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public abstract class AbstractQueuedSynchronizer
extends AbstractOwnableSynchronizer
implements java.io.Serializable {

private static final long serialVersionUID = 7373984972572414689
1L,

/**

* Creates a new {@code AbstractQueuedSynchronizer} instance
* with initial synchronization state of zero.

*/

protected AbstractQueuedSynchronizer() { }

/**

* Wait queue node class.

*

* ANERKMBNF, & ECLHEERF LS
* H I TFNodek

*

* AQS 4 ) [R5 SRR A B HERCLHIA Z1], CLHPA%1/&Craig. Landin. Hagers
ten=A

* R B — R T XA R AR S B, RFIFOZC A JG i RFESEFFBAS,
JavaH i1

* CLHBAZ2 JRCLHRAS ) — AR, ZoAE i I B e bl il SO B ZEHL I o
*/

static final class Node {

/**

* ML RARIE A




* ok /
static final Node SHARED = new Node();
[ **

* pRIE T RO SR

*/

static final Node EXCLUSIVE = null;

/% x
* L5 B D BA G A S A R LR R S A I BB A TR T, 7R N [R) A DA B A BT A5 A
* k[

static final int CANCELLED = 1;

/**

* AT R SRR T ERPIRES, 0 ST R A W SR T RPE RS B A

* ORI R AR R, R AR R AR LUIEAT .
*/

static final int SIGNAL = -1;

/**

* W SIEEMAYR, AR S ECondition |, XA ZEFE X Condit
ioniffH T signal() Hix)aE,

*ZH RS NER SRR R B[R E AT, 0N B [E] RS R 3R B
*/

static final int CONDITION = -2;

/**

* Ron N UL AURPIRS R B 29 0 F A AR 38 T &

*/

static final int PROPAGATE = -3;

/%%
* PR GET R RE S ERES (1,0,-1,-2,-3)5FRE

* fFHCASE XUIRES, volatilefRUEZRFER] W, EH K=,
* R — M EREEME, RS SiEHAMERETT I,

*/

volatile int waitStatus;

/%%




T RO 2[R 22 B g B B

volatile Node prev;

/**
* G kAT
*/

volatile Node next;

/**

* T R RIRIRAS I 2R

*/

volatile Thread thread;

/X%

* CERFPAA R R 4R A, W R AT SRR, AP AR FBE — 1N SHAR
ED%E,

* R U R SR (O R = ) NS4 BA A o Y R 4K L R — A B

*/

Node nextWaiter;

/x5
* Returns true if node is waiting in shared mode.
*/

final boolean isShared() {

return nextWaiter == SHARED;

}

/x5
* IR AR BX T A

*/

final Node predecessor() throws NullPointerException {
Node p = prev;

if (p == null)

throw new NullPointerException();




else

return p;

}

/17T R, AT iRid R R

Node() { // Used to establish initial head or SHARED marker
}

/ /T IRE B FICLH

Node(Thread thread, Node mode) { // Used by addWaiter

this.nextWaiter = mode;

this.thread = thread;

}

/ /R 541 B\ %1

Node(Thread thread, int waitStatus) { // Used by Condition

this.waitStatus = waitStatus;
this.thread = thread;

}

}

/X%
* 5 A [F] 2P SR DA B IR Sk 1 R
*/

private transient volatile Node head;

/**
* F5 R R SR BA A (0 R
*/

private transient volatile Node tail;

/>I<>k

IR

private volatile int state;

/**

*




* @return current state value
*/
protected final int getState() {

return state;

}

protected final void setState(int newState) {

state = newState;

}

/>I<*
* Atomically sets synchronization state to the given updated
value if the current state value equals the expected value.

This operation has memory semantics of a {@code volatile} r

and write.

@param expect the expected value
@param update the new value

* @return {@code true} if successful. False return indicates
hat the actual

* value was not equal to the expected value.
*/

protected final boolean compareAndSetState(int expect, int up
ate) {

// See below for intrinsics setup to support this

return unsafe.compareAndSwapInt(this, stateOffset, expect, up
ate);

}

// Queuing utilities

VE
* The number of nanoseconds for which it is faster to spin
* rather than to use timed park. A rough estimate suffices

* to improve responsiveness with very short timeouts.




*/
static final long spinForTimeoutThreshold = 1000L;

/**
* 1 SUIMNCLH[FE BA S

*/

private Node enqg(final Node node) {

for (55) {

Node t = tail;

if (t == null) { // Must initialize

/ /BB s B4, O Sk R

if (compareAndSetHead(new Node()))

tail = head;

} else {

node.prev = t;

//set) Bl M

if (compareAndSetTail(t, node)) {//Z4H17 M & NEHS
t.next = node; //HIIXTT m A next R ET 5 M 2 HI T A
return t;

}

}
}
}

[**
* Creates and enqueues node for current thread and given mode

*

* @param mode Node.EXCLUSIVE for exclusive, Node.SHARED for s

* @return the new node

*/

private Node addWaiter(Node mode) {

// 1. ReHRTZ et @ iNodeZE Y

Node node = new Node(Thread.currentThread(), mode);

// Try the fast path of enq; backup to full enqg on failure




Node pred = tail;

// 2. 1EHTRT RS Anull?

if (pred !'= null) {

/] 2.2 R AR
node.prev = pred;

// 2.3 CASKS midl A [R5 BAFI i 2 R

if (compareAndSetTail(pred, node)) {

pred.next = node;

return node;

}
}

eng(node);

return node;

¥

[**
* Sets head of queue to be node, thus dequeuing. Called only

acquire methods. Also nulls out unused fields for sake of Gf

and to suppress unnecessary signals and traversals.

