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6  public class SaleTicketTestl {

7 public static void main(String[] args) throws Exception { // main—VJf&/7

I

8

9 Ticket ticket = new Ticket();
10
11 new Thread(new Runnable() {
12 @override
13 public void run() {
14 for (int i = 1; i <=40; i++) {
15 ticket.saleTicket();
16 b
17 }
18 }, "A").start(Q;
19
20 new Thread(new Runnable() {
21 @override
22 public void run(Q) {
23 for (int i = 1; i <=40; i++) {
24 ticket.saleTicket();
25 }
26 }
27 }, "B").start();
28
29 new Thread(new Runnable() {

30 @override

31 public void run() {

32 for (int i = 1; i <=40; i++) {
33 ticket.saleTicket();

34 3

35 }
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(nhumber--)
46 }
47

48

class Ticket{ // %
private int number

"c").start();

e

30;
synchronized void saleTicket(){
(number>0) {
System.out.printin(Thread.currentThread().getName() + "sEZHZ " +
+ "2 R "+number) ;
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Lock 1 = ...; L.lock(); try { // access the resource protected by this lock } finally { Ll.unlock(); }
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1 public class SaleTicketTest2 {
2 public static void main(string[] args) throws Exception { // main—UJf7
A
3
4 Ticket ticket = new Ticket();
5
6 new Thread(()->{for (int i = 1; i <=40; 1i++) ticket.saleTicket();},
"A").start(Q;
7 new Thread(()->{for (int i = 1; i <=40; 1i++) ticket.saleTicket();},
"B").start(Q);
8 new Thread(()->{for (int i = 1; i <=40; 1i++) ticket.saleTicket();},
"c").start(Q;
9
10 }



11}

12

13  class Ticket{ // %%

14

15 private Lock Tock = new ReentrantLock();

16

17 private int number = 30;

18

19 public void saleTicket(){

20

21 Tock.Tock();

22 try {

23 if (number>0){

24 System.out.printin(Thread.currentThread() .getName() + "%
" + (number--) + "%, FE T :"+number);

25 }

26 } catch (Exception e) {

27 e.printStackTrace();

28 } finally {

29 Tock.unTock();

30 }

31 }

32

33 | }
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BHEE, HFR2NE—BEFFTE, MLockfifiA—ERFRF TR, NRETFRBAZIH, LiETLL
TR—ESGMERT,;

5. synchronizedfIBRTEAN. AETFHT. IEATFE, MlLockBiRIEAN. AJHMT. AIAF (RMEEH)
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1 package com.kuang;
2
3 /:’::’:
4 * H: BEWAERE, o] DR ERIGE N0 — N R
5 WP — AR IZTE + 1, —EREXZEE -1
6 SEILAZ B 104K
7 *
8 * O
9 1. SN REMEIIATRT, LRERIERIERE
10 S 2. AW . FE. B
11 &/
12  public class B {
13 pubTlic static void main(String[] args) throws Exception {
14 Data data = new Data();
15
16 new Thread(()->{
17 for (int i = 1; i <= 10; i++) {
18 try {
19 data.increment();
20 } catch (InterruptedeException e) {
21 e.printStackTrace();
22 }
23 b
24 },"A").start(Q;
25
26 new Thread(()->{
27 for (int i = 1; i <= 10; i++) {
28 try {
29 data.decrement();
30 } catch (Interruptedexception e) {
31 e.printStackTrace();
32 }
33 }
34 },"B").start();
35 }
36 |}
37
38 class Data{ // wJE
39
40 private int number = 0;
41
42 pubTic synchronized void increment() throws InterruptedException {
43 // FIBIEAZIX A LR
44 if (number!=0){
45 this.wait(Q);
46 }
47 // TiE
48 number++;
49 System.out.println(Thread.currentThread() .getName()+"\t"+number) ;
50 // 8
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51 this.notifyAl1Q;

52 }

53

54 public synchronized void decrement() throws InterruptedeException {
55 /7 FIBEAZIX A R

56 if (number==0){

57 this.wait();

58 }

59 // TiE

60 number--;

61 System.out.println(Thread.currentThread() .getName()+"\t"+number) ;
62 // A

63 this.notifyAll1();

64 }

65

66 1}

IBIRRFHER : BOLCRE(RIERE, 4R, RN, FANE

[E] if #1 while

TAVEWLTOToT
Jjava.awt datatransfer ~ wait
Jjava.awt.dnd
Java aut event public final void wait()
java antiont throws InterruptedException
java.awt.geom
Wit
ot SHEHEES, BNE— MR E R0t Ty O ERnoti fyALLO Fik. IO, S AR R e K Serd
java.awtimage wait(@) .
java.awtimage.renderable
Java.awtprint HARERLIRE R DTS BHERNLESETTE, B A TR A R ST AAno ti fyiE s
java.beans notifyAlliEnetifyAll . MRHEES, BHEELERFREMSIIPTEITmERT.
java.beans.beancontext
Java ;” | BE—-SHRER, PR EREEE Tar), HEIET A RRS TR RER:
javalang

java.lang.annotation
java.lang.instrument
java.lang.invoke
Jjava.lang.management

Jjavalang.ref

Jjavalangreflect

Jjava.math

<l .

synchronized (obj) {
<condition does not hold=)

obj.wait();
... [/ Perform action appropriate to condition

}
FRERRERER R AR TR, AL A S A ST AT, SR tify A,

TYTTTeT
Object

Eeso

Pracess

ProcessBuilder
ProcessBuilder Redirect
Runtime
RuntimePermission
SecurityManager

Short

RE
IllegalMonitorStateException - MRYEHETEN R ENSENEE .
Interruptedexception - ANFYEMEAIZEHAILTE LA AR AT P RIAAE . SR SERT, SRR F & HTEE

BEER :
notify() , notifyAll()

package com.kuang;
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public class B {
public static void main(string[] args) throws Exception {
Data data = new Data();

new Thread(()->{

for (int i = 1; 1 <= 10; i++) {



try {
data.increment();

} catch (Interruptedexception e) {
e.printStackTrace();

¥
},"A").startQ;

new Thread(()->{
for (int i = 1; i <= 10; i++) {
try {
data.decrement();
} catch (InterruptedException e) {
e.printStackTrace();

3
},"B").start();

new Thread(()->{
for (int i = 1; i <= 10; i++) {
try {
data.increment();
} catch (InterruptedException e) {
e.printStackTrace();

}
},"c").start(Q);

new Thread(()->{
for (int i = 1; i <= 10; i++) {
try {
data.decrement();
} catch (InterruptedException e) {
e.printStackTrace();

}
},"D").start(Q;

class pata{ // %k
private int number = 0;

pubTic synchronized void increment() throws InterruptedException {
[/ FIBEAIZIX AN LR
whiTle (number!=0){
this.wait(Q);
3
[/ T
number++;
System.out.println(Thread.currentThread() .getName()+"\t"+number) ;
// A
this.notifyAll1();

public synchronized void decrement() throws InterruptedeException {
/7 FIRTZAZIXA LR
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78
79
80
81
82
83
84
85
86
87

}

while (number==0) {

this.wait(Q);

// TiE

number--;

System.out.println(Thread.currentThread() .getName()+"\t"+number) ;
// EF

this.notifyAl1Q);
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ReentrantLock , ReentrantReadWritelock.Readlock , ReentrantReadWritelock.wWritelock

public interface Lock
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EAERUAER AR, HE AR AR ST HERME T EEN-

B synchronized AiNEQFTEENF FREAEMEHEEREE, HEENTRRERSITSSIEERR, BEFEERERENT
STAEH.  Fl0, ATRMHR ARSI L EAER R HHIE " BRI S ANNTE, MERETSE, SERHAHIRC,

SERHBHIREDE. FAETEEA R Lock M@ A TR B HE ARATEER A, HAFREHA MRS S - SiES s SR e
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Interface Condition

FrE DI

AbstractQueuedLongSynchronizer.ConditionObject , AbstractQueuedSynchronizer.ConditionObject

public interface Condition

notifyfinotifyall ) BETFEIRIFS ., LASEIBAS M ERENE TR, BIHCSEREE
ConditionfRtt, 7 #S in ies 7 £ AR

ConditionFFEH 0bjectiEiMesiE ( wait,
FEE SRR Lock 120 LockEiRsynchronized/iEfliEaIg s,

R (MR A EHASEEZ ) AR R CER BIRT WL, BRI R MRS A E. EhiRtEz
P ER R EETERERET, S smiRP, AR RaSisRtesi. SESHrRERET F P el S b
2, HifBobject.wait .
—~ConditionZEBiE FIERI—M4l. BAKFHEConditionZL{fIfIConditionSEfil, EHEFIEnewCondition ()%,

B0, BRHITE—TEROESE, BEFoutiltakehik. MEE—ATRESHDE— M take , MEZEEESF—RETH; R putidE
T2 NEE, BLEITHEE, EPITEEER. HiEET NS SETSputieiitaketiss, LMEHITALIIEHEPIIRE
S (AR AR RE AN S MR AL . BT AR Cond 1t 1onZL Al ITH

lass BoundedBuffer { jdk
final Lock lock = new ReentrantLock(); =}
final Condition notFull = lock.newCondition(); =
final Condition notEmpty = lock.newCondition(); Tt

i
final Object[] items = new Object[100]; }ﬁ

int putptr, takeptr, count;

public void put(Object x) throws InterruptedException {

< lock.lock(); try {
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Modifier and Type

Method and Description

void

await()

SEHELEIES R £5S, interrupted .

boolean

long

void

>

boolean

await(long time, TimeUnit unit)

AR ER R E ST, SEERSRTETE.
awaitNanos (long nanosTimeout)
EHEERE N ER RS, SEEFRETETE.
awaitUninterruptibly()

AR ER AT ES.

awaitUntil(Date deadline)

AR E N ER AL ES I, SEEENREHARTE .

void

void

signal()
MAEE—-SEEATE
signalAll()
RBERTE SRS

synchronized

wait

notify

lock

await()

signal()
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package com.kuang;

import java.util.concurrent.locks.Condition;
import java.util.concurrent.locks.Lock;
import java.util.concurrent.locks.ReentrantLock;
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2. Hr . TR, @R

3. DU, BIVER 2 AR E B, WH G AR, Hagtwhile)
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public class B {

public static void main(String[] args) throws Exception {

Data data = new Data();

new Thread(() -> {

for (int i = 1; i <= 10; i++) {

try {

data.increment();
} catch (Interruptedexception e) {
e.printStackTrace();




}
}, "A").startQ;

new Thread(() -> {
for (int i = 1; i <= 10; i++) {
try {
data.decrement();
} catch (InterruptedException e) {
e.printStackTrace();

3
}, "B").start(Q);

new Thread((Q -> {
for (int i = 1; i <= 10; i++) {
try {
data.increment();
} catch (InterruptedException e) {
e.printStackTrace();

}
}, "c").start(Q;

new Thread(() -> {
for (int i = 1; i <= 10; i++) {
try {
data.decrement();
} catch (InterruptedException e) {
e.printStackTrace();

}
}, "D").start(Q;

class Data { // %k

private int number = 0;
private Lock Tock = new ReentrantLock();
private condition condition = lock.newCondition();

public void increment() throws InterruptedeException {

lock.Tock();
try {
[/ FIBNZAZIX A R
while (number != 0) {
condition.await(Q);
b
// T
number++;
System.out.printin(Thread.currentThread().getName() + "\t" +
number) ;
// BF
condition.signalAll1();
} catch (Exception e) {
e.printStackTrace();



84 } finally {

85 lock.unlock();

86 }

87

88 }

89

90 public void decrement() throws InterruptedeException {

91 Tock.Tock();

92 try {

93 // FIRZAZIX A LR FE

94 while (number == 0) {

95 condition.await(Q);

96 }

97 [/ T

98 number--;

99 System.out.printin(Thread.currentThread().getName() + "\t" +
number) ;

100 // %

101 condition.signalAll();

102 } catch (Exception e) {

103 e.printStackTrace();

104 } finally {

105 lock.unlock();

106 }

107 }

108

109 | }

v = sl )

package com.kuang;

1
2
3 dimport java.util.concurrent.locks.Condition;

4 dmport java.util.concurrent.locks.Lock;

5 import java.util.concurrent.locks.ReentrantLock;
6

7

8

9

/:“:7‘:
* H: ZERBEZIZNTHH, SBl A->B->C
=AM, ERIT:

10 S AA FTEIS5IR, BB #TEIL0IK. CCHTEILSIR, KRG
11 o
12 * OH N bREAL
13 &/
14 public class C {
15 public static void main(string[] args) {
16 Resources resources = new Resources();
17
18 new Thread(()->{
1G for (int i = 1; i <=10; i++) {
20 resources.print5Q);
21 }
22 },"aA") . start(Q;
23
24 new Thread(()->{

25 for (int i = 1; i <=10; i++) {



resources.printl0Q;

}
},"BB").start(Q);

new Thread(()->{
for Gint i = 1; i <=10; i++) {
resources.printl5Q);

3
},"cc").start(Q;

class Resources{ // #tii2k

private int number = 1; // 1A 2B 3C

private Lock Tock = new ReentrantLock();

private Condition conditionl = Tock.newCondition();
private Condition condition2 = Tock.newCondition();
private Condition condition3 = Tock.newCondition();

public void print50{

lock.Tock();

try {
// Fr
while (number!=1){

conditionl.await();

}
/] FiE
for (int i =1; i <= 5; i++) {

System.out.println(Thread.currentThread().getName()+'\t'+i);
3
// EN, T8 T
number = 2;
condition2.signal();

} catch (Exception e) {
e.printStackTrace();

} finally {
Tock.unlock();

public void printl0(){

lock.Tock();

try {
// Flr
while (number!=2){

condition2.await();

b
// T
for (int i = 1; i <= 10; i++) {

System.out.printin(Thread.currentThread() .getName()+'\t'+i);
3
// GEE1,FEE M T !
number = 3;
condition3.signal();



82

83 } catch (Exception e) {

84 e.printStackTrace();

85 } finally {

86 lock.unlock();

87 }

88 }

89

90 public void printl5Q0{

91 Tock.Tock();

92 try {

93 // FI

94 while (number!=3){

95 condition3.await();
96 }

97 // Tk

98 for (int i = 1; i <= 15; i++) {
99

System.out.printin(Thread.currentThread() .getName()+'\t'+i);
100 3

101 [/ AL ARE T !
102 number = 1;

103 conditionl.signal();
104

105 } catch (Exception e) {
106 e.printStackTrace();
107 } finally {

108 Tock.unlock();

109 }

110 }

111

112 }

5. SHIAYIESR

1. tRtERE, BECFTENMEREE?

1 package com.kuang;

2

BRIAS

4 * R8N

5 * 1. bRAEVTIRD, 3 IR SR FT BRI R A ?

6 */

7  public class Lock8 {

8 pubTlic static void main(String[] args) throws InterruptedException {
9 Phone phone = new Phone();
10
11 new Thread(()->{
12 try {
13 phone.sendEmail();
14 } catch (Exception e) {
15 e.printStackTrace();
16 }
17 },"A").start(Q);

18


af://n107

19 Thread.sTeep(200);

20

21 new Thread(()->{

22 try {

23 phone.sendsMs() ;

24 } catch (Exception e) {

25 e.printStackTrace();

26 }

27 },"B").start(Q;

28 }

29 1}

30

31

32 class Phone{

333 public synchronized void sendEmail() throws Exception{
34 System.out.printin("sendEmail");

35 }

36 pubTlic synchronized void sendSMS() throws Exception{
37 System.out.println("sendsms");

38 }

39 |}

£58: #isynchronizedf2{HRIi%, SERIRESZRIEAE. BARINZTEEREZR—, AlA
MWATTIERRE— M, SSEAIEERIT.

2, HRHEEEALH, BRSFTENIMEERES?
package com.kuang;

import java.util.concurrent.TimeuUnit;
* TR 8

* 1. FRAEDTIED, 3 ) SEAT BN ARIE R A A 2
¥ 20 WRPETTVEE AT ARD B, 5 ) SE AT BN MR IL R K6 A ?

3/

10 public class Lock8 {

11 public static void main(String[] args) throws InterruptedException {
12 Phone phone = new Phone();
13

14 new Thread(()->{

15 try {

16 phone.sendEmail();
17 } catch (Exception e) {
18 e.printStackTrace();
19 }

20 },"A") . start(Q);

21

22 Thread.sleep(200);

23

24 new Thread(()->{

25 try {

26 phone.sendsMs() ;

27 } catch (Exception e) {
28 e.printStackTrace();



30 },"B") .start();

31 }

32}

33

34

35 class Phone{

36 pubTlic synchronized void sendEmail() throws Exception{
37 try {

38 TimeUnit.SECONDS.sleep(4);

39 } catch (InterruptedException e) {

40 e.printStackTrace();

41 }

42 System.out.println("sendEmail");

43 }

44 public synchronized void sendsMs() throws Exception{
45 System.out.println("sendsms");

46 }

47  }

£58: #isynchronized{2{HRI75i%, SEUIRESZRIEAE. BARNISEEAREZR—, Ald
PANTTERIRE—ME, SORAEENGIT, BN NEREES TR 548
AT,

3. Fig—1 1 BiExizhello()igBRE, 55 ITENRtERhello?
package com.kuang;

import java.util.concurrent.TimeuUnit;

* AR 8N

* 1. bRAEVTIRD, 3 IR SEFT AL AR A ?

* 20 BRI ARD B, A R e dT BN ARIE S A ?
* 3. BNl %khe 1To QR A A, 1 R ST ENHEAFiE 2 helT0?

O© 00 N O v A W N R
N

10 &/

11 public class Lock8 {

12 public static void main(String[] args) throws InterruptedException {
13 Phone phone = new Phone();
14

15 new Thread(()->{

16 try {

17 phone.sendEmail();
18 } catch (Exception e) {
19 e.printStackTrace();
20 }

21 },"A") .start(Q);

22

23 Thread.sleep(200);

24

25 new Thread(()->{

26 try {

27 // phone.sendsMs();
28 phone.hello();

29 } catch (Exception e) {
30 e.printStackTrace();

w
'_l
]



32 },"B").start();

33 }

34}

35

36 class Phone{

37 pubTlic synchronized void sendEmail() throws Exception{
38 try {

39 TimeUnit.SECONDS.sleep(4);

40 } catch (InterruptedException e) {

41 e.printStackTrace();

42 }

43 System.out.println("sendEmail");

44 3

45 public synchronized void sendsMS() throws Exception{
46 System.out.printin("sendsmMs");

47 }

48

49 public void hello(){

50 System.out.printin("Hello");

51 }

52  }

e FBAYTIRRBHsynchronizedgls, RERLTTIE, REUHIFNG, FILUATEESFT. Hitb
EHATEMH, FLAEHEESH.

