Lock $ii

Lock #i7E JDK 1.5 BFg 4k i1, [A] 014 3 0 JF Lk Java 220 T RS B4l
Lock #i#2 4t T [t synchronized 83 ] {Z MR AE B AT 0/ 5 R 06 09 81 25 44 I B ] DL oG HEK
%~ Condition X4,

Lock #iFl1 synchronized 8109 X%} b W& 5-1.

% 5-1 Lock $i#0 synchronized $j

g 4% Lock $j synchronized $fi
JEN
1 3B ik
Al o e
T 25 6 LA 26 75 )
BT 2 4 7. B 42 4
7 — A BT DA AT A W % 26 R X
1 10 B T A
I
B 48 5

(85 5.1 Lock # 0O

Lock 2 11 BER AL 1 AR RIS 19 T v 2 A0 20 S B X S8 7 i

1. lockO)

ARAFE, B ZE R AT A B AR AR BN Ik .

2. lockinterruptibly O

BRAF AL BHZE Y HT AT 2R B AR B Ak B0 R N A PO SRR e, U
InterruptedException 5% - H & Bk 24 B AT 2 B 19 IR 25
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3. newCondition()

Bl 5 BB SE B 13T Condition %42, Condition % 42 T LA fi 24 Fif P fT £k 7 e 12 o 45
T 2L Object X R ME AR TIEE

4. tryLock(O)

i B, HeA5 0] A B 7 BIaR 0] true, QSRR 7T F L U 7 B AR (8] false,

5. tryLock(long time, TimeUnit unit)

S BT e AT 45 8 1Y I ) B, R A5 AT ] A0 8, D) 7 BIGR [0] true, 75 DR 2o 45
FF B I 8] Bk 1] false, 20T long A2 AE N R AERFI E] 5 4208 TimeUnit AZ A Ry} [A]
B

6. unlockO)

R, A B R & A BRI BT, R AR PAT R A R BN A & 25k

IllegalMonitorStateException 7 ¥ .

5.2 ReentrantLock
ReentrantLock SZHL T Lock 3 1, AIRAL T Lock 32 I ARAERLIE B 8107 1k, b 2 fit T Doy

LI B B AR
5.2.1 fEgs

Reentrantlock )i %% I3 5-2,
3% 5-2  ReentrantLock 14 i& 2%

B =8 # iR
ReentrantLock() 4 35 7 B X 5 L BRI TG S 0 i 7
ReentrantLock(boolean fair) F) 18 BT AR G2 L 8 2 2 5 2 S B

5.2.2 Wik

1. lockO) = 3
AR R BRSBTS R b 1 R ST AR R .
ZoREAT UL WA R T BOR B0 15 W R i 5 — AP AT AR AT ) Y AT AT e A L 2E B
GrE, BP0 E . X EER B SR EFTH B P A — ARl (& 11min
iGN I AV TR (1

//%; 5 % /one/OneMain. java
public class OneMain {

public static void main(String[ ] args) throws InterruptedException {
LockRunnable lockRunnable = new LockRunnable();
Thread threadA = new Thread(lockRunnable, "A");
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Thread threadB = new Thread(lockRunnable, "B");
threadB. start();
threadA. start();

}

static class LockRunnable implements Runnable({
private final ReentrantLock lock = new ReentrantLock();
/ /43 ReentrantLock X% 5, BRI\ 15 25 4 A 24 - 4
(@Override
public void run() {
lock. lock(); /3R F58
try {
System. out. println(Thread. currentThread( ). getName());
Thread. sleep(2000);
} catch (Exception e) {
e. printStackTrace();

} finally {
lock. unlock() ; / /BT
}
}
}
}
PATERWT .
B
A
2. unlock(O)

RO A0 2R G A PAT LR B DU OR T BOR  8 1, A PR R B0 0, 0
BERCET; W R Y AT AT & B A 2 80 e A & W & 51 & TllegalMonitorStateException
S

3. lockinterruptibly O

AFHE AL Tock O Ir¥EZ 1 — 4> Wil 07 o 8 AL 4 F

//%; 5 % /one/OneMain. java
public class OneMain {

public static void main(String[ ] args) throws InterruptedException {
LockRunnable lockRunnable = new LockRunnable();
Thread threadA = new Thread(lockRunnable, "A");
Thread threadB = new Thread(lockRunnable, "B");
threadB. start();
threadA. start();
Thread. sleep(200);
threadB. interrupt(); [/
threadA. interrupt(); [/
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static class LockRunnable implements Runnable{

private final ReentrantLock lock = new ReentrantLock();

//f8] % ReentrantLock XF 4, BRIAFA i 7 0 /A F- i

@Override
public void run() {
try {
lock. lockInterruptibly(); //ARAR A, T 1% el o LR
System. out. println(Thread. currentThread( ). getName( )

+ ":lock");

while (true){//3EAE¥F, Jy T U 7 H W 5 2R

}
} catch (Exception e) {

e. printStackTrace( ) ;
} finally {

if(lock. isHeldByCurrentThread() ) {//# i) &1 2 7 1 Y AT L R ir A

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

lock. unlock(); k3,
}
}
}

}
}
PATE R T
A:lock
java. lang. InterruptedException

at

java. base/java. util. concurrent. locks. AbstractQueuedSynchronizer. acquirelnterruptibly
(AbstractQueuedSynchronizer. java:959)

at
java. base/java. util. concurrent. locks. ReentrantLock $ Sync. lockInterruptibly (ReentrantLock.
java:161)

at
java. base/java. util. concurrent. locks. ReentrantLock. lockInterruptibly ( ReentrantLock. java:
372)

at
cn. kungreat. book. five. one. OneMain $ LockRunnable. run(OneMain. java:25)

at
java. base/java. lang. Thread. run(Thread. java:833)

4. isHeldByCurrentThread ()

A HUE & Y AT AT AR SR R R MHECY true, 53R A K false, TERETR
A sk N7 B A (8 T, AR 1k H 3R TllegalMonitorStateException % .

