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1. ik
1.1 ThreadPoolExecutor $iR%E
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I = ExecutorService
|
|
|
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€ & ThreadPoolExecutor

1.2 SEEREERZE:

// BHAbstractExecutorService=CH, f£ThreadPoolExecutord; g B EE LI
// FBZ— 1 Runnablef¥s, FREMESHITER
<T> Future<T> submit(Runnable task, T result);

// BAbstractExecutorServicesCHl, £ThreadPoolExecutord QB EZSCI

// MEEFREBPIERRES, FREESHITER

<T> List<Future<T>> invokeAll(Collection<? extends Callable<T>> tasks)
throws InterruptedException;

// BBAbstractExecutorServicesLH, f£ThreadPoolExecutord; g B EEECIN
/] WEIRZMESS, REEP—PEMINTTARIESHIER, BEESISHREGE.
<T> T invokeAny(Collection<? extends Callable<T> > tasks)

throws InterruptedException, ExecutionException;

// EThreadPoolExecutorSCI, #47FEH ExecutoriZ[
/] EBRAEAN BRI TS ERES

void execute(Runnable command);

2. ThreadPoolExecutor EARZEH
2.1 &iFithibIRRE
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2.2 FiEEHs

/] FEWorkerseig
private final HashSet<Worker> workers = new HashSet<Worker>();

// BEZEBASY, BRIMES AP TIREIECH, RIIRMESBHEAworkQueuef 7!

private final BlockingQueue <Runnable> workQueue;

2.3 BXRSH
2.3.1 SR ESE:

e corePoolSize: I EFE B A/

e maximumPoolSize: ZEFEtP R ALLTEEN

e keepAliveTime &amp; unit: SFEEEHESSRATATE]

o workQueue: {E55A\%l, HERERKBTHREEREZ IS, MESERFEELNTIH
e threadFactory: ZG#2 T, EXIAJ9 Executors.defaultThreadFactory()

e handler: IE42(F3A0EES, IS TEAMRINRILIR LR, FESEIH handler RAME, BRIA
182879 AbortPolicy, iz IEESAISMER L ENEH—1 RejectedExecutionException B&E

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

[* RT SHRBFISERT, IRBEM(ERE */
}

2.3.2 Hth=%]

o ctl BHE— Atomicinteger BT &, HRE 7 AENRNEEMS
a. B 3 (FEREIETAIRZSE (runState)
b. (€ 29 (R REAEEREAEEE (WorkerCount)

5t EBIR9ER ReentrantReadWriteLock 5hfd state LUK ConcurrentHashMap =9 siz
Ctl, EA—NZEFERBLAS

o RN 5 FRZ, 7F ctl 195 3 f77h 111 F= RUNNING 4872, 000 3= SHUTDOWN JRZ,
01 %73= STOP YAz, 010 &7 TIDYING 387, 011 7= TERMINATED k7

private static final int COUNT BITS = Integer.SIZE - 3;

// runState is stored in the high-order bits

// 111000000000000000000000000000000

private static final int RUNNING = -1 << COUNT BITS;
// 000000000000000000000000000000000

private static final int SHUTDOWN = 0 << COUNT BITS;
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// 001000000000000000000000000000000

private static final int STOP = 1 << COUNT BITS;

// 010000000000000000000000000000000

private static final int TIDYING = 2 << COUNT BITS;

// 011000000000000000000000000000000

private static final int TERMINATED = 3 << COUNT BITS;

o ctl SHEIREMNT. BRGE

// Packing and unpacking ctl

/] RN SRS

private static int runStateOf(int ¢)  { return ¢ & ~CAPACITY; }
// fEMT T ELRAEEN

private static int workerCountOf(int c) { return c & CAPACITY; }
/] & LRSS 1 TIEEAEE 116

private static int ctlOf(int rs, int wc) { return rs | wc; }
o FEMAIFRIRALAZEN(LY 500 J3)

//0000111111111111111111111111111110
// 536,870,911
private static final int CAPACITY = (1 << COUNT BITS) - 1;

2.4 EEWIRELABARSI

&,
-’ﬂ"’f:@ o

Bals s
ﬁ"?-'.,; & 2p
& Fy

-nri i w
—_—
i

0

o
&‘\'0@
o

1. RUNNING(111)

(a) W&UBA: L2ttt E RUNNING ASEY, BESERUGESS, IARKIERINAYESHITE.

