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it SNt :
1 package bat.ke.qq.com.threadpool;
2
3 import java.util.Arraylist;
4 import java.util.List;

5 import java.util.Random;

6

7 /***

8 * MHARENTT AERITRER
9 ¥/

10 public class ThreadTest {

12 public static void main(String[] args) throws InterruptedException {
13 Long start = System.currentTimeMillis();

14 final Random random = new Random();

15 final List<Integer> list = new ArrayList<Integer>();

16 for (int i = @; i < 100000; i++) {

17 Thread thread = new Thread() {

18 @Override

19 public void run() {

20 list.add(random.nextInt());

21
22}
23 };

24  thread.start();

25 thread.join();

2% }

27 System.out.println("Hf[A]: " + (System.currentTimeMillis() - start));

"

28  System.out.println("K/N: " + list.size());

| package bat.ke.qq.com.threadpool;

3 import java.util.Arraylist;

4 import java.util.List;

5 dimport java.util.Random;

6 import java.util.concurrent.ExecutorService;

7 import java.util.concurrent.Executors;



8 import java.util.concurrent.TimeUnit;

CEVELE
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23
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26
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28

29
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32
33
34

* LR HAT
*/

public class ThreadPoolTest {

public static void main(String[] args) throws InterruptedException {
Long start = System.currentTimeMillis();

final Random random = new Random();

final List<Integer> list = new ArraylList<Integer>();

ExecutorService executorService = Executors.newSingleThreadExecutor();
for (int i = @; i < 100000; i++) {

executorService.execute(new Runnable() {

@0override

public void run() {

list.add(random.nextInt());

}

1)

}

executorService.shutdown();

executorService.awaitTermination(1, TimeUnit.DAYS);
System.out.println("H[E: "+(System.currentTimeMillis() - start));
System.out.println("K/h: "+list.size());
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I ThreadPoolExecutor threadPoolExecutor = new ThreadPoolExecutor(10, 20,

2 OL, TimeUnit.MILLISECONDS, new LinkedBlockingQueue<Runnable>(1@));//H & X2t

HETba gy




D+ Executor

b« ExecutorService

€% AbstractExecutorService B« ScheduledExecutorService

A

®% ThreadPoolExecutor

@ % ScheduledThreadPoolExecutor

shutdown - QmQQueue Empty and workerCountOf(c) = 0
terminated
shutdownNow ﬁ
shutdownNow\ - /workerCountOf{C) =0

cutionHandler.java

thread- 1412 5 7 (B 2415 H




1 // runState is stored in the high-order bits

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

3 private static final int SHUTDOWN = © << COUNT_BITS;

4 private static final int STOP = 1 << COUNT_BITS;

5 private static final int TIDYING = 2 << COUNT_BITS;

6 private static final int TERMINATED = 3 << COUNT_BITS;

HhCOUNT BITSZ int i3

private static final int COUNT BITS = Integer.SIZE - 3; //Integer.SIZE=32
AFLASERR COUNT BITS = 29,

A LERSNEERTEE LAV, XIhr EREA3 2RSS,

executeFik:
1 int ¢ = ctl.get();
2 1. AW HHT R ZAEEUE /N T corePoolSizefIiR 2,
3 M ASE ST addword 7V A1 E — AN T IR FE,
4 IRAESE HT A Bl i exexute HIREE R, RINIRASAE S

if (workerCountOf(c) < corePoolSize) {

o

(o7}

if (addWorker(command, true))

7  return;

8 ¢ = ctl.get();

9 }

10 2. EH—BERATRAEFIR: RENET I HEERIIIANES 2 TAERS S,

11 Hi T —Rcheck, WHAREEAEZMABNSEZ RN TAEZEIT CH R REREIATRIX B FEshu
tdown J )

12 JEBTIRES T EREFH Ereject;

13 ARG PRI L AT AR e CAATRE X MNIHMREIEE AR N Te) , Wi, Bl — D&
14 if (isRunning(c) && workQueue.offer(command)) {

15 int recheck = ctl.get();

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

17 reject(command);