4, FRERFN. BRSITENMFER]ES?

package com.kuang;

import java.util.concurrent.TimeuUnit;
* TR 8

* 1. ARAEVTIA, U I SRAT BB AL R A AE 2

¥ 20 WRPETTVEE AT ARD B, 5 ) SE AT BN MR IL R K6 A ?
* 3\ FE AN EE T iEhe 1 To QA R, i M ST ENIE ik 2k heTT0?

O 00N O U1 D W N R
S

10 * AL BEFAL G RS FT BRI A A ?
11 &/

12  public class Lock8 {

13 pubTlic static void main(String[] args) throws InterruptedException {
14 Phone phone = new Phone();
15 Phone phone2 = new Phone();
16

17 new Thread(()->{

18 try {

19 phone.sendEmail();
20 } catch (Exception e) {
21 e.printStackTrace();
22 3

23 },"A") . start(Q);

24

25 Thread.sTeep(200);

26

27 new Thread(()->{

28 try {

29 // phone.sendsMS();



30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

// phone.hello(Q);
phone2.sendsMs() ;
} catch (Exception e) {
e.printStackTrace();
I
},"B").start(Q;
}
}
class Phone{

pubTlic synchronized void sendEmail() throws Exception{
try {
TimeUnit.SECONDS.sleep(4);
} catch (InterruptedException e) {
e.printStackTrace();
}
System.out.printin("sendeEmail™);
}
public synchronized void sendsMS() throws Exception{
System.out.printin("sendsmMs™);
}
}

£58: #isynchronized{ZiHRI7Ti%, SEIRESZROERE. BARTHEMNNRERSBEISE, A
BN GZEREAERZR—, BN GERINARE— M, BEBNSGEAEEEFF/EAIY

T3k,

5. MMRSRLREE, E—3BFN, BRAITENmHHEREE?

O 00 N O U1 h W N R

N NNNNNNRRRRRRPRRRRR
S U1 A W N R O OWOoODONO VI, W N =R O

package com.kuang;
import java.util.concurrent.Timeunit;

ik
* ZL TR 8
* 1. hRAEVTIA, U I ST BB AL R R AE 2
2. MRV A AP, 15 1A SE 4T EPHR ARk 2 46 A5 2
* 3. i — AN Ehe 1 To QWA R , 16 Wl e FT ERIEAF 4 ZhelT0?
* AL BERFAL. A SR ET BRI A A ?
* 5. PIANERSEID L, E—EFENL, U ST BRI R A ?
*/
pubTlic class Lock8 {
public static void main(string[] args) throws InterruptedException {
Phone phone = new Phone();

new Thread(()->{
try {
phone.sendEmail();
} catch (Exception e) {
e.printStackTrace();
3
},"A") . startQ;

Thread.sleep(200);



27 new Thread(()->{

28 try {

29 phone.sendsMs() ;

30 } catch (Exception e) {

31 e.printStackTrace();

32 }

33 },"B").start(Q);

34 }

35 | }

36

37

38 class Phone{

39 pubTlic static synchronized void sendEmail() throws Exception{
40 try {

41 TimeUnit.SECONDS.sleep(4);

42 } catch (InterruptedException e) {
43 e.printStackTrace();

44 }

45 System.out.println("sendEmail");
46 }

47 pubTlic static synchronized void sendsMS() throws Exception{
48 System.out.printin("sendsMs");

49 }

50 | }

518 #synchronizedfstatici&imiY7E%, BIAIRISREZRMIclassiIR, EARNELHiEE M static(g
Y, FRLABANGERNERRE— 8, BERNS EEESFLEBNAE.

6. MNESEEHE, 288FH, BRISITENERHERIEE?
package com.kuang;
import java.util.concurrent.TimeuUnit;

1

2

3

4
5/
6 ZAMER8H
7

8

9

* 1. ARAEVTIA, A I SEET BB AL R AR 2
* 20 WRAFTIEE AT AR RN, 1 I SR dT BN R A A ?
* 3, Fi—NEadE T Ehe 1 1o QA G, 1 1 4T VIR {14 & he 11072
10 * A4, WEFAL. E IR ST T BRI R AT ?
11 * 5. PIANERSEIA TS, E—HFL, 6 i Se T BRI R AR ?
12 * 6. BAFRESERE A, 23BFHL, 0 S BRI R A ?
13 2/
14 public class Lock8 {
15 public static void main(String[] args) throws InterruptedException {
16 Phone phone = new Phone();
17 Phone phone2 = new Phone();
18
19 new Thread(()->{
20 try {
21 phone.sendEmail();
22 } catch (Exception e) {
23 e.printStackTrace();
24 }
25 },"A") . start(Q;

26



27 Thread.sTeep(200);

28

29 new Thread(()->{

30 try {

31 phone2.sendsMs() ;

32 } catch (Exception e) {

33 e.printStackTrace();

34 }

35 },"B").start(Q;

36 }

37}

38

39 class Phone{

40 public static synchronized void sendEmail() throws Exception{
41 try {

42 TimeUnit.SECONDS.sleep(4);

43 } catch (InterruptedException e) {
44 e.printStackTrace();

45 }

46 System.out.println("sendEmail");
47 }

48 public static synchronized void sendsMS() throws Exception{
49 System.out.println("sendsms");

50 }

51 }

518 #isynchronizedfstatici&ImAYGE, BAIRTSRESEMIclassiIFR. RARNELE S iEEM R staticig
Y, BMERTRANARRINNSRERG L, mNEERNEARR— M, BRBNG EEEEFCEA
NAE,

7. —AEERSEE, —MSRSEE, F-FE, BRI
package com.kuang;

import java.util.concurrent.Timeunit;

© 00 N O v A W N R
N

* AR 8H
* 1. bRdEVTIRD, 3 IR SEAT BRI R A ?
* 20 WS R AT AR B, U A SR FT EPER AR R A 2
* 3L N T khe 1 To QA R, 15 10 Se 4T BN AFIL Zhe110?
10 * 4, WAL E IR ST AL R A ?
11 * 5. WAERSFEE I, R8T, 50 SET B L 2 AT ?
12 * 6. PIANERSE NS, 28FN, 15 0 SFT BRIt 2 R A ?
13 * 7. —/NEEFERE TR, —ANEESFED TR, FEFENL, 0 ST bR 2 A 2
14 ¥/
15 public class Lock8 {
16 public static void main(String[] args) throws InterruptedException {
17 Phone phone = new Phone();
18
19 new Thread(()->{
20 try {
21 phone.sendEmail();
22 } catch (Exception e) {
23 e.printStackTrace();

N
~
]



25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

},"A") . start(Q;

Thread.sTleep(200);

new Thread(()->{
try {
phone.sendsMs() ;
} catch (Exception e) {
e.printStackTrace();
3
},"B").start(Q);

class Phone{
pubTlic static synchronized void sendEmail() throws Exception{
try {
TimeUnit.SECONDS.sleep(4);
} catch (InterruptedException e) {
e.printStackTrace();
}
System.out.printin("sendEmail");
}
pubTlic synchronized void sendSMS() throws Exception{
System.out.println("sendsms");

518 #Esynchronizedfstatici&imAYT5%, BIHIRISREZMclassITR, (RN synchronized{&IHAY7S
% PGS EAZIARE. RAMNGEMIONSAZE—, FILENGEBRINAZERE—,
ERBN A I EAEEEFARNGE.

8. —MEERSHE, —HERSHEE, 220F0, WISITIERAEE?

O 00 N O v A W N R

NN R R R R R B R R R
R O ©WoWwNO WA WRNR O

package com.kuang;
import java.util.concurrent.Timeunit;

Vi
* ZRFRN8H

 BRUEVT I, U ST ED ML S A 2

WS A7V i ARb A 1) ST BRI R R AE ?

B — w7 he 1 To QA [EE, W 19 Je 4T BN IR 4 2 he110?

BB AL 13 I ST BN E 2 J A 2

PIANERAS R T, [F—3FHL, 18 A 56 4T BRI AR e J A5 ?

PWAFSREETIE, 28FHL, V5 e FT B IR ARE 2 A4S 2

—ANEEEE S, —ANERSERE T, RN, SR ET IR R R AE ?

v NEEFERE TR, ARSI TR, 28T, E WS ET BRI 2 A ?

PR EEE %
© N O VA WN R
DA A

*/
public class Lock8 {
pubTlic static void main(String[] args) throws InterruptedException {
Phone phone = new Phone();
Phone phone2 = new Phone();

new Thread(()->{



22 try {

23 phone.sendEmail();

24 } catch (Exception e) {

25 e.printStackTrace();

26 }

27 },"A") . start(Q;

28

29 Thread.sTeep(200);

30

31 new Thread(()->{

32 try {

33 phone2.sendsMs() ;

34 } catch (Exception e) {

35 e.printStackTrace();

36 }

37 },"B").start(Q;

38 }

39 |}

40

41

42 class Phone{

43 public static synchronized void sendEmail() throws Exception{
44 try {

45 TimeUnit.SECONDS.sleep(4);
46 } catch (InterruptedException e) {
47 e.printStackTrace();

48 }

49 System.out.println("sendEmail");
50 }

51 pubTlic synchronized void sendsMS() throws Exception{
52 System.out.println("sendsms");
53 }

54  }

518 #isynchronizedfstatici&imiYT%, BIHIRTSEZRAclassIIFR., [N synchronized{&iHaT7S
&, HNISRERZNARE. BMEERR—MNNSERRNAE, Sl ARER—, LR
FiERNARR—MN, BEBNG A ASEEFCRABNGE.

INGG

new this BARI—FH
static class ME—HI—/MER

— I SREENREZ M synchronized/5i%, EMIZIA, RE—NEEXARAES—synchronized
LT, HIEEERESS, aiEk, EEMZIRN, RetEE— N EEXRRExXE
synchronized73i%, BIRIZZHEINISthis, HPIER, EPRILEE A EEHNEHBINISRAVEMBRY
synchronized75i%&

IMEESEERIMREHMER, MERINNSERE, A2E—IEH, BRIz
HMpERSEETEE, BRXENT . FrEAEERSHEE BB ER—BHi----LhNR RS
synchronizedSCIEIZEHIER: javashAIE—NISERRT LEAEL



BRRRIMALUT =f

SFEBRLSSE, HHEHRISLHITSR
NFESRLS AL, PRIRZHaIRICIassxIgR,
SFEEAER, $iEsynchronizediFE BEENEEXNS

S—MEERENEESAERE, MEREEH, BHEEZMERER RN, EHEin
MR ELBIIRAARFSE LS T0RRN SR, ZSEHIRIRATEMARS RS 5 A RS FERAEYS
IR BE A REEREN, ATLARABISEAIRI AR ER SR 75 A E R SE NI SR AR SR 735
HIRARRIB, LA REFRZSLAIRI SR ERIREN BRI RRH SR 75 AR s AT LR 1B /Y
.

FrERESELS L ERINEEE—EMH-—-KURES

XFEHRIRFM N ARIINESR, EFSHESLESIRFSNES LA ARFASARFHMM, B
BB BERELEREE, BEaSSRELEAEORESFHLI ZRI R BRI, A
BRI ELFINRIFFSELTTiECE, BRARNSEANIRATHFSRLESEZE, REMNIB—E
RRE—NRAILHIRISR.

= O SiE o
6s =< **ﬁé
list f&2e
BEFET:
1 package com.kuang;
2
3 dimport java.util.ArrayList;
4 dmport java.util.List;
5 import java.util.uulD;
6
7 /) HEREt R A
8
9

public class uUnsSafeList {
public static void main(string[] args) {

10 List<String> list = Arrays.asList("a","b","c");
11 Tist.foreEach(System.out::println);
12 }
13 | }
ZEFET:

1 package com.kuang;

2

3 dimport java.util.ArrayList;

4 dmport java.util.List;

5 import java.util.UuulD;

6

7  public class UnSafeList {

8 public static void main(string[] args) {

9 List<String> 1list = new ArrayList<>();
10

11 // FHLE3IANERRE R 30NERE, FHIX I

12 for (int i = 1; i <= 30; i++) {

13 new Thread(()->{


af://n152

14 Tist.add(UUID. randomuuID() .toString() .substring(0,8));
15 System.out.printin(list);

16 },String.valueof(i)).start();

17 }

18

19 }

20 3}

Rum: | UnSafelist #- L
D:\Environment\Java8\jdk8\bin\java.exe ...
[a8c73915, 55a2c0f2, c878f9fd]
Exception in thread "1" Exception in thread "8" Exception in thread "11" Exception in thread "21" Exception in thread "23" Exception in thre
[a8c73915, 55a2c@f2, c878f9fd, 2eca23dl, bA375967, cfe2510b, 5134a8e6, 2bfefed7, 36b1@e@d, 37474b92]
at java.util.ArraylList$Itr.checkForComodification(Arraylist.java:209)
[a8c73915, 55a2c0f2, c878fpfd, 2eca23dl, ba375907, cf02516b, 5134a8e6, 2bfefed7]
at java.util.Arraylist$Itr.next(Arraylist.java:859)
[a8c73915, 55a2c0f2, c878f9fd, 2eca23dl, b4375907, cf02510b, 5134a8e6]
at java.util.AbstractCollection.toString(AbstractCollection.java:461)
[a8c73915, 55a2c0f2, c878f9fd, 2eca23dl, b4375907, cf02510b, 5134a8e6, 2bfefed7, 36b10edd, 37474b92, FF574506, 0d58f084, ©332f06c, 2b83406e,
at java.lang.String.valueOf(String.java:2994)
[a8c73015, 55a2c0f2, c878f9fd, 2eca23dl, b4375907, cf02510b, 5134a8e6, 2bfefed7, 36b10edd, 37474b92, FF574506, 0d58FO84, ©332f06c, 2b03406e,

il

Bl @S e« > 5 K

X %

at java.io.PrintStream.println(PrintStream.java:821)

Jjavatext.spi
Jjavatime
java.time.chrono
java.time.format
Jjava.time.temporal
Jjavatimezone
Java.util
java.util.concurrent
Jjava.util.concurrent atomic
Jjava.util.concurrent.locks
Jjava.util function
Jjava.util jar
java.utillogging
Jjava.util prefs
Jjava.util.regex
Jjava.util.spi
java.util stream
java.utilzip
Jjavax.accessibility
Jjavax.activation
Jjavax.activity
javax.annotation

<

)l R wirE =R ® Core =51 @

Classes

AbstractExecutorService
ArrayBlockingQueue
CompletableFuture
ConcurrentHashMap
ConcurrentHashMap. KeySetView
ConcurrentLinkedDeque
ConcurreniLinkedQueue
ConcurrentSkipListMap
ConcurrentSkipListSet
CopyOnWriteArraySet
CountDownLatch
CountedCompleter
CyclicBarrier
DelayQueue
Exchanger
ExecutorCompletionService

Java™ Platform
Standard Ed. 8

= T4 R TER
BE: BE|FRINESEIAE  FHRER: FRINSESEISE

compact1, compact2, compact3

java util concumeant

Class CopyOnWriteArrayList<E>

Javalang Object
java.util.concurrent.CopyOnWriteArrayList<E>

SHE
E - HESTRIFATRAIEE
Allimplemented Interfaces:

Serializable , Cloneable , Tterable <F=, Collection <F», List <F=>, RandomAccess

public class CopyOnWriteArraylist<E>
extends Object
implements List<E>, RandomAccess, Cloneable, Serializable

Fl—ibrEs e iEArrayList , ERETERITHE ( add, set, F5) B EEHEFRHRIEZT.

ESEARRL, BESEMRFAREIEN, TRLEXDEFAR, AERTHSRT BT EAEEAR, BRENRH 2SR ENT
e CREERENSENE TR ST EER AR SRS . AR NS T e AR T ST, BT HGET TR, BAHEE
LTS EF ConcurrentiodificationException . BiMEEalLId, EHEHET-SFMIFEATIRM, WEETEeR. FTEANAESERTTE
( remove, setfladd) FEiF. EE&HEME UnsupportedoperationException «

FLIFRTRLE, BfEnull.

jdk
PRF—EMER . SRR EES—#, TDERISEMA CopyonWriteArrayList 7 GREEIEROHEE, TER— 4B M CopyonWriteaAr ranygti‘ﬁ
[BEiilaE e d = =
pa
2R Java Collections FrameworkfPEi 5 o "
53

MELTREAFS :

package com.kuang;

1
2
3  dimport java.lang.reflect.Array;

4 dmport java.util.¥;

5 dimport java.util.concurrent.CopyOnwriteArrayList;
6

7

8

9

* 1 kIS ConcurrentModificationException
* 2 SRR add J5ikEA st
10 * 3 fRITR: B—MEGR

11 % 1. List<String> list = new Vector<>(); IDK1.0 BAFTET !

12 W 2. List<String> list = Collections.synchronizedList(new ArrayList<>
0);

13 & 3. List<String> 1list = new CopyOnwriteArrayList<>(Q);

14 =/

15 public class uUnSafeList {

16 public static void main(string[] args) {

17 List<String> list = new CopyonwriteArrayList<>();

18

19 for (int i = 1; 1 <= 30; i++) {



20 new Thread(()->{

21 Tist.add(UUID. randomuuID() .toString() .substring(0,8));
22 System.out.println(list);

23 },string.valueof(i)).start(Q);

24 }

25

26 }

27}

SAIIEH (CopyOnWrite) 218

BENBEH (CopyOnWrite, fEFRCOW) BHERITEHUERFRIHEPRI—FIMULEREE. HDEER

2. WRBZNMERE (Callers) ARNEXREFNER (WAFEERHE CRIEHEFME) | Milat
EEREERRYEHHEEERNRR, BERRNMEARENEIRNZRERE, RE42EESH—MTR
BIA (private copy) RiZERE, MEMBREMIZINEINEZRDARSAE. XIENER
EREERERR (transparently) . HIZEENNFRRNRRAERBELRER, HASHEIE

(private copy) #eliE, RtZMIRERRERRFITTUHZR—MEIR.