(b) KA LFBBEHIAALIRASE RUNNING, HaiEi, SiSitik—BimoliE, #atF RUNNI
GIRFS, HESEHIIESH 0!

2. SHUTDOWN(000)
(@) IRZEIRBE: LAt E SHUTDOWN REET, FNERGEHES, (Bt BEiRmmagEs.

(b) K& FRLFEERY shutdown() EOR, Sf2tE RUNNIN
-&gt; SHUTDOWN,

3. STOP(00T1)
(a) IRERAR: LAZthibrE STOP SRS, AMRUGHESS, MOIECSRIANESS, FESRTIEEL
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BHESS.

(b) W& : ARLEDL shutdownNow() ZEOR, 22t
RUNNING or SHUTDOWN ) -&gt; STOP,

4. TIDYING(010)

(a) IRE&UREE: HFMBRUESBERLE, ctlicEM" ESHE" H 0, HEHST I TIDYING RKRE,
A2t/ TIDYING RS, SHITHTFREL terminated(), terminated()7E ThreadPoolExecutor
EKh BT, ERFEELEDZSA TIDYING B, HTHEMAME,; sJLUBISEZ terminated ()&
SESCH,

(b) K& HEAEBE SHUTDOWN KRET, BEENSIATHEZAZ BHHITAES BT,
2B SHUTDOWN -&gt; TIDYING,

JLATBIE STOP KET, LARBFHUTHIES A=, BSH STOP -&gt;
TIDYING,

5. TERMINATED(011)
(a) R&IREA: SAZtflELRLE, #M3TA TERMINATED A7,

(b) IR : LAZRALLE TIDYING KR, H4758 terminated()Zf&, B=H TIDYING -&gt;
TERMINATED,

3 FENE

3.1 ThreadPoolExecutor#execute

1235 Runnable {ESEISTE, (ESHUTHRTEHESAIAISEH TRSRIRERE, MRLHE
%%J \?L&g;?;PLOO'SiZe' KIS RO — N RSTSITES, BUSBEEA— I BAFIHE
57T 7

1. ANREFE B LEAREE /DT corePoolSize, BIEFFHEIERMITIIAMANES, £
addWorker()

2. MR P ERFEEERTET corePoolSize, {BBA%I workQueue KiF, NPSHFHRINAESE
workQueue /1

3. MR ELIZHERTZETF corePoolSize /N F maximumPoolSize, BBA%! workQueue &
. MEE maximumPoolSize BE T EIREFTAISIZ RO IBEHIRINANES

4. ANEREFZ R EAEEE ST maximumPoolSize, FiF RejectedExecutionHandler SEH{TIE4RSRER

public void execute(Runnable command) {

if (command == null)

throw new NullPointerException();

/*

* Proceed in 3 steps:

* 1. If fewer than corePoolSize threads are running, try to start a new thread with the given
command as its first

* task. The call to addWorker atomically checks runState and workerCount, and so prevent
false alarms that would add

* threads when it shouldn't, by returning false.

“ 1. ANREAStFworker&fzdi&E /\FcorePoolSize, F—MIEAEFHIGcommand{FAizsk
RIE—MESS.

JR3ZHERE: ThreadPoolExecutor(4efgith) JRAEE>


https://ld246.com/article/1568601232030

*

* 2. If a task can be successfully queued, then we still need to double-check whether we sh
uld have added a thread

* (because existing ones died since last checking) or that the pool shut down since entry in
o this method. So we

* recheck state and if necessary roll back the enqueuing if stopped, or start a new thread if
there are none.

