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1. &iEitREN

Lef2ith (Thread Pool) 2—fEFHHEEEEEENTE, fSRHINESEERSSSH, W
Tomcat,

LB SRMHREIMITE, P A ERSENTTE. RESENTEES, RRRET T
BRIEARMRE. SRS SRR, SFEnEEEEDIIHAITAVES. XML, —HHE
BER T AN ESS B U SHEREAETHHRINAN, B—HHER T HERERKSERE S REE>, R
IE 7 WA FTE DRI,

ZiEtBMTRIKES:

o [HMEFRFHE: BIHURAEENRCOENGRE, FREIECIEMERIERNATIRE.

o IRBMRLERE: ETSEIAN, TREFFLEQIERRZEMHT,

o IRBEEMTIEEN: SEEFRER, NRLTRHIEE, NMISBEEEARR, EEAEENISESHS
HRRAEXE, HMEIRANREY. FREEHIIH TR —AIDE. BIFEE,

o IRMHEZHIRARIINEE: LEHEEIREY, RITHFRARBHEPIENESZHINEE, LR Ert &t
ScheduledThreadPoolExecutor, FifiHESIELI I TEERIHIT.

2. ZiEithaY(EH
sl iEith

ThreadPoolExecutor—I5 {6 H
FFThreadPoolExecutorf2{EAVHEIE T AR &R

ThreadPoolExecutor
ThreadPoolExecutor(int, int, long, TimeUnit, BlockingQueue <Runnable>)
ThreadPoolExecutor(int, int, long, TimeUnit, BlockingQueue <Runnable>, RejectedExecutionHandler)

ThreadPoolExecutor(int, int, long, TimeUnit, BlockingQueue<Runnable>, ThreadFactory)

ThreadPoolExecutor(int, int, long, TimeUnit, BlockingQueue<Runnable>, ThreadFactory, RejectedFxecutionHandler)

FEESHURENWESE, HMIENAREZEESERXSIEDE



https://note.youdao.com/s/3cQn63uH

ThreadPoolExecutor( corePoolSize
maximumPoolSize
keepAliveTime
TimeUnit unit
BlockingQueue<Runnable> workQueue

ThreadFactory threadFactory

RejectedExecutionHandler handler) {

SRR OSE

corePoolSize: 1Z/[EFEE], LAEBHIIAURIBNARIRBLIEN, JESKIGIN A FReIEELRESR

1T1ES

maximumPoolSize: ZALIEL, EROEIZHCH, BFIERIT, MNREFRENTIFEESNT

maximumPoolSize, N&BIEIFOEZRITIES

keepAliveTime: IRz EiZERI==AATElBIT keepAliveTimeRi =1 BaN2Z LLEE=, B

corePoolSize=maximumPoolSizeld, 1ZEF, EHARFEIEZOLE

unit: keepAliveTimefIAd &L

workQueue: FIT{RIFLZIZESHING, FEDATLR. BR. ELBREFNT, B FERNTIFLE

FEE K FcorePoolSize, G HTIFHRAVEIZ(ESIABTIF

o ArrayBlockingQueue(BFBAFI): BATHKERIR, ZAFIH T 2 eB IR OEEITESS, MNREALIEE
2, WHITIEB%Rg

o LinkedBlockingQueue(FFRRA5): BATHKETIR, SESCEEERA LESCABRRE, UEsSHAFELSAEE
%Z8,00M

e SynchronousQueue(EIZEPAF): BAFIAEAESHIEPLLIE, BAFIHKE 0

threadFactory:

o BIEEAFERT 20, BEXIAEAExecutors.defaultThreadFactory()

o BHMAJLISEH ThreadFactoryiZ [, BENXZAEZT]

handler: ZF&ithToi Rk EERYTS AT (workQueue B iEFImaximumPoolSize B ) HIFE 425 R1R

e AbortPolicy: BRIAIELETEEE, FiiHRejectedExecutionException B

e CallerRunsPolicy: 1HEAAESHFLEIZRMITES

» DiscardOldestPolicy: EFETIFFERERANES, ESHT

 DiscardPolicy: EFES, AFHITEHEER

o BHMETLASCHIRejectedExecutionHandleriEZ[], BErENIEHaERE



B (3%
EFESH ML RejectedExecutionException R &, XREIZHBIANELTIE, 7£
ESTHEBRRMONE, WMERE, RERBEFSTRS. IRBHRXRILS,

! ThreadPoolExecutorAbortPolicy o s st iE 0RRE, M P ERGRMASEANERRONE, EBRHNETS
B,
N w E'ZA:. I 7 L &R
, ThreadPoolExecutor Discardpolicy | EFES: ERTMESI, ERURE, TEAERNTARMARNRHRE, 18

WR— LT X R 55 F LR o

EFNFIRAENES, REEMRIRIELNES, SHERMBULTHEBLIRE, L9

3 ThreadPoolExecutor.DiscardOldestPolicy RELFLE RS AR ERSELRALER,

HAALE (RRESHLE) BRZES, XMEREREULREESTRITTES,

4 ThreadPoolExecutor.CallerRunsPolicy  HPAMEEXEITHMNESERERNT, SEEUNERAFLRNOFE, BELNNE
I MESEBINITTREE,

LU TE— MEHAThreadPoolExecutorfl| R &F 2t ag3~{51 ;
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import
import
import
import

import

public

java.util.concurrent.ArrayBlockingQueue;
java.util.concurrent.ThreadPoolExecutor;
java.util.concurrent.TimeUnit;
java.util.concurrent.RejectedExecutionHandler;

java.util.concurrent.ThreadPoolExecutor.AbortPolicy;

class ThreadPoolExample2 {

public static void main(String[] args) {

Thread.

