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mFE T Lock, JDKARINEH T ERBIRFH
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m = lock(): void :_T()Ccl(kl():_ =

m' = lockinterruptibly(): void t.ry { '

m = newCondition(): Condition // access the resource protected by this lock
m w tryLock(): boolean } finally {

m & tryLock(long, TimeUnit): boolean l.unlock();

=

unlock(): void })



B 1iAiBLock

B JUCHLockBySzE

Lock (java.util.concurrent.locks)

c ReadLockView in StampedLock (java.util.concurrent.locks)

€ © Segment in ConcurrentHashMap (java.util.concurrent)
C WriteLock in ReentrantReadWriteLock (java.util.concurrent.locks)
€ ° WriteLockView in StampedLock (java.util.concurrent.locks)

C ReadlLock in ReentrantReadWritelLock (java.util.concurrent.locks)

B LocksSEW = Em ;

> SR FImonitor lock(synchronized) E#RHRERE TS IEX
> EIHBYlockiZ2EER 5T Lock ActiontBEIFNRTEEL KR
> BBunlocki2fEEE S5 INEunlock Action ABREIFNARERI P8R
> A lockFunlocki2fE, Azreentrant(EN)BVlock/unlockiZfE, AFEEEAANEZFERTUE




B2 #iEReentrantLock i
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581 (Elsynchronized) , ZRFAFH. IFLAFRIFAME
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€ = ReentrantLock EE:EJIJI
ReentrantLock() class X { ReentrantLock
REE""E""L':’C"“?‘_]“'EE"} private final ReentrantLock lock = new EEZE (null). 31K
getHoldCount(): int ReentrantLock();
getQueuelength(): int /] ’
getWaitQueuelength(Condition): int /JF:DJj
hasQueuedThread(Thread): boolean ' . Reentra ntLock. lock()
hasQueuedThreads(): boolean pUb ic void m() { EI:%E% é%*l:l \_l_ﬂé&
hasWaiters(Condition): boolean |OC|(.|OC|((); // block until condition holds N ZXAE-X )\ X
isFair(): boolean try {
isHeldByCurrentThread(): boolean // ... method body /JEDJj

isLocked(): boolean } finally {

ReentrantLock.lock()

B E (Ziz-Xx ). ITEX

lock(): void TLock

lock.unlock()

lockinterruptibly(): void T1Lock
newCondition(): Condition TLock
toString(): String [Object
tryLock(): boolean Lock

AR
ReentrantLock.unlock()

FBE(RiE-Xx ). 1T
getOwner(): Thread

getQueuedThreads(): Collection<Thread=> ﬁz'lj:%)ﬁ
getWaitingThreads(Condition): Collection<Thread= Ree ntra ntLOC\k. I lock()

FEEul). T3

tryLock({long, TimeUnit): boolean | Lock

unlock(): void TLock
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B AR FHFRE, FHZ=, ATELockdiEftsynchronized#YObject.wait/notify 8E7J
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3 £{ECondition

B Condition-api

Condition

awalt(): void

awalt(long, TimeUnit): boolean
awaltNanos(long): long
awaltUninterruptibly(): void
awaltUntil{Date): boolean

signal(): void
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4 £iEReadWriteLock
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4 £iEReadWriteLock

public interface ReadWritelLock { {1} = ReadWriteLock (java.util.concurrent.locks)
Vit €, » ReadWriteLockView in StampedLock (java.util.concurrent.locks)
* Returns the Lock used for reading. €l i ReentrantReadWriteLock[java.util.concurrent.locks)
*

ReentrantReadWritelLock

* @l"EtUI"H the Lock used _ftjf" j"‘E‘ﬂﬂring static class initializer try | UN...

e
* {’, m % ReentrantReadWriteLock()
m % ReentrantReadWriteLock(boolean)
@NotNull() m % getQueuelength(): int
Lock readlLock ( ) : m = getReadHoldCount(): int
m = getReadlockCount(): int
m & getWaitQueuelength(Condition): int
J T m = getWriteHoldCount(): int
* Returns the lock used for writing. : ::EE:Z:i:::::g';ji::ﬂlean
* m % hasWaiters{Condition): boolean
‘M % isFair(): boolean

