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/**

* Default initial capacity.

*/

private static final int DEFAULT CAPACITY = 10;

,Eﬁlizészgfia»s=5=

public class ArrayList<E> extends AbstractList<E>
implements List<E>, RandomAccess, Cloneable, java.io.Serializable{

BESZEEEE: Java E5EREES
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/**

* Shared empty array instance used for empty instances.
*/

private static final Object[] EMPTY_ELEMENTDATA = {};

/**

* Shared empty array instance used for default sized empty instances. We

* distinguish this from EMPTY_ELEMENTDATA to know how much to inflate when
* first element is added.

*/

private static final Object[] DEFAULTCAPACITY EMPTY ELEMENTDATA = {};

public ArrayList(int initialCapacity) {
if (initialCapacity > 0) {
this.elementData = new Object[initialCapacity];
} else if (initialCapacity == 0) {
this.elementData = EMPTY ELEMENTDATA;
} else {
throw new lllegalArgumentException("lllegal Capacity: "+
initialCapacity);
}

}
/**

* Constructs an empty list with an initial capacity of ten.
*/
public ArrayList() {
this.elementData = DEFAULTCAPACITY EMPTY ELEMENTDATA;
}
}

o USRI KinitialCapacity /90 AYlist MIEREIA—NEEETF  EVPTY ELEMENTDATA
o IR(ERTSEERAEFERTR—NSEAESLH  DEFAULTCAPACITY EMPTY ELEMENTDATA

public ArrayList(Collection<? extends E> c) {
elementData = c.toArray();
if ((size = elementData.length) != 0) {
// c.toArray might (incorrectly) not return Object[] (see 6260652)
if (elementData.getClass() != Object[].class)
elementData = Arrays.copyOf(elementData, size, Object[].class);
} else {
// replace with empty array.
this.elementData = EMPTY ELEMENTDATA;
}
}

ArrayLista] LUNE— M EEGRIERRarray# TS, XUFAIgoyslice—#F, T MistEA—1EREE
, BRMEF FENSKIL,

ECHERE: Java EAERES
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ZoArray SERFECE, FRLRT EESENRMEREERANER, AraylisthatfA—NER
—EO

/**
* Returns an array containing all of the elements in this list
* in proper sequence (from first to last element).
*

* <p>The returned array will be "safe" in that no references to it are
* maintained by this list. (In other words, this method must allocate
* a new array). The caller is thus free to modify the returned array.
*
* <p>This method acts as bridge between array-based and collection-based
* APls.
*
* @return an array containing all of the elements in this list in
* proper sequence
*/
public Object[] toArray() {
return Arrays.copyOf(elementData, size);

}

trimToSize()
trimToSize() 75iZATFEListhiIB ETFEENEEFRITENEL
/**

* Trims the capacity of this <tt>ArrayList</tt> instance to be the
* list's current size. An application can use this operation to minimize
* the storage of an <tt>ArrayList</tt> instance.
*
/
public void trimToSize() {
modCount++;
if (size < elementData.length) {
elementData = (size == 0)
? EMPTY_ELEMENTDATA // tNRsize A= NG ERELEIR AHZRIZTEH
: Arrays.copyOf(elementData, size); //A1RA AT NRIEsize copy— 1 FEE
}
}

S

public void ensureCapacity(int minCapacity) {
int minExpand = (elementData != DEFAULTCAPACITY _EMPTY ELEMENTDATA)
// SNRRBEERABATEE tBriEnew Arraylist)F=2ERILH, NHAZRTERY> O BE
?0

// SIEMERE T BRAZSEE MUETEOT SBE > BHA10
: DEFAU LT_CAPACITY;

if (minCapacity > minExpand) {
ensureExplicitCapacity(minCapacity);
}

}
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private void ensureExplicitCapacity(int minCapacity) {
modCount++; //#{FIREHI—

// overflow-conscious code

if (minCapacity - elementData.length > 0) //8NRY BEXTFHRINMESTERHITT B
grow(minCapacity);
}

BSOS

private void grow(int minCapacity) {
// overflow-conscious code
int oldCapacity = elementData.length; //|IHNE=
int newCapacity = oldCapacity + (oldCapacity >> 1); /Fhia= /8B =/I1.5(F
if (newCapacity - minCapacity < 0) //AIRFFAENTEHENHFNSE
newCapacity = minCapacity; //iSR/INBSEMBELTDE
if (newCapacity - MAX_ARRAY _SIZE > 0)
newCapacity = hugeCapacity(minCapacity); /81T B =LLIERRAKArraySizelfE X
NFEHITIRE
// minCapacity is usually close to size, so this is a win:
elementData = Arrays.copyOf(elementData, newCapacity);

}

private static int hugeCapacity(int minCapacity) { //PRERNIZIE
if (minCapacity < 0) // overflow
throw new OutOfMemoryError();
return (minCapacity > MAX_ARRAY SIZE) ?
Integer.MAX VALUE :
MAX_ARRAY SIZE;

}
add(E e)

public boolean add(E e) {

ensureCapacitylnternal(size + 1); //WIRFET BT H, FHEEMRIERE
elementData[size++] = €;
return true;

}

add(int index, E element)

public void add(int index, E element) {
rangeCheckForAdd(index); //fEEZR5 |#5R

ensureCapacitylnternal(size + 1), //WIRFET BT S, FHEEMRIERE
System.arraycopy(elementData, index, elementData, index + 1,

size - index); //{EMsystem.arraycopy H{TEEEHIH BEEM{ELSelementDat
elementDatalindex] = element;

size++;

}

remove(int index)

