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<p>RIFBERALSE, EoEHAAE ConcurrentHashMap, <br>

ZEWM BTN —LEn, BETREAA, E— . <br>

FESETENE: </p>

<p><a href="https://Id246.com/forward?goto=http%3A%2F%2F" target="_blank" rel="nofol

ow ugc"></a><a href="https://|d246.com/forward?goto=https%3A%2F%2Fwww.javadoop.c

mM%2Fpost%2Fhashmap%23%25E5%2588%259D%25E5%25A7%258B%25E5%258C%2596" ta

get="_blank" rel="nofollow ugc" >https://www.javadoop.com/post/hashmap#%E5%88%9D%

5%A7%8B%E5%8C%96</a> <br>

<a href="https://Id246.com/forward?goto=http%3A%2F%2F" target="_blank" rel="nofollow

gc"></a><a href="https://|d246.com/forward?goto=https%3A%2F%2Fwww.cnblogs.com%?2

nullzx%2Fp%2F8647220.html" target="_blank" rel="nofollow ugc">https://www.cnblogs.com

nuIsz/p/8647220 html</a> </p>

<23 id="FEfEREIRAYTT - WIBFE- " > A REREIRAU TS, WikfERE. </h3>

<hr>

<h2 id="UnsafeEBAICAS-#{FtEX">Unsafe BBRY CAS #{FtEx</h2>

<p>BEENBH cas, TEEE A 8 #Y ConcurrentHashMap FERNFHE cas, </p>

<p>CAS(compare-and-swap LU )R E, CAS B—FMERBIRY. MRIEAYRA, ERIFE1E

EIH—IFAE ER B IGNEMEAZAPSFHITING. ERITSEMREAARIEIIEM. CAS
B—L CPU BEESTSAIES, BMFEREISETE java 2 AFFEGEERECR sun.misc.Unsafe, 68 7%

?T AERES%E SURFAMCTDSTEL. Aty C (RIDETIERIFIR T IR LR TIRIE, 7E Java shTcHl

& CAS EFLUT 3 M73iAsEM. </p>

<pre><code class="highlight-chroma"> <span class=" highlight line"><span class="highlight

cl">//B—PSHONEENR, offset IRAFIRBE, BEXMeEREEMNFERFARE

Hiz=EiE,

</span></span><span class="highlight-line"> <span class="highlight-cl">//expectedZ&/~&f

B, x®REREE, TH3NEEEECASIRFESHUTERE,

</span></span><span class="highlight-line"> <span class="highlight-cl">public final native

boolean compareAndSwapObject(Object o, long offset,Object expected, Object x);

</span></span><span class="highlight-line"><span class="highlight-cl">

</span></span> <span class="highlight-line"> <span class="highlight-cl">public final native
boolean compareAndSwaplint(Object o, long offset,int expected,int x);
</span></span><span class="highlight-line"> <span class="highlight-cl">

</span></span> <span class="highlight-line"> <span class="highlight-cl">public final native
boolean compareAndSwaplLong(Object o, long offset,long expected,long x);
</span></span><span class="highlight-line"><span class="highlight-cl">
</span></span></code></pre>

<p> <strong>EHESKE </strong> </p>

<p>IF—PMEAEHTHERIET park 5iAEHAY, B park 5, S8 —EHRZEEZIENEE S
E&RMHI. unpark BTLAEIF—MERIERE, FEIREIEE, Java Xj‘@%fseﬂ’ﬁi#_ REMETRT Lo
kSupport 2551, LockSupport ZEFEEMIRA pack F5i%, HEESSIMHELELE(FEA Unsafe.park(
J753E&#0 Unsafe.unpark()5it</p>

<h2 id="ConcurrentHashMap" >ConcurrentHashMap </h2>

<p><img src="https://Id246.com/images/img-loading.svg" alt="imagepng" data-src="https:
/b3logfile.com/file/2019/01/image-22fa02ff.png?imageView2/2/interlace/1/format/jpg" > </p

<h3 id="1-BESHRIENL" > 1 EESEHRAANL </h3>

<p>TBEIRMCENE: BD SERIEAAIRINAIBIE, EEEEdEl, SRKE &gt ZErT, MR

TRPEL B </p>

<pre><code class="highlight-chroma"> <span class="highlight-line"> <span class="highlight
cl">static final int TREEIFY_ THRESHOLD = §;

</span></span></code> </pre>

<p>HERYGERIEREIE: BY RN RERRIBIE, ST S (resize () ) BY (LA HashMap A9

FEEEUESENTE)  EEMTEEEUER, SRBRAERNALEE &t 6 B, N BN
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MRpHETR </p>

<pre><code class="highlight-chroma"> <span class="highlight-line"> <span class="highlight
cl">static final int UNTREEIFY_ THRESHOLD = 6;

</span></span></code> </pre>

Zr;ﬁ/]\&iﬁ%&ﬁ%lﬁ%: Bl SEERTHNSE &gt ZER, ARIrficitR (B SR ik
T RER) <br>

o, EHATEASH, NEETS, MARMI<br>

AT BT B, WIAGERRNRSR, XMEARE/VT 4 * TREEIFY THRESHOLD</p>
<pre><code class="highlight-chroma"> <span class="highlight-line"> <span class="highlight
cl">static final int MIN_TREEIFY CAPACITY = 64;

</span></span></code> </pre>

<p>ERNAINEEF</p>

<pre><code class="highlight-chroma"> <span class="highlight-line"> <span class="highlight
cl">private static final float LOAD FACTOR = 0.75f;

</span></span></code></pre>

<pre><code class="highlight-chroma"> <span class="highlight-line"> <span class="highlight
cl">static final int MOVED = -1; // hash(E@-1, FriXE2— MorwardNodeT5 /=1
</span></span> <span class="highlight-line"> <span class="highlight-cl">static final int TRE
BIN =-2;// hashiB2-2 F~XA— ] TreeBinTi=

</span></span></code> </pre>

<p>#1 HashMap FHNEN —#F, {FRENMEFR. </p>

<pre><code class="highlight-chroma"> <span class="highlight-line"> <span class="highlight
cl">transient volatile Node&It;K,V&agt;[] table;

</span></span></code> </pre>

<p>XB—NERER, BTHRART S, T axMEsWEEN null. </p>

<pre><code class="highlight-chroma"> <span class="highlight-line"> <span class="highlight
C|“>/**

</span></span><span class="highlight-line"> <span class="highlight-c|">* The next table to
use; non-null only while resizing.

</span></span><span class="highlight-line"> <span class="highlight-cl">*/
</span></span><span class="highlight-line"> <span class="highlight-cl">private transient v
latile Node&lt;K,V&gt;[] nextTable;

</span></span></code></pre>

<p>ZBHRFEENMGHRPEFENAENERINEEH, BREIUT HashMap B size Bt
</p>

<pre><code class="highlight-chroma" > <span class="highlight-line" > <span class="highlight
cl">private transient volatile long baseCount;

</span></span></code></pre>

<p>XE—EBEERIEN, TIeRMRHIEHRR, BT & rehash RUITIE, HEFEREX P XHE
IEEII’J ZEBUEBLUTVMEE: </p>

<ul>

<li> ECRIEEHA TR BRE</li>

<li>-1 RERIEEFIRIL </li>

<li>-N FR7E N-1 NEFEEEH T SRIE</li>

<li>1E#EL 0 X5k hash RIERBHRAAN, XMEUEFRTIIANE T—REITT TR, HUUTF
BEE. BREREZESRE ConcurrentHashMap FEH/J 0.75 &, X5 loadfactor EYJRAY. L
BE &gt;=sizeCtl, W &E</li>

</ul>

<pre><code class="highlight-chroma"> <span class="highlight-line"> <span class="highlight
cl">private transient volatile int sizeCtl;

</span></span></code></pre>

<p>ZLFEER bin AUERIA{IE, CAS(transferindex)pkI&E a1 transferindex BIE stride /™ bin
W, transfer) </p>

<pre><code class="highlight-chroma" > <span class="highlight-line" > <span class="highlight
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cl">private transient volatile int transferindex;

</span></span></code></pre>

<h4 id="1-1-#0gaM"> 1.1 ¥tatk</h4>

<pre><code class="highlight-chroma"> <span class="highlight-line"> <span class="highlight
cl">// XIEREE, HAEAT

</span></span><span class="highlight-line"> <span class="highlight-cl">public Concurren
HashMap() {

</span></span><span class="highlight-line"><span class="highlight-cl">}
</span></span><span class="highlight-line"> <span class="highlight-cl">
</span></span><span class="highlight-line" > <span class="highlight-cl">public Concurren
HashMap(int initialCapacity) {

</span></span> <span class="highlight-line" > <span class="highlight-cl"> if (initialCapacit
&lt; 0)

</span></span><span class="highlight-line" > <span class="highlight-cl"> throw new ll|
galArgumentException();

</span></span><span class="highlight-line"> <span class="highlight-cl"> int cap = ((initia
Capacity &gt;= (MAXIMUM_CAPACITY &gt;&gt;&gt; 1)) ?

</span></span><span class="highlight-line"><span class="highlight-cl|"> MAXIM
M_CAPACITY :

</span></span><span class="highlight-line"> <span class="highlight-cl"> tableSize
or(initialCapacity + (initialCapacity &gt;&gt;&gt; 1) + 1));

</span></span><span class="highlight-line"> <span class="highlight-c|"> this.sizeCtl = ca

</span></span><span class="highlight-line"> <span class="highlight-cl">}
</span></span><span class="highlight-line"> <span class="highlight-cl">
</span></span><span class="highlight-line"> <span class="highlight-cl">public Concurren
HashMap(int initialCapacity, float loadFactor) {

</span></span><span class="highlight-line"> <span class="highlight-cl"> this(initialCa
acity, loadFactor, 1);

</span></span><span class="highlight-line"><span class="highlight-cl"> }
</span></span></code></pre>

<p>BIHRMIREE, 1TE 7T sizeCtl, sizeCtl = [ (1.5 * initialCapacity + 1), ARMR_EE&GIIAY
29 n)x7A] . % initialCapacity 3 10, BRASE sizeCtl /5 16, #IR initialCapacity 9 11, 157
sizeCtl 9 32, </p>

<h4 id="1-2-BZENIRZLXE">1.2 EEPRZLE</h4>

<h5 id="Node">Node</h5>

<pre><code class="highlight-chroma"> <span class="highlight-line"> <span class="highlight
cl">static class Node&lt;K,V&gt; implements Map.Entry&It;K,V&gt; {

</span></span><span class="highlight-line"> <span class="highlight-cl"> final int hash;
</span></span><span class="highlight-line"> <span class="highlight-cl"> final K key;
</span></span><span class="highlight-line"> <span class="highlight-cl"> volatile V val;
// Javast@fvolatile, {FEa] it

</span></span><span class="highlight-line"> <span class="highlight-cl"> volatile Nod

&lt;K,V&gt; next;

</span></span><span class="highlight-line"> <span class="highlight-cl">
</span></span><span class="highlight-line"> <span class="highlight-cl"> Node(inthash
K key, V val, Node&It;K,V&gt; next) {

</span></span><span class="highlight-line"> <span class="highlight-cl"> this.hash =
Eizglam </span><span class="highlight-line"> <span class="highlight-cl"> this.key =

i);,span> </span><span class="highlight-line"> <span class="highlight-cl"> this.val = v
Ii/span> </span> <span class="highlight-line" > <span class="highlight-cl" > this.next =
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next;

</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"

getKey()  {return key; }

</span></span><span class="highlight-line"> <span class="highlight-cl"

getValue() {returnval;}

</span></span><span class="highlight-line"> <span class="highlight-cl"

HFObjects.hashCode(), &ML EEAIObject.hashCode(); ER—E

</span></span><span class="highlight-line"> <span class="highlight-cl"

hashCode() {returnkey.hashCode() » val.hashCode(); }

</span></span><span class="highlight-line"> <span class="highlight-cl"

ing toString(){ returnkey + "=" + val; }

</span></span><span class="highlight-line"> <span class="highlight-cl"

setValue(V value) { // FFtiFEKIvaluef, HashMap7tiF

</span></span><span class="highlight-line"> <span class="highlight-cl"

UnsupportedOperationException();

</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"

Hif (o == this), Bi#rEif;, concurrent{EH&amp;&amp;

</span></span><span class="highlight-line"> <span class="highlight-cl"

olean equals(Object o) {

</span></span><span class="highlight-line"> <span class="highlight-cl"

u; Map.Entry&lt;?,?&gt; e;

</span></span><span class="highlight-line"> <span class="highlight-cl"

stanceof Map.Entry) &amp;&amp;

</span></span><span class="highlight-line"> <span class="highlight-cl"

= (Map.Entry&lt;?,7&gt;)0).getKey()) != null &amp;&amp;

</span></span><span class="highlight-line"> <span class="highlight-cl"

getValue()) != null &amp;&amp;

</span></span><span class="highlight-line"> <span class="highlight-cl"

key || k.equals(key)) &amp;&amp;

</span></span><span class="highlight-line"> <span class="highlight-cl"

u = val) || v.equals(u)));

</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"

upport for map.get(); overridden in subclasses.