/] EREMHIZ LR

int corePoolSize = 5;

/1] LR R KR

int maximumPoolSize = 10;

/] BRI SSBAS
ArrayBlockingQueue<Runnable> workQueue = new ArrayBlockingQueue<>(100);
/1 SRR RRE A% R BRI T

long keepAliveTime = 60L;

// WA AL

TimeUnit unit = TimeUnit.SECONDS;
/] BRI TR 4 g

RejectedExecutionHandler handler = new ThreadPoolExecutor.AbortPolicy();

/] CIERERE
ThreadPoolExecutor executor = new ThreadPoolExecutor(
corePoolSize,
maximumPoolSize,
keepAliveTime,
unit,
workQueue,

handler

)s

/] RIALS B LA

for (int i = @; i < 15; i++) {
final int taskId = i;
executor.execute(() -> {

System.out.println("Task " + taskId +
currentThread().getName());

})s

is running by " +



a1 /] RME&IE

42 executor.shutdown

43 try

44 /] ERTE S S, I Ay eeth

45 if (l!executor.awaitTermination(60, TimeUnit.SECONDS
46 /] WNFGE JEAESFATIARTE R, s 5% P A it

47 executor.shutdownNow

48

49 catch (InterruptedException e

50 // IR AR g b, R S PR 2R AR

51 executor.shutdownNow

52

53

54 System.out.println("All tasks are done or interrupted."

EXNRAE, EIEEE I ThreadPoolExecutorBIfai&EssSEEIELLIE R, FZE TIDERIER. &
KEFEE. IS, SREEFHEMEIASIELERRE. RS, RIIDSFE RIS, HERSE
SRS S Ashutdown ()5 AR KIALAED. B 1A EHawaitTermination()75 &R EFEES
ek, WNERBRTEEFRI 2P hlT, NEMAshutdownNow() 3R K LA .,

Executors——AEFF{EF
Executorsifft 7 SMLAEitn B eI RIESTTx, WE WAUnewFixedThreadPool,
newSingleThreadExecutor, newCachedThreadPool, newSingleThreadScheduledExecutor,

] A EEEN | A SENE LBFR R
- BOBRLFERRSHEFSMEN, BIESREXT
F—— . MFAARBLTENRSH, FNESBSLTERR
. BB B 5, BEEBETHLR ARG RAN RN
« FEBIFITEA/NEHI
(BENBRESRENIIHER)
ERSE X e ¢ DGR B — p—
oo DR oy | i & misgie [ MOSERE  \wmnminmn, mamuemg BTN / FNRME 5
« AR RS ELERES
(B SERLE)
, . RAGRAR, B RARE
£ 2 “EE
PR SEROETE e (B EASRES HRBRTHAT, FRESE) AFRBE . RHONBEES
(CachedThreadPool) (AT FCPRA) g Gy, &
. REDRTREE
(RL&BEHHI=60s, AIBHEL60s7E, £BEKE
MRS RGER
N « RIS BRI E— B TERAE Py
S | EOBE “ (A TIRFAES) (RESHRE7 3 OB R LN
9 « FRELELIF S0 USTEMRIEORTE, JOMIBERIES)




LA TE—/M#ERJavashiiExecutorServiceFExecutors Bl L2 A &I B <151 -

1 import java.util.concurrent.ExecutorService;

2 import java.util.concurrent.Executors;

4 public class ThreadPoolExample {

6 public static void main(String[] args) {

7 /1 B E R/ 2R

8 ExecutorService executor = Executors.newFixedThreadPool(5);

9

10 /] RIAES BB AR

11 for (int i = 0; i < 10; i++) {

12 final int taskId = i;

13 executor.submit(() -> {

14 System.out.println("Task " + taskId + " is running by " +
Thread.currentThread().getName());

15 })s

16 }

17

18 [/ KHAZREM

19 executor.shutdown();

20 while (!executor.isTerminated()) {

21 /] ERFTAAES ST

22 }

23

24 System.out.println("All tasks are done.");

25 }

26 }

ERNRMEERZF LR SEE, ENEEBIAVATIATF, MNTLiEbeEEX:



4. [5mi) ) A2 M AS R VR4 ] Executors 2360 &, i@t ThreadPoolExecutor 153, XFf
F A 3 5 Tk 55 ) ) 2 ST A 4 2R Rt R0 A R, Rk 5 J50RE SRS ) IR
UiHH: Executors 3[Rl A Ze AR XT GH Bk 1 R
1) FixedThreadPool 1 SingleThreadPool:
YR SR EAFIHEFE A Integer .MAX_VALUE, FJBES>HERI REMOIE R, M 53 oom.
2) CachedThreadPool il ScheduledThreadPool:
VI B FE BN Integer .MAX_VALUE, TN]RESBIE KEMLTE, MW F2 oom.

RS
SRR ESERMLIA:
o FCIRENEAYESERA public void execute(Runnable command) 75541232 ;
o BIREIBERIESER:
o Future<?> submit(Runnable task) : #23ZRunnable{F5%
o Future<T> submit(Runnable task, T result): 23ZRunnable{ESHISERITER

—
AN

o Future<T> submit(Callable<T> task) : 123ZCallable{f5%

I RATHEE(ESS

Lo# PATHERAESS, RIEIENTRIHAT SR

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

5 #PUTHERALSS, R[BIRE W E N S AT AR, IO R 58 BREIESS

4 public <T> List<Future<T>> invokeAll(Collection<? extends Callable<T>> tasks,long
timeout, TimeUnit unit)

5 # PATHEAES, RIAIESEMRAIHATEIR

6 public <T> T invokeAny(Collection<? extends Callable<T>> tasks) throws
InterruptedException, ExecutionException

T #PATHERARS, IR IR E I R N iR SE e IKIHAAT 45 R, BOH R 5SS U 55

8 public <T> T invokeAny(Collection<? extends Callable<T>> tasks,long timeout, TimeUnit
unit)

il
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public class InvokeAllDemo {

public static void main(String[] args) {
List<Task> tasks = new ArraylList<>();
for (int i = 1; i <= 10; i++) {

tasks.add(new Task(i));

/ /BRI
ExecutorService threadpool = Executors.newFixedThreadPool(5);

try {
/I ERTAESF
List<Future<Integer>> futures = threadpool.invokeAll(tasks);
for (Future<Integer> future : futures){

System.out.println(future.get());

} catch (InterruptedException | ExecutionException e) {
throw new RuntimeException(e);

Hfinally {
/ /R ZFEM
threadpool.shutdown();

static class Task implements Callable<Integer> {

private int index;

Task(int index) {

this.index = index;

@Override
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44

public Integer call() throws Exception {
Thread.sleep(1000);

return index;

UIRATERS., FERIESS

()]

# B APATERS . B A YRS R 2R AR I

public class ScheduledThreadPoolExecutor extends ThreadPoolExecutor implements
ScheduledExecutorService {

#IERF P ATRUNNableft %, R#AT—IK

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

#IERT AT CallablefEss, RHAT—IK

public <V> ScheduledFuture<V> schedule(Callable<V> callable,long delay,TimeUnit unit)

WIS, ESHES

#HEN — B S, AHEATRUNNablefE55, JAHIA i € (A

public ScheduledFuture<?> scheduleAtFixedRate(Runnable command,long initialDelay,long
period,TimeUnit unit)

