: ——
5. d=FE IOjE

M&OoA B SHLE R S
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private ‘d-gX}?

M new MyClass()
dASH 2 A

(U to

| 5
)

J

oo r>-%

pe—

[

public MyClass {
private MyClass() { }

public static MyClass getInstance() {
return new MyClass();

)
)

AN HAEE A6 2 M M-
Jts (0dl: MyClass.getinstance())
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- Singleton Pattern

- =M H=SHA o IAEHARIO| 3 & EICE 0| A O] “singleton”O|Ct. K= MHA Ol £ HZHO|
E RO}L}

- S| AM: singleton2 Bt=tst= SejA0| P& HAEE FO

o

Ct.

¢ B cse.design_pattern.ch05.classic
&% Singleton java




Head First Design Patterns (0|5 Tl <) 5%. Singleton Pattern

AHEOI A= D o (classic)

public class Singleton o
private static Singleton uniquelnstance:

/A other useful instance wariables here

e

private H

public static Singleton getlinstance() o
if {uniquelnstance == null) A
\ uniquelnstance = new Sinaletan();

return uniquelnstance:

¥

A other useful methods here

}.
- =M
- 2] 709| threadO| Al S A0 getinstance() HAE7F SZE I Of2f 7H2] Singleton Z4 |7} A4 A =
2 oI}

-mem7&p26§£



Head First Design Patterns (0|5 Tl <) 5%. Singleton Pattern

¢ B2 cse.design_pattern.ch05.classic

5&F- classic s B

1 package cse.design_pattern.ch(05.classic;
&
3 /f NOTE: This is not thread safe!
4 public class Singleton {
5
& private static Singleton uniguelnstance.
.
3 [/ other useful instance variables here
9 B  private Singleton() {
10 System.out.printin("A 25 37 AEHELCH);
1oL
12
13 @  public static Singleton getinstancel() {
14 if {uniguelnstance ==null) {
15 unigquelnstance = new Singleton():
16 ]
17 return uniguelnstance.
g L)
19
20 // other useful methods here
21
77 Jxx Al ZE B MM 0 4 lines =/
25 public static void madn(String[] args) {
27 Singleton obj = Singleton. getinstancel);
28
29 ]
3 )




5%. Singleton Pattern

2l =)

Head First Design Patterns (0|5

o O

ublic class ChocolateBoiler ({
private boolean empty:;
private boolean boiled:;
ot 2E X

publiée ChocolateBoilerxr () { T ok uITH,
true; .
o wHeE 2

2= S% (chocolate01)

c,zo_’_ly-vr wielo) 2 wHer

empty =
boiled = false:;
} 2= 7301
o134 WISl J 3
@\.:1@\—|C+ 967‘3‘ —"’E"_iﬂﬁz M’r:asei
ef\nPt‘é‘u’ poiled T3> % Fo
EVETRGL -

void fill () {

public
if (isEmpty ()) {

empty = false:;

boiled = false;

ChocolateBoiler
24X DF 200 O] &
DFS O K| &7

// Bl -1
1’.1(u|01017~1 °k“) -+ R
o-|ol %H'i! <t

et

FOFES b
Mm— W@ o134 o
2 ez CETRC A -104142 < wl
empty T332 Z SHH true= ﬁ;’s"b"‘-""*

2 ul—m

void drain () ({
if (!'isEmpty () && i
// < AMEE ch3
empty = true;

public void boil () {
if (!isEmptyv () && !isBoiled()) "{ 5 & 9l
J ApHONMEE 2 232 2 29 234l M
EEZ BQYYTH MEW TF 22 Uy
r g ZpITE,

/7 AMERE Y
boiled = true;
~ boiled

wl

}
public boolean isEmpty ()
return empty:;

{

}
public boolean isBoiled () {
return boiled:;

}

p.209



ChocolateBoiler b1 =
new ChocolateBoilder();

N

if (b1.isEmpty())
b1.fill();

2ed IS
MHAS. Ol
L 8FALLE

5%. Singleton Pattern

— if (b2.isEmpty())
b2.fill();




