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public class Foo {
public void one() { print("one"); }
public void two() { print("two"); }
public void three() { print("three"); }

}
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Semaphore (SSSFEHT

import java.util.concurrent.Semaphore;
class Foo {
public Semaphore seam first two = new Semaphore(0);

public Semaphore seam_two_second = new Semaphore(0);

public Foo() {
}

public void first(Runnable printFirst) throws InterruptedException {
printFirst.run();
seam _first_two.release();

}

public void second(Runnable printSecond) throws InterruptedException {
seam first_two.acquire();
printSecond.run();
seam_two_second.release();

}

public void third(Runnable printThird) throws InterruptedException {
seam_two_second.acquire();
printThird.run();
}
}

CountDownlatch i1#§=28i (XBEEQT—TXMAZE, (il L—MEENEE
ME—h9)

import java.util.concurrent.CountDownLatch;
class Foo {

[IEXFRNIT AR, TTEER 1

private CountDownLatch second = new CountDownLatch(1);
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private CountDownLatch third = new CountDownLatch(1);
public Foo() {

}

public void first(Runnable printFirst) throws InterruptedException {

// printFirst.run() outputs "first". Do not change or remove this line.
printFirst.run();
second.countDown(); //secondit+£428 B TE0R—

}

public void second(Runnable printSecond) throws InterruptedException {

- second.await(); /fS=RIZAZNM A\ secondBIHZ=REFFIh, REZLIHEA0M REAILES
WHAT
// printSecond.run() outputs "second". Do not change or remove this line.
printSecond.run();

third.countDown(); //thirdi 282880 —
}

public void third(Runnable printThird) throws InterruptedException {
third.await(); //SSRIZAZMAthirdRIXZ=RLFSIF, REIHEDI0 ERERIZES SN

// printThird.run() outputs "third". Do not change or remove this line.
printThird.run();
}

}
CountDownlLatch SRR

public class CountDownLatch{

private static final class Sync extends AbstractQueuedSynchronizer{

;;*
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protected int tryAcquireShared(int acquires) {
return (getState() ==0) 7 1:-1;
}

}

private final Sync sync;
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* UNERMRTLAR:
* EREAWSERNCERTERE, SETEEASEIHRTETT, BBHAL InterruptedExc
ption &, * BAREENP RS S ERR.

*/

public void await() throws InterruptedException {
sync.acquireSharedInterruptibly(1);

}

/**
* R EIFRREYITEL, WNRITEUAEIE, WM EERISE
* WNRERITHATE, ADIHE
*INRFRITHETE, BARMBEENSESSENFNTHITIRSLAHTEHERE
*NRERITHETE, WHAEAMY
*/
public void countDown() {
sync.releaseShared(1);
}

AbstractQueuedSynchronizer B3RS

/**
*RM—MEZR, R SCIMRER STt ST (FIFO) E SRR EBFIER AL R (ESE, FHS).
KPR IKRZE
* RERELSSRAEL, XERSSHFETRNRFIntERETRE.
public abstract class AbstractQueuedSynchronizer
extends AbstractOwnableSynchronizer
implements java.io.Serializable {

/**
* BEPIRE FEREITENZIRERIES Y NAIEX
*/
private volatile int state;
/**

* DAHESARIVGREN, WNREAETHRRPIASIZELE.
* B5ti@id Thread.interrupted 75iARAZEEETIN, WREFRMHEE.
* A tryAcquireShared (FHCountDownLatch RERSESYncLHl) REGLFIBIRSE SR STHIFREL
*/
public final void acquireSharedInterruptibly(int arg)
throws InterruptedException {
if (Thread.interrupted()) //teEZ&ERERTHIIRE
throw new InterruptedException();
if (tryAcquireShared(arg) < 0) //H@BEMNSRAPNSERRIFERLZ&EII THRENISR
doAcquireSharedInterruptibly(arg); //LAX= ol Fii&Ez{IREN

/**
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* LA AT AT RTUIREL
* BRI RESAE—E CHINodelIAZISyncQueue(EERAFY), BAFIE
*/
private void doAcquireSharedInterruptibly(int arg)
throws InterruptedException {
final Node node = addWaiter(Node.SHARED); //#&33& LAHE=E NN ZISEFENT
try {
for (;;) {
final Node p = node.predecessor();
if (p == head) {
int r = tryAcquireShared(arg);
if (r >=0) {
setHeadAndPropagate(node, r);
p.next = null; // help GC
return;

}

}
if (shouldParkAfterFailedAcquire(p, node) &&
parkAndCheckInterrupt())
throw new InterruptedException();
}
} catch (Throwable t) {
cancelAcquire(node);

throw t;
}
}
}
/**
* XML NI N e E TN SR BFIE R RS AR 7 &,
*/

public abstract class AbstractOwnableSynchronizer
implements java.io.Serializable {

e
“ IR ERAESHSRIEE
*/

private transient Thread exclusiveOwnerThread;

/**
REHARERE SHEBRIEE. — P nullBEERRNSEAERERHENIR, A EASEN
ARz akvolatile=E&iAIa,
*/
protected final void setExclusiveOwnerThread(Thread thread) {
exclusiveOwnerThread = thread;

}

/'k-k
*&[ElsetExclusiveOwnerThread RGIREMILAE, EnUlllIRMKIRE. XM HIEASEIME
$ajvolatile==ERi1a],

*/
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protected final Thread getExclusiveOwnerThread() {
return exclusiveOwnerThread;

