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A BOREE B R RH — AR LA AT NBAFI I BABR . 5940, A& REA T —4
notEmpty Z5 22 B M B M notFull, X EAFTH ZIL TG, AT put #EAER AKGEAR
SAET await R, PrUABAFEPMREE. 1 take J7 VR PHE T L, I H R AT W
2 ZAT A L SE K M T R BA S ELBA F

PriorityBlockingQueue

offer
pee
take — ENEEa —— put
dd

oll
: lock.

B2 [H TS B
R

SIRZAI
AQSHZEAT! notEmpty

FAFRATY

7-33

7.5 DelayQueue RIZIR3

DelayQueue & A5 & —NTEF-BHEZE LR RAF, BAFI o A JeF A0 A AN R 1a]
HMNBFERBUT R, RAETHTRA B SISkt RERRELHRTE

7.5.1 DelayQueue ZEE 4543

DelayQueue 25 B &5 ¥ & 7-34 Fi7R .

H 1% E P A1, DelayQueue P #4# H PriorityQueue /7 /& #E, 1 H ReentrantLock SEI
LREFE. Bob, IR TEESH Delayed #0, HTEANTRAE AT E,
it AL SEPLER AN M B0 0 IR N 2 /0B Ik B T e, BT A AR e R BA B Sk 2
WL, FrOAEESRIL TR Z IAAE B R .

public interface Delayed extends Comparable<Delayed> {

long getDelay (TimeUnit unit);
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«interface»
Iterable<T>

#iterator(): Iterator<T>

7

«interface» :
Collection<E> AbstractCollection<E>
+size(): int +iterator(): Iterator<T>
+iSEmpty(): boolean ol [EEEREREREE +size(): int
+iterator(): Iterator<T> +add(e: E): boolean
+add(e: E): boolean +remove(o: Object): boolean
+remove(o: Object): boolean +clear(): void
+clear(): void
«interface»
Queue<E> AbstractQueue<E>
+add(e: E): boolean
+offer(e: E): boolean Q __________________ +add{e: E): boolean
+remove(): E +remove(): E
+poll(): E +element(): E
+element(): E +clear(): void
+peek(): E
«interface» PriorityQueue<E>

BlockingQueue<E>

+add(e: E): boolean +Node(x: E)
+offer(e: E): boolean +offer(e: E): boolean
+put(e: E): void +peek(): E

+take(): E +poll(): E
+remove(o: Object): boolean +take(): E

+polltimeout: long, unit: TimeUnit): E
+offer(timeout: long, unit: TimeUnit): E

®7-34

TR, K2R available 55 lock BUZX I, H HIRN T LML ARR FL .
private final Condition available = lock.newCondition ();

Hr leader AL E K 2T Leader-Follower £ 7R, TR E A 6 E 1) 2572
L. BRI BAFIN take 77538 leader 2 )5, '© & 444 & available.
awaitNanos(delay) ¥ fF delay B [d], {H 2 H fth £k #2 (follwer £k #2) U % 1 A available.
await() 3 1T 7o PR %5 £, leader £k P2 ZE IR W) (B ik #A /5, £ 1B i take J5 ik, FFiE L 14
available.signal() 772 Me i —A™ follwer 7% , # Me % (1] follwer ZRFE 344 A HTHY leader £EFE .
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7.5.2 FERHFEIRHE

1. offer &1k

AT EEIBAFI, 4G A JCE N null WP H NullPointerException 7%, 75 W i1 T
LT, Frbl—HiR A true. i A JCE ZESLI Delayed #2110,

public boolean offer(E e) {
final ReentrantLock lock = this.lock;
lock.loeck ().
try {
g.offer (e);
if (g.peek() ==-e) {//(2)
leader = null;
available.signal();
}
return true;
} finally {
lock.unlock() ;
}

ARG S RO B, ARIETR TR BN KBTI, BT q RIEHEAFI, FriL
wmmRE, WA qpeek() TER EIFH A —E R AR TR WRS (2) FkT
SZERON true, MIBEHAUHTICER e RBSTRITEAR, A EE leader K20y null, X R
Ji% avaliable & 2 AFI LI — R, SFEIIEEAE TR T .

2. take #1E
SREL 72 5 B\ 1 B T ZE R I (Rl 3 A e 2, an SR BAZ B v A i B e B 545

public E take() throws InterruptedException {
final ReentrantLock lock = this.lock;
lock.lockInterruptibly () ;
try {
for (;7) |

/I HRBALRFS A E L E (1)

E first = g.peek();

if (first == null)

available.await ();//(2)
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else {
long delay = first.getDelay(TimeUnit.NANOSECONDS) ;
if (delay <= 0)//(3)
return g.poll();
else if (leader != null)//(4)
available.await () ;
else {
Thread thisThread = Thread.currentThread() ;
leader = thisThread;// (5)

try {

available.awaitNanos (delay);// (6)
} finally {

if (leader == thisThread)

leader = null;

}
}
} finally {
if (leader == null && g.peek() != null)//(7)
available.signal();
lock.unlock();// (8)

}

I AR B SE KA (5 40 lock. RXZRTE A 55— IAH BTN take () J7EERTBATI A
25, MBATARES (1) J5 firsst==null, FTLESHATRID (20 HEYATLFEN available 2%
14 B\ %) B FH ZE 545 .

UH I —NERFE B AT offer (item) J7EFF Bl T R BIASIRS, (BR% IR &A 3
MBZRFRHAT NAERAE, LTS B NI ER RN E TR, AHAT q.peek().

e IXFMEF 2 E B leader ZLFE N null, I HBUEFZ M2 & 1445 B — A2 FE.
R ERFE A LS HEE .

LeF2 A BORUE I S5 BRI AT o R, XK first HLELAE B HiiIcE,
BX I first A4 null, D3 first.getDelay(TimeUnit. NANOSECONDS) 758 & 1% 6 %
R % /DI AT, a0 delay<=0 UL & 81, W4 BEEHRE. 50
% leader 27N null, A9 null W5 B HADZFEMAEIAT take, MIFEZLLFR N 2K AERAS
R IX I % leader 9 null, NBERCYATZEFE A 04 leader 672, AREHATNY (5) %4F delay
I iE) GRIARHZ AR SRR, B LA A ZRFE 7T U offer PRINICER, T L take FHZEEH E),
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RIARS I B 5, 288 A REHEFEIBL A5 EHE leader LF2N null, FEHTHANE
B, SRS AR ITREEEH 7, WaEEREALTER.

FEIR [ /T 244 AT finally SR B EOAGRS (7), G (7)) PATEERN true N 2 AT 28
MBI R, A HMERREHAT T ABERAE, 2w 4 B
singal 773%, WA BAS I HL I A A5 A 2R o

3. poll #4E
SREGFR BRI T R, WlREA S c R MR E null.

public E poll() {
final ReentrantLock lock = this.lock;
lock.lock();
try {
E first = g.peek();
[/ eI A T, RFE R A TALR KA AR LS E Fnull
if (first == null || first.getDelay(TimeUnit.NANOSECONDS) > 0)
return null;
else
return q.poll();
} finally {
lock.unloek() ;
}
}

XEARAD LR iR e, 1 Se R S8, ARIEFREBASL TR, WRAKITEA null B
e BANGR [B] null, &R EIRA KGR

4. size B1E
THENFITEANE, SE AR TR,

public int size() {
final ReentrantLock lock = this.lock;
lock.lock();
try {
return g.size();
} finally {
lock.unlock() ;
)
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KBRS LA T B, B e REUM 58, SRR AL BASIR size T7ik.

7.5.3 ZEBINAE
FFRATIE L — N8 BB =R INIE ST DelayQueue FIEEf#, AL U1F.
public class TestDelay {

static class DelayedEle implements Delayed {

private final long delayTime; // 3EiRE} ]
private final long expire; // |38t/
private String taskName; // 44 %4k

public DelayedEle (long delay, String taskName) {
delayTime = delay;
this.taskName = taskName;
expire = System.currentTimeMillis () + delay;

/**
* A =] B - & AT
*/
@Override
public long getDelay(TimeUnit unit) {
return unit.convert (this.expire - System.currentTimeMillis(), TimeUnit.