Head First Design Patterns (0|5 Tl <) 5%. Singleton Pattern

5% chocolate01

- ChocolateBoiler; LHFX Ol ZHx|| M gt M &

¢ [ycse.design_pattern.ch05.chocolate01
ChocolateBoiler java

ChocolateController java
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ChocolateBoiler.java

oo -l M = k=

m_n_n_l._l._l._l._l._n._n._n
O w00 -l Mmoo =M — O W

ra

[

package cse.design_pattern.ch05.chocolate(Q1:
}publir: class ChocolateBoiler {

private boolean empty;
private boolean boiled;

public ChocolateBoiler() {
empty = true;
boiled =false;
System. out.printin("ChocolateBRoiler 244271 A=l L|C}");

}

public void fill() {
if {isEmpty()) {
empty = false;
boiled =false;
// fill the boiler with a milk/chocolate mixture

System.out.printin(" 2L {7t H|H §lebz 2230 L9 E AHSLCEH"):




Head First Design Patterns (O]

ol 4

5%. Singleton Pattern

23
24
25
26
27
28
29
a0
a1
a2
J3
a4
45
a6
ar
48
49
40
41
42
43
44
45

46

}

public void drain() {
if {lisEmpty() && isBoiled()) {
// drain the boiled milk and chocolate
empty = true;
System.owr.printin("219/ 20 21 9|00 2 0|A| H|2L|CH");
}
}

public void boil() {
if {lisEmpty() && lisBoiled()) {
/{ bring the contents to a boil
boiled = true:
System.out.printin(" 2220 2SN LRI U022 ZALICE):
}
}

public boolean isEmpty() {
return empty;

}

public boolean isBoiled() {
return boiled:

}




Head First Design Patterns (0|5 Tl <) 5%. Singleton Pattern

ChocolateController.java

l package cse.design_pattern.ch05.chocolate01;
z
3 public class ChocolateController {
4
5 public static void main(String args[]) {
B new Thread(() -» {
7 ChocolateBoiler boiler = new ChocolateBoiler():
s System.out.printin(" 243 ZEZ: " + boiler):
g boiler fill{);
10 boiler.boil();
1 boiler.drain();
12 1 .start();
13
14 new Thread(() -» {
15 ChocolateBoiler boiler = new ChocolateBoiler():
16 System.out.printin(" 243 ZEZ: " + boiler):
17 boiler.fill();
18 boiler.boil();
19 boiler.drain();
20 1 .start();
21
7z L )
23 )




Head First Design Patterns (O| & 2l =) 5%. Singleton Pattern

] —— exec—maven—plugin: [.2. lrexec (detault—cli) W desing_pattern ———
ChocolateBoiler & RO AEHE L CE,
i H2: cse.design_pattern.ch(05.chocolatell . ChocolateBoi ler@l 362833
HLHI HH =0z =2 2R E siSUCLCH
e =23 FRI4 U=2EZ FELLCH
AR el 210 =20 0/H - SU L
ChocolateBoiler SHARIDE AEHE LICEH,
23| @2 cse.design_pattern.ch05. chocolate0l . ChocolateBoi ler@7 4cdafds
FEHI HH 2l=0z 2L F/E siSUCLCH
A =270 FRI4 U=EBE FELULCH
| At2lel 20 =282 Ol "I &UCH




5%. Singleton Pattern

Head First Design Patterns (0|5 Tl %)

ol 2 2 (chocolate0?2)

OdFE =
- AZE S AI

public class ChocolateBoiler {
private boolean empty;
private boolean boiled;

private static ChocolateBoiler uniquelInstance;

ChocolateBoiler () {

empty = true;
boiled = false;

public static ChocolateBoiler getInstance () {
if (unigqueInstance == null) {
uniqueInstance = new ChocolateBoiler () ;

}

return uniquelInstance;

}

publi¢c: woid A1l () {
if (isEmpty()) {
empty = false;
boiled = false;
7 ZErda=

}
/7 PIEfRE,..