@param node the node
*/
private void setHead(Node node) {
head = node;
node.thread = null;

node.prev = null;

private void unparkSuccessor(Node node) {
/ /3 BwaitRZs

int ws = node.waitStatus;




if (ws < 9)

/5

compareAndSetWaitStatus(node, ws, 0);// KRR ASwaitStatusik
B AVIIG1Ee

/X%

* FIE4EE RN, BORESACANCEL (TRED , WA & AE: wif i [ 4% 2]
AT — N b T IR 8 FH 2R 1 45 5

* FEAT MR
*/
Node s = node.next; //head.next = Nodel ,thread = T3
if (s == null || s.waitStatus > 0) {
= null;
for (Node t = tail; t != null & t != node; t = t.prev)
if (t.waitStatus <= 0)
s = t;
}
if (s != null)
LockSupport.unpark(s.thread);//MaELEfE , T30k
}

/**
* T 4G S B ONSIGNALEL % PROPAGATE

* Mifithead.next (B9 m), B MMl f5n] LASE4+8i, HiMijghead->B, X
N2MeligB . next, — H #E 8 H 2L Al iz

* head i FUIRZAS NSIGNAL, H Ehead.waitStatus->0, Mifithead i figk
ﬁ;l:? nﬁ%@i):ékﬁ:h Z RA%/\T

* head i FUIRZA NG, ¥Hhead.waitStatus->Node.PROPAGATE/LIRIRAS,
T ELROIRAS 1) J5 2T AR TR

*/

private void doReleaseShared() {

for (55) {

Node h = head;

if (h != null & h != tail) {

int ws = h.waitStatus;

if (ws == Node.SIGNAL) {//head®ZSIGNALIRZ

/* headlRZA/ZESIGNAL, HE B head™ KiwaitStatus o, EiX B A E 1% NG
de.PROPAGAT,




* J2[H AunparkSuccessor(h)H, WHRws < 02WE NG, FrllwsibitE’>
0, M E NPROPAGATE

* X B FEEGIRR, BN setHeadAndPropagateffireleasei /™,
WGP Runpark

*/

if (!compareAndSetWaitStatus(h, Node.SIGNAL, 0))

continue; //WEREM, FHIEH

/* head’lRZ&NSIGNAL, HZhi% B N0 J&, Miflithead. next™ i 6 FE

* ifhead. head.nextlIZFEALMLER |, head.next&E S48, Ihjah
ead 248 [A) FR BB 119 A,

* Wit Ehead KA T 2. BHJE F 4TS &I, head KA G FEH
TER, dksemafifhead ) F—AN T A

*/

unparkSuccessor(h);

/>I<

* URA B ST S waitStatusE H T H EIRA (waitStatus==0) I, ¥
HBR B R A

* EME T ERORES WS AN RE R

*/

}

else if (ws == 0 &&

I compareAndSetWaitStatus(h, @, Node.PROPAGATE))
continue; // loop on failed CAS

}

if (h == head) //Wfhead® |, HFIEIH
break;

}

}

/**
* fnode™i A B Athead™ i 15, HNode.waitStatus->Node.PROPAGATE
*/

private void setHeadAndPropagate(Node node, int propagate) {
Node h = head; //hfR{EAEIH head™ &
setHead(node) ;//head5| H &M node™’ i

/* X HE B RAEOLE F AT MR R R




* 1.propagate > 0 FoRVHHTTIEI] T 5 4k 717 £l 75 EE A ML i

* 2 kT R T AT AR YRR (waitStatus<@) , N Z RISk Al
BT SR 4

*/
if (propagate > @ || h == null || h.waitStatus < 0 ||

(h = head) == null || h.waitStatus < 0) {

Node s = node.next;

if (s == null || s.isShared())//nodese/a— T AEE nodell)5
T AR ET A

/* Whead 5 SRS NSIGNAL, Mifithead 7 fiZk#E, H Hhead.waitStat
S->0

* head i FURA N0 (55— RN Z0), ¥ Ehead.waitStatus->Node.PR
OPAGATER 7R 2 5 e [71) Jm 4K 15 RiA% 4

*/
doReleaseShared();
}

}

// Utilities for various versions of acquire

/*x
* ARG IEAE 2R R AR A

* @param node the node

*/

private void cancelAcquire(Node node) {
// Ignore if node doesn't exist

if (node == null)

return;

node.thread = null;

/7] GBI — 1 cancel #2175 &
Node pred = node.prev;
while (pred.waitStatus > 0)

node.prev = pred = pred.prev;




// predNext is the apparent node to unsplice. CASes below wil
// fail if not, in which case, we lost race vs another cancel
// or signal, so no further action is necessary.

Node predNext = pred.next;

// Can use unconditional write instead of CAS here.
// After this atomic step, other Nodes can skip past us.
// Before, we are free of interference from other threads.

node.waitStatus = Node.CANCELLED;

// If we are the tail, remove ourselves.

if (node == tail && compareAndSetTail(node, pred)) {
compareAndSetNext(pred, predNext, null);

} else {

// If successor needs signal, try to set pred's next-1link
// so it will get one. Otherwise wake it up to propagate.
int ws;

if (pred != head &&

((ws = pred.waitStatus) == Node.SIGNAL ||
(ws <= 0@ && compareAndSetWaitStatus(pred, ws, Node.SIGNAL)))

pred.thread != null) {

Node next = node.next;

if (next !'= null && next.waitStatus <= 9)
compareAndSetNext(pred, predNext, next);
} else {

unparkSuccessor(node) ;

}

node.next = node; // help GC




*/
private static boolean shouldParkAfterFailedAcquire(Node pred
Node node) {

int ws = pred.waitStatus;

if (ws == Node.SIGNAL)

/>I<

* A ATIRSE IR 2 SIGNAL,  FEURE 2l 45 il DA 2 e Hipark
*/

return true;

if (ws > 0) {

/*

*OHTIK RURES WER B BURARES , KA BR H BA S

*/

do {

node.prev = pred = pred.prev;

