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package com.aysaml.demo.test;

import com.google.common.util.concurrent.ThreadFactoryBuilder;

import java.util.concurrent.ExecutorService;
import java.util.concurrent.LinkedBlockingQueue;
import java.util.concurrent.ThreadFactory;

import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

/**

* SynchronizedDemo 75:47
* @author wangning

* @date 2019-11-26

*/
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public class SynchronizedDemo {

private static int count = 0;

private static void addCount() {
count++;

}

public static void main(String[] args) {
int loopCount = 1000;

ThreadFactory namedThreadFactory = new ThreadFactoryBuilder()
.setNameFormat("demo-pool-%d").build();
ExecutorService executorService = new ThreadPoolExecutor(10, 1000,
60L, TimeUnit.SECONDS,
new LinkedBlockingQueue<>(10), namedThreadFactory, new ThreadPoolExecutor.
bortPolicy());

for (inti = 0; i < loopCount; i++) {
Runnable r = SynchronizedDemo::addCount;
executorService.execute(r);

}

executorService.shutdown();
System.out.printIn(SynchronizedDemo.count);

}
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private static synchronized void addCount() {
count++;

}
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package java.util.concurrent.atomic;

import java.util.function.IntUnaryOperator;
import java.util.function.IntBinaryOperator;
import sun.misc.Unsafe;

public class Atomiclnteger extends Number implements java.io.Serializable {
private static final long serialVersionUID = 6214790243416807050L;

// 18 Unsafe.compareAndSwaplnt #HTEUEEFT
private static final Unsafe unsafe = Unsafe.getUnsafe();

/] RFREE, BIREIE

private static final long valueOffset;

static {
try {
valueOffset = unsafe.objectFieldOffset
(Atomiclnteger.class.getDeclaredField("value"));
} catch (Exception ex) { throw new Error(ex); }

}

private volatile int value;

/‘k*
* T a YHERTMIERREL

* @param initialValue the initial value

*/
public AtomicInteger(int initialValue) {

RS0 —SCH{REEIAE Java A9 N Fhal


https://ld246.com/article/1575451871336

value = initialValue;

}

/ **
* TSHEREEOMENO
*/

public Atomiclnteger() {
}

/**
* IR1E2RIE
*

* @return the current value
*/
public final int get() {
return value;
}

/**
“iRERtRE, BvalueZfERvolatileXi@E={Eln, FILA—EZIEK, EfttEiz27B1ER value
(5

* @param newValue the new value

*/

public final void set(int newValue) {
value = newValue;

}

/**
*IRELEENE, BidERAUnsafefYIEIRIZ B A MRIELER B EMMEE BNER]
* @param newValue the new value
* @since 1.6
public final void lazySet(int newValue) {
unsafe.putOrderedint(this, valueOffset, newValue);
}

/**
* RFHINREHE, REIRE

* @param newValue the new value
* @return the previous value
*/
public final int getAndSet(int newValue) {
return unsafe.getAndSetint(this, valueOffset, newValue);
}

/**
* 53 CAS KZ=UIREFE, AINiREtrue
* @param expect the expected value

* @param update the new value
* @return {@code true} if successful. False return indicates that
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* the actual value was not equal to the expected value.
*/
public final boolean compareAndSet(int expect, int update) {
return unsafe.compareAndSwaplnt(this, valueOffset, expect, update);

}
/**

* {£F3 CAS LVE#E

* <p><a href="package-summary.html#weakCompareAndSet" >May fail
* spuriously and does not provide ordering guarantees</a>, so is

* only rarely an appropriate alternative to {@code compareAndSet}.

*

* @param expect the expected value

* @param update the new value

* @return {@code true} if successful

*

public final boolean weakCompareAndSet(int expect, int update) {
return unsafe.compareAndSwaplnt(this, valueOffset, expect, update);

}

/**
* JRFIEIN

* @return the previous value
*/
public final int getAndincrementy() {
return unsafe.getAndAddInt(this, valueOffset, 1);

}

/**
* JRFm1

* @return the previous value
*

public final int getAndDecrement() {
return unsafe.getAndAddInt(this, valueOffset, -1);
}

/**

* [RFIEINGEEE

* @param delta the value to add
* @return the previous value
*/
public final int getAndAdd(int delta) {
return unsafe.getAndAddInt(this, valueOffset, delta);

}

/'k*
* Atomically increments by one the current value.
*

* @return the updated value
*/
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public final int incrementAndGet() {
return unsafe.getAndAddInt(this, valueOffset, 1) + 1;

