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ConcurrentHashMapf£)DK7#1JDK8HRISCIN S EBRANAR. BEEEKNTEKAHEE—TCon
urrentHashMapfEJDK7 I RIEE BRI,

0.1 FERBHRA

ttXJHashTablex#iE Mhashz=AYEE, ConcurrentHashMapiR 7o ERBIEIRERTTE.
DERUNBEHE: MARHEADIEE Mhashzk, MERM—HERD.

SN{EISEIR? iXHFRZI T ConcurrentHashMapsg&xifISegment,
ConcurrentHashMaps P& —/ N Segment#H, B SegmentaILAEME—{HashMap.,
fSegmentAB4¥& 7 ReentrantLock, EASHE— i,
fESegmentdi@iT HashEntry 2 Ask4EF E N ERHIhashk,

S P HashEntrygiXZER T mapHEI—1 K-V, FHashEntryRJLAER— PRGN, Bidnext=ER5|
BEHT—ITE.

ERRBEREFRIRTIT:

public class ConcurrentHashMap <K, V> extends AbstractMap<K, V>
implements ConcurrentMap <K, V>, Serializable {

/] ... B ...

/‘k*

* The segments, each of which is a specialized hash table.
*/

final Segment<K,V>[] segments;

/] ... 8 ...

/‘k*
* Segment2ConcurrentHashMapHJgES RS
*

* Segments are specialized versions of hash tables. This
* subclasses from ReentrantLock opportunistically, just to
* simplify some locking and avoid separate construction.
*/
static final class Segment<K,V> extends ReentrantLock implements Serializable {
/] ... Bl ...
/**
* The per-segment table. Elements are accessed via
* entryAt/setEntryAt providing volatile semantics.
*/
transient volatile HashEntry <K,V >[] table;
/] ... Bl ...
}
/] ...

/*k*

=g ...
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* ConcurrentHashMap list entry. Note that this is never exported
* out as a user-visible Map.Entry.
*/
static final class HashEntry<K,V> {
final int hash;
final K key;
volatile V value;
volatile HashEntry<K,V> next;
// ... Bl ...
}
}

FiTLA, JDK79r, ConcurrentHashMapHYZEREEHT A LAEIA S FEIXFF
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A EER, RERH(IFhashBEBRDE, IBAERputiIfHEFi=putBlRERsegment®Z,
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ConcurrentHashMapfput5 LIRS0 T

public V put(K key, V value) {
Segment<K,V> s;
if (value == null)
throw new NullPointerException();
int hash = hash(key);
intj = (hash >>> segmentShift) & segmentMask;

// TR¥EkeyThashEIH—1 segment, fNERFEEIndextIsegmentiXig#tat, MijEHAensureSe
ment73;E#IiaL
if ((s = (Segment<K,V>)UNSAFE.getObject // nonvolatile; recheck
(segments, (j << SSHIFT) + SBASE)) == null) // in ensureSegment
s = ensureSegment());
// VAFdsegmentiJputiziE
return s.put(key, hash, value, false);

}
BR&EAsegmentfiput/six, BtEputZIHashEntry#Bh, XEBRGERH RS HEHEXA05EE

final V put(K key, int hash, V value, boolean onlylfAbsent) {
// AAAsegment RS HE— 8L
// IXEiE R tryLock =R FRE M
// SNERFRENARTN, APAEMLEAEE T ABESUX N segment
// SNEERENKM, &<EFIscanAndLockForPutigiAtREkeyflhash=idikE X" node, WNRAF
, WEIE— " nodeFHiRE], WWREFENRENUII
// E&scanAndLockForPutifis S A IUBEEIRANIREFS=RENE, S CPUINMET, &
164 RtryLock(), WNER64ARIFIRENE, SE#ETEBlock()
// BRRIRIX— 2 —ESIREE8
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;
if (k = ekey) == key ||
(e.hash == hash && key.equals(k))) {
oldValue = e.value;
if (lonlylfAbsent) {
e.value = value;
++modCount;

}
break;

}
e = e.next;
}
else {
if (node != null)
node.setNext(first);
else
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node = new HashEntry<K,V>(hash, key, value, first);

int c = count + 1;

if (c > threshold && tab.length < MAXIMUM_CAPACITY)

T
rehash(node);
else
setEntryAt(tab, index, node);
++modCount;
count = ¢
oldValue = null;
break;

}

}

} finally {
// TERLE
unlock();

}

return oldValue;

)
0.3 KRR LAY & (Rehash)

HashMapfY&i2Z £iRIRARRD A & (rehash) A9 iE .
ConcurrentHashMapf9¥ B REXIE N segmentfIHashEntryZE T &,

H_ERputdYRESAIE], ConcurrentHashMapftrehashfURHMEZEEEHY, FrlAfErehashfyidiz,
R AXIsegmentfiJhashFRMIRIE, XFRIE TELEL L.