5%. Singleton Pattern

5%k chocolate02

- ChocolateBoiler: =28 IfH ME5I0 Fot A StLIRH MM

? [ [cse.design_pattern ch05.chocolate02
ChocolateBoiler java

5% ChocolateController java




Head First Design Patterns (0|5 Tl <) 5%. Singleton Pattern

ChocolateBoiler.java

1 package cse.design_pattern.ch05.chocolateQ2:
&
3 public class ChocolateBoiler {
4
5 private boolean empty:
§ private boolean boiled;
7 private static ChocolateBoiler unigueinstance
8
g private ChocolateBoiler() {
10 empty = true.
11 boiled = false;
|2 System.out.printin{"ChocolateBoiler AHA4 271 AlSi=IL|CF");
13 }
14
15 /== L2 8 I8 E A 8510 228l BUc|e| UG A E viEts= O -
z0 = public static ChocolateBoiler getinstancel) |
21 if {uniquelnstance ==null) {
27 System.out.printin("Wn1. 222 EY2{0| SUsE HH|E 4H4");
23 uniguelnstance = new ChocolateBoiler();
24 }
25 System.owt.printin{'2. 222l 222 ZHH|E Etzt);
Vidal return um'quemsranr:e.
2F - 1




Head First Design Patterns (0|5 Tl <) 5%. Singleton Pattern

29 O publicvoid fill() {

30 if {isEmpty()) {

31 empty = false;

32 boiled =false;

33 // fill the boiler with a milk/chocolate mixture
34 System.out.printin("2€ 7| 1222 2320 238 AHELICH"),
35 )

3/ L}

ar

38 =& public void drain() {

39 if {lisEmpty() && isBoiled()) {

40 // drain the boiled milk and chocolate

41 empty =true;

42 System.out.printin("22/2H Z2 1 9/ = O[A H|ZL|CH"):
43 )

44 L}

45

46 = public void boil() {

47 it {lisEmpty() && lisBoiled()) {

48 // bring the contents to a boil

49 boiled = true:

50 System.out.printin(" 20| 2220 287t ¢lo0 = ZoILICEH"):
51 )

2 L}

53

54 [ public boolean isEmpty() {

55 return empty:

56 L )

57

58 O public boolean isBoiled() {

59 return boiled:;

B0 -}

Bl ]




Head First Design Patterns (0|5 Tl <) 5%. Singleton Pattern

ChocolateController.java

package cse.design_pattern.ch05.chocolateQ2;
oublic class ChocolateController {

|
Z
J
4
5 I  publicstatic void main(String args[]) {
b
-
g

ChocolateBoiler boiler = ChocolateBoiler. getinstance().
System.out.printin{"24% Z=: " + boiler);
boiler fill();
g boiler.boil();

10 boiler.drain();

11

12 /{ will return the existing instance

13 ChocolateBoiler boiler2 = ChocolateBoiler. getinstancel);

14 System.out.printin{"Z43 Z=: " + boiler2);

15 boiler2 fill():

16 boiler2 .boil();

17 boiler2.drain();

g L)

19 1




Head First Design Patterns (O| & 2l =) 5%. Singleton Pattern

1. =Z8 222 fLe HHE M4
ChocolateBoiler Sl ROt 2 ZHELICH
2. EE3 EO'E1 A E BHE
2HH B2 cse.design_pattern.ch(s. chocolate(? ChocolateBoi ler@l5dba7 42
I H ¢loOz E2N 2L2= HSUCH
M =Z2FHL FRI UA=2EBz S ULCH
ARlel 210 =02 0/H HSUC
2, = 22 HHE BHE
2HH| HE cse.desiagn_pattern.ch0b. chocolate(? . ChocolateBoi ler@5dpa7 42
HEHI HH =28z 223 F5E AME&UCH
LM == FRI U=2EE @ ULCH
| A2 210 =22 Z 0l "bSULC




5%. Singleton Pattern

... (chocolate03)

B N7t 278 Ol dd ZhsstH

JVM-) 5141 E o

Il Age 28] A g c || upjquelnStance g
public static ChocolateBoiler ; null
getInstance () {
: % 310 7 oF
public static ChocolateBoiler i ol ‘l:!. "J"%’ | 2—%, ‘ v
getInstance () { — 1 g
//’ 2 .
if (uniquelInstance == null) {
e i f (uniqueInstance == null) { null
uniquelnstance =
<objectl>

new ChocolateBoiler():;

return uniquelInstance; <ohjechi> b

~

<object2g | _ M2 i _‘,:. "!"‘:’d,
W 3T A Uy,
ChocolateBoiler
o) AT A T M e

T
Loy,

uniquelnstance =
new ChocolateBoiler();