}
/**

* Atomically decrements by one the current value.
*
* @return the updated value
*/
public final int decrementAndGet() {
return unsafe.getAndAddInt(this, valueOffset, -1) - 1;
}

/'k*
* Atomically adds the given value to the current value.
* @param delta the value to add
* @return the updated value
*/
public final int addAndGet(int delta) {
return unsafe.getAndAddInt(this, valueOffset, delta) + delta;
}

/**
* Atomically updates the current value with the results of
* applying the given function, returning the previous value. The
* function should be side-effect-free, since it may be re-applied
* when attempted updates fail due to contention among threads.
*
* @param updateFunction a side-effect-free function
* @return the previous value
* @since 1.8
*/
public final int getAndUpdate(IntUnaryOperator updateFunction) {
int prev, next;
do {
prev = get();
next = updateFunction.applyAsint(prev);
} while (lcompareAndSet(prev, next));
return prev;

}
/**

* Atomically updates the current value with the results of

* applying the given function, returning the updated value. The

* function should be side-effect-free, since it may be re-applied

* when attempted updates fail due to contention among threads.

*

* @param updateFunction a side-effect-free function

* @return the updated value

* @since 1.8

*

public final int updateAndGet(IntUnaryOperator updateFunction) {
int prev, next;
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do {

prev = get();

next = updateFunction.applyAsint(prev);
} while (lcompareAndSet(prev, next));
return next;

/'k-k
* Atomically updates the current value with the results of
* applying the given function to the current and given values,
* returning the previous value. The function should be
* side-effect-free, since it may be re-applied when attempted
* updates fail due to contention among threads. The function
* is applied with the current value as its first argument,
* and the given update as the second argument.
*
* @param x the update value
* @param accumulatorFunction a side-effect-free function of two arguments
* @return the previous value
* @since 1.8
*/
public final int getAndAccumulate(int x,
IntBinaryOperator accumulatorFunction) {
int prev, next;
do {
prev = get();
next = accumulatorFunction.applyAsint(prev, x);
} while (lcompareAndSet(prev, next));
return prev;

}

/'k-k
* Atomically updates the current value with the results of
* applying the given function to the current and given values,
* returning the updated value. The function should be
* side-effect-free, since it may be re-applied when attempted
* updates fail due to contention among threads. The function
* is applied with the current value as its first argument,
* and the given update as the second argument.
*
* @param x the update value
* @param accumulatorFunction a side-effect-free function of two arguments
* @return the updated value
* @since 1.8
*/
public final int accumulateAndGet(int x,
IntBinaryOperator accumulatorFunction) {
int prev, next;
do {
prev = get();
next = accumulatorFunction.applyAsint(prev, x);
} while (lcompareAndSet(prev, next));
return next;
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/**
* Returns the String representation of the current value.
* @return the String representation of the current value
*/
public String toString() {

return Integer.toString(get());

}
/**

* Returns the value of this {@code Atomiclnteger} as an {@code int}.
*/
public int intValue() {

return get();

}
/**

* Returns the value of this {@code Atomiclnteger} as a {@code long}
* after a widening primitive conversion.
* @jls 5.1.2 Widening Primitive Conversions
*/
public long longValue() {
return (long)get();

}

/**
* Returns the value of this {@code Atomiclnteger} as a {@code float}
* after a widening primitive conversion.
* @jls 5.1.2 Widening Primitive Conversions
*/
public float floatValue() {
return (float)get();

}
/**

* Returns the value of this {@code Atomiclnteger} as a {@code double}
* after a widening primitive conversion.
* @jls 5.1.2 Widening Primitive Conversions
*/
public double doubleValue() {
return (double)get();

}
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static final class Node {
/** FRE— "I REEREEN, RAAEZERR Y/
static final Node SHARED = new Node();
/** FRIE— B R A AER */
static final Node EXCLUSIVE = null;

static final int CANCELLED = 1;
static final int SIGNAL = -1;
static final int CONDITION = -2;

static final int PROPAGATE = -3;

[ LA E R RSRISAAPIRES */

volatile int waitStatus;

/** BUgK */
volatile Node prevy;

/< Ik */

volatile Node next;

/** BT REFERE */
volatile Thread thread:;
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[ (RETFT—METFERIRSRINode */
Node nextWaiter;

/**

* BRATEREEHEER
*/
final boolean isShared() {
return nextWaiter == SHARED;

}
/**

* Returns previous node, or throws NullPointerException if null.
* Use when predecessor cannot be null. The null check could
* be elided, but is present to help the VM.