MILLISECONDS) ;

/**

* AR SRATAT) 2@ ey R A AN

*/
@Override
public int compareTo (Delayed o) {

return (int) (this.getDelay(TimeUnit.MILLISECONDS) -
o.getDelay (TimeUnit .MILLISECONDS)) ;
}

@Override

public String toString() {
final StringBuilder sb = new StringBuilder ("DelayedEle{");
sb.append ("delay=") .append (delayTime) ;
sb.append (", expire=").append(expire);
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sb.append (", taskName='") .append (taskName).append('\'");
sb.append('}");
return sb.toString();

public static void main(String[] args) {

// (1) €liEdelayiy)
DelayQueue<DelayedEle> delayQueue = new DelayQueue<DelayedEle> () ;

/7 (2) R H3ERAE S

Random random = new Random() ;

for (int 1 = 0; i < 10; ++i) {
DelayedEle element = new DelayedEle (random.nextInt (500), "task:" + i);
delayQueue.offer (element) ;

// (3) ARRIBAES-F AT
DelayedEle ele = null;
try {

//(3.1) FE3R, 4o RARE S B RRER, MRt niARdTirdik
for(:;){

//(3.2) KBGEIE S-St AT
while ((ele = delayQueue.take()) != null) {
System.out.println(ele.toString()):;

} catch (InterruptedException e) {
e.printStackTrace();

i b ARG 56 A1) 2 ZE IR AF %% DelayedEle 28, H ' delayTime & 78 24 5 F % 7 2 4
iR % /b ms B (8] 3 #, expire MU /2 24 80 B 18] 9 ms {E i1 L delayTime f9{H. 54, SEILT
Delayed #1, 52HL7 long getDelay(TimeUnit unit) 755 F RIREUCY FT 70 R ILF T 2 /D 18]
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i, SEELT int compareTo(Delayed o) 75 ¥ F SR H sE A6 Je 2 A %1 T 2 1 EL e R

£ main BREA B S QU T —ANEEIRBASY, SRJE LT BENLE A BAs AE T 10 AN IR AR
%, BB EIMKUGREUGEIR(ES, HATED. @47 EmAhs, —ANmraefdm B T Fos .
DelayedEle{delay=73, expire=1523428917194, taskName='task:4'}
DelayedEle{delay=97, expire=1523428917218, taskName='task:5'}
DelayedEle{delay=150, expire=1523428917272, taskName='task:9'}
DelayedEle{delay=205, expire=1523428917326, taskName='task:3'}
DelayedEle{delay=236, expire=1523428917354, taskName='task:1'}
DelayedEle{delay=324, expire=1523428917446, taskName='task:7'}
DelayedEle{delay=340, expire=1523428917461, taskName='task:2'}
DelayedEle{delay=392, expire=1523428917510, taskName='task:0'}
DelayedEle{delay=403, expire=1523428917525, taskName='task:8'}
DelayedEle{delay=416, expire=1523428917538, taskName='task:6'}

AL, HBARIN AN delay B 18] 52, 105 B8R S5 AR 6% -

7.5.4 NG

AT PR T DelayQueue PAF] (HLHE 7-34), FH P& 4# F PriorityQueue 17 U IE, fi
Fi ReentrantLock SEHLZRFE [R5 . 55 4hBA I BLTHI A0 T 25 5L BH Delayed #2211, Hrp—A4 2
SRECY AT R B BART [ R e 8 O, fEHBAR HIB R EEM T, —ARTEZ
[ ELR O, FOR R —ANE RIS,

DelayQueue

SHiDelayediE]

pee . HEBAT
take—— :
T—add
poll

lock .

>

d
~
/

AQSFEZERASY

EYE

available
SERATY

®7-35
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JavaF R Bl &gt
ThreadPoolExecutorBIE#R 3K

AN F AR R - — R AT KE P AT 5 I LR TR0 RE A SR AL B AT i P A
FEAMEFHLARMRS, 5 2 K EPAT B ESI E 3 new —MNEFERIEZIT, MARRRIGIERM
R T BT . St LT A2 R AT B A, AR ER RT3 511 55 15 &5 2 5 6
FEANH SRR . IR AR MR AL 1 — o B Y R o) A A B = B, Bt AT DARR i R AR A4,
AP LEFESE . B ThreadPoolExecutor R EH T — AR G it- HidE, L miLkE
58 AT S5 £ H 45 .

4, SRR ARt TS RIRS ORI R O, LU R AN EE SRR E, BT
2] LA B2 757 % 1¥) Executors [ ) 7732, L4l newCachedThreadPool (ZEFEihZEFEAN4L
B % ] 1K Integer MAX_VALUE, £#2 H 3 [E[Y50) . newFixedThreadPool ([& & K /NI F2ih)
1 newSingleThreadExecutor (FLANZEFE) SERAIELFEM, X8 P IB T LLE & .

8.2 ZEETE

EW B 8-1 s KBl H, Executors HSL R M T HE, BEHEH-THFZHS
Ji ik, X T VEAR HE P B R B A A 9 8 B2 it 55 . ThreadPoolExecutor 4k 7K T
AbstractExecutorService, A& ctl & —" Integer IR 72 &, HARidFL&EHRERNM
TR RN BT ReentrantReadWriteLock 18 F — N8 & R ARFE P AP E B



DiscardOldestPolicy

+rejectedE:;

DiscardPolicy

. ThreadPoolExecutor): void

+rejectedE:

(r: Runnable,

Tt

'oolExecutor): void

AbortPolicy

+rejectedExecution(r: Runnable, executor: ThreadPoolExecutor): void

CallerRunsPolicy ’

+rejectedEx

5 : ThreadPoolExecutor): void

.

«interface»

RejectedExecutionHandler

+rejectedExecution(r: Runnable, executor: ThreadPoolExecutor): void

DefaultThreadFactory

+newThread(r: Runnable): Thread

vV

«interface»
ThreadFactory
-poolNumber: Atomicinteger
-group: ThreadGroup
-threadNumber: Atomicinteger
-namePrefix: String

+newThread(r: Runnable): Thread

«interface»

Runnabtle
dueuedSy

+run(): void

4

S

Worker

#thread: Thread
#firstTask: Runnable
#icompletedTasks: Long
+run(): void

+lock(): void
+tryLock(): boolean
+unlock(): void
+isLocked(): boolean

B

8-1

«nterface»
Executor
( ): void
«interface»
ExecutorService
+shutdown(): void
+sh (): List: b

+isShutdown(): boolean
+submit(task: Runnable): Future<?>

A

AbstractExecutorService

+submit(task: Runnable): Future<?>

¥ ZEMwerer | 922
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X BRI Integer JEMYR 32 i —HEHIRIR, W T 3 A ARFRELEWRSE, FEH
29 L FRIC R EAZ AR 2L
/7 (F@342) MRAFERLKE, (K2042) ARRFERAK

//BKIARRUNNINGHKRE, KEALAO
private final AtomicInteger ctl = new AtomicInteger (ctlOf (RUNNING, O0));

/| BB AGILE, FARAITA T & int ERARR 324249, FTAEHMHIL, AT E FIntegerty =it
{4 - 36 0 ) A AL RO R 0 ok R R AR A AN
private static final int COUNT BITS = Integer.SIZE - 3;

/] EAR R ARAHK (46294£)00011111111111111111111111111111

private static final int CAPACITY = (1 << COUNT BITS) - 1;
LIRMRE -

// (#34£) : 11100000000000000000000000000000

private static final int RUNNING = -1 << COUNT_BITS;

// (#&34£) : 00000000000000000000000000000000
private static final int SHUTDOWN = 0 << COUNT_BITS;

// (&34£) : 00100000000000000000000000000000
private static final int STOP = 1 << COUNT_ BITS;

// (&34%) : 01000000000000000000000000000000
private static final int TIDYING = 2 << COUNT_BITS;

// (&34£) : 01100000000000000000000000000000
private static final int TERMINATED = 3 << COUNT_BITS;

// EIEH3ME (EFKRE)
private static int runStateOf (int c) { return c & ~CAPACITY; }

/ /3R BAR294% (EARAEL)
private static int workerCountOf (int c) { return c & CAPACITY; }

[/ Fet1#h (&RAREL KA )

private static int ctlOf (int rs, int wc) { return rs | wc; }
LREMIREE X T .
® RUNNING : 51T % I H AL PR ZE A Z AR 55 o
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* SHUTDOWN : 5 48 i{E 55 /& 40 2 H 28 A 31| B BOAE55

e STOP : FEAGHHT 45 HL 03T FHZE AT B AT S5, R < Hh Wr IEFE AL B AT 55

® TIDYING : FiEEE&&HITE (BERHENIIREIMES) 5 HaT LGz &=
BN 0, WE A terminated J7%

® TERMINATED : Z1[R% . terminated 773518 A 58 B LA G RS

LFRMARE I T .

e RUNNING -> SHUTDOWN : &3 H shutdown() 777%, B(#FF2IHM T finalize()
777k B shutdown() 7512

e RUNNING 8, SHUTDOWN)-> STOP : i 70ifi F| shutdownNow() 77 %R

* SHUTDOWN -> TIDYING : 42t AT 55 BRI AR S

® STOP -> TIDYING : HZF2ib N0 .

* TIDYING -> TERMINATED : 24 terminated() hook J7i&3R4T 7€ Bl o

SRS EN T .

® corePoolSize : LML LELFENHL

® workQueue: fl FIREFEFRMATHAESZSHHES, tbinETHANE R
ArrayBlockingQueue. & T8 [ L5t LinkedBlockingQueue. % RE — &R M
[ 25 B\ 1] SynchronousQueue % It %525 BA %1 PriorityBlockingQueue %%

® maximunPoolSize : Z&FEithH KLFEEE .

