B
)
Ll

ZEERE

3.

—
¥

AT A AR 2Z 18] B PME » synchronized X 4 43 28 B2 AL 4 19 72 4 L Object X 42 W #4% .
LRGN R AR B L] LR R A Wt B HE R (R A A R IR A

3.1 5|4 synchronized Xt & i

Al 2 ERBRIE IR A28 T Thread 35, ThreadGroup 28, LA X EATHE A FiEMENTZ
I IR, {ETF TS LR LA B 0 R T 0B A T BRI 10T Sn

B AR RIS,
TE 4 synchronized X £ 8 Z /), e S H — LB EH B HT .

/ /% 3 & /one/CooperationRunnable. java
public class CooperationRunnable implements Runnable{

public int num;
(@Override
public void run() {
for(int x = 0;x < 100000;x++){
num++ ;

}

}

OneMain 28 FJ5 3% AT .

//% 3 % /one/OneMain. java
public class OneMain {

public static void main(String[ ] args) throws InterruptedException {
CooperationRunnable cooperationRunnable = new CooperationRunnable();
Thread threadl = new Thread(cooperationRunnable, "A");
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threadl. start(); /)5 shk i
threadl. join(); [/ S5 IR X 5 4 B

System. out. println(cooperationRunnable. num) ;

}

WATHR T

100000

AR P IAT S5 A E 2 B R L B B OneMain 28 AU A0F -

//%; 3 % /one/OneMain. java
public class OneMain {

public static void main(String[ ] args) throws InterruptedException {
CooperationRunnable cooperationRunnable = new CooperationRunnable();

Thread threadl = new Thread(cooperationRunnable, "A");
threadl. start(); /)8 sh4k i

Thread thread2 = new Thread(cooperationRunnable, "B");
thread2. start(); /)5 sh 46 72

Thread thread3 = new Thread(cooperationRunnable, "C");
thread3. start(); /)8 shk i

threadl. join(); e ST Ltk s
thread2. join(); WIS ET I Lol
thread3. join(); WIS ETE Lol

System. out. println(cooperationRunnable. num) ;

}

ZWRPATIRID G LR . SR MR I ZE R IA #2252 num+ + 9
A=A A Al 3-1 FR .

LA RPATHREO T . AT gE B A PATELBRFM num Hi5. ER T CPU
(R I BE A, 55 B PR RS CPU 18 BE AT S iR T 2 R 9F & AT i R S BE B ) num {H 7] fig
B4k A T2 AR A AT M num {538 & 2 15 3RA5 10 TH AR 76 X Al B R wlt i
BT BOHE ARG L A SRAT R FR AR num (E 3G 1. 4R 5 I B BT I num (B, 33 I S A T 4%
it 1) e 5 B A

Al LA Af# H synchronized XF 4 81 K ff g 0t 7] @1, 18 2 CooperationRunnable 2, {4 i
LU
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5EInum{a
% EHHInum{E
BEInum{E
i B FAnumIE
B |num{i
1% BFTAInumMIE

B 3-1 I &7 Bk

/ /%5 3 & /one/CooperationRunnable. java
public class CooperationRunnable implements Runnable{

public int num;
(@Override
public void run() {
for(int x=0;x<100000;x++){
synchronized (this){ //[F—Xf &84, A0 R A — DL A AT
num++ ;

}

}
1817 OneMain 28 F75 1, RATE R AN T
300000

synchronized X 428t , 76 81 [F] — M X R BB LT & R IE RBER — AR AR A ST A3 BH 28
SR, R AR IR AR ST T AN 2 15 PH 28 S5 1 I (]8R S ORE 58 i ey, ] 3-2 R .

AZkR2
15 E|numfi
ERC
\ % EHAnum{E

C&FE

P 3-2 BH 2845 1 4
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TEA ] synchronized X QA , 75 BT 5 BIAY ) B2 /NG FBEE , B8 5T e i R R T
RARAT B e RO AR B R O L U 2> R AR 22 e R O R AT O BBCR

3.2 synchronized Xt & $i

synchronized X % 40 ¢ X S 28 U] R 4 P S, BIBR HEXT 4 | class X} 42,

3.2.1 FpifExt%

il F1 77 30 AT RUE synchronized SE8E FARICTEN R T i b i 7 L N Ir A AUIE B s T
BUYE LT U] synchronized (BRUEXS RO BAEBUE — MU B IX s, AU I F

//%; 3 & /two/CooperationTwo. java
public class CooperationTwo implements Runnable(

public int num;

@Override
public void run() {
for(int x=0;x<100000;x++){
synchronized (this){ //[f—A8iX 4, [ R E8H — Lt ik AT
numt+ ;

}
}

public void runl () {

for(int x=0;x<100000;x++){

run2(); //[—ABI0 5, R HARA — A& R A AT

}
}
//synchronized 8 FHRICTEXT 5 1 51k |
public synchronized void run2 () {

/ % synchronized (this){

numt+ ;
b/

num++ ;

}
TwoMain & FE 7k, REBUTF .

