3600:80087:0005630¢ example coodd virtual proxy & 8@
S S §2300D0 p dep ual proxy § §|Cs

(S]GOSII

Example

. o Cre C ¢
Youtube oneg video eogon download 030[98 play 0060000
L L L °
rogram eco:3 example 3e$8000:(G: qEs(goledi class diagram 03eze005
prog 7 P PROOEG: §|c¢ & ¢

62 G@%@eozoooz(ﬂooogu

<<(Class>> <<Class>>
YoutubePlayer YoutubeDownloader
- YoutubeDownloader ytdIp + getVideoById(String id)

+ YoutubePlayer()
+PlayVideo(Stirng id)

3wcol oo class diagram & player § downloader or% class §§? §oooz[§z

. (0] Q o C ¢ o O
player > downloader object 03 eaT[googooooocflmmll code 3’3@833‘?0?

o

C C ¢
GS’B’JCD?C) G@D@GOSCDDSGICDOOII

public class YoutubeDownloader {

File getVideoById(String id){
System.out.println("Video is downloading wait for a

moment....");
File f = new File("downloaded from youtube by "+id+".mp4");
return f;

}
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public class YoutubePlayer {
YoutubeDownloader ytdlp ;

public YoutubePlayer() {
ytdlp = new YoutubeDownloader();
}

public void PlayVvideo(String id)({

File video = ytdlp.getVideoById(1id),
System.out.println("Playing video "+id+".mp4");
// other code for playing video -----
A i

}

public class Test {
public static void main(String[] args) {
YoutubePlayer yplay = new YoutubePlayer();
yplay.Playvideo("1abc");
yplay.PlayVvideo("1abc");

}

o
3n

3wcolon code or% run @qu& §o%5|q°?z§o video id 33000)

IL I G§O

mo%eélcﬁ@% download C\P(S@S(f play C\3<°)oooor(§ Gogoqo]eoSn oo 0deon) id

e ¢ 003l download m§[§° 30803:39@5 5 COICONBIDD oo°°[§° la

||.61 [ i ? s 61 [ §° - play
(o) C C (§ N Qoo O CcO (@) o (§

@oooeﬂ[z @oaoogcﬂor)ooll FPOV00Q|2 @@(3, proxy pattern o ogzqo?eoon Proxy

o (@ c N\ . (o] C C ’] C
pattern 238z (g€ooo:03 class diagram 03e3200365665(ge0:009:0l00dI
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+PlayVideo(Stirng id)

<<(Class>> <<Interface>>
YoutubePlayer YoutubeDownloader
- YoutubeDownloader ytdlp + getVideoBylId(String id)
<<use>>
+ YoutubePlayer()

<<Class>>
VideoProxy <<implement>> «\;:j;;»
- Video video <<implement>> T
- Map <String, Video> videolist - String id
+ getVideoByld(String id) ! ) Vitss(Stngid)
+ getVideoByld(String id)

+ getVideo()
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public interface YoutubeDownloader {
public File getVideoById(String id);
b

public class Video implements YoutubeDownloader {

private File video;
private String id;

public Video(String id) {
this.id = id;
video = new File("downloaded from youtube by
Il+id+ll .mp4ll);

}

@Override

public File getVideoById(String id) {
return this.video;

}

public File getVideo() {
return video;
}

}

public class VideoProxy implements YoutubeDownloader{
Video video;
Map <String, Video> videolist = new HashMap <String,
Video> ();

@Override
public File getVideoById(String id) {
if (videolist.containsKey(id)){
System.out.println("video is already downloaded so
there is no waiting..... "),
video = videolist.get(id);
b
else{
System.out.println("video is downloading wait for
a moment....");
video = new Video(id);
File videotoplay = video.getVideo();
videolist.put(id, video);
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}

File videotoplay = video.getVideo();
return videotoplay;

}

public class YoutubePlayer {
YoutubeDownloader ytdlp;

public YoutubePlayer() {
ytdlp = new VideoProxy();
}

public void Playvideo(String id) {

File video = ytdlp.getVideoById(id),
System.out.println("Playing video " + id + ".mp4");
// other code for playing video -----

A R R LR TR

}

public class Test {

public static void main(String[] args) {
YoutubePlayer yplay = new YoutubePlayer();
yplay.Playvideo("1abc");
yplay.PlayVvideo("1abc");

360l code ©> highlight @ooogor:) 3003 G&)Ql’)@éd' video objects
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