* @return the Lock used for writing
*/

@NotNull()

Lock writelLock();

isWriteLocked(): boolean
isWriteLockedByCurrentThread(): boolean
readlLock(): ReadlLock [ReadWritelock
toString(): String 1Object

writeLock(): WriteLock [ReadWritelLock
getOwner(): Thread

getQueuedReaderThreads(): Collection<Thread=
getQueuedThreads(): Collection<Thread=
getQueuedWriterThreads(): Collection<Thread=
getWaitingThreads(Condition): Collection<Thread =
getThreadld(Thread): long
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4 £iEReadWriteLock

L 155 N /J\1§IJ class CachedData {

Object data;
volatile boolean cacheValid;
final ReentrantReadWritelock rwl = new ReentrantReadWritelock();

class RWDictionary {
private final Map<5tring, Data> m = new TreeMap<String, Data>();

private final ReentrantReadWritelock rwl = new ReentrantReadWritelock(); void processCachedData() {
private final Lock r = rwl.readlock(); rwl.readlock().lock();
private final Lock w = rwl.writelock(); if (!cacheValid) {
[/ Must release read lock before acquiring write lock
public Data get(String key) { rwl.readlock().unlock();
r.lock(); rwl.writelock().lock();
try { return m.get(key); } try {
finally { r.unlock(); } [/ Recheck state because another thread might have
¥ J// acquired write lock and changed state before we did.
public String[] allKeys() { if (!cacheValid) {
r.lock(); data = ...
try { return m.keySet().tolArray(); } cacheValid = true; we Az 41T fch
finally { r.unlock(); } 1 j %dlﬂtpfli{gh' _HJE+§U
¥ // Downgrade by acquiring read lock before releasing write lock
public Data put(String key, Data wvalue) { rwl.readlock().lock();
w.lock(); T finally {
try { return m.put(key, value); } rwl.writelock().unlock(); // Unlock write, still hold read
finally { w.unlock(); } 1
¥ ¥
public void clear() {
w.lock(); try {
try { m.clear(); } use(data);
finally { w.unlock(); } T finally {
} rwl.readlock() .unlock();
¥ ¥
¥

¥



B 5 #iEStampedLock

B HRERE : Java8HRE L RYXIRE iRVER R 1TOOHAVHRER N, EEW T RIIRFKLX
HAXKEH %1, LESNREREVIERE,

m StampedLock@ARBIEANR, FAHANERIES

B StampedLockE =MEitRT, %5 nJiH B35 .
> Writing BiER
> Reading FEWMIEIET
> Optimistic Reading FRMIEIRT

> — " StampedLock AT HME (ZiE) MR HRTEBoAR, BIFRENG EIR(D]
— P EFIEAFRREstamp, EAHENNIASRTHIZGRR, HFORTZEE
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5 #iEStampedLock-API

BRFRAE
> long writeLock() FEZEXIXENE $i.
> long tryWriteLock() 13X 1FE 81, WMRPEIORRFZEIXFH,
> long tryWriteLock(long time, TimeUnit unit) 2iXIXE 58, IHREI0R K
BIR1F8,
> long writeLockInterruptibly() AT IREXS i,
RS
> void unlockWrite(long stamp)
> boolean tryUnlockWrite() 1IN E i, WNRZIZEFEEH, BN, &[0
true, &{N:R[Clfalse



5 #iEStampedLock-API

W IRENIEE .
> long readLock() FEZEIVIEIH HIRENE $il,
> long tryReadLock()Z1HRXFE R, IMR[EI0RI<ZH KT
> long tryReadLock(long time, TimeUnit unit) 2IX3XEFE ff)l‘l, SR [Bl0RTIE

BRI,
> long readLockInterruptibly() BT z{FREX %8,
W ORI

> void unlockRead(long stamp)

> boolean tryUnlockRead() ZHBEBITIEBIN—1 56, IRFE, NWEK, &
[Bltrue,ZNR[o]false



5 #iEStampedLock-API

m FREN R .
> long tryOptimisticRead() H#HEH{th&iFIH 50%, #FiR([D]0,
B IEEMRERMEDAIE, BIEMBESHRIE LT, UFISIEESHINE, RE
B BRTIREN:
> boolean validate(long stamp) S RMBIZEHE,
mORERNE, MNRBIBVIAELELS ANBYstamp, BRI VIR T\
> void unlock(long stamp)
B FIBFBIRY S aRES (FRT0)
> boolean isWriteLocked()
> boolean isReadLocked()