//% 3 & /two/TwoMain. java
public class TwoMain {
public static void main(String[ ] args) throws InterruptedException {
CooperationTwo cooperationTwo = new CooperationTwo();
Thread threadl = new Thread(cooperationTwo, "A");

threadl. start(); // A &k i
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Thread thread2 = new Thread(new Runnable() {
(@Override
public void run() {
cooperationTwo. runl () ;
}
1)
thread2. start(); //Ja Sk i

for(int x=0;x<100000;x++){
synchronized (cooperationTwo) {
/TR =8 42, IRl HORE A — A~ 42 ik A $UAT
cooperationTwo. numt+ ;

}

}
threadl. join(); / /%5 threadl 28 2% 2 44 2%
thread2. join(); / /%1% thread2 28 72 %4t 5 4 5%

System. out. println(cooperationTwo. num) ;

}

PATERIT

300000

EE: EAR—AECHMA, RAMEA 5 X AR, synchronized & % 4%, £ 8 F — A3t 89
HOUT R R —AERBIABAT LA EFESH . EH 0T BZEN TN,
FARZBIEESFFar A MK, EHMmEMRG.

3.2.2 class X%

i FH 2, 7T LI synchronized SCEE FHRiICE RS L N T A R IEB EE T
B76 T LU synchronized (class XF40) H ARSI E — MCADH X 48, (B0 F .

//%% 3 & /two/CooperationTwo. java
public class CooperationTwo implements Runnable{
public static int num;

(@Override
public void run() {
for(int x=0;x<100000;x++){
synchronized (CooperationTwo.class) {
/1R =A% 42, Rl B KRB A — A4 if A AT

num++ ;
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}

public void runl ()
for(int x=0;x<100000;x++){
run2(); //R—A8IXF 4, Rl B R AR — AR i A AT
}
}

public synchronized static void run2(){
numt+ ;

}
}

TwoMain K7L, ARBEBWTF .

//% 3 & /two/TwoMain. java
public class TwoMain {
public static void main(String[ ] args) throws InterruptedException {
CooperationTwo cooperationTwo = new CooperationTwo();
Thread threadl = new Thread(cooperationTwo, "A");

threadl. start(); //J5 shk 2

Thread thread2 = new Thread(new Runnable() {
@O0verride
public void run() {
cooperationTwo. runl () ;
}
},"B");
thread2. start(); /B &2

for(int x=0;x<100000;x++){
synchronized (cooperationTwo) {
[T — A 5, [ HREA — A R AR AT

CooperationTwo. num+t+ ;

}

threadl. join(); //%FF threadl 2878 % 4 84 5%
thread2. join(); / /%1% thread2 2 T8 % £ 44 %

System. out. println(CooperationTwo. num) ;

}

iZ1T TwoMain B F F %, FHFMWEHATE R, SR MEREAR L HBRIAR, XEHF N
FTEAARIBAE 3 NI EH T PG, AB &M T CooperationTwo. class X4
B H R LA A9 )& cooperationTwo FRifEXT 44, B TwoMain 25, RIS 41T .

//%5 3 & /two/TwoMain. java
public class TwoMain {
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public static void main(String[ ] args) throws InterruptedException {
CooperationTwo cooperationTwo = new CooperationTwo();
Thread threadl = new Thread(cooperationTwo, "A");

threadl. start(); /)8 sh4k i

Thread thread2 = new Thread(new Runnable() {
@Override
public void run() {
cooperationTwo. runl();

}
},"B");
thread2. start(); // )3 sh &

for(int x=0;x<100000;x++){
synchronized (CooperationTwo. class) {

/1T — A8 g2, [ i BB — > e R A AT

CooperationTwo. numt+ ;

}

threadl. join(); //% %% threadl 28 %) 42 4 5%
thread2. join(); //%: 1% thread2 4 F8 X 4 44 &%

System. out. println(CooperationTwo. num) ;

}

PATERIT

300000

3.2.3 ik

synchronized Xf G 81 HA BFREVE . 595 A B EL Al B A AN 1 Hh B IR S

1. REBIBHM

SRR — A R AR SR A B B AR R W OO L E S JE AR EAT TR
Yol 2 B BT, an R B S A0, W BN B8 B S R — MR ™ E Y [R) AL, AT AR
S5 T R AR I N B A 2 T X — Bl 55 TG v Ak BT A A B 2E L L i
AR AR RERE . 4 7E synchronized Xf R 81H %5 A sh B Rt AR a0 F .

