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ThreadPoolExecutor
ERNEBZ HitekEE) U CahSist ke

Executor
ExecutorService
AbstractExecutorService ScheduledExecutorService

ThreadPoolExecutor

ScheduledThreadPoolExecutor

— NExecutoriz[], BREB—

public interface Executor {
void execute(Runnable command);

}
IR T —MNEITIMESRRERTTIE, Javatigitt iR JIExecutoriEE,

ExecutorServicey BT Executor, HINT EinEiEttaaEEIRYG A, WshutDown(), shutDown
ow()&, UNRY BT AIRSIREERITESEMIREEFUturefYsA, Wsubmit()&EGiZ.

ThreadPoolExecutorg¥i&xEAbstractExecutorService, ERJSCHL 7 ExecutorServicei®E[, tBEExec
tortEZRENAMILAEBSCIIZE, LR XBNEERDTAINTSR, —RE(VFERLEE, NIRBEHhRE

, BE¥E6J##EThreadPoolExecutor, #iat— A2, WNRBRISFHAVLIEE, WEREMEThreadP
olExecutor, FHSCIUSEMINRE, aNScheduledThreadPoolExecutor, EE—NEEEHITIES
57 =R

TEHA1FFAThreadPoolExecutorfiSiRAZHH Y (LATIRIZHJDK8IRA)
ctiT=

cti2—"NntegerE, BEXN&ETEITIRSHEIE L PERELENEHTIEFN=FER, Integer(E—
yﬁ?ﬂﬁh %EPT%MXLL%B_?"?%E‘}&%?S" {9 "EAEEPANESEE". Kl IEEDoug Lea Xt
M{a]SEHRAY -

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

// runState is stored in the high-order bits

private static final int RUNNING = -1 << COUNT BITS;
private static final int SHUTDOWN = 0 << COUNT BITS;
private static final int STOP = 1 << COUNT BITS;
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private static final int TIDYING = 2 << COUNT BITS;
private static final int TERMINATED = 3 << COUNT BITS;

// Packing and unpacking ctl

// B OEEREEEAR TSI TS

private static int runStateOf(int ¢)  { return ¢ & ~CAPACITY; }
// B ANEEREN AR P B Y TAFLLAEEL

private static int workerCountOf(int c) { return c & CAPACITY; }
/] it TEE

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

HFIEH—HERSSHRTE, 952!

1. Running: ZFEHAIIAHETENARDIRT, FTREEELTETRE, BB ESHERANES, i
BETEALIRPEZERAS P RIESS ;

2. SHUTDOWN:: iEMAshutdown()FiZSEEFBEHAZIZRES, RS T ABREEIRSZ RN
%, (BRIASIEEZEASGHAIES;

3. STOP: JMshutdownNow()FTiERELHIBMHNENZIATE, 1WNS FTABHREIEZIHIRAAES
EIRS AL IERRZE S RAESS

4. TIDYING: iN8R&iEtfworkerCount=0, BEIEWLEIREE N0, SFHNZAE;

5. TERMINATED: ffterminated()JTiEZHUTREHANIZIRE, R A idterminated()5iEHEK(]E
ST,

BAIBREEERE:

COUNT _BITSER/RctIZEEFRTENLIZEERINEL, XECOUNT BITS=29;
CAPACITYRTERABREIZE, RIBAEZEEBHCOUNT MASK=11111111111111111111111111
11, XERTHHFIKAESZ, BT UFHEEBRIASTEBIIMZEERE, FlEBRaT;
SRS IEE BRI TE:

1. RUNNING: B={E111

2. SHUTDOWN: &={{E000

3. STOP: B=fI{&001

4. TIDYING: B={{E010

5. TERMINATED: &={H{&011

XEBERFEFE—TDoug LeaX st AlER—MNntegerE BRI ME:

REASHE, —ANEZERTHME, MTETEHEDE, AEXEREXFTENTHETEMIRHH
BMERX - MERD BN Integer(d, —MEEBEIHME TAMFHMNE, N TXANFHMEKRE
SiRIt—E, EAARZEDoug Lea KRR,

AESLERENE T, IBPISHIAMSEHEAERERIES—, TEHI— MR —NERE
;@&RD?‘T}%{ [JBAER—1Atomicintegerd?, FFAtomicintegerfRF(F, BATLURIEXF
AZIEIL™ HYo
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WorkerZ(4%7% 7 AQS, HSLI T RunnableiZEd, BEMNEENKRIE: firstTaskFthread, firs
Task BT REFE—IXFEINESS,; thread REAREIES ARTEIE ThreadFactory>REIFERILZE, 2
SRAMR(ESAIATR.

