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o RFNFEAZSSE , kil ConcurrentHashMap. CopyOnWriteArrayList,
o BFAFEL2P\FI ( Queue/Deque ) , U0 ArrayBlockingQueue, SynchronousQueue,
o BEMBFARNERELEIRTE.

BEMRBIARELRSAR, , SIEEMNEEA synchronize A , ZIETEIMEMILAY , tanE
FHEGLIMAY ConcurrentHashMap EH AN, BNEEREEFANGEER , BRsE
W, HARERNRENESSRERDS | i TRENEERLSELI.
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=&5 , A ConcurrentHashMap EH AR SSCIItBAEARRTER | AEe—HEmie.
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o EMEANZLELZETE,

o BERMEREGERHARET Map FERIEE , BREBERLHLIRIRE.

o MIBFABN , HEHE ConcurrentHashMap B T BPLL /5 &R E AR,

o RIFREBENR ConcurrentHashMap BESHIEH | BRINRZS O ERIERETERER
7,

SKEFEREETIEZAIRHANNS , ERREEEWEREZREY HashMap

ConcurrentHashMap, $XX—HHAARENHELZHENEERE , EEXEAEE=—HEILL

NETEN , BERMABXE , £ CAS FEMEENS , FESE Java HMERFAIFH

REBEENRFNNE.
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IEREM _ERIRGH !

private static class SynchronizedMap<K,V>

implements Map<K,V>, Serializable {

private final Map<K,V> m; // Backing Map
final Object mutex; // Object on which to synchronize
/.

public int size() {

synchronized (mutex) {return m.size();}

/] .

FrLA , Hashtable sy & RS EEMA , BREESEIESEHFXIIET.
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B, FixXEElF , ConcurrentHashMap BUIRITSCIIESC—EMTEW |, LLal7E Java 8 gk
£ TIEERNTN (Java 7 HELBEADEFT ) |, FibA , BXESIRS TSR, SHWHE
BHE , MHEARRMRARNEEXS.
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o DR, BHMEHAREPHITOER (Segment ) , EENZ HashEntry F9%84H , 1 HashMap
KM, IBRERNZEBRUERTIEI.

o HashEntry PIEMEEF volatile BY value FESRIRUER] M , BRI T AT ZEXISRAINLHILAL
BRI Unsafe I2R9EERES , LLaN volatile access , EEIESSRERDIRIE , LIS
BE , EeE Unsafe PAYRSZIRIEERE JVM intrinsic LAY,
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EHERIRT® , Segment BUEIERFTIBAY concurrentcylevel R5E , BEUAZ 16 , tBRILAEAR
NIERMERHEE. (T2, Java EECE 2 NEHE , IRHAEREM 15 XMFEE , &
WENEEER 16 225 2 EEIE.

BIRER , Flll—EEE L Map EAREFRYEL , X2 JDK 7 UBER] get (KRS, IR
URRIIEER S | oI , RERTRAENIERE | get BFRERIENEI WM |, FRLFHR
Bt4ARLSEE,.

public V get(Object key) {
Segment<K,V> s; // manually integrate access methods to reduce overhead
HashEntry<K,V>[] tab;
int h = hash(key.hashCode());
/7 PG AR it E s 5
long u = (((h >>> segmentShift) & segmentMask) << SSHIFT) + SBASE;
// VA Segment AEAL, HEATEAL
// FIA Unsafe H#E#{T volatile access
if ((s = (Segment<K,V>)UNSAFE.getObjectVolatile(segments, u)) != null &&
(tab = s.table) != null) {
/] B
}
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return null;

MXSF put #(F , BERET TRIGHEERISH PR , FAFLL Unsafe AL , BEESREUE
[NZAY Segment , AEHITEIEL 2RI put #24(F :

public V put(K key, V value) {
Segment<K,V> s;
if (value == null)
throw new NullPointerException();
[/ ZIRWEAY, DAORUEECHE B0 B, 8 G 7 i R
int hash = hash(key.hashCode());
int j = (hash >>> segmentShift) & segmentMask;
if ((s = (Segment<K,V>)UNSAFE.getObject // nonvolatile; recheck
(segments, (j << SSHIFT) + SBASE)) == null) // in ensureSegment
s = ensureSegment(j);

return s.put(key, hash, value, false);

