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private final Atomicinteger ctl = new Atomicinteger(ctiOf(RUNNING, 0));
private static final int COUNT_BITS = Integer.SIZE - 3;
private static final int CAPACITY = (1 << COUNT_BITS) - 1;

private static final int RUNNING = -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;

/] FREEEMAPRE

private static int runStateOf(int c)  { return ¢ & ~CAPACITY; }
/] FRE&EBERLENSE

private static int workerCountOf(int c) { return ¢ & CAPACITY; }
/] RIE BENETRIRNT + ZRENEIRE ctl

private static int ctlOf(int rs, int wc) { return rs | wc; }

ot BN LIF MBI TIRSNEIE R A AR EENHERTEHN—TFER,
EESMEDEER: ‘ S

LAERYIETTIAE (runState) MZIEHAEMETIZRIENE (workerCount), X
EaABE, (£ IintegerXRBIRMR7EF, J3fRfFrunState, R29{ufR?F
workerCount, COUNT\_BITS #2229, CAPACITYFiE1E 29k

1 (29M) , EPMEERRworkerCountf EFR{E, "AHR51Z
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### RUNNING

BEIE IR ACROESS, FHEthaebIEHERATIPRIESS

### SHUTDOWN

RAVRTS, A BIERIIRRRAES**, *BE0] DAAREGLLAMIRFEEATIHER
FHESS , SFLETE=ARSHNEIE >, E5EHLT RUNNING RS
, WA shutdown()FERELIZMHNENZIRE,

### STOP

HABEIEZRES Y, MR ALIEASIRIES Y, HrhiTEEAIRESH
g x*, 454 TF RUNNING 3 SHUTDOWN JR7SES, ER
shutdownNow() FESEEIEMFENZNZIRE;

### TIDYING

— P ERIRE

MERFAENESEELLIET, workerCount (BIELTZEN) 10, &iEthHNi%
IREESEA terminated() 7E# ATERMINATED IR,

### TERMINATED

£terminated() 7FEFUTTREHENZIRE, Bhilterminated()/5iEH T4 HiR
B, XR—TT RAE, BITAIMBREIRNIRE TR,
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*SHUTDOWN** JXET BEEENIIAZT (EH **SHUTDOWN** K& T
FENEHZENIBEEECARFENMES) , KN ITEXREREN0, AEE
24t TIDYINGIRTS

**STOP** A& T ANEEEEIINZE (B **STOP** RS FASIRZ(EM
£55) RF|ELEENTFEZIENEN0, HEEFEHLRN TIDYINGIRE

BATE AT AR EIRS ZBN—TKRNX R,

**RUNNING < SHUTDOWN < STOP < TIDYING < TERMINATED , TiE%

RUNNlNG -> SHUTDOWN —> STOP —> TIDYING —> TERMINATED, BflA
RARTEERBERNASHBE S +o A E, **

ThreadPoolExecutortdi& 5 3%

public ThreadPoolExecutor(int corePoolSize,
int maximumPoolSize,
long keepAliveTime,
TimeUnit unit,
BlockingQueue<Runnable> workQueue,
ThreadFactory threadFactory,
RejectedExecutionHandler handler) {
if (corePoolSize < 0 ||
maximumPoolSize <= 0 ||
maximumPoolSize < corePoolSize ||
keepAliveTime < 0)
throw new lllegalArgumentException();
if (workQueue == null || threadFactory == null || handler == null)
throw new NullPointerException();
this.corePoolSize = corePoolSize;
this.maximumPoolSize = maximumPoolSize;
this.workQueue = workQueue;
this.keepAliveTime = unit.toNanos(keepAliveTime);
this.threadFactory = threadFactory;
this.handler = handler;



WIER EPNFERE XA TF:

* **corePoolSize**: ZIL&IEHE, HBEMTESBEexecute()HIERRE, &
MATLATHIR -

+ WRIBITHILIED T corePoolSize, MIBIEFTLZIZRAIEES, EMELIEH
PEVEMEIERE =AY ;

+ NIREFZ WP IEREKRTEFT corePoolSize H/MNF
TlaximumPooISize, M R E H*r*workQueueii** If7 I FREVEIE XL IBE
73

+ R iZEMcorePoolSize 1 maximumPoolSizetB[E, NIIZERLZEFE AT
NEEERN, XEUMREMESIER, FworkQueuerim, MIAFIERBMA
workQueueHd, FHFHZTHNZTEEMworkQueueFEESHALIE;