} while (pred.waitStatus > 0);

pred.next = node;

} else {

/>k

* METOKYY SwaitStatussy @ or PROPAGATEARZSHT

* R HBCE NSIGNALIRES, 2RJE 4TSS /4 AT ART A 22 4 Hipark
*/

compareAndSetWaitStatus(pred, ws, Node.SIGNAL);
}

return false;

}

/%%
oI

*/

static void selfInterrupt() {
Thread.currentThread().interrupt();

}




* BHZEMFI AL, R ETThread 1 FHIPIRZS

* LockSupport.park JKZSHUEHIAH RANZIIEE pthread_mutex_lo
ck PHIELFE

*/

private final boolean parkAndCheckInterrupt() {
LockSupport.park(this);//BH%E

return Thread.interrupted();

}

/**
* DATLERNF M I Thread 5 5, 2% PH ZE S5 A5 3R U

*/

final boolean acquireQueued(final Node node, int arg) {
boolean failed = true;

try {

boolean interrupted = false;

for (;;) {//%EPEH

final Node p = node.predecessor();//3&F|2AT 4 w5 I HTIKSE 25

if (p == head && tryAcquire(arg)) {//UnHRETIRZS SRS, Atr
Acquire, HAths: 2 AN <tryAcquirel,

setHead(node); //3RHUFIZIRAS BT, B 240045 R BNk 4h mio
p.next = null; // help GC
failed false;

return interrupted;
}
/>I<>k

* YIRATIX Y A AN EHead, i#idshouldParkAfterFailedAcquire#iHie
IVREALEE

* TR RE S EN-1, YETLAE ] DL i parkAndCheckInterrupt A2
I SE L

*/

if (shouldParkAfterFailedAcquire(p, node) &&
parkAndCheckInterrupt())

interrupted = true;

}
} finally {




if (failed)
cancelAcquire(node);
}

}

/**

* HacquireQueued AR, ME— X T FUEAFEBN T 2 rh 7 Z A #EAT A
BAFERAE

*/

private void doAcquirelnterruptibly(int arg)

throws InterruptedException {

final Node node = addWaiter(Node.EXCLUSIVE);//VAJH 5 =0 N\ BA
§| 56

boolean failed = true;

try {

for (55) {

final Node p = node.predecessor();
if (p == head && tryAcquire(arg)) {
setHead(node);

p.next = null; // help GC

failed = false;

return;

}

if (shouldParkAfterFailedAcquire(p, node) &&
parkAndCheckInterrupt())

throw new InterruptedException();
}

} finally {

if (failed)

cancelAcquire(node);

}
}

* o o A U I BRI
*/




private boolean doAcquireNanos(int arg, long nanosTimeout)
throws InterruptedException {
if (nanosTimeout <= 0OL)

return false;

final long deadline = System.nanoTime() + nanosTimeout;

final Node node = addWaiter(Node.EXCLUSIVE);//INABASI

boolean failed = true;

try {

for (55) {

final Node p = node.predecessor();

if (p == head && tryAcquire(arg)) {
setHead(node);

p.next = null; // help GC

failed = false;

return true;

}

nanosTimeout = deadline - System.nanoTime();
if (nanosTimeout <= OL)

return false;//#BEH B IR B3R E KW

if (shouldParkAfterFailedAcquire(p, node) &&
nanosTimeout > spinForTimeoutThreshold)
//PRZEFE R, A U 2R FE E B4 e i
LockSupport.parkNanos(this, nanosTimeout);
if (Thread.interrupted())//4ET£FEH WRRES
throw new InterruptedException();

}

} finally {

if (failed)

cancelAcquire(node);

}

}

* SRR

*/




private void doAcquireShared(int arg) {

final Node node = addWaiter(Node.SHARED);// AP\

boolean failed = true;

try {

boolean interrupted = false;

for (55) {
final Node p = node.predecessor();//HiLKTy &

if (p == head) {
int r = tryAcquireShared(arg); //3EA-FEIs2H, 23R
//state==0iftryAcquireShared£: iz [f]>=0 (CountDownLatch ik [F] f] /&

// state AU LZIRE AR T, wLPAIREUET 1

if (r >= @) {//r>0FX r~state==0, B4t m CEREL, BIFPIRE AR
RHX

//1X— ¥ Enodeyhead i 1115 B node.waitStatus->Node.PROPAGATE,
XA Enode. thread

setHeadAndPropagate(node, r);

p.next = null; // help GC

if (interrupted)

selfInterrupt();

failed = false;

return;

}

}

//HT4ETT midEhead T AL, B ETSE T SRS B NSIGNAL, iHidparkfEiinodd
TR 2T

if (shouldParkAfterFailedAcquire(p, node) &&
parkAndCheckInterrupt())

interrupted = true;

}

} finally {

if (failed)

cancelAcquire(node);

}

}




/%x
* Acquires in shared interruptible mode.

* @param arg the acquire argument

*/

private void doAcquireSharedInterruptibly(int arg)
throws InterruptedException {

final Node node = addWaiter(Node.SHARED);

boolean failed = true;

try {

for (55) {

final Node p = node.predecessor();
if (p == head) {

int r = tryAcquireShared(arg);

if (r >= 0) {

setHeadAndPropagate(node, r);

p.next = null; // help GC
failed = false;

return;

}

}
if (shouldParkAfterFailedAcquire(p, node) &&

parkAndCheckInterrupt())

throw new InterruptedException();
}

} finally {

if (failed)

cancelAcquire(node);

}

}

/**
* Acquires in shared timed mode.