*

* @return the predecessor of this node
*
final Node predecessor() throws NullPointerException {
Node p = prey;
if (p == null)
throw new NullPointerException();
else
return p;
}

Node() { // F&WEERE, BASHEER
}

Node(Thread thread, Node mode) { // BFHhE T —1EHEF&ENodeTT =
this.nextWaiter = mode;
this.thread = thread;

}

Node(Thread thread, int waitStatus) { // BT &8 A &LIERSHINode
this.waitStatus = waitStatus;

this.thread = thread;
}
}

£ AQS FEX TN R OBIALET

/** SEBAFIRISLE S, YERBATIRIHISBI TS =, RegiEidsetHead ) 5iEIREE,

* XN EIEENodeN T EEEES, @H:XZHJ‘GC HEBER, YRRIEwaiteStatus/5CA
CELLEDJ;&,U,

*/

private transient volatile Node head;

/**

* T RFERES SN RS A,
* Bidenq()FEREE.

/

private transient volatile Node tail;

XA BAFIRYEEE I T E
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AQS
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Bk iR

acquire(int arg) M AR CIRENEE, RS,
acquirelnterruptibly(int arg) IR ST UERENEL,
SRAR BT L,

acquireShared(int arg) HEETORENEL, 28
i

acquireSharedInterruptibly(int arg) HE=E
ERE, UNSRAEARETIALE,

tryAcquire(int arg) SEEM SRIVREEL. H
XEITEM,

tryAcquireNanos(int arg, long nanosTimeout)

I SARTUIRENEE, ANERMBPUTNIpLE, WNERE T LA EEATAYE) nanosTimeout , NS,
tryAcquireShared(int arg) S A EARTUIREN

o

tryAcquireSharedNanos(int arg, long nanosTimeout)

I SRETERENE, AR PTIGIE, WNREN T LS EERIES A nanosTimeout , MK,

addWaiter(Node mode) BEEIEAEIAZICL
BAZURAE.
acquireQueued(final Node node, int arg) =]

HRESTRIEA RN TIEESS B2, FRIRESHIZIEESHIETERE T

selfinterrupt() FeEE— Nl
=P s P

Bix iR

release(int arg) DA SRR SR,
releaseShared(int arg) PSRRI SR,
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tryRelease(int arg) HEIRENTE R IR SR
TH—MEM. BFXEBITER,

tryReleaseShared(int arg) HEIREIRNSHR R IR
= F— R

unparkSuccessor(Node node) FASRIGEET /2,
h. RIRIZIS

BRT Hb, 7E Java FiXE BEORN—R5ISSIsRNEL.

WriteLock ¢ ReadlLock ReentrantLock

ReadWritelLock =

ReentrantReadWritelLock

90 BB EE IR RSLIL, . . #SLI T #0, =&95!
ROEsd, SHFIRTEAD, Hep EX TSRS, LA

SREBEATAZISEH TS .
BScElE— RIS
package com.aysaml.demo.test;

import java.util.concurrent.locks.Lock;
import java.util.concurrent.locks.ReadWriteLock;
import java.util.concurrent.locks.ReentrantReadWriteLock;

/**
* BAEE R

* @author wangning
* @date 2019-11-26

*/
public enum Locker {
instance;

private Locker() {
}

private static final ReadWriteLock lock = new ReentrantReadWriteLock();
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public Lock writeLock() {
return lock.writeLock();
}
}

SALEATLATE _EsARRIZRNNTT A EENSHEEL |

private static void addCount() {
Lock locker = Locker.instance.writeLock();
locker.lock();
count++;
locker.unlock();

}

Ejﬁ;ﬁ‘éﬁ%%, RLAME (REREXMNMAREXAARY, ERLEEAHAARET, Bie, BRYR(]
HAF) .

SynchronizedDemo

1000

Process finished with exit code @

FIRINBS TUbAR

BTERM, EARMRRITF—NEIZNEERE, EttEEOmE s,
TSN EABREEY, BERAF— M EAEREEM, FEERE.

&7 LA Lock #ORISLIE, FHAIFNEXE Java PHBE=AEEXI, TE—FKE.