EESE, SREHH—MIEE, TRiEAN. EXEEBRRERE AR ESarray
CopyOnWriteArrayListAft2H&RZ 2B 48ELtLVectoryF

FKANBEVector G E 75 Z&BIN T synchronized, {RIEEX, BREANFEFITHIHRERESRIRE
8, MBERS AKX TIE, MCopyOnWriteArrayList 2R EANGE, ERZEAIMSE, ELHEAIMYE
BERIFFVector, CopyOnWriteArraylListSznEEE5/MNFHAER.

set f&e
it
1 package com.kuang;
2
3 dmport java.lang.reflect.Array;
4 dmport java.util.®;
5 import java.util.concurrent.CopyOnwriteArrayList;
6 dimport java.util.concurrent.CopyOnwriteArraySet;
7
8 /:’::’:
9 % 1 ¥ % ConcurrentModificationException
10 * 2 SEURR: add JiikBCA NSt
11 * 3 MRIRTR: AR ER
12 ¥ 1. set<String> set = new HashSet<>(); #RiA
13 2. Set<String> set = Collections.synchronizedSet(new HashSet<>());
14 & 3. Set<String> set = new CopyonwriteArraySet();
15 * 4 b (RIRERET R, AHILEE270
16 S
17 &/
18 public class unsafeList {
19 public static void main(string[] args) {
20 Set<String> set = new CopyonwriteArrayset();
21
22 for (int i = 1; i <= 30; i++) {
23 new Thread(()->{
24 set.add(UUID. randomuUID() .toString() .substring(0,8));
25 System.out.println(set);
26 },string.valueof(i)).start();



27 }
28

29 }

30  }

hashset/EEm2hashMap

O 00 N O U1 D W N R
—

Set<String> set = new HashSet<>();
// RitEE

public Hashset() {

map = new HashMap<>();

// addjyik midmapfiput/yik
pubTlic boolean add(E e) {
return map.put(e, PRESENT)==null;

10 3}

11

12 //private static final Object PRESENT = new Object(); AZfHH
map A&L

hashMap/EEEEE + R +41T MK

N W N R

Map<String,String> map = new HashMap<>(Q);

// FEHT

Map<String,String> map = new HashMap<>(16,0.75);
// LAEw, WESEH OBV RESH, REXcE

mapALZEMi :

S v A W N R

(0]

10

B &l [@ B + 3 & I

X % | 8

public static void main(string[] args) {
Map<String,String> map = new HashMap<>();
// NETRER, A2 0EH, B0 E RS+ i EE
for (int i = 1; i <= 30; i++) {
new Thread(()->{

map.put(Thread.currentThread() .getName() ,UUID.randomuUID() .toString() .subst
ring(0,8));
System.out.printin(map);
},string.valueof(i)).start(Q;

UnSafelist -

D:\Environment\Java8\jdk8\bin\java.exe ...

{1=0632fbla, 2=377e5285, 3=df3b38e5, 7=71edl1ftb}

Exception in thread "8" Exception in thread "10" Exception in thread "14" Exception in thread "21" Exception in thread "23" Exception in thr

{1=0632fbla, 2=377e5285, 3=df3b38e5, 4=a7c60ad5, 5=di4cfbaa8, 6=8labb7ca, 7=71edlftb}

{11=8e495a17, 1=0632fbla, 2=377e5285, 3=df3b38e5, 4=a7c60@ad3, 5=d4cfbaad, 6=81aBb7ca, 7=71edlf6b, 8=8ade57b@, 9=03c734e9, 10=4e9cdbdd}

{1=0632fbla, 2=377e5285, 3=df3b38e5, 7=71led1f6b}

{1=0632fbla, 2=377e5285, 3=df3b38e5, 4=a7c6@ad5, 6=8laBb7ca, 7=71e41f6b}
at java.util.HashMap$HashIterator.nextNode(HashMap. java:1442)

{1=0632fbla, 2=377e5285, 3=df3b38e5, 6=81adb7ca, 7=71e41f6b}
at java.util.HashMap$EntryIterator.next(HashMap. java:1476)

{11=8e495a17, 12=d28aa64f, 13=22cAbdce, 15=F2al10975, 16=59c7dbc3, 1=0632fbla, 2=377e5285, 3=df3b38e5, 4=a7c60ad5, S=ddcfbaa8, 6=81abb7ca, 7=
at java.util.HashMap$EntryIterator.next(HashMap.java:1474)

{1=0632fbla, 2=377e5285, 3=df3b38e5, 7=71e4lf6b}

I

Terminal & 0: Messages 4Run % & TODO
0: Messag E 26

) EventLog

EI=E o




1 public class uUnsafeList {
2 public static void main(string[] args) {
3 // Map<String,String> map = new HashMap<>(Q);
4 Map<String,String> map = new ConcurrentHashMap<>(Q);
5 for (int i = 1; 1 <= 30; i++) {
6 new Thread(()->{
7
map.put(Thread.currentThread() .getName() ,UUID.randomUUID() .toString() .subst
ring(0,8));
8 System.out.println(map);
},string.valueof(i)).start();
10 }
11 }
12 }

7. Callable

B2, SEIFIFESERINAR,, Callable, B5RunnableGHAXZINE?
s EHARMEIE

o EEMEE

o miEA—H, —Rcall, —Erun
EREAIT]
1 package com.kuang;
2
3 dmport java.util.concurrent.Callable;
4 dmport java.util.concurrent.ExecutionException;
5 import java.util.concurrent.FutureTask;
6
7  public class callableDemo {
8 pubTlic static void main(String[] args) throws ExecutionException,
InterruptedException {
9 MyThread myThread = new MyThread();
10 FutureTask futureTask = new FutureTask(myThread); // &2
11
12 Thread tl = new Thread(futureTask,"A"); // VAT
13 tl.start();
14
15 Integer result = (Integer) futureTask.get(); // #HGR[Al{H
16 System.out.println(result);
17 3
18 1}
19
20 class MyThread implements Callable<Integer>{
21 @override
22 public Integer call() throws Exception {
23 System.out.printin("call #iHH");
24 return 1024;
25 }
26

27 | }


af://n187

] Runnable . Future<vV> :
E <<interface>> ‘ <<interface>> W ABcall() E
i | | | R :
i +run() : void +get():V i

&% %

l o v

Thread2 | "::]::::::::;‘ 7 <ia..l.l:.br::::>
i + start() : void ' +call(): v :
' | VAN | AN
i : : ;
i i > FutureTask<v> ol | ERIRICME E
! |
-
Callable 4875
GEALIL, FL—7E, R FTRIKEERZD, REIBRNABREIZH
1 package com.kuang;
2
3 dimport java.util.concurrent.Callable;
4 dmport java.util.concurrent.ExecutionException;
5 import java.util.concurrent.FutureTask;
6  dimport java.util.concurrent.TimeuUnit;
7
SHINA:
9 * 1, get HUESAFREIGHR! —BHERE—1T! SNAHERH%E
10 2/
11  public class cCallablebemo {
12 pubTlic static void main(String[] args) throws ExecutionException,
InterruptedException {
13 MyThread myThread = new MyThread();
14 FutureTask futureTask = new FutureTask(myThread); // i&fii2
15
16 new Thread(futureTask,"A").start(); // VAT
17 new Thread(futureTask,"B").start(); // & “UCHAHAT, &G ER9AE, AH
QA
18
19 System.out.println(Thread.currentThread().getName()+" OK");
20
21 Integer result = (Integer) futureTask.get(); // FKHUR[HI{E
22 System.out.printin(result);
23
24 }
25 %
26
27 class MyThread implements Callable<Integer>{
28 @override
29 public Integer call() throws Exception {
30 System.out.printin("call #HMH");
31 try {
32 TimeUnit.SECONDS.sleep(3);

33 } catch (InterruptedException e) {



34 e.printStackTrace();

35 }

36 return 1024;
37 }

38

39 | }

8. AN

8.1, CountDownlLatch

1 package com.kuang;

2

3 dmport java.util.concurrent.CountbDownLatch;

4

5 public class CountDownLatchDemo {

6

7 pubTlic static void main(String[] args) throws InterruptedException {

8 // R

9 CountbDownLatch countbDownLatch = new CountDownLatch(6);

10

11 for (int i = 1; i <= 6; i++) {

12 new Thread(()->{

13 System.out.println(Thread.currentThread() .getName()+"
Start");

14 countbDownLatch.countbown(); // il#i#-1

15 },string.valueof(i)).start();

16 }

17 YVASE S =R eI R

18 countbDownLatch.await();

19 System.out.println(Thread.currentThread().getName()+" End");

20 }

21

22 ik

23 * P A—E, S8R, IAARIHHNRSEN

24 S/

25 public void testl(){

26 for (int i = 1; 1 <= 6; i++) {

27 new Thread(()->{

28 System.out.println(Thread.currentThread() .getName()+"
Start");

29 },string.valueof(i)).start();

30 }

31 System.out.println(Thread.currentThread() .getName()+" End");

32 }

33 |}

[REE:

e CountDownLatch EFEERNGE, H— NS NEEEA await 5iART, XLLLESERE
o HthFEJARCountDownFiESE1TEESR1 (B CountDown 5 iEZHEAEARSEEE)
o LITHEETHNORY, await FiEEENAIESWIREE, PET


af://n205
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8.2, CyclicBarrier
EWiF: CyclicBarrier i

fER: MLENMERR, XBEENE, FHETIIMRREREE, HEAZFTBEAR!

1 package com.kuang;

2

3 dimport java.util.concurrent.BrokenBarriergException;

4 dimport java.util.concurrent.CyclicBarrier;

5

6  public class CyclicBarrierbemo {

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

8 // CyclicBarrier(int parties, Runnable barrierAction)
9 CyclicBarrier cyclicBarrier = new CyclicBarrier(7,()->{
10 System.out.printin(" HM ") ;
11 L
12
13 for (int 1 =1; 1 <= 7; i++) {
14 final int tempInt = i;
15 new Thread(()->{
16 System.out.printin(Thread.currentThread() .getName(Q+"UET

H"+ tempInt +"HEEL");

17 try {
18 cyclicBarrier.await(); // Zf%
19 } catch (InterruptedException e) {
20 e.printStackTrace();
21 } catch (BrokenBarrierexception e) {
22 e.printStackTrace();
23 }
24 P .start(Q;
25 }
26
27 }
28  }

8.3, Semaphore
FHE: Semaphore (SE8;E8ITE2

ER: 8%

1 package com.kuang;

2

3 dmport java.util.concurrent.Semaphore;
4 dmport java.util.concurrent.TimeUnit;
5

6 /~,': *

7 * (55T

8 7

9 pubTlic class Semaphorebemo {
10 public static void main(String[] args) {
11 [/ BB, A3NTEAL

12 Semaphore semaphore = new Semaphore(3);


af://n218
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13

14 for (int i = 1; i <= 6; i++) { // #H64N%

15 new Thread(()->{

16 try {

17 semaphore.acquire(); // acquire f3%|

18 System.out.printin(Thread.currentThread() .getName()+" &
BT EM");

19 TimeUnit.SECONDS.sleep(3); // {5354l

20 System.out.printin(Thread.currentThread() .getName()+" &
FTHEA");

21 } catch (InterruptedException e) {

22 e.printStackTrace();

23 } finally {

24 semaphore.release(); // FiltxX/MrE

25 }

26 },string.valueof(i)).start();

27 }

28

29 }

30 }

|RIE:

HEESE L3I XPFpR(E:

e acquire (¥KEX)

o H—MEFRFEMA acquire IBERT, MMBABIHIAEEESE (BS=-1)
o BE4—EBEF L, BIEHERNEEE, BT

o release (BN

o LfFESBESENE+1, ARIRESFINEIE,

o (release)

SSEFERTHRNEN: —MEATZMHERFNERER, B— AT HREIEHES.

IES

HEALGL, EE—7=!
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S

Java™ Platform

ReentraniReadWriteLock
ReentraniReadWriteLock ReadLock

S, MLKEETREAN EHRAE I HE, HEHEERED. I, INRSIIMELSTE, NESHETN (LSt RYERER
=

« FEAEENEANEN, WEASRENSASIEFRTETETERIEREAME. TRITEEN, FHASFmitE
W BEEFTEN, FAMRRESEIHINTER, SETHESIERATLE. LFHRIRE TR LE TR

IRAFRIARR S E RS

e (BHY) : Bz R R — MERRBE. X FReentranrLock#] Synchronized fj
=t

HZ8 (281 - ZBETRS RS,

XJTFReentrantReadWriteLock LRSI ZR, BHIRIRAM, EBRIHEMAIRIEFAIER
A9,

java time format Y i s HE W EEes =3 @8 Standard Ed. 8
java.time.temporal
javatime.zone 4 4 EE TEE
java.util
java.util.concurrent BE: BE|FRIME5E | AE  FRCE : FRIUESE AE
java.util.concurrent.atomic
java.util.concurrentlocks compacti, compact2, compact3
java util function java util concurrent locks
java.util jar
java.utillogging Interface ReadWriteLock
java.util.prefs v
java.util.regex
< >
FE EAISCHLE
| ReentrantReadwritelock
Interfaces
Condition public interface ReadWritelLock
Lock
ReadWriteLock AReadWritelock#EF—AfxEifTlocks , — AT RIEEE, —MATS . read lockAARS-TAEESSIERIIHT, REETEES.
write lockEIMFE].
Classes
FrgReadwriteLockTEBL AR TSR R MW itel ockiRIE CAMFEETE LockiE) thiRkEAER TRt BBk readLock . tEER, —-
AbstractOwnableSynchronizer HIEMIER RIS BRI H A E IS E R e = .
AbstractQueuedLongSynchronizer
AbstractQueuedSynchronizer EEHAFAELFREN R A e TO R A r A . SHATEE —1F: —RRETHE ( SAME) TUERHTNRE, 1
;“Ki'“p“i" . ZEAT, EUMEFEZAIL PSR (E 208202 o MBI D, R EARS R A I S s tE T A R
eenrant-ec filo SefR b, FREMATIEMERES ILEEE PRI, KRR ELFHRITNEEE S ISR AT

ReentrantReadWriteLock WriteLock BEHE G EAL M A TSR PR SIS, SIS RS ELA R SRS A -FIE . HE R
stampedLock WS AKRREEER.  DI0, SRINEFAIRCES, KRERErRER (PRIEER) EEFRESHRERRE. BT, NREHEE

 BFHERT

U EEHITRAE, HAIRER TS SSIETNIE RN AR RIRL AR, B8, DRAIRINEERE E RS ST TS s I AR

jak

h
EAESHIERFEREEN, SRITLAMLITE AR, e SNaREN AR FPIESIEMEN. HYEENITaE: =

T
RIE.

o BEESFRLETENREHES S FEFHRTSSnAEMSMSET R EmiE. SR I REIELEE , mA{EEE

SHEMR

FEER

plj
1 package com.kuang;
2
3
4 dimport java.util.Hashmap;
5 dimport java.util.Map;
6 dimport java.util.concurrent.locks.ReadwritelLock;
7 dimport java.util.concurrent.locks.ReentrantReadwriteLock;
8
9 /:’::‘:
10 * ZARARF N B — A BIESR AR, PR Vil etk e, B BRSO A] PAIR I 34T
11 *EZ, WRA-ANERER LB TR, BN XA H A AR T DO B IR T R .
12 1. -3 WAy
13 % 2. -5 ARELAT
14 * 3. 5-5 ApeAF
15 /
16  public class ReadwriteLockDemo {
17 public static void main(string[] args) {
18 MyCacheLock myCache = new MyCacheLock();
19 /] 5
20 for (int i = 1; 1 <= 5; i++) {
21 final int tempInt = i;
22 new Thread(()->{
23 myCache.put(tempInt+"", tempInt+"");
24 },String.valueof(i)).start();

N
(9]
S



//
for (int i = 1; i <= 5; i++) {
final int tempInt = i;
new Thread(()->{
myCache.get(tempInt+"");
},string.valueof(i)).start();

/7 WARIL R s 5 NHIIHE, EEE NTERMR, SAEEHMPE N ik n
class MyCache{
private volatile Map<String,0Object> map = new HashMap<>();

pubTlic void put(Sstring key,0Object value){
System.out.printin(Thread.currentThread().getName()+" S A"+key);
map.put(key,value);
System.out.printin(Thread.currentThread() .getName(Q+" SAWIL!I");

public void get(String key){
System.out.printin(Thread.currentThread() .getName()+" #LH"+key);
Object result = map.get(key);
System.out.printin(Thread.currentThread() .getName()+" iHu&:
B "+result);
}

// Tt
class MyCacheLock{
private volatile Map<String,0bject> map = new HashMap<>();
private ReadwriteLock readwriteLock = new ReentrantReadwriteLock(); //

5

pubTlic void put(String key,Object value){

// S8t

readwriteLock.writeLock().lock();

try {
System.out.printin(Thread.currentThread() .getName()+" S A"+key);
map.put(key,value);
System.out.printin(Thread.currentThread().getName()+" S5 Ak

iy

} catch (Exception e) {
e.printStackTrace();

} finally {
readwriteLock.writeLock().unlock();

public void get(String key){

// BB

readwriteLock.readLock().Tock();

try {
System.out.printin(Thread.currentThread() .getName()+" i "+key);
Object result = map.get(key);
System.out.printin(Thread.currentThread() .getName()+" ¥2H4:

H: "+result);



80 } catch (Exception e) {

81 e.printStackTrace();
82 } finally {
83 readwriteLock.readLock() .unTock();

84 }
85 }
86 1}

10, BEZEPASY

Tava.m Java™ Platform
java.util.concurrent ® Hoita e i ‘Standard Ed. 8
java.util.concurrent.atomic

java util.concurrent locks 4 BE TEFR

java.util function

WE : BE|FE|WEAE | AE  REEE: FRIWESE|AE

java.util jar
java.util.logging
java.util.prefs compaci1, compact2, compact3
java.util.regex java.util.concurrent
:::: z::ifr'eam Interface BlockingQueue<E>
java.util zip v
javax.accessibility
>

foesi )
e A E - EERRENE R
Interfaces All Superinterfaces:

Collection <E=, Iterable <E=, Queue <E>
Blockingbeaue All Known Subinterfaces:
BilockingQueue
Callable BlockingDeque <E=, TransferQueue <E=>
CompletabieFuture AsynchronousComp, TSI -
CompletionService
CompletionStage ArrayBlockingQueue , DelayQueue , LinkedBlockingDeque , LinkedBlockingQueue , LinkedTransferQueue ,
ConcurrentMap PrierityBlockingQueue , SynchronousQueue
ConcurrentiavigabieMap
Delayed
Executor

public interface BlockingQueue<E>

ExecutorService
extends Queue<E>

ForkJoinPool ForkJoinWorker ThreadFac
ForkJoinPool. ManagedBiocker

Future AQueueAR I STIFEGETEMES I AFTRIRE, HEEFERENFEMIITHTEESETIA.
RejectedExecutionHandler
RunnableFuture BlockingQueueF:E B M, BETSERRIEAT., TREZRIAE, BARHDERIFEITESER : —MIEES, E5MHEE—MEHE
RunnableScheduledFuture ¢ nullahfalse . BIEATRIE) , S=MEFIEARMELSAEEE, BRRFETAL, MR EFREN T i RERENR TR
ScheduledExecutorService SR E AT RN L4
ScheduledFuture =
:W“C'F‘m’w Summary of BlockingQueue methods Throws exception Special value Blocks Times out Insertadd (e) of fer(e) put(e) offer(e, time, ugit)
fransierQueue Remove remove() poll() take() poll(time, unit) Examine element () peek () not applicable not applicable =
ClI,

asses ABlockingQueueT BT nullAS. SHMENUTPointerException F5ifadd . putsfoffer—4-null. Anullﬁﬁ{fﬂﬁﬁfﬁw&‘a‘%polﬁ%ﬁﬁ
AbstraciExecutorService (v R v

AreauRInskinafnana

BEZERAZ

PRZE: WINEMRE. RERHEE
BRZEATIR—BAYY, EEGREPEAIERINTE:

Thread 1 Thread 2

BlockingQueue

SBAFIRZAT, MBASIRRETRAVR PSS HRIEE.
SRFIZEHAEY, MBAFIRIFINTTRAVR PSSR,
IHEINHIATFIREBUTRISAE B 2EE, ERIEMMEARE=IITHBANFRRITTE.
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IHE B EHAIATIPFIIFT TR SWERE, BEEMEAEMNNGIFRBIR— SN TTRHE T
£i5%, (EFIZE=RERFA LS.