® ThreadFactory : GIEZLFER T]

® RejectedExecutionHandler : T1FISERG, 4EAZ1IH I H 421404 2] maximunPoolSize
J& KRB S0E, LLin AbortPolicy (#fffH 5% ). CallerRunsPolicy (fiff F i Fi & AT 7
R FERIZIT1E S5 ) DiscardOldestPolicy (& poll EHF —/ME%, AT HRIES)
J% DiscardPolicy (BRERZEFE , Al 7%

* keeyAliveTime : fEiGIf[A], QIR MATLARE P AR E K OLENES, HH
i R BDRAS, AKX L8 R B 1 2R 72 BE A7V A B KB [H]

® TimeUnit : 177 i [ [ i (] B4

LRI T,

® newFixedThreadPool : @Il —/MZ L R FE N HUM B K2R FE N 30HT 4 nThreads 26 F2
h, I HBHZEBAF K E A Integer MAX_VALUE. keeyAliveTime=0 i B R B4 A
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B O AR B0 I B 2002 R U [ 4

public static ExecutorService newFixedThreadPool (int nThreads)
return new ThreadPoolExecutor (nThreads, nThreads,

{

0L, TimeUnit.MILLISECONDS,

new LinkedBlockingQueue<Runnable>());

}
/1R B LR EL
public static ExecutorService newFixedThreadPool (int nThreads, ThreadFactory
threadFactory) {
return new ThreadPoolExecutor (nThreads, nThreads,

0L, TimeUnit.MILLISECONDS,

new LinkedBlockingQueue<Runnable> (),

threadFactory) ;
}

® newSingleThreadExecutor : fill # —MZ O 2R FEAN SR i KERARMNEGET 9 1 B ZeF8,
I H.FH 22BA A K N Integer MAX_VALUE. keeyAliveTime=0 i}t B R ZLEFE /N4 Lt
Z O ERFEAN B2 I B4 w2 R U R

public static ExecutorService newSingleThreadExecutor () ({
return new FinalizableDelegatedExecutorService
(new ThreadPoolExecutor(l, 1,

0L, TimeUnit.MILLISECONDS,
new LinkedBlockingQueue<Runnable>()));

//ER BT EAELTT
public static ExecutorService newSingleThreadExecutor (ThreadFactory
threadFactory) {

return new FinalizableDelegatedExecutorService
(new ThreadPoolExecutor(l, 1,

0L, TimeUnit.MILLISECONDS,

new LinkedBlockingQueue<Runnable> (),

threadFactory)) ;
}

® newCachedThreadPool : 8J& —MEFH I BELRMLTEND, VIHLENE N0, &
L FEA$0H Integer MAX_VALUE, 3 HLBH ZE A %1 K [R]25 BA 3. keeyAliveTime=60
PO HE M ATRFRLE 60s AR MBI, XA KA 4R 0 7E T, IR BAF
LSS D ESAT, R RmES RE —MEFS.

public static ExecutorService newCachedThreadPool () {
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return new ThreadPoolExecutor (0, Integer.MAX VALUE,
60L, TimeUnit.SECONDS,
new SynchronousQueue<Runnable>());

}

//ER AR EAET
public static ExecutorService newCachedThreadPool (ThreadFactory threadFactory) {
return new ThreadPoolExecutor (0, Integer.MAX VALUE,
60L, TimeUnit.SECONDS,
new SynchronousQueue<Runnable>(),
threadFactory) ;
}

41 I~ ThreadPoolExecutor 25 [ it 7~, Hitf mainLock &0 (5480, 345 615 1 Worker
R FREREM R 1. termination J& iZ B B O 214 BA %), 7E £ F2 F awaitTermination i
FH SR A H ZE RO 2R F2 .

Worker 4k 7K AQS 1 Runnable % 1, /& B A& K8 AE 55 B0 G. Worker 4k7K | AQS,
HOSEHL T B AT ENM 8, Hob state=0 RARBURBIRBUIRE, state=1 RRBIEL
BERAHIRAS, state=1 2 B Worker I BUIARPRAS, SIRFRESRE N -1 £ T H 4
ZLRFRTEIZAT runWorker() AiERI# W, TS BEAAM#E. H2 & firstTask id %% T
TELFEPATHIZE —MES, thread /& B APATESMLLTE.

DefaultThreadFactory /& £k #£ 1. ], newThread J5 ¥ & X 28 F2 1 — & i, H
poolNumber &M F AN R TR, HRGITLRE LT M4, threadNumber FRid %4
MERRL] B T2 /D%E, XM MERIE AL LREN LR —5H 5.

8.3 RS

8.3.1 public void execute(Runnable command)

execute 77 % AU /& IRACAE S command B AR BEATIAT . P R FRIR AT 45 B4k
R AR [ AR 8-2 i .
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Thread PoolExecutor

workers

corel core2

execute thread3 thread4
HPgiE

1E5BATY

&s8-2

MZE W LLF H, ThreadPoolExecutor ffISEHL L FR2 — AN A P2 iH 98, 4 HH P iin
1F 55 B LR 2 T A4E P2 B P2 0K, workers 2R FE TAESE P R B PAT RS BLE
MAE S BAF1) B T SR BT 25 B UAH 24 Ty e B H o e & -

FH P R FE R ACAT 55 1) execute J71E R BARARAL AN .

public void execute (Runnable command) {

// (1) H4eFAESHnull, WHENPEFE
if (command == null)
throw new NullPointerException();

/7 (2) IR E AR S+ EBNRE ZHMEE
int ¢ = ctl.get();

// (3) BaT&fm P XN T D FeorePoolSize, NN T I B #5215 17
if (workerCountOf (c) < corePoolSize) {
if (addWorker (command, true))
return;
¢ = ekl sget ();
}

/7 (4) he R A2 TRUNNINGIK A, WA it 4-2) FLAE AT
if (isRunning(c) && workQueue.offer (command)) {

/7 (4.1) =rtE
int recheck = ctl.get();
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/7 (4.2) 4R BATEAZRIK SR ARUNNING KT FRIRAES-, FFHMITIEL Rk
if (! isRunning(recheck) && remove (command))

reject (command) ;

/7 (4.3) TMHeR S ATEREA T, Wihm— &R
else if (workerCountOf (recheck) == 0)
addWorker (null, false):;

}
[/ (5) dmRAF)ih, MAIGLRAZ, B3 KM PATIEL R %
else if (!'addWorker (command, false))

reject (command) ;

ARG (3) b an 2R 24 BT 2k A2 it o SR A2 HN T corePoolSize, 2 [l workers B [T
—MZOLFE (core Z678) PATZAES -

5 4 B e FE v P R RN UK T 5T corePoolSize MIFATACHS (4). T 5 24 AT £ et
4bF RUNNING RS TEIN 4 50E 55 BT BAF . X B 75 BRI W 2R FE MRS 2 R A 7T e
2 B4 4T3 RUNNING HRZAS, M7EIE RUNNING RZE T 2B FHTL .

IR FAES TR IAE S AR, RS (4.2) XWRBHUREHT ZRRE, X2R
AEIEFBUERRAFIE, PATHRIG (42) BIE TRRAEBKRESEELZNT .. XEH
AT USRI L AT R FEMR AR & RUNNING 7 WHEAES MES BB bR, Rk IEHh
TR SENG ; QR ORI, WHATARD (4.3) ERAM LATLER EmETIEH
LR, RBE M — AR

MR (4) BIMESRM, MHBEES TSR, BABATRIE (5) ZRFHF
Ak e (W& 8-1 # K thread3 1 threadd) RMATIZAES, B MFTLFEM P LFEAN K
>maximumPoolSize M $ATHE 48 S50 .

FHE TR LR R addWorkder 7%, RRZEINF.

private boolean addWorker (Runnable firstTask, boolean core) {
retry:
for (;7) |
int g = ectlJget ()
int rs = runStateOf (c);

/1 (6) BERINZERAELENAE
if (rs >= SHUTDOWN &&
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! (rs == SHUTDOWN &&
firstTask == null &&
! workQueue.isEmpty()))

return false;

// (7) PAERCASHG mZAZASL
foxr (iy) o
int wc = workerCountOf (c);

/7 (7.1) e REBA LA RN EE False

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

// (7.2) CASIEImEARANE, Blaf RA — AR

if (compareAndIncrementWorkerCount (c))
break retry;

// (7.3) CASRMT, MNALKREKRERZTENLT, TN EREREN LRFREEL

K&, BN A EAREHCAS,
c = ctl.get(); // Re-read ctl
if (runStateOf(c) != rs)
continue retry;

// (8) B|X ZHAACASARIH T
boolean workerStarted = false;
boolean workerAdded = false;
Worker w = null;
try {
// (8.1) #l#worker
final ReentrantLock mainLock = this.mainLock;
w = new Worker (firstTask);
final Thread t = w.thread;
if (£ !'= null) {

/7 (8.2) Ml &4, 47T EMworkersBlH, BHAHTiE SAKAZAN T LA tdexecute &k
mainLock.lock();
try {

// (8.3) THELERBRE, AL AEKBHITAM T shutdowndt 2
int ¢ = ctl.get();
int rs = runStateOf (c);
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if (rs < SHUTDOWN | |
(rs == SHUTDOWN && firstTask == null)) {
if (t.isAlive()) // precheck that t is startable
throw new IllegalThreadStateException();
// (8.4) Himits
workers.add (w) ;
int s = workers.size():;
if (s > largestPoolSize)
largestPoolSize = s;
workerAdded = true;
}
} finally {
mainLock.unlock () ;
}
// (8.5) &AM & oiEs
if (workerAdded) {
t.start) ;
workerStarted = true;

}
} finally {
if (! workerStarted)
addWorkerFailed (w) ;
}

return workerStarted;

RS, EED AR B —E 0 XNEER B AZIET CAS BREHNZEEL
B oW FERTH R ZERESHINE] workers BT, I HEEMESHAT.

