


HashMap ??????

package com.util;

import java.io.IOException;

import java.io.InvalidObjectException;
import java.io.Serializable;

import java.util.AbstractCollection;
import java.util.AbstractSet;

import java.util.Collection;

import java.util.ConcurrentModificationException;
import java.util.Iterator;

import java.util.Map;

import java.util.NoSuchElementException;
import java.util.Set;

import java.util.Spliterator;

import java.util.function.BiConsumer;
import java.util.function.BiFunction;
import java.util.function.Consumer;
import java.util.function.Function;

import sun.misc.SharedSecrets;

public class HashMap<K, V> extends AbstractMap<K, V> implements Map<K, V>, Cloneable,

Serializable {
Oprivate static final long serialVersionUID = 362498820763181265L;
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a*/

Ostatic final int hash(Object key) {

Ooint h;
Odreturn (key == null) ? 0 : (h = key.hashCode()) ~ (h >>> 16);
ar

[/**
0 *00020000000200 https://blog.csdn.net/ywb201314/article/details/120022308
a*/

Ostatic final int tableSizeFor(int cap) {

Odint n = cap - 1;

0on |= n >>> 1;
gon |= n >>> 2;
Oon |= n >>> 4;
O0n [= n >>>8;

0in |= n >>> 16;
OOreturn (n < 0) ? 1 : (n >= MapUtilConst.MAXIMUM CAPACITY) ? MapUtilConst.MAXIMUM CAPACITY :
+ 1;

0}

0/**
0 * The table, initialized on first use, and resized as necessary. When

0 * allocated, length is always a power of two. (We also tolerate length zero in
0 * some operations to allow bootstrapping mechanics that are currently not

[0 * needed.) hash

0*/

Jtransient Node<K, V>[] table;

D/**
0 *0OOOOentrySet ()J000AbstractMapdddlkeySet () Ovalues()[



a*/
Jtransient Set<Map.Entry<K, V>> entrySet;

[/**
0 *00000C00000
a*/

Otransient int size;
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0* 0000iteratord00000000000000CO0COO
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a*/

Otransient int modCount;

a/**

0 * thresholghashmapO0000O0OOOOONodedOO

0* 0006.750threshold=DEFAULT INITIAL CAPACITY*loadFactor;00000000000CO000CO0000000nashmap
000000000

a*/

Jint threshold;

0/

[0 * The load factor for the hash table.
0 *

[0 * @serial

a*/

(Ofinal float loadFactor;

D/**

O * Constructs an empty <tt>HashMap</tt> with the specified initial capacity and
0 * load factor.

|:| *

0 * @param initialCapacity the initial capacity

0 * @param loadFactor the load factor



0 * @throws IllegalArgumentException if the initial capacity is negative or the

g * load factor is nonpositive

g */

Opublic HashMap(int initialCapacity, float loadFactor) {

goif (initialCapacity < 0)

O0dthrow new IllegalArgumentException("Illegal initial capacity: " + initialCapacity);
JO0if (initialCapacity > MapUtilConst.MAXIMUM CAPACITY)

J00initialCapacity = MapUtilConst.MAXIMUM CAPACITY;

OO0if (loadFactor <= 0 || Float.isNaN(loadFactor))

O0dthrow new IllegalArgumentException("Illegal load factor: + loadFactor);
00this.loadFactor = loadFactor;
O0this.threshold = tableSizeFor(initialCapacity);

0}

D/**

0 * Constructs an empty <tt>HashMap</tt> with the specified initial capacity and
[0 * the default load factor (0.75).

D *

0 * @param initialCapacity the initial capacity.

0 * @throws IllegalArgumentException if the initial capacity is negative.

o */

Opublic HashMap(int initialCapacity) {

O0this(initialCapacity, MapUtilConst.DEFAULT LOAD FACTOR);

0}

[]/**
0 * Constructs an empty <tt>HashMap</tt> with the default initial capacity (16)

0 * and the default load factor (0.75).

a*/

Opublic HashMap() {

O0this.loadFactor = MapUtilConst.DEFAULT LOAD FACTOR; // all other fields defaulted
0}

D/**

* Constructs a new <tt>HashMap</tt> with the same mappings as the specified

* <tt>Map</tt>. The <tt>HashMap</tt> is created with default load factor (0.75)
and an initial capacity sufficient to hold the mappings in the specified

* <tt>Map</tt>.

O O o o &a @3
*

* @param m the map whose mappings are to be placed in this map



0 * @throws NullPointerException if the specified map is null
a*/

Opublic HashMap(Map<? extends K, ? extends V> m) {
O0this.loadFactor = MapUtilConst.DEFAULT LOAD FACTOR;
O0putMapEntries(m, false);

0}

[/ **
0 *000000C0OmapO0000HashMap

0 *

0 * <pre>

I

gif (table == null00000HashMapO000000000OputMapEntriesO000000000C0000C0000000putALLO

filoat ft = ((float)s / loadFactor) + 1.0F

O00010000size / loadFactor = capacityd000000capacityl0000000000000000000
000000000dapacityd000000000

a

00000000000000MAXIMUM_CAPACITYOOOOOOcapacity[JOMAXIMUM_CAPACITY[]

{

if (t > threshold)ddthresholdO00000000capacitydod
J00@ablegddddoddtableOnullO000000capacitydddthresholdjgdddddHashMapOO000000capacity[jcapacity
000tabled000000000000

a

Blse if (s > threshold){00Omap0size(000000OmapOthresholdd0000mapO0000000mapO0000000000000resize
0oo

000000ButValgoodoOresizedd

0* </pre>

0 *

0 * Implements Map.putAll and Map constructor.

0 *

0 *

0 * @param m the map

0 * @param evict false when initially constructing this map, else true (relayed
0 * to method afterNodelInsertion).

a*/

Ofinal void putMapEntries(Map<? extends K, ? extends V> m, boolean evict) {

00int s = m.size();

O0if (s <= 0) {
O00return;



0o}
O0/70table0000000 O0table=nul100000000COO0putMapENtriesO000000CCOO000C

iff (table == null) { // pre-size

000PM00000000Ha s hMapO0000000000C0000C00000000MapO00s0000Has hMapO0000000000MapO000000000000000
HashMapO000000OmO00

770/ 0000 = HashMapQOQOQd
PA00000000002000000000000000000000s1ze00000CCCCCCODOD00000000000000000000001000f t000000HashMap

oooo
filgat ft = ((float) s / loadFactor) + 1.0F;

000AVO0000ft00000 000t0000HashMapOO00000000ft000000t0o000000001 . of, 00000000000

AN t = ((ft < (float) MapUtilConst.MAXIMUM CAPACITY) ? (int) ft :
MapUtilConst.MAXIMUM CAPACITY);