</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"

gt; find(inth, Object k) { // 1&hnfind5ix4EEIget &

</span></span><span class="highlight-line"> <span class="highlight-cl"

V&agt; e = this;

</span></span><span class="highlight-line"> <span class="highlight-cl"

{

</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"><span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"

sh == h &amp;&amp;

</span></span><span class="highlight-line"> <span class="highlight-cl"

= e.key) == k|| (ek !'= null &amp;&amp; k.equals(ek))))

</span></span><span class="highlight-line"> <span class="highlight-cl"

rne;

\

\%

}
public final K

public final V
// HashMap

public final in
public final St
public final V

throw new

}
// HashMap

public final b
Object k, v,
return ((oi

(k = (

}
/**

* Virtualized

*/
Node&lIt;K,V

Node&lt;K
if (k!= null
do {
K ek;
if (e.h
((ek

ret
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</span></span><span class="highlight-line"> <span class="highlight-cl"> } while (
e = e.next) '= null);

</span></span><span class="highlight-line"> <span class="highlight-cl"> }
</span></span><span class="highlight-line"> <span class="highlight-cl"> return null;
</span></span><span class="highlight-line"> <span class="highlight-cl"> }
</span></span><span class="highlight-line"><span class="highlight-cl"> }

</span></span></code></pre>

<ul>

<li>1X4> Node EBR5 HashMap e HY Node Z£1R1E(N, BRE—LER</li>

<li>Ext value 1 next BHEIRE T volatile EE8i</li>

<li>EARRFER setValue FiEEEXNZT Node B9 value 15 </li>

<li>BEIN7T find 73;%488) map.get()73ix</li>

</ul>

<h5 id="TreeNode">TreeNode</h5>

<pre><code class="highlight-chroma"> <span class="highlight-line"> <span class="highlight
cl">// Nodes for use in TreeBins, §&%&&gt;8, ARIgEE ATreeNode.

</span></span><span class="highlight-line"> <span class="highlight-cl">// HashMap#iJTre

Node#tiFxZLinkedHashMap.Entry; MXBE4EZEESELIAINode, EHEnextigst, ETFtreebi
aE,

</span></span><span class="highlight-line"> <span class="highlight-cl"> static final class
TreeNode&lt;K,V&gt; extends Node&!It;K,V&gt; {

</span></span><span class="highlight-line"> <span class="highlight-cl"> TreeNode&lt
K.V&gt; parent; // red-black tree links

</span> </span><span class="highlight-line"> <span class="highlight-cl"> TreeNode&lt
K V&gt; left;

</span></span><span class="highlight-line"> <span class="highlight-cl"> TreeNode&lt
K.\V&agt; right;

</span></span><span class="highlight-line"> <span class="highlight-cl"> TreeNode&lt
KV&gt; prev; // needed to unlink next upon deletion

</span> </span><span class="highlight-line"> <span class="highlight-cl"> boolean red;
</span></span><span class="highlight-line"> <span class="highlight-cl">
</span></span><span class="highlight-line"> <span class="highlight-cl"> TreeNode(in
hash, K key, V val, Node&lIt;K,V&agt; next,

</span></span><span class="highlight-line"> <span class="highlight-cl"> TreeNo
e&t;K,V&gt; parent) {

</span></span><span class="highlight-line"><span class="highlight-cl"> super(hash
key, val, next);

</span></span><span class="highlight-line"> <span class="highlight-cl"> this.parent
= parent;

</span></span><span class="highlight-line"> <span class="highlight-cl"> }

</span></span><span class="highlight-line"> <span class="highlight-cl|">

</span> </span><span class="highlight-line"> <span class="highlight-cl"> Node&lt;K,V
gt; find(inth, Object k) {

</span></span><span class="highlight-line"> <span class="highlight-cl"> return find
reeNode(h, k, null);

</span></span><span class="highlight-line"> <span class="highlight-cl"> }
</span></span><span class="highlight-line"> <span class="highlight-cl|">
</span></span><span class="highlight-line"> <span class="highlight-cl"> /**
</span></span><span class="highlight-line"> <span class="highlight-cl"> * Returns the
TreeNode (or null if not found) for the given key

</span></span><span class="highlight-line"> <span class="highlight-cl"> * starting at
iven root.

</span></span><span class="highlight-line"> <span class="highlight-cl"> */ /] Efkhas

73h, keyAKHYTI=
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</span></span><span class="highlight-line"> <span class="highlight-cl"> final TreeNo
e8t;K,V&gt; findTreeNode(int h, Object k, Class&lt;?&gt; kc) {

</span></span><span class="highlight-line"> <span class="highlight-cl"> if (k!=null
{ // EEkHMapt&Ehn#=

</span></span><span class="highlight-line"> <span class="highlight-cl"> TreeNo
e8Ut;K,V&gt; p = this;

</span></span><span class="highlight-line"> <span class="highlight-cl"> do {
</span></span><span class="highlight-line"> <span class="highlight-cl"> intph,
dir; K pk; TreeNode&lIt;K,V&agt; q;

</span></span><span class="highlight-line"> <span class="highlight-cl"> Tree
ode&lt;K V&gt; pl = p.left, pr = p.right;

</span> </span><span class="highlight-line"> <span class="highlight-cl"> if ((ph
= p.hash) &gt; h)

</span></span><span class="highlight-line"> <span class="highlight-cl"> p =
pl;

</span></span><span class="highlight-line"> <span class="highlight-cl"> elseif
ph &lt; h)

</span> </span><span class="highlight-line"> <span class="highlight-cl"> p =
pr:

</span></span><span class="highlight-line"> <span class="highlight-cl"> elseif
(pk = p.key) == k|| (pk != null &amp;&amp; k.equals(pk)))

</span></span><span class="highlight-line"> <span class="highlight-cl"> ret
rnp;

</span> </span><span class="highlight-line"> <span class="highlight-cl"> elseif
pl == null)

</span></span><span class="highlight-line"> <span class="highlight-cl"> p =
pr:

</span></span><span class="highlight-line"> <span class="highlight-cl"> elseif
pr == null)

</span> </span><span class="highlight-line"> <span class="highlight-cl"> p =
pl;

</span></span><span class="highlight-line"> <span class="highlight-cl"> elseif
(ke !'=null ||

</span></span><span class="highlight-line"> <span class="highlight-cl">
kc = comparableClassFor(k)) != null) &amp;&amp;

</span></span><span class="highlight-line"><span class="highlight-cl">
dir = compareComparables(kc, k, pk)) != 0)

</span></span><span class="highlight-line"> <span class="highlight-cl"> p=
(dir &lIt; 0) ? pl : pr;

</span></span><span class="highlight-line"> <span class="highlight-cl"> elseif
(q = pr.findTreeNode(h, k, kc)) != null)

</span></span><span class="highlight-line" > <span class="highlight-cl" > ret
rng;

</span></span><span class="highlight-line"> <span class="highlight-cl"> else
</span></span><span class="highlight-line"> <span class="highlight-cl"> p =
pl;

</span></span><span class="highlight-line"> <span class="highlight-cl|"> } while (
I= null);

</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span></code> </pre>

}

return null;

}
}

V VV VYV
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<p>HT3s

RR, BI—MRORIEIREHD, SERKETKAIRGR, S TreeNode, {BE5 Ha

hMap A~ $EHE’J B, CTHAREREEIEN, mMElXtstmtienk TreeNode BIE TreeBin
b, H TreeBin R4 ZMAVEEE, A TreeNode 7 ConcurrentHashMap 8 Node %

MiF3E HashMap HR9£ERLE LinkedHashMap.Entry&ItK V&gt; 2, 52t TreeNode

5it, XHEMEIBRZRGEET TreeBin BYiAR</p>

<h5 id="TreeBin">TreeBin</h5>

8 nex

<pre><code class="highlight-chroma"> <span class="highlight-line"> <span class="highlight

cl">TreeBin(TreeNode&lIt;K,V&gt; b) {

</span></span><span class="highlight-line"
2= TREEBIN=-2,3&7roots of trees
</span></span><span class="highlight-line"
</span></span><span class="highlight-line"

null, null, null);//hash{&A&

&gt; r = null;

</span></span><span class="highlight-line"

t;K,V&agt; x = b, next; x = null; x = next) {

</span></span><span class="highlight-line"

ode&lt;K,V&gt;)x.next;
</span></span><span class="highlight-line"
= null;

</span></span><span class="highlight-line"
</span></span><span class="highlight-line"
null;

</span></span><span class="highlight-line"
€

</span></span><span class="highlight-line"
</span></span><span class="highlight-line"

</span></span><span class="
</span></span><span class="

</span></span><span class=

</span></span><span class="
gt; kc = null;
</span></span><span class="
de&lIt;KV&gt; p =r;;) {
</span></span><span class=

</span></span><span class="
key;

</span></span><span class="
p.hash) &gt; h)
</span></span><span class="
</span></span><span class="
&lt; h)

</span></span><span class="
</span></span><span class=

== null &amp;&amp;

</span></span><span class="highlight-line"

= comparableClassFor(k)) == null) ||

</span></span><span class="highlight-line"

= compareComparables(kg, k, pk)) == 0)

</span></span><span class="highlight-line"

highlight-line"
highlight-line"

"highlight-line"
highlight-line"
highlight-line"
"highlight-line"
highlight-line"
highlight-line"
highlight-line"
highlight-line"
highlight-line"
"highlight-line"

><span class="

><span class=
><span class=

><span class=
><span class=
><span class=

><span class=
><span class=

><span class=

><span class="
><span class="
><span class="
><span class="

><span class=
><span class=
><span class=
><span class=
><span class=

><span class=

><span class="
><span class="

><span class="