<object2>

return uniquelnstance; |§




5%. Singleton Pattern

5%t chocolate03

- ChocolateBoiler: &=28 If|H H& A} A Cts A2 E0|A S2fctH A=HO0| Ofl o2 74
o AN MM 7ts

¢ [ |cse.design_pattern.ch05.chocolate03
ChocolateBoiler java

ChocolateController java




Head First Design Patterns (0|5 Tl <) 5%. Singleton Pattern

ChocolateBoiler.java

1 package cse.design_pattern.ch(Q5.chocolate03:;
Z
@ | public class ChocolateBoiler {
4
5 private boolean empty;
B private boolean boiled:
7 private static ChocolateBoiler vniguelnstance,
g
g private ChocolateBoiler() {
10 empty =true;
11 boiled =false:
12 System. owt.printin{"ChocolateBoiler 4444 A7t A=l L|C}"):
13 ]
14
15 /== HZEH IS A 82510 =238l H22 2| T HA|E vistst= |-
21 B  public static ChocolateBoiler getinstance() {
v
73 if {umquefnsrance = null) {
24 _‘try{
25 - System.out.printin("wn 12 ZF 2/ HELICE");
26 - Thread.slesp(1000);
27 }a:atch (InterruptedException ex) {
28 |[ System err.printin{ex);
29 }
30 System.ouf.pnntln( Wn1. 228l Ho2{o| 25 2= AM");
31 uniguelnstance = new ChocaolateBailer():
52 ]
33 System. out.printin('2. 2= 22| ZHH| £ vish);
34 return uniguelnstance.
3/ L]
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5%. Singleton Pattern

av
a8
a3
40
41
42
43
44
45
46
47
48
49
50
a1
52
53
54
55
56
57
58
59
B0
B1
B2
B3
64
65
G
67
BB
3

}

public void fill{) {
if {isEmpty()) {
empty = false;
boiled =false;
/! fill the boiler with a milk/chocolate mixture
System.out.printin("222{7t 5| Qe E=2 2N 2FE
}
}

public void drain{) {
it {lisEmpty() && isBoiled()) {
// drain the boiled milk and chocolate
empty = true;
} System.out.printin("Ar2 20 Z1 9SS 2 O[A| H|SL|CEH"):
}

public void boil() {
if {lisEmpty() && lisBoiled()) {
// bring the contents to a boil
boiled =true;
} System.outprintin(" 2220 2220 220t Q002 ZolL|CH");
}

public boolean isEmpty() {
return empty;

J

public boolean isBoiled() {
return boiled:

J

AU




Head First Design Patterns (0|5 Tl <) 5%. Singleton Pattern

ChocolateController.java

package cse.design_pattern.ch05.chocolate03;

}public class ChocolateController {

B public static void main(String args|[]) {

oo —1 M M = 3 M~y —

14 // TODO 500msec AAA =223l Y] A = 747t H45E.
15 i > 1000msec AA|A[0|= S M4 E,

16 tryl
17 Thread.sleep(500);

18 } catch (InterruptedException ex) {
19 | [ System. err.printin(ex):




Head First Design Patterns (0|5 Tl <) 5%. Singleton Pattern

0 —— exec—maven—plugin:1.2. 1 exec (default-cli) @ desing_pattern ——

o
'
>
(I
i

LiCt,

b
Y
=,
ra
i

L Ct,

1. =23 2242 rest A E Hd
ChocolateBoiler =4
2. S 22 HHE LS

il H2: cse.design_pattern.ch05.chocolatel3 ChocolateBoi ler@7dcdiias
LI HIN 2U=02 2L F/FE FHSULCEH

2 ol Hup 2752 A==z ZFYLULCH

Lo

==
20 #2310 2AU=0=Z 0[H HESULCH

02
|
9
>
i
1
r

=

AV H MO

C}E ChocolateBoiler ZiA &4 22l
1. =23 2242 rgst A E Hd
ChocolateBoiler wHadAfDF &ZHEILCH,
2. E2E3 2 HHE YHE
A HE: cse.design_pattern.ch05.chocolatel3 ChocolateBoi ler@58458a33
LIt HIH =02 230 F/FE FHSUCLCH
Lol =20 2RI A=2E2 ZYULCH
) o]