* 2. WNSUESBINMANG, FANREEFRGEARBRIZIE— M ERE (R/InReFE
AR ERIOBERIE Y) 8 WFATENXNTEE, stk T

F:' ﬁﬁ%ﬁl‘]%gﬁ}ﬂﬁﬁiﬁimﬁﬁ, WNEREAEMFIE T RERERABY, REFIBEHET,

FE—1 s

* 3. If we cannot queue task, then we try to add a new thread. If it fails, we know we are s
ut down or saturated
* and so reject the task.
* 3. WMIRABEBESFAWorkQueue, BBATERIN—PHETEIWOrkerZefE, GNERIFINLFERM
BAZ Rt shutdowns B8N Y, TEBXMESALL ?EQEEE&LIEEEEEQJE
*/
int ¢ = ctl.get();
if (workerCountOf(c) < corePoolSize) {
// SNRZOEFR R, WAz O&REtERII— M worker&if2, FEcommand{ERizLkizE
F—MES
// SNEREAERRTD, BERER[E
if (@addWorker(command, true))
return;
¢ = ctl.get();

}
// Bt , BOEAEHEER 8 DR ERHER R IIworkerZf25 M
// SRIATEFRHALTFRUNNINGIRZS, MIEHEAANES A INZEIworkQueueBAFl (LGREBRBER
NNINGIRZEA S1RWHMES)
if (isRunning(c) && workQueue.offer(command)) {
int recheck = ctl.get();
/] BIXSELEEEDATETRE, NRAENBNNRINEHMES#ER, FHRITIE4a5RES,
I\ RejectedExceptionExceptionF&E
if (! isRunning(recheck) &8& remove(command))
reject(command);
// else BIZFEBHBIAEITIRE 8iE MworkQueueFFBERMES KM
- qé/ﬂ%{ﬂ%%tbﬁa‘ﬂ’ﬁ%%ﬁé&bO M#EmMaxPoolSizeBRE FH BT T FLZR T EworkQueu
BAZISPRY(E

else if (workerCountOf(recheck) == 0)
addWorker(null, false);

}
// else BDEAEIRSAIRUNNING 53 RUNNINGIAME R EFTES KW
// MIEmaxPoolSizeRE TNHEF LIELAE, FREAMUHITIELIRES
else if (laddWorker(command, false))
reject(command);
}

V\? nﬁme— "addWorlker">3.2 ThreadPoolExecutor#ad
orker</a>

addWorker TEZ&AE R INF BRI worker ZF2, FILANIZEARIEES —MESS firstTask , 18

LAFERE (firstTask = null), #NERAFETE firstTask BPA worker ZF2EmEEEREM workQueue H
BES, W <a href="#runWorker">runWorker() < /a>
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1. ANERAINAINFHSEN worker £652, R[A] true
2. addWorker iR[H] false B9J LS :

a. ZAZitabF STOP, TIDYING, TERMINATED =fR&Z—, SAESABRBGIRYES B
ERNRNES, FFEEFMNFARI worker £6i2

b. ZA2ithAbT SHUTDOWN K& R ERMES AMEZHESS, BIIR firstTask A9=i(E fal
e, FESIRIIEKM

C. BT SHUTDOWN JRESET, 08 workQueue BABIAZ, BISEEZEISEERT, 1RE fa
se

d. worker ZFEiTEEH corePoolSize or maximumPoolSize fR#&l(EH&%4 core IRTE)

e. 25 worker £ZFE5LK

3. WNERZ5N worker AR, BESHITHRIREMAISAE. FHr worker ZFZTTHEIES F I0ELIED
REEEZEFTHRE, 0 tryTerminate()

/**
[IZAEERRINI— AT LA ELRRE
firstTask{fEIZ&FEMfirstTask, IR firstTask 9 null TRIHFII— NS TIELE
coreiRERMIZOLAEERINA R AR AR IR INLFE
*/
private boolean addWorker(Runnable firstTask, boolean core) {
retry:
for (i;) {
int ¢ = ctl.get();
int rs = runStateOf(c);