#HEN — B E S, AREATRUNNablefE55, JEH A AIRE I [A]

public ScheduledFuture<?> scheduleWithFixedDelay(Runnable command,long
initialDelay, long delay,TimeUnit unit)

Xtz

o shutdownNow(): SZBDXIALAEE, EFERITHRUESFIAGIFEHMESE A PHT, ERHREHFETHIAGIHAY

EB5I%.



o shutdown(): XAZKEMH, EERITHIVESTIBAFIFRIESERERITRR, BE RIS SWHIITIEGR
B

o isTerminated(): HIEEHUTAUESFIRNGFRIES S EBEHITTRTIR Eltrue,

shutdownfllshutdownNowfjX 73l

shutdown shutdownNow
M BEPRALAE =) =

SERT K IALAEtE = =
RIS = =
BETHRAESINIIFRESS B =
IREHESSIASIREUESS =) =

LEFRIRS SHUTDOWN STOP

ZiEURNSHRIT Ot

O ZTEE (corePoolSize)

B ORFREHNR T R B IR S B BN S P RIS I E R RE.

fBilgn: —NEERIT—MESTE01FY, 1EHITI0MESS, EHRB80%RINEIESHES=4100ME
5, BBAERE 1 RAAESEIX100MES, SEE101EE.

IR EA IR LA T2 O EF2 48910,

HALPRIERATEEX ALY, FrLARA TR = /\RRiitBiel, BMLER80%MIERIZIHZ %k
T8, FITAI20% AT LARI BB R LA SN IR,

{ESSBAFHLE (workQueue)

ESBAIIKE, thRi2irit FBZERNT BEEFE D MES.

ESAFTHE—RRIRITA:

ZIOERFREY | BB MESHTRSE *2 BOaT;

IS0 RO B B O RER 10, BTSSR0 15D, MIAFHEETINIRH #5200 ;

mAZIEE(maximumPoolSize)
BRALRHRNRITIR T RESRIZO SR, TREESREARSUERNIRKESERE;
flan: EAMEH, MNRRFSWEAERESZE10001, BBA:



BRALRIZE = ( AESEL - ESBAIIKE ) * BBAMESHRITRTE);
BD: HAZRFEE = (1000 - 200 ) * 0.1 = 801;

RATHAYE (keepAliveTime)
XTSI RESERRZTNEIEGEDIRE, REEENSEE, BRLURRESRIIR
Fr-E{ESHIEERSEIRE—MERDA.

3. iEthFIE D
K PITESH RN RIEEEER?

ThreadPoolExecutord &t 7 IFHITIESHITTIE:

1. void execute(Runnable command)

2 . Future<?> submit(Runnable task)

SChR EsubmithRZIRZ TR execute()75i%, RAERIRE—Futurelds, AGREUESHITE
&g

1 public Future<?> submit(Runnable task

2 if (task == null) throw new NullPointerException
RunnableFuture<Void> ftask = newTaskFor(task, null

4 execute(ftask

5 return ftask

execute(Runnable command)5 & TRISH =4



FFoa H{TRunnable

JERunnablefII \ZlworkQueuedr

BIZHTLAR, 1SZRTRunnablefE
NEEERTHE—MES

NBA, ST

RIS

BIEEFTELE, BXFIRunnablefE
NEEEHITHNE—MES

S IBEZ— 1 Runnablely, AEIMZEEPHEERETHN, REHSNTFZUEZEHS)E
iz,

i£&: ThreadPoolExecutortBHFRIEATFRY, LLUBAGIH T ZEHR3ZRIRunnablen] g ELIETEHE
BABIRunnablefE#i1T.

A RIS R UERER?
Lo th B AR
* RUNNING: &EKHEMESHESLIEAFIFRIES
e SHUTDOWN: R&EHEUGHESHESLEFIPRIES
o STOP: ASEUGHESHEARRLIENFIFHNES, HESTHIEGIENES (8 —MESEERaem by
BEESETE)
e TIDYING: FRBESEELT, SEPHHIRBERIET, XELE PRSI ATIDYING, —BEIXEIHIR
&, e AR%ERAterminated ()
» TERMINATED: terminated()}{T5EZfEaM&2L ATERMINATED

XAMREHAREESIER, REBLITUMAERIER:



1. RUNNING -> SHUTDOWN: Fzfiffshutdown()fitR, & ZFRtEXISRGCRI< AR inalize()A\MER
shutdown()

2. (RUNNING or SHUTDOWN) -> STOP: i&FshutdownNow()fif%, 1SR Eshutdown()ZEE
shutdownNow(), Fi&&A4ESHUTDOWN -> STOP

3. SHUTDOWN -> TIDYING: BAFIAZHBE R NHI B A2 Baliti

4. STOP -> TIDYING: ZfEithigB%iEr Bahikie (BAFIFeIaErBEEs)

5. TIDYING -> TERMINATED: terminated(\H{T=iEEa B mhiER

| SHUTDOWN

FEEFI AT EEREHE0
shutdown()

TIDYING ——terminated()—»| TERMINATED

RUNNING

TEEREHERO
shutdownMNow()

—> STOP

et RIS iE 2K FRY?
B M2 EFthread start(75ERFER—EAZ, BRI — MR
SRS FRAAR TSI LI, riishutdownNow()JTiErR2YBA:

1 void interruptIfStarted

2 Thread t

3 if (getState >= 0 && (t = thread) != null && !t.isInterrupted
4 try

5 t.interrupt

6 catch (SecurityException ignore

9

Zizith At 2—ESEEZETI?



LRSI IS TS, FUTEIBERENHENF —MESRE, METRRIMAFIRIREYE
SHT, BLAMRBNIIFREEST, LEATAERAET, ARBEEERBEAINESE, S50
I EESIT KM SEZNES NI EFUTES.

BITIXFSARERR AR, LARibPEEIREBIEE MR DEA2EL, RENEE)9:

1 try

2 Runnable r = timed ?

3 workQueue.poll(keepAliveTime, TimeUnit.NANOSECONDS
4 workQueue. take

if (r != null
6 return r
7 timedOut = true
8 catch (InterruptedException retry

9 timedOut = false

HENEIEEMNBATEREUESS B, SFITEREEAEEEIRE, HITTLUANIFZOSERESRpoll(), %
DEFERtake(), IFROEAE B EESGRNEES REMEERET T .