[BRSCHEE: Java AR
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public E remove(int index) {
rangeCheck(index); //1&EZR5 |57

modCount++; //IENNERIEIREL
E oldValue = elementData(index); //f{REB— D&MD

int numMoved = size - index - 1; //38Elindex BYfZIFEindex
if (humMoved > 0) //2015 >0 NIEEIEEHIndex+ 1RIREEEE B2 index E size-1
System.arraycopy(elementData, index+1, elementData, index,
numMoved);
elementData[--size] = null; // t18numMoved == 0 B FEZEremovexzig—1

return oldValue; //R[EI%ED
}

addAlil()

public boolean addAll(int index, Collection<? extends E> c) {
rangeCheckForAdd(index);

Object[] a = c.toArray();
int numNew = a.length;
ensureCapacitylnternal(size + numNew);

int numMoved = size - index;
if (numMoved > 0) //I&indexZ [FRVEHEEEHInumMoved(iI&, AENRIEUESEEIDT
System.arraycopy(elementData, index, elementData, index + numNew,
numMoved);

System.arraycopy(a, 0, elementData, index, numNew);
size += numNew;
return numNew != 0;

)
LinkedList

HERXRE


https://ld246.com/article/1616562897341

Iterable

Collection

AbstractCollection

A

AbstractList

Y

Serializable @ % AbstractSequentiallList Cloneable

,
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o LY ERANERATLIEA T3k

o ST (EEO)ED RIS TRCRR FFIE

o ST 0 58 EE— FEEE T RATEIhEE

o YIKT RFRENERINT 617, A>fF . FRLARBH

RIFEE, (A for B3R get() RIRERE <= ENZRiERN:

DequeZsiZi¥h%
EERTLAFBMES S E A0, BRTIARIESCHSEtHAAB .
SEE—TDeoucEORIITE

public interface Deque<E> extends Queue<E> {
// *** Deque methods ***
void addFirst(E e); //{ESERBIEIEN—1EUE
void addlast(E e); //fESERGEH—1EUE
boolean offerFirst(E e); //JAF T addFirst RANIgREiRE]true
boolean offerLast(E e); //J8F T addlLast RATREIREltrue
E removeFirst(); //MIfFRBEERFE— 1 EiE S8R ANHHENoSuchElementException
E removelast(); //MBfFRERERRE— 1N EUE GEUEAZUHIHE NoSuchElementException
E pollFirst(); //MIBFHRENERFE—1NEURE SEUEAnulllREINUI
E pollLast(); //MksHiRERERRE—MEUE E2UEAnulllRENU
E getFirst(); //IREHERF—NEURE EEIEAZUHHENoSuchElementException
E getLast(); //IREEERERE—IEUE &EUE AZUHEEHNoSuchElementException
E peekFirst(); //REIEFRE—NEIRE EEFEH=NIREINUI

BESZEEEE: Java E5EREES
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E peeklast(); //REHEREE—MEEE &R AZNIRENUI

boolean removeFirstOccurrence(Object o); //Mf&sERPIEETEMNE—REIM (MLEBBH
=E) . IRFEE1ZTR, WA,

boolean removelastOccurrence(Object o); //Mb&RbERPIEETENRGE—IRAHBIN (MLEhHE
FIRE) . IRAEEZTE, UARE,

// *** Queue methods ***

boolean add(E e); //fE{ERGHEIEIN—1EUE

boolean offer(E e); //fESEREHEEIN— R

E remove(); //MBREERE—MNEUE BEUE AN NoSuchElementException

Epoll(); //MIBRIERE—NEERE BEUEA=NIREINUI

E element(); //J@FgetFirst IREI§ERF—NEHE EEUBE AU NoSuchElementException
E peek(); //RERERSE—NMEUE EEIEAZUIRENUI

// *** Stack methods ***
void push(E e); //fERERBIEIBA— 1M EUE
E pop(); //IRESERE— N EEE BEIE AT MIREINUII

// *** Collection methods ***
boolean remove(Object o);
boolean contains(Object o);
public int size();

lterator<E> iterator();
Iterator<E> descendinglterator();

}
O SRS - I DHER

public class LinkedList<E>
extends AbstractSequentialList<E>
implements List<E>, Deque<E>, Cloneable, java.io.Serializable{
/**
* Pointer to first node.
* Invariant: (first == null && last == null) ||
* (first.prev == null && first.item != null)
*/
transient Node<E> first; //3kT5

/**

* Pointer to last node.

* Invariant: (first == null && last == null) ||

* (last.next == null && last.item !'= null)
*/

transient Node<E> last; /BT

private static class Node<E> {
E item;
Node<E> next;
Node<E> prey;

Node(Node<E> prev, E element, Node<E> next) {
this.item = element;
this.next = next;
this.prev = prev;

JEThEE: Java E48EES
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}

}

}

linktBX75% ARMNFRRIT R EIHER

/**

* Links e as first element.

*/

private void linkFirst(E e) { //#— 1 &EHHEEInERAISED

}

final Node<E> f = first;

final Node<E> newNode = new Node<>(null, e, f);

first = newNode;

if (f == null) //anRsEFRLH=T WELEEIZERnewNode
last = newNode;

else //BNEHIRIERT ig&EnewNode
f.prev = newNode;

size++; //HERTIREL+1

modCount++; //#{E/RE+1

/**

* Links e as last element.

*/

void linkLast(E e) { //f1_ LERZE—HF

}

final Node<E> | = last;
final Node<E> newNode = new Node<>(l, e, null);
last = newNode;
if (I == null)
first = newNode;
else
[.next = newNode;
size++;
modCount++;

/**
* Inserts element e before non-null Node succ.
*/

void linkBefore(E e, Node<E> succ) {

// assert succ != null;
final Node<E> pred = succ.prev; //ZREXsuccAIRIIRTI s

final Node<E> newNode = new Node< > (pred, e, succ); //#diinewNode BI3KTS s gpred

[R5 Fasucc
succ.prev = newNode; //#&succHIBIRTY Fig & AnewNode
if (pred == null)
first = newNode; //WIRsuccZ BRI TR, WiEnewNodelgE LTI
else
pred.next = newNode; //#&preddIf5IKT miZ & AInewNode
size++;
modCount++;
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unlinktfiX75i% #ERERRT =

/**

* Unlinks non-null first node f.