5. tryLock(O)

WERBOR AR W ARAF 2 BT DR SR B B 1 IR IR 1] trues TR YA AT LA
B &AL WARFF Bk 3 0 1 3R ] trues QSRS B — S PATL RS A W% 7 %



104 | JavaZ EREHRARALE, (ORI )

K37 Bl aR [A] false,
RS g 08 38 0 P 2 S S, SRz mT R DU ok oK S B AR BRGZ BE L Tg e
b FRAT AR S 6 IE AR SRR B . XA AT R e SRS B L 2 A Y RS B T A
SR ARURE ST A A 28 S SRS, DU AT tryLock (0, TimeUnit, SECONDS) AUHS U0 F

//% 5 % /two/TwoMain. java
public class TwoMain {

public static void main(String[ ] args) {
LockRunnable lockRunnable = new LockRunnable();
Thread threadA = new Thread(lockRunnable, "A");
Thread threadB = new Thread(lockRunnable, "B");
threadA. start();
threadB. start();

}

static class LockRunnable implements Runnable {
private final ReentrantLock lock = new ReentrantLock();

(@Override
public void run() {

if (lock. tryLock()) {//ZiX &8l
System. out. println(Thread. currentThread( ). getName( )
+ ":getLock");
try {
Thread. sleep(2000);
} catch (InterruptedException e) {
e. printStackTrace();
} finally {
lock. unlock(); //REHL i
}
} else {
System. out. println(Thread. currentThread( ). getName( )
+ ":noLock");

PATERAE

A:getLock
B:noLock

6. tryLock(long timeout, TimeUnit unit)
SR B T IR KA1 45 8 I IS [H) B, G SR A5 AT FH A 8, J0) 37 B SR B true, 45 U 5 0
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KB &5 A5 A BE S 3R [ false, 20 long A A S5 £ 800 fie K] 5 208 TimeUnit A
Z N NIF RN B BAAL . 1Z 0T H tryLock O 28 1 $5c K25 15 45 7 il BsF Ta] L i 137 F BT L 2 S 5 1%
RAZUTF .

//%5 5 # /two/TwoMain. java
public class TwoMain {

public static void main(String[ ] args) {
LockRunnable lockRunnable = new LockRunnable();
Thread threadA = new Thread(lockRunnable, "A");
Thread threadB = new Thread(lockRunnable, "B");
threadA. start();
threadB. start() ;

}

static class LockRunnable implements Runnable {
private final ReentrantLock lock = new ReentrantLock();

[/ I R AR A 70 2, PO~ SR AR AT LA AR A5 B
(@Override
public void run() {
try {
if (lock. tryLock(5, TimeUnit. SECONDS)) {
System. out. println(Thread. currentThread() . getName( )

+ ":getLock");

try {

Thread. sleep(2000); //HEHR 2000ms
} catch (InterruptedException e) {

e. printStackTrace();
} finally {

lock. unlock(); V%3, &
}

} else {

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

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

}

PATERIT

B:getLock
A:getLock

7. getHoldCount()
AT H AT LR A I B T RS , T DUBHL AR R B A Rk k. 0 2R R B S T
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PATE AR A R o ARES AN T .

5 ® /two/OtherMethod. java
//%5 5 % /two/Oth hod. j
public class OtherMethod {

public static void main(String[ ] args) throws InterruptedException {
LockRunnable lockRunnable = new LockRunnable();
Thread threadA = new Thread(lockRunnable, "A");
threadA. start();
Thread. sleep(500); //HE R 500ms
System. out. println("main:" + lockRunnable. lock. getHoldCount());
/7R BB B Y TR R R A, WS O

}

static class LockRunnable implements Runnable {
private final ReentrantLock lock = new ReentrantLock();

(@Override
public void run() {
lock. lock();

try {

System. out. println("run:" + lock. getHoldCount());

/ /3R A5 214 I 2 AR N I B Y T AR

addCount( ) ;
} finally {

lock. unlock();
}
System. out. println("end:" + lock. getHoldCount());

/13 A5 24 i R X e B A T

public void addCount() {
lock. lock();
try {
Thread. sleep(2000);
System. out. println("addCount:" + lock. getHoldCount());
/1345 24 i 4 R X A T e
} catch (InterruptedException e) {
e. printStackTrace( ) ;
} finally {
lock. unlock();

PATERAE

run:1l
main:0



#5652  Lock®i | 107

addCount: 2
end: 0

Bk OtherMethod 2K, RIS U1F .

//%5 5 & /two/OtherMethod. java
public class OtherMethod {

public static void main(String[ ] args) throws InterruptedException {
LockRunnable lockRunnable = new LockRunnable();
Thread threadA = new Thread(lockRunnable, "A");
threadA. start();
Thread. sleep(500) ; //HEMR 500ms
lockRunnable. lock. lock() ;
try {
System. out. println("main:" + lockRunnable. lock. getHoldCount() ) ;
/1 3RAT 2 1 S B X b A 1 T
} finally {
lockRunnable. lock. unlock() ;

}

static class LockRunnable implements Runnable {
private final ReentrantLock lock = new ReentrantLock();

@O0verride
public void run() {
lock. lock();
try {
System. out. println("run:" + lock. getHoldCount());
/1 3RAS 24 i 4R AR T G B ) T A
addCount() ;
} finally {
lock. unlock();
1
System. out. println("end:" + lock. getHoldCount());
/ /3R A5 24 i 2 AR N I A Y T A AR

public void addCount() {

lock. lock() ;
try {

Thread. sleep(2000);

System. out. println("addCount:" + lock. getHoldCount());

//ARAR 24 i 48 A X b B A T AR R

} catch (InterruptedException e) {

e. printStackTrace() ;

}
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PATEE R .

run:1l
addCount: 2
end:1

FE: ARLEFZMBER FEEANTZEEBEARBEAL, MALJVM XA % R,

8. getQueuelLength()
i [ S BRAG I B 1 PAA T R AR R A L AR AT

//%5 5 & /two/MethodAll. java
public class MethodAll {

private static final ReentrantLock LOCK = new ReentrantLock();
public static void main(String[ ] args) throws InterruptedException {

LockRunnable lockRunnable = new LockRunnable();
Thread threadA = new Thread(lockRunnable, "A");

threadA. start(); /18 sh £k &
Thread. sleep(200); //BEIR 200ms
LOCK. lock(); EX

try {

System. out. println(Thread. currentThread( ). getName());
} catch (Exception e) {
e. printStackTrace();
} finally {
LOCK. unlock(); /1 RETI B
}
}

static class LockRunnable implements Runnable {

@Override
public void run() {
LOCK. lock(); /155
try {
System. out. println(Thread. currentThread( ). getName());
Thread. sleep(1000); //BEHR 1000ms

System. out. println("getQueueLength:"
+ LOCK. getQueueLength() ) ;
/ /3R 18] 25 F 3R A5 1 400 14 4 R A (A A ST

} catch (InterruptedException e) {

e. printStackTrace( ) ;
} finally {

LOCK. unlock() ; / 1/ RETHB
}
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PATEE R .