1 JDK8FConcurrentHashMaphiJ#liaft
ATCEEERE 0, £E—TConcurrentHashMapZ@Iia L iORHR L+ A,

ConcurrentHashMap <String, String> map = new ConcurrentHashMap <>();

BARSHITRSBRARHLREE.
FEANRUWIATIXEETE:

// Unsafe mechanics

private static final sun.misc.Unsafe U;
private static final long SIZECTL;

private static final long TRANSFERINDEX;
private static final long BASECOUNT;
private static final long CELLSBUSY;
private static final long CELLVALUE;
private static final long ABASE;

private static final int ASHIFT;

static {
try {
U = sun.misc.Unsafe.getUnsafe();
Class<?> k = ConcurrentHashMap.class;
SIZECTL = U.objectFieldOffset

[RzhERz
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(k.getDeclaredField("sizeCtl"));

TRANSFERINDEX = U.objectFieldOffset
(k.getDeclaredField("transferindex"));

BASECOUNT = U.objectFieldOffset
(k.getDeclaredField("baseCount"));

CELLSBUSY = U.objectFieldOffset
(k.getDeclaredField("cellsBusy"));

Class<?> ck = CounterCell.class;

CELLVALUE = U.objectFieldOffset
(ck.getDeclaredField("value™));

Class<?> ak = Node][].class;

ABASE = U.arrayBaseOffset(ak);

int scale = U.arraylndexScale(ak);

if ((scale & (scale - 1)) '= 0)
throw new Error("data type scale not a power of two");

ASHIFT = 31 - Integer.numberOfLeadingZeros(scale);

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

}
}

XERZEIT Unsafesk, HrpobjectFieldOffsetssizRTkEEEField(lalsizeCt)ERFFRIRE

o

RERIX MR EEERTHER? A8R, £ Mo, BERRHRBHARLE.
PS: XTFUnsafelINEFER, TTLIEEEERNS—RXE UnsafeZShIM4EF1ER

2 REREIREHS
SRS B — T DB B AT X T4

/**
* The array of bins. Lazily initialized upon first insertion.

* Size is always a power of two. Accessed directly by iterators.
*

* hash¥k, ESE—RputFIERRHMEA#IIAW, EEIXKNSE2RYEEL.
*/
transient volatile Node<K,V>[] table;

/**

’ FsREE—MEERS

* Key-value entry. This class is never exported out as a
* user-mutable Map.Entry (i.e., one supporting setValue; see
* MapEntry below), but can be used for read-only traversals used
*in bulk tasks. Subclasses of Node with a negative hash field
* are special, and contain null keys and values (but are never
* exported). Otherwise, keys and vals are never null.
*
/

static class Node<K,V> implements Map.Entry <K,V> {

final int hash;

final K key;

volatile V val;
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volatile Node<K,V> next;

}

BRI, JDK8SIDK7RISEIEIRANIARE, JDKSHARTEFEASegmentiIlES:, fttE{&HashMap
SIS

PS: XFHashMaphIRIE, AJLASEEENS—HKXE HashMap/RE K AERFHELE
XS LUEE T EEIA TS

Node[] table;
hash="*** hash=+** hash=****
table[0] key="** key=*** key="** il
value:tur vaiue:ttt Value=iii _r nu
next next next -
table[1] hs:;‘:
Value=itt I l"‘illll
next
hash="*** hash=****
ke =\h’(* ke =**\l
table[14] vaI:e=‘" —Jr—) va!:ef" _J,—) null
next next
table[15]

3 e LihashEF NI

B _ExzarFConcurrentHashMap2FtableiX N R EskiFahashER.,
tablef#I R A TIERWIRMRES, MRESIRHUTPputlEHEYIIG{Ctable,
put/ZERIBIIT (Bl 7 ERAEXRINRD) -

/‘k‘k

* Maps the specified key to the specified value in this table.
* Neither the key nor the value can be null.

*

* <p>The value can be retrieved by calling the {@code get} method
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* with a key that is equal to the original key.