BRI — RIS (6).

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

It BRRENT

s >= SHUTDOWN &&
(rs != SHUTDOWN ||//(I)
firstTask != null ||//(II)
workQueue.isEmpty())// (III)

BHR WS (6 NI JLAMESL T <iR[A false :
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* () HFTLMAMIRE AN STOP. TIDYING 5 TERMINATED.

o (II) HFILFEUIRA N SHUTDOWN H HELH 78— MES.

o (IID HATLFENIRA AN SHUTDOWN H HAE S AT %S .

WETERIVEH 2 CAS #R/ENS I FEEL, AART (7.1) W an SR 4 R8> Hi PR
IR [E] false, &MHATID (7.2) CAS #BAERELENE, CAS HIINER HXEER, CAS
R PATAND (7.3) FHATLBBHPRESZ2EZN T, WRET, WEHKENIEE
WEHFRIE MR, NN E IR 4 E23E1T CAS 24K,

PATRNEE 5B BARAS (8) i BAME A CAS Wt hn 7 6 F2 N4, (B R IAE(ES
EFFUETAT o 31X HLA FH 42 5 Bk o 4B R 42 il 48 385 1) Worker ¥ N2 TAE£E workers H.
RAG (8.1) B3 T —ATAELFE Worker.

A (8.2) I 7581, MAIY (83) EFMELBRIMIRE, KRN T @ RIER
AT H AR T shutdown X P T kA2t . W REFRMB OB, RS, ik
R, BHATHIE (8.4) WINTAELRER LB TAEE, RERBE. R (8.5) H
W hn SRS TARLRRE AT, W5 3h TARZeRE

8.3.2 T 1EZIE Worker BIFUIT
PR R IR AT S5 B fE M S, i Worker SEH01T . S5F F Worker HI#43E BRI AT .

Worker (Runnable firstTask) {
setState (-1); // AAMrunWorkerdfZik ¥ it
this.firstTask = firstTask;
this.thread = getThreadFactory () .newThread (this) ;//#|E—/&4E

TE #4938 B BN 1 26 1 B Worker IR N -1, X2 8 T 8 4 25 57 Worker 7E ¥ H
runWorker 77 V5 AT #% W7 (24 A 2R FEH ] 7 2B FEIB (1) shutdownNow I, 4 5 Worker R
A >=0 MEFWZLRE) . XREE THREMRER -1, lZEERA B 7. £
U F runWorker {0 H, ZITRE (9) B2 unlock 777, 1% AFiEIE status WEAN T 0,
BT LLIX B 1 shutdownNow 2 H1 I Worker 2652 .
final void runWorker (Worker w) {

Thread wt = Thread.currentThread();

Runnable task = w.firstTask;
w.firstTask = null;

ASCHEAE R I i BRI I A
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w.unlock(); //(9) ¥ stateiXxE A0, AHFPE
boolean completedAbruptly = true;
try {
//(10)
while (task != null || (task = getTask()) != null) ({

47/ (10.1)
W.laek ()i
try {
/7(10.2) $ATHEST T — L
beforeExecute (wt, task);
Throwable thrown = null;
Ery q
task.run();//(10.3) #UTHESH
} catch (RuntimeException x) {
thrown = x; throw x;
} catch (Error x) {
thrown = x; throw x;
} catch (Throwable x) {
thrown = x; throw new Error(x):;
} finally {
//(10.4) $ATiES TG F—RFHF
afterExecute (task, thrown);
}
} finally {
task = null;
//(10.5) %3t G iWorker M T % U AMES
w.completedTasks++;
w.unlock() ;

}
completedAbruptly = false;
} finally {

[/ (11) BATHE L4
processWorkerExit (w, completedAbruptly);

}

R EARRS (10) o, 405 24 AT task==null 5% ¥ B getTask AT %% BA %135k B 194 %
IR A null, JBEEERACHS (11) $4T. W5 task A null MPATACRS (10.1) ZREUTAEL
ARS8, RERITT BEOMRE (102) EEAELSPATATM —LHE,

AR I iR BRI I AL
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5 (10.3) BARATIES, U (10.4) FEESPATEEEH—LHEE, KRG (105 %
T = AT Worker 588k T 2 DAMES, HRETSU.

XEBEAEPATEARTSHE NS, 2ATEAAEFSBITHNE, EMLEERT
shutdown J& IEFESAT RS HE P (shutdown R 2> W 24 Bip 4 B ZE =T (R 26 72D

S (1) PATIBEES, HAHIT.

private void processWorkerExit (Worker w, boolean completedAbruptly) {

/7 (11.1) Gt A EALL TR AE SN, S TAE S 2 @ MR & AT Woker
final ReentrantLock mainLock = this.mainLock;
mainLock.lock() ;
try {
completedTaskCount += w.completedTasks;
workers.remove (w) ;
} finally {
mainLock.unlock() ;

}

//(11.2) &K% B LA IKE A TERMINATED, 4w % 7,2 SHUTDONWIK & F AL TAEAF 4 &
//RFBATRSTOPIKE, B ERLE@MEIAEHES
tryTerminate () ;

/7 (11.3) de R S AT EBRANHOD TH A, WA
int ¢ = ctl.get();
if (runStateLessThan(c, STOP)) {
if (!completedAbruptly) {
int min = allowCoreThreadTimeOut ? 0 : corePoolSize;
if (min == 0 && ! workQueue.isEmpty())
min = 1;
if (workerCountOf (c) >= min)
return; // replacement not needed
}
addWorker (null, false);

fEan ARG, MRS (1D SFitRBERERES M, FREES TN T 2R
L L FT TIEL R R AES ZNEI &R Es, RE N TIESRFMER 28T Worker.

RAD (11.2) H 7 a0 R 24 77 48 2 it ik &5 & SHUTDOWN F H TAERA B A =, 8L

AR M e R A i 2 )
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F Y ATLFEMIRAS Z STOP 3 H U pi & B K B iEsh &2, MK BELERES N
TERMINATED. 15 #% & N7 TERMINATED JRZS, Wik 75 B FH 41428 & termination
K signalAll OO J5vEE0E BT R R FZ A2 1) awaitTermination 5 V211 #% FH 2 (Y 2672

S (11.3) T[T 2 AT A2 it MR N B T/ TR 0L B, QR NGHT
— AR

8.3.3 shutdown #1E

i M shutdown 7735, LM AN & HESEHHIES 17, ER TIERS B eSS
ERABPITH . ZITIERILZNRE], FEAER ASIES S R [E] .

public void shutdown () {
final ReentrantLock mainLock = this.mainLock;
mainLock.lock() ;

try {
//(12) A FRte &
checkShutdownAccess () ;

//(13) % E B AT &ARALIKE A SHUTDOWN, 4of €42 % SHUTDOWN R A 4214 12
advanceRunState (SHUTDOWN) ;

//(14) & E ¥ Hiir&
interruptIdleWorkers () ;
onShutdown () ;

} finally {
mainLock.unlock () ;

}
//(15) ZiX¥K & % 4 TERMINATED
tryTerminate () ;

fEwm EAREG, K5 (12) REEFLTRE T LaEHEE, Z2NEX4HAA shutdown
MK ELIEREH RALERAIR, WRERIRNEZEE A LRERLTE P TIELRER
BORR,  an SR E A BRIt SecurityException B NullPointerException 5 .

