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FERHAE— SR, MECRERISE—LARIIEHIEERBHIA, FRAFEEFEERT, MERIABNRT. A, o
TEFAEARLEY, REEREAERTLRRSS, FERLRITIHEBIEEKENCRUDE, I THtLEEER, SHILESD
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SEAZRLIREAER— MEFTREBRINE TS N FREINEIERITARIES, XELEATLIRNFACPURIZ MEOEST.
SRR R ASRERFIACPURIRTR. INRE—MEEIEAFESACPURIRAT (FIANI0LLAE) |, AILAELERIZAZILLH
CPURIFRILEAhEAZREERENEICPURRIR, EMAEBE I TRMAREIMAYESS, REIRAWFIACPURIRRIBA.
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fElavad, SCHIERERNARAAAR LD A=, @Eidd&EThreadZs, SCHIRunnabled®#, sPCallablei®O. fEERAVRHIKIES BN
TR,

1.4%7F % Thread 2453

package jo.binghe.concurrent.executor.test;
/7‘: ¥*
* @author binghe
* @version 1.0.0
* @description #k&ThreadsiHlZifs
*/
public class ThreadTest extends Thread {
@override
public void run(Q) {
//TODO TEUSFELRFR AT (¥ 1 5512 45
}
}

2.52IMRunnableiZO89CHE
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package jo.binghe.concurrent.executor.test;
Vi
* @author binghe
* @version 1.0.0
* @description SzEiRunnablesziil ZifE
*/
public class RunnableTest implements Runnable {
@override
public void run(Q) {
//TODO TEUSFELFRh AT (¥ 1 5512 45

3.5CHCallableiZOA9/CH

package io.binghe.concurrent.executor.test;
import java.util.concurrent.Callable;

Vi
* @author binghe
* @version 1.0.0
* @description s¥lcallablesEilzkfs
*/
public class CallableTest implements Callable<String> {
@override
public String call() throws Exception {
//TODO TEULSFELRFR h AT (¥ Mk 5512 4

return null;

ZizRY4Eas A

1.4%:45 80

—MEENEIE, FIRERIET,
BR. ZA2RI%dD H%Tuumle

ZHEZHAERE, MXEREZERT, H

VALY T SRR A BRI RN

TR G
Thread. start ()
h 4
Thread. sleep (long) .
Object.wait (long) //’ ‘\\
Thread. join(long)
LockSupport.parkNangs() iZ 47 (Running) oObject.wait (long)
LockSupport. parkUntil () Thread. join(long)
. BiEaA | BEs LockSupport. park () )
I SRR A — G pE S A
(TIMED_WAITING) > AT AT (WATTING)
Object. notify () RUN vield() Object. notify ()
bject. notifyAll () : ; Object. notifyAll ()
LockSupport. unpark (Thread LockSupport. unpark (Thread)
# 4% (READY)
?P’
P Y -
> AT
' FEIL
h 4

2o
(TERMINATED)

s

[E3 g
(BLOCKED)
Heh, JINEEFRESU AR,

o NEW: ¥IRIRE, SiEFEE, BREEEEAstart)5HA.
e RUNNABLE: AEfTIRZ, B

AEPRSHLEE: BrPRSisEiis.
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BLOCKED: Bﬁgbk S, FXMIRESHILE
WAITING: FREFRS, SFZREHEIEER
TIME_WAITING: EHJ‘EF%W AILATE —Eﬁjﬁj‘uﬂé
o TERMINATED: £IPIRE, HBIZfEHIT58EE.

2. X136

%‘%%g?iﬂﬁﬂf%&%ﬁﬁﬁj
Eﬁ#ﬁsﬁﬁ

ZiF A\ synchronized,

BRIE T ERE, HMHNT—MRE.

ATEFREHREAENEREL, MUREGEITIS MRS, ETRERRERIREHEENG MISER.

e WaitingTime

BlEWaitingTimeZg
TR

package io.binghe.concurrent.executor.state;
import java.util.concurrent.Timeunit;

* @author binghe
* @version 1.0.0
* @description ZRFEAWIAIR
:‘:/
public class waitingTime implements Runnable{
@override
public void run() {
while (true){

waitSecond(200);
}
}
/&R SR 2 DR
public static final void waitSecond(long seconds){
try {
TimeUnit.SECONDS.sleep(seconds);
} catch (InterruptedeException e) {
e.printstackTrace();
}
¥

e WaitingState

BUEWaitingStatezs, HEEFESE—Pwhile(true)lf&FR, FRENZHRIZE
IDANSE, synchromzed%mallmﬂ—

%, SEEIESFERIWAITINGIATS, ﬁﬁ%&D'FFﬁm,

package io.binghe.concurrent.executor.state;
Vi
* @author binghe
* @version 1.0.0
* @description ZfEfEwarting [-45fF

*/
public class waitingState implements Runnable {
@override
public void run(Q) {
while (true){
synchronized (waitingState.class){
try {
waitingState.class.wait();
} catch (InterruptedeException e) {
e.printStackTrace();
}
}
}
}
}

e BlockedThread

, fEwhile(true)fEERHIAFITimeUnit. SECONDS.sleep(long) /5 RIFEFEAITIMED_WARTINGIRZS, HSH0

SClassxdgMdsynchronizedgi, BFiEl, XPMETILEIES

, HEZESATERFIRE., B3R, Esynchronized R {ERZRIZEAIClassXIgHIwait()5
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BlockedThread=EE£7Esynchronized iR Agwhile(true fEERHIEFETimeUnit. SECONDS.sleep(long) 75 &G IFEFZHY
BLOCKEDIRZ. H/3aiA 1 BlockedThreadZf2hd, EICEENRILIESATTIMED_ WAITINGIRE, BEHILIESTFBLOCKED
RS, KB,

package io.binghe.concurrent.executor.state;
/ e
* @author binghe
* @version 1.0.0
* @description N A HERU
*/
pubTlic class BlockedThread implements Runnable {
@override
public void run(Q) {
synchronized (BlockedThread.class){
while (true){
waitingTime.waitSecond(100);

e ThreadState

BaENERE, RWIESNMEERHAPRZ, KB,
package io.binghe.concurrent.executor.state;

Vi
* @author binghe
* @version 1.0.0
* @description ZFEMEMORAS, MERLFEIIAE Gy & 1
~,':/
public class Threadstate {

public static void main(string[] args){
new Thread(new waitingTime(), "waitingTimeThread").start(Q);
new Thread(new waitingstate(), "waitingStateThread").start();

//BlockedThread-01£f2 546241, BlockedThread-024k#2 2 [H %

new Thread(new BlockedThread(), "BlockedThread-01").start();
new Thread(new BlockedThread(), "BlockedThread-02").start();

iz47ThreadStateZt, TR,

Threac

ALEE, RaHEHIERER. TMER TN jps tr S kERE T avaiHiz,

c:\>jps

21584 Jps

17828 KotlinCompileDaemon
12284 Launcher

24572

28492 Threadstate

AJLIERIThreadSateBHERIHTES /928492, T3k, BIN'jstack 284925 kE&ThreadSateHFEHANER, WA,

c:\>jstack 28492
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Full thread dump Java HotSpot(TM) 64-Bit Server VM (25.202-b08 mixed mode):

"DestroyJavavM" #16 prio=5 os_prio=0 tid=0x000000001ca05000 nid=0x1la4 waiting on condition
[0x0000000000000000]
java.lang.Thread.State: RUNNABLE

"BlockedThread-02" #15 prio=5 os_prio=0 tid=0x000000001ca04800 nid=0x6eb0 waiting for monitor entry
[0x000000001da4f000]
java.lang.Thread.State: BLOCKED (on object monitor)
at io.binghe.concurrent.executor.state.BlockedThread.run(BlockedThread.java:28)
- waiting to lock <0x0000000780a7e4e8> (a java.lang.Class for
jo.binghe.concurrent.executor.state.BlockedThread)
at java.lang.Thread.run(Thread.java:748)

"BlockedThread-01" #14 prio=5 os_prio=0 tid=0x000000001ca01800 nid=0x6e28 waiting on condition
[0x000000001d94f000]
java.lang.Thread.State: TIMED_WAITING (sleeping)
at java.lang.Thread.sleep(Native Method)
at java.lang.Thread.sleep(Thread.java:340)
at java.util.concurrent.TimeUnit.sleep(TimeUnit.java:386)
at jo.binghe.concurrent.executor.state.waitingTime.waitSecond(waitingTime.java:36)
at jo.binghe.concurrent.executor.state.BlockedThread.run(BlockedThread.java:28)
- Tocked <0x0000000780a7e4e8> (a java.lang.Class for
jo.binghe.concurrent.executor.state.BlockedThread)
at java.lang.Thread.run(Thread.java:748)

"waitingStateThread" #13 prio=5 os_prio=0 tid=0x000000001ca06000 nid=0x6fe4 in Object.wait()
[0x000000001d84f000]
java.lang.Thread.State: WAITING (on object monitor)

at java.lang.Object.wait(Native Method)

- waiting on <0x0000000780a7b488> (a java.lang.Class for
jo.binghe.concurrent.executor.state.waitingState)

at java.lang.Object.wait(Object.java:502)

at io.binghe.concurrent.executor.state.waitingState.run(waitingState.java:29)

- locked <0x0000000780a7b488> (a java.lang.Class for
io.binghe.concurrent.executor.state.waitingState)

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

"waitingTimeThread" #12 prio=5 os_prio=0 tid=0x000000001c9f8800 nid=0x3858 waiting on condition
[0x000000001d74f000]
java.lang.Thread.State: TIMED_WAITING (sleeping)
at java.lang.Thread.sleep(Native Method)
at java.lang.Thread.sleep(Thread.java:340)
at java.util.concurrent.TimeUnit.sleep(TimeUnit.java:386)
at io.binghe.concurrent.executor.state.waitingTime.waitSecond(waitingTime.java:36)
at io.binghe.concurrent.executor.state.waitingTime.run(waitingTime.java:29)
at java.lang.Thread.run(Thread.java:748)

"Service Thread" #11 daemon prio=9 os_prio=0 tid=0x000000001c935000 nid=0x6864 runnable
[0x0000000000000000]
java.lang.Thread.State: RUNNABLE

"Cl compilerThread3" #10 daemon prio=9 os_prio=2 tid=0x000000001c88c800 nid=0x6a28 waiting on condition
[0x0000000000000000]
java.lang.Thread.State: RUNNABLE

"C2 compilerThread2" #9 daemon prio=9 os_prio=2 tid=0x000000001c880000 nid=0x6498 waiting on condition
[0x0000000000000000]
java.lang.Thread.State: RUNNABLE

"C2 compilerThreadl" #8 daemon prio=9 os_prio=2 tid=0x000000001c87c000 nid=0x693c waiting on condition
[0x0000000000000000]
java.lang.Thread.State: RUNNABLE

"Cc2 compilerThread0" #7 daemon prio=9 os_prio=2 tid=0x000000001c87b800 nid=0x5d00 waiting on condition
[0x0000000000000000]
java.lang.Thread.State: RUNNABLE

"Monitor Ctrl-Break" #6 daemon prio=5 os_prio=0 tid=0x000000001c862000 nid=0x6034 runnable
[0x000000001d04e000]
java.lang.Thread.State: RUNNABLE



at java.net.SocketInputStream.socketReadO(Native Method)

at java.net.SocketInputStream.socketRead(SocketInputStream.java:116)
at java.net.SocketInputStream.read(SocketInputStream.java:171)

at java.net.SocketInputStream.read(SocketInputStream.java:141)

at sun.nio.cs.Streambecoder.readBytes(StreamDecoder.java:284)

at sun.nio.cs.Streambecoder.impTRead(Streambecoder.java:326)

at sun.nio.cs.Streambecoder.read(StreamDecoder.java:178)

- Tocked <0x0000000780b2fd88> (a java.io.InputStreamReader)

at java.io.InputStreamReader.read(InputStreamReader.java:184)

at java.io.BufferedReader.fil1(Bufferedreader.java:161)

at java.ijo.BufferedReader.readLine(BufferedReader.java:324)

- locked <0x0000000780b2fd88> (a java.io.InputStreamReader)

at java.io.BufferedReader.readLine(Bufferedreader.java:389)

at com.intellij.rt.execution.application.AppMainv2$1.run(AppMainv2.java:64)

"Attach Listener" #5 daemon prio=5 os_prio=2 tid=0x000000001c788800 nid=0x6794 waiting on condition
[0x0000000000000000]
java.lang.Thread.State: RUNNABLE

"Signal Dispatcher" #4 daemon prio=9 os_prio=2 tid=0x000000001c7e3800 nid=0x3354 runnable
[0x0000000000000000]
java.lang.Thread.State: RUNNABLE

"Finalizer" #3 daemon prio=8 os_prio=1 tid=0x000000001c771000 nid=0x6968 in Object.wait()
[0x000000001cd4f000]
java.lang.Thread.State: WAITING (on object monitor)
at java.lang.Object.wait(Native Method)
- waiting on <0x0000000780908ed0> (a java.lang.ref.ReferenceQueue$Lock)
at java.lang.ref.ReferenceQueue.remove(ReferenceQueue.java:144)
- locked <0x0000000780908ed0> (a java.lang.ref.ReferenceQueue$Lock)
at java.lang.ref.ReferenceQueue.remove(ReferenceQueue.java:165)
at java.lang.ref.Finalizer$FinalizerThread.run(Finalizer.java:216)

"Reference Handler" #2 daemon prio=10 os_prio=2 tid=0x000000001c770800 nid=0x6590 in Object.wait()
[0x000000001cc4f000]
java.lang.Thread.State: WAITING (on object monitor)

at java.lang.Object.wait(Native Method)

- waiting on <0x0000000780906bf8> (a java.lang.ref.Reference$Lock)

at java.lang.Object.wait(Object.java:502)

at java.lang.ref.Reference.tryHandlePending(Reference.java:191)

- locked <0x0000000780906bf8> (a java.lang.ref.Reference$Lock)

at java.lang.ref.Reference$rReferenceHandler.run(Reference.java:153)
"VM Thread" os_prio=2 tid=0x000000001a979800 nid=0x5c2c runnable
"GC task thread#0 (ParallelGC)" os_prio=0 tid=0x00000000033b9000 nid=0x4dcO runnable
"GC task thread#1l (ParallelGC)" os_prio=0 tid=0x00000000033ba800 nid=0x6690 runnable
"GC task thread#2 (ParallelGC)" os_prio=0 tid=0x00000000033bc000 nid=0x30b0 runnable
"GC task thread#3 (ParallelGC)" os_prio=0 tid=0x00000000033be800 nid=0x6f68 runnable
"GC task thread#4 (ParallelGC)" os_prio=0 tid=0x00000000033c1000 nid=0x6478 runnable
"GC task thread#5 (ParallelGC)" os_prio=0 tid=0x00000000033c2000 nid=0x4fe4 runnable
"GC task thread#6 (ParallelGC)" os_prio=0 tid=0x00000000033c5000 nid=0x584 runnable
"GC task thread#7 (ParallelGC)" os_prio=0 tid=0x00000000033c6800 nid=0x6988 runnable

"VM Periodic Task Thread" os_prio=2 tid=0x000000001c959800 nid=0x645c waiting on condition

INI global references: 12

B HaEAERRTESY: 8FRAWaitingTimeThreadfIZF24bFTIMED_WAITINGIRZS; BFRAIWaitingStateThreadfILFEatF
WAITINGIRZ:; BFRABlockedThread-01H94FEAMTFTIMED WAITINGIRZ; BFRFIBlockedThread-02f94LFE4FBLOCKEDYA
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ThreadState

ThreadState

MEERERSER stack HIES G MENERELA L.

ZERIIT IR
HIERIMITIRR 2R RER

AR ThreadiYstart(75 A EaIE&A2n, SAZRITINT2AMER. iR, ER—J3ES, ERES/ M SEE, HAR%E
B9start() 73 AR H I EE R ELAZATHU TN .

fign, X8, F—NERNRER, T,
package io.binghe.concurrent.1ab03;

/%
* @author binghe
* @version 1.0.0
* @description LM, E#EHHThread. start() kAT A RERI R AR KIHAT IR
*/
public class ThreadSort0l {
public static void main(string[] args){
Thread threadl = new Thread(() -> {
System.out.printin("threadl™);
s
Thread thread2 = new Thread(() -> {
System.out.printin("thread2");
ik
Thread thread3 = new Thread(() -> {
System.out.printin("thread3");
s

threadl.start(Q);
thread2.start(Q);
thread3.start(Q);

EThreadSort0 12D BIBIET =ANARAVEFE, threadl, thread2fOthread3, E Tk, EERFHRIRIAFESBIER
thread1.start(). thread2.start()fthread3.start()/5;5E 0 BIBHN= MR,

A, HERT, SENTINFEEERthread, thread2fthread3fYIINFH1TIR? =47 ThreadSort018mainfgi%, ERUIT
Ffz.

threadl
thread?2
thread3

BRI, BRI,
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threadl
thread3
thread?2

BREITRY, BRI

thread?2
thread3
threadl

EE: BMAETHERTEEESR—H.
ALIER, BRETERN, SEPUTIRFTRERR. SiErEalUsH R ELIRATHTIRS.

AR AR RERTAT IR

1.IRREIEMITIRFRI R G

FEXRSESmRT, B, ERMISIER R E RIS ISR T oA BEIEMAIHTEAZE AW SSBIE. Y, HEEH
TREFERIITIIVT. BPANTHREAZINTIUFIE?

A LAERThread2&hfjoin( 75 ERIBREAZAIAITINGG. Flgn, TEATMICES.

package io.binghe.concurrent.lab03;
Vs
* @author binghe
* @version 1.0.0
* @description ZFEMIGT, Thread.join() 5 ikRENS B LRLE FE AT IR
~,‘:/
public class Threadsort02 {
public static void main(string[] args) throws InterruptedException {

Thread threadl = new Thread(() -> {
System.out.printin("threadl”);

ik

Thread thread2 = new Thread(() -> {
System.out.printin("thread2");

b

Thread thread3 = new Thread(() -> {
System.out.printin("thread3");

s
threadl.start(Q);

/ /905 bk R T R AR PUT TE R
threadl.join(Q);

thread2.start();
thread2.join(Q);

thread3.start(Q);
thread3.join(Q);

ALAEZR, ThreadSort022&tkThreadSort012€, EEANEENEHSGIE NEFINT EAZENjoin(5%. 1A, BT
ThreadSort022§, ZERINTF-.

threadl
thread?2
thread3

BRI, BRI,

threadl
thread?2
thread3
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ZRIETH, BRI,

threadl
thread?2
thread3

HUEE), SRETNEREBRIERN, ALl EAThreadiSjoin(75 AR ELTRIEHITINS.
2.join 75 EAIRIREIZRTIITIRR

BRSAThread2&A0join (75 AREBIMIREARMIMVTING, A IR—IEREBThread2Kijoin(TAEIRE M AR,
HEAThreadijoin(75i%, M1TAT7R,

public final void join() throws InterruptedException {
join(0);
3

ALIERjoin(7FEERREFIN—MESjoin(73iE, FHESESE0, PEERHAE, WA,

public final synchronized void join(long millis)
throws InterruptedException {

long base = System.currentTimeMillis();

Tong now = 0;

if (millis < 0) {
throw new I1legalArgumentException("timeout value is negative");

}

if (millis == 0) {
while (isATive()) {
wait(0);
}
} else {
while (isAlive()) {
long delay = millis - now;
if (delay <= 0) {
break;

}
wait(delay);
now = System.currentTimeMillis() - base;

AILAEE], B—MongZBlE#ijoin()75iAfER T synchroinzed&lf, BRIXANSAR—AIZI R B — N LA E A TER.
T EERSH0, LA, ERSHANTHIZESE.

if (millis == 0) {
while (isAlive()) {
wait(0);
}

B, ERBRLwhileERNARAM SRSt ER LTRSS, NRELEHMTERIRE, NWERRZEPH
wait()/53%, FHEBSE0, HEERFwait)5%, WTRAR.

public final native void wait(long timeout) throws InterruptedException;

AILAEE, wait)75iER— M AdtrgiE, BN RER DKEEN S &R ELESFFHUTRMR.

EEIENE, BRZENwait()GEN, SEEXELTEFRES, SEFEENTRREERETHT. BRIk, &
ThreadSort023fImain()5iEM, ARAFEERjoin()GZE, SEEmain(BZEIT, HFEENTRER, main()Giiadk
ZRTHT, BIIESAFEE, FHAVTFRENWSZIE, LIS,

JavarhfiCallableflIFuture
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TEavafIZ &2 RmiE+, BRT ThreadZ&fIRunnableizO4r, AERHAYFECallablefEOFuturel7Y ., (FRA A ThreadZa&E L
PIRunnableiZOMILAE, THRERENPITEREE, RECSEFLENITM. AT, WREAEREGERTEIVRESER, B8
4., CallablefQFuturestik EE% T .

Callablei®[O
1.CallablelE07 4B

CallablefZM/2/DK1.5HIBAGZEUZNO, FIDK1.8%, WABEARHEN, WHA.

@FunctionalInterface
public interface callable<v> {
Vv call() throws Exception;

}

7EDK 1.8 RERAE— N AAEANREREO, REEZEOTLMER@FunctionalinterfacelEf#EIF, tBRILAAMER
@FunctionalinterfacejXf#&in. RE—MEOFREEE—AE, B4, XMEORERED.

1£)DKeh, SCHICallablefEORFEU N ERFR.

NN FRERXREENS, X8, oJLUBISIDEAG R Callablel#, 1#E#E Layout”skigEECallable B IRISCIIEERIRRILEN,
LIRS

Ctrl+T
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Ctrl+MNumPad /

7 O
Ctrl+A
Ctrl +Alt+A

y Current Layout F5

IXE, TTLASE Organic Layout” €I, #EEEHICallablefE ORI FRAEEIIIN TEF.
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ngCurrentClass

= n
Callable |=

SHIR: ExecutorsZEFRAVEHZSAIERZE: PrivilegedCallable, PrivilegedCallableUsingCurrentClassLoader, RunnableAdapterf
Taskz& TFAYTaskCallable,

2.5CiiCallableiZOEEX ST

ETE, HHTHIEEESR: PrivilegedCallable, PrivilegedCallableUsingCurrentClassLoader, RunnableAdapterfITask3ET~HY
TaskCallable, BAXLRALIFTIEPRIKEERR, EREA—SEBIARIREN, RESRMBRESKR, THHAE
BEXLRSIA BRI —CEECallablel, FHESE AR CLRBIE—HL, HERIBE. . . ) .

e PrivilegedCallable

PrivilegedCallable2 2 CallablelE A — MITESLIIZ, BRI CallableX S E RSB AIRANEFEE, PrivilegedCallable
KRB TR,

Vi
%/
static final class Privilegedcallable<T> implements Callable<T> {
private final callable<T> task;
private final AccessControlContext acc;

A callable that runs under established access control settings

Privilegedcallable(callable<T> task) {
this.task = task;
this.acc = AccessController.getContext();
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public T call() throws Exception {
try {
return AccesscController.doPrivileged(
new PrivilegedExceptionAction<T>() {
public T run() throws Exception {
return task.call(Q;
}
}, aco);
} catch (PrivilegedActionException e) {
throw e.getException();

MPrivilegedCallableZ(f#JERIEKE, aTLUEPrivilegedCallable B2 CallablefZOAYEI%E, FRIXMHEBYET Callableiz O,

#EPrivilegedCallableZR BN REE, 552 CallabletEAILAIXNISRFIACcessControlContextZRAYSLHINIS, 41 TFI7R.

private final callable<T> task;
private final AccessControlContext acc;

Hrr, AccessControlContextZEA]LIBEA— MNEERARRHIUREINETEE, BN EALUGRRFNEERR. BidZE
MRS ZRTLAB Y, TESLfiMtAccessControlContextZéMIRISRAT, RFEE(EiBCallableiZFO TSR, W TFFR.

Privilegedcallable(callable<T> task) {
this.task = task;
this.acc = AccessController.getContext();

AccessControlContextZERIRIER EiBiTAccessControllersifigetContext()/5iE3RENAY, XE, EEAccessControllerséfy
getContext()73i%, AT,

public static AccessControlContext getContext(){
AccessControlContext acc = getStackAccessControlContext();
if (acc == null) {
return new AccesscControlContext(null, true);
} else {
return acc.optimize();

iBidAccessControllerfigetContext()/TiEAIE Y, E5i@idgetStackAccessControlContext()77i&SEKENAccessControlContext
GRS, GNSRIRENATACcessControlContextXI&RLAIAZ, B AR AccessControlContextZ RIMSIEFIASLAIME, BN, JEA
AccessControlContextXIgRELfIoptimize()75iEREAccessControlContextRIERLA,

XE, B FgetStackAccessControlContext()FTiE2MTAR,

private static native AccessControlContext getStackAccessControlContext();

FSREANAMSGE, HiANFER B SR e hn R RARR LRI,
TR, BfIEZPrivilegedCallableéficall()5ixk, N TFA.

public T call() throws Exception {
try {
return AccesscController.doPrivileged(
new PrivilegedExceptionAction<T>() {
public T run() throws Exception {
return task.call(Q;
}
}, acco);
} catch (PrivilegedActionException e) {
throw e.getException();



1EidAAAccessController.doPrivileged()57%, {&i%PrivilegedExceptionAction, #ZEOXISFIAccessControlContextyfgR, FE&
RIENZBIAISLHIRTSR.,

B, BT AccessController.doPrivileged()/5i%, 30 FFA7R.

@callersensitive
public static native <T> T
doPrivileged(PrivilegedExceptionAction<T> action,
AccessControlContext context)
throws PrivilegedActionException;

ALESR, XE— AL, Rk, SERINHTTEREEPrivilegedExceptionActionfZEOXI5:FNAccessControlContextIdE:
SCHNEBLAX AN AT AN T. FFBTEPrivilegedExceptionActioniZEOXIERAIrun()5E+ AR CallablefZ AR call )75 AR TR
FEEEE, HEIREZEIIIS.

e PrivilegedCallableUsingCurrentClassLoader

LRI B T AR B EHE N AUA02S NSRS MIEfTAYCallabless, TRAFRII TR,

* A callable that runs under established access control settings and
* current ClassLoader
*/
static final class PrivilegedCallableUsingCurrentClassLoader<T> implements Callable<T> {
private final callable<T> task;
private final AccessControlContext acc;
private final ClassLoader ccl;

PrivilegedcallableuUsingCurrentClassLoader(Callable<T> task) {

SecurityManager sm = System.getSecurityManager();

if (sm !'= null) {
sm.checkPermission(SecurityConstants.GET_CLASSLOADER_PERMISSION) ;
sm.checkPermission(new RuntimePermission("setContextClassLoader"));

}

this.task = task;

this.acc = AccessController.getContext();

this.ccl = Thread.currentThread() .getContextClassLoader();

public T call() throws Exception {
try {
return AccessController.doPrivileged(
new PrivilegedExceptionAction<T>() {
public T run() throws Exception {
Thread t = Thread.currentThread();
ClassLoader cl = t.getContextClassLoader();
if (ccl == c1) {
return task.call(Q);

} else {
t.setContextClassLoader(ccl);
try {

return task.call(Q);
} finally {
t.setContextClassLoader(cl);
}
}
}
}, aco);

} catch (PrivilegedActionException e) {
throw e.getException();

XN EERRRILRER, Bk, EEPENT=MREE, TR

private final callable<T> task;
private final AccessControlContext acc;
private final ClassLoader ccl;



ETR, BOEiESE TN CallableXis, &S AT, BAFNRALLEEENSRL)), BIRARSEHBENSLFNER
FEBIREClassLoaderfliZ & ContextClassLoaderfIf R, FHEMEIEFEZFA=MHRRTEME, WA

PrivilegedcallableusingCurrentClassLoader(Callable<T> task) {

SecurityManager sm = System.getSecurityManager();

if (sm !'= null) {
sm.checkPermission(SecurityConstants.GET_CLASSLOADER_PERMISSION) ;
sm.checkPermission(new RuntimePermission("setContextClassLoader™));

}

this.task = task;

this.acc = AccessController.getContext();

this.ccl = Thread.currentThread() .getContextClassLoader();

ETk, BEEBQI0ZERMTREANWSEE, WTHx.

public T call() throws Exception {
try {
return AccesscController.doPrivileged(
new PrivilegedeExceptionAction<T>() {
public T run() throws Exception {
Thread t = Thread.currentThread();
ClassLoader c1 = t.getContextClassLoader();
if (ccl == cl1) {
return task.call(Q;

} else {
t.setContextClassLoader(ccl);
try {

return task.callQ;
} finally {
t.setContextClassLoader(cl);
}
}
}
}, acc);

} catch (PrivilegedActionException e) {
throw e.getException();
}

FEcall)FErEHEE@IIEAccessControllersipYAth 5k doPrivileged, {&i%PrivilegedExceptionActioniEzORYSLAIRTSRAN
AccessControlContextZEAIXt S sl

B ITiB4E: EPrivilegedExceptionAction{F&RRIrun() 75 EH3REN Y aIZFEAContextClassLoaderfd s, MNEREMIET AR
EXf9ClassLoaderxdg SittabaIContextClassLoaderXd S E2E— N5 (RLEXIRELAIER, MERFBIHEAER) , NEEREA
CallableXdgMicall() A ERELER, BN, PrivilegedExceptionActionttgEIrun()75iE-RRYXBIZTEMIContextClassLoaderiZ &
NERETTEPSRENAZEINEESXISR, T3k, BiAMACallableXdgicall()5AIREZR. REFEHFIZIEN ContextClassLoader
EENZHIRIContextClassLoader,

e RunnableAdapter

RunnableAdaptersStUikiER, AEBIETAMESTER, BITAENESHRRAENER, RABUN TR,

* A callable that runs given task and returns given result
*/
static final class RunnableAdapter<T> implements Callable<T> {
final Runnable task;
final T result;
RunnableAdapter(Runnable task, T result) {
this.task = task;
this.result = result;

}

public T call() {
task.run();
return result;

}



e TaskCallable

TaskCallableZgRjavafx.concurrent TaskZEHUBSSIERSE, TaskCallableZiFEESLH 7 CallableizOFB#E X J9FutureTaskay
%, FEEXNEFRITFRI=Ecall()73iEkEfMtask{ESAMAE. RGBT ATR.

private static final class TaskCallable<v> implements Callable<v> {

private Task<v> task;
private TaskCallable() { }

@override
public v call() throws Exception {
task.started = true;
task.runLater((Q) -> {
task.setState(State.SCHEDULED) ;
task.setState(State.RUNNING) ;
5)s
try {
final v result = task.call(Q;
if (!task.isCancelled()) {
task.runLater(() -> {
task.updatevalue(result);
task.setState(State.SUCCEEDED) ;
B
return result;
} else {
return null;
}
} catch (final Throwable th) {
task.runLater(() -> {
task._setException(th);
task.setState(State.FAILED);
Ik
if (th instanceof Exception) {
throw (Exception) th;
} else {
throw new Exception(th);

}

MTaskCallableZE2RURREEAIILEY, REXT— MaskZEBMRTE. TEEEDHrTaskCallableZéfcall() 5%,

LIEFHTHARcall05ERT, BEStEtaskidgilstarted IR B true, RREFEEFR, HEBESIIKSRXZER
State.SCHEDULED#State. RUNNING, KXt ESHEAESHFNETEM. WA

task.started = true;
task.runLater(() -> {
task.setState(State.SCHEDULED) ;
task.setState(State.RUNNING) ;
B;

ERER, FEtryREBHRPHITTaskSMcall)75i%, IREZENSR, MRESSEHENY, WEFIESHER, BARI)EERE
B Z BRI SR 4B E R TaskRI S FRAYObjectPropertyxdgedh, He, ObjectPropertyfETaskSEHHIENIAT.

private final ObjectProperty<v> value = new SimpleObjectProperty<>(this, "value");

BTk, BESIIRSRENRIPRE. TR,



try {
final v result = task.call(Q);
if (!task.isCancelled()) {
task.runLater(() -> {
task.updatevalue(result);
task.setState(State.SUCCEEDED) ;
1)
return result;
} else {
return null;

}

NREFNE T RESEER, SfAcatchORiBER, RETaskITSRAExceptionfSEFIGIKEIRE SState. FAILED, tEFiRBES
FRCAKM, #ETkR, HRESERINEE, NREExceptionEBRE, WEESEE HExceptionZBBINFEHHH. BN,
BEEmEEREEE NExceptiongSEHIH, W=,

catch (final Throwable th) {

task.runLater(() -> {
task._setException(th);
task.setState(State.FAILED);

b

if (th instanceof Exception) {
throw (Exception) th;

} else {
throw new Exception(th);

}

ARSI S RERrFuturei®O

[tz ]

TEavalFRITED, AMR LSS NTIRSERZER, — X RERS RS HTETRAES, FEBEEESERY
12, —£RLSSIOMETRGES, BEERLR.

1.TREEROFSIER

FTIREIERNFHES, ATUEERSESTHEESEETET, WY, TEEERGESHITEREE, —MAoEILUE
FREE7T AR ES A0S TAR.

BARREERR: EX—MEERD, AEROSEslESEREgErmE, BINEEEREREONTIEEhrem. KEEEO
SESSH—RAHMHEESSRENTIET, ESETHEBAREONE, FUTEVROSSIEPRSIERMEERERE. X8, B
—MERRRIHESE,

o ENEEEN
package io.binghe.concurrent.lab04;

Vi
* @author binghe
* @version 1.0.0
* @description & X[Hi{#EN
*/
public interface Taskcallable<T> {
T callable(T t);
}

BEFEONERE, XEHAEERAEN TiZE,
o EM(ESEREIERIEIRS
package io.binghe.concurrent.lab04;
import java.io.Serializable;
[

* @author binghe
* @version 1.0.0


af://n201
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* @description fE&5HATE R
*/
public class TaskResult implements Serializable {
private static final Tong serialversionUID = 8678277072402730062L;

Vi

* ARSRE

*/

private Integer taskStatus;
/%

* EEIHE

*/

private String taskMessage;
Vi

* ARG R

*/

private String taskResult;

//EWgetterfilsetteriik
@override
public String toString() {
return "TaskResult{" +
"taskStatus=" + taskStatus +
", taskMessage='" + taskMmessage + '\'' +
, taskrResult="'" + taskResult + '"\'' +

"1

[T}

o GEEENFEOAISSIISE

[EEREORISEE E ZE AR ES AR ESERATHENANSANE, X8, ATHEER, AZRSERGERE. ARFERES
TRBOML 5337 SR SRR A S HTFILLIE,

package io.binghe.concurrent.lab04;

* @author binghe
* @version 1.0.0
* @description [l 501 SLELE
*/
public class TaskHandler implements TaskCallable<TaskResult> {
@override
public TaskResult callable(TaskResult taskResult) {
//TODO =345 A Jm 0t — 22 b3
System.out.printin(taskrResult.toString());
return taskResult;

o BIRESSAIHITE

ESHIHUTREEMNITESHIZE, STHRunnableiE, FELZEHE N — 1 EEEOXERIRTE—StringZ BHYES S
(BEMESRISE) . AEEEDEPENREZEOMESSH. ErunsizFHiuTEs, ESTREBESHEREESEN
TaskResultxdsR, JBFEEIEREORITTIEG TaskResultlIRIGBEIEIETTIES,

package io.binghe.concurrent.lab04;
Vi
* @author binghe
* @version 1.0.0
* @description fE&H4T
*/
public class TaskExecutor implements Runnable{
private TaskCallable<TaskResult> taskCallable;
private String taskpParameter;

public TaskExecutor(TaskCallable<TaskResult> taskCallable, String taskParameter){
this.taskcallable = taskcallable;
this.taskParameter = taskParameter;



@override

public void run(Q) {
//TODO — RHN55-8 4 , ¥ .45 RE R E iTaskResu Tt G IR [l
TaskResult result = new TaskResult();
result.setTaskStatus(l);
result.setTaskMessage(this.taskParameter);
result.setTaskResult (" & mHKT") ;
taskCallable.callable(result);

Py

EXE, BOKRAERERSTH T, E Tk, MRNHERSRBEIRLAESNERT.

o SIS ZE
package io.binghe.concurrent.lab04;

Vi
* @author binghe
* @version 1.0.0
* @description llik[alif
7‘:/
public class TaskcallableTest {
public static void main(string[] args){
Taskcallable<TaskResult> taskCallable = new TaskHandler();
TaskExecutor taskExecutor = new TaskExecutor(taskcallable, "WlRK[FHIA(ES");
new Thread(taskExecutor).start();

ERZEH, (FERThreadROE—MNTVEIE, FHEMERETES. ETEFRENEOSUEN TR,
TaskResult{taskStatus=1, taskMessage='Ulli®[21ifi{E55"', taskResult="SEb I}

AREALRARR XIS AR, XE, REBBRIERT ThreadsSREIEHEMEIE, tBAILAERLAZbATITT
M. KRABTLIRLALAE RIS BN EFE RS S5 R,

2 BREERMFEER

REFAREHZOERESEESINER, BRXMAXFEHEEREESZ. FIDKPRETIUERREISEERMIES 2,
& BIHRMERFutureE M aE HSCH 2 FutureTask RIZKUES AR EIZE R,

o fFRFuturelEZORENFLER
fEAFutureENAFRSLIBEFENEEHITER, WTF.

package io.binghe.concurrent.lab04;
import java.util.concurrent.*;

Yok

* @author binghe

* @version 1.0.0

* @description JllikFuturetlii iz gt f
*/

public class FutureTest {

public static void main(string[] args) throws ExecutionException, InterruptedException {
ExecutorService executorService = Executors.newSingleThreadeExecutor();
Future<String> future = executorService.submit(new Callable<sString>() {
@override
public string call() throws Exception {
return "WIRFuturedkKI T4 " ;

5)E
System.out.printin(future.get());
executorsService.shutdown();



B TR TR,

MR FuturesfRlUT 45 1

o {FFFutureTaskZEIRENFELER
FutureTaskEBERT LA A Thread & EFIATLAE AR, TR, B MXFRERS.

R Thread XANERRPIGI AR,

package io.binghe.concurrent.lab04;
import java.util.concurrent.*;

Vaii
* @author binghe
* @version 1.0.0
* @description iXFutureTask kKo 45
%/

public class FutureTaskTest {

public static void main(Sstring[] args)throws ExecutionException, InterruptedException{
FutureTask<string> futureTask = new FutureTask<>(new Callable<String>() {
@override
public string call() throws Exception {
return "JliXFutureTaskIREUF 45 5" ;

Ik
new Thread(futureTask).start();
System.out.printin(futureTask.get());

B TERI T

MR FutureTaskREL A4 45 3

EREAZAIERRAIT.

package io.binghe.concurrent.lab04;

import java.util.concurrent.*;

Vo
* @author binghe
* @version 1.0.0
* @description MlikFutureTaskikKH 5455
W/

public class FutureTaskTest {

public static void main(string[] args) throws ExecutionException, InterruptedException {
ExecutorService executorService = Executors.newSingleThreadeExecutor();
FutureTask<String> futureTask = new FutureTask<>(new Callable<String>() {
@override
public string call() throws Exception {
return "jlliXFutureTaskIREL 451" ;

b
executorsService.execute(futureTask) ;
System.out.printin(futureTask.get());
executorsService.shutdown();

B TERI TR,



IiRFutureTaskRHLR L4 R
AILAERIERFuturelMe&E Future Task S SIRIN RS AR ER IR ORIN L ERERES T, T8 SUBRLHARRS,
XERZRZHFEEM.
BT, URADHT FFuturelz,
FERETFutured]
1.Futurei®%

FutureZ)DK1.5FERISERIZREC, ERARSATAR.

package java.util.concurrent;
public interface Future<v> {
boolean cancel(boolean mayInterruptIfRunning);
boolean iscCancelled();
boolean isbone();
VvV get() throws InterruptedException, ExecutionException;

VvV get(long timeout, TimeUnit unit)
throws InterruptedeException, ExecutionException, TimeoutException;

AILAER, EFuturelEOsh, BHEENTSMHSEE. B TR, MOBINA XS EERNE X,
e cancel(boolean)

EUHESHINT, Bl—booleanstBUf9S4), AINEGHESS, MikEtrue, BREfalse, HEFBTETTH, CEERSER
HREREERGERS, J3iEsiREfalse, RRESIEAN. HESKEEATITE, FEERRErue (BUERD) , W
BIESABIET. MRASBESH, SREXARIEENbooleanE RS R AER T M LRSI THAIERECE HaNE THIE
=.

e jsCancelled()
HIRHMES TSR AIERHEEE, MREESTHRZEHEEIE, WiREtrue; BN, iR[Elfalse,
REZFEFE—MT: REESKEE, EBEETSEZEIEEIGE, Z748iEEtrue, RRIISSEHERINNE. HittERASIEE

false,
e isDone()

SRR EETH, NRASERLER. NHERHEEH, #EH, #HaREtrue, FNMESBETH.
° get()

LESTRAT, BERREESIVERENE, BESKTME, SHESTAFHREIESEREIE.
* get(long, TimeUnit)

LIESSTRAY, BEIREESHNERENE, SESKSHAT, FHESTM, HEETBINEENE, ERirEnEsS<, U
IRELER; BN, HiHTimeoutExceptionS s,

2.RunnableFuturei&[]
Futurel#EZOB—1EEMFED, BBFERunnableFuturef#[d, RunnableFutureiEZOAMBAE T FutureZ, MBMET
java.lang.Runnablef&, ERAIEIITATR,

package java.util.concurrent;

public interface RunnableFuture<v> extends Runnable, Future<v> {
void run(Q);
3
XE, A—T, RunnableFutureOE I MlBIgE? BIF 7 HER! IBIEE. . .

XAMNEORE R run()75 5 RS TESIERRISIE.
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3.FutureTask3

FutureTaska82RunnableFutureiZ O — M EEEEAISCINZE,

BLH T RunnableFuture®Z. FutureiZO#ORunnableiZOAYRT

B, FutureTaskZEAGRRBLLIRE, XMFAMIE T, KFKBT7Ejava.util.concurrent F&EE,

(1) FutureTaskEFPEESEER

fEFutureTaskEFRFEEN T —MASEEstate, XNETEFF T volatileXEFEMm, XB, KRREEMBvolatileXEF@T
NEEEIZ SRR IAIRER S, BEaSBRE S Hvolatile EF2UNARIEAEREMN. BEE, EXTIMES

BITIHIRESEE, T,

volatile int state;

static final int NEwW =0

static final int COMPLETING =1

static final NORMAL =2

EXCEPTIONAL = 3;
4
5
6

private
private
private
private
private
private
private
private

int
int
int
int
int

static final
static final
static final
static final

CANCELLED =
INTERRUPTING =
INTERRUPTED =

Heh, RIERPEE TN TRRAERERE, WA,

NEW -> COMPLETING -> NORMAL

NEW -> COMPLETING -> EXCEPTIONAL
NEW -> CANCELLED

NEW -> INTERRUPTING -> INTERRUPTED

BTk, BN THM/LMRREE, T
Callable<v> callable;

Object outcome;

volatile Thread runner;
volatile waitNode waiters;

private
private
private
private

NEFFEAFERCallablef®O7Y, CallableBFEEMZAKBAall)FEFUTRIMES T .

° outcome: Object3E, FNEIget()TFRBEINERMIEREFHEE.

e

e runner: i&{TCallablefy%kig,
[N ERERED T CASIHRIEEER .
o waiters: WaitNodeZsBIfarE,

=
o

F—TWaitNodeZERIENX,, WA,
static final class waitNode {

volatile Thread thread;
volatile waitNode next;

waitNode() { thread = Thread.currentThread(); }

BILAEEI, WaitNodeZE2FutureTaskZEAIEESNERZE,
BidaETEEthread TEIR B AHRIZKIE,

(2) ¥H&ETTIE
Tk, RFutureTaskfIMMIIETT X, HURESR, WA,

public FutureTask(cCallable<v> callable) {
if (callable == null)
throw new NullPointereException();
this.callable = callable;
this.state = NEW;

public FutureTask(Runnable runnable, V result) {
this.callable = Executors.callable(runnable,
this.state = NEW;

ErhEN T — M Thread R EEFUER T—WaitNodeT5

[=]
ETHASERCASIRIEEERE, XEARAFTENECASEavafRIE&ELZ 2R —M7I,

FRTEFLARMEE, EFutureTaskiISEII, SIBISCASEESIHHRISTIMESHIZITIN

<BEY5IA. H

result);



(3) BREIESTMAE
REEFATERDG, BR—MISESWENGE, I—MESESTHRITE, TR,

public boolean isCancelled() {
return state >= CANCELLED;

}

public boolean isbone() {
return state != NEW;

}

XFAED, HRETHESINSRAEESERCENETEMAMN. NESXEFIRTR? BREEFutureTaskSEhE L ATIK
SEERY, HEENTEYRENEN, FAEMEENM. Hf, KFa&ESFCANCELLEDAIEEICANCELLED,
INTERRUPTINGFOINTERRUPTED, IX=MAIIAILAFRREECEWENH. SNSAFEFTNEWRS, AJLIFRNMES EETH.

BERE, ARILUFH—R: DEERBERED, SRBNEREXACEBIAS, AEEERIISHEIRENREEERN
R, BMEIINSAELSLETESRENE, XEEREIEIANFBIRITHISFIN, XB, BENAREESEIASIN
FHIFFFHESRAYIRRD.

(4) BUESE
HAMBLER ARG, TR, B2IBRcancel(boolean)fFixk, W TFFR.

public boolean cancel(boolean mayInterruptIfRunning) {
if (! (state == NEW &&
UNSAFE . compareAndswapInt(this, stateoffset, NEWw,
mayInterruptIfRunning ? INTERRUPTING : CANCELLED)))
return false;

try { // in case call to interrupt throws exception
if (mayInterruptIfRunning) {
try {

Thread t = runner;
if (t = null)
t.interrupt(Q);
} finally { // final state
UNSAFE.putorderedInt(this, stateoffset, INTERRUPTED);
}
}
} finally {
finishCompletion();

}

return true;

TR, $RfiBcancel(boolean)fsi, fEcancel(boolean)FiEd, BESCHIMESHRSFICASHHEELER, WRESHRERET
NEWEE CASHYIR(EiRElfalse, NE#EREfalse, FESBIEAM. W0 TFAR.

if (! (state == NEW &&
UNSAFE . compareAndswapInt(this, stateoffset, NEW,
mayInterruptIfRunning ? INTERRUPTING : CANCELLED)))
return false;

Tk, fEryURBRT, BESHIMTE SR AR RIS RS REUHESRIETT. R LIRMEEIESAAERIEE, WL
—Mhread|FFE KIS TESHILIE, BEANZERATH, BRLENSRMinterrupt(73EkFIIZENIET, &EE
SRR APPSR,

try {
if (mayInterruptIfRunning) {
try {
Thread t = runner;
if (t !'= null)
t.interrupt(Q;
} finally { // final state
UNSAFE.putOrderedInt(this, stateoffset, INTERRUPTED);
}
}



X8, RNEEEZRSERRIRUNSAFE. putOrderedint()73i%, RANTERMTARE? RHEE—T, WTAx.

public native void putorderedInt(Object varl, Tong var2, int var4);

AILAEE, NE—AEE, 1BIE, XBEEAEE, BENERIFRXLTENER.
B3R, cancel(boolean)fFiERift NfinallyXigHk, W AR,

finally {
finishcompletion();
}

ALAEEIE inalllyfSEBHiER T finishCompletion()/5i%, BIBEN, finishCompletion()/5iARNERITSZHIETT, EKREE
EEWEEIA. RElfinishCompletion(75iA+FE—T, W TR,

private void finishCompletion() {
// assert state > COMPLETING;
for (waitNode q; (q = waiters) != null;) {
if (UNSAFE.compareAndSwapObject(this, waitersoffset, q, null)) {
for ;) {
Thread t = q.thread;
if (t = null) {
q.thread = null;
LockSupport.unpark(t);
}
waitNode next = .next;
if (next == null)

break;
g.next = null; // unlink to help gc
g = next;
}
break;
}
}
done();
callable = null; // to reduce footprint

ffinishCompletion(73i&9, BSEEN—MorfEik, BHELIERFIwaitersanull, FEEIRH, FIRTCASERIERERII, WRATH
BHTIFRGPBEE, B, BX— MorBEieER, EEIEEIMAT, EEEWaitNodetkhiILARE, FEIE 7M. HWaitNode

HEEFPRYSAEE T5omR, BidbreakiBHINEforfEHR, ZTRIAAdone(75i%. done(TANEMIARIE? REEE—T, W
TR

protected void done() { }

AILAEER, done()FSiER—NERIZIEM, KR FISRIMEARIISBEE,

HFAMEARSh, FEERHESE, T —LauMNIlEsBE, TLEFEHRESdone()75iARISEHL,
(5) get)73i%

#rerE REFutureTaskSEAMRID, FutureTaskEhsEIl T N get()73i%, WA=,

public v get() throws InterruptedException, ExecutionException {
int s = state;
if (s <= COMPLETING)
s = awaitDone(false, OL);
return report(s);

}

public v get(long timeout, TimeuUnit unit)

throws InterruptedException, ExecutionException, TimeoutException {

if (unit == null)
throw new NullPointereException();

int s = state;

if (s <= COMPLETING &&
(s = awaitDone(true, unit.toNanos(timeout))) <= COMPLETING)
throw new TimeoutException();

return report(s);



REHIget0FENBESREITRREY, SER, HEIREESER. B28Rget(HENAESKRIETTM, FESSERE
H T#BATAYIE], STimeoutException&H.

BN get\FENFERBEEASZ, —NKEHBIRE, —EBIRE, XBiR—TEEZIE, AMESHNSesIRESEa/NTaEE
ZTCOMPLETING, tBFiEik, (FEENEWRESEZECOMPLETING, JMAawaitDone()/55%, & FawaitDone()/5 EHISEIN, R
Fime

private int awaitDone(boolean timed, long nanos)
throws InterruptedeException {
final Tong deadline = timed ? System.nanoTime() + nanos : OL;
waitNode q = null;
boolean queued = false;

for ;) {
if (Thread.interrupted()) {
removewaiter(q);

throw new Interruptedexception();

}

int s = state;
if (s > COMPLETING) {
if (q !'= null)
q.thread = null;
return s;
}
else if (s == COMPLETING) // cannot time out yet
Thread.yield(Q);
else if (q == null)
q = new waitNode();
else if (!queued)
queued = UNSAFE.compareAndSwapObject(this, waitersoffset,
g.next = waiters, q);
else if (timed) {
nanos = deadline - System.nanoTime();
if (nanos <= 0L) {
removewaiter(q);
return state;
}
LockSupport.parkNanos(this, nanos);
}
else
LockSupport.park(this);

TR, RfRawaitDone()/5i%k. fEawaitDone()/5iEH, REEWFHEorBiEER, ERATETHMHRILIZESH PR, R
ST, NERremoveWaiter(iG HRILAZM RIS, FFEMIH InterruptedException®E, 0 FA7N.

if (Thread.interrupted()) {
removewaiter(q);
throw new Interruptedexception();

ETR, FIESHZRPINSERTM, RN, FEEEORTAT, WEHhRSREERENT, REISFHESHIR
&, WTATR.

int s = state;
if (s > COMPLETING) {
if (q !'= null)
g.thread = null;
return s;

HESAPRSHICOMPLETINGHY, FHRIL&FELLHCPURIR, W™=,

else if (s == COMPLETING)
Thread.yield(Q);



SR, GRS, TR,

else if (q == null)
g = new waitNode();

WMNRqueuediEEHfalse, BIICASEIEqueuedlifl, WNRawaitDone()f5iAEERtimedSEotrue, NITEHERTAIE, ZAJHE
B, MR PBRERIEEFREESIRS, TR, MEKER, NES@ENEE, WA

else if (!queued)
queued = UNSAFE.compareAndswapObject(this, waitersoffset,
g.next = waiters, q);
else if (timed) {
nanos = deadline - System.nanoTime(Q);
if (nanos <= 0L) {
removewaiter(q);
return state;
}

LockSupport.parkNanos(this, nanos);

MRTHE CDARRPERM, WELRZAERENFHERES, T

else
LockSupport.park(this);

ETR, ERget)5iE+, HawaitDone()SiEREILER, B TSHINRSARESNT, #hai@Areport(f5iL, FHEHRIESH
RSEEEreport()F5iE+F, FHREILER, MR,

return report(s);

Bk, XEREEF Treport()75iEM, mEtEE Treport(75iARISEI, WA,

private V report(int s) throws ExecutionException {
Object x = outcome;
if (s == NORMAL)
return (V)x;
if (s >= CANCELLED)
throw new CancellationException();
throw new ExecutionException((Throwable)x);

BILAEE, report(75iARISCEILLIRER, B, HoutcomeHIEMMELA TR, B R, TEEHNEKENESIKES, MRRE
JINORMAL, M@z BUzRARE]; HESHNSATHESTCANCELLED, tBHEESEEHE, ity
CancellationExceptionsz&, EftERNIHIHExecutionExceptionF &,

ZEiit, get0F AN, TR —EEEFeget(ANTI, EAget)H AR MFERFutureEOFfNFutureTaskERY, FEFRIAILL
BN — N,

(6) set()J7ixSsetException()7Ti%
YR FutureTaskERIRID, FETREEINEset()fTiESsetException()/5i%, N FF7.

protected void set(V v) {
if (UNSAFE.compareAndswapInt(this, stateoffset, NEwW, COMPLETING)) {
outcome = v;
UNSAFE.putOrderedint(this, stateoffset, NORMAL); // final state
finishCompletion();

}

protected void setException(Throwable t) {
if (UNSAFE.compareAndswapInt(this, stateOffset, NEW, COMPLETING)) {
outcome = t;
UNSAFE.putorderedInt(this, stateoffset, EXCEPTIONAL); // final state
finishCompletion();



BRI LAEH, set()fikSsetException()FiARMNBE L F—#, REMREASIKESH—MEIRSZEANORMAL, —NME
RSB SIEXCEPTIONAL,

ZETFfinishCompletion()/5i%, BIES&HHNT
(7) run()AixSrunAndReset()/5i%
TR, BErun(EET, run(E AR AR,

public void run(Q) {
if (state != NEW ||
I UNSAFE . compareAndswapObject(this, runneroffset,
null, Thread.currentThread()))
return;
try {
callable<v> c = callable;
if (c !'= null && state == NEW) {
V result;
boolean ran;
try {
result = c.call(Q);
ran = true;
} catch (Throwable ex) {
result = null;
ran = false;

setException(ex);
}
if (ran)
set(result);
}
} finally {

// runner must be non-null until state is settled to

// prevent concurrent calls to run()

runner = null;

// state must be re-read after nulling runner to prevent

// leaked interrupts

int s = state;

if (s >= INTERRUPTING)
handlePossibleCancellationInterrupt(s);

AILUX A, REFERT FuturefiFutureTask, EJEZ?*Aﬁ%run VEiERIETES, ERrun(SFEIRERIEEESER. Erun()
FiEd, MNRBEPASRENEW, SECASEIEREINGER false, NEERE, TEW-}F SR, W,

if (state != NEW ||
IUNSAFE . compareAndSwapobject(this, runneroffset,
null, Thread.currentThread()))
return;

BT, FEryRIBtReh, EHRTEallablelf{BELS—NEiTEEc, FIFIGREERSTnull, FEESIRSANEW, NEAE
CallableOcall()FFix, FIRKEREUE, FigranTEiIRENtrue, HIEFMHEERN, BRKERNTEREANUI, ranEg
BB Mfalse, FEIERsetException()/TEBESHIPATIRBENEXCEPTIONA, T3k, WRranZ&ytrue, NEMset(75i%, M0
TR,

try {
callable<v> c = callable;
if (c !'= null && state == NEW) {

V result;

boolean ran;

try {
result = c.call(Q);
ran = true;

} catch (Throwable ex) {
result = null;
ran = false;
setException(ex);

}

if (ran)



set(result);

ETk, ERFaENfinallyRi3RE, TR,

finally {
// runner must be non-null until state is settled to
// prevent concurrent calls to run()
runner = null;
// state must be re-read after nulling runner to prevent
// leaked interrupts
int s = state;
if (s >= INTERRUPTING)
handlePossibleCancellationInterrupt(s);

XE, BrunnergBHnull, MNEESHLEIRSATFHESTINTERRUPTING, tatRefEimdlry. NEHR
handlePossibleCancellationinterrupt()/5i%, ## 3k, & FhandlePossibleCancellationinterrupt()75iE&AIsCIN,

private void handlePossibleCancellationInterrupt(int s) {
if (s == INTERRUPTING)
while (state == INTERRUPTING)
Thread.yield(Q);

AJLAEZI, handlePossibleCancellationinterrupt()/5;ERISCIILLEL B, HESHPRESAINTERRUPTINGHET, {#ERAwhile(fEER, %
HAZERIESIRESIINTERRUPTING, FHRILESANCPURIRRER, tBREn, JESSTME, BHGRERSHANEIE,

runAndReset()73iZRIZESrun(EARZ, RZrunAndReset()TiESE nallyNIBRAIEESIREEEINEW, runAndReset()75
ERSRCIBI TR, MAESIRT .

protected boolean runAndReset() {
if (state != NEwW ||
IUNSAFE . compareAndSwapobject(this, runneroffset,
null, Thread.currentThread()))
return false;
boolean ran = false;
int s = state;
try {
Callable<v> c = callable;
if (c != null && s == NEW) {
try {
c.callQ); // don't set result
ran = true;
} catch (Throwable ex) {
setException(ex);

}
} finally {
// runner must be non-null until state is settled to
// prevent concurrent calls to run()
runner = null;
// state must be re-read after nulling runner to prevent
// Tleaked interrupts
s = state;
if (s >= INTERRUPTING)
handlePossibleCancellationInterrupt(s);
}

return ran & s == NEW;

(8) removeWaiter()J3i%

removeWaiter()77,=P EEEEMBIEEIITTRBRWaitNodeRRIZIE, LERES, WTATR.

private void removewaiter(waitNode node) {
if (node !'= null) {
node.thread = null;



retry:

for (;3) { // restart on removewaiter race
for (waitNode pred = null, q = waiters, s; q != null; q = s) {
S = g.next;
if (g.thread !'= null)
pred = q;

else if (pred !'= null) {
pred.next = s;
if (pred.thread == null) // check for race
continue retry;

}
else if (!UNSAFE.compareAndSwapObject(this, waitersoffset,
q, s))
continue retry;
}
break;

e, FFutureTaskXI&RE, BTG,

// Unsafe mechanics
private static final sun.misc.Unsafe UNSAFE;
private static final Tong stateoffset;
private static final Tong runneroffset;
private static final Tong waitersoffset;
static {
try {
UNSAFE = sun.misc.Unsafe.getUnsafe();
Class<?> k = FutureTask.class;
stateoffset = UNSAFE.objectFieldoffset
(k.getDeclaredrField("state"));
runneroffset = UNSAFE.objectFieldoffset
(k.getDeclaredrField("runner"));
waitersoffset = UNSAFE.objectFieldoffset
(k.getDeclaredField("waiters"));
} catch (Exception e) {
throw new Error(e);

}

KFXERBIER, STEESERERTCASYERIFMRE, XEHABIRY.
Z|lt, XFFutureiZzOFOFutureTaskSEHYRIBF DT 7.

SimpleDateFormat¥HEIERZ LIaRE

fEtESimpleDateFormat3, BwMiid)avaFFRIEHEASREIEE. R, EilElava R BHAR BRI, X8, At
AdstSimpleDateFormatZEE&IEL2RRIE? BL/MKEERTRERIRHEE A FEFIE L—BEEHSimpleDateFormatZEkfik
STV BERFNRTRIZSENEUE, —BENRBRENT! RNEER: &8, BERAMRIINEFRIEAZISimpleDateFormatZEHIl
EERNHEE, EHERTMINRSRISGE!

ETE, BiIH—EE FMEaH A FSimpleDateFormatZ &ML eaiR, LARIFiRRSimpleDateFormatZ L £ a) R,

EISimpleDateFormatXHNEIEZ LA

AT EYSimpleDateFormatEHIgkiEe e, —FiREBENANHEERLERES)avaFFAEHHICountDownLatch3&F
SemaphoreZ&REMEIEL A,

B%CountDownLatchZf1SemaphoreZRI B AR RRIE SIRIDEINE [BHAER] BYSFREDT. XB, ARRFE
FMiECountDownLatchZE AT LU{FE— MRS SFHEMLES BHITREE BT, MmSemaphoreZXA]LIEBA—MTEESE, ¥R
HSRENERILIERN, £EAFRRHIGIEEERNSENE, FINRRS.

7, FeRETEMSImpleDateFormats iYLAE R £AYES, WA,

package io.binghe.concurrent.1ab06;
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import java.text.ParseException;

import java.text.SimpleDateFormat;

import java.util.concurrent.CountDownLatch;
import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;
import java.util.concurrent.Semaphore;

Vi
* @author binghe
* @version 1.0.0
* @description JliXsimpleDateFormatf)LfEAs 24 it
*/
public class SimpleDateFormatTest0l {
/ /AT BB
private static final int EXECUTE_COUNT = 1000;
/ /R IEAT i 2 B i
private static final int THREAD_COUNT = 20;
//SimpleDateFormati %
private static SimpleDateFormat simpleDateFormat = new SimpleDateFormat("yyyy-MmMm-dd™);

public static void main(string[] args) throws InterruptedException {
final semaphore semaphore = new Semaphore(THREAD_COUNT) ;
final CountDownLatch countDownLatch = new CountDownLatch(EXECUTE_COUNT) ;
ExecutorService executorService = Executors.newCachedThreadrPool();
for (int i = 0; i < EXECUTE_COUNT; i++){
executorsService.execute(() -> {

try {
semaphore.acquire();
try {

simpleDateFormat.parse("2020-01-01");
} catch (ParseException e) {
System.out.printIn("4f%: " + Thread.currentThread().getName() + " #&=fbH Y%k
Wy
e.printStackTrace();
System.exit(l);
}catch (NumberFormatException e){
System.out.printIn("4f%: " + Thread.currentThread().getName() + " =4k H %k
Wy
e.printStackTrace();
System.exit(l);
}
semaphore.release();

} catch (InterruptedeException e) {
System.out.printIn("{55 &K AEHE");
e.printStackTrace();

System.exit(1l);
}
countbownLatch.countbown() ;
53

}
countbDownLatch.await();
executorsService.shutdown();
System.out.printTn(" i feks b B 5

AJLAEZR, fESimpleDateFormatTest0128d, BAEN TENER, —MNEEFITHZRE, — EREETHEERSZ. EF
hE S AR FICountDownLatch3é$5Semaphore28RIEIIEH AN SHE. Hep, SXHEEAHREBRBNT—{T.

simpleDateFormat.parse("2020-01-01");

LIEFARISER, FIEEXAER, FREENMEFIET. SEFIERETE, ST FELESCaEmMT".
BTSSR E RN TR,

Exception in thread "pool-1-thread-4" Exception in thread "pool-1-thread-1" Exception in thread "pool-
1-thread-2" Zf%: pool-1-thread-7 #=01tk H %M

£5F2: pool-1-thread-9 #s:\1k HIWIKK

Z7%: pool-1-thread-10 &%=k H %M



Exception in thread "pool-1-thread-3" Exception in thread "pool-1-thread-5" Exception in thread "pool-
1-thread-6" #Zf%: pool-1-thread-15 #31k H sk
2F%: pool-1-thread-21 4=tk HI%M
Exception in thread "pool-1-thread-23" ##£: pool-1-thread-16 ##%z0tk H HI%K
ZF2: pool-1-thread-11 =4k H %M
java.lang.ArrayIndexoutOfBoundsException
#f2: pool-1-thread-27 #%=0fk HHIIK
at java.lang.System.arraycopy(Native Method)
at java.lang.AbstractStringBuilder.append(AbstractStringBuilder.java:597)
at java.lang.stringBuffer.append(StringBuffer.java:367)
at java.text.DigitList.getLong(DigitList.java:191)%#%: pool-1-thread-25 #%=0tk H IR

at java.text.DecimalFormat.parse(DecimalFormat.java:2084)

at java.text.SimpleDateFormat.subParse(SimpleDateFormat.java:1869)

at java.text.SimpleDateFormat.parse(SimpleDateFormat.java:1514)
24F2: pool-1-thread-14 #& =4k H %M

at java.text.DateFormat.parse(DateFormat.java:364)

at jo.binghe.concurrent.lab06.SimpleDateFormatTest0l.lambda$main$0(SimpleDateFormatTest0l.java:47)
Zf2: pool-1-thread-13 #=NULHIARK at
java.util.concurrent.ThreadPoolExecutor.runworker(ThreadPoolExecutor.java:1149)

at java.util.concurrent.ThreadPoolExecutor$worker.run(ThreadPoolExecutor.java:624)

at java.lang.Thread.run(Thread.java:748)
java.lang.NumberFormatException: For input string:

at java.lang.NumberFormatException.forInputString(NumberFormatException.java:65)
2kF2: pool-1-thread-20 #:\LHBIkM at java.lang.Long.parseLong(Long.java:601)

at java.lang.Long.parseLong(Long.java:631)

nwn

at java.text.DigitList.getLong(DigitList.java:195)

at java.text.DecimalFormat.parse(DecimalFormat.java:2084)

at java.text.SimpleDateFormat.subParse(SimpleDateFormat.java:2162)

at java.text.SimpleDateFormat.parse(SimpleDateFormat.java:1514)

at java.text.DateFormat.parse(DateFormat.java:364)

at io.binghe.concurrent.1ab06.SimpleDateFormatTest0l.lambda$main$0(SimpleDateFormatTest0l.java:47)

at java.util.concurrent.ThreadPoolExecutor.runworker(ThreadPoolExecutor.java:1149)

at java.util.concurrent.ThreadPoolExecutor$worker.run(ThreadPoolExecutor.java:624)

at java.lang.Thread.run(Thread.java:748)
java.lang.NumberFormatException: For input string:

at java.lang.NumberFormatException.forInputString(NumberFormatException.java:65)

at java.lang.Long.parseLong(Long.java:601)

at java.lang.Long.parseLong(Long.java:631)

at java.text.DigitList.getLong(DigitList.java:195)

at java.text.DecimalFormat.parse(DecimalFormat.java:2084)

at java.text.SimpleDateFormat.subParse(SimpleDateFormat.java:1869)

at java.text.SimpleDateFormat.parse(SimpleDateFormat.java:1514)

at java.text.DateFormat.parse(DateFormat.java:364)

o

Process finished with exit code 1

WEA, EEFHA TERESImpleDateFormatZ &R L HEARTHIL TRE, SimpleDateFormatEARE&IERLM! | !
BTk, BAIHET, SimpleDateFormatZAAIAE&ERZEM.

SimpleDateFormatZ AR AREIETZLM

B4, ETR, HiIH—EREBHIES[#ESimpleDateFormatZ BN 2HIRAIRE.

BIEESImpleDateFormatzRiERS, FAIEH]: SimpleDateFormat244/&EDateFormatz, DateFormatEah4#Ei T — NS
fyCalendarZE, WA,


af://n400

* The {@link Calendar} instance used for calculating the date-time fields
* and the instant of time. This field is used for both formatting and
* parsing.

* <p>Subclasses should initialize this field to a {@link cCalendar}
* appropriate for the {@link Locale} associated with this

* <code>DateFormat</code>.

* @serial

*/

protected Calendar calendar;

WERAILAEY, X CalendarsdSREFBTHETUCEATRRTEEANE. E Tk, RIIBESparse(TAHERIEHIED .

@override
public Date parse(String text, ParsePosition pos){
HERAHHRR AR IR WENAT (TSR AR AR AR AR AR A
Date parsedDate;
try {
parsedDate = calb.establish(calendar).getTime();
// If the year value is ambiguous,
// then the two-digit year == the default start year
if (ambiguousyear[0]) {
if (parsedDate.before(defaultCenturystart)) {
parsedDate = calb.addyear(100).establish(calendar).getTime(Q);

}
// An I1legalArgumentException will be thrown by cCalendar.getTime()
// if any fields are out of range, e.g., MONTH == 17.
catch (I11egalArgumentException e) {
pos.errorIndex = start;
pos.index = oldstart;
return null;
}

return parsedDate H

7, REMREIERELERCalendarBuilder.establish(75iA3KEHI, MXNGERNSEIETFFRERIEAYCalendariys,
BTk, EiIEkEECalendarBuilder.establish()/i%, TR,

calendar establish(calendar cal) {

boolean weekDate = isSet(WEEK_YEAR)
&& Tield[WEEK_YEAR] > field[YEAR];

if (weekDate && !cal.isweekDateSupported()) {
// Use YEAR instead
if (!isSet(YEAR)) {

set(YEAR, field[MAX_FIELD + WEEK_YEAR]);

}

weekDate = false;

cal.clear(Q);
// Set the fields from the min stamp to the max stamp so that
// the field resolution works in the calendar.
for (int stamp = MINIMUM_USER_STAMP; stamp < nextStamp; stamp++) {
for (int index = 0; index <= maxFieldIndex; index++) {
if (field[index] == stamp) {
cal.set(index, field[MAX_FIELD + index]);
break;

if (weekDate) {
int weekofyear = isSet(WEEK_OF_YEAR) ? field[MAX_FIELD + WEEK_OF_YEAR] : 1;
int dayofweek = isSet(DAY_OF_WEEK) ?
field[MAX_FIELD + DAY_OF_WEEK] : cal.getFirstDayofweek();



if (lisvalidbayofweek (dayofweek) && cal.isLenient()) {
if (dayofweek >= 8) {
dayofweek--;
weekofyear += dayofweek / 7;
dayofweek = (dayofweek % 7) + 1;
} else {
while (dayofweek <= 0) {
dayofweek += 7;

weekofyear--;
}
}
dayofweek = toCalendarbDayofweek(dayofweek) ;
}
cal.setweekDate(field[MAX_FIELD + WEEK_YEAR], weekOfYear, dayofweek);
}
return cal;

f£CalendarBuilder.establish() /5345 R5EEER T cal.clear()Scal.set(), tBFiRITiakkcalNRPIKENE, BEMIERNE. BT
CalendarIEpHZBLIEL 2N, HEXA M FEEHFARRETEN, FUAHSNMEERIHEE—SimpleDateFormatiiFia3|
tcalfEREL. s, format()FiEBFEREERIIDE,

Ftt, SimpleDateFormat(RRARLLHIRARER: DateFormatifiCalendarid RS &=, MCalendarfiRA
BAZIBERERR,

B4, BATSimpleDateFormatZéRREAEL e, LIKIERMSImpleDateFormatZéRREAEL2MNRR, ABPAHITRERIXNAR
e? #FE Tk, BHAIM—EET Faaf#LSimpleDateFormat_ESH AHR FTHILIEZ 2ARE,

f#RSimpleDateFormatXHIEIER LA

f#iRSimpleDateFormatZ ESH AR TR TRAILIESZM AN, X8, HFENANERNAXHSE, ARBALIET
EREHBZHIRRTTZ.

1.5EPEE;

RERN—FAHEESimpleDateFormatzi R EN AEEE R, W TFARAIE, ESimpleDateFormatZEXIgRE N1
parse(String)/5iARI LE, BIRTfRRAIRT,

package io.binghe.concurrent.1ab06;

import java.text.ParseException;

import java.text.SimpleDateFormat;

import java.util.concurrent.CountDownLatch;
import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;
import java.util.concurrent.Semaphore;

Vs
* @author binghe
* @version 1.0.0
* @description JRifAF &L SimpTleDateFormat (1Lt 22 4 ) i
*/
public class SimpleDateFormatTest02 {
[ /PIT BIREL
private static final int EXECUTE_COUNT = 1000;
/ /R EAT I e
private static final int THREAD_COUNT = 20;

public static void main(string[] args) throws Interruptedexception {
final Semaphore semaphore = new Semaphore(THREAD_COUNT) ;
final CountDownLatch countDownLatch = new CountDownLatch(EXECUTE_COUNT);
ExecutorService executorService = Executors.newCachedThreadrPool1();
for (int i = 0; i < EXECUTE_COUNT; i++){
executorservice.execute(() -> {
try {
semaphore.acquire();
try {
SimpleDateFormat simpleDateFormat = new SimpleDateFormat("yyyy-mm-dd™);
simpleDateFormat.parse("2020-01-01");
} catch (ParseException e) {


af://n413
af://n415

s

s

System.out.printIn("Z#%: " + Thread.currentThread().getName() + " #&=fb HHH%K

e.printStackTrace();
System.exit(1);
}catch (NumberFormatException e){
System.out.printIn("Z#f%: " + Thread.currentThread().getName() + " =1k HHAK

e.printStackTrace();
System.exit(1);

}

semaphore.release();

} catch (Interruptedexception e) {
System.out.printin("(5 5 &Rk AEHIE);
e.printStackTrace();
System.exit(l);

}

countbownLatch.countbown() ;

1;
}
countbDownLatch.await();
executorservice.shutdown();
system.out.printTn(" i &f& 2k HIRTh ") 5

LERNEfTENRRVTERs, MHERWTATR.