*

* @param arg the acquire argument

* @param nanosTimeout max wait time




* @return {@code true} if acquired
*/

private boolean doAcquireSharedNanos(int arg, long nanosTimeo

throws InterruptedException {

if (nanosTimeout <= 0OL)

return false;

final long deadline = System.nanoTime() + nanosTimeout;
final Node node = addWaiter(Node.SHARED);

boolean failed = true;

try {

for (55) {

final Node p = node.predecessor();
if (p == head) {

int r = tryAcquireShared(arg);

if (r >= 0) {
setHeadAndPropagate(node, r);
p.next = null; // help GC

failed false;

return true;

}
}

nanosTimeout = deadline - System.nanoTime();
if (nanosTimeout <= 0OL)
return false;

if (shouldParkAfterFailedAcquire(p, node) &&

nanosTimeout > spinForTimeoutThreshold)

LockSupport.parkNanos(this, nanosTimeout);
if (Thread.interrupted())

throw new InterruptedException();

}

} finally {

if (failed)

cancelAcquire(node);

}




// Main exported methods

/**

* S GRBU B, AT TR BRI R

*/

protected boolean tryAcquire(int arg) {

throw new UnsupportedOperationException();

}

/**

* SRRSO B, E TR s

*/

protected boolean tryRelease(int arg) {

throw new UnsupportedOperationException();

}

/>I<>I<

* A HEAESREE RS . xS K ERD AR, [F %) R
— R REIR IR [ DR,

* HABZRFEERIS L HER Ny, HAFE S 2R R PR SR vk tryAcqui
eiR [A{E Nboolean, XIEZ 5 FHfR;

* TR EB AR, F— 2 A 242008 R SR B [F PR
XA R S

* R ITIERME 2 257 5 S B R Z 4

* 1. R EE R Tem, RaRIUFEIIRE T, R I R AR FBR S Y
HALERE IR

*

¥ 2. ZiREMESE T, RARIUFEZB IR I, Bl HFEPRE T

* 3. HIREHE/NTemt, RRIREUFMIRS KW
*/
protected int tryAcquireShared(int arg) {

throw new UnsupportedOperationException();

¥




/>I<>k

* ORI EA, BARSZIUE IR sl

*/

protected boolean tryReleaseShared(int arg) {

throw new UnsupportedOperationException();

}

/**

* ETARE R SRR A

*/

protected boolean isHeldExclusively() {

throw new UnsupportedOperationException();

}

/**
* RBUM 5 A

*/

public final void acquire(int arg) {

/1 2GR B

if (!tryAcquire(arg) &&
acquireQueued(addwWaiter(Node.EXCLUSIVE), arg))//A 5=
selfInterrupt();

public final void acquireInterruptibly(int arg)

throws InterruptedException {

if (Thread.interrupted())

throw new InterruptedException();
if (!tryAcquire(arg))
doAcquireInterruptibly(arg);

}




/>I<>|<
* OIREUM S B, B RS AN [E]
*/

public final boolean tryAcquireNanos(int arg, long nanosTimeo

throws InterruptedException {

if (Thread.interrupted())

throw new InterruptedException();
return tryAcquire(arg) ||

doAcquireNanos(arg, nanosTimeout);

}

[ **

* ORETROM 5 A CRE A 1

*/

public final boolean release(int arg) {

if (tryRelease(arg)) {//HJ k4!

Node h = head;

if (h != null && h.waitStatus != 0)
unparkSuccessor(h);/ /Mg J5 4k 45 55
return true;

¥

return false;

public final void acquireShared(int arg) {

if (tryAcquireShared(arg) < @)//iB[E{E/T0, FHFASRERIK, 1
REUFISARAS RS, BRI T F S 3L

doAcquireShared(arg);

}




/>I<>k

* Releases in shared mode. Implemented by unblocking one or mj

threads if {@link #tryReleaseShared} returns true.

@param arg the release argument. This value is conveyed to
{@link #tryReleaseShared} but is otherwise uninterpreted

and can represent anything you like.

@return the value returned from {@link #tryReleaseShared}
*/

public final boolean releaseShared(int arg) {

if (tryReleaseShared(arg)) {
doReleaseShared();

return true;

}

return false;

}

// Queue inspection methods

public final boolean hasQueuedThreads() {

return head != tail;

}

public final boolean hasContended() {

return head != null;

}

public final Thread getFirstQueuedThread() {
// handle only fast path, else relay
return (head == tail) ? null : fullGetFirstQueuedThread();

}

/>I<>k
* Version of getFirstQueuedThread called when fastpath fails




*/

private Thread fullGetFirstQueuedThread() {

Node h, s;

Thread st;

if (((h = head) != null & (s = h.next) != null &&
s.prev == head & (st = s.thread) != null) ||

((h = head) != null & (s = h.next) != null &&
s.prev == head && (st = s.thread) != null))

return st;

Node t = tail;

Thread firstThread = null;

while (t != null & t != head) {
Thread tt = t.thread;

if (tt != null)

firstThread = tt;

t = t.preyv;

}

return firstThread;

}

/**
* KT = T 2R 2 B AERAS

*/

public final boolean isQueued(Thread thread) {
if (thread == null)

throw new NullPointerException();

for (Node p = tail; p != null; p = p.prev)

if (p.thread == thread)

return true;

return false;

}

final boolean apparentlyFirstQueuedIsExclusive() {

Node h, s;




return (h = head) != null &&
(s = h.next) != null &&
Is.isShared() &&

s.thread != null;

}

/**
* W T RS SR TR

*/

public final boolean hasQueuedPredecessors() {

Node t tail; // Read fields in reverse initialization order
Node h head;

Node s;

return h != t &&

((s = h.next) == null || s.thread != Thread.currentThread());

¥

// Instrumentation and monitoring methods

/**

* [R5 A B

*/

public final int getQueuelLength() {

int n = 0;

for (Node p = tail; p != null; p = p.prev) {
if (p.thread != null)

++n;