PEZEPASURI AL :

ESEAETE: MBEE, EREBERTSERGE (BIEE) , —BRMHE, SEENEEN=E
BRI

S AZEE BlockingQueue?

FHERBHAIAEEXR O ARREEEREEE, TARREEREEARRE, FX—1IBlockingQueue #B
HBIR—FED7T.

£ concurrent @&MURI, EESHERET, RIS NMEFREIW/NECEIEHIXEMET, TEHEAE
FHIVERINEEL S, MXSARINEFDRAANNNESE,

EOZRGE
Collection
. Queue JPrioritvOueue ‘
 uspgy [ Queve | _
T . R bstractousue | <
|BlockingQueue | ’ConcurrentLlnkedQueue ‘
#if AbstractQueue

DelayQueue SynchronousQueue PriorityBlockingQueue LinkedBlockingQueue ArrayBlockingQueue

 ArrayBlockingQueue: HZBLEIEHEMAIB AT,

e LinkedBlockingQueue: HIEFREMHERIBR (BAIAE/: integer. MAX_VALUE) BHZEPA
5,

PriorityBlockingQueue: 3ZHHUSCHRHAEFRIFHIEZERNT!

DelayQueue: {HER{LSERATISSIIAIZEIRFFRIEZERAT.

SynchronousQueue: R{FfETcZ=RIBEZERTI, tRBPERNTTERRIBAT.
LinkedTransferQueue: H§5REKIITFREZERATI,

LinkedBlockingDeque: FHHERABRLAINEIREZTI,

AP B9{EF
HHAPI:
BATaE add(e) offer(e) put(e) offer(e. time. unit)
wERaiE remove() pall() take() poll{time, unit)
MERE element() peek() A-olE p )=
REAEER

fRTE:



i LIAZBASIFEN, BIEBAF| RaddiE AT ESHIlegalStateException.Queue full
LIEZEEATI =6, BT Eremoves T RS iNoSuchElementException

HEHE W|NFE, Bibhturesk Mifalse
BERAE, AhiBEEIEBASIMITE, BAYEEH IRl

—HBE LIAEBATIFE, 4 ESRMERIS Roun®, S —ERE S E SR E T putdiBorma P ERR
HIAEPATIEH, AHELEREMT RtakestR, IS —EEREHELEEIIAITH

EREY LIEZEEATIAE, BIISHEELSLE—EHE. BUfRNEEFE8ESEY

KB (NER5) :

1
2
3
4
5
6
7
8
9

10
11
12
13

14
15
16

O 00 N O v A W N R

NN R R R R R R R R R
R O ©W®wNOWMAWRNPR O

22
23
24

package com.kuang;

import java.util.concurrent.ArrayBlockingQueue;

pubTlic class BlockingQueueDemo {

public static void main(string[] args) {

// BRFRAN

ArrayBlockingQueue blockingQueue

System.out.println(blockingQueue.
System.out.println(blockingQueue.
System.out.printin(bTockingQueue.
System.out.println(blockingQueue.

= new ArrayBlockingQueue<>(3);

add("a");
add("b"));
add("c");
add("d")); //

java.lang.ITlegalstateException: Queue full

package com.kuang;

import java.util.concurrent.ArrayBlockingQueue;

pubTlic class BlockingQueueDemo {

pubTlic static void main(string[] args) {

/7 BRFIRZN

ArrayBlockingQueue blockingQueue

System.out.println(blockingQueue.
System.out.println(blockingQueue.
System.out.println(blockingQueue.

System.out.println(blockingQueue.

= new ArrayBlockingQueue<>(3);
add(nan)) ;
add(nbn)) ;
add(lvclv)) ;

element()); // HMBAFIAE LER !

// public E remove() R[FMEHE, mtARERAIMHE

System.out.println(blockingQueue.
System.out.println(blockingQueue.
System.out.println(blockingQueue.

System.out.println(blockingQueue.

java.util.NoSuchETlementException

Rt (REMS*E) :

1
2
3

pubTic class BlockingQueueDemo {

remove()); //a
remove()); //b

remove()); //c

remove()); //

public static void main(string[] args) {

/7 BAFIRAN




ArrayBlockingQueue blockingQueue = new ArrayBlockingQueue<>(3);

System.out.printin(blockingQueue.offer("a")); // true
System.out.printin(blockingQueue.offer("b™)); // true
System.out.printin(blockingQueue.offer("c")); // true
//System.out.printin(blockingQueue.offer("d")); // false

system.out.printin(blockingQueue.peek()); // HMBAAIBA T2 !

// public E poll1Q)
System.out.printin(blockingQueue.pol1(Q)); // a
System.out.printin(blockingQueue.pol1(Q)); // b
System.out.printin(blockingQueue.pol1(Q)); // c
System.out.printin(blockingQueue.pol1(Q)); // null

Bl (—EEE) :

public class BlockingQueuebemo {
pubTlic static void main(String[] args) throws InterruptedException {
[/ BB
ArrayBlockingQueue blockingQueue = new ArrayBlockingQueue<>(3);

// —HEBH%
bTlockingQueue.put("a");
blockingQueue.put("b");
blockingQueue.put("c");

// blockingQueue.put("d");

System.out.println(blockingQueue.take()); // a
System.out.printin(blockingQueue.take()); // b
System.out.printin(blockingQueue.take()); // c
System.out.printin(blockingQueue.take()); // BHIEAfE IRZ54

ABid (BrHEWL) -

pubTic class BlockingQueueDemo {
pubTlic static void main(String[] args) throws InterruptedException {
// BAFIR/N
ArrayBlockingQueue blockingQueue = new ArrayBlockingQueue<>(3);

// —HEBHZE

bTockingQueue.offer("a");

blockingQueue.offer("b");

blockingQueue.offer("c");
blockingQueue.offer("d",3L,TimeuUnit.SECONDS); // Z“5:4%3F0iEAINE H

System.out.printin(blockingQueue.pol1(Q)); // a

System.out.printin(blockingQueue.pol11(Q)); // b

System.out.printin(blockingQueue.pol1(Q)); // c

Ssystem.out.printin(blockingQueue.pol1(3L,Timeunit.SECONDS)); // [H%
AT 1R

3



SynchronousQueue [E5BA%!

SynchronousQueue iZERE.
5H{thAY BlockingQueue AE, SynchronousQueue2—/MNA1FiETTERY BlockingQueue ,
B putiBERRBEEG— MakeBE, BURERLEGFINITR, RZTA.

package com.kuang;

import jdk.nashorn.internal.ir.Block;

import java.util.concurrent.BlockingQueue;
import java.util.concurrent.SynchronousQueue;
import java.util.concurrent.Timeunit;

public class SynchronousQueueDemo {
pubTlic static void main(String[] args) {
BlockingQueue<String> blockingQueue = new SynchronousQueue<>();

new Thread(()->{

try {
System.out.printin(Thread.currentThread().getName()+" put

1");
blockingQueue.put("1");
System.out.println(Thread.currentThread() .getName()+" put
2");
blockingQueue.put("2");
System.out.printin(Thread.currentThread().getName()+" put
3");

blockingQueue.put("3");
} catch (InterruptedException e) {
e.printStackTrace();
b
},"T1") .startQ);

new Thread(()->{

try {
TimeUnit.SECONDS.sleep(3);

System.out.printin(Thread.currentThread() .getName()+bTlockingQueue.take());
TimeUnit.SECONDS.sTleep(3);

System.out.println(Thread.currentThread() .getName()+blockingQueue.take());
TimeUnit.SECONDS.sleep(3);

System.out.printin(Thread.currentThread() .getName()+bTlockingQueue.take());
} catch (Interruptedexception e) {
e.printStackTrace();
3
},"T1") .start();


af://n318

1. Zisith

| HULLESZ

EFAET, EXARLE, BURFRRCPU, A7, HE. WEFIRER. MEISHRERXLRR
BEAMREMCEHI—T5E, SKRRHSIEEHME—FPICPURIBRIMMHFER.
BYFIZAERE, BEAEEURANERRITHRE, BE/EMRIIEAT LR,

HULLAEZ S

RUIEHREI— P RiA——ittiR, BAZIRMHARIBRAIE ?

R BERKR, HERMRFARNER, USTIHZE, ENRZHEERNERT, EREE
RARRLAKXKIESRIRAIFIAR, B,

gz, TUREBBIRTHILIRAS
ZiEith. EEith. AFh. MRS,

FER M T ET RGBS OIS, AR RS, BN ER,
SRR R R,

BB —NEEXSR, FHESTIRunnablefE AR AT LASEII—MEIERAIZAE. AILIRIA LS
CPU, J—MEBLER, LRIEAEHRIL.

BRSR, FNRLESHIT—MES. NMRSRBENLRIERLRE>HUTES >HREE, &K
RARIMERETFFH.

BEER—MERRIRE, PTR—MESRE, XNERTE—MES, MARHER. XHELiEt.

XOMECRARNEE, BIEIRFS MR, Wt XEUTLEFEERLEIRER
REY, BRZIXESCIE. HEHRAFFHE.

P AERZAE

10 FRIBAZCPURBIN, RIVZLAZ, GIMWE/NARS K, CPU BERREIIHE,
MERSHEMN, SNMEIESERAMMAICPUL, FRIIRSES.

ZAEithRiEs:

SLIREMNITEEER: EHIETHNEAENE, CEIRETBESHANY, ARELECIEERNX
1S, NREIEHEBT TRANE, BHHENLEAFR, SEAMSIENITRE, B
BN ESSSkAT.

ENEERRN: HIEER, EHRAHAL, EEAE.
F— BERRERE, BYESHACEAIZAERREAZCIZEIHEIGMATHFE.
B REMLALEE. JESEER, ESTUARESFEIZEIEMAEIRIHIT,

F=: RELENTEEN, LIERRRER, WRERERIEE, MSERRRARR, TFER
FHSEN, EREEHAILUHTR—DE, EMRE.
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SREPHI=KTTE

JavaP IRt 2IBId Executor HEBESCINRY, ZAEZRHFAEIT Executor , Executors,
ExecutorService, ThreadPoolExecutor iXJ1 MK,

© Executor @ CompletionService 0 Future 0 Delayed

® ExecutorService @ ExecutorCompletionService @ ScheduledFuture

M
| 4
I 1
«Crelates 1
i

@ ScheduledExecutorService @ AbstractExecutorService

0 ThreadPoolExecutor

@ Executors

=KRFHiEiRR:

:
o HUTKHIESMEEF, CIE— &N, —BENIEENLE, BEIELESIILEIE.

1  public class MyThreadPoolbDemo {

2 public static void main(String[] args) {

3 // WFRA S

4 ExecutorService threadpPool =

Executors.newFixedThreadpPool(5);

5

6 try {

7 // A L0 B R ARAT AL 55, 7 A SA TAE N 23k &%
8 for (int i = 1; i <= 10; i++) {

9 threadpPool.execute(()->{

10

System.out.printin(Thread.currentThread().getName()+" 7rFZ");

11 FD¢

12 }

13 } catch (Exception e) {

14 e.printStackTrace();

15 } finally {

16 threadpPool.shutdown(); // H5Eicfs %]
17 }

18

19 }
20 3}

° Executors.newSingleThreadexecutor()



o RBE—EAE

1  public class MyThreadPoolDemo {

2 public static void main(String[] args) {

3 [/ HHRAE—AEE &R

4 ExecutorService threadpPool =
Executors.newSingleThreadeExecutor();

5

6 try {

7 // A L0 SRR AT 7p B 55, It A LA TAE A R S22k 5%
8 for (int i = 1; 1 <= 10; i++) {

9 threadpool.execute(()->{

10

System.out.printin(Thread.currentThread() .getName () +" 73pHL%");

11 s

12 }

13 } catch (Exception e) {

14 e.printStackTrace();

15 } finally {

16 threadpPool.shutdown(); // H5Eicfs %4

17 }

18

19 }
20 3}

° Executors.newCachedThreadrPool Q;

o WUTRZIEHARI(ESS, LiSRIEFECIEMNEIZ, (BIEMERNEAEr] BRHSER I,
s, 1BeNE

1 public class MyThreadPoolbemo {

2 public static void main(String[] args) {

3 [/ —IBNEFE, A4

4 ExecutorService threadpPool =

Executors.newCachedThreadrPool();

5

6 try {

7 // A L0 SR ARAT p B 55, It AN TAE N 2 3k 5%
8 for (int i = 1; 1 <= 10; i++) {

9 // TELERT B AR

10 // try {

11 // TimeUnit.SECONDS.sleep(1);

12 // } catch (InterruptedException e) {
13 // e.printStackTrace();

14 //}

15 threadPool.execute(()->{

16

System.out.printin(Thread.currentThread() .getName(+" 7rELZ");

17 s

18 }

19 } catch (Exception e) {
20 e.printStackTrace();
21 } finally {
22 threadpPool.shutdown(); // H5cidf3 %A
23 }
24
25 }

26 | }



ThreadPoolExecutor ©ASEL

B BESASEREED, AUARSEARET

1 /7 V55

2 public ThreadpPoolExecutor(int corePoolSize,

3 int maximumPoolSize,

4 Tong keepAliveTime,

5 TimeUnit unit,

6 BlockingQueue<Runnable> workQueue,
7 ThreadFactory threadFactory,

8 RejectedExecutionHandler handler) {
9 if (corepPoolsize < 0 ||

10 maximumPoolSize <= 0 ||
11 maximumPoolSize < corePoolSize |
12 keepAliveTime < 0)
13 throw new ITlegalArgumentException();
14 if (workQueue == null || threadFactory == null || handler == null)
15 throw new NullPointerException();
16 this.acc = System.getSecurityManager() == null ?
17 null
18 AccessController.getContext();
19 this.corePoolSize = corePoolSize;
20 this.maximumPoolSize = maximumPoolSize;
21 this.workQueue = workQueue;
22 this.keepAliveTime = unit.toNanos(keepAliveTime);
23 this.threadFactory = threadFactory;
24 this.handler = handler;
25  }
SRR

EENNEBEN: %028, R THIEE, SETRBEEULE, FREESERNTEZE
LRERPITES. BOABRT, B THEDRRE, LiEhTLiEarn, J38ASKZE, et
—NEREEPITES, SEFEHFNETELEIAR corePoolSizef5, MAIBRIAAMESHEIEFNTIX
+.