A
getQueuelLength:1
main

9. hasQueuedThread(Thread thread)
B 24 E LN BB IE A SRR A5 L 4L 3% 18] boolean {H ., UL Thread A& EH
ERNT G ARG .

//%; 5 % /two/MethodAll. java
public class MethodAll {

private static final ReentrantLock LOCK = new ReentrantLock();
public static void main(String[ ] args) throws InterruptedException {

LockRunnable lockRunnable = new LockRunnable();
Thread threadA = new Thread(lockRunnable, "A");

threadA. start(); /)8 Sk i
Thread. sleep(200); //BENR 200ms
LOCK. lock(); / /55

try {

System. out. println(Thread. currentThread( ). getName());
} catch (Exception e) {

e. printStackTrace( ) ;
} finally {

LOCK. unlock() ; V&3, &

static class LockRunnable implements Runnable {

@O0verride
public void run() {
LOCK. lock(); /&5
try {
System. out. println(Thread. currentThread( ). getName());
[/ HT AT LR R 544 FR
Thread. sleep(1000);
ThreadGroup threadGroup =
Thread. currentThread( ) . getThreadGroup( ) ;
/1 SR AT AR X ST @ 1 2R AR A X 5
Thread[ ] threads = new Thread[ threadGroup. activeCount() ];
threadGroup. enumerate( threads) ;
/1% 20 3 B AR X 5 2 1l B 48 A TR
for (int 1 = 0; i< threads.length; i++) {
if (threads[i]. getName( ). equals("main"))
System. out. println("hasQueuedThread:"
+ LOCK. hasQueuedThread(threads[1i]));
/890 45 7 R AT G A I AE S5 15 3R A5 e 4
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}
}
} catch (InterruptedException e) {
e. printStackTrace() ;
} finally {
LOCK. unlock(); //®&H i
}

}

PATERIT

A
hasQueuedThread: true
main

10. hasQueuedThreads()

) S 5 A AR ST AR IE AR S5 f AR AR L 3R 1] boolean {H .
11. isFairO

RAG B 75 25 P-4, & [7] boolean fH .

5.2.3 - PBiskdR -8

S 1A 1 B W — A AT R AN SE S 8L boolean B, % BN true A, BIASE4 L 727
RS A AR DT ) T A A R ) S5 R R AT 2 AR DL S B, A DU L AN ORI AT ] 4R 1 O
KEHIY

1 28 7B AR P — M S s LA A S B 0 R ) TR AR A A ki Gl R 8D L {E 4R
o B 1A IRF 1) 22 S5 3 /N DR AR it 185 00 A 2 S IR L AR R S (— A 25 R s TR 38 K i PRI T 4 7
—HEARBEH, HTEFENE, AW ANRMRIUERS CPU &R E M A
Sk

IFAE R ARG AR

//% 5 T /two/FairTest. java
public class FairTest {

private static final ReentrantLockMy LOCK = new ReentrantLockMy(true);

public static void main(String[ ] args) throws InterruptedException {
RunnableMy runnableMy = new RunnableMy();
for (int 1 = 1; 1<6; i+t+) {
new Thread(runnableMy, "Z6Fe" + 1) . start();
Thread. sleep(100); //RAIE R 2 3 G I
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static class RunnableMy implements Runnable{

@Override
public void run() {
[ITEERPIIR, 28 -0 2 B i 3 2 HE BN, B A 8 mT DA B 42 =
for (int 1 = 0; 1< 2; it++) {
LOCK. lock(); //%=%i
try {
Thread. sleep(1500);
System. out. println(LOCK. getQueuedThreads() ) ;
} catch (Exception e) {
e. printStackTrace();
} finally {
LOCK. unlock(); / /Rt
}

}

static final class ReentrantLockMy extends ReentrantLock{
public ReentrantLockMy(boolean fair) {
super (fair);

}

@Override
protected Collection < Thread > getQueuedThreads() {
return super. getQueuedThreads( ) ;

}

PATERIT

[Thread[ Z¢ ¢ 5,5, main], Thread[ ZkfE 4, 5, main
[Thread[ ¢ 1,5, main], Thread[Zk#% 5,5, main
[ Thread[ 2k #% 2,5, main], Thread[£k#% 1,5, main
[Thread[ Z¢ ¢ 3,5, main], Thread[ Zk % 2,5, main

[

[

[

[

[ ] , Thread[ 4 ¢ 3,5, main], Thread
[ ]
[ ]
[ ]
[ Thread[ £k £ 4, 5, main], Thread[ZkF% 3,5, main
[ ]
[ ]
[ ]
[ ]

[ ]

, Thread[ 2k % 4, 5, main], Thread

, Thread[ Z#% 5,5, main], Thread

, Thread[ 2k #% 1,5, main], Thread

, Thread[ 2k #% 2, 5, main], Thread

, Thread[ Z#% 3,5, main],
Thread[ £k £ 3,5, main] ]

Thread

[ S L
— e —— =

[ Thread[ 2k #% 5,5, main], Thread[ £k % 4, 5, main
[Thread[ Z#¢ 5,5, main], Thread[Zkf2 4,5, main],
[ Thread[ &k #£ 5, 5, main
[ Thread[ 2 #% 5,5, main
[]

, Thread[ Z¢F% 4,5, main] ]
1

L2 2,5, main] ]
2 F% 3,5, main] ]
2 4,5, main] ]
2 5,5, main] ]
ZLFE 1,5, main] ]
2 2,5, main] ]

EE: B LT RAGEAENFHEIL BT T ERNE R B ER,

5.2.4 HIEW

I BE B 1 24— AT AR TE 22 il BN, A SR e B 2 22 g HAb R A

TR A IR
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TR FRMGAE IR — 2 B9 VBN W b 2238 2 41, 1 3 30045 00l 388 5 — 2 RO 3 22 30 VR 8 A i
Wmr.