//% 3 % /two/TwoMain2. java
public class TwoMain2 {
public static void main(String[ ] args) throws InterruptedException {
Runnable runnable = new Runnable() {
@Override
public void run() {
synchronized (this) {
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System. out. println(Thread. currentThread( ). getName());
try {

Thread. sleep(6000) ;
} catch (InterruptedException e) {

throw new RuntimeException(e);

}

int num = 10 / 0; /RS
System. out. println(Thread. currentThread( ). getName( )
+ " — and" )/

b
Thread thread = new Thread(runnable, "A");
thread. start(); /)8 sh£k &

Thread. sleep(100);
synchronized (runnable) {
System. out. println(Thread. currentThread( ). getName());

PATERAE

A

main

Exception in thread "A" java.lang. ArithmeticException: / by zero
at cn. kungreat. book. three. two. TwoMain2 $ 1. run(TwoMain2. java:15)
at java.base/java. lang. Thread. run(Thread. java:833)

2. TEAN
A TR] A9 Xk G B 745 A7 BN AT L B A AU A

//% 3 % /two/TwoMain3. java
public class TwoMain3 {

public static void main(String[ ] args) throws InterruptedException {
Runnable runnable = new Runnable() {

(@Override
public void run()
synchronized
try {
Thread. sleep(3000) ;
} catch (InterruptedException e) {
throw new RuntimeException(e);

{
(this){

}
System. out. println(Thread. currentThread( ). getName());

reentry(); //PTE A, 6 — A8 X 5
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public synchronized void reentry() {
System. out. println(Thread. currentThread( ). getName( )
+ ":reentry");

}
}s
Thread thread = new Thread(runnable,"A");
thread. start();

Thread. sleep(100); //HEMR 100ms
synchronized (runnable) {
System. out. println(Thread. currentThread( ). getName());

}

WATER T

A

A:reentry

3. 7RI BZ o B

synchronized A4 BRI B b . 40 SR 58 PR o O 00 BE ) L R S

4. EAFEH

Fh % 90 5 43 T U O 2 6 15 9 WU 0 K O T LD AR A T

3.3 LEEHMTE

H1 T synchronized X G 8 (8¢, LT AU 2 7 AR S B, AR AN T

//% 3 T /three/ThreeMain. java
public class ThreeMain {

public static void main(String[ ] args) {
DeadRunnable deadRunnable = new DeadRunnable();
Thread thread = new Thread(deadRunnable, "A");
thread. start();

deadRunnable. deadLock( ) ;
}

static class DeadRunnable implements Runnable{
private Object objA = new Object(); //objA %t % 43
private Object objB = new Object(); //obiB Xt £ 43

(@Override
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public void run() {
synchronized (objA) {
System. out. println(Thread. currentThread( ). getName());
try {
Thread. sleep(1000);
} catch (InterruptedException e) {
throw new RuntimeException(e);
1
deadLock( ) ;

}

public void deadLock( ) {
synchronized (objB) {
System. out. println(Thread. currentThread( ). getName());
try {
Thread. sleep(1000);
} catch (InterruptedException e) {
throw new RuntimeException(e);
}

run();

FE: ALELRARATEFAN . ARG LAEMEI ARG, A XEEH objA B FH &
A deadlock ) 7 %, [ E % £ £ 4 objB, main £ £ 4 objB & & %8 runO 7 %,
ML 5 5 £ 4 objA.

Al PLGE B R AER) T H JConsole.jstack A FE 41 .
3.3.1 JConsole

TE 417 H %1847 JConsole, WK 3-3 Fr s,

WEHEH CEAF NI, WE 3-4 B,

HEELLG BB LR AR L R B A I S B FE AL AR 3-5 TR
AR FLBE L, & 3-6 FiR .,

3.3.2 jstack

Wt jps A F pid {5 B WA 3-7 iR,

i ] jstack-1 pid. 3 # A & BEA A K pid 158, WK 3-8 FiR.

jstack ZFTEIH pid FAFA MMERE B, NA KR Z, X B EHEZ O M A, W iE 3-9
i
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i t Windows [REA 10.0.19044. 2006] A
(¢) Microsoft Corporation. {fBFfHHHl.
>:\Users\kungreat>jconsole

|2 JConsole: $REEE E

B

(@ AcHhiF (L) :
30y PID

[ org. jetbrains. jps. emdline. Launcher C:/Prog... 10944

cn. kungreat. book. three, three. ThreeMain

1820
5, jconsole. JConsole 8380

C PR (R) =

.er;‘j.. hostname?: {port> 2 service: jmx

AR 114 (P):

#4%(C) B

[® 3-4  JConsole & UL



52 | JavaZ &RRHRIKRLE (FBORVIMAR )

[# mEo BOW w6 -all«
B g P R W B MBean =&

stEmm: [EE -

41
LEL L
LI

11:59

LA

FUI TCP Connection(8)-192. 168, ~ {14 mipsum)
RMI TCP Ceanection(5)-192, 166,
RMI TCP Comnection(d)-192. 168,
JUK server connection timecut
RMI TCP Connection(3)-192. 168,
RMI Scheduleri0)