HARRE (13) MAENT, R LA LBEIRA >=SHUTDOWN Nl H#58 [H, 7
% & & SHUTDOWN R3S .

private void advanceRunState (int targetState) {

AR I i B A i I AL
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for (#2) A
int ¢ = etl.get () ;
if (runStateAtLeast(c, targetState) ||

ctl.compareAndSet (c, ctlOf (targetState, workerCountOf (c))))
break;

i (14 BRNEWT, RRERAESHARNPERE. XEEENT 2R [
i R — A ZAE AT LA A shutdown J5 VA1 B A iR & . AR5 2 B3R Worker H CL A4,
RBURZH B B WibR & T IEERATRIES D3RI T 81, Fr LIEFESAT RS A
Herb o X B P & P 2E B getTask() 774 I A B M BA S BL I SRBUAE 55 4k FE, that 2
TR .

private void interruptIdleWorkers (boolean onlyOne) {
final ReentrantLock mainLock = this.mainLock;
mainLock.lock () ;
try {
for (Worker w : workers) ({
Thread t = w.thread;
//He R IARRAZE AP B, SRR EAEANEE F iR
if (!t.isInterrupted() && w.tryLock()) {
try {
t.interrupt();
} catch (SecurityException ignore) {
} finally {
w.unlock () ;

}
if (onlyOne)
break;
}
} finally {
mainLock.unlock () ;

}

final void tryTerminate() {
for (i) {

int ¢ = ctl.get();

A AR Ml e S it 2 2] AT
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final ReentrantLock mainLock = this.mainLock;
mainLock.lock () ;
try (//%F SAT4A20IK S AHTIDYING
if (ctl.compareAndSet (c, ctlOf(TIDYING, 0))) {
tzy |
terminated() ;
} finally {
/ /X E L AT EAZ IR S A TERMINATED
ctl.set (ctlOf (TERMINATED, 0));
//#ERAR SN E Fterminationfawait & 7 7 ik ok FLIE 69 BT A A
termination.signalAll();
}
return;
}
} finally {
mainLock.unlock() ;

}

}

e B S, HEMAH CAS W E BRI & HIRA N TIDYING, i & M2
PAT P &4 O terminated 7E 2k 21t IR A5 42 5 TERMINATED Hi ff — L6316, AR HRE Y
A 2k 2 1 IR %5 9 TERMINATED. #% /5 I Fl termination.signal A11() ¥ 75 D5 1 FH 4% fF 25 &
termination ] await 2 51 77 V11 4 PH 28 B BTG 48, K T3X — s Bl J5 1 2] awaitTermination
J7iEI BAR R .

8.3.4 shutdownNow 2{E

W shutdownNow 77155, LEMMASHEZTNES T, FHEEFTHEN
BHEMAES, EEPITRESSH W, ZESZIRE, HAEFEEMESIITE
. R [EE IX B A 1) B T A S 55 5 & .

public List<Runnable> shutdownNow () {

List<Runnable> tasks;
final ReentrantLock mainLock = this.mainLock;
mainLock.lock() ;
g |
checkShutdownAccess () ; // (16) A fkth
advanceRunState (STOP) ; // (17) XA LA2HIKEASTOP

AR M e R A i 2 )
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interruptWorkers () ;// (18) PRI AT A L A2

tasks = drainQueue();// (19) ¥MI1E54#3hF|tasksP
} finally {

mainLock.unlock() ;

}
tryTerminate() ;
return tasks;

i B H, ERMAME (16) MENR, RERARE (17) ®E4aLkEh
RAEK STOP, BEEHATHRIE (18) FUIFTE M TIELE. XEFEFRMNLZ, FWHFT
BHLRREEE T NELREM EERITIES LR,

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

)
WIEAES (190 K ZRTESS S R AL S B30 3 tasks F13K .

8.3.5 awaitTermination 2{E

4 2k 728 H awaitTermination /7% J5, MAI&KESHILE, HILEMREL AN
TERMINATED AR [6], BE# 230 A8 AR B . #ANEFE b S8R an .

public boolean awaitTermination(long timeout, TimeUnit unit)
throws InterruptedException ({
long nanos = unit.toNanos (timeout) ;
final ReentrantLock mainLock = this.mainLock;
mainLock.lock() ;
try {
for (:z) {
if (runStateAtLeast (ctl.get (), TERMINATED))
return true;
if (nanos <= 0)
return false;
nanos = termination.awaitNanos (nanos) ;

AU Rl B A 2 SIS
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}
} finally {
mainLock.unlock() ;
}
}

n EACHS IR UM 8, AR S AE G IRIEEE K B Ml RS R B E DR
TERMINATED AR, S22 W EHaR a5 0035 W) 24 fi e At B T A AR e AT, )
F ¥ E B A 1 nanos 2 /NF 0, /NT O MBI B4R, It EERE, mHEX
T 0 T 464435 & termination fY awaitNanos 7775545 nanos I ], HA2E7E X BN (8] N &
FEMIR A 42y TERMINATED.

7E UF fi# shutdown 77 V% B 42 B 3, 24 26 #2 1t K &5 22 v TERMINATED i, < i H
termination.signal AI() F >R 0 U B 2% {1 % & termination [¥] await 2 %1 77 VA4 FH ZE O &
A2, Pl RAE A awaitTermination 2 Ji X 1 shutdown J77%, I H.7E shutdown
R LR FEMIRZS 13 B N TERMINATED, U termination.awaitNanos 77722 iR [F] .

7 HME TAF 26 #2 Worker ) runWorker 7 ¥E N, M TAELBEETERE, A
processWorkerExit 7 ¥%, fE processWorkerExit 77 2 P 3t = 1l F tryTerminate 75 2 I st
AT T RZ AL R MR A 1% 8 9 TERMINATED, W52, U 221 A termination.
signal A11() F >R 30E 18 F 2 A2 Y awaitTermination J7 ¥ 110 # FH ZE RO 2R FE .

T H 225 F5 i [R]85, termination.awaitNanos tH4x3% 0], X I i £ B G 25 24 A 26
FEMRFAS &4 TERMINATED, @S 2NE R, HUgksfHEERE D,

8.4 EZ5

AR IT WAL ] — > Integer SR (1 JR A2 BORIC R AR MRS M AR 1 o 72
N BT LREMRSRIZHMESF AT, 84> Worker LR DL B ZAMESS . AT
T 2 AR R S R D T AR 6 AN SR T4

AR I iR BRI I AL
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JavaFtx &
ScheduledThreadPoolExecutor[RIE#R3T

9.1 48

BT ¥F R T Java § 2 F2 b ThreadPoolExecutor [ J& ¥, ThreadPoolExecutor
R J& Executors T R K — & 70 Th k. FTHEHKRNA RS — W42 Ihae, B2
ScheduledThreadPoolExecutor (553, X/ —/NAI DAFEHE & — & 2EIR I (8] J5 83 52 i itk AT
SR EPAT RS AE

9.2 ZEEINA

KE LM mAE 9-1 Fis.

Executors F S &N T A, BRMHETIFZH#HS T, REH P 9% &R R A
[F) ) 28 2 9th 52 4], ScheduledThreadPoolExecutor 4% 7K T ThreadPoolExecutor Jf 5L Hl T

ScheduledExecutorService £z 1. Z& 2t A %1 /& DelayedWorkQueue, £ 1 DelayedQueue Z51EL,
& — M ER AT

ScheduledFutureTask & B A ik [B|{H FI/E 55, 4 & H FutureTask. FutureTask i) P #A
— A& state FHSRBRELEHPRE, —HEIRESNNEW, FrEREN

private static final int NEW = 0;//#MiERE
private static final int COMPLETING = 1;//#AFFHKRE
private static final int NORMAL = 2;// EFIBFERKS
private static final int EXCEPTIONAL = 3;//iEfTPF%
private static final int CANCELLED = 4; //fESHICHE

private static final int INTERRUPTING = 5;//4E4-iEE4k P i
private static final int INTERRUPTED = 6;//4E4% S 24 P
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A BERESS IR S F A2 N

NEW -> COMPLETING -> NORMAL //#4&KE->PHATF->EFLER

NEW -> COMPLETING -> EXCEPTIONAL//#145IK&->HATF ->HATHF
NEW -> CANCELLED/ /#7144 K&->4E4-BH

NEW -> INTERRUPTING -> INTERRUPTED//#I%&3k &—>HL ¥ Wi ¥ — >4k P

ScheduledFutureTask P #FI8H — A2 & period FIRFRES FIRA, (EHRBWMT -

® period=0, UiBAMATIES 2 — XN, PATTREFEHEE T .

e period N EL, 1 AT 55 A fixed-delay 1155, J2 [l 5 ZEIR [ %€ I 7] E HATIESS -

® period ANIEHL, W M ATIES N fixed-rate 155, J2 B € A% ) E I AT E BHATHES

ScheduledThreadPoolExecutor 1] —/M43& AN T,  HIZ 3G B BT AL iz i A 31 2
DelayedWorkQueue.