[maxinunpoolsize HEPNAZE QS et P TR e ol ¢ D2 N e
keepaliveTime HESSISEIEIEES oI
[Tineunit [N

1 Timeunit.DAYS; //R
2 Timeunit.HOURS; // /Nt
3 Timeunit.MINUTES; / /58
4 Timeunit.SECONDS; [/

5 Timeunit.MILLISECONDS; / /=R
6 Timeunit.MICROSECONDS; / /1
7 Timeunit.NANOSECONDS; / /A

SIS - FESES, A RATA(ES. S5 ArrayBlockingQueue,

LinkedBlockingQueue, SynchronousQueuer]ifk,

[Threadractory M RNEEEEeE V0 L NI



[RejectedexecutionHandler HEUGIISt I 1= oot PN E PN TS N 510

ThreadPoolExecutor.AbortPolicy: E#/L4%H il RejectedExecutionExceptionit i .
ThreadPoolExecutor.DiscardPolicy: HEEFIES, HERIH W .
ThreadPoolExecutor.DiscardoldestPolicy: EFRFIEATHIIKIATES, RGBT ZAIMATIES
(EH IR
4 ThreadPoolExecutor.cCallerRunsPolicy: Hiif LRI iZIT 5

| ThreadPoolExecutor [EET{ERIE

A R 1R 4 A

RejectedExecutionHandler

| memaenrEs | | wesEnaEspat | | aesarkres |

460 s ABHRITDIENSS

T2 AR (K /)hcore)

« 3~SAHENF (Queue)

. 6~8ABIRAZARH (FEA/\max)
. BAANERERIEERIRES T

—_

N

w

N

Runnable.run()

1. R T RIEBE, FREFEK.
2. HiAAexecute()FiERMI—MERESE, SFBESMHITHIRT:
1. MNRIFEIEITHSAEEE /N FcorePoolSize, BPAL LBIBARRITITIXAMES:



2. RIS TIEERE AT ;KL F corePoolSize, BPAXMESFINEI:
3. WSRXMHERATiH T B IEEE{TRLIEREIR/ N FmaximumPoolSize, FPAREEEIEEIE
BRI ZNE TIXAMESS
4. ANEREAFIH T BIEEIETHISIEEE R T HET1Size, BPALIE IS ENIEFIIELAIRAE KN
7.
3. H—EETHESE, ESMBAFIFETF—MESKHIT.
4. B—NHELET BT —EhIRtE)(keepAliveTime)RY, LLFRSFIHT:
o WERMENSITHILIEE AT coreP{1Size, BPAXNEIEMIR ST,
o FRAEIEHIFMEESTHE, ERESWHER] corePoolSize BIA/N,

SAEAWA? £ PAIREGESE

EI(EhE—p)/EEER/ AN =MEREIR RS ZBANBRS? I
BRERE—MEAA, BIITIEPREEFERBENAY;
Executors #1 |DK BEL{RRME T, IHATE?

FREEE Java FEFEM
4, I[?EIT:‘“ SREMAASVFER Executors i, MZi#id ThreadPoolExecutor ﬂ{Jj:TftI XHE

Pt E ARSI RZEFE INBEERETAN, PERIFERERARE.
1iF: Executors iR [E] AR R AV IR T -
1) FixedThreadPool f1 SingleThreadPool:

LVFHIERAFIHE LN Integer.max_vaLuE, AJRESHERIAEAYIFER, MM FF oom.
2) CachedThreadPool fll ScheduledThreadPool:

R EIRELFREEN Integer.Max_vALUE, FIREZ GBI KEMLTE, M FE oom.

(RN

Zi2ithRYIEME RS :

1 RejectedExecutionHandler rejected = null;

2  rejected = new ThreadPoolExecutor.AbortPolicy();//kik, B\ZI T EA4E5, Jill &0

3 rejected = new ThreadPoolExecutor.DiscardpPolicy();//I\Fli ¥ EAL%, At [
RAVHES FRIX 2 i 1]

4 rejected = new ThreadpPoolExecutor.DiscardoldestPolicy () ;/ /i ik ABAAIIAT 5%
M,z JE i A B A

5 rejected = new ThreadPoolExecutor.cCallerRunsPolicy();/ /i Ina|efib I, 4
FEBESE O EPIT RIS, HR

plE RS
1  public class MyThreadPoolDemo {
2 public static void main(String[] args) {
B
4 // FAECPURINIZEL
5 System.out.println(Runtime.getRuntime().availableProcessors());
6
7 // H5EX ThreadPoolExecutor



8 ExecutorService threadPool = new ThreadPoolExecutor(

2P
10 S5,
11 2L,
12 TimeUnit.SECONDS,
13 new LinkedBlockingDeque<>(3),
14 Executors.defaultThreadFactory(),
15 new ThreadPoolExecutor.DiscardPolicy());
16
17 try {
18 // EE6,7,8,9, 10N BRI REAT IS, ERAE RS
19 // KA N: maximumPoolSize + workQueue = ARBEEE
20 for (int i = 1; 1 <= 19; i++) {
21 threadPool.execute(()->{
22 System.out.printin(Thread.currentThread() .getName()+" 7
A" 5
23 I3 H
24 3
25 } catch (Exception e) {
26 e.printStackTrace();
27 } finally {
28 threadpool.shutdown(); // F5gicfi ki
29 }
30
31 }
32 | }

BEH: XEREUZHLT?

—MEANENER (T —R_fRNCPUBERIER) . SRR, TS FIBERE/Icpu
Z0, EInRANM O cpu FFANEAERIRHER, FTLABRTIEA NI RIESS, R REARER,

BRNREFETTEHpURDHE RMASEBESHETRE, RRENIREIE D EE BT A
9.

BRI FcpuBRERBAHES K, LAdE T cpuERIFRIT .

MRB—NHBEMEANEAETF (IOBER) | —MFRLEIOFHHR, B— BRI
CPUEEM, BIMRCPUREIRSET, FTERISIEEESEIO, XINMERMIMERITHIT, TRLIEN
IBLETARE— N —NFFRY, FJEANEIOREELGIECPURRIBEIC ARIER. FTUAFFSEIE, B
TREZEIEMRER, ZEEEARNBREXS, FF.

AT SRS TIOFSHERIEN.

12, MXHAEEO

java.util.function , Java AEROIYAREREO, ATLAERlambdazRiAz


af://n439

A8 R
Consumer<T) T void Xt A AT 3 RN
HRAED

ﬂ;r ﬂﬁﬁ%:
void accept(T t)

x T EEEA AT R,
EHiE: T get();

Function<T, R> T R 5?; %%ﬂggggﬁgg
el RRAEMMA R, 0EH
i#: R apply(T t);

Predicate<T> T boolean Fﬁgfiﬂ gjﬂgﬁi;; iiﬁ; &
WiEREO boolean’{ﬁo'ﬁ.ﬁﬁﬂi
boolean test(T t);

FREEEO, 58— MaA, 51

1 public static void main(string[] args) {

2 // BN, ATRAdch Tambda #ik=

3 //Function<String,Integer> function = new Function<String, Integer>() {
4 // @override

5 // public Integer apply(String s) {

6 // return 1024;

7 // }

8 //};

9

10 // 5

11 Function<String,Integer> function = s->{return s.length(Q);};
12 System.out.printin(function.apply("abc"));

13

14  }

WIEREL, B—MMASY, REREMRE.

1 public static void main(string[] args) {

2

3 //Predicate<String> predicate = new Predicate<String>() {
4 // @override

5 // public boolean test(String s) {

6 // return false;

7 // 3

8 //};

9

10 // W5

11 Predicate<String> predicate = s -> {return s.isEmpty();};
12 System.out.printin(predicate.test("abc"));

13

14 |}

HEREO, B—MAASH, REREE



1 public static void main(string[] args) {

2

3 // consumer<String> consumer = new Consumer<String>() {
4 // @override

5 // public void accept(String s) {

6 //

7 // }

8 // bE

9

10 // 5

11 consumer<String> consumer = s -> { System.out.printin(s);};
12 consumer.accept("abc");

13

14 3}

AR, IREMASH, REREISH

1 public static void main(string[] args) {

2

3 // Supplier<String> supplier = new Supplier<String>(Q) {
4 // @override

5 // public string get() {

6 // return null;

7 // I

8 // I

9 Supplier<String> supplier = ()->{return "abc";};
10 System.out.printin(supplier.get());
11
12 3}

13. StreamiEXitE
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Java™ Platform

wE wiEe =A W CEEm &3 28 Standard Ed. 8

4 = TEE FiEE

B2 : NESTED | FFE: | ¥oiSAHE | AiE  HEEE : FERIGESEI5Z
compacti, compact2, compact3
java.util stream

Interface Stream<T>

S

T - RRREE

All Superinterfaces:

AutoCloseable , BaseStream <T, Stream <T >>

public interface Stream<T>
extends BaseStream<T,Stream<T=>

TR TRSREN—R5TR. VT nEREAT BAstreanflIntStreant LR -
int sum = widgets.stream() .filter(w -> w.getColor() == RED) .mapToInt(w -> w.getWeight()) .sum();

TR, widgetsiECollection<Widget>. FfilBidcollection. stream()g]@—Twidget3FHANRE, BT FEIRE S ESMER, BRETHEHAFRTS I EE
HRANERIntE. HEEERE LS EE.

F 7 Stream, FiRSIFARYE, FEFBEAIntStrean, LongStreamiDoubleStream, i reb#pnm i inrT & AL A TRHIFIRS o

ATHATHE, foperationsiF RS, £ 848 - HELEAE (HALMRRES, B2, £rEe, 1/ oBES) A, Fiais-tomfd (HIRRRSRmR—F, fiinfilter
(Predicate) ) LAR saedt (FHERaRRIFA, Mcount()shforEach(Consumer) ) « HEFE JBEHE LA ERTEERIBERRTINAT, SR uRIUEEE TR

eI, B EA—YRE LA, BSETRNER. SSTECIHARITERERDNE. BT, RARHERRHRIETRNFE, TS0 AR A E R

FEZE LHTRSERTERE. BE, MRFHEITHEAIRHMECNR, WAL fEABasestrean. iterator ()f0BaseStream. spliterator (FERMITET®N . jdk
th
IREE, MR, AL RE L2 - AREEM RS AT AN (iiNConcurrentHashMap ) , ENEEATEA PRI SH TN RANTR. =
sl
FENERHEERIEASEE T EN, T LT g mapToInthllambdaeiz v > w.getWelght () o O THRIFERANTR, L iy =
i

+ pffEnon-interfering (A ERURIE ;50
o EAZEIER T LA Estateless (E{1FSRTEZIATIDREEMMI TR RPIEAHI IS -

fEzlgmiE. WVitHE. lambdazkikzt, MTERY JavalERRES

(Stream) FEZEMHAE?

RYERE, BTRFELER (55, $AF) FEMIITERRFS.
"EREHIREIR, RHNETR!

=
AN

i

e Stream BEASFHETTER.
e Stream A2HRFENSR, Bk, BIISREI—MFEERIVFStream,
e Stream BERILRHITHY. XEKREMIISFEIEBELERAAHEA AT,

FRiBHRIE L2l

CollectionfE & ——> _filter T IWr £ 3% Collection

107k distinct B = W R Arrav

“sorted HEFF "'Eé'&'&?&ﬁmﬁﬁa
limt EEL max 'H‘ﬁﬁjdﬁ

min vl‘ﬁﬁfl\{ﬁ

CABAEIE

UsersCifss



1 public class User {
2 private int id;
3 private String userName;
4 private int age;
5 //9et. set. A%/ LSMitds. toString
6 1}
Stream&AR
1 dimport java.util.Arrays;
2 dimport java.util.List;
3
4 | /*
5 *OEH: IR B, R R DR SRR
6 £ WRILAN 2544
7 S 1. A0 254D
8 S 2. KT 24
9 & 3. HP & NRSE
10 | = 4. M4 RHEE
11| = 5. At — M4 T Timit
12 wi /
13  public class Streambemo {
14 public static void main(string[] args) {
15
16 User ul = new User(ll, "a", 23);
17 user u2 = new User(12, "b", 24);
18 User u3 = new User(13, "c", 22);
19 User u4 = new User(14, "d", 28);
20 User u5 = new User(l6, "e", 26);
21
22 List<User> list = Arrays.asList(ul, u2, u3, u4, u5);
23
24 /%
25 * 1. EARRAMTER Tist HitAstreamii
26 * 2. RIEKH PR, XEHB AR O Predicate<? super T>, ATAT
DU Tambda it R itk
27 * 3. XHEMAEBNSE, HieStreamii iz 8284, Wt Zuser, FrbL, XEWDLIE$:
R [EH P O PSR
28 * 4. j@idforeachitfTim);, BB System.out::printin , T
System.out.printin(u);
29 TB/
30
31 //1list.stream().filter(u -> {return
u.getrd()%2==0;1}).foreach(System.out::printin);
32 //Tlist.stream().filter(u -> {return u.getid()%2==0;1})
33 //.filter(u -> {return
u.getAge()>24;1).foreach(System.out::printin);
34
55 //sorted() AT, EHF D->E
36
37 Tist.stream()
38 .fiTter(u -> {return u.getId()%2==0;1})
39 .filter(u -> {return u.getAge()>24;})
40 .map(u -> {return u.getUserName() .toUppercCase();})
41 //.sorted) //EKINEHEY HCH compareTo Lbik
42 .sorted((ol,02)->{return o2.compareTo(ol);})
43 LTHimit (L)



44 .foreach(System.out::printin);

45

46 Ve

47 mapfi# e

48 List<Integer> Tist2 = Arrays.asList(1,2,3);

49 Tist2 = Tlist2.stream() .map(x -> {return
x*2;}).collect(collectors.toList());

50

51 for (Integer element : 1ist2) {

52 System.out.println(element);

53 }

54 &/

55

56 }

57 |}

14, PZEH

| 4. EForkjoin

MIDK1.77H48, Javai@fftFork/JoinfBZRATHTHUTIESS, ERREBHMER— P KESHEIRETIME
5. BRELCRENMMESHEREEX N AESHER.

X EFEFIMapReducefR{& (input --> split --> map --> reduce --> output)
FEERL:
o F—. S
o B HREH
=

o
o}

— |

o

1 i |-
ot
n_H

Y
= + FiEs + 7

THIEER XX &fEthiE N8B B i IIES] (PS: :X—m=fThreadPoolExecutor
A[[E, ThreadPoolExecutor@FrBLZEAR— 1 TIET, FrESEEBNX AN TIEAIIFEBUESS) , 3
BT HNES RIS, SNEECEENTIEATIhH—MESHT, XETURELSFRERIE.
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T{FE5EY

B4, forkjoinE— P LFEFERIRS., EHERE, ME— N TIFEETREF—MEa35 M FHESHIN
RS, TOXSTF BN TAREAER R, SNKMEIRBERRIITES. X, BB —LEiERThNEE
Bk, RRFIEMBESHERT. BXMHREADE, & %‘EEE%EHE ZIREBRIFIN,

TAEE3EN (work-stealing) ELARIEFENSGENEMATIEGEYESKHNT. TIEGHBRENETREE
T:

BANHLFEER T FE I EEE?

BRANFAIFEM— MR ARIES, BAITLIEX MES DB AT TEMRIRAIFES, AT RDEE
BRRS, TEREXEFESSIHEARIIIE, FHAZIIIEE— M ERIREZAERATINGIE
AUESS, SAEFBATI—XINL, EEANAZAZ AR IEARSIERYESS. (BRBNEIERTIEE SRR
E5TF5e, MEMSIEYNANIIBEREESEFHFLE. FrENEESHEE, MIEBHEMEET
im TREMEZEMLENNIIEGFIR—MESKNT. MEXEESHRE—MAZ, LT
DERES SRR IES HIEZARS, BE fﬁﬁﬁi& mBAS, EFEUESLAZKT A TmRATY
ROSKERE(ESHUT, MEFBUESAISAEKITMARIAT IRIRERRIESZ T

THFREENNRRRSFIBLIEHTHTIE, RO THEENRS, ERREERLRER FE
BEAERS, INRYIERE—MESM., ARBERTESHNRARR, tLUti@s Mgzt
XBAF o

T2, SHMESHN T AR NEMRT IS HEREREMRGRBYES EHUT. XEHMALAFTSF
FACPURIER. X MNFEIFIER, BB MAFEFRRIMESIRE, BBARMIRM A LIRS E—
H1S, XEERNENRER, kFFOT, REFOT

WS

ForkJoinPool

WorkQueue— ForkjoinPoolHYAERSE, BRATEMPELENT/EIIN— %, STHESS
mo



HHAMZAZRHESS TEWE? BRI FFURAI— MAF—IZZKR, (RE9BMpIZ T, fbAkMDiRIZ5E, B
FREEMNET R —EKRIZT . FERIT2MESHFERE, XEEHMEEA BRM
WorkQueuefEHUTESS, ARMESHITSE Y, BEUESIRINITSE, ABAARIWorkQueueRfi\BHY
WorkQueueRJForkjoinTask# B EE T —EDEIHIMESKNT, TUSGEESETHITEER,

BMMEREE— 1 "WorkQueue, MWorkQueuedBHITIESHIZKIE (ForkJoinWorkerThread
owner) , IFEIXNMEEREIEANESS (ForkjoinTask<?>[] array) . BBARMHTHEAZHHMESHLZMN
Flarraysh,

ForkJoinTask
ForkjoinTask{tF&i={T1EForkjoinPool FEYESS.
FEGE:

o fork() AELRIELEEITHLEDTLTH— I REHNT. ARMEENERE— FES.
e join() H{ESTERRIRHRIREITELER.
o invoke() FHAHUTIESS, WMIRVE, FHRATETHK.