><span class=
><span class=
><span class=

><span class=

highlight-cl”>

"highlight-cl">
"highlight-cl">

"highlight-cl" >
"highlight-cl">
"highlight-cl">

"highlight-cl”>
"highlight-cl">

"highlight-cl">
highlight-cl">
highlight-cl">
highlight-cl">
highlight-cl">
"highlight-cl">
"highlight-cl" >
"highlight-cl" >
"highlight-cl">
"highlight-cl" >
"highlight-cl" >
highlight-cl">
highlight-cl">
highlight-cl">
"highlight-cl">
"highlight-cl" >
"highlight-cl" >
"highlight-cl">

super(TREEBIN,

this.first = b;
TreeNode&lt:K,

for (TreeNode&
next = (Tree
x.left = x.righ

if (r == null) {
X.parent =

x.red = fal
r=x;

}

else {
Kk = x.key

inth = x.ha
Class&lt;?
for (TreeN
intdir, p

Kpk=p

if ((ph =
dir =
elseif (p
dir =

elseif ((k
(k

(di

dir = t
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eBreakOrder(k, pk);

</span></span><span class="highlight-line"> <span class="highlight-cl"> Tree
oded&lIt;K,V&agt; xp = p;

</span></span><span class="highlight-line"> <span class="highlight-cl"> if ((p=(
ir &lt;= 0) ? p.left : p.right) == null) {

</span> </span><span class="highlight-line"> <span class="highlight-cl"> x.par
nt = xp;

</span></span><span class="highlight-line"> <span class="highlight-cl"> if (dir
&lt;= 0)

</span></span><span class="highlight-line"> <span class="highlight-cl"> Xp.
eft = x;

</span> </span><span class="highlight-line"> <span class="highlight-cl"> else
</span></span><span class="highlight-line"> <span class="highlight-cl"> Xp.r
ght = x;

</span></span><span class="highlight-line"> <span class="highlight-cl"> r = ba

ancelnsertion(r, x);

</span></span><span class="highlight-line"> <span class="highlight-cl"> break;
</span></span><span class="highlight-line"><span class="highlight-cl|"> }
</span></span><span class="highlight-line"> <span class="highlight-cl"> }
</span></span><span class="highlight-line"> <span class="highlight-cl"> }
</span></span><span class="highlight-line"> <span class="highlight-cl"> }
</span></span><span class="highlight-line"> <span class="highlight-cl"> this.root =r;
</span></span><span class="highlight-line"> <span class="highlight-c|"> assert checkinv

riants(root);

</span></span><span class="highlight-line"><span class="highlight-cl">}
</span></span><span class="highlight-line"> <span class="highlight-cl">
</span></span></code></pre>

<ul>

<li>TreeBin FBFE%&4EP TreeNode, &8 putTreeVal, lookRoot, UNlookRoot, remove, ba
ancelnsetion, balanceDeletion &A%, </Ii>

<li>XEROFEMIEREL, TLAEIEGIE TreeBin TaAd, (MIEET BRI hash &9 TREEBIN

BE, XUHMENMIRA. BEItEERIFRNIRENIEBRMOERE</i>

<li>Y4EREERIAT, FATE%E TreeNode, tBFtR1d, ConcurrentHashMap B EREAIE Tree
in, MAE treeNode, </li>

</ul>

<h5 id="ForwardingNode" >ForwardingNode</h5>

<pre><code class="highlight-chroma"> <span class="highlight-line"> <span class="highlight
cl">// A node inserted at head of bins during transfer operations. &/ table
</span></span> <span class="highlight-line"> <span class="highlight-cl">// HAEEHAUES
B3key-valuelIim, RE—NMrdTim, FHEiERAnextTable, #tfind75iEzmE. £aEHE: X
ETT BIREEbIn AR Anullly, —ESHAESNbINRIE(L

</span></span> <span class="highlight-line" > <span class="highlight-cl">static final class Fo
wardingNode&lt;K,V&agt; extends Node&lt;K,V&gt; {

</span> </span><span class="highlight-line"> <span class="highlight-cl"> //#FiZ&H5|H
</span></span><span class="highlight-line"> <span class="highlight-cl"> final Node&lt;K
V&agt;[] nextTable;

</span></span><span class="highlight-line"> <span class="highlight-cl"> ForwardingNod
(Node&t;K,V&gt;[] tab) {

\%

</span></span><span class="highlight-line"> <span class="highlight-cl"> super(MOVE
, null, null, null); // k5 smhash=-1, key. value, nextfgJ/gnull

</span></span><span class="highlight-line"> <span class="highlight-cl"> this.nextTable
= tab;

</span></span><span class="highlight-line"> <span class="highlight-cl"> }
</span></span><span class="highlight-line"><span class="highlight-cl">
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</span></span><span class="highlight-line"> <span class="highlight-cl"

AR A K IMFERRYTS s9ForwordingNodeZEY

</span></span><span class="highlight-line"> <span class="highlight-cl"

FEREidEBseak, SERAForwordingNodefSfind7m AR Rt TEK

</span></span><span class="highlight-line"

find(int h, Object k) {

</span></span><span class="highlight-line"

TR, outenB e REIBIA

</span></span><span class="highlight-line"

de&lt;K,V&gt;[] tab = nextTable;;) {

</span></span><span class="highlight-line"

RIKE

</span></span><span class="highlight-line"

V&agt; e; int n;

</span></span><span class="highlight-line"

|| tab == null || (n = tab.length) == 0 ||

</span></span><span class="highlight-line"

t(tab, (n - 1) &amp; h)) == null)

</span></span><span class="highlight-line"

1

</span></span><span class="highlight-line"

ASEIEZMFHEIMER! BERIEEIEnull

</span></span><span class="highlight-line"

ek;

</span></span><span class="highlight-line"

e.hash) == h &amp;&amp;

</span></span><span class="highlight-line"

><span class="
><span class="
><span class="
><span class="
><span class="
><span class="
><span class="
><span class="
><span class="
><span class="
><span class="

><span class="

e.key) == k|| (ek != null &amp;&amp; k.equals(ek))))

</span></span><span class="highlight-line"

€

</span></span><span class="highlight-line"

0) {

</span></span><span class="highlight-line"

stanceof ForwardingNode) {

</span></span><span class="highlight-line"

= ((ForwardingNode&lt;K,V&gt;)e).nextTable;

</span></span><span class="highlight-line"

inue outer;

</span></span><span class="highlight-line"
</span></span><span class="highlight-line"
</span></span><span class="highlight-line"

rn e.find(h, k);

</span></span><span class="highlight-line"
</span></span><span class="highlight-line"

next) == null)

</span></span><span class="highlight-line"

null;

</span></span><span class="highlight-line"
</span></span><span class="highlight-line"
</span></span><span class="highlight-line"
</span></span><span class="highlight-line"
</span></span><span class="highlight-line"

</span></span></code> </pre>

><span class="
><span class="
><span class="
><span class="
><span class="
><span class="
><span class="

><span class="

><span class="
><span class="

><span class="

><span class="
><span class="
><span class="
><span class="
><span class="

highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”

highlight-cl"
highlight-cl"

highlight-cl”

highlight-cl”
highlight-cl"
highlight-cl"
highlight-cl”
highlight-cl”

\%

\%

\

\%

\

\%

\%

[/ 17getiB(E
/R BB ZAE T
Node&lt;K, V&gt

// EnextTabl
outer: for (N
/] NZRINET
Node&lt;K
if (k == nul
(e = tab
return n
for G) {//
int eh; K
if ((eh =
((ek =
return
if (eh &It
if (ei
tab

con

}

else
ret

}
if (e=e

return

<p>—"RTIEER table (T RE. E®3— nextTable {55, BTERT—KE, MEAXT
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=AY key value next 385t2EB null, BRY hash E4-1. XEEENXA find BY757EZM nextTable
BHTEITR, MARUBEB TR TERK</p>

<h4 id="1-3-=MzUAE">1.3 =Mz TEii</hd>

<pre><code class="highlight-chroma"> <span class="highlight-line"> <span class="highlight
cl"> @SuppressWarnings("unchecked")

</span></span><span class="highlight-line"> <span class="highlight-cl"> //ZREEI\E
AINodeTs

</span></span><span class="highlight-line"> <span class="highlight-cl"> static final &It;K
V&gt; Node&lt;K,V&gt; tabAt(Node&lt;K,V&gt;[] tab, int i) {

</span></span><span class="highlight-line"> <span class="highlight-cl"> return (Nod
&lt;K, V&gt;)U.getObjectVolatile(tab, ((long)i &lt;&It; ASHIFT) + ABASE);
</span></span><span class="highlight-line"><span class="highlight-cl"> }
</span></span><span class="highlight-line"> <span class="highlight-cl"> //FIFCASE;%
Eif7E FAINode TR, ZETLIBESEHIARZREAfEEE 7 RRXN T RIERZ D
</span></span> <span class="highlight-line"> <span class="highlight-cl"> //fECASEx+
SHBAFPNESHEENX MEEEES, NRESAIEZRAVEL, BUIEEIRAYEN
</span></span><span class="highlight-line"> <span class="highlight-cl"> //EAZHE1%E
HEELAERMNIVE, FRVEMIRITESBEREAEMSEENNER. X—<5/RMWH, SVNAIR
RHBESELIAY

</span> </span><span class="highlight-line"> <span class="highlight-cl"> static final &It;K
V&agt; boolean casTabAt(Node&lt;K,V&agt;[] tab, int i,

VvV Vv

</span></span><span class="highlight-line"> <span class="highlight-cl">
Node&lt;K,V&agt; ¢, Node&lt;K,V&agt; v) {

</span> </span><span class="highlight-line"> <span class="highlight-cl"> return U.co

pareAndSwapObject(tab, ((long)i &It;&lt; ASHIFT) + ABASE, ¢, v);

</span></span><span class="highlight-line"> <span class="highlight-c|"> }

</span></span><span class="highlight-line"> <span class="highlight-cl"> //F]Fvolatile

FRETRMERE
</span></span><span class="highlight-line"> <span class="highlight-cl"> static final &It;K
V&gt; void setTabAt(Node&lt;K, V&gt;[] tab, int i, Node&It;K,V&gt; v) {

</span></span><span class="highlight-line"> <span class="highlight-cl"> U.putObject
olatile(tab, ((long)i &lIt;&It; ASHIFT) + ABASE, v);

</span></span><span class="highlight-line"> <span class="highlight-cl"> }
</span></span><span class="highlight-line"> <span class="highlight-cl">

</span></span></code> </pre>

<h3 id="2--put-igfEHHr" > 2. put iIIFEHHr</h3>

<h4 id="2-1-¥taEB-initTable" > 2.1 FMAKEEH: initTable</h4>
<p>EBHMEVRU—NEEA/NIEAE, RERIRE sizeCtl, </p>

<p>¥NIRI TS EFHIHF AR @IS sizeCtl 17— CAS BIERIEHN. </p>
<p>1Z7TERIRROREHE, RAIF— M EENRI TN, NMRAIEEMEREHEXT, Bas
HfthZfEazH CPU FHF NRRFERE. X, RIE T RBEIFRSWK— 200K, </p>
<pre><code class="highlight-chroma" > <span class="highlight-line" > <span class="highlight
cl">private final Node&lIt;K,V&gt;[] initTable() {

</span> </span><span class="highlight-line"> <span class="highlight-cl"> Node&lt;K,V&gt
[] tab; int sc;

</span></span><span class="highlight-line"> <span class="highlight-cl"> while ((tab = ta
le) == null || tab.length == 0) {

</span></span><span class="highlight-line"> <span class="highlight-cl"> // sizeCtl 7\
T BB LR IE A THIR IR