*/

private E unlinkFirst(Node<E> f) {

}

// assert f == first && f != null;
final E element = f.item;
final Node<E> next = f.next;

f.item = null;
f.next = null; // help GC
first = next;
if (next == null)
last = null;
else
next.prev = null;
size--;
modCount++;

return element;

/**

* Unlinks non-null last node I.

*/

private E unlinkLast(Node<E> ) {

}
/

// assert | == last && | = null;
final E element = litem;
final Node<E> prev = l.prev;

l.item = null;
l.prev = null; // help GC
last = prev;
if (prev == null)
first = null;
else
prev.next = null;
size--;
modCount++;

return element;

**

* Unlinks non-null node x.

*/

E unlink(Node <E> x) { //BlbfxT5 = FHExAYRIIRANEIX T iEiZE

// assert x '= null;

final E element = x.item;
final Node<E> next = x.next;
final Node<E> prev = x.prev;

if (prev == null) { /AR RBRE TR RAX N T RRLTR
first = next; /LT RAYEIRT AIMELS LTI =

} else {

prev.next = next; //{&RIIKT mAInextT A EEE BT A

x.prev = null; //clear
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}

if (next == null) {
last = prev; ///%It T RAIRIER S RIRELET =

} else {
next.prev = prev; //#GERT5 mRAVRIIE T = ERRIRIIRTI R
x.next = null; //clear

}

x.item = null; //clear
size--;
modCount++;
return element;

}

ArrayDeque

ArrayDeque@DequetzO— LI, FRTHZHA, FILUKESE AR,
ERY, ArrayDequelEfEFATEel, FRBIINIELHNBERT, FeelS&iENE NMER.

ArrayDeque@DequeRISEIRZE, AJLMEARRKER, &S T Stack;
WETLUEARGISRAER, MEET LinkedList,

public class ArrayDeque<E> extends AbstractCollection<E>
implements Deque<E>, Cloneable, Serializable
{

[ EERPAFIRITTRAYENA.
WimPATI NS B RIZEERTKE, IR 2200,
*BUEBXITARERL A EH, BR T EaddXTiEEE R RIS

*EEmfE DA/ (1558 doubleCapacity) , ML EESA LS B 1EE

*BA NIRRT 2 imAT Tt RSB R TTInE A=,
*/
transient Object[] elements;

/**

* The index of the element at the head of the deque (which is the
* element that would be removed by remove() or pop()); or an

* arbitrary number equal to tail if the deque is empty.

*/

transient int head; //3LT =index

/**

* The index at which the next element would be added to the tail
* of the deque (via addLast(E), add(E), or push(E)).

*/

transient int tail; //ET =index

/**

* The minimum capacity that we'll use for a newly created deque.
* Must be a power of 2.

*/

private static final int MIN_INITIAL CAPACITY = §;

R

: Java E/IFREES
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}

addig{E
RIS RRadd i, ESTA SR TaddLastsE, addLasttst IR R B R

public void addLast(E e) {
if (e == null)
throw new NullPointerException();
elements[tail] = e; // RIEERZRS|, HIIZEIEIR
if ((tail = (tail + 1) & (elements.length - 1)) == head) // BEE5|+1, WIREZERSIFILERS|IEE
. HBBERR T, #HITT B
doubleCapacity();
}

addFirst/giAERaddLast/5AMB, NSRRI ABAS ki :

public void addFirst(E e) {
if (e == null)
throw new NullPointerException();
elements[head = (head - 1) & (elements.length - 1)] = e; // #RIELZS|, HINEIkim, LZF5|
1
if (head == tail) // MNRLARSIFIRRS|IEE T, WIBMEHR T, #HITV S
doubleCapacity();
}

removeE(E

removet{EnBlremoveFirstfdremovelast, removelast{XiBa0T:

public E removelLast() {
E x = pollLast(); // f@FpollLast/zi%
if (x == null)
throw new NoSuchElementException();
return x;

}

public E pollLast() {
int t = (tail - 1) & (elements.length - 1); // BZ5| -1
@SuppressWarnings("unchecked")
E result = (E) elementslt]; / IRIBEZRS|, BRIETER
if (result == null)

return null;
elements[t] = null; // BTt=ESR
tail = t;
return result;
}
removeFirst g/ &RIE—&E, removeslitzx. =LZE5| +1
N
ra

BN Java SRS
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ArrayDequeRTi BICHARTEY K28, ERNESEELRSIFERSI,

REERE.
tbanEE 98, §ER16, LFR51%Em0, BER5IZAS.
TEaRBAT:

private void doubleCapacity() {
assert head == tail;

int p = head;
int n = elements.length;
intr=n-p;

int newCapacity = n << 1;
if (newCapacity < 0)
throw new lllegalStateException("Sorry, deque too big");
Object[] a = new Object[newCapacity];
System.arraycopy(elements, p, a, O, r);
System.arraycopy(elements, 0, a, r, p);
elements = a;
head = 0; // L&R5|EE
tail = n; // RR5IEE
}

LinkedBlockingDeque
AR fReentrantoc kSBR[ HIBES=RA S

*/
transient Node<E> first; //3LT 8

/**

* Pointer to last node.