HizEHELIE FERIASEES

final V put(K key, int hash, V value, boolean onlyIfAbsent) {
// scanAndLockForPut <Xk EHEMAH key AHIA Node
/7 TEWRIAA, B ORER U
HashEntry<K,V> node = tryLock() ? null :
scanAndLockForPut(key, hash, value);
V oldValue;
try {
HashEntry<K,V>[] tab = table;
int index = (tab.length - 1) & hash;
HashEntry<K,V> first = entryAt(tab, index);
for (HashEntry<K,V> e = first;;) {
if (e != null) {
K k;
// BEHCAH value...
}

else {
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// JUE HashEntry FIRENHE, WREETHME, 47 rehash
/] ...

}
} finally {

unlock();

}

return oldValue;

FTLA , N LERSFRSSHIEL , mHTHASERIER

e ConcurrentHashMap SIRENEBASE , LMRIEEIE—EE , Segment ASFHEET
ReentrantLock A9% RSCER , FRLA , FEFFARIESEAIE , 48R Segment EFBIERY.

o TERVIMNER , HTESMRYN , LIREHER key BERBCEEHARER , HMAEESEM
EEMERE (R LERIBEERENAYER. EEH. WlihRE
ConcurrentHashMap B9&E DIFIG,

o HETI=L—HNE HashMap BT , 1R2 T RIRER LRI &ial , #£ ConcurrentHashMap
FEFEFE. AIE—MEEXE IR THARERNT S |, MEFHEXT Segment
IS HOMANET .

B9 Map B size 75iZEHFEXRTE | BRISENS RS BEEI— 1 EIER.

8 MRAHITEL | BERATERTE Segment RIRVE |, BI8E
R (BEREEBERNE Segment #{TIHE , MISTEIEERS
Map RYFIIRIFER(E.
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SEAFE put , SHERK
. HSL, DEBIHERE T

FrLA , ConcurrentHashMap RYSCIL 2@ I &Eizi#l# ( RETRIES_BEFORE_LOCK , 18EEIHIR
#2) , BAEFKETREE, IREREAREDTH (@I Segment.modCount ) |, &
BEfRE , BRGREBIHITIRIE.

TEBERXNEE—T |, 7 Java 8 F1Z/GHIMRAH , ConcurrentHashMap &4 7 HRLEEE(LIRE ?

o BRI , ERNEMFEREMREE = L —HNERY HashMap SEH53EEEI , FER
KA ( bucket ) #4H , AIFARBHEE—MINEMBRIEREN (bin ) |, FLAINEZEEME]

—ib
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o HREMIAE Segment FEX , BUNENTIRIEFFILITEIRSHME , AEEHAUSE
FRIALE.

o ENAREER Segment , FIIRERIFAKXE , 1BXUA lazy-load 2zl | IXEFRJLABRUES
IaFFE | BBR T EIRARE ABASRIX—,

o HUEFEFIA volatile SRIRIERT W4,
o [ CAS HE(F , IISEDSHI TR KRIRE.
 {&F3 Unsafe, LongAdder ZXEREFE , HITHRIRIERAINIL,

SCEEMERNEIEFMERESI , FAITLULIL Key £ final B9, RAEESERG , —M&EB
B9 Key RETWERTEERY ; SILFERT val , NIERAA volatile , LUFIERT I,

static class Node<K,V> implements Map.Entry<K,V> {
final int hash;
final K key;
volatile V val;
volatile Node<K,V> next;

/] .

BIXEHAENA get IEMGIERET |, BLRESR , EEEF AR put RUTTIA.

final V putval(K key, V value, boolean onlyIfAbsent) { if (key == null || value == null) thro
int hash = spread(key.hashCode());
int binCount = 0;
for (Node<K,V>[] tab = table;;) {
Node<K,V> f; int n, i, fh; K fk; V fv;
if (tab == null || (n = tab.length) == @)
tab = initTable();
else if ((f = tabAt(tab, i = (n - 1) & hash)) == null) {
// MR cAs EHATIEBAE 22 RE, R bin 25
if (casTabAt(tab, i, null, new Node<K,V>(hash, key, value)))
break;