0o07vo0o00ooot >
00077O0000 (000000000000, DO0000000000Has hMapO00000000000000000000threshold) 0

7Y0000t000000000000000, 00000 resize () DO0O0000thresho ld000000000
Af0(t > threshold)

OO00threshold = tableSizeFor(t);

oo}

00/p00OMap00000, D0OOmapd0000C0C000000000

7 00000000000000putO

Blse if (s > threshold)

O00resize();

00/VOmap, OmapddkeyvalueJJOHashMap[]

fidr (Map.Entry<? extends K, ? extends V> e : m.entrySet()) {
000K key = e.getKey();

00OV value = e.getValue();

O00putVal(hash(key), key, value, false, evict);
0o}
ar

D/**

0 * Returns the number of key-value mappings in this map.
0 *

0 * @return the number of key-value mappings in this map
a*/

Opublic int size() {



Odreturn size;

0}

0/**

0 * Returns <tt>true</tt> if this map contains no key-value mappings.
D *

0 * @return <tt>true</tt> if this map contains no key-value mappings
a*/

Opublic boolean isEmpty() {

O0return size == 0;

0}

_
~
*
*

*

Returns the value to which the specified key is mapped, or {@code null} if

*

this map contains no mapping for the key.

*

* <p>

* More formally, if this map contains a mapping from a key {@code k} to a value
* {@code v} such that {@code (key==null ? k==null :

* key.equals(k))}, then this method returns {@code v}; otherwise it returns

* {@code null}. (There can be at most one such mapping.)

* <p>

* A return value of {@code null} does not <i>necessarily</i> indicate that the
* map contains no mapping for the key; it's also possible that the map

* explicitly maps the key to {@code null}. The {@link #containsKey containsKey}
* operation may be used to distinguish these two cases.

*

* @see #put(Object, Object)

*/

Opublic V get(Object key) {

[Node<K, V> e;

I s s s s s e s |
*

Odreturn (e = getNode(hash(key), key)) == null ? null : e.value;
0}

D/**

0 *00000
D*

0 * <pre>

01E0hashO00000



0
2. 00000keyO000O00OKeyOOO0OOO00O00
0
B - O00OkeyOOOOOOOOOKeyOOOONex 000000
0

3. 1000000000000000000000000kKeyO

g
g
0 3.2 00000000CCCOO00000keyd
i

@0map000000hashO00000000000CNuL

a

0RO0000CO000CO00OKeyOOOkeyOOOOODOOO

I
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a
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a
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{

B000000000000nutl

0 *

0 *

0 * </pre>

a*/

Ofinal Node<K, V> getNode(int hash, Object key) {
00/70000000000tab

[0ONode<K, V>[] tab;

00//0000(000000-1) & hashOOOOOODOOfirst = tab[n] (O O0O00)
(0Node<K, V> first,

0000Y70000000000000.

0odde ;

00//A000000000000n
0dint n;

00//A0000000Ckeyd00kK
00K k;

00/7000000tab0d000000




v &&0000000000n0000006

00// &8hashJd000(0000000tengthOO0O002716) 0000000000000 tablOOlOdOfirst
ODif ((tab = table) == null || (n = tab.length) < 0 || (first = tab[(n - 1) & hash]) == null) {

O00return null;
oo}

00/7000000 (first)OhashiDkeyOOOOOhasO0OkeyOOOOOO00OOf1 rst000

Aff (first.hash == hash && // always check first node

Ooo0((k = first.key) == key || (key != null && key.equals(k))))
O00return first;

00/ 0000000000000000f 1 rs tO00000000e000en000
ifi ((e = first.next) == null) {

O00return null;
oo

O0/A0firstO00T reeNode00

Aff (first instanceof TreeNode)

UOOAOO0000000o00o0O
fEfurn ((TreeNode<K, V>) first).getTreeNode(hash, key);

00/700000000000000000000

go {

000770000 (e) Ohash{dOkeyOOOOOhasO0OkeydOOOOOODOOf 1 rs tO00(000T 1 rst00000)

Oo0if (e.hash == hash && ((k = e.key) == key || (key != null && key.equals(k))))
O000return e;

00} while (null != (e = e.next)); /P0e000CC00OCOO

a0

fgturn null;

0}

D/**

* Returns <tt>true</tt> if this map contains a mapping for the specified key.
*

* @param key The key whose presence in this map is to be tested

* @return <tt>true</tt> if this map contains a mapping for the specified key.
*/

Opublic boolean containsKey(Object key) {

O o o &a &8

O0return getNode(hash(key), key) != null;
0}



D/**
0 * Associates the specified value with the specified key in this map. If the map

0 * previously contained a mapping for the key, the old value is replaced.

D*

0 * @param key key with which the specified value is to be associated

0 * @param value value to be associated with the specified key

0 * @return the previous value associated with <tt>key</tt>, or <tt>null</tt> if
O * there was no mapping for <tt>key</tt>. (A <tt>null</tt> return can

g * also indicate that the map previously associated <tt>null</tt> with
O * <tt>key</tt>.)

a*/

Opublic V put(K key, V value) {
Odreturn putVal(hash(key), key, value, false, true);

0}

a/**

0 * Implements Map.put and related methods.
0 *

0 * @param hash hash for key

0 * @param key the key

0 * @param value the value to put

0 * @param onlyIfAbsentJ0trued0000000

0* @param evict 000falsed00000000-

0 * @return previous value, or null if none
a*/

Ofinal V putVal(int hash, K key, V value, boolean onlyIfAbsent, boolean evict) {

00/70000000000000000
Node<K, V>[] tab;

O0ONode<K, V> p;
00int n, 1i;

%
00 fOtable0000000CO00060000000HashMapd0000
0f DO000HashMapO00000000000C00000C00000000000 0000000

am/
goif ((tab = table) == null || (n = tab.length) == 0)

0ddn = (tab = resize()).length;



00/7000 On-10 & hash == hash%n [On000200000
77 0000000nu00000000CCCCooon

Af ((p = tab[i = (n - 1) & hash]) == null)
J0dtab[i] = newNode(hash, key, value, null);
00/n000000000

Blse {

0o0/v0en

PAOkO0000000key

O00Node<K, V> e;

000K k;

000/70p01 fO000000C00C000000
AnOhashOO00000000000000has hOOOOOO00000
P000000C0000000000000keyD0C0CO0O000000000
ffi0(p.hash == hash &&

000APO0000key0000000000000C || DOOOOOOOKeyOOOOOOOOCequals
J0000((k = p.key) == key || (key != null && key.equals(k))))
godde = p;

000/P0&ey00000000

AnOkeyd00000000COO=>000
Elge if (p instanceof TreeNode)
0d00e = ((TreeNode<K, V>) p).putTreeVal(this, tab, hash, key, value);

