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1. corePoolSize[IIIIIIIT]
2. maximumPoolSize[ITTITTIT]
3. keepAliveTime[IIIITIIIT corePoolSize[TTTTTIIITII

corePoolSize[ITTITIIIT]
4. unit] keepAliveTime[I11T]

5. workQueue[TTTTITITITIT]

6. threadFactory[TTTITITITIIIIIITIT]
Executors.defaultThreadFactory()
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/1 T {11 [TITTT] 29[
private final Atomicinteger ctl = new Atomicinteger(ct/OffRUNNING, 0));
/M 29110

private static final int COUNT_BITS = Integer.SIZE - 3;

/ 1
private static final int CAPACITY = (1 << COUNT_BITS) - 1;

/11
// RUNNING 111 [ITIT11710] 1T
private static final int RUNNING = -1 << COUNT_BITS;

// 000 [TIT1T] SHUTDOWN [1] [

HERNRRNRRNNRNRRNRRNRRNRRNRRNEEN
private static final int SHUTDOWN = 0 << COUNT_BITS;

// 001 [(I1111] stop T T TTO T T T T T O T OTOTO T

private static final int STOP = 1 << COUNT_BITS;

// 010 1111 TIDYING [T terminated()[J , (ITITI1T
private static final int TIDYING = 2 << COUNT_BITS;

// 011 [I] TERMINATED [TTIITI1I111]
private static final int TERMINATED = 3 << COUNT_BITS;

/1 I
private static int runStateOf(int c) { return c & ~CAPACITY; }

/1 T
private static int workerCountOf(int c) { return c & CAPACITY; }
private static int ctlOf(int rs, int wc) { return rs | wc; }
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. Execute ??7??

o public void execute(Runnable command) {
if (command == null)
throw new NullPointerException();
/*
03000000

E3

10000000000corePoolSizeddnn
*00000000000000000000
*J0000addWorke rfJO000runState[]
* workerCountOJ0000000O0
*00000000000falsed
0

* 20000000000000C00000000
*00000000000000
*(000000000000000) bOoa
Lotbtbboobbooo
*00000000000000

* stoppedJ000000C0000COCO0
0

* 3000000000000C00000000000
*00000000000000E00000000
*000000000

*/
// 10000 00000 00000 OB000002900000000o00o

int ¢ = ctl.get();

// 000000000000000000000O

if (workerCountOf(c) < corePoolSize) {

// 000000 0000
if (addWorker(command, true))

return;

// 0000000000000000000C000  D0RO00000

c = ctl.get();

// 00000000Running 0000000000000



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

// 000000000
int recheck = ctl.get();

// 0O0000000Running[00 0O00000

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

// 000000
reject(command) ;
// 00000000Running00000000000000006
else if (workerCountOf(recheck) == 0)
//  000000000000000000000000C00C~u I 0000000000000000

addWorker(null, false);

}
// 000000000000000000

else if (!addWorker(command, false))

// 000000000

reject(command) ;

. addWorker ???7?

o private boolean addWorker(Runnable firstTask, boolean core) {

retry:

// 10000000000000C0000001

for (55) {
// 00000 00000 00000 000000029000000000000
int ¢ = ctl.get();

// 0000000

int rs = runStateOf(c);

//
if |
// 00 00000 (OO0 Running 0O0000)

// runState is stored in the high-order bits

// RUNNING = -1 << COUNT BITS;
// SHUTDOWN = 0 << COUNT_BITS;
// STOP = 1 << COUNT_BITS;

// TIDYING

2 << COUNT_BITS;



// TERMINATED = 3 << COUNT BITS;
rs >= SHUTDOWN

&

P
// 000000ShutdownOOOOOOOShutdown OO0 STOP

HU000000oooooaoa0aaan

rs == SHUTDOWN
&&
// 000null, 000000 O00O0OCOCRunning OOO00C00COOC
firstTask == null
&&

// 00000000000000O000R00000000

I workQueue.isEmpty()
))
// 000000

return false;

for (;;) {
// 00000000

int wc = workerCountOf(c);

if (

// 000000000000000000000000000
wc >= CAPACITY ||

// 00 0000000000CO00DDO0000000000o0O
wc >= (core ? corePoolSize : maximumPoolSize))
// 000000
return false;
// 000000 +10 0OCASO
if (compareAndIncrementWorkerCount(c))
// 000000

break retry;

// 00 00000
c = ctl.get();

//  I000000000000000CCOO00000
if (runStateOf(c) '= rs)

// 0000000000

continue retry;




boolean workerStarted = false;

boolean workerAdded = false;