/**
* RN TS5 frthread L&
*/




public final Collection<Thread> getQueuedThreads() {
ArrayList<Thread> list = new ArraylList<Thread>();
for (Node p = tail; p != null; p = p.prev) {

Thread t = p.thread;

if (t !'= null)

list.add(t);

}

return list;

}

/**
* RO SRS thread TR S &

*/

public final Collection<Thread> getExclusiveQueuedThreads() {
ArrayList<Thread> list = new ArrayList<Thread>();

for (Node p = tail; p != null; p = p.prev) {

if (!p.isShared()) {

Thread t = p.thread;

if (t != null)

list.add(t);

}

}

return list;

Ut AR S thread R &

public final Collection<Thread> getSharedQueuedThreads() {

ArraylList<Thread> list = new ArraylList<Thread>();

for (Node p = tail; p != null; p = p.prev) {
if (p.isShared()) {

Thread t = p.thread;

if (t != null)

list.add(t);




}
}

return list;

}

// Internal support methods for Conditions

/%%
* AW U IAE R 2B A

*/

final boolean isOnSyncQueue(Node node) {
//PEEFIWrL: 1 RURESEEE T R E ATE T R

[/ [FEZEATIEE ST S, Tk BAB A

if (node.waitStatus == Node.CONDITION || node.prev == null)

return false;
[/ PEEAIET2: next B RAFDNIIA A, FKAEAFIH A K2 nextW

iter¥ B

if (node.next != null) // If has successor, it must be on que

return true;
/ / F T SR TG 0 W I3k N 5525k ) e
return findNodeFromTail(node);

}

private boolean findNodeFromTail(Node node) {
Node t = tail;

for (55) {

if (t == node)

return true;

if (t == null)

return false;

t = t.preyv;

}

}




/>I<>|<
* OB RMGEAEBAI Z R S RIFD A S 2, SEAF SR
*/

final boolean transferForSignal(Node node) {

SERE N, KM ERFEIREfalse

if (!compareAndSetWaitStatus(node, Node.CONDITION, ©))

return false;

/*

* MARIE GRS, IR [BIETARTS A
*/

Node p = enq(node);

int ws = p.waitStatus;
//HTIRT AT B3 B eE 5 8RS RN
if (ws > @ || !compareAndSetWaitStatus(p, ws, Node.SIGNAL))

H >

LockSupport.unpark(node.thread); //Mtfi 2515 51

return true;

}

final boolean transferAfterCancelledWait(Node node) {

if (compareAndSetWaitStatus(node, Node.CONDITION, 9)) {

eng(node);

return true;

}

/>I<
If we lost out to a signal(), then we can't proceed
until it finishes its enq(). Cancelling during an
incomplete transfer is both rare and transient, so just

spin.

while (!isOnSyncQueue(node))
Thread.yield();

return false;




/**

* NSO AL BRI R

*/

final int fullyRelease(Node node) {

boolean failed = true;

try {

[ /X BRXANPEETE, R state PR, X5
e 5 B

/AT UE B XA ERERLEB N R K ET A2

int savedState = getState();

if (release(savedState)) {

failed = false;

return savedState;

} else {

/ /IR EREROR I, P R

throw new IllegalMonitorStateException();

}

} finally {

/*x

* NSRRI, AT G, X AR Ok BRI IN T R Z

* WA W R G — A R A AT A 1

*/

if (failed)

node.waitStatus = Node.CANCELLED;

}

}

// Instrumentation methods for conditions

public final boolean hasWaiters(ConditionObject condition) {

if (l'owns(condition))

throw new IllegalArgumentException("Not owner");

return condition.hasWaiters();




[**

* SREEAAFBANFIK

*/

public final int getWaitQueuelLength(ConditionObject condition

if ('owns(condition))
throw new IllegalArgumentException("Not owner");

return condition.getWaitQueuelLength();

}

/>I<>k

* IRBCGFABA I 2 A s B thread S &

*/

public final Collection<Thread> getWaitingThreads(ConditionOb

ect condition) {

if (!'owns(condition))

throw new IllegalArgumentException("Not owner");

return condition.getWaitingThreads();

}

/**
* RN R, SEIET AR BARIT Y
*/

public class ConditionObject implements Condition, java.io.Se

ializable {

99L;

private static final long serialVersionUID = 1173984872572414(

/** First node of condition queue. */
private transient Node firstWaiter;
/** Last node of condition queue. */

private transient Node lastWaiter;

/>I<*

* Creates a new {@code ConditionObject} instance.




*/
public ConditionObject() { }

// Internal methods

/**
* 1. 5EPATIAE, FZLEAFIELERE & firstWaiterfRlastWaiter

* 2 KMEBAFI AR Ja, MRl E A X AT ER A, AR 2 7 AN A

*/

private Node addConditionWaiter() {

Node t = lastWaiter;

/R G A R, UL BA 51 mh A BT 1 T R
[/ TR ERE— AT Ao

if (t !'= null && t.waitStatus != Node.CONDITION) {
/ TR T A5 B B 71

unlinkCancelledWaiters();

lastWaiter;

/ /G5 —~ Y YCONDITIONI 1Y I IIABASY, BT A IX, Frilix B
FH I & 47 1l

Node node = new Node(Thread.currentThread(), Node.CONDITION);

if (t == null)

firstWaiter = node;

else

t.nextWaiter = node;

lastWaiter = node;

return node;

}

/X%
* RAB T, AN AR 2 B AR 2 R A S e, #ESHERAIRE

*/

private void doSignal(Node first) {
do {




if ( (firstWaiter = first.nextWaiter) == null)

lastWaiter = null;

first.nextWaiter = null;

} while (!transferForSignal(first) && //#:#i M
(first = firstWaiter) != null);