000ARO00keyO000000000=>00
7700000000key00000000000COOCKey000000000C0OCO
ElBe {

OOooOfor (int binCount = 0;; ++binCount) {

O0o0ovnOoo
Af000e = p.next) == null) {

J00000VA000000key OO0O0OOOOOOOOOO
DLREXE = newNode(hash, key, value, null);

0000007/ MapUtilConst.TREEIFY THRESHOCODOONS
00000BiACounte000000binCountO70000000000000binCountfo r0000000000000000000- 1000
A0000000000000D0OO

AA0UBANCount >= MapUtilConst.TREEIFY THRESHOLD - 1) // -1 for 1st

000000t reeifyBin(tab, hash);



O00O0ERVO00nutl

OO0000break;

00000}

00000K¢yO000000000000

AAO0E. hash == hash & ((k = e.key) == key || (key != null && key.equals(k))))
O00000Obreak;

O0DCORRe00000key00O0000

POE0OE;

0ooo}

Ooo}

000VA0000000004 fOD0000ed00null

oodif (e !'= null) { // existing mapping for key
0000ARO00va luedo00o

MOBUdValue = e.value;

0000// onlyIfAbBéatse[] 00 O0keyddOvalue0OJ0000e.valueddO00dvalue
O00OvnronlyIfAbsentO000t ruefoldvalue(00000001 fOO0Ova lued0000000OCOOO0

A0 !onlyIfAbsent || oldValue == null)
Jd000e.value = value;

OO00afterNodeAccess(e);

0000AA00 LdvaluedO0000vatue
ABEdrn oldValue;

0oo3

a0

00// modCouRBI00000000000000000OC0O0O0
HHmodCount;

00// siEg000000000000000000000aL
ifi (++size > threshold)
O00resize();

(0afterNodeInsertion(evict);

Jdreturn null;
ar

D/**



* Initializes or doubles table size. If null, allocates in accord with initial
* capacity target held in field threshold. Otherwise, because we are using

* power-of-two expansion, the elements from each bin must either stay at same
index, or move with a power of two offset in the new table.

*

* @return the table

*/

Ofinal Node<K, V>[] resize() {

O o o o o O &3
*

00/ 70000000000000000000
Node<K, V>[] oldTab = table;

00/70000000
Nt oldCap = (oldTab == null) ? 0 : oldTab.length;

00/70000000
gat oldThr = threshold;

00/70000C0C000000000000e
0dint newCap, newThr = 0;

00/n00000000e000000000
i (oldCap > 0) {

00077C00000000000000000203e000
ff0(oldCap >= MapUtilConst.MAXIMUM CAPACITY) {

0000MAN000int0000203100 -1 0000otdCapdd200000
fArgshold = Integer.MAX VALUE;

000OvPooC0oo

ABEUrn oldTab;

Ooo}

aoo/*

0000RO00C00C00C000000000C00R00000020000100000020 0000000000000000 0O
0R000000000000C000000160000000000000000000200000000000160000
OR00COC00000000016000000000000000000C0000

Wil

O00else if ((newCap = oldCap << 1) < MapUtilConst.MAXIMUM CAPACITY
00000&& oldCap >= MapUtilConst.DEFAULT INITIAL CAPACITY)




O0000OnewThr = oldThr << 1; // double threshold
0o

oo0// PS2
00/P0000else if 00000000000
7 000000000000e000000000000000

7 DO0000000OOmapO000000000000
Blse if (oldThr > @) // initial capacity was placed in threshold

O00newCap = oldThr;

O0else { // zero initial threshold signifies using defaults

HoOnooodoobdtobdiooddobbdoma pUo000OOO0O

AnO0000000 O 16
J00OnewCap = MapUtilConst.DEFAULT INITIAL CAPACITY;

O0OV700000000 16*6.75 = 1206 . 7500000000000000004003000000

AEWThr = (int) (MapUtilConst.DEFAULT LOAD FACTOR * MapUtilConst.DEFAULT INITIAL CAPACITY);

oo}

00/70000006e OPs20000

ff (newThr == 0) {

O00float ft = (float) newCap * loadFactor;

O00newThr = (newCap < MapUtilConst.MAXIMUM CAPACITY && ft < (float) MapUtilConst.MAXIMUM CAPACI
? (int) ft

0000d: Integer.MAX VALUE);
oo}

00/vOmapd00000 OOOO
fiireshold = newThr;
J0@SuppressWarnings({ "rawtypes", "unchecked" })

00/700000000000000000000000000000000000 Ld TabJOOOOOO000OOOOO00000000
Node<K, V>[] newTab = (Node<K, V>[]) new Node[newCap];

00/POmapOtabled00000000
figble = newTab;

00/ 000000000CO00CO00000000000C0
ifl (oldTab !'= null) {

000zvooo



fiof (int j = 0; j < oldCap; ++j) {
0000ONode<K, V> e;

000CrAOO000000CCCO0000000000
If00(e = oldTab[j]) !'= null) {

HoOOOAvOdooOdooodooOdtoOddooodooodo
OuamaEb[j1 = null;

00000APO0000000000000000hashOn

Af00E. next == null)

000ooo//7 PS3

000000AYC00000000000000000000has hOO000000000

7700REshOd % 00000 = 0 hash0 & O0000-100

AO000000000000 O0O0000Z20NO00000000000000CO000C000

P700000017, 15000000000000000000000tableSizeFo r000000000000000000020NO0O0
ArOaen-> 1e(17-> 32

000000OnewTab[e.hash & (newCap - 1)] = e;

00000VA0C000000C0000000000000000has hO0O00O00000000C0000000000000
7A00000000016000hashO0101%16=1000hash0017017%16=100000000000000002000000000000100000000320
%32=1[J0hash00100000000000000000000hashO017017%32=1700000000000001 8000000
MA0000000OOO0CDOODOO0OOO0dO0O0an

PA0000000T reeNode[
BUEENif (e instanceof TreeNode)

000000 ( (TreeNode<K, V>) e).split(this, newTab, j, oldCap);
00000else { // preserve order

I00000VA0000000000000
NodeRK, V> loHead = null, loTail

null;

UI0000VA0000000000000
NOdeRK, V> hiHead = null, hiTail

null;

O00000A70000000 © 0 oldCap-1 JO00O00O0oldCap [0 newCap - 1
000000ONode<K, V> next;

0ooooon/

Ae0R00

J000000next = e.next;

O000000VP000000hashd 0 000000 0000

70ORBBO000C0000000C020NOO000160000has hOOOCO0O0000C0e00000hashO0O0000000hashOO700
7n0000Aas hOO00000000CO0Omed D000000C00C00C0000000000000000000000000000000000000




IfJ00ELhash & oldCap) == 0) {
0000000077 PS4
000CO0007700000

LA00UBMELL == null)
(I

[UBHEEA0EDe ;