//1& R B & G #Delayqueue

public ScheduledThreadPoolExecutor (int corePoolSize) {

/ /AR L EThreadPoolExecutort ik & ik

super (corePoolSize, Integer.MAX VALUE, 0, TimeUnit.NANOSECONDS,
new DelayedWorkQueue());

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

9.3 HIEHIH
BT PR = EE R
® schedule(Runnable command, long delay, TimeUnit unit)

e scheduleWithFixedDelay(Runnable command,long initialDelay,long delay, TimeUnit unit)

e scheduleAtFixedRate(Runnable command,long initialDelay,long period, TimeUnit unit)
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9.3.1 schedule(Runnable command, long delay, TimeUnit unit) /7%

BITERIE AR SREE — AN EIB AT RIS, 55 IR AT 7] B S S 3R 88467 29 unit [
delay I B JEFFUaIAT . IRAZHMES ARFEEES, £S5 RASPAT IR, KRBT,

public ScheduledFuture<?> schedule (Runnable command,
long delay,
TimeUnit unit) {
/] (1) BB
if (command == null || unit == null)

throw new NullPointerException() ;

/7 (2) 1543
RunnableScheduledFuture<?> t = decorateTask (command,
new ScheduledFutureTask<Void> (command, null,
triggerTime (delay, unit)));
/7 (3) FAntE4-F)3E R AF)
delayedExecute (t) ;
return t:

I EARES (D) #T2HRK, W8 command 803 unit N null, M4 NPE 5%,

. AR (2) FMi{ES, 423 1 command {T 45 # # A ScheduledFutureTask.
ScheduledFutureTask #& B 4 i A %€ 38 B\ #1 B0 R 7. B F & BT 45, Fr b
ScheduledFutureTask SEHL T long getDelay(TimeUnit unit) £ int compareTo(Delayed other) /7
%o triggerTime J7 V20 QEIR B [B) 5 e R 4 X B 18], R 30 A2 02 24 AT i 1) A0 i B0 Hiin b 23R 1
YFPEUE Y long BU{H . ScheduledFutureTask Y443 BREtn T .

ScheduledFutureTask (Runnable r, V result, long ns) {
/ /AR KX EFutureTaska Hi& Fadk
super (r, result);
this.time = ns;
this.period = 0;//period#0, HLIAA—KMiES
this.sequenceNumber = sequencer.getAndIncrement () ;

TEF & BR B E0 8 S A T 2224 FutureTask [IF43% BR %L, A2 2% FutureTask #4038 pR %k
AT .

/ /it e e runnabledk it Acallable
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public FutureTask (Runnable runnable, V result) {
this.callable = Executors.callable(runnable, result);
this.state = NEW; / /&R BATAES K A ANEW

FutureTask H 4L 55 # ¥ #: /v Callable 257! J5, #i{R47 %] T A & this.callable B, ¥
W E FutureTask FJEEKE N NEW,

SXJE1E ScheduledFutureTask #43i% bR N 1 B time A LT 348X B (B] . 75 BVE R,
X B period FI{EN 0, XUWHHFMESZS A —KERES , AR ERN REPATIES. Hif
long getDelay(TimeUnit unit) 77 &R~ GZFERRITE YEM{ESEF £ /D a
ST,

[/ F I, EARE R - S TR ], BR B ad R 4B )
public long getDelay(TimeUnit unit) {
return unit.convert (time - now(), NANOSECONDS) ;

compareTo(Delayed other) 77 AL AN T -

public int compareTo (Delayed other) {

if (other == this) // compare zero ONLY if same object
return 0;

if (other instanceof ScheduledFutureTask) ({
ScheduledFutureTask<?> x = (ScheduledFutureTask<?>)other;

long 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;
}
long d = (getDelay(TimeUnit.NANOSECONDS) -
other.getDelay (TimeUnit .NANOSECONDS)) ;
return (d == 0) 2 0 : ((d<0) 2 -1 : 1);

compareTo HI{EFHZIMA TR BIER BTG, 76N ELE8E BN M HZTR
1) compareTo 7745 P\ B BLTH HoAth 70 Rk AT bb e, 1EBIRES WM c R EIBAE . BT
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WA AR EEI A BRI INGER, AEFcRE SR IREL R TR,
. fXRY (3) MAES U INBIZER AT, delayedExecute ARSI .

private void delayedExecute (RunnableScheduledFuture<?> task) {

[/ (4) deREARNKA T, MPITEARNIEL R %
if (isShutdown())
reject (task) ;
else {
//(5) FHmiE %3] 3 R A7)
super.getQueue () .add (task) ;

[/ (6) BREEERBKRSE
if (isShutdown () &&
!canRunInCurrentRunState (task.isPeriodic()) &&
remove (task) )
task.cancel (false) ;
else
/7 (1) BRES —ANERELRIES

ensurePrestart () ;

V. R (4 HRAMAHELERRECEXA T, MR CERMMNMATLIETH
EAEN , BUHITRIG (5 BEFIMEIEIRAFI. 705 50 & E R B LR
REHRA T, WRELKHNMER BT BT ERNIA A INKES, (BRI A fEL
et P AR O 2 ME S BAFI AR R 74255, MR ZEFELEHITT, LR

ZWM LS cancle JTERUHESS .

V. R (6) FIRTEE ROy false, W AT (D BREDEF — N ELIEEL LS,

B 1% 00 2R FE X corePoolSize # ¥ B N 0. ensurePrestart ARSI .

void ensurePrestart () {
int wc = workerCountOf (ctl.get());
/] ¥ Aakis AR
if (wc < corePoolSize)
addWorker (null, true);
/ /4o RAn4s4corePoolSize==0, MAFhm— &,
else if (wc == 0)
addWorker (null, false);
}
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a0 EACH B SR IERE M H IR AE N B, I RERE N HUDN T L AR BT — A 2
B, B R AT A2EOY 0 WHTHE — AR

TR ARAT M T a0 AR ) G AR BN SR AT 55, R T IRATT Sk A 4 FE vh B T B ZR AR dn
AT SR B H AT AT %% 76 A0 T YF % ThreadPoolExecutor B A1 4 i, B AAPATES L
2 /& Worker £k 2, Worker 2k #2 1 F B ARAE 25 89 run 735 R 04T HT X EHEE Z
ScheduledFutureTask, FrLAFAT NI ScheduledFutureTask [ run /7%

public void run() {

/1 (8) #FAPIT—R

boolean periodic = isPeriodic();

/7 (9) BiltES

if (!canRunInCurrentRunState (periodic))
cancel (false);

// (10) R#FF—k, AR scheduled iki{E

else if (!periodic)
ScheduledFutureTask.super.run() ;

// (11) ZrF#AT

else if (ScheduledFutureTask.super.runAndReset ()) {
// (11.1) & Etime=time+period
setNextRunTime () ;

// (11.2) E#HmANiZiESEldelayiF)
reExecutePeriodic (outerTask) ;

VI. RB5 (8) H# isPeriodic MI1E 2 HIW M AT S & — IR K E 2 7] EZ AT
f£%%, isPeriodic FIfCHGUN T .

public boolean isPeriodic() {
return period != 0;

}
ALLE B, HANEEE D period EKRABMN, B THEBRMEEZAELZE
ScheduledFutureTask i 1% () period FI{E 0, FrLAiX B isPeriodic i [A] false.

VII. 5 (9) H|Wr HaifE4% 2 A M iZ#EUE, canRunInCurrentRunState FIAIS 1T .

boolean canRunInCurrentRunState (boolean periodic) {
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return isRunningOrShutdown (periodic ?
continueExistingPeriodicTasksAfterShutdown :
executeExistingDelayedTasksAfterShutdown) ;
}

IX B A% 3% 1) periodic {8 M false, FTLL isRunningOrShutdown 2 ${ N executeExisti
ngDelayedTasksAfterShutdown. executeExistingDelayedTasksA fterShutdown EKil N true, &
N HARZEFZ A T shutdown i 456 M 7RG, SRMES L2 EHAT, BN
false, JUI 4 FUAE 55 ZE U o

VIII. HT periodic FI{E A false, Fr EAFATAHS (10D W H 5 2& FutureTask ) run 75
EBARBATIESS . FutureTask [ run 7 VARG .

public void run() {
//(12)
if (state != NEW ||
!UNSAFE. compareAndSwapObject (this, runnerOffset,
null, Thread.currentThread()))

return;
//(13)
try {

Callable<Vv> ¢ = callable;
if (c != null && state == NEW) {
V result;
boolean ran;
try |
result = c.call();
ran = truey
} catch (Throwable ex) {
result = null;
ran = false;
/1 (13 +1)
setException (ex) ;
s
/1 (13..2)
if (ran)
set (result) ;
}
} finally {
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}

A5 (12) HIW I RAEZREARZ NEW W EHBEIRE, &R LRIESRE N
NEW {H2{EH CAS B & TS A FH N LT LB RN ERERE . 55 (13) Bk
W callable [ call J7VEMATIESS « X BIE WA AT AW TIESFPIRSZE N NEW, 2N
TEEREPITRIE (12) FHRMERER TAELSIIRES (Ll 7%4E4%).