RMI TCP Accept—D

A

Notification Thread

Moaitor Ctrl-Break
Common—Cleaner

Attach Listener

Signal Dispatcher

Finalizer

<

— ]||;Tm-.;f—{ Lt R SE R f

P 3-5 Al BT

IO BMOM) aH) - e
B A% RF K WOEE en
CITEAUTRRE - B

1Y
20
i
LR
\_\ AR
15 41
10
11:59 12:00 12:01
HhE S
R | 7 : nain
A 4. java. lang. Object@3cl3e28e | fYBLOCKED, Hl{id&: A

ARIER: 1, A%NHN: 1

e MR

app//cn. kungreat. book. three. three. ThreeMain$DeadRunnable. run(ThreeMain. java:26)

app//cn. kungreat. book. three. three. ThreeMain$DeadRunnable. deadLock (ThreeMain. java:44)
- Cifsi java. lang. Object@48ae227a

app//cn. kungreat. book. three. three, ThreeMain. main(ThreeMain. java: 15)

&l 3-6 HFHILH
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Microsoft Windows [REA 10.0. 19044. 2006]
(c) Microsoft Corporation. {#BIFTHRF.

:\Users\kungreat> jps
10944 Launcher
3764 ThreeMain

>:\Users\kungreat>

Microsoft Windows [MZZ 10.0. 19044. 2006
(c) Microsoft Corporation. R BHTAHLH| .

>:\Users\kungreat> jps

>:\Users\kungreat>

Kl 3-8 jstack fr & pid
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found one Java-level deadlock:

ﬂla}.n H
waiting to lock munllm 0x000001Fc32056a70 (object 0x000000070f600000, a java. lang. Object),
which is held by ”

iting to lock mcmllor 0x000001fc32055FF0 (object 0x0000000T0f600098, a java. lang. Object),
vhich is held by "main”

Java stack information for the threads listed above:

in§DeadRunnable. rim(lhr@v\!aln Jjava:26)
g (a java. lang.Obj
at cn. kungreat. book. t reeMain§DeadRunnable. deadLock (ThreeMain. java:44)
— locked <0x000000070f600098> (e a. lang. Object)
at en. kungreat. book. three. three. "hr(l(l'.ﬂaln main(ThreeMain. java:15)

at cn. kungreat. bo three. three. h.re.e\'!alnsD(.adeumble. daadLOL]r{Thru.\Iam java:38)

— waiting to lock )

at cn. kungreat. book. three. three. T n$De :32)
locked < 00 5 )

at java. lang. Thread. nn' [ a base@17. (l 3. l,« vad. java:833)

‘ound 1 deadlock.

K 3-9 HEARTE R

3.4 XHREME

Xt G W 25 5k 2 synchronized X742 45 Hp 45 52 AR X 4, B O SCARS S AR S b 4 i
oo KT WEMAR PR AL T LA 0 B B BE . U wait notify \notifyAll,

3.4.1 wait()

E AR AR T I LA RO A B R L 0 A
S g - B T (R R

14mi . )
(©] 14min //%; 3 % /four/FourMain. java
public class FourMain {

public static void main(String[ ] args) throws Exception {
MonitorRunnable monitorRunnable = new MonitorRunnable();
Thread thread = new Thread(monitorRunnable, "A");
thread. start(); A=A
Thread. sleep(100); //HENR 100ms
synchronized (monitorRunnable) {
System. out. println(Thread. currentThread( ). getName());

}

System. out. println(Thread. currentThread( ). getName() + ":end");

static class MonitorRunnable implements Runnablef
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(@Override
public void run() {
synchronized (this) {
System. out. println(Thread. currentThread( ). getName());
try {
Thread. sleep(5000); //BEHR 5
this.wait(); //fdf 2572 Re BH JE S5 15, E 3 T A0 n R mlg v AT [ 88l 224 iy 43
System. out. println("#KMeERE T ") ;
} catch (InterruptedException e) {
throw new RuntimeException(e);
}

}
System. out. println(Thread. currentThread( ). getName() + " :end");

PATERATE

A
main
main:end

HE A ERBALZER S —AMESF,

3.4.2 wait(long timeoutMillis)

o7 24 i PRA T LR R B 28 A5 A, 30 B WM T | v W R e e O A R I T LA R 2 i
BUAREIE , H il Tong AZ Ay f5e K A5 i I 18] ) 22 R0 50, AURS A T

//% 3 & /four/FourMain. java
public class FourMain {
public static void main(String[ ] args) throws InterruptedException {
MonitorRunnable monitorRunnable = new MonitorRunnable();
Thread thread = new Thread(monitorRunnable, "A");
thread. start();
Thread. sleep(100); //BENR 100ms
synchronized (monitorRunnable) {
System. out. println(Thread. currentThread( ). getName());

}
System. out. println(Thread. currentThread().getName() + ":end");

}

static class MonitorRunnable implements Runnable{

@O0verride
public void run() {
synchronized (this) {
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System. out. println(Thread. currentThread( ). getName());

try {
Thread. sleep(5000); //BENR 55
this.wait(5000);
Thread. sleep(1000); //HENR 1s

System. out. println("#MefE T");
} catch (InterruptedException e) {
throw new RuntimeException(e);