ZELRERE, SEBLSIERIG?
ERELH, PELENRROSESTERTESTHHET, SMREROATE RIS T4
ith?



wt.interrupt()

{

beforeExecute(wt, task)
{
task.run()
afterExecute(task

(Throwable ex) {
afterExeg¢ute(task, ex)
ex

{
task =
w.
w.unlock()

}
completedApruptly =
{

processWorkerExit(w, completedAbruptly)

}
HREH, JPTESIHHEIRER, &ESHiTprocessWorkerExit(), HYTXN ARG, Sk
EEMBARET T, 8R! processWorkerExit()J5iAPSEIMNEFTIE— KR, XEFRBEHEFHEEE
AU ERFER,

4. SiEiiRES ot

ﬁ&iﬂ’.ﬂﬁﬁﬁﬂggﬁﬂﬁﬁ*ﬂﬁ i

SIS AYIRE A, H—"AtomicintegersRBURIEEEctl, RFRNEIEHAVIRSI L piZizittrhad
TIEERHE.

—PMnteger54PNFET, BEIE324 bit, ZKIEHESIIRE:

. RUNNING

. SHUTDOWN

. STOP

. TIDYING

. TERMINATED

uu b W N R

2PDItBERTAFPRE, BRSFPREHELTRE=0ithz, ELINESIENANRID P RIX ARRTHAY:



1 private static final int COUNT_BITS

Integer.SIZE - 3;

3 private static final int RUNNING

Il
1
=

<< COUNT_BITS;

4 private static final int SHUTDOWN

<< COUNT_BITS;
5 private static final int STOP << COUNT_BITS;

6 private static final int TIDYING

<< COUNT_BITS;

Il
w N = ()

7 private static final int TERMINATED

<< COUNT_BITS;

Integer.SIZEF32, FTLACOUNT BITSH29, SRR MASRIAI K& :
1. RUNNING: 11100000 00000000 00000000 00000000

. SHUTDOWN: 00000000 00000000 00000000 00000000

. STOP: 00100000 00000000 00000000 00000000

. TIDYING: 01000000 00000000 00000000 00000000

. TERMINATED: 01100000 00000000 00000000 00000000

vi b W N

FrA, RE|EFRE—MntegerfiFlERE =" bit, FLAILAZRSMLLIRBAVAT, MHRITAI29 Ditst
BILAFSRFE R TELRFRE, Ehtn, Bicti9: 11100000 00000000 00000000 00001010, FMFERELFE
AR IRUNNING, &gt ERIETIFRSEE 10, XBHNELFREREEEE, EA
ERITIES, BEATRBEESEES.

FRY, ELAEEPRE T —LI5ARSSREEAE RS T LAz, than:



1 // 29, il 00000000 00000000 00OV 011101
2 private static final int COUNT_BITS = Integer.SIZE - 3;

4 // 00011111 11111111 11111111 11111111
5 private static final int CAPACITY = (1 << COUNT_BITS) - 1;

7 // ~CAPACITY 411100000 00000000 00000000 00000000
8 // &EFMEZ )G, 133Mi2ciE30L
9 private static int runStateOf(int c) {

10 return c¢ & ~CAPACITY;

13 // CAPACITY;@@011111 11111111 11111111 11111111
1 /) &BRMEZ A, IR cHIR29fL
15 private static int workerCountOf(int c) {

16 return c¢ & CAPACITY;

R, ®E—1T3E:

1 private static int ctlOf(int rs, int wc) {

2 return rs | wc;

3}

MERFIEEITINSH T FEAEEHTEHII—1 0%, RIEANXNTTERIRNntEFHIRS
rsHEK29(UEBE 00, wWeRIR3(UERE N0, XHRSHIEEZ G, FREEEIERATIC,

EE, EE—LEXRRIGE:



1 private static final int RUNNING

<< COUNT_BITS;
2 private static final int SHUTDOWN

<< COUNT_BITS;

3 private static final int STOP << COUNT_BITS;

4 private static final int TIDYING << COUNT_BITS;

1
w N RO R

5 private static final int TERMINATED << COUNT_BITS;
7 /] ARERB/DTSIRE, HLWIRUNNING/)N T SHUTDOWN
8 private static boolean runStatelLessThan(int c, int s) {

9 return c < s;

12 /) RERBARTHTSRE, HUWISTOPK T SHUTDOWN
13 private static boolean runStateAtLeast(int c, int s) {

14 return c >= s;

17 // CIRARZAZRUNNING, HF7TRUNNINGZ /)T SHUTDOWNIY]

18 private static boolean isRunning(int c) {

19 return ¢ < SHUTDOWN;

20 }

21

22 // WEidcasKIIN TAELELSE, BNl

23 [/ EANITIEBE S A i K TAESARE (2f029¢k77) PR, RS H 72 B %07 ¥ 2 AT 2 2B 47 HI T i)
24 private boolean compareAndIncrementWorkerCount(int expect) {
25 return ctl.compareAndSet(expect, expect + 1);

2 }

27

28 // Wi cas ki TARLBESE, BN ct1#TREL

29 private boolean compareAndDecrementWorkerCount(int expect) {

30 return ctl.compareAndSet(expect, expect - 1);

31}

AIEREIZIE A MRS, XM BIFRT:
1.
2.

RUNNING: ZAEIEREIEITH, JLUEERESHIEES
SHUTDOWN: ZiZitXxiAT, AHERSMES, (BREEhSIEHEENIPPRIRESGTSR, FIRESERE
BEZfE, SFuETE TIEE&IE

. STOP: ZiEtEILT, FEEEZHES, FAEEA/LIEEZNIIPIES, SHUETE TIFEE



4. TIDYING: HpiigitPTIERRE LS, MSHATIDYING
5. TERMINATED: ZiSitiabFTIDYINGIREE, £iTterminated()5i%, HUTREMESHATERMINATEDIRE,
fEThreadPoolExecutordhterminated()@—1NE7i%, BILABENKEPESIXN L

execute5i%
LHHITEIE ERYexecute AR :



1 public void execute(Runnable command) {

3 if (command == null)

4 throw new NullPointerException();

5

6 // 3KEctl

7 // ctl¥IUH{EZctl0f (RUNNING, ), FonkfEihibTigiT, TAELFESC e

8 int ¢ = ctl.get();

9

10 /! TAEEFEH/N T corePoolSize, MITRINITAELARE, HcommandfE iz LR EIAT LSS

1 if (workerCountOf(c) < corePoolSize) {

12 /] trueR RIS INE) %0 TAELRE, HAR— S, fEaddWorker P Hl<s W 1T TAE
LAEER AL T corePoolSize