O000000Celse
0000000007700000000000000000
[UOMBLULRExt = e;

HodOoooOnZ0o0oo
[UoTBEuoE e;
0000000}

000CCOO77000e000has hOOOOOOOOOODhashOO170
rnnddooddtodddooddoon
An0000000016000000000320hash01700000000001700000000000160000001600000000000[6e-1510000116-31]

O00COO0etse {

00000000P24

O0000000if (hiTail == null)
000000000hiHead = e;

00000000else

000000000hiTail.next = e;
00000000hiTail = e;

00ooooo}

000000} while ((e = next) != null);

LUbbbO77bbbotbbobbboton
AA0QUETail !'= null) {
O000000loTail.next = null;
J000000OnewTab[j] = loHead;

Oooooo:

000oO0if (hiTail != null) {
000000077 O0000000000C00000000000C000000
AEMERUEnext = null;

00000RE2#0 17 O000000e000000000016000 hashd 18 O0O000001000000000017000




NEWMERDj + oldCap] = hiHead;
000ooo}

00000}

0ooo}

ooo}

oo}

Odreturn newTab;

0}

0/

0 * <pre>

0 E00table000000000000640000tabledn
02000table000064000000000000
RH100000C00000000000E000000000

RL20000000000

0* </pre>

a*/

Ofinal void treeifyBin(Node<K, V>[] tab, int hash) {

J0int n, index;

(0ONode<K, V> e;

00//000tabled00000000000640000tabledn
Af (tab == null || (n = tab.length) < MapUtilConst.MIN TREEIFY CAPACITY)

O00resize();

00//080table000064000000000000

Blse if ((e = tab[index = (n - 1) & hash]) != null) {
O00TreeNode<K, V> hd = null, tl = null;

O0odo {

0000/ /0REE00000000000000000000000

MNEENode<K, V> p = replacementTreeNode(e, null);
Ooo0if (tl == null)

00000hd = p;

O000else {

00000 70000

plomev = ti;

O0000tL.next = p;

0ooo}

gooott = p;

OO0} while ((e = e.next) !'= null);




Oopif ((tab[index] = hd) != null)
J000hd . treeify(tab);

0o}

0}

0/**

0 * Copies all of the mappings from the specified map to this map. These mappings
0 * will replace any mappings that this map had for any of the keys currently in
0 * the specified map.

0 *

0 * @param m mappings to be stored in this map

0 * @throws NullPointerException if the specified map is null

a*/

Opublic void putAll(Map<? extends K, ? extends V> m) {
O0putMapEntries(m, true);

0}

D/**

0 * Removes the mapping for the specified key from this map if present.

D *

0 * @param key key whose mapping is to be removed from the map

0 * @return the previous value associated with <tt>key</tt>, or <tt>null</tt> if
O * there was no mapping for <tt>key</tt>. (A <tt>null</tt> return can

O * also indicate that the map previously associated <tt>null</tt> with
0 * <tt>key</tt>.)

o */

Opublic V remove(Object key) {
[0Node<K, V> e;

O0return (e = removeNode(hash(key), key, null, false, true)) == null ? null : e.value;
0}
D/**
0 * Implements Map.remove and related methods.
D *
* @param hash hash for key

* @param key the key

* @param matchValue if true only remove if value is equal

a

{

0 * @param value the value to match if matchValue, else ignored
a

0 * @param movable if false do not move other nodes while removing
a

* @return the node, or null if none



a */
Ofinal Node<K, V> removeNode(int hash, Object key, Object value, boolean matchValue, boolean

movable) {

0o// tapdmap
00/7A000pOhashO0000001ndex000000/00000000000000C0000000n000000indexOhashOO00000
77 00000hashMapOd000000

Node<K, V>[] tab;

O0ONode<K, V> p;

0dint n, index;

00/p00000000

77 0000 DOOCO0000000e 0o

PR hashO000000000000pOOONuLl

OOoif ((tab = table) != null && (n = tab.length) > 0 && (p = tab[index = (n - 1) & hash]) !=
null) {

000// nBEBEODO0Ce000000000000/0000000000000000
prOkOeO00keyOvOOOOOOnode [value

J00ONode<K, V> node = null, e;

000K k;

aoov v;

00Onio0o-00o

A700000000,000000000nodel000000P

0ogif (p.hash == hash && ((k = p.key) == key || (key != null && key.equals(k))))
0000node = p;

OIOVZ0C0R0D00000000000000o0C00
Av000000o0o

Blge if ((e = p.next) != null) {
O00OVADO00C00000

Af00p instanceof TreeNode)

00000VAO000000000getTreeNode ()

J0000node = ((TreeNode<K, V>) p).getTreeNode(hash, key);

HOOOnZ000OO00CDOOROO0oDO0dOO0oooO0O
BUsE {




OOo0OVZO00000000OD0O0O0DOROR 00000000

AE0r0

00000EAAO000000000000nede00e0000000

Ifi00ELhash == hash && ((k = e.key) == key || (key != null && key.equals(k)))) {
0000000node = e;

0000000break;

0ooooo

0000007A70e00C0O00RCO00eDO0
77000wWhile00e00000000000COeC00C000000000C0OCPOCO0e000000000

Ann0ddooddobddobodebidtbedonOOOOOn

BOBLER

00000} while ((e = e.next) != null);OAA0E000000000nul000000COnu000000000
B000

000}

000PMO0000 matchValue[true(0000000000000false000000000000keyOhashOOOOOC0000

If0(node != null && (!matchValue || (v = node.value) == value || (value != null &&
value.equals(v)))) {

000Or70000000

ififlnode instanceof TreeNode)

O000OAVO00000C0
(UNneeNode<K, V>) node).removeTreeNode(this, tab, movable);

000OvA0Oe000

77000000 0000000,00000CCCCCCCOOODO0OnodedO00000P
O000else if (node == p)
OOo0OVOROD0000000000000000
MO000000000000R0R00000

feblindex] = node.next;

000077C00000000000

ElUSE

00000RYOpOnode00000C0p - nextO0000C00ONode

00000re - next  O00000nodednextO000000000nodel00node0000
PEABEXt = node.next;

Joo0Oreapd0000000000000000
HEModCount;

0000n£able00000000000000C00CO00000




HHBfze;

O00OnPOhashMapO00000C0000LinkedHashMapOO00L inkedHashMapOO0000
gfifigrNodeRemoval (node) ;

0000nA0000O0
MEELrn node;
000}

oo}

00/200 O0null
O0return null;

0}

0/

0 * Removes all of the mappings from this map. The map will be empty after this
[0 * call returns.

a*/

Opublic void clear() {

(0Node<K, V>[]1 tab;

O0OmodCount++;

OO0if ((tab = table) != null && size > 0) {
O00size = 0;

ddgfor (int 1 = 0; 1 < tab.length; ++1i)
Jo00tab[i] = null;

0o}

0}

D/**
0 * Returns <tt>true</tt> if this map maps one or more keys to the specified
0 * value.