=
22l 21 =Bz 0lH HESUCH

=

HAUH MO




Head First Design Patterns (0|5 Tl <) 5%. Singleton Pattern

H 2 1. Thread Safe Version

- getinstance() 02~

S2 S7|StAI7|B CHEMY Y 2R 2H 7} o2,
LB BE X9 TksY 9

o
.

3public class Singleton o

4 private static Singleton unigquelnstance:

5

B /¢ other useful instance variables here

=

g private Singleton() 1}

g

10 public Stati§:£££5¥£2%iggﬁ:2ingletnn get Instance() 1
11 if (uniguelmstance == null) §

12 } uniguelnstance = new Singleton();
13

14 return unigquelnstance;

15 }

16

17 Jf other useful methods here

18 &



57%. Singleton Pattern

Head First Design Patterns (0|5 Tl <)
Ch lateBoiler (thread _safe)
15 [& [# =
16 = A =2H IHE M ast0] 2Z3 HAUZ{9| GUot M= i._ﬁfE O] A
17 = AP|E HEA 2HEE BY| 2|5 Thread.sleep() AHE
18 %
19 * @return 222 20| LUTH A E BiEt
200 - * f
21 [ public static synchronized ChocolateBoiler getinstance() {
2
23 if {uniqueinstance ==null) {
24 try {
75 System.our.printin("Wn1= 7F Z|/H=L|CH");
& Thread.sleso(1000);
27 } catch (InterruptedException ex) {
28 | [ System.err.println(ex);
29 }
30 System.out.printin("Wn1. 222 EUE9| s ZHHE MAH):
31 uniquelnstance = new ChocolateBoiler();
e }
33 System.outprintin{2. == HY 2 28¥| £ Biat);
34 return uniguelnsiance,
35 L
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z AL
Z 0w )

5%. Singleton Pattern

-] ——— exec—maven—plugin:1.2.1 exec (default-cli) @ desing_pattern —
1 28 AAE o,
1. =Z23 2L gEtt AiE
ChocolateBoi ler A RID 2 ZHELCL
2. =2 22y HHE BHE
2. =23 22y HHE BHE
7 H Y2 cse.design_pattern.ch0S.thread_safe . ChocolateBoi ler@G0bchlca
27 H ¥ cse.design_pattern.ch(5.thread_safe . ChocolateBoi ler@G0bch8ca
A == TR U=ZEE UL
Aol 210 U=0F 0H BISUC
| 2 H =82 22N FFE ASULCH




T 5% Singleton Pattern

Head First Design Patterns (O|

HOkxHY. O|AE{A O3] A

L—

= = o
(=2 Z7|=}: lazy initialization)
T2 AAAl O] 2] d-d
(H=% ZX7|2}: eager initialization)

public class Sinaleton 4
<Frivate static Singleton unigquelnstance = new Singletonl 5>

private Singleton{) {}

public static Singleton getlnstance() o
} return uniguelnstance:



Head First Design Patterns (0|5 Tl <) 5%. Singleton Pattern

ChocolateBoiler (eager_init)

5 public class ChocolateBoiler {
-
0 private boolean empty.
g private boolean boiled;
10 private static ChocolateBoiler uniguelnsiance = new ChocolateBoiler():
11
12 private ChocolateBaoiler() {
13 empty =true.
14 boiled = false:
15 System.out.printin{'ChocolateBoiler 244271 AlSH=IL|C}"):
16 ]
17
18 /== A ZE IHHE H2510{ 222l EY29| STt 2§ bislst= HAE |
24 public static ChocolateBoiler getinstancel) {
25
26 System.out.printin(*==21 222 A E Eiet)
27 return
28 }




Head First Design Patterns (0|5 Tl <) 5%. Singleton Pattern

I*
I*Eal-l

7=I|.