IS ISRPASIEIE R =R

FERTIEEHETHEMN, BAFR—NAES M EAERE. S, SRURFLLERIE
i,i’l‘ﬁl:lﬂ‘& synchronized M=, ESHERA CAS HRIERRRE, FTLAERIES AT LAKIE
1=
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ReentrantReadWritelock.ReadlLock
1trantReadWritelock.WritelLock
Sync
ReentrantReadWriteLock()
ReentrantReadWritelock( b fair)
ReentrantReadWritelLock.WriteLock writelLock()

sentrantReadWriteLock.ReadLock readLock()

Sync A tQueuedSynchroni

NonfairSync Sync

FairSync Sync

ReadLock Lock, java.io.Serializable

WritelLock Lock, java.io.Serializable

BiEEDBIEMIBISCI :
e ReadlLock
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ReadLock Lock, java.io.Serializable

Sync

ReadLock{ReentrantReadWriteLock Llock)

lock() .acquireShared|(

lockInterruptibly() InterruptedException
.acquireSharedInterruptibly( )

tryLock()
.tryReadLock()

tryLock( ime ., TimeUnit unit)
Interruptec leﬂﬁf
.tryAcquireSharedNanos( unit.toNanos(timeout

unlock()
.releaseShared(

Condition newCondition()
UnsupportedOperationException()

String toString()

e WriteLock
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WriteLock Lock, java.io.Serializable

Sync
WriteLock(ReentrantReadWriteLock lock)

lock()
.acquire(

lockInterruptibly() ! InterruptedException
.acquireInterruptibly( ]

tryLock( )
-tryWriteLock()

tryLock( timeout, TimeUnit unit)
InterruptedException
tryAcquireNanos unit.toNanos(timeout))

unlock()
.release(

Condition newCondition()
.newCondition()

String toString()

isHeldByCurrentThread()
.isHeldExclusively()

getHoldCount()
.getWriteHoldCount()

A LAERF PRI INBHR FERE — T R ERYZRFS Sync ¢
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AbstractQueuedSynchronizer

sharedCount ( c)

exclusiveCount( c)
HoldCounter

ThreadLocalHoldCounter
ThreadLocal<HoldCounter>

ThreadLocalHoldCounter
HoldCounter

Thread

readerShouldBlock()

writerShouldBlock()

tryRelease( releases)

tryAcquire( acquires)

tryReleaseShared( unused)
IllegalMonitorStateException unmatchedUnlockException()

tryAcquireShared( unused)
fullTryAcquireShared(Thread current)

Sync 2 H—MESRAERE, BHET
S T HESHELANELSERE, EEHEFR—NIHZIRGH, MELSHIATIBEHEZIIRG
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5, BBRATHA SRR BIRE AQS HTIEME:
56 (J43)
o

public void lock() {
sync.acquire(1);

}

X2 WriteLock RYIN#L7TE, BILABRIIIBSERR B2 T Sync A9 acquire(int arg) 73i%, MiXA™
AR AQS LIy, BfEA final XEFFRMEN, EFEFATES,

public final void acquire(int arg) {
if (ItryAcquire(arg) &&
acquireQueued(addWaiter(Node.EXCLUSIVE), arg))
selfinterrupt();
}

il W H2aVe, AILAERMT 7N GE:

o tryAcquire: Z=i3RENEH, IRENAIIMIZEPUASHIRE true , BNIRE false . FFEBEITELI.
e addWaiter: EHEIZIEIANEI CLH BAZIBAE. E8LH,

e acquireQueued: ZFIEAERTRIEATHERNSRH TIHESR BERERESILE; FRIREISRZ
ESFHFUIREPERETINT. S8

o selfinterrupt: F=4hlty, 25,

AIEEA 1 AQS HAZFRIAT state F1 ZA2FAPAFIERL, AQS NNHiREHIRYE TESERR LR 2RISR
REPLFNSERSPATIRILEAPATIRIE, T AQS HUFEAILIBEES T35S
tate FHTIEHURIE, TEFE ReentrantReadWriteLock HfJ Sync 57 tryAcquire /5i%:

protected final boolean tryAcquire(int acquires) {
/] SRENHERIEE
Thread current = Thread.currentThread();
// EF|stateTTE, BIEIHINEL
int ¢ = getState();
// REEMIVEE, LR T{R16MZFRRE N
int w = exclusiveCount(c);
/] EZEREEEIFE
if (c!=0){
// (Note: if c!= 0 and w == 0 then shared count != 0)
// INREHEE N0 EIFEPRISIEARE HR14AE, R([A false
if (w == 0 || current != getExclusiveOwnerThread())
return false;
// NRBENSEERNTHAEE (65535) , BHHRE
if (w + exclusiveCount(acquires) > MAX_COUNT)
throw new Error("Maximum lock count exceeded");
// Reentrant acquire
setState(c + acquires);
return true;

}
/] ARELAEEN0, FEIRLSIEFEEEIPAMIREIRY; HENMRBEICASIEINSLAZE
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VS EIES
if (writerShouldBlock() ||
lcompareAndSetState(c, ¢ + acquires))
return false;
/] REIAREENBEREE
setExclusiveOwnerThread(current);
return true;