Jr A 00k B )
ETESHRZETERABMEENIRRRAERENZET™, 2F IVMER] RVMRAFEEXRNESPRANEIT, XEAMI
SHNET .,
LR, XA ERHE Tt AERNSimpleDateFormats&ids, FANERFAIMRE, FrlA, XMARELIREFIREARRBIE
=,
2.synchronized$iz

#ESimpleDateFormat N REN L BEFESEE, WAE&EEESimpleDateFormatZéits, WATEARER A EEE
Ag, XJSimpleDateFormatXdgtTRILERIA, KB T,

package io.binghe.concurrent.1ab06;

import
import
import
import
import
import

Yok

java.text.ParseException;
java.text.SimpleDateFormat;
java.util.concurrent.CountbDownLatch;
java.util.concurrent.ExecutorService;
java.util.concurrent.Executors;
java.util.concurrent.Semaphore;

* @author binghe
* @version 1.0.0

* @description ifiidSynchronized#ififikSimpleDateFormatIs1LEFe % 4: ) il

%/
public

class SimpleDateFormatTest03 {

[/ PAT BB

private static final int EXECUTE_COUNT = 1000;

// FIREAT R A

private static final int THREAD_COUNT = 20;

//SimpleDateFormatif %

private static SimpleDateFormat simpleDateFormat = new SimpleDateFormat("yyyy-mm-dd™);

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

final Semaphore semaphore = new Semaphore(THREAD_COUNT) ;
final CountbDownLatch countDownLatch = new CountDownLatch(EXECUTE_COUNT);
ExecutorService executorService = Executors.newCachedThreadPool1();
for (int i = 0; i < EXECUTE_COUNT; i++){
executorService.execute(() -> {
try {
semaphore.acquire();

i
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try {
synchronized (simpleDateFormat){
simpleDateFormat.parse("2020-01-01");
}
} catch (ParseException e) {
System.out.printIn("Z#f%: " + Thread.currentThread().getName() + " #&=fbHHHK
") ;
e.printStackTrace();
System.exit(1);
}catch (NumberFormatException e){
System.out.printIn("Z#f%: " + Thread.currentThread().getName() + " #&= (b HHHK
") ;
e.printStackTrace();
System.exit(1l);
}
semaphore.release();

} catch (InterruptedeException e) {
System.out.println("{E5 =R AEHRE");
e.printStackTrace();

System.exit(l);
}
countbownLatch.countbown() ;
1;

}
countDownLatch.await();
executorsService.shutdown();
system.out.printTn(" i Zfg 200k HRTh ") 5

LLERY, RERIEIRAIR AR T AR,

synchronized (simpleDateFormat){
simpleDateFormat.parse('2020-01-01");

ETHER, BHEERIN TR,
7 LA A FL WA

FEIENE, BAXMAEEBERSImpleDateFormatEIZER LM, (EERTEEFIHIITSREF, A
SimpleDateFormatZ&¥tgiN L 7 synchronizedli, SEREI—RIZIRBEE— M EEN Tparse(String)/5i%. AT, SRMEFAIHIT
e, EERSHANESRET, AR BEAKIEEFERN.

3.Lock$BizIt

Lock#ii75z05synchronized S SEHRIEER], #RESHFR TEIVMAISHIFRREREFIERERS. BELockBITziRR
[EREACHSIN T AR,

package io.binghe.concurrent.1ab06;

import java.text.ParseException;

import java.text.SimpleDateFormat;

import java.util.concurrent.CountDownLatch;
import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;

import java.util.concurrent.Semaphore;

import java.util.concurrent.locks.Lock;

import java.util.concurrent.locks.ReentrantLock;

* @author binghe
* @version 1.0.0
* @description ifitLock#ifEkSimpTleDateFormatIiLeFe &4 il il
*/
public class Simp]eDateFormatTest04 {
[ /PAT BIREL
private static final int EXECUTE_COUNT = 1000;
/ /R IEAT i 2 i
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private static final int THREAD_COUNT = 20;
//SimpleDateFormatii %

private static SimpleDateFormat simpleDateFormat = new SimpleDateFormat("yyyy-MmMm-dd™);

//LockX %
private static Lock Tock = new ReentrantLock();

public static void main(string[] args) throws InterruptedException {
final Semaphore semaphore = new Semaphore(THREAD_COUNT) ;
final CountDownLatch countDownLatch = new CountDownLatch(EXECUTE_COUNT);
ExecutorService executorService = Executors.newCachedThreadrPool();
for (int i = 0; i < EXECUTE_COUNT; i++){
executorservice.execute(() -> {
try {
semaphore.acquire();
try {
Tock.Tock();
simpleDateFormat.parse("2020-01-01");
} catch (ParseException e) {

System.out.printin("4f2: " + Thread.currentThread().getName() + " #&30tb HHH%

") s
e.printStackTrace();
System.exit(1l);
}catch (NumberFormatException e){

System.out.printin("4f2: " + Thread.currentThread().getName() + " #&30tb HHH%

"5
e.printStackTrace();
System.exit(1l);
Hinally {
Tock.unlock();
}
semaphore.release();

} catch (Interruptedexception e) {
System.out.printin("(5 5 &Rk AEHIE);
e.printStackTrace();
System.exit(l);

}

countbownLatch.countbown() ;
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}
countDownLatch.await();
executorservice.shutdown();
system.out.printTn(" A &fag 20 HIRTh ") 5

BEBHLUEA, 85, BXT— M LockEENERRSEEFAMMFIRERaMm. REE

simpleDateFormat.parse(String)XiSZ Aii@idlock.lock(iNgl. XBEFBIEN—RE: ABLERERE

W, —EEERRBRERERE finallyfCiEtRed, S0TRFx,

finally {
Tock.unlock();

=(THER, BHEERAN TR,
P 22 A XA F SR

L AREESFNEHAZSE THMEE, ARENESFHAIEFIAEER.
4.ThreadLocalFx,

SEBIA R

ffEThreadLocalfFiEE MEI2ABRISImpleDateFormatXIRAVEIAR, REBEEAVEIRZEIBEMNEIER M, (A

ThreadLocalf# REFE L 2 RMAMIZIN FF-.

package io.binghe.concurrent.1ab06;

import java.text.DateFormat;
import java.text.ParseException;
import java.text.SimpleDateFormat;
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import java.util.concurrent.CountDownLatch;
import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;
import java.util.concurrent.Semaphore;

Vi
* @author binghe
* @version 1.0.0
* @description ifiidThreadLocalfif#iiSimpleDateFormat s fLkFe % 4 vl il
*/
public class SimpleDateFormatTest05 {
[ /PIT BIREL
private static final int EXECUTE_COUNT = 1000;
// R IEAT i e
private static final int THREAD_COUNT = 20;

private static ThreadLocal<DateFormat> threadLocal = new ThreadLocal<DateFormat>(){
@override
protected DateFormat initialvalue() {
return new SimpleDateFormat("yyyy-MM-dd");

I8

public static void main(String[] args) throws InterruptedException {
final Semaphore semaphore = new Semaphore(THREAD_COUNT) ;
final CountbDownLatch countbDownLatch = new CountDownLatch(EXECUTE_COUNT) ;
ExecutorService executorService = Executors.newCachedThreadPool1();
for (int i = 0; 1 < EXECUTE_COUNT; i++){
executorService.execute(() -> {

try {
semaphore.acquire();
try {

threadLocal.get() .parse("2020-01-01");
} catch (ParseException e) {
System.out.printIn("4#fE: " + Thread.currentThread().getName() + " #=fLHHK
") ;
e.printStackTrace();
System.exit(1l);
}catch (NumberFormatException e){
System.out.printIn("4#fE: " + Thread.currentThread().getName() + " #&=fLHHK
") ;
e.printStackTrace();
System.exit(1l);
}
semaphore.release();

} catch (Interruptedexception e) {
Ssystem.out.printin("(Z 5 &K EHIE) ;
e.printStackTrace();

System.exit(1);
}
countbownLatch.countbown() ;
Ik

}
countDownLatch.await();
executorsService.shutdown();
System.out.printTn(" i Zefes Atk H R ")

BB LS, BENEEFERIISImpleDateFormata@lAfRFfEThreadLocal, S NEREFRANEATI, NMER T %
L2,

BITiER, BHERU TR,

i Zeigtt AAk H 1R Th

RS RIBITHERRS, EEERH RN SHRIVEFMNEER.
75t {ERThreadLocaltBAILAS AN FHZZAICES, MERE—HAY.



package io.binghe.concurrent.1ab06;

import java.text.DateFormat;

import java.text.ParseException;

import java.text.SimpleDateFormat;

import java.util.concurrent.CountDownLatch;
import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;
import java.util.concurrent.Semaphore;

Vo
* @author binghe
* @version 1.0.0
* @description i#idThreadLocalff##SimpleDateFormatSfiZife 4 vl il
*/
public class SimpleDateFormatTest06 {
/ /BT BIREL
private static final int EXECUTE_COUNT = 1000;
/ /R EAT e FE
private static final int THREAD_COUNT = 20;

private static ThreadLocal<DateFormat> threadLocal = new ThreadLocal<DateFormat>();

private static DateFormat getDateFormat(){
DateFormat dateFormat = threadLocal.get();
if(dateFormat == null){
dateFormat = new SimplebDateFormat("yyyy-mmMm-dd");
threadLocal.set(dateFormat) ;
}

return dateFormat;

public static void main(string[] args) throws InterruptedException {
final Semaphore semaphore = new Semaphore(THREAD_COUNT) ;
final CountbDownLatch countDownLatch = new CountDownLatch(EXECUTE_COUNT);
ExecutorService executorService = Executors.newCachedThreadPool();
for (int i = 0; 1 < EXECUTE_COUNT; i++){
executorService.execute(() -> {
try {
semaphore.acquire();
try {
getDateFormat() .parse("2020-01-01");
} catch (ParseException e) {
System.out.printin("4#2: " + Thread.currentThread().getName() + " #&30tk HHH%
") s
e.printStackTrace();
System.exit(l);
}catch (NumberFormatException e){
System.out.printin("4f2: " + Thread.currentThread().getName() + " &30tk HHH%
") s
e.printStackTrace();
System.exit(1l);
}
semaphore.release();
} catch (InterruptedeException e) {
System.out.printIn("{5 58K EHHR") ;
e.printStackTrace();
System.exit(1l);
}
countbownLatch.countbown() ;
s
}
countDownLatch.await();
executorService.shutdown();
System.out.printTn(" i &fes =1k H R ")

5.DateTimeFormatter 53}
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DateTimeFormatter/&java8i2HavFii B BRRTIBIAPIFRAYSE, DateTimeFormatterZ(24fEL 2N, AILMESHAHE TEIERFEA
DateTimeFormatters&3R4hE HEBRS U IRIE. BRI,

package io.binghe.concurrent.1ab06;

import java.time.LocalDate;

import java.time.format.DateTimeFormatter;
import java.util.concurrent.CountDownLatch;
import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;
import java.util.concurrent.Semaphore;

Vi
* @author binghe
* @version 1.0.0
* @description iflidDateTimeFormatterJSff ke &4 ) i
*/
public class SimpleDateFormatTest07 {
[ /PIT BIREL
private static final int EXECUTE_COUNT = 1000;
// RN EAT I e
private static final int THREAD_COUNT = 20;

private static DateTimeFormatter formatter = DateTimeFormatter.ofPattern("yyyy-mm-dd");

public static void main(String[] args) throws InterruptedException {
final Semaphore semaphore = new Semaphore(THREAD_COUNT) ;
final CountbDownLatch countbDownLatch = new CountDownLatch(EXECUTE_COUNT) ;
ExecutorService executorService = Executors.newCachedThreadPool1();
for (int i = 0; 1 < EXECUTE_COUNT; i++){
executorService.execute(() -> {
try {
semaphore.acquire();
try {
LocalDate.parse("2020-01-01", formatter);
}catch (Exception e){
System.out.printIn("4#f2: " + Thread.currentThread().getName() + " #&=fLHHHK

") ;
e.printStackTrace();
System.exit(1l);
}
semaphore.release();

} catch (Interruptedexception e) {
System.out.printIn("{5 5 &L EHHE") ;
e.printStackTrace();
System.exit(1l);

}

countbownLatch.countbown() ;

Ik
}
countDownLatch.await();
executorService.shutdown();
system.out.printIn(" i &tk HmRzh") ;
}
}

AJLAEZ, DateTimeFormatterdS2&i2% 2, alLAMESH AR R FTEE(FEADateTimeFormatter2skihiE HERRIETUIIRIE.
BITEF, BHERINTR.

A 2re s U6 B R
fEFDateTimeFormatter3&skiIE HERRGIE IR FIZITAERILETS, IEFESH RUSIHRIEFINEER.

6.joda-time/F=

joda-time2FE =748 HEARTEIS I E, BEEL LM, WREHjoda-timeZL R HERFIRTEIRIE L, NEESINE=S
X, X8, HUMavenaffl, SRS |Njoda-timefE,
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<dependency>
<groupId>joda-time</groupId>
<artifactid>joda-time</artifactIid>
<version>2.9.9</version>
</dependency>

5| Njoda-timefEfS, LHAVRERRBA TN,
package io.binghe.concurrent.1ab06;

import org.joda.time.DateTime;
import org.joda.time.format.DateTimeFormat;
import org.joda.time.format.DateTimeFormatter;

import java.util.concurrent.CountDownLatch;
import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;
import java.util.concurrent.Semaphore;

* @author binghe

* @version 1.0.0

* @description ifiidDateTimeFormatte rJSi el a4 il il
*/
public class SimpleDateFormatTest08 {
/ /AT BIREL

private static final int EXECUTE_COUNT = 1000;
// FIiEAT 2 e i

private static final int THREAD_COUNT = 20;

private static DateTimeFormatter dateTimeFormatter = DateTimeFormat.forPattern("yyyy-mMM-dd™);

public static void main(string[] args) throws InterruptedException {
final semaphore semaphore = new Semaphore(THREAD_COUNT) ;
final CountDownLatch countDownLatch = new CountDownLatch(EXECUTE_COUNT);
ExecutorsService executorService = Executors.newCachedThreadPool();
for (int i = 0; i < EXECUTE_COUNT; i++){
executorsService.execute(() -> {
try {
semaphore.acquire();
try {
DateTime.parse("2020-01-01", dateTimeFormatter).toDate();
}catch (Exception e){
System.out.printIn("4f%: " + Thread.currentThread().getName() + " &= fbH%k

")
e.printStackTrace();
System.exit(1l);
}
semaphore.release();

} catch (InterruptedeException e) {
System.out.printIn("{55 &K EHHE");
e.printStackTrace();
System.exit(1l);

}

countbownLatch.countbown() ;

53
}
countDownLatch.await();
executorsService.shutdown();
System.out.printTn(" i &feks b B 5
}
}

XEB, EEFEME: DateTimezZERorg.joda.timef) FHYZE, DateTimeFormatZfIDateTimeFormattersSEEE
org.joda.time.format& ~AYZE, GITFFI7R.

import org.joda.time.DateTime;
import org.joda.time.format.DateTimeFormat;
import org.joda.time.format.DateTimeFormatter;



BTER, BRI,
Ji 2% sk H Bl

fEFjoda-timefeskibIE H RS TULIRI BB TAERILRS, IEFERH RS HRIVENEER.

LR EFR: ERRREBRSIMpleDateFormatZRAVEIE L 2 ARERY LI5S, BEPEEEMRTLAESRITRIVLIER, #HatlE
SimpleDateFormatZéfIRdsR, XS SEEIFEARRSImpleDateFormat{dsR, REBIGITEEIEFERSSSEMIMERE, EA)VMBIEED
HRUSEERBMREN. A, NEFESHAERNEEER.

synchronized${75EA1Lock BT HAEMR BRI AR L2509, BImsihIs=, ER—REZREE— M EEHTRIVC R R
RHEJROIR(E, XFPSTUEARIRD T SimpleDateFormatidSRAIeIE, EBRETREMUIEE, SEERETRE, ML, FEFESHA
BRI F ISR,

ThreadLocaliBF {RFEMEFERISIimpleDateFormatZEIRIVEIAR, FENMEETETH, SBERBESEEN
SimpleDateFormatfige, EATH, HUTHREILRS, HEFERHRNAEFMEFERA,

DateTimeFormatter&java 8 #2HAY4E H EFFNRTEAYZE, DateTimeFormatter6ABMELIELZEN, LFEN,
DateTimeFormatter3&4M8 A EBFNRT BRI MBERIEARE (B EME—mAToH A THEENNYE) . L, HEFESHA
FE TR IEER,

joda-timeRB=77AEAIIFIENEE, iR, MRENSHRNER, HFESH DS TIEFNEER.

FERFThreadPoolExecutorZiREs
HEEsSIE

BESR avarh S LA S AR A R THERIENES, BAHATEDK. SRR T 4R RARR? X MNIRAREI T, SaiK,

BERME, BIAE. . .

ikglavarPIEARERIR, TERSIEZANSSAIEREGHEE TR, MEMREZRE TRKANER., TLUXFR, JavalI&izihs
ARBJavaBZOHIRARZ—, EavalIEFASE S, JavalIEiEti RE—NKTSEAFRIEE, B avalIERiS i RIXABE
(BLBEREXABEER? IPEEENEE, IIRIEEET, IRIRIE) | B4, AHEATFRERR LIRS
ThreadPoolExecutorst, ZEFE&EEHPHNZNMEAMETBFIThreadPoolExecutorfVRERIEFIRERMENT, Kils®E [(BHATHE] &
R TIRERT.

5|5 ANEBHETEEENFRZIE, HEIEARINHE, RELIARNER AR TR PRI ONEZ——
ThreadPoolExecutor, kFThreadPoolExecutorfdRERIBFIRIGSCIN, REAEEHIEMRAATNERREFRSSSH,
I&E [(BHAER] ETRINXES, T,

Thread BiEZ6EELIZAVELIR

(1) &Rknew Thread#iENISR, MREE.

(2) &FER=5—E18, TELRFNFEEE, 8RS, BsdRYSRAERSETNE00M,
(3) BDELZHIINRE, WFESHIT. EEIIIT. SFEHUR.

(4) Efthifin, KRBT, Sohii, &gk, 18,

Zithayirak

(1) ERGFERERE, BONSREE. HTRFE, $heE.

(2) FILIBIERIRAFALIES, REEARZRMNAR, BNTIIERESHERRS, BREE,
(3) RALERIIIT. EHINIT. BERE. FrREIEHIFINRE.

(4) RESTHFLIZINIEAITGE, TSR RIRH TER S,

(5) Hftifrht, KFKBTHN, Sahl, &AL, 1818,

Zizith
1. &R RERRET
SRt — L BT R AT TR,
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BN ST R R FIE R,

2.8 &IE i E AR ——Executors

e Executors.newCachedThreadPool: GIE—RIEFAIZIE, MREEBENXNBSTHEE, JURBEMTHRLEE, R
KB AR, NIFTERERE

e Executors.newFixedThreadPool: SIE—NEKIIEKIED, FTLUSHISRENSAHAL, BHIVSGESEINIIRERS

e Executors.newScheduledThreadPool: BIE—NERKAILIEE, STFE. EERENESHT

e Executors.newSingleThreadExecutor: SIE—MREFEUIEIED, FRA—ME—NITIEEENTES, REMEESIRES
ERFF (FEAFHEENTR) HuiT

e Executors.newSingleThreadScheduledExecutor:BIE—MNERAFEAVLAE S, STSE. FHMAESIGT

e Executors.newWorkStealingPool: gIE—NEBFHITHIIRIwork-stealingZiEith

3. ARt LHIRI LIRS

o Running BfTIRE, BEEUGHIERANESS, FHEHEEMERZENSIFINES

e Shutdown: XFMRZ, FEEBBUGHERMIES, (BRATLGNERZENSIFERFEIES, ST RunningAZSAT,
A shutdown() /T A EEFEBHNZIRES

o Stop: FEHEUGIES, BARRMIEEENTIFERFEENES, SPRIEEGEISHNERE, NREFE BT Runningsl
Shutdownik7Z, @R shutdownNow()/5i%, SfE&FEHHFNZRE

o Tidying: WISRFIBRIESEEEELL, BREEIEEH0 PRENFIAT, LiBtPRITIELEHEN0) . LEtEHMSHENZR

=

e Terminated: &-FTidyingRAZSRILAE A FHterminated()75i%, SEERLEEBHNZIRZS
R FAEENEEDARSHISFOLE, SEHNIRSEEIEREMRIER E81TENTLIERN,
4. SIEf B AIERI—LEEIY

(1) CPUBERNTS, MBEEREFEECPU, SEERTLUSEANCPU+1(CPURIELENT).

(2) 10ZEBUESS, SEELUREN2*NCPU (CPUEIERLA2)

ZiithRiZ ORI Z———ThreadPoolExecutor
148185 %
ThreadPoolExecutor&#EGZHIMNETT AT :
public ThreadPoolExecutor(int corePoolSize,
int maximumPoolSize,
long keepAliveTime,
TimeUnit unit,
BlockingQueue<Runnable> workQueue,

ThreadFactory threadFactory,
RejectedExecutionHandler rejectHandler)

BtAIETT R BRIX MAIET ARSI, FTLAR, FNEESXANTTEZE, BfREIESERIEBEEEEA
EET! ETR, HNAEESEH TS,

EE: ATEIMRANSIRThreadPoolExecutoriEiE %, £ELRARSHINFHEITEIT, IMEFARELHERANEE
ThreadPoolExecutori@iE /5 iEhE NS HEER.

EARMIETT AN NS TR
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(1) corePoolSize: #ZEEFEEE.

(2) maximumPoolSize: ERALTEE.

(3) workQueue: FHZERAFI, TRESFHUTAIES, REE, RSNLEBSTIE~EETM.
Hrp, ER=ANMSHIXFINTFRR:

o WMREITHILAEEUVFcorePoolSize, EIFCIEIEAZME(ESS, BIEAEEPRIEMEIZR TR,

o NSETHEFEEAT S F corePoolSize, FHE/NFmaximumPoolSize, ItAT, REKworkQueueiihy, ASBIFEIAILIE
QERESS.

* NFRigEAIcorePoolSizeSmaximumPoolSizetfl[, BPABIERIIZAEEANNZEIRERT, RS, MREHFESRER, FE
workQueuel&EHAT, FHEIBERMAFIworkQueued, EFZRVEAZ, MworkQueuerRERH{ESHH1TANE,

o INRETHILIEEE AN FmaximumPoolSize, RS, workQueueB&#HT, SIBITIEMEEKRIESE rejectHandler>igELRR
B&.

BiELR=ASHNEE, SRt MISHITMTLESR:

LR PHAUISRILAZN, LSRR LRSE P IR TR B R RE 2SR . RS eHE=
M ERR. ERERG. ERERN.

o EIEIERIIASIFZSynchronousQueue,

o (ERFIRFIG2EEFRETHERARAS, tal: LinkedBlockingQueue, WERERIXFAT,, SRt AIRNEALIEEGE
corePoolSize, IEfmMaximumPoolSize AaF2{ER. HAIENTFIERIROSIZERIE TS, 1BSHES, MamA\SEEF
BAFIAR,

o (FFRBEFRNFIEERRYRArrayBlockingQueue, FERXMA A LUSEAR BAIRALIZEZMRFIAmaximumPoolSize, AJLARE
EERRERE. (B, XA EEEEENAENAEERE, EASEEIIINEELHREEIRNT.

BiELE=128, FTAEGRSHINTRFHER A SRR —LiEhE:

o WISEIHERARRIGHRE, QIECPUREAER, BRERARRINER, LT ONSIRAHES, TLURE—MEKRIBAIIE
ER/NSFEhER, X, SEREENEESHELE.

o MRERNESERREME, TUERERRESRALENTE BNMELIEERASIEY. MRNIINSERENR
N, BEFESLEHNAERENA—LE, XiF, CPURERESELY, MRAEHHNSERENT K, FREMNSEN,
WFREZRLFDAEANIEE, RMAJERFEMIBESEILE.

TR, BfI4rEEEThreadPoolExecutorfIEiE A5 4.

(4) keepAliveTime: Z&IERBESHTIRRSIRITSAMBLL
LT PIIZAEEE AT corePoolSizefly, INRIMALSEMINESIER, MOEEINIEIEFASANER, TESE, BIISEN
B {E)iRIE T keepAliveTimeFi 4R 1L,

(5) unit: keepAliveTimef{At a1

(6) threadFactory: £ZRi2T), FAREIEELEIE
FASIRME—NEARN L RORERE, JERSANL REIEEEN, SEMCIENLEEBERNMSR, HERIFTIFR
A2, ERTEIRE T EHENETR

(7) rejectHandler: 3B#EGMB(FSATAISRER
WNERworkQueuefBEIFIH T, FEIRETHAILE D, LAY, BEHERESS, TERIN—FHEKRIRMEXMES.
ATt SRR T TURhRRE

o EENHERE, XBEKIARRE. STHZEHAbortPolicy,

o FAREERNZIERIITES. SEPZEaCallerRunsPolicy,

o EFRBAFPEEARESHIVTHANES. LI ADiscardOldestPolicy,
o BEREEALANES. T ADiscardPolicy,

2.ThreadPoolExecutoriZ2{HRIBEIFIELILEFSHGE

(1) execute()IR(ESS, RLALFREMINIT

(2) submit():32331ESS, BEZIREIHIITEER execute+Future
(3) shutdown():XIAZEML, SEHMESEHNITR

(4) shutdownNow():3ZBIKITLLFER, FEFHESHITRE

3.ThreadPoolExecutori2 i8S B F Isi=f g%

(1) getTaskCount(): ZAEtEEHITFIIRIITANES SEL

(2) getCompletedTaskCount(): BEERANTSEE

(3) getPoolSize(): ZAEHHBIILIERE

(4) getCorePoolSize(): L&z EFEE

(5) getActiveCount(): HEIZIE B EEHRITESNEIEEE
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AEE TP EENREEOTRRE

BIEFAINEBR ENB T JavahVEigit, MNRMMmARLATERIRERDII, (RERMENMEENARIRITRIEBNHET! X
BRI HESRNEMBRAFIAT, NPEIMERBIRITHICE, FABCHIRITRE, AR 1Bis, WET, #T
3k, FAFREEL BN PHLIFRERMEOMREE, FRESTT NSRS — BB BHERERY!

BRI OISR DNT, REEI, BISFEMRITAVRLRIENER, MNEFERERRITh, HIFRR
REABmS! !

BIME: [EFF)avak#Doug Lea, JavarrIHABIERXMESFEHN, hEXMEFR EXYjavaf/ig &Kl —1 A,

EOMIHSRER LS
SRR R BB RS, BA LR FEF R,

Executor

ExecutorS

AbstractExecutorService ScheduledExecutorService

EOSRAIESRIRE:

o Executori®Z[: XMEOHEBENMSHFHRINVEED, BEHT N RREEIERESNGE.

e ExecutorServicei®[: JRERExecutori®, ¥ ETRIIINEE, BIIXALIED, BRESHREIEREUE. GRS HFR
EFEE.

e AbstractExecutorServicedligs: IR&EHEExecutorServicedE, sLMTJUNEESINGE, HFEHTREA,

e ScheduledExecutorServiceTZERT{ESS#E0, IR&EEExecutorServiceiEZ[, HHExecutorServiceZEOEN LG, FTE
T ERMESERINEE.

BT, BATHa SN REAESEE N OSSN RIS R0t T HRLETIEE,
ExecutoriEd

ExecutoriZARYERBIN FF7R.

public interface Executor {
//IRABITES, ZHONRunnablefE OX %, FiR [AI{E
void execute(Runnable command);

MWERSRILAE, ExecutoriZOIEEER, RIRET—MEREIEAVERZESHexecute(Runnable)5iZ,

BEFXMEOSTFER, ROTEESNSTEEIITEREE, NRBIIABEREED, BRiABEdExecutoriEORKALIE
e UEAT, FAIFFEEExecutorServicelZOMISTRF 7.

ExecutorServicelE[]

ExecutorServicelE O RIEERMESRERE B OMED, BidExecutorServiceiZZOREB ML EFIRIES CHFEREIERNT
IREIEREFFA) .« XALED. EELAEHEFIESS. ExecutorServicelZORYRBIN AR,

package java.util.concurrent;

import java.util.List;

import java.util.Collection;

public interface ExecutorService extends Executor {

[/ RMEFEN, LR R R AT, AR Z AT TS 4k 80247, B3 5E R
void shutdown();

[/ RMEREM, LA DA TR P ESS, 2o ule LA h IEAE AT AR5
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List<Runnable> shutdownNow();

//FIRT R 2 T EL 28 5K
booTean isShutdown();

/AW R A RS R BT, RAERHshutdowns# shutdownNow s %2 J5 Ik 7714 22k [El true.
boolean isTerminated();

[ /R R T P AT S5 AT G50, I 1 R I I ]
boolean awaitTermination(long timeout, TimeUnit unit)
throws InterruptedException;

/ /33— callablef# O TS, iRl —AFutureZ& Al fi 4 3
<T> Future<T> submit(callable<T> task);

[/ —AcallabledE NRMKIES, HHLE M2 BRI SIREIE S, RE—AFutureRf45 R

<T> Future<T> submit(Runnable task, T result);

/ /47— Runnable# O KBTS, REI—AFutureZByfl gl L
Future<?> submit(Runnable task);

//EFEATE S A Future, Task¥®R 5Futured|®——xf
<T> List<Future<T>> invokeAll(Collection<? extends Callable<T>> tasks)
throws InterruptedException;

[/ MESESAT S FF R FAT Future, PR & 4B B 5 445 B[]
<T> List<Future<T>> invokeAll(Collection<? extends Callable<T>> tasks,
Tong timeout, TimeUnit unit) throws InterruptedException;

[/ MEIRIALS IR A D LRI PAT TS 45 53
<T> T invokeAny(Collection<? extends Callable<T>> tasks)
throws InterruptedeException, ExecutionException;

[/ MEFEATSS IR — A DRI PAT TS A5, I PR e b BRAT 25 1Rk (1]
<T> T invokeAny(Collection<? extends Callable<T>> tasks,
Tong timeout, TimeuUnit unit)
throws InterruptedException, ExecutionException, TimeoutException;

KT ExecutorServiceZzARENTENA N, Hik EIAMEOIREPROEREIS, XEEO75ERES, Br—ES5EHE
RT ., XMEOEERANEERIFERHES LA PR BEEREN,

AbstractExecutorServiceifiZ 3

AbstractExecutorServiceZ2— M52, R&EHExecutorService$® M, EEEM ESCI T JUNVIRSERANSL, RS TFSRHT
A, B{TEESE FAbstractExecutorServiceZERERD,

FE KAFKATL Fljava.util.concurrent) FEETTEAJAbstractExecutorServiceZEAYIRAS, XE, FIFAbstractExecutorServiceiR
EHITIRGG, FREEAN AR,

e newTaskForjgi%

protected <T> RunnableFuture<T> newTaskFor(Runnable runnable, T value) {
return new FutureTask<T>(runnable, value);

protected <T> RunnableFuture<T> newTaskFor(Callable<T> callable) {
return new FutureTask<T>(callable);

RunnableFutureZFFIREGNITEER, ESChRERRY, FIEEFERNEERITSEFutureTask, newTaskForsiZHWERRLEIBE
SEERRFutureTask3I5R, [FERGFutureTask I SRIBAIRILAT .,

e dolnvokeAny7i&

private <T> T doInvokeAny(Collection<? extends Callable<T>> tasks,
boolean timed, long nanos)
throws InterruptedException, ExecutionException, TimeoutException {
[/ RS REE, P A RE R
if (tasks == null)


af://n598

throw new NullPointereException();
/ /VSEARFIAT AT 55 10 R A
int ntasks = tasks.size();
/RS EETRIEEE A, ARSI R E
if (ntasks == 0)
throw new IllegalArgumentException();
ArrayList<Future<T>> futures = new ArrayList<Future<T>>(ntasks);
// VAT SR G4 NS H # ExecutorCompletionservi cexf 4
// ExecutorCompletionServicefi st hAT(E55, JamiiH Hpol TR A5 — M fr4s R
ExecutorCompletionService<T> ecs =
new ExecutorcCompletionService<T>(this);

try {
// TR R ERAT
EXxecutionException ee = null;
// WIERA T  [A]
final long deadline = timed ? System.nanoTime() + nanos : OL;
Iterator<? extends Callable<T>> it = tasks.iterator();

[/RFZTATES, KR S RERAR I E futuresE &
[ /R =AM FE R IRIEE NG Z R R —ME S
futures.add(ecs.submit(it.next()));
--ntasks;

/ /WS IEAERAT AT 55

int active = 1;

for (G;) {
// MSERAT S f1BTockingQueueBA I FFERER I AL bR N — AN B 58 BT 55 I 45 R
/ /% BTlockingQueue\ Fi 1 EdE =, WERENUTT
/ /X B po11 O Fr ik AR % vk
Future<T> f = ecs.pol1Q);
[/ REUI RN
if (f == null) {
[ /AT RPAT AT 55
if (ntasks > 0) {
[/ RPAT AT S HE IR L
--ntasks;
[ /IR SR R E futuresEs
futures.add(ecs.submit(it.next()));
[/ IETEBAT RSB e 1
++active;
}
[/ ERESPATER, H IR T 4R, MR g
//Z b active O, £ Ipol1 QiR AT, WRESEURIR FI4E Rifactive 0
else if (active == 0)
break;
/7R timed Ntrue, WHAT RIS FEA G I B BRI IR, R I SRS R
else if (timed) {
f = ecs.poll(nanos, Timeunit.NANOSECONDS) ;
if (f == null)
throw new TimeoutException();
nanos = deadline - System.nanoTime();
}
[/ BB REMN, I HAESRER T, W—HHZE, BERRE—-ADHRATEE R
else
f = ecs.take();
}
[/ RBEPATE R, W IELEPAT IS, M Futured 3RERSE B A
if (f = null) {
--active;
try {
return f.get(Q);
} catch (ExecutionException eex) {
ee = eex;
} catch (RuntimeException rex) {
ee = new ExecutionException(rex);

if (ee == null)



ee = new ExecutionException();
throw ee;

} finally {
/ /U0 R BT BAT BT 55 R R B — A 45 R, WU BT PAT TS, A T
for (int i = 0, size = futures.size(); i < size; i++)
futures.get(i).cancel(true);

RNTERMERTEIERNES, RERE—MERIERLTTE, BRAEIONT, TR, XN TERERE]
—MEREE, MBS TTEIETAES, FREREERE. XFIFHLRREEHABRINR—F, REE—A
BIER, NENABRERMARSEIIER, BET.

FE ARG, HNBEENRESFEAERIEXecutorCompletionServicelTRIsubmit/ik, HATBRE T
ExecutorCompletionServiceZfsubmit7Fi%, 07,

public Future<v> submit(callable<v> task) {
if (task == null) throw new NullPointerException();
RunnableFuture<v> f = newTaskFor(task);
executor.execute(new QueueingFuture(f));
return f;

public Future<v> submit(Runnable task, Vv result) {
if (task == null) throw new NullPointerException();
RunnableFuture<v> f = newTaskFor(task, result);
executor.execute(new QueueingFuture(f));
return f;

BILAEZE, ExecutorCompletionServiceZiArfgsubmit/iEA R EARAYERExecutoriEOiYexecute ik,

o invokeAnyJ3ik

public <T> T invokeAny(Collection<? extends Callable<T>> tasks)
throws InterruptedeException, ExecutionException {
try {
return doInvokeAny(tasks, false, 0);
} catch (TimeoutException cannotHappen) {
assert false;
return null;

public <T> T invokeAny(Collection<? extends Callable<T>> tasks,
Tong timeout, TimeUnit unit)
throws InterruptedeException, ExecutionException, TimeoutException {
return doInvokeAny(tasks, true, unit.toNanos(timeout));

XF N invokeAny AR EEBEETAAdoInvokeAnyJ5ik, TELRBHIRERZ MES, REIRE—NMEREUERT,

EEE LENRE, AFXTHERE. X8, FEIF, BVEERLETR, TaaEmE MAERITEENES,
EeansieAtasstask a, LAEBRztask b, XHFALIANUERFRFMBESAGERE, MRF(IFEHP— MR TTAiRELS
SREERIZELRE], MAFEBILEMSRREHTES. WS, BATLUERiInvokeAnyTTi%,

o invokeAll/5i%

public <T> List<Future<T>> invokeAll(Collection<? extends Callable<T>> tasks)

throws Interruptedexception {
if (tasks == null)

throw new NullPointerException();
ArrayList<Future<T>> futures = new ArrayList<Future<T>>(tasks.size());
[ /PR A5 8 15 56 )
boolean done = false;
try {

/ /i A AT S

for (callable<T> t : tasks) {

B EEAMT S B i Runnabl eFuturext £ 4255415



RunnableFuture<T> f = newTaskFor(t);
[/ ER BRI futuresE 4
futures.add(f);
//PATAESS
execute(f);
}
/ /g REHE S
for (int i = 0, size = futures.size(); i < size; i++) {
Future<T> f = futures.get(i);
[ /1B TR
if (!f.isbone()) {
try {
/ /B FESEARHAT 55 56 IR [al 45 5
f.getO;
} catch (CancellationException ignore) {
} catch (ExecutionException ignore) {

}

3
[ /AES e CRNE R IE 45 O 2 57t 5 56 O

done = true;

/ /IR IE1 45 REHEE S
return futures;
} finally {
/ /IR R A W FHE InterruptedException JUHUH C 4 IS IS
if (!done)

for (int i = 0, size = futures.size(); i1 < size; i++)
futures.get(i).cancel(true);

public <T> List<Future<T>> invokeAlT(Collection<? extends Callable<T>> tasks,
Tong timeout, TimeUnit unit)

throws InterruptedeException {
if (tasks == null)

throw new NullPointereException();
Tong nanos = unit.toNanos(timeout);
ArrayList<Future<T>> futures = new ArrayList<Future<T>>(tasks.size());
boolean done = false;
try {

for (callable<T> t : tasks)

futures.add(newTaskFor(t));

final long deadline = System.nanoTime() + nanos;
final int size = futures.size();

for (int i = 0; 1 < size; i++) {
execute((Runnable)futures.get(i));
// TEUINARAT AL 55 Ik ek 007, an SLEE I W S2Z00& Bl futuresfE &
nanos = deadline - System.nanoTime();
if (nanos <= 0L)
return futures;

// PR RS
for (int i = 0; 1 < size; i++) {
Future<T> f = futures.get(i);
if (!f.isbone()) {
/ 7/ %oF 68 Bk AT A W I 3 T s S
if (nanos <= 0L)
return futures;
try {
f.get(nanos, Timeunit.NANOSECONDS);
} catch (cancellationException ignore) {
} catch (ExecutionException ignore) {
} catch (TimeoutException toe) {
return futures;
}
/ /B ATS R I B[R]
nanos = deadline - System.nanoTime();



done = true;
return futures;
} finally {
if (!done)
for (int i = 0, size = futures.size(); i < size; i++)
futures.get(i).cancel(true);

invokeAll7T;EEHF LI 7 BRI AT IEIR EFE B HIR EANEIE.

TR ERE B MinvokeAllJT iR RWBIE N . BATAIESEEERRUNNableFuturedds:, JEexecute/E&HUTES, BIREIRVESRE
HUERINEfuturestE s, ZEXdfuturesEEHTIBIHFINT, NESEETHK, MNREEHK, WEAget/sAREREES, BEIR
BIEREE, WNSRIRRE. REEinallyRIGHREXFEIESEATARIRRETAR, MREFERTHNES, NEEEER
RHNES.

BREIHEZEMinvokeAll 7T A SWNBIE S TR AT ENE EinvokeAll FT ARSI EAER, REERME RN T EiTHIZ1E7
. —NEERITESIETERAYT, MREN, NWZZREfuturesiEs; B—MEERIIEREGEHITHIMATSRIN T 8
QLEBIE.

invokeAll75 A+ AR _EIREEEXecutoriEfYexecute J5iARIRAES.
e submitFik
submit/ARLBIELIREE, MEBTSEEMRuUNNableFutureXISIHERT, FUTESEIREIFUtureEEREUE, TR,

public Future<?> submit(Runnable task) {
if (task == null) throw new NullPointerException();
RunnableFuture<void> ftask = newTaskFor(task, null);
execute(ftask);
return ftask;

}

public <T> Future<T> submit(Runnable task, T result) {
if (task == null) throw new NullPointerException();
RunnableFuture<T> ftask = newTaskFor(task, result);
execute(ftask);
return ftask;

}

public <T> Future<T> submit(Callable<T> task) {
if (task == null) throw new NullPointerException();
RunnableFuture<T> ftask = newTaskFor(task);
execute(ftask);
return ftask;

MERSH AT LAB Hsubmit/5iAIRARESEY, AR EEEEBIYEXecutoriEzOfexecute5iE,

rEFmi®, TEIEERMESSRAOEIENPIREESE, R LARFERMEXecutoriZOifexecutefsik. ETEBIRMNEMALI
KfexecutelTik, HIERENNEFTRASHT.

ScheduledExecutorService}[

ScheduledExecutorServicelZ k4 HExecutorServiceE M, 44iE T ExecutorServicelZORIFFEINEE, FHRM T BRI IEESHY
8841, ScheduledExecutorServicefZzORVFCABELEZEIR, W TFATR.

package java.util.concurrent;
public interface ScheduledExecutorService extends ExecutorService {

/ /€ delayit fa] k447 commandfE4%, H#ur—ik
public ScheduledFuture<?> schedule(Runnable command,
Tong delay, TimeUnit unit);

/ /i delayit Ek i Tcallableft5s, HHuiT—k
public <v> ScheduledFuture<v> schedule(Callable<v> callable,
Tong delay, TimeUnit unit);

//%ERT nd tialpelay A & k4T command{t 55, 2 G &EkEperodi a3 4T —k
public ScheduledFuture<?> scheduleAtFixedRate(Runnable command,


af://n635

long initialbelay,
long period,
TimeUnit unit);

//3ERFini tialpelay A e ki command{t 45, 2 Ja&FERf delay i [A$47—Ik

public scheduledFuture<?> schedulewithFixedDelay(Runnable command,
Tong initialbelay,
Tlong delay,
TimeUnit unit);

Zitt, FANOH 7L ARPEZNTEROMERES.

B ETREEOFHIRRMOST, BIIFEMREEHESREFRPIHSEE, FNEFHSRBHERSRIB RN,
B2, RECHFEDSE, SRAIXEMHNRER, XERRAEEMFBHFERINRSHTZ—. XUEERAFRTIED
SRR T ERBABHREZ—.

NiEBfAES IR hRERMER R

I

HlavalIsHAMY, HEE—EE—MFEAFIER, BLEE—BREFRLRED, B2, WTTeIRLEXUSEERER
Executors TEEHIS, BPA, BIEEAEEREFER/UMASNE? Bl —EN LR RIRIISRRAND T RER LS
ATLABIER AR,

{EBExecutors TR X GIEE S

TERIEEAEIRT, ¥1FEBRIRSHIBIEExecutors XNTER, MERAXNTEECIELEDIIFEEBEN, FFEERXTASHL
i, RRBEENVENSEHEIR., Executors TEIBRMH T JUIMEIREIZHASE, WTATR.

¢ Executors.newCachedThreadPool: GIE—AJEFAIZIE, MREEEAANELSTHEE, JURBEMTHEE, IR
BT EWERE, NIFEEFE

e Executors.newFixedThreadPool: BIE—NEKNEIED, ATLUSHISRENGEAFH AL, BHNEESEWNIITES

e Executors.newScheduledThreadPool: BIFE—NERKIVLIEE, SIFER. BEERENESIT

e Executors.newSingleThreadExecutor: BIE—MREFRUIIEIED, FR—ME—NTIELENTES, RIEMGESIREE
ENF (FEASFRHEEMTR) HuUT

e Executors.newSingleThreadScheduledExecutor:BIFE— M EREFRVIVEAEH, STIFER. BEMAESIGT

e Executors.newWorkStealingPool: @lIE—NEBFHITREIAIwWork-stealingZAgith

Hrh, Executors.newWorkStealingPool75iA2lava 8HFIEIBIRLFIRBAGE, BB AL RREFTRE, BEEE=NHA
EFOMRE. BRTITTIEIN, BEAbOEAIRIRYI5 AR EIAMRYZThreadPoolExecutor RANTIETT %,

flgn, FATTLAERI TR LA,

Executors.newworkStealingPool();
Executors.newCachedThreadrPool();
Executors.newScheduledThreadPool(3);

{#lThreadPoolExecutorZgIE&iEitt

MBI _EEThreadPoolExecutorZ4k & B AbstractExecutorService, R, ThreadPoolExecutors(EE
AbstractExecutorServiceZEA£EBIIEE,

BESAExecutors T EZER B ARt KB DA FERYERE ThreadPoolExecutorsRRUMANETTiA, AL, BAIBAILIERER
ThreadPoolExecutorsRHIKIE T AR BIFRLFE D, TIAE EAExecutors TR, Tk, B1—#E FThreadPoolExecutorsay
(N Y by

ThreadPoolExecutorZ&fRRIFrEEIE T AU AR,

public ThreadPoolExecutor(int corePoolSize,
int maximumPoolSize,
Tong keepAliveTime,
Timeunit unit,
BlockingQueue<Runnable> workQueue) {
this(corePoolSize, maximumPoolSize, keepAliveTime, unit, workQueue,
Executors.defaultThreadFactory(), defaultHandler);


af://n641
af://n642
af://n644
af://n662

public ThreadpPoolExecutor(int corePoolSize,
int maximumPoolSize,
long keepAliveTime,
Timeunit unit,
BlockingQueue<Runnable> workQueue,
ThreadrFactory threadFactory) {
this(corePoolSize, maximumPoolSize, keepAliveTime, unit, workQueue,
threadFactory, defaultHandler);

public ThreadpPoolExecutor(int corePoolSize,
int maximumPoolSize,
long keepAliveTime,
Timeunit unit,

BlockingQueue<Runnable> workQueue,
RejectedExecutionHandler handler) {
this(corePoolSize, maximumPoolSize, keepAliveTime, unit, workQueue,

Executors.defaultThreadFactory(), handler);

public ThreadPoolExecutor(int corePoolSize,
int maximumPoolSize,
long keepAliveTime,
Timeunit unit,
BlockingQueue<Runnable> workQueue,
ThreadFactory threadFactory,
RejectedExecutionHandler handler) {
if (corepoolsSize < 0 ||

maximumPoolSize <= 0 ||

maximumPoolSize < corePoolSize |

keepAliveTime < 0)

throw new I1legalArgumentException();

if (workQueue == null || threadFactory == null || handler == null)
throw new NullPointereException();
this.acc = System.getSecurityManager() == null ?
null

AccesscController.getContext();
this.corePoolSize = corePoolSize;
this.maximumPoolSize = maximumPoolSize;
this.workQueue = workQueue;
this.keepAliveTime = unit.toNanos(keepAliveTime);
this.threadFactory = threadFactory;
this.handler = handler;

FiThreadPoolExecutorsSHIMETTIERIRAAEAIA], BEEAEREERIEIEIENT.

public ThreadPoolExecutor(int corePoolSize, int maximumPoolSize,
long keepAliveTime, TimeUnit unit,
BlockingQueue<Runnable> workQueue,
ThreadFactory threadFactory,
RejectedExecutionHandler handler) {
if (corepPoolsize < 0 ||

maximumPoolSize <= 0 |

maximumPoolSize < corePoolSize |

keepAliveTime < 0)

throw new I1legalArgumentException();

if (workQueue == null || threadFactory == null || handler == null)
throw new NullPointereException();
this.acc = System.getSecurityManager() == null ?
null

AccessController.getContext();
this.corePoolSize = corePoolSize;
this.maximumPoolSize = maximumPoolSize;
this.workQueue = workQueue;
this.keepAliveTime = unit.toNanos(keepAliveTime);
this.threadFactory = threadFactory;
this.handler = handler;



AREALIB{TEAThreadPoolExecutors RSG5 AR BIREARM, BIin, FATTLAERII T IRETT.

new ThreadPoolExecutor(0, Integer.MAX_VALUE,
60L, TimeUnit.SECONDS,
new SynchronousQueue<Runnable>());

{EForkjoinPoolZEiE & Eith

ft)ava8f9Executors TEZEH, FE T TOIRLAEBATE.

public static ExecutorService newworkStealingPool(int parallelism) {
return new ForkJoinPool
(parallelism,
ForkJoinpPool.defaultForkJoinworkerThreadFactory,
null, true);

public static ExecutorService newworkStealingPool() {
return new ForkJoinPool
(Runtime.getRuntime() .availableProcessors(),
ForkJoinpPool.defaultForkJoinworkerThreadFactory,
null, true);

MWRASEERT LART LA, AR EVARERYEForkjoinPoo  ZRAIMEIE T AR BIER LS, MIMABEEME_EkE ForkjoinPoolZE4ki& R
AbstractExecutorServicelfigRZs, BT, F1E FForkjoinPoolZEMItEiE i,

public ForkJoinpPool() {
this(Math.min(MAX_CAP, Runtime.getRuntime().availableProcessors()),
defaultForkJoinworkerThreadFactory, null, false);
}
public ForkJoinpPool(int parallelism) {
this(parallelism, defaultForkJoinworkerThreadFactory, null, false);

public ForkJoinPool(int parallelism,
ForkJoinworkerThreadFactory factory,
UncaughtExceptionHandler handler,
boolean asyncMode) {
this(checkpParallelism(parallelism),
checkFactory(factory),
handler,
asyncMode ? FIFO_QUEUE : LIFO_QUEUE,
"ForkJoinpPool-" + nextPoolid() + "-worker-");
checkPermission();

private ForkJoinPool(int parallelism,
ForkJoinworkerThreadFactory factory,
UncaughtExceptionHandler handler,
int mode,
string workerNamepPrefix) {
this.workerNamePrefix = workerNamePrefix;
this.factory = factory;
this.ueh = handler;
this.config = (parallelism & SMASK) | mode;
long np = (long) (-parallelism); // offset ctl counts
this.ct]l = ((np << AC_SHIFT) & AC_MASK) | ((np << TC_SHIFT) & TC_MASK);

BEEERNISEAN, ForkjoinPoolfIiETsi%, REEMAIZINTFABEIETE.
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private ForkJoinPool(int parallelism,

ForkJoinworkerThreadFactory factory,

UncaughtExceptionHandler handler,

int mode,

String workerNamepPrefix) {
this.workerNamePrefix = workerNamePrefix;
this.factory = factory;
this.ueh = handler;
this.config = (parallelism & SMASK) | mode;
long np = (long) (-parallelism); // offset ctl counts
this.ct]l = ((np << AC_SHIFT) & AC_MASK) | ((np << TC_SHIFT) & TC_MASK);

M

Heh, 28093 X7,

e parallelism: F&E%H5.

o factory: BUREIEMIT WK,

o handler: MZFRitrhROLIENH KRS ER, F—(FERHUncaughtExceptionHandlersigabiE,
e mode: EYENFIFO_QUEUEEELIFO_QUEUE,

¢ workerNamePrefix: JITESHILIZRTRAIRILR.

SR, FAEMIETAERRSHREZN 0%, BEEASERNINGE, BATTLERI TS IR b.

new ForkJoinpPool(Q);

new ForkJoinPool(Runtime.getRuntime().availableProcessors());

new ForkJoinPool(Runtime.getRuntime() .availableProcessors(),
ForkJoinPool.defaultForkJoinworkerThreadFactory,
null, true);

{EiFHScheduledThreadPoolExecutorglIiE&iEith

fEExecutors TEERPFEII T ITi5R 0B L&AZi .

public static ScheduledeExecutorService newSingleThreadscheduledexecutor() {
return new DelegatedScheduledExecutorService
(new ScheduledThreadrPoolExecutor(l));

public static ScheduledExecutorsService newSingleThreadScheduledexecutor(ThreadFactory threadFactory) {
return new DelegatedScheduledExecutorService
(new ScheduledThreadPoolExecutor(l, threadFactory));

public static ScheduledeExecutorService newScheduledThreadPool(int corePoolSize) {
return new ScheduledThreadPoolExecutor(corePoolSize);

public static ScheduledexecutorsService newScheduledThreadpPool(
int corePoolSize, ThreadFactory threadFactory) {
return new ScheduledThreadPoolExecutor(corePoolSize, threadFactory);

MEBEE, XN EAE EEBIEREScheduledThreadPoolExecutordéfaig /55%, ScheduledThreadPoolExecutorsi1E{E
IS AN 7.

public ScheduledThreadPoolExecutor(int corePoolSize) {
super(corePoolSize, Integer.MAX_VALUE, 0, NANOSECONDS,
new DelayedworkQueue());

public ScheduledThreadPoolExecutor(int corePoolSize, ThreadfFactory threadFactory) {
super(corePoolSize, Integer.MAX_VALUE, O, NANOSECONDS,
new DelayedworkqQueue(), threadFactory);

public ScheduledThreadPoolExecutor(int corePoolSize, RejectedExecutionHandler handler) {
super(corePoolSize, Integer.MAX_VALUE, O, NANOSECONDS,
new DelayedworkqQueue(), handler);


af://n692

pubTlic ScheduledThreadPoolExecutor(int corePoolSize,ThreadFactory threadFactory,
RejectedExecutionHandler handler) {
super(corePoolSize, Integer.MAX_VALUE, O, NANOSECONDS,
new DelayedworkqQueue(), threadractory, handler);

ThreadPoolExecutorZ4tiE&E ThreadPoolExecutorzs, A EIRETEAThreadPoolExecutorZRAUMIETT IR, RATIATEEEAIBA
5l 5DelayedWorkQueue, FATRJLAB#EEAScheduledThreadPoolExecutorsRRUTAIE S IASROIGERLLAZE, BN PR/ BIEEL:

o

new ScheduledThreadPoolExecutor(3)

BT ESRE R ThreadPoolExecutorZE 2 UA{RIELIE M IEISTTAY
[ :

SFFLAEithAYZ 2 ThreadPoolExecutorsRist, BEPLLEZAYEHFIAEENLIE BIERE TIRHEEIRER?

ThreadPoolExecutorXHEERE 4
fEThreadPoolExecutoréeh, FEJUNEEEZENBMAGE, BER, BITMNE OXEEENELSE.

ctitfXRIE %

AtomicintegersBINEECIRBFLAENBENEGBPNEERNE, ERE—EFENSR, TERRARELENSEMLARHRIN
&, HIETESXMEEERAABI TR,

[/ EERRAF LB E R L ARMAPRES, @3 RFLTRRGE, (K290 (RAF LS
private final AtomicInteger ctl = new AtomicInteger(ctT0f(RUNNING, 0));
/ /SRR R R AR A (32-3)

private static final int COUNT_BITS = Integer.SIZE - 3;

/[ RIRBREN P K R AR

[ /BT L R E A 22907, FIREL
private static final int CAPACITY
[/ BFRRMBREAT RS

private static final int RUNNING

(1 << COUNT_BITS) - 1;

Il
1
=

<< COUNT_BITS;

private static final int SHUTDOWN = 0 << COUNT_BITS;

private static final int STOP = 1 << COUNT_BITS;

private static final int TIDYING = 2 << COUNT_BITS;

private static final int TERMINATED = 3 << COUNT_BITS;

/ /R FRIRAS

private static int runStateof(int c) { return c & ~CAPACITY; }
/ /RIS

private static int workerCountof(int c¢) { return c & CAPACITY; }
private static int ctlof(int rs, int wc) { return rs | wc; }
private static boolean runStateLessThan(int c, int s) {
return c < s;
}
private static boolean runStateAtLeast(int c, int s) {
return c >= s;
}
private static boolean isRunning(int c) {
return c¢ < SHUTDOWN ;
}
private boolean compareAndIncrementWorkerCount(int expect) {
return ctl.compareAndsSet(expect, expect + 1);
}
private boolean compareAndDecrementworkerCount(int expect) {
return ctl.compareAndSet(expect, expect - 1);
}
private void decrementworkercCount() {
do {} while (! compareAndDecrementworkerCount(ctl.get()));


af://n700
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M F ARSI TR,

e RUNNINGIEITIZ, BEBUGHIZRES, HEDMERENTFIHES

o SHUTDOWN: XKFHARS, TEEHIEIIRAcAYES, (BETLRMNEEENGFEEFFAES, LARBLTRUNNINGIRZS
B, JARshutdown()F5iESFLEAEEHNZIRS

o STOP: FBEEMG TS, RS IEEZEASRFERFRFNES, STEEMBEASIETE, MREATEBATRUNNINGEL
SHUTDOWNIRZ, #ERIshutdownNow()/5i%, SEEFEBHNZIRES

e TIDYING: MNRFAIBMIESHEEELL, BREEEN0 (BENIIAZ, SFEHRNTIELESEN0) |, SiEtmadtNzk

Iy

Ce

e TERMINATED: &-FTIDYINGIRZSAIZAZ A FAterminated (7574, SfERZETEHFNZRE
R LZRThreadPoolExecutorsif9iERE, BLEFEHRZIRSZ BV RSN N E R,

terminated ()

e RUNNING -> SHUTDOWN: ZEMshutdown()/53%, k& ezt T finalize() /5%
e (RUNNING or SHUTDOWN) -> STOP: Rz iEEshutdownNow()/57%

e SHUTDOWN -> TIDYING: HZAZithFESBATIER IR E

e STOP ->TIDYING: H&AEithazsHIRHE

e TIDYING -> TERMINATED: 24 terminated() hook F5iEH{To=mATHE

HthSEZE ¢
BRT ctiBXBYEMES, ThreadPoolExecutorZEhEft— L EEAYE N TR,

// F T AT 55 1 RHLZE BA 51

private final BlockingQueue<Runnable> workQueue;

/ /AT E B

private final ReentrantLock mainLock = new ReentrantLock();

[ /TR P RS, ViR EGE, S2EkEmainLock 8l

private final HashsSet<worker> workers = new HashSet<worker>();
/ /TR P B T A 2 A e AR

private final Condition termination = mainLock.newCondition();
J/EFETT T, CAHORO B A2

private volatile ThreadFactory threadFactory;

/ /AR m

private volatile RejectedExecutionHandler handler;

V2% NIEEE

private static final RejectedExecutionHandler defaultHandler = new AbortPolicy();

ThreadPoolExecutorZthRyEE R SRS
fEThreadPoolExecutorZERFEXS FEFSBAIHMITE REENINERSE, WorkerJEREAIIEAARRSAIERSE, BTk, HIDAIBEXL

[ EIESN
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WorkerPJZp3

WorkerZS RS L3RE, BT Runnablel[, RAFEAR ER—NARPUTESAILIE, Tk, B TWorkersEAIRMA
B, WM.

private final class Worker extends AbstractQueuedSynchronizer implements Runnable{
private static final Tong serialversionUID = 6138294804551838833L;
/ /B AEBATAE S5 1 262
final Thread thread;
//FE—"Runnableft:%, WRTERIERLFRR 8T T HEHATHE —MES
[/ M —AMES S AFTAEM AR R, AR R L onu1 ]
//FE AU, WZREZE, BidgetTask)ri%k3IBTockingQueuefh s 3k T 5%
Runnable firstTask;
[/ TR ERE AT, R A Tvolatilek¥
volatile Tong completedTasks;

//WorkerZ&hE—igitck, L#EnfirstTaskalLoynull
worker(Runnable firstTask) {
/ /W5 1E4E 3 B runworke r22 w4 7
setState(-1);
this.firstTask = firstTask;
//1ifHiThreadFactory 6@ — /N HATIE S LT
this.thread = getThreadFactory() .newThread(this);
}
// 4N ThreadPool ExecutorZffi runworke ri AT %%
public void run(Q) {
runworker(this);

/ /R ARIEN 8

//state=0F B AR b IR

//state=1FE R 3REL

protected boolean isHeldExclusively() {
return getState() != 0;

protected boolean tryAcquire(int unused) {
if (compareAndsetState(0, 1)) {
seteExclusiveownerThread(Thread.currentThread());
return true;
}

return false;

protected boolean tryRelease(int unused) {
setExclusiveownerThread(null);
setState(0);
return true;

}

public void Tock() { acquire(l); }

public boolean tryLock() { return tryAcquire(l); }
public void unlock() { release(1l); }

public boolean isLocked() { return isHeldExclusively(Q); }

void interruptIfstarted() {
Thread t;
if (getstate() >= 0 & (t = thread) != null & !t.isInterrupted()) {
try {
t.interruptQ);
} catch (SecurityException ignore) {

}

EWorkerZ ST A, TR, BEEEESRSstateiRER-1, IREAN-1ERTEHLErunWorker 51T 2 Bl i, X2
R IANERE eV LA tEAYshutdownNow()/55ART, aNERWorkerZémhfistateKZSAIEARTO, WESFELE, WNRstatekZSHY
BER-1, WARSFHRIZRE.


af://n738

WorkerZELI T RunnableiEd, EEESrunfk, MWorkerf9runfgiEAR_ EEBRIEThreadPoolExecutorZEfrunWorkerfs
%, fErunWorkerfgig, SB&EBuUnlocki%, ZhiESKstateE/90, FRLAXMTRIEARshutDownNow AR &l 2814k
2, MXMEHREEHN T runWorkFik, SIASTERRERITrunWorker /5 ZHIRH R FETEFE.

FE: ARSEEREFWorkerZ$f9sLI
IE4ESRRRAIRRE

LRt a1RworkQueuePBZERATIHTY , FHEIRBTHILIED, LAY, BEHRIES, FERN—FHRISRMEBRXMES.
LA SR A 7 TUFRRRE, WA,

o EREMERE, XUBEIANSRES. SSHZEAAbortPolicy.,

o FAREMERNSIERHIITES ., SEPZE/aCallerRunsPolicy,

o EFMIFRERINESHHUTHERIES. SHADiscardOldestPolicy,

o BEEEFIANES. SLZRADiscardPolicy,

#ThreadPoolExecutors8HHRIL T 4N PIERSESREAASEIIAI RIATSRES, WA,
public static class CallerRunsPolicy implements RejectedExecutionHandler {
public callerRunspolicy() { }
public void rejectedexecution(Runnable r, ThreadPoolExecutor e) {

if (le.isshutdown()) {
r.runQ;

public static class AbortPolicy implements RejectedExecutionHandler {
public Abortpolicy() { }

public void rejectedexecution(Runnable r, ThreadPoolExecutor e) {
throw new RejectedExecutionException("Task " + r.toString() +
e.tostring());
}

rejected from " +

}
public static class Discardpolicy implements RejectedExecutionHandler {
public DiscardpPolicy() { }
public void rejectedexecution(Runnable r, ThreadPoolExecutor e) {
}
public static class DiscardoldestPolicy implements RejectedExecutionHandler {
public DiscardoldestpPolicy() { }
public void rejectedexecution(Runnable r, ThreadPoolExecutor e) {
if (le.isShutdown()) {

e.getQueue().pol1Q);
e.execute(r);

FAIB A LUBEIT LI RejectedExecutionHandlerf0, FHESRejectedExecutionHandleriEdf8rejectedExecution/TiEREENIE
SRR, TEOUERLRTEIhAT, YA ThreadPoolExecutoriIMEIETTi%, EAFRIE CEHIIELSEIR.

flgn, BENAGEERIRIN TR,
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public class CustomPolicy implements RejectedExecutionHandler {
public custompolicy() { }

public void rejectedexecution(Runnable r, ThreadPoolExecutor e) {
if (le.isShutdown()) {
System.out.print1n("HEH# P e LR RIATIES ")
r.runQ;

EFRBE X RE R,

new ThreadPoolExecutor(0, Integer.MAX_VALUE,
60L, TimeUnit.SECONDS,
new SynchronousQueue<Runnable>(),
Executors.defaultThreadFactory(),
new CustomPolicy());

1813 ThreadPoolExecutorZYiRiE iR E T EIE MITIESINZO RIS
ZqZ e TR

ThreadPoolExecutorEjavafiEB Sz DI T —, BB RIS RRBIERNZSBERITES, HETEFHENEE
HENNERATIRES.

ThreadPoolExecutorZéffEE— M workers TEE&FRES, FAPALAMLGREBRRINEERITINES, workersEEE R TIEEIER
DIBEH TS, SEMESIAGIRSREUYTESEH{T. ThreadPoolExecutor it TEENEIZ MM BIZRZIHITIES, BEETH
BANRER R, A3, migsE&ThreadPoolExecutorZEHERD RE DT TESHIBIATRIE,

EThreadPoolExecutorzérdr, ZiEtANBEEEARI{Eexecute(Runnable)/i%, addWorker(Runnable, boolean)/gi%,
addWorkerFailed(Worken)75iZfHE45RAE £, #ETRE, HOFRADITXILMEOTGE.

execute(Runnable)f5i%

execute(Runnable)/5iA8ERRIERZRunnableZ BUAES A, Fi15E Texecute(Runnable)/5iARYRIS, W™,

public void execute(Runnable command) {
[/ IRBEASHATS S, W S fa st 7w
if (command == null)
throw new NullPointereException();
/ /SREERFE i (PP IR A A i rp 2R A2 Y B
int ¢ = ctl.get(Q;
/ /R 28 FE 2R /N T corePoo St ze I {E
if (workercountof(c) < corePoolsize) {
[/ EHI I RFEPATAES
if (addworker(command, true))
return;
c = ctl.getQ);
}
[/ WREFEBAL T RUNNINGIRES, MUK AT 55 im 381 BH 2 fA 51 e
if (isRunning(c) && workQueue.offer(command)) {
[/ FRUGRIUEFEM PRSI i R 2 I AR, F T ki &
int recheck = ctl.get(Q);
/ /IR FEN AT RAL T RUNNINGIRZS s MBAZ A B BR AT 55
if (! isRunning(recheck) && remove(command))
[/ PATIEAE SN
reject(command) ;
/ARy, A AR b R A I — N 2
else if (workercCountof(recheck) == 0)
addworker(null, false);
}
/RS BFIC, WEiEworkerZe e, anSBi AR I, IPAATHE 48 SR
else if (!addworker(command, false))
reject(command) ;
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BAMESHTIIE, EITLARMLA FER.

E/\{E%

27 bl L W
HicorePoolSizeiitE

Y SE]
BA B2 F T

TAEBAFI 215 23l ?
HworkQueue i 5E

R 7 i ?
AimaximumPoolSize

HLE

o

A4
) Hr e
PATHES

AT IR LA T

TR, BfRf#execute(Runnable)fFik, EffsHfrexecute(Runnable)FiEfdHiTiZEE,

(1) ZFENPHLIERRES/NFcorePoolSizetZEFESL, WS/ FcorePoolSizetZz M EAEE, MMworkers TIFZFEESRN
—MZOEFERITESS . REBBAN AR,

/ /&R 2 FEECR /N T corePool S ze IMH
if (workercountof(c) < corepPoolSize) {
[/ EHIT B RFREPATES
if (addworker(command, true))
return;
c = ctl.getQ;

(2) ﬁD%%aatﬂﬂPE’Jfﬁzé&gjﬂ:corePooISlzeffZlufﬁzéﬂl MF R B RS TRUNNINGIAZS, WISRAFRUNNINGER
A, WRIMESEIFITHESASI, T2 LEF]E%BAEJ@JDE%HT FEHIMLIEHEEALTRUNNINGIKTS, RELED
LbFRUNNINGIRZSAT, Zﬁél‘ﬁ]&%ﬁ)\lﬂm IIFrESS. B, SWITRG5REE. KB TAx.

if (isRunning(c) && workQueue.offer(command))

(3) EMESBAFIFIRINESS AL, T EMMAIETTESIENEARRIRS FEU\J_EW%X]‘@%%EAEJ_’__ RIGE, WMRERILIE
PRSI BRERUNNINGIAZ, WFEEERIIAYES MESBTIHREER, #L [EELAOIEMAERIR. WNRLRILAZARLTRUNNING
W&, WAMEARERE T, MRERB P NMFTETERE, Wi — M MAERNEILEEDT, TR,

[/ UGB PRSIt p R s, T ke s
int recheck = ctl.get(Q);
/ /MR LT KA T RUNNINGIRZS, BBl R AT 55
if (! isRunning(recheck) && remove(command))
/ /PATIRLa TN
reject (command) ;
[/ IREREMA A, WAL FRE RN — A2
else if (workercountof(recheck) == 0)
addworker(null, false);



(4) MRELE (3) HEESIIFRIMESEMY, MW=HFFEMOSARRTES. Y, NRLGEETRLEHECERTE
TRt PRIR LIRS imaximumPoolSize, MIABEBEIHLAE. HY, FREELTAVESFIEH, HELEBPIIEESH,
FEHTRESRR, BT,

/AR BFIEH, HworkerifE, WS HIE R RN, MIBATHE 48 S mg
else if (!addworker(command, false))
reject(command) ;

XE, Hfi)Eexecute(Runnable)5iEiRf#, EamEERIERAIE NP IESHIIITAIERLZERT ., JLUXAIR,
execute(Runnable)SiARNBEEAR LHE—REFEBAINITIZIE, BF 7 execute(Runnable)/5i%, HEARER 7 &EHAHMITE
45,

EE: BX**ScheduledThreadPoolExecutorZfForkjoinPool ZEHITEIERANEEE, £ [BHAER] RIINEFNEFSIF
HnBE, BT IXERAHTIEE, MEASEER 7 &S IITRE,

TS Hrexecute(Runnable)iER0EREAT, Fi1&Dlexecute(Runnable)FiEhZAMER T addWorker(Runnable, boolean)/5i%k, #
Tk, BAI#—#Eotr FaddWorker(Runnable, boolean)/5i&H0E4E,

addWorker(Runnable, boolean)fix

AL, addWorker(Runnable, boolean)/TiEAILAD N=2B5, H—EBDREACASEREMALAZHTIRINTIFLAE, F_FBHE
IR TRERTE, S=FnNRBESBI L2 ASNRIE workersdh, FETIFEEIITES.

Tk, FEfJ& TaddWorker(Runnable, boolean)/5iARYRS, W TFF7R.

private boolean addworker(Runnable firstTask, boolean core) {
/ /FRe BN
retry:
for (;) {
int ¢ = ctl.get(Q);
int rs = runstateof(c);

// FREEEBAS A A SR e A1 oA
if (rs >= SHUTDOWN &&
I (rs == SHUTDOWN &&
firstTask == null &&
| workQueue.isEmpty()))
return false;
// RG22 B FH A i CAS J7 =B IR R 1 4N 4
for (5;) {
/ /3RE R () 2R R
int wc = workerCountof(c);
[/ R SRR T R AR B IR ], EEzRIEIfalse
if (wc >= CAPACITY ||
wc >= (core ? corePoolSize : maximumPoolSize))
return false;
/ /i8It cAS Ty R LR TG e F e B
if (compareAndIncrementworkercCount(c))
/ /83 CAS 77 AARIE R —ANERFREHAT T, Bk RSN E
break retry;
// BTt A
c = ctl.getQ);
/ /AR CASERAR R T, 75 EEAE A IGEE b S 22 Uil i CAS il e e i
if (runstateof(c) != rs)
continue retry;

}

/ /B i ANE For iy, i BIE I CASHI S 26 R 45U i Th
//VEIH O ) TAE LR
boolean workerstarted = false;
boolean workerAdded = false;
worker w = null;
try {
/ /AT BT % 325 worker
w = new Worker(firstTask);
final Thread t = w.thread;
if (t !'= null) {
/B, ARER Eworke rsist [l 25
final ReentrantLock mainLock = this.mainLock;
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mainLock.lock();

try {
/ /Wb T B H TR A LA MIRES
/ /R A AT 2 1T w] BRI AR R R T AR RS
int rs = runStateof(ctl.get());

if (rs < SHUTDOWN ||
(rs == SHUTDOWN && firstTask == null)) {
if (t.isAlive(Q))
throw new IllegalThreadstateException();
//Eworke r A IHAT 5
workers.add(w) ;
int s = workers.size();
if (s > largestPoolSize)
largestPoolSize = s;
[ /BRI T AR S AR E N true
workerAdded = true;
}
} finally {
/ /RO B
mainLock.unlock();
}
[/ IHFAERT, A Bh AR PATAESS
if (workerAdded) {
t.start(Q);
/ /ARSI A R BRI E Ntrue
workersStarted = true;
}
}
} finally {
//ISRAT S R B Bh B Eh ek, WiEFHaddworkerFailed (Worker) 751k
if (! workersStarted)
addworkerFailed(w);
}
//IRER R JE BT 5 AR IR
return workerStarted;

‘E—%&, addWorker(Runnable, boolean)/5iEAaR1<Hy, XE, FEiliXxRIEaddWorker(Runnable, boolean)/5i&i# TRz,
(1) EEESNIERERLSENEETAZ, KB TR.