18 else if (workerCountOf(recheck) == 0)

19 addWorker(null, false); HIWr4ni TIELLFEMMERE T o

20 WRGEEIE —MnullfESS, (ESFESHIENSIGAE T i BB BCH SX RS & SO
21 ARIFZFRMIE running RSV AUH — MESERAT

22

23

24

25 }

26 3. WERABENMAES ZITAERNS, A2l AR HE — DR, SRR,

27 MR ZRE C 4 shutdown i Zefeit D2k FIEALIRES, Frblreject;

28 M EHHIGAESS Mexecute VAW AT LA, B4 SRIE ANUAURFEEALRE T,



29 FEZRAE M N2 5GP B [F A 75 E A8 215

30 BT TLAT ARREIE AN B8 58 A3 X AN BTG E 55 (1T 7,
31 HEIE T B #addWorker 775 A 47

32 else if (!addWorker(command, false

33 reject(command

1. FIRrYEISFIZE 2 S/ VT corePoolSizedIRE, FERASMES B TaddWord5iE8iE—
AR, WAL iRt exexute5iREEER, RRINIRRS(ESS;

2, EFE—LIRBTHESRR, WEABITHERBINMNESZI TG, BHiT—X
check, MERSEESIANNIEEZEATIRET (BYURERERITRIXEZIE Bshutdown
7)  BEITRE NIRRT Zreject; REBFIMTSRIZIEES N0 (BAREXMHREAZE
THTO) , R, FE—DEAE,

3. WIRABEMNESRITIERAG, BERXFERESIIE— 2, WREW, NWELEREE
shutdownz B EAZHELXEIBFVIRZ, Frlireject;

M _EEFIEESHexecuteSiABAILARE, EAKIAMUNZEEIASTER, TEEDH
NZIR AN EREIF R R,

addWorkerksix

2 private boolean addWorker(Runnable firstTask, boolean core
3 retry: goto5iyk HTEHIR

4 for

5 int c = ctl.get

6 int rs = runStateOf(c

8 // Check if queue empty only if necessary.
9 if (rs >= SHUTDOWN &&

10 ! (rs == SHUTDOWN &&

11 firstTask == null &&

12| workQueue.isEmpty

13 ZRFEREIEEITIH HIEshutdown KL S AZ, BAFIAES A RERTINLRTE T
15 return false

17 for

18 int wc = workerCountOf(c



19
20
21
22
23
24

26
27
28
29
30
31

38
39
40
41
42
43
44
45
46
47

if (wc >= CAPACITY ||

wc >= (core ? corePoolSize : maximumPoolSize))
AT K T4 T HoNME

£ RNy | = 2 N e 2 L Vb I

RONEREH MAHTIE LA

return false;

if (compareAndIncrementWorkerCount(c)) ctl+l TAELLFEMEE+1 R KIh
LBk L SETE A

castifE Wi Htrue FIGHRI) BH

break retry;

c = ctl.get(); // Re-read ctl

if (runStateOf(c) != rs)

continue retry; BEREPIRAFIMI KPR ESNRE ELITHR Hid

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

}
RS ctl TAEI g +1

boolean workerStarted = false;
boolean workerAdded = false;
Worker w = null;

try {
w = new Worker(firstTask); W2 2% 7 LEMNTES @idthreadfactory 442

final Thread t = w.thread; —Pworkeril & — %
if (t != null) {

final ReentrantLock mainLock = this.mainlLock;
mainLock.lock();

try {

// Recheck while holding lock.