F2£: Recursive : i#EI3

e RecursiveAction —MNMBIAFEERAIForkjoinTask ((RBIRENE)
e RecursiveTask —/MNBIFBERAIForkjoinTask (BIRENE)

EBEEIE
ZIOMES
package FORKJOIN;

import java.util.concurrent.RecursiveTask;

private Long start;//i2isME
private Long end;//45iR1E

1
2
3
4
5 public class ForkJoinwork extends RecursiveTask<Long> {
6
7
8
9 public static final Long critical = 10000L;//If 71

10

11 public ForkJoinwork(Long start, Long end) {
12 this.start = start;

13 this.end = end;

14 }

15

16 @override

17 protected Long compute() {

18 [/ FIW R B R AR 4y e e

19 Long lenth = end - start;

20 if(lenth<=critical){

21 / /W AR5y e BE AR N

22 Long sum = OL;

23 for (Long i = start;i<=end;i++){
24 sum += 1i;

25 }

26 return sum;

27 }else {
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28 [ /ARG e EE T R R 4y

29 Long middle = (end + start)/2;//it5Ei ME i e

30 ForkJoinwork right = new ForkJoinwork(start,middle);

31 right.forkQ);//¥i5, JHENLFES

32 ForkJoinwork Teft = new ForkJoinwork(middle+1,end);

33 left.forkQ);//#45, IHHENLREBS]

34

35 kris

36 return right.join() + Teft.join(Q);

37 }

38 }

39 | }

SRR

1 package com.kuang;

2

3 dimport java.util.concurrent.ExecutionException;

4 dimport java.util.concurrent.ForkJoinPool;

5 import java.util.concurrent.ForkJoinTask;

6 import java.util.stream.LongStream;

7

8 public class ForkJoinworkbemo {

9

10 pubTlic static void main(String[] args) throws ExecutionException,
InterruptedException {

11 test(); //15756 // 14414 // 203

12 }

13

14 // forkjoiniX MELEE X R KRS IAT, WEA W ERNEHRARTT, TRELLSEH AR
201z,

15 public static void test() throws ExecutionException,
InterruptedException {

16 //ForkJoinsz

17 Tong 1 = System.currentTimeMillis();

18

19 ForkJoinPool forkJoinPool = new ForkJoinPool();//s:HlForkJoin #hlZify
ForkJoinPoolHI3Z

20 ForkJoinTask<Long> task = new ForkJoinwork(OL,2000000000L);//Z¥ Nit
EHS4RE

21 ForkJoinTask<Long> result = forkJoinPool.submit(task);

22 Long aLong = result.get();

23

24 Tong 11 = system.currentTimeMillis();

25 System.out.println("invoke = " + aLong +" time: " + (11-1));

26 }

27

28 public static void test2(){

29 / /R S

30 Long x = OL;

31 Long y = 2000000000L;

32 Tong 1 = System.currentTimeMillis();

33 for (Long i = 0L; i <= vy; i++) {

34 X+=1;

35 }

36 Tong 11 = System.currentTimeMillis();

37 System.out.printin("invoke = " + x+" time: " + (11-1));



39 }

40

41 pubTlic static void test3(){

42 //Java 8 FHATHMISLEL

43 Tong 1 = System.currentTimeMillis();

44 Tong reduce = LongStream.rangeClosed(0,
2000000000L) .parallel () .reduce(0, Long::sum);

45 Tong 11 = System.currentTimeMillis();

46 System.out.println("invoke = " + reduce+" time: " + (11-1));

47

48 }

49

50 | }

NS, BIE—NBEEB400MNEE, —HE4855T, 8NMNTASXTLETH100MNEE, X, 4
NI AHRELIER, 400MNEELSIBITHREFEEIR,

Fork/Joinf TAFEIm G : B, TARKRDE 400 ERIMES, tt—FBEFSASTECS—
ART, FrLASCIBA00NBIERRAFIN200, ABIUERS, IBEF—12005452.

ZiEE, FIZBAM200BENAES, TERBEHE2009 5N 100, FHEEF—NM00SER,
HR, ZSBEFP—MO0DET, XK, REANABADEN00MNEE, HAHITIEFEIX.

15, ROl

iR

FutureiRitAS¥IR: IHEREN RIS K ERERITEE,

SHNFERA— N RETTER. NRXNREHUTRIE BABAIAERTHRF. BBRHR F]T8E
FoERER.

BEIILE, FA AT LA AR R E SZEMR A Lt E S EIEAMRXNER. X TRARE kiR WA LA R —L
HitfE53 A RIE R IR G B AR ERIEE.

EEET—MERLUE, RE—MUTEEERGIAE, SE8ERE, X1 5IBmEESERL. £
Futurerp HABRLE BRI AV HERMSAZRIN LR, ILERETRMMENENTE, TBHE
FRFFERI AR ETORK.

Futurefdffiss: LbEEERThreadES3HH, EffEAFuture, BEREEBENMNRESEE—

Callablexggesh, BIEEIRALAEXecutorService,

ATURFEINER, LCPURKERENTIIE, BIISXRAELRE, BEBINERE— %R
EHETAE, BH—F, ATILRSENLIRE—ME, SFELESBEMTT, TEFFuturel=
Bi5. SAMFutureiR RIS N ELE TN NAHEE, ERE I EREREHE T, LA, ATHE
Futuref9ELIEIRE, sEARYCompletableFuturef&java8—itEsk 7,
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E9s IR %
>
call
%
fi¥
i
(]
return
| It AE 2%
-+
LA AT %
i@
SKY]|
1 package com.kuang;
2
3
4
5
6
7
8
9
10 try {
11
12
13
14 }
15
update mysql ok");
16 b
17
18
19
20 // AR EE Y
21
22
"completableFuture2");
23
24 return 1024;
25 b

26

% fIit % ¥ (Future) TR

W -

T TR

return
o ehtE%

A fE %

get

Future HLst,

import java.util.concurrent.CompletableFuture;

import java.util.concurrent.TimeuUnit;

public class CompletableFutureDemo {

public static void main(string[] args) throws Exception {

/ /A IREMER) runAsync SBiE A

CompletableFuture<void> completableFuture =
CompletableFuture.runAsync(() -> {

TimeUnit.SECONDS.sleep(1l);

} catch (InterruptedException e) {
e.printStackTrace();

System.out.printin(Thread.currentThread() .getName() + "% HiR[,

System.out.printin("111111"); // Jc#ir
completableFuture.get();

PSRN

CompletableFuture<Integer> completableFuture2 =

CompletableFuture.supplyAsync(() -> {

System.out.printin(Thread.currentThread().getName() +

int i = 10/0;



27 System.out.printin(completableFuture2.whenComplete((t, u) -> { //%i¥F
S, 1B S5 R

28 System.out.printin("===t:" + t); //IEH4R

29 System.out.printin("===u:" + u); //#EN{EE

30 }) .exceptionally(e -> { //&i%8%, JFEH4 R

31 System.out.println("=======exception:" + e.getMessage());
32 return 555;

33 }).get(d);

34

35 }

36 | }

16. JMM

[ BIRBBRRSvolatileRUIEF

volitile & Java EEHWURHAYEBRIFSHIE, =KE5H:
1. fRIERT M

2. NMRIERFH

3. BIHESEHE

FARIMM

MM ABR—HMHRIIRS, FARLEE, SEtrE—ARNsERE-

JMM XFRIERIME:
1. EAEREHET, LUCHEZENERIFRERT
2, ZAENNEtaT, WIuEERFRSNERIB CHNIFERE

3. ISR R—EH

JMMB/IJAVA IEFEEY (java memory model) . EATEARMBEHE=EIIAFIIRMERAT, W
FRnRZEE—ENER, ERMESFIREBEERNRARENE TR, HELERS, (BEHR
TARFGHENSTIE, JavalFEE, MEATEREFIEHNER, I—ERBEFARFET
BERRXHERANAIRIEER. MMM java STHARYSR-1334k%/E, ERMEITERRE.,

IMMAIET RFEEEM D AERFNTEREAM. WEHERFN T ERFIRVMRAELNS (M,

. HiEX) REARNBER LEHTH, NRAIFEMNESR, ERFXINAYE avaEFaIRISREFIER
7, TIEFRENAREFRURBOXE, MNERERRR, TATMNAEEGIEERTE, TIER7T
XA R SR SRR
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L2 L3 -
Cc C | Memory
CPU a a bus o
'O bus i ]
W = p Disk storage :
h h :
v @
Disk
Register Level 1 Level 2 Level 3 Memory r::?;:ge
reference Cache Cache Cache reference
reference relerence  relerence
Size: 1000 bytes 64 KB 256 KB 2-4MB 4-16 GB 4-1678B
Speed: 300ps ins 3-10ns  10-20ns 50-100 ns 5-10ms

(a) Memory hierarchy for server

Memory
bus

£l Registers '

Flash

Register Level 1 Level 2 Memory Y.

reference Cache Cache relerence rélerence
reference  relerence

Size: 500 bytes 64 KB 256 KB 256-512 MB 4-8 GB

Speed: 500 ps 2ns 10-20ns 50-100 ns 25-50 us

(b) Memory hierarchy for a personal mobile device

IVMIEIRITEHRESE], WMNSRJAVAZIEERISBMENZEMERIFMFERT, IMREmEtEK, A
DEBFEERESENIERE, TIERATHHNREREAFTTHRI—NEN, LENZEAEENS
N, BEETFATHEE, MAREEESRMFERNTTINEE. ERXFMHEHI—NTE, J—
SEENTECTFRETEE, MEMEGERAIIN, 2SHEEAREETR. FAMMEIET
—ENERRIEDTAEERESLIEEFAIHR, BRI ARMRRTFSRESEEMLIE.

IMMBYARTFREY
WiToiE WIS
use assign use
THemi=
1oad . status=false I «
status = false status = false
Iy JMMEEH] JMMiZI A
read status=false read
E=c

HREARFIAZILAZBIRME T BRI MMTREBRIELAZA T LARERANX NI ? RFEEERA
VolatileX§#FERIAT! volatile fRIELAZEZEEN AN, BEREMIRHESLAZANLEXHT TIEXNE,
TELEAEAREITRIRMEIZREEEIREXAIZED, EiFMtRREFSLATENRN :

o LIENEEHTIENZE, BMZIRISEIERT.
o LFENTEIFHRIRR, ENERTFPIE, MAREST.



BEAZNI T EAFEMLR, BRI, ELAEEMRR, EUNMASTIAESIE—RIIERE,
MREEZTEAERTEXNEHEE, HESTHEMTEERNHEEE ERIERNNSR) B
B, B, ATRSHITE.

REFRZEERE

NEXEREESH, ESTIW/RRES—MEESREREFH, AESH (33Fdoublefllongss
BT &SR, load, store, readflwritelR{EERLEEES ERiFHISN)

e lock (8i®) : FEFRTEREFNEE, B TERRAEEE SRS

e unlock (B&#l) : MEBRTEAEFENZE, TE—UTHERSHTERMHR, BENTE
eI LA EL A2 BliE

e read (EFE) : FRATEANFEZE, BIE—EZENENERFERIEENTIERNEFS, LME
bEfERYloadsE(ER

e load (F|;AN) : EBETIEREFEINEZE, EifreadiBENFEFFLTEMNTIERFS

e use (fEA) : FERFTIEREFTZE, EEILIERFEPNZTEEEAENITEIE, SHEUN
BE—EEFRRZENE, MeFEREIXMES

e assign (WE) : ERTIERAGETIER, BE—MARTSIZEHEZENEMATIERFDN
TERIAF

e store (&%) : EBETFEREFFNEE, CIBE—MNTIEREF—NZENBEEXEFERF
h, LMERLEwritefEH

o write (BA) : ERTEREFIHTE, TilstorelEMNTIERFHERNTENERANEAR
FHTES

B

JMMASZ/\FHESRIER, HIE 7T :

o AftifFreadfload. storeflwritelR{Fz—EIMHIN. BIFEFR T readwZiiload, {HF T storedssu
write

o ARFEAEERMRIAassigni®E, I FRENERIETZE, VWREHER

o RAF—NEIREISBassigniEIEN TIERERLRIERNE

o — NN TEVWREEAFIRE, FARFIIERNEFEEFER— I RKEVRTHNTE. MENTE
sCiguse, store¥BEZEI, WML SassignflloadiB{E

o —ANLER—MERE—NMLAEETE#HTlock, SiRlockig, W/RMITHREIRERIUnlockABER
8

o MEN—NTEHTIockRIE, SF=ABLERNEFHRILZERNE, TS IZERXNTER,
whREEFTloadakassigntiRFYItA L T E/YE

o WBE—NTEGERock, FABETELHTunlocki®fE, tBARBEUNlock— MEEEIZS T2

o W—NEEHRHITUNlockiBMEZ R, YIRIBILHTERPEFAEF

MM/ \ MR ERNUFO S volatile R —EASFRMINI B BEE MBEIR FREAE R £, EIRERLIER
ZeM7T . ERXEMNSEESR, REESERTEEST. F—RENBASET DARNEHTS
#r. ELRRR, FEFjavafUhappen-beforeIISRHITHHT,

happens-beforeFEENFITRFMEIATRE, A happens-before B fi2AMKITRETB?

AR fElavaRIfFREISR, happens-before NIZEERL: BI— MR FRVSRATLAGIS SRRV FIREL.
HERMERNE—MHMHEEZEIRMEN, BEE— MM FEERENIEaBEZM T 1,

BAIBREE N ATEXILEARN?

EAFIIERRERZ CPUFBEHAERF, SHELEERIITRNMLRE. FEIUERZRININE
EXE: (FAEFABUghIRELETAIS?



FRAA T iRRZ SRR IR, #ifsH Thappens-before[fNl, 1HEFRZ EBSHXLLRN, FRi%es
EMMAEAIENED, FRUASFTRE T RIFSEMHAIZIR. Reet e MNERERitT!

17. volatile

volatile2AERIHNE, (BERBAREEFRIERFIE.

ABIIER] D
1 //volatile HR{REEFEMIFEZD, a2 n] Wk
2  public class IMmvolatilebemoOl {
3 // volatile Ahnvolatilei& A n Wit
4 // A volatile MESBEAEIF, XHLL KM F BN T, 7LAREGuIE 4 EHE
5 private volatile static int num = 0;
6
7 pubTlic static void main(String[] args) throws InterruptedException {
8 new Thread(()->{
9 while (num==0){ //BLACAEYS RS, LTI IR
10
11 }
12 P .start(Q;
13
14 Thread.s1eep(1000);
15 num = 1;
16 System.out.println(num);
17 }
18 %

ISIIE volatile ANMFIUERFE

[RTFMHEIERE

FESE, TR, HMERNAEEEEE NRRRSHIR R, hEATLSRIISESERDE, F
BRI, BARMRT), BEARBAW.

1 public class IMmvolatilebemo02 {

2

3 private volatile static int num = 0;

4

5 pubTlic static void add(){

6 num++;

7 }

8

9 // GRRZAE num Dy 275, WARE R
10 pubTlic static void main(String[] args) throws InterruptedException {
11 for (int i = 1; 1 <= 20; i++) {
12 new Thread(()->{
13 for (int j = 1; j <= 1000; j++) {
14 addQ;
15 }
16 },string.valueof(i)).start();

17 }
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18 // TEEER L0 R e, BEmAL R

19 while (Thread.activecount()>2){ // L mainzkfi A~ gc ZiFE
20 Thread.yield(Q);

21 }

22

23 System.out.println(Thread.currentThread().getName()+" "+num);
24 }

25

26 }

EAFAIN add FiEKBEIHE, {ERINT volatile , #BH volatile REefRIERFE; EEMRRE, #(EH

BE

) -

X a1t awsn Bl javap -c JMMVolatileDemo02.class

%] 5 @ this Lcom/atguigu/Interview/t

E]

public voidgadd();
descriptor: ()v
! ACC_PUBLIC

public class Testol Code:

{ stack=3, locals=1, args_size=1
public volatile int n; 0: aload o
1: dup
public void add( 2: getfield #2 // Field n:I
ne+; _ | 5: iconst_1
N - | 6: iadd
} IS MUECRaT fh i 7: putfield #2 // Field n:I
HiTgetfield2ZF0an; 10 return
PiTiadd TN 1RIE LineNumberTable:
HiTputfield SESINEHESE line 15: @
line 16: 18
LocalvariableTable:

num++ fEZEGE FEIFEAEREM, MIARI0 synchronized#iR?
BEERTETHER, DEE!



javatime chrono Java™ Platform

javatime format [all HE it EH © SEadsd =51 SE Standard Ed. 8
Javatime.temporal

Jjavatime.zone = T B TER

Jaza il BE: pE TR ICESI5E  BEER: FRImEsE 5

ava.util.concurrent

Jjava.util.concurrent.locks compact1, compact2, compact3

java.util function Java_util.concurrent atomic
N Class Atomicinteger
Jjava.util.logging
Jjava.util prefs
java.utiLregex w Java.lang.Object
" java.lang Number
> Jjava_util.concurrent atomic Atomicinteger

All Implemented Interfaces:
Classes Serializable

AtomicBoolean
Atomicinteger

AtomicintegerArray public class AtomicInteger

AtomicintegerFieldUpdater extends Number

AtomicLong implements Serializable

AtomicLongArray

AlomicLongFieldUpdater — P intARERTEFE. BXETETERMANER, B2 java.util. concurrent.atomicA@MiE. —-AtomicInteger BT #EINEFIEE
AMomicMarkableReference HHSRONARET, FRiREIntegerf & hS - BE, B2y B T Numbe i) fiF il i 2T Hr2emh T BF0=r e BaER—iRAin).

AtomicReference .
AtomicReferenceArray MEATRETTSE

AtomicReferenceFieldUpdater 1.5
AtomicStampedReference

DoubleAccumulator AESL :
DoubleAdder Serialized Form
pimvia
M :
1  public class IJMMvolatilebemo02 {
2
3 private volatile static AtomicInteger num = new AtomicInteger();
4
5 public static void add(){
6 num.getAndIncrement(); // “54F num++
7 }
8
9 // GRRZAE num Dy 275, MAE R
10 pubTlic static void main(String[] args) throws InterruptedException {
11 for (int i = 1; i <= 20; i++) {
12 new Thread(()->{
i for (int j = 1; j <= 1000; j++) {
14 add();
15 3
16 },String.valueof(i)).start();
17 }
18 // TEESER L0 R AT e, BRAGR
19 while (Thread.activeCount()>2){ // #il—/ mainZki —4> gc Zif%
20 Thread.yield(Q);
21 }
22
23 System.out.println(Thread.currentThread() .getName()+" "+num);
24 }
25
26  }

FRRFEZRS, FRNFEET], FHEEEME, fREEEEHE

EEAEHE

HENERTIERR, ATIRSHE, mixsCERnEERNESMER, —ROLIT3M:



D - WA RGO b e hiTiES

B EMNE EERREF R TERMBIRFHATRISR
SRR TR D REE [BIE S ZBRVARIRENE.

SEABNRPEIER BT, BT RERMAEREE, BISEPERNZERESRIE—EIERT
RHRRERY, ERTTETTN.

EHHERF

1 public class TestHappensBefore {

2 public static void main(string[] args) {
3 int x = 11; // &A1

4 inty = 12; // ER)2

5 X =X + 5; // EH]3
6

7

8

9

y =x*x; // iEf4

3
// FRANFmN: 1234 2134 1324
// T W E AT LEHEE R R — 47 B AR
10
11}
EHHERZMK2:
inta,bx,y=0;
R &2
x=a y=b;
b=1; a=2;
x=0 y=0

10 R4 P B XX B A AT AL S, TR LT 245 L

R 2
b=1; a=2;
X=a; y=b;
x=g y=1
ESVR
1 // Z2HEREREELEPIT, BT RIESMAEAERAFAE
2 /) WANEREP AN RS GOE— SR TR e, g5 BRIy .
3  public class TestHappensBefore {
4
5 int a = 0;
6 boolean flag = false;
7
8 pubTic void m1Q{
9 a=1; // EAL

10 flag = true; // iEf)2
11 }

12

13 pubTic void m2(Q){

14 if (flag){

15 a=a+5; // iEH3



16 System.out.printin("m2=>"+a);

17 }

18 }

19

20}
ESEHE:

volatile SR T ZEIHESEHHAM, MBS SEAENE MEFHIELFHRITRIIIR.