}
System. out. println(Thread. currentThread().getName() + ":end");

PR 280 — 2 12 HY SE NN )L A ZRRORE I A5 AU A R L AT SR AR

A

main
main:end
PR T

A:end

3.4.3 notify()
M R IF FE S5 A I 2 AR R A BT 2R L ARG AR

//%; 3 % /four/FourMain. java
public class FourMain {

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

MonitorRunnable monitorRunnable = new MonitorRunnable();

Thread thread = new Thread(monitorRunnable, "A");

thread. start();

Thread. sleep(100); //HENR 100ms

synchronized (monitorRunnable) {
System. out. println(Thread. currentThread( ). getName());
monitorRunnable. notify(); / VG TE 7E SR 1 I 2 WS A B A
Systen. out. printLn(" LR IE76 % 5 JC AR EHLRS 1y B 1)

static class MonitorRunnable implements Runnable{

(@O0verride
public void run() {
synchronized (this){
System. out. println(Thread. currentThread( ). getName());
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try {
Thread. sleep(5000) ;
this.wait();
System. out. println("#FMeEE T");
} catch (InterruptedException e) {
throw new RuntimeException(e);
}

}
System. out. println(Thread. currentThread( ). getName() + ":end");

PATEE R INT .

A

main

W i E 7 55 fr M X S WL A b B S R R

L

A:end
FEARLETMEBELEROE I HRF AT FEFENI @G RBIRFLEL A,

ME] — AR WA Z A AT L AR wait O BF, H 2 5 H o () — A AT /e, 1R s
mr.

//%; 3 % /four/FourMain. java
public class FourMain {

public static void main(String[ ] args) throws InterruptedException {
MonitorRunnable monitorRunnable = new MonitorRunnable();
Thread thread = new Thread(monitorRunnable, "A");
thread. start();
new Thread(monitorRunnable, "B"). start();

Thread. sleep(2000); //HEIR 2s, f49iF A.B L FLHRBEHE A wait()
synchronized (monitorRunnable) {
System. out. println(Thread. currentThread( ). getName());
monitorRunnable. notify();  //MafEIE7E 55 A7 I X G2 WERL 28 i B> 4R R
System. out. println(" M IF 76 55 FF X S S IL 2% BB AR ")

}

static class MonitorRunnable implements Runnable(

@Override
public void run() {
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synchronized (this) {

System. out. println(Thread. currentThread( ). getName());

try {
this. wait(); //fff 2 Hj 2R B 2E & 1, B3 T 9k e i mlg w08 [ 8880 2 i 490
System. out. println(Thread. currentThread( ). getName( )

+ PR T ") ;

} catch (InterruptedException e) {

throw new RuntimeException(e);

}
System. out. println(Thread. currentThread() . getName() + ":end");

EE: SREBEAALEFARBDE MR ER,

3.4.4 notifyAllO)
M TR T 7 S5 1 0 R ML g B T AT R AU T

//% 3 % /four/FourMain. java
public class FourMain {

public static void main(String[ ] args) throws InterruptedException {
MonitorRunnable monitorRunnable = new MonitorRunnable();
Thread thread = new Thread(monitorRunnable, "A");
thread. start();
new Thread(monitorRunnable, "B"). start();

Thread. sleep(2000); //BENR 2s, fRIE A B R AR REUE A wait()
synchronized (monitorRunnable) {
System. out. println(Thread. currentThread( ). getName());
monitorRunnable. notifyAll();

Systen. out. pr int 1n(" W FE E 75 45 7 L X 42 WML 78 L O BT 272" 5

}

static class MonitorRunnable implements Runnable{

@O0verride
public void run() {
synchronized (this) {
System. out. println(Thread. currentThread( ). getName());
try {
this.wait(); //{f 2477 L A2 B 2E 55 Fr, H 2 T 45 e 12 g b BT [ 7k 224 17 401
System. out. println(Thread. currentThread( ). getName( )

HURRET ") ;
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} catch (InterruptedException e) {
throw new RuntimeException(e);
}

}
System. out. println(Thread. currentThread( ). getName() + " :end");

PATERWT

A

B

main

W iR T E S5 157 6T 2 R 2% T 1 BT A
A e 1

B B M i 1

B:end

A:end

Xof G WA 1 A R | g AL A TR 5 o P AT LAAR R i o R ) R A L e Ak R A
CVINEE S ES AT T IR

//%5 3 & /four/ConsumeMain. java !El 3 E-':-
public class ConsumeMain { ? 18 2
public static void main(String[ ] args) { Eﬁfmg
ConsumeRunnable consumeRunnable = new ConsumeRunnable();
new Thread(consumeRunnable, "A"). start(); (] 12min
consumeRunnable. consume( ) ;