/] BEFEWFTERMINATED, TIDYING, STOP=FfRSZ —LiE G A B UGIES S
SLEEZINRYESS

/] SEFEHEETFSHUTDOWNIAZSEY, RAMBEEHRIMES, REZMHES, BIaNRfirstTaskA
iR [ElfalseFrESSARIIKK

/] HEFEHTFSHUTDOWNIRZSEY, workQueuef\FI A=, BIRBEFEESHEHNIT, RE/fa

if (rs >= SHUTDOWN &&
I (rs == SHUTDOWN &&
firstTask == null &&
I workQueue.isEmpty()))
return false;
// B5cEFTworkertf2it =S
for (i;) {
int wc = workerCountOf(c);
// DR workerZ 2L ERB LIRS, ARIOKK
/] ¥l &FEE PR EIcorePoolSize or R ALIEHPREFImaximumPoolSize B coreSHRE
if (wc >= CAPACITY ||
wc >= (core ? corePoolSize : maximumPoolSize))
return false;
if (compareAndincrementWorkerCount(c))
// BETTELESART, BEHAMEIR
break retry;
c = ctl.get(); // Re-read ctl
if (runStateOf(c) != rs)
/] CAEERVINS R EMLERNEE, EiHIMER

continue retry;

se
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// else CAS failed due to workerCount change; retry inner loop
}
}
// workertZ 2R BB
boolean workerStarted = false;
// workerZ e BRI NINFHLLFE D
boolean workerAdded = false;
Worker w = null;
try {
// EffliEworkersefE
w = new Worker(firstTask);
final Thread t = w.thread,;
if (t!= null){
final ReentrantLock mainLock = this.mainLock;
mainLock.lock();
try {
// Recheck while holding lock.
// Back out on ThreadFactory failure or if
// shut down before lock acquired.
int rs = runStateOf(ctl.get());
// Z2FEitbFRUNNING RS iR InEiworkerskfzs
// HEFEAEFSHUTDOWN RS iFRinz=HIworker&iz
if (rs < SHUTDOWN ||
(rs == SHUTDOWN && firstTask == null)) {
// BRI RITIIAEIZE D
if (t.isAlive()) // precheck that t is startable
throw new lllegalThreadStateException();
workers.add(w);
int s = workers.size();
// ICRB AR TIFLFZE
if (s > largestPoolSize)
largestPoolSize = s;
workerAdded = true;

}

} finally {
mainLock.unlock();

}

// NI INworkerseig, EEmzLEie

if (workerAdded) {

// worker&f2iBa1sEbR 2 TrunWorker() 7534

t.start();
workerStarted = true;

}

}
} finally {
// QNERAIN 8% [Baworkersi2sc, BFHaddWorkerFailed 5 EMIBR MR FH AL IR ERTE

\ ‘%’Q\
if (! workerStarted)
addWorkerFailed(w);
}

return workerStarted:;

}
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private void addWorkerFailed(Worker w) {
final ReentrantLock mainLock = this.mainLock;
mainLock.lock();
try {
if (w!= null)
// EworkerZ R NI B HFBER
workers.remove(w);
// TTHEESIR
decrementWorkerCount();
// FFBtryTerminate() /3 X35 RIS
tryTerminate();
} finally {
mainLock.unlock();
}
}

‘7\? nlz(ame="runWorker" > 3.3 ThreadPoolExecutor#ru
orker</a>

Worker 2§ run() BFiESEfRITAIAE, BB Worker 2842 this

1. B5HAT firstTask, firstTask #1752 EM workQueue 1 <a href="#getTask">getTask() <
o> IREUESS, R getTask IKEUESLERS null, BBA Worker 2GR run J57A58T