* @param key key with which the specified value is to be associated
* @param value value to be associated with the specified key
* @return the previous value associated with {@code key}, or
* {@code null} if there was no mapping for {@code key}
* @throws NullPointerException if the specified key or value is null
*/
public V put(K key, V value) {
return putVal(key, value, false);

}

/** Implementation for put and putlfAbsent */
final V putVal(K key, V value, boolean onlylfAbsent) {
if (key == null || value == null) throw new NullPointerException();
// itEkeydhash{&
int hash = spread(key.hashCode());
int binCount = 0;
for (Node<K,V>[] tab = table;;) {
Node<K,V> f;int n, i, fh;
// tiRtable2=, #IiaiLz
if (tab == null || (n = tab.length) == 0)
tab = initTable();
// BHE...

}
/] a...
}

initTablejRA3ENT
/**

* Initializes table, using the size recorded in sizeCtl.
*/
private final Node<K,V>[] initTable() {
Node<K,V>[] tab; int sc;
/] #1
while ((tab = table) == null || tab.length == 0) {
// sizeCtIUERIANERO, FTLARIEERIXLGESHNEI T HERelse ifF Ik
/] #2
if ((sc = sizeCtl) < 0)
Thread.yield(); // lost initialization race; just spin
/] SRFFHRFIEENIR (this) IRTFRZE N SIZECTLAYInt BB M sc B /9-1
// BB R ESize CHIRYER -1
// #3
else if (U.compareAndSwaplnt(this, SIZECTL, sc, -1)) {
try {
[/ NERE, RERSENXXOHT
/] #4
if ((tab = table) == null || tab.length == 0) {
intn = (sc > 0) ? sc: DEFAULT CAPACITY; // BRAVIIASE /916
@SuppressWarnings("unchecked")
Node<K,V>[] nt = (Node<K,V>[])new Node<?,?>[n];
/] #5
table = tab = nt; // 8ljiZhashz®, HIRELSKRZEtable
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sc=n-(n>>>2)

}

} finally {
// #6
sizeCtl = sc;

}
break;

}
}

return tab;

}

B R 3 &EsizeCtlfEConcurrentHashMaphHIEF—MERHEZFHashMapathreshold, Zhas
FR RN B sizeCtIRY, AT &,

B —MERET—MRR, Hia0, SET-1HEHR, HIBEREE—SEERThashRH]
s, —MINF- 19 ERRE—SZIEE T hashFEifTresize,

XA TiEEFETsizeCHRE/NT0, WR/NT0, ERGHRIZAZRNFENTHILARE.

SsizeCIATEFETORY, SRIZAESZINEI CASRIST UG sizeCHIRYEIZSU-1, 1EBEMBIEIES
AT—R1ER, FlifsizeCtl<0T, #HyieldfE; IEHBINRIZAESUREHIT T ERIIBAAED.

fEnew Node[]ZRl, EERE—Btable2HNx, XEMNERENREET, NRB—IMEIEH
o VBRI, LRSS — MR RIZAENI TS 7 #6HUAES, LtERsizeCtIR— AT O0RYE, A
PIEIXMEAZHITRIRHE, 2EURESIRHR. XTXNMNIRSE FERNFH DR FiRA.
AfE¥ltathashsk, HEFITHESizeCtIFYE, SEREWIAHIFIIhashE,

;ﬁ?éHiiFEHHTJ'L%EPEI%‘EQESZEE%D&E%Msh%ﬁ’ﬂ#ﬁ%%, BRI Thread2 &£ A II#I4REhas

o Thread 1#&\HI2CASEFsizeCtIZEMNFH A=
e Thread2t&i| 19 Etablefl N EIS BRI Bt
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B
i
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| while ({lab = {able) == null || tab.length == 0} l

_____________________

wihiki (e = tabie) == el [ tab ssngen == ) |
T ({3 = slzaCH) < 0)
Thread yisld() / & AE S T

_____________________

B T

A SR
U compareAndSwapingies, SIZECTL, sc, 1)

{HitFable BT RS, Eifbreaks retum 50

indn = (5 > 0} 7 ¢ : DEFAULT CAPACITY,
(i Suppross ([ “unchecked”)
Nodg<k V2] nt = Noge<k V>{|inaw
MNode<?, 7>{nf

tablg.= b ot

iy

8C = N~ (02> 2);

———————————————————————

whille ({10 = iatde) == null || tab.length == 0}

e T e L

_______________________

EmEmEmmEmE e e e e == ===

.......................

o ({1 = tabde) == null || tablength == 0}
Fi Mfaise, BiEbroak, rotum tab

EEJ;EJI#JEH:.', EThread1FNRARTsizeCtIFHEEFMF AIEH, Thread1 2B nTgEEZINnew No
e[lX—£89.