// REEE NS TS TRy TE AR N oS
if (rs >= SHUTDOWN &&
I (rs == SHUTDOWN &&
firstTask == null &&
! workQueue.iseEmpty()))
return false;

(2) EBIHE (1) BRBIS, MHNMEOMER, ERREfor BB CASIIEMEABERISIREE, MECASERIER,
ME SR E R, MECASEIELN, NEELMLBONRSEERE TSN, NRSBONRSLET S, Vs
continue X BFEIEIINE orBIRRIITENG, MBI RIITHE HERIICASIME, IRSIBIRSRERETI,
WA E—RCASIRMESINT, MIAREEiRCASIRME, ARBAITATR.

for ;) {

/ /3RER LR A ) 26 R SR

int wc = workerCountof(c);

/ /IR A 2R H R IR ], Bk [Efalse

if (wc >= CAPACITY ||
wc >= (core ? corePoolSize : maximumPoolSize))
return false;

/ /i3S CAS 7 2 ) LR R 8 2 A A

if (compareAndIncrementworkercCount(c))
/ /L CAST7 HARUE R A —NRFEPAT TS, Bk AN E G
break retry;

//EHFRI 1 fE

c = ctl.getQ;

/ /IR CASEEERIMC T, DI F5 ZAE IS IR b 307 20l I CAS Hr il 2R AR 4

if (runstateof(c) != rs)
continue retry;



(3) CASIRMERINE, TRMEATBPMITRINT TIEAIE, W, SREEEEINITES. FALBIYESBImainLockRIGHIE
YT ELFEWorker S22 IIZEIworkersH,

SRBEME: CEEWorkersdge, FEREIWorkerXISAHRIHITEAE, MREFRER AT, WERBORSH, FKEBIRINGE, BXR
BELLENPRES, XEERMREUE S AIEMETR SN TSRS, B XA TEE R, NRAFEBXE, WEEREM
. BNEFIEMNERRNEI LEESS, BRHEMNEENTES. KREEBMEENINRIZEE Atrue, &F, FIMEER
Biash, MRSEE, WiERaddWorkerFailed(Worker)f5i%, SZIREIZEEERENITR,

/ /Bt A E ForfEan, i BT CASHTIE 2k A 4= i
/7 SLI G ) AR 2R
boolean workerstarted = false;
boolean workerAdded = false;
worker w = null;
try {
/ /EPIT AT 45 B 2 iworker
w = new wWorker(firstTask);
final Thread t = w.thread;
if (t !'= null) {
/ /M8, i Eworkersi [ 25
final ReentrantLock mainLock = this.mainLock;
mainLock.lock();
try {
/ /WA 5 E A A LR R RAS
/ /R AE AT 2 AT v BEHAR M A R T LR IR
int rs = runStateof(ctl.get());

if (rs < SHUTDOWN ||
(rs == SHUTDOWN && firstTask == null)) {
if (t.isAlive(Q))
throw new I1legalThreadstateException();
//1Eworke r H AT S
workers.add(w) ;
int s = workers.size();
if (s > TargestPoolSize)
largestPoolSize = s;
[ /BRI T RS AR R E N true
workerAdded = true;

}
} finally {
/ /BT B

mainLock.unlock();
}
[ JEINFAT T, W8 Bh &R AT TS
if (workerAdded) {
t.start();
[/ RS R B A R B R I E Atrue
workerStarted = true;
}
}
} finally {
//RAE S K A shsls sh o, iEFaddworkerFailed (Worker) ik
if (! workersStarted)
addworkerfFailed(w);
}
//IRIBIE T S BAE S AR iR
return workersStarted;

addWorkerFailed(Worker)f5ix

fEaddWorker(Runnable, boolean)/5iEH, WNERFINT{ELFEEMEE TIEELEBIEMAET, N<iEAEaddWorkerFailed(Worker)
7k, TEHAIHREFaddWorkerFailed(Worker)75iARISEEL, W0 TNFi~.

private void addworkerfFailed(worker w) {
/ /3REU
final ReentrantLock mainLock = this.mainLock;
mainLock.lock();
try {
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/ /i worker{E4 A~ N2

if (w !'= null)
/[ ¥AES NworkersE & gk
workers.remove(w) ;

/ /i CASKEAT 25 H sk 1

decrementworkercCount();

tryTerminate();

} finally {
/ /BT
mainLock.unlock();

addWorkerFailed(Worker)75ARSEERILLREER T, SKEURAH, HESMworkersihighi, FRBIICASISESZIIMER, &
e

B TRES

HAEDHrexecute(Runnable)f5ikRy, SFEtiSEESAIRHEIEAreject(Runnable)5izkRHUTHERIANELESRRE, KB T
reject(Runnable)73iERISEH, WA,

final void reject(Runnable command) {
handler.rejectedexecution(command, this);

3

BIES, BIAIEMRIZhandlerfyrejectedExecutionysiE, handlerXBMA%R, HfiIAEERERE, MTAR.
private volatile RejectedExecutionHandler handler;

BEERejectedExecutionHandler2MEER, IR,

package java.util.concurrent;
public interface RejectedExecutionHandler {

void rejectedeExecution(Runnable r, ThreadPoolExecutor executor);

ATLAKIIRejectedExecutionHandlerEMEO, X T— rejectedExecution(Runnable, ThreadPoolExecutor)f5i%, BEFA
RejectedExecutionHandler2/MzO, BEEAIGEEBWRLLSESCIN 1 RejectedExecutionHandleriz .

RejectedExecutionHandler

DiscardOldestPolicy 4 DiscardPolicy £ CallerRunsPo

BEXE, FHfiJ&AMRejectedExecutionHandleriZzORYSLIIZEIE B AR BECAIR A IIFELE SRR AYSCINZE,
ZETFreject(Runnable)f5iArh EMRSHITHR N EATELERES, RIRIBCIEAIEHIMERNSEAEN. NRISEEBIRMmIERE, WK
NS TAbortPolicyZRAUIRLEERRE., BNSHITIEIBAIZEAIIELARAS.

FECELTEINET, BT REMBEIR DREGARIAVEERERS,, BT LMEREE X AGELREREE. MREERRENIHEERE, NRE
ERejectedExecutionHandleriZ, FESrejectedExecution(Runnable, ThreadPoolExecutor)/5iE&RDE], a0, TEANML
3.
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public class CustomPolicy implements RejectedExecutionHandler {
public custompolicy() { }

public void rejectedexecution(Runnable r, ThreadPoolExecutor e) {
if (le.isShutdown()) {
System.out.printTn(" & & e 2RI THE5 ")

r.run(Q);

EFRAN T B LA .

new ThreadPoolExecutor(0, Integer.MAX_VALUE,
60L, TimeUnit.SECONDS,
new SynchronousQueue<Runnable>(),
Executors.defaultThreadFactory(),
new CustomPolicy());

=i, SFEHTESHIBRROZED TSR,

BiTFESRE St &Rt Worker ZIZ2ROMITIRIE

£ (BH k2 ——IBidThreadPoolExecutorZEHYIRIDRERTSAR I TES IR OTAE) —HHHRNRELIT T R bHhTES
HUtZICNAE, #EThreadPoolExecutorséfaddWorker(Runnable, boolean)/Fi&9, (FHCASLENEHERENHEZ G, E L
SR Worker&f2HITES, FrLL, ALK FWorkerZAYiRED,

WorkerZ$ 54

WorkerEMWERIZEHT ESRE, AR TAQS (AbstractQueuedSynchronizers€) FHsLIN T Runnablef#, AFE L, WorkersSBEE—
MRASEE, BE—MTESLRE. BTR, HIIE TWorkerZ 20915, W7,

private final class worker extends AbstractQueuedSynchronizer implements Runnable {
private static final Tong serialversionUID = 6138294804551838833L;
[ /PITAES (LR AR
final Thread thread;
[ /AT AESS, H— IR PATIIES
Runnable firstTask;
// FERATS 15
volatile Tong completedTasks;
//WorkerSittiE 758, WIAGAAESS H AR T Q@ PUTAE 5 2R
worker(Runnable firstTask) {
setState(-1);
this.firstTask = firstTask;
this.thread = getThreadrFactory() .newThread(this);
}
//HE5RunnablefZ O run ) 7k
public void run(Q) {
//HThreadPoolExecutorZffirunworker (Worker) Jik%
runworker(this);

/ /R A 5 A5 R IR B

//state=05/R AR E) 8

//state=15R 3R EL R 8

protected boolean isHeldExclusively() {
return getState() != 0;

/ /1 FAQS 4 B R FRIRAS
protected boolean tryAcquire(int unused) {
if (compareAndsetstate(0, 1)) {
seteExclusiveownerThread(Thread.currentThread());
return true;
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return false;

/ /SR

protected boolean tryRelease(int unused) {
seteExclusiveownerThread(null);
setState(0);
return true;

}

public void Tock() { acquire(1); }

public boolean tryLock() { return tryAcquire(1); }
public void unlock() { release(1); }

public boolean isLocked() { return isHeldExclusively(Q); }

void interruptIifstarted() {
Thread t;
if (getstate() >= 0 & (t = thread) != null && !t.isInterrupted()) {
try {
t.interrupt(Q;
} catch (SecurityException ignore) {

}

EWorkerZ RIS A, TUETH, BEEEESRSstateiRER-1, IREHN-1ERTEHLErunWorker 5RIE1TZ Bi# i, X2
R IANERE e LA tEAYshutdownNow() /55 ART, aNERWorkerZémhfistatetKZSAYEARTO, NESFELE, WNRstatekZSHY
BER-1, WARSHRZE.

WorkerZ6sCIl 7 Runnablei#[0, EEESrunjgi%, MWorkerfUrun/GiEAR HEARYEThreadPoolExecutorZEfrunWorkerss
%, fErunWorkerFgigR, SB&EBuUnlocki%, ZhiESKstateER0, FRLAXMTRIERshutDownNow AR &R 2514k
2, MXMEHRESHN T runWorkFik, SIASTERRBERITrunWorker 5 ZHIRH R FRTEFE.

R ARFEEESIEMEWorkerZEaIsCl,

WorkerZ£hiFFE T ThreadPoolExecutorZEfJrunWorker(Worker) ik, 3, FH{J—#EE& FThreadPoolExecutorZEHy
runWorker(Worker)/53i&895CH,

runWorker(Worker)Fix

B, BEIETRunWorker(Worker)/5iAH9RRS, S0 FF7R.

final void runworker(worker w) {
Thread wt = Thread.currentThread();
Runnable task = w.firstTask;
w.firstTask = null;
/ /R, Kestate® B N0, o iFH TS AT
w.unTock();
boolean completedAbruptly = true;
try {
[/ WMBAESE AN, 8 MEL BB RIS A2, W ATwhi e i3
while (task != null || (task = getTask()) != null) {
[/ MRAES A7, MK EWo rke r TAEZEFE 20 o5 81
w.lock();
//MREREC A7 1E, B PR S AR 4 b I B T 2 AR
[/ RKFUFUF R R X N8 5
if ((runsStateAtLeast(ctl.get(), STOP) ||
(Thread.interrupted() &&
runStateAtLeast(ctl.get(), STOP))) &&
lwt.isInterrupted())
/ /R FE
wt.interruptQ);
try {
[ /PATAESS BT 112 55
beforeeExecute(wt, task);
Throwable thrown = null;
try {
/ /W FRunab1 e [ run i iEHUTIES
task.run(Q);
} catch (RuntimeException x) {
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thrown = x; throw x;
} catch (Error x) {
thrown = x; throw x;
} catch (Throwable x) {
thrown = x; throw new Error(x);
} finally {
[/ PATAESS JE BT r)E 4
aftereExecute(task, thrown);

}

} finally {
[/ RS PATTERE, BH K E AT
task = null;

// SRS R L
w.compTletedTasks++;
/ /R TAE AR IRAT 1 B
w.unTock();
}
}
completedAbruptly = false;
} finally {
//HATIE tHworke rZ f2 (12 4
processworkerexit(w, completedAbruptly);

X8, BF#ErunWorker(WorkenJiA.

(1) FRELSRIZAERIRI TFSAZTRRIES, A TIFETRIESRENT, PUTunlocklTiZBEME, KstatelXZIREAO,
LERSRTLAFRMT TARERRE, AR TR,

Thread wt = Thread.currentThread();
Runnable task = w.firstTask;
w.firstTask = null;

// R, Kestated B NO, o VEH AT S5 AT
w.unTock();

(2) EwhilefBRFHETHRT, MRESAAZT, HEMNESAIIFIRBEUES A AT, WiTwhilefEIR, &N, FEHA
processWorkerExit(Worker, boolean)/5i&iBHWorker T/EZFE,

while (task !'= null || (task = getTask()) != null)

(3) WMRFHRBwhileRYBE M, BRI TIELAENEAPRGH, FHT —FRIIABEBANRICN RS FE T HRIEE0H
17, REBUITR.

[/ AT HE AR, WKW rke r TAEZEFE A 5 8
w.Tock(Q);
[/ RGO E7 1L, B R 5 AR 4 b I B s i 2 s
[/ KFUFUFERfRE R X N8 5
if ((runstateAtLeast(ctl.get(), STOP) ||
(Thread.interrupted() &&
runStateAtLeast(ctl.get(), STOP))) &&
lwt.isInterrupted())
// T
wt.interrupt();

(4) FERPTESAHTINEE, TR

[ /PATAES BT 12 55
beforeExecute(wt, task);

(5) FARunableEOMrunF ZHRITIES

//FRunabTe$ O 1) run L AT £ %
task.run();

(6) WARUTIES EHITAIEIE



[ /PATAESS JG AT I 5
afterexecute(task, thrown);

(7) BAYESRENT, FTARRYESEHEM FRRIFLEZAIN.

/RS PATERE, B E AT
task = null;

//SE AT A B i
w.compTletedTasks++;

/ /BT AR R ARG B
w.unTock();

(8) IBtHWorkerZf2f9H4T, WA

//HATIE iworke r£ FE i 4
processworkerexit(w, completedAbruptly);

MBS ERTLIES, BMWorkerZf2HREAHES A0S, SBAgetTask(7iEMESBATIRREUES, BTR, HIIBT
getTask() 75 EHISCHL,

getTask() /&
A5 RE TgetTask(ZERIRARE, SR,

private Runnable getTask() {
/ /E R B AR IR
boolean timedout = false;
// BlEforigH
for ;) {
//3Ect]
int ¢ = ctl.get(Q);
/ /REE R FIRES
int rs = runstateof(c);

/ /REIATE S5 BAF 5 75 E 2 A i 457 1R OGP IR IRy 2

VIALEY: % 3 i Y IP e 2 L7 NI SN S o i

if (rs >= SHUTDOWN && (rs >= STOP || workQueue.isempty())) {
/ /b wWorke re R F
decrementworkercCount();
return null;

}

/ /3RE R AR 26 R 1 B L

int wc = workercCountof(c);

/ /R TR i 2R R A 2 75 KT corePoo S ze MR B & 5 IEAE S F PUTAE S5
boolean timed = allowCoreThreadTimeout || wc > corePoolSize;

/ /IR LR AR 28 FE e K T corePoolSize
/ /KT corePool SizeBli# & & IEAE ST AT 55 I HLAG 18 I
// It B AR R A R R R K T L E AT S A S =
if ((wc > maximumPoolSize || (timed && timedout))
&& (wc > 1 || workQueue.isempty())) {
/[ BTk > LR 1 A 4R R
if (compareAndbecrementworkercCount(c))
return null;
continue;

try {
[/ WAT 5 BAF 3R EUT %
Runnable r = timed ?
workQueue.poll1(keepAliveTime, TimeUnit.NANOSECONDS) :
workQueue. take();
[ /MEB AR R AT S
if (r !'= null)
return r;
timedout = true;
} catch (InterruptedeException retry) {
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timedout = false;

getTask(FiERIBEIVEER, AREBRBHUILLT, BXEHRAEEHAT.
Tk, BRIIBETEEXABRunnablefdrun()480E, H{THbeforeExecuteFiEfafterExecute /5%,

beforeExecute(Thread, Runnable)f5ix

beforeExecute(Thread, Runnable)5i&H B IBIN TR,

protected void beforeexecute(Thread t, Runnable r) { }

aILAEZ, beforeExecute(Thread, Runnable)/5i&HYaiAA A%, FATTLAGIEThreadPoolExecutorfFEEE
beforeExecute(Thread, Runnable)f5i%, FE&FEBEXHITES 2RI, FITHIIBSENWSESZIE,

afterExecute(Runnable, Throwable):i%

afterExecute(Runnable, Throwable) 5 ERSRAREA0 R,

protected void afterExecute(Runnable r, Throwable t) { }

AJLAEER!, afterExecute(Runnable, Throwable)/5iEH7G A ARIEAZ, FIaTLABIZE ThreadPoolExecutorfIF3EkES
afterExecute(Runnable, Throwable)/5i%, E&ARBEIITESZEITERIIBCSEXNSBEE.

ETE, MERH TIEEERprocessWorkerExit(Worker, boolean)/5i%,
processWorkerExit(Worker, boolean)/5i%

processWorkerExit(Worker, boolean)/5&80ZEEEEHUTIEHWorkerkig, HEN—LERHTEE, FABUN TR,

private void processworkerexit(Worker w, boolean completedAbruptly) {
[/PAT IR T B, AT
if (completedAbruptly)
/ /% TAEZRRR M A8 1
decrementworkercount();
/ /3RELA R Bt
final ReentrantLock mainLock = this.mainLock;
mainLock.Tock();
try {
// BRI AIAT S B
completedTaskCount += w.completedTasks;
/ /Fa 5E TS Mworkers4E & 5 R
workers.remove(w) ;
} finally {
/ /BT
mainLock.unlock();
}
/ /R E TAEZRFE AT
tryTerminate(Q);
/ /3 ct]
int ¢ = ctl.getQ);
//FIWT 2 T R IR S 75 /N T'STOP (RUNNINGEHK # SHUTDOWN)
if (runstateLessThan(c, STOP)) {
/ /IR R W58
if (!'completedAbruptly) {
//in%allowCoreThreadTimeout Ntrue, Aminlitfti N0, 5IIR{E NcorePoolsize
int min = allowCoreThreadTimeout ? 0 : corePoolSize;
/ /W HRmin 09 H CAERABIA =
if (min == 0 && ! workQueue.isEmpty())
//minffE % E A1
min = 1;
/ /AR R A R FEE K T md niAE
if (workercCountof(c) >= min)
/R, AERATRE
return;


af://n853
af://n857
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// M addworker /i
addworker(null, false);

TR, AR processWorkerExit(Worker, boolean)f5i%,
(1) PUTERPHINTRE, SATEHT, WETIEEEEER, MTx.

J/PATIERE R I T R, R T
if (completedAbruptly)
/[ H TAELAR B
decrementworkercount();

(2) SRENBHERINTSRAYESEE, FETRAYES MworkersSEG kR, FEM, WTATR.

//3RELA R B
final ReentrantLock mainLock = this.mainLock;
mainLock.lock();
try {
// BRI GE R AIAT 55 B
compTletedTaskCount += w.completedTasks;
/ /¥ 5E AT % Mworke rsSE & RS BR
workers. remove (w) ;
} finally {
/ /RETR

mainLock.unlock();

(3) =HRIETIFEREAIIT

[/ ZERE& L TAELRE AT
tryTerminate();

(4) AHABTEREIEEPRLRENHED/NTROLEY, WIRE, FTEME—MFERIEARBHIEET LI TESTIFE
BHERTAIES.

//3RHct]
int ¢ = ctl.getQ);
//HIW 4T IR S 2 75 /N T-STOP (RUNNINGEY # SHUTDOWN)
if (runstateLessThan(c, SsTOP)) {
//IHEA TR R e Ak
if (!completedAbruptly) {
//E alTowCoreThreadTimeout Htrue, Aminlitfti N0, ENIR{E NcorePoolSize
int min = allowCoreThreadTimeout ? 0 : corePoolSize;
//WHEmin y0FE H TAEBAFIA ==
if (min == 0 && ! workQueue.isempty())
//minff{E & E N1
min = 1;
/ /WL FEND A AR K T mi n i 4E
if (workercountof(c) >= min)
//RIE, ANEHATREF
return;
}
/ /i addworker’rik
addworker(null, false);

TR, B{IE TtryTerminate()73i%,
tryTerminate()/5i%

tryTerminate()75&ASRAEREI TR,

final void tryTerminate() {
// @ lEforfEgik
for (;) {
//3Hct]


af://n875

int ¢ = ctl.get(Q;
/ /IR FE PR A IRUNNING
/ /8RS K FTIDYING
/ /B IR A A SHUTDOWN I HLAF 45 B3Il %%
/ /BRI, AT G SR
if (isRunning(c) ||
runStateAtLeast(c, TIDYING) ||
(runstateof(c) == SHUTDOWN && ! workQueue.isempty()))
return;
[/ WH AT LR A R EAET0
if (workercountof(c) !'= 0) {
/[ HT R AT
interruptIdleworkers(ONLY_ONE);
return;
}
/ /AREEGFEN 1) 4 oy 8
final ReentrantLock mainLock = this.mainLock;
mainLock.Tlock();
try {
/ /i3 CASH AR M R IR A 1% BN TIDYING
if (ctl.compareAndset(c, ctlof(TIDYING, 0))) {
try {
//fHterminated () Jii%
terminated();
} finally {
/ /B ERENIR S 3 B N TERMINATED
ct].set(ct10f (TERMINATED, 0));
/ /Ml BT TR D i 2R R g awad tTermi naton 7 v i ik FH 2€ (I 2R 2
termination.signalAll1();
}
return;
}
} finally {
/ /T
mainLock.unlock();

(1) 3KEctl, RIEENRESIEMINSEE TIEAEAIHT, FHkE.

//3Ect]

int ¢ = ctl.getQ;

/ /IR LR IR 2 ARUNNING

//BFIRE K FTIDYING

/ /B IR A5 A SHUTDOWN I HLAT 45 BA Bl %

//EEEREIRE T, ANHHRATE 2L

if (isRunning(c) ||
runStateAtLeast(c, TIDYING) ||
(runstateof(c) == SHUTDOWN && ! workQueue.isEmpty()))
return;

/ /I F AR AR T LR E A T0

if (workercountof(c) != 0) {
/ /[ F W R AT
interruptIdleworkers(ONLY_ONE) ;
return;

(2) IKENEBH, BICASIREBELEMAVIAES, BRterminated) /AN TIBIE, REZBLIERIVASZEENTERMINATED, EEE
FrER N ER%E B awaitTerminationJ5 AM#HIEZRAVEIE, RETEMS, W TF-.

/ /3R R ) 4 )R
final ReentrantLock mainLock = this.mainLock;
mainLock.lock();
try {

/ /i3S CASHE AR ML IR AS 15 BN TIDYING

if (ctl.compareAndset(c, ctlOf(TIDYING, 0))) {

try {
//Hterminated ) 5%



terminated();
} finally {
/ /¥R FEARZS 15 E N TERMINATED
ctl.set(ct10f (TERMINATED, 0));
/ /W BT B i R AR () awa i tTe rmi nati on s ik M 4 PH %€ [ 22 7%
termination.signalAll(Q);

}

return;
}
} finally {
/ /R
mainLock.unlock(Q);

TR, & terminated(753%,

terminated()/5i%
terminated ()75 EAOECABIN RET R,

protected void terminated() { }

AILAEE, terminated)/5ERNAEAAZ, HITATLLEIEThreadPoolExecutorfdFZRESterminated()/5i%, {EEWorkerZfg
WRtryTerminate()/3iARHITEAIE S X A¥terminated ()75 &R0 5518148,

NiERSf EREF T EiEith SRR HAY

A, BAFRNFEEAERERTEAZ TR MENRHERN. 8%, (IRE T ThreadPoolExecutors&difJshutdown()75
%

shutdown()/5i%

LERLIERAE, BT shutdown(FiEE, SIS ASBESHIITES Y. (BE2EAMshutdown(5iEZRIANES
SR ESIARERITN. WHERIFRES L, BRESMENRE, FASSFHESIIIFIESSTNITREEEIRE.,
{I1& Fshutdown()75iA89RLES, AN RF7R.

public void shutdown() {

/ /SREER Rt [ 4 Jey

final ReentrantLock mainLock = this.mainLock;

mainLock.lock();

try {
/ /R K R IR
checkshutdownAccess();
/ /4 2T AR P IR ¥ B 9 SHUTDOWN
advanceRunState (SHUTDOWN) ;
//Hiworke rZ e
interruptIdlieworkers();
//HScheduledThreadPoolExecutorii %1 %L
onShutdown(); // hook for

} finally {
/ /TR R ) 4 FR Bt
mainLock.unlock();

}

/ /AR A TERMINATED

tryTerminate();

RSk, shutdown(75iEROCIBLLEREIR, BSfiaE F EEEMRRKHLED, WREMIR, NERKGNERE T TIFLIE
BIRGR, WNERENIR, WaHbHSecurityException®&, A3 FAR.

[ /RS A IR LA 1AL R
checkshutdownAccess();

//# 2ai AR i RS 1 B N SHUTDOWN
advanceRunState (SHUTDOWN) ;

/ /i iiworke reifs
interruptidleworkers();
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HA, checkShutdownAccess()/5iERISEILCRBAN N R,

private void checkShutdownAccess() {
SecurityManager security = System.getSecurityManager();
if (security != null) {
security.checkPermission(shutdownpPerm);
final ReentrantLock mainLock = this.mainLock;
mainLock.Tock();
try {
for (worker w : workers)
security.checkAccess(w.thread);
} finally {
mainLock.unlock();

3

¥ FcheckShutdownAccess()5 ARSI SRV EE, MERNETEEXALEHIRER, BEFERTE&EENEE.
Tk, FfiJ&advanceRunState(int) /AR, W1 FATR.

private void advanceRunState(int targetState) {
for (;) {
int ¢ = ctl.get(Q;
if (runstateAtLeast(c, targetState) ||
ctl.compareAndset(c, ctlof(targetState, workerCountof(c))))
break;

advanceRunState(int) AR ERNBIEEF R . FIMTHEILE EIORSES B, Eshutdown()5iERERIVRESE
SHUTDOWN, #NERZESHUTDOWN, NIERERE]; MNEAZSHUTDOWN, NS HFILE BRI ENSHUTDOWN,

TR, FEfJEEshowdown()75iEEERInterruptidleWorkers()75i%, WA=,

private void interruptIdieworkers() {
interruptIdleworkers(false);

}

ATLAEER, interruptidleWorkers()75iEERERYZinterruptidleWorkers(boolean)J5ik, #4E&interruptidleWorkers(boolean)fsik
RORARES, TR,

private void interruptIdlieworkers(boolean onlyone) {
final ReentrantLock mainLock = this.mainLock;
mainLock.Tock();
try {
for (worker w : workers) {
Thread t = w.thread;
if (!t.isInterrupted() && w.tryLock()) {
try {
t.interruptQ);
} catch (SecurityException ignore) {
} finally {
w.unTlock();

}
}
if (onlyone)
break;
}
} finally {

mainLock.unTock(Q);

}

ERABRISREES: SKNEEHRERM, BRENIIELE, WNLEERWTYT, WRLEHRET, FEWorkerZizik
BT, NHTLARAIPITTE, FRMEIEREEIRM. LATINSRonlyOneS#htrue, NIRLEIR. BN, BHRMBENIIFL
2, PUTHERRERE. RE, BREEENER).

TR, BfI& FshutdownNow() 574,



shutdownNow()/5i%

WA T ZARitAYshutdownNow()75i%, NEAEASBEZIAIHITES, BB ESIIIPEERESER, EERITH
WorkerZf2th 2R ZBPHT, RIS, INERMAURE], WSEFE—MEENE, WHRSEHESMIIPREFINESTIE.

shutdownNow() 5 iERRA RS A7,

public List<Runnable> shutdownNow() {
List<Runnable> tasks;
final ReentrantLock mainLock = this.mainLock;
mainLock.Tock();
try {
/ /RS A R AL PR
checkshutdownAccess();
/ /BB LR HIRFS ySTOP
advanceRunState(STOP) ;
// T worke rZ i
interruptworkers();
/ /HAES A R TS h Bl tasks LA
tasks = drainQueue();
} finally {
mainLock.unlock();
}
/ZERKGIRAS A N TERMINATED
tryTerminate();
//iR A tasksiEE
return tasks;

shutdownNow() /5 ARSI EWAREEE Sshutdown () /5iAE AR, REshutdownNow()/FiEEEREBANRIRERSTOP, &
WrFrERIWorkerZ&i2, HEBESWIIFFRBESEE ItasksESTHIREL,

ALEE, shutdownNow()5iEFRIFTEHIEAERT, BT interruptWorkers()75i%, R, FE{I#iE FinterruptWorkers()75i%
RORARES, WA=,

private void interruptworkers() {
final ReentrantLock mainLock = this.mainLock;
mainLock.Tock();
try {
for (worker w : workers)
w.interruptIifstarted();
} finally {
mainLock.unlock();

}

interruptWorkers(75ZRIZEBLLER B, MERGEIENERYU, BIRENIIELE, RRTIEE, KERREEENER
e

fEinterruptWorkers()75iARIPIER, SEFR EARRIEWorkerZEMinterruptifStarted()77&5RFMTEAE, FAIIE FWorker2889
interruptlfStarted()73;&AYRARE, WA,

void interruptifstarted() {
Thread t;
if (getstate() >= 0 && (t = thread) != null & !t.isInterrupted()) {
try {
t.interrupt(Q);
} catch (SecurityException ignore) {

3

RIVEAR EEBREEThreadzEiinterrupt()73 &k HRTELIE,
awaitTermination(long, TimeUnit)}5i%

LRI T awaitTermination(long, TimeUnit)5i%E, RIEEEREMEILRE, ERLEBARSIESIITERMINATED A IR
B, SEXRETENERE., TR, EiJE FawaitTermination(long, TimeUnit)75iARSEARS, 21 TNFR.


af://n907
af://n918

public boolean awaitTermination(long timeout, TimeUnit unit)
throws InterruptedeException {
/7 FRER I R I I [ 3 4% 1 e
Tong nanos = unit.toNanos(timeout);
//3RBwo rke r£EFE i i 4 R Bk
final ReentrantLock mainLock = this.mainLock;

/ /s
mainLock.lock();
try {
for G;) {
[/ ERTR TR N TERMINATEDIR G, &iR[Atrue
if (runstateAtLeast(ctl.get(), TERMINATED))
return true;
//EFER R, SR, WikEfalse
if (nanos <= 0)
return false;
/ /B P T T ) P A
nanos = termination.awaitNanos(nanos);
}
} finally {
/ /BTN

mainLock.unlock();

EIRMCRBRIERIZEE S BTREXWorkerZef 200 58, SRR HBILIEEESSEETERMINATEDIRE, WIRENERIR
Eltrue, FNASNEECEIET, MRCEET, MiREfalse, MNEAKEAS, NESHEEBOTEANRIRINK, BTRE, H#AT—
BER, BXENHRILIEEESEEETERMINATEDRT, MREVEZRErue, FNENEFEEEBAT, MRSEEIT, U
R[Efalse, WNRAKEAS, NESIEEBIIATENRIRINK, UER, BREEHINKESEATERMINATEDEE BT,

EANEfZScheduledThreadPoolExecutor5TimerfIX BIFfE R TGl

JDK 1.5FF8A12 4t ScheduledThreadPoolExecutoré, ScheduledThreadPoolExecutordédt&ThreadPoolExecutorsE e FREFE st
W ESHIERAMREIIRE, DK 1.5281, SIMESHERMREEEFERNETimers MTimerTaskss, A3, HESRNET
ScheduledThreadPoolExecutorZ£5TimerZ$HIX 3!, ScheduledThreadPoolExecutorZEtHEL FTimerZsskis, FREHRPLLLEY,

VAR — & 73 BISCIUESS R ERYE S,

ZERIXA
ZiEfAE

o Timer2R&EEN, MERENTimerTask{ESHIHRITAIELRA, S MEIEMESIAERIT.
e ScheduledThreadPoolExecutor@Z&istan,, FEERLZ%IEN, E/ ScheduledFutureTask{ESHITHIRTELLIRA, LR
MR EMESHIEERIT.

RARIEEURE

o TimerAEEETIRMERSNENINEN, NRERFHNEER, —BERERFHIRENEE, WTimerfORAERERER.
e ScheduledThreadPoolExecutorf@EEETHENER, FAZIRERFIENZHIFMN,

o TimerR&fRTimerTaskilHIIRE, M1 LETimerX2HE&REN., —BEEMAEISHNRE, UBNMEEMSKL, HibE
HRENESEARBEHIT.
e ScheduledThreadPoolExecutorEF4AZith=RECIERE NS, B MESHHERERS, EMESHEEEERT.

ESREREMTR
o TimerHTHITimerTaskESER LGB MARITNES, REEREFAVEITERMITES.

e ScheduledThreadPoolExecutorsh#{THIScheduledFutureTaskZ&3CH] ¥ java.lang.ComparablefEZ [0
java.util.concurrent.Delayed#E[, XtEHLRAFT ScheduledFutureTaskEehsSEM TR MNEEEENTTE, — PR
java.lang.ComparableiZ[OfYcompareTofsix, —/NEjava.util.concurrent.DelayedizOfgetDelay /i, £
ScheduledFutureTaskZ&HrcompareTo5 &/ ASCHL 7AESHILLER, BEE MARITHR EEIEEAESSHMERIE, B2
W, BEE MRHTHIRT BB ESRILER LS. MgetDelay/s AN EIREIIEE MRESHITHIRIEIEMR.

EEUFHESHEF
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o TimerASZFERESHIHER.
e ScheduledThreadPoolExecutorséFE X T — 55 AERZDelayedWorkQueue, DelayedWorkQueuekA R EE—1NEF
BB, AEERENEG MESRIRIES TR TAREEFRRIA/ N RHEF

BEEIRENR ORISR

o TimersHifTAYTimerTaskz2 RELH Tjava.lang.RunnableiZ, FiEMTimerTaskh3REUREIRIEEER,
e ScheduledThreadPoolExecutord#11THIScheduledFutureTask3&4k & 7 FutureTaskZE, BEfFBId FutureSABUREIRIZER.,

1BiFLA E3FScheduledThreadPoolExecutorZ FATimerZEfISHXdLl, #E{S7EIDK 1.52/5, #igBFMTimersEstlEMMTSEE
HINET,

51T )

XE, BHEATImerflScheduledThreadPoolExecutorsSEHIERTERAIEISRSRG], ATEE, FXEMERERESARBEATR
TRIRRES.

Timerg xRl

IR BIEI AT,

package io.binghe.concurrent.lab09;

import java.util.Timer;
import java.util.TimerTask;

Vol
* @author binghe
* @version 1.0.0
* @description JlliXTimer
*/

public class TimerTest {

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

Timer timer = new Timer();
timer.scheduleAtFixedRate(new TimerTask() {

@override

public void run() {

System.out.printIn("illifTimerk");

}
}, 1000, 1000);
Thread.sleep(10000) ;
timer.cancel();

BITERI TR,

RTimerzk
MIXTimer3s
MATimerz
MR Timers
MXTimerss
TR Timer2
T Timers
MATimerz
MR Timers

MR Timer3s

bl

. =

ScheduledThreadPoolExecutoriEi & 7l
P AN LIS

package io.binghe.concurrent.lab09;

import java.util.concurrent.*;

Vi
* @author binghe


af://n956
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* @version 1.0.0
* @description JlliXscheduledThreadPoolExecutor
~,‘:/
public class ScheduledThreadPoolExecutorTest {
public static void main(string[] args) throws InterruptedException {
ScheduledExecutorService scheduledexecutorService = Executors.newScheduledThreadpPool(3);
scheduledExecutorService.scheduleAtFixedRate(new Runnable() {
@override
public void run() {
Ssystem.out.printTn("llikilli{scheduledThreadPoolExecutor™);
}
}, 1, 1, TimeUnit.SECONDS);

[/ ELFERIRLOFD
Thread.sleep(10000) ;

System.out.printIn("IE/EEALRNE. .. ") ;

// R

scheduledExecutorService.shutdown() ;

boolean isClosed;

// SRR L

do {
isClosed = scheduledExecutorService.awaitTermination(l, TimeUnit.DAYS);
System.out.println (" IE/EZRF AR P AR5 AT 58D 5

} while(!isClosed);

system.out.printIn("FIaLBEHATER, KRB ;

B TERI TR,

Wi scheduledThreadPoolExecutor
MikMitscheduledThreadPoolExecutor
kit scheduledThreadPoolExecutor
kit scheduledThreadPoolExecutor
JitscheduledThreadPoolExecutor
M scheduledThreadPoolExecutor
RMiKscheduledThreadPoolExecutor
kit scheduledThreadPoolExecutor
iRt scheduledThreadPoolExecutor
TEAE S LR R . . .

Wi scheduledThreadPoolExecutor
IETESE R AR Hh A4 55 0T 5E B

PR RFEPAT AR, i e ]

=

iE¥&: XFTimerfllScheduledThreadPoolExecutoriAEEHMRAEASE, X8, HEERTIEILAMERTG, ESHIER
BiERRALARITEM,

iREfBHrScheduledThreadPoolExecutorZA9iH(LH

7 [BHEEH) 5D, RIBTREDHT 7 ThreadPoolExecutorzEAUJEED, MiScheduledThreadPoolExecutorE2
ThreadPoolExecutorZéf9F2E, SRFAIHSE—ieFH#rScheduledThreadPoolExecutorZEARAHE,

aERE
FA1FekRE T ScheduledThreadPoolExecutorfIti& 5%, RIS FF7R.

public ScheduledThreadPoolExecutor(int corePoolSize) {
super(corePoolSize, Integer.MAX_VALUE, O, NANOSECONDS, new DelayedworkqQueue());

public ScheduledThreadPoolExecutor(int corePoolSize, ThreadFactory threadFactory) {
super(corePoolSize, Integer.MAX_VALUE, O, NANOSECONDS,
new DelayedworkQueue(), threadFactory);


af://n977
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public ScheduledThreadPoolExecutor(int corePoolSize, RejectedExecutionHandler handler) {
super(corePoolSize, Integer.MAX_VALUE, O, NANOSECONDS,
new DelayedworkqQueue(), handler);

public scheduledThreadPoolExecutor(int corePoolSize, ThreadFactory threadFactory,
RejectedExecutionHandler handler) {
super(corePoolSize, Integer.MAX_VALUE, 0, NANOSECONDS,
new DelayedworkqQueue(), threadrFactory, handler);

MRELEH E3-E, ScheduledThreadPoolExecutorzéEThreadPoolExecutorsif9F2E, ScheduledThreadPoolExecutor£Ht4
&35S EABRYREThreadPoolExecutorZiMEIE 4.

schedulefsix

BTk, BB —TScheduledThreadPoolExecutorsifschedulessi%, JBAEEAI TR,

public ScheduledFuture<?> schedule(Runnable command, long delay, TimeUnit unit) {

/ /AL Runnab 1 e X S A Timeun ti ] B A7 g 4s

/ /i R

if (command == null || unit == null)

throw new NullPointerException();

/ /RS R, {EdecorateTask )ik HiziklAlScheduledFutureTaskif %

RunnableScheduledFuture<?> t = decorateTask(command, new ScheduledFutureTask<void>(command, null,
triggerTime(delay, unit)));

[/ PAT BT %

delayedExecute(t);

/ /IR EMTES

return t;

public <v> ScheduledFuture<v> schedule(Callable<v> callable, Tong delay, TimeuUnit unit)
//nEAEHcal TableXt R M Timeun tis ] Sl A4
[/ T FR T R
if (callable == null || unit == null)
throw new NullPointereException();
//EEATS M R, fEdecorateTask)y i Bz [FlScheduledFutureTaskf 4
RunnableScheduledFuture<v> t = decorateTask(callable,
new ScheduledFutureTask<v>(callable, triggerTime(delay, unit)));
/ /AT IE BT S5
delayedeExecute(t);
/ /IR [ET45
return t;

MWBRREBRILAEH, ScheduledThreadPoolExecutorZ &2t TR MNEHUschedulesik, P scheduleFiAIE—NESEAR. o
LUEiERunnablefZO%I8:, tHATLUEEC CallableiZOXSR. T5AMER, ¥ RunnablefZO3dgFCallableiZOXISRETERL
RunnableScheduledFuturelds, AR EFMEITEERMScheduledFutureTaskitg, FiEiddelayedExecutefsiEEHATIERTES,

ERRIEF, EAIEEIFNscheduledBiEA T decorateTaskygik, TR, HliIHEFdecorateTaskriA.

decorateTaskFi%

decorateTask5 KR HBAN N7,

protected <Vv> RunnableScheduledFuture<v> decorateTask(Runnable runnable, RunnableScheduledFuture<v>
task) {
return task;

protected <Vv> RunnableScheduledFuture<v> decorateTask(Callable<v> callable, RunnableScheduledFuture<v>
task) {
return task;

BITRB AT LA HdecorateTask /5 iARISCEILL AL EIER,  — 1 RunnableiZOXI5aE CallablefZ OXISRANE A9
RunnableScheduledFuturef¥s%, FANGEEBRIERUNNableScheduledFuture{F&EEERE], 7EScheduledThreadPoolExecutor
ENFERFTUESXENGE.
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B3R, F4kEE TscheduleAtFixedRate i,
scheduleAtFixedRatef %

scheduleAtFixedRate 5 & R AR RRA7.

public ScheduledFuture<?> scheduleAtFixedRate(Runnable command, long initialbelay, long period,
Timeunit unit) {
//fENKIRUuNnablext ZFITimeuni thss, WL e 20
if (command == null || unit == null)
throw new NullPointereException();
//WRHAT W periodfe NEUE /N FELEZT0
[/ ARESH R
if (period <= 0)
throw new IllegalArgumentException();
//¥Runnablext %% fiScheduledFutureTaskif4%,
/ /BT
ScheduledFutureTask<void> sft =
new ScheduledFutureTask<void>(command, null, triggerTime(initialDelay, unit),
unit.toNanos(period));
//ifldecorateTasky7ik, A it EEZRFIScheduledFutureTaskif %
RunnableScheduledFuture<void> t = decorateTask(command, sft);
[/ B BPAT TS
sft.outerTask = t;
[/ PITE AT S
delayedeExecute(t);
/ /IR B AT TS
return t;

BEERREILEY, scheduleAtFixedRate T EHEERIRUNNableXd&E 2t ScheduledFutureTask{ES s, HiRE THITHE
Hl, F—XRHIHTRHEER T E—RAIHATREISESE, SN ET periodits, BHSAIEKRENMIATIMeUNitRE, FAREERISTIERSER
1TRERTMESS.

ScheduledThreadPoolExecutorzésh B—NERHEEESHIS A EscheduleWithFixedDelay /3%, T, BiI—RES
scheduleWithFixedDelayJ5i%,

scheduleWithFixedDelay/5i%

scheduleWithFixedDelay 5 ZA RSN AR,

public scheduledFuture<?> schedulewithFixedDelay(Runnable command, Tong initialbelay, long delay,
Timeunit unit) {
//fENIIRunnablexf ZAITimeuni t %S, WIHH e 25
if (command == null || unit == null)
throw new NullPointereException();
/MRS R B KANTEEET0, W HAEESHUR
if (delay <= 0)
throw new I1legalArgumentException();
//¥%Runnablexf %33 pischeduledFutureTask{T 5%
/[ FHBE B [ 52 AT ISR T AT 55
ScheduledFutureTask<void> sft =
new ScheduledFutureTask<void>(command, null,triggerTime(initialbelay, unit), unit.toNanos(-
delay));
//HdecorateTask ik, AJfi L EH#EZiR[FScheduledFutureTask{L4s
RunnableScheduledFuture<void> t = decorateTask(command, sft);
/ /B BPAT TS
sft.outerTask = t;
/ /AT IERHE 5%
delayedexecute(t);
/ /IR [EESS
return t;

MscheduleWithFixedDelay75EH9EATS, FATTTLAE HEERUNNableXdSit3EmScheduledFutureTaskRs, &8 THUTEER, 2
RIANE BRI TR SscheduleAtFixedRate AR BAIIHTERIAR. HWAHSERTHRITREERING : FXMESHITRIREZE L
—IRES SRR EdelayBti<, BHSER{UATImeUNiRE, BEiE, ERNHITHEAEERER, BN THEBEERE
1Y, BRRANEENEEIERRITERES.
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RAZFAOENE, SERIMEscheduleWithFixedDelay75iAiREHTEMR, EiEHIdelay[ERNRE, WA,

ScheduledFutureTask<void> sft =
new ScheduledFutureTask<void>(command, null, triggerTime(initialDelay, unit), unit.toNanos(-
delay));

BRI IRESEERIZER,

fEScheduledFutureTaskZErr, FE—PsetNextRunTimef5ik, XNEESEUNGERTRIESERRE, XA AEEAT
scheduleAtFixedRateJ5iE#scheduleWithFixedDelay/5i&HIARR, setNextRunTime &R RIBA0 FF=.

private void setNextRunTime() {
/ /BB R RAATAE 5 (A
Tong p = period;
/ /1 SE SR IAT
[/ FIRBATAESS I [
// I AT AT R 3
if (p > 0)
time += p;
/ /FEXF [ E Y R
/ /1 /& R G 2 i (A
/ /I AT AT JE A
else
time = triggerTime(-p);

fsetNextRunTime 5 iZHEIE X TRHUTESAIRHSEH TR E RE B TIE 2 A EEAYER.

triggerTime)six

7£ScheduledThreadPoolExecutorsi it TEE MriggerTime L, FFRIN F—RHIVUTIESHIEMRE, triggerTime 5 ER0E
BE TR,

private Tong triggerTime(long delay, TimeuUnit unit) {
return triggerTime(unit.toNanos((delay < 0) ? 0 : delay));
}

long triggerTime(long delay) {
return now() +
((delay < (Long.MAX_VALUE >> 1)) ? delay : overflowFree(delay));

XFMriggerTime T ERIRIBLLIRER, MK F—XPUTESHEMRIE., B—RFETEMRZ: delay < (Long.MAX_VALUE
>> 1#lifdelayf{EER/NFLong. MAX_VALUERS—¥, N/ FLong. MAX_VALUEEM—F, NIEERMEdelay, BUFEELEZ
HAYER.

HAI1EE T triggerTime AR LS AN E[FEA T overflowFree5ik, TR, HfiIgtEFoverflowFreef5iARISCHN,
overflowFreefsi%

overflowFree 5 ZHGRA TSI A=,

private long overflowFree(long delay) {
/ /FRELBN T A 1 A
Delayed head = (Delayed) super.getQueue().peek();
/ /R AR, WEAT 5 2 b B
if (head !'= null) {
// IBAIS 5 SREAE 1R B[]
Tong headbDelay = head.getDelay (NANOSECONDS) ;
/ /IR BAF AR IR B [6]/hF-0,  9F HA% i fdeTay
/ /B BB AT AR EE IR B[] /N F-0
if (headDelay < 0 && (delay - headbelay < 0))
//¥delayififti % ALong .MAX_VALUE + headDelay
delay = Long.MAX_VALUE + headDelay;
}
/ /3B [ EIR I (7]
return delay;
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EidXJoverflowFree7siAHREB DT, BILAE HoverflowFree 5iEANR EFLEA 7 FREIATIFRIFFE T mAYEIRATEIE
Long.MAX_VALUEEZ A, BHLEfEScheduledFutureTaskZEspcompareTo/sikizt,

ScheduledFutureTaskZ/fgcompareToF5 i ERSRABA0 FR7R.

public int compareTo(Delayed other) {
if (other == this) // compare zero if same object
return 0;
if (other instanceof ScheduledFutureTask) {
ScheduledFutureTask<?> x = (ScheduledFutureTask<?>)other;
Tong diff = time - x.time;
if (diff < 0)
return -1;
else if (diff > 0)
return 1;
else if (sequenceNumber < x.sequenceNumber)
return -1;
else
return 1;
}
Tong diff = getDelay (NANOSECONDS) - other.getDelay (NANOSECONDS) ;
return (diff < 0) ? -1 : (diff >0) 21 : 0;

compareTofgi ZHEEFAMENSIERESHITHRF, BB MBI AR ESHHMERIE.
delayedExecutef5i%

delayedExecutefgiEEScheduledThreadPoolExecutordsdRiERHFITIES AT, BB TR,

private void delayedexecute(RunnableScheduledFuture<?> task) {
VA4 E iR e AP S il
/ / MIPAT LR 45 48 g
if (isShutdown())
reject(task);
/ /AR K
else {
/ /¥ ATZ5 s 2 B ZE BA B Hp
super.getQueue() .add(task);
/ /U0 M T 2R SHUTDOWNSR 45
[/ H AR IR S FAREPATAE S
/ /3¢ BT M BH ZE A B HH RS BRAT 55
if (isShutdown() &&
IcanRunInCurrentRunState(task.isPeriodic()) &&
remove (task))
//BUEAE S HIRAT, AR S R AT o 4T 45
task.cancel(false);
else
// i ThreadPoolExecutorZéiffiensurePrestart() Jiik
ensurePrestart();

ATLAEZIEdelayedExecuteF5EMERAR T canRuninCurrentRunState75i%, canRuninCurrentRunState 5 ;&R RABSCINA0 RFr
e

boolean canRunInCurrentRunState(boolean periodic) {
return isRunningorshutdown(periodic ? continueExistingPeriodicTasksAftershutdown :
executeExistingDelayedTasksAftershutdown) ;

}

AJLAEEIcanRuninCurrentRunState 75 ARNZEELVIR @R, FEFIRTEIE b LarRES T eI TES.

B4h, 1EdelayedExecute/5;E&MIERATEA T ThreadPoolExecutorsédhfidensurePrestart()/5i%, K, ®NET
ThreadPoolExecutorZéehfdensurePrestart()/5iAA9EH, ANFA7R.
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void ensurePrestart() {
int wc = workercCountof(ctl.get());
if (wc < corePoolSize)
addworker(null, true);
else if (wc == 0)
addworker(null, false);

fEThreadPoolExecutorzédfensurePrestart()/554, BE7RENHRILIEBPLIEREE, NREELE/\FcorePoolSizeNER
addWorkerfgiEfEi@Enullfitrue, WNREEEE N0, NEAaddWorkerfgix{&iEnullflfalse,

reExecutePeriodichix

reExecutePeriodic/5iARTRAASU AT,

void reExecutePeriodic(RunnableScheduledFuture<?> task) {
[/ EFE A BTIRES N R HATAESS
if (canRunInCurrentRunState(true)) {
/ /TS NN S
super.getQueue().add(task);
[/ BRI APRAS TARPATIES, H+ BRI B RES
if (!canRunInCurrentRunsState(true) && remove(task))
/ /BUHATS
task.cancel(false);
else
// W ThreadrPoolExecutoriffjensurePrestart() /i
ensurePrestart();

RRsRiSreExecutePeriodic/ERZIEL IR R, BE, XBEEEFEMdelayedExecute5ikHIARE s : JEFEreExecutePeriodic
FENRHREEHITIS—RIES, AL, HASMALIEERIEEEREE; £\ reExecutePeriodic/5ERES—EREHIERNES.

onShutdown’ix

onShutdowngixZThreadPoolExecutorZEHHIEFEE, BEREFEThreadPoolExecutorZEdifyshutdownFiEHiEAR, ME
ThreadPoolExecutorzisfonShutdownFiE2— P A1%, T,

void onShutdown() {
}

ThreadPoolExecutorZEffJonShutdown5iE3EBIFEESEI, FrlAScheduledThreadPoolExecutorZ(BE ¥ onShutdown/gi%, 5L
M7 E{RRNIBEE, ScheduledThreadPoolExecutorZishfJonShutdown 5 iERSRABSEINAN FF7R.

@override
void onShutdown() {
/ /FREBAF
BlockingQueue<Runnable> q = super.getQueue();
[/ LR AP shutdown ik 5, & & kS HATIE LEIR1E 5%
boolean keepDelayed = getExecuteExistingDelayedTasksAftershutdownPolicy();
//TELFLE AR shutdown /715, & M4k EEHATILE & BT 5
boolean keepPeriodic = getContinueExistingPeriodicTasksAftershutdownPolicy();
//EEFRL AT shutdown 75 fG, AkEEHAT I B AT 55 R € AT 2%
if ('keepDelayed && !keeppPeriodic) {
/ /38 JiBA I T A AT 55
for (Object e : g.toArray(Q))
/ / BUHATSS BT
if (e instanceof RunnableScheduledFuture<?>)
((RunnablescheduledFuture<?>) e).cancel(false);
/ /i B

g.clear(Q;
}
[/ LR A shutdown 75k 5, 4R ST A HEB AT 55 Al I AT 45
else {

/ /38 JiBAF T AR 55
for (Object e : g.toArray()) {
//4HiT4%5 J7&RunnableScheduledFuturesf
if (e instanceof RunnableScheduledFuture) {
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/ /A% 385 yRunnabTeScheduledFuturezs iy
RunnableScheduledFuture<?> t = (RunnableScheduledFuture<?>)e;
/ /ELRFE IR FH shutdown /572 5 AN 4k 452 1) ZE IR AT 55 BB 14T 5%
/ /W ARBRF] ] i 5 BT A 2%
if ((t.isPeriodic() ? !keepPeriodic : !keepDelayed) ||

t.isCancelled()) {

if (g.remove(t))

t.cancel(false);

}
}
// &R tryTerminate () 5k
tryTerminate();

ScheduledThreadPoolExecutorZfonShutdown 5 &l E BB IEF B A HIM S BEAshutdown5i%fE, ERHEHITINEN
FERESFIEESS, MRAENT, UBBESFHESIG; NRGEHNT, BIFIHPIES B IRunnableScheduledFuture
WZfE, MBAFIFIHBRHFBIEIESS . ARFEEIFIFIERIXFFIES . &aTEAThreadPoolExecutorzéfitryTerminate/siz.,

Z|lt;, ScheduledThreadPoolExecutorZEshEgtz T ZRRRES, FHAIMOF= 7.

FAEBEThread 3563

S

]

REM—MRIIR, MRERE T hX0XRTEmRAER, mREN—NMIREHITETY ! ZAEt: REBERThreadtlE
SR, BMFEI Thread R ANFRRID? X MARBARIRE I Thread R A0FR, KE, SRERET! ! !

FRLA, BAIFIRANMRBERNER, EREMEMALUA, 5K, B —EEKBEBEEEThreadRAYRIG.
S ANXEETIDK 1.8R#ITIHT.

ThreadZ¥EIBHRELER
B TET LR PR R Thread UM AL R,

it

Functionallnterface

Thread

A EER(IETIAEY, ThreadZ$sEIl Y Runnabled#[d, MRunnable?E)DK 1.85#@Functionalinterfacej:fBtric HEREEIEO,
RunnableiZ[7E)DK 1.85ARAAS FE7.

@FunctionalInterface
public interface Runnable {
public abstract void runQ);

}

RunnablefZAGRIBLLEER, RRRET—Mrun(FiE, XEFHABELT.
TRk, ®I1B3EB@FunctionalinterfaceEf#H0RIG, SRR,

@pocumented
@Rretention(RetentionPolicy.RUNTIME)
@rarget(ElementType.TYPE)

public @interface FunctionalInterface {}
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AJLAEEI, @FunctionalinterfaceiFf#FRBEIRICE)avask b, HEEFIEITRTARL.
Thread 2S84 RIS
Thread3ENX

ThreadfEjava.lang&@ T, ThreadZHIE AN TR,

public class Thread implements Runnable {

JIIESZ: 31 L]

FIHThread#fs, &, HIISBEETEThreadZEIIRTTIAESD, BN T —MERSAMGiEregisterNatives(), XNFEEERRE
M—LAMEFIIER. FEESABRPEARXNAGE, WA,

//5%E X registerNatives ) A& IEE M R H I
private static native void registerNatives();
static {
/ /TEFRAS ARG B A 8 FH VR A 2 Gt B8 1 7 V2
registerNatives();

ThreaddhfIfRT=

Threadz22HPRIRL R EIN TR,

/ /SRR AR

private volatile String name;

/ /BRI e g

private int priority;
private Thread threadqQ;
private Tong eetop;

[/ ET BRI T R D A

private boolean single_step;
[/ B E R BIEE GiBAT

private boolean daemon = false;
//3avajEHLIIRES

private boolean stillborn = false;

[/ B IETELRR P AT IS5

private Runnable target;

[/ AT RE T E 2R

private ThreadGroup group;

VLI 75 0Bk %

private ClassLoader contextClassLoader;

// Vi 4] RS

private AccessControlContext inheritedAccessControlContext;
[/ RVE 2 BFE A AR I S

private static int threadInitNumber;

// SR I ThreadLocal, XA™Map4id ff £ ThreadLocal2
ThreadLocal.ThreadLocalMap threadLocals = null;

// 5 LR K ThreadLocal

ThreadLocal.ThreadLocalMap inheritableThreadLocals = null;
[/ TR SRR KN, SRR @ AR KA, 23245 IVvMsk A 3
private Tong stackSize;

/BRI RAFAE R IVMAL G IRES

private Tong nativeParkEventPointer;

//4FEd

private long tid;

/ /TR d

private static long threadSegqNumber;

[/ AR, IEA0, R LHATLARIL RS 3

private volatile int threadStatus = 0;

//H (FAF) java.util.concurrent.locks.LockSupport.setBlockeri &
//fiffljava.util.concurrent.locks.LockSupport.getBlockerijii
volatile Object parkBlocker;

//Interruptiblef g X Tinterrupt i, FRFifa e L s
private volatile Interruptible blocker;

/ /24 SRR P L

private final object blockerLock = new Object();
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/| BT W ML e
public final static int MIN_PRIORITY = 1;
[/ EFEHA BRI S 2
public final static int NORM_PRIORITY = 5;
/ /BRI IR R AL S 2
public final static int MAX_PRIORITY = 10;

MThreadZ6fIpkRZEE, FATAILABRH, ThreadZRAKR EAR—MES, BE— 1 ELAETENEENS, EThreadEhlE—
RunnableZ$BIfIpL R AT Etarget, MiXMargethl R EMEHTE(E ThreadZFEXNRFHITHIES.

HEMIREENX
EThreadZEfIMER, X T—MiZEState, ANFF7R.

public enum State {

[ /WIEEHARTS
NEW,

[/ TBATIRES,  SRE W TEAT @A AT R PRSI 2R A
RUNNABLE,

/ /BRI FERTS
BLOCKED,

//ERRRS
WAITING,
/ /B ERRIRAS
TIMED_WAITING,
[/ ERR& IR
TERMINATED;

XA RPIRSHAR T LR LR EHRIEINS. BT LAMER FESRFRTEZES MAS Z BRI R,

AR
Thread. start ()

Thread. sleep(long) /,”
Object.wait (long)
Thread. join(long)
LockSupport. parkNanos ()
LockSupport. parkUntil ()

AEA BAE R
I S RS 25 %ﬁé

Object.wait(long)
Thread. join(long)
LockSupport. park ()

(WAITING)

Object. notify ()
Object. notifyAll ()
LockSupport. unpark (Thread)

(TIMED_WAITING) > pie pos
Object. notify() %ﬁ;? ﬁﬁfgk)
bject. notifyAll() . yie

LockSupport. unpark (Thread
# 4% (READY)
R y
O —
H > AT
==
JE

(TERMINATED)

w
(o, )
(BLOCKED)

NEW: #IRIRTS, SR, (BRK8EERstart()5E%.
RUNNABLE: ANZE{TIRE, TNE(TRSELIEE: BT IRSHIFEIAE.
BLOCKED: PFEHEIRZ, T IXMAEHEEEEE S HMMEER NI E STt

A\synchronized,

WAITING: FRFRFFRE, STFIRIRNSHEERES RGN TEAE ISR, EMHANT MR,

TIME_WAITING: BREFRE. AILE—ERIN R B TIRE
TERMINATED: £IDIRZ, HRIZEHIT5EEE,

Thread #A918i&E 75 %
ThreadEHHIFTBEIIE T AN FATR.


af://n1066
af://n1077

public Thread() {
init(null, null, "Thread-" + nextThreadNum(), 0);
}
public Thread(Runnable target) {
init(null, target, "Thread-" + nextThreadNum(), 0);
}
Thread(Runnable target, AccessControlContext acc) {
init(null, target, "Thread-" + nextThreadNum(), 0, acc, false);
}
public Thread(ThreadGroup group, Runnable target) {
init(group, target, "Thread-" + nextThreadNum(), 0);
}
public Thread(string name) {
init(null, null, name, 0);
}
public Thread(ThreadGroup group, String name) {
init(group, null, name, 0);
}
public Thread(Runnable target, String name) {
init(null, target, name, 0);
}
public Thread(ThreadGroup group, Runnable target, String name) {
init(group, target, name, 0);
}
public Thread(ThreadGroup group, Runnable target, String name,
Tlong stacksize) {
init(group, target, name, stackSize);

Hep, HIREREBIOMEN T MIESET .

public Thread() {
init(null, null, "Thread-" + nextThreadNum(), 0);

}

public Thread(Runnable target) {
init(null, target, "Thread-" + nextThreadNum(), 0);

3

public Thread(String name) {
init(null, null, name, 0);

}

public Thread(ThreadGroup group, String name) {
init(group, null, name, 0);

}

public Thread(Runnable target, String name) {
init(null, target, name, 0);

}

public Thread(ThreadGroup group, Runnable target, String name) {
init(group, target, name, 0);

B ThreadKATERS, BATATLUBH, Thread B THIANKMRHR, HEERMINDE, ETE, BIIBBn(HEEMNE,
init)AiE

private void init(ThreadGroup g, Runnable target, String name, long stackSize) {
init(g, target, name, stackSize, null, true);
3
private void init(ThreadGroup g, Runnable target, String name,
long stackSize, AccessControlContext acc,
booTlean inheritThreadLocals) {
[/ BRI, PSR R
if (name == null) {
throw new NullPointereException("name cannot be null");

this.name = name;

Thread parent = currentThread();

/R ARG LA A

SecurityManager security = System.getSecurityManager();
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/ /R N
if (g == null) {
[/ R RGBT
if (security != null) {
[/ I FR G A5 A R R — N R AR o 4
g = security.getThreadGroup();
}
[/ ERFEH I, AR FEIREX
if (g == null) {
g = parent.getThreadGroup();

}
/ /KA LR 17 I AR
g.checkAccess(Q);
/ /R AR
if (security != null) {
if (isccLoverridden(getClass())) {
security.checkPermission(SUBCLASS_IMPLEMENTATION_PERMISSION) ;

}

g.addunstarted();

/ /2R FE G AR S LR A O A

this.group = g;

this.daemon = parent.isDaemon();

this.priority = parent.getPriority();

if (security == null || isccLOverridden(parent.getClass()))
this.contextClassLoader = parent.getContextClassLoader();

else
this.contextClassLoader = parent.contextClassLoader;

this.inheritedAccessControlContext =
acc !'= null ? acc : AccessController.getContext();

this.target = target;

setPriority(priority);

if (inheritThreadLocals && parent.inheritableThreadLocals != null)
this.inheritableThreadLocals =
ThreadLocal.createInheritedMap(parent.inheritableThreadLocals);

/* Stash the specified stack size in case the VM cares */

this.stackSize = stackSize;

[/ E LR d
tid = nextThreadin();

ThreadZ5hAIMEIETS ZRMEIE Thread ZAZAILZAZERAY, LAY, JEMAThreadAIMIETT I ECIBEAZRILIZMER LR, HEinit)FTi%
1, FEIEAIThread 2 R MERRAFEATRE DB .

run()5ix

BES#AThreadZ&sCHl 7 Runnable, MThreadZKFtEEESLHIRuNnableiZzO0frun(75i%, W FATR.

@override
public void run() {
if (target != null) {
target.runQ);

ALIES, ThreadZEdhfrun()/5 AL IAER S, REEA T RunnableXtEMrun(Ai%. ATLA, EEMESRIETErun)AiET
B, B, EEFEME: EiEAARunnableiEOrun(FEFSEMEERNITES, NRTECIERMEENTES, WE
EifMThread#fIstart() 5L,

start()5i&

public synchronized void start() {
[/ EREATRAIGRIRES W) B et
if (threadstatus != 0)
throw new I1legalThreadStateException();
/ /O AT A B 22 3 2 AR 40
group.add(this);
/ /PR R R AR 3)
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boolean started = false;
try {
/ /A 5 Bh 282
start0();
/ /LR bR iE Atrue
started = true;
} finally {
try {
[/ BFER R B
if (!started) {
/ /TR AR B AR E N JE Bl R I
group.threadstartFailed(this);
}
} catch (Throwable ignore) {
/* do nothing. If startO threw a Throwable then
it will be passed up the call stack */

}

private native void start0Q);

MstartOF5ERRACEE, BITTLIER: start()FiEfERsynchronized (g, iRBBstart()HEREEH, BEERINEIER
EEZENRT, MRFEMRLIRS, WEENERE. AL, — MEERERS—R, SXEIRESNEREN.

X2, BEmXH—NMr: ERE: (B8] 8RS RABThread#Mstart()FiAEBIZEEIR? [HE=) XiEA
ThreadZi2fistart0FiZEREMHZ? [BB=] AtL&MERE?

ERstart073iEE, MOZREERSATHERS WRKEDERICPURIT) |, HETHIICPURY, RNMFEMASWIECPUNR
T, WIERRAPREAETRE, VMERERBEFERIrun(75 A TES.

sleep()73i%
sleep(7SEATLMELBILFZIAIR, EADUT AR,

[ /AT, FIELRRRERIR Tk

public static native void sleep(long millis) throws InterruptedException;

public static void sleep(long millis, int nanos)
throws Interruptedexception {
if (millis < 0) {
throw new I1legalArgumentException("timeout value is negative");

}

if (nanos < 0 || nanos > 999999) {
throw new I1legalArgumentException(
"nanosecond timeout value out of range");

3

if (nanos >= 500000 || (nanos != 0 && millis == 0)) {
millis++;

}

/ /R A HT772:

sleep(millis);

sleep(75 &2 L 4RTATHAIR—EIRE, XMNYEESESME, XEESTENE: Alsleep(HLESEHERR, SERS
TEHHERIRO5,

join()%5i&

join(iEa— B SRR S ELL, ABITHE.

public final synchronized void join(long millis)
throws InterruptedeException {
Tong base = System.currentTimeMillis(Q);
Tong now = 0;

if (millis < 0) {
throw new I1legalArgumentException("timeout value is negative");
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if (millis == 0) {
while (isAlive()) {
wait(0);
}
} else {
while (isAlive()) {
Tong delay = millis - now;
if (delay <= 0) {
break;
}
wait(delay);
now = System.currentTimeMillis() - base;

public final synchronized void join(long millis, int nanos)
throws InterruptedeException {

if (mi1lis < 0) {
throw new IllegalArgumentException("timeout value is negative™);

if (nanos < 0 || nanos > 999999) {
throw new I1legalArgumentException(
"nanosecond timeout value out of range™);

if (nanos >= 500000 || (nanos != 0 && millis == 0)) {
millis++;

join(millis);

public final void join() throws InterruptedException {
join(0);

join(TTERYEFIARTERBMEATHTESIILIE, BRRUTEARYoin0TTi%, SREITEENITES, BEBNTENTERE
&k,

interrupt()73i%

interrupt(73 AR ERILIENTTE, BEINRELAZAITHITSASRTRTURILZAE. LAY, MNSRNLARRE T FUinSz, FI88
SifitiinteruptedExeption5, FRY, SEMRIRILENTHAS, XMAXTIEEIIRS e, BREEEEFITRESHITEE
PBEITIREE, TIAMEstop(7TEABERHEIZAERE. AR TR,

public void interrupt() {
if (this != Thread.currentThread())
checkAccess();

synchronized (blockerLock) {
Interruptible b = blocker;
if (b !'= null) {
interrupt0Q); // Just to set the interrupt flag
b.interrupt(this);
return;

}
/ /AR v 28 A2
interrupt0(Q);

}

private native void interrupt0Q);

B&
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EARAANR, BMER, BEMEFRUAR, FMIREARSE, SMERSRGA, EXNETERIERRIBIIDKFE
FBRIAPI, BFERFCRUDEERR, OREIRHMAE 7 —ME8AIThreadss £, FTLL, AREFSEMANINE, —EE TR KR
RISEIRA 451 !