AR PR IESS?

LFEMERITIES, BBARMSEHRINES, execute(ENEHNTESHER, EREEBEESTHINE
R RERE, TEHRS:

java.util.concurrent.ThreadPoolExecutor#execute:

public void execute(Runnable command) {
// MRFIMTRES A=, USIEERE
if (command == null)
throw new NullPointerException();
// 3R ctiE
int ¢ = ctl.get();
// 1 R LBIEBEEREENT % OEF2EL, AAaddWorkeriT1ES (BPBIE—SEREHITIZIES)
if (workerCountOf(c) < corePoolSize) {
if (@addWorker(command, true))
return;
c = ctl.get();
}
// 2QUNREEIERELEATETZOLELEE, HEIARSEPRSHETIRES, WEBESRINZIRE
AFIHR, EFHEREBHNTIRT
if (isRunning(c) &8& workQueue.offer(command)) {
int recheck = ctl.get();
if (! isRunning(recheck) &8& remove(command))
reject(command);
else if (workerCountOf(recheck) == 0)
addWorker(null, false);
}

// 3ANRIBERAFIEH, NiEAaddWorkerfiT{ES (BIBIE—KE&FEHRITIZIES)
else if (laddWorker(command, false))

// ANREUFREAZRM, NEFRLAZE4ATRRES

reject(command);

}
KEXBEE— TFexecute FUTIESAIREE:
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PEAETE, addWorkenfMMESS, HERBERIK, KEBEERD KR D R
java.util.concurrent.ThreadPoolExecutor#addWorker:

retry:

for (i) {
int ¢ = ctl.get();
// FREEEAE B HFIE TS
int rs = runStateOf(c);

// 8NERrs KFSHUTDOWN, RUi5BBLLRY SeAEitt AN Sf{ES 7
// NRrsFEFSHUTDOWN, [RFERYi#EfirstTask)nzs, BFRZENFIANREES, WAEHNITES
// BFERER T UNREAE ML TFSHUTDOWNIAZSEY, AT LABREENITREEASIFANESS, (BAREL4REE
SRERRINES T
if (rs >= SHUTDOWN &&
I (rs == SHUTDOWN &&
firstTask == null &&
' workQueue.isEmpty()))

[R3CiEE: WRIBRBERTEIEIETRIE
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return false;

for (;;) {
/] SREB LA E
int wc = workerCountOf(c);
/] MRBUEAZHAN T ETHE T NIRALIZE (BEAROgeRE) | FRERINES
/] BEEREEHNAKTETIRIRHIRIZELIEL, AR INES
/] BRI ETESREEROEERITIRE, core=trueRIZUEENITES
if (wc >= CAPACITY ||
wc >= (core ? corePoolSize : maximumPoolSize))
return false;
// SEFAAQSIENNE IR E
if (compareAndIncrementWorkerCount(c))
break retry;
// AR BRIRENCtIZE(E
¢ = ctl.get(); // Re-read ctl
/] BIRSIHOEI TR, WNRA—E, BRERNT
if (runStateOf(c) != rs)
continue retry;
// else CAS failed due to workerCount change; retry inner loop
}
}

X5, firstTask@FBEAERITRIEMESS, ZEBRELAEBPRIZAERITRIESEZEMN
ZNFIFELHRY, FEEE

LU EforfEMUIB E 2 EREF It ESRIRPRSES I LUMMNESS, 155 T IREAZ TS
UTDOWNIAZSRY, BILARERAATIEERASIPEMESS, (ERREREEEAERRIMESS T, FRIEI
TREASEIBERTAQSERY, WRRFAPSRM, NAREEIAAIT,

// EFRBERT
boolean workerStarted = false;
/] ESEREE RN
boolean workerAdded = false;
/] ESEEE, BN ESEBZERINEIWorkersh
Worker w = null;
try {
// BlE— 1"Worker
w = new Worker(firstTask);
// 3KBWorkerhf9Thread{&
final Thread t = w.thread;
if (t!= null){
// EEworkers HashSet HUREIFERZINEL
final ReentrantLock mainLock = this.mainLock;
mainLock.lock();
try {
// Recheck while holding lock.
// Back out on ThreadFactory failure or if
// shut down before lock acquired.
// IREXHE BRI RANE TR
int rs = runStateOf(ctl.get());
// rs < SHUTDOWNZRXRERUNNINGIKZE;
// tNERrsERUNNINGIRESTH Z rs@SHUTDOWN RS FH EfirstTaskAnull, BT BERINLETE