</span></span><span class="highlight-line"> <span class="highlight-cl"> /] HBIEE
iZF CPU B9

</span></span><span class="highlight-line"> <span class="highlight-cl"> if ((sc = sizeC
) &lt; 0)

</span> </span><span class="highlight-line"> <span class="highlight-cl"> Thread.yie

JR3Z§EE: Java8 ConcurrentHashMap jJREBfEAT


https://ld246.com/article/1548220865009

d(); // lost initialization race; just spin

</span></span><span class="highlight-line"> <span class="highlight-cl"> // CAS —F
¥ sizeCtl €& -1, KFICE T84

</span></span><span class="highlight-line"> <span class="highlight-cl"> else if (U.co
pareAndSwaplnt(this, SIZECTL, sc, -1)) {

</span> </span><span class="highlight-line"> <span class="highlight-cl"> try {
</span></span><span class="highlight-line"> <span class="highlight-cl"> if ((tab =
table) == null || tab.length == 0) {

</span></span><span class="highlight-line"> <span class="highlight-cl"> // sc

KTFBRBPIECKVBHN T, BNIFEFENA DEFAULT CAPACITY ENARIIRSER 16

</span></span><span class="highlight-line"> <span class="highlight-cl"> int n
(sc &gt; 0) ? sc : DEFAULT _CAPACITY;

</span></span><span class="highlight-line"> <span class="highlight-cl"> // %]

WEE, KER 16 SRR HRTRERIKE

</span></span><span class="highlight-line"> <span class="highlight-cl"> Nod
&lt;K,V&gt;[] nt = (Node&lt;K,V&gt;[])new Noded&lt;?,?&gt;[n];

</span></span><span class="highlight-line"> <span class="highlight-cl|"> /&

MNEETRIELS table, table £ volatile A9

</span></span><span class="highlight-line"> <span class="highlight-cl"> table
= tab = nt;

</span></span><span class="highlight-line"> <span class="highlight-cl" > // 80
n 73 16 A9IE, BRAIXE sc = 12

</span></span><span class="highlight-line"> <span class="highlight-cl"> /I E’

#E 0.75*n

</span></span><span class="highlight-line"> <span class="highlight-cl"> sc=n
- (n &gt;&gt;&gt; 2);

</span></span><span class="highlight-line"> <span class="highlight-cl"> }
</span></span><span class="highlight-line"> <span class="highlight-cl"> } finally {
</span></span><span class="highlight-line"> <span class="highlight-cl|"> //1RE s

zeCtl 9 sc, BAIHM=EZE 12 1€

</span></span><span class="highlight-line"> <span class="highlight-cl"> sizeCtl =

SC;

</span></span><span class="highlight-line"> <span class="highlight-cl"> }
</span></span><span class="highlight-line"> <span class="highlight-cl"> break;
</span></span><span class="highlight-line"> <span class="highlight-cl|"> }
</span></span><span class="highlight-line"><span class="highlight-cl"> }
</span></span> <span class="highlight-line"> <span class="highlight-cl"> return tab;
</span></span><span class="highlight-line"><span class="highlight-cl">}

</span></span></code></pre>

<h4 id="2-2-45ZRtE4T R --treeifyBin" > 2.2 HEFRIELTBHY: treeifyBin</h4>
<p>treeifyBin A —EMSFHI T BMEEE, HAIRERUHEET B </p>

<pre><code class="highlight-chroma" > <span class="highlight-line" > <span class="highlight
cl">private final void treeifyBin(Node&lIt;K,V&gt;[] tab, int index) {

</span> </span><span class="highlight-line"> <span class="highlight-cl"> Node&lt;K,V&gt
b; int n, sc;

</span></span><span class="highlight-line" > <span class="highlight-cl"> if (tab != null) {
</span></span><span class="highlight-line"> <span class="highlight-cl"> // MIN_TREEI
Y CAPACITY /5 64

</span></span><span class="highlight-line"> <span class="highlight-cl"> // BTLA, 40

FAKE/NT 64 FURHE, HLBHE 32 5iE 16 EE/ IR, SHTHEAT &

</span></span><span class="highlight-line"> <span class="highlight-cl"> if (n = tab.le
gth) &lt; MIN_TREEIFY_CAPACITY)
</span></span><span class="highlight-line"> <span class="highlight-cl|"> // EEE

BIFAD XA
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</span></span><span class="highlight-line"> <span class="highlight-cl"> tryPresize(
&lt; &lt; 1);
</span></span> <span class="highlight-line"> <span class="highlight-cl"> // b BkLER
</span></span><span class="highlight-line"> <span class="highlight-cl"> elseif (b =t
bAt(tab, index)) != null &amp;&amp; b.hash &gt;= 0) {
</span> </span><span class="highlight-line"> <span class="highlight-cl"> // hngt
</span></span><span class="highlight-line"> <span class="highlight-cl"> synchroniz
d (b) {
</span></span><span class="highlight-line"> <span class="highlight-cl">
</span></span><span class="highlight-line"> <span class="highlight-cl"> if (tabAt
tab, index) == b) {
</span> </span><span class="highlight-line"> <span class="highlight-cl"> //
MEmhER, B —MLEN
</span></span><span class="highlight-line"> <span class="highlight-cl"> Tree
oded&lt;K,V&agt; hd = null, tl = null;
</span></span><span class="highlight-line"> <span class="highlight-cl"> for (
ode&lt;K V&gt; e = b; e = null; e = e.next) {
</span> </span><span class="highlight-line"> <span class="highlight-cl"> Tre
Node&lIt;K,V&gt; p =
</span></span><span class="highlight-line"> <span class="highlight-cl">
ew TreeNode&lt;K,V&gt;(e.hash, e.key, e.val,
</span></span><span class="highlight-line"> <span class="highlight-cl">

null, null);
</span></span><span class="highlight-line"><span class="highlight-cl"> if (
p.prev = tl) == null)
</span></span><span class="highlight-line"> <span class="highlight-cl">
d=p;
</span></span><span class="highlight-line"> <span class="highlight-cl"> els
</span></span><span class="highlight-line"><span class="highlight-cl"> tl
next = p;
</span></span><span class="highlight-line"> <span class="highlight-cl"> tl =
p:
</span></span><span class="highlight-line"> <span class="highlight-cl"> }
</span></span><span class="highlight-line"> <span class="highlight-cl|"> /%
S ERIEEER BT
</span></span><span class="highlight-line"> <span class="highlight-cl"> setTa

At(tab, index, new TreeBin&It;K,V&gt;(hd));

</span></span><span class="highlight-line"> <span class="highlight-cl">
</span></span><span class="highlight-line"> <span class="highlight-cl">
</span></span><span class="highlight-line"> <span class="highlight-cl|"> }
</span></span><span class="highlight-line"><span class="highlight-cl">
</span></span><span class="highlight-line"> <span class="highlight-cl">
</span></span></code></pre>

<h4 id="2-3-§ " &-tryPresize">2.3 ' &: tryPresize</h4>

<p>i FEEMUBET BN, TEEHATENFRN 2 5</p>

<pre><code class="highlight-chroma"> <span class="highlight-line"> <span class="highlight
cl">// BEERBRIR, 73155 size (FHRIIHEMESE 75T

</span></span><span class="highlight-line"> <span class="highlight-cl" > private final void t
yPresize(int size) {

</span></span><span class="highlight-line"> <span class="highlight-cl"> // c: size ;Y 1.5
=, B, BELEEAR 2 M n k7T,

</span></span><span class="highlight-line"> <span class="highlight-cl"> int c = (size &gt
= (MAXIMUM_CAPACITY &gt;&gt;&gt; 1)) ? MAXIMUM_CAPACITY :
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</span></span><span class="highlight-line"

ze + (size &gt;&gt;&gt; 1) + 1);

</span></span><span class="highlight-line"
</span></span><span class="highlight-line"

Ctl) &gt;= 0) {

</span></span><span class="highlight-line"

gt;[] tab = table; int n;

</span></span><span class="highlight-line"> <span class="highlight-cl"

><span class=

><span class=
><span class=

><span class="

"highlight-cl"

"highlight-cl”
"highlight-cl”

</span></span><span class="highlight-line"> <span class="highlight-cl"

MZARAAIR U EER IR EAR EE—HH, EXE, BAIILIAREXRAE

</span></span><span class="highlight-line"> <span class="highlight-cl">

|| (n = tab.length) == 0) {

</span></span><span class="highlight-line"> <span class="highlight-cl"

c)?sc:c

</span></span><span class="highlight-line"

reAndSwaplnt(this, SIZECTL, sc, -1)) {

</span></span><span class="highlight-line"
</span></span><span class="highlight-line"

e == tab) {

</span></span><span class="highlight-line"

uppressWarnings("unchecked")

</span></span><span class="highlight-line"> <span class="highlight-cl"
e&Ut;K,V&gt;[] nt = (Node&lt;K,V&gt;[])new Node&lt;?,
</span></span><span class="highlight-line"

e = nt;

</span></span><span class="highlight-line"

- (n &gt;&gt;&gt; 2); // 0.75 * n

</span></span><span class="highlight-line"
</span></span><span class="highlight-line"
</span></span><span class="highlight-line"

= SC

</span></span><span class="highlight-line"
</span></span><span class="highlight-line"
</span></span><span class="highlight-line"
</span></span><span class="highlight-line"

sc || n &gt;= MAXIMUM_CAPACITY)

</span></span><span class="highlight-line"
</span></span><span class="highlight-line"

table) {

</span></span><span class="highlight-line"

zeStamp(n);

</span></span><span class="highlight-line"

{

</span></span><span class="highlight-line"

K V&gt;[] nt;

</span></span><span class="highlight-line"

STAMP _SHIFT=16,MAX RESIZERS=2/15-1
</span></span> <span class="highlight-line"
t;&gt;&gt; RESIZE_ STAMP _SHIFT) !=rs || sc =

</span></span><span class="highlight-line"
null ||
</span></span><span class="highlight-line"

rs + MAX RESIZERS || (nt = nextTable) ==

rindex &It;= 0)

</span></span><span class="highlight-line"

><span class=

><span class=
><span class=

><span class=

><span class="
><span class="

><span class="

><span class=
><span class=

><span class=
><span class=
><span class=
><span class=

><span class=
><span class=

><span class=

><span class="
><span class="

><span class="

><span class="
=rs+ 1]

><span class=
><span class=

><span class=

"highlight-cl”

"highlight-cl”
"highlight-cl”

"highlight-cl"

2&gt;[n];
highlight-cl”

"highlight-cl"
"highlight-cl”
"highlight-cl”
"highlight-cl”

"highlight-cl"
"highlight-cl"

"highlight-cl”

highlight-cl”
"highlight-cl"
"highlight-cl”
"highlight-cl”

highlight-cl”

highlight-cl"
highlight-cl”

"highlight-cl”
"highlight-cl”

highlight-cl”
highlight-cl"
highlight-cl”