FTE— S, RFREE (Memory Barrier) XMRFM=, 8—1CPUIES, CRUERERM:
1. RIS EREIHTIE.

2, (REFRLTENRFINMS (FIBZSESHvolatilelIAFA ) .

T fmiEastIA IR RRERRE I TIE S EHHAIL. MRS SEBA— Memory Barrier WS HIFRIFES
FOCPU, AEBEHAIESEAREMNIXS Memory Barrier 15SEHERF, RN, BdEARNEREZLL
ERFFEEIESHITERIFIC. ATRESIIM—MEBREHRIHSTCPUREFEEE, Eit
FHRICPU_LRIZAEERREIEEN R IX LA TR AR AThR A

%} Volatile s & i 17 5 i), XfVolatileF & k4T 45 /ER)
SEGEAEGIMN—%store i [5f5 4, H TENMFRRILEE | SEEEEIINA—Koad f[&iF 4, MEAfFPiEiutETE

AR I 2 N A -
| Volatilejs
(e

\
S TFEMA EERERE
;
21 FANESBS
i
Fifvolatile S

|
Volatile 5 %

FiEifvolatileiEEEHERR

*_‘ 21 FERENSEN

in
FEfvolatileiEBHEF

R
pis

BiLk EfRvolatile S
il
i i

TEEEERvolatilel/ S EH

i
n

)]

&g, ok, FRFE, ESEHNE, XERSERGHRIE:

THEAFSEAFTESERISSHEVINIEE™, AJLAER synchronized 8 volatile XEFHFR, ©
1 JERAT LASE— MRS B AV B BRI EAEAE T .

XNTIESCERFSERIA WA 1 B4, AJLARIA volatile XEFAER, [EJ9 volatile BI5BIM—
MERMZEZELLEHFLIL.

18, FHABFIE

PP AR RAZR N ERNARERE, ERURERR, NMWSRFEA T LAFAEIRSR
7o, Ll ZEiERE%E, 2EMINE, UaEFE. BEIRNE/ T RFIENNNEIENR? aphRes
BIRBRBIETL? SR, BAIRRRBHNEL.

KT BRGNS, EXEFAEERT, BESMMKEBTIER. FHTEEHAER:

1. HiNzX
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pubTlic class Hungry {
private Hungry() {
}

private final static Hungry hungry = new Hungry(Q);

1
2
3
4
5
6 public static Hungry getInstance() {
7 return hungry;

8

9|}

HXAERERPHNBMIENNELR, RETEENRE, ERIKINEE, BEBRENIEIURcmHERS)]
B9, EABEER, ERANERRASE—~/NT@, & NEaRa:

1 public class Hungry {

2 private byte[] datal = new byte[1024];
3 private byte[] data2 = new byte[1024];
4 private byte[] data3 = new byte[1024];
5 private byte[] data4 = new byte[1024];
6

7 private Hungry() {

8 }

9
10 private final static Hungry hungry = new Hungry(Q);
11
12 public static Hungry getInstance() {
13 return hungry;
14 }
15 1}

fEHungryZmh, FREN T Moyte#dE, BRIE—IET, XOUNEFEDRNE, FEBARET, W
RKATEIRBBZIgetinstancef5i%, AFEEHUNgryEHNTSR, XAR—FHRELD? REENE REH
EJ7T getinstancef5ix, ALEVIBLERFIZE, ARMEBRGIZEFIEIE. LG T EfaghE
= N,

2, N0

IEERY MR

1 public class LazyMan {

2 private LazyMan() {

3 System.out.println(Thread.currentThread() .getName()+"Start");
4 }

5

6 private static LazyMan lazyMan;

7

8 public static LazyMan getInstance() {

9 if (lazyman == null) {
10 lazyMan = new LazyMan();
11 }
12 return lazyMan;
13 }
14
15 // MRRIERIEL, R R AL
16 public static void main(string[] args) {
17 for (int i = 0; i < 10; i++) {
18 new Thread(()->{

19 LazyMan.getInstance();
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20 }).startQ;
21 1

22 }

23 | }

ZI—EENAT g SRR, BaiEDC LR

1  public class LazyMan {

2 private LazyMan() {

3 }

4

5 private static LazyMan lazyMan;

6

7 public static LazyMan getInstance() {
8 if (lazyman == null) {

9 synchronized (LazyMan.class) {
10 if (lazyman == null) {
11 TazyMan = new LazyMan();
12 }
13 }

14 }

15 return lazyMan;

16 }

17}

DCLHXZRIEMI, (RIETEENTeM, XAFE TN, REEAZINIHE, A2X0ni, ER
WEBRS, ERXMEEERREREETESE—ENER. Eh

1  TlazyMan = new LazyMan();

FREFHERE, ELREBL=ALER:

1. DESRNEFESE
2. PUTIEIE S A9 ItR s s
3. iZEinstanceigENISBCAIR TR ENE, HASinstance ! =null;

BRTESER, SEAZEHNIT lazyMan = new LazyMan();#IBd{E, AJRESSHIT TSE=F (KIRHITH
i) HRSIEBNERT, KBllazyManBEFRAZTT, BEIFRE T lazyMan, FEEEERTIRE
MlazyMan, HFEEARSEITE L, SEUtAtlazyManifA =R, aaeaE—LEBARZIRYE
iR, BTG T TE—MEpiE,

XFRER RN R EE EEDCLERFIHERIBIN— volatile X R Gaig S EHE:

1 public class LazyMan {

2 private LazyMan() {

3 }

4

5 private volatile static LazyMan lazyMan;
6

7 public static LazyMan getInstance() {

8 if (Tazyman == null) {

9 synchronized (LazyMan.class) {
10 if (lazyman == null) {
11 TazyMan = new LazyMan();
12 }
13 }
14 }

15 return lazyMan;



16 }
17}

3. FSHERR

EEXMSNESE —MEIXTVISOHRE, EFERERPE staticRERXSR, FEERDRK, &
TEBE TESAEETS, +oI0. BRIETSENTSN, BrSGHE TN,

1 public class Holder {

2 private Holder() {

3 }

4

5 public static Holder getInstance() {
6 return InnercClass.holder;

7 }

8

9 private static class InnerClass {
10 private static final Holder holder = new Holder();
11 }
12 }

4, HERREY

BENRGEER T, RER—URBERRA, FTilprivatelSItRIIETE, AILABERESMA
newlnstance, BIAT(IFEFEEERIBFIE.

1 public static void main(string[] args) {

2 try {

3 LazyMan TazyManl = LazyMan.getInstance();
4 constructor<LazyMan> declaredConstructor =

LazyMan.class.getDeclaredConstructor(null);

5 declaredConstructor.setAccessible(true);

6 LazyMan TazyMan2 = declaredConstructor.newInstance();
7 System.out.println(lazyManl.hashCode());

8 System.out.println(lazyMan2.hashCode());

9 System.out.println(lazyManl == TazyMan2);
10 } catch (Exception e) {
11 e.printStackTrace();
12 }
13}

A5 BIFTENElazyMan1, lazyMan2fhashcode, lazyMan12&HEElazyMan2, £&REMZL, &
EEH

A, BARRRIXFEIRRE?

1 public class LazyMan {
2 private LazyMan() {
3 synchronized (LazyMan.class) {
4 if (lazyman != null) {
5 throw new RuntimeException (" NER & SR s pli ") ;
6 3
7 }
8 }
9
10 private volatile static LazyMan lazyMan;


af://n704
af://n707

12 public static LazyMan getInstance() {

13 if (Tazyman == null) {

14 synchronized (LazyMan.class) {
15 if (lazyman == null) {

16 lazyMan = new LazyMan();
17 }

18 3

19 }

20 return lazyMan;

21 }

22}

FERNVERIMNERE P — P FIBT, WRlazyManAAZ, HEFlazyManBEWEEIEIT Y, WRIEFEREA

getinstance/3i%, EASHIIXMEREN, FUEEIHSE!

BRXMELAERER:

FEFANRFRIERRIBRA T getinstance5i%, BIE T LazyManydsR, FRLASIRERSIEIENSR, FAB
SR EENARTRIERT, REEARRGIEIIRN. BRNREIAETRATEAgetinstances

ik, —IERMERBRIEEENS, BARFIMRAERRT

1 public static void main(string[] args) {

2 try {

3 Constructor<LazyMan> declaredConstructor =

LazyMan.class.getDeclaredConstructor(null);

4 declaredConstructor.setAccessible(true);

5 LazyMan lazyManl = declaredConstructor.newInstance();
6 LazyMan TazyMan2 = declaredConstructor.newInstance();
7 System.out.println(lazyManl.hashCode());

8 System.out.println(lazyMan2.hashCode());

9 } catch (Exception e) {
10 e.printStackTrace();
11 }
12 1}

AB ARG LEIX AR S ST AR ?

1 public class LazyMan {

2 private static boolean flag = false;

3 private LazyMan() {

4 synchronized (LazyMan.class) {

5 if (flag == false) {

6 flag = true;

7 } else {

8 throw new RuntimeException (" NE & /it iR sz ;
9 3
10 }
11 }
12 private volatile static LazyMan TlazyMan;
13 public static LazyMan getInstance() {
14 if (Tazyman == null) {
15 synchronized (LazyMan.class) {
16 if (lazyman == null) {
17 TazyMan = new LazyMan();
18 }
19 }
20 }

21 return lazyMan;



22 }
23 | }

EIXE, BENT— booleanZEflag, #¥ItAERfalse, FABIIEREBEM T — N FIKT, MR
flag=false, mifEflagiiAtrue, BEUNRflag&Ttrue, FiHABINHR T, EANEENEABERSSEZ
RIBRFAEMNETTEN, FRLAHSE.

BikREY, (BRERTETEMIEREBIRRGIE, EATLFBREHEN laghYE.

1 class Demo02{

2 public static void main(string[] args) {

3 try {

4 // R R S

5 constructor<LazyMan> declaredConstructor =
LazyMan.class.getDeclaredConstructor(null);

6 Field field = LazyMan.class.getDeclaredField("flag");
7 field.setAccessible(true);

8

9 // 8 RS SEEIART 5

10 declaredConstructor.setAccessible(true);

11 LazyMan TazyManl = declaredConstructor.newInstance();
12 System.out.printin(field.get(lazyManl));

13 System.out.println(lazyManl.hashCode());

14

15 / /B A, BB rE

16 field.set(lazyManl, false);

17 LazyMan TazyMan2 = declaredConstructor.newInstance();
18 System.out.printin(field.get(lazymMan2));

19 System.out.println(lazyMan2.hashCode());

20

21 } catch (Exception e) {

22 e.printStackTrace();

23 }

24 }

25 | }

FHRBE—MRFNLRRBRREIBIRRIE, LSRR IINEEIT T,

5. &

B ava SHRFTIBIFIERI—EBD, BRE—IMTHRIVEIERE, ZLUSARR A ERE M
(class)ZRBUAN R YRR Z T EUSFRAVLTER, (BRIXELTRIFEDIEH T RESREREEE. *et
LAR(BEEE.

1  public enum EnumSingleton {

2 INSTANCE;

3 public EnumSingleton getInstance(){

4 return INSTANCE;

5 }

6 3

7

8 class Demo04{

9 public static void main(string[] args) {
10 EnumSingleton singletonl=EnumSingleton.INSTANCE;
11 EnumSingleton singleton2=EnumSingleton.INSTANCE;
12 System.out.printIn("IEEEHT, SEHLHADLOZGHE: "+

(singletonl==singleton2));
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13 }
14}

NERBRREFNRIIERANSE, EAEBEE, FFEFAECRIEZENZE, BENXALS
XRBIRDLE SRR IRIER PR, FefiTATLAE FnewlnstancelJiFAD:

jimg
ERMEIEFBERATERS, RBEENewInstanceEEMHEE T,
REEEE THERYRE
1 javap -p EnumSingleton.class
2
3  compiled from "EnumSingleton.java"
4 public final class Hfl#i0. EnumSingleton extends java.lang.Enum<H.f5f
& .EnumSingTleton> {
5 public static final Hf#iz(.EnumSingTleton INSTANCE;
6 private static final H#f#:.EnumSingleton[] $VALUES;
7 public static Hf#iz.EnumSingleton[] values();
8 public static Hf#iz0. EnumSingleton valueof(java.lang.String);
9 private HfjfEzl. EnumSingleton();
10 public HfIHR .EnumSingleton getInstance();
11 static {};
12 3}

RNENRERE, HATTLUT jad #HTRmE, HIERMPHEE!
1 jad -sjava EnumSingleton.class

2 # ZHEH—Ajavaxfr
3 Parsing EnumSingleton.class... Generating EnumSingleton.java

BN EERG

1 // Decompiled by Jad v1.5.8g. Copyright 2001 Pavel Kouznetsov.
2 // Jad home page: http://www.kpdus.com/jad.html

3 // Decompiler options: packimports(3)

4 // Source File Name: EnumSingleton.java

5

6 package 53554F8B6A215FOF;

7

8

9 public final class EnumSingleton extends Enum
10 {
11
12 public static EnumSingleton[] values()
13 {
14 return (EnumSingleton[])$VALUES.clone();
15 }
16
17 public static EnumSingleton valueof(String name)
18 {
19 return (EnumSingleton)Enum.valueof(53554F8B6A215F0F/EnumSingleton,

name) ;

20 }
21
22 private EnumSingleton(String s, int i)

23 {



super(s, 1i);

}
public EnumSingleton getInstance()
{
return INSTANCE;
}

pubTlic static final EnumSingleton INSTANCE;
private static final EnumSingleton $VALUES[];

static
{
INSTANCE = new EnumSingleton("INSTANCE", 0);
$VALUES = (new EnumSingleton[] {
INSTANCE
i3 H

BREHBIAE—T!
package HfIRE;
import java.lang.reflect.Constructor;

public enum EnumSingleton {
INSTANCE;
public EnumSingleton getInstance(){
return INSTANCE;

class Demo04{
public static void main(string[] args) throws Exception {
EnumSingleton singletonl=EnumSingleton.INSTANCE;
EnumSingleton singleton2=EnumSingleton.INSTANCE;
System.out.printIn("IEHIER T, SEHAHA LG BHR: "+
(singletonl==singleton2));
//Constructor<enumSingleton> constructor =
EnumSingleton.class.getDeclaredConstructor(); //HSHISEKA LS Tk
constructor<eEnumsingleton> constructor =
EnumSingleton.class.getDeclaredConstructor(String.class,int.class);
constructor.setAccessible(true);
EnumSingleton enumSingleton = constructor.newInstance();

IHEIA, BRI T!
BB AREGHRT, BEARERT.

19, EAERECAS

CAS : LI FFazHa
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HIS: BERMGEREZT, YREFRAERIR, SMEFRESHR, RIHMRRZ

El=t=ag!
ISR FHARCAS:

package com.kuang;

import java.util.concurrent.atomic.AtomicInteger;

* CAS : HEIFZ#:  compareAndsSet

* 24 WSE, ERE

=

1
2
3
4
5 /:‘::‘:
6
7
8
9

A

1XHE

public final boolean compareAndSet(int expect, int update) {

R, BNMEE

10 * return unsafe.compareAndSwapInt(this, valueoffset, expect, update);

11 & 3

12 * @author JEf#iilava 24736743@qq.com

13 &/

14 public class CASDemo {

15 public static void main(string[] args) {

16 AtomicInteger atomicInteger = new AtomicInteger(5);

17

18 // main do somethings...

19

20 // WHERSES, FHSCh 2020 , B9 true, 2020

21 System.out.println(atomicInteger.compareAndset(5,
2020)+"=>"+atomicInteger.get());

22

23 // WHERSES, JEHSCh 1024, FrblgEA false, 2020

24 System.out.println(atomicInteger.compareAndset(5,
1024)+"=>"+atomicInteger.get());

25

26 }

27  }

—8iE: ESLEMHRERR, JIEKAT), ESLEMRRERE, HIESEH!

CAS [RERIE? INRANE, KRIRRFUNnSafefIIEfE?

atomicInteger.getAndIncrement(); [BEdEElg|SjcRaHSASKI:N]

atomicInteger.getAndIncrement(); // ZrWriiis, W SEILE) d++ 2240

pubTlic final int getAndIncrement() { // 4kZyany

// valueoffset WiFmZE, WAFHbE
// 1.[EEBE

1

2

3

4 // this HHiX %
5

6

7 return unsafe.getAndAddint(this, valueoffset, 1);
8

}

EMET FHEXMY, FRICETEFEXBERET!



Eile Edit VWiew Navigate Code Analyze Refactor Build Run Tools VCS Window Help

1 rtjar ) B9 sun ) B0 misc ) % Unsafe ) 4 CASDemo v P # ¥
g <" CASDemo,java €, Atomiclnteger.java %€, Unsafe.class ‘
g Decompiled .class file, bytecode version: 52.0 (Java 8)
1.
|| 348 public native void putOrderedInt(Object varl, long var2, int vard);
350 public native void putOrderedLong(Object varl, long var2, long vard);
351
352 public native void unpark(Object varl);

354 public native void park(boolean varl, long var2);

public native int getloadAverage(double[] varl, int var2);

358 public final int getAndAddInt(Object varl, leng var2, int var4d) {

359 int var5;

360 do {

361 var5 = this.getIntVolatile(varl, var2);

362 } while(!this.compareAndSwapInt(varl, var2, var5, vard: var5 + vard));

364 return var5;

365 }

FEXZDKLEER T rtjar B TS T ! MERXNEFRIGIEKERDERE native RI7FIET!
AR XAPUnSafeRRIREMHA? mILAEZIAtomicintegeriZiBHHEEE!