* Invariant: (first == null && last == null) ||

* (last.next == null && last.item !'= null)
*/

transient Node<E> last; //BT=

/** Number of items in the deque */
private transient int count; //BAFIEHITTEREE
/** Maximum number of items in the deque */

private final int capacity; //AA\FIB=

/** Main lock guarding all access */
final ReentrantLock lock = new ReentrantLock(); //:lock:

/** Condition for waiting takes */

LR5ER0, BRSIE

private final Condition notEmpty = lock.newCondition(); //5&@iZCondition3ZfEZE AT AZ

FKtakeTTHAVEAE

/** Condition for waiting puts */

private final Condition notFull = lock.newCondition(); //i&@idCondition3fHZE24BAF# 7 ATk

UtTTRAVEAE

BN Java SRS
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ZIMiEs

private boolean linkFirst(Node<E> node) {
// assert lock.isHeldByCurrentThread();
if (count >= capacity) //4I5RBAFIE i
return false;
Node<E> f = first;
node.next = f;
first = node;
if (last == null)
last = node;
else
f.prev = node;
++count;
notEmpty.signal(); //IINT TR, IREEREANEfFtake LA
return true;

}

public E takeLast() throws InterruptedException {
final ReentrantLock lock = this.lock;
lock.lock();
try {
E x;
while ( (x = unlinkLast()) == null) //405RBAFISZ, MIHNFERF
notEmpty.await();
return x;
} finally {
lock.unlock();
}
}

private E unlinkLast() {
// assert lock.isHeldByCurrentThread();
Node<E> | = last;
if (I == null) //20RAFIZ=, NIRENUI
return null;
Node<E> p = l.prey;
E item = Litem;

l.item = null;
l.prev = [; // help GC
last = p;
if (p == null)
first = null;
else
p.next = null;
--count;
notFull.signal(); //4NERIEEMIET /R NIEAEREANFFputhVLE
return item;

}

public void putFirst(E e) throws InterruptedException {
if (e == null) throw new NullPointerException();
Node<E> node = new Node<E>(e);
final ReentrantLock lock = this.lock;

JEThEE: Java E48EES
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lock.lock();
try {

while (llinkFirst(node))

notFull.await(); //ZNRBAZIEH NLLHBE, HFHNERF

} finally {

lock.unlock();
}

}

CopyOnWriteArrayList

CopyOnWriteArrayList2ArrayListlZei2 2 ehiR A, MtEREFaILUERN, CopyOnWriteArrayLis
EEASREN RS copy—HERE, AEEHREMMIIEIE. CopyOnWriteArrayListiEFTF
Z5MIARTS

add

public boolean add(E e) {

final ReentrantLock lock = this.lock;

lock.lock(); //E&#Ez R L:lock:

try {
Object[] elements = getArray(); //ZREXZ=RIAIELHE
int len = elements.length;
Object[] newElements = Arrays.copyOf(elements, len + 1); //#hiEIE— 1N EE, EIAEL

HEKE+1

newElements[len] = e;//iBfiNe
setArray(newElements);//{&#EEIR 92X R1EHE
return true;

} finally {
lock.unlock(); //#&:1ock:

}

}

remove

public E remove(int index) {
final ReentrantLock lock = this.lock;
lock.lock();
try {
Object[] elements = getArray();
int len = elements.length;
E oldValue = get(elements, index);
int numMoved = len - index - 1; //{&Findex
if (humMoved == 0)
setArray(Arrays.copyOf(elements, len - 1));
else {
Object[] newElements = new Object[len - 1];
System.arraycopy(elements, 0, newElements, 0, index); //#&elementsgJ0&]index-1 (
HEFF) HeanewElenments
System.arraycopy(elements, index + 1, newElements, index, //#AfE1&index+1[5EAY
& Ttz8newElementsfJindexZ/numMoved
numMoved);

BN Java SRS
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setArray(newElements);

}

return oldValue;
} finally {
lock.unlock();

}
}

get

public E get(int index) {
return get(getArray(), index); // N#EHEE Ah:lock:

HashSet

HTFhashmap, FmaphikeyiiiE, maphiivalueE new 7 —ObjectIIHR

TreeSet
HEFtreemap

HashMap

AbstractMap |

Cloneable Serializable

[ ] ] [ ]

HashMap |

AIARECESE

/**
*BUARSE 16 (RIE2RIR)
*/

static final int DEFAULT INITIAL CAPACITY =1 << 4; // aka 16

BESZEEEE: Java E5EREES
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/**

* The maximum capacity, used if a higher value is implicitly specified
* by either of the constructors with arguments.

* MUST be a power of two <= 1<<30.

*/

static final int MAXIMUM_CAPACITY = 1 << 30; //&RBE 28930087

/**

* The load factor used when none specified in constructor.

*/

static final float DEFAULT LOAD FACTOR = 0.75f; //BKIARIGaEEF0.75

/**

* The bin count threshold for using a tree rather than list for a
* bin. Bins are converted to trees when adding an element to a
* bin with at least this many nodes. The value must be greater
* than 2 and should be at least 8 to mesh with assumptions in
* tree removal about conversion back to plain bins upon

* shrinkage.

*/

static final int TREEIFY THRESHOLD = 8; //443REE( JINRYSIE 8
/**

* The bin count threshold for untreeifying a (split) bin during a

* resize operation. Should be less than TREEIFY THRESHOLD, and at
* most 6 to mesh with shrinkage detection under removal.

*/

static final int UNTREEIFY_THRESHOLD = 6; //BEIH{LAISIE6

/**

* The smallest table capacity for which bins may be treeified.

* (Otherwise the table is resized if too many nodes in a bin.)

* Should be at least 4 * TREEIFY THRESHOLD to avoid conflicts
* between resizing and treeification thresholds.

*/

static final int MIN_TREEIFY_CAPACITY = 64;

/**
* The table, initialized on first use, and resized as
* necessary. When allocated, length is always a power of two.
* (We also tolerate length zero in some operations to allow
* bootstrapping mechanics that are currently not needed.)
*/
transient Node<K,V>[] table; //hashZ

/**

* Holds cached entrySet(). Note that AbstractMap fields are used
* for keySet() and values().