\%

vV V

\%

VV

vV VvV

V V.V V

\%

\%

tableSizeFor(s

int sc;
while ((sc = siz

Node&lIt;K,V

/] XA if 5

if (tab == nul
n = (sc &gt
if (U.comp

try {
if (tab

@
No
tab
sC
}
} finally {
sizeCt

}
}

}
else if (c &lt;

break;
else if (tab =

intrs = res
if (sc &It; 0
Node&lt
//RESIZE

if ((sc &
sC ==
transf

break;
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</span></span><span class="highlight-line"> <span class="highlight-cl"> //2. B
AS J5 sizeCtl 10 1, ZAEHAT transfer 57%
</span></span><span class="highlight-line"> <span class="highlight-cl"> // LA
nextTab A/ null
</span></span><span class="highlight-line"> <span class="highlight-cl"> if (U.co
pareAndSwaplnt(this, SIZECTL, sc, sc + 1))
</span></span><span class="highlight-line"> <span class="highlight-cl"> transf
r(tab, nt);
</span></span><span class="highlight-line"> <span class="highlight-cl"> }
</span></span><span class="highlight-line"> <span class="highlight-cl"> /] 1.4 siz
CtliRE A (rs &lt;&It; RESIZE_STAMP_SHIFT) + 2)
</span> </span><span class="highlight-line"> <span class="highlight-cl"> // itEH
ERBR—MEBRARIREL
</span></span><span class="highlight-line"> <span class="highlight-cl"> // V&R tra
sfer 753%, AT nextTab £ null
</span></span><span class="highlight-line"> <span class="highlight-cl"> else if (U.c
mpareAndSwaplnt(this, SIZECTL, sc,
</span></span><span class="highlight-line"><span class="highlight-cl|">

(rs &lt;&lt; RESIZE_STAMP_SHIFT) + 2))
</span></span><span class="highlight-line"> <span class="highlight-cl"> transfer(
ab, null);
</span></span><span class="highlight-line"> <span class="highlight-cl"> }

</span></span><span class="highlight-line"><span class="highlight-cl"> }
</span></span><span class="highlight-line"> <span class="highlight-cl">}
</span></span></code></pre>

<h4 id="2-4-dETF5-transfer">2.4 #4EiT#S: transfer</h4>

<p>FE putVal 75EFIBHEAN hash REEER, WNHREEF] hash [EFF MOVED, HBEE
LAZIEMEY & rehash #8(F, BR DIAKRTER, AMIBAEBNIIRBRIMEE R e T AT Ra%E

. </p>

<p>HTENBIZBEESHRIERET &, TRILSMEERMIT &, </p>

<pre><code class="highlight-chroma"> <span class="highlight-line"> <span class="highlight
cl">final Node&lt;K,V&agt;[] helpTransfer(Node&It;K,V&agt;[] tab, Node&lt;K,V&gt; f) {

</span></span><span class="highlight-line"> <span class="highlight-cl"> Node&It;K,V&gt
[] nextTab; int sc;
</span></span><span class="highlight-line"><span class="highlight-cl"> if (tab != null &

mp;&amp; (f instanceof ForwardingNode) &amp;&amp;

</span></span><span class="highlight-line"> <span class="highlight-cl"> (nextTab = ((
orwardingNode&lt;K,V&agt;)f).nextTable) != null) {

</span></span><span class="highlight-line"> <span class="highlight-cl"> //IR[El— 16
K ERY BRAGTRR

</span></span><span class="highlight-line"> <span class="highlight-cl|"> int rs = resiz
Stamp(tab.length);

</span></span><span class="highlight-line"> <span class="highlight-cl"> while (nextT
b == nextTable &amp;&amp; table == tab &amp;&amp;

</span></span><span class="highlight-line"> <span class="highlight-cl"> (sc = siz
Ctl) &lt; 0) {

</span></span><span class="highlight-line"> <span class="highlight-cl"> //sizeCtl
ROTH BINERE

</span></span> <span class="highlight-line"> <span class="highlight-cl"> //81 16 {1
FERIER, 5 16 (RSRIEEY BRISIEREE

</span></span> <span class="highlight-line"> <span class="highlight-cl"> //XEH

RIIRRESESE, NRREAASFHET SRFCETm T, BERRUER, FRNENT &7
</span></span><span class="highlight-line"> <span class="highlight-cl|"> // A0 siz
Ctl TRSER 16 7FF rs (scal 16 IRAFFIRRFF, WARRFENT)
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</span></span><span class="highlight-line"> <span class="highlight-cl"> /] B siz
Ctl==rs+1 (FHERT, THELEHTTE) FOAS—NERERE sc ==rs £ 16 i +
, BR—NEEERT BT, AR sc f—. XMHE, scHiFT rs + 1)

</span></span><span class="highlight-line"> <span class="highlight-cl"> // B& siz
Ctl ==rs + 65535 (ANRARIEAFENLAZAIENE, Bl 65535)

</span> </span><span class="highlight-line"> <span class="highlight-cl"> /] BEEE
TIRETEEE (8%ER)

</span></span><span class="highlight-line"> <span class="highlight-cl"> /] G5R1E

, 1R[a] table

</span></span><span class="highlight-line"> <span class="highlight-cl">
</span></span><span class="highlight-line"> <span class="highlight-cl"> if ((sc &gt
&gt;&gt; RESIZE STAMP SHIFT) I=rs||sc ==rs + 1|

</span></span><span class="highlight-line"> <span class="highlight-cl"> SC==r8
+ MAX_RESIZERS || transferindex &lt;= 0)

</span></span><span class="highlight-line"> <span class="highlight-cl"> break;
</span></span><span class="highlight-line"> <span class="highlight-cl"> //BNE A
ransfer BEIE(IHTH &

</span> </span><span class="highlight-line"> <span class="highlight-cl"> //sc + 1
TRIEINY — MAEHTT &

</span></span><span class="highlight-line"> <span class="highlight-cl"> if (U.comp
reAndSwaplnt(this, SIZECTL, sc, sc + 1)) {

</span></span><span class="highlight-line"> <span class="highlight-cl"> transfer(

ab, nextTab);

</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"

1

break;

}
}

return nextT

</span></span><span class="highlight-line"><span class="highlight-cl"> }
</span></span><span class="highlight-line"> <span class="highlight-cl"> return table;
</span></span><span class="highlight-line"><span class="highlight-cl">}
</span></span></code></pre>

<p>PNEFREZAI, ST RS, REERE S n, FILAFAIE n MERAES, LB
BEXRE—NMMISESRERN, BHGE—MESERNEEEEMLMENES, EENERaT
7, 1 Doug Lea 77— stride, BHRERMNEL K, BNFEBRATIBEPH—ED, W
RIER 16 NIMESS. AL, BATREZEE— N2 BRAEE RZHIB N AERITE L MES, XA
B transferindex RER, </p>

<p>F—NREHIBIBHHIERIE transferindex I8RFEEREINE, ARMEIERIRY stride
ESBTHE R, AFIE transferindex I5EFHHIIE, BIERIN stride MESBEFTHE_NEHE
RIESSHE, S8, XBIRNE_NMEEAEEN—EERTENERE, BILURR—ERE, X1
ENZBCIEARIE, HIEE— M ARRIERAES D AT —MESE. </p>
<p>ConcurrentHashMap TCEIZ AT &, R SR EIB#E. <br>

transfer T BE(F. BEIEWEMEEER nextTable;, RIFZEIEEHR table JtEE| nextTable
</p>

<O‘|)>

<li> ABPMRIZIDES, FHREEANF 16; </li>

<li>#& nextTab 5 null, M#HBHAEANE table Ay 2 &; </li>

<li>ZEfEnmi, B2 finishing, </li>

</ol>

<ul>

<li>TRA=E, WHEEAN ForwardingNode; </li>

<li>$8RTm (fh&gt;=0) , 2BHEN nextTable B9 i #1 i+n IS, </li>

<li>TreeBin T8 (fh&lt;,0) , ¥IKEBFEZE untreefi, DBIIHEN nextTable 891 F0 i+n B9ME; </I
>

\%
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<li>finishing BJ, nextTab M#45 table, &E#r sizeCtl AFIBZEM 0.75 F , =T &, </li>

</ul>

<p>IXPNTERROET sizeCtl BRYER(F, BSBHIREN—REL, ABFHAT transfer(tab, null)
BT MERNE sizeCtl i0 1, F3#H14T transfer(tab, nt), Z[ERIREE4EE sizeCtl 1N 1, FHHT trans
er(tab, nt), </p>

<p>FLA, ETBERVIRMERLERIT 1R transfer(tab, null) + 2K transfer(tab, nt), XEEAZFRE
RIFREET transfer RIS EHE, </p>

<p><strong>Ll ERAIERRBLAE, SEAENZUMASEIRIE? </strong></p>

<p>i@[HZ| ForwardingNode T5s((fh = f.hash) == MOVED), imBBLLT m#4bBIE T, BT
XEEHHAT B0, ATETRETH, IRNIFSmSieschlt D =aRE, xR, B
MNAEI& S ForwardingNode (fwd) , Efth&iEEZ forward, BERREEH. WLESH T 242
SHTE, BRRTERELZEA™, </p>

<pre><code class="highlight-chroma"> <span class="highlight-line"> <span class="highlight
cl">private final void transfer(Node&It;K,V&agt;[] tab, Node&lt;K,V&gt;[] nextTab) {
</span></span><span class="highlight-line"> <span class="highlight-c|"> int n = tab.leng
h, stride;

</span></span><span class="highlight-line"> <span class="highlight-cl">

</span></span> <span class="highlight-line"> <span class="highlight-cl"> // stride £
TEESFT n, ZRINTI (n&gt;&gt;&gt;3)/NCPU, H/MER 16

</span></span><span class="highlight-line"> <span class="highlight-cl"> // stride BJLA
A K B n MERFERTIERA,

</span></span><span class="highlight-line"> <span class="highlight-cl"> // X n ™ME
PDREMESE, B8MESESE stride MES

</span></span> <span class="highlight-line" > <span class="highlight-cl"> if ((stride = (NC
U &gt; 1) ? (n &gt;&gt;&gt; 3) / NCPU : n) &It; MIN_TRANSFER _STRIDE)
</span></span><span class="highlight-line"> <span class="highlight-cl"> stride = MIN
TRANSFER STRIDE; // subdivide range

</span></span><span class="highlight-line"> <span class="highlight-cl">
</span></span><span class="highlight-line"> <span class="highlight-cl"> // 405 nextTab
A null, FeHAT—IRHIRIE

</span></span><span class="highlight-line"> <span class="highlight-cl"> // BIEZ(1%
 SNERRIES—MNRETRHNSAEERILTTAR, S48 nextTab 3 null

</span></span><span class="highlight-line"><span class="highlight-cl"> // ZE&5
BHIZAZEAILLTTIARS, nextTab A9 null

</span></span><span class="highlight-line"> <span class="highlight-cl"> if (nextTab ==

ull) {

</span></span><span class="highlight-line"> <span class="highlight-cl"> try {
</span></span><span class="highlight-line"> <span class="highlight-cl"> /] BEEE
</span></span><span class="highlight-line"> <span class="highlight-cl"> Node&lt;K
V&agt;[] nt = (Node&lIt;K V&gt;[I)new Node&lt;?,?7&gt;[n &lt;&lt; 1];

</span></span><span class="highlight-line"> <span class="highlight-cl|"> nextTab =

nt;
</span></span><span class="highlight-line"> <span class="highlight-cl"> } catch (Thro
ableex){ //try to cope with OOME

</span></span><span class="highlight-line"> <span class="highlight-cl"> sizeCtl = In
eger.MAX VALUE;

</span></span><span class="highlight-line"> <span class="highlight-cl|"> return;
</span></span><span class="highlight-line"><span class="highlight-c|"> }

</span></span><span class="highlight-line"> <span class="highlight-cl"> // nextTable
£ ConcurrentHashMap $9E M