}

static class ConsumeRunnable implements Runnable{

private Boolean consume = false; /7HE TR H BRASFR IR
private Object data = null; //TFHCTH B 0 BaE
@O0verride

public void run() {
for (int x=0;x<10;x++){
synchronized (this) {
if (consume) {
try {
this. wait();
Thread. sleep(3000);
} catch (InterruptedException e) {
throw new RuntimeException(e);
}
}
data = x;
consume = true;

this. notify(); /176 WA T wait #AT LA T



60 | JavaB &I AAERIE (BORIIAIR )

PATEE R
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EE: notifyORBEERE  WER—HFEHAFTEH LA,

3.5 ZEKTREMEHFRF

AL EHE P IR CPU LR S Java IRZ WA G, X B E2OCHEAM M. w4k
FTR R 2 24 A 2R R G o0 T B s, 6 T A 2R R L SR AR BE A S BB B s e T . EHE
JF 37N 1 2 7 A5 G 2 0 e, AR SR AT T Y AR

3.5.1 wfWLk

TER I G DL L ARG o T s L 6 A 2R AR R ] L AR R .

//% 3 & /five/FiveMain. java

public class FiveMain {
static boolean running = true; [/ F IR &GRS

public static void main(String[ ] args) throws InterruptedException {
Thread thread = new Thread(new Runnable() {
@O0verride
public void run() {
while (running){ //#% 3 f —Ff 5 7 1% 0

}
System. out. println(Thread. currentThread( ). getName( )

+":end");
}
},"A");
thread. start();
Thread. sleep(100);
running = false; AL & i
System. out. println(Thread. currentThread( ). getName() + ":end");

}
PATERUE

main:end

EE. BT ALEFEAKLE running HEHBEET AR —AEHLE R,

&8 FiveMain 25,0130 F .

//%5 3 & /five/FiveMain. java
public class FiveMain {
static volatile boolean running = true;
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public static void main(String[ ] args) throws InterruptedException {
Thread thread = new Thread(new Runnable() {
(@Override
public void run() {
while (running){ //#% 3 () — R 8 75 15 40

}
System. out. println(Thread. currentThread( ). getName( )
+":end");
}
},"A");
thread. start();
Thread. sleep(100);
running = false;
Thread. sleep(100);
System. out. println(Thread. currentThread( ). getName() + ":end");

PATEE R .

A: end
main: end

il ] volatile JCHE "7 AT LA figk PR m] LA 1] B2

3.5.2 HHFE
BRI XA T AR AR TOS MR E SR
BRI

//%5 3 & /five/PossibleReordering. java
public class PossibleReordering {

static int x, v = 0; [/ F R & B AR i
static int a, b = 0; [/ FIR&B S E RS
public static void main(String[ ] args) throws Exception {
for (int num = 0;;) {
num++ ;
x=0;y=0;a=0;b=0; //H R
Thread threadA = new Thread(new Runnable() {
(@Override
public void run() {
a =1,
x = b;
/x BHEHEFE
* x = Db,
* a=1;

x/
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}

UY
Thread threadB = new Thread(new Runnable() {
(@Override
public void run() {
b =1,
y = a;

1
},"B");
threadA. start(); /)8 shk it
threadB. start(); /)8 sh 4k it
threadA. join();
threadB. join();
if(x==0 && y==0) {

System. out. println(num) ;

return;

}

iZ 1T PossibleReordering 28 F 7 ik, R HUATEE R . 4087 Lm0 AYARAS , AT BE F= A i 2%
A 3R,

(D) A BB x==0.y==1.
(2) BRI IITIE: x==1.y==0,
(3) =BT x==1.y==1, a=1; X =b;
WAL x==0.y= =0 MR, BT REK 1
X = b; a=1;
0 R 2 TR A L U 10 B
$ U L 5 L 0 510 % o e

AT LI volatile S8~ fif ph E R ) [ ACAS A F

public class PossibleReordering {
static volatile int x, v = 0;
static volatile int a, b = 0;

public static void main(String[ ] args) throws Exception {
for (int num = 0;;) {
numt+ ;
x=0;,y=0;,a=0;,b=0; / /B B H s
Thread threadA = new Thread(new Runnable() {
(@O0verride
public void run() {
1
b .
* THEF R

a

~. o~

x = Db;
a =1,

/

x % % N X
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}
},"A");
Thread threadB = new Thread(new Runnable() {
(@Override
public void run() {
b =1,
y = a;
1
},"B");
threadA. start(); /8 sh ek %
threadB. start(); /)8 sh£k 2
threadA. join();
threadB. join();
if(x==0&& y==0) {
System. out. println(num);
return;

FEE: volatile X4 FTUAMB A TILE . THF W R, &F volatile, synchronized Z 4] #)
XA,

3.6 ZLREL£MBAHRS

Thread. State & —PM2I . —NLRRLEL E B I ]G HAEAL T —FR 2, X R 35
e AN AT A A 2R SRR ARRAS (9 SR AL AR IR S
3.6.1 NEW

i AR A Bl Y AR AL T RS AU R

//%5 3 % /six/SixMain. java
public class SixMain {

public static void main(String[ ] args) throws InterruptedException {
StateRunnable stateRunnable = new StateRunnable();
Thread thread = new Thread(stateRunnable, "A");