}

/%
* EFNPTA TS RSB FEE A, KT RO SR A BAB N R
*/

private void doSignalAll(Node first) {

lastWaiter = firstWaiter = null;

do {

Node next = first.nextWaiter;

first.nextWaiter = null;

transferForSignal(first);

first = next;

} while (first != null);

}

/%
* MR 25 A BA B0 2 A BT 715 R

*/

private void unlinkCancelledWaiters() {
Node t = firstWaiter;

Node trail = null;

while (t != null) {

Node next = t.nextWaiter;

if (t.waitStatus != Node.CONDITION) {
t.nextWaiter = null;

if (trail == null)

firstWaiter = next;

else

trail.nextWaiter = next;

if (next == null)




lastWaiter = trail;

}

else

trail = t;

// public methods

/**

* ORFS, RTINS Z T R B P BAS 2 LR
*/

public final void signal() {

if (!isHeldExclusively())//TisiANGECZeRFA JH A8

throw new IllegalMonitorStateException();

Node first = firstWaiter;

if (first != null)

/>|<>k

* ORGSR A B A B[R] 2D BA S 2 v HERA
*/

doSignal(first);

}

J**
* R P A 2 AT BA B R R R B[R] 2 B A 24 o
*/

public final void signalAll() {

if (!isHeldExclusively())

throw new IllegalMonitorStateException();
Node first = firstWaiter;

if (first != null)

doSignalAll(first);

¥




[**
* Implements uninterruptible condition wait.
<ol>
<1li> Save lock state returned by {@link #getState}.
<1li> Invoke {@link #release} with saved state as argument,
throwing IllegalMonitorStateException if it fails.
<1i> Block until signalled.
<li> Reacquire by invoking specialized version of
{@link #acquire} with saved state as argument.

</ol>

public final void awaitUninterruptibly() {
Node node = addConditionWaiter();

int savedState = fullyRelease(node);
boolean interrupted = false;

while (!isOnSyncQueue(node)) {
LockSupport.park(this);

if (Thread.interrupted())

interrupted = true;

}

if (acquireQueued(node, savedState) || interrupted)

selfInterrupt();
}

/** A GRINTEIR SR B i */
private static final int REINTERRUPT = 1;

/¥ FE W */

private static final int THROW_IE = -1;

/**
* X LR W 2
1L USRS W, B IE S i signal Mg i A0

* 2 BT s A 0 N B 2B BA I DU3R [B THROW_IE, HisignalfnA[EFA
%) 3% [A|[REINTERRUPT

*/




private int checkInterruptWhileWaiting(Node node) {

return Thread.interrupted() ?
(transferAfterCancelledWait(node) ? THROW_IE : REINTERRUPT)
9;

}

/**
* AR o T IR AL B R B W 2R T IDIRES

*/

private void reportInterruptAfterWait(int interruptMode)
throws InterruptedException {

if (interruptMode == THROW_IE)

throw new InterruptedException();

else if (interruptMode == REINTERRUPT)

selfInterrupt();

}

/x5
* A RBATISERE, KB T
*/

public final void await() throws InterruptedException {

/ /T2 K

/ /00 5 AT 2 AR A W ) B R

if (Thread.interrupted())

throw new InterruptedException();

/BT R SR AT RS

Node node = addConditionWaiter();

/ /R C A SR A 5 A B R

int savedState = fullyRelease(node);//T2RUE!
int interruptMode = ©;

/ / WTRASTE [F] 25 A B H AN B 4 ke

while (!isOnSyncQueue(node)) {
LockSupport.park(this);//T1#t[H2%E
/ /3% AR ] e 2 IR H 1) signali{F i ml fe & it




if ((interruptMode = checkInterruptWhileWaiting(node))
break;

}

/%

* 7 B BT R O SR R IR [F] 2D BAS A B 1

*@Aﬁ%ﬁﬂ%m7%ﬂ@ﬁ@ﬁ%ﬂﬁ%ﬁmﬁﬁi,M XA UL H
ZA4BAA X g - B

*FEA A 2 FIE SE EEA A A [F] A BA B A RS SR A B R
*/
if (acquireQueued(node, savedState) && interruptMode != THRO

interruptMode = REINTERRUPT;
//ERX B U & DRI 7 S8, BT R R TAE
/W I 26 A1 BA 1) e e BT )1

if (node.nextWaiter != null) // clean up if cancelled

unlinkCancelledWaiters();
/ /AR AN [F) AR AL 2 e
if (interruptMode != 09)

reportInterruptAfterWait(interruptMode);
}

/**
Implements timed condition wait.
<ol>

<1li> If current thread is interrupted, throw InterruptedEx(

<1li> Save lock state returned by {@link #getState}.

<1li> Invoke {@link #release} with saved state as argument,
throwing IllegalMonitorStateException if it fails.

<1i> Block until signalled, interrupted, or timed out.
<li> Reacquire by invoking specialized version of

{@link #acquire} with saved state as argument.

<1li> If interrupted while blocked in step 4, throw Interruf
tedException.




* <¢1i> If timed out while blocked in step 4, return false,
se true.

* </ol>

*/

public final boolean await(long time, TimeUnit unit)
throws InterruptedException {

long nanosTimeout = unit.toNanos(time);

if (Thread.interrupted())

throw new InterruptedException();

Node node = addConditionWaiter();

int savedState = fullyRelease(node);

final long deadline = System.nanoTime() + nanosTimeout;
boolean timedout = false;

int interruptMode = ©;

while (!isOnSyncQueue(node)) {

if (nanosTimeout <= 0OL) {

timedout = transferAfterCancelledWait(node);

break;

}

if (nanosTimeout >= spinForTimeoutThreshold)

LockSupport.parkNanos(this, nanosTimeout);

if ((interruptMode = checkInterruptWhileWaiting(node)) != 0)
break;

nanosTimeout = deadline - System.nanoTime();

}
if (acquireQueued(node, savedState) && interruptMode != THRO

interruptMode = REINTERRUPT;

if (node.nextWaiter != null)
unlinkCancelledWaiters();

if (interruptMode != 9)
reportInterruptAfterWait(interruptMode);

return !timedout;

}




final boolean isOwnedBy(AbstractQueuedSynchronizer sync) {

return sync == AbstractQueuedSynchronizer.this;

}

/>|<>k
* Queries whether any threads are waiting on this condition.