//% 5 % /two/SpinLock. java
public class SpinLock {
public static final ReentrantLock REENTRANT LOCK = new ReentrantLock();

public static void main(String[ ] args) {
ReentrantLockSpin reentrantLockSpin new ReentrantLockSpin() ;

new Thread(reentrantLockSpin). start

new Thread

new Thread

reentrantLockSpin) . start

new Thread . start

oF

) ();
reentrantLockSpin) . start();
reentrantLockSpin) ();
) ();

= = = =

new Thread(reentrantLockSpin). start

}

static final class ReentrantLockSpin implements Runnable {

(@Override
public void run() {
/I3 — 8 W R B S 8, W] DL B AR R 1 e TR B
for (int 1 = 0; 1< 100; i++) {
if (REENTRANT LOCK. tryLock()){//2% i £ 4
try {
System. out. printIn("3R1% 8 f5 AT B ERAE") ;
return; //E 4B B EIE 5B H
} finally {
REENTRANT LOCK. unlock();
}

FE A ERBHEREFEHMBELERTRAME, ARG IFAELELSEZGEENEA
TABAL CPU £ F X9, 30 4 % S48 0 R % B4 % % CPU F R 0 4 .
R

TS 5.3 Condition

Condition &&— 4 0, Lock 8 Object X % Wil #5% (wait, notify , notify All) J5 1 43 fi#
(©J 30min 5 K[l (15 Condition %% . Lock 52 i %f % 7] L3 33 newConditionO) 75 Al & £ 4~ Condition
X4, B> Condition X 52 #B AT LA $2 1 25 0L 45 1 . M B A9 8 2R . 40 2R Lock 81 HCAR T
synchronized §11E 4] i) {# 7, W] Condition X R HAL T Object X4 W #0 #% 14 14 7 .
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1. awaitO)

o 24 i) PRAT 2 78 BEL 28 A5 1 L T 3 1 A g e v BT ELA R T B A AR

2. await(long time, TimeUnit unit)

o Y AT 2 PR B 28 55 15 1 2 8 Wl M N e T A e e O A I ] i SRR e B R
SELFINEIA] L U SR [BUE N false, 75 WK [BE A true, HLAT BB AT &1 1 F5 . #2200 long A S
YE R e RAERERTE] s 320K TimeUnit AZ  PERBFE AL, ARSI .

//%5 5 % /three/ConditionTest. java
public class ConditionTest {
final Lock lock = new ReentrantLock();
final Condition condition = lock.newCondition();

public void testTime() {
lock. lock() ;
try {
System. out. println(Thread. currentThread( ). getName());
System. out. println(condition. await(2, TimeUnit.SECONDS));
System. out. println(Thread. currentThread( ). getName() + " :end");
} catch (InterruptedException e) {
e. printStackTrace( ) ;
} finally {
lock. unlock();

}
public void test() {

lock. lock();

try {
System. out. println(Systen. currentTimeMillis());

/40 F Ge sk [a] ) 22 R0 4
Thread. sleep(5000) ;
System. out. println(System. currentTimeMillis());
/12451 Z Go it ] i 2= R0 4L
} catch (InterruptedException e) {
e. printStackTrace();
} finally {
lock. unlock();

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

ConditionTest conditionTest = new ConditionTest();
new Thread(new Runnable() {

@Override

public void run() {

conditionTest. testTime();

}
}, "A").start();
Thread. sleep(200);
new Thread(new Runnable() {
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@Override
public void run() {
conditionTest. test();

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

PATERAT

A
1668237496111
1668237501115
false

A:end

3. awaitNanos(long nanosTimeout)

7 24 i P T 2 Rt B 2 S5 1o T 01 i O T A e e DR A A I D G (] 4 B R
TS I [a] 9 2 A5 A 6 1) A9 Al 3, KT 0 R SR BT M e, /N T 8055 T 0 7R 3 AT F 4 i
], B BERCY AT B A REE . 4RI long A S AR R R AEFRERS M 98 R0 45 AR 40 T

//%5 5 & /three/ConditionTestTwo. java
public class ConditionTestTwo {
final Lock lock = new ReentrantLock();
final Condition condition = lock.newCondition();

public void testTime() {
lock. lock() ;

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

System. out. println(condition. awaitNanos(10000000000L)); //10s
System. out. println(Thread. currentThread( ). getName() + ":end");
} catch (InterruptedException e) {
e. printStackTrace();
} finally {
lock. unlock();
}

}
public void test() {

lock. lock();
try {
System. out. println(System. currentTimeMillis());
/12410 F Ge bt ] 1 2 R0 4
Thread. sleep(3000) ;
System. out. println(System. currentTimeMillis());
/510 Z Ge it 1] ) 2 #0 5
condition. signal(); //M:f 5 A~55FF M Condition X 42 )£k 72
} catch (InterruptedException e) {
e. printStackTrace();
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} finally {
lock. unlock();
}

public static void main(String[ ] args) throws InterruptedException {
ConditionTest conditionTest = new ConditionTest();
new Thread(new Runnable() {
@Override
public void run() {
conditionTest. testTime();
}
}, "A").start();
Thread. sleep(200);
new Thread(new Runnable() {
@Override
public void run() {
conditionTest. test();
}
}, "B").start();

}

PATERIT

A
1668238608253
1668238611256
6797669700
A:end

4. awaitUninterruptibly )
o 25 i) PRAT 2 7 BEL 2 A 1 T 2 M I L EL AT R Y B A A

5. signalO)
M JiE BN 25 7% 1 Condition X 42 AU HAT R,
6. signalAllO

M T BT A7 45 74 I Condition X4 (BT 26 F2 .