13 /7 nEGEER T Mk, addWorkerik [Flfalse, FosAREEHTTEHT LR
ITAESS, TR AZ S A BA

14 if (addWorker(command, true))

15 return;

16

17 /] WERAINZ O TAFLRE R, AHERR I ctl, W RER LRI PR
it

18 // AR R HAB LR AR M AR MR SC 55, SEUR L TR C ST T
corePoolSize

19 c = ctl.get();

20 }

21

22 [/ BFEMARAS R 5 IE 2 RUNNING, G0 SR 2 sl AT 555 im 21 28 BA 51 v

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

24

25 /] TEAESS NBAIY, SRR RPIRES W] Rt o R A o3

2 /] FRRE A RFRMARES, R AZRUNNING T, IR EZAT% T, e

TAES MBNFI R R ER, I HEATIE LSRN

27

28 » [/ WREFRMAPREBA RAESE, 198 ZRUNNING, HEHAS 75 ZAEAT 55 MM B 2 Bk

29 /1 AL, T HRNININ AR 55 B LR~ A0 B e, R AW — N TAEZ s, ik
Ne, FRMLA I — AR OB TAF LR

30 /] IR LIREA B CHRESS,  H RIHUE WS 3R EUE 55 R AT

31 int recheck = ctl.get();

32 if (! isRunning(recheck) && remove(command))

33 reject(command);

34 else if (workerCountOf(recheck) == 9)



35 addWorker(null, false);

36 }

37 /] WRZFEHRS A ZRUNNING, B35 ZBFEMUIRZS A RUNNINGH 2 BAAI 1, WL m— N O
TAEZAE

38 // Ebr L, addWorkerHt 2 FIWr R REHUIRAS WIERASZRUNNING, AN TAFLRE Y

39 // falseR/nAEtz TAELARE, 1ERZ, fEaddWorker i< A 4T TAELFEE O &M T
maximumPoolSize, HIS B [ W ZURINA L), ATHE L4 H0E

40 else if (!addWorker(command, false))

41 reject(command);

2}

addWorker5i%

addWorker/ZiERIZ/0TTiE, RRKHRINZEERN, coreSEERNAMMNRZOLEERIDEIE,
HEEXNAEZE, Bl HTE SRS —T, HARRINERE?
SR EMEBEFE— 1R, FERRUEERRIFROEGERSIHRE— NS ENERE, mizOFaE
IORIXBIET
1. MREBEFMROLIIELRRRE, AAHSEHHT Bl TIEEEEE GBI corePoolSize
a. MREEBY, WEEFEMNIIEEENTES
b. MRBET, WASTEHIIIELE, MEBESHITAR
1. NRERNNRAOITESERZ, AP EHIT E IR T EELELE S EId maximumPoolSize
a. MRgEEE, NEEFEHRNIIFEEIITES
b. MRBLT, WIEEHITES
FilAffaddWorker/5,; 59, BB LIFREERBEIRG, NRKBEERHIBEFE—14%

=

FHETEaddWorker/ziEH, IMEFIMIEIEBRIVAS, MNREEHIPRASAZRUNNINGIAET, AR
WEBRARNIZEE T, S0, SREERRPRESESHUTDOWN, EZNFIFEES, 3B
JJ:ISHT_I-LxEﬁ'ﬁ m\ﬂﬂlﬁ*\‘ﬂﬂ—/\éﬁzﬁﬁ

ABX AT E AR RYTE?

BATRIERZRIERR I EFRI TIREAE, BPATIREAERARMIE? AT TIREiE—HiE

B, ENNREFSHZED, BPERAFTEEZSHNEERR, ARt ETENFER I

Eﬁ’"lﬁll& AEIEMTRT, EXRIRER, BANXEXDHT, BiRE A E&iR R ATERIZAZER MBI
T, E=ERNEEN.



B O TREAEHRECE T LR, B0 TP EEARRIGEe? HSLEiEitF iR
X, HRIRFIERFEIERR, FELAZANHREZERMAIL, MAFERIRISEFEEE, AL
BERT, FEROROIFEIZRARAELG=N, MEEREESENE, WABRNL, izl
TrEAEEARSEMAILLT .

BR! EEAEEPEXA—1BE allowCoreThreadTimeOut, FRREEIFZ O LIFLAZER,
EEHERRRIFZOIEEEZERIL, FAXMSHfalse, BEBEITTLIEAR
allowCoreThreadTimeOut(boolean value)SRHXNESHB Htrue, REXR T, Bt TIELRRRE:
SWEW T, BRXIFLAEiPRIATE LIFLfEER oI seikEIUR, FRUISRATE TIFLfEE P EsdsEz
&, BEZEFIRR T —MES, XEFEFARK 7 ISR,
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private boolean addWorker(Runnable firstTask, boolean core) {
retry:
for (55) {
int ¢ = ctl.get();
int rs = runStateOf(c);

/7 EFEBAN R Z SHUTDOWNIR 25 91 LA SR 22 W B 2%, W R EAS DN 2 AN 26 R T
/] RN R STOPIRAS W B A G LR 1
// Check if queue empty only if necessary.
if (rs >= SHUTDOWN &&
I (rs == SHUTDOWN &&
firstTask == null &&
I workQueue.isEmpty()))

return false;

/] Fl TAELAREGE SRS T BR
// W RE T, Wreturn false

/] WEREAELRE], WEKctl, EINTAELES, casRINNERHESNE retry B3,
FEEPH LA LR

// Wcaski, NFRREHMLEFEWIERZAS, WM TIELEL, R EHR
Hlctl

[/ R IEFEMAPIRES K A T AR, W ZksE R B retry, HHT AW ZLFEIBAPIRSZA
J& SHUTDOWNEXL STOP

[/ WHORESEE LN, MAkSER H cas kI TAEZFEE, EHRcashiy)
for (55) {
int wc = workerCountOf(c);
if (wc >= CAPACITY ||
wc >= (core ? corePoolSize : maximumPoolSize))
return false;
if (compareAndIncrementWorkerCount(c))
break retry;
c = ctl.get(); // Re-read ctl
if (runStateOf(c) != rs)
continue retry;

// else CAS failed due to workerCount change; retry inner loop

/] ctVEHUNT, Bt TAF LA A+ 1Tl
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/] BN RBETIT R — B AR T

boolean workerStarted = false;

boolean workerAdded = false;

Worker w = null;

try {
// WorkersSZHl T Runnable$Z [
/] TERiE—Workertt 40, <A ThreadFactory#iid— N
// WorkerXt G5 AN B