// Back out on ThreadFactory failure or if

// shut down before lock acquired.

int rs = runStateOf(ctl.get());
/NFshutdownit /& running R 7

if (rs < SHUTDOWN ||

(rs == SHUTDOWN && firstTask == null)) {

SHUTDOWN AlfirstTask J4%sfE MBASI A ALEAE S5 AR AT LUREI R &
Lfeitkstart Blialivefi R

if (t.isAlive()) // precheck that t is startable
throw new IllegalThreadStateException();
workers.add(w) ;

int s = workers.size();



62
63
64
65
66
67
68
69
70
71
72
73
74
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76
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79

19
20
21
22

if (s > largestPoolSize)
largestPoolSize = s; idatf KL%

workerAdded = true;

}

} finally {
mainLock.unlock();
}

if (workerAdded) {

t.start(); HzhZE

workerStarted = true;

}

}

} finally {

if (! workerStarted)

addWorkerFailed(w);//RIKFIIR MwokersFfrw LFEHURL 4 R4 AR
}

return workerStarted;

private final class Worker
extends AbstractQueuedSynchronizer

implements Runnable

{
/**
* This class will never be serialized, but we provide a
* serialVersionUID to suppress a javac warning.
*/
private static final long serialVersionUID = 6138294804551838833L;

/** Thread this worker is running in. Null if factory fails. */
IE7EiZTwokerZkf2

final Thread thread;

/** Initial task to run. Possibly null. */

e NHIAESS

Runnable firstTask;

/** Per-thread task counter */

SRR S iEH]

volatile long completedTasks;

/%%



23 * Creates with given first task and thread from ThreadFactory.
24 * @param firstTask the first task (null if none)

% R

26 Worker(Runnable firstTask) {

21 EEIRZFERWT

28 setState(-1); // inhibit interrupts until runWorker
29 this.firstTask = firstTask;

30 this.thread = getThreadFactory().newThread(this);
31}

52

33 /** Delegates main run loop to outer runWorker */
34 public void run() {

35 runWorker(this);

36}

runwokerfix:
1 final void runWorker(Worker w) {
2  Thread wt = Thread.currentThread();//3RE 4 Fi £ FE
3 Runnable task = w.firstTask;
4  w.firstTask = null;
5 w.unlock(); // allow interrupts #fistatel-1fv0 =T 2T LLRF I
6 boolean completedAbruptly = true;
7 try { taskAAT EEPHENTIFER TS
8 while (task != null || (task = getTask()) != null) {
9 w.lock();
10 // If pool is stopping, ensure thread is interrupted;
11 // if not, ensure thread is not interrupted. This
12 // requires a recheck in second case to deal with
13 // shutdownNow race while clearing interrupt
14 IR AFT ARG SE T stop w ik
15 //Thread.interrupted() ks
16 if ((runStateAtlLeast(ctl.get(), STOP) ||
17 (Thread.interrupted() &&
18 runStateAtLeast(ctl.get(), STOP))) &&
19 lwt.isInterrupted())
20 wt.interrupt();
21 try {
22 beforeExecute(wt, task);
23 Throwable thrown = null;
24 try {
25 task.run();

26} catch (RuntimeException x) {



27 thrown = x; throw x;

28 } catch (Error x) {

29  thrown = x; throw x;

30} catch (Throwable x) {

31 thrown = x; throw new Error(x);

32} finally {

33 afterExecute(task, thrown);

34}

35} finally {

36 task = null; XKENT % NIRIEAES MBS B IFRE
37 w.completedTasks++; SEMAESHi+1

38  w.unlock();

39}

40 }

41  completedAbruptly = false;

42} finally {

43 processWorkerExit(w, completedAbruptly);
44}

45 '}

getTaskFiZx:
1

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

5 for (55) {
6 int ¢ = ctl.get();
7 int rs = runStateOf(c);//FRILREIZITIRAS

9  shuitdowniEHweikong HHL TAEMZ-1 [FHR[FEAnull

10 // Check if queue empty only if necessary.

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

13 return null;

14}

15 EFIRE AR LA 2

16 int wc = workerCountOf(c);

17 timed bR AR

18 allowCoreThreadTimeOut true AZ%/rZRFEHLH AL AT LAGS LI

19 // Are workers subject to culling?