5 #iEStampedLock-API

W ARHRRR T
> long tryConvertToOptimisticRead(long stamp)

> long tryConvertToReadLock(long stamp)
> long tryConvertToWriteLock(long stamp)
B HRABIREAREPIEERH], StampedLock IR IET=NAZEEEBENIESHI:
> Lock asReadLock()
> Lock asWriteLock()
> ReadWriteLock asReadWriteLock()
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B 5 SHEiRERETR

mRH R FR&IE— 1 itEkEsFlInteger. MAX_VALUE/4, TERREIES X IZEE/\Y
FE8F (ZF) , BE: 4G +intel coreis

SW5Sr 10r10w lérdw 19rl1w
sync: 46411 48753 50692 38905
lock: 60485 60114 59921 36843
rwlock: 435214 477336 437045 48491
stamped: 84361 92289 81420 42111
optimistic: 30765 27147 29250 20763

B RIEAH: AP XEFHNEERRRBEANSE; RUBRITHNERERE;, AJENXE
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util

concurrent

atomic

€ AtomicBoolean

€ Atomiclnteger

€ AtomiclntegerArray

€. AtomiclntegerFieldUpdater
€ Atomiclong

€ AtomicLongArray

€. AtomicLongFieldUpdater
¢ AtomicMarkableReference
€ AtomicReference

¢ AtomicReferenceArray

€. AtomicReferenceFieldUpdater
€ AtomicStampedReference
€ DoubleAccumulator

€ DoubleAdder

€ LongAccumulator

€. LongAdder

€ Striped64

»Atomiclnteger/AtomicLong/AtomicBoolean/AtomicReference
REN T ENRFEM
»AtomiclntegerArray/AtomicLongArray/AtomicReferenceArray
RAXTEARR FE R
»AtomicintegerFieldUpdater/AtomicLongFieldUpdater/Atomic
ReferenceFieldUpdater 33X 5 BvolatilefZifBYint/long /XY R 5|
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B Z0APl: compareAndSet + {E1{ERIIE iR {E
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B Atomiclnteger/AtomicLong/AtomicBoolean/AtomicReference

»>Atomiclnteger/AtomicLong FERIER: Xt int. longT 2 HFEFFH, HALE
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>AtomicReferenceig Xy o | AR T SR FEHT
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B AtomiclntegerFieldUpdater/AtomicLongFieldUpdater/AtomicReference
FieldUpdater BT R I98Y, ST BENEEIRFEHEs. EAFN:

> TR volatile 2B, E&IEZ BIHFZETENRIUEIZLEIAT R
PEPITEMNARBFR—EZRERINNINAFE (FEREIMTTrgEE
public/protected/default/private, EHRITIRFEMBRBFEGERERNENZFE) -
PXIITFRKRNFE, FRENEEEEREN, REFRAILIFRXENFE,

>»HEER B E, feeEfinalfE, EAfinalBNiEXERIE.

>»HEEREfTE, FREeRT=E, e AaeEllstaticREF,

> X FAtomiclntegerFieldUpdaterflAtomicLongFieldUpdater R EEEEKint/longR B MFER, REEIE

N EHEIRER (Integer/Long) . WREBEAEBIERXEMFEFRAtomicReferenceFieldUpdater,
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B AtomicStampedReference/AtomicMarkableReference, 3| N\kRas/FRiA3K
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> AtomicStampedReference IDA T intdBE; (kA=) , IBR T EEHIRER, FRRABA

> AtomicMarkableReference IDNT —1booleantril, IMEERETTE T, KA RABA
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B Unsafe BY CAS (compareAndSwap)
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B AFFEMunsafe. LockSupportZFLIH 2 YReentrantLock
> 1. S2Ilock/unlock

> 2. SEMAF. FERFRT;
> 3. SCIE[EN
> 4, SLUARERBTIEX
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