AQSH§CountDownLatch, Semaphore5CyclicBarrier

CountDownLatch
i13%

BN, BUCHLIEESRIAE. BER, BT ERESES MR —ESS, ERIEMSENITIER . £
F—MAERTHERETHAN, T HERIREREF IR, RN REEE— MR RLI s,

RZRawait)7TENEEE—HERE, BREMARREEMZEMNcountDown()75i%, EXATHHEERIMERN0ALE. BRERAZE
BcountDown(753%, LRITHAESRYEMSRE. HIHEERAERA0RRHR, EEEAawait)T AL TEHINSHISIEM S
SZAETHUT, XFREREEHI—R, ERNZEPRIHRTRENES. IRFENIUEETHURSERE, TLAEEER

CyclicBarrierzg,

CountDownLatchZHRESEMENERS, BY—ENNEAESS, FRNREEEcountDown()FiAHENFEEESFIIATERD
], AT, countDown()FENESZUT:

public boolean await(long timeout, TimeUnit unit)

(ERmS

RS ZES, BRITRESEENFUTREZ TR, BENNARFTIE: SEMMENEEER
KES, AILMRZEBESIROMRENFES, SRMENFESSBTRZE, KESBRIMEFHISHNEEERETLE.

a3

FIExecutorServiceZéfshutdown()/5i%, HASE—ERIERELESIEHEREE, MELLIEENEAELIITR, <
B, BiEEEihEsE.,

R :
package io.binghe.concurrency.example.aqgs;

import Tombok.extern.s1f4j.s1f4j;
import java.util.concurrent.CountDownLatch;
import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;
@s1f4j
public class CountDownLatchExample {

private static final int threadCount = 200;

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

ExecutorService exec = Executors.newCachedThreadPool();
final CountDownLatch countbDownLatch = new CountbDownLatch(threadCount);
for (int i = 0; 1 < threadcount; i++){
final int threadNum = 1i;
exec.execute(() -> {
try {
test(threadNum);
} catch (InterruptedeException e) {
e.printStackTrace(Q);
}finally {
countbownLatch.countbown() ;
}
53
}
countbownLatch.await(Q);
Tlog.info("finish");
exec.shutdown();

}

private static void test(int threadNum) throws InterruptedeException {
Thread.sleep(100);
Tlog.info("{}", threadNum);
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Thread.sleep(100);

XFFAER ARSI T :
package io.binghe.concurrency.example.aqgs;

import Tombok.extern.s1f4j.s1f4j;
import java.util.concurrent.CountDownLatch;
import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;
import java.util.concurrent.Timeunit;
@s1f4j
public class CountDownLatchExample {
private static final int threadCount = 200;

public static void main(string[] args) throws InterruptedException {
ExecutorService exec = Executors.newCachedThreadPool();
final CountDownLatch countbDownLatch = new CountbDownLatch(threadCount);
for (int i = 0; i < threadCount; i++){
final int threadNum = 1i;
exec.execute(() -> {
try {
test(threadNum);
} catch (InterruptedeException e) {
e.printStackTrace();
}Hinally {
countbDownLatch.countbown() ;

53
}
countDownLatch.await(10, Timeunit.MICROSECONDS) ;
Tlog.info("finish");
exec.shutdown();

private static void test(int threadNum) throws InterruptedException {
Thread.sleep(100);
Tlog.info("{}", threadNum);

Semaphore
ik
EHIE— A REFRAME, EBRRGTESRAEH, USRS RERADA N,

BT MO E——acquire()5iEFrelease()5i%. acquire(FiEFRTSAEI—MF, MNRIRBNERDE, release()FiANEE
BT EEMXIMATITFR], Semaphore P T HEARIAINEL, EITIREESHEIREHIRIERRY MY, SemaphoreBILASTHL
BIRANIBER,

ERin=
Semaphore EFRTFXBERHBRIAAIIEIR, thal: SUREEZE.
E3aH1
EIRIREGFRER— AT, GRS T
package io.binghe.concurrency.example.aqs;

import Tombok.extern.s1f4j.s1f4j;
import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;
import java.util.concurrent.Semaphore;
@s1f4j
public class Semaphoreexample {
private static final int threadCount = 200;
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public static void main(string[] args) throws InterruptedException {

ExecutorsService exec = Executors.newCachedThreadpPool();
final Semaphore semaphore = new Semaphore(3);

for (int i = 0; i1 < threadCount; i++){
final int threadNum = 1i;
exec.execute(() -> {
try {
semaphore.acquire(); //3KH—A¥Fal
test(threadNum);
semaphore.release(); //FEH—/-vFnf
} catch (InterruptedeException e) {
e.printStackTrace();

b
}

exec.shutdown();

private static void test(int threadNum) throws InterruptedException {
Tlog.info("{}", threadNum);
Thread.sleep(1000);

BIRRBFFREM SN, MBI T
package io.binghe.concurrency.example.aqgs;

import Tombok.extern.s1f4j.s1f4j;
import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;
import java.util.concurrent.Semaphore;
@s1f4j
public class SemaphoreExample {
private static final int threadCount = 200;

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

ExecutorsService exec = Executors.newCachedThreadrPool();
final Semaphore semaphore = new Semaphore(3);

for (int i = 0; i1 < threadCount; i++){
final int threadNum = 1i;
exec.execute(() -> {
try {
semaphore.acquire(3); //#HWEA400
test(threadNum) ;
semaphore.release(3); //FilZAnl
} catch (InterruptedeException e) {
e.printStackTrace();

5)8
}
Tog.info("finish");
exec.shutdown();

private static void test(int threadNum) throws InterruptedException {
Tog.info("{}", threadNum);
Thread.sleep(1000);

BREXFE—MIR, FRABT, BMEERSemaphoreft{TiEdl, AMBRRBIVERTF, RZREFIRAIFHIRSHAIES,
BIIEMEEEFR, FEHSemaphoretbBELELXEMIAS, REIRBUT:



package io.binghe.concurrency.example.aqgs;

import Tombok.extern.s1f4j.s1f4j;
import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;
import java.util.concurrent.Semaphore;
@s1f4j
public class Semaphoreexample {
private static final int threadCount = 200;

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

ExecutorService exec = Executors.newCachedThreadPool();
final Semaphore semaphore = new Semaphore(3);

for (int i = 0; 1 < threadcount; i++){
final int threadNum = 1i;
exec.execute(() -> {
try {
[/ FERGRI—ANVPR], A DL 2 AN AT
[/ XFEEGRI I B, BN S AR S SRR AT
// BAKTT DA H.Semaphore g
if (semaphore.tryAcquire()) {
test(threadNum) ;
semaphore.release(); //FJl—AVrml
b
} catch (Interruptedexception e) {
e.printStackTrace(Q);
}
53
}
Tlog.info("finish");
exec.shutdown();

}

private static void test(int threadNum) throws InterruptedException {
Tog.info("{}", threadNum);
Thread.sleep(1000);

CyclicBarrier

ki

E—RELSmIE, AT ESEEESE, ENFAEMENRES, BYCTURRS I S EESE, RENEME
TREREEMAS, AR BRI THTEERRIE.

5CountDownLatchEHE{AIETT, EEFERITEESEEL, SEANELERBAT CyclicBarrierfJawait()/5iEE, 1IZEfEMHNT ELF
R, MEEESHITINTRGE, S EEEERR TIRENMNRE, BABawait)TEHASHINENEESWIREE, HEhiTEE
JREEROIRE, CyclicBarrierfEREFEAZEILER, AL, CyclicBarrier MAEFRATEINFRIE,

ERinS
AILATZ4IEITEEIRE, SRafitEERNER
CyclicBarrier5CountDownLatchfJX 35!

e CountDownLatchf9it#iEs REEER—IX, mCyclicBarrierfYit#esnlLAERAreset()5iAHTER, FEILUBERGER

e CountDownLatchFESLIN PN MEERESFEMEAETREIUREZ G, FRBEATIT, BRI 1 1SN MRS
FEABZAEMIXR, MCyclicBarrierFESLI T S MEEZTHEESS, BRIMENEEEHE T &H2E, TeesEsnTE
FHVRE, BRNESNMEERNIMEESEFNXE.

o CyclicBarrierfeBMEE SRR, MRITERERR, ILIESITHENIEREERTTIIT X,

o CyclicBarrierdri2t TRSHEBIE, than: TTLUBISgetNumberWaiting() 773 &RENPEERAVAFEEE, BidisBroken()/3i%
FIRTBE A LAE R S PR,

a3l
U,

package io.binghe.concurrency.example.aqgs;
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import Tombok.extern.s1f4j.s1f4j;

import java.util.concurrent.CyclicBarrier;
import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;
@s1f4j

public class CyclicBarrierExample {

private static CyclicBarrier cyclicBarrier = new CyclicBarrier(5);

public static void main(string[] args) throws Exception {
ExecutorService executorService = Executors.newCachedThreadPool1();
for (int i = 0; i < 10; i++){
final int threadNum = 1i;
Thread.sTeep(1000);
executorsService.execute(() -> {
try {
race(threadNum) ;
} catch (Exception e) {
e.printStackTrace();

5)8
}
executorService.shutdown();
b
private static void race(int threadNum) throws Exception{
Thread.sleep(1000) ;
log.info("{} is ready", threadNum);
cyclicBarrier.await();
Tog.info("{} continue", threadNum);

REERERAIRIEI T :
package io.binghe.concurrency.example.aqgs;

import Tombok.extern.s1f4j.s1f4j;
import java.util.concurrent.*;
@s1f4j

public class CyclicBarrierExample {

private static CyclicBarrier cyclicBarrier = new CyclicBarrier(5);

public static void main(String[] args) throws Exception {
ExecutorsService executorService = Executors.newCachedThreadrPool();
for (int i = 0; 1 < 10; i++){
final int threadNum = 1i;
Thread.sleep(1000);
executorsService.execute(() -> {
try {
race(threadNum) ;
} catch (Exception e) {
e.printStackTrace();

53
}
executorservice.shutdown();
b
private static void race(int threadNum) throws Exception{
Thread.sleep(1000) ;
Tog.info("{} is ready", threadNum);
try{
cyclicBarrier.await(2000, TimeUnit.MILLISECONDS);
}catch (BrokenBarrierException | TimeoutException e){
log.warn("BarriereException”, e);
}

Tog.info("{} continue", threadNum);



TERBACyclicBarrierf9ad{E, EAILIEE—Runnable, HE&FRAZIFEARNE, LA EHMITRUNNabledRAYSE,
REMRBIN T

package io.binghe.concurrency.example.aqs;

import Tombok.extern.s1f4j.s1f4j;

import java.util.concurrent.CyclicBarrier;
import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;
@s1f4j

public class CyclicBarrierExample {

private static CyclicBarrier cyclicBarrier = new CyclicBarrier(5, O -> {
Tog.info("callback is running™);
B

public static void main(string[] args) throws Exception {
ExecutorService executorService = Executors.newCachedThreadPool1();
for (int i = 0; i < 10; i++){
final int threadNum = 1i;
Thread.sleep(1000);
executorsService.execute(() -> {
try {
race(threadNum);
} catch (Exception e) {
e.printStackTrace();
}
1
}
executorsService.shutdown();
}
private static void race(int threadNum) throws Exception{
Thread.sleep(1000);
log.info("{} is ready", threadNum);
cyclicBarrier.await();
Tog.info("{} continue", threadNum);

AQSHIJReentrantLock, ReentrantReadWriteLock, StampedLock
5Condition

ReentrantLock

Hkig

JavahEESARRB, —LKRsynchronizedEImAI8E, B/M—ERE).U.CHEREAIBE. J.U.CHRHENZOBIE
ReentrantlLock,

ReentrantLock (AJEAfi) SsynchronizedX3l:

(1) AEANE
TEBERALEHANUR, SHNTHEEREE, FESEISAITEEE 08T, ZHERRMEt.
(2) $ip9sEIm

synchronized 2&EF)VMELHRY, MReentrantLockZ)DKSEEIAY,

(3) MHERIXS!
synchronizedfftit. ZirttaELtt ReentrantLockZEIRZZ, {BRBEMsynchronized5INTRAM, BEERPHEEET, HEME
rE£7.

(4) TIEERA!
o {ERIM

synchronizedfEFEEsRIVER A (E, FHEBMEFLSFUEIIBFIREREL; ReentrantLockFEEF T FIEMMBFNEMEL, SIFEEfinallyt
TBbRAR A BEREA L.
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o HNRIBEFNNE
1EiX s EReentrantLock£ffiFsynchronized,
ReentrantLockItERITNEE

e ReentrantLockEJIEEEAFMRZIEATS, Msynchronized RAEEIEATS, FRBHIA T RIS IERILTIRSIR B,

o IRHT—Conditionz§, AILADEIGEEREIREENIEFE. Msynchronized REEREHIIREE—MEFE, SEIREESEPHVETE

o IR{HERIERRTEFEIIEARAIMNEI, lock.lockinterruptibly(), ReentrantLockSCELE—FELEH, BILEIRVARECASIRI R
Dngt, tEee Ebviir RR0ES T FLFEH N IS IR,

synchronizedggfiissEReentrantLockEBREN, MReentrantLockGLLEEMIEEETS, synchronized RAEH,

7EMBEE, ReentrantLockA<&tbsynchronizedZ,
synchronizedfdffit%s

o FEFIEMS, VMBZKME, MRBURE, VMBSEMER.

e JVMAIsynchronized #H{TEIRBIEERFNEMAT, |VMIEERLIZRENEEIEES, XENERIEEBNE BTl
TRRSEliEE Eth R HEIT MR, MReentrantLock REEIBHIZE, VMAKLE S MEFEB lock ISR,

o synchronizedB]LAEFRAIVMERASIE, ReentrantLockfEEEL 1.5 BIARAAY VM A BEARTT I,

ReentrantLock RRYERS 7 i%isieE

¢ boolean tryLock():{XTEVE R BIEARKE S — MEIRRIFRIER T4 3R BE.

e boolean tryLock(long, TimeUnit): {1 RS ERNSFHFIBNISERS — MEIERT, BEREEsaihlr, MERBIXA
BlizE.

e void lockinterruptibly(): SR ERIZAZ LB TR, FIREBEEE;, MREHHT, FRERE.

e boolean isLocked(): &AL HiE S HITELIERET.

e boolean isHeldByCurrentThread(): ZifXBI&IEE R FREHERES.

e boolean isFair():HIKE2E 2,

e boolean hasQueuedThread(Thread): IS EAEEBESEFFRBULSIE.

¢ boolean hasQueuedThreads(): EifE BB AR EES AR BIE,

¢ boolean getHoldCount():EifI R RIFEIEAI ML,

KE3RHl
U

package io.binghe.concurrency.example.lock;

import Tombok.extern.s1f4j.s1f4j;
import java.util.concurrent.CountDownLatch;
import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;
import java.util.concurrent.Semaphore;
import java.util.concurrent.locks.Lock;
import java.util.concurrent.locks.ReentrantLock;
@s1f4j
public class LockExample {
/ /R
public static int clientTotal = 5000;
/ / TRIBS R AAT AR 4
public static int threadTotal
public static int count = 0;
private static final Lock lock = new ReentrantLock();
public static void main(string[] args) throws InterruptedException {
ExecutorService executorService = Executors.newCachedThreadPool1();
final Semaphore semaphore = new Semaphore(threadTotal);
final CountDownLatch countDownLatch = new CountDownLatch(clientTotal);
for(int i = 0; 1 < clientTotal; i++){
executorService.execute(() -> {
try{
semaphore.acquire();
addQ;
semaphore.release();
}catch (Exception e){
log.error("exception", e);

200;

}

countbownLatch.countbown() ;
538
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}

}

countbDownLatch.await();
executorService.shutdown();
Tog.info("count:{}", count);

private static void add(){
Tock.Tock(Q);

try{

count ++;
Hinally {

Tock.

unlock();

ReentrantReadWriteLock

ik

EREEHTESHNR, FTUNEEH. MR- EEEHEFE, WEEVTSH, XHaSHER.
WS EER]
BUREIT:

package io.binghe.concurrency.example.lock;

import
import
import
import
import
import
import
@s1f4j

Tombok.extern.s1f4j.s1f4j;

java.
java.
java.
java.
java.
java.

util.
util.
util.
util.
util.
util.

Map;

Set;

Treemap;

concurrent.locks.Lock;
concurrent.locks.ReentrantLock;
concurrent.locks.ReentrantReadwriteLock;

public class LockeExample {

private
private
private
private

final
final
final
final

Map<String, Data> map = new TreeMap<>(Q);
ReentrantReadwriteLock Tock = new ReentrantReadwriteLock();
Lock readLock = lock.readLock();

Lock writeLock = Tock.writeLock();

public Data get(String key){
readLock.Tock();

try{

return map.get(key);
}finally {
readLock.unlock();

public Set<String> getAllKeys(){
readLock.lock();

try{

return map.keyset();
}finally {
readLock.unlock();

public Data put(String key, Data value){
writeLock.Tlock();

try{

return map.put(key, value);
Hinally {

class Dataf{

writeLock.unTock();
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StampedLock

tikik

PHgEMER: 5 FWE

StampedLockBPIRSHMAFIENX RN D ERL, BERBUTERENZE— M EAREE, BENASHASSRR A ERERES
1), FFRNIBEHHIRIAE.

EE ES PRSI, FUSHEEEMERS, SRERMBAT, TURMAIANBNIERER L ERER
AN B, FEMGOERESIENE. BRFIUEESNANZE, EREISAMTTEE, BROVESAERE, XK
R LUKIBERFHE RN EILE,

BT, EEARERESIRET, StampedLock KIBEHEF TIEFMEIE,

StampedLockiRIGHRIZEFILNT, XEINETIER,

class Point {
private double x, y;
private final StampedLock s1 = new StampedLock();

void move(double deltax, double deltay) { // an exclusively locked method
Tong stamp = sl.writeLock();

try {
X += deltax;
y += deltay;
} finally {

sT.unlockwrite(stamp);

}

// F GG R 2 5
double distanceFromorigin() { // A read-only method
Tong stamp = s1.tryoptimisticRead(); //#fF /NPulins
double currentX = x, currentY = y; //KPNTFBAENAM AR &
if (Isl.validate(stamp)) { //#FekH SAEEE [N A HAh S Bk AR 2
stamp = sl.readLock(Q); //WHEA, BATHIERAGF— AW B
try {
currentX = x; // WEWHAFBARNAM AL &
currentY = y; // BN FBIRAAME T &
} finally {
s1.unlockrRead(stamp) ;

}

return Math.sqrt(currentx

currentX + currentY * currenty);

// N2 Wt Z 51
void moveIfAtorigin(double newx, double newy) { // upgrade
// Could instead start with optimistic, not read mode
Tong stamp = sl.readLock();
try {
while (x == 0.0 && y == 0.0) { //f&¥, KA 4iPRELE/FE
Tong ws = sl.tryConvertTowriteLock(stamp); //#E2iss 4
if (ws !'= 0L) { //XEWHNENEH LT M)
stamp = ws; //WIHRMI i
X = newX; //#HATIREEAE
y = newy; //#A7IRESR
break;
} else { //WRABERINH: NS
s1.unlockread(stamp); //F&Ai15 AR i
stamp = sl.writeLock(); //RRXEEHTEH A5 7EA FF

}
} finally {
s1.unlock(stamp); //FEmCi i s i
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package io.binghe.concurrency.example.lock;
import Tombok.extern.s1f4j.s1f4j;
import java.util.concurrent.CountDownLatch;
import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;
import java.util.concurrent.Semaphore;
import java.util.concurrent.locks.StampedLock;
@s1f4j
public class LockExample {

/ /iR B H

public static int clientTotal = 5000;

/ /RIS R AT e A 2

public static int threadTotal

200;
public static int count = 0;
private static final StampedLock Tock = new StampedLock();

public static void main(string[] args) throws InterruptedException {
ExecutorService executorService = Executors.newCachedThreadPool1();
final Semaphore semaphore = new Semaphore(threadTotal);
final CountDownLatch countDownLatch = new CountDownLatch(clientTotal);
for(int i = 0; 1 < clientTotal; i++){
executorservice.execute(() -> {
try{
semaphore.acquire();
addQ;
semaphore.release();
}catch (Exception e){
log.error("exception", e);
}
countbownLatch.countbown() ;
538
}
countDownLatch.await();
executorService.shutdown();
Tog.info("count:{}", count);

private static void add(){
/ /RT3 ) — N Tong 28 AL 1 240
Tong stamp = Tock.writeLock();
try{
count ++;
}finally {
/ / BETRCI I gty b s 3R [l 1 5240
Tlock.unTock(stamp);

ATl tFiER#ERsynchronozediiif EReentrantLockéii:

o UABFDETHER, synchronized2—MRIFASERMSTIN
o RBHEEAL, (EREEANEKESETTGRY, AT, ReentrantLock@—MRIFAIEFABITIN
e synchronized ~"=3IRFES!, EMbAIBIERRSTRERTIRTLH.

Condition
A

Condition2— M ZEAZAMIERERITEAS, ConditionffT sSEMwaitFInotifyAITIRELISN, BRIFMET—MockaJLIBIEZ D
Condition, AJLAEEMRIEAIWaItAIZAE
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L1 =K

o Condition BYFHEELock, HAQSHnewCondition()753% BlEConditionfIxdE:

e Condition await/Fi AR NEFEMAQSHERR, FIEALFEIRENAB, FiFt N ConditionZEFBATIRER, HiFHsignal

e Condition signalj3iAZRRIREEXS R ConditionZfFAFIFHIZAZTI M, FHINAAQSH, HERZIRENH.

W EER]
BRIV IS

package io.binghe.concurrency.example.lock;

import Tombok.extern.s1f4j.s1f4j;

import java.util.concurrent.locks.Condition;

import java.util.concurrent.locks.ReentrantLock;

@s1f4j

public class LockExample {

public static void main(String[] args) {

ReentrantLock reentrantLock = new ReentrantLock();
condition condition = reentrantLock.newCondition();

new Thread(() -> {
try {
reentrantLock.Tock();
Tog.info("wait signal™); // 1
condition.await();
} catch (InterruptedeException e) {
e.printStackTrace();
}
log.info("get signal"); // 4
reentrantLock.unlock();
}).startQ;

new Thread(() -> {
reentrantLock.lock();
log.info("get lock™); // 2
try {
Thread.sleep(3000);
} catch (InterruptedeException e) {
e.printStackTrace();
}
condition.signalAl1(Q);
log.info("send signal ~ "); // 3
reentrantLock.unlock();

P .start(Q;
}
}
ThreadLocalF&7iX%, {RibsEfImiXEHLRT!
I

BAERE, E24EBMNE MAAR—MEERE, TRsENGRERENE—, ATRIESERS, RINEESEREX

TERHMRING, LIAZIRPAIER, WTEMR.

™
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MHELENMUBAREBRELENTS, ERAMEMNTHRARIUAIERREE, MRBEAFY, N2SESLHRIEM. 7
ThreadLocalSESHEITERERER, SNMXENEEHANIBRNREEACHFHTE.

+4EThreadlLocal?

ThreadLocal 2JDKIRHRY, STFAEAMEE. R, WRFKAICIET — M ThreadlocalZg, MWLM EZERIE ML
BHSAEXNZEN—AHER., MRSNMLERFRNX N EZEH RSN, Sir HRFIRERER CANE I
B, Nimgs T HERehER.

—

ThreadLocal{&ER3{1
f5lan, FAERThreadLocalRFFHHTEMEXRIIZEER, EFN T,

public class ThreadLocalTest {
private static ThreadLocal<String> threadLocal = new ThreadLocal<String>Q);

public static void main(string[] args){

/ /B — N ERFR

Thread threadA = new Thread(()->{
threadLocal.set("ThreadA: " + Thread.currentThread().getName());
System.out.printIn("ZRALMAZETHI{EAN: " + threadLocal.get());

ik

/ /OIS AR

Thread threadB = new Thread(()->{
threadLocal.set("ThreadB: " + Thread.currentThread().getName());
System.out.printIn("ZfBAMAZETHI{EN: " + threadLocal.get());

ik

[/ B R FEARIZEFEB

threadA.start();

threadB.start();

ET1ER, FTEDRYERERMN TR,
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LFEAAI A B HIEN: ThreadA: Thread-0
RFEBAM AR P ({8 N: ThreadB: Thread-1

LEAT, FATALAZAEIIMERThreadLocalrh IS EAHRIE, WTFER.

public class ThreadLocalTest {
private static ThreadLocal<String> threadLocal = new ThreadLocal<String>(Q);

public static void main(string[] args){

/ /B — AR

Thread threadA = new Thread(()->{
threadLocal.set("ThreadA: " + Thread.currentThread().getName());
System.out.printIn("ZfFARMAZEFTEA: " + threadLocal.get());
threadLocal.remove();
System.out.printIn("ZfREAM A A &5 ThreadLocal 1 f{EN: " + threadLocal.get());

Ik

/ /O AN

Thread threadB = new Thread(()->{
threadLocal.set("ThreadB: " + Thread.currentThread().getName());
System.out.printTn("ZfBAM A EFH{E N: " + threadLocal.get());
System.out.printIn("ZfEBEAMIEAM A E: " + threadLocal.get());

B)E

/ /L FEARILEFEB

threadA.start();

threadB.start();

RS AE TR TR,

LFEAARI A B {EN: ThreadA: Thread-0
LFEBARMAAETEN: ThreadB: Thread-1
RFEB A MR A A 5. ThreadB: Thread-1
LFEAMR A S B G ThreadLocal i N: null

B EIARRRFRITUELY, SEANZEBFETEThreadLocalPHIEEEARTH, LIEAFRNESREMEIIEALR, Li2BF
fighy3E 2 HEERLIEBILIE.

4

i EIREX

Bse, RMIE T ThreadM0ERE, MTNA-.

ThreadLocal|RI#
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public class Thread implements Runnable {
/* B EENTT ARG * */
ThreadLocal.ThreadLocalMap threadLocals = null;
ThreadLocal. ThreadLoca1Map inheritableThreadLocals = null;
Vo G MENAT ARG % v **/

HThreadZEHERBAILAE Y, EThreadlocalZ(dhiEfERRZsEthreadlocalsflinheritableThreadlocals, XN RITEERE
ThreadLocalMapZEBUEEE, MHETERIWIAREESAnuUll, REHRILIEE—IXIEAThreadLocalfset()/FEEE get()/3iERN A=
SLHNLESE,

XEFETENE: BIMEENFNESAREFMEThreadLocal LHIEMmAY, MEBFHETRAZIENthreadLocalsEEEMEAY.
HHEiER, RThreadlocalflset()/5iAFEIN AT 2R FRERAEENAETEPH, MThreadlocalZEREIR M T set()F
get\ T EREEFIERAZEANE, HiEAThreadLocal2iset()/5iERT, IBEFHIEMNRBRZEthreadLocalshiFEE
>k, ZERThreadlocalZéf9get(75iERT, MERIZFERIthreadLocalsTTEHIGTFERIEEHER.

BT, FI9H T ThreadlocalZhlset(), get(flremove()TiEHISEINEIE.
set()l3i&
set() 5 RRYRAEB U FR7R.

public void set(T value) {
/ /R TT 4 AE
Thread t = Thread.currentThread();
// LRI NKey, FRHUThreadLocalMapii %
ThreadLocalMap map = getMap(t);
/ /3 ThreadLocalMapXf A %
if (map !'= null)
// ¥ EvaluefIfi
map.set(this, value);
else
//FH I ThreadLocalMapil % v=, Gl ThreadZiH [fithreadLocals &
createMap(t, value);

TEset()FiEH, BERBERset0HENGAE, B TR, (FRHBILEIEIKeyEHgetMap(t)/5i5KIRE ThreadLocalMapig,
getMap(Thread t)RY733ERASUN FF7R.

ThreadLocalMap getMap(Thread t) {
return t.threadLocals;

}

ALAEEI, getMap(Thread t)/5iEKERI R AFEEEE SfYthreadLocalspiRETE,

TEset()/iEH, NREAgetMap(t)/FiAR IEIH’JX]‘;%T HE, WiBvalue(BiREZIThreadZf9threadLocalspiRTEF, Mi&iEATkey
FEiThreadLocalfthis3dS:, valueF i@ set() A EEAIE,

WRARgetMap)FERERNISEAZ, NIEFERcreateMap(t, value)f5iERLfME ThreadZéfTthreadLocalspRETE.

void createMap(Thread t, T firstvalue) {
t.threadLocals = new ThreadLocalMap(this, firstvalue);
}

20 SRR threadLocalsEE R,
get(ii&
get() 73 ERNRI BN AR,

public T get( {
/[ /RBCATT 4 AE
Thread t = Thread.currentThread();
//RBCA T2k FE Y threadLocal il i A &
ThreadLocalMap map = getMap(t);
//3 U threadLocal sZEA N Z
if (map !'= null) {
/ /IR [ AR b AR X R (1 4E
ThreadLocalMap.Entry e = map.getEntry(this);
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if (e !'= null) {
@suppresswarnings ("unchecked")
T result = (T)e.value;
return result;
}
}
//¥tEtkthreadLocal sl i A & 1 {H
return setInitialvalue(Q);

1B MR FERIkE threadLocalspkRETE, fNRthreadlocalsfiRTLEARHNZ,
setinitialValue()/5i&#Iia{tthreadLocalsp RS ERIE,

private T setInitialvalue() {

//RPIEEvalue )ik

T value = initialvalue();

Thread t = Thread.currentThread();

//HRAE MR FE SR B threadLocal sl i AR &

ThreadLocalMap map = getMap(t);

if (map !'= null)
//threadLocalsA =, N
map.set(this, value);

else
//threadLocals A=, fill#threadLocals4a
createMap(t, value);

return value;

S Evalueft

Hrp, initialValue()73iA09RRBE0 AT,

protected T initialvalue() {
return null;

}

BidinitialValue()/5ERNRERBI LB Y, XNAERTLABEFEBS, fEThreadlocalZéd, XANGEERER

remove() 5%
remove() /5 ERSRARBA0 FFAR=.

public void remove() {
/ /A T FE SR B threadLocal sl i AR &
ThreadLocalMap m = getMap(Thread.currentThread());
if (m !'= null)
//threadLocalsli i BEA N, WEEKkvalueld
m.remove(this);

remove()/5iARISEHILLREER, BLRIESRIZAERBthreadLocalsRETE,

NEEREISEIZFESENAIEE, BUER

[Blnull,

Az, NEEBvalueRIE.

FE: NRERKE-RARERIE, WFihEES—BEENERR%ENthreadLocalspERETEHR, L, MBAZEFRAFNTE
BY, AILlBidiEAThreadLocalfremove()75i, 1§AithES M HEIZLIERthreadLocalspERESHMIER, LISHMAFEEA

[,
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Ak =1z

BFERE AT LARTLA 666

ThreadLocalZER BB EENME

ffEFThreadLocalfFEARMTEREEEEN, BHRNR, F— 7 ThreadLocalER&EFIREER, TEFLEFETFIRE
EXAMER, XN ISRIRBAThreadLocal PFERN AT EREGEENE.

BTk, HABPRE—RAB, TR

public class ThreadLocalTest {
private static ThreadLocal<String> threadLocal = new ThreadLocal<String>(Q);

public static void main(string[] args){
[/ E R B A
threadLocal.set("ThreadLocalTest");
/[ /TET LR IR
Thread thread = new Thread(new Runnable() {
@override
public void run(Q) {
System.out.printTn("F4&MEKEE: " + threadLocal.get());
}
1)
/ /IR ERE
thread.start();
//TEE LA P IRIUAE
System.out.printIn("ELFKEE: " + threadLocal.get());

B TR HERERN TR,

F4FEHIE: ThreadLocalTest
FLFRIUE: null

B EARERE, BB HAEELE A Threadlocai§BER, EFEETRIIABENXMEN. BEIRENEEFERIERIK
HEELESBERYENR? LY, FAITLUERInheritableThreadLocal3REFHRIXAMERE,

InheritableThreadLocal{ 7l

InheritableThreadLocalZé4ti&EThreadLocalZt, BREBILFEIZHAEERLIETIRENAMTENE, a1, FKi)E
ThreadLocalTestZEFfthreadLocalf#SET 28X SR InheritableThreadLocalZER9SEHI, TNTF=.

public class ThreadLocalTest {
private static ThreadLocal<String> threadLocal = new InheritableThreadLocal<String>(Q);

public static void main(string[] args){
[/ E LRI B
threadLocal.set("ThreadLocalTest");
/[ /TET LR FE R
Thread thread = new Thread(new Runnable() {
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@override
public void run(Q) {
System.out.printTn("FZFf3H{E: " + threadLocal.get());
}
5D)E
/ /BB TR
thread.start();
/ /1 F LR IR AU
System.out.printTn(" =+ E0E: " + threadLocal.get());

LR, IE{TEFE R ERER W TR,

FLFEIREUE: ThreadLocalTest
TLFESRHUE: ThreadLocalTest

AILAEE!, fEMInheritableThreadLocal i ITER, FHAIZREBRIEIRZIEPRBENFIHETS.,

WEFiE 666

InheritableThreadLocal[RIE

B, A& FInheritableThreadLocalZERYRIE, WA=,

public class InheritableThreadLocal<T> extends ThreadLocal<T> {
protected T childvalue(T parentvalue) {
return parentvalue;

}

ThreadLocalmap getMap(Thread t) {
return t.inheritableThreadLocals;

}

void createMap(Thread t, T firstvalue) {
t.inheritableThreadLocals = new ThreadLocalMap(this, firstvalue);

}

fInheritableThreadLocalZEA9R(AS 40, InheritableThreadlLocalZé4k/&BEThreadlLocalz€, FEHES T ThreadlLocalZEhy
childvalue()/5i4. getMap()/FiAfcreateMap()/5ik. tEEtElR, HiEAThreadLocalfset()/iART, BIEERIEZAIThreadZA21Y

inheritableThreadLocalspREEMAB EthreadlLocalspiRETE,

XE, HMNFEEFVE—/NMIBE: InheritableThreadLocalZfichildValue() A 2MBHRAMBRNNE? XFHEERKIRE TN ThreadZE
FEIESIET, TR,

public Thread() {
init(null, null, "Thread-" + nextThreadNum(), 0);
3

public Thread(Runnable target) {
init(null, target, "Thread-" + nextThreadNum(), 0);
}
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Thread(Runnable target, AccessControlContext acc) {
init(null, target, "Thread-" + nextThreadNum(), 0, acc, false);

public Thread(ThreadGroup group, Runnable target) {
init(group, target, "Thread-" + nextThreadNum(), 0);

public Thread(string name) {
init(null, null, name, 0);

public Thread(ThreadGroup group, String name) {
init(group, null, name, 0);

public Thread(Runnable target, String name) {
init(null, target, name, 0);

public Thread(ThreadGroup group, Runnable target, String name) {
init(group, target, name, 0);

public Thread(ThreadGroup group, Runnable target, String name,
long stacksize) {
init(group, target, name, stackSize);

AILAEE!, ThreadsRAUMIETTIERERAIRINIOITE, BBERABRETINit0GE, WTHATR.

private void init(ThreadGroup g, Runnable target, String name,
Tong stackSize, AccessControlContext acc,
boolean inheritThreadLocals) {

RS B8/
if (inheritThreadLocals && parent.inheritableThreadLocals != null)

this.inheritableThreadLocals =
ThreadLocal.createInheritedMap(parent.inheritableThreadLocals);
/* Stash the specified stack size in case the VM cares */
this.stackSize = stackSize;

/* Set thread ID */
tid = nextThreadID();

ALUEZ, Einit)/FEPafkrEEiinheritThreadLocalsZEE2EF Atrue, FERTRLEFEPMinheritableThreadLocals2& A
null, #NER{EEAInheritThreadLocalsZEZAtrue, ERY, RE&FEFMinheritableThreadLocalsAJanull, MERAThreadLocalZiy
createlnheritedMap()/33%.

static ThreadLocalMap createInheritedMap(ThreadLocalMap parentMap) {
return new ThreadLocalMap(parentMap) ;

{EcreatelnheritedMap()&, FRERXZ&FEMinheritableThreadLocalsZE(EASERIEFHHIThreadLocalMapdg, SAFEThread
Einit() T EFPEEX N ThreadLocalMap I SRIR{ELE F A2 TinheritableThreadLocalspRET £,

TR, BfIRERThreadLocalMaphUiiEREERT 7 1E, WA=,

private ThreadLocalMap(ThreadLocalMap parentMap) {
Entry[] parentTable = parentMap.table;
int len = parentTable.length;
setThreshold(len);
table = new Entry[len];

for (int j = 0; j < len; j++) {
Entry e = parentTable[j];
if (e !'= null) {
@suppresswarnings ("unchecked")
ThreadLocal<Object> key = (ThreadLocal<Object>) e.get();



if (key !'= null) {
//VAHES R childvalueliik
Object value = key.childvalue(e.value);
Entry c = new Entry(key, value);
int h = key.threadLocalHashCode & (len - 1);
while (table[h] != null)
h = nextIndex(h, Ten);
tablel[h] = c;
Size++;

EThreadLocalMapHItaiERE =+, AT InheritableThreadLocalZ8EERIchildValue()/5i%, miinheritableThreadLocalZ&@idE
SgetMap()/3iEfcreateMap()/3i%, 1AM E({RZEIT ThreadZ&f2MinheritableThreadLocalsZ&dh, Zi2i@EiT

InheritableThreadLocalZtfdset()/5iAFget AR BEZERN, MatliEHRIZkiENinheritableThreadLocalsZz&, LAY, MR
SRR FLAR, EThread RRMIEREHSIBREFEFinheritableThreadLocalsZE &R AT B S HI—H IREEIFLEN

inheritableThreadLocalsZ&H,

N—MEBRmIAFETE S Thread3Efstop()FHiEfllinterrupt()GiE L!

—ANLETJVFENARSRITEIERIR, RalRMNEHEDR, mRERMEmE, Wil SkErRsESLR2E, s
BKERENE, TEAERERT—NMIE: ThreadiIstop(F7iEfinterrupt/TiEBIBKA, X—EAER, H7EIMAR
BT ERTEMmA. . .

HE, BRUERNE, MENERRRANEMEEEAICRUDIZ? I, REIRT, SKHMBEARIRThread2Estop()75iAF
interrupt() 75, AZEBEXFIIE!
stop()53i&

stop()HiEEEIRTELTE. MNRLFEIFEReentrantLockli, #Hstop(\HLAEH A~ B EIEAAReentrantLockfunlock()EREREA,
BREfthEIER IR S k15 ReentrantLockdl, XHEEMMEIEM B AGENTReentrantLock BiBHERIESIBEE. FRLUZTS &R
TEWERT, EBIHEEGsuspend()firesume()/5ik, XEANGEEFBERENERT, FFLAXBHEHAZNET.
interrupt()75ix

interrupt(7nARNBENLAR, LAEENSHUT—LEEHRE, RIEALTIXMER. WinterrupthIZiE, BRFUIZURIK
BR: —MERE, Z—MEEIEN.

B B EIE

HLFEALTWAITING, TIMED_WAITINGIRZSHEY, WNEREfthZFEER&EEARNInterrupt(75i&, NSELZEAREIZIRUNNABLER
&, FREEARNRIESA InterruptedExceptions2 &, LFEFEHREIWAITING, TIMED_WAITINGIRZSRIMA S, EEEMATE
fBlwait(), join(). sleep(iXtFRIFFIE, BITEXLSERNEER, KIESthrows InterruptedExceptioniXPMNRE, XANFERIf
REMHR: BMSRERA T IZ&ENinterrupt()75i%,

HEAZALTRUNNABLEKZSES, FFEPEZEEjava.nio.channels.InterruptibleChannel LAY, NEREMEFZTARALIEARInterrupt()
5%, BFEASfAjava.nio.channels.ClosedBylInterruptExceptioniX/N&&; 24PEZETEjava.nio.channels.Selector £
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EaNtE S
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XE, HAJTLUER—RjavafUiBkIGIES LN RIEER. £ TEAET, EXT—MongZkBfIpREEcount, B—1M3
FRAaddCountf75i%, XANFEFIIcountiIEERNN10000R. [FRY, executesiidR, B2, HBlfEMaddCount’5iE, &
RFRANERENITE, RElcountiYE. AFSI RN,

package io.binghe.concurrent.lab01l;

Vi
* @author binghe
* @version 1.0.0
* @description JMRLEFE K A] WAL
*/
public class TestThread {



private long count = 0;

//*Fcount {5 110007k
private void addCount(){
for(int i = 0; 1 < 1000; i++){
count ++;
}
}

public Tong execute() throws InterruptedException {

//OEPANERE, AT counti R InER{E

Thread threadA = new Thread(() ->{
addcount();

B)g

Thread threadB = new Thread(() ->{
addCount();

5Dt

//Ja BT

threadA.start();

threadB.start();

/R RREPAT SR
threadA.join();
threadB.join();

VYA EES
return count;

}

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

Tong count = testThread.execute();
System.out.printin(count);

ER—MNEREP, EEEARMIXaddCount5ik, countZ2AYERHE2000. BRLFr EERMNEIETF, EAaddCount/5ikRT,

countfHERLZE— NN F1000F2000 7 [EHIFENZEL.
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SAEATNLFEBE R E T EEHCPUREFN countfYERBITITER, RESEH countfIBENTFEHEEFT 2000, XHEEFSERIAT
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package io.binghe.concurrent.lab01;

Vi
* @author binghe
* @version 1.0.0
* @description ikl
%/
public class SingleInstance {

private static SingleInstance instance;

public static SingleInstance getInstance(){
if(instance == null){
synchronized (SingleInstance.class){
if(instance == null){
instance = new SingleInstance();

}
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}

return instance;
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package io.mykit.concurrent.lab01;

Vi

* @author binghe

* @version 1.0.0

* @description Jllikn] Wk
*/
public class ThreadTest {

private long count = 0;

private void addCount(){
count ++;

}

public Tong execute() throws InterruptedException {
Thread threadA = new Thread(() -> {
for(int i = 0; i < 1000; i++){
addCount();
}
1)

Thread threadB = new Thread(() -> {
for(int i = 0; i < 1000; i++){
addcount();
}
1)

//JEBh A2
threadA.start();
threadB.start();

[ /R AT e K
threadA.join(Q);
threadB.join(Q);
return count;

public static void main(String[] args) throws InterruptedException {
ThreadTest threadTest = new ThreadTest();
Tong count = threadTest.execute();
System.out.printin(count);
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package io.mykit.concurrent.lab01;

Vi

* @author binghe

* @versi

on 1.0.0

* @description JRJE Tt

*/
pubTlic cl

ass ThreadTest {

private Long count;

public Long getCount(){

return count;

public void incrementCount(){

count++;

TR, F(HTHThreadTestZAclassXHFIERNBR, FEcmdipSTMANTHL.

javap -c ThreadTest

BHINTRIERER, WA

d:>javap

Compiled from "ThreadTest.java"

-c ThreadTest

public class io.mykit.concurrent.lab0l.ThreadTest {
public io.mykit.concurrent.lab0l.ThreadTest();

Code:
0:
1:
4:

public
Code:
0:
1:
4:

public
Code:

N o v~ RO

10:
13:
14:
15:
18:
19:
22:
23:
24:
25:

aload_0
invokespecial #1
return

java.lang.Long getCount();

aload_0
getfield #2
areturn

void incrementCount();

aload_0

getfield #2
astore_1l

aload_0

aload_0

getfield #2
invokevirtual #3
Tlconst_1

Tadd
invokestatic #4
dup_x1

putfield #2
astore_2

aload_1

pop

return

//

//

//

//
//

//

//

Method java/lang/Object."<init>":(V

Field count:Ljava/lang/Long;

Field count:Ljava/lang/Long;

Field count:Ljava/lang/Long;
Method java/lang/Long.longvalue: ()]

Method java/lang/Long.valueof:(J)Ljava/lang/Long;

Field count:Ljava/lang/Long;

X8, BIFEEXF FincrementCount()75iAXMAICPUIES, W TFF7R.

public void incrementCount();

Code:
0:

1
4:
5

aload_0

: getfield #2

astore_1

: aload_0

//

Field count:Ljava/lang/Long;



6: aload_0

7: getfield #2 // Field count:Ljava/lang/Long;

10: invokevirtual #3 // Method java/lang/Long.longvalue:()3J
13: lconst_1

14: ladd

15: invokestatic #4 // Method java/lang/Long.valueof:(J)Ljava/lang/Long;
18: dup_x1

19: putfield #2 // Field count:Ljava/lang/Long;

22: astore_2

23: aload_1

24: pop

25: return
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package io.binghe.concurrent.lab01l;

/:‘::‘:
* @author binghe
* @version 1.0.0
* @description it {
%/

public class SingleInstance {
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private static SingleInstance instance;

public static SingleInstance getInstance(){
if(instance == null){
synchronized (SingleInstance.class){
if(instance == null){
instance = new SingleInstance();
}
}
}

return instance;
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= new Singlelnstance()i&al.
(3) T Tinstance = new Singlelnstance()iIETAY, HFEARTEIVMAPHRF—IEHIAESTE.,

(4) Z&FEAKIinstanceS|BIEATENANESE, TREHITNSVIAWIRHNER, R4ETHETR, SREABMSsynchronized$,
CPUINIREILFEB L.,

(5) 2B A\synchronized{iBth, EENEILFRAIRERINstanceXdSR, WAHXNinstanceARAanull, {EEFHFHFHTISHIFEML
BE, B =%, AT, ZEBUIRMAinstance, FATaEHINERA! | !

[E=#E]

(1) SFRASTHNIFRARFIET,

(2) ZFEASRELsynchronized$li, FIFHTEIRIFEMFIRT, LATHiInstanceanull, $fTinstance = new Singlelnstance()iEa.
(3) HIRAENVMPFRF—REENRFEE,

(4) ZFEAinstances |FIEAIZAMNETE, HREHITUSRNINENE, RETHRETE, CPUITREILIEBL,

(5) SAEBHTHEXIFHMT, APMinstanceXdEAAnull, BRIITHinstanceXISHRIHTHBWIRIE, BE— =05, MR
FEBEIE(FEMAIX/NinstanceXd5, LATaEHINEE! | |

EETHSR, BMERELREINIGE, SEBALEENE, NEREBHTE—IRIFHKE, LMinstanceBERAnull, BIERE
instance, MEERiXIKAsynchronized§i,

BATILUG DRTFEE A TEIFR.

ZLHEA

instance instance IR [a] AR ATAG A B
ERNE b et instanceXi %
5%
5
7]
v amneen |
instancedg [A] instancedg[d]
A7 23 [A) A2 (8]

v

MRS B CILER AR




dgt

AN = |

SEFtRFEF-ESMERIEREE = EESENTIMETR. SERSEREF AR RIA LR
B FOMBR LR TX =M ERRE, sBHiRNEF RS S RER.

MRHHETEH AT, WASREIGE [ KTRA | BIEARS, WATEIRRRRA,
WRER T WIEFBFERRE? ZREET!
S{ERimE

Kik: NeEE, Bal, FNHCHETMER, RFERBAMEFTERENETT, BEECaBEsm?

N KiKE, BERENES, BB CHESHIHERR, FRFIFAREQEINRRIXAE, RZAILINREBRA
BlE—MEREME, BAME LRI EEIEINE!

Kik: BH, ARFEQSIMRRRS, HNSEFI. Zal, FRIINETINMTR, RAHOMERFEEE, Bas
R, HlIgR AR e TS Rt R,

[REHEE

Bz rnEd

HENEAT SEFFRFEREHASMEFEOEN=RBERTF, BTk, HIMARFIX=EEERF, ITRFEEEEE!
SR, HAeREEE avath ZINIRRREZAN T NI FIEEmAY, RENX, MAMENE—NavalgzbioR, BipiE——)ava
HIRTFISEL,

MRRERIFHRFEF LIRS, REBTEARRRENAEE, Y, FEATTINRERD, XMHR, IRADERHE
ET)avalIARTFEEY, (RABEBRROFHEHSEATE.

4 2)avaPIfFiEsL?

HEREFE, JavaNFRENETHENZENFRETNT (MERT) & SREETEECHNIFENE, ST ENREIRF
FHETERFHRT, FTRNGELDEHIEMEENTIENERENNS. BRIJTLERTERSSEEE L &8, TRE.
TERFEN=EXEXEA.
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Wi, FAEERE T EFSHTIRMEE, mMEHSHTEREO. SRR A YRR E R EE
EREFNRERL. B2, NRRARBRNERTEFMENNT, BRNSHMBNEHAEFIMTRENESTEBET! &
EMPLITEFIMRERMT AR B, BTRFUNTE, TSt REEZEFaIMEEEE(R.

B4, BATEETEEREFRFNN, BNARRATIEFAIEFORERE? 2L, SENSRNZERRRERAEFNR
Fith. TARRBEREFRIUWE? BERR, HEFEERNHMERRE, FTHEEERNHERASER. BLATES
I, XARIED? HLAR, BAIBEATE.

ARERMAEREFRmFNL, TLURERESHAEFNAAARNERRGENHE (XEFEERER) . L, 7L
XA, AT RERAMIEFERE, JavaRTFEERME avalEF RIZIREES AEFMmF A7 ER0A,



JavatE R i

JavaRFRERE—NMFESERIINE, N EXTlavaRFEENNERS, BRASHIRVETRES, BCRE THKTEE. X
B, FrEAZHN B avaNFREFPLEMSEEERIRCAIR. B, (FAFRAR, BITLAXFIEE avafIAFREL: Javal
FERE T JavaiE il (VM) IR HHR R ZEREF RIS E.




ARG —LE, IXEEFTEEHE: volatile, synchronizedflfinalig=, LARjavalyiFEEidfgHappens-Beforefil,

volatile O {URE{RIELIZATI I ?
volatileXBFARE avalSFaHy, ECESFHFEvolatileXEF, XN KBFREIRNENFEEACPUELRE,
fFlan, BAEREFHERvolatile X EFHRET— 1R, TR,

volatile int count = 0

LIRS, JavaXhiXMNERNES, THFERACPUER, WRNKEHRERFSA,

E WA

BTk, HI—ERE—MMBRR, T,
[=61—]

class volatileExample {
int x = 0;
volatile boolean v = false;
public void writer() {
X = 1;
VvV = true;

}

public void reader() {
if (v == true) {
//XHHERZ DT ?
}


af://n1715

}
}
A EREISEETF: http://www.cs.umd.edu/~pugh/java/memoryModel/jsr-133-fag.html#finalWrong

XE, RZEEA N Twriter()75i%, EHRvolatileEv=trueENRF,; Z&FEBHfTreader()/5i%, &HRvolatile, &FEBEMNNFEHIE
2y, MNEREEBENEINITEvatrue, P4, AT EXNERSDIR? ?

RXNTHERFEANETHERNERT, BE, xBYERARESDHIDKRNRARX, WRERDKIRAMET 1.5, MXAHERTEEN
1, EAJRE/90. ANSREEFE1.551.5LA ERRANEY)DK, NIXEIERZT.

BEXD, HSBAMRBHEET? XEAHAR? HE, BEHMEMDKI.SHRAPRYavalFEEF5| N T Happens-Before R,

Happens-Before[R

FAITLUEHappens-Before RN SEE AN T EIFf7R.

| vsw—) | | ewm) sEm
| [E—] volatileZ=E&1 M | — = | [BEm7] sfgsdsin I
Happens-Before[&
| te=) e | | tmw] i |

| vmmm st [ " —| (R RS |

BTk, BRIIMESZOIFEFExE avalfZ&EEhiHappens-Before/RMI,

[F—] BRI
E—NEER, BRABNIESE, AEERIFHappens-BeforeFREMIESIRE.
B0 (HI—] PEOTRR=1 REEV=trueZ BIVT. X MILRGSSARNEY: ER— MRS, RFENEE N ERIE
MR RN EAR T T4,
[[EM=] volatileZENY
H—volatileZRASHEE, Happens-BeforeFIRESXMERINEIRIE.

RN, MW—MERTvolatileZEBNEERE, KTRETREENXNEEANEERF. RIMFEARERER.

[EW=] f&Emn
UNEEA Happens-Before B, 3EB Happens-Before C, MA Happens-Before C,
®ilEs =1 . URNZ] #0 [RU=]) BskE R6—] 2R, L, BATLMSHInTES:
(1) x=1Happens-Before BZF&v = true, & [RU—] FZFRFHNI.
(2) BZ&v = true Happens-Before FE3F&v = true, F& [RUZ] volatileZTE=HNY,
BiRE RU=] @@, FIITLMEHEES: x = 1 Happens-Before {35 &v=true,
HEiER, NREAFEBZEEITv=true, A, LIEARENX = 1NEFEBFHET Y. HIFR, FHEULATHLIEBEEEHEE!

X=1,

HsE, Java 1.5k java.util.concurrentFF & T B2 5evolatileid X SCINE] AT,

[ENIE] SERRN
S3— 4 BHOREIRIE Happens-Before T IRAIXMRIMBHRIE,
pim, TFEAULE, B Asynchronized({iBIRZ AT, SEFNN, ERTBRIVTRIE, SEHRERK,
[mBI=]
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public class Test{
private int x = 0;
public void initx{
synchronized(this){ //Hzni
if(this.x < 10){
this.x = 10;
}
Y // BRI

AT AR IR R RIRZTEXRIEN10, LFEARITSEsynchronized (i8R Z B2 EIEKI10, FREK
synchronizedg, HLEAZB# N\synchronized{{EBERAT, BESIRENEILAZATIXTENSIRIE, HEiRi, SFEBHZNXETEAE
10,

[RUAR] LRz
MREIEARALIEBIstart() 5 iEREII&LIEB, Wstart()#EIEHappens-BeforeF&IEBHRHETIRIE,
BAMBA LU IRRAAE SN . LAEABHEIEBZ /G, HiEBR BRI SAEATE S EAEB 2 BIRRIE.
B RE TEIRE.

[(REI=]

[/ EETFEAT IR L A B

Thread threadB = new Thread(()->{
/ /SRS X E R 2 W ? Z 22100

5)3

[/ RFEATE A Bh R FEB Z AN AL AR B x T 122 8 100
x = 100;

// 3B

threadB.start();

ERABRELREATHITI—MUBRER, RiE RWA] L2050, SEABMEIEBZ G, LiEBREBERILIEAER
SAEBZ AIAYR(E, TELAEBHIAIERIAXEEERIES100,

[REWI7R] Letzt=4mRiny

HREAFFEIEBRMN (TERIEARIRMLIEBAjoin(FALIN) , HLREBRAME (LREARMAZIEBjoin(0FERE]) , NKLEA
HEOSIRIDRILIEBXIH =TS AIRIE,

BN, FELARAFHHTAIMN T RE.
[=H1m]

Thread threadB = new Thread(()-{
//TESFEBY, KILEAREXEEK 8100
x = 100;

5)3

[/ ELRFEAT JE BN L 2B

threadB.start();

/ /L FEAR SRS L FEBHAT 78 A

threadB.join();

/ /7 BeAb V7 1) 3 A E X ) {H 09100

[EN-E] ZetzrhEEin

giRinterrupt()75iZRYEAHappens-Before FiEREE A SRS MBI P EREEHAIR E.

fign, TEERAE. EAEATRIEEBZRT, BHETERIEEHN100, NHELREBGNEIFREMART, HERIFEEERT
&9100,

[FH1A]

[ /HESFRAT R x AL B BRI 4680

private int x = 0;

public void execute(){
[/ TELTEAT UG LR


af://n1752
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Thread threadB = new Thread(()->{
//EFEBRLIN H O 154
if (Thread.currentThread().isInterrupted()){
[/ SRR FEB P, WA X 4 25 100
System.out.println(x);
}
5Dt
[ /AELFEAT A B 4B
threadB.start();
[ /TELFEAF R 3L AR X 1 15208100
x = 100;
/ /TELFEAH i 2 7B
threadB.interrupt();

[REWI\] RISREZLEIRTY

— " IRAIHRSEREHappens-BeforeFEfinalize(V 5 iERIFF A,
flgn, TEAFEFAE.

[3617%]
public class TestThread {

public TestThread(){
System.out.printTn(" & ") ;
}

@override

protected void finalize() throws Throwable {
system.out.printTn(" 4 G445 ;

}

public static void main(string[] args){
new TestThread();
System.gc();

BTSN RR.

i 77 %
X G

BikfinalXiE=x

ERfinal XEFEMIEE, BASEEERN. B2 ava 1.5ZFHNRAF, EHfinallgifhIEEHatHIERER, Hava
1.50AZIE, JavaRTREES A linal KSR BRIERIFHIT T —ERAIR, RERJEBREIERISEREH A2
AN,

fian, TEARFAS, ESREPEthisitES T 2R3 Eglobal.obj, HRNSIEHERERMR, WIRXNRIRLESES
B, WRISIRGE RSN, EENEER=RE! | &igBidglobal objEENRIXERTEE0.

[R=6I+]

final x = 0;

public FinalFieldexample() { // bad!
X = 3;
y =4

// bad construction - allowing this to escape
global.obj = this;
}

A EREISEETF: http://www.cs.umd.edu/~pugh/java/memoryModel/jsr-133-fag.html#finalWrong

JavaRITF R IR ESCHR
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FEEEIAFERE(memory barrien/ZIFEHEFR, BIRRIZSESIRIERRNERARIEN, BiXERNFRESIRMERR CPU
B, WTRmESRMES, NFFREERFICHEMNEFNL. MYTHRENS, ATERESSSHEFNRENSE.
., XgFvolatile, ZwiFEFHEEvolatileFERANESRFRIESIBA—LERERE.

MRBENEMNFEREY, BMEERAXT [ KIER | EARS, RKTZEISHRRERA,

synchronized/RI%

synchronizedf9E 4 (&R

synchronized Javaf st &I — TR E RIS, hEREEI—FUSE. synchronized IIEREEE=A
(1) HRHIEERAHIRSD.

(2) (REASTRAIEHEE RS,

(3) EXIRREHFTER.

B L, synchronized St =HFEA:

(1) EthEEE.

(2) 1EImEasTEIE.

(3) fEimIRABLR,

ETE, BRER/VMIFERRIRIA—TX=MERSN (BTETHR, =RABIRT synchronized (YRS ARLSE, H
ERRF—ED) .

1. iRBRZHER
RS —:
package com.paddx.test.concurrent;

public class SynchronizedTest {
public void methodl(){
System.out.println("Method 1 start");
try {
System.out.println("Method 1 execute");
Thread.sleep(3000);
} catch (InterruptedeException e) {
e.printStackTrace();
}
System.out.println("Method 1 end");
}

public void method2(){
System.out.println("Method 2 start");
try {
System.out.println("Method 2 execute");
Thread.sleep(1000);
} catch (InterruptedeException e) {
e.printStackTrace();
}
System.out.println("Method 2 end");
}

public static void main(string[] args) {
final SynchronizedTest test = new SynchronizedTest();

new Thread(new Runnable() {
@override
public void run(Q) {
test.methodl();
}
P .start(Q;

new Thread(new Runnable() {
@override
public void run(Q) {
test.method2();


af://n1786
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}
}).startQ;

PUTESAT, SRR FERE2RNHEANIITIRE, LRRE2HUTERELEAZ 1R, FILAZIZ2SEHITRM, X MIEREAR1 FIE&AE22
EIRSHATHY.

Method 1 start
Method 1 execute
Method 2 start
Method 2 execute
Method 2 end
Method 1 end

2, WEBEHZERS
HABER—
package com.paddx.test.concurrent;

public class SynchronizedTest {
public synchronized void methodl(){

System.out.println("Method 1 start");

try {
System.out.println("Method 1 execute™);
Thread.sleep(3000);

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

}

System.out.println("Method 1 end");

public synchronized void method2(){

System.out.println("Method 2 start");

try {
System.out.println("Method 2 execute");
Thread.s1eep(1000) ;

} catch (InterruptedeException e) {
e.printSstackTrace();

}

System.out.println("Method 2 end");

public static void main(string[] args) {
final SynchronizedTest test = new SynchronizedTest();

new Thread(new Runnable() {
@override
public void run(Q) {
test.methodl();
}
}).startQ;

new Thread(new Runnable() {
@override
public void run() {
test.method2();
}
}).startQ;

PATERINT, IRARBR—UR, ALURBARMEY, LiE2HEEFEE18method 1 TSR BEFFIAHITmethod275i%,
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Method 1 start
Method 1 execute
Method 1 end
Method 2 start
Method 2 execute
Method 2 end

3. BSHE (%) BAY
RIBER=:

package com.paddx.test.concurrent;

public class SynchronizedTest {
public static synchronized void methodl(){

System.out.println("Method 1 start");

try {
System.out.printin("Method 1 execute");
Thread.sleep(3000);

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

}

System.out.println("Method 1 end");

public static synchronized void method2(){

System.out.println("Method 2 start");

try {
System.out.println("Method 2 execute");
Thread.sleep(1000);

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

}

System.out.println("Method 2 end");

public static void main(string[] args) {
final SynchronizedTest test = new SynchronizedTest();
final SynchronizedTest test2 = new SynchronizedTest();

new Thread(new Runnable() {
@override
public void run() {
test.methodl();
}
P .startQ;

new Thread(new Runnable() {
@override
public void run(Q) {
test2.method2();
}
}).start(Q;

PUTERINT, MSHENEE AR EEEENRSE SR EEBTENAE, MARNSRENSE) | AiLABNEtesti]
tesBTARRIS, BREE(IEBETSynchronizedTest26895LFI, FrLAtBREEIRFAIHITMethod 1# Imethod2, FREEH A
7.

Method 1 start
Method 1 execute
Method 1 end
Method 2 start
Method 2 execute
Method 2 end

4, KBREZE
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RIBERIY:
package com.paddx.test.concurrent;

public class SynchronizedTest {
public void methodl(){
System.out.println("Method 1 start");
try {
synchronized (this) {
System.out.printin("Method 1 execute");
Thread.sleep(3000);
}
} catch (InterruptedeException e) {
e.printSstackTrace();
}
System.out.println("Method 1 end");

public void method2(){
System.out.println("Method 2 start");
try {
synchronized (this) {
System.out.printin("Method 2 execute");
Thread.sleep(1000);
}
} catch (InterruptedeException e) {
e.printStackTrace();
}
System.out.println("Method 2 end");

public static void main(string[] args) {
final SynchronizedTest test = new SynchronizedTest();

new Thread(new Runnable() {
@override
public void run(Q) {
test.methodl();
}
P .start(Q;

new Thread(new Runnable() {
@override
public void run(Q) {
test.method2();
}
P .start(Q;

PATEESRAIT, BRIV HIEAE2EHN T XRA9T A e T, (BREEEHARSRZA, FESHFLAE1PRLRIT
e

Method 1 start

Method 1 execute

Method 2 start

Method 1 end

Method 2 execute

Method 2 end
synchronized [RIE

MR EERITERRE R, BAERAR, BAERT #synchronizedWREE, BEEL FEMNE@EHK—B TRAT. BilLES
REmE TEAIIESRES synchronized 2AMEISCHIRH AR TRISR:


af://n1817

package com.paddx.test.concurrent;

public class Synchronizedbemo {
public void method() {
synchronized (this) {
System.out.println("Method 1 start");

b Javap -c com.paddx.test.concurrent.SynchronizedDemo
Compiled from "SynchronizedDemo.java"
public class com.paddx.test.concurrent.SynchronizedDemo {
public com.paddx.test.concurrent.SynchronizedDemo();
Code:
0: aload_0@
1: invokespecial #1 // Method java/lang/Object."<init>":(QQV
4: return

public void method();

: aload_@
: dup
: astore_1
: monitorenter
: getstatic #2 // Field java/lang/System.out:Ljava/io/PrintStream;
: ldc #3 // String Method 1 start
: invokevirtual #4 // Method java/io/PrintStream.println:(Ljava/lang/String;)V
: aload_1
: monitorexit
: goto 22
: astore_2
: aload_1
: monitorexit
: aload_2
: athrow
22: return

KTXPEIECHER, BNERSE VVITTEHiEA

monitorenter :

Each object is associated with a monitor. A monitor is locked if and only if it has an owner. The
thread that executes monitorenter attempts to gain ownership of the monitor associated with objectref,
as follows:

o« If the entry count of the monitor associated with objectref is zero, the thread enters the monitor
and sets its entry count to one. The thread is then the owner of the monitor.

o If the thread already owns the monitor associated with objectref, it reenters the monitor,
incrementing its entry count.

o If another thread already owns the monitor associated with objectref, the thread blocks until the
monitor's entry count is zero, then tries again to gain ownership

XEERIABERRS

BIMUSE—MNEMEEH (monitor) . Zmonitori GFEIRFSATHERES, &iEHiTmonitorenteri§ SHTEIHIREImonitorfy
Frai, ST

. WEmonitorfUHAELA0, MWizZiZ#H Amonitor, AEBHNSIZEN1, 1ZE&FERImonitorfIFTEE.
2. MRLIEELEGHZmonitor, JZEFFFHAN, NFHAmonitorfIFH NN,
3MREHMEEE L ST monitor, MIZEFEHNBERIAT, BRImonitorfUHAEN0, BEH=IIREmonitorfIATEL.
monitorexit:
The thread that executes monitorexit must be the owner of the monitor associated with the instance
referenced by objectref.
The thread decrements the entry count of the monitor associated with objectref. If as a result the

value of the entry count 1is zero, the thread exits the monitor and is no longer its owner. Other
threads that are blocking to enter the monitor are allowed to attempt to do so.

XERIERIAIER A



HiTmonitorexitfIEFEN R objectreffIXIRAImonitorfIFFEE.

ESHATRY, monitorfIFHANEURK1, AR EHANEE0, BBE&IZIEHmonitor, AEEX M monitorfIFiEE. Ettix4
monitorfAZEAILFERTLAZIH AIREUX ™ monitor BIFFBL.

BIYXFEIRR, HAINZEERBERZAIE HsynchronizedfISCHREREE, synchronizedi9iE X EERBII— monitorfIiigik5E
B, ELwait/notify &S iA K FmonitorfisR, XEE At ARBERLSHIIREE AP sEERwait/notifyEmi%, BUSH
Hjava.lang.lllegalMonitorStateExceptionfIFERIREA,

HBRE—TRELHENIRmFES
package com.paddx.test.concurrent;
public class Synchronizedmethod {
public synchronized void method() {

System.out.printin("Hello world!");
b

RIPER

public synchronized void method();
descriptor: QV
flags: ACC_PUBLIC,| ACC_SYNCHRONIZED
Code:
stack=2, locals=1, args_size=1
0: getstatic #2 // Field java/lang/System,out:Ljava/io/PrintStream;
3:.'1dc #3 // String Hello World!

5: invokevirtual #4 // Method java/io/PrintStream.println:(Ljava/lang/String;)V
8: return
LineNumberTable:
line 5: @
line 6: 8
LocalVariableTable:
Start Length Slot Name Signature
0 9 @ this Lcom/paddx/test/concurrent/SynchronizedMethod;

MRRENERRE, HirNRELSHEEEEIESmonitorenterfimonitorexit>kFepk (IS EHESLBAILUBITIXFISIES KL

m) , AIENTFEESE HEEHHETACC_SYNCHRONIZEDIIRT. VMERIRIBZIFRAEESCI A Z0NEEH: H55E
FERY, VARSI AME AR ACC_SYNCHRONIZED i5EinE2EHIRE, MRIRET, FUTEIEEIFREmonitor, FRENAKID
ZEABHTHIER, BiERITREBEERmonitor, EAAHITERE, EMMHILEES L ABIRERE— " monitorfyg, HILAR
EgBEXA, RESZNRS RS0, THBdF=HEETmk.

IBITEEREE

BT xIsynchronized REBATAIR, FRE LEIVEFRH AT LARTIME 7.

1. KHBER24ER

Emethod1#Imethod22FRAIGE, ERXMITTEEHITTRE, HFEREIE—NSRERMBN, ALUBRZA#EES
ERFE— KL (monitor) , FREEERABREEIS, EL, method1FImethod2 ABEIRFAIHNAT.

2, KIBERBER

Bftestiltest2BFARNS, {BRtestiltest2BFE—NRARLHI, HFmethod1FImethod2&BETFESALS A, FrLAE
FRIRHMEEEEIRENE— N 2& Emonitor (BRI — Nclass{dg:) |, FrLAtEREEIRFEAIAIT.

3. KIBERAER

FABRINE LS LR EFEZREsynchronized X EFEEFES FXISRMIMonitor, ATXERAEBTESHAEERZ his, M
method1fimethod2 2B E—RINSRERAN, FLUEANBSRZEIFEEZFE— IR LM, FBLRBEFRITRE
B,

B4

synchronizedZjavaFf RmiE T REBNBTRILEZ 2SN, EEMENEHRER, ERNREHERNTHREFE, i
MESHHERERIRER THE, —AEa LB IERAYERsynchronized B, B—7AmEtEALEEMB IR IFIIEEH LRI
MNH, BEEIIERRNER FEREMAFARERTMES. M FIBRRSMAREE, BaEBNEIIRIT.

MRBENEHFEREBE, BMEEEARE [ KTRER | EARS, RIKTZISFHRIFWERA.

AEAE32{uS#ZCPU LN{TIongBIF SN EIR(ES LM FAIBuglERR?
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S1EEimE
Kik: INREE, A/ LRHIFIRRES TE?
N 837, KikE, BEEXRXTFTRHAORS, WA TIRNNE, BT/ LER! !
Kik: 78, —EBFFEIN, 5K, BIBROHT—MESAIE: BATE32(IS1ZCPU LM TlongREEMNSIRES LN
BRMNBUZIEIR? SKNASREES, CHBEBFEIRINERSENRTIETE, —CEFER!
BrRYIARN

FRATE32{USZ CPURGIT RN LIS HRRMBNIES long kBRSBTS, XECKEBEENNSEATHE, (EREMMEMER
MR ZAS ANREIER—3, REREATAlE?

[RE R

HL, SR MR AREF LR LR, MARNRFEIRSEN BERF LR, MREBERLERE%R
MEEBRAX MUY ! ERFRRAEERE, BIFRRMERIETRRBCPURIRITING], FrllR, ZEIECPURETHTFEEHELE
1EEAR I,

XM EEEZCPULRTTH, ERHRESSZCPU,

HL, BiotrAaE32E%CPU_ LR TIong B BN SRFS HINRFAIBuUgARE, FAIFENEIERE SBIFHE=ERD
#r. longBEER 264U, E32MCPULHITERFRBIRD R EEE (HDBIRER32MUMSEI2(T) . HITTLIATENRER
e

{324

—RG5E320L — K5 {K3241

32{i8aiZCPU

EUEZCPUZRT, R—BZIRE—MEEHT, ZIECPUHHT, iR, ERRCPUL, BIERFAASEMAELE, X
fRE, HRERLETEREDR. MR—MASBRBEICPURIR, SALA—BHRTTE, BRISEERNL. X NMEES, T
longBUL BRI EIRE, BARBINGT, BEAEEEIT MASREEARFE, FoHMENREEFHERIEER—E
AIES.

AT LA B AR T ERER R 32U CPUS long BUEHRX MI T2,
A

v S -

» i A

M EEFIATLES, AE32(8ixCPurh, RIFTHRIRZIE, BRISIEERBITHIITAY, X ongBlLENMREIEE, &
LEBBHUT, BAFREEHUT, MABREEERTE, ToHIISNREENERSIER—ZRER.

32{iZ4%CPU

HE32(ZMCPUBRT, E—HZ, TEARITEZESHEEERINNT. RREMMEIEDIIREIEATILAEB, LAEARITE
CPU-01E, ZFEBHUTAECPU-02L, LAY, FERCPUTET, RESRIEESNCPULRITIOSIZERELN), FARRILIE—NZIRE
—NEIET, WIREFEATNEAZBREIN Slong iR ERIE32UANE, B4, HETREHILESAIBugHRR, thalEik, IHIBBER
TEMINSEAREY, (EREMENMERINEIENFZESEAL! !
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A TRT LA SRR E A T ERRR32U S CPUH R S long BUEiRX MIFE.

A

\/

£ F£A (CPU-01)

£LFEB (CPU-02)

» I 1]

HEEFRATTLEN, E32Z#%CPUH, MREZMFERRI T ongZBUREIRHITSIRE, BIERMTICPUIR(E, tLREERIEE
B CPULHYTRIEIERIESR, FARERER—RZARE—MENIT. MRS NMEERIN S ongBlEE2RYE32URNE, BPA,
HAEAREHIIERAIBUgAIEL.

B&

longBIFER64{fY, 7E32(UCPULIMITHIRE, SBIFDMER32MSE32{IAERS, MRBHESNMEERINS ongBIEE
B 320ZR9iE, MATEELMIBRAIBugIEE,
iEE: FHRlongBITE, E32(UBZCPULFHRS64EIEREINEIE, BalMAMpsRREE! ! !

RTENEHMFEREY, BHEERAXT [ KTHER | MEARS, RKIFEISHERERA.

YA E R B R SRR S Lt A0 R F R RE?

; IEEET! ) —F, ﬁMTﬁTﬁwEWHﬁ&§%&Z@MTL&Wﬁ%&
. 24, @a«JﬁiiLﬁ@ﬁgmzﬁgu:aﬁggﬁgsmﬁgﬁﬁmmﬁgmgg 2 Ly —
X, RAHSKHEI2IEHCPU_LIES ong B8R H TR A R R R R R AR F .,
MEGRIERTFE?

BB, MARRREFEDETRORFIERRE? SR2FIESREZANERE. BRER, ER—RARE—MREENT! U
FHENEBRIDIHZTEMNEREERN, B4, TERBEMCPURRSZCPU, FRERIESEEZENRFIET.

HiRE
AR BANER, HITLEREFRREPERSSRIELAEZRANERYE. (ISR SAIER TERESR.

HMATLUS EEPZRIPIRR, REFESELEZAERMTHORNBERAIGRR. LEHNGRRKZE, SER=HINMHERE
lock(), NSRANBIALTH, MHNIGFRRHUTIRFXPAYS, NMFILAERFEE; MRMBEN, He%R, ERFFEHI0SRERN
HE, LRLFBRNEBHNGRX, HANIRRXEEITRARGE, SHTHRBER(Funlock(.
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HI, ERAEES, BiOET—LIEREENRE: BRERIARENTH? BERIIRP AR AIE?
PHROSIHRE

FEFRGRIET XS SR TINSHRIERT, FAVFERFRHTARAMNT 8?7 MBEERNIRPBRENEAA? REPHTERR, 7
BEEIFROFIA)avarPIE . ATLL, BATHEESIRIHTIEN, EXUESHER T BN,

=3

FEXHAIHHRELD, Bt —IERIPEIRRIE, ERXMAPEIRRISHTINMRE, RAEENGRENTHE, SEHITHR
BN, B, IZRPRRIE, MENIRRXEENEIRETRP.

XEFEIENR: BAVEHSHER T, SRSIERIFERIVSAEEIEA T IR R PHZRIFIIEIR. BRI TR
ERROHRATRIFSENRR, R ERISIRA T HEARER, BARSEIIERAIBugR, XEFIIBugiFETFA
i, EARMNBES2EE, KBPSEIBHTTINMRE, THAEHIEER? MRENTXMEE, FHERETR
RIS, RARHEEZRIPMEREERIPEIERT .