+ MREBITNEEHEARFHFmaximumPoolSize, XEfE1RworkQueue
25 7, MiBidhandlerFrig ERI RIS AL IR(ESS;

* BfBA, {ESZIRACET, FIBFRIIRE S corePoolSize —> workQueue —>
maximumPoolSize,

* **maximumPoolSize**: BRAZKIEHE;

* **workQueue**: R{ZEFFHITIESHIEEIII, HRRX—THAESE
ZIEMAE, ZIEPSRIBEHEERP EETENRIENSERRETIZE
SFSHLER, TEFUT/LMHLGER:

+ *MERFT RG> —RR{ERE T 1ERAIEZELASILinkedBlockingQueue,
MEERXFAR, BALIEMPEZEIZIN*RAEIZENTE
corePoolSize**, fimaximumPoolSizefifT&SRIEAT . HEEMPRAENZ
IDEFZERZRUNNINGIAZSH, X — P EESRRZMSIMAFSEAIIE,

+ **ERHFRAT**: —fg{ERArrayBlockingQueue, {17 A LAIGLTE
R AL R S RE I maximumPoolSize, JXI¥RESFEEETRAEFE, (BFE
XM AN EFEIE NN SN REZSERME, RAZIERHAIINES
HEEMRE, FIARBESIERGEESHERRIAZ—MEN SIENEE
, XIELZEEENER, FEEERFENEREEBNZIRIERE, ™M
BEQHINZEXMTHE.

1. MREBRFRAZFRAVEE (RIECPUNERE, IRERGHRIVERE

, ERXHRIBIIRNTFHET) , ATLUREMRARATIF S B izt
FEX, BRFOERREELETSNEHE.

2. MRERNESEERERE, BATTNUEREEIEA
setMaximumPoolSize() 77EREFIRELIZHLNEE,

3. MRS EIREIR), BEFERESEENTSREA—K, XF
CPURYERRZEMNS —L, BMREFENTSIRENTA, MERRA
ESHRERZNEA T, ARESIENM, BLAGEZENAEMRE—TESRE
e, ENiXtERinA R RGMEESNEILE, ‘ ‘
* xxkeepAliveTime**: ZIZMMIPEIEM A ITFNZTHATE, HEERPAVETE



B E KT corePoolSizef9itE, URXZEMIVESIRE, ZOEREIMVE
EASIENES, MESEE, BIFEFRINEEIE T keepAliveTime;

* **threadFactory**: EfThreadFactoryXBTE, FHFCIERZKIE, B
IMEExecutors.defaultThreadFactory() EEIZE &L, {FRZKIAN
ThreadFactory R EIi2LIEMT, S(EFHEIZMNSERTHERER
NORM\_PRIORITY{fi5chH HRIEFIP&TE, RNRIRE T E&ENRTR.

* **handler**: ERRejectedExecutionHandlerEBINT &, RRETE MY
tFNRES . AREAZRAIUE 7 HHiIREERGEE, XRMRBERRES

, TREERIN—MRIRMIEIZ(ES, ZIZMIRH T 4TPIRER:

+ AbortPolicy: BRMEEE, XIEIARE;

+ CallerRunsPolicy: AIEAB&EFIENSERRNITES:

+ DiscardOldestPolicy: EFFHZENFIPERBIAES, HIITIRES
+ DiscardPolicy: HEERFES;

Lz ithib e R

#it# R REBAIIANIITIRD

B4 RIE 2 RERIVAIAIL, FHENTIMRGINEERE.

#i## JDK B FRYIELHE R AR

public static class AbortPolicy implements RejectedExecutionHandler {
public AbortPolicy() { }
//EEMERE
public void rejectedExecution(Runnable r, ThreadPoolExecutor e) {
throw new RejectedExecutionException(”Task ” + r.toString() +
” rejected from ” +
e.toString());

public static class CallerRunsPolicy implements
RejectedExecutionHandler {

public CallerRunsPolicy() { }



//BiARexcute7iE M&ZB ST

public void rejectedExecution(Runnable r, ThreadPoolExecutor e) {
if ('e.isShutdown()) {
} r.run();

}
}

public static class DiscardPolicy implements RejectedExecutionHandler {
public DiscardPolicy() { }
[ 11+ 28B4
fublic void rejectedExecution(Runnable r, ThreadPoolExecutor e) {