*

* @param value value whose presence in this map is to be tested

0
a
0 * @return <tt>true</tt> if this map maps one or more keys to the specified
0 * value

a*/

Opublic boolean containsValue(Object value) {

O0ONode<K, V>[]1 tab;

gav v;

OO0if ((tab = table) != null && size > 0) {

gdgfor (int 1 = 0; 1 < tab.length; ++i) {



0000for (Node<K, V> e = tab[i]; e !'= null; e = e.next) {
gooooif ((v = e.value) == value || (value != null && value.equals(v)))
d00odgreturn true;

0000}

0oo3

ao3

O0return false;

0}

0/**

0 * Returns a {@link Set} view of the keys contained in this map. The set is

00 * backed by the map, so changes to the map are reflected in the set, and

0 * vice-versa. If the map is modified while an iteration over the set is in

0 * progress (except through the iterator's own <tt>remove</tt> operation), the
0 * results of the iteration are undefined. The set supports element removal,
0 * which removes the corresponding mapping from the map, via the

[0 * <tt>Iterator.remove</tt>, <tt>Set.remove</tt>, <tt>removeAll</tt>,

0 * <tt>retainAll</tt>, and <tt>clear</tt> operations. It does not support the
0 * <tt>add</tt> or <tt>addAll</tt> operations.

D*

0 * @return a set view of the keys contained in this map

a*/

Opublic Set<K> keySet() {
J0Set<K> ks = keySet;
Ooif (ks == null) {

O00ks = new KeySet();
O00keySet = ks;

oo}

O0return ks;

0}

Ofinal class KeySet extends AbstractSet<K> {
O0public final int size() {
O00return size;

0o}

Odpublic final void clear() {
J00OHashMap.this.clear();
oo}



Odpublic final Iterator<K> iterator() {
O0dreturn new KeyIterator();
a0}

O0public final boolean contains(Object o) {

O00return containsKey(o);

0o}

O0public final boolean remove(Object key) {
JdOreturn removeNode(hash(key), key, null, false, true) != null;
ao3

O0Opublic final Spliterator<K> spliterator() {
O00return new KeySpliterator<>(HashMap.this, 0, -1, 0, 0);
0o}

O0public final void forEach(Consumer<? super K> action) {
O00ONode<K, V>[] tab;

0opif (action == null)

J0ddthrow new NullPointerException();

OO0if (size > 0 && (tab = table) != null) {

0O0dint mc = modCount;

gdoOfor (int i = 0; i < tab.length; ++i) {

O0000for (Node<K, V> e = tab[i]; e != null; e = e.next)
J00000action.accept(e.key);

0ooo}

Ooooif (modCount !'= mc)

JdooOthrow new ConcurrentModificationException();

aoo3

aor

0}

0/**

0 * Returns a {@link Collection} view of the values contained in this map. The
0 * collection is backed by the map, so changes to the map are reflected in the
0 * collection, and vice-versa. If the map is modified while an iteration over
0 * the collection is in progress (except through the iterator's own

0 * <tt>remove</tt> operation), the results of the iteration are undefined. The
0 * collection supports element removal, which removes the corresponding mapping
0 * from the map, via the <tt>Iterator.remove</tt>, <tt>Collection.remove</tt>,



a

a

0 *
0 * @return a view of the values contained in this map
a*/

Opublic Collection<V> values() {

J0Collection<V> vs = values;

goif (vs == null) {

000vs = new Values();

O00values = vs;

oo}

Odreturn vs;

0}

Ofinal class Values extends AbstractCollection<V> {
O0public final int size() {
O00return size;

0o}

Odpublic final void clear() {
J00OHashMap.this.clear();
oo}

Odpublic final Iterator<V> iterator() {
O0dreturn new Valuelterator();

0o}

O0public final boolean contains(Object o) {

dddreturn containsValue(o);

0o}

O0public final Spliterator<V> spliterator() {

000dreturn new ValueSpliterator<>(HashMap.this, 0, -1, 0, 0);

0o}

Odpublic final void forEach(Consumer<? super V> action) {

J00ONode<K, V>[]1 tab;

OoOgif (action == null)

JdoOthrow new NullPointerException();

OO0if (size > 0 && (tab = table) != null) {

* <tt>removeAll</tt>, <tt>retainAll</tt> and <tt>clear</tt> operations.

* not support the <tt>add</tt> or <tt>addAll</tt> operations.

It does



0dogint mc = modCount;

Oo00for (int i = 0; i < tab.length; ++i) {

O0000for (Node<K, V> e = tab[i]; e != null; e = e.next)
J00000action.accept(e.value);

0ooo}

googif (modCount !'= mc)

Jdoodthrow new ConcurrentModificationException();

000}

oo}

0}

D/**

* Returns a {@link Set} view of the mappings contained in this map. The set is
* backed by the map, so changes to the map are reflected in the set, and

* vice-versa. If the map is modified while an iteration over the set is in

* progress (except through the iterator's own <tt>remove</tt> operation, or

* through the <tt>setValue</tt> operation on a map entry returned by the

* iterator) the results of the iteration are undefined. The set supports
element removal, which removes the corresponding mapping from the map, via

* the <tt>Iterator.remove</tt>, <tt>Set.remove</tt>, <tt>removeAll</tt>,

* <tt>retainAll</tt> and <tt>clear</tt> operations. It does not support the

* <tt>add</tt> or <tt>addAll</tt> operations.

* @return a set view of the mappings contained in this map
*/
Opublic Set<Map.Entry<K, V>> entrySet() {

N s s s |
*

O0Set<Map.Entry<K, V>> es;
Odreturn (es = entrySet) == null ? (entrySet = new EntrySet()) : es;
ar

Ofinal class EntrySet extends AbstractSet<Map.Entry<K, V>> {
O0public final int size() {
Od0return size;

0o}

Odpublic final void clear() {
J00OHashMap.this.clear();
oo}

O0public final Iterator<Map.Entry<K, V>> iterator() {



Oddreturn new EntryIterator();
0o

O0public final boolean contains(Object o) {

Oooif (!'(o instanceof Map.Entry))

OO00return false;

O0OMap.Entry<?, ?> e = (Map.Entry<?, ?>) o;
0000bject key = e.getKey();

O00ONode<K, V> candidate = getNode(hash(key), key);
O00return candidate !'= null && candidate.equals(e);
oo}

Odpublic final boolean remove(Object o) {
O00if (o instanceof Map.Entry) {
OJ00OMap.Entry<?, ?> e = (Map.Entry<?, ?>) o;
J0000bject key = e.getKey();

00000bject value = e.getValue();