// EATESHUTDOWNEI ARAERMNFANES , (BEESHiTworkQueuedhfYESS
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// rsBRUNNINGIRZSHY, BEZCIEBREENITES
// HrsEFSHUTDOWNERY, FHHfirstTaskAz, tBAILACIRRLEFZNITIESS, thikdi<BA T SHUTD
WNARSH A B MES
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)
largestPoolSize = s;
workerAdded = true;
}
} finally {
mainLock.unlock();

}
// BEhEFEITESS
if (workerAdded) {
t.start();
workerStarted = true;
}
}
} finally {
if (! workerStarted)
addWorkerFailed(w);

}

return workerStarted;

}

A EREEZRERREIE— M WorkerXds, FEFHAVESEHWorkerdh, FERZPEWorkeri
FHworkersH, XEFEE TEworkersfUEUELLIDIHashSet, IE&EL S, FrlAR{EworkersFEEN
L. FINTRHTEMEMNEER TS T, REUETE.

HIRATIESS?
Bl E R OG-

// BEhEFEITIESS

if (workerAdded) {
t.start();
workerStarted = true;

}

XEBRItEw.threadBEIRY, BIEWorkerdhFITFHUTESRISLIE, 12&fEHThreadFactoryBlE,
BEELEMWorkerf9@iEg 14!

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

}

newThreadfEIS 12 WorkerAS, mWorkersSEIl 7 RunnableiZ, FRLAXER(IIHITt.startORT,
1THIEWorkerfJrun()73iE*, HEIAOT :

[R3CiEE: WRIBRBERTEIEIETRIE
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java.util.concurrent.ThreadPoolExecutor.Worker#run:

public void run() {
runWorker(this);

}

java.util.concurrent.ThreadPoolExecutor#runWorker:

final void runWorker(Worker w) {
Thread wt = Thread.currentThread();
Runnable task = w.firstTask;
w.firstTask = null;
w.unlock(); // allow interrupts
boolean completedAbruptly = true;
try {
// & MworkQueuefEZERAFIFIREBUTS FHAT
while (task !'= null || (task = getTask()) != null) {
// IJJDI?&%&E’\J BrIZ A T LEE—MESHIM SN LI TRI A
w.lock();
// SNERELFRMBIEERT, R HTHBIZE
if ((runStateAtLeast(ctl.get(), STOP) ||
(Thread.interrupted() &&
runStateAtLeast(ctl.get(), STOP))) &&
Iwt.isInterrupted())
wt.interrupt();
try {
/] PUTIES BRI LA —Le44E
beforeExecute(wt, task);
Throwable thrown = null;
try {
/] $ATIESS
task.run();
} catch (RuntimeException x) {
thrown = x; throw x;
} catch (Error x) {
thrown = x; throw x;
} catch (Throwable x) {
thrown = x; throw new Error(x);
} finally {
/] PUTIES S rT LA — e
afterExecute(task, thrown);

}

} finally {
// jﬁl;gtask%ﬂggél 1B TR getTask() 75 iAMworkQueue B ZEAZIHIRBUESS
task = null;

// 1IBRWorkerflf77 ZRES
w.completedTasks+ +;
w.unlock();

}

}
completedAbruptly = false;

} finally {
/] EAZRGIRE
processWorkerExit(w, completedAbruptly);

[RCHEE: WRISHIAERT s T RIE
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}
}

X—EERTESBIZOGE, BRPTA A irstTask{Es, ZiEE—EMworkQueuefBZERA
':F'fom%%\?j‘j_}ﬂéi WRIFEEESIITRIEMREAT S AR NIE, {RATLASEEI ThreadPoolExec
torLA TR NG

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

X%, B LA ESAITHI TR ST T,

XBEARFE TR, Efinallyter, HtaskE A=, BHEA TIHERERITERgetTask()AiEZMworkQ
euefHZERAFIFIREUES.

A ERIERZ O R TE A HEHER?