}

public static class DiscardOldestPolicy implements
RejectedExecutionHandler {

public DiscardOldestPolicy() { }
//HERBZERAFISKERRVESBAR , AREEARFNES

public void rejectedExecution(Runnable r, ThreadPoolExecutor e) {
if ('e.isShutdown()) {
e.getQueuel().poll();
e.execute(r);

}
}
}

Hit# B=FERN B RIRAY R

1. **Dubbofy3Li, _I:ETMH:.' RejectngxecutionException%ﬁz?ﬁﬁ‘%iﬂiEI
&, Fdump&EiEiR(ER, HEEMLB, **

2. **Netty FILI, ZEIE—ITHEERNITES

2. RS AR



execute

public void execute(Runnable command) {
if (command == null)

throw new NullPointerException();

/] &FEMIRTE
int ¢ = ctl.get();
if (workerCountOf(c) < corePoolSize) {
[/ MENZZZE < OERTEE BRI
if (addWorker(command, true))
return;

[/ WKW, EFhIKIGCct
c = ctl.get();

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

// &i2=E Running RS && ESSRINEI TIERASIEE RIS

/] EFA3R1F ctl
int recheck = ctl.get();

/1 IREA=Z Running 384 MBEZERAFIRIBRX MESS TR SRES B
AER SHUTDOWN 2 STOP RS ASIEZIAMES
if (! isRunning(recheck) && remove(command))
reject(command);
// AREZERunning &iEitBHISE LT FIAECIE— T &RIEERTHIIE
FAFI R ERIESS
else if (workerCountOf(recheck) == 0)
addWorker(null, false);

}
[/ ESHRMEI TERAFIEERMW, HBINFFROEIZNITES
else if (laddWorker(command, false))

reject(command);

it;ag%;ﬁﬁ £ 1Texecute() AiERMIRIRS—E ERUNNINGHEY, BIH1TiEFE

1. 2A15R 'workerCount < corePoolSize’, NMISIEHFoI— 1T ERIZRMITIIRR
HIESS;



2. W5R workerCount >= corePoolSize’, B AIAFEZERATIAH, NG
ESZRINEZPAZEATIA;

3. W15 workerCount >= corePoolSize && workerCount <
maximumPoolSize', B&IEMAAIREZENIICH, MEIZBHBoI— 1 EIEFR
RITINIRRAESS S

4. YN8 workerCount >= maximumPoolSize', #HZTEtARIPEZERATIE I,
MR IEIELE R R IR IZ(ESS, BAIANLIELXZEEMREE.

XBEFE—T addWorker(null, false);, thFtE2eliE—1EFE, EBHSHEE
ANES, BRESEZRERINEIworkQueued T, FrlAworkerfEH{THIRT &

, 2EHEMworkQueueH3KEUES . FlA, & workerCountOf(recheck) ==
0°B¥#1T addWorker(null, false); B 27 7 {RIEZ&FZHMERUNNINGIR S T b7
BE—1EERNITES.
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addWorker

private boolean addWorker(Runnable firstTask, boolean core) {
retry:

1{/ 5&55)‘1{5)3% + CAS MAIVKREIELTE, PhIEZEliEETE
or (5

int ¢ = ctl.get();

int rs = runStateOf(c);

// 1. &iEHE STOP A& HIERO

/] 2. %322 SHUTDOWNIRZ && firstTask != null, iRBAX 2
RHIES, SHUTDOWNREST

/] AL IBFRIRIZHIESS

// 3. &iEtE SHUTDOWNIRE && firstTask == null && T{ERAFIA
=, MIAERRBESTELIET

/] BBAEINAEERIZEZTE

if (rs >= SHUTDOWN &&! (rs == SHUTDOWN && firstTask == null
&& ! workQueue.isEmpty()))

return false;

for (;;) {



int we = workerCountOf(c);
[/ 1. RIEMEENEIREBEIT 2229 X7, TEELIE
/] 2. R TREERIT T corePoolSize (core == true) , 5BAZFIN
HEI0EIE, IEECIE // el
// 3. &iEMENEEBT T maximumPoolSize (core == false), iAH
MR IERIOETE, T BEBRIE
if (wc >= CAPACITY ||
wc >= (core ? corePoolSize : maximumPoolSize))
return false;

// CAS FhlL ZBIEZ%TE
if (compareAndincrementWorkerCount(c))
/] RN, HiEMERINZTETT, AEECIEETE

break retry;