J00dreturn removeNode(hash(key), key, value, true, true) != null;
000}

J00return false;

oo}

O0public final Spliterator<Map.Entry<K, V>> spliterator() {
00dreturn new EntrySpliterator<>(HashMap.this, 0, -1, 0, 0);
oo}

O0Opublic final void forEach(Consumer<? super Map.Entry<K, V>> action) {
O00ONode<K, V>[] tab;

OJOooif (action == null)

J0ddthrow new NullPointerException();

OJooif (size > 0 && (tab = table) !'= null) {

0000int mc = modCount;

goddfor (int i = 0; i < tab.length; ++i) {

OOoo0for (Node<K, V> e = tab[i]; e != null; e = e.next)
J00000action.accept(e);

0000}
Joogif (modCount !'= mc)

J00ddthrow new ConcurrentModificationException();
o003
ik



0}

(0// Overrides of JDK8 Map extension methods

[J@Override

Opublic V getOrDefault(Object key, V defaultValue) {

O0ONode<K, V> e;

OOreturn (e = getNode(hash(key), key)) == null ? defaultValue : e.value;
0}

[J@Override

Opublic V putIfAbsent(K key, V value) {

Odreturn putVal(hash(key), key, value, true, true);
0}

[J@Override
Opublic boolean remove(Object key, Object value) {
Odreturn removeNode(hash(key), key, value, true, true) != null;

0}

[J@Override

Opublic boolean replace(K key, V oldValue, V newValue) {
[0Node<K, V> e;

aov v;

gO0if ((e = getNode(hash(key), key)) != null && ((v = e.value) == oldValue ||
v.equals(oldvalue)))) {

O00e.value = newValue;

OO0afterNodeAccess (e);

O00return true;

oo}

Odreturn false;

0}

(JeOverride

Opublic V replace(K key, V value) {

(Node<K, V> e;

O0if ((e = getNode(hash(key), key)) != null) {
Joov oldvValue = e.value;

O00e.value = value;

OO0afterNodeAccess (e);

(v '= null

&&



O0dreturn oldValue;
0o}

Jdreturn null;

0}

a/*

0 *00000000keyOhashMapO0000000keyO00O0O00OkeyO0OOvatlue

0 *OOkeyOdOOOOOOOOOO(hash, key, value,null) ,valuedOOd V v =

0 * mappingFunction.apply(key)EO00000000OmappingFunction.apply (key)O0000
0*/

J@Override

Opublic V computeIfAbsent(K key, Function<? super K, ? extends V> mappingFunction) {

00/70000R000000000000

Aff (mappingFunction == null)
JdO0throw new NullPointerException();

00/7000keyOhash
it hash = hash(key);

J0/VOnode0000tab, nodeQOOOfirst,00n, i;
[0ONode<K, V>[] tab;

[0Node<K, V> first;

0dint n, 1i;

00/p000000000
iAlft binCount = 0;

00/@0T reeNode[0000t ;
O0TreeNode<K, V> t = null;

00/7000node[00000 Ldd

Node<K, V> old = null;

gdif (size > threshold || (tab = table) == null || (n = tab.length) == 0)
000ARhashMapO0000000000tabledtabO000C0

pr000 resize()OO0O00CChashMap, O000hashMapO00O0
AOE (tab = resize()).length;

OO0if ((first = tab[i = (n - 1) & hash]) != null) {

000AnkeyOtabO00000000000000000000CO0C0O0OFirst




000AYO0keyOO00000keyOOOvaluefoldValueOkeyJOO0OO0O
AA0int mc = modCount;[000000000O0Onoded0key ,valuegddoddfirstOnull,

OOOif (first instanceof TreeNode)

0000PVO0000C00keyOO000ld, t;

000dold = (t = (TreeNode<K, V>) first).getTreeNode(hash, key);

O00else {

O00OVA0000C0000C000

P00t irst00000e, O0k;

O000Node<K, V> e = first;

0000k k;

00oodo {

000004¢ -whileQOO000COO000hashpOkeyO0OODOOOOOCOOO00Ce0000Wd, 0O0ODO0;

0ooo0if (e.hash == hash & ((k = e.key) == key || (key != null && key.equals(k)))) {
000000old = e;
000000break;
00ooo}
0000077D00+10
HEB@ACouNnt;
0000} while ((e
B00

0OV oldValue;
0ooif (old != null && (oldValue = old.value) != null) {
0000ARO000000 LdO000000 tdO00vatueddoO0dold0vatlue
0o00/n0an0

gffierNodeAccess(old) ;

e.next) != null);O0AVOO0COO0

O000return oldValue;

aoo3

oo

ao/**

00 * mappingFunction.apply (keylO00computeIfAbsentO00000apply000000kKey

00 * apply (keMNOOOOOOO000apelyCOO00 R apply(T t); OOOOROOOFunction<T, R>0O00000
0 0000000000CO0000C00 Integer integerl = map.computeIfAbsent("4", (s)->new

00 * Integer(6))[dcomputeIfAbsent0000: computeIfAbsent (K key,Function<? super K,
00 * ? extends V> mappingFunction]0keyd40s=key0040Function<? super 4, ?

00 * extends M¥OOnew Integer(6)00000000VOOOD60 OOFunction<T, R> --->Function<4,
00 * 6>---> R apply(T 4),R=p[OmappingFunction.apply (key)O006000v=6;

ao */



0OV v = mappingFunction.apply(key);

ggif (v == null) {
000APO0000mappingFunctionfiivatlue000000null;
O00return null;

00} else if (old != null) {
0007AnoldO0000vOOOo Ldvatlue

000old.value = v;

0oonaoo

gififierNodeAccess(old) ;

O00return v;

oo}

00/ 00000000000t 00000

Blise if (t != null)

000APOOmap000tab, hashOkeyOvOOoooooo
fdbutTreeVal(this, tab, hash, key, v);

O0delse {

JdoPOtab000000O0O0 (hash, key, v, first),00firstOnull,Ofirst = tab[i = (n - 1) &
0o0// hash]) = null

000tab[i] = newNode(hash, key, v, first);

OOOVZOD0D0000000000000O

fifif (binCount >= MapUtilConst.TREEIFY THRESHOLD - 1)
0000x4b000000

tiregifyBin(tab, hash);

0o}

00/P0hashMap00000

HEmodCount;

00// hashMgpOnl

O0++size;

00/a000

gifiterNodeInsertion(true);

O0return v;

0}

[]/**
0 *00000000000000000C000000000R000000000000 Map OO0
0*/

Opublic V computeIfPresent(K key, BiFunction<? super K, ? super V, ? extends V>

remappingFunction) {

goif (remappingFunction == null)



J0dthrow new NullPointerException();

O0ONode<K, V> e;