*/

transient Set<Map.Entry<K,V>> entrySet;

Node
hashmapEIFRIEIETF RSN

JEThEE: Java E48EES
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static class Node<K,V> implements Map.Entry<K,V> {
final int hash;
final K key;
V value;
Node<K,V> next;

static final class TreeNode<K,V> extends LinkedHashMap.Entry <K,V > {
TreeNode<K,V> parent; // red-black tree links
TreeNode<K,V> left;
TreeNode<K,V> right;
TreeNode<K,V> prev; // needed to unlink next upon deletion
boolean red;

}
get(Object key)

public V get(Object key) {
Node<K,V> e;
return (e = getNode(hash(key), key)) == null ? null : e.value;

}
/**

* Implements Map.get and related methods.

* @param hash hash for key

* @param key the key

* @return the node, or null if none

*/

final Node<K,V> getNode(int hash, Object key) {
Node<K,V>[] tab; Node<K,V> first, e; int n; K k;

//@NFRtable == null 2¢#& table.length==0 8f&7EhashRXEBHAZE7TER NiREINUll hashAZ (n-1)
hash $KEUtthash{BERERZES|
if ((tab = table) !'= null && (n = tab.length) > 0 &&
(first = tab[(n - 1) & hash]) !'= null) {
if (first.hash == hash &&
((k = first.key) == key || (key != null && key.equals(k))))
return first; // 2N firstihash(EZFTF&#HkAIhash FBkeyiBF Mfirstii2E#AInode
if ((e = first.next) != null) { //8NFRfirst FEEKLE NSHKTIEERInext
if (first instanceof TreeNode) //4NERfirst 24T 2R m NiEAHgetTreeNode ik
return ((TreeNode<K,V>)first).getTreeNode(hash, key);
do { //first BEEAVHERT = NiEHiERKEkeyXIiAIvalue
if (e.hash == hash &&
((k = e.key) == key || (key != null && key.equals(k))))
return e;
} while ((e = e.next) != null);
}
}

return null;

}
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/**
* Calls find for root node.
*/
final TreeNode<K,V> getTreeNode(int h, Object k) {
return ((parent != null) ? root() : this).find(h, k, null); //ERBfindFZEEINHT =

final TreeNode<K,V> find(int h, Object k, Class<?> kc) {
TreeNode<K,V> p = this;
do {
int ph, dir; K pk;
TreeNode<K,V> pl = p.left, pr = p.right, q;
if ((ph p-hash) > h) //p.hash > h Mg pRAT RSP

p=
else if (ph < h) //p.hash < h #¥& paGaT =GP
p=pr
else if ((pk = p.key) == k|| (k != null && k.equals(pk)))
return p; //408R pfikey5kiEZE MR E]p
else if (pl == null)
p = pr; //AIRFBEET R AT RIRESP
else if (pr == null)
p = pl; //AIRFEAETR BB REELSD
else if ((kc != null ||
//F TR AL comparablez [ ANERIZSCINREINUll S Y MR [ElkeyHiclass
(kc = comparableClassFor(k)) !'= null) &&
//RERAETL IR comparableiZzOfYcompareToFiE# Tk SZHBIpkAIANKER
(dir = compareComparables(ke, k, pk)) != 0)
= (dir < 0) ? pl : pr; //TRIBR/NKR BEGT RSP
else if ((q = pr.find(h, k, kc)) '= null) //1%8)3
return q;
else
p = pl; //ANRNEHZFTBRBAEKREERKE, BBANEZFTRFT I—RER
} while (p !'= null);
return null;

}

put(K key,V value)

public V put(K key, V value) {
return putVal(hash(key), key, value, false, true);

}

/**

* Implements Map.put and related methods.

*

* @param hash hash for key

* @param key the key

* @param value the value to put

* @param onlylfAbsent if true, don't change existing value
* @param evict if false, the table is in creation mode.

* @return previous value, or null if none

*/
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final V putVal(int hash, K key, V value, boolean onlylfAbsent,
boolean evict) {
Node<K,V>[] tab; Node<K,V> p;int n, i;
if (tab = table) == null || (n = tab.length) == 0) //40&tab.length !=0 MMH{EZEN
n = (tab = resize()).length; //4N&Rtable == null Ni&resizeZ f[5A%tab.length N#Z&n
if ((p = tab[i = (n - 1) & hash]) == null) /AR ZHFThash{BEREmMBFE NWEFRIZSEIMNE
tab[i] = newNode(hash, key, value, null);
else { //hashZ=EEIIEH GIE T
Node<K,V> e; Kk;
if (p.hash == hash &&
((k = p.key) == key || (key = null && key.equals(k))))
e = p; // keytHE
else if (p instanceof TreeNode) //&4hash;hse FHH B RITFEEIEZEN
e = ((TreeNode<K,V>)p).putTreeVal(this, tab, hash, key, value);
else { //%&*hashjfhse HH BRIFEEEIRNHER
for (int binCount = 0; ; ++binCount) {
if (e = p.next) == null) {
//A08RhashZR PSRBT AR Enext, MiGputiftkaTkey,value §EZERILETI M

p.next = newNode(hash, key, value, null);

if (binCount >= TREEIFY_THRESHOLD - 1) // -1 for 1st
treeifyBin(tab, hash); /AR HBIHERAIKEREIT 7 8N4E %L AT 2N

break;

}
if (e.hash == hash && //ANREERPLEITkeytEHERY, NBkEH, B=EMIvalue
((k = e.key) == key || (key != null && key.equals(k))))
break;
p = e; //4EFREF R next
}

}

if (e '= null) { // existing mapping for key
V oldValue = e.value;
if (lonlylfAbsent || oldValue == null)

e.value = value; //&HE

afterNodeAccess(e);
return oldValue; //iR[E]|BE

}

}

++modCount;
if (++size > threshold)
resize(); ////ANRHBIAY hashRAEKEECEBIT T XA hash FEY BIOKE, =i 8544
haspmap FEHEIEIEEL T IRFYEETMR), AR EE PR ERELY TR
afterNodelnsertion(evict);
return null;