EThread3d, WNERAMINEFIKT, Thread3tbLEZInew Node[liX—:.

4 HiEZL2put
PUtRERI 5 AL TR

o YaThashF I 2METkeyUindex E38ETTE=AT
e YaiThashFRISM 2KaTkeyAindex £ BR1FFETTER (hashfiiiE)
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4.1 hash® LigBER

PSIVHEELINS

else if ((f = tabAt(tab, i = (n - 1) & hash)) == null) {
if (casTabAt(tab, i, null,
new Node<K,V>(hash, key, value, null)))
break; // no lock when adding to empty bin

}

static final <K,V> Node<K,V> tabAt(Node<K,V>[] tab, int i) {
return (Node<K,V>)U.getObjectVolatile(tab, ((long)i << ASHIFT) + ABASE);
}

static final <K,V> boolean casTabAt(Node<K,V>[] tab, int i,
Node<K,V> ¢, Node<K,V> v) {
return U.compareAndSwapObject(tab, ((long)i << ASHIFT) + ABASE, ¢, v);
}

tabAt/5i%i@Id Unsafe.getObjectVolatile VRS IRENEETT Mindex_ EAYTTE, getObjectVolatile
RATFXNIAFREE L, EE%volatileRTFREMAY,

WNRFKENIES, il casiA R ERERIEEIndex ERIZE— /N Node,
4.2 hashiitiERd
PRI

else {
V oldVal = null;
// SifREA. 1B tabAt 5 EIRENAY
// BEEN, HkEhashiilliEny, SLASERRISLE=IEHEL
synchronized (f) {
[/ EMEENREREET:
// tabs | BRI EMRZTEtable, tablefEk4d T rehashzfg, FEKindex FAINoden]gES3s
// XEMEN T HREPutiEZd, 2B IEIrehashfY2m, $ExEindex EAINode 37AZES
/] MIRAZES, BBXPMFIRBERNT
if (tabAt(tab, i) == f) {
// RpUtRBEREEYT SHEREF, th=-1IFREET &
if (fh >=0) {
binCount = 1;
for (Node<K,\V> e = f;; ++binCount) {
K ek;
if (e.hash == hash &&
((ek = e.key) == key ||
(ek = null && key.equals(ek)))) {
oldVal = e.val;
if (lonlylfAbsent)
e.val = value;
break;
}
Node<K\V> pred = g;
if ((e = e.next) == null) {
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/] RIS EIEINTTER
pred.next = new Node<K,V>(hash, key,
value, null);
break;
}
}

else if (f instanceof TreeBin) {
Node<K,V> p;
binCount = 2;
if ((p = ((TreeBin<K,V>)f).putTreeVal(hash, key,
value)) = null) {
oldVal = p.val;
if (lonlylfAbsent)
p.val = value;
}

}
}
}
if (binCount != 0) {
- ?é/ WNSRERIKEBII8NS, BRI ER, SHashMaptBE, #BxIFIDK7RIR, LT
if (binCount >= TREEIFY_THRESHOLD)
treeifyBin(tab, i);
if (oldVal !'= null)
return oldVal;
break;

}
}

AAETFIDK7dhsegmentfItiES:, JDKSHREIERHERAILTS Mm%,

JDK771, HashMapfEZZfEtA&putiIfEin Nelseszmii iz, ConcurrentHashMapiBidixX
AR, FE—HEREE—MEENE—SERTput, BT HETE,

5 HIEREAIW &
PUtSEIISE— RSt hash =R TR MY, ARBsizeCRYE, AET S,

AR KRK, TABEE—TEENSGERE, B2E TEioiT.
HSLERA1EER BRIEFEAE ConcurrentHashMap 24N{alfRHashMaphdF A& aI i,
waE X NUERERLEHT. XFHashMapEENER, SEF AN —FHRIRNESNS —RXER

HHashMapiUFH a2 Fputily 8aH &SR
XEBHAIFkE— T ConcurrentHashMap 28] f#RAY,
S RASIBIT:

/**

* The array of bins. Lazily initialized upon first insertion.
* Size is always a power of two. Accessed directly by iterators.
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* |V SShfEARThashZ®
*/
transient volatile Node<K,V>[] table;

/**

* The next table to use; non-null only while resizing.