Javarifiisynchronized#ii

WiEE, Javasf9synchronizeddli, HBEARFFAPEL T, synchronized X$EFRILARRIEIRS A, (BRILARSRISIR(CASER. flan,
TEREHERFR.

public class LockTest{
/ /G T E BRI R
private Object obj = new Object();
/ /B IG
public void run(){
synchronized(obj) {
/7T SRR BER
system.out.printIn("ItrunQ FiEMFEE") ;
}
}
//fdi i synchronized &k ik
public synchronized void execute(){
/WG FIX: SZARY ) B
System.out.println("lliXexecute ) kL") ;
}

/ /Ml [l synchronized & i s 712

public synchronized static void submit(){
/7T AR B
System.out.printIn("#MsubmitiikRIFEL") ;
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RIS, RNRBXNAE (BESSHAIERSHE) MRIERER T synchronized k=, FHgEMITIock(F0
unlock(#{E. ABELE, synchronized UINSIFIRRSHEIEEBRHIVMESSAEY, JavaRiFEsSfEsynchronized{&ImAY7 A CABERAY

BIE BN CINEHRE, MEREE BN ERSHRE.

TE{Esynchronized XSEFINHIET, JavaflliE ¥ —LepazUAINNSERINY.

o H{FEMsynchronized XEEIBBRAET, SIENRLIMENIITISR.

o L{FEMsynchronized X EIRIEERESTSIART, BiERYRZRISLAIRISRthis,

o H{FEMsynchronized X EITERSTIAR, SIEAIRHFIZENIClassIIR.
synchronizedi&f#

fEFsynchronized{EIHCIBEFNS AR VMIEESTEAYVMIESBRTX B, FAilALockTestZAfl, IfLockTestZ R iTREmE, T

Fi7m.

D:\>javap -c LockTest.class

compiled from "LockTest.java"
public class io.mykit.concurrent.lab03.LockTest {
public io.mykit.concurrent.lab03.LockTest();

public

Code:

10:
12:
15:
16:
17:
20:
21:
22:
23:
24:
25:

N o v~ RO

aload_0

invokespecial #1

aload_0

new #2

dup

invokespecial #1
: putfield #3
: return

void runQ);

aload_0

getfield #3
dup

astore_1
monitorenter
getstatic #4
Tdc #5
invokevirtual #6
aload_1
monitorexit

goto 25
astore_2

aload_1
monitorexit
aload_2

athrow

return

Exception table:
from to target type

public synchronized void execute();
Code:
0:

3
5:
8

public

Code:

o Ui W

7 17 20
20 23 20

getstatic #4
: 1dc #7

invokevirtual #6
: return

static synchronized void submit();

: getstatic #4
: ldc #8
: invokevirtual #6
: return

P RmIFIR

any
any

//

//

//
//

//

/7
//
//

//
/7
//

//
//
//

Method java/lang/Object."<init>":(QV
class java/lang/Object

Method java/lang/Object."<init>":(QV
Field obj:Ljava/Tang/Object;

Field obj:Ljava/Tang/Object;

Field java/Tang/System.out:Ljava/io/PrintStream;
string Wk runQ J7vkm A5
Method java/io/PrintStream.printin:(Ljava/lang/String;)Vv

Field java/lang/System.out:Ljava/io/PrintStream;
string illikexecute ) 77 ikANELE
Method java/io/PrintStream.printin:(Ljava/lang/String;)Vv

Field java/lang/System.out:Ljava/io/PrintStream;
string MisubmitJiki[E L
Method java/io/PrintStream.printin:(Ljava/lang/String;)Vv
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MRIRFRILERRE, synchronizedfErun()75iAHEIRLAIEREY, 5T monitorenter flmonitorexitFsig<, WA,

id run();

{/ Field obj:Ljas

¥ Fmonitorenterig S, EFIVMAIEANEER, ®ILAEH:

BIMSE—NEMEES (monitor) . Zmonitorl SERTMSGTHERTS, &iEHiTmonitorenterf§ SRTEIHIAEYmonitorfy
B, ST

. tNEmonitorBIFEFAECH0, NZE&FREF Amonitor, AFBHAEGEE N1, %2R ImonitorfUFTEE.
2, WMRLFZEL GHBZmonitor, REEFHN, WHAmonitorfSHANENT.
3MNREMEAZEL ST monitor, NIZZFEZHNBZRRZE, BEImonitorfEAEA0, BEHRSHIKEmonitorfIFFEIL.
¥Fmonitorexiti§ S, JVMEAKLEINT:
HfTmonitorexitALFE iR objectrefFXd RZAYmMonitorfIFTE &,

IBSHITHT, monitorBIHNEUR, WERE1EFHAECH0, BEFREEmonitor, AEZEX M monitorfIfiEE. EfiEx4
monitorfAZEAYLFERTLASIH ZIREUX A monitor BIFFEL.

BIEXFEREL, FIZeeREREAIE L synchronizedfISCIRIE, synchronizediTiE X RER B —monitorAI¥IgkT
B, ELwait/notify& 5K FmonitorXsR, IXMEATARBERSHIREE AP el Await/notifyEmi%, Bl
Hjava.lang.lllegalMonitorStateExceptionfIFEHIRHA.

PRRWERE

MWREREHRIEEE, synchronized T ERIEIFIERSSERRISIRERSAE, ERTHREERE—E, 0, HATXEXIEERS
Jikexecute(FNEESTTiASUbmIt( AR 4RIELE RN TR,

mchronized void e
tic #4
H7
rirtual #6

hronized void submit();

FE: BXE(ERENDKIRA 1.8, HitthR4 A DKRJgEERAR.
BIXFEFR count+=11[AJRR

WMRENMEIEFRANIHZLZE countPUTINERIE, MSHIAR, LR, FITLUERsynchronized BiSkREIHAR X MNEJRE

flan, TestCountZEhBHFMNAGIE, — NRgetCount()fFi%, AKX countidE; B—RincrementCount()f5i%, FASELScount
{&hn1, FHincrementCount()75i&fERsynchronized & #={&1H, W=,
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public class TestCount{
private long count = OL;
public Tong getCount(){
return count;

}
public synchronized void incrementCount(){
count += 1;

}

B EmRE, EiT8ENRincrementCount()J5iE#Esynchronized X EFEITE, TICRRZCPUIREZZCPU, WIMRE—
ANEFRREEHTincrementCount()753%, FrLL, incrementCount()/5iE—E ol LURIEEF M,

XE, BEEREZ—NMIE: LENKBESFEIREEAR? RZXNIRzE, BIIEEEET ([EHE E
IR E FARIER? SORMIEET! ) —3H, Happens-Before[RAY [RNPY] SEEAN: IF—AMBRIRZBIHRIE Happens
BeforeF [EEEXT X MUAIINSHIRIE,

FEEmEAMEEEH, [EfRsynchronized XEFEHRYIncrementCount()75iARERN, BHER, EE—WZRE—MEENT
incrementCount()75ERYAS; MHappens-Before[RMIEY [FENII] SEHN: I—/MBiAOAZHIHRIE Happens-Before F/R4E
XA RIINEHRIE. IERVERTI— MIENRHRIEXNE— NMIZRIMNBHR(ERI I, B4R&Happens-Before[RIURY [[RU=] &
#IM: #NERA Happens-Before B, 7 HB Happens-Before C, WA Happens-Before C, FHTaILABH—NEIS: BI—MEIEE
IEREEMHEES (ZIRFERBIZE) , WEAEAZMERE (ZIREENHZE) HEERRTIA.

293 FERISHT, MRS NEERERHITIncrementCount()75i%, EaILMRIERTINMRY, B, WRE 100 M EERERHT
incrementCount()/57%, countZERIRARLEEER100,

{BR, iFig&5, TestCountXHiEHE—  getCount()55iE, MBEMITTincrementCount()53%, countTERI(ENIgetCount()5
EEARAIE?

L EET! ) —X, Happens-Before[RUIEY [JRRIPY] BAEHN: IF—M
HIRRBHEE Happens Before?FﬁﬁxZ’\%ﬁﬂﬁDD%”ﬁiaal’Eo REFUEREENX M HAIINSEI I Iit. MgetCount(75i&&BHITIN
BiRE, AL, TR FiEincrementCount()/ERIHUTER T getCount() /55T W,

WNRFBERIEincrementCount()5ARIHITER N getCount)F5iERI L, FATBEE SgetCount()J5iAFERsynchronized XK=&
. FrLA, TestCountZERIEBUN FAR.

public class TestCount{
private long count = OL;
public synchronized long getCount(){
return count;

}
public synchronized void incrementCount(){
count += 1;

}

RS, F9getCount()F7AWBIARINT synchronizedti, mHEgetCount()7Fi&FlincrementCount()7TABIERIEBRLisXISR, &FEHA
getCount()73i&FflincrementCount()75iART, #R5TERISthisIXIBEE, FrLA, getCount()73iEFincrementCount()75iA2ERAY, 1
M, LAY, incrementCount()75 AR TEER X getCount() /5 ARI L.

AT LARBER TERE XN EFANEE.
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fEekinlizt i1
AW EEROURAABRIAEIERL, FcountiIEBONREEER, I§incrementCount(FSiRIEBUBRIE, HATROMESAT AT,

public class TestCount{
private static long count = OL;
public synchronized long getCount(){
return count;

3

public synchronized static void incrementCount(){
count += 1;

3

A, [EFTRT, getCount()FiEFlincrementCount()FZREFEFHRIATIE?

ETR, BAIT—EDT XA ESUXBRABHPEERR N RRNSEREFEIFE— i Rcoount, B9 BI/9thisxggAn
TestCount.classXgge, HHIZR, getCount()75iEFlincrementCount()/FERENNERM M ARNS, —ENIERKIEBEERXR,
incrementCount()75iAXfcountZZ2RNERTTIARIEX getCount() 5 ARIRI DU, FRLA, (ERUERCIBSEFEFHRIDE,

BB AT LA TESRERAIR X MR,
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BE

RESZIEZEANERYE. HRER, ER—IARE—MREENT! IRBIEBRINASEENENIEERN, B1, £
IERPIZCPURRSHCPU, EEERIESRIEZMNRETET.

iES: fEavarf, tAILAMERALockSREMSEIEZHMER, KFRALIBTTEMLockHisEMR,
RTEXEHFEREY, BREERAXE [IKTHER | (ELRS, RKIZEISHRRERA.

ThreadLocalZ2 7 XL, (RiEGEAEIXAEILRT!

EIH

HAERE, E2HEMR AR HEEE, TStNAREReNE, ATRIEEERS, REEREHEX M=
LEAEHRINE!, LUARIRPAIZER, WHNEMR.

MHETENMWBAEBRIELENRS, EEMENTHRARIHAYERREE, WREERFS, NSSEICHAIEm. m
ThreadLocal GBS HEITERERER, SNMXENEEHRANIBRNEREEACHPHTS.

{t4£EThreadLocal?

ThreadLocali2/DKIRHHY, STHFLREAMITE, tUEiRiR, WMRBFEIICIET — N ThreadLocalZ®:, MIFEXNEZERENE
EHSEXNEEN—NEAEIR, RS NMNGERTIXANEEHTIESRIERT, TR R ENEREIEE CABRFEPIEE
B, Nmie TERERLNRE,

ThreadLocal{fEHH1
N, FAWEAThreadLocalIFHITEMERNERISE, BRI

public class ThreadLocalTest {
private static ThreadLocal<String> threadLocal = new ThreadLocal<String>Q);

public static void main(String[] args){
/ /B — R
Thread threadA = new Thread(()->{
threadLocal.set("ThreadA: " + Thread.currentThread().getName());
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System.out.printIn("Z&REARMZEFH{EA: " + threadLocal.get());
5Dt
/ /AR AN
Thread threadB = new Thread(()->{
threadLocal.set("ThreadB: " + Thread.currentThread().getName());
System.out.printIn("Z&fEBAM A ETI{EAN: " + threadLocal.get());
5Dt
/ /B NEFEARI LB
threadA.start();
threadB.start();

BT, FIEPRVERER N T AT,

ZEREAARMAT S {5 A: ThreadA: Thread-0
EFEBAM A B P ({EN: ThreadB: Thread-1

LERY, FATHLAZABIMIPRThreadLocal PRI EANEIE, WTHFR.

public class ThreadLocalTest {
private static ThreadLocal<String> threadLocal = new ThreadLocal<String>Q);

public static void main(string[] args){

/ /O — N

Thread threadA = new Thread(()->{
threadLocal.set("ThreadA: " + Thread.currentThread().getName());
System.out.printTn("Z&fEAARM G EFH{EN: " + threadLocal.get());
threadLocal.remove();
system.out.println(" &AM A B 5 ThreadLocal #/I{E A: " + threadLocal.get());

Ik

/ /R AN

Thread threadB = new Thread(()->{
threadLocal.set("ThreadB: " + Thread.currentThread().getName());
System.out.printIn("Z&fEBAM A ETHI{EAN: " + threadLocal.get());
system.out.printIn("&EBEA MR AN AR " + threadLocal.get());

1)

//JA B FEATIZEFEB

threadA.start();

threadB.start();

LR AES TEE RN TR,

AR HAT B P N: ThreadA: Thread-0
LLFEBAHAZ B HM{EN: ThreadB: Thread-1
BB MR A 5 ThreadB: Thread-1
LTEAMBE A A B S ThreadLocaltHIME N: null

B EARRRFRIITTLUEY, SEAMNEEBFEEThreadLocal PFIEEEATH, ZIEAFENEERMAIEALR, Zi2BF
fighy3E E R EERZIEBILIE.



{

ZEBIREIR

B, BM1E T Threada0RME, WT™A-.

ThreadLocal[RIE

public class Thread implements Runnable {
[/ e s e s e e e 40 IRNAT AR L 3 s s e dedese s e /
ThreadLocal.ThreadLocalMap threadLocals = null;
ThreadLocal.ThreadLocalMap inheritableThreadLocals = null;
[/ s e s e e 4 RN AT AR e s e s de s ek /

HThreadZ2H9ERBETLAB Y, A ThreadlocalZéfhiFfER R EthreadLocalsHlinheritableThreadlocals, XFHEMKRATEEE
ThreadLocalMapZEBUHI3rE, METZEHIWIREERANUI., REHFILEE —RIAMThreadLocalfiset()/5iAEE get( AN A&
SLHMEESE,

XEFETENE: BIMEENFINESAREFEREThreadLocal LHIEmAY, MEBFMERAAZERNthreadLocalsEEEEA.
iR, EAThreadLocalf¥set()/5iAFREIVA T 2 2FMIEERAIZIIANESTEFA, MThreadLocalZERERM T set(F
get()FT i RIFEFMER AT ERYE, ZiAAThreadLocalZiiYset()5iART, IEEFERVEMARRZENthreadLocalsHhZiEE
>k, ZRThreadlocalzidget()75iERT, MERILZFERIthreadLocalsTEIGFIERIEEHK.

TR, BiIotiFThreadLocalZéf9set(). get(FAremove()/5iEHISCELZEE,
set()i&
set() i EATRAHBIN RRR.

public void set(T value) {
/ /FRECH T2 FE
Thread t = Thread.currentThread();
// VLSRR AE Key, 3EEThreadLocalMapif %
ThreadLocalMap map = getMap(t);
//3E I ThreadLocalMapXf &A%
if (map !'= null)
// ¥ Evaluelifi
map.set(this, value);
else
//3FB I ThreadLocalmaptl % h=, G)E#ThreadZéH ffithreadLocalsZ &
createMap(t, value);

TEset()/iE, BRBERset)TENLIE, FHToRk, (FRXNEILEIEoKeyEAgetMap(t)/7i5KIKE ThreadLocalMap3ig:,
getMap(Thread t)A73/%/RA340 TR,

ThreadLocalMap getMap(Thread t) {
return t.threadLocals;

}
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AJLAEEI, getMap(Thread t)/5ERBAYE LT 2B 5fUthreadLocalsp R =R,

fEset()/ 4, WNEREAgetMap(t)ARERSRAHZE, WiBvaluelEiREZIThreadZfithreadlocalspliRTES, MiEiERIkey
FLEIThreadLocalfdthisids:, valueRiEiEidset() 75 AEBAIE.

WNRAMgetMap()FERERNISEAZ, NFERFEMcreateMap(t, value)/5iERLfME ThreadZéfTthreadLocalsp R,

void createMap(Thread t, T firstvalue) {
t.threadLocals = new ThreadLocalMap(this, firstvalue);

R A M AT threadLocalsTE &,
get(i&
get() ARSI AR,

public T get( {
/ /R TT4eAE
Thread t = Thread.currentThread();
//3RBCAET &R threadLocal sil i A &
ThreadLocalMap map = getMap(t);
//3EfthreadLocal sz & A %
if (map != null) {
/ /IR [ AR b AR E X R 14
ThreadLocalMap.Entry e = map.geteEntry(this);
if (e !'= null) {
@suppresswarnings ("unchecked")
T result = (T)e.value;
return result;

}
//¥tEtkthreadLocal sh i A8 & 1Y
return setInitialvalue();

1BId HRI&FERIRE threadLocalspRETE, dNRthreadlocalsfiRTEA AT, NERREIHFILESENAIETE, TNER
setinitialValue()/5i&#0ta{tthreadLocalsp RZSE/(E,

private T setInitialvalue() {

//RAPIEtvaluelts ik

T value = initialvalue();

Thread t = Thread.currentThread();

/ /TR R e S B threadLocal s i As i

ThreadLocalMap map = getMap(t);

if (map != null)
//threadLocals A=, N#Evalueld
map.set(this, value);

else
//threadLocals %, il threadLocal s &
createMap(t, value);

return value;

Hrh, initialValue() 7589 RIBE0 AR,

protected T initialvalue() {
return null;

BidinitialValue(75iARNERSA LIE Y, XNAEATLIBEFEES, fEThreadlocalZid, XANGEBERIREINUI,
remove()5i%

remove() /5 ARRAABN AR,
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public void remove() {
//ARYE 4T 2k ek threadLocal s/& AR &
ThreadLocalMap m = getMap(Thread.currentThread());
if (m !'= null)
//threadLocalspk B EA N, MHEFrvalueld
m.remove(this);

remove()/ARISCHILLERER, BIiREXAAIZIEREthreadLocalsfiRETE, AAT, NEEBMRvaluelY(E.

R NRARSE—BALL, WEithEES—BEFERERARZKENthreadLocalsikREER, FRlA, NMRATZEFERFIIETE
BY, ALliEidiEAMThreadLocalfiremove()5i%, 1EAithES N LFIZLIEMIthreadLocalsptRESHMIER, LISHEMAFELAY
(AR,

Ak =1z

FERE B LARTLA 666

ThreadLocalZEEAREHEEH

{EFThreadLocalfFiEATEREBEHBMNE, HFER, F—1ThreadlocalfERLRBETREER, EFLETETZIRN
EXAMER, XPISISAThreadLocal pFHERI AR B REBESIE,

BTk, BIBRE—BRAB, WTFx.
public class ThreadLocalTest {

private static ThreadLocal<String> threadLocal = new ThreadLocal<String>Q);

public static void main(string[] args){
//EF LR PR EE
threadLocal.set("ThreadLocalTest");
/[ /AE T &R AR IUE
Thread thread = new Thread(new Runnable() {
@override
public void run(Q) {
System.out.printIn(" FZFfEkHUE: " + threadLocal.get());
}
5)E
/ /BB TR
thread.start();
//1E LR IRAUE
System.out.printIn("FZ&EEHE: " + threadLocal.get());

B TR ERER W TR,

FLFIREUE: ThreadLocalTest
FLREIRIUA: null

BT EARERE, B ARRAETLEEFAThreadlocaiRBEE, EFEEFELEIARBEIXNMEN. BBESENMEEFEEDRR
EEI LIRS ERIER? M, BEiIILAERInheritableThreadLocalsREZRIXAMAE,


af://n2003

InheritableThreadLocal{EHR{l

InheritableThreadLocalZé4ti&EB ThreadlLocalzé, BREBILLFEFRRDEERLETRENAMTEME, Flwl, FE11E
ThreadLocalTestZEdfthreadLocalg# ST &8 SRk InheritableThreadLocalZER93L4, WNTFF=.

public class ThreadLocalTest {
private static ThreadLocal<String> threadLocal = new InheritableThreadLocal<String>Q);

public static void main(string[] args){
//EF LR TR EE
threadLocal.set("ThreadLocalTest");
[ /HET AR R IUE
Thread thread = new Thread(new Runnable() {
@override
public void run() {
System.out.printTn(" £k 0E: " + threadLocal.get());

Ik

/ /B3 TLFE

thread.start();

[ /AEF LR RIUE

System.out.printin("EL&FMKME: " + threadLocal.get());

AT, 1B TSR E R A,

FLLFESRHUE: ThreadLocalTest
TEFEIKEUY: ThreadLocalTest

AILAEER, fERInheritableThreadLocal ¥FfEAITENY, FERIBHBRMAIREERIENFIES,

TS 666

InheritableThreadLocal[RIE

B, FAI1E RInheritableThreadLocalZERYREIE, WA=,

public class InheritableThreadLocal<T> extends ThreadLocal<T> {
protected T childvalue(T parentvalue) {
return parentvalue;

}

ThreadLocalMap getMap(Thread t) {
return t.inheritableThreadLocals;

void createMap(Thread t, T firstvalue) {
t.inheritableThreadLocals = new ThreadLocalMap(this, firstvalue);


af://n2011
af://n2018

HInheritableThreadLocalZ8H9R{CABEI 40, InheritableThreadLocalZé4¥& B ThreadlocalZ(, FHEES T ThreadlLocalZéf
childvalue()/5i%. getMap()73i&fcreateMap()73iZ. BEEl, XM ThreadlocalfIset()75iERT, BIEEAIEZHBIThreadLfEM

inheritableThreadLocalspt R EMAB EthreadLocalspi RETE,

XE2, HMNFEETVE—/NMTE: InheritableThreadLocalZéfichildValue() 5L 2MATHRAMBRNIE? XFEERIRE T ThreadZE
FIEIES LT, TR,

public Thread() {
init(null, null, "Thread-" + nextThreadNum(), 0);

public Thread(Runnable target) {
init(null, target, "Thread-" + nextThreadNum(), 0);

Thread(Runnable target, AccessControlContext acc) {
init(null, target, "Thread-" + nextThreadNum(), 0, acc, false);

public Thread(ThreadGroup group, Runnable target) {
init(group, target, "Thread-" + nextThreadNum(), 0);

public Thread(string name) {
init(null, null, name, 0);

public Thread(ThreadGroup group, String name) {
init(group, null, name, 0);

public Thread(Runnable target, String name) {
init(null, target, name, 0);

public Thread(ThreadGroup group, Runnable target, String name) {
init(group, target, name, 0);

public Thread(ThreadGroup group, Runnable target, String name,
long stacksize) {
init(group, target, name, stackSize);

BILAEEI, ThreadZRAIMEIETS ARLLAMAMIZInit05%, FBRAIFRETinit075%, W=,

private void init(ThreadGroup g, Runnable target, String name,

Tong stackSize, AccessControlContext acc,

booTlean inheritThreadLocals) {

A4 W D A R e /

if (inheritThreadLocals && parent.inheritableThreadLocals != null)
this.inheritableThreadLocals =

ThreadLocal.createInheritedMap(parent.inheritableThreadLocals);
/* Stash the specified stack size in case the VM cares */
this.stackSize = stackSize;

/

/* Set thread ID */
tid = nextThreadID();

AILVEEI, Einit)FiEFeAEE@ERinheritThreadLocalsTR2E2F Atrue, FERTREFEFMinheritableThreadlLocals @754
null, aNER{EEARYINheritThreadLocalsZE&Atrue, ERY, RE&FEFHinheritableThreadLocalsAJanull, MERAEThreadLocalZkiy
createlnheritedMap()/53%.

static ThreadLocalMap createInheritedMap(ThreadLocalMap parentMap) {
return new ThreadLocalMap(parentMap) ;



{EcreatelnheritedMap()&, FRERXZ&FEMinheritableThreadLocalsZE(FASEEIEFHHIThreadLocalMapidg, SAEEThread
Einit()FiEPEEX N ThreadLocalMap I SIR{ELE FA&FERTinheritableThreadLocalsp R £,

BTk, F{kEFThreadlocalMapAISIEREERT 7I1E, 40 TFIR.

private ThreadLocalMap(ThreadLocalMap parentMap) {
Entry[] parentTable = parentMap.table;
int Ten = parentTable.length;
setThreshold(len);
table = new Entry[len];

for (int j = 0; j < len; j++) {
Entry e = parentTable[j];
if (e !'= null) {
@suppresswarnings ("unchecked")
ThreadLocal<Object> key = (ThreadLocal<Object>) e.get();
if (key !'= null) {
//AHES R childvaluel;ik
Object value = key.childvalue(e.value);
Entry c = new Entry(key, value);
int h = key.threadLocalHashCode & (len - 1);
while (table[h] !'= null)
h = nextIndex(h, Ten);
table[h] = c;
Size++;

EThreadLocalMapHItai&ERE =+, AT InheritableThreadLocalZ8ESRIchildValue()/5i%, mMiinheritableThreadLocalZ&@idE
SgetMap()/5iAfcreateMap()/5i%, 1AM S(RFE] T ThreadZfEMinheritableThreadlLocalsZs&d, gt

InheritableThreadLocalZ&RTset()75iAFIget ) /FAIRBERER, MStiEXAI4 EinheritableThreadLocalsZraE, AT, IR
SIEOEFLIE, EThread RRDIEREIPRIBREIEFRinheritableThreadLocalsZE &R EIA MBS HI—H IREFEIFLEN

inheritableThreadLocalsZ&,

MRTENEHFEREY, BHEERAXT [KTER | MEARS, RKTZISHRRERA,

FiFHARE, XEEEERX= MU=
S{EniE

5 [EH&ER] 6—REET, —EERRESR, FRFERE FITRSR, ERELFLEPIEATF. XTF
—MEEFERNFREIER, XAMFERNTRNREREZFA. STHARSE BELUFREET, EREERERITE
BamE=E!

H, ERXMASHNARREHRE e EMNERT ARG, MAFTRFEENXRERERE= OB 1. [
SHER.

b
HRESIERN: STHEE—MHERKINES, IFORS I RNGENES, EEERNLFEETH, BRZEMERE.

MRIRETRREBIERHARS T, X8, BHATTLUME—MRIR. RIZIERR—OX EHFATRICEO, (FHITIFRIMTEERF RN

8. B2, MNAERFAENS, PRANESHMIRS T, RITTLSESH—MRRES, XMEXREMES, BERNER
DEE: ARBIEMEE, FRRIITR. EEMET. AERSEFE. PBECERASHESREMR—TAEM, BME—E

EANRAY. BMEIREEBREE, MIHE—PACXArERES o, PEEREmRT! 2id, EiHrammasaE R
Te o

FRLL, MNSFEAVEEIIFFNAT, (FHEESXLESOMR®, 2 TAK, BARBENEENESE AR 1ETHK,
Ko AR SRR BB 15 Temk, - MBI ARG ARER 1A, SEETHE RIEEMMIZEN 1E7TM, BREMRSR
B ERIIERTTA. MRS, (RAYESHERETRSZMERINIEER, SSHESIINIE, FREWNEMYATIARE.

H, XEREERATNESFR. AUSIZE, FERI, BELSHIIZENIERFFTHIITA. il ANRIFRR TS
BERTRSHEZ, RN mGHIFRBIIEESHIFR AN R, SRR, QARNEEEENRTSHRENTE
FRISTEARNF M, T B JEENMADESERFHET AR m. MYSEIEERHTITEARNSSRES. —1
HEPBAREEAER!
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AL, ZHFEEIAEZMEENER, AL LFhRIFFEERN. RETEFARENSNDERFINEE. NREREINESRS
—ERENIT, BT ARRFTESRERAR—IAEM . SRBEBMET, BRERRT. UL, EHFREES, 3]
RNFRERESHTRR, 2 TAEENEREETMN.

EHRFERE, TREIE—NIENE: STHASENREERM. HHER, NMZERENTHESFIERGTFEREEN &
W, BERATHERER. XMFL—RABRCEORITMI ABRIRRIE — N R RAREM R, XY FEERIFAE]
Rk, BEERSAENMENEET.

f£)avaSDKHfY: Executor, Fork/JoinfllIFutureZB2EM S THI—FhEE.
[

EFRFEETNRY, TEENE—MEENTSESE, NEEMEMBLRESRESNT, BEENE S,
BESKED, FESENSTETENA, EMRNARSENANEST.

BNBR—ERIRTAAR, HERNENSIETESS/ RO, M\RISEAONFESHNENRSFTATR. B
B, ESZERFEEERRN, IENESTRE, FaH{TEEES.

TR, XMESHIRE, RSHENBRASAZERGE, NFRRSERT, SFIW, MRS B TEOFE,
FRIRSEOFRSRE, XERFRTNA, NED LEBEOSRENSEERERE L.
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XMESTERERIF AR, ME—MERENESIIREZR, BIEMIEREERITES.
XFIXFPEAEZ ERIRELE, FATILAERTER if fiFEskERr.

i (AT AT 55 58 0 {

PAT HHTESS
}else{

IR T T AL 55 AT
3

WMERA T BB R AT ASHIT HRIERYES R R EE A, FATBATLUER while {5UEEER.

whiTe CHITHTIAE S5 AR 5E RO {
HRGEE AR RTINS HRAT

3

PAT UHIES

EABRERTHOIENEERN: SEEATHRERRER, XETERESE, —ERERE, RTINS GTHRRHRER
3.

FEFRFEE, —MEBRIASEMEETE-HAREEE, SR, EELEREEST, WIIRNRE, TEWEETEL
12, SFINER, EBRELERESS, WA, FEREEEZRE. RITUERTENMERETE B HREEE,

o £FE
whiTe (BASIE#) {
Ao AR

}
Wl A

o HERE

while (BAFIN=) {
H e A

}

W B

{E)JavafSDKRR, R{ET—LseEiEZ ARSI ESE, EbiNik: CountDownLatch, CyclicBarrier &,
BRF

B—H%, RARF—IMEEROEEEE, BENEEENTESAIERL.

EFRREQE, 5 THESEENENTESOME, MR ANERIGEENRLFENTESERYE, hHEEENRS
&, MRENFERISHEAR—HEEEE, WS RESERINER, MXMEETENERTERHLENTRE. |
FIENEFEDR~EN, MR, BRFEMEFTaE%t, HEER.

XTER, HOTLBRLhR—MasskEr: SMRBONERFTELA—FRERS, MXEEERRERFET—HE,
LAY, MR E AR,

JavarhiR{tfsynchronized, Lock, ThreadLocal, finalXi@EEaIlABRE RIS,
fign, FHAILAsynchronized AR BRANE#1TLAZAIER:, (oI TR,

/eI
public synchronized void xxx(){

}
/ /TS


af://n2073

public void xxx(){

synchronized(obj){
}

}

VIA TN LTS

public void xxx(){
synchronized(XxXX.class){

}
}
[ /EMERASTT:
pubTlic synchronized static void xxx(){

}

sgt

AN = |

FRImESERAIRENFIR BRI, RSEFHTIOMNE, XTRLREZANS TR, ERETEENERN, X
FERILENRS, XMXFERILEZBNERE. MAAREIERDE, FEXEHTIE. RFENEFIEERSEK
8. FRLA, BVEFIFARET, —EELFRLEZANST. BEHNER.

BERE
RTENEHFERAEY, BHEERAXT [ KTHER | HEARS, RKIFEIBHERERA.

ftZ&EForkjoin? HEX—REMIZT!
SHERIE

fE)DKeR, IRHTIXEE—MINRE: TREBSERINEERD R— M ERIEERF T, FE N HTITIEER TN
&, BRESMERHTIE, SHERERNERYE. BE~fHadoopHiIMapReduce,

Forkjoin2HDK1.7 Z [RIRHEISHATFTALLIRELE. Fork]oinfEZRIIEARIEEDTIALZ. TARDTIAZ? DTLAZHZE
B—ER00E, BRIRENRESBRSMTE, RERSMTEERETOR. N, ForkoingEZRmtEAM—
MES, MABIZ M ENRSM— M FESFFFTHIT.

JavaHEmERNARE

NFavaiB Sk, ERMSIFSEEFRRE, THRREUSEEETIARERN. JavaltERBIfEPF RIRERISH sk
e Java 1 ¥Fthread, synchronized,
e Java 55|\ thread pools, blocking queues, concurrent collections, locks, condition queues,

e Java 7 I\ T fork-joinfE,
e Java 8 IIN\7T parallel streams,

HESHT
FETFHIES R LR AR,
&

FRIBRRER—IZ, RE—MEIERSRIEICPURITES, M MASRIRIENLIRINGT, XEEEENEEES IS
EEHUTROR, FAFREENREHT, HRILMERTERTR.
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L - - -~~~ —

ERTED [ B S [ -~~~ 1 4

» HFE

i3
FHHEMNETICHR, SNEEEBEESNCPUZO ERHTH, EEENRRHIT.

A

2 FEA L >

£ FEB T >

» IF[A]

s3iai
EFER
B—MERNEL D IR FER, AEoMmaZ, REaHFaRFHSEIREIRAE,
+E
@7 ERIBIRE;;
QKAEFRIRR;
OEF AR ARIBRRAIRE.
HNRTLMERIN AR SRRRXN S E,
ifUESIRAD {
BB AARER
}else{
SHRNSFAT S

WHFES R fork QAT
WHFAES R oinQ &IFTHER

ERiEER, FIIE—REEERTN, B, SHESEEREECRETIDE.
BRI

THEER
REHERE
StrassenfBFEIRIR
(=pasciicd
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o HRIEHET
o CRIERTENERE
o IXiEtE

ForkjoinF 1T IBHESS
ForkJointEZEifiR

Java 1.7 BINT —Fa9H RHELE—— Fork/Join Framework, FERTII'OMAZ HNEL, BIENAZ E@|TEAIREL.

Fork)oinfEZRIIARER— NETHITHITESHESR, SEBIE— M AESDEIRETNMMES, RELCEENMMIESEREERIX
FRHTELLER, fEavash, ForkjoiniEZRSThreadPoolit?z, HAREEEMThreadPool

HsE, fflava 8FEINHIFHITHRITE, WEBHERARIForkloinPoolsESCIIRY. flan, TEEBHIT RS TENERTTERER.

public class SumArray {
public static void main(String[] args){
List<Integer> numberList = Arrays.asList(1,2,3,4,5,6,7,8,9);
numberList.parallelstream().foreach(System.out::printin);

XERAIBAIEERIERZI T ForkjoinPool,

WEIXE, aREaiEE<E: LMERZ&IERThreadPoolExecutor3RECINIT? Jat+AZ(ERForkjoinPoollfi? ForkjoinPoolE
MIARM? | Tk, HFREZXANER-,

ForkJointEZR[RIE

ForkJointEZRE M jdk1.755 | N\AIFIFIE, BRI ThreadPoolExecutor—##, tHSCHL T ExecutorflExecutorServiceiz., BERT—
FTBRBAF SRR FREHTANESS, MEFENHENRBIEEREEN, NRKBAITEREPENSENELEHE, BPAXFNT
BN BNCPURESFIRENEIEHEIFNEIAE.

ForkjoinPool =E ({5 iaiA(Divide-and-Conquer Algorithm)SRfFR[EE, HAAILN ABLCIIEHEFEE. XBENERET,
ForkJoinPoolBE5EEFAERT R/ D RILAESRAME X ERUES. tLINERS 10005 MNEURHITHER, BBALBIX MESHEIRFE 500519
HEFESAI—NMHXFES00 A BRI A FHES. LU, 33T 5005 R0sRtbEMHEERNSEINE, BIRESIRE—NHE
SNELEIEMERIZ D0, FIDXEND SRR, thin, BTENEENT 108, SFEIEDE, EmERBEASEFRE eI THE
F. BMAEIRGE, FrEfESIERSE X200+, REAXEET, WF—MESms, RESCHRENFIESTHRZE,
T BB,

FrlAZ R ThreadPoolExecutorfiy, FRADIAIEASFEEAM, EAThreadPoolExecutorRIEFETABMESBATIFRBEIRIT—MES
HESHF ISR EBHREINT. MFEMAForkjoinPoolFiAEERRX NI, THifsiE I EPSEeIERIVES, FHEEMET
BESS, HRTEAERaEE MBATI SRR FHES AT,

ABAfEHThreadPoolExecutoraZForkjoinPool, 4Rt FSBHAERNIE?

B%%, fFFForkjoinPoolBEBFRAMEBIRINLIERTHRIFEZNEBRXFRRNES, tLIlERANMIERTMEBEIZ2005ME
%, {82, {#ThreadPoolExecutorfif, ERAIAETERAY, EaThreadPoolExecutordifThread THiEISRLEHIT IS, EE
FERR200 B NEBRFRRMESAT, BEE2005 MR, REBAXEARTTH, HERFSERN! !

TiesamEx

BANFEAIREM— MR KRNES, FNTLUERMESHENETEMRIFES, ATHIOHEANRES, TRIEXRETE
SOABEIREAAIIE, FREMATISIE— D RIRISAERINTIATIEANESS, LAEFIATI—FIN, ELANALAZ GRS IRARA
FIERES. (BERBNLAERTICACIIIENES TR, MEMSIEIMNAINYIEREESSHFLIE, FRENEESHSSE,
TNEREEIETE, TRENEEMEEIIIEHFI—MESHEIT. MEXRE(ISERE—IAG, BT R EE
ASLATWNT IS LIEZ ANRS, BRESERANRNY, WHBESLAEKIEN RIS ESHT, MoBUESH
HIBKENURATIRREREIES T,

T{EsFEEERIfa:

ROFIRLEISHTFHTIUE, FRD TEERNRES.

T{FeFEN AR :

ARUERTERFERS, WNNURIIIERE—MESM., FEZEEZSEFRESNERER, NCIES MRS N Nn
A,

Fork/JointEZR SRR :

3 FFork/JointEZRME, H—MESIEAESFTHEA)oinRFEIBINFESLERE, T MESHN ITIELREE R EMAKEITHINE
%, HFHAPTIE R HITIES, BIExMER, LEZSFIRTCIINNaTHEESM AR, AT SIXANEF,
Fork/)oinfEZEHTHES B — L /BRI
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(1) S ReeERForkflointRERBHTRILSHVE, WRERTHEMEELNE, NWERDSEFN, TIFEEMAREITREMES
T. Hean, TEFork/jointEZErh, (BESHHTTIER, BPA, EREEREAEA, EERUTXMIESH LSS TSIUTRMES T .
(2) fEFork/JointEZRe, FFDBIESREIZERATIORE, . EEHIENH-

(3) EETREMERERE, YUBIVEINRISRERXERE.,

ForkJointEZRAYSCIR
ForkJoinfEZesh—te ERERIIN R,

ForkjoinPool HE2RS R AYEESIN 7R,

1.ForkJoinPool3

SCINY ForkjointEZE-RRVEFED, FRZREIRTLAIE, ForkjoinPoolZsshill 7 &AithAYExecutorsiZ [,
A BRI RERE HForkjoinPoolIZEEIXE.

<<Java Intertface>>
¢3 Executor

<<Java Interface>>
€3 ExecutorService

<<Java Class>>
() AbstractExecutorService |

<<Java Class>>
(9 ThreadPoolExecutor <<Java Class>>

(» ForkJoinPool

<<Java Class>>
(% ScheduledThreadPoolExecutor

Erh, aJLA{ERExecutors.newWorkStealPool()75;%ElzEZForkjoinPool,
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ForkjoinPool iRt T Ul FRAES 5%,

public void execute(ForkJoinTask<?> task)
public void execute(Runnable task)
public <T> T invoke(ForkJoinTask<T> task)
public <T> List<Future<T>> invokeAll(Collection<? extends Callable<T>> tasks)
public <T> ForkJoinTask<T> submit(ForkJoinTask<T> task)
public <T> ForkJoinTask<T> submit(callable<T> task)
public <T> ForkJoinTask<T> submit(Runnable task, T result)
public ForkJoinTask<?> submit(Runnable task)
2.ForkJoinWorkerThread3
SCHIFork)oinfEZR R AYLLAE.
3.ForkJoinTask&

ForkjoinTask&f% 7 iR R EERMANTE, FESHFMAEIIEUEH 1T, ForkjoinTasktb&F2EEE, ForkjoinPool/METFL&AE
BEBIE{TKERIForkjoinTask,

ForkjoinTask3:HPEEEIEFN 5% fork(Fjoin(), 2 BISEIUESHISIHRSEF.

fork(73i%&{ T Thread start(), {EREFHAZEPUTES, MEBESHMALIENSIF, RThread join(73iEARR, ForkjoinTask
Bjoin(7TEFHAEIERAIERETR, MENAIIFEEETEMES, S— P TIFEESTERjoin), ERLERMES, BRESE
BirFESBE5T.

AT LAER FTERRX MR,

4.ForkJoinTask{t %

_jo:i.n() _]Oln()
fork() fork ()

f-ForkJoinTask{F %% fForkJoinTask{L%

ForkjoinTask&31MF:



<<Java Class>>

. & ForkJoinTask<V>
JN X

<<Java Class>>
(¢ RecursiveAction

compute():void

<<Java Class>>
(# RecursiveTask<V>

< compute()

<<Java Class>>
& CountedCompleter<T>
~completer

&' compute():void
p () d 0- - 1

e RecursiveAction: FIREIEANES,
e RecursiveTask: BIRENEH1ES.
e CountedCompleter: SER{ESEBMAEMES.

4.RecursiveTask 2
BiREIZEERAIFork]oinTasksLH Callable,
5.RecursiveActionz
FoR[EIEERAIFork]oinTaskSEHIRunnable,
6.CountedCompleter

EESTRHIITESMARIT BT XAIEFREL.
ForkJoin/=iE=

package io.binghe.concurrency.example.aqgs;

import Tombok.extern.s1f4j.s1f4j;
import java.util.concurrent.ForkJoinPool;
import java.util.concurrent.Future;
import java.util.concurrent.RecursiveTask;
@s1f4j
public class ForkJoinTaskExample extends RecursiveTask<Integer> {
public static final int threshold = 2;
private int start;
private int end;
public ForkJoinTaskExample(int start, int end) {
this.start = start;
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this.end = end;
}
@override
protected Integer compute() {
int sum = 0;
[/ IRAESS RN AT S
boolean canCompute = (end - start) <= threshold;
if (canCompute) {
for (int i = start; i <= end; i++) {
sum += 1;
}
} else {
// WRAES K TFRME, HoRBEHEA ARSI
int middle = (start + end) / 2;
ForkJoinTaskeExample leftTask = new ForkJoinTaskExample(start, middle);
ForkJoinTaskExample rightTask = new ForkJoinTaskExample(middle + 1, end);

// PATFAES
leftTask.fork();
rightTask.fork(Q);

[/ FERHERPATE R A H LGSR
int leftResult = leftTask.join(Q);
int rightResult = rightTask.join();

/] EHFES
sum = TeftResult + rightResult;
}

return sum;

}
public static void main(string[] args) {
ForkJoinPool forkjoinPool = new ForkJoinPool(Q);

[/ EATS, iHHL1+243+4
ForkJoinTaskeExample task = new ForkJoinTaskexample(l, 100);

[/ PIT—AMESS

Future<Integer> result = forkjoinPool.submit(task);

try {
log.info("result:{}", result.get());
} catch (Exception e) {
log.error("exception”, e);

3

BERE

NRTENENRE R, BREERAXTE [IKTHER | MEARS, RKNTZIBHRRERA,

{REMENS? KREPTE[EMRedissonEM IRV ! !
STERIE

SICZRIER M EEEEARER: AHSHIAMIIER ~ @/kit? RNEEE: XASE, e [(BHk] TFK. 87
18, EETE— M ERRedissonSEIM A LRI EIR? AME? FAfFEHERedissonSCIMH 7SI ! RedissonfEZR
BETFRedissLEINSHIM, IEERA, REESRFERHTTY, EFToHNUNRERN, EEBE—RXEMRT.

RedissontE28+5338K, ETRedissontEZRAJLASEIU L FHREEIBZIRIPTARANI Dl 1XE, HaFIas 1 RER95 =,
FEEBH—NTOREFRINAARER. BXOHhIVIREAT, BE HE—RXEE(IEEH!

BJEANH (Reentrant Lock)

RedissonfI9 7R ATE A HRLock JavaXdS:sLHl 7 java.util.concurrent.locks.Lockiz [, ERHASZ B EMTEAREA.

public void testReentrantLock(RedissonClient redisson){
RLock Tock = redisson.getLock("anyLock");
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try{
// 1. BCHERAE R T
//Tock.Tock();
// 2. ZFRSHAfREITIRE , 10808 LU B304, TG A unlock 77T o fii
//Tock.lock(10, TimeuUnit.SECONDS) ;
// 3. ZRnst, mEERA3F, LBLUS10% A shEst
boolean res = lock.tryLock(3, 10, TimeuUnit.SECONDS);
if(res){ //mth
// do your business
}
} catch (InterruptedeException e) {
e.printStackTrace();
} finally {
Tock.unTock();

Redisson@BIHEASHBERM T REHUTAIERTTIE:

public void testAsyncReentrantLock(RedissonClient redisson){
RLock Tock = redisson.getLock("anyLock");
try{
Tock.lockAsync();
Tock.lockAsync (10, Timeunit.SECONDS);
Future<Boolean> res = lock.tryLockAsync(3, 10, TimeuUnit.SECONDS);
if(res.get()){
// do your business
}
} catch (InterruptedeException e) {
e.printStackTrace();
} catch (ExecutionException e) {
e.printStackTrace();
} finally {
Tock.unTock();

24 (Fair Lock)

Redisson3 7T ATEE A A I ESLH Tjava.util.concurrent.locks. LockiEzORI—FRLock5R, TEIRMH T Band HifESIThaENRE
BY, RIET HEZMRedissonZEFimZAZERNERINGET, D ELA TR HIBKIVETE.

public void testFairLock(RedissonClient redisson){
RLock fairLock = redisson.getFairLock("anyLock™);
try{
// B LS 5
fairLock.lock();
// XFELWIREIThaE, 1ORbENLUS B BhfE, G5 R Hunlock 77 vET-ah et
fairLock.lock(10, TimeUnit.SECONDS);
/7 ERB, REZERL00F, B8iLLE10F A shffst
boolean res = fairLock.tryLock(100, 10, TimeuUnit.SECONDS);
} catch (InterruptedeException e) {
e.printStackTrace();
} finally {
fairLock.unlock();

Redisson@ERHEADHINATEAN L TFHURME T S HITRIERGE:
RLock fairLock = redisson.getFairLock("anyLock™);
fairLock.lockAsync(Q);

fairLock.lockAsync(10, TimeuUnit.SECONDS);
Future<Boolean> res = fairLock.tryLockAsync(100, 10, Timeunit.SECONDS);

BX$3 (MultiLock)

RedissonfiRedissonMultiLockXIZRATLAE 2N RLoCKRI SR KEAA— N E S, B MRLockIISRELAIRT LR B FAEARIRedissonZL4l,
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public void testMultiLock(RedissonClient redissonl,RedissonClient redisson2, RedissonClient redisson3){
RLock Tockl = redissonl.getLock("Tockl");
RLock Tock2 = redisson2.getLock("Tock2");
RLock Tock3 = redisson3.getLock("Tock3");
RedissonMultiLock Tock = new RedissonMultiLock(lockl, Tock2, Tock3);
try {
// [EENgE: Tockl Tock2 Tock3, Fif FIBHES &R A H %Il -
Tock.Tock();
// RN, EER10080, LAiLLE 10> E shift
boolean res = lock.tryLock(100, 10, TimeuUnit.SECONDS);
} catch (InterruptedeException e) {
e.printStackTrace();
} finally {
Tock.unlock();

#1485 (RedLock)

RedissonfJRedissonRedLock TSI 7 RedlockMBRIIIBIEL L. ZXIS A LAEREZ MRLoCkIISRKEX A
RLockXtSRELAIRT LASR B FAERIRedissonZLfl,

MR, B

public void testRedLock(RedissonClient redissonl,RedissonClient redisson2, RedissonClient redisson3){
RLock Tockl = redissonl.getLock("Tockl");
RLock Tock2 = redisson2.getLock("Tock2");
RLock Tock3 = redisson3.getLock("Tock3");
RedissonRedLock Tock = new RedissonRedLock(Tockl, Tock2, Tock3);
try {
// TR Tockl Tock2 Tock3, ZLAHAERHR /1 i L net sk sh s s sl 2l o
Tock.Tock();
// ZRnel, BEEMAFL00R, E8ILLUE10F | BhfRek
boolean res = lock.tryLock(100, 10, TimeuUnit.SECONDS);
} catch (InterruptedeException e) {
e.printStackTrace();
} finally {
Tock.unTock();

iE54%i (ReadWriteLock)

RedissonfI9 I ATENIES #iiIRReadWriteLock,JavaRdgRsLHl T java.util.concurrent.locks.ReadWriteLockiz[. BRNASZIFEEN
ISHRRRE, IZNRAVTREINEZ NI, EREZREE—BEAM.

RReadwriteLock rwlock = redisson.getLock("anyRwLock™);

/7 BCHE A R 5

rwlock.readLock().lock();

// =

rwlock.writeLock().lock();

// FES AR ThRE

// 10F0Eh LIS H Bt

// TR unock 77 v%TF shfg i

rwlock.readLock().lock(10, TimeUnit.SECONDS);

// B

rwlock.writeLock().lock(10, TimeUnit.SECONDS);

// ERNB, RZERFL0080, 1L 10F) | shffe

boolean res = rwlock.readLock().tryLock(100, 10, TimeUnit.SECONDS);
// B

boolean res = rwlock.writeLock().tryLock(100, 10, Timeunit.SECONDS);

Tock.unlock();
{582 (Semaphore)
Redissonf I #HIVIEESE (Semaphore) JavaiigRSemaphoreXXA T Sjava.util.concurrent.SemaphoretB{HYEOFIAEIE,

RSemaphore semaphore = redisson.getSemaphore("semaphore");
semaphore.acquire();
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/ /%

semaphore.acquireAsync();
semaphore.acquire(23);
semaphore.tryAcquire();

/75

semaphore. tryAcquireAsync();
semaphore.tryAcquire(23, TimeUnit.SECONDS);
/78

semaphore.tryAcquireAsync(23, TimeUnit.SECONDS);
semaphore.release(10);

semaphore.release();

/78

semaphore.releaseAsync();

alidHAtE(ESE (PermitExpirableSemaphore)

RedissonAUEliTHAM =S8 (PermitExpirableSemaphore) SCfERSemaphoreXISAVER F, AEMSSEINT —MNIHIRS A,
BNMESE LB AIDREEHR, FEAET REEEIS IR RIX N DA BERRIL.

RPermitExpirableSemaphore semaphore = redisson.getPermitExpirableSemaphore("mySemaphore™);
String permitId = semaphore.acquire();

[/ FW—MET, BRONARG 204,

String permitId = semaphore.acquire(2, TimeUnit.SECONDS);

4 oo

semaphore.release(permitid);

F%ii (CountDownlLatch)

Redissonf93 =8 (CountDownlatch) JavaXdgRRCountDownLatch3F T Sjava.util.concurrent.CountDownLatch#B{E18Y
EOMAZ,

RCountDownLatch latch = redisson.getCountbownLatch("anyCountDownLatch");
Tatch.trySetCount(1);

latch.await(Q);

// EHARLFR I A IVME

RCountDownLatch latch = redisson.getCountbownLatch("anyCountDownLatch");
Tatch.countbown() ;

BiERE
MRTENEHFEREY, BHEERAXT [ IKTER | MEARS, RKTZISHRRERA,
BE, WEARFEFESENRORBETRE, RMAREZIFHRFEN, DESK.

AUESHERFPHEERESPAT?

S{EniE

RESHEARRTHELREESATIGENE, BPA, EfRT, AtAESHRRRTEERRIESMGIREER? &
BB RERA BRI R B IR AN RIS ?

RXELE T REFAKRG IR, HKCRFAEEIETA, i, BaiBRLERNAREEE EERE T HAYRIZE(]!

th=ath

PNERRXFE— MR, BRTRENEREBFAERE, MRKEHEEN, HISERELERKEEEOFSFEERE
Bt BHERIREEROTIMHIN T DsEEEREENERER T LR, XMHREEEEN/URERBGTAER? XERZ
HRES. WRERTHEW, HINEREREEREERE—FEEREEEENY, HRATIBM— MRS ERE—F
Sf5, BMEHIT BRI, ATLAGEREHE SRR R AT EEFAE,

RS PATIRGRF AL

BEERTHIF, HNBEREEIITR T — N REMBINERE, BERENENREREREREIBEMFIRIIFMILLT, &
SKEURTLARMBINERTS, BOR, RITREEFES, £ FRgRT, RITBESERAEEENNE, REHEMNIEENT
T, UREERESEER, EEMIETREM—BIE.
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iHSBATS

o WEFTX, RIMBERD K.

e FIFO, SFTigiEsstalik.

o BR: TBRHSEHFATEERAL,

o MEE: FHEREHA, RFENHBEEIEES

BEHERRHEAERERA?

(1) AeSShEE

BIIZER T — MR HERIERE. BERENRERIENEIEEMIIRHMAILLY, EEMEENSEEMT. —MESRIOFEN
e, FEERUEGEBEETBLAEZN R, SENAT, ERFHER. SPRRTUEEMMRINE, ATAERTIEE,
RiBT—MERNERRREKR.

MFEAMRTRRS, ITREEIIAIZ EURRERARFAREEERO T4, EELXEEARRNERIIRORET. W
FHNBRGEERIE (LANEERREERY) |, BATRENRESINKRS, ARFEErREREXNIFOHI EEIE
R, BARNIRATBENEERR HNMOHRIN T, F—EIFESHFEIETR.

(2) EREE—EE

FEZMCRIMMERNLTRLE, EHABNAHESRBZA, SEFECR TR, RAREMIHENSE, ERNEREES =
M gL, KMEERHRRE, MR, BAIATLUCICRAVRIG SR, MTRMAIAME, I LARBEESI7TZUER
BRMASEBERR—EBERIRALE.

RIET &L, BIENITERESRIERE—ESHUT.

RE—HHENRMNERICRNSRIT—E, EAEKN, BEARKY. SRE M IERS), Bt bRy, (Btir LESMS
BHBRT, TRaEEHREARRE—ERTS, EREMIMEFIIREE—H.

W FRE—E RE—EIE TIERGEEMNS, WNotify (FE) . QMQ (EFWBIL) &, HiGHR, MENTRBRATHETE
PEAIN

PI—MRTIOREIGI IR RIEMR AL, BIKRBRRER, WRARFIDENRT, WBREME—EMRI. RZM—EmER, &
HAERRE—HE.

M, XNIREPFERETIEN

o AfEkpN, TERABINEEOLM,.
o AINERALTH, VARIBINSRIEOEIART), (EIRENRAREERATEFES [T,
o AMIERRETI, BANERSEM, ABELIRINAYE, {BAHEEdowniil,

AR, BIEXGELURRNEELENN, ENFIRARS. ITEEVMEI—EMHERE, MEARNBEHERIERSER:

o EEME, HHIES, ERMERRELRE.

o RN, FERARCRMIMINAI. EMENAHENEEZR, SEEBCR TR, REEHTHENSES, &
ROJRER: Ah. KWEETHE, “FHE" (FINERE) TSN AEN. AIhsa LUBISRIGARISEE T, STEW
MAHE, JLUREEIHESSHIUEERMIEEERR—E, B2IRALL.

EEIRIARIEIF, RAEAINSATIRER T, BREB B XHHCREER (AT RIERSHIEETLUCEAIBRSINEANN
HAINIXMESMHPE— M AESE) | BAOACIUBRXFER, BAAMERENIREEHESMEERBAR], B2
B HBIREE R A IERRR9LE.

HERHRES, FEHRNESNES.
(3) I'i&

WRREHENY, BE—PRRLSENR, BIMHEEEZ—NED, B7HEEN, BIIRFEXREERDEIEHR
BAZI, FEARMROITIRXANER, BCEMAEMTT.

(4) sElESHE

FIFHERY, HERITRFOBERS, HENFRAEENIGEXLHEAHNRBMEXLHE., WA LTI TEE0E
BENEARRY. Ebin, WebRIREEE EFHRIER, AREHAMSNER, RFEMS—~llss, BEE—LLVSREIYER
BFINginxZERIT], (BHUREARMERENAI+DBIR, BMEEASSDINSESR, BEMAERENNAELR. BTFRAER, &
1 REE REUEZENON 24 EIE LRliR.

XMORREFETRANRGCE, NEERFAIEHETEIRA, BEREMXLE (BWIEREK) | RENsNFEERE
—MER, BRFBEEMEDHEARERE, —REFSEAKNTIN. MRKEBESNT, BMREFZEBEENE. BE
OFERNAEBARIRABEI. ERASHMIEHRIGK, BUE DFE TFEEE, HEEMEEN. HBEE—F59
M, MESSENIERIEEENMZ, HFERRFA—ESERENXEZE. L, BT ERFRERNRREEAN
&, HETNFRAGRINEXYERNRER, BREBEXYEER, E—EBNRBRANA.

g gk

I Ch=H


af://n2247
af://n2257
af://n2287

BmSZ, HEMAIRRTER. MFREEESRIEMEERERN, RPCEETHBITI.
MF—LRXREE, HENTIAEERERNTECARIBAROUNERS, JLIFIAEREATIEM.

SHFRE—HMAOHEG, BEERERMEERAB AR DB HR, MEENTRENSHNES, TEENIE
PaE:W

L ENERFIERENFAEIRRAHE, FIRERAIIM—MERR R . ETEEIERNRHR, BiToR.
MRTHEERZEZFZR MRS R LB R, REThERESFIE,

BERE
MRGHELENHE AT, BEEEIOEEE [KTRR | BEANS, WA IEHRRERA,

BHEZRIE TR TomcatitE? EXHKIET!

S{ERimE
Tomcat/EARER)ava Webl§5588, MEEHARMSHE, TomcatfItsea2RBITH, BESEHAIERMITomat
EEFRING FHIMEREIE?

TomcatizZ{THEz0

TomcatBiSIFER 3.

1.biotEzt

BOARGEE MR ERE T I R ST I RIS,

2.niot&Es}

FlFjavaiy PR, noblocking I0fe AR, ERIEITEIZIEIVT, NEREKserver xmIEBHConnectorTi /= {EHprotocol /g

WMTECE.

protocol="org.apache.coyote.httpll.HttpllNioProtocol"

BERTomcatfs, FATLAE.

3.apriEzt

REOREEM BN ERARBIRBAZSNIORR, KIEERIESEEE, BT, vRBERSaprillnative, BB
SiFapr, WniolEXHER,, 1EXprotocolgorg.apache.coyote.http11.Http11AprProtocol, d0RAT/R,

protocol="org.apache.coyote.httpll.HttpllAprProtocol"

TomcatH&{tiL
FEEAPR

[root@binghe ~]# yum -y install apr apr-devel openssl-devel

[root@binghe ~]# tar zxvf tomcat-native.tar.gz

[root@binghe ~]# cd tomcat-native-1.1.24-src/jni/native

[root@binghe nativel]# ./configure --with-apr=/usr/bin/apr-1-config --with-ssl=/usr/include/openssl/
[root@binghe native]# make && make install

TR E SHIIITMERER

Libraries have been installed in:
/usr/local/apr/1ib

LERINEREE N tomcatiREIMNELTE, /HixEfEcatalina.sh3Z{4ehEin147:
EXERARETERN:


af://n2292
af://n2295
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af://n2299
af://n2310
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# 0S specific support. $var _must_ be set to either true or false.
cygwin=false
darwin=false

CATALINA_OPTS="-Djava.library.path=/usr/local/apr/1ib”

{EMserver xmIBECE, WTFFAR.

protocol="org.apache.coyote.httpll.HttpllAprProtocol”

Baftomcatzf5, BEHE, WTFFR.

more TOMCAT_HOME/logs/catalina.out

2020-04-17 22:34:56 org.apache.catalina.core.AprLifecycleListener init

INFO: Loaded APR based Apache Tomcat Native library 1.1.31 using APR version 1.3.9.
2020-04-17 22:34:56 org.apache.catalina.core.AprLifecycleListener init

INFO: APR capabilities: IPv6 [true], sendfile [true], accept filters [false], random [true].
2020-04-17 22:34:56 org.apache.catalina.core.AprLifecycleListener initializessL
INFO: OpenSSL successfully initialized (OpenssSL 1.0.1e 11 Feb 2013)

2020-04-17 22:34:58 AM org.apache.coyote.AbstractProtocol init

INFO: Initializing ProtocolHandler [“http-apr-8080~]

2020-04-17 22:34:58 AM org.apache.coyote.AbstractProtocol init

INFO: Initializing ProtocolHandler [“ajp-apr-8009”]

2020-04-17 22:34:58 AM org.apache.catalina.startup.cCatalina load

INFO: Initialization processed in 1125 ms

Tomcatffiit

1JVM i

TETOMCAT_HOME/bin/catalina.sh M ES, BEAEENIERNE.
S INZI_EECATALINA_OPTSHI/SERIE], N ™A=,

JAVA_OPTS=-Xms512m -Xmx1024m -XX:PermSize=512M -XX:MaxNewSize=1024m -XX:MaxPermSize=1024m

SHUFE

e -Xms: JVM#FJIAHIERTERN,

o Xmx: VMIESRKRTE.

o -Xss: ZRFEMA/N.

o -XX:PermSize: VMIEHEX#IRAEDECAN.
e -XX:MaxPermSize: VMIEHRFEARE.

BiYHiEFEER:

XmsF-XmxEIR EEEEREOES, LIBRASRGC FREHRIAN, HERFEINGMFA160%-80%; IFHERFEATEIL
AfE, A/ B e ZAEte K/ R 256k,

32GFELEINT:

JAVA_OPTS=-Xms20480m -Xmx20480m -Xss1024K -XX:PermSize=512m -XX:MaxPermSize=2048m

2.%HDNSR[EEiT
fE<Connector port="8080" I NI L,

enableLookups="false”

3.flifktomcatSE]
TEserver xmIXHTUI TR E.
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<Connector port="8080"

protocol="org.apache.coyote.httpll.HttpllAprProtocol”

connectionTimeout="20000" / /BB K

redirectPort="8443"

maxThreads="500"/ /&A% F G R ZRFR iR KRB H , Y T RS- 45 1T LA [ A e 7 2% 7 435 R O 4, BR1A200
minSpareThreads="20"//¥Iiab L%, /S NLFE%, BRiIAN10

acceptCount="1000" / /A nl LA AL BEE R I R FEBCAR A FH I, o] DABTBCR AL B A B i SRk B, 1 SR AGER i I AN B0 SR AN
TAbRE, BRIA100

enableLookups="false”

URIEncoding="UTF-8" />

BiERRE

IRTENEHMFEREEY, BHEERAXT [KTER | MEARS, RKTEISHRRERA,

AEiE, SREKT4EBlockingQueue

S{ERIE

RE, BAVPMEBEIRA: FavafiHAERS, B/ BlockingQueue, EEMEZERT, NIBEHARIZEFEH
BlockingQueuelg? B, £X, HilmAdii— FBlockingQueuellE, FNISKIRPIAZRAN, BEB(I—ENEL ERAE

XA,
BlockingQueue#ifit
FRZEAGY, RERERem.
WRRERERI T

(1) BBAZUERT, FHATABAFUR(E
(2) ZBAZI=SRY, FHATHBAGR(E

{ERBRIT:
FEREENEEEDR.
BlockingQueuelJ%ix

BlockingQueue B 4 BARRATTERTEA. BIRUANRAIITRITRHTIOE. MRBERAVEEREEEIEHTINE, 81
AR AR, XETTENT:

bk o 1554(E FRZE izl
‘A add(e) offer(e) put(e) offer(e, time, unit)
A4S remove() poll() take() poll(time, unit)
A=Y element() peek() e =)=
MARREIT AR
o HHEE
MFAEAHRETEZRIHUT, H—1RE.
o HIKME
RN ERMREEZBIHYT, BRE—MSEEFERER true/ false),
o [HEE
MFHERHRETEZRIHT, ZERRBRREEE, ERRBHIT.
o ERS

MRAEREREIEMT, ZhAERBSRERE, BRREBHIT, EEENEASBIYATEE. RE—MIEEUSIZ
BIEEEAINEEAYRE true / false),

BlockingQueuefysEiis
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e ArrayBlockingQueue: BRAIEZENTI (FEEMIR, YRENRMHNIMEEESER), FEXNMEEEHAEEEL) , A
EPLIE— A, LIFIFOMANFMEEUR, AR ERS, SABRisigEski,

e DelayQueue: PHEMRAETER, DelayQueuehHIrtHRA sl —MEO ——Delayed (FETF).U.CT) . Delayed#E[4s
A&7 ComparableiE[, XEFEADelayedZOAFHTTRBEHTHIF, —RIBERXF, &2 DelayediZEOFAITRITEARTE
MRS THER. NAMSETES: ERXAEE. EFENKR. ERIEE, WEBCIEERPriorityQueuefl
ReentrantLock,

e LinkedBlockingQueue: K/NECERRIERY, SRVIAHKAIERET X/, NEBEHFN; MRBURREERN, WEFKA
FEY (HLEAK/NZEIntegerEBINREX(E) . WEBSSIIR—MER, LUFIFONARFERIE, SEANNRERESD, &
FRRIIXT S ELED,

e PriorityBlockingQueue: T{5ERAIEZEENG, TiHFR, EEEHFMAN, AFBEATSHRBHEN)., FIEEANNSEY
JRsCHlComparable®O, BAFIRICRAVHERMINIF 2ILAEXS Comparableiz OAISEIISRENX M. ATLAM
PriorityBlockingQueue3RfE—MNEESIterator, {EIXMEREBEFHAMRIEIRER MU RAINRFEHITIE,

e SynchronousQueue: PAFIRBMNITFERAN—NTTER, B—MEEEA—INTEE, MSWEE, RIEXNTEES— MR
iH%%, AL, WFRSynchronousQueueAREERAFI, SynchronousQueue@—NERIEEFABAG. HERANR, EXFMET
R, MATERBSEFRETRRZE, ZTEERMATR,

BERE
MRTENEMFEREY, BHEERAXT [ IKTER | MEARS, RIKNTZISHRIRERA,

RHAIME TIEELETomcat AfFiET?
STERIE

WMERGH AKEERES, TomcatAT BBRIATHMSESREA, MR TomcathIRFEEARS, NAlgEE5IKTomcatRfFin
HAERE, BRA, WfABsLETomcatRfFEHIE? FAIS R —RHRT XA,
Pl TomcatfFEH A LISE AR R —MERETomcatBaiis¥lnRE, — M MEMLETomcat FiARVVMAFRLH. #ET
Sk, FAIFMD B XFAMTTRIFH B ERAINEE,

RBEEMNWRAE

Hiya=sEED-Xms)2YIRMFAT1/64, RATE(Xmx)2YERFIN/4, SLFIAIVMEZAAT-Xmn -Xms -Xm ST’
&

Zfs1

LAT4AH1 GRS Tjava jvm RISEIRES %

JAVA_OPTS="-server -xms800m -Xmx800m -XX:PermSize=64M -XX:MaxNewSize=256m -XX:MaxPermSize=128m -
Djava.awt.headless=true "

JAVA_OPTS="-server -Xms768m -Xmx768m -XX:PermSize=128m -XX:MaxPermSize=256m -XX:NewSize=192m -

XX :MaxNewSize=384m"

CATALINA_OPTS="-server -Xms768m -Xmx768m -XX:PermSize=128m -XX:MaxPermSize=256m -XX:NewSize=192m -
XX :MaxNewSize=384m"

Linux

1E/usr/local/apache-tomcat-7.0/bin BR TFAYcatalina.sh3{45, #0: JAVA_OPTS="-Xms512m -Xmx1024m', E1“'m"iZiEE
MB, BUFREKBT, FEEwtomcatiSRAEARE.

o -Xms: #JMAE
o Xmx: EAE
o Xmn: &/ME

Windows

fEcatalina.batREIEINA et JAVA_OPTS=-Xms128m -Xmx350m, #N5Mstartup.batfEzitomcat, OKIZBERL, BHRIIHISES
200MAF, ([ERMNEAREH Tstartup.batiFatomcatiE2FAwindowsHIR GRS /EatomcatiRss, LEANREFMAERN T, FiE
Piset JAVA_OPTS=-Xms128m -Xmx350m ;&iEfEA. EEHE200MAFHOOMT ., .

windowsfRESHITAIEbin\tomcat.exe, BIEBUEMERFIE, MARKcatalina.batfNigE.

fERIE

1EBUEMZR
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HKEY_LOCAL_MACHINE\SOFTWARE\Apache Software Foundation\Tomcat Service
Manager\Tomcat5\Parameters\Javaoptions

RIEH

-Dcatalina.home="C:\ApacheGroup\Tomcat 7.0"
-Djava.endorsed.dirs="C:\ApacheGroup\Tomcat 7.0\common\endorsed"
-Xrs

AAN -Xms300m -Xmx350m
HigtomcatiRss, BREE.

BALEFRARYVMATF R

1.java.lang.OutOfMemoryError: Java heap space
e
Heap size IR&

JVMHRIR & 2ijavafe iz Td 2R VMA] LUARFE NN E=ERIRE JVMEEIRIRHES Bahik EHeap sizefHE, EAIIATE
(BD-Xms)@YEERTFAT1/64, RAZTE(-Xmx)EYERFII/4, FTLFIFIVMEZHEET-Xmn -Xms -XmxEEIATH#{TIRE. Heap
size I K/NEYoung Generation #]Tenured Generaion Z#0,

B EVMAENERI8 % AT a2 F GCER FBIHeap size AE2 %HIRHEEMHIL R EES.

27~: Heap Size Sx KAEES ] FEYIEERTFAI80% , —MRAVEIG-XmsFI-XmxEIUZE AMERE, T0-XmnAa1/489-Xmx{E,
fRRTIE

FafrigEHeap size

{EEZTOMCAT_HOME/bin/catalina.bat, E“echo "Using CATALINA_BASE: $CATALINA_BASE" EEIIALA AL,

set JAVA_OPTS=%JAVA_OPTS% -server -Xms800m -Xmx800m -XX:MaxNewSize=256m
set JAVA_OPTS=%JAVA_OPTS% -server -Xms800m -Xmx800m -XX:MaxNewSize=256m

Bif&icatalina.sh, {E"echo "Using CATALINA_BASE: $CATALINA_BASE" _EEIIALLTAT:

JAVA_OPTS="$JAVA_OPTS -server -Xms800m -Xmx800m -XX:MaxNewSize=256m"

2.java.lang.OutOfMemoryError: PermGen space
FE

PermGen spacefJ£FREPermanent Generation space, RI8NFAVKAREXE, XRAFEFERHVMERCClassfiMetaSE
19,ClassTE#LoaderBd i iiZIPermGen spacerf, BRITFAEESLBI(Instance)iHeapXigiARF,GC(Garbage Collection)RE&TE
FERFETEARIPermGen spacei#TiEHE, FrRAMNSRIRAIR IR ERCLASSHIE #ifRrTgEHIIPermGen spacetfiR, XFMEIREN
EwebfRSS28Xd)SPiH Tpre compilefIRHR, FNERMRAIWEB APPTEBE T KEMISE=75jar, EA/NBEIT T jvmERIARIA/INAM)BR AT
SEEEIRERT .