}
B3kET addWaiter /53%:

private Node addWaiter(Node mode) {
Node node = new Node(Thread.currentThread(), mode);
// Try the fast path of enqg; backup to full enq on failure
Node pred = tail;
if (pred != null) {
node.prev = pred;
// BT CAS & BRES
if (compareAndSetTail(pred, node)) {
pred.next = node;
return node;
: }
// SNRABIINZ R =
enq(node);
return node;

}
eng(Node node) /50T :

private Node enq(final Node node) {
for (i) {
Node t = tail;
if (t == null) { // Must initialize
if (compareAndSetHead(new Node()))
tail = head;
} else {
node.prev = t;
if (compareAndSetTail(t, node)) {
t.next = node;
return t;
}
}
}
}

AJLAEE] enq ISEERTRHRERISN—HENRERER, BRI,

SO ABMRERURT LA BRIEAR Y tail IEREHR. PSR prev ERIRIREHTR, SRiRE
MR next BRI A,

e

public void unlock() {
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sync.release(1);

}
FEMERAT Sync /Y release 73i%, TEEEXNIIEEMMTHA:

public final boolean release(int arg) {
if (tryRelease(arg)) {
Node h = head;
if (h '= null && h.waitStatus != 0)
// MREETI
unparkSuccessor(h);
return true;

}

return false;

}
Singissl, tryRelease(arg) H AQS BYFERBITES,

protected final boolean tryRelease(int releases) {
if (lisHeldExclusively())
throw new IllegalMonitorStateException();
int nextc = getState() - releases;
boolean free = exclusiveCount(nextc) == 0;

if (free)
setExclusiveOwnerThread(null);
setState(nextc);
return free;
}
Rt B, RSB CAS {83 waitStatus J9 0 SRSEIAY, AEEIE
IREELEFE **,

RNTHEERE, EXEEE—T WriteLock B T{ERIZE:
0 IDBHRIE
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public void lock() {
sync.acquireShared(1);

EABEEYH tryAcquireShared(arg) 75iEFAENEISIRTS

public final void acquireShared(int arg) {
if (tryAcquireShared(arg) < 0)
doAcquireShared(arg);
}

i
addWaiters5iE :

WNSRIRENKML, /M8 doAcquireShared(int arg) 77iABhERNIRENELEIRE:

private void doAcquireShared(int arg) {
final Node node = addWaiter(Node.SHARED);
boolean failed = true;

try {
boolean interrupted = false;
for () {
final Node p = node.predecessor();
if (p == head) {

JRIEEEE: —SCH{REEEAR Java B9 N fhe


https://ld246.com/article/1575451871336

int r = tryAcquireShared(arg);
if (r>=0){
setHeadAndPropagate(node, r);
p.next = null; // help GC
if (interrupted)
selfinterrupt();
failed = false;
return;

}

}

if (shouldParkAfterFailedAcquire(p, node) &&
parkAndCheckinterrupt())
interrupted = true;

}
} finally {
if (failed)
cancelAcquire(node);
}

}
BE—T tryAcquireShared(int unused) /5i%:
protected final int tryAcquireShared(int unused) {

Thread current = Thread.currentThread();
int ¢ = getState();
// SNREfEEFRE LR T B8, NHBIZAEREUEBIRM, HEAFEFRE
if (exclusiveCount(c) '= 0 &&
getExclusiveOwnerThread() != current)
return -1;
int r = sharedCount(c);
if (‘'readerShouldBlock() &&
r < MAX_COUNT &&
compareAndSetState(c, ¢ + SHARED UNIT)) {
if (r==0){
firstReader = current;
firstReaderHoldCount = 1;
} else if (firstReader == current) {
firstReaderHoldCount++;
} else {
HoldCounter rh = cachedHoldCounter;
if (rh == null || rh.tid != getThreadld(current))
cachedHoldCounter = rh = readHolds.get();
else if (rh.count == 0)
readHolds.set(rh);
rh.count++;

}

return 1;

return fullTryAcquireShared(current);

}

EXNFATIUAE, MREMBSZELRI TS, WIRIZABRBUSIAN, HASFGHRE,
RURLATRE T EMEESHRBERE, NIARZAZBIMTATE, RIIRBUED. EMAIEIREER
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HMEIRE, RDRYER “1<<16"
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AIREIESRZ fE/IMK R ERAN, RMEBET; BRERNTEITER. MSttRs, MMt

Z, ALIEBESED/ M UREZAIEXIER, JINERKEINR: $iHyoKBESE. AQS, CAS,
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