/] EEIXE RIBEHLEIELE

c = ctl.get();

[/ ME—TEXEMRATSESRENE

/] MRBMBBLBEINE RIS (INERAZTEFHAIGRS) )
/] MRGBERERZE, BLARENEEF, AFBEHFBRESIHACIEL

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

}
}

boolean workerStarted = false;
boolean workerAdded = false;
Worker w = null;
try {
w = new Worker(firstTask);
final Thread t = w.thread;
if (t!=null) {
final ReentrantLock mainLock = this.mainLock;
/] BIZZFZRIBI{E {E£F mainLock %A
mainLock.lock();
try {

/] EFEHIRTE
int rs = runStateOf(ctl.get());

/] 1. &FEE RUNNING A&
// 2. %2 SHUTDOWNIARZ, HA firstTask 9 null —> X1
MR EBECE—ZIESLIETENIIEENES
. if (rs < SHUTDOWN || (rs == SHUTDOWN && firstTask ==
null



if (t.isAlive()) // precheck that t is startable
throw new lllegalThreadStateException();

workers.add(w);

int s = workers.size();

if (s > largestPoolSize)

/] FEIMER St —T&iE N EERANEIZE AT AR AN

largestPoolSize = s;
workerAdded = true;

}
} finally {
mainLock.unlock();

}
if (workerAdded) {

/] FFR%%TE
t.start();
workerStarted = true;

}
}
} finally {

if (! workerStarted)
: addWorkerFailed(w);

return workerStarted;

=t uaXiiy

Workerzg

HIEMPNE— P RIEHITER— 1N WorkerX3d 8, ThreadPool 4PV ESLH 2
—#HWorkerd&R, E— TWorkerfIE X :

private final class Worker
extends AbstractQueuedSynchronizer
implements Runnable

private static final long serialVersionUID = 6138294804551838833L,;
final Thread thread;

Runnable firstTask;

volatile long completedTasks;



Worker(Runnable firstTask) {
setState(-1); // inhibit interrupts until runWorker
this.firstTask = firstTask;

: this.thread = getThreadFactory().newThread(this);

public void run() {
runWorker(this);

}

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

protected boolean tryAcquire(int unused) {
if (compareAndSetState(0, 1)) {
setExclusiveOwnerThread(Thread.currentThread());
return true;

}

} return false;
protected boolean tryRelease(int unused) {
setExclusiveOwnerThread(null);
setState(0);
} return true;
public void lock() { acquire(1); }
public boolean tryLock() { return tryAcquire(1); }
public void unlock()  {release(1); }
public boolean isLocked() { return isHeldExclusively(); }
void interruptifStarted() {
Thread t;
if (get?tate() >= 0 && (t = thread) != null && !t.isInterrupted()) {
try
t.interrupt();
} catch (SecurityException ignore) {

}
}
}
}

WorkerZ4#/& T AQS, F3LI T RunnableiZ, FEHAAfirstTaskH
thread@l%: firstTask A ERRFENNES; thread ZTERMES AT E
i ThreadFactory>R IR FE, RRARLIBESAILIE.

TERWER AN, FEEESEAN, XEET



‘getThreadFactory().newThread(this); SEFhE—1%FE, newThread5ikf%E
NS Zthis, ElAWorkerA&B4%#E T Runnablei%[, tWiiE—1 N4, Fr
BA—"1"Worker33 R B ENRIRME S B WorkerZEREIrun53E,

Worker4## T AQS, {ERAQSHKLININ SHRIINEE. FITATER
ReentrantLock33EIRE? AILAFRtryAcquire5iE, ER **ARTFEAN** 1Y
, Th **ReentrantLock@E AIFEN**H:

1. lockFiAE—BIREY **M A, RRIRILZE *EERITESH*>;

2. MR **EFERITIES**, N **NRIZPETLIE > ; \

3. MR ZEREIMEAZH A YRVRT, BHME A BIAE, RAER
TEAME(ESS, XA ** 0] AR Z T H 1 Tl

4. HFEMERNIT **shutdownF3iE** \*\*T} **tryTerminate/5i5** IS
**interruptldleWorkers75i5** RPEI=IRANZTE, **interruptldleWorkersF
B {ERtryLock 77 AR FIBTEAZ PRI SIE R & & XIS ;

5. ZALASBARAI BN, ERABNAFREESERREK
setCorePoolSizel XLz Iz H /5 AT EFIAENS . WR(ER
ReentrantLock, EEREARN, XFMREESFEATU
setCorePoolSizel XKL WMIZFHI G E, SHRTIEFEIGITHNZEIE.