BRAE
FENgEMaxPermSize /N

{EEITOMCAT_HOME/bin/catalina.bat (Linux N/gcatalina.sh) , fEf{#S“echo "Using CATALINA_BASE: $CATALINA_BASE" tH
IOINLATRT:

set JAVA_OPTS=%JAVA_OPTS% -server -XX:PermSize=128M -XX:MaxPermSize=512m
“echo "Using CATALINA_BASE: $CATALINA_BASE" _EEIIOIALLTT:

set JAVA_OPTS=%JAVA_OPTS% -server -XX:PermSize=128M -XX:MaxPermSize=512m

catalina.sh34HEXIN T,
Javaf{Hs

JAVA_OPTS="$JAVA_OPTS -server -XX:PermSize=128M -XX:MaxPermSize=512m"
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3.93thjava.lang.OutOfMemoryError: PermGen space

EIRZ ABEFRETF:  spring hibernatetomcat, EJfBIE1A =42 SBUVMFRIpermanent heapitith . KRERFTIER
WE, BARAR tomcathiAZIRFHFEETEARtomcat, X8 AREEspringfIIai®, 7Espringitiz EiiSREEL, HEfspring
TEAOPHI{FACBLIBEEIAF=4ERE .,

BEIRENTAXLEERNOFFRRHME —ND@EE, BARTEEEMAIRER? tomcatEQRARIRIBAIRIE TIX—m, (I
BEXAERE, (EXMIRER— BRI,

TFREEANEEMIYVME TIEE, RN TERRAIXE, FRSUN FVMIBRES TABNK, Efh—PpZpermenterXFEREFHR
FIEAEE ZH9ZEEIEA. ASRSUNIZITHIBRHEIAIXANXIFEVMIERIIRHEREEE T, Bt eEERIIENSSRExXA Z.
MEXNMREE AR ERE, ERIRRRESINEEREIR MRS, scRARDERIL!

FLAEFRNEE, FHAIER:

TEcatalina.batfyEE—1T1&nN:

set JAVA_OPTS=-Xms64m -Xmx256m -XX:PermSize=128M -XX:MaxNewSize=256m -XX:MaxPermSize=256m

TEcatalina.shHYEE—1TH&10:

JAVA_OPTS= -Xms64m -Xmx256m -XX:PermSize=128M -XX:MaxNewSize=256m -XX:MaxPermSize=256m

BERE
IRTENEHFEREY, BHEERAXT [ IKTRER | MEARS, RKNTZISHRIRERA,

EHETERIRRAEE

S{Eaim
ANEEEFFN (ZRREMWEEIZORA) |, BEART, EFERHEE

ERFAKBHEZRGIE=EANRARAIFRS: &F. BREIRR. EFENENEREARSLIBEEEARFEMENSE, I
BENSHARENRY, MIERELRSHTRLEZNE R OREMENFTEENFERE, ToEsE RREEIFF,
MBLHEHAEREFIEREMAR, RRAR TR, 181) . BRS (Wike. TH) . MENSERER (HeNERE
W) , BEFEE—MFRRREIXLHRAIFRAERE, BRI,

IRRABRIR B F RIERABRE TIRIEEE — M AT EIE O RRIANERE TIRERRIP RS, —BAZIRSERN AT LIERIRSS
(ERERERREEHRFERET) . HEEFE (iR, e, T8R) | R (RERREIESREOASE, WRRiFRRE
FEOABR) .

—RIAERESHERFZELNRAS: REISHAE (LLNSUBREERED. Si2t) | REBHIFHAS (WnginxAYlimit_conni&Eik,
FSEBR&IBRAIFRIEREE) . REIHEEORATESER (f0GuavafiRateLimiter, nginxfdlimit_reqt&hR, PR&EIEFAITEIYE
) ; EtABNREITEEOERER. REMQITEEIER, BINAATLURIBEMESERS. MERE. CPUSAFEREERIR
e

SEEFXMNEE, FERREN618. WH—BHARE, ERESHERE EALIRENERE, FREBORERESHR
SRS, REMEIGIRRSMARTIRS, RABSEHEY, AYUEH, BUSESEREHI—LHRNERMSEE E

LR AR BAEAM SR ATE, FA—LRREEINE IR EMAN R, BMERIIRRRAR I R ERIELNG
SRIEE, FERERREEN, DR RRDRAMRITE.

EELR TERBEEIT TS ASREIMAHTIRR, BEIANSIFENMBZFIRRTR. BPAETREIMRREE. NAKRIAR.
SRR, BEARRRRFAFI TIRRRATFR.

PRSI

HOIRAEES: SIE. B, ST TERIRAH

ShEREE

SIEEEE— MEHEES RSN, RREESERERERION. SHREENmANT:

o (BRIRFRHI2r/s, MIRERS00ZFRAIEEREERERIRINSHE;

o WRRZSFMONCHE, SIFHET, HMNASHESEFTEIES,

o I PFHAR/NIEIRRENL, BIETRRN <M, RESRENAEEIMEL;

o MEMAHISHEAEN, WAL, BiZSiRaERIRR (BAZR, BABRTRES) .
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% hE i

1. FiE10r/s

|47 R 10040 ] 2 i e 01t =
I T 54 R

®e
CX )

3.
2. itR— W —a, LIiER—>
TR AR A0 LAZE R g
FHAMmAFXMHRERL |
5. A RAE MG 481 K

v

EREx

IBEBIEIITE TR (The Leaky Bucket Algorithm as a Meter) BY, BILAFFREER (Traffic Shaping) FIREiEE)
(TrafficPolicing) , TBHEELERIEARINT :

s — M EEFEARRE, RREEEEERRHKE,

o MRMRETN, WAFRLKE;

o ALALMEREERIFANKEERE;

o MRRMNKEBETHNEE, WRAUKEEHT @KEFR) , MFRSEEMEN.

SHEAETIREILL

o SIHBRIRBEIEERERIRISE, BRESHLMESEERISHMETED, BSMERAERNIEEITIER;

o FIRNRZEEEEREEEREIER, RNEKERIR, SRANERSEREIFRSEN, NFHRARNEKEELS,;

o SIEFRFINETHIRNER (RIFRABERK, REGSEMALGE, SEFRE3NMSH, 47908) | FriF—EiREsR
RiRE;

o FERFNEFEERHER IRHERE—NEEEEE, WNEHE1NERRY, MAE—XEl, TAXE2) . NmFE
IBRAEMNIER;

o SIEEATF—EREENREA, MEREEENEFBRNESR,;

o WANEEIIAILI—#, BEEAHEARN, T EENSHEERRMERE M.

BIVERHEFA NI ERITERSREITIRR, TERRRHSTF AL, EiERERD. Sieth. DRIOFRE: RELRLDIEK
HEE —ERE R DIEREIREARENHTIRG, ERRERMNCHERR, MARFIIERERA.

SIEAEERAMET T, BTSRRI E BRI,
EAHNBRT

// ARSESZIL tryAcquire
@s1f4j
public class RateLimiterExamplel {

private static RateLimiter rateLimiter = RateLimiter.create(5);
public static void main(string[] args) throws Exception {
for (int index = 0; index < 100; index++) {
if (rateLimiter.tryAcquire(190, Timeunit.MILLISECONDS)) {

handle(index) ;
}


af://n2509
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private static void handle(int i) {
log.info("{}", 1);

}

14:35:23.812 [main] INFO com.mmall.concurrency.example.rateLimiter.RateLimiterExamplel - @
14:35:24.012 [main] INFO com.mmall.concurrency.example.rateLimiter.RatelLimiterExamplel - 1

Process finished with exit code @

// AR acquire

@s1f4j

public class RateLimiterExample2 {

private static RateLimiter rateLimiter =

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

for (int index = 0; index < 100; index++) {
rateLimiter.acquire();
handle(index) ;

}

private static void handle(int i) {
Tog.info("{}", 1i);

.052
.253
.452
.651
.851
.054
.255
.454
.651
.852
.054
.253
451

[main]
[main]
[main]
[main]
[main]
[main]
[main]
[main]
[main]
[main]
[main]
[main]
[main]

INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO

com.
com.
com.
com.
com.
com.
com.
com.
com.
com.
com.
com.
com.

mmall.
mmall.
mmall.
mmall.
mmall.
mmall.
mmall.
mmall.
mmall.
mmall.
mmall.
mmall.
mmall.

Process finished with exit code @

Rz FERBRIT

PRI EHZEEERE

TP MARGRE—ESBRRFFA/ERE, BEBE—TPS/QPSIBE, WMRETRENRAMSA LB EREIHNAIIF
Fig, EUENSFHTIEREEP, BLEXEBSKBAGERA.

WR(RERIE Tomcat, EConnectorEF—FMEEBIT/LNSE

concurrency.
concurrency.
concurrency.

concurrency

concurrency.
concurrency.
concurrency.

concurrency

concurrency.
concurrency.

concurrency

concurrency.
concurrency.

example.
example.
example.
.example.
example.
example.
example.
.example.
example.
example.
.example.
example.
example.

RateLimiter.create(5);

rateLimiter.
rateLimiter.
rateLimiter.
rateLimiter.
rateLimiter.
rateLimiter.
rateLimiter.
rateLimiter.
rateLimiter.
rateLimiter.
rateLimiter.
rateLimiter.
rateLimiter.

RateLimiterExample2
RateLimiterExample2
RateLimiterExample2
RateLimiterExample2
RateLimiterExample2
RateLimiterExample2
RateLimiterExample2
RateLimiterExample2
RateLimiterExample2
RateLimiterExample2
RateLimiterExample2
RateLimiterExample2
RateLimiterExample2

n.net/l

e acceptCount: YNERTomcatfILFEETT IR, FrRAGEZSHNBGIHBA, WNSRBHEHBAK/N, NIBMEIEE;
e maxConnections: BFRTERAERSEL, BHIISHBAES,
e maxThreads: TomcatBeEEARAMEERIRAEIES, WREKGEE—Hmr K TFRALESNIOTESET.

AN BIESE T, BIMIMySQL (flmax_connections) . Redis (ftcp-backlog) #&B ARSI EEMNEE.

PRI RN

MRBHRREHRRAR (NBIEEER. 278) AR

BENEE.

PR MEONSHEERE

MEEOTRESBARRNEAER, EXEOHREAREMER, Mellss; XNMHRMFEERX MEONSHRBRTIE
KT, EFORELCRA, LSS MEOEREENAIRE. FTLAER)avafaIAtomicLong# H TIRIAR :

ETRRHMEERE, IBAFTERGINA, ATLAMERRASE
PRESEIRE: &, ZiEit, o EAE M ANEIERERZE100, BMARNAREZTLIER100MER, BHTHLL

ey
&=
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try {
if(atomic.incrementAndGcet() > [Ri%ED) {
/ /B4R
}
/ /AL BEiE R
} finally {
atomic.decrementAndGet();

}

EEXMISERRSHE FELHRIFRRSETIRR, Wiewlkss, BHTRNNEALBFAA, EASFRARRET. XA
PRGERALUEZ. M—YFREEtERREHBAEREMEOXEERE, BULIBXMIHEEE IS, XMAXBEE
FHEBARR, REFBLE, TERIESMEUSEER;

PRIAEFEMEORIREEERE

BI— P EEEORANERE, ERSENMED/RS B/ EOM/ERIVEREBARE. I—LEMRSSHREEHMRSEA,
EeaNES ARG S EAEMERRSER, ERBENEREIEAEERSITE, XNRENEH /G0 tHEREHT
PRIZE; —FhsCISECAN AR

LoadingCache<Long, AtomicLong> counter =
CacheBuilder.newBuilder()
.expireAfterwrite(2, Timeunit.SECONDS)
.build(new CacheLoader<Long, AtomicLong>() {
@override
public AtomicLong Toad(Long seconds) throws Exception {
return new AtomicLong(0);
}
53
long Timit = 1000;
while(true) {
/ /1R E A ETR
long currentSeconds = System.currentTimeMillis() / 1000;
if(counter.get(currentSeconds).incrementAndGet() > Timit) {
System.out.printIn("[Rii 7 :" + currentSeconds);
continue;
}
/ /M55 b EE

HAEAGuavalCacheskrrEHEE:, SHARTIENRE H27) ((RIE1AAANTHEREERY) | RERIRENSRIR ERSAFEF 2L
SEAEAKEYHH TR FIRR, XMAXEEHRER, RIARISEERET.

FREREMEOMERY

ZHIBIBRIR A N EB A RERIFE NI ZERIER, BIRENERATR MR AITTNM S — LR, FE—ShSPEENRRIERET
B, BRAEIEREERAE (eansr/s, NER200=0AE—MER, FETERE) . XMHRERHEEHERNNDS:
DHEBTIRRENE. GuavalEZRIRM T SIEEEIASCEl, ITEESRMER.

Guava RateLimiterf2t 7 SHEAFEIESCEL: TR AR (SmoothBursty)fIF B FEABRIAT(SmoothWarmingUp)SCHL.

SmoothBursty

RateLimiter Timiter = RateLimiter.create(5);
System.out.printin(Timiter.acquire());
System.out.printin(Timiter.acquire());
System.out.printin(Timiter.acquire());
System.out.printin(limiter.acquire());
System.out.printin(limiter.acquire());
System.out.printin(Timiter.acquire());

BRI TR -

0
.198239
.196083
.200609
.199599
.19961

O O O O © o
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e RateLimiter.create(5) R NBRENSBEMFIESNSHE, AIEIR200ZFIE—NSHE;

e limiter.acquire(FRmBE— NI, NRLFIBPERBESHENATT (REWEA0) , MNRFBHEESENGE—ERRME, Lt
MASHREIRE2002F, NEF200=0EBEEAEERSHE (W ENXAAIRERI0.198239, ERSZEET2002MWFHAH
SHATR) |, XMIIERKRISKERFIAT BEIEREE,

BERETY

RateLimiter limiter = RateLimiter.create(5);
System.out.printin(limiter.acquire(5));
System.out.printin(limiter.acquire(l));
System.out.printin(Timiter.acquire(l))

FSEEIRIAN AR :

0.0
0.98745
0.183553
0.199909

limiter.acquire(5)RVMBRISEASEEIMES NI, SHMBEERT—ERENSK, FUELURIEEESNSM, BTk
Blimiter.acquire(EEEFEAS BT REE S, BETRINSEREELIEEEET .,

RateLimiter Timiter = RateLimiter.create(5);
System.out.printin(limiter.acquire(10));
System.out.printin(limiter.acquire(l));
System.out.printin(limiter.acquire(l));

BRI TR :

0.0

1.997428
0.192273
0.200616

B LIBRBIFEI, B—RRETI0MER, CHEBEEEDRTTXMER (RIFHERRIISH) | BTk
limiter.acquire(NISFRFEERZ2URPABEE T, BETRINEREEL IEEEERT.

ETRBE I =RAIGIF:
RateLimiter Timiter = RateLimiter.create(2);

System.out.printin(Timiter.acquire());
Thread.sleep(2000L);

System.out.println(Timiter.acquire());
System.out.printin(limiter.acquire());
System.out.println(limiter.acquire());
System.out.printin(Timiter.acquire());
System.out.printin(Timiter.acquire());

FEEIRIAI TR :

o ©O O o

:499876
.495799

1. BT —MESE 2B IEANShE,;

2. B7cARlimiter.acquire(EE— NS, LRTSEMERTLARE (REIERO) ;

3. RELEEE2R, BTRAIIFE NMimiter.acquire(ERBEEZRZEISH, SH="Mimiter.acquire(tBEFEHEZREIT SRR, ZIFEMYNATHE
EEEES00EMT,



HAARTLABRIFANRENRETEN2 (AIRIFNRER) , IXERE/ASmoothBursty P E— 184 RARKIE
(maxBurstSeconds) BRIAMER1s, REE/MBBE=1RFmaxBurstSeconds, FLAARIIREE/REER2, HIFHRIRITEE
BT ZRIFEIRER, MESMTEMEESITENT . SHREEATFE—BRERSEEENSIEEFRIOEMS, BER
SRAEA, HATFRRIEKIXFZER.,

SmoothBurstyiEid T RERE RIS SRS EH TREESHNNEN, BIEE— MEFEE—RAENEEERN
SR8 (BITLARRRISRES) . BFPRateLimiteriBRH T tryAcquire s &R T EER ek AT BRTHY S hEE 25,

E/9SmoothBurstyRIF—EEENRE, SBEABOIMRATEXFRE, RRFAERTHEANRE, BARGREIEHIAMBX
Tk, AFE—MEEREARRIE, NTEASENEEENET HYEEER (RINFRESN—L, REEISETH)
RENEEESR) . Guavatbigfit 7SmoothWarmingUpskSLIliXfhER, HEJLUAANZREEE, (BRAERLISHREENIA—
.

SmoothWarmingUpglli#75z{;: RateLimiter.create(doublepermitsPerSecond, long warmupPeriod, TimeUnit unit)
permitsPerSecondZREFHFIEAISHEEL, warmupPeriodRREMR B ENERERITEREERELIAYEIE0E.

BN

RateLimiter limiter = RateLimiter.create(5,1000, TimeUnit.MILLISECONDS);
for(inti =1; 1 < 5;i++) {
System.out.printin(limiter.acquire());
}
Thread.sleep(1000L);
for(inti =1; 1 < 5;i++) {
System.out.printin(limiter.acquire());

3
RIS RIS -

.0
.51767
.357814
.219992
.199984
.0
.360826
.220166
.199723
.199555

O O O O O O O o o o

R EHERN, BHERSEHMINSIA— MNERAINERISEZFIOESR, RGBT HEIEE (B THREIFHIES) |
AILABE AT warmupPeriod SEECI—FHAH E B EE R,

EER AR IRRAI—ELTEMN BT T . RFBNARNEISENE, NARRRSXNRZRNAREKRRER, T T2RR
e FLEAIFES RN BRI RX NIRE,

PR

AHARRERREORESIRMRS MR TH, MRRTTETLEEARedis+Huagi&E nginx+uaf AR TSEI, BISIXFFHRA
AILISEHRYSH AT L.

BRI R Aredis+HluasSEIIR BB R MEOANSREIRAR, ST 72T E T LABUE ARSI R/ REFIBR I S R TREL.
LuaABHE—MREES, HUUERCINSRISHEEEIREEE.

redis+luasCIadluafiid

Tocal key = KEYS[1] --[RiiiKEY (—f—")
Tocal Tlimit = tonumber(ARGV[1]) --[R#F KA
Tocal current = tonumber(redis.call("INCRBY", key, "1")) --ifsk¥+1
if current > Timit then --nSH PRGN
return 0
elseif current == 1 then --RAGEE—kijinl 75 21 B 280 (1 ik I [a]
redis.call("expire", key,"2")

end
return 1
W HREREE—MualliA+, XERedisRBRLERD, FLRLEEREN. N EAXE— M REAMELXIRRNNEEES

BBIEAY, ATLASUERGN TIIESE:


af://n2601
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Tocal key = KEYS[1] --[RIKEY (—Fb—4
Tocal Tlimit = tonumber(ARGV[1]) =R R
local current = tonumber(redis.call('get', key) or "0")
if current + 1 > Timit then -t R A/
return O
else -—-iERE+1, W E2F T
redis.calT("INCRBY", key,"1™)
redis.call("expire", key,"2"™)
return 1
end

TR ava# i R & R = RmAIAHES:

public static booleanacquire()throwsexception {
String TuaScript = Files.tostring(newFile("Timit.Tua"), Charset.defaultCharset());
Jedis jedis = newJedis("192.168.147.52",6379);
string key = "ip:"+ System.currentTimeMil1is()/1000; //HAbFs 2w i )k oAb 4L
stringlimit ="3";//MRi K/
return(Long)jedis.eval(luaScript,Lists.newArrayList(key), Lists.newArrayList(limit)) ==1;

E79RedisHIBRS (LuarhESEEAREERHHEIERANERIE, MNTIME) FgEfERedis Luamh{EETIMESRENRTIEEL, FELEREFM
BIFBREVAASIEN, ERURRER T (BN NENERT) | RSSFE—LNER

{EFAANginx+LuasCIIAILuafiizs :
local locks = require "resty.lock"

local function acquire()
Tocal lock =Tocks:new("Tlocks™)
Tocal elapsed, err =lock:Tock("Timit_key") --H &4
Tocal Timit_counter =ngx.shared.limit_counter --i[%(%

local key = "ip:" ..os.time()
Tocal Timit = 5 --[RjiA/N
local current =limit_counter:get(key)

if current ~= nil and current + 1> Timit then --fI@ I
Tock:unTlock()

return 0
end
if current == nil then
Timit_counter:set(key, 1, 1) --ZF—R¥E& BT E, BEkeyME N1, TR EY1IF
else
Timit_counter:incr(key, 1) --% s nLEIA]
end
Tock:unTock ()
return 1

end
ngx.print(acquire())

SR IEEE I ua-resty-lock B RS SRARIR IR FIHRIRR(TE *B/TI&EF'Eﬁﬁﬂ]ﬁ%}fzﬂﬂﬂﬁﬁﬁﬂillﬂ ﬁ) FHER

ngx.shared DICTHEZZFHRCIITEES., MRFERBNUIEREO, & . FRNEELEENHMEFH (DBIRREMEH
THELEREERE) -
http {

Tua_shared_dict locks 10m;
TJua_shared_dict Timit_counter 10m;

BASUENRN BFAEIFEXIbAredissiEnginx2REEENEE, FEXNIRENZHEER: FHUREEFCEENEIXA
R, BRAEUBE—SMEHEELBRRH TR, 25 E_Iué’lﬁﬁsﬁjijﬂﬁﬂjﬂr FRRIRIR; YERIEES, aILMRIESER
ERAT,; BERKFEARedistLUaEIRFIEWARE, —RRERTE M|

WFHHRREIBERARE WS EARR, MARREACRRE, REANORRIZERNETHR, MENEEE—RE
FANginx,



BERE
MRSHELENFEAMEE, BRESEITEE [ KTRA | (EANS, BATLIEHERELA,

RedisUAIIABHEWRERSR? EZRHRMEET! !

SEmim

Z8, BiiE ([&HA RERGIEMARER, 7% RD 2R ERE
wgit, B, HAINMETALUERRedisED RHRINEFRE. REIMMEETR, BE—LEK, FxEE%T, B
MEsEEE? SR, I —i2kEERedisRUMIBIAEH R RRSHY!

EXBHEDFRAMIRRI, IMKBITAILSGE KBRAR A0S, 55 (
HRERMEHE ) —X.
#aikss

R, FEEHRENDRISHSR, BMETBERRZRE. BRACREME—MRRIWIARTEATXMERNET, T
BExtamaRENREARASieE—=. tNEFR618. MIKR, IKFREHESIS7R, MRREIRISHR,

BRUISEANEAHMEFINFARES, AEHERTS, FRYEFEaRTHARE, il REIREN, TET
RENA. T4, mMESBARSEHRRETESARL+EIER.

FTLA, AL R RGN SR RREET.

(1) BRES. PRE. PR

ENERR R T, RRENTEROSERR, ARINESETETERENNS, Bk, EREST, ARSUTE
T ERRINISHE.

flgn, WFREDAERTEXR EF10REN 05, MRMSERB105M, Sxnlt, MEBSRNEIFSEE, fl: 1T
WEim=.

PRES, BREFPRNTILARIMIFE, thallMESTEFE.

(2) EEnfmR

FEIRAEEEY, BRI, BRULUEEENIEXER, PRENFGER, EMHITANERS.

(3) FEhdiEsE

WZPIANBHERA; BReEET.

EEERESN L, MU SRR, BHIFABRERIFESN, KoM RZRT, BRSERENERES:.

WR=MER
BE, NDRFHASIER, EESEH=NER:

o EEMER: XTMEREIUERATRMER, WINMERTRREGRSEIE, FEX MR, BPRSFMRIERTDRIE,
REEWRENERCER. T EEEL, BYRPARRIFREARE, LG —LHiEFHERIRedishH TR,

o BRMER: XNMMREEBRVDRENNLRE, SFERNNSHARE NRARRIJISKEXRIPE, LA, ERMER—
EEMF RGN,

o SEMER: TARREINIELIETIF, CNEIEN—SMERAE, REBRLGE, BRNETCLHES,


af://n2617
af://n2620
af://n2621
https://mp.weixin.qq.com/s?__biz=Mzg3MzE1NTIzNA==&mid=2247484357&idx=1&sn=23e6e38143704db0fa4588186b534e13&chksm=cee51c08f992951e5b883c55b788588f9cbc822e41694b5b4a334ea5d2dc0ae62a5d64e39dc2&token=1833384374&lang=zh_CN#rd
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RedisBI D RESR

HATTLAERedisR T —PMHash#IEEN, SKSISEREFIGIRIRE, M.

seckill:goodsStock: ${goods1d}{
totalCount:200,
initStatus:O0,
seckillcCount:0

ERNIRITAIHash#RES O, A= FEEEEL.

e totalCount: XRESWRIERNEEE, ERENFTRER, B BSEIRIEHEINZREIRdiSEFH.

e initStatus: FANEXMERITR—MIRE. WRFFERI, XMER0, TRPERR. TABTEMESHRETERE,
BIHEERCR1, NRFRITEA.

e seckillCount: XA RIVEREE, ERIIED, WE R totalCount, Hitk{EiXZtotalCounthd, RrmmMEET R

FeEe.
HMNATLIES FTENABAREDRIANER, BESSHRIEREEINENES.
Vol

* @author binghe
* @description FPAHTAIEEM it AR B
*/
public class SeckillcacheBuilder{
private static final String GOODS_CACHE = "seckill:goodsStock:";
private String getCachekey(string id) {
return GOODS_CACHE.concat(id);
}
public void prepare(string id, int totalCount) {
String key = getCacheKey(id);
Map<String, Integer> goods = new HashMap<>(Q);
goods.put("totalCount"”, totalCount);
goods.put("initStatus™, 0);
goods.put("seckillcount™, 0);
redisTemplate.opsForHash() .putAll(key, goods);
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local resultFlag = "0"
local n = tonumber(ARGV[1])
local key = KEYS[1]
local goodsinfo = redis.call("HMGET",key, "totalCount","seckillCount™)
Tocal total = tonumber(goodsinfo[1l])
Tocal alloc = tonumber(goodsinfo[2])
if not total then
return resultFlag
end
if total >= alloc + n then
local ret = redis.call("HINCRBY", key,"seckillCount",n)
return tostring(ret)
end
return resultFlag
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public int seckill(String id, int number) {
String key = getCacheKkey(id);
Object seckillCount = redisTemplate.execute(script, Arrays.asList(key), String.valueof(number));
return Integer.valueof(seckillCount.toString());
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TansferAccount classijﬁiﬁz}"'ﬂﬂih ?ll]-FFFrT -

public class TansferAccount{
private Integer balance;
public void transfer(TansferAccount target, Integer transferMoney){
synchronized(TansferAccount.class){
if(this.balance >= transferMoney) {
this.balance -= transferMoney;
target.balance += transferMoney;

}

MRS ARR TR IKIRENFF AT, (ERFMARESHEWE TETE? 18, NEFKNESFHEMETER AR

OSRAMBEEMIRIE, FATansferAccount.classiTgEIVMIENNE TansferAccountZEHIRHERIZERY, FraRITansferAccountsLfiIRdsR
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AP #E K P ingisynchronized (this)

¥

Ko AWK P indiisynchronized (target)

Fof ¥ A P 8l synchronized (target)

~

¥ K P i Bisynchronized (this)

RE EmASHT, EATTLLETansferAccount@I ISR AN R,

public class TansferAccount{
/ /M IR
private Integer balance;
/ /MR
public void transfer(TansferAccount target, Integer transferMoney){
/ /%5 K P
synchronized(this){
YIRS E:N Iabiiki
synchronized(target){
if(this.balance >= transfermoney) {
this.balance -= transferMoney;
target.balance += transferMoney;

e, EEAINABELRREEE, (BEMNRXHEE? HEHFREFETEN, ERAFATERIVEAIMEMN! %8, LERE
Pt 58,  AASHIZEH? #FTk, BAIMFRIT—K.
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EARBEB TIKFARSE, ZFEBIRIE TIKFBRIEL. Z#TRIsynchronized(target)XiBAT, ZAZASEIREIKFBRISHET, ARIKFB
EEWETEBIIE, ATLRATIIASFLIZBREMIKFBRISY; MEFEBEIREMARIBRT, RIMKFACEIRLELZABE, LAt
AR B IAS S AT AR K AR,

i, BIRASEIKEANSISSEIEBIEMIRFBAN, SEBSEIFBNSH S IEAERIKFARS, FEHRET! !
FERIRI SR

EANARRRIESZ BT, (ISR E T RETUMIEMLOZRSM. MRELRETHN, WBAFEUTONMERY, NER—F
A,

- BRFEH


af://n2729
af://n2733
af://n2737

E—REANEERE— M SRS, EHSEROSEERTEE, VsRERIeSHE,
- AERIFSM

SRRSO RSB, ARSI, NSRS RR RS R TN (RERETE),
- IBRSFEFEME

HREEERFTEL—ER, ENRETHNERER, MzARCHEMSIESE, HINEREGERERE, EXYaCEIREN
BIRRISIL

- TEAFEREM

BEARTEMAIARE AT E LRI, BBA, AREBAEMEEBEEMATIRTE T Ie?

FEBRITRES

Fkfmizth, —BERETREEINS, WERSESIFIRRSGE, —RIEX TECNARER, B, HRIEHIRIFS
AR ETRRLTEH.

RETEHET, DASEERHROINNMIESRM. EER, NMRFNIESERN, REBIATEHION MO ERMGFI—, BlEe
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AR HRFIR ORI S RILEE SRS BNRIR, XFIX—M, synchronized 2AZIRY, F(ITLAERA
java.util.concurrentf FEILockSRARR, LAY, FAIFE R TansferAccountZEAMAHERRLZEIAN AR,

public class TansferAccount{

private Lock thisLock = new ReentrantLock();

private Lock targetLock = new ReentrantLock();

/ /M IR

private Integer balance;

V38303

public void transfer(TansferAccount target, Integer transferMoney){
boolean isThisLock = thisLock.tryLock();
if(isThisLock){

try{
boolean isTargetLock = targetLock.tryLock();
if(isTargetLock) {
try{
if(this.balance >= transferMoney) {
this.balance -= transferMoney;
target.balance += transferMoney;
}
}Hinally{
targetLock.unlock
}
3
Hinally{

thisLock.unlock();
}

ErhlLockdh B MryLock 5%, £ BIAN TRz,
o tryLock()J5i&

tryLock(75iERBIRENERT, BFRTASR=NIRAGE, NSRIRENAT), MiREtrue, WMFRIREEY (BNEIEWEMMLAZIREY) , MR
[Efalse, BFEXNTTETICINTRSIZENRE, EEARHNAE—BEEIRES.

e tryLock(long time, TimeUnit unit)5i%

tryLock(long time, TimeUnit unit)75iEftryLock(F5iEREMAY, RARIXBIET NG A EEREMITSEF—ETE, T
[EHAPR S AANSRIAEAZIS, #iRElfalse, MNR—FHAZZIMSRETSSHANZE T, WiREtrue,
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BINERSERFEM, BATTUA—RERBRBENRERIR, GINERIRENRIEIISEF, BT —RIERIERF AR,
B, A MIKFEPERIBEINE, BHTEWIVEIE. W, BIIEEBIE— M HRIBERREIIZEResourcesRequester, XANERIVERHL
ERRERFIIRERRR. Y, TansferAccountZEhFHEERFE— 1 ResourcesRequestersRiIERGINTSR, HBAIFEHITRURIE
Bf, BEtAResourcesRequesterERTERIBEEHEMFFIEANKARNER, RiEKNE, BUERINRR, SEWRIESRE, B
i RERResourcesRequestersEFRIBRVEEHIKFFIFE NI RIR,

ResourcesRequesterZSHIABAN RAR.

public class ResourcesRequester{

[/ RS BRI E S

private List<Object> resources = new ArrayList<Object>();

//— KB ETA B SR

public synchronized boolean applyResources(Object source, Object target){
if(resources.contains(source) || resources.contains(target)){

return false;

}
resources.add(source);
resources.add(targer);
return true;

/ /BRI IR

public synchronized void releaseResources(Object source, Object target){
resources.remove(source) ;
resources.remove(target);

IR, TansferAccountZEA9HCABEN A7,

public class TansferAccount{
/ /KRR
private Integer balance;
//ResourcesRequestersf S 4
private ResourcesRequester requester;

/ /AR
public void transfer(TansferAccount target, Integer transferMoney){
// e B HUK P RN P, B BT
while(!requester.applyResources(this, target)){
/ /a2
}
try{
/ /%G K
synchronized(this){
YIRS N Iabiik:
synchronized(target){
if(this.balance >= transferMoney) {
this.balance -= transferMoney;
target.balance += transferMoney;

}

}finally{
/ /B RETBUK 7 3R
requester.releaseResources(this, target);
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public class TansferAccount{
/K Hd
private Integer id;
/ /MR
private Integer balance;
/ /MR
public void transfer(TansferAccount target, Integer transferMoney){
TansferAccount beforeAccount = this;
TansferAccount afterAccount = target;
if(this.id > target.id){
beforeAccount = target;
afterAccount = this;
}
/ /%5 K A
synchronized(beforeAccount) {
/ /%58 NI Pt
synchronized(afterAccount) {
if(this.balance >= transferMoney) {
this.balance -= transferMoney;
target.balance += transferMoney;
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meidE{E [lock() ]
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"

REEE Lunlock () ]

OIS LEPZRPIER, CHMEFESLEZEERMTIRERAIRRK,. SEHANRRXZE, SBEE=AINDHRE
lock(), NSRANEIAETH, MHENIGFRXHUTIGRXPAICES, NLBLASFEM, MRMEY, MeFF, ERFEURLERN
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eERME [lock()]
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B FE Lunlock ()]
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public class LockTest{
/ /M Fsynchronized & ke 7%
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punlic synchronized void execute(){
J/WGFX: AR R B UR
}

/ /15 synchronized &t s 77k

public synchronized static void submit(){
J/WFX : SZARY ) B

}

/ /G T BB 5
private Object obj = new Object();
/ /MRS
public void run(Q){
synchronized(obj){
J/WGFEX B2 AR ) B IR
}

FE LR, BAIREXNAE (BEERSHANIEERSHE) MERER T synchronizedX#F, FHigaiTlock()F
unlock(#&E, ARLE, synchronizediIINBFIMFEHEIFENZHIVMRSERRY, JavalmiFai=fEsynchronizedf&imAY7F AR
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{Ehn1, FHincrementCount()/5i&f#ERsynchronized X #={&1H, TR,

public class TestCount{
private long count = OL;
public Tong getCount(){
return count;

}

public synchronized void incrementCount(){
count += 1;

}

B FEORTE, RiTEENRincrementCount()/5iE#synchronized X #=E0fE, TTICEEZCPUIRRSZCPU, IWITRE—
MNEFRBEIEHTincrementCount()755%, FTLA, incrementCount()/5iA—ErT LUMFRIER T4,
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public class TestCount{
private long count = OL;
public synchronized long getCount(){
return count;

b

public synchronized void incrementcount(){
count += 1;

}

RS, J9getCount()F7iABIARINT synchronizedti, mHEgetCount()7Fi&FlincrementCount()75ABIERIEBRLisXISR, &FEHA
getCount()/5iEFlincrementCount()/534RT, WRSEERSthisiXIBa, FrLA, getCount()/FiEFlincrementCount()/SA2ER/RH. 1B
BEiR, AT, incrementCount()/5ERIHITEEER T getCount()/5i%R] I,

HAIEATLABRAER TERR XA ERAEE.

B PRI BTIR AU B this

N

InEi#EE{E: synchronized(this)

2 2

i f:[X: incrementCount () I 5-[X: getCount ()
LRI RIR: count LR R E: count

" Y

e EE/E: synchronized(this)
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public class TestCount{
private static long count = OL;
public synchronized long getCount(){
return count;

}

public synchronized static void incrementCount(){
count += 1;

}

BBA, [EEEKT, getCount()FFiEFlincrementCount()5iZ2REFEHRIAENE?
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TestCount. class this
ngi$Ee{E: synchronized IneifE{E: synchronized
(TestCount. class) (this)
a #L1X: incrementCount () I F+[X: getCount ()
] ZARFIHEPE: count ZARIFBER: count {
i Ee{E: synchronized e {E: synchronized
(TestCount. class) (this)
2L
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g, EXAITEWFAlipayAccountsédr, BRMRERE, 2BIEKFAIREbalancefIKFRIZ B password, {SFHkEERIpay()
FEEERTIRFRgetBalance() T ESiAEK AR R Ebalance, Xitt, FATTLAGIE—balanceLock it SR{RF
balance®R; 55h, BEHEBE{FNupdatePassword() 77 AFIEEZEHIgetPassowrd() T iEREIRIKA PRI RTE
password, ¥jitt, FAIATLIBIE—passwordLockBiXIS KR password &g,

BRRCIBI AR,

public class AlipayAccount{


af://n2840
af://n2844
af://n2845
af://n2847
af://n2851
af://n2853

/ /4 balance & 5 80T 4

private final object balanceLock = new Object();
/ /154 pas swo rd % 5 I 4

private final object passwordLock = new Object();
/KPR

private Integer balance;

/ /KPR

private String password;

[/ 3AS T
public void pay(Integer money){
synchronized(balanceLock) {
if(this.balance >= money){
this.balance -= money;
}
}
}
[/ B IR
public Integer getBalance(){
synchronized(balanceLock) {
return this.balance;
}
}

/ /MBS0 =Y
public void updatePassword(String password){
synchronized(passwordLock) {
this.password = password;
}
}

/ /BRI
public String getPassword(){
synchronized(passwordLock) {
return this.password;

}

XE, Bt (EA—IEE RSk FFbalanceZEfpassword &g, GlanEpEAbalancelockgiRds:, tHaTLAER(ER
passwordLock@ifdgr, EEHERRILAUFERthisTIREE THEEAN T E8III— N synchronized &=,

{BE, WMREBFEAR—DMIXIRME, A, BFIOMEEAET. SSEIRBEERISKENS MBI ELRRTHT, XHES T
HBNHERENTE, SSFLE, BIEERNMISSBHFFbalance & Efpassword &R, (TEFHEMMKPZBET LFITAY.

FEERISXENGS

FIaN, BAWEHESATEHTEWIRIE, BSWFALIKFBEM100, ATKFIRAM007T, BIKAIEIN1007T. KRS EERE:
RS RR, flan, THEAYTansferAccounts¥, B— P RZEEbalancefl—MNEMKAY G Atransfer(), ESE0 A7,

public class TansferAccount{
private Integer balance;
public void transfer(TansferAccount target, Integer transferMoney){
if(this.balance >= transferMoney) {
this.balance -= transferMoney;
target.balance += transferMoney;

E EEAMUAST, IR FA IR ERE? REMMERNINSE—REHRLStransfer(75EINM, MR,
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public class TansferAccount{
private Integer balance;
public synchronized void transfer(TansferAccount target, Integer transferMoney){
if(this.balance >= transferMoney) {
this.balance -= transferMoney;
target.balance += transferMoney;

HIMFAELHET, EEMHKEBENEZ2/8? | HsL, mXERBEF, synchronizedfRXHPEFERNMBIER, DSk E
M RYRERthis.balancefIE A\ RIRE target.balance, XERFZEIT—iB8isynchronized(this), REIXE, ARBEE—EA
SATTEARIRESE, (2%, MR HEINEsynchronized(this)iXiBsi E, XIBHiIRgEMRIPthis.balanceEE, MEEFRP
target.balanceiEiR,

AT LAER FTERRTXMEE,

ORI BLIRAY 4 this

Jn4i#E{E: synchronized(this) kd
= )
I #[X: transfer() 51X : transfer()
— {#4P % Ji: this.balance 4P EEH: target. balance

. 2 <

fREIEE{E: synchronized(this)

M EEBATETLULE, thisHiXdsRaeRiFthis.balanceiFiE, MABERIPtarget.balanceiEiR,

TR, BIBE—MER: RIRFEA. B. C=NKF, REERR200, LRIFANIERRMMEED BIHFUTRMEWIRIE: WPAL
TKFBEEMK100, KA BLZAMKFCEENK100, IS L, MKAARIRETI100, IKFBAIREN/9200, KA CAIRER/I300,

HREXEE? FHIRREIZATNEIZBRIER M REAICPULHUT, SFEARITIKFALIKF BRI 00RIRIE, LAEBRITIKFB
LEMKF CEENR1 00912, MNAEZHRERID? BRARE, EiRTansferAccountfIIBRE, LEAMERIRIKFARISA, %
TEBHIERIEMFBAISLA, LA, SAZATIZFEBREISREIATIH Ntransfer(7iE, AT, LRiEATNETEBERREISIRENEIN BRIREA
200, FAEIZERSEREEMIRIER, BRIMKF:REIIAE)D300, tHATEEN100, (BERARRIEEH200,

XEAHANR? LAZATNZAEBEAHEEEMKFBAIREN/I200, WNRAFEARIEEMGRIFIR TAAEBAIENKIR/FXIbalancelIS AN, MK
FBRIREN/I300; INREFZANTRIKIRIER FEAZBAVRRIKIZ(EXIbalancelIB N, NIMKFBRIREL/9100, FoiCUMaIMKF BAJRERED

NE2/2200,

45 LFR7R, TansferAccountB{SIBIRATERERHZID!

IEFRRINNSA
MRERABERIEIRERS RS VEENGY, BROOURL IS ERERIPNAE,

ERimEiYTansferAccountZédR, thisEXRKEFIAIH, XS T LFEATIEFEBRI TSR ATAREIISEARRN, A4
NMEFEHZEE—ERE? !
Hep, FEERE, —MEENS5(, MiERETansferAccountZ IEIET A EAN—"balanceLockiixdsr, LARTEOIE

TansferAccountZEISRAIRTIE, EXENEBRAIbalanceLocklifds:, HittransferfsiimrfEEREbalanceLockBiXISRANBHEIAT, 1X
. FratlEiTansferAccountZERIg e EbalanceLockii, RS R,

public class TansferAccount{
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private Integer balance;
private Object balanceLock;
private TansferAccount(){}
public TansferAccount(Object balanceLock){
this.balanceLock = balanceLock;
}
public void transfer(TansferAccount target, Integer transferMoney) {
synchronized(this.balanceLock){
if(this.balance >= transferMoney) {
this.balance -= transferMoney;
target.balance += transferMoney;

BBA, [EREENRT: XtHFREEENSERE? !

EARBEARATEKEENHEDER, EECENHSTIE? | (FADRE, FIIERNR, HFARESRIIBiaTsE. BAE
ERAiETansferAccountXISEIRTIR, SAENE—balancelocksyg:, tNRENIRER— 1 balanceLockits:, MARLFIEH
KERNEERLRET! ELMNmES, gl TansferAccountXdS AR ERTAER D BES M ARNTE T2H, XEHRUEHRIE
fE\HIbalanceLock 3SR EE— IR,

FiikA, TE€UEETansferAccountXIREFENR—F"balanceLockiRIRAIFSE, BARGEPBHREMPFHRITH, BREPFEESLR
IREPEEHEIRA!

TEFEEMNGER? ER28! AISTIVMENPEMER, 2A2eIE— Classtig, MiX MClassIISRxFEAISLHIRISSk
REHZR, UMK, TeeIESONERILANIR, XM ClassHSERRR—, XZH)VMRELRIEN.

new TansferAccount () new TansferAccount ()

REXE, HIptees 8RR TR EINEL.

public class TansferAccount{
private Integer balance;
public void transfer(TansferAccount target, Integer transferMoney){
synchronized(TansferAccount.class){
if(this.balance >= transfermoney) {
this.balance -= transferMoney;
target.balance += transferMoney;

AT LAER TERRXMNEE,



X, TietIES DM TansferAccounttis, EEH=R—IEH, MR TEWAIFRIDR.

BiRRE

RTEXEHFEREY, BREERAXE [IKTHER | (ELRS, RKTZISFHRRERA.

EHEBSTUEZSVEEAGE? —RANABIRRE! !

SIS VEIERIE, BESHREERNNATR., —iRKR, RITLUSERS : CPURSEIERHIVOBREEIER, MXT
CPUEERBIEFAI/OBERENER, HitERELEMRITIERTEN .

CPUZERRIE

MFCPUBERITE, SEEARERREASHRCPURFIAER, T —MEZAICPU, BME—MEE, EiC Lol 4R
AT, BEARERECRRIGINSRRIRIONA. L, MWTCPURERMNItETS, B LEHENE-CPUREIIERS
B, (BRESERIER, —MSKBEEHEIREN CPUZEH", XHINE, JEFERNERINAERANEEMRESEEE
A, XAMEUMISAERTLATRE,  MTIERIECPURIRIRE: .

Fild, FECPURSBIRIER, —RRRILMSEIREIREICPUIZEH1.

/ORISR
OB ETITER, TR R ST chCP UL BRI OB EAGEERT AR, sk, AL A T RIIAS,
Ba§ZCPU

E(ELET2E) = 1 + (1/O%ERY / CPUFEED)

HATSR=I/OFERT / CPURERT, TILUXHFIEMR: HEFEANTIORER, BIMRNMEEEFHIITRSBEMCPUITE., XHEFCPURIFIA
E=IAZEI T 100%,

Z#CPU

ZZCPURIRESTZ ST R CPURIEETZEAVERN £, SRLACPURZERBEITS, a0 A7,
RIEETEE-CPURZEL * [ 1+ (I/OFBRT / CPUFRRY) ]

B&
ERAHENERARERCE, T P EEEETERENSIEREIRELARE, SRR RIEEIREL

EFFEAMLARBEERZERENT! !
S{ERIE
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BERESIMKHENERTRERLEREN, WFNEIMTARREERLELTEME?
S

ENEERNHAAEEEN, SSEFAER. Ba, NREZEWESENES, BFARERFEFRTER? WRAEEFK
R, BARFATRSEEFRIDE?

ERRERAPIEESY

ICEEFRIRHR, BAIBLIBEIXF—FPEER, FTENIERARLES]. ERBPREGIRXAFAI— NG 1. 1. 2. 3. 5. 8. 13,
21, 34.., HHRRS TN, NE3FSR, S—IEETRI2INZM. FAITLUERTEAIRIDRERMIERBPREDG .

/ /R B
public int[] fibonacci(int n){
/ /AT R
int[] result = new int[n];
/ /BRI LA S 2 0 1
result[0] = result[1l] = 1;
/ /R 3T S n T
for(int i = 2; i < n; i++){
result[i] = result[i-2] + result[i-1];
}

return result;

BRI BRENMEIERT AR ibonacci(TERERIERABLES, WFHEPHBEEEresult, SRESFELEZLHID

E? EER: KA !
HTR, BIBRASH T O ABHE RS R R S T
HiEEMAEAITRY?

HAATEN=1TREZ7945.

int x = 5;
int[] y = fibonacci(x);
int[]l z = y;
LA TEAfibonacci(x)ff, CPUESCHEIfibonacci()75iARIMblE, SRAEBHEEIX MEUEEINITEE, HTREE, FEREHKER
BREAEN T KBTI, BERint(] z = yAUiblE, BRI MMEIEERT. BIITLUSX MNIREERE FEF.
Huhk Javaftis
0020 int x = 5;
VA FH eR L
0188 int[] y = fibonacci(x); B 10405
iR [a] F| #ihk0202
0202 | int[] z = v: <
TSRO
0405 public int[] fibonacci(int n) {
pRELH O
0768 }
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XEFETENR: CPUSBEHERSFRENERTTANSEFnRE b,
flgn, B=AT3EA. B C, EAXENAERB, BEAC, misfTh, SWEHENERK, RNTLATERRNRTX M

FAt%.
ZH
i ———=P He ]
T 1 [A] Ak
J7i%B i A
kA ————> Fe iy

BEIFAEARREHSEE CHTATI, SMEMEEEYAIT AR EASEFIREN I, SHERTAR, ST,
FENBRtE, S75ERER, XYMAMESRE R8T,

BT HMEERRSENE, HEEER .
REREEFMIEME?

EEBEEREREASENES, HI5ENITR, BERELIIRAT. FTLUXAR, SiERER, FERREEMET T, Wi, &%
MSEEEIERRAE. 8, RHZERERFRERARREN. Wi, H(ITLSTENRRERTERT.

ZH
Z¥2
JikC e < e it
A EL
T A &2
JTiEB — === e
T iR [a]
kA e « F g

REAEME, BHEESENERE. MR- EEFTEEUSLENBR, MemEEEEE,
FRkS%iE

RN EAEF I AR EARRNSEARERNITE. BBARERT, AEENSEZERFAXFR? E22: 8/ %REHE83
WITRSRMAE. FANTTLIERTERERNRTXMXER,


af://n2928
af://n2932

2 FEA

£ FEB

il

K
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FRil

AU

LAY, FAVER TXHFLRIEE: JavaBiEREHNRMEEREFEHREE? EREFMFEHREEA! BhE/&iEHER8
iRt BHZEFRFELESANARKRE, Fal=, BABRAFEFRTE,

ZizEIA

BEENRHEE, BAFSMEMSIERSE, URSFEAATE, XMERARISA BINMEAEE . BTN X
HERLERNIEE. ATAFERS, MLUBMERMRERS, ARSI ARRR!

BERE
MRGHELENHE AT, BEEEIOECE [KTRR | BEANS, WA IEHRRRRA,

SR IS BRI VERIIBAES! !

S{EriE

= [(BHEAETR] BENXES, FHIERNETLENERFPILSEN N ERRT, FLURBRIIP SR 7 EEE0nE
HEAS MRS, SR, RINESIMERREENRRBESRET ORNRTLIENEGBIAN, SEMERREESSS
BRAESAOBARER! !

EREAZREf R FIRMR T A f AR S AT REIR SRR HIR T LA T

BETR, Bio3RtiEmEEEGEIavaid SHETREGEED I TIEM5RRA.

1B FRYZ = Eas FHA

BRNSEREEGEISAE LA US ARMAE: MIRIRE. TiESTRS. ETRES. (MERSHEILIRE.
A IT AR SRR E A TR R AR,
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B

5

MRS

HLECERAE, BRFAHECPUNIT. REISHE: IMTSETRIEZESHE, REENESECEWEIZE, NUSER
EESHHEIE, ERMERAD, HRBUEHENSERE.

iETRE
LATAILADECPUNT. LR, BMERAFRMLIRIBRITIONE, AIUDERCPURT.
BITIAES

LMFRFFFESANCPU, BFRESEXNERNCPUDTRE— M T B PRIETE, ROTMIICPUNLARIORSHisEH
PR T IBATIRES
KIRIATS

BITIRSHIZASRAMA—MEZRIAP (a0, LIRZERISINESE) SEFHEINSE (P10, FEEIFMEES) | LFE0RE
MSIFEREAIRRE. BRIEESHRMCPUETR, AIRRSHEEEBINSRSCPURIERN. —BFHHNEMGHN, ZiEsan
IRERASEIRE BT TIRES.

ZILRE
SREPITRESEHMRERSHANRILRE, RIDKSHSEASREIEMIORES, XUSRERENEGRBERT.
D EH2ERnEiEEmEE, T, HIBEME NavalE S hrILFeEREE.

JavarRy &2 ds FEHR

Javath VLR SR RE T LIS AR IR (NEW) | |NiE1T/4E17IA%E (RUNNABLE) . BEEIRE
(BLOCKED) . FTRIPREZFIAT (WAITING) . BRIFRZEZIRS (TIMED_WAITING) . £1EIKZES (TERMINATED) .

FEAREQEFENE: BN avaiESPARNIASILRS, BR, ASERERAEA, JavaRiERRifEZEIAZE (BLOCKED) |
FRIPRSFHRE (WAITING) . BEFREFFHFIAS (TIMED_WAITING) HE—HIAS, ENBRKEEGRIPHKIERKS. BRE
i, REjavarPRREL FXSMIASE, B4, XMLEMIRBCPURIERR.

ERTXEZR, BAIHALER NERESkE BT avarh 22 aEan EH.
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IR

(NEW)
i RS
AJIBAT /IBATIREGS (BLOCKED)
(RUNNABLE) ¢ ) (WAITING)
i (TIMED WAITING)
IR
(TERMINATED)

BAMBATLAAFIEAREZRIAES (BLOCKED) . ZRMRERPAZE (WAITING) | BRIREFRFIRE (TIMED_WAITING) , BfiIRSE
SFRRAIRAI=FRE!

ETk, BAIHES avaizPRORSEUEELAY.
RUNNABLESBLOCKEDRJIRS 51

RE—THSSMARIXMIER, MEKFESFsynchronizedigz{#i. synchronized{EiHE975i%. ARBRE—RZRITF—IEEH
17, BftRISRRNEESS. W, FRHMNSREMSMRUNNABLERZSHIEREIBLOCKEDIRTS., HE(FAIZAEIRISsynchronizedigst
BT, PR EMBLOCKEDIAZFEHEEIRUNNABLERTS.

X8, FEAFIR: LERAEEAPIE, TRIERAER, LESEHRINIERRES. BEEVMA, JavaZ2lREASRET
., RN, JavafEZRPREMIFAZRRUNNABLERES. JVMFARKORIERFREBRIVRT, FHVMAERE, FEFCPURERN
(BERFHPIEEL T HITIRES) ISFORE (BMERFATFIEELTINIRIRE) 8E6KE, HEESEEINEER, L,

BEEBIAN T RUNNABLEIRTS,

HAIFRIATRA avafE B FEIEZEAP IR, SFERIAE, BIRBERFLENRTS, FHARavaiBioRES.
RUNNABLESWAITINGIR S &R

ZFEMRUNNABLERSHAZRWAITINGIRZS SR EB =7 %,

mE—

$X1&synchronizedfS= BN, ARATESMIObject.wait()/5i%. IHATHIZFZSMRUNNABLERSERZMWAITINGIRZ.
mR=

BREESE I Thread join(75i%. EHjoin()FAR—FERENRILS L. a0, fEthread AZFEFEthreadB&FZAYj0in( /5%,
MithreadAZFERE Fthread BLAEM{T5E. Mithread ALLTEEEfFthread BEAZMITHNTREF, EIRSSMRUNNABLESEHAE]
WAITING, ZHthreadBHif758E5E, thread AZFZAVIRZSNS MWAITINGIRZS AL RALRUNNABLEIRT.,

BR=

JALockSupport.park()/5i%, HBIAIEEEE, LKEAPRTESMRUNNABLERRFWAITING, JEFELockSupport.unpark(Thread
thread)rJIREE B RETE, BIRSIZRIRE NS MWAITINGIAZSEEIREIRUNNABLE,

RUNNABLESTIMED WAITINGIASEEHR
SR LRI RIS ER.

i

BRI S8 Thread sleep(long millis)F53%;

=2—
T —

$k18synchronizedfazUEIRUERAE, A BITSEHI0bject.wait(long timeout)S4;
mE=

VAT BTS2 Thread.join(long millis)J5i%;

1H=N
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TEFERATS L ockSupport.parkNanos(Object blocker, long deadline)/53%;
k=5l

VAFTEBATSEAILockSuppor.parkUntil(long deadline)f5i%,
MNEWZIJRUNNABLEIXRS

JavaPleEHRAIThread SISEFHENEWIRE, S ThreadREEERMSL, —MREMEThreadXIHR, ESrun(fiL; B—H
23XHRunnableE, ESrun()Fi%.

R XBERNEEThreadIRIAGZE, MAZRCIEREZIENGZ, EEENG ZESEEThread IRIIFGIE.
#HiEThread 5

public class cChildThread extends Thread{
@override
public void run(Q{
[/ ERE R TREPATHE
}
}
/ /G RN R
childThread childThread = new childThread();

SCIMRunnableE

public class childRunnable implements Runnable{
@override
public void run(Q{
[/ ERR R R EPAT R
}
}
//BIERLLFEN 5
Thread childThread = new Thread(new ChildRunnable());

LFNEWREHEREFRSWIFMERAAR, BWHBASHNT. JavaiEEEMT, MEEEIREIRUNNABLERE. MNEWIX
SHIREIRUNNABLERS, RREiRRAXRENRAIstart()73%EIE,

[/ QIR LN R

Thread childThread = new Thread(new ChildRunnable());
/ /A start Qi E LR MNEWIR A #e FIRUNNABLEIR A5
childThread.start();

RUNNABLEZITERMINATEDIRZS

SAEHITrun0FERE, ZERTrun(EEERIMERE, &KL, HWRIATERMINATEDIRE., WMERBEIIFEFRrun()7FiE,
A LATERiInterrupt()75i%.
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ER: BTEMRERLRK, FTLBdRo Y S, Sk, 8k (HTTPIROSER+SMzURASERE) = A&,
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e XEIRSMPREE! !
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o BRSSMEE (REIFVARIFREE) .

H, piEXNERITIRE, thanors, BIERRATFI0MER, XAFpREITIEREE, NEMEX LR, Rt ESmEs
—ESMER _Ei T EAIDRE.

PRI —ARFSRIEHRRIRSERAVESE, ol RIEW+—RIRIE, TR618AIRIR, 12306A9ERE.

PRAMLEERIER?

XEB, BABEE—MITF, BRIEHT— N EHERES, %’l\*ﬁﬁxElEl’JEﬂl% SRR IURAS T BRI ISR PR SR B3R L3k T
BIES0fE, SRR BEOMBNHABRE TERE, LFEATAT. ME, BATRENBNATR, FS8TEAHEER
SHIHEE,

BATZAMAIRISXF AR EIZRE? —FABMESRMERR. 2RT, RTRRZI, FEEMIMERR, BRITXEXE
FEEHIRR.
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o WEHIEERNEHAESERE IMRRITER, BReEEFRAXEIVEE

PRI EGESHREAENFIRE, BT RRATUABEORASEREESRRRSHERSSH, SEMEERRSTA
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EREAREREIENR: RAEHET, W, FUASHERBERR,
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S{EnimE

EEERWNAY, BHAXRGSEIE— I EANNL, BMEXERSH AR, thal: REao+—. \}E618 R 18
WE‘EE:? XEHMBHAORESHADR. KTUR, MMHITLUSIENAS—RYE ([EHX] & b2
GRDREREFDE )

KTF UKaHEAK] MEARS, BHES [(BHK] TEXE.
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iHEERE
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BREFEORERONRERAT 1O, FEZHEENEEERAEER, BBAEEIZITEES.
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MRIBERT2000R, AFATLEEETRRKIER, MEAESRIIKENERRY, BRIt ERREER1IRA.
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BaEn

0:00 1:00
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IHEBIEONS A6, FE—EARI107, S\EZ100, HIINNEEOREAAEN—%, S I8HEE AR,
flgn: —MBRTE0:355X, BPA0:30ZI0:39RTIHIRES+1, BABMBENREARRIGFAENDIE? 0 LE, 0:59%iA#9100

MERSERBXIEIEFF, M1: 0EIANERSELRETH, BHAABH—E, BPALLNEEOMNSIBEREFE2007,

B TIRER00, FTLALESRESIEMHSRAA TIRR. BLEFHHGEEE, AU, HOUHEREEMESNRIEE, Rfe
IHHSREERSENNEEARTS, RS,

HUETIE, SBAEORTHNS, IR L.
LA

BEOREHEK (5K SHAZRRER, BRUIEEHEERY, HKRNEETIAMaEZEH, JUEHRRE LR
1TBRBIEIRRIEIER, B,
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FHAMBAFEIRRER |
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M EESFAILIEY, SHEFERER, BEFHESHoken, B—ITAREHY, tokenlAEEAIEREHERIER, HEIXZIRE
NEE, ZRAtcken2FEF. BE—NMERIIKE, ME=HERIR—Moken, WRRHtoken, FHREEE.

SIEMEERRTRRE,
SHEFEEIACIR

GuaValERIRH T SIPHESIANEIEN, ATERERN MERRateLimiter KRl — M SHREIRAE, th: SROMEISIRIEIL
E05, IBARateLimiter HEATLURE AR RNEISAN M, HELEBEDHTHENE, KETBHHIRE.
FRRETH

XE, HET—MERGuavalERRSLISHEBELZRIRAI, AR,

package io.binghe.limit.guava;
import com.google.common.util.concurrent.RateLimiter;

/:‘: *
* @author binghe


af://n3060
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* @version 1.0.0
* @description AfifE:
*/
public class TokenBucketLimiter {
public static void main(string[] args){
/ /AR B R 5 A4 R
RateLimiter Timiter = RateLimiter.create(5);

/ /IR [EME IR A R H R L — A 2 R BT A 2R AR I ], B A
System.out.printin(limiter.acquire(l));
System.out.printin(limiter.acquire(l));
System.out.printin(Timiter.acquire(l));
System.out.printin(Timiter.acquire(l));
System.out.printin(Timiter.acquire(l));
System.out.println(limiter.acquire(l));
System.out.printin(limiter.acquire(l));
System.out.printin(limiter.acquire(l));
System.out.printin(Timiter.acquire(l));
System.out.printin(Timiter.acquire(l));

HIBRISEIAFE SR, HMEFEMAGuavatEZRfIRateLimitersSERM T —MEERBTRAS NSRS, ARFMMETIRENShE.
HAIFERIBIT RN, BHRNERERU TR,

.0
.197294
.191278
.19997
.199305
.200472
.200184
.199417
.200111
.199759

O O O O O O O O o o

MEIHERTLIEE : S—RMERRESIER, REARTIEN0.0, BHEIFEERE. ZEERMETRINSIER, #arEs—
TERURSIE), XEAAVE? BER, EFTRATS M EE, BMETIRIS B EAIZE—R— R H AR E!

R AHFEGuavafsCELEIXFRY: B EFR RateLimiter. create(5) SIESIR@ISRAT, RREWMIESNSRE, 17EF 10002
7, BHiEER200= EEFRA— S,

LR NETIEFRT, F2FiE{TR RateLimiter Timiter = RateLimiter.create(5); A, MELMEIEHMA— ISR, HEFIET
F|gE— system.out.printin(limiter.acquire(1)); i, HFHEHFELFE— I, BEFREIX NS, FHSBEHENE.
SRTFEFFREEE THTES, BT EFSER200ZWEIEFMA—N S, AL, SRENSRERT, ERREIFERE2002W AR,

EERERG
BIIERE—NREREBHNRG], RBREIEN TR,

package io.binghe.limit.guava;
import com.google.common.util.concurrent.RateLimiter;

Vs
* @author binghe
* @version 1.0.0
* @description AfifE:
:‘:/
public class TokenBucketLimiter {
public static void main(string[] args){
/ /AR BRA R5AN4 f
RateLimiter Timiter = RateLimiter.create(5);

/ /IR [EME IR A R H IR L — A 2 R BT AR 2R AR 1), B D
System.out.println(limiter.acquire(50));
System.out.printin(limiter.acquire(5));
System.out.printin(Timiter.acquire(5));
System.out.printin(Timiter.acquire(5));
System.out.printin(Timiter.acquire(5));



ERRBERTEN: SOERBTHRASNCE, SRMMEPIREC0NSH, HERMRIRARE, FEERMETHIRES
MR, BTk, FNETEREE TR,

0.0
9.998409
0.99109
1.000148
0.999752

IETHBE, RARAHSTHIIH0.0E, SFRAFFTIHEHRHESR.

RS EBRAS NS, HiEFIE1TE rRateLimiter Timiter = RateLimiter.create(5); BY, MRABFHASHE.
LiE1TH system.out.printin(limiter.acquire(50)); B, KIMBRRHMSIFIENSH, £ T0.080, FTR, BFRE—
System.out.printin(limiter.acquire(5)); Bd, £#&79.998409%), IMITAILABET, HHAXEBESIEER10FhHRTEIR?

XEEIFEAEH RateLimiter Timiter = RateLimiter.create(5); fXRBEMEFHMANSHER, —FEMNGS, M
system.out.printin(limiter.acquire(50)); FBEIRINS0NSHE, BREKINS0NSHEFERZ0F#TE), XERHERH
BHRNSONSHETEE10/08h, FRFE—RMEHIRENSHERT, RIRFUARET . M /GRS RERT, 88 78I 070 AYRTIE).

GuavalEZRSFsRRing, (BRARAREZEEAERE, SHIRE, hHER: ARAREZRE, BXIERE, RIRMEES
RIERFTEZRAORIIAL AL, BAIMRATORERS, ERMEFIRESONSHEE, BRMERIRENSE, Nefes1 0/ Aar
AHiED,

GuavaSEERIERNIT =

* RatelLimiterER<SIEEEIE, SEHTOMMNER, WRIRENSHAMRERILRIE, WASSHSS, BERNSH.

* RatelLimiter AT RRACH, FILAATLRMRARE, HMRRMNREHERSNCM, ATIHRSHEETERIRSE, 8
AP SEIVAES S

° RatelimiterfEiR B BBRICHEAINES, RENEFEHGHAHTHE, DI — MRS EAEESHIIEIET—X
IBRFEZHERADS, BHEABI—NERETES. X8, IMENEFFERT)

(ZRFREFSE TIMTRHTTPIEORR? ExBiET! !
S{EniE

EEERWNAY, BHARSGSEIE— I EANN, BREXERSHALR, thal: REAON+—. F=HK618. R, &
MRHES, XUHRHANARESHATR., XTRR, IMMHITUSIRNE—HRXE ( 7] SHE

N /|\,><\ = /|\/><\! ))

KT UKEIEAR] MEARS, BRiES [BHA] TEXE,
IR BTSRRI, LIRS 9 Big, B Tk (HTTPEO ST+ HfzlfRimsEik) =K&5.
Higks:
HER:
TR B RE e Fgithub:  https:/github.com/sunshinelyz/mykit-ratelimiter

HTTPIE[C1PRiSE Rk

XE, HISSMwWebEOMRIR, BAAIA: FRABENHRIRET SERTE AT EORT.

AMERERREIE ORI

EEIRE

XE, HAMEASpringBootBkIEZHttpEZOMRIRINE , SpringBootMBAR LIAZ—MMavenIiE. AL, IMKEH(IRILIER

BliE— " MavenIiH, EIXBHIMBEEFRAmykit-ratelimiter-test, HER3R, FEpom.xmISZERERINN KEEIR B EEI—
SpringBootInH.

<parent>
<groupId>org.springframework.boot</groupId>
<artifactid>spring-boot-starter-parent</artifactid>
<version>2.2.6.RELEASE</version>
</parent>


af://n3083
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https://mp.weixin.qq.com/s?__biz=Mzg3MzE1NTIzNA==&mid=2247484357&idx=1&sn=23e6e38143704db0fa4588186b534e13&chksm=cee51c08f992951e5b883c55b788588f9cbc822e41694b5b4a334ea5d2dc0ae62a5d64e39dc2&token=1388808518&lang=zh_CN#rd
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<modelversion>4.0.0</modelversion>
<groupId>io.mykit.limiter</groupId>
<artifactid>mykit-ratelimiter-test</artifactIid>
<version>1.0.0-SNAPSHOT</version>
<packaging>jar</packaging>
<name>mykit-ratelimiter-test</name>

<properties>
<guava.version>28.2-jre</guava.version>
</properties>

<dependencies>
<dependency>
<groupId>org.springframework.boot</groupId>
<artifactid>spring-boot-starter-test</artifactid>
</dependency>

<dependency>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-web</artifactId>
<exclusions>
<exclusion>
<groupId>org.springframework.boot</groupIid>
<artifactIid>spring-boot-starter-tomcat</artifactIid>
</exclusion>
<exclusion>
<groupId>org.springframework.boot</groupId>
<artifactIid>spring-boot-starter-Tlogging</artifactIid>
</exclusion>
</exclusions>
</dependency>

<dependency>
<groupId>org.springframework.boot</groupId>
<artifactIid>spring-boot-starter-undertow</artifactid>
</dependency>

<dependency>
<groupId>org.springframework.boot</groupId>
<artifactIid>spring-boot-configuration-processor</artifactId>
<optional>true</optional>

</dependency>

<dependency>
<groupId>org.springframework.boot</groupId>
<artifactid>spring-boot-starter-data-redis</artifactid>
</dependency>

<dependency>
<groupId>org.aspectj</groupId>
<artifactId>aspectjweaver</artifactIid>
</dependency>

<dependency>
<groupId>org.springframework.boot</groupId>
<artifactid>spring-boot-starter-aop</artifactIid>
</dependency>

<dependency>
<groupId>com.google.guava</groupId>
<artifactid>guava</artifactid>
<version>${guava.version}</version>
</dependency>
</dependencies>

<build>
<plugins>
<plugin>
<groupId>org.apache.maven.plugins</groupId>
<artifactid>maven-compiler-plugin</artifactId>



<version>3.1</version><!--$NO-MVN-MAN-VERS$-->

<configuration>
<source>${java.version}</source>
<target>${java.version}</target>

</configuration>

</pTugin>
</plugins>
</build>

FILAEER], BAETE TSI T SpringBoottExfartIsh, E3IAT guavalER, HiAk28.2-jre.
LEEL RS

XE, HFEERE—OEONRRTEE. 8%, BIIENX—1PayServicelE[FIMessageService#[], PayServicelE[1+E
BT EEEAISZT1SS, MessageServicelEIERIRIXBER., #EOMNEN S B TR,

e PayService

package io.mykit.limiter.service;
import java.math.BigDecimal;
Vs
* @author binghe
* @version 1.0.0
* @description LA}
%/
public interface PayService {
int pay(Bigbecimal price);

e MessageService

package io.mykit.limiter.service;
Vs
* @author binghe
* @version 1.0.0
* @description fRLRIEN SRS
~,‘:/
public interface MessageService {
boolean sendMessage(String message);

ETE, SIg—BRISEHE, DBIAT.

e MessageServicelmpl

package io.mykit.limiter.service.impT;
import io.mykit.limiter.service.MessageService;
import org.s1f4j.Logger;
import org.s1f4j.LoggerFactory;
import org.springframework.stereotype.Service;
Vi
* @author binghe
* @version 1.0.0
* @description AELSZIIKIEH S
*/
@service
public class MessageServiceImpl implements MessageService {
private final Logger logger = LoggerFactory.getLogger(MessageServiceImpl.class);
@override
public boolean sendMessage(String message) {
Togger.info("iikiH Ek===>>" + message);
return true;

e PayServicelmpl

package jo.mykit.limiter.service.impl;
import io.mykit.limiter.service.PayService;
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import org.s1f4j.Logger;
import org.s1f4j.LoggerFactory;
import org.springframework.stereotype.Service;
import java.math.BigDecimal;
Vs
* @author binghe
* @version 1.0.0
* @description LA}
*/
@service
public class PayServiceImpl implements PayService {
private final Logger Togger = LoggerFactory.getLogger(PayServiceImpl.class);
@override
public int pay(Bigbecimal price) {
Togger.info(" X ftlTh===>>" + price);
return 1;

HATEEUSATIAEER, B, REEFTIGETIEH THEXAEE, FRESIERILSEE,

Tk, BRI IAControllersiPayController, EPayControllerssaiEMpay(\73iEH R TIRR, SHHREBFHA2NS
h8, FFEEPRMETIRESRE, NRAESOOEMAIRERENEISHRNE, FATTLINERERSIERAE.