* Implements {@link AbstractQueuedSynchronizer#hasWaiters(Co
ditionObject)}.

%
* @return {@code true} if there are any waiting threads

* @throws IllegalMonitorStateException if {@link #isHeldExcl
sively}

* returns {@code false}

*/

protected final boolean hasWaiters() {

if (!isHeldExclusively())

throw new IllegalMonitorStateException();

for (Node w = firstWaiter; w != null; w = w.nextWaiter) {
if (w.waitStatus == Node.CONDITION)

return true;

}

return false;

}

/**
* Returns an estimate of the number of threads waiting on
* this condition.

* Implements {@link AbstractQueuedSynchronizer#getWaitQueuel{
ngth(ConditionObject)}.

*
* @return the estimated number of waiting threads

* @throws IllegalMonitorStateException if {@link #isHeldExcl
sively}

* returns {@code false}

*/

protected final int getWaitQueuelLength() {




if (!isHeldExclusively())

throw new IllegalMonitorStateException();

int n = 0;

for (Node w = firstWaiter; w != null; w = w.nextWaiter) {
if (w.waitStatus == Node.CONDITION)

++n;

* ARRNFEE AT R A S Thread £ &

*/

protected final Collection<Thread> getWaitingThreads() {
if (!isHeldExclusively())

throw new IllegalMonitorStateException();
ArraylList<Thread> list = new ArrayList<Thread>();

for (Node w = firstWaiter; w != null; w = w.nextWaiter) {

if (w.waitStatus == Node.CONDITION) {
Thread t = w.thread;

if (t != null)

list.add(t);

}

}

return list;

}

}

/x5

* Setup to support compareAndSet. We need to natively implemg

* this here: For the sake of permitting future enhancements,

* cannot explicitly subclass AtomicInteger, which would be

* efficient and useful otherwise. So, as the lesser of evils




* natively implement using hotspot intrinsics API. And while

* are at it, we do the same for other CASable fields (which (

* otherwise be done with atomic field updaters).

* unsafefiiik3e, HIEGT BIUNIAFE TS|, BoALF

*/

private static final Unsafe unsafe = Unsafe.getUnsafe();
//iF% &

private static final long stateOffset;

private static final long headOffset;

private static final long tailOffset;

private static final long waitStatusOffset;

private static final long nextOffset;

static {

try {

/1RSI % =

stateOffset = unsafe.objectFieldOffset
(AbstractQueuedSynchronizer.class.getDeclaredField("state"))
//headfB4t e &, headf [ CLHIAF 1)k

headOffset = unsafe.objectFieldOffset
(AbstractQueuedSynchronizer.class.getDeclaredField("head"));
tailOffset = unsafe.objectFieldOffset
(AbstractQueuedSynchronizer.class.getDeclaredField("tail"));
waitStatusOffset = unsafe.objectFieldOffset
(Node.class.getDeclaredField("waitStatus"));

nextOffset = unsafe.objectFieldOffset
(Node.class.getDeclaredField("next"));

} catch (Exception ex) { throw new Error(ex); }

}

/**
¥ CAS BHCKHTT SR . FFRANBAIFfEH .
*/




private final boolean compareAndSetHead(Node update) {
return unsafe.compareAndSwapObject(this, headOffset, null, uj

date);

ate)

}

/X%
* CAS BEXUEET mifam . FHRABNREH .
*/

private final boolean compareAndSetTail(Node expect, Node upq

{

return unsafe.compareAndSwapObject(this, tailOffset, expect,

update);

}

}

J**
* CAS R 5 =RE.
*/

private static final boolean compareAndSetWaitStatus(Node noq

int expect,

int update) {

return unsafe.compareAndSwapInt(node, waitStatusOffset,
expect, update);

}

/%%
* BECT RS 4R FRE .

*/

private static final boolean compareAndSetNext(Node node,
Node expect,

Node update) {

return unsafe.compareAndSwapObject(node, nextOffset, expect,
update);

}




le {

AQSHEZE BAKRSZE - Mt 5 4 s HReentrantLock

public class ReentrantLock implements Lock, java.io.Serializal

private static final long serialVersionUID = 7373984872572414

699L ;

/%
* NEBVAFHAQSHIBNAE, HRHE T hi o1 J& P LI
*/

private final Sync sync;

/**

* ReentrantLocki [F]25 A 3L A, 4k K H AQSHESE .

* ZBEEWAGEZE, 1. NonfairSync JEA P4, 2. FairSynca T4t
*/

abstract static class Sync extends AbstractQueuedSynchronize

private static final long serialVersionUID = -51795237620340}

5860L ;

/%%
* OB ) B ARAT N 2R SEIR
*/

abstract void lock();

/**

* R REEE AP

*/

final boolean nonfairTryAcquire(int acquires) {
//acquires = 1

final Thread current = Thread.currentThread();
int ¢ = getState();

/**

* AREHWFEIEEAG] (CLH) T B HE R4

* HirstatelRESE G N0, AJyor] LA




*/

if (c == 0) {

//unsafefifE, casfZiistatetR#s

if (compareAndSetState(@, acquires)) {
/8RS PR A 2 18 0] 2 2R
setExclusiveOwnerThread(current);

return true;

}

}

/%

* statelR&ANe, HlMdiFeAE £ 5 R AiT4LE,

* R R HAT LR A Mstate+l

*/

else if (current == getExclusiveOwnerThread()) {
int nextc = ¢ + acquires;

if (nextc < @) // overflow

throw new Error("Maximum lock count exceeded");
setState(nextc);

return true;