// Runnable firstTask: F/sWorkerfF#tiTHIEE —AMESS, 2B AT MBHZERN
FRERER

// Thread thread: FisWorkerXiifILRE, 2K NEFERIRIBNS LSS I AT

w = new Worker(firstTask);

/] EHERENR, LKA start
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());

// AR TR AR AS ZZRUNNING

/] B RFEM PR AR AL T SHUTDOWN, {H 2 YRTZRIE%E H O
—AMES, TR 4R addWorker 7512 8 T MBAFI HR 3REUAT 55 R 14T

/7 IEFEDL T AR AR 40 R 2 SHUTDOWN, 2 AR B 37 i) A%
AR, AERRABI AN SR A ST, AR L T A A 4

if (rs < SHUTDOWN ||
(rs == SHUTDOWN && firstTask == null)) {

/7 W Rworkeryt GOt B FIZEAE Q2 AEIZAT T, ALHUA
A, B

if (t.isAlive()) // precheck that t is
startable

throw new
IllegalThreadStateException();



7 // workersRic 3k M pr ke h TIELRAE, R LR
fIshutdown /7 VAT 25 iworker X G H W xe v 28 f2

72 workers.add(w);

73

74 // largestPoolSizeHRIREFEFEMAEIZATIIFEH TAELE
T2 H e U

75 int s = workers.size();

76 if (s > largestPoolSize)

7 largestPoolSize = s;

78 workerAdded = true;

79 }

80 } finally {

81 mainLock.unlock();

82 }

83

84 /] BATERE

85 if (workerAdded) {

86 t.start();

87 workerStarted = true;

88 }

89 }

90 } finally {

91 [/ TEEREFER R T R, FEMworks FEERATRNwork, JfHIEEE K ctl,
TARLREE -1, o TAELAR RN

92 if (! workerStarted)

93 addWorkerFailed(w);

94 }

95

96 /] BIGRRIINTAE LR )

97 return workerStarted;

98 }

FrLA, ¥3FaddWorker5i%, #ZINEZERRE:
. SeHItT T8 el TRRS

2. EKctl, BIETIEEREEH1

3. HEWorkxdsR, FHEBRINEIworkersEES
4. [EEIWOrkSISRISRIAY T1FLRAE

=



runWorkerf3;%
I EEmiaiTidiEd, FEEfutale?

BA BB WorkiUEiE 374!

1 Worker(Runnable firstTask) {

2 setState(-1); // inhibit interrupts until runWorker
3 this.firstTask = firstTask;

4 this.thread = getThreadFactory().newThread(this);
5}

EREThreadFactoryBIfEZAERT, S1Bthis, HRLEXHREIWorkXISA{EARUNNablefE444642, FRLATAE
SHIRE1TRY, FiSHITWorkerfrunfgik:

1 public void run() {
/1 EATHEM R TAERAEEAT I KT 2 48

3 runWorker(this);

Do
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final void runWorker(Worker w) {
/] Hie AT TIELAR
Thread wt = Thread.currentThread();

// EWorkerZHATHIH —MEFE K
Runnable task = w.firstTask;

w.firstTask = null;

/] RRAMTT, e kg A e R AR IR 3 A

w.unlock(); // allow interrupts

boolean completedAbruptly = true;

try {
/] P HATRRE R A H O —AMES, WS B B ZE DA 5] Fh 3R BT 55
// WRBAZERNS R BE AT, BEEHSHEAX R
/] BRHFAS—HHZE, ffgetTaskiEd, SMWHERANIPTXEMkeepAliveTimeK ik
B [H ZE ]

[/ G ET R L ZE NS R BT SSH, 25 T keepAliveTimel[8], 8% KEXENTE
%, MigetTask7i%iREInull, #H24FiB HEIF

/] IR LR A I AN I i&19%&allowCoreThreadTimeOut/s
VERTZHT 0 TAF AR SE<E, A i AR A

/7 HAET, FATR HEME TELEANITgetTask () TIEN, FIREREEHZESIES,
FIRERHZE, O m] BERH 28N &R [MInull

while (task != null || (task = getTask()) != null) {
/] REZEZ| RS, MEEPITIES

// WorkZoingt, Fshutdown ikl 2k, L2, JEHES2HT
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

/) THEXALF, RIFCBERCEECZ G HREZ N 1IFINIEHE

/] TR IEIT SR+
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ik iiE

// WERRIG TR RS AT 7 STOP,  1E % R 15 24 i TAE SR AR T s 10 8 1%
Atrue, WHERKIFEIFCA Atrue, NFEESRHD

/] WR LTRSS A ESTOP, %4 ZRUNNING, %4 #&SHUTDOWN

/] AR IR I P AR IE Svtrue, ARRAX K, FOVLIEHREAZSTOP,
TARRREV R R B H TR, ANREr Wik

// BREFESHUTDOWN, WESATSEPATIE /G, LEA LW, M HATLiEd
EPATIES TR, AEEH W

// PFTUL T EEE LN Wi, Aidinterrupted L2 HE)

NESY e
i\

Sl

/] EENTWARC)E, AR — N RRRPIRES, R T STOP, At

/) T ECE, STAAESIITE, £ RKIEH R getTask () ik
I, MBHZERABISRIUEST I, FH 28BS 2 12 53 1 W 24 BT 2R A2 1 b Wb i

/7 MR WARIC N true, BT RE, RZIRHwhilefih, LA

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

runStateAtLeast(ctl.get(), STOP))) &&

Iwt.isInterrupted())
wt.interrupt();

try {
/1 I, 4 HE LRI
beforeExecute(wt, task);

Throwable thrown = null;

try {
/] PIATAESS

/] FEEPATES N T RES IR, WY 7 R 2Kk
PAT=AFinally, Mifi 5 completedAbruptly = falseiXfTAUHS A AT

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 {
/1 FEITIE, 4 E ARSI

afterExecute(task, thrown);



71 } finally {

72 task = null;

73 w.completedTasks++; // FREZMAIWork 2T T 2/0 7115
74 w.unlock();

75 }

76 }

&

8 // IEFIRH T Whilefg3p

79 /] BRREPATESS B 7, BARIRE TES, HERASPUTRATREH,

HeBH#E# L T Hfinallydf

80

81 /1 FTEL, BEAFELAE NG P IREUE 55 I PSRN 7 TR 1 A A 2K

82 /] BB EN SRR W 7, fEgetTask() 7k b B Wr ik oL, 4R
Wbl 7, MagetTask() AR EInull, IR HAEH

83 // completedAbruptly=false, F/RZFEIEHIEH

84 completedAbruptly = false;

85 } finally {

86 /1 BAAETERFRRH TG, WAL, MARXANERERBITER T, et
SRR (ERETD BT, &iEE TR T Hmai R T

87 /] BRIREZ BT HATES BN 7 7%, WAL EREHR, MR %4k
2 WBAFIFZREL T —MES

88 /] FIRAREHHATRIX R T, % EA%EE FlwhilefEHNE, B4 SEIXAHOERE?