2

—— exec—maven—plugini 1.2 1 exec (default-cli) @ desing_pattern ——-
ChocolateBoiler &H& R &ELICH

EEE 2 AHE BHE

2| A2 cse.design_pattern.ch05.eager_init.ChocolateBoi ler@y 4cdddis
LI - =0z 2230 F/RE AMESUCH

PeH == FRI U=2EZ Sy LLCH

Ieel 210 Ue8Z oM BISULCt

FIa 2o HH= Bie

b

mc:: m-:}_,_

HE cse. desian_pattern.ch05. eager_init,ChocolateBoi ler@ydcdidss
Jr i 2l=8z 250 #5758 ASUCC
(| Ao 22 =0z YUt

2
2 ==
20 =210 2202 oM HISUCCE.

=i
bt




Head First Design Patterns (0|5 Tl %)

5%. Singleton Pattern

Keyword “volatile” in JAVA

- A

= 02 2220 2ot SA0] =8 7t B0 ArS
- X[ AR0| RS FHESHY AFEot= 0] OtL 2l O’ F7[HZ X0 Ml &ls H0LES
AL H0A g

L CHE MY SO|M X|Q #4E 2 4 go0R X|Y HAES volatileR X WT WL gl

Ojo



Head First Design Patterns (0|5 Tl <) 5%. Singleton Pattern

H 2H443: Double-Checked Locking

- Double-checked locking idiom

public class singleter o .
prwatstatu: Singleton uniquelnstance;

private Singleton() {}

ic Singleton getlinstancel) 4
if (uniquelnstance == null) A

svnchronized tsingleton.class) 4
if tuyniguelnstance == gulld 1
\ uniquelnstance = new Singletant);

public

r

return uniguelnstance:

Double-Checked
Locking




Head First Design Patterns (0|5 Tl <) 5%. Singleton Pattern

ChocolateBoiler (dcl)

10 private volatile static ChocolateBoiler uniqueinstance;

11

12 private ChocolateBoiler() {...5 lines |

17

18 /== AZH I{HE A 851 2Z<l B2 U A & viatst= A4S .6 lin

zd4| 1 public static ChocolateBoiler getinstance() {

25

26 if {unfauefnﬂanfe =null) {

27 try {

28 System.out.printin("Wnagetinstance: null checking - 1&27F 2|4");

20 Thread.sle2p(1000);

30 } catch (InterruptedException ex) {

31

32 fsyna:hmnlzed (ChocolateBoiler.class) {

33 if {umauemﬂanfe =null) {

34 B R

35 System. out.printin("Wngetinstance: null checking - 127F A|H");
@ Thread.slees(1000);

37 } catch (InterruptedException ex) {

38 ]

39 uniquelnstance = new ChocolateBoiler():

400 I :

41 }

47 ]

43 System.out.printin(" 222 228 20H| E B,

44 return uniguelnstance;

45 - }




Head First Design Patterns (0|5 Tl <) 5%. Singleton Pattern

Al A}

—— exec—maven—plugin: 1.2, Tiexec (default—cli) @ desing_pattern ——

get Instance: null checking - 1&2F &™

r

get Instance: null checking - 1=t &A™

r

getInstance: null checking - 1=2F A™

ChocolateBoiler e B2 ARHELICE,

FE3 222 HHE &

=Z25 2 MY E Bt

A HE! cse.design_pattern.ch05.dcl . ChocolateBai ler@51b50FET
I HH 228z &0 27 E AISUCH

Aol =25 FR2 U222 S L

S0 #10 =82 0/H dHSULC

HE cze. design_pattern.ch05 . del ChocolateBoi |er@51R50FE7
HH gz =230 £/ E AfSULC

=L R =2EZ SgLULCH

=1 =0z O|H H|SUCt

= £1
|;E

s
Eal

AHL H O
o o
y,

o2 e
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Head First Design Patterns (0|5 Tl %)

5%. Singleton Pattern

Double-Checked Locking

- Also known as “double-checked locking optimization”

- Designed to reduce the overhead of acquiring a lock by first testing the locking criteria
(the 'lock hint") in an unsafe manner.

- OFEMPYE 2t E0A =2 27|22 #oe Il &3 2H 5 E(locking overhead)E &0 7|
5o AtEE.