System. out. println(thread. getState()); //ZFEIRE
}

static class StateRunnable implements Runnable(

(@O0verride
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public void run() {
System. out. println(Thread. currentThread( ). getName());

}
}

PATERIT

NEW

3.6.2 RUNNABLE
TESAT Y e R AL T O ZS AU AN T

//%5 3 & /six/SixMain. java
public class SixMain {
public static void main(String[ ] args) throws InterruptedException {
StateRunnable stateRunnable = new StateRunnable();
Thread thread = new Thread(stateRunnable, "A");
thread. start();

Thread. sleep(100); //BERR 100ms
System. out. println(thread. getState()); //ZEIRE

}

static class StateRunnable implements Runnable(
(@Override
public void run() {
[ IHE LR — HAE AT RS

while (true)

}

}

PATERUT

RUNNABLE

3.6.3 BLOCKED
BH 26 45 Fp AR AT LR ARAL T HOIRZS AR5 A0 F

//%5 3 & /six/SixMain. java
public class SixMain {
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public static void main(String[ ] args) throws InterruptedException {

StateRunnable stateRunnable = new StateRunnable();

Thread thread = new Thread(stateRunnable, "A");

thread. start();

synchronized (stateRunnable){// 3 2k & 5t & 41
System. out. println(Thread. currentThread( ). getName());
Thread. sleep(1000); //HENR 1000ms
System. out. println(thread. getState()); //ZLFEIRE

static class StateRunnable implements Runnable{

@O0verride
public void run() {
try {
Thread. sleep(100); //HENR 100ms
} catch (InterruptedException e)
throw new RuntimeException(e);
}
synchronized (this) {
System. out. println(Thread. currentThread( ). getName());

PATERIT

main
BLOCKED
A

3.6.4 WAITING
G BRI S5 1 1 AT e R A T RS AURS AR

//% 3 & /six/SixMain. java
public class SixMain {

public static void main(String[ ] args) throws InterruptedException {
StateRunnable stateRunnable = new StateRunnable();
Thread thread = new Thread(stateRunnable, "A");
thread. start();
Thread. sleep(100); //BEIR 100ms
synchronized (stateRunnable) {
System. out. println(thread. getState()); //ZFEIRE
stateRunnable. notify(); / /G B TE 7E A5 1 I S S A B A R
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static class StateRunnable implements Runnable(

(@Override
public void run() {
synchronized (this){
try {
this. wait();
/708 2 i S TR BH ZE SR A, B B A e R v T, R A R 2 T A 1 R
} catch (InterruptedException e) {
throw new RuntimeException(e);
}
System. out. println(Thread. currentThread( ). getName());

PATERAE

WAITING
A

3.6.5 TIMED_WAITING
I KA 45 58 I ] 1 AT AR AL T RS AR AR

//%5 3 % /six/SixMain. java
public class SixMain {

public static void main(String[ ] args) throws InterruptedException {
StateRunnable stateRunnable = new StateRunnable();
Thread thread = new Thread(stateRunnable, "A");
thread. start();
Thread. sleep(100); //HEHR 100ms
synchronized (stateRunnable) {
System. out. println(thread. getState()); //ZLFIRE
stateRunnable. notify(); / /PR E 7 A 1R I A 2 M s b A A 2R R

}

static class StateRunnable implements Runnable(

(@Override
public void run() {
synchronized (this) {
try {
this. wait(2000);
/718 Y i S R BE 2 S5 A, 1 B e L b B TR A B 28— a1 S
[/ EL R T i A AR
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} catch (InterruptedException e) {
throw new RuntimeException(e);

1
System. out. println(Thread. currentThread( ). getName());

}

PATERIT

TIMED _WAITING
A

3.6.6 TERMINATED
E B A AT R AR AL T HOIR S RS I T

//% 3 & /six/SixMain. java
public class SixMain {

public static void main(String[ ] args) throws InterruptedException {
StateRunnable stateRunnable = new StateRunnable();
Thread thread = new Thread(stateRunnable, "A");

thread. start();
Thread. sleep(100); //BENR 100ms
System. out. println(thread. getState()); //ZLFIRE

}

static class StateRunnable implements Runnable{
(@O0verride
public void run() {
System. out. println(Thread. currentThread( ). getName());
}
}
PATERINT .