89 /1 A%, WERRHT ARG TN T, BRI T, AR R s AT 45 R

90 [/ RANEAH -5 TAREA, thinEeictl, TIEZ&fE%-1

91 processhWorkerExit(w, completedAbruptly);

92 }

93 }

processWorkerExit}5i%
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private

-1

void processWorkerExit(Worker w, boolean completedAbruptly) {

// W% completedAbruptly Ntrue, FIREPATIESWIBHEN 1 7%, Beizkctl, TIELFRE

// t%completedAbruptly Nfalse, FKisZLEFERHZEERT T BE B AW T, SEbr B HEAZHK

ctl, LAEZFE%-1

ZEOR/R

EE S S

/] RAEEgetTask iz o&aod 17, XEMAH M —KT
if (completedAbruptly) // If abrupt, then workerCount wasn't adjusted

decrementWorkerCount();

final ReentrantLock mainLock = this.mainLock;

mainLock.lock();

try {
/] HHIWorkZBATHIR 1, 58 ST B RN B s it -
completedTaskCount += w.completedTasks;
/7 24 HTWork it % Mworkers R ER
workers.remove(w);

} finally {
mainLock.unlock();

}

/] BRUR2ET AN RER AR T, DA 2R B R R b IR A N TINDYING

tryTerminate();

int ¢ = ctl.get();
/] AR E AR AS JYRUNNINGELE SHUTDOWN, T A] R 22 5 4 — A B A
if (runStatelLessThan(c, STOP)) {

// completedAbruptly Nfalse, F/NZMERIEH LRI 1, WE LS T EIRE LM
if (!completedAbruptly) {

// f¥allowCoreThreadTimeOut Atrue, {HEFHIENFTIFIAHIES, ARk
B — N TAE 2 RS A 3 [H 22 B 21 vh (R4 5%

// tn¥allowCoreThreadTimeOut Nfalse, HminikiEcorePoolSize, Fin
BHcorePoolSize ™ TAEL ARG 5

int min = allowCoreThreadTimeOut ? © : corePoolSize;
if (min == @ && ! workQueue.isEmpty())

min = 1;



37

38 // WRHET TAELRBEBRTE Tmin, NWRIRFFESITHE B H BN RS
sk B return, A2 T addWorker 78— D TAELFE T

39 if (workerCountOf(c) >= min)

40 return; // replacement not needed

41 }

42

43 /] AR RS JYRUNNINGEL & SHUTDOWN

44 // W% completedAbruptly Atrue, FTIRMATLFERMATESII T 7, At HT
A TR

45 // W completedAbruptly Nfalse, {H & ARFA FrasE 08B W/ NEFESL, AASH
F—TAELAE

46 addWorker(null, false);

47 }

48 }

BE—T, ENTREELERBR T ANEREAMNEZSFIREUES KT, [EEBR FHEE

IREERRIEEIKTEE, BREE—EIFHKIER:

1. WNREAZHM T 7, FUSIBEER, RE—LERENE, LilctihRTIFEAEE-1, RARBECIETER

2. WNREAZHFTEN T, BEBHER, HWHMFEEAMEAS BRI TIEEAES A%, RS
corePoolSize M TAFEAZ, MIRABHFEFHF— AR, RRIRSIZECIEITER, XIPE LXK
£, BRERDE SARMRIRTIFLIEEEYS, FHER, BCERINsITERRIE

3. WNREAEREFITESHRHEI T78%, NMBHTEIR, IBEEST—MEAZEAE, SAIRREAETAY
IREERUNNING

getTask3i%
FE—EIREIT getTaskiX MY, HAPRBBEXNAIE.
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private Runnable getTask() {
boolean timedOut = false; // Did the last poll() time out?

for (55) {
int ¢ = ctl.get();
int rs = runStateOf(c);

// Check if queue empty only if necessary.

/1 WREFLMIRERESTOP, TR HUATAREATELIES T, WEKctl TIFLR
-1

/] WUEREFE MRS A SHUTDOWN, {HZFHIERASIF N2, Rom HEESSBOR 55 2L PE
T, BB ctl TIELEE-1

// return nullF/RHATARELH LIRS, LR N
if (rs >= SHUTDOWN && (rs >= STOP || workQueue.isEmpty())) {
decrementWorkerCount();

return null;

/] EET TAELAEE

int wc = workerCountOf(c);

// Are workers subject to culling?

/7 FARAI 2 BT 2088 R Jo PR B ZE 0 R I P28, 2R — AN BH 2, B4 — B
T WARAN R IR

/7 WERAETIRFAZE, FERAGHET 17, ARXALRE — B EE RIAS I+ 455

// allowCoreThreadTimeOut Atrue, KRN 1A LFEE AT CAgE R, T2
HUZRAE N % BEL B ) P28, — BB s (el

// allowCoreThreadTimeOut Hyfalse, MJZEHE M TIELEEZGELTT
corePoolSize, IR T, MIZRHEIEE o LFEE R R FHEE, — B @Rtk

boolean timed = allowCoreThreadTimeOut || wc > corePoolSize;

// R TAELRFELGEL T TAELFER SRR HIBE AR T, WEEMctl, TAEL
FE#1, 3 Hreturn null

// return nullil< S84 ERwhilefGIR B L, M SHEEEEIRITSS
// BRI tined && timedOut
if ((wc > maximumPoolSize || (timed && timedOut))

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

if (compareAndDecrementWorkerCount(c))



35 return null;

36 continue;

37 }

38

39

10 try {

41 /] BEAFENPHZE, #4J0PRPH%E

42 Runnable r = timed ? workQueue.poll(keepAliveTime,

TimeUnit.NANOSECONDS) : workQueue.take();

43

14 [/ RN, 7EPHZE A RZRECE) 1 AF5%5

45 if (r != null)

46 return r;

4T

18 // BT, BEEEEAEIS, B R AR 2 AW R M TR AERH I T, BE
return null, KMELEITEER

49 timedOut = true;