2. FAFRYR task BY run() 733k, AR start() 75i%k, BB LAZAITIR

3. task BUTRIETUR TH NG FHEL beforeExecute(wt, task) & afterExecute(task, thrown), [l
B SF R4 ThreadPoolExecutor LIRS N EAFEREY

final void runWorker(Worker w) {
Thread wt = Thread.currentThread();
Runnable task = w.firstTask;
w.firstTask = null;
w.unlock(); // allow interrupts
boolean completedAbruptly = true;
try {
/] B T irstTask, firstTaskiiTeaBMworkQueue F3EEESS
while (task !'= null || (task = getTask()) = null) {
w.lock();
// If pool is stopping, ensure thread is interrupted,;
// if not, ensure thread is not interrupted. This
// requires a recheck in second case to deal with
// shutdownNow race while clearing interrupt
if ((runStateAtLeast(ctl.get(), STOP) ||
(Thread.interrupted() &&
runStateAtLeast(ctl.get(), STOP))) &&
Iwt.isInterrupted())
wt.interrupt();
try {
beforeExecute(wt, task);
Throwable thrown = null;
try {
// FEBRIRtaskiIrun(73i%, MARstart()Fi%, IRBLEIERIR
task.run();
} 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 {

afterExecute(task, thrown);

}

} finally {
task = null;
w.completedTasks+ +;
w.unlock();

}

}

completedAbruptly = false;
} finally {

processWorkerExit(w, completedAbruptly);
}

3.4 ThreadPoolExecutor#getTask

M workQueue FIREUESS, 1RHE allowCoreThreadTimeOut &R PR E R EXIESHTE
=S, WREBAAPA getTask #iR[E] null

1. WNREFZHIRE/9 STOP, TIDYING, TERMINATED SABLMEEEES, EiZERE null
2. MNREFE MRS SHUTDOWN {EE workQueue A EESEERIT, EHEHRE] null

3. WN5R worker ZFEAiFERT, JEA workQueue |9 poll(long timeout, TimeUnit unit)/5i%, N8R
FAme—BERZEBZBANIIAAT 5iE BHISEE 5E SERTET, IRIEREITESIRE]
ull; a05R worker SAEAFIFERT, A take(5i%, WRBNVIATZAEZES—EHEE, BEIASIA
T E AR T

;1& R getTask() FiARE] null, worker ZFEBIRH run() FiEE&FET-, getTaskSIRBIEFLLFR
e

private Runnable getTask() {
// E—IXMworkQueues3REBESS 2 BT
boolean timedOut = false; // Did the last poll() time out?

for (;;) {
int ¢ = ctl.get();
int rs = runStateOf(c);

// Check if queue empty only if necessary.
// BNERERFEIRZSISTOP, TIDYING. TERMINATEDEBARBLEEEES
// INREAZIRESASHUTDOWN {EEworkQueue A EBESEERT
if (rs >= SHUTDOWN && (rs >= STOP || workQueue.isEmpty())) {

// IREINUI ZEIZKESIT, 221

decrementWorkerCount();

return null;

}
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int wc = workerCountOf(c);

// Are workers subject to culling?
/] worker& 2R B =iany
boolean timed = allowCoreThreadTimeOQut || wc > corePoolSize;

//wc > maximumPoolSize workerfF2R#HGEH maximumPoolSize
//timed && timedOut  workerZFZe] LUBRSZET-F B E—X M workQueue FkE{ES BT
if (wc > maximumPoolSize || (timed && timedOut))

&8& (wc > 1 || workQueue.isEmpty())) {

// IREINUlIHBIEIESTT, &iFiTE-1

if (compareAndDecrementWorkerCount(c))

return null;
continue;