* B ERRNhashE, ¥ SxmEEStable, Fi&nextTableEEAnull,
*/

private transient volatile Node<K,V>[] nextTable;

/**
* Adds to count, and if table is too small and not already
* resizing, initiates transfer. If already resizing, helps
* perform transfer if work is available. Rechecks occupancy
* after a transfer to see if another resize is already needed
* because resizings are lagging additions.
* @param x the count to add
* @param check if <0, don't check resize, if <= 1 only check if uncontended
*/
private final void addCount(long x, int check) {
/] ----- THREEXRINEL start -----
CounterCell[] as; long b, s;
if ((as = counterCells) != null ||
IU.compareAndSwapLong(this, BASECOUNT, b = baseCount, s = b + x)) {
CounterCell a; long v; int m;
boolean uncontended = true;
if (@s == null || (m = as.length - 1) < O ||
(a = as[ThreadLocalRandom.getProbe() & m]) == null ||
l(uncontended =
U.compareAndSwaplLong(a, CELLVALUE, v = a.value, v + x))) {
fullAddCount(x, uncontended);
return;

}
if (check <=1)
return;
s = sumCount();
}
/] - WESRERI N end -
/] - ¥R EREY S start -----
if (check >=0) {
Node<K,V>[] tab, nt; int n, sc;
// L EETEHRNBEIT B HsizeCHIFT, ftky S, B0 Atransfer
while (s >= (long)(sc = sizeCtl) && (tab = table) != null &&
(n = tab.length) < MAXIMUM_CAPACITY) {
int rs = resizeStamp(n);
if (sc < 0) {
if ((sc >>> RESIZE STAMP SHIFT) !=rs||sc ==rs + 1 ||
sc == rs + MAX_RESIZERS || (nt = nextTable) == null ||
transferIndex <= 0)
break;
// MIRBEEBEEHITHI BFIRIE, nextTableRIEEH BHAYHHIhashZk
. [/ MIRHKET B, transferBE3ZFERAIEET SiFThashz®, RIE T A IhashRZREBER
/,
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if (U.compareAndSwaplnt(this, SIZECTL,

transfer(tab, nt);

}

sc,sc + 1))

/] EFfisizeCtIRYE, BHAMINENRE, B8

/] W SBF &R BRI,

transferdbfenew— NFihashER£T &

else if (U.compareAndSwaplnt(this, SIZECTL, sc,
(rs << RESIZE_STAMP _SHIFT) + 2))

transfer(tab, null);
s = sumCount();

FITEEFEET & end

/**

* Moves and/or copies the nodes in each bin to new table. See

* above for explanation.

*/

private final void transfer(Node<K,V>[] tab, Node <K,V >[] nextTab) {

int n = tab.length, stride;

if ((stride = (NCPU > 1) ? (n >>> 3) / NCPU : n) < MIN_TRANSFER STRIDE)
stride = MIN_TRANSFER _STRIDE; // subdivide range

if (nextTab == null) {

try {
@SuppressWarnings("unchecked")

"/ initiating

// iaEEShashZk, KN ZEIRY2(E, HIE(ELSRZTEnextTable
Node<K,V>[] nt = (Node<K,V>[])new Node<?,?>[n << 1];

nextTab = nt;

} catch (Throwable ex) {
sizeCtl = Integer. MAX_VALUE;
return;

}

nextTable = nextTab;

transferIndex = n;

}

int nextn = nextTab.length;

// try to cope with OOME

ForwardingNode<K,V> fwd = new ForwardingNode <K,V >(nextTab);

boolean advance = true;

boolean finishing = false; // to ensure sweep before committing nextTab

for (inti =0, bound = 0;;) {
Node<K,V> f: int fh;
while (advance) {
int nextindex, nextBound;
if (--i >= bound || finishing)
advance = false;
else if ((nextIndex = transferindex) <= 0) {
i=-1;
advance = false;
}
else if (U.compareAndSwaplint
(this, TRANSFERINDEX, nextindex,
nextBound = (nextlndex > stride ?
nextindex - stride : 0))) {
bound = nextBound;
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i = nextlndex - 1;
advance = false;