50 } catch (InterruptedException retry) {

51 // MBHZERNFIZREAT S5, b 17, o B NTEER, it FEA R,
HRHEFHANEA G, AL RPRES

52 [/ WRZEFE FPIRAS R T STOPEL# SHUTDOWN, fHZtH<=return null, £
BT L

53 // AR UTR LR PRSI AR RUNNING, AR 24 1y £k FE 2 4k 4 M A %1 vh 25 3R H
R4, TR T AR T

54 // RAEL &R shutdown /7% B shutdownNow /7 74 74 g . IE T 28
T A ) 2678

55 timedOut = false;

56 }

57 }

58}

RIS RAEEdARZLERshutdown)TikEkshutdownNow 5 iA7 BER IEFRERETE iR AYZE
&=

RvtEjava, HT—MEFE, REEH TIZEREN—MRE, AARERKITXNEIE, WP
FRREAEHK, HETPTRVEIEE CRFMT, bl EEARH, S8R 7 HhiRE, Balik
B 2EBAMY, BREAER S e TINEEIR, WRIEFreturn, BPFURH TR, BREISIZITER
MIMER.



shutdownF 3%
FRZERshutdown 5%, RRBXRALET, NESZHES, (BEREIEEZENYISRIFAVESH

175¢.

RERIEexecute7iARRERS, REZEBIVASTERUNNING, IPARMEBREEBAESZHES,

FriAshutdown 5 i ZEMAVSE — 4+ S BEMRIE NGNS,

BEZHEEMEEFIEREPRNLERE, XUTIFREEATRIITES, EATBEESHT

%

1. MFHEEESHISNGEE, BRI,

2. NFIEENTESNERE, ESXRESE(HBESITR, oLy, EANREE AR IES, /T
DIEERUTHES HERERIRIVES

1 public void shutdown() {

2 final ReentrantLock mainLock = this.mainLock;
3 mainLock.lock();

4 try {

5 checkShutdownAccess();

6 /] BHctl, KRR CISHUTDOWN

7 advanceRunState (SHUTDOWN) ;

8 /] W TAELRE

9 interruptIdleWorkers();

10 /] I, TR R

11 onShutdown(); // hook for ScheduledThreadPoolExecutor
12 } finally {

13 mainLock.unlock();

14 }

15 // Vfterminated 7k

16 tryTerminate();



1 private void interruptIdleWorkers() {

2 interruptIdleWorkers(false);

6 private void interruptIdleWorkers(boolean onlyOne) {

7 final ReentrantLock mainLock = this.mainlLock;

8 mainLock.lock();

9 try {

10 /] WA IEAE TR, EAEPITHES, HELEHESRES
11 for (Worker w : workers) {

12 Thread t = w.thread;

13

14 [/ IREREEA BN, FHBEEWERIB, SR

15 // WorkerfEPATAE SIS 56 N8, $0AT 58455 2 Ja 2 R Tt
16 /1 PTULRERK RS 78, piRagiEs ik, fLidr 7
17 if (!'t.isInterrupted() && w.tryLock()) {

18 try {

19 t.interrupt();

20 } catch (SecurityException ignore) {

21 } finally {

22 w.unlock();

23 }

24 }

25 if (onlyOne)

26 break;

27 }

28 } finally {

29 mainLock.unlock();

30 }

31}

AIRBE—MPER, HEBRIATE LIREIZEMERITESS, BEBRBINIIPEERIREIS, BEE
ROZARIX L TAFEAZRI T e SRS TR BRI TIASIPAIRIRIESS , (BERIEFIEZIRY
shutdown75iZRUIEEE, AIXETIFEARERTREmMESE, MaBMH, BHMATsESH T,
ABBAZ | FhRIRAVESS B ATE?



TEEAE—BH R, s A\processWorkerExit/gi%, RIERIEBIDHT, FIIAI, EXNAIER
SRS ASHUTDOWNI THIRT, SEMEMFTINIIESIE, BBAXERBSRIES RIS
NES—ESEHIITR.

shutdownNowJ 3%
&EfE 7 shutdownfgix, FRFEshutdownNow 5 EFEER T,

1 public List<Runnable> shutdownNow() {

2 List<Runnable> tasks;

3 final ReentrantLock mainLock = this.mainLock;
4 mainLock.lock();

5 try {

6 checkShutdownAccess();

7 /] EHctl, KRR NSTOP
8 advanceRunState(STOP);

9 /] W TAELRE

10 interruptWorkers();

1 // 2151 FH 2 B o R AT 5%

12 tasks = drainQueue();

13 } finally {

14 mainLock.unlock();

15 }

16

17 // A terminated 5 i%

18 tryTerminate();

19 return tasks;



1 private void interruptWorkers() {

2 final ReentrantLock mainLock = this.mainLock;
3 mainLock.lock();

4 try {

5 /] HWIETE TAELRR, ANERBAEIITIES
6 for (Worker w : workers)

7 w.interruptIfStarted();

8 } finally {

9 mainLock.unlock();

10 }

1n }

14 void interruptIfStarted() {

15 Thread t;

16

17 /1 REEFERAR W, i W geds, dib 28 B 2 AprocessWorkerExit/iik, {H
FEZIT IR HI W T AR RS

18 /1 EREHRENSTOPHIGIL T, AEIT R TAELEE T

19 // XHgetState>-0F%/x, — AN LIELIREMEAIEL, HEBKEITH, XifstateN-1, AILLEE
Worker 41 J7 VA& s AITE T

20 /] B —ATARGIRIC BT IREAT, AResch W, AP RtRE X, #EkEsT

21 if (getState() >= 0 && (t = thread) != null & !t.isInterrupted()) {

22 try {

23 t.interrupt();

24 } catch (SecurityException ignore) {

25 }

26 }

271}

mainLock



FELEREBH, RIRSHHEaAZEImainlock, EREAEEFTHN—IELBH, FTERAFREH
workersEE SR AZE, RAMNRKEXEEEH, MEIES MR RE— I ZiEhER, MR
— NEFRERZASEIR TS, — MEFEEshutdownZRAgith, INBAMEFHAIEE], BRFiEIaEE&FE
shutdowny, BREETIREAZEM TR, WMR1MLAE Eshutdown, 99 MEAETERALESS, B4
REHAESHLIE XA T, BRLEDTRIRSEIZEERBEL, HAEET, XEERMT,
AT EEXIBEBHk X workers EE SRR EHITH A £ zHl.

2, ZASPRIFIEZOTTARRREOT—E, BREERY, FAEIRER, 1ale, HEI(R
BEEE, BENERIRER.