</span></span><span class="highlight-line"> <span class="highlight-cl"> nextTable =
extTab;
</span></span><span class="highlight-line"> <span class="highlight-cl|"> // transferin

ex B2 ConcurrentHashMap BB, BAFEHEITEHMNE
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</span></span><span class="highlight-line"
= n;

</span></span><span class="highlight-line"
</span></span><span class="highlight-line"
</span></span><span class="highlight-line"
Tab.length;

</span></span><span class="highlight-line"
</span></span><span class="highlight-line"
de ENFI KR EEMTHRAI Node
</span></span><span class="highlight-line"> <span class="highlight-cl"
S —1Node, key. value #1 next &4 null, X2 hash 3 MOVED
</span></span><span class="highlight-line"> <span class="highlight-cl"
3, REEPNE | IR LIS,

</span></span><span class="highlight-line"> <span class="highlight-cl"
IRE XA ForwardingNode, RSkREIFEMEFEZUECEMET Y
</span></span><span class="highlight-line"> <span class="highlight-cl"
TR &,

</span></span><span class="highlight-line"> <span class="highlight-cl"
&lt;K V&agt; fwd = new ForwardingNode&lt;K,V&gt;(nextTab);
</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"
RGe T —MUERSTIRITIE, JLUERMI—MENT
</span></span><span class="highlight-line"> <span class="highlight-cl"
e = true;

</span></span><span class="highlight-line"> <span class="highlight-cl"
g = false; // to ensure sweep before committing nextTab
</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"

R, RMEEERERE, MEEECN), MxAEERERN, ARBERXE

><span class="highlight-c|"

><span class="highlight-cl"
><span class="highlight-cl”
> <span class="highlight-cl"

><span class="highlight-c|"
><span class="highlight-cl"

</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"
bound 2R, iTEEMNEER

</span></span><span class="highlight-line"> <span class="highlight-cl"
und = 0;;) {

</span></span><span class="highlight-line"> <span class="highlight-cl"
gt; f; int fh;

</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"
ile HRIRAIFIEMR

</span></span><span class="highlight-line"> <span class="highlight-cl"
true FRATLUHIT F—MUBERIERE T

</span></span><span class="highlight-line"> <span class="highlight-cl"

B

i $8[M@7 transferIndex, bound g7 transferindex-stride

</span></span><span class="highlight-line"><span class="highlight-cl"

e) {

</span></span><span class="highlight-line"> <span class="highlight-cl"

X, nextBound:;

</span></span><span class="highlight-line"> <span class="highlight-cl"

bound || finishing)

</span></span><span class="highlight-line"> <span class="highlight-cl"

vV VvV

V V.V V

vV VvV

\Y \% \% \Y \%

\%

transferindex

}

int nextn = nex

// ForwardingN
/] XANEIETS

/] IREFIE

/] HERNEI
// FTLABHESE

ForwardingNod

// advance g
boolean advan
boolean finishi

/*
* FEXA for

*

*/
/] RERS|
for(inti=0,b

Node&lIt;K,V

// FEXD w
// advance 5
/] BRI
while (advan
int nextind
if (--i &gt;

advance
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= false;

</span></span><span class="highlight-line"> <span class="highlight-cl"

</span></span><span class="highlight-line"> <span class="highlight-cl"

erlndex {EIEZS nextindex

</span></span><span class="highlight-line"> <span class="highlight-cl"

sferindex —B/NFEHTF 0, RAR/REBRIFME M ERBENAISIZRXNIE T

</span></span><span class="highlight-line"> <span class="highlight-cl"

tiIndex = transferlndex) &lt;= 0) {

</span></span><span class="highlight-line"> <span class="highlight-cl"

</span></span><span class="highlight-line"> <span class="highlight-cl"

= false;

</span></span><span class="highlight-line"> <span class="highlight-cl"

</span></span><span class="highlight-line"> <span class="highlight-cl"

mpareAndSwapint

</span></span><span class="highlight-line"> <span class="highlight-cl"

TRANSFERINDEX, nextIndex,

</span></span><span class="highlight-line"> <span class="highlight-cl"

ound = (nextindex &gt; stride ?

</span></span><span class="highlight-line"> <span class="highlight-cl"
nextIndex - stride : 0))) {

</span></span><span class="highlight-line"> <span class="highlight-cl"

FREDS, nextBound EORIBAESAIALR, iR, BWEER

</span></span><span class="highlight-line"> <span class="highlight-cl"

nextBound;

</span></span><span class="highlight-line"> <span class="highlight-cl"

ndex - 1;

</span></span><span class="highlight-line"> <span class="highlight-cl"

= false;

</span></span><span class="highlight-line"> <span class="highlight-cl"

</span></span><span class="highlight-line"> <span class="highlight-cl"

</span></span><span class="highlight-line"> <span class="highlight-cl"

&gt;=n || i + n &gt;= nextn) {

</span></span><span class="highlight-line"> <span class="highlight-c|"

</span></span><span class="highlight-line"> <span class="highlight-cl"

{

</span></span><span class="highlight-line"> <span class="highlight-cl"

TR FER 5T

</span></span><span class="highlight-line"> <span class="highlight-cl"

e = null;

</span></span><span class="highlight-line"> <span class="highlight-cl"

nextTab MH{ELS table B, ot

</span></span><span class="highlight-line"> <span class="highlight-cl"

extTab;

</span></span><span class="highlight-line"> <span class="highlight-cl"

& sizeCtl: n 2REEKE, FiLd sizeCtl BHIYEBEIEAKER 0.75 {2

</span></span><span class="highlight-line"> <span class="highlight-cl"

(n &lt;&lt; 1) - (n &gt;&gt;&gt; 1);

</span></span><span class="highlight-line"><span class="highlight-cl"

</span></span><span class="highlight-line"> <span class="highlight-cl"

</span></span><span class="highlight-line"> <span class="highlight-cl"

</span></span><span class="highlight-line"> <span class="highlight-cl"

Ui, sizeCtl EFRERISIREA (rs &lt;&lt; RESIZE STAMP_SHIFT) + 2

</span></span><span class="highlight-line"> <span class="highlight-cl"

B EIES 5B sizeCt 0 1,

VvV Vv

vV V

V V. V V

\%

// ¥ trans
// 1IXEE tra
else if ((ne

i=-1;
advance

}

else if (U.c
(this,

next

/] EB&

bound =
I = next
advance

}

}
if (i &lt; 0| i

int sc;
if (finishing

/] B8
nextTab
/] FEFHY
table =
/] B
sizeCtl =

return;

}
/] ZBEk
/1 &Ja,
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</span></span><span class="highlight-line"> <span class="highlight-cl"

CAS #EXT sizeCtl #4701, KFME 7 BTESHES

</span></span><span class="highlight-line"> <span class="highlight-cl"

reAndSwaplnt(this, SIZECTL, sc = sizeCtl, sc - 1)) {

</span></span><span class="highlight-line"> <span class="highlight-cl"

R, AR

</span></span><span class="highlight-line"> <span class="highlight-cl"

I= resizeStamp(n) &It;&It; RESIZE_ STAMP_SHIFT)

</span></span><span class="highlight-line"> <span class="highlight-c|"

</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"

, WA (sc - 2) == resizeStamp(n) &lt;&lt; RESIZE_STAMP_SHIFT,

</span> </span> <span class="highlight-line"> <span class="highlight-cl"

i, BRI AESEMT Y, EHaHAR EER if(finishing){} 97

</span></span><span class="highlight-line"> <span class="highlight-cl"

= advance = true;

</span></span><span class="highlight-line"> <span class="highlight-cl"

echeck before commit

</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"

RN, IRBEEHITER, BBAANINIRIEHEY ForwardingNode " == *

</span></span><span class="highlight-line"> <span class="highlight-cl"

bAt(tab, i)) == null)

</span></span><span class="highlight-line"> <span class="highlight-cl"

casTabAt(tab, i, null, fwd);

</span></span><span class="highlight-line"> <span class="highlight-cl"

— ForwardingNode, RFRIZUEELTFHIL T

</span></span><span class="highlight-line"> <span class="highlight-cl"

hash) == MOVED)

</span></span><span class="highlight-line"> <span class="highlight-cl"

rue; // already processed

</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"

UEESRMB, FRt BRIz S AT TIE

</span></span><span class="highlight-line"> <span class="highlight-cl"

d (f) {

</span></span><span class="highlight-line"> <span class="highlight-cl"

tab, i) == f) {

</span></span><span class="highlight-line"> <span class="highlight-cl"

&lt;K V&agt; In, hn;

</span></span><span class="highlight-line"> <span class="highlight-cl"

R hash XF 0, RAARHEZRAT Node T

</span></span><span class="highlight-line"> <span class="highlight-cl"

gt;=0) {

</span></span><span class="highlight-line"> <span class="highlight-cl"

ENX—ERF] Java7 A ConcurrentHashMap TEE2EARSZH,

</span></span><span class="highlight-line"> <span class="highlight-cl"

BRER—D AT,

</span></span><span class="highlight-line"> <span class="highlight-cl"

HERBERFAY lastRun, 25 lastRun REZENTRE R TERa

</span></span><span class="highlight-line"> <span class="highlight-cl"

astRun ZRINTREEHTRE, ARDEIRI RS

\%

\%

\%

\%

// XEEfEF
if (U.comp
/] 1E55

if ((sc -2

return

/] BhixX
/] 5
finishing
i=n;//
}
}
// ARNIE i
elseif (f=1t
advance =
/] B
else if (fh = f
advance =

else {

/] 3FEER
synchroniz
if (tabAt

Nod

/] 3k

if (fh

//

//

//

//
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</span></span><span class="highlight-line
unBit = fh &amp; n;

</span></span><span class="highlight-line
e&Ut;K,V&gt; lastRun = f;
</span></span><span class="highlight-line
Node&lt;K,V&gt; p = f.next; p != null; p = p.n
</span></span><span class="highlight-line
t b = p.hash &amp; n;
</span></span><span class="highlight-line
(b '= runBit) {

</span></span><span class="highlight-line"

runBit = b;

</span></span><span class="highlight-line"

lastRun = p;

</span></span><span class="highlight-line"
</span></span><span class="highlight-line"
</span></span><span class="highlight-line"

unBit == 0) {

</span></span><span class="highlight-line"

= lastRun;

</span></span><span class="highlight-line"

n = null;

</span></span><span class="highlight-line"
</span></span><span class="highlight-line"

{

</span></span><span class="highlight-line"

n = lastRun;

</span></span><span class="highlight-line"

= null;

</span></span><span class="highlight-line"
</span></span><span class="highlight-line"

"><span class="
"><span class="
"><span class="
ext) {

"><span class="
"><span class="
><span class="
><span class="
><span class="
><span class="
><span class="
><span class="

><span class="

><span class="
><span class="

><span class="
><span class="

><span class="
><span class="

Node&lIt;K,V&gt; p = f; p != lastRun; p = p.next) {

</span></span><span class="highlight-line
t ph = p.hash; K pk = p.key; V pv = p.val;
</span></span><span class="highlight-line
((ph &amp; n) == 0)

</span></span><span class="highlight-line"

In = new Node&lt;K,V&gt;(ph, pk, pv, In);

</span></span><span class="highlight-line"

se

</span></span><span class="highlight-line"

hn = new Node&lt;K,V&gt;(ph, pk, pv, hn);

</span></span><span class="highlight-line"
</span></span><span class="highlight-line"

FPRY— MR AR E |

</span></span><span class="highlight-line"

abAt(nextTab, i, In);

</span></span><span class="highlight-line"