Worker w =

try {

null;

w = new Worker(firstTask);

final Thread t = w.thread;
if (t !'= null) {

// 000 00000000DO000C00CO000CO00000EO0000000

final ReentrantLock mainLock = this.mainlLock;

mainLock. lock();

try {
// Recheck while holding lock.
// Back out on ThreadFactory failure or if
// shut down before lock acquired.
// 00000000000
int rs = runStateOf(ctl.get());
if (
// rs < SHUTDOWN 00000 rs
rs < SHUTDOWN ||
// 00 rs 0O00 SHUTDOWN [ firstTask [Jnull
O0o0oORORO000000000
(rs == SHUTDOWN && firstTask
// 0000000
if (t.isAlive())
// I000000000000000000RO00000000
throw new IllegalThreadStateException();
// 000000
workers.add(w) ;
// 00000000000000
int s = workers.size();
if (s > largestPoolSize)
largestPoolSize = s;
// 0000
workerAdded = true;
}
} finally {

mainLock.unlock();



}

if (workerAdded) {
// 0000
t.start();

workerStarted = true;

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

return workerStarted;

. Worker ???

o final void runWorker(Worker w) {
// 000000
Thread wt = Thread.currentThread();
// 000000
Runnable task = w.firstTask;
w.firstTask = null;
w.unlock(); // allow interrupts
boolean completedAbruptly = true;
try {
// 00000000 O 000000000000000
while (task != null || (task = getTask()) != null) {
// 000000shutdownOO0000000O
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

// 00 000000000 STOPOOODDODODOCRunningO0O00O0OC0CO0OO0OO

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

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

wt.interrupt();



try {
// 00000000
beforeExecute(wt, task);
Throwable thrown = null;
try {
// 10

task.run();
} catch (RuntimeException x) {
thrown = x; throw x;
} catch (Error x) {
thrown = x; throw Xx;
} catch (Throwable x) {
thrown = x; throw new Error(x);
} finally {
// 00000000
afterExecute(task, thrown);
}
} finally {
task = null;
// 0000001
w.completedTasks++;

w.unlock();

}
completedAbruptly = false;

} finally {

// woker 00000
processWorkerExit(w, completedAbruptly);

. getTask??

o private Runnable getTask() {

// 0000000000000
boolean timedOut = false; // Did the last poll() time out?

for (;;) {

// uooooto



// 000000000
int ¢ = ctl.get();

// 0000000

int rs = runStateOf(c);

// 0000000>=SHUTDOWN,[J rs OO0 Shutdown[JSTOP, Tidying, TERMINATED [JOrs >=
STOPOODOOO000O
// 0000000>=SHUTDOWN [ 0000000000000
if (rs >= SHUTDOWN && (rs >= STOP || workQueue.isEmpty())) {
// [0 O0ctlworkerCountO000woker OO000000OCOOOOO

decrementWorkerCount();

// 00 processWorkerExit OO0

return null;

// 0oootooo

// [O0Owoker 00

int wc = workerCountOf(c);

// 0000
// allowCoreThreadTimeOutO0000000000COCOCOCOCfalse

// J0000000000000000000

boolean timed = allowCoreThreadTimeOut || wc > corePoolSize;

if |

// 00 we 00000000000 O 0000000

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

// wc > 1 ] 0000, 00000000COOOOwe=>1 , O00000000000000

&& (wc > 1 || workQueue.isEmpty())) {
// 00 CAS 00000000, 00000COC

if (compareAndDecrementWorkerCount(c))

// [0 processWorkerExit 0000
return null;

continue;

try {
// 00000 DOoOO

Runnable r = timed ?



// 10 000 DO00000RO00000o0O
workQueue.poll(keepAliveTime, TimeUnit.NANOSECONDS)
// 000000000000000
workQueue.take();

if (r !'= null)
// 0000

return r;

//  I000000000000O00000OC0000000000

timedOut = true;

} catch (InterruptedException retry) {

timedOut = false;

. processWorkerExit ??

o private void processWorkerExit(Worker w, boolean completedAbruptly) {

// 00 processWorkerExit [0 00 getTask O0000000000CCO00000OCCOOO0O0O

if (completedAbruptly)
// 0000000000 0000000000

decrementWorkerCount();

/7 00

final ReentrantLock mainLock = this.mainLock;
mainLock.lock();
try {
// 00000000
completedTaskCount += w.completedTasks;
// 0000000000
workers.remove(w);
} finally {

mainLock.unlock();

// 00000000000 bood- ----> 0000

tryTerminate();

// 0000000



int ¢ = ctl.get();
// 00 00000 000 STOP O
if (runStateLessThan(c, STOP)) {

// 00 00000 O Running [0 Shutdown
// [0 'completedAbruptly [Otrue000 O0OOOOOOO

if (!completedAbruptly) {
// 00 000000

int min = allowCoreThreadTimeOut ? O : corePoolSize;
// [0 000006 DO0000
if (min == 0 && ! workQueue.isEmpty())

// 0 Omin00 1

min = 1;

// 000000000000R000000RO00000000000

if (workerCountOf(c) >= min)
return; // replacement not needed
}
// 10 0000 000000oO000ROo0000o000

// [0 J00000OO000000OOO00000OOO0000
addWorker(null, false);