FTA, Workerdk&BEAQS, ATHIIEEREZE NN KRES A AR,

LS, ERESEDNITT setState(-1);, BstateTEIRBEN-1, IHAX
LHIR? EENAQSHENIAHIstate 20, WRNIBIZET —MWorkerd &, %
BHITESH, XRFMARIZEPRE, F—TtryAquire5i4:

protected boolean tryAcquire(int unused) {
if (compareAndSetState(0, 1)) {
setExclusiveOwnerThread(Thread.currentThread());
return true;

}

return false;

}

tryAcquire 755 RIEstate @ B 20K FIETRY, FTLA, “setState(-1); 1%
stateiRBEN-12N T B I FERITES I LiZ# 1T,

IEELE, FErunWorkerA ARSI Worker3 &AJunlock /5 ik 1E stateis
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runWorker

final void runWorker(Worker w) {
Thread wt = Thread.currentThread();
/] FRERE—TMES
Runnable task = w.firstTask;
w.firstTask = null;
) /] R EworkerPIGIZAIEHER A2 IF#E BT ARLAX B EERIRER
w.unlock();
/] REREAFERLER
boo{lean completedAbruptly = true;
try
/] AR task Rz, Mi@TgetTaskRKIKENES
while (task != null || (task = getTask()) != null) {
w.lock();

if ((runStateAtLeast(ctl.get(), STOP) || (Thread.interrupted() &&
runStateAtLeast(ctl.get(), STOP))) && !wt.isInterrupted())

/*
*{ [&I2tESTOPIRE

*

* ([HRRETITENRS] && [EZHIRSESTOP])

* }

* &&

* [RIE 2B HFTH (XB 2R NEIEM Thread.interrupted() i&
BR T T84T iE.;)

* ER— T LI ‘
* ANREFZMZESTOPIRTS BB ATLLEIENI IZ AT T I
e * INRIFMITHNE IR EMfEIRIEEIEMIRSEH AT STOP #A
HRILTREDN N0 T HTHT * RS
* BB AIZEFTR O RIZ AT,
* ps : Thread.interrupted() AiESFIMTRiZ2 B HFTH, HBEE
Eﬂlﬂ*ﬁﬁiﬂﬁfflse

/[$T iRz

wt.interrupt();
try {



[BATESBE#RF
beforeExecute(wt, task);
Throwable thrown = null;
try {
[/BATIESS
task.run();
} catch (RuntimeException x) {
thrown = x;
throw Xx;
} catch (Error x) {
thrown = x;
throw Xx;
} catch (Throwable x) {
thrown = x;
throw new Error(x);
} finally {
[IBATESBE#F
: afterExecute(task, thrown);
} finally {
task = null;
w.completedTasks++;
w.unlock();

}

}
[[ARPTESHHREMN T RE, BATFSERXE
completedAbruptly = false;
} finally {
/IR 2R EUR T 1F
: processWorkerExit(w, completedAbruptly);
}

BEE—TrunWorker75 A9 1TiHFZ:

1. whilefEHF At @ I getTask() /5 iEIRBESS ;

2. getTask()73;AMBEZERASIUPEES; o
3. MRZEIFWIEEREL, BAERIEHZIEEPEITVAS, SMNERIEHIZ%
EAZHETIRE;

4. AR task.run() H1TES;

5. tNR taskFnullMBkHTEEF, HiTprocessWorkerExit()/5i%;

6. runWorker5 i EH1T5REE, A REWorkerPIrun5iEHITREE, HERZ

=



X B fbeforeExecute 75 & MafterExecute 5 £ 7E ThreadPoolExecutor£ 2
THY, BBLRFIERLHL,

completedAbruptlyZEERRRENTESIEREELMTHE, &
processWorkerExit75 AP 14T S MEHTHIET,

getTask

private Runnable getTask() {
// timeOutTEME R TIFAIOETZ LIXR MEBZERASIPEVES BT E S8R
boolean timedOut = false;
for (;; ) {
int ¢ = ctl.get();
i/nt rs = runStateOf(c);
*
* YN RELTEMIRSrs >= SHUTDOWN, tFE2IERUNNINGIAE, Hift
1TLAT #Iif -
* 1. rs >= STOP, ZIEithE & IEfEstop;
* 2. [EENIIRE N,
* MR EFZEHRE, MWIFworkerCountfi13HiREInull,
* F AR LA MIRSHERSHUTDOWNS A L, TAFERA
EBA?UEI;%%%)JHERO
*

if (rs >= SHUTDOWN && (rs >= STOP || workQueue.isEmpty())) {
decrementWorkerCount();
return null;