21

1. UnSafe

UnSafe@CASHUZ3E, HFavamiZLEZEEBRRERS, S2EIAM (native) FiERiAIH,
UnSafelB3F—1NEI), EFZEUEERESERFIEIE, UnsafesSFETF sun.misc84, H
RES AR ERT LU CRUIS T —HEERIRIEAT, FEJavah CASIEEAIITIKE T UnsafeZSa9 757,

ER: UnsafesRFRIRTAE T ZEBENativelZIHRY, ERERUnsafelRhRI7S 28 B ARRIEFRAIKE
BIRFUTIENAESS

2. TEvalueOffset
FRZEEEENFERIRBINE, FAUnsafeqi RIRIENFRIBIHEFEEETE.,
3. TE valueMvolatilelgfh, (RETZ&EZBMAEFTRE

RIEHRIRCAS 24

CAS B9£FR3 Compare-And-Swap, BE—%CPUHKIRIE.

EHRERAMATEE MIBENESEATEME, MERRNEXFE, XMNIEERFH.
CASHAFIBAIEIAVAIESHHZ sun.misc.Unsafe ZEFAIZANGIE. BHAUNSafeRFRICASHIE,
IVMEEFAILIMHCASICRIES . XE—MT2ksTEEIiee, B et 7 RFARE. BXE
B, BFCASE—HMEREFKRRE, REETRIERFZRTCE, EHETRIESEMN, BTFRHEEND
BERY—NERE, HEREBEIHITURRIESN, EHRTERERAAIFE TR, BERiRCASE—5CPU
NRFIES, A& MBRIEUEA—EaE.

DHTIRRS:



1 public final int getAndAddint(object varl, Tong var2, int var4) {

2 int var5;

3 do {

4 // REUE N Gl

5 var5 = this.getIntvolatile(varl, var2);

6 // WEIEEH, fivarl, var2 EB2ERMN vars, SPUT A mE+L;  vars +

var4

7 } while(!this.compareAndSswapInt(varl, var2, var5, var5 + var4));
8

9 return vars5;

10}
iCmE IR

Unsafe 25l compareAndSwapint, E—/\Ait7gi%, Z5ERLIAIT unsafe.cpp 9;

UNSAFE_ENTRY (jboolean, Unsafe_CompareAndSwapInt(JNIEnv *env, jobject unsafe, jobject obj, jlong offset, jint e, jint x))
UnsafeWrapper("Unsafe_CompareAndSwapInt");
oop p = JNIHandles::resolve(obj);
jint* addr = (jint *) index_oop_from_field_offset_long(p, offset);
return (jint)(Atomic::cmpxchg(x, addr, e)) == e;
UNSAFE_END
IR IR S 3% Fivalue /6 9 AE P Y kL
it Atomic::empxchg S e A B4, L L I R 0, S8 e LB N A7 .

B4

[ =]

CAS (CompareAndSwap)

R =R T EREFHREMEREFFTIVE, WRERNHFTRERE, SNHERERIERFMIE
REFRIE—EUNLE.

CAS [F

CAS B3NMEFEL, AFEV, |IBRITEMEA, EENAYEFEB. BNSTHMEA f1 A7FE V HRER,
BREFEVIELHB, BNHAEAMIL.

CAS RYERER
1. TEFRETEHSFHERAK.

o TALIBRRBHFE — do..while #BE, WMRCASKMFHE—BEHTEI.
2, REMRE—METENRFIRE.

o IW—ANHETERTERIFR, BATTLUEREARCASHALIUKRERFEE. BE:
o WSNMHZLERIFFRY, EIRCASHAERIERFRIRTE, XIHMEM AT LBMSRRERFE.

3. 5|tk ABA [E&? ? ?

20, |R¥5IH


af://n797

JRF2& Atomicinteger BIABARIERRK? JRF855 | FXIENS?

CAS => UnSafe => CAS [IRERBAE => ABA => [R5 | FIEEHT => UI{TALEEABA EIRR
ABA[FREE AF-4ERY?
CASSSE "ABAIEIEL", TEIEIRAF

CASHIELH— EERIR: FENHRGFPRERZINEIEFES TRZIERF e, BAEXEE
ERSEEENEN

teanin— M EdEone \RFRIEVHEUHA, X MEHRB—MEAZtwotBMAAFHENHA, FELZRE woikt
1T7 LR PRERMN TB, AREEAIEWoNIG VIVERIEIEEMA, XIH&REFZonei#t TCASEIEAIIA
FHHARA, PAEEFEone2ERI.

REZAZoneICASIEIERT), (BRAMMFRXMIEMZIRBIAEAT.

i
A 2
A

JEF5 |8 AtomicReference

package com.kuang;

import java.util.concurrent.atomic.AtomicReference;

public static void main(string[] args) {
User zhangsan = new User('zhangsan", 22);

1

2

3

4

5 public class AtomicReferenceDemo {

6

7

8 User Tisi = new User("Tisi", 25);
9

10 AtomicReference<User> atomicReference = new AtomicReference<>();
11 atomicReference.set(zhangsan); // W&

12

13 System.out.print(atomicReference.compareAndset(zhangsan,lisi));
14 System.out.println(atomicReference.get().toString());

15

16 System.out.print(atomicReference.compareAndset(zhangsan,lisi));
17 System.out.println(atomicReference.get().tostring());

18 }

19 |}



20
21 class User{

22 String username;

23 int age;

24

25 public User(String username, int age) {
26 this.username = username;

27 this.age = age;

28 }

29

30 @override

31 public String tostring() {

32 return "User{" +

33 "username="" + username + '\'' +
34 ", age=" + age +

35 "BYE

36 }

37}

ERFRABAIREE, RAJMEBEIMN—NRES

WRASIRFSIA, AR

T1 100 1

T2 100 1 => 101 2 => 100 3

TV UTTTE CITOTTO

Java™ Platform
javatime format [all OVERVIEW PACKAGE USE TREE DEPRECATED INDEX HELP Standard Ed. 8 ’

javatime.temporal
javaime.zone PREV CLASS NEXT CLASS FRAMES NO FRAMES
13 1o SUMMARY: NESTED | FIELD | CONSTR | METHOD ~ DETAIL: FIELD | CONSTR |
java util.concurrent

METHOD
Java.util.concurrent.atomic
java.util.concurrentlocks compact1, compact2, compact3

java.util.function
Java.util jar

< > Class AtomicStampedReference<V>

jva g Obiect

java.util.concurrent. atomic. Atomic StampedReference<Vs

v java.util.concurrent.atomic

Classes
AtomicBoolean Type Parameters:

Atomicinteger V - The type of cbject referred to by this reference
AtomiclntegerArray
AtomicintegerFieldUpdater
AtomicLong
AtomicLongArray

public class AtomicStampedReference<V>

AtomicLongFieldUpdater extends Object
AtomicMarkableReference
AtomicReference An EtomicStampedRe ference maintains an object reference anng with an integer "stamp", that can be updated atomically.

AtomicReferenceArray
AtomicReferenceFieldUpdater Implementation note: This implementation maintains stamped references by creating internal objects representing

AtomicStampedReference "boxed" [reference, integer] pairs.
DoubleAccumulator

DoubleAdder Since:
LongAccumulator 1.5
LongAdder

SERABAIG)ER :

1 /%

2 * ABA [@IfEEH  AtomicStampedReference

3 &/

4 pubTic class ABADemo {

5

6 static AtomicReference<Integer> atomicReference = new AtomicReference<>
(100);

7

public static void main(string[] args) {



new Thread(()->{
atomicReference.compareAndset(100,101);
atomicReference.compareAndset(101,100);
},"T1") .startQ);

new Thread(()->{
// EE—E, RIE B2 EHIT
try {
TimeUnit.SECONDS.sleep(l);
} catch (Interruptedexception e) {
e.printStackTrace();
3
System.out.printin(atomicReference.compareAndset(100, 2019)); //
(LRGN
System.out.printin(atomicReference.get());
},"T2") .start();

RRIRTIZE:
package com.kuang;

import java.util.concurrent.TimeuUnit;
import java.util.concurrent.atomic.AtomicStampedReference;

* ABA [WIfIf#R  AtomicStampedReference
* R RRA SIS, AN

:':/
pubTlic class ABADemo {

static AtomicStampedReference<Integer> atomicStampedReference = new
AtomicStampedReference<>(100,1);

public static void main(string[] args) {
new Thread(()->{
int stamp = atomicStampedReference.getStamp(); // HKIGRAYS
System.out.println("T1l stamp 01=>"+stamp);
[/ B, fRE T AR SRAS VIR A 5
try {
TimeUnit.SECONDS.sleep(1l);
} catch (Interruptedexception e) {
e.printStackTrace();

atomicStampedReference.compareAndset (100, 101,
atomicStampedReference.getStamp()
atomicStampedReference.getStamp()+1);

System.out.printIn("T1l stamp
02=>"+atomicStampedReference.getStamp());

atomicStampedReference.compareAndset (101, 100,
atomicStampedReference.getStamp()



32 3
atomicStampedReference.getStamp()+1);

33

34 System.out.println("T1l stamp
03=>"+atomicStampedReference.getStamp());

35 },"T1") .start();

36

37 new Thread(()->{

38

39 int stamp = atomicStampedReference.getStamp(); // FR{EHAS

40 System.out.println("T2 stamp 01=>"+stamp);

41 // B3R, fRE B2 e AT

42 try {

43 TimeUnit.SECONDS.sleep(3);

44 } catch (InterruptedException e) {

45 e.printStackTrace();

46 }

47

48 boolean result = atomicStampedReference.compareAndset(100, 2019,
stamp, stamp + 1);

49 System.out.printin("T2 EEEHAL) =>"+ result);

50 System.out.printIin("T2 fHHrstamp
=>"+atomicStampedReference.getStamp());

51 System.out.printIn("T2 HniH5HHE
=>"+atomicStampedrReference.getReference());

52

53 },"T2") .start();

54 }

55  }

21, Javafii
1. AFHHEAFHM
| =tA

RFY: RIS MEARRIREPIBIAINF ISR, SRUHBATIR, SokEE.

T BIEZ AR BRIRFH AR ERRIBHMRINY, B eEEHBHIZAEt LI EHBRIZAE
ISR, EEAKIBRT, BRUERIEMNTRRENETIHNSR.

pubTic ReentrantLock(boolean fair) {
sync = fair ? new Fairsync() : new NonfairSync();

1 // k2

2 public ReentrantLock() {

3 sync = new NonfairSync();
411

5 // A%

6

7

8


af://n824
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HEX5!
HEEHAY ReentrantLock FIBIETTLIEEIMIIEREL BY booleanZBUISRBRI AT HiaiEIEATFH, EOA
BIEAFH!

DNFY: MRRAF, EHRNET, S NMAEERBEIMNSSERIBUERIIFEIG, RS
Z, BESHZERFENINE—D, maEH, SUMKIIAZIEFENIS, LUGRIERFIFORIMN
TMBAZIFEREIE E.

FERFH: IR FHEERAEE, ERERSNAEM, WREZHAEY, MSRARULFHEFTT
:_Eto

Java ReentrantLock S, BEIMWERHIEEZMEREEATFH, MARBIEATFH. IFAFHINSRE
TEREARFHK,

X$FSynchronizeds, tBE—MIEATFHL.

2, AJEN
=ta

AIENGL (BAYEI3%)

ENRE—EEINEREEREHZE, NERFREARSREUZERE, ER—EEEINESE
RENEHRURT R, FEHNNEGZSB oKL,

RN, LRETUENHI—NEESRENE, MRSERER, FHREHAKXIZE, A
LUANEHERIFEET

ReentrantLock, Synchronized Fi2—PMNERIRIRTE N

BEPN =pN: b3 iy ztiaing

ig—: Synchronized
package com.kuang;

1
2
BRIAE

4 * m[E B (YR80

5 * AR F AR R R ERSBC JE, PRI R E AR RE AR G A 1 AR

6 * JE[E—ANRREAEINZE TSR R, FEREN N ZE A2 H BRI

7 2

8 public class ReentrantLockbDemo {

9 public static void main(string[] args) throws Exception {

10 Phone phone = new Phone();
11

12 // T1 LREFEANZIRERT, 15 B 3R 181
13 new Thread(()->{

14 phone.sendsMs() ;

15 },"T1") .start(Q);

16

17 new Thread(()->{

18 phone.sendsMs() ;

19 },"T2") .startQ);

20

21 }
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22}

23

24 class Phone{

25 public synchronized void sendsMs() {

26 System.out.println(Thread.currentThread() .getName()+" sendsMS");
27 sendEmailQ);

28 }

29

30 pubTlic synchronized void sendEmail(){

31 System.out.println(Thread.currentThread() .getName()+" sendEmail™);
32 }

33 | }

MRxX—: ReentrantLock

1 package com.kuang;

2

3 dmport java.util.concurrent.locks.Lock;

4 dimport java.util.concurrent.locks.ReentrantLock;

5

6 JE*

7 * nfE AN (BB E8D

8 * R A RSN E R BRI T, )2 I ek T SR B R B B AR
9 * JE R ANRREAEINZE TSR R, FEREN P ZE A H SR EE
10 &/
11 public class ReentrantLockbDemo {
12 public static void main(string[] args) throws Exception {
13 Phone phone = new Phone();
14
15 // T1 SRELEANZIREUT, 2 B B3R E R i 81
16 new Thread(phone,"T1").start();
17
18 new Thread(phone,"T2").start();
19
20 }
21}

22

23  class Phone implements Runnable{

24

25 Lock lock = new ReentrantLock();

26

27 @override

28 public void run() {

29 getQ;

30 }

31 pubTlic void get(){

32 Tock.Tock();

33 // Tock.Tock(Q); BILZVLHES, WIRMAE, KA M@ R
34 try {

35 System.out.printin(Thread.currentThread() .getName()+" get()");
36 set();

37 } catch (Exception e) {

38 e.printStackTrace();

39 } finally {
40 lock.unlock();
41 // lock.Tock(Q);
42 }

43



44
45
46
47
48
49
50
51
52
53
54
55
56
57

}
pubTlic void set(){
lock.lock();
try {
System.out.printin(Thread.currentThread() .getName()+" set()");
} catch (Exception e) {
e.printStackTrace();
} finally {
lock.unlock();

3. Blheti

BhiEsd (spinlock)

BEZTGREBEIEARAIEE, MEXBEINASNEZRE, XEFERROSIEET
SRS, TRREEIASIHRECPU,

1 unsafe.getAndAddInt()

2  public final int getAndAddInt(object varl, Tlong var2, int var4) {

3 int var5;

4 do {

5 [/ FREUE N X R ik

6 var5 = this.getIntvolatile(varl, var2);

7 // BEGEH, Wikvarl, var2 E&2EFCRE vars, T NE B+l vars +

var4
8 } whiTe(!this.compareAndswapInt(varl, var2, var5, var5 + var4));
9
10 return var5;
11 |}
ACHD -

1 package com.kuang;

2

3 dimport java.util.concurrent.TimeUnit;

4 dmport java.util.concurrent.atomic.AtomicReference;

5

6  public class SpinLockDemo {

7 // JRTFEI SR, BES48, 5l HZEABIN Anul]

8 AtomicReference<Thread> atomicReference = new AtomicReference<>();
9
10 // LB
11 pubTic void myLock(){
12 Thread thread = Thread.currentThread();
13 System.out.println(Thread.currentThread() .getName()+"==>mylock");
14
15 // EiE
16 while (!atomicReference.compareAndSet(null,thread)){
17
18 }
19 }
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/ /i

public void myunlock(){
Thread thread = Thread.currentThread();
atomicReference.compareAndset(thread,null);
System.out.println(Thread.currentThread() .getName()+"==>myuUnTlock");

// MR
public static void main(string[] args) {

SpinLockDemo spinLockDemo = new SpinLockDemo() ;

new Thread(()->{
spinLockDemo.myLock() ;
try {
TimeUnit.SECONDS.sleep(5);
} catch (Interruptedexception e) {
e.printStackTrace();
3

spinLockDemo.myuUnTock();
},"T1") .start();

try {
TimeUnit.SECONDS.sleep(1);

} catch (InterruptedException e) {
e.printStackTrace();

new Thread(()->{
spinLockDemo.myLock() ;

try {
TimeUnit.SECONDS.sleep(l);

} catch (InterruptedException e) {
e.printStackTrace();

spinLockDemo.myuUnTock();
},"T2") . start();
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2, HEETHEHNIFEASE

3. BRDEASH

Mt
1  dimport java.util.concurrent.TimeuUnit;
2
3 public class DeadLockDemo {
4 public static void main(string[] args) {
5 String lockA = "lockA";
6 String lockB = "lockB";
7
8 new Thread(new HoldLockThread(TlockA,TockB),"T1").start();
9 new Thread(new HoldLockThread(lockB, lockA),"T2").start();
10 }
11 3}
12
13  class HoldLockThread implements Runnable{
14
15 private String lockA;
16 private String lockB;
17
18 pubTic HoldLockThread(string lockA, String lockB) {
19 this.lockA = lockA;
20 this.lockB = lockB;
21 }
22
23 public void run(Q) {
24 synchronized (lockA){
25

System.out.printin(Thread.currentThread().getName()+"Tock:"+TockA+"=>get"+]1
ockB) ;
26



27 try {

28 TimeUnit.SECONDS.sleep(2);

29 } catch (Interruptedexception e) {

30 e.printStackTrace();

31 }

32

33 synchronized (lockB){

34

System.out.printin(Thread.currentThread().getName()+"Tock:"+TockB+"=>get"+]1

ockA) ;

35 3

36

37 }

38 }

39 | }

R
faRgjavaBe TEIR(E:
1. BEEIDKEZEHIbInBER
2. A RS EHES

ENRFJEE] jstack LS el

HR:

1 Java stack information for the threads Tlisted above:

2

3 "T2":

4 at com.kuang.HoldLockThread. run(beadLockDemo.java:43)

5 - waiting to lock <0x00000000d5b87298> (a java.lang.String)
6 - Tocked <0x00000000d5b872d0> (a java.lang.String)

7 at java.lang.Thread.run(Thread.java:748)

8 "T1":

9 at com.kuang.HoldLockThread.run(DeadLockDemo.java:43)
10 - waiting to lock <0x00000000d5b872d0> (a java.lang.String)
11 - Tocked <0x00000000d5b87298> (a java.lang.String)
12 at java.lang.Thread.run(Thread.java:748)
13
14 Found 1 deadlock.
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