WRAESSHAT BRI HATAID (13.2) BEUESFRES, set TEWRILIIT,

protected void set (V v) {
/ /4R BT ES-09 K A AHNEW, M&E HCOMPLETING
if (UNSAFE.compareAndSwapInt (this, stateOffset, NEW, COMPLETING)) ({
outcome = v;
/ /K E BATAES69 4K 3 HNORMAL, L3t RAESEF 4 R
UNSAFE.putOrderedInt (this, stateOffset, NORMAL); // final state
finishCompletion() ;

}

n EARRSE SEEH CAS A FTE S KRS N NEW # 4 5| COMPLETING. X B XY4F
ZANLRERAN RE -1 EESHT). BB 47E il UNSAFE.putOrderedint 1% & 1T
SRS NIEF LRSS, XEEHEMH CAS ZFEAMFR—AMES RTfe s — &R
BATHX B, 721X B H putOrderedint LU CAS 5% putLongvolatile A E &, I H
X B SR AR D X1 B PR E T W,

BEENEE, EH AR Z AN LESRN AT CAS ¥ 4 FIE S PR A NEW
#: %] COMPLETING ? H 5224 [F—~> command #% % (X2 5Z I 4272 1 B 5t 2 7 7R IX B (1 1
B, BIAR—MEF I Z—MREE state.

W SRAT S PAT R, MHATARAS(13.1) . setException RIS TN T, 7] L5 set PR EZE AL,

protected void setException (Throwable t) {
/ /4o R BAAES- RS AHNEW, % E HCOMPLETING
if (UNSAFE.compareAndSwapInt (this, stateOffset, NEW, COMPLETING)) {
outcome = L£;

/ /% E L 4ES69 KA HEXCEPTIONAL, HitRIE4IEEF 4k
UNSAFE.putOrderedInt (this, stateOffset, EXCEPTIONAL) ;
finishCompletion() ;
}
}
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X EMAR (100 FZEMTREE, —RKEEFHRIITEE T,
THWE, MRESETEERTH, MWAKPITARS (10) MERIATRIE (1),

9.3.2 scheduleWithFixedDelay(Runnable command,long initialDelay,
long delay, TimeUnit unit) 75 %

FONERER R, SMESPATEREE, 1hH R E E R 8 JE FIKIEIT (fixed-delay ££
% ). HH initialDelay IR AAE S J5 IR £ /D B 8] FF 45 AT 4E 55 command, delay &R
AT AT SR S R K 2 /D B (7] J5 X247 command 4F5%, unit J2 initialDelay A1 delay [
WA AL, EF2—HEEBTEIMESBITHRE T RE, ®IUE T, SF XA T4E
. scheduleWithFixedDelay fAAS 0T .

public ScheduledFuture<?> scheduleWithFixedDelay (Runnable command,
long initialDelay,
long delay,
TimeUnit unit) {
/7 (14) SEAk 8
if (command == null || unit == null)
throw new NullPointerException();
if (delay <= 0)
throw new IllegalArgumentException();

// (15) 4543, i2&X 2 R period=-delay<0
ScheduledFutureTask<Void> sft =
new ScheduledFutureTask<Void> (command,
null,
triggerTime (initialDelay, unit),
unit.toNanos (-delay)) ;
RunnableScheduledFuture<Void> t = decorateTask (command, sft):;
sft.outerTask = t;
// (16) HAatE4-2| A3
delayedExecute (t);
return t;

}

KI5 (14) #HITSHERR, BRI H 7%, K55 (15) ¥ command 155 5 #
A ScheduledFutureTask. X B 72 M HJ/E, 14184 ScheduledFutureTask [ period 2% & (]
{64 -delay, period<O ¥t BIZAE S N AT E B HATIES . RERIG (16) RINMES FER
A f ik [
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KBESHEMBZEENIFLEMEES NI BEHERAES, AFEHAA
ScheduledFutureTask [ run 777547 . B TiX B period<0, LA isPeriodic iR [A] true, FiT LA
PATMREY (11). runAndReset RSN o

protected boolean runAndReset () {
1/ (17)
if (state != NEW ||

!UNSAFE. compareAndSwapObject (this, runnerOffset,
null, Thread.currentThread()))

return false;

//(18)
boolean ran = false;
int s = state;

try {
Callable<V> c = callable;
if (c !'= null && s == NEW) {
try
c.call(); // don't set result
ran = true;
} catch (Throwable ex) {
setException (ex) ;
}
}
} finally {
}
return ran && s == NEW;//(19)

Z A A FutureTask ) run 75K, RREFEEHRTTEEEASREMESZ PR
A, BEEMEATHEESHATEERITIES. XELZ TR (19), XBACHH
4N R 2 BT AE 5% IE H AT 58 BE IR BAE SRS 8 NEW R [B] true, B MGR[E false. 401 R
RET true MAATAIG (11.1) ) setNextRunTime 77 % ¥ B 1% AT % T — IR #4047 B 18]
setNextRunTime fIRIB U1 .

private void setNextRunTime () {
long p = period;
if (p > 0)//fixed-rateX &4
time += p;



254 | JavaFtkHEiEz =

else//fixed-delay# A E4%
time = triggerTime (-p);
}

X B p<0 A M FTE S5 N fixed-delay KBTS . RIEERE time 2470 ] IN _E -p (9
1], kR LR -p i A E A AT .

BEE L RN fixed-delay KBTS PAT IRy, ZiRIN—MES% B LB A5
J&, %fF initialDelay B[], {E45ataid i, WHIM RS MESBNBAFIRERR, HIIT.
IT5etefE, SENREMSNEERNE, REHIEMESBNEENG], BHAEE. FEE
BEE, MR—AMESEPITHIE TR, BAXMESMER T, HESEWH AT
5 AT

9.3.3 scheduleAtFixedRate(Runnable command,long initialDelay,long
period, TimeUnit unit) 77i%

Z 7 AR R 46 B (] 5 DA A 7 A 26 8 F 4 8 BAE S5 (fixed-rate f£55 ). MIEAESSHER
B L2 I LR initialDelay B [8] (I [A]BLAL A unit) JEFFIEIMAT AESS command - 285 A
initialDelay+period B [&] & B IR #4AT, 1M J57E initialDelay + 2 * period i 8] s B K AT, T8
HEE, BEERERESERH TEEH cancel FiEBUE TES, SUE KM T &R,
scheduleAtFixedRate ] i ¥ 5 scheduleWithFixedDelay 280, FTHFATH N EA1Z 8 A
[ 5. 14561 scheduleAtFixedRate FIARAG IR
public ScheduledFuture<?> scheduleAtFixedRate (Runnable command,

long initialDelay,

long period,
TimeUnit unit) {

/] EAES%, & period=period>0, KA
ScheduledFutureTask<Void> sft =
new ScheduledFutureTask<Void> (command,
null,
triggerTime (initialDelay, unit),
unit.toNanos (period));

return t;

i EARRS S, B4 fixed-rate ZEF ) E S5 command ¥4 ScheduledFutureTask Ff %
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# period=period, A~FfJE -period.

Fr LA BRI RS HATE G, 1 setNextRunTime 1% B AL 45 T RAAT H B [8] B $00AT 7O
& time +=p M AN A2 time = triggerTime(-p).

B4 MY T fixed-delay £ 95K U, fixed-rate 77 AT HLN Ay, B [8] 4 initdelday +
n*period I B {ES, (HEMBLAESFERA AT, F—REPITES PR EE T,
MALFHFRIAT, TREPITHRESSERPIT, BEFI LA ESPAT EEHIIT.

9.4 RZ5

A FYFE T ScheduledThreadPoolExecutor [ SEEL R ¥, /& 9-2 Arx, H A #{E A
DelayQueue SRF RS EFKHA=F, Hob—IREPATEZPATRERLS KT,
fixed-delay 1F 55 Rl [R] —/ME 5575 22 R AT 22 18] 18] B [ 72 I (6], fixed-rate £ 55 fR1IE4% & [#]
SERIZEIAT . £S5 R BE A period HIERX 43

rixed-celey i SCheduledThreadPoolExecutor

scheduleWithFixedDelay, cored core2

thread3 thread4

schedule

SEIRBATY

scheduleAtFixedRate ‘ ?ﬁz&%%

B9-2
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10.1 CountDownLatch J&IE & #r

10.1.1 ZEHINE

EHEFARTAEE2BIFEETLETFEZANLEZIFTIITES, FHHFL
BERESMHMAE FEREMNTEEREHH#TICARNY S . 7E CountDownLatch H I Z 7 —
fi R4 P 26 F2 1 join() J7 V2R L IIX — /L, {H 2 join FTVEANE RiE, DB IH 2N FE
HHFEE, Ll IDK R HRM T CountDownLatch X /N2, FoATHl T A48 10 61 11 A
CountDownLatch 2B, {#/H CountDownLatch F{XAS 1T :

public class JoinCountDownLatch ({

// ®3#—/~CountDownLatch %4
private static volatile CountDownLatch countDownLatch = new CountDownLatch (2);

public static void main(String[] args) throws InterruptedException {
Thread threadOne = new Thread(new Runnable () {

@Override
public void run() {

try {
Thread.sleep(1000);
} catch (InterruptedException e) {
// TODO Auto-generated catch block
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e.printStackTrace() ;
}finally {
countDownLatch.countDown () ;

System.out.println("child threadOne over!");

1)

Thread threadTwo = new Thread (new Runnable() {

@QOverride
public void run() {

try |
Thread.sleep (1000);
} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace () ;
}finally {
countDownLatch.countDown () ;

}
System.out.println("child threadTwo over!");

i

/] BHTFEA
threadOne.start () ;
threadTwo.start ()

’

System.out.println("wait all child thread over!");

/] FHETFEBRPMTLE, B

countDownLatch.await () ;

System.out.println("all child thread over!");
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i &5 R0 F

<terminated:> JoinCountDownLatch [Java Application] /Library/Jave/JavaVirtualMachines/|dk1.8.0 101 jdk/Contents/Home/bin/java
wait all child thread over!|

child threadOne over!

child threadTwo over!

all child thread over!