}

int we = workerCountOf(c);

// timedZEATFIMTEE FEHRITEINES, ‘
- // allowCoreThreadTimeOutE iAEfalse, I 2XO0EIE AR ITFHT
i ;

// wc > corePoolSize, RRHAIEIEEPHNEERERTROEEZNE

/] WTFBIZOERHEMNXELTE, FERITEIES] , XL
FFZILETR !

boolean timed = allowCoreThreadTimeOut || wc > corePoolSize;

/*

* wc > maximumPoolSize ZFZEHEE T IRENRAKETEE

* timed && timedOut R Htrue, R HFHIRIEREH TR
, FH )R MBBZERAFIFIREVES * BA TR

)



* ETRFIET, MRBUREEHEAT1, NEHEFENIIRZR, BAE
W §workerCountfi1;

* AMRFIRM, NMREIER, ) i i

*/QI]%WC == 10, thFliREASmEIERETE P E—N—TEIET .

*

if ((wc > maximumPoolSize || (timed && timedOut)) && (wc > 1 ||
workQueue.isEmpty())) {

if (compareAndDecrementWorkerCount(c))

return null;
} continue;
try {
/*
* iRIEtimed3RHIRT, R Ftrue, MEIFEZERATIIpollFiEHITH
EET&IU, WMERE * keepAliveTimelt [B] A& B IRENZEIESS, MR
null;
o ﬁ*’éﬂﬂﬁﬁtakeﬁﬁﬁ, AMRXBIPATIAZE, MitakeFERFEZEEZIRA

*/
Runnable r = timed ?
workQueue.poll(keepAliveTime, TimeUnit. NANOSECONDS) :
workQueue.take();
if (r '= null)
return r;
// AR r == null, RIPELZERT, timedOutiZE Ntrue
timedOut = true;
} catch (InterruptedException retry) {
// ANRIRKBUES IS HRIZIZE R E 7 P, NMigEtimedOutyfalseFHt
REEFEIR
} timedOut = false;
}
}

*ZhEaaIREA] E|FI1’E2£$EEE§§I§<’EE’\J , FISEREE RN

maximumPoolSize, keepAliveTime REZEAEARY**
processWorkerExit

private void processWorkerExit(Worker w, boolean completedAbruptly) {
// 3RcompletedAbruptly{Egtrue, MIZAZLERITINEMN T FE, &



HworkerCountfi1;
/] MRGRERITRZRELMFEE, HBEgetTask()AEFEEZEEN
workerCounti#1T T IB 111, XEMALEET .
if (completedAbruptly) // If abrupt, then workerCount wasn’t adjusted
decrementWorkerCount();

final ReentrantLock mainLock = this.mainLock;
/] L8 EAworkerSet B EIELEMNES WERIEFTEMHI
mainLock.lock();
try {
/15t SERRESS £
completedTaskCount += w.completedTasks;
// Mworkers® 3%, tMRTEMEIEBPRBERT —1TLEZEE
workers.remove(w);
} finally {
mainLock.unlock();

}

/] RIBGRBRSHITHM RS S REED
tryTerminate();

int ¢ = ctl.get();

/*

* YT ZRUNNINGESHUTDOWNIR S, W1Rworker2RE 4R
, BBAsHE¥zaddWorker;

*

* 1R allowCoreThreadTimeOut=true, }BHEFNIIFFS, EIMRE
— T worker;

* Y[BRallowCoreThreadTimeOut=false, workerCountA~’MF
corePoolSize,

*/

if (runStateLessThan(c, STOP)) {

[/ ZXBREANIFZOEIZREN T
if (lcompletedAbruptly) {

/1 MR ARVFIZIDELIZBT FB4 /) \workerEiFfiE O
/] AR FRZOEIZEN MBS EIF R0 %S, ‘
/] BLFRER—TMESTEBIE— T HIERAIE, REZOEREX—IR

int min = allowCoreThreadTimeOut ? O : corePoolSize;