}
}

Threadi@NIEEEEERIIRS

public class Thread implements Runnable{

/**

* NSHRZAEEEE TR, X1 PR SWXANTTIAER. EOER, NRXNTTIER
DIERMIX, S8 * XA =R Efalse (B%ﬂE%%EY:E@RUEI)%ZI‘EW&E}XEP%)

* LRI, BTEAEETIREPRE. XM T5iESiRE false,

*/

public static boolean interrupted() {
return currentThread().isInterrupted(true);

}

/**
* INLLFREE TN, L2 "PEPRES" AZXANEIEFE
* AhFAEESIASRIGAE, T iE=RE]false
*/
public boolean isInterrupted() {
return isInterrupted(false);

}

/**
* INELRERREFUWIIAS. &2 "REPRE" BB EER Clearinterrupted SEURTE.
* @HotSpotIntr|n5|cCand|date HotSpotRJavafy—FhEIAL, XN ARSI RIS

*/
@HotSpotlintrinsicCandidate
private native boolean isInterrupted(boolean ClearInterrupted);

}

AbstractQueueSynchronizer.Node

MENERR, RIEEINode X E— M EAZAIEIA, &—ANode;kW%BX]‘F_\“L—/l\é%FE, Bl
fEELAZRTId, A waitStatus’ FERIMRGIENFGHFRS, REREEERNSHEIET 2RTHITHY
FFFHERMIIHRIER) .
B HILZAHTING, #iEiTAbstractQueueSynchronizer Z8lE—"SyncQueue ([EIZFAFY
 XAPAFIRT LA REFMET
1.SHARED H=H&T: AT RIFE S NI HUTAVERE, BIREREEIREESLINEAR R,
2.EXCLUSIVE R 51&RZ: PSR SIFE— N AT A THIZE.

Hi@id Semaphore {SS-2FEMT & CountDownLatch #1884 B9/5 R BRI ATBRT AT = (b
THREESIPAVITEON0RS, BAFIRRIZAESRIBSFINSRIGEEEE) .
/**

* Wait queue node class.
*

* <p>The wait queue is a variant of a "CLH" (Craig, Landin, and
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* Hagersten) lock queue. CLH locks are normally used for

* spinlocks. We instead use them for blocking synchronizers, but
* use the same basic tactic of holding some of the control

* information about a thread in the predecessor of its node. A

* "status” field in each node keeps track of whether a thread

* should block. A node is signalled when its predecessor

* releases. Each node of the queue otherwise serves as a

* specific-notification-style monitor holding a single waiting

* thread. The status field does NOT control whether threads are
* granted locks etc though. A thread may try to acquire if it is

* first in the queue. But being first does not guarantee success;

* it only gives the right to contend. So the currently released

* contender thread may need to rewait.

*

* <p>To enqueue into a CLH lock, you atomically splice it in as new
* tail. To dequeue, you just set the head field.

* <pre>

* +--m--- + prev +----- + +----- +
*head| |<----| |<----] | tail
* +------ + +----= + +----- +

* </pre>

*

*

<p>Insertion into a CLH queue requires only a single atomic
* operation on "tail", so there is a simple atomic point of
* demarcation from unqueued to queued. Similarly, dequeuing
* involves only updating the "head". However, it takes a bit
* more work for nodes to determine who their successors are,
*in part to deal with possible cancellation due to timeouts
* and interrupts.
*
* <p>The "prev" links (not used in original CLH locks), are mainly
* needed to handle cancellation. If a node is cancelled, its
* successor is (normally) relinked to a non-cancelled
* predecessor. For explanation of similar mechanics in the case
* of spin locks, see the papers by Scott and Scherer at
* http://www.cs.rochester.edu/u/scott/synchronization/
*
* <p>We also use "next" links to implement blocking mechanics.
* The thread id for each node is kept in its own node, so a
* predecessor signals the next node to wake up by traversing
* next link to determine which thread it is. Determination of
* successor must avoid races with newly queued nodes to set
* the "next" fields of their predecessors. This is solved
* when necessary by checking backwards from the atomically
* updated "tail" when a node's successor appears to be null.
* (Or, said differently, the next-links are an optimization
* so that we don't usually need a backward scan.)
*
* <p>Cancellation introduces some conservatism to the basic
* algorithms. Since we must poll for cancellation of other
* nodes, we can miss noticing whether a cancelled node is
* ahead or behind us. This is dealt with by always unparking
* successors upon cancellation, allowing them to stabilize on
* a new predecessor, unless we can identify an uncancelled
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* predecessor who will carry this responsibility.
*

* <p>CLH queues need a dummy header node to get started. But
* we don't create them on construction, because it would be wasted
* effort if there is never contention. Instead, the node
* is constructed and head and tail pointers are set upon first
* contention.
*
* <p>Threads waiting on Conditions use the same nodes, but
* use an additional link. Conditions only need to link nodes
*in simple (non-concurrent) linked queues because they are
* only accessed when exclusively held. Upon await, a node is
* inserted into a condition queue. Upon signal, the node is
* transferred to the main queue. A special value of status
* field is used to mark which queue a node is on.
*
* <p>Thanks go to Dave Dice, Mark Moir, Victor Luchangco, Bill
* Scherer and Michael Scott, along with members of JSR-166
* expert group, for helpful ideas, discussions, and critiques
* on the design of this class.
*
/
static final class Node {

}
KFEIR, WAIERIRRIMETT, WRSIE. E8ARIE, BRIETe,
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