AH AR AL A 57 LI B B S 0] BN A TR TE — A 181 R R/ G2 vh X v . AT LR 4%
] 2 HART7 5 v AT LA 1 25 AR s R B 2 o X2 () ] A 3 R 8 € T I TP B IR

A, T BE L WA Condition SEH K FL A S AL AN

//%5 5 & /three/ConditionTest. java
J
public class ConditionTest < E> {
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final Lock lock = new ReentrantLock();
final Condition notFull = lock.newCondition();

;
final Condition notEmpty = lock.newCondition();

final Object[] items = new Object[100]; //#H %% i IX.
int putptr, takeptr, count;

public void put(E x) throws InterruptedException {

lock. lock();
try {

while (count == items. length)

notFull. await();

items[putptr] = x;

if (++putptr == items.length) putptr = 0;

++count;

notEnpty. signal();

System. out. println(Thread. currentThread( ). getName() + "put:" + x);
} finally {

lock. unlock();

public E take() throws InterruptedException {
lock. lock();
try {
while (count == 0)
notEmpty. await();
Ex = (E) items[takeptr];
if (++takeptr == items.length) takeptr = 0;
—— count;
notFull. signal();
return x;
} finally {
lock. unlock();

public static void main(String[ ] args) {
ConditionTest < Integer > conditionTest = new ConditionTest <>();
Random random = new Random( ) ;
new Thread(new Runnable() {
@Override
public void run() {
try {
while (true)
Thread. sleep(1000) ;
int 1 = random. nextInt(9999);
conditionTest. put(i);
}
} catch (InterruptedException e) {
throw new RuntimeException(e);
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}
}
},"A") . start();
new Thread(new Runnable() {
@Override
public void run() {
try {
while (true){
System. out. println(Thread. currentThread( ). getName( )
+":" + conditionTest. take());
}
} catch (InterruptedException e) {
throw new RuntimeException(e);
}

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

EE: B LEF R, FBE T AR D LR Tk PHATEARG FH R,

5.4 ReentrantReadWriteLock

BT G ] UG — AN B — AT 8, el BB T Lock 2 0, FEZ L REIF
KBz ) A DL AR CAT Rl & 8D , E 2 LB I RS S 8z M B R, WREHT
225 /LI 5, A L1 newCondition ) s BRIA L H UnsupportedOperationException
FH .

5.4.1 FyiEde

ReentrantReadWriteLock ¥ 1 25 1,38 5-3,
& 5-3 ReentrantReadWriteLock #3i& 2§

HoE 8 # i®
ReentrantReadWriteLock () BT R %, BN S TE S 3 2
ReentrantReadWriteLLock(boolean fair) FA) 18 B (AR G2 L 8 2 2 5 H 2 - 8

5.4.2 JEECBIR ORI
1. =45
T LRI & 8 2 18] v UL 52 (A B B 2 480 ARSI T .

//%5 5 & /four/ReadiiriteMain. java
public class ReadWriteMain {
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static final ReentrantReadWriteLock REENTRANT READ WRITE LOCK =
new ReentrantReadWriteLock();
static final ReentrantReadWriteLock. ReadLock readLock =
REENTRANT READ WRITE LOCK. readLock(); //#k15 32451

public static void main(String[ ] args) {
RunnableMy runnableMy = new RunnableMy();
Thread threadA = new Thread(runnableMy, "A");
Thread threadB = new Thread(runnableMy, "B");
threadA. start();
threadB. start() ;

static class RunnableMy implements Runnable{

(@O0verride
public void run() {
readLock. lock() ;
try {
System. out. println(Thread. currentThread( ). getName( )
+ ":" + System. currentTimeMillis());
/7% R PRAT AR A B 2T AR GE ] (ms)
Thread. sleep(5000);
} catch (Exception e) {
e. printStackTrace( ) ;
} finally {
readLock. unlock( ) ;

PATERATE

B:1668914471426
A:1668914471427

2. B
TE Z LR R R I RN 5 B 22 1R B RS 40 R .

//% 5 & /four/ReadiiriteMain. java
public class ReadWriteMain {
static final ReentrantReadWriteLock REENTRANT READ WRITE LOCK =
new ReentrantReadWriteLock();
static final ReentrantReadWriteLock. ReadLock readLock =
REENTRANT READ WRITE LOCK. readLock();
/13RI
static final ReentrantReadWriteLock. WriteLock writeLock =
REENTRANT READ WRITE LOCK.writeLock();
/13455 B
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public static void main(String[ ] args) {

RunnableMy runnableMy = new RunnableMy();
Thread threadA = new Thread(runnableMy, "A");
Thread threadB = new Thread(new Runnable() {

@Override

public void run() {

runnableMy. writeTest();

}
}, "B");
threadA. start();
threadB. start();

static class RunnableMy implements Runnable{

(@O0verride
public void run() {
readLock. lock() ;
try {
System. out. println(Thread. currentThread( ). getName( )
+":" + System. currentTimeMillis());
/ /% S T PAT R 44 BR S TR e A ] (os)
Thread. sleep(5000);
} catch (Exception e) {
e. printStackTrace();
} finally {
readLock. unlock() ;

public void writeTest(){
writeLock. lock();
try {
System. out. println(Thread. currentThread( ). getName( )
+ ":" + Systen. currentTimeMillis());
/% 2R RAT AR 44 B 2 HT AR G ] (ms)
Thread. sleep(5000) ;
} catch (Exception e) {
e. printStackTrace();
} finally {
writeLock. unlock() ;

PATERIT

A:1668914799127
B:1668914804139
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5.4.3 @ AR