20 boolean timed = allowCoreThreadTimeOut || wc > corePoolSize;

21



22

23

24

25
26

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

if (compareAndDecrementWorkerCount(c))

return null;

continue;

}

try {
Runnable r = timed ?

workQueue.poll(keepAliveTime, TimeUnit.NANOSECONDS)
workQueue.take();

if (r = null)

return r;

timedOut = true;

} catch (InterruptedException retry) {

timedOut = false;

}

}

processWorkerExitFix:

1
2

17

18

19
20

private void processWorkerExit(Worker w, boolean completedAbruptly) {
if (completedAbruptly) // If abrupt, then workerCount wasn't adjusted

decrementWorkerCount();

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

try {

completedTaskCount += w.completedTasks;
workers.remove(w) ;

}+ finally {

mainLock.unlock();

}

tryTerminate();

int ¢ = ctl.get();

if (runStatelLessThan(c, STOP)) {

if (!completedAbruptly) {

int min = allowCoreThreadTimeOut ? @ : corePoolSize;

if (min == @ && ! workQueue.isEmpty())



21 min = 1
22 if (workerCountOf(c) >= min

23 return; // replacement not needed

25 addWorker(null, false

1% RejectedExecutionHandler

I

@« Discard0ldestPolicy @©= CallerRunsPolicy @% AbortPolicy @©% DiscardPolicy

ThreadPoolExecutorpy 2R scil4 MELESERR :

(1). CallerRunsPolicy, HifiexecutefT ;IR ESHIGIZRHUTIXMES;
(2). AbortPolicy, #BtF&ERejectedExecutionExceptioniE4EET(ESS;

(3). DiscardPolicy, BE#EFES, AMETALIE;

(4). DiscardOldestPolicy, ERRMESBAFIFHE—MES (&RIBRY) . EFER;

ScheduledThreadPoolExecutor:

schedule: JERZKMEIZERITIX;

scheduledAtFixedRateElE: FERIEEMBEHIT IR, Z/EHRREIERIFHSERRHNIT
scheduledWithFixedDelaydEEE: (ERISEREEHNIT IR, ZE&ER: E—XESHITH
K + FERARTHE BORT X EEIT;

| private void delayedExecute(RunnableScheduledFuture<?> task
2 //WRZBFEI A ZRUNNINGARAS, A5 FH 96 408 S m U4 20 AT 5545 A

3 1if (isShutdown

I reject(task

5 else



11
12

13

15

16

17
18

// 5 ThreadPoolExecutor AN, X H B EAEUT SN ZEIR A1
super.getQueue().add(task);

/ /IR A HPRETEPATAES, WG

if (isShutdown() &&
IcanRunInCurrentRunState(task.isPeriodic()) &&
remove (task))

task.cancel(false);

else

/ /M ThreadPoolExecutor~N—#f, corePoolSizel% ik F|<H iWorker;
/138 MWorker, i CRIZ AT HIAE ST BEMS 1 AT
ensurePrestart();

}
}

offerfgix:

1

public boolean offer(Runnable x) {

2 if (x == null)

3 throw new NullPointerException();

4 RunnableScheduledFuture<?> e = (RunnableScheduledFuture<?>)x;
5 final ReentrantLock lock = this.lock;

6 lock.lock();

7 try {

8§ int i = size;

9 if (i >= queue.length)

10 // BEY 5%,

11 grow();

12 size =1 + 1;

13 // TR, HSiX B UG — B 7 sift-uptRiE, L ERH .
14 if (i == 09) {

15  queue[@] = e;

16 setIndex(e, 0);

17} else {

18 // HAHERE.

19 siftUp(i, e);

20 }

21 // SRR TR O 1 HETH, W R 5E f 1eader sl AR T .

22 if (queue[@] == e) {

23 leader = null;

24 // HTJRYcleader CATHMBIE Anull T, X BRI IR — LR (R 42 SR S5 1eader) K
HOE HETIAE 55 -

25 available.signal();



26}
27} finally {
28 lock.unlock();
29}
30 return true;
31}

siftupfsik:

1
2
3

private void siftUp(int k, RunnableScheduledFuture<?> key) {

// REI B
while (k > @) {

4 /] FREUSLTT
5 int parent = (k - 1) >>> 1;
6 RunnableScheduledFuture<?> e = queue[parent];
7 /7 InFkey 1 m AT I (AR FA5 RUIPAT I ], AN TR EE AR T
8 if (key.compareTo(e) >= 0)
9 break;
10 // WHkey.compareTo(e) < O,
11 Bt key ™ mUHIHAAT I 1A] /N T A1 B PAT I 8], 7% BB AT A 2 5 T
12 queue[k] = e;
13 setIndex(e, k);
14 /] WEZTI Nk
15 k = parent;
16 }
17 // key B E NHEFF AL E H
18 queue[k] = key;
19 setIndex(key, k);
20 }
ESHT:

1

2
3

public void run() {

/] RGN, B WrperiodZ 140,
boolean periodic = isPeriodic();

/] KIEALSS RS AT A AT

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

// SRR AT S R H runizg 47 BI W] .

else if (!periodic)



9 ScheduledFutureTask.super.run();

10 // R runAndRest, W& K RIZ1T I E 3 FH reExecutePeriodic.
11 else if (ScheduledFutureTask.super.runAndReset()) {

12 setNextRunTime();

13 // FEEIEHES (outerTask) R TAEBS G, 7 EVRIG 4 7E 5 XA ZScheduledThread
PoolExecutorZs EYAPTI R A .

14  reExecutePeriodic(outerTask);
15}
16 }

fied-ratet&E=Ffixed-delayt&E (X 5l
1 private void setNextRunTime() {
2 long p = period;
3 [
4 * fixed-ratetz(, WEIWE N L—IKHE+p,
* PRy, 3K E AR A SR AT A AT B B N T, AR B O BT
6 * WERZKAEFERIIT B R EASHAT T KN,
T Wl

8 if (p > @)

(@2}

9 time += p;

10 J**

11 * fixed-delayfisX, THE N—IKAES AT LAPEHAT IS E] o

12 * RERUZEANZHE UETH H+delayf. FARIGERXEEZHOELR T, now() AT LA

A AT 55 4 R [
13 */
14 else

15 time = triggerTime(-p);
16 }

18 long triggerTime(long delay) {

19 /*

20 * W1¥delay < Long.Max_VALUE/2, Ul T~ JRHAT I 8] 24 B i ] +delay

21 &

22 * JWNHT BEGBAF IR TR H S B HER L, T E i HoverflowFree RIZIE— T
delay (W5RA LERIIE) .

23 */

24 return now() + ((delay < (Long.MAX VALUE >> 1)) ? delay :
overflowFree(delay));

25 }

26

27 J**

28 * FEFEERXRA—MEL:

29 * HEAMMEK M delay AFEL, B HT AT AHAT (L RAZPAT T ) .



30 ¥ TAERAII A 4EP T 555 % 5 T compareToff], fEcompareToH HLH AT 55 HII T F time
AR, S BN 5 BE AR S 2 e

31 &

32 * BasiA R Rl — N delay IR, IR E S — M A S delay, 45 BiAHE, WaFH
compareTor= AR M45H .

33 &

34 * N TRPRACEIXAELL, B SEHBT— T BNE Kdelay R AR, WRZIEBAHE T, EA

IR AN 2 T th o

35 * HNW LY ATdelay i AN E delay R ELEE, WRAHI i, WEEAIAS#Rok, HEF
Aelo

36 * AR METdelay 45 1% NLong .MAX_VALUE + PAEidelay.

37 */

38 private long overflowFree(long delay) {

39 Delayed head = (Delayed) super.getQueue().peek();
40  if (head != null) {

41 long headDelay = head.getDelay(NANOSECONDS) ;

42 if (headDelay < © && (delay - headDelay < 9))

43 delay = Long.MAX_VALUE + headDelay;

4}
45 return delay;
16}

BERIRIEKey TR E BRI T RRFIT, WRkey T mAIHUTHRIENTFR TR, WERIMTR
AR, (EHRITRIEIERRIAYT AR ITERNFIRYRIE.
LR — RIS, SNBSS, LTR—ENTFIA,

DelayQueueEBE1%E ¥ —MPriorityQueue, B&tRIBtimefYSc/ERTEHEE (time/NgHEERD
m) , &AtimetERENIRIEsequenceNumberHEF ( sequenceNumber/NESHEERIE) ;