}
else if ((fh = f.hash) == MOVED)
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tab = helpTransfer(tab, f);
else if (onlyIfAbsent // A8, #Arfis
&& fh == hash
&& ((fk = f.key) == key || (fk !'= null && key.equals(fk)))
&& (fv = f.val) != null)
return fv;
else {
V oldval = null;
synchronized (f) {
/1 AR R RS R AE . L

}
// Bin EIEME, TR
if (binCount != @) {
if (binCount >= TREEIFY_THRESHOLD)
treeifyBin(tab, i);
if (oldval != null)
return oldval;

break;

}

addCount (1L, binCount);

return null;

IR ESEINTE initTable BBE , IXZ2— 1 EEERY CAS ERZSR | FIA volatile BY sizeCtl {F
NERFFE  MRENZFHRMRN | 5t spin 8RR , SESMERE ; BUFIA CAS iRE
HHttiRE. QOSRATONH TR ; BNEI.

525 TEAS

private final Node<K,V>[] initTable() {
Node<K,V>[] tab; int sc;
while ((tab = table) == null || tab.length == @) {
/1 IRKILNTE, AT spin SEfF

if ((sc = sizeCtl) < 0)
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Thread.yield();
// CAS JIIIR[E] true, WIHENEIERVIMHNZH
else if (U.compareAndSetInt(this, SIZECTL, sc, -1)) {
try {
if ((tab = table) == null || tab.length == @) {
int n = (sc > @) ? sc : DEFAULT_CAPACITY;
@SuppressWarnings("unchecked")
Node<K,V>[] nt = (Node<K,V>[])new Node<?,?>[n];
table = tab = nt;
sc =n - (n >> 2);
}
} finally {

sizeCtl = sc;
break;

}

return tab;

= bin AR, FIERIRELEDNRE BRI CAS BIFLHNE.

FEREIRE , ERLEEL , BEMANR synchronized , MARIEREEINAY
ReentrantLock Z3 , IXEAMHAIE ? T JDK F1, synchronized BE#WARTIEL , ATLAR
BigotEOtEEER , BSh, 1BELTF Reentrantlock , BRILURBSREERE | IXENIEE AR
.

SittERY , ESMETSCILEISHER Unsafe #7704 | iU tabAt B2 EEEFIA
getObjectAcquire , BREIEERIIFFHE.

static final <K,V> Node<K,V> tabAt(Node<K,V>[] tab, int i) {

return (Node<K,V>)U.getObjectAcquire(tab, ((long)i << ASHIFT) + ABASE);

BEE , WEEWACH size BIEHN. FECBRESEI , HIERNBERE sumCount /55X
&, HB4 sumCount T HANR ?
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final long sumCount() {
CounterCell[] as = counterCells; CounterCell a;
long sum = baseCount;
if (as != null) {
for (int i = 0; i < as.length; ++i) {
if ((a = as[i]) != null)

sum += a.value;

}

return sum;

BATRI | EFARERBATILARISEIL , BRDTIa B TIHEL , AAERAAE | (BLHAET
—E1ERY CounterCell, YEEERIEE , MUEIMNERIS ? SiE—EMEEARIEN ?

static final class CounterCell {
volatile long value;

CounterCell(long x) { value = x; }

Hsr , XJF CounterCell g9#8/E , &7 java.util.concurrent.atomic.LongAdder #1789 , 2
—®h VM FI BB ENE SR % |, FIA T Striped 64NEIIEZBIE. XMNRAIERE/N
R ASHBRT , BIEEFER Atomiclong , BLARRLEAERD M ABRIERERK.

SKENEERELEEEAE | SN ETEASSELE |, oty REIEPSEEHAE | #Hm
ot Java 7 #0 Java 8 & ConcurrentHashMap Z231aligiSCERY |, 2
ConcurrentHashMap B9 & ISXHREH EF &I LAB RS,

—IR—4k
AT ESRBANTCHIR BRSO EE TS ? B—MERERSGIR , - mitilh , BigaH
BRI SRFEREMSEIU ConcurrentHashMap iXFRIFH A E=ETE ?

BIREERSXESRIXNIRNES |, HSEHETNERENES | EEIR—HFISMm
£, WREHE—EITIE,

FRBIRZAZBAESENLE ? R "BiRE" | BSROBBDFERIFR | SFREER
i,
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