/] RINVETEEN0 , HEESNIERABESZEAIE
/] BABANVREL s/ VERERERN 1
if (min == 0 && ! workQueue.isEmpty())

min = 1;

// #IETIMENworkerfI2HZE2 min,
[/ MMREZBIT BALAMAEEZCIEFRIworker T

if (workerCountOf(c) >= min)



return; // replacement not needed

}

//iZ workerE AR ITESHEEFRRI T EE, FRMAERERIIN—
worker#p & &
: addWorker(null, false);
}

**Z R AR EIER TIE, MEIMEIEERRTESIERLEINZFE
M%iE, tARERIRBESHMNREMIETFETE. **

*RXERATBER, WTHMFEENLE, MEHIZHESE, AEHEIE—
WMAVETE, MUEITZNRFECELELEEENFE, BREMRIELE

RBERGFIR

**ZE I, processWorkerExitifiiTe 2, TEEEMEE, ULEMEETL
E&TZINE G EIHA, Mexecute5iEFYS, Worker{fEThreadFactory Sl h
M TIELZFE, runWorkeri@idgetTaskIRENESS, ARFHITIES, MR
getTaskiZ[Elnull, # A\processWorkerExitFiL, BMEIESR, WEMT
* %%

I[E /.pngl(https://p1-juejin.byteimg.com/tos—cn-i-
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tryTerminate

final void tryTerminate() {
for (; ;) {
int ¢ = ctl.get();
/*

* HRIEEHAVAS A TLMERE, HiFRE:
* 1. RUNNING, EANEEBITH, FEEFELE;
- * 2. TIDYINGETERMINATED, XM EMREIEMHNECZERT 1A1FEEE
ZERT
) * 3. SHUTDOWNH HEFFRAIFIET, XREHR1TTeworkQueueH )
task;



*/

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

/] MNREEZEHNEF R0, NPR—PZTRNITIELIE, HiR
if (workerCountOf(c) != 0) {
interruptidieWorkers(ONLY_ONE);
return;

}

final ReentrantLock mainLock = this.mainLock;
mainLock.lock();
try {
[/ REEHIREIRSHTIDYING, MRixEMAIN, NiEA
terminated 5%
if (ctI.c{:ompareAndSet(c, ctlOf(TIDYING, 0))) {
try

// terminated FIEZRIAT A EBAME, BBLARFSESLM

terminated();

} finally {
/] ®&BIRSHTERMINATED
ctl.set(ctlOf(TERMINATED, 0));
termination.signalAll();

}

return;
}
} finally {
mainLock.unlock();
}

// else retry on failed CAS

}
}

**‘interruptidleWorkers(ONLY_ONE); ** f9{EFH2FE N TE **getTask** i
1T workQueue.take() \*it, WMNRAMITHITE—EEZE, E TENTEN
**shutdown** 75 7%, AT S IﬂE’JIﬂEﬁﬁz, MR fTshutdowns
THEEZRELSETAH, ,.\\FifﬂﬁHTgetTaskTi,ﬁ XBF N B workQueue 3%
BEST, EB workQueue.take()® e —EMEE, FIANERE LEETEE
REHER **tryTerminate** HiERERXAPM— N TN LIELTE, BRETIN
TREES—EBEZENER.



AR tryTerminate() AIENAIELS:

. addWorkerFailed () i#fillworkerskii
. processWorkerExit ( ) [EU&worker
. shutdown ()
. shutdownNow ()
.remove () JBESMESIATIEEBER
.purge () EF:E] : Tries to remove from the work queue all Future
tasgzlj’c{hat have been cancelled, FiEZE ik future K8 HH B2
Hyl Ejj o

ogahwnN=-

BMSZ MaES worker i E ESHHE BONRE , BEEHE AR
tryTerminate() 5i% B& R4S,

shutDown

public void shutdown() {
final ReentrantLock mainLock = this.mainLock;
mainLock.lock();
try {
/| RERBHER(FEE)
checkShutdownAccess();
/] PIIRZSFISHUTDOWN
advanceRunState(SHUTDOWN);
/] PEI=IRETE
interruptidleWorkers();
onShutdown(); // hook for ScheduledThreadPoolExecutor
} finally {
: mainLock.unlock();

[/ BERETEM

tryTerminate();

E/u —NaEjRi: £ **runWorkeriE** i, **HITESHIIWorkerdd 5

AT T lockiR{F**, AT ABERTESHIERNNET TFEIZERMBilE?