}

resize()

final Node<K,V>[] resize() {
Node<K,V>[] oldTab = table;
int oldCap = (oldTab == null) ? 0 : oldTab.length; //3REX=RThashZ&RAVKE
int oldThr = threshold; //ZREVEBINY BRE
int newCap, newThr = 0; //FrHIX/NOY RBIE
if (oldCap > 0) { //hashmapB&#BiHtid T
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if (oldCap >= MAXIMUM_CAPACITY) { //415RIBRIhashRKEXTHFTHAREKE 1
T B
threshold = Integer.MAX VALUE;
return oldTab;

}
Y /] SNREATENELEFCEAR, FBAFRIEEASEVEESATENE (ERUEST
AY 2)

/] MR BZENHBENTRATE HEH ENHESEXRTETRAMIRNLEE (16)

ARAFTEUERYY SREIRE/HERERI2(E.

else if (newCap = oldCap << 1) < MAXIMUM_ CAPACITY &&

oldCap >= DEFAULT INITIAL CAPACITY)
newThr = oldThr << 1;

}
else if (oldThr > 0) // initial capacity was placed in threshold
newCap = oldThr; //AIREEEHIY SEEARTO, AREFHANBSENZREX—F
MERREEEZmapfIRHE, f8E 7 IRHEE.
else { /] =R reszie EREIASEUH
newCap = DEFAULT INITIAL CAPACITY; //BA\BE
newThr = (int)(DEFAULT LOAD FACTOR * DEFAULT INITIAL CAPACITY); //20\Y BFE
AR E TFHEF0.75
}
if (newThr == 0) {
float ft = (float)newCap * loadFactor; //FHi<E*REEF
newThr = (newCap < MAXIMUM_CAPACITY && ft < (float)MAXIMUM_CAPACITY ?
(int)ft : Integer. MAX _VALUE);

}
threshold = newThr; //i&#RE(E TE5threshold BEERIEE
@SuppressWarnings({"rawtypes"”,"unchecked"})
Node<K,\V>[] newTab = (Node<K,V>[l)new Node[newCap]; //IRIEFFBEEEhashzk
table = newTab; //45#HIhashE xR Z5table
if (oldTab != null) { //8NERERHhashREFE N TTENER
for (intj = 0; j < oldCap; ++j) { //#E[BIHAYhashz
Node<K,V> e;
if (e = oldTabl[j]) != null) { //ANREBENRELLe
oldTabl[j] = null; //#%IBREIEES
if (e.next == null) //tNRe/FZBIEETR
newTab[e.hash & (newCap - 1)] = e;//EHizhashZEIFiEMNE
else if (e instanceof TreeNode)
((TreeNode<K,V>)e).split(this, newTab, j, oldCap); //fNRLaT2M7EAE NEAEspli
Yahr
else { // preserve order
Node<K,V> loHead = null, loTail = null;
Node<K,V> hiHead = null, hiTail = null;
Node<K,V> next;
do {
next = e.next;
//E7cERhashiE 1 BHEKE HS5iz8
[/ BERKE—ER280NRTT (BIa016) , wRhashBFNZKEMEIZE, ER
0, WiBBIZhashB/NFEBEKE (BlaihashEAT7) |
// BBAZhashBEBFIFEAKEBIRANEmMoMBEBASIET, ALUZITR
RSB EMNEEZ AN ERER, FAZcE= L E TSRS,
if ((e.hash & oldCap) == 0) {
if (loTail == null) //ANERERRERET =
loHead = e; //FiiGelRiasERAILTI =
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else
loTail.next = e; /AXZERES
loTail = e; //AAIEBRET RIRHe
}
else { //iBBhashBEXTFHEKE FRUABREREISASERP
if (hiTail == null) //E_L

hiHead = €;
else

hiTail.next = e;
hiTail = e;

}

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

if (loTail '= null) {
loTail.next = null;
newTab[j] = loHead; // {&ATTREKRIERIAERMEEFRAIE

}

if (hiTail '= null) {
hiTail.next = null;// BB TREKIEERMENMERRTERBUE LRE T

HANKEMIE

newTab[j + oldCap] = hiHead;

}

}
}
}
}

return newTab;

}

TreeMap
HFOBM, THTHERFImap

HERXRE
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. Diagram

SortedMap AbstractMap

Cloneable Serializable NavigableMap

TreeMap

/1EEFATRILAB CIE— MRt E KEAE IR
public TreeMap(Comparator<? super K> comparator) {
this.comparator = comparator;

}
HFtreemap BT BRISCHL, MALRKRNE XA —F, Bl 2Ll Bt EHE — XA —LeM R
EEEEERY:
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alls
SRENRIAEFI ST =

/**
< BEHSET SIS TS, MESEUEEES
AL N
BATAN, BT " | ME—VEFAE, TAMBINEMES, RENE "RERS T

Rl haER, TLIRREIEN. Pk, BRRUSceilnix: SEATZERIIES
&, ER/NNER. TLEERANNGFRD (BRIRFTEED S TRNEHSHTR, X
WERE, FRLABIITEN:

a. TR, iRAEY

b. BAFHITR, REMEATFW "RETR"  (TEN1)

vo%E?W%%ﬁ,E%ﬁ%@%ﬁ%&&?ﬁ%ﬁ—¢@%ﬁﬁ(TE&

static <K,V> TreeMap.Entry<K,V> successor(Entry<K,V> t) {
if (t == null) //ANRBANTRAZE, WikEE
return null;

Entry<K,V> p = tright;
while (p.left != null) //fBIRXEIRATI R

p = p.left;
return p;
Yelse { //TTEFHIITR, RENREZT RFIELFRIE—MELTR

B85 Java ESEREES
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Entry<K,V> p = t.parent;
Entry<K,V> ch = t;
while (p = null && ch == p.right) {
ch =p;
p = p.parent; //zha

return p;