PayControllerf9{ABaN N F7m.

package io.mykit.limiter.controller;

import com.google.common.util.concurrent.RateLimiter;

import io.mykit.limiter.service.MessageService;

import io.mykit.limiter.service.PayService;

import org.s1f4j.Logger;

import org.s1f4j.LoggerFactory;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.web.bind.annotation.RequestMapping;
import org.springframework.web.bind.annotation.RestController;
import java.math.BigDecimal;

import java.util.concurrent.TimeuUnit;

Vs
* @author binghe
* @version 1.0.0
* @description Jlit{%E R
*/
@RestController
public class PayController {
private final Logger logger = LoggerFactory.getLogger(PayController.class);
Vasi
* RateLimiterficreate() HiEHEAN—NSH, FombAEEREZE2r/s, B LLEEFD 244 R 2 [a) Hf rh N 2 i
*/

private RateLimiter rateLimiter = RateLimiter.create(2);

@Autowired
private MessageService messageService;
@Autowired
private PayService payService;
@RequestMapping("/boot/pay™)
public String pay(Q{
/ /iR A
String result =
//WRAREE, & P i SR AR SRHCA W, a0 SRAE SOOZE R0 AT IR B AW, U B 4378 TR 5% P Ak 22
boolean tryAcquire = rateLimiter.tryAcquire(500, TimeUnit.MILLISECONDS);
if (!'tryAcquire){
result = "iHRL L, BRI
logger.info(result);
return result;

}
int ret = payService.pay(Bigbecimal.valueof(100.0));
if(ret > 0){

result = "ZAHKIN";

return result;



result = "SZAPRIE, BB,
return result;

&a, FAPBREEZEmykitratelimiter-testBAWZ RN, W TR,

package io.mykit.limiter;
import org.springframework.boot.SpringApplication;
import org.springframework.boot.autoconfigure.SpringBootApplication;

/7‘:7‘:
* @author binghe
* @version 1.0.0
* @description HiHJgzh3
%/
@springBootApplication
public class MykitLimiterApplication {

public static void main(string[] args){
SpringApplication.run(MykitLimiterApplication.class, args);
}

ZEit, FANMEREES IR Web R R E AT 7.
iIZ17IRE
IMBEeETRE, FIIR=ETIE, 1517SpringBootIMBELREHR, BHiFizfTMykitLimiterApplicationZ&f9main()75iAB0A],

REIETAIE, BAVENLSESHNGEE: hitp:/localhost:8080/boot/pay. TREIAHIH" S{IAIN M9, BB EE
BINY . YRR,

<« c @ © @ localhost:8080/boot/pay
B3 BHgoogle BHEE BREE EER BB Ok Exk St Ean
TRk

e, FRFET R, FIREMARR. Tk, HIAEAORINERS, LR, NSRBI STARN, Bil—RIE. "7,
LUNNGIZ

&« ¢ @ @ @ localhost:8080/boot/pay
43 Bgocgle BHEE BRE BHER DRF BOEE B3k Bt Ban
BT E, ERE

fEPayControllerZ(/ifE—sendMessage()/5i%, HEHHNRRXEEERED, RAFEERTIRARE, BENRREBI TR,

@RequestMapping("/boot/send/message™)
public String sendMessage(){
/ /R R O
String result =
//PRRACEE, 7P il SR AR IRECA W, A SRAE SO0 A0 I A IRER B A i, U B3 7 TR 25 P i Ak 12
boolean tryAcquire = rateLimiter.tryAcquire(500, TimeUnit.MILLISECONDS);
if ('tryAcquire){
result = "iEHREZ, BRI
Togger.info(result);
return result;

wo,

}
boolean flag = messageService.sendMessage ("7 B /AW KME+1");
if (flag){

result = "JHELERIN";

return result;


af://n3133
http://localhost:8080/boot/pay

result = "WHERZERM, FHik—xiE
return result;

sendMessage() /5 AR BIZEFIE TR Spay(/5iEEE, FHARNSEEAa) http://localhost:8080/boot/send/message ih
HHSIHIRER T, AMKEIIRT LB T5IE.

A ERERRSCIBRITRER =

BYMRENRS, ORI, SEREFHEROMTIRAN, MERTRHEITTR, SSERBERXERR, 81 5EF+H
NVFHES—RIERRREE, KB +onR.

AMEIREIR RS TURAVIERRNR? FA T LAER B E SUERRH 7L,

(ERA R SCHNE IR

ERBEENER, BN —LERSZERERERAOES, EFEMIERSSZIE77E EN EAANAYERERIE.
EIXIERA X MRIBAILAIRS, TR TFEENERIIL.

EMBEEX LR
S, BABREIE—NEEER, WA

package io.mykit.limiter.annotation;
import java.lang.annotation.*;
Vi
* @author binghe
* @version 1.0.0
* @description SZELRAE E EM
*/
@rarget(value = ElementType.METHOD)
@Rretention(RetentionPolicy.RUNTIME)
@pocumented
public @interface MyRateLimiter {
/ /114 FEUARA TEON 4> WL ) T 2
double rate();
/ /A RRAT I A FL 1 e B i 1)
Tong timeout() default 0;

BENERm=m
BTR, BAIEEI— MIEZEMyRateLimiterAspect, 31 TFA7R.

package io.mykit.limiter.aspect;

import com.google.common.util.concurrent.RateLimiter;

import io.mykit.limiter.annotation.MyRateLimiter;

import org.aspectj.lang.ProceedingJoinPoint;

import org.aspectj.lang.annotation.Around;

import org.aspectj.lang.annotation.Aspect;

import org.aspectj.lang.annotation.Pointcut;

import org.aspectj.lang.reflect.MethodSignature;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.stereotype.Component;

import javax.servlet.http.HttpServietResponse;
import java.io.IOException;

import java.io.Printwriter;

import java.util.concurrent.Timeunit;

Vi
* @author binghe
* @version 1.0.0
* @description —MIRAYIHA
*/
@Aspect
@Component
public class MyRateLimiterAspect {


http://localhost:8080/boot/send/message
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private RateLimiter rateLimiter = RateLimiter.create(2);

o

@pointcut("execution(public
public void pointcut(){

jo.mykit.Timiter.controller.*.*(..))")

g NI TRPS
*/
@Around("pointcut(")
public object process(ProceedingJoinPoint proceedingJoinPoint) throws Throwable{
MethodSignature signature = (MethodSignature) proceedingloinPoint.getSignature();

/ /A AR 7 7 bR A A fE@MyRateLim tervEff
MyRateLimiter myRateLimiter = signature.getMethod() .getDeclaredAnnotation(MyRateLimiter.class);
if(myRateLimiter == null){

[ /R IEESRAT, AT H AR 7%

return proceedingJoinPoint.proceed();
}
/ /ARBUEfRE B2
/ /3R & R %
doubTle rate = myRateLimiter.rate();
/ [/ 3RIBRE ) i S5 AR A R TR I ]
Tong timeout = myRateLimiter.timeout();

/ /BB IR

rateLimiter.setRate(rate);

/ / FIWr s - v 5 A W 75
boolean tryAcquire = rateLimiter.tryAcquire(timeout, TimeuUnit.MILLISECONDS);
if(ltryAcquire){
/ /W55 15 4%
fullback();
return null;
}
/AREEI AR, BAERAT
return proceedingJoinPoint.proceed();

© FRgLAbEE
*/
private void fullback() {
response.setHeader("Content-type", "text/html;charset=UTF-8");
Printwriter writer = null;
try {
writer = response.getwriter();
writer.printin("iha T, Bl -klik? ");
writer.flush(Q;;
} catch (I0Exception e) {
e.printStackTrace();
Hinally {
if(writer !'= null){
writer.close();

BENENIEE IR SIS, BRFAER T, AREREMaLFETE DICTRA] SEAREHITIRGE,
TR, FAI¥uETFPayControllergéshfsendMessage()/5i%, 1Y IE R BB AR,



@vyRateLimiter(rate = 1.0, timeout = 500)
@RequestMapping("/boot/send/message™)
public String sendMessage(){
/ /R A O
String result = ""
boolean flag = messageService.sendMessage ("5 E &N KAE+1");
if (flag){
result = "WHERIERIN";
return result;
}
result = "JHEKIERE, FHiK—XE. . .";
return result;

}

B{TAREIR

EEBMBLREER, REEETMykitLimiterApplicationZE FHImain(75ABIR], X8, ATER, EIIEENIEESFTERERAN
HEREtEESRI TR

EYES ST
<~ ¢ @ © @ localhost:8080/boot/send/message
48 Bgeoge BEE BRE BER BRF ORE O¥k Bk San
EEEERID

BTk, HAOTRERRIRIFTNIESES. SHIERRERY, Bif—XIE."H5FH, HIAEEMABRRERIE,
<« c @ @ @ localhost:8080/boot/send/message

B8 Bgegle BEaE BORE SEn OEF Ok Oxx Os Ean
HET, El—REE?

E?Bﬁlllb%iﬁgimpﬁlllbngﬂ:u\

EN AR R TR EEMES, WRENAREISaRSHHITOMN. &8, N EERRHSMAER
T R, FANFEERSHRIRR. EFESHUFRT, MASIPRTIERE, HOIMAET—RPEiTNE

(ZRREn=ETUISEM A HRER? EREMNEET! !

E{EniE

EEERNAY, BHRRFSHIE—MEANNM, BREXERESHALE, thal: REao+—. ???%E618 "5‘% i
MRHESE, mﬁbﬁﬁ%ﬁiﬂﬁxﬁéﬁ#ﬁiﬁa KFRR, IMKHIITTASIERNS—RXE ( ] &

KT UKaEAR] MEARS, BHES [BHK] TEXE.
TR BTEMREEEIS, FLERS A i, BiE. ST (HTTPEOSEM+DhaliRiRsi) =XE85.

IMBRBERAEgithub: https://github.com/sunshinelyz/mykit-ratelimiter

? EEET! | ) —AIEN EHTSII, BXMENEETEN
BT L) —NXHIRE. IMMEIIETLSE UKiaiR] MEARSk
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BIENERRRSEE— M REHE: EAELRN, AERSHHNN, THERIFIMNSHIAR FRIAREPE. Ba, ET
3k, BAIFNE TSIz R E RS HIURAR.

AHARMAIR BN EFTEGRRIRS MR LB, F—09. TLURMARedis+LuafiiARSTH, B XMEAR LSS R ISMTRE
AIPRIR.
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TEATY REFNESIThRE.
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https://github.com/sunshinelyz/mykit-ratelimiter
https://mp.weixin.qq.com/s?__biz=Mzg3MzE1NTIzNA==&mid=2247485730&idx=1&sn=dd48c84389aae92f0126f1c815f71d20&chksm=cee516eff9929ff932ae3d53928e227492afff5149b34351e2060e0b4d7d6124063cacb52799&token=430998188&lang=zh_CN#rd
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Redis+Luafi AL H IR RS
AT LAERRedia+Luafii AN AR EA TN D B ERR TR —HILBIRA, Redis+LuaSCIfILuafiiA:

Tocal key = KEYS[1] --[RUKEY(—F—1)
Tocal Tlimit = tonumber(ARGV[1]) --[yi )/
local current = tonumber(redis.call('get', key) or "0")
if current + 1 > 1imit then --fBHHIR7 AN
return O
else --ifk#+1, FF¥E2LH
redis.calT("INCRBY", key, "1")
redis.call("expire", key "2")
return 1
end

BT LARIRAN RO R RS SIE AR iR L uafilA g,
(1) HFLuafiAd, BRNMEREE, FAkEWRedisSMARERIIRIIEMSE, H5I/: KEYS, ARGY;

(2) TERIFIRZEKEYSETR— MRS IR, ELuallAFBIE RS | FRA T IRBEENRIE.

(3) ENFIRERARGVEISHLRRIE, ALIR— I EE MEIZAISE, EXNEILualiiAh5—MBARGVIXMIARIL, KBTS
H R BT EAE THRIREL.

(4) DIHRERE—MLualiAd, XENFHZHFHEHIIEReds 5.00RA (Redis 6.03IFZE&FE) |, PUTHIBERZHEREN,
L, Redis+LuafIsbIESHRE&EREN, FEERBRTFL.

X8, FEIE— MRS, BPHMERFIERE MR- RENATOEN, ESLEREN, HIIBMARTFIEERE,
BTk, BAITLMERIN T ava ik I R B R 2R,

//Listé#ELuafIKEYS[1]
String key = "ip:" + System.currentTimeMillis() / 1000;
List<String> keyList = Lists.newArrayList(key);

//List#ELuafJARGV[1]
List<String> argvList = Lists.newArrayList(String.valueof(value));

/ /A Luali AR HHAT
List result = stringRedisTemplate.execute(redisScript, keyList, argvList)

Zith, FAIEBAINE T EFARedis+LualiASLI S HURRAISAEE, FHEH T Lualil AR rI OCISFD) avaf2FRiE A Lualii sy
BOHED, TR, BAIMaIFE—MERRedis+LuafI ARSI U RIRZES].

Redis+Luafiil AN HIUERiTR RS

X8, BAWE ( [EFHA] ZRRSHE TEAHTTPECRR? BFHET! | ) —PRIsSAIEW, tRBIaENE
RAIFECRSEIA . AREHE TRRR, RNEXERANER T Redis+LualiARI SN T £RR—APRME. E Tk,
B — I F LI E=H.

SUEER
B, RIVERBES, EXMEHAIMyRedisLimiterfSiEiE, BUAATBITATR.

package io.mykit.limiter.annotation;
import org.springframework.core.annotation.AliasFor;
import java.lang.annotation.*;
Vol
* @author binghe
* @version 1.0.0
* @description [ 7E M SEIL A0 2UPR I
*/
@Target(value = ElementType.METHOD)
@Rretention(RetentionPolicy.RUNTIME)
@pocumented
public @interface MyRedisLimiter {
@AliasFor("1imit")
double value() default Double.MAX_VALUE;
double 1imit() default Double.MAX_VALUE;


af://n3177
af://n3189
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EMyRedisLimiter;F#MEB, il AvalueBHERINT BIAlImit, EFH(IEIEFER@MyRedisLimiter;F#RY, BIRJLAER
@MyRedisLimiter(10), tEILAEEFI@MyRedisLimiter(value=10), FEJLAEA@MyRedisLimiter(limit=10),

e[ iEES

TR, FRAIFSkEIE— M EZEMyRedisLimiterAspect, MyRedisLimiterAspectzS/EFRFEEMT@MyRedisLimiter;E
%, FERITIRMAEIN, X, MARERINIEENEERRNAEZPHIITREANRMEZET, REERIIEFERRNAEL
AIN@MyRedisLimiter;X#2R0a], BRI TR,

package io.mykit.limiter.aspect;

import com.google.common.collect.Lists;

import io.mykit.Timiter.annotation.MyRedisLimiter;

import org.aspectj.lang.ProceedingloinPoint;

import org.aspectj.lang.annotation.Around;

import org.aspectj.lang.annotation.Aspect;

import org.aspectj.lang.annotation.Pointcut;

import org.aspectj.lang.reflect.MethodSignature;

import org.s1f4j.Logger;

import org.s1f4j.LoggerFactory;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.core.io.ClassPathResource;

import org.springframework.data.redis.core.StringRedisTemplate;
import org.springframework.data.redis.core.script.DefaultRedisScript;
import org.springframework.scripting.support.ResourceScriptSource;
import org.springframework.stereotype.Component;

import javax.annotation.PostConstruct;

import javax.servlet.http.HttpServietResponse;

import java.io.Printwriter;

import java.util.List;

/:’: &
* @author binghe
* @version 1.0.0
* @description MyRedisLimiteryEfifitt)mss
*/
@Aspect
@Component

public class MyRedisLimiterAspect {
private final Logger logger = LoggerFactory.getLogger(MyRedisLimiter.class);
@Autowired
private HttpServletResponse response;
@Autowired
private StringRedisTemplate stringRedisTemplate;

private DefaultRedisScript<List> redisScript;

@PostConstruct
public void init(Q{
redisScript = new DefaultRedisScript<List>();
redisScript.setResultType(List.class);
redisScript.setScriptSource(new ResourceScriptSource(new ClassPathResource(("Timit.lua"))));

@pointcut("execution(public * io.mykit.limiter.controller.*.*(..))")
public void pointcut(){

@Around("pointcut(")
public oObject process(ProceedingJoinPoint proceedingJoinPoint) throws Throwable{
MethodSignature signature = (MethodSignature) proceedingJoinPoint.getSignature();
/ /15 A3k EMyRed T sLimi terid:fif
MyRedisLimiter myRedisLimiter =
signature.getMethod() .getbDeclaredAnnotation(MyRedisLimiter.class);
if(myRedisLimiter == null){
[/ IEERAT I
return proceedingJoinPoint.proceed();
}
//RBGEMR LS5, SREEE B 1E %
doubTle value = myRedisLimiter.value();


af://n3195

//Listi#ELualfJKEYS[1]
string key = "ip:" + System.currentTimeMillis() / 1000;
List<String> keyList = Lists.newArrayList(key);

//ListiELualARGV[1]
List<String> argvList = Lists.newArrayList(String.valueof(value));

/ /A Lual{iA 4047
List result = stringRedisTemplate.execute(redisScript, keyList, String.valueof(value));
Togger.info("LuaiIAKHATEHE: " + result);

//LualfiAiz (510, R HRE RN, IR E 1R REAT B E R E KN
if("0".equals(result.get(0).toString())){
fullBack();
return null;

/RIS, k82 R
return proceedingJoinPoint.proceed();

private void fullBack() {
response.setHeader("Content-Type" ,"text/html;charset=UTF8");
Printwriter writer = null;
try{
writer = response.getwriter();
writer.printIn("[FHERM, WERERE. « « ");
writer.flush(Q);
}catch (Exception e){
e.printStackTrace();
Hinally {
if(writer !'= null){
writer.close();

RS A classpath B R FElimit. luaBilA S 4 SRIBE S B HTIRIMAVERIE, BRlimitluaSXHHH TS RIREIONIZRT
HRRIBE, BNARHTRAEIE, R, MEPEEFEALualiA, A, BTIE, RNMNEEEREPEIELualiiz,

BUEElimit.luafl &34
eI classpath B R TR limit.luafllASI, USRS AR,

Tocal key = KEYS[1] --FRUEKEY(—Fb—1)
Tocal Timit = tonumber(ARGV[1]) --FR¥i /I
Tocal current = tonumber(redis.call('get', key) or "0")
if current + 1 > Tlimit then --fn5S@ HERA A/
return 0
else --iER¥+1, FHEE2MITIH
redis.call("INCRBY", key, "1")
redis.call("expire", key "2")
return 1
end

limit lualiA AR, XA BEAT .
FEOIER

ERRSR. BTEMAITIEE. Luafi A HEBEERF. BPA, B3R, EfiJEPayControllerdéshfEsendMessage2()/5i& Lidv N
@MyRedisLimiter;£fi#, FHEBlimitEHRE10, INTAR.
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@vyRedisLimiter(limit = 10)
@RequestMapping("/boot/send/message2™)
public String sendMmessage2(){

/ /R A O

String result = "";
boolean flag = messageService.sendMessage ("5 E &N KAE+1");
if (flag){

result = "JEfERERIS! "

return result;
}
result = "B, JREBHDET, EHHKX—TE";
return result;

4k, FAIBREI T sendMessage2() 7555, SRS REEAME10MER, BPA. E K, BiIHER MeterXdsendMessage2()itt
i,

WS VR

LERS, FAiEFMeter#H T EN, X8, FAIEEILEENS0, BHER: SB50MEERSHERINENED, MeterfIEE
WA,

: et el |
gt

r Eiﬁiﬁ# Eh:

o A £d

>$ WITPEHEA(E TERMEE AR RN ATAEE

HITPiFR @ ks OStare Next Theead Loop O fEIEEE O BIEMIE O Stop Test Now

SEER
[gs: = |

Ramp—Up Period (in seconds): 1
fEerg Oz 1
[JDelay Thread creation until needed
Oiges
REEmRE
{HENHIA) () |
BEER () |

REFHiziTlemeter, SRR,
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BfT5ME, HIREF NMeterfSIKER, T
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NIRERTUEH, WiKPiEEERoEOREEIR IEIT”IJXUE IRSSERFFNET, IBHR— T, REEOFRAT. maEE,
NERSEOMINRE TIRERIERD! M7, XERARIIRENZIZEOEE "‘5%77&”:‘10//\1%;2‘? AES— R MIBIEEOR, A
HEAY1 ORIERATIR A B EAIEML! B9, FEEIE|Q§RDTJE REIBNF, RSS|FNET, BEHA—TIE". MEEAERX
NRE T REEREMD! TR, REEERIEREERES M RIRRRAEA.

A YEFARedis+LuafIARSHEIMABRMS N, TLAE)avaflZ it TERERE, XMA IR LRNRA—HIRR, TieE i
BERRERTIB TR, BEXHEEH TR LARRER.

BB REATERGT, IMKBTATLETE DITRAR] BEARSEERS0— (
s ey G e S O ey )
SE BRI S RIS, HREIEER A RA AL,

Nginx+LuaSEil 53 HUBRTE

Nginx+LuasSLMH R RR, EESAENANALL, BHENRANTRENOBTRER. X8, HEATEU—NLIREGIRR
SRiBANMEIEEFANginx+LuasREEIM S =R R,

B, HIFEEE—MLualllE, MASHHIREW TR,

local locks = require "resty.lock"

local function acquire()
Tocal Tock =Tocks:new("locks™)
Tocal elapsed, err =lock:Tock("Timit_key™) --Iijs4i
Tocal Timit_counter =ngx.shared.limit_counter --i[%(%

local key = "ip:" ..os.time()
Tocal Timit = 5 --[Ejii A/
local current =limit_counter:get(key)

if current ~= nil and current + 1> Timit then --fI@ I
Tock:unTlock ()
return 0
end
if current == nil then
Timit_counter:set(key, 1, 1) --%—XiERESN R, KEkeylE AL, i E 1R
else
Timit_counter:incr(key, 1) --% —JFaanLEIA]
end
Tock:unTock ()
return 1
end
ngx.print(acquire())

SR RA IR EEBIua-resty- IockEFﬁ%;ﬂH%’iJ&J??fi@ T_ *&TI&EF'{E%ET B SIRENBIAGEBRTIRR), FHER
ngx.shared.DICTHZZF SRS 4ER, MNRFEEFRRUIER . ERRHREAENAMEETH (55 BEREMEH
THEERER) .

BTk, EEENgInxEInginx.confleBEX AP ENHIEFH, TR,

Tua_shared_dict locks 10m;
Tua_shared_dict Timit_counter 10m;

RgiE
WEIXE, EERSIMKETAERE: NRUAFEERRA, B4, RedissENGNEEREINER?

AILUX AR RedisFINginxEAEESIEENEERMNAN, MTF—REKNATINSHAREEREIREITEN. IAXALR
We? IBIEETE.

MRFNNAREEAIFEX, ATBE—SMEHEESHRRRH T, EILUSIRIRER AN AR, BRSEEIFR
Z, FJLWRIELIRERH TERE, (£ARedis+LuafI7aHHTIRR, EULMSEREIN LZRAINEHAREHITRRN (EEES
27) .

FHIENE: EAVSHERS, AHENERELTH. HZAINEHARG, RIVFTERBRX—E, FEN b
— it
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TR, BABENFRRLS R, TARRRADIRE. NFRBADIORE, MZERNERTHR,
MFWRFEIS, TLERBACRBETIRA, IMKEIIETLEEE UIRA] MIEARS, SBERSH (
VEFLENEE, TRFENDFIEDE ) —X, RANERITR— SRR ERS

YHAISEIR(Z iR & T RIS T UBRITE?
EHERFRIRG

SREREXRRLERE, BIMNEALRFEGESHRNREERFREESRRIREL? BARR, BIWSERTLULT, BA
HNRRESHIAY, AR FEEIWISM AT LERREE T, (B2, WRFREIIEIEREE R NI EADIE?
MEIXMER T X AEETIREIRIEINNEE, IRSEAIBGRIRALEEAIRG, AAROTRT, FNEGXMARESH A
8, BMAMERRER—LEMRERRRIFEIINERRS RS T, (. &7 B, BR RR. 850

X8, IS E SRR,

T 2EBRF?

EEHARST, RMERENRE: NEFARESE DR TIRESE N — M ARANERH TIRERRIFRIINERS, —Bik
ZIZRGTAIBREAN  (ELANRSPRAFBIEIEE) |, WATLIRA TE TSR IEX ISR,

o IBMRIRS (RIFRTEEDHEEIERNE) .
o HEASES (FLURPRES) .
o IRSBIER (REZCGARIFRREIRE) .

HIL, FEXHERHTIRE, tan10r/s, BIEMRAF10MER, XEFHMIRE TIERERE., NEMEN L5, R, HIHMER
—ESIER _EiH T EAIPRE.

R — ARSI R GRS RIDEE, LAl TR+ —HOIE, SUR61SHOIRR, 12306H182%,
fRAMLEERIER?

XEB, FABRE—MIF, RRIFMT —AERAES, M HRANIE, SSARIURTRAMEOIEREAERERA KT
BIE50(E, IREARITRAGEOFENFENETRE, LFATAT. ME, RATREOENATA, ESHTRRAHER
S5 HHITEE,

BANZAMAIRSXF AR E D RIE? —MEBANNESTRMERR. BT, RTIRRZ, EEEMAESR, BIITXRXE
FEZHIR.

o XHRRARIOR. 1818
o WEIEENSHAIESEE, WINRRITE, RETEuRERAXNSEEE,

PRI EIESHRIEENFIRE, BT RRATUABEORASEREESRARSHERSSH, SEMEERRSTA

TS,
EEERRHEEIENE: RSN, Wt SUSSHERMHITRIR.
ERRRREE

iHERER

BE e

IRMEEPREFERN—MENE, flgl, E—NMED1DHRAERFET0R, FATTUEFRHRE— MR, 8XEK
A, XAMHEEERYEI, IR MXMIHEEAHERTOHBESHEXIERNEERE1 SR, BPAREEREZ; MRz
BREFERERONREREAT 1O, FEZHEREEEREER, BPAEEIZITEES.

ERTHEERE T LABRIRG —ER ARG AR, tLEdREERh. S8, RIFRE HEEERRRE—ERERNR
IEREGBINR EAIRENHTIRR, E—MERARNCHERR, MARTIERRR.

0:00 1:00 2:00

counter 1.2...... 99.100 counter 1.2...... 99.100

reset counter
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EANFEE—NYHAE: FROSE——M8ZEESK, T0:590Y, BHEER100%, HEE1:00i5K1000%, BBAXMNEFE

MRIEKT 2000k, BFRALEEET RRAER, MFEEBIRIIRENERRG, BrRTREEEERREEHIIANA.
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REEER LI RARE.
ShEERE

Al A

1. BiLig10r/s
mwﬂﬂloo%wlﬁﬁi@%«‘.m 4T
S T E 54

®e
CX )

3.
2. itR— W —a, LIiER—>
T SR AR 0] PSR A
F H A BB fo iF X fh e i

5. A RAS 2 UE a1 R

v

MJ:IEIEP_IL‘XE':H CHEFERER, BEFHESHoken, B—FHARTHI, tokenlABEANERIFEEIER, HEIAZENE
NBE, ZRAtckenSHEFR. BE—NMERIRKA, MEZAEBR—Moken, IRGHtoken, BERLEE.

SHREEISRERE.
SHEHEEIAEI

GuavatEZHRM 7 SHEMBEIRRISCHN, A EEFERXIMESEMIRateLimiterZEBIE— NS REMRIRITES, tban:

B HERIShEERIE

8795, AB4Ratelimiter KA LUREI ARSI NEIS MR, FEUBEERHTHESH, AEIFERHISER.

FRRETH
XE, HET—MERGuavalEZRSLISHEBEFRIRAI, AR,

package io.binghe.Timit.guava;

import com.google.common.util.concurrent.RateLimiter;

/7‘:7‘:
* @author binghe
* @version 1.0.0
* @description 4 RitHHI%
*/
public class TokenBucketLimiter {
public static void main(string[] args){
[/ EFRDE AR B 5N A
RateLimiter Timiter = RateLimiter.create(5);

/ /IR EME R IR A R R — A R IR 2R I 8], A2 A
System.out.printin(Timiter.acquire(l));
System.out.printin(Timiter.acquire(l));
System.out.printin(limiter.acquire(l));
System.out.printin(limiter.acquire(l));
System.out.printin(Timiter.acquire(l));
System.out.printin(Timiter.acquire(l1));
System.out.printin(limiter.acquire(l));
System.out.printin(limiter.acquire(l));
System.out.printin(limiter.acquire(l));
System.out.printin(limiter.acquire(l));
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RIBRISCHAFEER, MEFEMAGuavatEsiiiRatelimiters4ER T —MEEBHBAS N OISR, RETETMERIRELSHE,
BRI IT RIS, MHRERER W TR.

.0
.197294
.191278
.19997
.199305
.200472
.200184
.199417
.200111
.199759

O O O O O O o o o o

NRHERTUEH : FRNEFIRESER, IRERRTEN0.0, BHEISFEZENE. ZESRMRRRESHER, BoiEE—
TERURSTE), XENAL? KB, BFTRATSMEE, BMETIRES BB AIZE R — A AT E!

EAEGuavalISCELEXIFRY: FAEF RateLimiter. create(5) SIESRAEISRAT, FRREGWHIES NS, 175 F1000%2
¥, BHEER200ZEWEEFRA— S,

R NETIERFRY, BFiE17E RateLimiter Timiter = RateLimiter.create(5); Bf, MESPABFRA— IS, HEFIET
F|gE— system.out.printin(limiter.acquire(1)); i, HFHEFELFE— SIS, BEESREUX NS, FHSBEHENE.
AR THITE, BT EFRSER00ZMWE@PRA—NShE, L, KIS, 2 | FE 22002/ EA.

RERETH
BIIERE—ANRERBHRG], RBREIEN TR,

package io.binghe.limit.guava;

import com.google.common.util.concurrent.RateLimiter;

Vi
* @author binghe
* @version 1.0.0
* @description 4fifE:
7‘:/
public class TokenBucketLimiter {
public static void main(string[] args){
[ /R A 54
RateLimiter Timiter = RateLimiter.create(5);

/ /IR IEME IR A BB F R — A 2 R BT AR 2R IR 8], B 2 A
System.out.printIin(limiter.acquire(50));
System.out.printin(limiter.acquire(5));
System.out.printin(Timiter.acquire(5));
System.out.printin(Timiter.acquire(5));
System.out.printin(Timiter.acquire(5));

ERRBERTNEN: SOERBTHASNCE, SRMMEPIREC0NSHE, EHMERMNRNRARE, FEERMEHIRES
MR, T, BAIETORAUBE TR,

0.0
9.998409
0.99109
1.000148
0.999752

IETABE, RARAHGSITHIIH0.0E, SFRAFAFTHEHERHESR.

EFESHEERHRASNS, YIEFIEITR RateLimiter Timiter = RateLimiter.create(5); BY, FEMEMERMASHE,
2Hi=175] system.out.printin(limiter.acquire(50)); Bf, KIMRRHMSIREESHE, £ET0.080, FE TR, EFEE—
System.out.printIn(limiter.acquire(5)); B, #2&79.998409%), /IMKIIATLAERET, AHAXEBELHER10F AT EE?



XEEIFEAVEH RateLimiter Timiter = RateLimiter.create(5); fXABAMEFHMANSHER, —FEHRNSDS, M
system.out.printin(limiter.acquire(50)); HFEIRENS0NSHE, EHMERINGONSHFERZR100EATE, XEENERFH
HRRNSONSHETEE1 0708, FRFE—RMBHIRENSHERT, RIMFUARET . M Z/GRESRERT, 88 7T 0FPAYRTIE).

GuavalBZESTIFRAME, (BEEREREZEERIEKET, SWIRE, UHMER: EREREZE, BXERE, SIRtMiEz
RIEKRFTEERRTE. AL, HEARERGIERS, T RMWEPREGONSIEE, BRMETRRESHE, Nak#E#1 0MAan
HiEl,

GuavaSHEREIES R

* RatelimiterERISIEEEIE, SHTOMNRR, WESIREISHAMRERILRE, WASSHSS, BRI,

* RatelLimiterlATRRACH, FILATLNNRARE, WMERMNREHERSNCH, BTHRSHEBTERTISHE, 8
AP SEIVAER S

° RatelimiterfEiRBBBRICHEARIES, RENEFEAAHTHE, BHMEFN—MERKNSEAEESSHIIEET—X
ERFEZERS, MR —MERETERS.  (XE, IMAHNEFFEET)

HTTPRCIBRIASEAR

X, RAISHWebEOIRR, BN EREE IR EET ORISR RR.
A ERERE IR ORI

bt =

XE, FAMEASpringBootAFEEHUpEAMRIE , SpringBootB AR LER—"MavenIiH. FrlA, IMAHIRTLIER
BliE— " MavenIIH, EIXBHIMBEEFRAmykit-ratelimiter-test, HER3R, fEpom.xmISZERERINAN FKEEIREEEI—
SpringBootIiH.

<parent>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-parent</artifactid>
<version>2.2.6.RELEASE</version>
</parent>

<modelversion>4.0.0</modelversion>
<groupId>io.mykit.limiter</groupId>
<artifactId>mykit-ratelimiter-test</artifactid>
<version>1.0.0-SNAPSHOT</version>
<packaging>jar</packaging>
<name>mykit-ratelimiter-test</name>

<properties>
<guava.version>28.2-jre</guava.version>
</properties>

<dependencies>
<dependency>
<groupId>org.springframework.boot</groupId>
<artifactIid>spring-boot-starter-test</artifactId>
</dependency>

<dependency>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-web</artifactId>
<exclusions>
<exclusion>
<groupId>org.springframework.boot</groupId>
<artifactIid>spring-boot-starter-tomcat</artifactIid>
</exclusion>
<exclusion>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-Tlogging</artifactid>
</exclusion>
</exclusions>
</dependency>

<dependency>
<groupId>org.springframework.boot</groupId>
<artifactIid>spring-boot-starter-undertow</artifactid>
</dependency>


af://n3297
af://n3305
af://n3307
af://n3308

<dependency>
<groupId>org.springframework.boot</groupId>
<artifactIid>spring-boot-configuration-processor</artifactIid>
<optional>true</optional>

</dependency>

<dependency>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-data-redis</artifactId>
</dependency>

<dependency>
<groupId>org.aspectj</groupId>
<artifactId>aspectjweaver</artifactid>
</dependency>

<dependency>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-aop</artifactId>
</dependency>

<dependency>
<groupId>com.google.guava</groupId>
<artifactId>guava</artifactId>
<version>${guava.version}</version>
</dependency>
</dependencies>

<build>
<plugins>
<plugin>
<groupId>org.apache.maven.plugins</groupId>
<artifactIid>maven-compiler-plugin</artifactid>
<version>3.1l</version><!--$NO-MVN-MAN-VERS$-->
<configuration>
<source>${java.version}</source>
<target>${java.version}</target>
</configuration>
</plugin>
</plugins>
</build>

FJLIEE), BAEHE T 3|7 SpringBootEXMarsth, iE5|FT guavaiER, KRAsA28.2-re.,
BBt

XE, FFEEEI—ZMEONRGER. 85t RKiIIEX—PayServiceEzOfIMessageService$[, PayServicelEzFE

FTFHEINEERATSZ(TIISS, MessageServicelMIEHIRIXIER. ZOREX DB T,

e PayService

package io.mykit.limiter.service;
import java.math.BigDecimal;
Vi
* @author binghe
* @version 1.0.0
* @description il A
:‘:/
public interface PayService {
int pay(BigDecimal price);

e MessageService


af://n3312

package io.mykit.limiter.service;
Vi
* @author binghe
* @version 1.0.0
* @description FELAIEN EMRS
*/
public interface MessageService {
boolean sendMessage(String message);

TR, SIBRTERISEHE, DRIAT.

e MessageServicelmpl

package io.mykit.limiter.service.impT;
import io.mykit.limiter.service.MessageService;
import org.s1f4j.Logger;
import org.s1f4j.LoggerFactory;
import org.springframework.stereotype.Service;
Vs
* @author binghe
* @version 1.0.0
* @description HFUSZHLR AN S
%/
@service
public class MessageServiceImpl implements MessageService {
private final Logger logger = LoggerFactory.getLogger(MessageServiceImpl.class);
@override
public boolean sendMessage(String message) {
Togger.info (" ki%H EMI===>>" + message);
return true;

e PayServicelmpl

package io.mykit.limiter.service.impT;
import io.mykit.limiter.service.PayService;
import org.s1f4j.Logger;
import org.s1f4j.LoggerFactory;
import org.springframework.stereotype.Service;
import java.math.BigDecimal;
Vi
* @author binghe
* @version 1.0.0
* @description MLl A}
%/
@service
public class PayServiceImpl implements PayService {
private final Logger Togger = LoggerFactory.getLogger(PayServiceImpl.class);
@override
public int pay(Bigbecimal price) {
Togger.info ("3 ffij===>>" + price);
return 1;

MATRENSHIIASER, il BERFSIHASEHIEH THEXEE, FRESHEFRSEIE,

BTk, BECIERIINControllersPayController, #EPayControllerZiiEpay(iEER TIRR, SHaEETRIA2NS
18, HEEFIHBMEPIRENSH, NRES002MW AIREIREEISHANE, HATTLANIERZERSERLIE,

PayControllerf9fABaN F 7.

package io.mykit.limiter.controller;

import com.google.common.util.concurrent.RateLimiter;
import io.mykit.Tlimiter.service.MessageService;
import io.mykit.limiter.service.PayService;

import org.s1f4j.Logger;



import org.s1f4j.LoggerFactory;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.web.bind.annotation.RequestMapping;
import org.springframework.web.bind.annotation.RestController;
import java.math.BigDecimal;

import java.util.concurrent.Timeunit;

Vasi
* @author binghe
* @version 1.0.0
* @description Jllik#E IR
*/
@RestController
public class PayController {
private final Logger Togger = LoggerFactory.getLogger(PayController.class);
Vo
* RateLimiterffcreate QT iEHEN—NSH, FRLNEEREE2r/s, BILARERD 24410 2 ) A 75N 4 hit
*/

private RateLimiter rateLimiter = RateLimiter.create(2);

@Autowired
private MessageService messageService;
@Autowired
private PayService payService;
@RequestMapping("/boot/pay")
public string pay(Q{
/ /3R A 1
String result =
//BRFALER, K i SR AR IR ICA R, G0 SRAE SOOZEAD I AG RN A hi, I 8 Mk 45 P 4 Ak 2
boolean tryAcquire = rateLimiter.tryAcquire(500, TimeuUnit.MILLISECONDS);
if (!tryAcquire){
result = "R L, "
logger.info(result);
return result;

}
int ret = payService.pay(Bigbecimal.valueof(100.0));
if(ret > 0){
result = "AHKRI";
return result;
}
result = "SZAFRIEG B —WE. L

return result;

&a, BABREIEmykit-ratelimiter-testIIB AV OERIZE, WA,

package io.mykit.limiter;
import org.springframework.boot.SpringApplication;
import org.springframework.boot.autoconfigure.SpringBootApplication;

Vs
* @author binghe
* @version 1.0.0
* @description JiHJgzhk
:‘:/
@springBootApplication
public class MykitLimiterApplication {

public static void main(string[] args){
SpringAppTlication.run(MykitLimiterApplication.class, args);

Eitt, AR R SCIRAAIWe bR A R ASEAL T
B17IE

IMBEeETRE, HIIR=ETIE, 1517SpringBootINBELXEHE, BHiFizfTMykitLimiterApplicationZ&f9main()75iAB0A],
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BTG, BIMENESRHHMMNGESE: http:/localhost:8080/boot/pay, RESH SZTRIN TR, HIENEEE
BT . TR,

<« ¢ @ @ @ localhost:8080/boot/pay
48 Egeegle EEE BERE BER OB BEE Bk s Ban
= TRkIh

IR, ERIBET R, FKEMAIRR. Tk, HIOITEORIRLEEE, L, NSRS SRR, Bil—RIE. "7,
LUNNGIZ

&« ¢ @ @ @ localhost:8080/boot/pay
48 Booogle BEE BFE BER SR BEE Bk Bsf Ban
BT E, ERE

fePayControllerstfifE— sendMessage( /5%, HUNRRIXHEANEN, REERTIRRERE, BARBIINTAR.

@RequestMapping("/boot/send/message™)
public String sendMessage(){
/ /IR B
String result = "";
/ /PR, & i SR AR ORI R, a0 SRR SO0 =AD& AG RN B A ki, T B 1268 AR 45 I 2 Ak 2
boolean tryAcquire = rateLimiter.tryAcquire(500, TimeUnit.MILLISECONDS);
if (!tryAcquire){
result = "R, BFHAH";
Togger.info(result);
return result;
}
boolean flag = messageService.sendMessage ("#5 & &AL E+1") ;
if (flag){
result = "WHEREKI";
return result;

}
result = "WHERZERM, FHik—KE
return result;

sendMessage() /T AR IBEBEEFNEI TR Spay () /5iEERE, EHAE N85 http:/localhost:8080/boot/send/message i
HHHOEIERER T, AMKEIRT AR TIIIE.

AEFERRSCHIPRARER =2

BENMENRS, FHITUAI, SEREFEROMSTIRGN, MERTRHETTR, SSSRBERAXERR, 81 5E+H
NFHES—RERNRREE, B2k,

WMARREFRCAS T RAVRENE? BT LA B E i EARH TSI,
(B ERRSCIE BRI

FERBENER, BMNTLS—LERSZEREREROES, EFEMUERSBIE77E BN EANATERRRIE.
EIXIERA X AMRIRAILARS, TR TFEE N ERIIL.

SEMBEEGER
SCHL, B BREIE—MEEER, AR

package io.mykit.limiter.annotation;
import java.lang.annotation.*;
Vi

* @author binghe

* @version 1.0.0

* @description SEIUBRIHIE & IEf#

*/


http://localhost:8080/boot/pay
http://localhost:8080/boot/send/message
af://n3347
af://n3350
af://n3352

@rarget(value = ElementType.METHOD)
@retention(RetentionPolicy.RUNTIME)
@pocumented
public @interface MyRateLimiter {
/ /114 RRAR BN A R ) T 2R
double rate();
/ / M\ FEUAR IR HL A RAL I AN B )
Tong timeout() default O;

BESGERFIIESER

TR, BAIEESI—MIEZRMyRateLimiterAspect, d0TFAT7R,

package io.mykit.limiter.aspect;

import com.google.common.util.concurrent.RateLimiter;

import io.mykit.limiter.annotation.MyRateLimiter;

import org.aspectj.lang.ProceedingJoinPoint;

import org.aspectj.lang.annotation.Around;

import org.aspectj.lang.annotation.Aspect;

import org.aspectj.lang.annotation.Pointcut;

import org.aspectj.lang.reflect.MethodSignature;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.stereotype.Component;

import javax.servlet.http.HttpServletResponse;
import java.io.IOException;

import java.io.Printwriter;

import java.util.concurrent.Timeunit;

J
* @author binghe
* @version 1.0.0
* @description —MBRYIH S
*/
@Aspect
@Component
public class MyRateLimiterAspect {

private RateLimiter rateLimiter = RateLimiter.create(2);

@pointcut("execution(public jo.mykit.Timiter.controller.*.*(..))")

public void pointcut(){

Vi
* ROV T E
*/
@Around("pointcut()")
public oObject process(ProceedingJoinPoint proceedingJoinPoint) throws Throwable{
MethodSignature signature = (MethodSignature) proceedingloinPoint.getSignature();

/ /1% R 5 3R BT v b S A AEfE@MyRateLimi te riEfif
MyRateLimiter myRateLimiter = signature.getMethod() .getDeclaredAnnotation(MyRateLimiter.class);
if(myRateLimiter == null){

//REPIEESPAT, AT HAR 7715

return proceedingJoinPoint.proceed();
}
/R LS4
/ /RIS
doubTle rate = myRateLimiter.rate();
[/ 3RELE o S A R I 1)
Tong timeout = myRateLimiter.timeout();

/[ V5 B R
rateLimiter.setRate(rate);

/ /PN R I 4 R 1 I
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boolean tryAcquire = rateLimiter.tryAcquire(timeout, Timeunit.MILLISECONDS);
if(ltryAcquire){
/[ R55 W%
fullback();
return null;
}
/AREEI AR, BT
return proceedingloinPoint.proceed();

}

Vi
* [RYG AL B
*/
private void fullback() {
response.setHeader("Content-type", "text/html;charset=UTF-8");
Printwriter writer = null;
try {
writer = response.getwriter();
writer.printIn("ih4 7, \E—KKK? ");
writer.flush(Q;;
} catch (I0Exception e) {
e.printStackTrace(Q);
Hinally {
if(writer !'= null){
writer.close();

}

BENENEE IR EE, BRAER T, AREREEaLFETE DICTRA] SEAREHITIRGE,
BTk, BiI¥6ETPayControllergéfhfysendMessage() 5%, 1ERUIEHIT AR BB T,

@vyRateLimiter(rate = 1.0, timeout = 500)
@RequestMapping("/boot/send/message™)
public String sendmessage(){
/ /s A4 O
String result =
boolean flag = messageService.sendMessage ("#§ 5 AW KME+1") ;
if (flag){
result = "JHERIERIN";
return result;

wo,
)

}
result = "JHEAERE, FRX—XIE...";
return result;

B{TRRELR

EETBLRER, REEIETMykitLimiterApplicationZE FHImain(75iARIE], X8, ATER, RITEENAREFEREERA
SRt SR T1E)

EyES ST
&« ¢ @ © @ localhost:8080/boot/send/message
43 Bgcogle EHEE EFE BER BRF BOEr B3r Bk Ban
R AIERED

TR, BAIABBORIETIEGESE. SHIBEERIERY, Fid—RE. BT, RIBESMAIRTEE.
<« ¢ @ © @ localhost:8080/boot/send/message

B48 Bgoogle BEE BOFE BHEA DR DS Bxx Bt Ban
HET, SR
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BT RS AR =

EENERRRS R RERTREEBEMMET, WRENARENZERSHHITOHN. E&F, N EERRHSMAER
T, L, HOFTEEALMURR. ETESMUERT, WASIRRERE, BIMET—RPHITNE.

PRUBRITISLE

BIENERRRSEE— M REHNE: EARLBN, ARSMIN, TERIFIMESHIAR FRAREPE. B4, BT
3k, BAIFNE TSIz R E FRD IR,

SRR REAEFESRRRSMEEREN, F—H9. FTLLRMARedis+LUaASI, BEXMEAT SIS RS
AIRRITR.

Lua@—MEEE/NSHHAREES, BNENCGESRENTRNAE, HRHIBNENTRAZINBERY, NNEERRER
EAYYT FEFIESITORE.

Redis+Luafi AL A H IR RS

HAITLAERRedia+Luai AR HAXEA I T RERHITR—RIZFERR, Redis+LuasIAILuafilA:

Tocal key = KEYS[1] --[RUIKEY(—f—1)
Tocal Tlimit = tonumber(ARGV[1]) --[Riii /)
local current = tonumber(redis.call('get', key) or "0")
if current + 1 > Timit then --4n B PR A/
return 0
else —-ifR¥+1, FHE2M L
redis.call("INCRBY", key, "1")
redis.call("expire"”, key "2™)
return 1
end

AT LARIRAN T RO R RS SRIE AR iR L uafliA s,
(1) FLualllA, BRNEFEEE, FARERRedisNAREREIMEMSE, D5079: KEYS. ARGV;
(2) ERFIRGEKEYSER—MRESIZR, ELualiARFET RS | MRA RS ERAYE.

(3) ENFIRERARGVEISHILRRIE, ATLAR— MBS MEZAISE, EXNEILualiiAhS—RBARGVIXMLARI, KBTS
Nt BB EE TRRE.

(4) AERMERE— N LualilAs, NEAEHRIFERNIZRedis 5.0MA (Redis 6.0315245:42) , HUTHIEKEREREN,
L, Redis+LuafI4HESHREER 2N, FEERBRTL.

XE, FEEE— MRS, BBH2REFIHEE NR—MRERNTTOEN, BSL4EREN, HIBRARFIEERE.
BTk, BAITLMERIN T ava Bk M E B R 2R .

//Listi#E LuafJKEYS[1]
String key = "ip:" + System.currentTimeMillis() / 1000;
List<String> keyList = Lists.newArrayList(key);

//ListiE LuafJARGV[1]
List<String> argvList = Lists.newArrayList(String.valueof(value));

/ /A Lual{i A I 44T
List result = stringRedisTemplate.execute(redisscript, keyList, argvList)

=i, HAIERNET EFARedis+LUalIASTMO HIURRAVSWARER, FaH T Lual)ARI TS avat2FrE FLuakii A<y
BOHRED, BTk, BAIMaIFE—MERRedis+LuafIARSTIAI S R URIRZE G,

Redis+Lualil 4L 53 fzUBRFEZE(G

X, FAFIEHTTPEORRSEAAISTI SN, (BRBYAEXERIAECRII M. KREnR THRR, ITTXE
HAMER T Redis+LuaflIARSHEIM T 2 BR—APRRE. BT TR, FNIM—EFHTIX DB,

BRI ERR
Bk, BNEMBS, EXPEBFRAMyRedisLimiteri0EmR, BB TR,

package io.mykit.limiter.annotation;
import org.springframework.core.annotation.AliasFor;
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import java.lang.annotation.*;
Vi
* @author binghe
* @version 1.0.0
* @description H & XEMSI A BRI
*/
@rarget(value = ElementType.METHOD)
@Rretention(RetentionPolicy.RUNTIME)
@pocumented
public @interface MyRedisLimiter {
@AliasFor("1imit")
double value() default Double.MAX_VALUE;
double 1imit() default Double.MAX_VALUE;

EMyRedisLimiter;EfBMER, il AvalueBIERINT 81 limit, ER(IEEFRA@MyRedisLimiter;TfZRt, BIRTLUER
@MyRedisLimiter(10), tEILUEEFI@MyRedisLimiter(value=10), FAJLAERA@MyRedisLimiter(limit=10),

e[ iEES

BIEEMRE, FAIFSkeIE— MIEZEMyRedisLimiterAspect, MyRedisLimiterAspectz/EFR T EEMT@MyRedisLimiter;E
%, FHEHTIRRANMN. XE, SARERINEBNEERANSZPHTRAIRREET, REERIERERBEEL
I@MyRedisLimiter;Ef#R0a], BARIBUITRR.

package io.mykit.limiter.aspect;

import com.google.common.collect.Lists;

import io.mykit.limiter.annotation.MyRedisLimiter;

import org.aspectj.lang.ProceedingJoinPoint;

import org.aspectj.lang.annotation.Around;

import org.aspectj.lang.annotation.Aspect;

import org.aspectj.lang.annotation.Pointcut;

import org.aspectj.lang.reflect.MethodSignature;

import org.s1f4j.Logger;

import org.s1f4j.LoggerFactory;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.core.io.ClassPathResource;

import org.springframework.data.redis.core.StringRedisTemplate;
import org.springframework.data.redis.core.script.DefaultRedisScript;
import org.springframework.scripting.support.ResourceScriptSource;
import org.springframework.stereotype.Component;

import javax.annotation.PostConstruct;

import javax.servlet.http.HttpServiletResponse;

import java.io.Printwriter;

import java.util.List;

Vi
* @author binghe
* @version 1.0.0
* @description MyRedisLimiterid:ifh s
*/
@Aspect
@Component
public class MyRedisLimiterAspect {
private final Logger Togger = LoggerFactory.getLogger(MyRedisLimiter.class);
@Autowired
private HttpServletResponse response;
@Autowired
private StringRedisTemplate stringRedisTemplate;

private DefaultRedisScript<List> redisScript;

@PostConstruct
public void init({
redisScript = new DefaultRedisScript<List>();
redisScript.setResultType(List.class);
redisScript.setScriptSource(new ResourceScriptSource(new ClassPathResource(("Timit.lua™))));

@pointcut("execution(public * io.mykit.limiter.controller.*.*(..))")
public void pointcut(){
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@Around("pointcut(™)
public Object process(ProceedingloinPoint proceedingJoinPoint) throws Throwable{
MethodSignature signature = (MethodSignature) proceedingloinPoint.getSignature();
/ /18 St 3By Redd sLimi te rid: i
MyRedisLimiter myRedisLimiter =
signature.getMethod() .getbeclaredAnnotation(MyRedisLimiter.class);
if(myRedisLimiter == null){
[/ IEF AT T %
return proceedingJloinPoint.proceed();
}
//RBCEfE LIS H, IR B A
doubTle value = myRedisLimiter.value();
//Listi¥ELualKEYS[1]
string key = "ip:" + System.currentTimeMillis() / 1000;
List<String> keyList = Lists.newArrayList(key);

//ListiELualfJARGV[1]
List<String> argvList = Lists.newArrayList(String.valueof(value));

/ /A Lual{iA 34047
List result = stringRedisTemplate.execute(redisScript, keyList, String.valueof(value));
Togger.info("LuaiIAKHATEEH: " + result);

//LualfiAiz[510, FoRHRE RN, IR E IR REA B E R E KN
if("0".equals(result.get(0).toString())){
fullBack();
return null;

/RIS, 4k R T
return proceedingJoinPoint.proceed();

private void fullBack() {
response.setHeader("Content-Type" ,"text/html;charset=UTF8");
Printwriter writer = null;
try{
writer = response.getwriter();
writer.printIn("[FHERM, EERTE. « « ");
writer.flush(Q;
}catch (Exception e){
e.printStackTrace(Q);
}inally {
if(writer !'= null){
writer.close();

EIRMIESIEEU B classpath B R FAYlimit. luafii A4 SRIBER B HTIRIAANEIE, BRlimitlua XX THILE SR EIONIZFRTIA

IRmEE, BNAHTIRMEE. BR, METHEECHBLUalIR, B4, BT, FINEEAEREFEIELualiIZ,
BUEElimit.luafl &34
eI classpath B R TR limit. luaflIASZ, USRS AR,

Tocal key = KEYS[1] --FR¥EKEY(—F—")
Tocal 1limit = tonumber(ARGV[1]) --[Eii i/
Tocal current = tonumber(redis.call('get', key) or "0")
if current + 1 > Tlimit then --fn5@HERA A/
return 0
else —-iFR¥+1, FERE 28T
redis.call("INCRBY", key, "1'")
redis.call("expire", key "2")
return 1
end
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limit luaIASZ IR RES, XERRBEAT.
EORINERR

RS, EIMERNTIESE. LualiASGESEERTF. BPA, TSR, FfiJEPayController#és#EsendMessage2()75i& LifiN
@MyRedisLimiteri¥f#, HEBIMitBHREN10, W,

@vyRedisLimiter(limit = 10)
@RrRequestMapping("/boot/send/message2™)
public String sendMessage2(){
/ /R R4 1
Sstring result = "";
boolean flag = messageService.sendMessage ("85 EAKE+1") ;
if (flag){
result = "FERERIN! ";
return result;
}
result = "B, JREBHDET, EHHKX—TE";
return result;

IRk, FAIRF) T sendMessage2()75i%, B HERZREEME10MER, A, BETFR, FIpifEER)MeterSisendMessage2()it
CEplj=

WS =URRT

LLERS, FefiMEFRMeterd T EN, X8, FAIEEAILELNS0, BHER: SB50MEZRITHEIRINENED, MeterfJiE
WA,

il

i

TERMFEHIR REIATAIENE

B R b
L BanRN SRR
g - |’Eﬁ' |
4 EMER FiF:
. BEREERR
4 MIREAAE
b HITRER
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MNIRERTUEH, WiKPEEER2EOREEIE lEIT”IbLIJEJE IRSSERFNET , IBHR— T, REEOFRAT. maEE,
XA EOMINRE T REREMN! "I, XEEAHRINRENRENSVESEZI10XER, A WinEEOr, &
HEAY1 ORIERATRE B EAIEMT! "BIFH, FE@W@&DEJEKLEI ‘BF, IRS\/INET, IEHA—TIE". MEEEX
NRE T REEREMD! TR, REEERNIEREERES MRIRRRAEA.

HefiJfsEFARedis+Lualii RIS SEIAYRRIAR E‘t LIS javafe FRTERERE, XM TMNRERIA—HIRR, TieE ik
BIERRERF PN A, RIS T ST LI R ZAIBRITRER,

XMBEHERGO T, IMKIIRLIRE DKTRA] MEARSHIERSHN—R ([EHA
S~ GEEREA T | ) ERNEFNASSIRIELEZ SRS, HXE, LX{EF?A’EJ&E’JT:T‘E )\"U’FET*I')L'
DA EFISMTFIRRS R, IHFEEE# 27 25l

Nginx+LuaSEil 3 VBRI

Nginx+LuaSEMI SRR, BESAENAIALL, UHENRFIGRENDFTRR. X8, BAMEU— D ERETR
SRiBAANMEIEFANginx+LuasREEM D T =R R

B, HIFEEE—LualllE, MASHHIREW TR,

local locks = require "resty.lock"

local function acquire()
Tocal lock =Tocks:new("Tocks™)
Tocal elapsed, err =lock:Tock("Timit_key") --H &4
Tocal Timit_counter =ngx.shared.limit_counter --if%i#

local key = "ip:" ..os.time()
Tocal Timit = 5 --[RjiA/N
local current =limit_counter:get(key)

if current ~= nil and current + 1> Timit then --fI@ I
Tock:unTock ()

return 0
end
if current == nil then

Timit_counter:set(key, 1, 1) --Zf—RKE& BTN E, BEkeyME N1, R NI
else

Timit_counter:incr(key, 1) --% —JFaanLEln]
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end
Tock:unTock ()
return 1
end
ngx.print(acquire())

SEHAPFEAIRE(E M ua-resty-lock B R R IARR R A1 (FESEIR T2 AR iB % FESRENIAGEERT SR, FHER
ngx.shared.DICTHZ Pk SIIIT RS, MRFERBUEREO, BNIREN, ERNFEAENRNMIZEFE (D5IFREHREH
THRRER) .

TR, BEENgInXEInginx.confEeBEX4HENEIRFE, SN TFF7R.

Tua_shared_dict locks 10m;
Tua_shared_dict Timit_counter 10m;

RagFE
WEIXE, RS IMKHETIRE: NRUAFERERA, B4, RedissENGNGERIEINER?

AILUXAME: RedisHINginxEAESEURENEERNEAN, T —REKMASNSHARESTERBIIEN. SAHTAXAR
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tlJ%{d\E'JF ﬁﬁ:}luigﬁﬁmfﬁk _.”«\/{Li__ﬁ&u fj\?ﬁ_tBEquﬁ'ﬁJ\H' J_—JL,U BEI}IbB%—&jJr_ ﬁﬁé})—wﬁmu ﬁﬁ&&b‘ﬁﬁ_’,%ﬁ

%’7 AILURESSRIERH TAEE, ERedis+LuafIAa TR, EFULISEAEN HZEINESHAREHTRRN (EEF5
27) .

FHIENE: EVSHARS, AHSNMRRITR. MZESINEHARS, RIFTERBREX—E, FEM b
— it

MFHHIRR, BRERRSRRWS EARR, MARREANDRRR. MTFREANORR, MZERNERTTH.

XFRORIBEFSL, _JL)\T_ J‘T‘TE)\D&LHBEM IMKEIIRTLARE DKTRAR] MEARS, SRS ( [&HA
)2 REEIE! ) —X, KRRNERARE— N SHRDRRSR

HItE: HHEFEGS TINERAMEE?

S{EniE
REmHR, FOIEFRFED, WRENBHRCERT, DRI FENSED? EBEREREMIAtSTE?

HES L) =X, BAINMETFESRRN M ERY, REN N FUGERES A8
RETEHM. HEF' ﬁaﬂ]?‘ BELLES I'ﬁﬁéi‘*’z#lﬁ RATRUERIBERIRIRRA . FIE ?ﬂafl]mﬁﬁi’éLkT*{’EH’JlifzﬂP Al
—IRMEERBIKFARIIKFB, WAKFEREERINGE, BHTRIKAGRE. Hoh, ARAISSIAVENITEY, ERTIHEMSREIR
BER, BEIRIREEIKFARIKFBALL, BOABI IR,

[/ — IR ERERG B PRI NK P, ER T
while(!requester.applyResources(this, target)){
[/ TEIRA Ny =

WNERResourcesRequester&fapplyResources()/5iAHITHIRTEEAEERE, HEREFHETRIUDSRAK, BFRERUREILHRE
AR SRENEIGE HIK RN, X5 =R 1T,

{82, WS ResourcesRequesterdéfiapplyResources(FiAHTAIRTEILVESS, BiEw, BREFARTRADSEILEK, A, nTEe
FEEIART ERR T BRI RENE A M PRI NI, IXEFIKERECPURIRT, Y, XA EMRERTTHNT.

B2, \gEHAHFRANXHGEHITHANE?
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[RES T
EEAAERISLEAA — BRI RXMT R, BBRIRAEE—T. S&ERTH, KAFGRAHE, EFETLULEEEN
FHRE? SRMBENER, BRIFRSAEERNT?

WHER, WRLEFTENFMNEE, RIIILEEENTHRE, NRELEFTENFEHEN, RBENSHLREENH
7. 1XH, BEEBERIE R TR S EFECPURIIRIRE,

A, MEXET! HRUAHEN, MESEINIEERESE? SREHEREN, INMISERLERRR?
E, XEMNIE! PSRNk AFE SR, BH0R, NEERRENSFESEENE.

HRERIFFSEAMNE
BTSN S SEANS ALLER SRISRIE, ERREIKRRTE, BATSS S .

MITROZLIZERIRINE RS, MNREREEMITH, FEOREAHRE, WENERS, FHEAFHFRS, SSRHRENTEEN
FHAER, RBMSEHRE, EMRNERH.

BA, RTXAE, JavasdFXMEARRISFSEEIL? HL, XNMIRDOREREET, JavaXART (4HE) ESEE
SN, TR SCIEsk R E A,

F)avaSERE&iziIEFF SiE AL

AR

H, ERavalf=CAENSHFEEASESMAoN, XERMERFIE—MTN, BRI LAETEEFSH,
BMERTS AT AR

fHlavaiE=4, SLHEENEEFEENNG, —fiERistsEfERsynchronizedHZ&&wait(). notify(FInotifyAll()75iARE
.

SCHIRIE

FAFERsynchronized INiAT, RATF—NEIZFH N\ synchronized(RIPRIRAEHE, EHMRIGHRX., MR—NMEEHATIRRX, N
EfhRIEEFESH NBEZEIAGIB (S, XANBEZRMFIFIsynchronized ERHE—W—HIXR, tHER, —IEERMTRE— Mtz
FOBEZERAS.,

HEFRGRIET, MR—MEAEIRIE T synchronized ERFH, (BRTHBHEA THRTHRMG, WEBENFHRE. LS, ATLUE
Fllavarpidwait()77i23ksE. HiEAwait)TEfE, SRZGEMESHIRE, FRESHN—IFEIIFHITES, XTETEA
wait)FEMEANNFEFNFIERERFRHRIFHG. ME, SEEHAFHNINEN, SEMESREINERM, X, Hit
ERENSIKEERS, HMHENGRXT. BMNIRETLUSRRE FERFTR.

PEL 2E BA 41 eIl
| » synchronized (obhj) {
if (AN 2 %10 {
wait () ;

il

LEFEHITHORMERRERS, LR avaiRtAInotify(FInotify AT ERBR E R MEEIATIRRIZE, BATTLMER TERES
IFRRXANITE.
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BHZE A 41 EHrBAA

| » synchronized(obj) { « |

if (2 %) {
notify():
[y
notifyAll():
}

XE, RETSIMTEIR:

(1) fER@notify()FnotifyAll)75i&EMZEZE, AMnotify(FnotifyAll()J5ikR, FBRERIITHRG, BRYNSERERNTH
BHE, FETHRCEFBHET, THRREMEECEHNGRERT.

(2) WEFMAOLERENGTE, FERFNERHN, BHERRwait0FESFHNSERM T ERH.

(3) wait(). notify()FInotifyAll()75E(ERIPATIRERIRIZEIATI, MR synchronized$iiERIEthistiR, M—EEHH
this.wait(), this.notify()fithis.notifyAll()7Fi%; 1SR synchronized$iiiERIRtargettIR, M—EE({EMtarget.wait().
target.notify()flitarget.notifyAll() 53,

(4) wait(). notify(FInotifyAll))5 % AMNEHERCERN THNMERS, BEiRiR, wait(). notify(#InotifyAll()J5i%ER
EfEsynchronized75ERIBRPERA. WMEREsynchronized75iEIMRIBRIMERT =4 5%, SKEBEIRISRELhis,
{EMtargetWSHAA=/1NAi%001E, JVMAtHjava.lang.lllegalMonitorStateException &,

B

LIZE

L2 AT, A EREERUTLNTE:
o EEMAERHY

EZHIRVRERS, FfilfETansferAccountzZiAr, FE—{ ResourcesRequester ZRAVERFIRISR, ATLA, FAIEATLUERthistEAER
P, X—RAREEE SRR,

o STRHITHEMIRIERISRM
KPP B RS B,

o HREMARNRHANEFFINES
LRRMEHITRENR M ARERHE, EANSHRE,

o (HARHREHSFHRIZKIENGT
LIFELFERENKFRRIRR, BAIS ISR ST,
&k, BAIALEHATZORE,

while CRIR M) {

wait(Q;

}
B2, BEET! AAREWhilefBRFRBwait)F:ER? EAZHwait)/5iAREIR, SasedEhiTiSEEEXE, e
Y, ZEIZHEFEN, BEINECENERT, FUBEHFNREEERHRE.
SIS
AN EHIResourcesRequesterZRAYHBAN FF7R.

public class ResourcesRequester{
/ /RS BRI S
private List<Object> resources = new ArrayList<Object>();
//— KB A I B
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public synchronized void applyResources(Object source, Object target){
while(resources.contains(source) || resources.contains(target)){
try{
wait(Q);
}catch(Exception e){
e.printStackTrace();

}
resources.add(source);
resources.add(targer);

/ /BT

public synchronized void releaseResources(Object source, Object target){
resources.remove(source) ;
resources.remove(target);
notifyAll(Q);

AR ResourcesRequesterB2ffIxggaYHoldersEResourcesRequesterHolderfAZ a0 FF7:,

public class ResourcesRequesterHolder{
private ResourcesRequesterHolder(){}

public static ResourcesRequester getInstance(){
return Singleton.INSTANCE.getInstance();
b
private enum Singleton{
INSTANCE;
private ResourcesRequester singleton;
Singleton(){
singleton = new ResourcesRequester();
}
public ResourcesRequester getInstance(){
return singleton;

AT ERISEAICABA T AR,

public class TansferAccount{
/ /P IR
private Integer balance;
//ResourcesRequesterdsi S 4
private ResourcesRequester requester;

public TansferAccount(Integer balance){
this.balance = balance;
this.requester = ResourcesRequesterHolder.getInstance();
}
/ /5K
public void transfer(TansferAccount target, Integer transferMoney) {
[/ REERE IR AN P, B2 R
requester.applyResources(this, target))
try{
/[ %oF i K
synchronized(this){
VRSN IRbiik:
synchronized(target){
if(this.balance >= transferMoney) {
this.balance -= transferMoney;
target.balance += transferMoney;

}

}finally{
/ /B SRR R
requester.releaseResources(this, target);



}
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ZEmER T ARAIE?
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EREFFENTFERAME: TIENMKeyWMAIEHE, RedisEEFEHREMEMNAENE, NWEEIEIEETEE. SURETEAE
AETARENE, NEEESRED, MRedisEASEFXITER, XPUEMERBEXFIIKey EZEINMIEBSEREISIEE
FEf, RedisAREFTER. XS T EFFEIG,

MARFREFEFEDER?

AR E T EREFFENTEREFNREFTMAEENEIE, EEMEETS, MEFERRTER, EFPAEEs
L

BRE IR EATIARVER THE—MIRRTT R HERIETHREFER, AFIRNEIEETEAHRNOER =M, B4
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RS, i, BAIRRAERBFMERIXAEIE, MAFEESERMETIERRRAIE.
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MREFTRSIRER MIZMETE, SEED BRIERBSEREEAIRFE L, XMISHMMIFETSEER.
AT LAER T ERENEF LTSS,
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TE—MBRGEMZ: ERDSHIM, RESTE M KeyBRRAE— M EEEEARRNRS, S EEENRRRSHER,
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AR EET?
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EIEEE
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EEFZENEEREMEEFETRY, HBEFRSKENE, BREANAFFRREESTHIEE.
MARFREFZRD=R?

RREFE AR E AN EHERIERedisIIST R, BRedisE BN AR (LEMMEHMMAFINEZE) | T8
BB E R S BRI .

ATEERFRTE, FAOTLAERRREROSRLIEFZE. flal, EEFRNE, BIINMEE R REHIEESE
ESEFNLENE, BRR2REFEEKey AT —MIEEIRSIRNSER, EthEESE. WRBERERAFRREX
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B, BAMEAT LB SIRTAS USRS TNRAIEIRINEEET, ERNSREXRFABEIHR, REIFHMAINEAE
REIRRIEGS, FALIRRETRNSHNE, IEFARNERRESS, FETER—AESEHRL.
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fEJavarriR R T synchronized X EFRIRER E—MEEEBHIRSRIER. BACERM T synchronized XK=, B4
EavafiSDKEr, TSR fftlockizAR? XEARRESER ¥, SW—2R? SX, Hilg—EHRI XN,
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BESAIVMARERIE T synchronized XEFSRIFERB— MRS HIARES AR, AAIEERELockiZEOR? XETEESER T
18? JavaRigitE (I AEEXEMIE? LR —EwaRaiE v E.

BTiR M LockiEO?

RE/IMKETRERIMMT, Eava 1.50RAF, synchronizedAYEERIILock, {B7Ejava 1.6MRAZfS, synchronizedff 7REZ
1, MRERA T AL, FREEAsynchronized XEFHIMREEEIRTA T, PR EFERLockIE?
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MEHANAERRREENE, HAEEE T HiUEAsynchronized IISIETTEEBMBIN, XFai REIFLHA9IA,
FE )RR

WMRERAETEH, WFEUATEMBERY, NER—H.

SEBHI DA 0 LR A
ASHTFIRF RS R (e 6

* BER&H

E—ERREIAESRXA—MEERGE. BIREERMEEERIZER, WiEREERESH.
o FAJRIFFEM

HREFRSRIE IR AR, THENAMEIERTTE, MABHREGZERNEZEACHEN (RERENR.
o ERSHRSFRMG

HREEERFTEL—ER, EMRETHNERER, MzARCHEMSIESE, HINEREGERERE, EXYaCEIREN
BIRRISIL

o TEREERM

FERETCHIT DA HEEMEIATIP, P2, Py HAPP1EEFP2 HBRIRIR, P2EEPIEBIEIR, ... PnERP1LBNE
R, R — M EESANS, RS E— N OBNERRIEE— I HiE, hHER— MRS ER— T HEMREER
iR

synchronizedf SR

WMERFAIRIRERFEAsynchronized REFRETIEHMAS, synchronized KR EFTIEBIN FAIRIF XA FEMAIFMR. XZRA
synchronized RERIFAIRR, NRBPBEAR], LEEEHNBRRET, MEEHNEERS, BEHTAT, BEEATHE
BE5BERR.

M, EABDBRT, HIRHFE FURF XRMAREBEAR. BRI T RRF XIRYE, SREED RIRIVEEE
—SHRIBEEMERN, URPERDY, TUEDBRRCHBNRER, XERTRRFXANEEREINE T,

SR T SRR BRFRRsynchronize i, A A ERLHE?
fRREDE

THET synchronizedIBIRMZ G, MRBILFHNB T —IBELSH, FAIZARITR? SR, FIIEIT sz, &
WfAfRIRsynchronized (IBRIERIAIE? XE, HHESITLUM=ANAEREE XN,
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BBt

SCRFHE AFPH 2

(1) BEMBNAMRET. synchronizedRIERRRE, HFEMAR, WRZTFKENMBEW, BPALEMENERIRE, —BERETH,
FISBH IS RIGEEIEENEAE, (ENREERSVAZEBIN FITES, RN SR AEENEE X RIS S IRt
&, BEBIREEE, IFCHBENSEMEEFENHA, XEMBIAR T RIRRFE G T,

(2) iR, WRSEA—REEZRISEREEM, TRENEERE, MERE—MER, PRNMGFEHENSFENEE
AR BRI AR R M

(3) JAFPEZEEMBRENGE. WMR=EIRENBLEN, HAHNERRES, MEEERE, BXIHEHENSBENEESFE08, X
REBIAN T RIRTR .

FIfELockizO £, BRLockiZORMIN=1"731%, W T,

// ZFEPWAPT

void TlockInterruptibly() throws InterruptedeException;

// XKFFHEEAPT

boolean tryLock(long time, TimeuUnit unit) throws InterruptedException;
// CRFAEBEFERI I APT

boolean tryLock();

e |ockInterruptibly()
XFFHIT,
o tryLock()J5k

tryLock(75iERBIRENERT, BRI, NSRZRENALT), MikErue, WMRIREEM (BNEIEWEMMLAZIREY) , MR
[Efalse, BFEXNTTETICINTHSZELRE, EEFRSNAE—BEEIREE.

e tryLock(long time, TimeUnit unit)J5i%

tryLock(long time, TimeUnit unit)73iAftryLock(7iEREME, RARIRBIETXNTEEEAZIUNSSH—ER0NE, £
EHAFR WINRIEEAZIR, FiREfalse, MR—FHAERMEEESHFHEAZR T, WiREltrue,

R, TN, LockBBBIRA R #RFRISM:, BN, AT TEAERFABBIA T LA RIFAISR M.

public class TansferAccount{

private Lock thisLock = new ReentrantLock();

private Lock targetLock = new ReentrantLock();

/ /& IR

private Integer balance;

/ /AR

public void transfer(TansferAccount target, Integer transferMoney){
boolean isThisLock = thisLock.tryLock();
if(isThisLock){

try{
boolean isTargetLock = targetLock.tryLock();
if(isTargetLock) {
try{
if(this.balance >= transferMoney) {
this.balance -= transferMoney;
target.balance += transferMoney;
}
}Hinally{

targetLock.unlock

}



}finally{
thisLock.unlock();
}

BIg, Lock FEIE— 1 ReentrantLock, fMReentrantLockSZiEANZHFIIEATEHH,

fEffEFReentrantLockfIAT{®, ReentrantLock B MANERE, —NELSHERE, —PMEENArSHIEERE. fairs
HRROEMIATREE, MREArUeHERIBEME—NMAFH, RZVERFREEE—NMEATHM, NTRBFRATR.