TEFHESH—T:

* fEgetTask 5 iER, MRXTLEIEBIVIRSESHUTDOWNH HworkQueue s
=, BARMIZIREINUIBRERIXT LIELIZ, M{ELREMHEASHUTDOWNIA
SHEEEAshutdownFFiZ;

* shutdown 5 &S EHinterruptidleWorkersEHHT ** = [f** fOZ&TE

, **interruptldleWorkers}ffBmainLock**, SiBFH**workers**J&& N Hf
TEAREESZN, {BgetTaskAiEPiEEmainLock;

* {EgetTask®, WNRFIFTHRIZEIEWIRERE **RUNNING**, **3 HEHZERATI
RE**, BPBLASIEA workQueue.take()' #1TRHE;

* Y REFIRTEHBIEIZERIRSE **RUNNING** 5, XRHEAT
**shutdown** J5EIBIRSA N T **SHUTDOWN** | iXAFHN R A 1T iR

, AN IEEREEERT ** workQueue.take() ** FR—EHEEMAR
SR, FENE**SHUTDOWNIAS FARITFBEAFEVES RN
workQueueH**, **XtF—REIZMKITE KA T T **;

* B EB]%0, **shutdown 7FiE**5 **getTask FiE** (** MBAFIHIRENESS
B**) f27E **TBFEME > N

* R RX— ) EE AR LR, BEERTAER
**interruptldleWorkersFiE**, £ workQueue.take()” B, **UR&M
SIEREERIT 2 ERTHRE R PETIRS, NS
InterruptedException, FEERFEZERVIRS**; ‘
* (BRERET T LI, ~*AEHMTEXRERSET N, MRS
FRIETENIR(ESS, FAANIZ&A S T ;

* fRAWorkerd#/&BHAQS, £ I{EERZAMIRESIHEHTT

lock, interruptidieWorkersTEi#{THRETRS S {EAtryLock>k#ETiZ T4 TE 2
BIETELEBES, **WRtryLockiREltrue, RAAIZ TEEIEHBIARMITES

, XBIA LAt Pl iR, @ITYHHEAQS, **

REMEISTE*workeriRl T —TREER**, »URiR L, BLALTE
WARES >, **Z Rl A RBREY* >, **WMREW T, B4 &F EEFITESHR
&, IR EERBETX STz~

interruptldleWorkers

private void interruptldleWorkers() {
interruptldleWorkers(false);

private void interruptldleWorkers(boolean onlyOne) {
final ReentrantLock mainLock = this.mainLock;
mainLock.lock();

try {



for (Worker w : workers) {
Thread t = w.thread,;
if (t.isinterrupted() && w.tryLock()) {
try {
t.interrupt();
} catch (SecurityException ignore) {
} finally {
w.unlock();

}
if (onlyOne)
} break;

} finally {
mainLock.unlock();

}

interruptidleWorkersig&Hworkers R B TEATE, B ZIE B HPHT
**Jf B **tryLock B IN**, FiFPETIZZ&T=E.

N AE(ER mainLockMN#i? **RRiANMNZFZEH interruptidieWorkers [EEY
1T, BAAIEREE BEEE KA, **

shutdownNow

public List<Runnable> shutdownNow() {
List<Runnable> tasks;
final ReentrantLock mainLock = this.mainLock;
mainLock.lock();
try {
checkShutdownAccess();
advanceRunState(STOP);
/] PERFRE LIELTE, TiERB=ZR
interruptWorkers();
// B PAFIR g B 1 TRIESS
tasks = drainQueue();
} finally {
mainLock.unlock();

}



tryTerminate();
return tasks;
}

shutdownNow A& 5shutdownA3EZEM, ARG AET:

1. IREIRSHSTOP;
2. REATA TIFZTE, TieEREZ ARY;
3. ENLPFHZERN SRR B WHITIES FHIR(,

shutdownNow /A& 1T 2 EAAtryTerminate 5%, iZHEELEXEZ9H
27T, BIMEEEREHIKSIRENTERMINATED,

interruptWorkers

private void interruptWorkers() {
final ReentrantLock mainLock = this.mainLock;
mainLock.lock();
try {
for (Worker w : workers)
w.interruptlfStarted();
} finally {
: mainLock.unlock();

}
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