FEn FA AR F, 617 T — CountDownLatch S2], [F AE P F 252 LLKY it 5R 5T
K& SR 2. FLFE A countDownLatch.await () JjikjG Wi lHIE. TRERIT YR
8 H countDownLatch.countDown() /5 7% il: countDownLatch N & 150830k 1, AT H T4
FEPATTEEFF A countDown () 7 THEER SR 0, X EELIER await O 7%
72k El.

Hosg BRI AR HE, I 9 B b — MRS e B R AR AR AR, AT
F ExecutorService £k F2 yth 5k & #2. {# F ExecutorService i} % i# 1Y 2 £ /& Runable 5 #
Callable Xf &, XIEAIRE A FMiE R IXLLIER join O Fik, Xk HEEEFEEH
CountDownLatch T . ¥ _EHEARIEBESCNIT -

public class JoinCountDownLatch2 {
// 43 —/~CountDownLatch 54
private static CountDownLatch countDownLatch = new CountDownLatch(2);

public static void main(String[] args) throws InterruptedException {
ExecutorService executorService = Executors.newFixedThreadPool (2) ;
[/ HERAZRRAE KAZk
executorService.submit (new Runnable () {
public void run() {
try {
Thread.sleep(1000);
} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace();
} finally {
countDownLatch.countDown () ;
}

System.out.println("child threadOne over!");

1)
// ¥ EAEBRAnF| KA

executorService.submit (new Runnable () {
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public void run() {

try {
Thread.sleep(1000) ;

} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace() ;

}finally {
countDownLatch.countDown () ;

}

System.out.println("child threadTwo over!");

}
1) i
System.out.println("wait all child thread over!");
/] FHEFEEHITIE, AF
countDownLatch.await () ;
System.out.println("all child thread over!");

executorService.shutdown () ;

SR e S

<terminated> CountDownLacth2 [Java Application] /Library/Java/JavaVirtuaiMachines/|dk1.8.0 101.jdk/Centents/Home/bin/java
wait all child thread over!

child threadOne over!

child threadTwo over!

all child thread over!

)

1X B 45K CountDownLatch 5 join 77 HI X il —ANX 2, WA — A FZF2 [ joinO
HiEE, ZAES - HWEERR TEEEZITEE, M CountDownLatch WIS FH it % 2% 5k
RV FLRFRIZAT SE BB E fE 134T i it 48, a2 CountDownLatch 7] LLFE £ 212 1T
HAEATIE LE await J7ER BT — 8 LS BILIRE R . Hob, [FHLEBREHLERE
I — f 2 BV I Runable BIZLFEM, X B EREA IHE R HZFER join 7¥ET, B
#& Ut countDownLatch #H Lt join 7775 1LEFRA TR LR A2 [R5 H B R 3G 42

10.1.2 LHUREERSR

M CountDownLatch F] 4 <7 5t 7T LUSE Wl F¢ 4 3 B2 i AN 80 #s I BiX AN oh#oss 2
BIRE . T HEAEEIESEE IDK TR AR VIt g, RSt EEE, 4
THEER AR Ty 0 I 7 A A 1A, AR WA o S E S IME A . AT %
CountDownLatch [ #&5H), FATLEERAEE (W 10-1 fras).
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AbstractQueuedSynchronizer

Sync CountDownLatch
1 -sync;Sync

+tryAcquireShared(arg: int): boolean
+tryReleaseShared(arg: int): boolean +CountDownLatch(count: int)
+await(): void

+countDown(): void

& 10-1

MEERTLAE i, CountDownLatch /&M AQS SEILH. I T MIERE, Re
K, SEbr BRI HEFFERS T AQS FIREALE state, iR IX BT AQS HIIRZE
ERF R

public CountDownLatch (int count) {
if (count < 0) throw new IllegalArgumentException("count < 0");
this.sync = new Sync(count);

}

Sync (int count) {
setState (count) ;

)
AR CountDownLatch HHIJLANEERTTi%, FENTRZUIAA AQS Rk
BLDIRERT o

1. void await() 7%

M2 T2 FH CountDownLatch % & [ await HiE )5, HATRESWIHZE, E3THEHM
M2 —REASRE . YIrELEEEH T CountDownLatch X %) countDown /7% )5
R A E 0 B s HARLFR A T UATZAEM interrupt (O J7VEHT 7 AT4AE,
HETLRFE R 2 InterruptedException 7, SRR [Al.

THE F7E await() 7775302 W T8 B AQS BTV .

//CountDownLatch®await () F ik
public void await() throws InterruptedException {
sync.acquireSharedInterruptibly (1) ;
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MEL EARE AT LAE B, await() 771EZFE sync A T AQS Y acquireSharedInterruptibly
ik, R RGN
//BQSIRIT S 3 FE IR B ST AP B 04 o7 %
public final void acquireSharedInterruptibly(int arg)
throws InterruptedException {
/ /e R B ARH T BT R ok R F
if (Thread.interrupted())
throw new InterruptedException();
[/ EAGIHHBELTEH0, HON AEA®, & MiEANAQSHIRT]FH
if (tryAcquireShared(arg) < 0)
doAcquireSharedInterruptibly (arg) ;
}

//synck FIAAQSHI 4 T
protected int tryAcquireShared(int acquires) {
return (getState() ==0) 2 1 : -1;
}

Han EARRD R AN, %07 1% A R 2R IR B RN R LA I, O B3RE B 2
HLE R acquireSharedInterruptibly 1 56 W 4 AT AR & 5 O i, &N =5,
A sync SEBLHY tryAcquireShared HiEE A LAPRESE GHEEE) 2B/N0, 2N
AT FER await() FTiEE IR, A AQS ) doAcquireSharedInterruptibly 77 % ik
YHTLFEIHZE. RAMTLLIES], X H tryAcquireShared /£33 1) arg ZE0 A HHE], HH
tryAcquireShared f) 77V AUAGE N TS E HFDIRESERAZN 0, FHFEA A CAS 1248
RAE 1o

2. boolean await(long timeout, TimeUnit unit) 77 &

HLEFE WA T CountDownLatch X R Z G, HETERESHIHZE, BRI THHE
Mz —RKRAEAZRE : JTALE A T CountDownLatch % % H countDown 75 V% )&,
W TR E Y 0 B, X IR 23R [A] true 5 ¥ E 1) timeout B (8] 2] T, [ AR TR [
false ; HAMZRFE WA 7 M ATLFE D interrupt O FiEH W T HAT&E, YWLESTHE
InterruptedException 5%, A5k [A.

public boolean await (long timeout, TimeUnit unit)
throws InterruptedException {
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return sync.tryAcquireSharedNanos(l, unit.toNanos (timeout)) ;

}

3. void countDown() 7%

LRERMAZITEE, THEESRERR, 285 i R EERE Y 0 U R B R A
await J7 3% 10 4 P ZE O LA, B WA A &AM THEIE T countDown() 7712 A& 40 4 if
AQS KT/

//CountDownLatch#countDown ( ) 7 &
public void countDown() {
/] Z&FsynciF AQSH 7 ik
sync.releaseShared (1) ;
}

B E RS A 41, CountDownLatch ) countDown () 77 ¥£Z+E sync 1 T AQS K
releaseShared 77¥%, Ja& MARIBWIT.

//BQS¥I 7T &
public final boolean releaseShared(int arg) {
/ /AR syncE It ryReleaseShared
if (tryReleaseShared(arg)) {
/ / BQSHFERR R Ty i
doReleaseShared() ;
return true;

}

return false;

}
N EARRS . releaseShared B 51 T sync LI AQS HY tryReleaseShared /572,
HARIT .

//sync#y7 ik
protected boolean tryReleaseShared(int releases) {
/I VEFR#ATCAS, HEB| BATERAZ RS TRCASHIT B (K& istate) MIHF LA Estate
for (;;) |
int c = getState();

/ /%o R B RTRASAEA N AAkia = (1)
if (c == 0)

return false;

/ /1 R CASiEiH R BRI (2)