Az aiefMEsiEith a4 corePoolSize BB OAIE, IBATIIRUARIERITTIE
MAEASEEWAIE? ERmNEDRRTEEEEIMworkQueuefAFIREEZETVIBIRANESS,
%ﬁﬁi’%ﬂﬁ%ﬁ B4ma—BEHEETX, RIEA, (RELMEZET, WERK(1REDoug Leak
BUNEsEIag.

java.util.concurrent.ThreadPoolExecutor#getTask:

private Runnable getTask() {
// BBRHFRIC, BAiAAfalse, tNERAMworkQueue.poll()/5iEBHTT, SFRricHtrue
/] ZENFRCIERZEE, TESIRE
boolean timedOut = false;

for (i) {
// 3SRt E(E
int ¢ = ctl.get();
int rs = runStateOf(c);

// MR YRR ATFETFSHUTDOWN, HHEworkQueuetPHIFS A SEZIRESATETFSTOP
/] WHREAQSIR/> TS E, HERIREINUll, ZFEHEEK
// ERBBRIIRSASHUTDOWNRIIER T, t1RworkQueueARNAZ, APALIETIAR AT LAYREE
1THRITRYESS
if (rs >= SHUTDOWN && (rs >= STOP || workQueue.isEmpty())) {
/] BAEAQSELLAR IR IRE =R —
decrementWorkerCount();
return null;

}
/] SREREAE PRI EAE N E

int wc = workerCountOf(c);

/] tNBRF R EENFFRallowCoreThreadTimeOutH BB 45T T/ELFE AT corePoolSize, FB
1Z AR B LA AT (RIS AY

// allowCoreThreadTimeOutZkiA Afalse, BIERIARFIFAZNEAEIBATEIIL

// XEB WA T R OSFRLAIMIELIZER A IRET" &2, FERTSREFEiHEIL

boolean timed = allowCoreThreadTimeOut || wc > corePoolSize;

/] IXEGER T TR SRR

[R3CiEE: WRIBRBERTEIEIETRIE
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// RN _ELAEtEE A nTgE K F maximumPoolSize, {BRgESHIIHARTHER/E T setMaximum
oolSize/5i%, WMRUANEHRALELHER LT, RAUESHMIER TIFSERTHRASENER,
Rt BB R, DAEFERIE MR AZKTZ/)\VFmaximumPoolSize,

// 2.timed && timedOut 1R Htrue, R RHEHREEEHTHITES), XEBERtimedOutAtru
. IRBHZE&E 22 MworkQueue.poll() /534BT T

[/ VA ERSEREE—, EnT LA SBR[

if (wc > maximumPoolSize || (timed && timedOut))

&8& (wc > 1 || workQueue.isEmpty())) {
/] SRFBAQSE AR EIZ I E R —
if (compareAndDecrementWorkerCount(c))

/] B—RINEIREINUll, L2 R

return null;
// BUEIAEIL,
continue;
}
try {

// WNRtimedfatrue, FHEMERTIRENESS, BNIEZEREUES
Runnable r = timed ?
workQueue.poll(keepAliveTime, TimeUnit.NANOSECONDS) :
workQueue.take();
if (r '= null)
returnr;
// AR pol BAIIRBUESS#ERT 7, #EtimeOutikE Htrue
/] BEERT, MRS AZFFE T allowCoreThreadTimeOut, BBAIZEFETHLH EBATE]
g
timedOut = true;
} catch (InterruptedException retry) {
timedOut = false;
}
}
}

BiEEISgetTask() /5 & RIS R EBT SE RIS MAGES T, %A EHELMEOAE R =0
FEABHERATZ ST, HLIBRANE
1. #%timed OutiBRIFRICENIAIR & Sofalse;

2. itEtimediYE, ZERETHENEILAIN, (timed && timedOut) B2 ZAE BRI RIS
—, EEIEMNESE— R (timed && timedOut) Hfalse, EHtimedOutBIAESfalse, IHAHIRRE]
ol BATIRENAYIRLE;

3. t{RiEtimed(ERAE R FAEEEMRBUISERBEIREUTS, NRAEEEAIREUTS, BifEt
medOutSHHig B true, IZEMEMEIR, & (timed && timedOut) Htrue, FHELFEHEATEINL,

IXCmIMAI—RERIBAIERILAR, REENEANRCELISENRERE, ISBREAEd
HAEMRIEE, (R ETRMUERNEIERSHE, ElEXEMESIR:

X[ EHE !
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