— MERBENTEERIUE i+n

</span></span><span class="highlight-line"

abAt(nextTab, i + n, hn);
</span></span><span class="highlight-line

"><span class="
"><span class="
><span class="
><span class="
><span class="

><span class="
><span class="

><span class="
><span class="
><span class="

"><span class="

FEEZUBEMNRE N fwd, KFRZUESELIETE,

</span></span> <span class="highlight-line

"><span class="

highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”

highlight-cl”
highlight-cl”

highlight-cl"
highlight-cl”

highlight-cl”
highlight-cl”

highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”

highlight-cl"
highlight-cl"

highlight-cl”
highlight-cl”
highlight-cl"
highlight-cl”
highlight-cl”

int
No

for

if (

else

set
//
set
//
//
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Hitiefe—BBENZAER hash {879 MOVED,
</span></span><span class="highlight-line"
abAt(tab, i, fwd);

</span></span><span class="highlight-line"
dvance iI¥E A true, ARZUECETHTE
</span></span><span class="highlight-line"
ance = true;

</span></span><span class="highlight-line"
</span></span><span class="highlight-line"
(f instanceof TreeBin) {
</span></span><span class="highlight-line"
ERIIERS

</span></span><span class="highlight-line"
Bin&lt;K,V&agt; t = (TreeBin&It;K,V&gt;)f;
</span></span><span class="highlight-line"
Node&lt;K,V&gt; lo = null, loTail = null;
</span></span><span class="highlight-line"
Node&lt;K,V&gt; hi = null, hiTail = null;
</span></span><span class="highlight-line"
c=0hc=0;

</span></span><span class="highlight-line"

MASHTER T

><span class="
><span class="
><span class="

><span class="
><span class="

><span class="
><span class="
><span class="
><span class="
><span class="

><span class="

Node&lt;K,V&gt; e = t.first; e I= null; e = e.next) {

</span></span><span class="highlight-line"
t h = e.hash;
</span></span><span class="highlight-line"

><span class="

><span class="

eeNode&lIt;K V&gt; p = new TreeNode&lt;K,V&gt;

</span></span><span class="highlight-line"

(h, e.key, e.val, null, null);

</span></span><span class="highlight-line"

((h &amp; n) == 0) {

</span></span><span class="highlight-line"

if ((p.prev = loTail) == null)

</span></span><span class="highlight-line"
lo = p;

</span></span><span class="highlight-line"

else

</span></span><span class="highlight-line"
loTail.next = p;

</span></span><span class="highlight-line"

loTail = p;

</span></span><span class="highlight-line"

++Ic;

</span></span><span class="highlight-line"

</span></span><span class="highlight-line"

se {

</span></span><span class="highlight-line"

if ((p.prev = hiTail) == null)

</span></span><span class="highlight-line"
hi = p;

</span></span><span class="highlight-line"

else

</span></span><span class="highlight-line"
hiTail.next = p;

</span></span><span class="highlight-line"

><span class="
><span class="
><span class="
><span class="
><span class="
><span class="
><span class="
><span class="

><span class="
><span class="

><span class="
><span class="
><span class="
><span class="

><span class="

highlight-cl”
highlight-cl”
highlight-cl”

highlight-cl"
highlight-cl”

highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”
highlight-cl”

highlight-cl"
highlight-cl"

highlight-cl”
highlight-cl”
highlight-cl"
highlight-cl”
highlight-cl”

set
//
ad

}

else if
//
Tre
Tre
Tre
int

for

[——
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hiTail = p;
</span></span><span class="highlight-line"> <span class="highlight-cl">
++hc;

</span></span><span class="highlight-line"> <span class="highlight-cl"> }
</span></span><span class="highlight-line"> <span class="highlight-cl"> }
</span></span><span class="highlight-line"><span class="highlight-cl"> //

R—phfE, TRE8IG= 6, IPAKBLBMEERERER

</span></span><span class="highlight-line"> <span class="highlight-cl"> In
(Ic &lt;= UNTREEIFY THRESHOLD) ? untreeify(lo) :

</span></span><span class="highlight-line"> <span class="highlight-cl"> (
c!=0) ? new TreeBin&It;K, V&gt;(lo) : t;

</span></span><span class="highlight-line"><span class="highlight-c|"> hn
= (hc &It;= UNTREEIFY_THRESHOLD) ? untreeify(hi) :

</span></span><span class="highlight-line"> <span class="highlight-cl"> (

¢ !'=0) ? new TreeBin&It;K,V&agt;(hi) : t;
</span></span><span class="highlight-line"> <span class="highlight-cl">

</span></span><span class="highlight-line"> <span class="highlight-cl|"> //
In MEEFEERRINE |

</span></span><span class="highlight-line"> <span class="highlight-cl"> set
abAt(nextTab, i, In);

</span></span><span class="highlight-line"> <span class="highlight-cl"> //
hn MEEFHEERINE i+n

</span></span><span class="highlight-line"> <span class="highlight-cl"> set
abAt(nextTab, i + n, hn);

</span></span><span class="highlight-line"> <span class="highlight-cl"> //

FERIZAEMRE S fwd, REBZNECRLIETEE,

</span></span><span class="highlight-line"> <span class="highlight-cl"> //

HithiZ2—BEFNZUERY hash {9 MOVED, HASHITER T

</span></span><span class="highlight-line"> <span class="highlight-cl|"> set
abAt(tab, i, fwd);

</span></span><span class="highlight-line"> <span class="highlight-cl"> //
dvance IREJ true, RERIZMNECSLTH5EE

</span></span><span class="highlight-line"> <span class="highlight-cl"> ad
ance = true;

</span></span><span class="highlight-line"> <span class="highlight-cl|">
</span></span><span class="highlight-line"><span class="highlight-cl">
</span></span><span class="highlight-line"> <span class="highlight-cl"> }
</span></span><span class="highlight-line"> <span class="highlight-cl">
</span></span><span class="highlight-line"> <span class="highlight-cl">
</span></span><span class="highlight-line"> <span class="highlight-cl">}
</span></span></code> </pre>

<h4 id="2-5-put/3i£">2.5 put IFi%&</h4>

< p|> TS LIEP R REE LA TR MER </p>

<Ool>

<li>tNR— NS MEFRIEEXS ConcurrentHashMap BT BB, LBI&REEHAYT BHER
B, XN SRRIEZFrLARERICINEI, 2E A transfer 5iAFRETLER LA forward TR, U0
NRFEEBANNAER forward TREE, MEEHTT S, </li>
<li>NEENBBENI T mEIEEEARE forward T, BXIXANTRIB, XEMFILET 42X
. REXME—ERIIE, BREIARSL hashTable #Y synchronized E§71§%., </li>

</ol>

<p>E{KRIE</p>

<ol>

<li>H88 key value (B, #ARER null, Xs=#0 HashMap &~E, </li>

<li>f8%) key B9 hash {&, </li>
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<li>ZEERFEH tab TEME. </li>

<li>WNREELETAL, WHAKL. B initTable /5%, Z/5ABI—1EE + CAS EhIHA
HEomRGE, </li>

<li>#R4E hash (EHEEE TR, WRWMAMIENZS, HEE— Node XI5 CAS SZUHINEY
7%, FrEbHEIR. </li>

<li>%0ER hash jhzE, HMEXMNMAIMNERA null, WHNZEEEHT BT (-1 BT ET) |
R BT, REFHIEAHE, </li>

<li>¥0%R hash jhz8 H hash (BAR -1, FREHT &, N THERRFRELEMEE, TR,
B f PRt s, RIETRNRE—NEIRENER. PBIEHIERMER. </li>

<li>F] HashMap —#¥, UWNSRGERMGEY 8, NMHEXHERALLEN, </li>

<li>#&eRm 1 (CAS 5=0) , WRFEY H, WFA transfer 755 TRNFEFEG, %0k

, MREBEPRERENTR, WERA CAS BEFEEAN, MRARZ, WERA synchronized H1TEZE,
IEFFARBIER, </li>

</ol>

<pre><code class="highlight-chroma"> <span class="highlight-line"> <span class="highlight
cl">public V put(K key, V value) {

</span></span><span class="highlight-line"> <span class="highlight-c|"> return putVal(k
y, value, false);

</span></span><span class="highlight-line"><span class="highlight-cl">}
</span></span><span class="highlight-line"> <span class="highlight-cl">
</span></span><span class="highlight-line"> <span class="highlight-cl">final V putVal(K k
y, V value, boolean onlylfAbsent) {

</span></span> <span class="highlight-line"> <span class="highlight-cl"> //IHENRISEL
1TERMEFIRT AT keyskvalueZanull

</span></span> <span class="highlight-line"> <span class="highlight-cl"> if (key == null ||
value == null) throw new NullPointerException();

</span></span><span class="highlight-line"> <span class="highlight-cl"> // i+ &#f7XJ
AY hash (&

</span></span><span class="highlight-line"> <span class="highlight-c|"> int hash = spre
d(key.hashCode());

</span></span><span class="highlight-line"> <span class="highlight-cl"> // BFiE=®§
HERAVKE

</span></span><span class="highlight-line"> <span class="highlight-cl"> int binCount =

</span></span><span class="highlight-line"> <span class="highlight-cl"> for (Node&lIt;K,
&gt;[] tab = table;;) {

</span></span><span class="highlight-line"> <span class="highlight-cl"> Node&lt;K,V
gt; f; int n, i, fh;

</span></span><span class="highlight-line"> <span class="highlight-cl"> // QNEREGLH"
", BHTEEWG

</span></span><span class="highlight-line"> <span class="highlight-cl|"> if (tab == nul
|| (n = tab.length) == 0)

</span></span><span class="highlight-line"> <span class="highlight-cl"> /] ¥I%ak,
H, EESFEANE

</span></span><span class="highlight-line"> <span class="highlight-cl"> tab = initT
ble();

</span></span><span class="highlight-line"> <span class="highlight-cl|">
</span></span><span class="highlight-line"> <span class="highlight-cl"> // ¥1% hash
[EXIMNATEEE TR, BEISE— TR f

</span></span><span class="highlight-line"> <span class="highlight-cl"> elseif (f=t
bAt(tab, i = (n - 1) &amp; hash)) == null) {

</span></span><span class="highlight-line"> <span class="highlight-cl"> // GNEREL
ZERZ,
</span> </span><span class="highlight-line"> <span class="highlight-cl"> // B—IR
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CAS BMERBIXMNEMANRFEE, X4 put BEERZHERT, ILREIREE T

</span></span><span class="highlight-line"> <span class="highlight-cl"> //

R CAS KW, BRsi@BHAERE, HAIT—MEREF T

</span></span><span class="highlight-line"> <span class="highlight-cl"> if (casTabA

(tab, i, null,

</span></span><span class="highlight-line"><span class="highlight-c|"> n

w Node&lt;K,V&gt;(hash, key, value, null)))

</span></span><span class="highlight-line"> <span class="highlight-cl"> break;
// no lock when adding to empty bin

</span></span><span class="highlight-line"> <span class="highlight-cl">

</span></span><span class="highlight-line"> <span class="highlight-cl|"> // hash B2
LI&F MOVED(MOVED = -1; hash for forwarding nodes), IXMNHEZIEEABEEEE, &~IM
F HBEEIREl, SEREAET &

</span></span><span class="highlight-line"> <span class="highlight-cl"> else if ((fh = f
hash) == MOVED)

</span></span> <span class="highlight-line"> <span class="highlight-cl"> // EEENEL
T, ENFEECEEIBSIIINEE, BEEX T MRERT

</span> </span><span class="highlight-line"> <span class="highlight-cl"> tab = help
ransfer(tab, f);