1. B ES ST ILBRESIE
AT .

//%8 5 % /four/ReentryMain. java
public class ReentryMain {
static final ReentrantReadWriteLock REENTRANT READ WRITE LOCK =
new ReentrantReadWriteLock( ) ;
static final ReentrantReadWriteLock. ReadLock readLock =
REENTRANT READ WRITE LOCK.readLock();
static final ReentrantReadWriteLock. WriteLock writeLock =
REENTRANT READ WRITE LOCK.writeLock();

public static void main(String[ ] args) {
RunnableMy runnableMy = new RunnableMy();
runnableMy. writeTest();

static class RunnableMy implements Runnable{

(@Override
public void run() {
readLock. lock() ;
try {
System. out. println(Thread. currentThread( ). getName( )
+":run");
/ /% YT SRR 4 R
} catch (Exception e) {
e. printStackTrace( ) ;
} finally {
readLock. unlock() ;

public void writeTest(){
writeLock. lock();
try {
System. out. println(Thread. currentThread( ). getName( )
+ ":writeTest");
/% ST AT SRR 44 R
run();
} catch (Exception e) {
e. printStackTrace();
} finally {
writeLock. unlock();
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main:writeTest

main:run

2. BEESHATUBERES
RS .

public class ReentryMain {

static final ReentrantReadWriteLock REENTRANT READ WRITE LOCK
new ReentrantReadWriteLock();

static final ReentrantReadWriteLock. ReadLock readLock =

#h&  Lock®i | 121

REENTRANT READ WRITE_LOCK. readLock();

static final ReentrantReadWriteLock. WriteLock writeLock

REENTRANT READ WRITE_LOCK. writeLock();

public static void main(String[ ] args) {
RunnableMy runnableMy = new RunnableMy();
runnableMy. run( ) ;

static class RunnableMy implements Runnable{

@O0verride

public void run() {
readLock. lock() ;
try {

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

writeTest();
} catch (Exception e) {
e. printStackTrace( ) ;
} finally {
readLock. unlock() ;

public void writeTest(){
writeLock. lock();
try {

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

", "y .
+":run");

/7% T AT 2 44 B

+ ":writeTest");

/ /i T RAT 2R 44 B

} catch (Exception e) {
e. printStackTrace();
} finally {
writeLock. unlock();
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EE: WE L R EM, — & T e A S B ORE K RAT B A  E AR & R
TR R,
3. $ipEL

NE B 7 SCRY s AR RS, n & 5-1 s .

class CachedData {
Object data;
boolean cacheValid;
final ReentrantReadWriteLock rwl = new ReentrantReadWriteLock();

void processCachedData () |{
rwl.readLock () . lork() YoE: < - S-iil
if (!cacheValid)
//TEIRAG wrZﬂ’IJz‘syiFf)K&’eﬁ
rwl.readLock () .unlock () ; //FF 6
rwl.writeLock{).lmck();//iﬁﬂfqiﬁﬁ
try {
if (!cacheValid) {
data = ...;
cacheValld = true;

//fE*%ﬁS{'%’éﬁiZ AT 3 e
rwl.readLock () .lock();
} finally {

rwl.writeLock () .unlock (); //FBSH WMEFNRERHEEL WIER 2 Rileg

}
1

try {
use (data) ; / /ZbFREE
} finally {
rwl.readLock () .unlock () ; // P58l
}
}
}

F5-1 O SCROR BT

5.4.4 Wik
1. isWriteLockedByCurrentThread ()

NN E YRS H YR T R BEE A R 2, R B{E N true, & W&
false U 4N T .

//% 5 & /four/MethodMain. java
public class MethodMain {
static final ReentrantReadWriteLock REENTRANT READ WRITE LOCK =
new ReentrantReadWriteLock() ;
static final ReentrantReadWriteLock. WriteLock writeLock =
REENTRANT READ WRITE LOCK.writeLock();

public static void main(String[ ] args) {

HEEWS;
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writeLock. lock();
try {
System. out. println(REENTRANT READ WRITE LOCK
. isWriteLockedByCurrentThread() ) ;
[/ IR R 5 BUE A Y BT AT LR R A
} catch (Exception e) {
e. printStackTrace( ) ;
} finally {
writeLock. unlock();

PATERUT

true

2. getQueuelength()
IR AT S A AR I G2 152 5 B ) AT B AR AR B A T AR RS G R

//%% 5 & /four/MethodMain. java
public class MethodMain {
static final ReentrantReadWriteLock REENTRANT READ WRITE LOCK =
new ReentrantReadWritelLock( ) ;
static final ReentrantReadWriteLock. ReadLock readLock =
REENTRANT READ WRITE LOCK. readLock();
static final ReentrantReadWriteLock. WriteLock writeLock =
REENTRANT READ WRITE LOCK.writeLock();

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

RunnableMy runnableMy = new RunnableMy();
new Thread(runnableMy, "A"). start();
new Thread(runnableMy, "B"). start();
new Thread(new Runnable() {

@Override

public void run() {

runnableMy. writeTest() ;

}
}, "C").start();
runnableMy. writeTest();

static class RunnableMy implements Runnable{
(@Override
public void run() f{
try {
Thread. sleep(1000);
readLock. lock() ;
System. out. println(Thread. currentThread( ). getName( )
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} catch (Exception e) {
e. printStackTrace( ) ;
} finally {
readLock. unlock() ;
}
}

public void writeTest(){
writeLock. lock();
try {
System. out. println(Thread. currentThread( ). getName( )
+ ":writeTest");
Thread. sleep(1500);
System. out. println( REENTRANT READ WRITE LOCK
. getQueueLength() ) ;
IR 5] S R AR AR 152 5 B A BRAT e R A A A T THE
} catch (Exception e) {
e. printStackTrace( ) ;
} finally {
writeLock. unlock() ;

}

PATERAE

main:writeTest
3

C:writeTest

2

A:run

B:run

EE:. W T %iﬂ‘%i/? BT A B ERTHRAR 22 % 1 K4 H 69 getQueuelengthO 7

z«m‘w

%
Vs

2
*—

3. getReadHoldCount()
AAGF AT AR A M R BB T s . T LB AR O BB A R R, 2R
R H AT AR A S 0 RS A .