Jgv oldValue;

gdint hash = hash(key);

gdif ((e = getNode(hash, key)) !'= null && (oldValue = e.value) !'= null) {
goov v = remappingFunction.apply(key, oldValue);
gogif (v '= null) {

0000e.value = v;

OO00afterNodeAccess(e);

O000return v;

Ooor else

J00dremoveNode(hash, key, null, false, true);
ik

Odreturn null;

0}

D/**

0 *000000000 key 000000 key O remappingFunction O0000000000C00COOCO00000O
0* 0000000000 key 0000000 remappingFunction JO0000000C00COOC key O00OC
a*/

[J@Override

Opublic V compute(K key, BiFunction<? super K, ? super V, ? extends V> remappingFunction) {
gdif (remappingFunction == null)

Jddthrow new NullPointerException();

00int hash = hash(key);

(0ONode<K, V>[] tab;

[0ONode<K, V> first;

0dint n, 1i;

00int binCount = 0;

O0TreeNode<K, V> t = null;

O0ONode<K, V> old = null;

OO0if (size > threshold || (tab = table) == null || (n = tab.length) == 0)
00dn = (tab = resize()).length;

goif ((first = tab[i = (n - 1) & hash]) != null) {

gooif (first instanceof TreeNode)

000dold = (t = (TreeNode<K, V>) first).getTreeNode(hash, key);

O0O0else {

O000ONode<K, V> e = first;

0000k k;

00oodo {



O0000if (e.hash == hash && ((k = e.key) == key || (key != null && key.equals(k)))) {
000000old = e;

O00000break;

0oooo3

Jooo0++binCount;

0000} while ((e = e.next) != null);

0o}

oo}
0OV oldValue = (old == null) ? null : old.value;

0OV v = remappingFunction.apply(key, oldValue);
Ooif (old !'= null) {

Oooif (v !'= null) {

0000old.value = v;

J000afterNodeAccess(old);

000} else

JdoOremoveNode (hash, key, null, false, true);
OO} else if (v != null) {

gogif (t !'= null)

0000t .putTreeVal(this, tab, hash, key, v);
O00else {

J00dtab[i] = newNode(hash, key, v, first);
OOo0if (binCount >= MapUtilConst.TREEIFY THRESHOLD - 1)
Jd0O0treeifyBin(tab, hash);

0o}

Jd0++modCount;

O00++size;

OO0afterNodeInsertion(true);

oo}

O0return v;

0}

[J@Override

Opublic V merge(K key, V value, BiFunction<? super V, ? super V, ? extends V>
remappingFunction) {

Ogif (value == null)

J0dthrow new NullPointerException();

O0if (remappingFunction == null)

gddthrow new NullPointerException();

Jdint hash = hash(key);

O0ONode<K, V>[] tab;



(0Node<K, V> first;

0dint n, 1i;

Jdint binCount = 0;

O0TreeNode<K, V> t = null;

[0Node<K, V> old = null;

gdif (size > threshold || (tab = table) == null || (n = tab.length) == 0)
000n = (tab = resize()).length;

goif ((first = tab[i = (n - 1) & hash]) !'= null) {
OOOif (first instanceof TreeNode)

O000old = (t = (TreeNode<K, V>) first).getTreeNode(hash, key);
O00etse {

O000Node<K, V> e = first;

0000k k;

0000do {

0ooo0if (e.hash == hash & ((k = e.key) == key || (key != null && key.equals(k)))) {
000000old = e;

000000break;

00ooo}

00000++binCount;

0000} while ((e = e.next) != null);

0o}

oo}

Ooif (old !'= null) {

goov v

OOdif (old.value !'= null)

000dv = remappingFunction.apply(old.value, value);
Od0else

0Oodv = value;

oogif (v !'= null) {

0000old.value = v;

J000afterNodeAccess(old);

000} else

JdoOremoveNode (hash, key, null, false, true);
O0dreturn v;

oo}

goif (value != null) {

Oooif (t !'= null)

Joodt.putTreevVal(this, tab, hash, key, value);

O00else {
0doOtab[i]l = newNode(hash, key, value, first);



0oopif (binCount >= MapUtilConst.TREEIFY THRESHOLD - 1)
J0000treeifyBin(tab, hash);

000}

O00++modCount;

O00++size;

OO0afterNodeInsertion(true);

oo}

O0return value;

0}

[J@Override

Opublic void forEach(BiConsumer<? super K, ? super V> action) {
(0ONode<K, V>[] tab;

OJoif (action == null)

gddthrow new NullPointerException();

OOif (size > 0 && (tab = table) != null) {

0d0int mc = modCount;

00dfor (int i = 0; i < tab.length; ++i) {

J000for (Node<K, V> e = tab[i]; e !'= null; e = e.next)
J0000action.accept(e.key, e.value);

0o}

Oodif (modCount != mc)

dooO0throw new ConcurrentModificationException();

oo}

0}

[J@Override

Opublic void replaceAll(BiFunction<? super K, ? super V, ? extends V> function) {
(0ONode<K, V>[] tab;

Ogif (function == null)

J0dthrow new NullPointerException();

OOif (size > 0 && (tab = table) != null) {

0d0int mc = modCount;

gdgfor (int 1 = 0; 1 < tab.length; ++i) {

0000for (Node<K, V> e = tab[i]; e !'= null; e = e.next) {
J0000e.value = function.apply(e.key, e.value);

0ooo}

0o}

Oodif (modCount != mc)

ddoO0throw new ConcurrentModificationException();



00// Cloning and serialization

D/**

* Returns a shallow copy of this <tt>HashMap</tt> instance: the keys and values
* themselves are not cloned.

*

* @return a shallow copy of this map

*/

J@SuppressWarnings ("unchecked")

O o o o &4

J@Override

Opublic Object clone() {

OOHashMap<K, V> result;

aotry {

O00dresult = (HashMap<K, V>) super.clone();
00} catch (CloneNotSupportedException e) {
0o0// this shouldn't happen, since we are Cloneable
OO0throw new InternalError(e);

oo}

O0result.reinitialize();
Odresult.putMapEntries(this, false);
Odreturn result;

0}

00// These methods are also used when serializing HashSets
Ofinal float loadFactor() {

O0return loadFactor;

0}

Ofinal int capacity() {

Odreturn (table !'= null) ? table.length : (threshold > 0) ? threshold :
MapUtilConst.DEFAULT INITIAL CAPACITY;

0}

D/**
0 * Save the state of the <tt>HashMap</tt> instance to a stream (i.e., serialize

0 * it).



g
g
0
g
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g
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*

*

*/

@serialData The <i>capacity</i> of the HashMap (the length of the bucket
array) is emitted (int), followed by the <i>size</i> (an int, the
number of key-value mappings), followed by the key (Object) and
value (Object) for each key-value mapping. The key-value mappings

are emitted in no particular order.