}
}

/**
* BT R
*/
static <K,V> Entry<K,V> predecessor(Entry<K,V> t) {
if (t == null)
return null;
else if (tleft != null) { //BEFRIITR, AIHHELFNN "SATR"
Entry<K\V> p = tleft;
while (p.right != null)
p = p.right;
return p;
} else {//TEFHITR, AIEHMEZD RFIEGFRINE—MESTR
Entry<K,V> p = t.parent;
Entry<K,V> ch = t;
while (p != null && ch == p.left) {
ch =p;
p = p.parent;

return p;
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get/remove
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public V get(Object key) {
Entry<K,\V> p = getEntry(key);
return (p==null ? null : p.value); //F¥Fnull{E
}

public V remove(Object key) {
Entry<K,\V> p = getEntry(key);
if (p == null)
return null;

V oldValue = p.value;
deleteEntry(p);
return oldValue;

}

final Entry<K,V> getEntry(Object key) {
// Offload comparator-based version for sake of performance
if (comparator != null)
return getEntryUsingComparator(key);
if (key == null) //AFiFnull key
throw new NullPointerException();
@SuppressWarnings("unchecked")
Comparable<? super K> k = (Comparable<? super K>) key;
Entry<K,V> p = root;
while (p != null) {
int cmp = k.compareTo(p.key); //tR#EcomparablefZ O3k
if (cmp < 0)
p = p.left;
else if (cmp > 0)
p = p.right;
else //=F 1 key 2 S LU ES RS AR [E]
return p;
}

return null;

}

put

public V put(K key, V value) {
Entry<K,V> t = root;
if (t == null) {
compare(key, key); //ANRAIAHmapAHEN T compareablettikas, NIfEAmMaphy, &g
NfsEAkeyfYcompareable
root = new Entry<>(key, value, null);
size = 1;
modCount++; //#EFEII—
return null; //AREILABTRIE
}
int cmp;
Entry<K,V> parent;
// split comparator and comparable paths
Comparator<? super K> cpr = comparator; //{EFIEBENRILLEES
if (cpr != null) { //205RECERRAAInull
do {
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parent = t;
cmp = cpr.compare(key, t.key);
if (cmp < 0) // gNERECERkeytbtETkey /)N, NS EIAFH

t = t.left;

else if (cmp > 0) // sNRELRkeytbthIkey X, WSHtHIEFH
t = tright;

else

return t.setValue(value); //ANREHEFHkey, MZEZEvalue
} while (t '= null);

}
else { //8NRELEREZ N
if (key == null)
throw new NullPointerException();
@SuppressWarnings("unchecked")
Comparable<? super K> k = (Comparable<? super K>) key;//{&EFgkey B SRILL KBS
do {
parent = t;
cmp = k.compareTo(t.key);
if (cmp < 0)
t = tleft;
else if (cmp > 0)
t = tright;
else
return t.setValue(value);
} while (t '= null);
}
Entry<K,V> e = new Entry<>(key, value, parent); //UNRVEEAIkeyi&EEFESL, A
BN RidZxiERparentBEREZEFA T mfparentT
if (cmp < 0) //tR¥ELLIRES EEBATERG
parent.left = e;
else
parent.right = e;
fixAfterInsertion(e); //fE\
size+ +;
modCount++;
return null;

}

LinkedHashMap

;I%r}‘lizlcjj HashMapdEBEHashMap, T ERER T WAEREIR T nodeZ BNIRR, MIENASH
% \

WE
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LinkedHashMap 7F i§ <519
ConcurrentHashMap

Java 7EF R ERHiiAYConcurrentHashMap
SRS

Java 79f9ConcurrentHashMapHEESIREINAREEFER, SHashMapAERIE, Concur
entHashMapRINEARR—INKREIEIE, MmE— 1 SegmentiY£iA. &/ Segment&&— 1~ 5Hash
APHURENERSHINEREUE., BAEIREWN NEFR.
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ConcurrentHashMap

Eﬂ“ﬁMsshlﬁﬁIRESegmentﬁﬁﬂmdex

*Eﬁﬂ%ﬁMEHashEnﬂyﬂﬁﬁindax ; -.
Shts=

EEEEAKeylS, FcBUzZKeyIIEHRE. FIEIBRHENBENAXYSegment MNIEURMTSEZKey N
BTFHNSegment, EEUEEE(EHashMap—HH2{EIXN\Segment, AT IREARARBRMEISS S HE!
EfJSegment, FEEBEIWNTAETEETHE.

private int hash(Object k) {
int h = hashSeed;
if (0 != h) && (k instanceof String)) {
return sun.misc.Hashing.stringHash32((String) k);

>

k.hashCode();

(h << 15) A Oxffffcd7d;

(h >>> 10);

(h << 3);

(h >>> 6);

=(h << 2)+ (h << 14);
return h A (h >>> 16);

}

FEFEATIRENREENE, BIUTIHE, ssizeBliKTFconcurrencylevelfg/NI20INIRTS
BfsegmentMask/92"N-1, X—mIR EXFIHEEHAKENGZEZH. STFE—KeylIaH1E,
ﬁﬁ%r‘jE%zsegmentShlftLLL,LB,R.—_,sshlft{_L B5segmentMaskENS1E{ERIE]15ZIE7ESegment]
iul: ST

>+ >+

}
h
h
h
h
h
h +
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int sshift = O;
int ssize = 1;
while (ssize < concurrencylevel) {
++sshift;
ssize <<= 1;
}
this.segmentShift = 32 - sshift;
this.segmentMask = ssize - 1;
Segment<K,V>[] ss = (Segment<K,V>[])new Segment([ssize];