}

try {
// tNRworkerZA2eiFER, EAAworkQueuefipoll(long timeout, TimeUnit unit) /5%,
// R ATES—EEEEREHISEEEEAI A AT HE LR PR, RRE
BEcESIREINUll
// SR workertfZ2AFeiFiERTY, JEFtake()5i%, WRNFIATZGEZS—BEEE, EHEBA
RHymsaE TR
Runnable r = timed ?
workQueue.poll(keepAliveTime, TimeUnit NANOSECONDS) :
workQueue.take();
if (r '= null)
returnr;
timedOut = true;
} catch (InterruptedException retry) {
timedOut = false;
}
}
}

<a name="t A/Terminate">3.5 ThreadPoolExecutor#tr
Termmate<} >

XN A RE SRR I ENEMERHIT: tanims> wokerCount 8 SHUTDOWN JRZET
BAZIRFEERMESS

1. 81 terminate BYFFIRZS

a. LR EFIRF STOP K&

b. £kt 24ETbTF SHUTDOWN KEFHE workQueue K8

2. NREFE PR BLIZIEEIETT, FRIEP—PLE

3. FOBEIEIRSEHZ TIDYING JRZ, 4T terminated (S FRE Gy BB IS&IE RS ETE
TERMINATED K%

final void tryTerminate() {
for () {
int ¢ = ctl.get();
// AR BATIRESIRUNNING, TIDYING, TERMINATEDZ —A#AtiFEiEterminate
// ANEREFZHAPIRZASISHUTDOWN {EEworkQueueFAAZ, BARIFEREEterminate
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// BlFtiFterminatefRZSISTOP LAK workQueue Az FHEIRZSASHUTDOWN
if (isRunning(c) ||
runStateAtLeast(c, TIDYING) ||
(runStateOf(c) == SHUTDOWN && ! workQueue.isEmpty()))
return;
/] NREGRE R EELIEIETE T, FETEAP—EIE
if (workerCountOf(c) != 0) { // Eligible to terminate
interruptldleWorkers(ONLY_ONE);
return;

}

final ReentrantLock mainLock = this.mainLock;
mainLock.lock();
// LRTEEFEIth S EPEARERESET, FHELE A TFSTOPIKRE 5i& -bFSHUTDOWNFHEwork
ueue ATHIIRES
try {
/] BRI ATIDYING
if (ctl.compareAndSet(c, ctlOf(TIDYING, 0))) {
try {
// VBT REL, AL AT
terminated();
} finally {
// VARterminated ) F R EE R BTS2 RS ATERMINATED
ctl.set(ctlOf(TERMINATED, 0));
termination.signalAll();

}

return;

}
} finally {
mainLock.unlock();
}
// else retry on failed CAS
}
}

<a name="shutdown">3.6 ThreadPoolExecutor#shut
own</a>

public void shutdown() {
final ReentrantLock mainLock = this.mainLock;
mainLock.lock();
try {
// EREBFELLEREERIR
checkShutdownAccess();
/] BEFEINESE SR, SHUTDOWN
advanceRunState(SHUTDOWN);
// PETSRETE
interruptldleWorkers();
/] BT TFEREL
onShutdown(); // hook for ScheduledThreadPoolExecutor
} finally {
mainLock.unlock();

}

tryTerminate();
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. #
hutdownNow 3.7 ThreadPoolExecutor

public List<Runnable> shutdownNow() {
List<Runnable> tasks;
final ReentrantLock mainLock = this.mainLock;
mainLock.lock();
try {
// ERREEFELERERSIR
checkShutdownAccess();
// BRI T S, STOP
advanceRunState(STOP);
// PHT=IHERE
interruptWorkers();
// R BIRB e ITRIES
tasks = drainQueue();
} finally {
mainLock.unlock();
}
tryTerminate();
return tasks;

)
4. submit &amp; invoke 5%

R AbstractExecutorService HfY submit #1 invoke FIZEFEEBRETE execute F5iERIEM EE3E
— Future ZEAURENE, E{EFAMELERBISZSRRIELEBP 2 EHHITER, Future BIEMK
WREe &%

java.util.concurrent.Future

4.1 AbstractExecutorService#submit(Callable )

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

}
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