//% 5 & /four/MethodMainOther. java
public class MethodMainOther {
static final ReentrantReadWriteLock REENTRANT READ WRITE LOCK =
new ReentrantReadWriteLock();
static final ReentrantReadWriteLock. ReadLock readLock =
REENTRANT READ WRITE LOCK.readLock();



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

RunnableMy runnableMy = new RunnableMy();
new Thread(runnableMy, "A"). start();
new Thread(runnableMy, "B"). start();
}
static class RunnableMy implements Runnable({
(@O0verride
public void run() {
readLock. lock() ;
try {
Thread. sleep(500) ;
readTest();
} catch (Exception e) {
e. printStackTrace( ) ;
} finally {
readLock. unlock() ;

public void readTest() {
readLock. lock();

try {
Thread. sleep(100);

Systen. out. println(REENTRANT_READ_WRITE_LOCK
. getReadHoldCount());

5%
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/1 3RAT 2T AT LA 0oF I o R B B T R

Thread. sleep(500) ;
} catch (Exception e) {
e. printStackTrace();
} finally {
readLock. unlock() ;

PATHRUT

4. getReadlLockCount()
ARAF IO X G BB T EE v LB AR R SR BB AR TR

//% 5 % /four/MethodMainOther. java
public class MethodMainOther {

static final ReentrantReadWriteLock REENTRANT READ WRITE LOCK

new ReentrantReadWriteLock() ;

static final ReentrantReadWriteLock. ReadLock readLock

REENTRANT READ WRITE LOCK. readLock();
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public static void main(String[ ] args) throws InterruptedException {
RunnableMy runnableMy = new RunnableMy();
new Thread(runnableMy, "A"). start();
new Thread(runnableMy, "B"). start();
}
static class RunnableMy implements Runnable{
@O0verride
public void run() {
readLock. lock() ;
try {
Thread. sleep(500) ;
readTest();
} catch (Exception e) {
e. printStackTrace( ) ;
} finally {
readLock. unlock() ;
}
}

public void readTest() {
readLock. lock() ;

try {
Thread. sleep(100);
Systen. out. println( REENTRANT READ WRITE LOCK
. getReadLockCount());

/1ARA X G2 S B TR R
Thread. sleep(500) ;
} catch (Exception e) {
e. printStackTrace();
} finally {
readLock. unlock() ;

}

}

PATEE R .

4
4

5. getWriteHoldCount()

AT Y HTPAT R AR A WX R 5 BT g, v DLRRAE O SO BTE AR IR, AR Bl
A Y TP AR R A U 0,

6. getWaitQueuelLength(Condition condition)

IR 8] 5 45 Al AR OCHR B Condition 45 T By AT 4 B2 55 Fe B iU A I . #20K
Condition AZ AR 45 E R AF X R AUE T
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//% 5 & /four/MethodMainWait. java
public class MethodMainWait {
static final ReentrantReadWriteLock REENTRANT READ WRITE LOCK =
new ReentrantReadWriteLock();
static final ReentrantReadWriteLock. WriteLock WRITE LOCK =
REENTRANT READ WRITE LOCK.writeLock();
static final Condition condition = WRITE LOCK.newCondition();

public static void main(String[ ] args) throws InterruptedException {
RunnableMy runnableMy = new RunnableMy();
new Thread(runnableMy, "A"). start();
new Thread(runnableMy, "B"). start();
Thread. sleep(1000);
WRITE LOCK. lock();
try {
System. out. println(REENTRANT READ WRITE LOCK
. getWaitQueueLength(condition));
condition. signalAll();
} catch (Exception e) {
e. printStackTrace( ) ;
} finally {
WRITE_LOCK. unlock() ;

static class RunnableMy implements Runnable{
(@Override
public void run() {
WRITE LOCK. lock();
try {
condition. await(); //ff §HjHh ATk FE BH 2E 55 1F
System. out. println(Thread. currentThread( ). getName());
} catch (Exception e) {
e. printStackTrace( ) ;
} finally {
WRITE LOCK.unlock();

PATERUE

o

7. hasQueuedThread(Thread thread)
iR 24 F R RN 42 B 5 15 76 55 195 30 A5 b X % B2 8 80 5 A, iR 7] boolean {H. %X
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Thread AZ MENGHELBEX S,

8. hasQueuedThreads()

A AR A AR A SR T 2R R IE AR S 1 AR AT I R Bl B S L R 7] boolean fH .

9. hasWaiters(Condition condition)

A5 RS B KK Y Condition 20 F T AT R B A IETE SRS ILE
B, A0SR R true, IR false, #2UX Condition AZ: AE NG ESKMFXTL,

10.

isFair()

A B 75 J 25 R [ boolean fi,

INGS

Lock 8424t T Lt synchronized 8 555 K B R 36 A DI RE . (H 24 FE R B9 & 2 EH kb
synchronized 84 5 & — 28, 35 BRI HAK B Mb 55 3 5o e B A 38 B 2, IR A& el — 5
— R — T —E 5.

=] &R
1. F @
(1) Lock 8 Bl 5 k2 A h B, ( )
(2) synchronized i H} 3L 5 5 B 2 F S BB . ( )
(3) ReentrantReadWriteLock 525 81 7] L 7E A S8l 3-8 5 81, ( )

4

ReentrantReadWriteLock 325 8i 7] A A 5 Pint FIR1G3E41, ( )

(5) A FEAHBEAEA P RIELEE . ( )
(6) ReentrantReadWritel.ock 1525 S 524 2 [A] Z LA I KL=, ( )
(7) ReentrantReadWriteLock 5 858 O Z M 2L BIF L EF. ( )
(8) ReentrantLock X} 4 1] LIEI & £ Condition X%, ( )
(9) ReentrantReadWriteLock 525 9t 528 A X A8 Condition X4, ( )
2. ‘E&
(1) Lock @i g8y a] DL~z B3R 18] 59 J5 32 72 ( ). (HRE)
A. lockO) B. lockInterruptibly ()
C. tryLockO) D. unlock()
(2) Lock #d5 A5 1 I [H] 22 4 Y 07 125 02 ( ). (HRIE)
A. tryLockO) B. unlockO)

3

C. tryLock(long time, TimeUnit unit)  D. newCondition()
ReentrantlLock 7 i) G812 75 HH 24 BT S04 T 2R FE R 10 7 i 2 C ). CHLIE)
A. isLocked() B. hasQueuedThreads()
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C. isHeldByCurrentThread () D. isFair(O)
(4) IR YL T Lock M0, (i)
A. ReentrantlLock
B. ReentrantReadWritelLock
C. ReentrantReadWritel.ock. Readl.ock
D. ReentrantReadWriteLock. WritelLock
(5) Lock BI7EA AT LIFC O EARRFA PR, (k)
A. lockO
B. lockInterruptibly()
C. tryLock()
D. tryLock(long time, TimeUnit unit)
3. EEE
(1) ARG 55 BER A2 ARRS , 2 2 FE I & 2 B BERAS BH ZE 9 37 BIVIR [, 4R Ji5 i i 26 /%
AR A ANE