</span></span><span class="highlight-line"> <span class="highlight-cl">
</span></span><span class="highlight-line"> <span class="highlight-cl"> else { // &I
Bk, fR2izErLER, mMEAAT

</span></span><span class="highlight-line"> <span class="highlight-cl">

</span> </span><span class="highlight-line"> <span class="highlight-cl"> V oldVal =
null;

</span></span><span class="highlight-line"> <span class="highlight-cl"> // 3RENZL
ZA BRI AR RR L

</span></span><span class="highlight-line"> <span class="highlight-cl"> synchroniz
d (f) {

</span> </span><span class="highlight-line"> <span class="highlight-cl"> if (tabAt
tab, i) == f) {

</span></span><span class="highlight-line"> <span class="highlight-cl"> if (fh
gt;= 0) { // 3LE&E/AR9 hash AT 0, HBAREMEE

</span></span><span class="highlight-line"> <span class="highlight-cl"> //
FEN, CRERIIKE

</span> </span><span class="highlight-line"> <span class="highlight-cl"> bin
ount = 1;

</span></span><span class="highlight-line"> <span class="highlight-cl"> //
itk

</span></span><span class="highlight-line"> <span class="highlight-cl"> for
Node&lt;K,V&gt; e = f;; ++binCount) {

</span></span><span class="highlight-line"><span class="highlight-cl"> K
ek;

</span></span><span class="highlight-line"> <span class="highlight-cl"> /
MREIMT "1BF"H key, FIHTEEEHTERBE, AREHMAILL break 7
</span></span><span class="highlight-line"> <span class="highlight-cl"> if

(e.hash == hash &amp;&amp;

</span></span><span class="highlight-line"><span class="highlight-c|">
((ek = e.key) == key ||

</span></span><span class="highlight-line"> <span class="highlight-cl">
(ek !'= null &amp;&amp; key.equals(ek)))) {

</span></span><span class="highlight-line"> <span class="highlight-cl">
oldVal = e.val;

</span></span><span class="highlight-line"><span class="highlight-cl">
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if (lonlylfAbsent) //{XputlifAbsent()75ixFonlylfAbsent Atrue

</span></span><span class="highlight-line"> <span class="highlight-cl"

e.val = value; //putifAbsent()B &keyllikElget, B putFiRME]

</span></span><span class="highlight-line"> <span class="highlight-cl"

break;

</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"

AT HRNERR, BX N EREERNREE

</span></span><span class="highlight-line"> <span class="highlight-cl"

oded&lIt;K,V&agt; pred = ¢;

</span></span><span class="highlight-line"> <span class="highlight-cl"

((e = e.next) == null) {

</span></span><span class="highlight-line"> <span class="highlight-cl"

pred.next = new Node&lt;K,V&gt;(hash, key,

</span></span><span class="highlight-line"> <span class="highlight-cl"

value, null);

</span></span><span class="highlight-line"> <span class="highlight-cl"

break;

</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"

(f instanceof TreeBin) { // 124

</span></span><span class="highlight-line"> <span class="highlight-cl"

e&lt;K,V&gt; p;

</span></span><span class="highlight-line"> <span class="highlight-cl"

ount = 2;

</span></span><span class="highlight-line"> <span class="highlight-cl"

R RNERESABEAF TR

</span></span><span class="highlight-line"> <span class="highlight-cl"

p = ((TreeBin&lt;K, V&gt))f).putTreeVal(hash, key,

</span></span><span class="highlight-line"> <span class="highlight-cl"

value)) = null) {

</span></span><span class="highlight-line"> <span class="highlight-cl"

dval = p.val;

</span></span><span class="highlight-line"> <span class="highlight-cl"

(lonlylfAbsent)

</span></span><span class="highlight-line"> <span class="highlight-cl"

p.val = value;

</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"
</span></span><span class="highlight-line"> <span class="highlight-cl"

I= 0 YRR AR EE LR RIS E s — T Ak

</span></span><span class="highlight-line"> <span class="highlight-cl"

== 01788 put BB — T RN AR MERTE TR

</span></span><span class="highlight-line"> <span class="highlight-cl"

1= 0) {

</span></span><span class="highlight-line"> <span class="highlight-cl"

DEGHEREIRNIEN, IIRFEM HashMap —%, thE

</span></span><span class="highlight-line"> <span class="highlight-cl"

unt &gt;= TREEIFY_THRESHOLD)

\%

\%

~ -

}
}
}

else if
No
bin
//

}
}
}
}

//binCount
//binCount
if (binCoun

/] FIEf
if (binC
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</span></span><span class="highlight-line" > <span class="highlight-cl" > /] X

737540 HashMap A —RRAE, BREAR—ESH TARNER,
</span></span><span class="highlight-line"> <span class="highlight-cl"> // a0

LREERIKENT 64, BRARIRRIHITEET &, MARERNLEN

</span></span><span class="highlight-line"> <span class="highlight-cl|"> //

NERBEAAAE T, 0 aER

</span></span><span class="highlight-line"> <span class="highlight-cl"> treeif
Bin(tab, i);

</span></span><span class="highlight-line"> <span class="highlight-cl"> if (oldVa
I= null)

</span></span><span class="highlight-line"> <span class="highlight-cl"> return

oldVal;

</span></span><span class="highlight-line"> <span class="highlight-cl"> break;
</span></span><span class="highlight-line"> <span class="highlight-cl"> }
</span></span><span class="highlight-line"> <span class="highlight-cl"> }
</span></span><span class="highlight-line"> <span class="highlight-cl"> }
</span></span><span class="highlight-line"> <span class="highlight-cl"> // CAS Z{&#ffba

eCount, H¥IMEEFET &

</span></span><span class="highlight-line"> <span class="highlight-c|"> addCount(1L, b
nCount);

</span></span><span class="highlight-line"> <span class="highlight-cl"> //FZRFEZEIX—
IRAALIR put BIER—NRINRIE, SNERL return iR[E] T

</span></span><span class="highlight-line"> <span class="highlight-c|"> return null;
</span></span><span class="highlight-line"> <span class="highlight-cl">}
</span></span></code></pre>

<h3 id="3-get-iIFEDHr" > 3.get TFEDHT</h3>

<ol>

<li>it& hash {&E</li>

<li>#R#E hash (EHEIEEYNAIE: (n - 1) &amp; h</li>

<li>tRIEZ BRI TEN EH </i>

</ol>

<ul>

<li>3.1 NRZMIEA null, FPAERRE] null FEETLAT </1i>

<li>3.2 R BT ANIF R IRER, REZT REYERIE </Ii>

<li>3.3 MFRZMETRAY hash BT 0, RBIEET &, SERZLEN, FIA Node FRY find 75

</li>
<li>34 W1RVAE 3 REPAHE, PEiER, HTRBLLXIRIaT </Ii>
</ul>

<pre><code class="highlight-chroma"> <span class="highlight-line"> <span class="highlight
cl">public V get(Object key) {

</span></span><span class="highlight-line"> <span class="highlight-c|"> Node&It;K,V&gt
[] tab; Node&lIt;K,V&gt; e, p; int n, eh; K ek;

</span></span><span class="highlight-line"> <span class="highlight-cl"> int h = spread(
ey.hashCode());

</span></span><span class="highlight-line"> <span class="highlight-cl"> if ((tab = table)
= null &amp;&amp; (n = tab.length) &gt; 0 &amp;&amp;

</span></span><span class="highlight-line"> <span class="highlight-cl|"> (e = tabAt(ta
, (n - 1) &amp; h)) = null) {

</span></span><span class="highlight-line"> <span class="highlight-cl"> /] FlBrSLEE
REMERIIFTENTR

</span></span><span class="highlight-line"> <span class="highlight-cl"> if (eh = e.ha
h) == h) {

</span></span><span class="highlight-line"> <span class="highlight-cl|"> if (ek = e.

ey) == key || (ek !'= null &amp;&amp; key.equals(ek)))
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</span></span><span class="highlight-line"> <span class="highlight-cl"> return e.
al;

</span></span><span class="highlight-line"> <span class="highlight-cl"> }
</span></span><span class="highlight-line"> <span class="highlight-cl"> /] WNERLEE
B hash /VF 0, i8R [EE &, SEZUERLEN

</span></span><span class="highlight-line"> <span class="highlight-cl"> else if (eh &lt;
0)

</span></span><span class="highlight-line"> <span class="highlight-cl"> // &% Fo
wardingNode.find(int h, Object k) #0 TreeBin.find(int h, Object k)
</span></span><span class="highlight-line"> <span class="highlight-cl"> return (p =

e.find(h, key)) '= null ? p.val : null;

</span></span><span class="highlight-line"><span class="highlight-c|">

</span></span> <span class="highlight-line"> <span class="highlight-cl" // BhtER
</span></span><span class="highlight-line"> <span class="highlight-cl"> while ((e = e.
ext) '= null) {

\%

</span></span><span class="highlight-line"> <span class="highlight-cl"> if (e.hash

= h &amp;&amp;

</span></span><span class="highlight-line"><span class="highlight-cl|"> ((ek = e.
ey) == key || (ek !'= null &amp;&amp; key.equals(ek))))

</span></span><span class="highlight-line"> <span class="highlight-cl"> return e.
al;

</span></span><span class="highlight-line"> <span class="highlight-cl"> }
</span></span><span class="highlight-line"><span class="highlight-cl"> }
</span></span><span class="highlight-line"><span class="highlight-cl"> return null;

</span></span><span class="highlight-line"><span class="highlight-cl">}
</span></span></code></pre>

<h|;°>3id="E%iﬁﬁ%-@ﬁ-ﬁﬁ@ﬁiﬂ@ﬁ-??ﬁ BIERE>BTFEE, BI—KEEUNET— N &%
</h3>

<p>FELHT, TEAMRFEET: </p>

<p><img src="https://Id246.com/images/img-loading.svg" alt="imagepng" data-src="https:
/b3logfile.com/file/2019/01/image-3063e7b6.png?imageView2/2/interlace/1/format/jpg" > </
>

<p><b> FMNXBRRIARAIKERZ 8 (EfR LABFRAISE/IMKEBRE 16, XHRIRENTEE
#) , EFrIEEFRRER hash B, </b></p>

<p>NEFEATILAEH, ¥ BEFRIKEZ/MN T 16, HIMAEENLIERYT SRS MR

. BAAILISRI—ERERSES: BNERET BRBZABE THRERIONE L, BAKXTHE
RiAE +8" RYUE L, M 8 MEIRRAIKE. LUy &8 3 SEB(3, 11,194, § &8/5([3,19]
RIRABEETIR 3 S8, MpR111X7T "RUE 3 + 8 = 11" N8, iHEHEFENUEER
waI77iE, BXBIRF LIS transfer ERERIRATE, </p>

<p>¥ EKESE, AET SEKEMNAR 2 WBEHXENFIHES SR B8RS, [RER+
EfR LGSR, ERLE—EASDEEMERMENE L, FNTLUEARZERSRRRARNER
PRTEERAIER, XM NSRRI ERASEE T, </p>

<p>tEANBA T LALE— M EAERERIRERT 3 SHPRAERNER%, B— I SiERERERT 4 S
BERAIER, [RERT 3 SUE FRISRRBETBRIE 3 S8 11 SUE L, BNA=BEIE
BiIE L. M4 SME LNERREETBEHE 4 SMEsk 12 SAE L, FAEERERIES
PN EFERADIEFTRAIXINAE LIS Y. </p>
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