}

/ /A R I

return false;

}

/*x
- R

*/

protected final boolean tryRelease(int releases) {
int ¢ = getState() - releases;

if (Thread.currentThread() != getExclusiveOwnerThread())

throw new IllegalMonitorStateException();

boolean free = false;

free = true;

setExclusiveOwnerThread(null);




}
setState(c);

return free;

}

/>|<>k

* IR SR B R AR TS AR AT 2R AR

*/

protected final boolean isHeldExclusively() {

return getExclusiveOwnerThread() == Thread.currentThread();

}

/ /3R E AR R
final ConditionObject newCondition() {

return new ConditionObject();

}

final Thread getOwner() {
return getState() == @ ? null : getExclusiveOwnerThread();

}

final int getHoldCount() {

return isHeldExclusively() ? getState() : 9;
}

final boolean isLocked() {

return getState() != 0;
}

/%%

* Reconstitutes the instance from a stream (that is, deseria
it).

*/

private void readObject(java.io.ObjectInputStream s)




throws java.io.IOException, ClassNotFoundException {
s.defaultReadObject();
setState(0); // reset to unlocked state

¥
}

/**

* AEAT

*/

static final class NonfairSync extends Sync {

private static final long serialVersionUID = 731615356378282

/**

* BTN

*/

final void lock() {
/>|<>k

* Hb. EEERMAL

* 50N -PESZIL R INEAT N — AN EOKHI X AAE T, BeAb A S 2] [F] 22 A A
(CLHBAZ )

* BEAEHERS IS T A, FoREEMET (Fllstates2s 5 N0, CASIEH
state N1)

* o, KBS #E exclusiveOwnerThread J& T8 ) 24 1 £k 2
* WEREHECA NS B, Bl — ki

*/

if (compareAndSetState(o, 1))
setExclusiveOwnerThread(Thread.currentThread());

else

/ /AQSE XI5, I

acquire(1);

}

/%%
* 2 ZAbstractQueuedSynchronizer.acquire () "F i A< /71
*/

protected final boolean tryAcquire(int acquires) {




return nonfairTryAcquire(acquires);

¥
}

NS
*/
static final class FairSync extends Sync {

private static final long serialVersionUID = -300089789709044

final void lock() {

acquire(1);

}

/*x

* H5aqs TR TiEEH

* 22, #AQSHIacquire () i H

*/

protected final boolean tryAcquire(int acquires) {
final Thread current = Thread.currentThread();

int ¢ = getState();

if (c == 0) {

/%

* HAEAFET I, THESHFIWBA S 2 R B S BT A
* AR AT A2 CAS SR U

*/

if (!hasQueuedPredecessors() &&
compareAndSetState(0, acquires)) {

/ /M5 SRR 1) 2 HT 2R
setExclusiveOwnerThread(current);

return true;

}
}

else if (current == getExclusiveOwnerThread()) {

int nextc = c + acquires;

if (nextc < 9)




throw new Error("Maximum lock count exceeded");
setState(nextc);

return true;

}

return false;

}

}

[ %%

* BOIAMIE R AL, AIEIEAFEN R
*/

public ReentrantLock() {

sync = new NonfairSync();

}

J**
* ORI R A P B E A

*/

public ReentrantLock(boolean fair) {

sync = fair ? new FairSync() : new NonfairSync();

}

/**

*ne

*/

public void lock() {

sync.lock();

}

/>I<>k

* SEEREIE, SREURMOB PR ZE, SREm - Wr Bl e

*/

public void lockInterruptibly() throws InterruptedException {
sync.acquireInterruptibly(1);

}




/**

* e

*/

public boolean tryLock() {

return sync.nonfairTryAcquire(1l);

}

J**

* A5 SE A I TA) Y =it

*/

public boolean trylLock(long timeout, TimeUnit unit)
throws InterruptedException {

return sync.tryAcquireNanos(1l, unit.toNanos(timeout));

}

/>|<>k
* 2R R IR
*/

public void unlock() {

sync.release(1);

}

/**

* IR [ SRR

*/

public Condition newCondition() {

return sync.newCondition();

}

/%%

* R [ G AT AR R A K state RS HE
*/

public int getHoldCount() {
return sync.getHoldCount();




public boolean isHeldByCurrentThread() {

return sync.isHeldExclusively();

}

/**
* RER 2B Thread INBiFFA
*/
public boolean isLocked() {

return sync.islLocked();

}

/>|<>k

* REAFH? ZikEltrue BNRME false
*/

public final boolean isFair() {

return sync instanceof FairSync;

}

/**

* RIUREA B 2 AT ZeAR

*/

protected Thread getOwner() {

return sync.getOwner();

}

/%%
* BT BAF 2 R S SRRV Y Thread 5 £
*/

public final boolean hasQueuedThreads() {

return sync.hasQueuedThreads();




BE A28 A S & 4

public final boolean hasQueuedThread(Thread thread) {

return sync.isQueued(thread);

}

e
* FRERF] AP BAAI

*/

public final int getQueuelLength() {
return sync.getQueuelLength();

}

/>|<>k

* Rk Thread® G, HEBAHHIFTE 1T fiThread 41k 1]

*/

protected Collection<Thread> getQueuedThreads() {

return sync.getQueuedThreads();

}

/**

* SRR R R IEAE SR BT A

*/

public boolean hasWaiters(Condition condition) {

if (condition == null)

throw new NullPointerException();

if (!(condition instanceof AbstractQueuedSynchronizer.Condit
onObject))

throw new IllegalArgumentException("not owner");

return sync.hasWaiters((AbstractQueuedSynchronizer.Condition(
bject)condition);

}
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