[/ SRR BRAAEA
public ReentrantLock() {
sync = new Nonfairsync(Q);
}
/[ /ARE - SRS S A6 2Bl
public ReentrantLock(boolean fair){
sync = fair ? new Fairsync() : new Nonfairsync(Q);

}

ASCIERR EEINE— P ADSFRHNG, R—MEFEREREH, HESHNSEHNG, SELFERNIRRER, HEE
NERHFIFIFIREE—PEFRIEAE. MREBEAFH, MENRRMSESGORER, JRiEE, RAF, MERBFSFH W
NMREXNMAFRIE, B FEERNEERMTKIGEE, MLock@3UFAFHAY, synchronized R3ZFFAFHL,

&E, BEEIENE, EFERLockingly, —EEEfinally{MCIBHRFREMS, fla0, TEAIKERERFR.

try{
Tock.Tock();
}finally{
Tock.unlock();
3

iF: HfthsynchronizedfLockR9iFEMRBE, IMKEIIETEIHRIE.,
HRE: RHiREFRIOCHEBETA? BHLERE? CUSRIEFIEE?
SERE

FEFHAM—IIER, TRSSRIERMEETR, LIREEATIRENE. FEMEELSHORERRE, REEiTAIMREMRH
18, IR, SFEENRFHTEMANN, MYREEZONZERANLET. B4, EEKT, BIRARFNLEF,
BREESIEREFFE IRILERR?

EfFaprpE

P ERENEFEREIRRRSE SIEBUREAILLR, hRlEiy. BfFaPR-NEFREIURL / (SIEEIURE (ME
FHEAUXE + NISEIRE LIREUAE). XE— N FEEENGEEER, RHER, UEBTEEXMEFREEFEE LR
¥,

EfFRE
EEERAE ERE, TSN ER. BINEE, MRS HRER.,

AT RA

I I

HESM AT i B R AT
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HERE

{FEFlavalERTFREFMENSR. EREEFNTFGCEIREFIW/REII, ERENET. RaBREE, SEFNHSIEERARN,
GC (BAREMR) BEMNERETRK, FHESESRTHTERN, —MRETIRS /555 AREHEETNSR. MEHRNEARRN, Tl
SEBIEIKIXERS NFRRUENETE., —MRFAMEFFRERANIEEE. PJLM#ERAGuava Cache, Ehcache 3.x, MapDBSEHL,

IR

BIEFEUEREERIINATT, LU GCEIFRIE (EXNSEREIIN, GOIEFIBNINRELT) | ALFEZNEFTE
(RENBREA/NRS, FZEZENHE) . B2, EREIENTEERII/RFII, BEit, StHEFERE. aILER
Ehcache 3.x. MapDB3ZHL,

HREF

BEGHEFHEEHE L, AVVESNSELGEE, M/ HIMEFRIEEEL, TEEHMMNE. FJLUEREhcache 3.x, MapDB
SCHL.

PHNEF

DHEREFTLERehcache-clustered(E&Terracotta server)sLifjavait i @St ERF. tBalLAEEEMemcached. Redisst
.

ERESHRAETR, BFAMENT:

o BRI FRESARVEIRENEES, BNARIBIERIMIMNET, TARSIRRIHRES.
o SRHEIL FRESIAIVEURENEES, BNARIEBIEINIIMNET, SREIEIISMINES.

ETF OISR

EFHEMERIE A ERiRE S ETTENEKERE. ETEE (FA) fEKERE. ST R EKERIEIIE T XI55 | BrIE
SRR,

S A7 [ LR

ETHESE FE T [H)
HF=E
HTFZEHEEFRE TFMESE, MRENI10MB, MiXTFME=E LIRET, REB—EhIRIREIRERE.
BFaE
ETREIEEFRETRANN, HEFNEEBIRAA/NT, ERE—ENRIEBIRIBEIE.
HF |
TTL(Time To Live):f7iEHA, BVEFEIEMNOIEFAEZIZIHIN— M EER (FEEX /M ERREIREHIAR, EFEUEEET
) .
TTI(Time To Idle): =SHHE, BIEFEURESZ AILHEIHREHRIREFIINGE.,
HEF W58

HEIA: WR—IURERSIA, NZVMERTFARR, BHREREETLARMXESR. REIBESARMET, NM=)VMIER
BFAER, HLARBIXEERISREES H— L= AHRS XSGR, MTEEROOM,
8551 HtREMERRINNER, MRAMISSIA, WEEZEE. BExXTREIA, 555|REEENEHEE.

iR ARSI AXRsIAEsIB/ARSI B SR, HiREINRAEILZSIE. BPIRE—INR (RE855IB/AR51 A
%) SIATEESIA/ARSIANS, BBALIROIIRASEILIZEE5 /ARSI MR,

[ Eix
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ERETTEETEENEFEA—ENRIBIN IR, BEES: FIFORE. LRUBEHILFUEIE,

LV E7S
! I
LRU LFU

e FIFO(First In First Out): Sgi#tSetiEL, BISERMNEBFAICHRBIR.
e LRU(Least Recently Used): Siffg/MFEAEE, RHERTEEEMERARIBR MERIR.
e LFU(Least Frequently Used): AEREL, —ERARAGERXE (%) SONEB MBI,

LR ATEFLRUNERFRZ.
Y, SKRBEZILE! JISTR1E, SMEEHRER, ILESHATE, —B%3, —iiHd! !

HiE: EaeiidBmtEsiEts? SEEet4?

S{EniE

R, REIMKHEER, FRIREIMREMAIITIE, EARRZMLCRUDRITIE, EAMARRIMREMAERAI I, IEH
ERITFEAAR, EXESRILRILEEAER, REFEFRW! BEADR? BERAE I5—LES5HRER
FHEXNEXSZERRERE. SX, HIFRRGESH AR TIEENERBLEERE, IURMITHRREIEN

LEFIER,
mHidins
EitE: PR LIERERE M — L EE LR TIEIE?

B, RS TEHRERXNEIE, BE, DEAABBEINERRR, MIREXEEL TXEN—NMTE, AREFRZE
BN ERRNEE . MdsERMY. MERETXNMERNPERER NENENBEE I TRIERE . mlE
FREREIMAEEBIXNMIE, Hit—TECSHMEMUEXTIFNER. RS THRAA T FR—LIRIChERE, st
BIE: MRMCHYERSR, PRREEISNEERES.

WREHEAEERSET, FTRASERDIENEE, BEEEN, GFFE—H, FRlR, BA, XSHERT, mREH
SINARNNKIEHRENARIER, Ih, EXERSEmLE MRS AITIRN, BRERHEIEEAINERRT .

—B (R) EE1{R

E=tatn
RITFHEEERAR, GROGEFERS, A LAUSN: Maigin. WEAE. B, DHFSMERES, RITIUERTE
SREFL G RIS,
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W 7 B[] B3

PERE TR bR IE

ST, BATRS SIHE T B BT,

TEaeiatn

HERERN AL A B EAINAIEE, BIFRIFTRIQPS, TPSFIHPSE, BETLUBAEILE, BREIMKMETINT
QPS. TPSHIHPSEAATHE, BATEREFIRAREHEL,

* QPSRRI EIAIEIALNE.
o TPSHEMNERBUNEZIHE.
o HPSHUERRIZSRIHTTPIEREE.

XEHRSENEEXAEEER.

FREAVEMIUCTIERRR, SEERHRENMEI, i FIHAHC TERERSRANELE? BRERARFAN
MRGEREENE? #—NEARRIGIF: tAIEIREF LIRS E R EIRE, EREEEINEILE, MRGERE T
T, EERNMACNBETREETE, RERIMUERANBAELERE EHT, PBXBRIEF TEFRAIMEE.

FRibAR, (AGIERER ARIRF RAERIDRIERRS

XEB, MUMEEEHFAR— R ELERUIIADEE, MEAEHEMNAEEZBHRE— TR, ERERIRSHRE
IR EIFAYRT RIS,

Wil Rz RS
RIFMEAS RS, BRMERESOERIET. TR PHRNENANES S,
(1) IR

BE, A EARRNRRSEANFINIEEES. HEAHERICHAEIERIEERNaINREE, AEMREIERITREL.
ZEANEROFIF: AN HOE— MM TSREK, SREKAFESINIESEI8: 1ms, 2ms, 1Tms, 3ms, 2ms, B4,
SEYIARATEFE (1+2+1+43+2) /5=1.8ms, FrLA, SYMRASEFEZ1.8ms,

SN R ERX MEMFE— M NRAEERARIERESERIE, BRRIET, Wi ERTmN M AR A IS
PERERTIR NI,

(2) BB

B EHERKNENCIE, BE—EEE, E8RERIGEIMA—NTIRT, AERBMNEIRAINRE KX L a5t
iTHERR. IXEF, FANBHSEED AR, XMEFHE TP E.

TPEFRTHSNHE: 81T N% HHERERE X BFEMNREl. Ebal TP = 50ms, EEEHBIT 90th AUiER, #B7E 50ms PiRME],
BRNEX/MERDEREEN, ©RRAYEN BZEORNEERIE R B,
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BAT—REEEANED S TP50, TPI0, TPI5, TP99, TP99.9 £ZNER, MEENMAEEREE, MRAMMEEHIREEE
HEE
FRERENRRSEGRTMEIERYE, RIRMZRSRRIGEEEN.

HIENSHRRGHTRMRIHR, FECSEFRE EBTER, BUSEESHEHEN, BRESRAERLIESER
A9REN.

B, FAREXMENEREREZIRERN, B Sa0EET .
WH=E

M REEHIERRM NS EBIHRAPPIRGAT, MNR— BRI IIEE APPSO MRFIBRIFTH, THRERAIINE.
RS, FAFFSREIRnmM I EAPPERRERING, INFEIVEEERKNNE, BFRHEUESERR HAIRMNITEEAPP
FEER.

FLL, EEHAGSE TUER, FREYRIREFHTNN, MTRIRFIAPPHEEHI T,
IETRTE

IEFRMERARTICTHRAMAFSE, AFFERIMARTRL, KGN ELIRERVZIERN. TEEHIMIaTERER
X, HOEIEHR, MItHEURENERS, RMEUEFERITSR.

AR E LSRR

PE A

AR YERE S

AE M- JeiE A S

BT AR a2

W BB LAY H b5

Bt E S

PRAEE —FHAREMLITERTRMER)

BLEMEN BT, FBEE B TR IR (R Z ST A

REL D IBAF LR FRIEIR Mcache P, MALIZER EMERERITSR

AEMNM, MR, HEIRFAOLRERN, BREMLUFR

ERRE AR AT (B TREREINEROMEIERE. EINFIR/ISENRE)
MUMBERRRFAL. FHREGRA (FHEEEFAIR. TMREERY S
MBI F BRI EFIMEEY (NHEEHESLER)
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mHi EEAA{ERNginxSCIRR, FlLtEIZFiFIAEE]T Offer!

S{EniE

&E, BAMEERETERNINER, FRTREMR, BELRAAREERIEEFON, BCERIRFREB AR RS
B, MSLRE—MHHEBEXNERE. &b, AERDIMKE, BETRNNER, RS2 7K Offer, tWERMIMkF—ERE
RIFAIXE, RIFECHAL, REMABCAFERMROUSTTRAR. &I, KUBSEARIENR, FEIMKHEAIEE—N
BEERIZS), (RIF—USEFINOT, ERRINER blEsr,

SREEFAR? BREE, B—RXTEARTHRINEER, X, HE—TIERNginxEIRRAICEIE, M8
BAXE, JLAEMELAHRES, SEEREARSES.
PRiEHENE

MREIHEN ([EFHE s IREREIDR! ) —XAYE, BEIMAHIIERICERID
89 MLERSHXEFRE ’?fﬁi‘ba:??filﬂ IHET'FEHJ‘EFEQEHII%*L T—LRFIRIE, BPERRTEHLE! IE?:‘J'FE??M’F
EBMRARRORREPETIVREGHIRMETY, RREE—EENENE, ERRISEENREPHIRTEERIRISIPAEN.

Nginx{EI— e MRERIWebRIEM R BIIEIRSSEE, EESMEE—LERMNUBIRRMENME. A, FATFHATLENginx £
BHTIRE, XHAEa0IPHIMEANF R EH I TR AIPRSE].

Ngi nxE B HIBRIRIER

NginxE 73 hRABREI PRBEEFIFH R D BIB R MER:

e limit_req_zone FARPRHI{AIEIAANIEREL, RNERERH RAKMEIL "leaky bucket",
e limit_req_conn FsRERFIR—ATEIERER, BDFHAIRE,

limit_req_zone St &
limit_req_zoneZ&#{i%H8

Syntax: Timit_req zone=name [burst=number] [nodelay];
Default: -
context: http, server, location

Timit_req_zone $binary_remote_addr zone=one:10m rate=1r/s;

o FE—/S#: $binary_remote_addr Fi@idremote_addriXMrFSRMIREI, “binary "HENEHEERNGFLHRE, 2RFIE
—ZEFigipibit,

o FEIANSEL zone=onell OMFTREMR—NMA/NAIOM, BFAHoneINEFEXLEL, FARFEHEMUXES.

o B=ASH rate=1r/sSERAFIERIPMRINE PHITEANNR, XERFINESFUR, EaTLABEIN30r/mi.,

Timit_req zone=one burst=5 nodelay;

o E—PSE: zone=one IXEFAWNEEXIERMRS], S5_EHlimit_req_zone EBiInameXIA,

o FETASH: burst=5, ERRE—TNXMEE, burstERIIER, XMRENEERRE— KN ASHENTXEEAES
K (BR) IIRAY, B TIHRUARSIFNSRKALSEHEIX ME N XA,

o FE=ASE nodelay, MRIKE, BIHUAMEE DX EHTHRHRRSERERES03, NESERE, NWFEERSSE
FHERA.

limit_req_zone7xfl

http {
Timit_reg_zone $binary_remote_addr zone=one:10m rate=1r/s;
server {
location /search/ {
Timit_req zone=one burst=5 nodelay;
}
}

THEHEELIRFHFEUA (LIRS () 1isaE:
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Timit_reg_zone S$anti_spider zone=one:10m rate=10r/s;

Timit_req zone=one burst=100 nodelay;

if ($http_user_agent ~* "googlebot|bingbot|Feedfetcher-Google™) {
set $anti_spider $http_user_agent;

}

Hfths#

Syntax: Timit_reqg_log_level info | notice | warn | error;

Default:
Timit_req_log_level error;
context: http, server, Tlocation

LRSFERTIimitEIRIENEFR, BESART. WEINCRIELICRIE— MRS, FIF: Timit_req_Tog_level notice
FERAIRIEARinfo,

Syntax: Timit_req_status code;

Default:
Timit_req_status 503;
context: http, server, location

REEEERIGREE. ERELRE 400 F) 599 Zid.
ngx_http_limit_conn_module S&E &
ngx_http_limit_conn_module &&{i5 8

XAMERFSRIRHISENMPRUIEREL. FHFFTEREZREHIT . RAERSHLE TERAEESIER 7B MEIE, EEA W

Syntax: limit_conn zone number;
Default: -
context: http, server, location

Timit_conn_zone $binary_remote_addr zone=addr:10m;

server {
location /download/ {
Timit_conn addr 1;

—IRR BN P —NERE,

Timit_conn_zone $binary_remote_addr zone=perip:10m;
Timit_conn_zone $server_name zone=perserver:10m;

server {

Timit_conn perip 10;
Timit_conn perserver 100;

AILAEEEZMimit_connig<. fltN, LA LEESREIE NS in PIEERIRSHEE, RIRGIEEEIEMIRS =D

Syntax: Timit_conn_zone key zone=name:size;
Default: -
Context: http

Timit_conn_zone $binary_remote_addr zone=addr:10m;

EXE, ZFEPHLHEAXE, BEE, ~Eremote,ddr, T £ B binary_remote_addrig,
remote, ddrE BH R P TUMTE LA ZF RS, ZHHORSE2C T L E5AR2R04=vwmeE , #0604 Fa Lt B2 5M064% %, 3 F [Pvdsit |
binary_remote_addrZZ2HIK/INAZLAINFT, XIFIPveBUtNIG1 640N FT, FMERSE2MFEE LR SE328640MNFT, &
64NFE EEAANFET, — Nk F BRI LUREALI320000 32 FHHPAE T AL 16000 N6 4F AP, WNRXIGFIERE
R, RSHESBEBRRELRMIEEMSK,
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Syntax: Timit_conn_log_level info | notice | warn | error;
Default:

Timit_conn_log_level error;

context: http, server, Tlocation

LRSREIRBNEELET, REMBIATCREI.

Syntax: Timit_conn_status code;
Default:
Timit_conn_status 503;

context: http, server, location

B ERIOEEIE,
NginxBRiASLE
PREIIGEEE

Timit_req_zone $binary_remote_addr zone=mylimit:10m rate=2r/s;
server {
location / {
Timit_req zone=mylimit;

ERMUNIBRE T EMPILEANEEp2r/s, FFZMUERTRER. URENMPEIFEENEAFALESNMER, BREEMHF
e?

Status Connect Time(ms) ' Sample Time(ms) Start Time Thread Name Bytes Sent Bytes Latency Label

10:58:37.060 add burst 1-1 434 126 8 IR e
10:58:37.230 add burst 1-2 324 126 2 HTTP Regq...
10:58:37.396 add burst 1-3 324 126
10:58:37.565 add burst 1-4 324 126
10:58:37.730 add burst 1-5 324 126
10:58:37.896 add burst 1-6 324 126

HNERBEMPEIOMsHAEHELET6MER, RETNETD, RITHISNEIEL. BRITRBINEER2r/s, AMTARBIMEN
e, 24 xEE'NginXBE%EJ% T? BARE, EljjNngE’JBEum@EﬁzE§$%ﬂB’J HINEBENEER2r/s, HiE—THE500mspiE
MPRAFEIL1MNMEK, M501msFIAA RiF@Ed s —MNMEK,

burstE{FabIE

HAIER, BAIEMERRETKEBRK, NgindZREWRBEEST, BHRFINERERER, XELFISTRBI T,
BEXMEIMNERIEREEAZIEN, RUEEERRRNER, EHE —RF—RFH. NgindEBaITXMER, FTLiE
burstREFFEMNRRIFTRIEFLE, MAREEES.

SRERAIAEE:

2 HTTP Req...
1 HTTP Reg...
3 HTTP Reg

Timit_reqg_zone $binary_remote_addr zone=mylimit:10m rate=2r/s;
server {
Jocation / {
Timit_req zone=mylimit burst=4;

BN T burst=4, BEREE M key(tEEENPRSAIFANMRRIBERITES R, MRENMPEIOMSHRENER, HREEH

e?

Status Connect Time(ms) | Sample Time(ms) Start Time Thread Name Bytes Sent Bytes
< 15 10:55:45.996 add burst 1-1 434 126

Latency Label
15 HTTP Req...

2
832
1667
2500
3334

10:55:46.845 add burst 1-6

10:55:46.179 add burst 1-2
10:55:46.345 add burst 1-3
10:55:46.512 add burst 1-4
10:55:46.678 add burst 1-5

$Etl§§21§U—ESZI}J§SUmJJDT4A, J‘Z’Pﬁﬁﬁﬁ%ﬂ’]bu rstEER—ER. BARMERER

PR, BI—MERIIELE,

BEREER: burstiHERRILZRINERTLASHIEATIE,
RiZRrateiRBRIRE, MW RIEMINEEIRISLE,

324
434
434
434
434

126
126
126
126
126

2 HTTP Regq...
832 HTTP Regq...
1667 HTTP Req...
2500 HTTP Req...

htigs3dod.dsti.fel 1 Rog

TMBERBIIEMNE, 4 MEKRIEREburstBA
Thursta#y, BHAIFHES NglnXBEU...E%Yﬁ?‘ﬁix?ytumiﬂﬂﬁ‘é

SIS0, INRAMnodelay2#s, BAFIEBAGERASZAINE, M
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nodelayf#{EHERA BT E

EFERburstBEFMES, BIER, BEREburst2E, HITTLARIFNGINXEFE—ERRENRE, SRNBEKRKTLISHERA
FIE, 12IBNE, EETEBRENER. ERMNMRNFIRENILEK, BERHBANREHAtLREK, BRAEERMERTERK
T, BRBPRARETF. BHABRRDER? nodelayB#iriEREHBARHERIZEIRAIE, BRI REEKEEEH\burst
BB, BiesZBEIfEaworkerftI®, HEE, XEKEDUrsti®E 7 nodelayld, REBHEAIQPSHfESBidrateiR BAYFIE.
nodelayS#ZEiRburst—EEFZABIER.

FESEburstEFAMBRYECE, FAiJI0AnodelayifEIn:

Timit_req_zone $binary_remote_addr zone=mylimit:10m rate=2r/s;
server {
location / {
Timit_req zone=mylimit burst=4 nodelay;

}

NP 10msAFRRIEEMER, HERINT:

Start Time Status Connect Time(ms) Thread Name Sample Time(ms) Bytes Sent Bytes Latency Label
052808498
10:52:39.969
10:52:40.134
10:52:40.302
10:52:40.469

2 add burst 1-1 3 434 126 3 HTTP Re...
1 add burst 1-2 834 434 126 833 HTTP Re...
1 add burst 1-3 1668 434 126 1668 HTTP Re...
1 add burst 1-4 2502 434 126 2501 HTTP Re...
1 add burst 1-5 3334 434 126 3334 HTTP Re...
2 add burst 1-6 B 324 126 3 HTTP Re...
1 add nodelay 1-1 434 126 2 HTTP Re...
0 add nodelay 1-2 434 126 1 HTTP Re...
1 add nodelay 1-3 434 126 2 HTTP Re...
10:51:52.261 1 add nodelay 1-4 434 126 3 HTTP Re...
10:51:52.427 1 add nodelay 1-5 434 126 2 HTTP R
10:51:52.594 X 0 add nodelay 1-6 324 126 og.odp At 2

IRburstEFAMEIELL, BREIIRRTMN, ERLENTRET. XEABREE? fEburstEFAMEF, B4MERWMIEIburstiA
FUHeh, TIRHEEMm500ms(rate=2r/s)R—MERHTIE, RE—MEREHA2SA SRR, X8, ERMAUSIRburstE
FRIEE—HN, ERRNR, WIPRIEKRERESTHRMENER, FLUXERNSMERTLILERIFAHRAIET, 2ErE
BRERET.

EEFTE, BRIREDuUrstilnodelaysEigEAIERAIIERTE], BEKIIREFFASIRSENEN LR, KEIEHEN LR
EfratelERN, EAnodelay RESRIEburstiOiE R ZEIMIE, ENgInXSIRFIATITTERAGEE, MGERETSMEh<hm
FEEERGIERE,

BRIXEBRATEESE, MMATnodelay2#Z EHIRESL, ZIREEWN— N, SRBEITESHRER? YRALERRFE
%, EFERINER, SHEBEXNtokenHERNSEAMIE? BTFEE—MEKRNG, FRUSIBETRINEREF 3k, EF5)
ZIRFBAFIAN, (B EEXEESREEENIE? NRserverBAI0E, EEAFIHSMIE, RTHSGHS, BMET TRABRE
WNET, MAEPRRERHANET. FrbAZtoken A ERERT, REFPENMIEHEEIFEEEFIEK, XN T REEL.

BEXEEIE

10:52:40.636
1051:51.757
10515518926
10:51:52.094

G OO PRI

Timit_req_zone $binary_remote_addr zone=mylimit:10m rate=2r/s;
server {
Tocation / {
Timit_req zone=mylimit burst=4 nodelay;
Timit_req_status 598;

EABER T IRBECE status IRBIEAPIATE:

v: EERAR Bk IRIEUE

W HTTP Request

neduceis siLe I vyiles LD
Body size in bytes

Sample Count il
Error Count il
Response code 404

Response message Not Found
AV ttpstogTsammet
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v BHBER B WESE

@ HTTP Request

neducis SIZE 1l RyLles> 112
Body size in bytes

Sample Count

Error Count

Response code

Response message
AV ==

7, IBIISKHBHMEZIUE! ISTHENMEENER, ILESHATE, —BFI—E#P! !

Mg —PERHAKRENRR?
S{EniE

RARDIMKE BTN : BHRERRFTAONET, BRI —EHANARREE—KEE! XNMIWEA
friRe? 2L, fAEARZRRMNXEIMMEERMER, MIETIF (N) TEHFLFNFRARBEEXFNEZ: HFS
TREMNSHARE, BETAPNEALINE, TREMNIEEARRIT — M HESHARRENRER. XM
B, XB, FME—LRIESHAKNRENEIRBOZEAR, T EXLER, RiFEHRARERAFKHE— M
ENZ. EENENERE, REEFSESISZSNREREE, HRFIEEER, BEeASRENEIRE— 1 TEIER
81y, MEREMNSINBESNSSSR, FEIEBRIFISSHESZAIRE.

EHEREEXEE
ragH#Hi?
FERRISFRIAIE, BRSNS, BE BRI

BENR—ERFANEPVETALLL, BIURER—IMEBHANRR, XBEFEIENE: RRETRE—SHRNRER, ©~—F
B EHENERS.

FHEHFQPSEFRRIIMES, —MRIRQPSEIRSOHERFTQPS, HQPSHERER, HABFEMA, MitHAMERE LT, S
RRAPEISART, SERHTE (2408) MEDR, RERERTOEERNEELD, SUMBMIRNERERMES, EIAR
RIBSREFHEDBEER. BREIRELELEE I LIWebRATRE, MEES.

FHRE = QPS*FEYNERIAT(E]

BEHEREXOHA?

QPs: FIEKSHEANHNE, AW, BEVRNIERE;

HItE: SUMERMENERE (EEHQPSSHABRE) |

IMRZREE: MIBRARHEMEIRRAEZEAIRE, FIEN— P REME—NHTTPIERFEE100ms, XM 00msHE2FRFAINIRASE);
PV: ZENRE, WNENSENEREE, —MISE24NERILRNREEE;

Uv: MipE , BI—ErNESEERERLESRIGEMLE, RTERA—NETALE

WE: HEHEXNEEXEINMET, ISERSMITEFIAN

AR EE A LA T EAI AT TS

H iy BE=pv / Geth i ] GREEEIRD) =P TH A (FBAzk) *8

IEE—RREFIIERIEE
QPSAEFTHARIEZE, QPSESVHTTPIERYE, FAEERHERRRINEMNEREE;

IEHAAERE (QPS) = (EPVEL * 80%) / (6/NEFM%EL * 20%)

ERfit: WHREAZSNSEATTR, MKEARZHIQPSH.
XTI (ab) @ BfRRURL, FILABIEZS MAREAERIE—PURLEITIER (Nginx) ;

abffER: EHIFRIBERKI00R (1001A) |, BHIERS0000R (BN AIEKS0000%)
ab -c 100 -n 5000 AFiRFSE P47 IR 2 A it 45 o IR 17 5%)

QPSIAEIS0: —ARAIARSS 28 AT LARLLS ;
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QPSIEEI100: [HRERASIERENSRBERE.OSEM (8) | BRERERE—1 SQLEN, JBA100QPSELE )5S
FR100YRIESR, (EIAT R R ARSI SR 00K,

BE: BEFEETR. HEENREYE;

QPSiAZEI800: (RIRFAER BEkET, BEHREMISHONKIFFREEIMER, RXBITNHER10k, EXMHRIFET, B
IR BERIZ,

F5E: CONJME. HREtyE

QPSiAEI1000: {RiZ{EFARedisEFHIEETINNE, 1 NEXRedisEREATEEXIDBRIEK;
RedisIRENIFFAEMESWER, (BEETREZAINNTREERKIZE, RIHTIRE;

FIE: BSHTMUEF

QPSIAEI2000: SUHERGEHIDISIERRL ST IO,

HE: MWBSHE, DHRFHE,

EHEERT =6

mEfill: hEELE (B—LETEREREZIIN

BilRffilL: BOHTTPIER, FINSLER. BRANGENEFIN RS, CONILE, EIDR7AE RS,
IRSSIRMiL: TAEFSSANE, FHARME. PAFIRNE;

BiREEL: BUBEER. DESR. DKIEME E5HE. REYE
WebBRSSEafitL: ity

RHATHRIEAT

B QPSHIPVitHERE RS RAIEE

PERSHEEXRPVITH

A1 HKREPVY = QPS * 3600 * 6
AX2: FHREPY = QPS * 3600 * 8

IRSSERITR
WAREE = ceil( BRMPV / BAMSBIREPY )

IEEQPSHIHNZEITEA

[FI2: BRB0%AIHIEIEFIE20%HIRIEE, 1X20%AEIIHHIE(ERE
A3: (SPVEL* 80% ) / (BRFVEL * 20% ) = IEERIEEFIEREQPS)
NEE: EERESTQPS / BENIERIQPS = FEANEE,

KT FMEFNAERE, BN IRENE R 7 XL EDE! !

S{EniE

&b, —SEERONSREmYE, EXEETEXTRUSFAENMNEE, =SWETRN (EXAEH] X8, EFREE
XEiEEEX! AMED LRGSR, HMkE#IISE,

IMKEEITETLISEE TR BUEANSRES (BHELH] , ¥ IEWIRARLE, AT, FRIF, EETE!
(RIS TR

RSN FEERRMHIACREESBEFIAARE, UMM TEEFFRINASSEESBEMIBRARE,. X
ABBMERR, TEERLA
BRMER—FAFTRIMFIA.

eS|
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RERSEINER, BREZEUENIMZENANSIASIEN, RUSRESEUENRZEES LB, XEIABZX N SUERSE
ZEI T2 (HEZRERRE—EEER, HELERE, AoBIRRREIHAETERE) . ERNXREIEESRN
PR T RSXMBE, T8, FUE, I8, SHE, BMRAEMIREZRI LY. Java #F synchronized #
ReentrantLock &5t Bl 23S BB ARAISTIL.

R

BEREERITFNER, SRESLIENREESARNBIATSER, LRSS, BEEFEHNHESHT—FELBREIAGR
BEENXNEIE, TLMERIRASHIFIF CAS &AL, RUSHERTSIEMIMAEE, XEFTLIREEHE, GEURERHN
T write_condition H1#, ESCERRIRMAIRNS, 7 Java H java.util.concurrent.atomic & FENRFSEEHMEFERT R
NREHRT—FRSCE A CAS SCIRAY,

FATPRE AL S

M EESFHERING, FADERFFUEENRR, AP —FFTFR—, GRUSERTSHRINERT (Z1E55)
. BUPSREAMRDRERNEHE, XETLEETHOFE, IIATRENEIETE, BNMRESENER, —REEFEFEN
xR, XRSH EENASTHIHHT retry, XEREIZFETHRE, FA—RES55E TREMMEIREE.

FIMAIEIM G
TS APTSTIIE: MR ERIRASHISIER CAS FIASTHL.
IRASHLE

—REEEIRRTINE— N EUBRAS version FER, FTREUBFIEKAVREL, HEURMIEHHAT, version BERI—. HEEAE
BEirEiEEn, mEEEURR R tE SR version (B, 7EIRRREHEY, BN EEZEIRY version (E0XBIEHRESRY version (18
ST EH, BNEXEFIRE, BREHKLI.

E—AEBEGF: RIREIEETIKFERRTE— version PR, HEIEN 1, MARIKFREFR (balance) 73 $100,

1. 2ER A WBEEIEH (version=1) , FMEMKFRENHHIER 50 ( 100-$50)

2. THRER A BRERIETEH, BIER B HEAAFER (version=1) , FHMEMKFREFOR 20 ( 100-$20) ,

3 EMER A TR TIE TR, BEURIRASII— (version=2) , ZERMKFINPREREN (balance=$50) , RREHUREEHT,
AT TR EIEMR AR T HURECRERIMRA, SURHEN, SUBECRversion BFHA 2.,

4. 18FR BSER TIRME, BBHRASII— (version=2) IXEFAEIEERREURE (balance=$80) , {BIAILLIIEHREECRIRAS
&I, BER BIRRMEURIRASH 2, BUBFECRIERIMAEN 2, NHE " RRMAVAKXFICREFIRA A BEMITE
o BRNISERRS, Fith, BER B AURERHEX(E.,

Xt BhEHETHMER B FET version=1 MIBSIREMAVERERIRIERA ORI EERRIEE.
CAs &%

B0 compare and swap (tb#&53cie) , 2—MEENEHEL. THHEE, IAMERAMNER TISKSEZANEER, B
MEESEAIEMBARAER FLMEENRSE, FLABIIEEEZERE (Non-blockingSynchronization) , CAS EiESREI=A
B

s FEEEHNAFEY

o HTLLERIE A

o WBENAIHEB
HBEMNEVIEST AR, CASEEREFAIUENEBXER VAHE, BUASHUTEERE (WERIISRE—EFE
B) . —RIBEXTE—TBEIERE, RIRERIERL.

FAMATER =
ABA BTN AV,
ABA [

WMER—NEE VIIREENZER A B, FERERRENHMFEERICNHRAE AE, IBRIIFERBEHERBHEMEREK
ETIE? RBBEREN, RAEXERNETCHENSSRKINEME, AEXKE A, BB CAS I ERSIRANTCNRZEHIER
i, IXAMEIREMEAR /T CAS #24ERY "ABA" )RR,

JDK 1.5 LA/ERY AtomicStampedReference ZEFiR M 7 ItbFEET], EHAAYcompareAndSet 5iARt BB/ T E SRS |IFEAE T
5|, HEHFINEERETHIRS, NREMESE, NLIRFHEIZS  BiMZirSHERENAENEFE.

TEIRBIENSTFFEA
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BiE CAS (BRI —EEAITEEIRDD) WMEKAEARL, SACPU mRAFERRIITIFE. R VM BEsTRFbIEeS
IR pause IESBPAMESE—ERIETT, pause IESEMMER, F—EAILIERAKEHRITIES (de-pipeline) f# CPUR
SIBRIZIHTRIR, ERAREEUATEASIANRA, £ Ees FERMEEE. EErLUERER L ERIRHERE
AEIRRH28 (memory order violation) 5[#E CPU iFZKE&#IEZ (CPU pipeline flush) , MRS CPU RIHITRER.

HERIE— P HETENRFIRE

CAS BN HETEEN, SREPRESNMHETER CAS T B2M DK 1.5 Fa, RH#T AtomicReference ZER(RIES|
XS ZBNRETE, ATLUBSANEERIE— N IRERIT CAS 2(E AR TR LUSEFREERI A AtomicReference ZBE4

HELEGHM— M HEE=REKEF.
CAS 5 synchronized B9(ERInS

fEIERATSRI CAS ERTEHRIIERT (B8, MR—RED) | synchronized ERTEHURSHERT (Z5HR, MR
—RRRE)

o WFRESSE/) (SFEPsiz) NER, [ synchronized FSHHT4FRIE S GRETIE LR B SRS IR i
BESUNREERECpU IR, M CAS EFEHLI, AEEHANZ, FEERERE, BEE/LERRY, EaLEXEaE
EHIMERE.

o WTRFERFTE (LFEPRFEH) NBER, CAS BithIRSRK, NMREESH CPU BIR, IEEMT synchronized
#7:  Java FERFBXMMGF synchronized XEFx—EHETERNAE, RAZEIRSALSMREN EEAY . B2, &
JavaSE 1.6 Z[G#HT 7 EEEE N T RIS BRIV EREMS ING RASE 1 RERY URECEMiHZ EEEE
ERLERTHARIPAET. synchronized BYRESCIIFEIKEE Lock-Free B9RATI, EARKRE BieEHEE, RHUIGEIMREE
TE, BT O, BRETEEME. EARRRROIER T, TLERAEH CAS KUAIRE; MEFRhRENER
T, MREEETCAS,

XF&iEit, BNEREXERTRILAT! !
S{EniE

&I, —RIEERBUSRES, EXERTMXTRUSFRENMIEE, =SMETHRN (EFAEH] X5, EREE
XEiEEEX! WMED IR RS, HMkIZE,

IMKFEITETLISEE A BUIEANSRES (BHETH] ¥ IEWIRANRLE, AT, FRIF, EETE!
HEitiC2
JavarRRIZiE it B AN AISINAY?

fHavarf, FTBRYLIZIPI 4", HSLREIMSAN T — a8 HEtWorker, BETAQSIEEIL, FHIELIEHA
HashSetworkersp{ RETER; MEEHITAVESNEMER RZEwWorkQueue (BlockingQueueworkQueue) ®, 1X#E, FEANE
LM ERBERE. MworkQueuerp ARTENHHFREHITAIESS, BIEWorkersHH TAbE,

SR REHR L MRS S
Javarf AR RS RIE, BOTUBSRERRANSY, IRHTATRNERE, X S8

o corePoolSize: ZAEAIIEIZEL.

e maximumPoolSize: ZAEHIIFAIRKLAZEL,

o keepAliveTime: BIdO IR R ELAZNZERTE.,

e workQueue: {ESHUTEHRFESHIAGI, (RFHexecuteF5iEIRIZAIRUNNablefEss,

Kt PRILIER T ACEN? B—HnmEELiEithrEmelZiFag?

ERTEN. LAEEROARUET S Worker, FHFEIFRIEAEa. LA TEAexecute(TNERIN—MESH, L2
ATHIRT

WNERIFEE THILTZEE/\ T corePoolSize, BPAD EOIEEFBETIXMES;

MRIEDE TR ERTHE T corePoolSize, FPAEXMESHINNG;

WMBRIXAHEAGUFH T, MEEDETHLEESE/NFmaximumPoolSize, BPARRERIEIFZOEIEIZIBITIXMES;
WMERBAFH T, MEEEE TISRESHE AT HETmaximumPoolSize, BPALAEBAHH S E RejectExecutionException,

LB NEFETRESE, TEMAFIFETF—MES KT, B—NEELEIM, BE—EartE (keepAliveTime) Y, ZefEith
SFIRT. NRHFNEITHLFEEIK T corePoolSize, BPAXNMEEH#H(EE. FILALEBNBESTHE, TRESKEGEE!
corePoolSizefgA/N,
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BRI AIE TR EFRRS MR ERRNLER, IBA)avarfRALIRIFRIZIE R X BMLEN? SLt
RelilRR.

(1) SingleThreadExecutorZi2iiX MEFEMR B —MIOELZAET(E, HMEESTRARRTHITAIEES. WRXME—R
SREEAREER, PASEMTNEERENE. BRI ESITINZRES AR RINFHAT.

e corePoolSize: 1, RE—MZOEAZELLE,

e maximumPoolSize: 1,

e keepAliveTime: OL,

e workQueue: newLinkedBlockingQueue(), EEZM\FIE2FTFAY.

(2) FixedThreadPoolZFEith

FixedThreadPool 2EIEA/NIZAZE, RBROERE. BRIER—MESHEIE— &2, EREBRRIISE0IRARN, &2
HRRN—ERREXERSRIEFIE, MRENMEEEAHUTREMSER, PBALEESHFI— M F&IE. FixedThreadPoolZ#)
N —LRREREENENF LR, SRTRSS.

e corePoolSize: nThreads

e maximumPoolSize: nThreads

e keepAliveTime: OL

e workQueue: newLinkedBlockingQueue(), E4ZH\FIETTRAY.,

(3) CachedThreadPool&#gitiCachedThreadPool 2FFREFRM, MIREFRBAIA/NEL TIBMESITRENLE, BATESE
WEBD =R (60RVAHUTIESS) A2, H(ESSHUEINRT, ARt AT LS REATNINE T SAE kA IR(ESS.

AT ANCT R TIRIERS (FEFIRIVM) BEIEEIRRAIRALAZ A/, SynchronousQueueE—NE&HX A 1HIBEZERAS.
SEABFEERTI T —EATHRENSEETES, EE—mmiEEiidaemoniiSERVERFREARS. BXTFTEFIEMN
BB, BEExecutorfyEik,

e corePoolSize: 0

e maximumPoolSize: Integer.MAX_VALUE

e keepAliveTime: 60L

e workQueue: newSynchronousQueue(), —MNEEINX9189FEZERAG,

(4) ScheduledThreadPoolZkf&ithScheduledThreadPool, #OERIEHEE, A/NTPRAVZE . IErEth SRt AR AR
PUTESRIERK. SIE— M ERMERITESHNGREE., NRAE, IFOEEESTEDEFAULT_KEEPALIVEMILLISEYEIAIEIKL,

e corePoolSize: corePoolSize

e maximumPoolSize: Integer. MAX_VALUE

e keepAliveTime: DEFAULT_KEEPALIVE_MILLIS
e workQueue: newDelayedWorkQueue()

5. WMAITE)avaLfgith PR Ac Az ?
AR E AR IS S A E R
o execute(). ExecutorService.execute5 EiZ— M Runablestfl, SRAEHIIT—MES.
e submit(), ExecutorService.submit()/5iEREIRIEFutureddsk, ATLEiIsDone()skEAFuture RS E R, 2ES AT,

EEE—MER, JLUARAget ORGSR, BALIRAisDone(BTIREMEZERAget), EXMBERT, getVKEE, B
EEREEMLE, JavaRTFREMHEXRE—

ftad)avalIRTFIREL, JavaPZF P EIEREABIEIIRIGRIZER?

JavalIRTFEEIE X TIEFh & N EERNHEMN, BRI AR E RN R R AREET . WHITES
EXHIFER. FSFRAMIMEENSITER, EETEERHEENSESH, RAXERLENEN, FaBHE, AT
RS,

JavaIE MR IERE AR ARG RIZEAIIE?

JavaFEX TERFSTERFRIMS. ENEZEEFRETRE, BREETEECHIIERE, REF T HRIZLIEEREINEE
HNERFEIAENL,

SLENTENAEERE (EN WE) HORETFEATTHT, THRERSSERNTHNEE, FRNEREZ AT EEREREN
BIFREREZE, LiERREENEEREETERT.

igiikvolatile B AR, At LACHRFIEEEYFRBELIERTRIE?
sgpvolatileRlavaEHIIRMRERRNRSA. H— ERIENFvolatileZ /5, BEFFMSE.
(1) (REHEEFELROTINE. S RERENTX M ERE, FENTRILRETLANSN, TEEERMTE

(2) RIHESEHRMMN. BBETENNEREEZTZRTEREF, BRERER, ERMREERRBIHITIE. JavakIr
THEEEN T SMRTFEIRIE. lockFlunlockiE— P EEIRRA—FREFRREAPRTS. B METHEINSHZER NNk, Bz
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[EREEA BEREMMEIEEIE. readflwritefB— N EEBENERFHEREILAZATIEAE, LiEload, EstorelEMNTIFRFEE
HZENE, MAETHRENEER.

loadfistorefBread 2 ENERFSEINVEZBEMATFRFIEERIRF. BIFNFNEEREEXEIENT, LEwrite, usefl
assginfB TIERNFREEEBEHITIIZ. BHITSIZEESETIEFNFREE. volatilefISTIETXSMAREERE, MRET—
HFEIFE N volatileTERNEN, —ERWB—NMEEEN, BMRET IR,

BEfAvolatileBETSIRIELIZMMMZET N, BRARMEFERFvolatile EENESHMEHLTEM?

BAFEN. EFvolatileTEMNIEEEHE TA—ERREM. volatileTEES NN ITIERT, FAMEE—HHETR (B2
HNIfERfFHvolatiletd, BREMREERMEIENS) . BRlavaBEANEEHIFRTIEE, SHvolatileZTBRIEEAEHAT
—HERAREH.

iBXdtt FvolatileXdtbSynchronized 95 F.

Synchronized BERE(RIUERT I, NBEMRIERFI4E, Mvolatile RBEMRIERT UM, FToERIERFIt.
ThreadLocalfISynchonized&BFTF R EZE&FEF RIEIA), BLEESERZERR EF=4H358, {ERThreadlocal5SynchronizedBZ4
FEIX S,

Synchronized BFLIIREENGI, EFBHEWIHIFEESRABRER—HZREH— 2, B UAREEz=E 175

.. MThreadLocal AE— AR TRENEIE, FESMEEER—EROEINARER—NSR, RETHRENH
=, BMrilmEiadE g .

iBikiXThreadLocal 2 EAMRAREZLAN?

ThreadLocaliX2)avaiR it —FMRIFLASFABERAMNGE, EAEERMEEGEIMRNER, RIS EE— M EAEXRERRY
TRNVSERZEEBER., HINESSID, CookieF L FXHEXER., Threadlocal AB—MEFRMHFREBRIEIR, {EH=HIENT
DSEERRFIER—NEEZ N, HELHJRIER, fEThreadlocalfE—MMap, AFFHE—NMIENEENEIA.

RS AEBRERAThreadlocal, HXRAVIERE, (EAThreadLocalEETEL(TA?

fEThreadLocal&Ej¥&Eremove! ThreadLocalfsSEMEETFT— M ATIBRYThreadLocalMap, 7EThreadLocalMaps, BhJkeyE—
N533|F. BHSS|REATIS | BB A EIENEIER, B2ThreadLocal @M, BHIREIXAM. XEKE, EFHERNE
kTSR, BUMESSEHIRER, HmEWENThreadLocalMap! IXFERZ00MAEIR, FILUBEESEIN, N
B—EEECRhEremove, FERELISHE

RHARR MIREFRSEEITMERE? EMIEPIHTRA!
S{ERiE

R, REEN—IER (FFEFAPIT) BITRA, BHNABS/LFEERAR, JRT, BIMABIISRSHNER=SAR
BT NERZIZE, NEEZIAl, TR, RENFEEADRITTHESR, SRIEERRALELR, BEEE
BRARG#EE, BERFE. +EZEHESII.

TRIERIERE 7 AR AME TR EFRS, SR —BERATRT! |

EASIE
(1) WP BPRSPEARERTL

(2) BARER (2H) : AREFHTILGFEHHNSEATENSE, —BEFTTESEBTXME, SEEFEER SR=E
EBTYRASFNTE, BMREFETRE. REFRNR, GERERA TR (TH) E, E—EEE LALRSERF
PR, NMESMRIERER.

(3) /E=5RME: FINO (SGitst) . LFU (&MER) . LRU (RERADER)  THARSE. BEHSE.

e FINO (SEBtfcd) @ BRSENEFREE, AEFTARSHBHEATRRFINERT, SMCHiERE, LBHIII=E
SRENGTIVEER, IXFRIENE AT ERVREFT TRNEENE, EREIIMREIFERT, FTLUSRXMEREE, 5kR
IEERFTREE AT A,

° LFU (RMEA) : TETHEEAEH, RIETHRIRERRECH T, SERRMRONTERENTE. BEEER
BOTRRIaTIRE, ERIESEUEREREUERT, LAGRXAREE.

° LRU (RERDER) @ TCTREDTH, RIETERERERNIEE, SraTERERETR, BREE. &
ETERWBITRRIE RBEREARE, EAREBIEERT, LUK,

JHARTE): ARIES AR, IR HRERIKHITR, & FERIIEIRRITE.

EFanREINEER
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(1) ArssimEsER
FFIEESESELNR. WERRYINMENER, ERSMEEFINIHINEAERREE, SCRMERE, lEs
&7, EERKey IERBEREIBERT, EFNNEMK, phEpfass.

(2) EFRYGT (RIEFISRES)
BEBRT, EFEONER, ShEEs. SENENTNSTRIEESYINEFM TR, BEERETHN, BEENEFN
ERUBREFHFEEFINGTEES.

(3) EFREMELRGE

EFNBERIR, WEZSIREFMFIHTA (BRSHNEFERSTEHERATIRUEE) . B, EFIRARRBREE
REEN, CNRANARENFEFHIUREZHIBNRM, MRASHNEFNEREZT R, MUFEMFRRSEN
X, FERREIY R, o, FROEFERSSEG, EENREttEFEERN.

(4) EfttEz=
LEFTURRESER, FERREFRIFTRAEEREIN, XPEARERDREQITEEEEM. WALRHERRHERZE
BE—EMHashE %, SEBETRITRISG.

BURRTHRSEXHIEERRK: BRANSHEIRGEETIEERRS, MEFHEINSHMEETRTR, BARRHMIIER
&7T. HOXBET M EERR-FA. BERH, TEREFHENkeyNERT, FLlE, EFONGaES, BEESF
AEMRAE.

REEFwRPENAGE

MNEREIPRIBE, TENARTRNESEFERREENE, FRREFERN. XBRIVRERIROIMENN, FEEUSTERX,
BFNE, EERR, RRARRERNTEIEEE BN, RUNREESmnIENEERTSIRALSE, BT
EFTMNE () | IEIEHEE. RBRETNE. ENMEFEFRRRESGTE,

MNTHHERS (REFTEAER) , ISBERA (SinaRET)  FRHRERSIINAkREFR PEATSRIRE, o
BETAER BRI SRS RINIAH R T,

EEFNPEMNBLS
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* N T R E, I EAE R LT ARSI

* SERRTAEH, XA A dAE TG EEAT T B E AL R S 4
:‘:/

public static final String PRODUCT_ID = "100001";

@RequestMapping("/submitorder™)
public String submitorder(){
/ /it stringRedisTemplatekifi/fiRedi sISETNXAT 4, key Wiifitid, value A4 H “binghe”
/790 b, valuen] DORAE R 17754
Boolean isLocked = stringRedisTemplate.opsForvalue().setIfAbsent(PRODUCT_ID, "binghe™);
/ /BRI, IR BN RRIK
if(lisLock){
return "failure";
}
int stock = Integer.parseInt(stringRedisTemplate.opsForvalue().get("stock"));
if(stock > 0){
stock -= 1;
stringRedisTemplate.opsForvalue().set("stock", string.valueof(stock));
Togger.debug (" EAFIIRAE, MuT/EFN: {3, stock);
Yelse{
logger.debug ("FEFAE, HIREARIL™) ;5
throw new orderexception("EMFAL, FIEF L") ;
}
/ /WSS HATE R, MERPRODUCT_ID key
stringRedisTemplate.delete(PRODUCT_ID);
return "success";

BB, FELOAEET, FHOIMATHHIUMUEERE, BLACBESRBESHARR MRLVSHRTER? ERETLURIERL
SHEFHE. BR, EXiFsRh, EESsmRaiteEfrTRE! !

RIG L EFRAR S TstringRedisTemplate.opsForValue()fdsetifAbsent()/5i%xiR Eltrue, 4k&EEE THAT, EEFUTISEICRERS, 1B
HTEE, LEAEEERHTIVM, AT, stringRedisTemplate.delete(PRODUCT_ID),RIBESSRIERIT, ZIGFTEHISEIEHA
RRITER75ARS, JBMstringRedisTemplate.opsForValue()#dsetifAbsent()75ixEB=iRElfalse, SEUSEMIFTE FRIEIFESK
. XEHERHNIEE TR,
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WENX, HREIMEIERRENR1EZ!, ([FERtry-final(CADLRIN, T3k, FAIATEREORSEI Ltry-finallyfCA3ER,
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* SRR TAEH, XA A A AT IEAT T R E A SR S5
*/

public static final String PRODUCT_ID = "100001";

@RequestMapping("/submitorder™)
public String submitorder(){
//ifitstringrRedisTemplatekififiRedisHISETNXf4, key NRIMHHIid, value N 745 “binghe”
/ /LR L, valuen] DICAAT & i 7 75 e
Boolean isLocked = stringRedisTemplate.opsForvalue().setIfAbsent(PRODUCT_ID, "binghe™);
//EFEERE, R ET BRI
if(lisLock){
return "failure";

}
try{
int stock = Integer.parseInt(stringRedisTemplate.opsForvalue().get("stock"));
if(stock > 0){
stock -= 1;
stringRedisTemplate.opsForvalue().set("stock", string.valueof(stock));
Tlogger.debug (" FEAFHIIR AR ), T EAF R {3, stock);
}else{
Togger.debug ("FEFEAN L, HIZELERIL") ;
throw new ordertxception("EMFAE, FIEFLIE") ;
}
Hinally{

/& HAT5ER, MIFRPRODUCT_ID key
stringRedisTemplate.delete(PRODUCT_ID);
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return "success";

Ba, EABESHIEMRRTIEMAIEEE? FHIIESHE, TRRITEANRAS, BELIAERIEERT, SRk, £~
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7‘:/

public static final String PRODUCT_ID = "100001";

@RrRequestMapping("/submitorder™)
public String submitorder(){
//iitstringrRedisTemplateXififfiRedisfISETNX#4, key Nidfhitid, value 74 “binghe”
/ /bR, valuen] DICAAT & 1 7 75 e
Boolean isLocked = stringRedisTemplate.opsForvalue().setIfAbsent(PRODUCT_ID, "binghe™);
//EEERB, R BRI
if(lisLock){
return "failure";
}
try{

stringRedisTemplate.expire(PRODUCT_ID, 30, TimeUnit.SECONDS);

int stock = Integer.parseInt(stringRedisTemplate.opsForvalue().get("stock"));

if(stock > 0){
stock -= 1;
stringRedisTemplate.opsForvalue().set("stock", Sstring.valueof(stock));
Togger.debug (" FEAFAIIR TN, MATESFN: {3", stock);

}else{
Togger.debug (" FEAFAN L, FURZELERIL") 5
throw new ordereException("EFEAL, FIIMEFELE") ;

}

}finally{
/ /S PAT5ERR, MIFRPRODUCT_ID key
stringRedisTemplate.delete(PRODUCT_ID);
}

return "success";

FE AR, HEOIOANTUT—TRIERARedissP NSRS IS BT HART A,
stringRedisTemplate.expire(PRODUCT_ID, 30, TimeuUnit.SECONDS);
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public static final String PRODUCT_ID = "100001";
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@RrequestMapping("/submitorder™)
public String submitorder(){
/ /it stringRedisTemplatekifi/fiRedi sISETNXAT 4, key Wiifitid, value h5 4 “binghe”
//92br E, valuen] DA R 1775 e
Boolean isLocked = stringRedisTemplate.opsForvalue().setIfAbsent(PRODUCT_ID, "binghe", 30,
TimeUnit.SECONDS) ;
[/ AR, R BN BRI
if(lisLock){
return "failure";

}
try{
int stock = Integer.parseInt(stringRedisTemplate.opsForvalue().get("stock™));
if(stock > 0){
stock -= 1;
stringRedisTemplate.opsForvalue().set("stock", String.valueof(stock));
Togger.debug (" FEAFHIIR AT, MATESFN: {3", stock);
}else{
Togger.debug (" FEAFANE, HIRELERIL") 5
throw new ordereException("EFEAL, FIIRMEFEIE") ;
}
}finally{
/ /M5 $uAT 5E Rk, HFRPRODUCT_ID key
stringRedisTemplate.delete(PRODUCT_ID);
}

return "success";

EEARAREH, FIEBRedisHPREMIRSUAIIHRFIRE THEAIAIE., AT, REFRedisthpINRE THEE, NIRMEETAIAILY
BERHEEN, RedishIEIEIHE, haBmMkR. EENAEHNRRITENGERE, MSpfnREMIREA, FRTHITIE
BET R

Eitt, EARRRBER LETIRERERR TIEFIFHIEE, 3P4, DAEFRENHTETIE? 1518, RESIMMEEERRAT
=! ML, EEACISEARESEEN, BPAFAIEMERTET? Tk, IO,
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XEB, BgRIIENY T —MRedisLockiz, tNTFIR.

public interface RedisLock{
/ /InBiERAE
boolean tryLock(String key, long timeout, TimeUnit unit);
/ /R e
void releaseLock(String key);

TR, {FARedisLockimplZisCERedisLockiz O, IRMEEMRAIMBFNESISCIL, W7,

public class RedisLockImpl impTlements RedisLock{
@Autowired
private StringRedisTemplate stringRedisTemplate;

@override
public boolean tryLock(String key, Tong timeout, TimeUnit unit){
return stringRedisTemplate.opsForvalue().setIfAbsent(key, "binghe", timeout, unit);
}
@override
public void releaseLock(String key){
stringRedisTemplate.delete(key);

}

EFFRERIBESRR, JH—MEFEN EEITHITH, BRNERSTIISNRE, AERTWSRIE, PITRRE, B TRmMet
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LR, FfiiERedisLockmpl 289 EBIEBIRLAN 7R,

public class RedisLockImpl implements RedisLock{
@Autowired
private StringRedisTemplate stringRedisTemplate;

private ThreadLocal<String> threadLocal = new ThreadLocal<string>(Q);

@override
public boolean tryLock(String key, Tong timeout, TimeUnit unit){
String uuid = UUID.randomuuID().toString(Q);
threadLocal.set(uuid);
return stringRedisTemplate.opsForvalue().setIfAbsent(key, uuid, timeout, unit);
}
@override
public void releaseLock(String key){
/ /4R gh5E fkey 5Redd sH ey H FII,  AEBAT IR BE 44
if(threadLocal.get() .equals(stringRedisTemplate.opsForvalue().get(key))){
stringRedisTemplate.delete(key);
}

EARRBRNEEREN: ENERRTEHIISERER, BREm—1uuid, BARuIdSERIZRTETE, FIRERkeySEUR
YERedisFRfkey, ZEpHIuUid{EARedisHFValue, RFEIRedisH, ERHZEBATETEL. SHUTHRSURIER, S5, FIMHEILE
FPEBERIuUid R BFIRedisFEIUUIdEE, RETEESN, THUTHBRIIRESAANRIE. XS T — M EENERHIT T
INBHRERS, EMEFERHX ST 7 AR MHRIERYERE.,

SR
B S DN ORI 75 A AR R,

public class RedisLockImpTl implements RedisLock{

@Autowired

private StringRedisTemplate stringRedisTemplate;

private ThreadLocal<String> threadLocal = new ThreadLocal<String>(Q);

private String TockUUID;

@override

public boolean tryLock(String key, long timeout, Timeunit unit){
String uuid = UUID.randomuuID().toString(Q);
threadLocal.set(uuid);
TockUUID = uuid;
return stringRedisTemplate.opsForvalue().setIfAbsent(key, uuid, timeout, unit);

}

@override

public void releaseLock(String key){
/ /TR G852 key 5Redd s H Key AH FII,  FEBAT IR BH 44
if(lockuuID.equals(stringRedisTemplate.opsForvalue() .get(key))){

stringRedisTemplate.delete(key);

}

EERESIMKESBSEH EAMBEEFARET! | %S, PHE KEZLNEE,
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A EEANSF, S—EENINRETWNSUE, BENAERREWRSUN, MSREEY, FE—FaSmMEERsiT
BEOEER, EATRSA, IRSABRATIRSSB, MRS BAIETFFEE— S mAINBFIR IR,

FTLA, FRSSBREEINREBHRGALE, RV RAMEOSEREHTE, BARERINREMINSA T, B, BRIt SHzlHl
RETEAM.

X8, iFETEANNEET. HONFERIHISHE RETEANE , BIHARTEALR? BRkR, HER—TEE,
BEIBE S IGRENE—IEHE, FrE RSB RIRIMEE TRERIR(E,

HiL, DK 1.5Z fEIRHAIBIRSERSFAIEANYE, tasynchronizedfLock,
U{AISEI AT EN EIE?

BRESZUFA TONBFORR TS IERT, FIAMISHFE— M EAZRB S IGRBEIR (REMHFEA) 18?7 TLAXMEERANRLT: MNRLH
HiEiRaghEuuid, NAERUUIISBERIZRIZAE, FEERedisPIREMWIRSAL WRIFLIECEIE T uuid, WERKRErue,
IEASERIZFEZAICEIRE T HIRSA, RN BERIEI T, EiEREtrue,

FERLAEDHT, FMHRAIT BRI EIESUERl TR,

public class RedisLockImpl implements RedisLock{
@Autowired
private StringRedisTemplate stringRedisTemplate;

private ThreadLocal<String> threadLocal = new ThreadLocal<String>Q);

@override
public boolean tryLock(String key, Tong timeout, TimeUnit unit){
Boolean isLocked = false;
if(threadLocal.get() == null){
String uuid = UUID.randomuuID().toString();
threadLocal.set(uuid);
isLocked = stringRedisTemplate.opsForvalue().setIfAbsent(key, uuid, timeout, unit);
}else{
isLocked = true;

}

return isLocked;
b
@override

public void releaseLock(String key){
/ /AR g8 key S5Redi s Key #H R, LEPAT MR8 1) 34
if(threadLocal.get().equals(stringrRedisTemplate.opsForvalue().get(key))){
stringRedisTemplate.delete(key);
}

XESENLARIER, BREARME—T, XHESHEAIOKTID?
1PN g
B EES BRI ENE RN, BBR IRt T EREARIR AR !

(RISFRANHERITRMITED, HSEMARedisLockiZOMRIBBRFMT SHNE, EMSIEHRBPRERATIRSA, mESAREE
{EiFARedisLockiZMRINMBIFNREHHRIE. MBS RIAMRedisLockiZORMMGHEIER, REZRRBIRERY, NWEEEED
true, FRAEEIIERENEN. BRI, TiCRAMMBERESIR, REISRMINB—R. MNTEIESARINZER, ERSAHE
FARedisLocki&RIARSIE, WA, 2ISLRILEBRIINSURIEBRGHBISIERIE.

BT LAER N ESRERIRRXMNIE.
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BB, RIS LR ARFIR? HAiIRIEKRedisLockimplZEAIURS, WA,
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public class RedisLockImpl implements RedisLock{
@Autowired
private StringRedisTemplate stringRedisTemplate;

private ThreadLocal<String> threadLocal = new ThreadLocal<String>();
private ThreadLocal<Integer> threadLocalInteger = new ThreadLocal<Integer>(Q);

@override
public boolean tryLock(String key, long timeout, Timeunit unit){
Boolean 1isLocked = false;
if(threadLocal.get() == null){
String uuid = UUID.randomuuID() .toString();
threadLocal.set(uuid);
isLocked = stringRedisTemplate.opsForvalue().setIfAbsent(key, uuid, timeout, unit);
}else{
isLocked = true;
}
/ /B JE R v S N L
if(isLocked) {
Integer count = threadLocalInteger.get() == null ? 0 : threadLocalInteger.get();
threadLocalInteger.set(count++);
}
return isLocked;
}
@override
public void releaseLock(String key){
/ /2R g key S5Redi s Key HH R, FEPAT I SR8 ) 4 A
if(threadLocal.get().equals(stringrRedisTemplate.opsForvalue() .get(key))){
Integer count = threadLocalInteger.get();
/ /AR IR A OB B TBUE
if(count == null || --count <= 0){
stringRedisTemplate.delete(key);

Eitt, WA LRRT DT BN D,
HENXE, RABTAR—E, LERRRIIENREMSRE7E?
FEZ S59EREZEH

FEET BT ED, MIRERedisHATVEILEMAT, FAIEESRE T failureSER R 4alia K FRANRIELEM T. B8, E5HAR
BT, —BEMNERKETHHRAM, BA, EXMERERBIZE, HtAEKERTESEN, BPSREITRAWER. £
Biipss, XEEERARTN. BRITTLUSRENERHTEE, BERNanEKBRNels, BREEREEIRIHES R
T,

FRLA, BRSBTS FEFAEREE 19451k,

BB, WMAISCEIPEAZENR? FAIITLAEREHESRSEEL, 44EERedisLockimplAASAN RE7R.

public class RedisLockImpl implements RedisLock{
@Autowired
private StringRedisTemplate stringRedisTemplate;

private ThreadLocal<String> threadLocal = new ThreadLocal<string>(Q);
private ThreadLocal<Integer> threadLocalInteger = new ThreadLocal<Integer>(Q);

@override
public boolean tryLock(string key, Tong timeout, TimeUnit unit){
Boolean isLocked = false;
if(threadLocal.get() == null){
String uuid = UUID.randomuuUID().toString();
threadLocal.set(uuid);
isLocked = stringRedisTemplate.opsForvalue().setIfAbsent(key, uuid, timeout, unit);
//IESRECB RIS, W B RESREE, BRI h
if(!isLocked){
for(;){
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isLocked = stringRedisTemplate.opsForvalue().setIfAbsent(key, uuid, timeout, unit);
if(isLocked) {
break;

}
}else{
isLocked = true;
}
/ /B JE K s L
if(isLocked) {
Integer count = threadLocalInteger.get() == null ? 0 : threadLocalInteger.get();
threadLocalInteger.set(count++);
}
return isLocked;
b
@override
public void releaseLock(String key){
/ /4R g8 E key S5Redd s Key A R, FEPAT M SR8 ) 4 AR
if(threadLocal.get() .equals(stringRedisTemplate.opsForvalue() .get(key))){
Integer count = threadLocalInteger.get();
/ /B IRCA O I R Tt
if(count == null || --count <= 0){
stringRedisTemplate.delete(key);

DML, PHEGFIAREES RIFEEENS, AR—EECHEXMIRRA.

(eSS

REFAIZI T DHVRIEESE, BEREE—NIRRR(IFEARERERY. BPHE MKW 9,

SiEFHITI SRR TS NESRERNANR? BORE/IMHERESEER, BHERMEANERIZIIT, STk
T, EEEIGKREIS MM, RERTHTTY, BROEMEIRENER, TERELSHERFET.

BRAARERX NEREE? HERME: BIICAREELSABRITRER, TEBRRSHRM. SEE87T, IRMsEEe?
WAT, HIFEAWSAETD, AT TERERRIEELSEEHITRN, SIS EBRTIHRRER.

springRedisTemplate.expire(PRODUCT_ID, 30, TimeUnit.SECONDS);

XE, HIFEEN—MENRESRIIT EENNE, FEIER: BIVFESEBEBIT LA, ER30Me, #Es
KT . BrEn, OIS0 HT R EERIAA.

BLEMfR, EiZfERedisLockimplSEigRII—Mwhile(true fEIARARRIXNMAR, ABFAIFXEHES T RedisLockimplSRaIHE
B, BERIRAREE.

public class RedisLockImpl implements RedisLock{
@Autowired
private StringRedisTemplate stringRedisTemplate;

private ThreadLocal<String> threadLocal = new ThreadLocal<string>Q);
private ThreadLocal<Integer> threadLocalInteger = new ThreadLocal<Integer>(Q);

@override
public boolean tryLock(String key, Tong timeout, TimeUnit unit){
Boolean isLocked = false;
if(threadLocal.get() == null1){
String uuid = UUID.randomuuID().toString();
threadLocal.set(uuid);
isLocked = stringRedisTemplate.opsForvalue().setIfAbsent(key, uuid, timeout, unit);
/ /I RIREUBUR G, 0 E BRI, BRI AT
if(!isLocked){

for( ;)4
isLocked = stringRedisTemplate.opsForvalue().setIfAbsent(key, uuid, timeout, unit);
if(isLocked) {

break;
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}
/ /78 SCSE 8 1 3k S B [
while(true){
Integer count = threadLocalInteger.get();
[/ ETTBE AR, MR ISR
if(count == 0 || count <= 0){
break;
}
springRedisTemplate.expire(key, 30, TimeUnit.SECONDS);
try{
/ /SRR LOF AT —IK
Thread.s1leep(10000);
}catch (InterruptedeException e){
e.printStackTrace();

}
}else{
isLocked = true;
}
/ /IR h JE A EE L
if(isLocked){
Integer count = threadLocalInteger.get() == null ? 0 : threadLocalInteger.get();
threadLocalInteger.set(count++);
}
return isLocked;
}
@override
public void releaseLock(String key){
/ /MR R GEE Fuuid 5Red sH R uud dAH I, AT B 10 B
if(threadLocal.get() .equals(stringRedisTemplate.opsForvalue() .get(key))){
Integer count = threadLocalInteger.get();
/ /B A O I R T
if(count == null || --count <= 0){
stringRedisTemplate.delete(key);

BEIMIIE T RIBHMESADIMEERE 7 BB BEEMEXAES. ANXAES SHYHIEIEEEHRHE
BIEEAIwWhile(true)EIAP—EEEMTERRBILR. ALl HITFEEHRILERR, SERLHITERES REFH AL ERT
&,

LEERY, FAEHERIRedisLockimplZEAYURD, 1SER B HHERAIIEAEI— MRIRZETHT, WA,

public class RedisLockImpl implements RedisLock{
@Autowired
private StringRedisTemplate stringRedisTemplate;

private ThreadLocal<String> threadLocal = new ThreadLocal<String>(Q);
private ThreadLocal<Integer> threadLocalInteger = new ThreadLocal<Integer>();

@override
public boolean tryLock(String key, Tong timeout, TimeUnit unit){
Boolean 1isLocked = false;
if(threadLocal.get() == null){
String uuid = UUID.randomuuID() .toString();
threadLocal.set(uuid);
isLocked = stringRedisTemplate.opsForvalue().setIfAbsent(key, uuid, timeout, unit);
/ /A SRIRE R, W A EEREEE, EE T
if(!isLocked){

for( ;)4
isLocked = stringRedisTemplate.opsForvalue().setIfAbsent(key, uuid, timeout, unit);
if(isLocked) {
break;
}



}
[/ BB RPAT AT S, S AR 1)
new Thread(new UpdateLockTimeoutTask(uuid, stringRedisTemplate, key)).start();
}else{
isLocked = true;
}
/ /IR JE A TS n L
if(isLocked){
Integer count = threadLocalInteger.get() == null ? 0 : threadLocalInteger.get();
threadLocalInteger.set(count++);
}
return isLocked;
}
@override
public void releaseLock(String key){
/ /MR RE R GEE Fuui d 5Red i s Juu dAH IR, AT BRA 10 B A
String uuid = stringRedisTemplate.opsForvalue() .get(key);
if(threadLocal.get() .equals(uuid)){
Integer count = threadLocalInteger.get();
/ /BRI A O RE TR
if(count == null || --count <= 0){
stringRedisTemplate.delete(key);
/ /RIS 4 I i 15 () 2R P2 5 v
long threadId = stringRedisTemplate.opsForvalue().get(uuid);
Thread updateLockTimeoutThread = Threadutils.getThreadByThreadid(threadid);
if(updateLockTimeoutThread != null){
/ / HR W B B T I [ £ e R
updateLockTimeoutThread.interrupt();
stringRedisTemplate.delete(uuid);

Bl UpdateLockTimeoutTaskSEHTEFTHGERTAIATIA,

public class UpdateLockTimeoutTask implements Runnable{
//uuid
private long uuid;
private StringRedisTemplate stringRedisTemplate;
private String key;
public UpdateLockTimeoutTask(long uuid, StringRedisTemplate stringRedisTemplate, String key){
this.uuid = uuid;
this.stringRedisTemplate = stringRedisTemplate;
this.key = key;
}
@override
public void run(Q{
//PluuidAkey, H4ETFE1d Nvaluefifi#Redi st
stringRedisTemplate.opsForvalue().set(uuid, Thread.currentThread().getId());
/ /78 SCHE B it S e [
while(true){
springRedisTemplate.expire(key, 30, TimeUnit.SECONDS);
try{
/ /G LOFP AT —IK
Thread.sTeep(10000);
}catch (Interruptedexception e){
e.printStackTrace();

TR, BAIEN—1ThreadUtils TR, XN TEEPE—MRIBLIZdIRELEZMI 5 AgetThreadByThreadId(long
threadld),

public class Threadutils{
//ARIELEFE T dIREN LR FE AR



public static Thread getThreadByThreadid(long threadid){

ThreadGroup group = Thread.currentThread() .getThreadGroup(Q);
while(group != null){

Thread[] threads = new Thread[(int) (group.activeCount() * 1.2)];

int count = group.enumerate(threads, true);

for(int i = 0; 1 < count; i++){

if(threadid == threads[i].getId()){
return threads[i];

}
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pubTlic void testRedLock(RedissonClient redissonl,RedissonClient redisson2, RedissonClient redisson3){
RLock Tockl = redissonl.getLock("Tockl");
RLock Tock2 = redisson2.getLock("Tock2");
RLock Tock3 = redisson3.getLock("Tock3");
RedissonRedLock Tock = new RedissonRedLock(lockl, lock2, Tock3);
try {
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boolean res = lock.tryLock(100, 10, TimeuUnit.SECONDS);
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} catch (InterruptedeException e) {
e.printSstackTrace();
} finally {
Tock.unlock();
}
}
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