}

if(i<O][i>=n][i+n>=nextn)
int sc;
/] BSERAS, BaiRZEnextTableEAnull, F&table&itgrehashSinextTable
if (finishing) {
nextTable = null;
table = nextTab;
sizeCtl = (n << 1)-(n>>>1);
return;
}
if (U.compareAndSwaplnt(this, SIZECTL, sc = sizeCtl, sc - 1)) {
if ((sc - 2) != resizeStamp(n) << RESIZE STAMP_SHIFT)
return;
finishing = advance = true;
i = n; // recheck before commit
}
}
else if ((f = tabAt(tab, i)) == null)
advance = casTabAt(tab, i, null, fwd);
else if ((fh = f.hash) == MOVED)
advance = true; // already processed

else {
/] ETRERBE N ER, e MERITEH Trehash
[/ AL ERIERSL, ATLATEY BR0IHE, AKX AMERIITPUutiR(E

synchronized (f) {
if (tabAt(tab, i) == f) {
Node<K,V> In, hn;
if (fh >=0) {
int runBit = fh & n;
Node<K,V> lastRun = f;
for (Node<K,V> p = f.next; p != null; p = p.next) {
int b = p.hash & n;
if (b '= runBit) {
runBit = b;
lastRun = p;
}

}
if (runBit == 0) {
In = lastRun;
hn = null;
}
else {
hn = lastRun;
In = null;
}
for (Node<K,V> p = f; p I= lastRun; p = p.next) {
int ph = p.hash; K pk = p.key; V pv = p.val;
if ((ph & n) == 0)
In = new Node<K,V>(ph, pk, pv, In);
else
hn = new Node<K,V>(ph, pk, pv, hn);
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atileWFEENX

}
// setTabAt/F£JEFH T Unsafe.putObjectVolatileXkErhashzTc=AIE R, BfEvo

setTabAt(nextTab, i, In);
setTabAt(nextTab, i + n, hn);
setTabAt(tab, i, fwd);
advance = true;

else if (f instanceof TreeBin) {

TreeBin<K,V> t = (TreeBin<K,V>)f;
TreeNode<K,V> lo = null, loTail = null;
TreeNode<K,V> hi = null, hiTail = null;
intlc=0, hc=0;
for (Node<K,V> e = t.first; e = null; e = e.next) {
int h = e.hash;
TreeNode<K,V> p = new TreeNode<K,V>
(h, e.key, e.val, null, null);
if (h&n)==0){
if ((p.prev = loTail) == null)

lo = p;
else
loTail.next = p;
loTail = p;
++lc;
}
else {
if ((p.prev = hiTail) == null)
hi = p;
else
hiTail.next = p;
hiTail = p;
++hc;
}

}

In = (Ic <= UNTREEIFY_THRESHOLD) ? untreeify(lo) :
(hc!=0) ? new TreeBin<K,V>(lo) : t;

hn = (hc <= UNTREEIFY_THRESHOLD) ? untreeify(hi) :
(Ic'=0) ? new TreeBin<K,V>(hi) : t;

setTabAt(nextTab, i, In);

setTabAt(nextTab, i + n, hn);

setTabAt(tab, i, fwd);

advance = true;

IR LIRS, XJConcurrentHashMap2afaf#RHashMapFH & al@UX —gEalH TR aa.

o Hitnew— NfllhashZ& (nextTable) 3k, K/INEEFRAI2(E. FEHEAIrehash#B 25 XTXNFrATha
hZFBIE, AFKRhashZ(table),

o AfaaXdRhashZ (table)F G MR Trehash, HAITSERIRBELT AL, X—EHRIE
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fErehashfUIdFEPARBERTIX MR TP UtiR(E.
o BidsizeCtlizHhl, F BIEFASnewHZ M HrhashZFEzg,

o 5. BATEREXEHrehashZFFR (nextTable) /5, FAnextTablelstable&ik, XHiE% T Ha
hMapargetili BFH&RS, TlgggetEInullggia)R

o HENTIEH, HEZENEFMHINENEERE T olatileBlCASRITT, RIETHERZE.

6 :L,\_n

SEIEINE TR, WHETEARME—EEIVD. BEFRD M avaIHEEINAEE EERE,
ConcurrentHashMapsh XZ2AIFEZEI T Unsafek@V5i%, FiIBSRAthEEEZE|UnsafefIsLfl, B
AR AR,

ZEBR T, FAFTLIBEH AR TERSI, HlanAtomicE FERIRTLARSRSLINCASIE(E
lock& N RTLARSRSCINBIAERATIR F.

ERXELENSRTE, HlfNConcurrentHashMap, CopyOnWriteArrayList, ConcurrentLinke
QueueZ, EAFANIELEP T A& ConcurrentHashMapixXtEiEid UnsafefgetObjectVolatileFse
ObjectVolatile R FHREFHEEFRITE, MUXEHRTEZREEN.
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