BRAEBR
Segment#4tEBEReentrantlock, ATLAFAIRILAMRIGERINIE—Segment £,

ST E, IRENKeyFRfERISegmenthy, FE(RIUERTWM, BEASCH ErTLAERvolatilexiE =,
BIEREY, BEABFEAK, mERAvolatilelI ARSI EESILAIECPURNEEZETH, E—E
5, ConcurrentHashMapfERRII T AAFRIERT M, BUS&#HAISegment,

Segment<K,V> s = (Segment<K,V>)UNSAFE.getObjectVolatile(segments, u)
$EENSegmenthfgHashEntryRHEER T 5%

HashEntry<K,V> e = (HashEntry<K,V>) UNSAFE.getObjectVolatile
(tab, ((long)(((tab.length - 1) & h)) << TSHIFT) + TBASE)

SFERE, HAEKBRIKEATESSegmentfysiti, EAIMEELTFHETE MMap, BLFRENZ
ey-ValueXIFrERYSegmentfsll, SRENRINEM AT LMEIRIE— N EEBAYHashMap—iF#{/EizSegmen
. FHRIEZSegmenttiLZ £,

BT FHEESegmenthIBFHARBIREN, FEUIEIE ErlsziFconcurrencylevel (FFSegmentdyp
) NMERERENHEES,

SRERSURT, FFAEZERIockIGREN, FMZmZRREAME SR (BEFJEAN) . B|LL,
AT Bhesl, WNRtryLockSRENEIRIN, RIASIEELZAZR, WIESEAEXRLAtryLockry7T
FiSHl, ANREENIIEFIXKey AT NAYHERLARIZN, NEEretry)REL, NRretry)REBIT—E
. MUfsERAlock &R B,

XEFEABIERENERMiEES, BREBFCPURIRILRS, RIEBIEXEETRE
RSB R,

sizelRfE

put, removefligetBIERBER—NSegment, Tisizel{FEEIRFEATEAISegment A BEEHE
Mapfik/h, —MERISRE, KaMERASoment, HESSEMRE, BXEeM, rEffsizeRiE
, MRFEEXIMapEH TSI, RRHBTEHTERE, FRITIIMaphIFHTiRfE,

NEFSIFHARIRIE, ConcurrentHashMap&SEA_EBIHIRIHRZE N SegmentitE3/Ksize, WNRFE

BRIRITEFRENAIATE SegmentfIEFTXEL (B Segment&BSHashMap—#EEiEmodCountiRER
CHNERUREL, SegmentEHEK—XEmodCountfii—) #HBE, REXRXITEIEPTEFIRE

MXFRITEHNEsizetBE, TEEFARZERRE., NRX=KITEIEFMapEEHT, XS
BSegmentINHiEFITESize, ZiHESERBAOT

public int size() {
final Segment<K,V>[] segments = this.segments;
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int size;
boolean overflow; // true if size overflows 32 bits
long sum; // sum of modCounts
long last = OL; // previous sum
int retries = -1; // first iteration isn't retry
try {
for (i) {
if (retries++ == RETRIES BEFORE_LOCK) {
for (intj = 0; j < segments.length; ++j)
ensureSegment(j).lock(); // force creation

}
sum = 0L;
size = 0;

overflow = false;
for (int j = 0; j < segments.length; ++j) {
Segment<K,V> seg = segmentAt(segments, j);
if (seg !'= null) {
sum += seg.modCount;
int ¢ = seg.count;
if (c <0]| (size +=¢) < 0)
overflow = true;
}

}

if (sum == last)
break;
last = sum;
}
} finally {
if (retries > RETRIES BEFORE_LOCK) {
for (intj=0;j < segments Iength ++]j)
segmentAt(segments, j).unlock();

}
}
return overflow ? Integer. MAX VALUE : size;

}
Java 8EFCASAIConcurrentHashMap

#UREH

5java8fighashmap—&

FERTORMAVSE, MEERER— I AEE, BRATR
ng(N))) . EEIRETINTERNR

SR AlE FROSULERE, Java 87E
EREBIT—CHE (8) MFHR (SHMESREAON)) HEHIBR (SAFHEERERO(

FSCiERE: Java &5
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SUHH

Java 8fJConcurrentHashMap R EiEid KeylIIEH B SEHE K ERERTE ZKeyIEEHETHZS |,
HATERAKIFHIKeyAhashCodeikit, BEIWNTAIEITEESEIKeyHREZRHE, FENZE, J
va 8f9ConcurrentHashMap{E&EIANSINLENE, BIERFHPRIVR™E, SUERBERS,
PEEFHARERFENITE ISR, REKKeyiUhashCodelB5EHF 160/ ERSFHIFITIRD
70 (NTIFRIEREZERNDIEEL) .

static final int spread(int h) {
return (h A (h >>> 16)) & HASH BITS;

)
RALHN

XFFputiBfE, NRKeyXIMAIEETR InUll, MEBIICASE/PEHEIRENHRIE. IRKeyXIMAY
AR (HEMERERLEEMIRITR) Ahnull, NXSiZTRHERAsynchronized BB, A
HATIERE. MR ZputBFEEISAERKEBY —ERE, WRZERERAN, NmESIUERL

STTFEHRE, BTEEwvolatileXE=1E4m, FILAREOEEARN WERER, EiENTERE—D
odesLff|l (Java 78N TTERE—MHashEntry) , BfYKeyEFIhashE&FHfinaligif, AAJEE,
RN IFIESUET IR, fmmEValue kX T™— 1N TxaY5 | volatilef&in, AR ER

static class Node<K,V> implements Map.Entry<K,V> {
final int hash;
final K key;
volatile V val;
volatile Node<K,V> next;
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}
X FKeyXIhaEETTRENA M, HUnsafefigetObjectVolatile77iAERIIE.

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

sizelR{E

putziEflremovesgizEl=iBidaddCount 54 MaphUsize, sizeJgiAEdsumCountkEXHadd
ount73iE4EFRIMaphysize,
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