A
TERMINATED

INGG

AT A2 S AR AR T 2 R MR B0 R T S B M) 2R
WAL B8R BTE R RGO 240 B 2 4R FR 09 I 4 (R 5 20 55719 3 2 0 8 AL B A O
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2 T 0 LA 2 A 22 18] (9 PR AR A&, L O 5 ) i 2 DR R B 5 1 S Y R i

> 7R
1. S

(1) Thread. sleep(2000) 7 BERCY AT B AT ERIE . ( )

(2) X WEALES . wait O BECY AT 81 A0 FR1E . ( )

(3) MR WEHLAR. notify O M 1E 75 55 FRF I X G WS 8% LA B PAT 4. ( )
(4) volatile BT DA TR 2 A8 22 [8] ) 7T UL P L Ji e ) A, ( )

(5) AR AR R AT 6 FiCRAS 745 € i 8] fd HREA T Hrb iy — Rk, ( )
(6) synchronized %F 4 81 0] LB XF 5. ( )

(7) MG UE LA, wait(6000) AT LATE S5 135 I (0] 25 AT, ¢ )

2. EER
(1) AT LA BB A 7 T HA ( ). (Zik)

A. JConsole B. keytool C. jstack D. jar
(2) 3fe4% Thread MATHATLBRN LIEFMB T EZC ). G

A. this

B. Thread. currentThread ()
C. this. getName()
D. Thread. currentThread(). getName()
(3) Thread ZH A FEAL CPU 18 B AT RUR 19 I i ( ). (i)
A, XA, setPriority(int newPriority) B. Thread. yield)

C. kX4, getPriorityO) D. X4, interrupt()
(4) volatile S fiff P (1) In] LA ( ). (i)

A, Al B. Jf &M C. HEMES D. EHF
3. HZEM

(D AFPATER AR AT

//%% 3 % /answer/SixMain. java
public class SixMain {

private static boolean running = true;

public static void main(String[ ] args) throws InterruptedException {
StateRunnable stateRunnable = new StateRunnable();
Thread thread = new Thread(stateRunnable, "A");
thread. start();
Thread. sleep(100); //BEIR 100ms

System. out. println(thread. getState()); [/ TR
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static class StateRunnable implements Runnable{

@O0verride
public void run() {
while (running) {

}
System. out. println(Thread. currentThread( ). getName() + ":end");

PATERIT

RUNNABLE
A:end

(2) ARk 55 BEOR A AU ALB IS PAT R AR WAL IR 1~ 100 AT 4T EQ &7, AL
Hanr .

//% 3 % /answer/LoopPrint. java
public class LoopPrint {
public static void main(String[ | args) throws InterruptedException {
LoopRunnable loopRunnable = new LoopRunnable();

’

Thread threadA = new Thread(loopRunnable,

)
Thread threadB = new Thread(loopRunnable, ) 2
threadA. start();

threadB. start();

static class LoopRunnable implements Runnable{

private volatile int num = 1;

@O0verride

public void run() {

for (;num<=100;){
synchronized (this) {

System. out. println(Thread. currentThread( ). getName( )
+":" + num) ;

numt+ ;

try {
ey

} catch (InterruptedException e) {
throw new RuntimeException(e);
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}
synchronized (this) {

(3) MR 55 ZER AN AU 5 3 3 DM AT AR ABLC B DM ITE R A C A PR Ee
TEATER 5 3, 4T EPJUT & ABCABC--- ARSI T .

//% 3 % /answer/ThreePrint. java
public class ThreePrint {

public static void main(String[ ] args) {
LoopRunnable loopRunnable = new LoopRunnable();
new Thread(loopRunnable, "A").start();
new Thread(loopRunnable, "B").start();
new Thread(loopRunnable, "C").start();

static class LoopRunnable implements Runnable {
private volatile int loopIndex = 0;
private final String[ ] loopNames = {"A", "B", "C"};

@Override
public void run() {
for (int x = 0; x< 5; x++) {
synchronized (this) {
String name = Thread. currentThread().getName();
/1 %4 FRAS D B B — ELAR B
while (!name. equals(loopNames[loopIndex])) {
try {
} catch (InterruptedException e)
throw new RuntimeException(e);

}

System. out. print(name); /178 3 A4 R
loopIndex++;
if (loopIndex == loopNames.length) {

loopIndex = O0; //E E IR E
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(4) AR 55 TR AM A AUT L AL AG A 7 A 2 L A2 77 B S B 10 AT

//%5 3 & /answer/ConsumeMain. java

public class ConsumeMain {
public static void main(String[ ] args) {
ConsumeRunnable consumeRunnable = new ConsumeRunnable();

new Thread(consumeRunnable, "A"). start();
consumeRunnable. consume( ) ;

static class ConsumeRunnable implements Runnable{
private Boolean consume = false;
private Object data = null;

N ENE SN A
/A7 BT 2% 0 Bl

(@O0verride
public void run() {
for (int x=0;x<10;x++){
synchronized (this) {
if (consume) {
try {
Thread. sleep(1000);
} catch (InterruptedException e) {
throw new RuntimeException(e);

data = x;
consume = true;

2 /16 A AR wait #F AT LA

System. out. println(Thread. currentThread( ). getName( )
FERRT 4 x)

public void consume( ) {
for(int x=0;x<10;x++){
synchronized (this) {
1f (! consume) {
try {
} catch (InterruptedException e)

throw new RuntimeException(e);

}
System. out. println(Thread. currentThread( ). getName( )

+": /T " + data);
data =null;
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