//% 5 % /answer/TryLock. java
public class TryLock {

private static final Lock LOCK = ;

public static void main(String[ ] args) {
MyRunnable myRunnable = new MyRunnable();

new Thread(myRunnable, ).start();
new Thread(myRunnable, ). start();
new Thread(myRunnable, ). start();
new Thread(myRunnable, ).start();

1

private static final class MyRunnable implements Runnable{

(@Override
public void run() {
if( M
try {
System. out. println( + " AR ;
} finally {
LOCK. unlock() ;

}
}else{
Systenm. out. println( + " EIRAEST);

}

}

(2) ARl 55 BER A AU . 275 5 J7 SOR 5 BB G L ARG A
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//% 5 % /answer/CachedData. java

public class CachedData {
static final ReentrantReadWriteLock rwl = new ReentrantReadWriteLock();
static boolean cacheValid = false;

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

new Thread

= = = =

new Thread

’

private static final class MyRunnable implements Runnable{

(@O0verride

public void run() {
rwl. readLock( ). lock();
if (!cacheValid) {

rwl. writeLock(). lock();
try {
if (!cacheValid) {
System. out. println("FEIEIE S #1E...");
cacheValid = true;
}
/ /38 3 7 R S B =2 I AR A S A R T A I 2
rwl. readLock( ). lock() ;

} finally {

}
}
try {

System. out. println("AEIE PR S EEAE...") ;
} finally {

rwl. readLock( ). unlock();

(3) ARk 55 BER A AU . 275 5 7 SO S Ui 5 Bl AUAS AR

//%% 5 % /answer/RWDictionary. java
public class RWDictionary {
private final Map < String, Object > m = new TreeMap <>();
private final ReentrantReadWritelLock rwl = new ReentrantReadWritelLock();
private final Lock r = rwl.readLock();
private final Lock w = rwl.writeLock();



#6&  Lock®i | 131

public Object get(String key) {

’

try {
return m. get(key) ;
} finally {

public List < String> allKeys() {
r.lock();

try {

return new ArrayList <>(m. keySet());
} finally {

r.unlock();

public Object put(String key, Object value) {

’

try {
return n. put(key, value);
} finally {

public void clear() {

try {
m.clear();

} finally {

(4) AR 55 EOR A2 ACRD A B A PAT 2R F BT~ 100 (9007 %6 AL 4T ENECF
’ftﬁ%ﬁﬂ?

//%% 5 & /answer/LoopPrint. java

public class LoopPrint {
private static final ReentrantLock REENTRANT LOCK = new ReentrantLock();
private static final Condition CONDITION = REENTRANT LOCK.newCondition();

public static void main(String[ ] args) throws InterruptedException {
LoopRunnable loopRunnable = new LoopRunnable();
new Thread(loopRunnable, "A").start();
new Thread(loopRunnable, "B").start();
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static class LoopRunnable implements Runnable {
private volatile int num = 1;

@Override
public void run() {
REENTRANT LOCK. lock();
try {
for (; num <= 100; ) {
System. out. println(Thread. currentThread( ). getName( )
+":" + num);

num++ ;

}

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

} finally {

REENTRANT LOCK. unlock() ;

(5) L 5 BR AN, B 3 3 M HUTLFE A B.C. B M AT A O & i
TATED 5 3 , T BN F /&= ABCABC-=+ A 40F .

//% 5 % /answer/ThreePrint. java
public class ThreePrint {

private static final ReentrantLock LOCK = new ReentrantLock();
private static final Condition CONDITION =

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; xt++) {
LOCK. lock();

try {
String name = Thread. currentThread().getName();
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/1 %4 FRAS DL B B — ELAE 2R
while (!name. equals(loopNames[loopIndex])) {

7

}

System. out. print(name); /118 2% 24
loopIndex++;
if (loopIndex == loopNames. length) {

loopIndex = 0; // B A5

’

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

} finally {
LOCK. unlock() ;

(6) BN 1 R IE] 100, )5 80 10 DHATLRFRF 0 AT 55, BRI 2R A AT &
FEAT 55 58 i AR G IS 4 SR O th L AURS AN T

//% 5 T /answer/TenCount. java
public class TenCount {

public static void main(String[ ] args) {

FutureRun[ ] futureRuns = new FutureRun[10];

for (int 1 = 0; i< futureRuns.length; i++) {
FutureRun futureRun = new FutureRun(i * 10 + 1);
futureRuns[i] = futureRun;
new Thread(futureRun). start();

}

int numCount = 0,

for (int i = 0; i< futureRuns. length; i++) {
nunCount = numCount + futureRuns[i].getCountNum();

}

System. out. println(" 8455 " + numCount) ;

static final class FutureRun implements Runnable {

private final ReentrantLock reentrantLock = new ReentrantLock();
private final Condition condition = reentrantLock.newCondition();
private final int startNum;

private boolean isEnd = false;

private int countNum;

public FutureRun(int startNum) {
this. startNum = startNum;
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@O0verride
public void run() {
int endNum = startNum + 10;
reentrantlLock. lock();
try {
for (int i = startNum; i < endNum; i++) {
countNum = countNum + i;
Thread. sleep(1000);
}
System. out. println(Thread. currentThread( ). getName( )
+ ":done");
} catch (InterruptedException e) {

countNum = 0;
e. printStackTrace();
} finally {

isEnd = true;

reentrantLock. unlock( ) ;

public int getCountNum() {
reentrantLock. lock();
try {
while (!isEnd) {

}
return countNum;
} catch (InterruptedException e) {
e. printStackTrace();
} finally {
reentrantlLock. unlock();
}

return 0;

TR L EA AR T IHATEAZZ B e AT AE, FutureRun A 69 5B A A $ XA F X

#®AIE,