Oprivate void writeObject(java.io.0ObjectOutputStream s) throws IOException {

00int buckets = capacity();

00// Write out the threshold, loadfactor, and any hidden stuff

0ds.defaultWriteObject();

Ods.writeInt(buckets);

Ods.writeInt(size);

J0internalWriteEntries(s);

0}

g/

g
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0
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g
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*
*
*

*

*/

Reconstitutes this map from a stream (that is, deserializes it).

@param s the stream
@throws ClassNotFoundException if the class of a serialized object could not
be found

@throws IOException if an I/0 error occurs

Oprivate void readObject(java.io.ObjectInputStream s) throws IOException,

ClassNotFoundException {

0d// Read in the threshold (ignored), loadfactor, and any hidden stuff
O0s.defaultReadObject();

O0reinitialize();

JO0if (loadFactor <= 0 || Float.isNaN(loadFactor))

O00throw new InvalidObjectException("Illegal load factor: " + loadFactor);

O0s.readInt(); // Read and ignore number of buckets

Jdint mappings = s.readInt(); // Read number of mappings (size)

goif (mappings < 0)

00dthrow new InvalidObjectException("Illegal mappings count: " + mappings);

O0else if (mappings > 0) { // (if zero, use defaults)

000// Size the table using given load factor only if within
0o0// range of 0.25...4.0
OO0float 1f = Math.min(Math.max(0.25f, loadFactor), 4.0f);

OdOfloat fc = (float) mappings / 1f + 1.0f;



JO00int cap = ((fc < MapUtilConst.DEFAULT INITIAL CAPACITY) ?
MapUtilConst.DEFAULT INITIAL CAPACITY

gooog: (fc >= MapUtilConst.MAXIMUM CAPACITY) ? MapUtilConst.MAXIMUM CAPACITY : tableSizeFor((in
fc));

OO0float ft = (float) cap * 1f;

O00threshold = ((cap < MapUtilConst.MAXIMUM CAPACITY && ft < MapUtilConst.MAXIMUM CAPACITY) ?
(int) ft

00000: Integer.MAX VALUE);

00d// Check Map.Entry[].class since it's the nearest public type to

00d// what we're actually creating.
J00SharedSecrets.getJavaOISAccess().checkArray(s, Map.Entry[].class, cap);
Jd0@SuppressWarnings({ "rawtypes", "unchecked" })

O00ONode<K, V>[] tab = (Node<K, V>[]) new Node[cap];

O00table = tab;

000// Read the keys and values, and put the mappings in the HashMap
godfor (int i = 0; i < mappings; i++) {

J000@SuppressWarnings ("unchecked")

O000K key = (K) s.readObject();

J000@SuppressWarnings ("unchecked")

gooov value = (V) s.readObject();

0000OputVal(hash(key), key, value, false, false);

0o}

0o}

0}

[// iterators

Jabstract class HashIterator {

O0ONode<K, V> next; // next entry to return
O0ONode<K, V> current; // current entry
Jdint expectedModCount; // for fast-fail

O0int index; // current slot

JOHashIterator() {
O00expectedModCount = modCount;
O00ONode<K, V>[] t = table;

O00current = next = null;



O00index = 0;

gooif (t !'= null && size > 0) { // advance to first entry
0000do {

0000} while (index < t.length && (next = t[index++]) == null);
ooo}

oo}

Odpublic final boolean hasNext() {
O00return next !'= null;

0o}

OOfinal Node<K, V> nextNode() {

O00Node<K, V>[]1 t;

J00Node<K, V> e = next;

gOdif (modCount !'= expectedModCount)

JdoOthrow new ConcurrentModificationException();

Oogif (e == null)

J00dthrow new NoSuchElementException();

000if ((next = (current = e).next) == null && (t = table) '= null) {
0000do {

0000} while (index < t.length && (next = t[index++]) == null);
oo}

Jddreturn e;

oo}

Odpublic final void remove() {

J00ONode<K, V> p = current;

OoOif (p == null)

ddoOthrow new IllegalStateException();

gooif (modCount != expectedModCount)

J00dthrow new ConcurrentModificationException();
O00current = null;

000K key = p.key;

O00removeNode (hash(key), key, null, false, false);
J00expectedModCount = modCount;

ks

0}

Ofinal class KeyIterator extends HashIterator implements Iterator<kK> {

O0public final K next() {



000return nextNode() .key;

i
0}

Ofinal class Valuelterator extends HashIterator implements Iterator<V> {
O0public final V next() {

O00return nextNode().value;

0o}

0}

Ofinal class EntryIterator extends HashIterator implements Iterator<Map.Entry<K, V>> {
O0Opublic final Map.Entry<K, V> next() {
O00return nextNode();

oo}

0}

A e e */
0// spliterators

A e TR E R */

(0// LinkedHashMap support

a/*
* The following package-protected methods are designed to be overridden by
* LinkedHashMap, but not by any other subclass. Nearly all other internal

a
d
0 * methods are also package-protected but are declared final, so can be used by
0 * LinkedHashMap, view classes, and HashSet.

a

*/

0// Create a regular (non-tree) node
[(Node<K, V> newNode(int hash, K key, V value, Node<K, V> next) {
Odreturn new Node<>(hash, key, value, next);

0}

0// For conversion from TreeNodes to plain nodes
[Node<K, V> replacementNode(Node<K, V> p, Node<K, V> next) {
O0return new Node<>(p.hash, p.key, p.value, next);

0}

[0// Create a tree bin node

OTreeNode<K, V> newTreeNode(int hash, K key, V value, Node<K, V> next) {



Odreturn new TreeNode<>(hash, key, value, next);

0}

(0// For treeifyBin
OTreeNode<K, V> replacementTreeNode(Node<K, V> p, Node<K, V> next) {
Odreturn new TreeNode<>(p.hash, p.key, p.value, next);

0}

0/

0 * Reset to initial default state. Called by clone and readObject.
a*/

(void reinitialize() {

O0table = null;

O0entrySet = null;

O0keySet = null;

null;

(O0modCount = 0;

O0values

O0threshold = 0;
Olsize = 0;
ar

0// Callbacks to allow LinkedHashMap post-actions
Ovoid afterNodeAccess(Node<K, V> p) {

0}

[Jvoid afterNodeInsertion(boolean evict) {

0}

Ovoid afterNodeRemoval(Node<K, V> p) {
0

0// Called only from writeObject, to ensure compatible ordering.

Jvoid internalWriteEntries(java.io.0bjectOutputStream s) throws IOException {
[0Node<K, V>[] tab;

gOif (size <= 0 || (tab = table) == null) {

O00return;

0o}

for (int i = 0; i < tab.length; ++i) {

for (Node<K, V> e = tab[i]; e != null; e = e.next) {



s.writeObject(e.key);

s.writeObject(e.value);

0o}
0}



