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1. Set
o TreeSet: EFLIEMLI, XIFEFIMHEE, FINRE—SCEEHKTTRAVRIE. (BEREHREAU HashSet,

HashSet EHABTIEIEZLES 0(1), TreeSet M9 O(logN),

o HashSet: EFIRHERILI, FHEEHK, ENGFEFLHERE. FEXETRNBAINFER, BHER
{$F8 Iterator #&/77 HashSet 5EINEREAHEN.
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2. List

o Arraylist: EFaIZSEEESTIN, SZRFRENGIRL,

o Vector: F]ArrayList L, (EER&ESZEM.
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o LinkedList: AILAFBE3RSEEIXNABASI,
e PriorityQueue: ETFHLEISLIL, RTLARERSCIMLITEAS,
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TreeMap
o TreeMap: ETF4T2RISLHL,

e HashMap: EHFI5FHZFESLI,

 HashTable: FHashMap 2501, (BEERLELZEN, XEKRER—NZIZNMEAERTLARRTE A HashTable HEA
SEHHIEA—H. BEREEER, FMZEERE. WAERLAER ConcurrentHashMap k32 iF&ERE, HE
ConcurrentHashMap HIRERSE S, [FJI ConcurrentHashMap 5|\ T 5 E&#A,

e LinkedHashMap: {FRINNEERREEF TR, INFAEANIRFSE&RERDER (LRU) ITF.
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Collection 447& Y Iterable $Z[, EAY iterator() F5iXRETEF=4— Iterator MR, BLIXNMISFHATLUEERD
Collection HRYTTE=.

M JDK 1.5 Z[SRILA{EFE foreach F5iERIBASLIL T Iterable EORIREXIS.

List<String> list = new ArraylList<>();

list.add("a");

list.add("b");

for (String item : list) {
System.out.println(item);

. oo 4=
EY i Chan
java.util.Arrays#asList() AJLAIEEILESERYEEIR Y List 288U,

@SafeVarargs
public static <T> List<T> asList(T... a)

ROZiETAIR asList() FISEUNZRENRIKSE, TREEREAEEUARFNISE, ReEERBENATEEEEA.,

Integer[] arr = {1, 2, 3};
List list = Arrays.aslList(arr);

A LAERLA T AN E asList():

List list = Arrays.asList(1, 2, 3);
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NFRRBERBIRE, LUNRIEOHTET JOK 1.8,
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7E IDEA & double shift 4 Search EveryWhere, BIRJEREIE, HEZ SHMaT AR,
ArrayList

1. kS
SEELY RandomAccess 120, BEISZIFBENLIAIE, X2, E9 ArrayList EETFELHEITINA.

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

FARIBIAK/NA 10,

private static final int DEFAULT_CAPACITY = 10;

Object[] elementData

2.¥E

W NNTTERATER ensureCapacityinternal() J5iERRIEREEE, NIRRT, FTEEH grow() BEHTT S, e E
BIK/NA oldCapacity + (oldCapacity >> 1) , BHEIESEMN 1.51S.

T BRBREREREA Arrays.copyof() BREEENSTRFAS, XMREUNRS, EEFELE
ArrayList WRBTHIEEAINBERN, B SERIEAIREL.

public boolean add(E e) {
ensureCapacityInternal(size + 1); // Increments modCount!!
elementData[size++] = e;
return true;

private void ensureCapacityInternal(int minCapacity) {
if (elementData == DEFAULTCAPACITY_EMPTY_ELEMENTDATA) {
minCapacity = Math.max(DEFAULT_CAPACITY, minCapacity);
}

ensureExplicitCapacity(minCapacity);

private void ensureExplicitCapacity(int minCapacity) {
modCount++;
// overflow-conscious code
if (minCapacity - elementData.length > 0)
grow(minCapacity) ;
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private void grow(int minCapacity) {
// overflow-conscious code
int oldCapacity = elementData.length;
int newCapacity = oldCapacity + (oldCapacity >> 1);
if (newCapacity - minCapacity < 9)
newCapacity = minCapacity;
if (newCapacity - MAX_ARRAY_SIZE > 0)
newCapacity = hugeCapacity(minCapacity);
// minCapacity is usually close to size, so this is a win:
elementData = Arrays.copyOf(elementData, newCapacity);

3. IER7TE=

HEFA System.arraycopy() #§ index+1 [EEIAITTEREBEHIE index (1B £, IZIRFRIRIRISZE O(N), FILIEH
ArrayList BIBRTTERAIMNT RIFESRY.

public E remove(int index) {
rangeCheck (index) ;
modCount++;
E oldvValue = elementData(index);
int numMoved = size - index - 1;
if (numMoved > ©0)
System.arraycopy(elementData, index+1, elementData, index, numMoved);
elementData[--size] = null; // clear to let GC do its work
return oldValue;

4, Fail-Fast

modCount FASRIESR ArrayList SR EZMWAVRE. FHREZUWRIEFIBERFED— P TRAEERE, 5F&
BEEASHENA), MXRARRETENEFEEERERL,

I TFY I EE SNSRI, FELRIRIFRIE modCount BEKEE, MIRNETEEMH

ConcurrentModificationException,

private void writeObject(java.io.ObjectOutputStream s)
throws java.io.IOException{
// Write out element count, and any hidden stuff
int expectedModCount = modCount;
s.defaultWriteObject();

// Write out size as capacity for behavioural compatibility with clone()
s.writeInt(size);

// Write out all elements in the proper order.

for (int i=0; i<size; i++) {
s.writeObject(elementDatali]);

if (modCount != expectedModCount) {
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throw new ConcurrentModificationException();

5. F54k

ArrayList 2T 4UESTI, HAEERNST &4t BUIRETHRIVEER—EESWER, BBAMRLESEHITHF
L.

(RTFTCERBIENAE elementData 55/ transient {E1f, 1ZKEFRBEARARSEFFIN.
transient Object[] elementData; // non-private to simplify nested class access
ArrayList SCHUY writeObject() FI readObject() Stz R 7 EEH B TR BRI A

private void readObject(java.io.ObjectInputStream s)
throws java.io.IOException, ClassNotFoundException {
elementData = EMPTY_ELEMENTDATA;

// Read in size, and any hidden stuff
s.defaultReadObject();

// Read in capacity
s.readInt(); // ignored

if (size > 0) {
// be like clone(), allocate array based upon size not capacity
ensureCapacityInternal(size);

Object[] a = elementData;
// Read in all elements in the proper order.
for (int i=0; i<size; i++) {

al[i] = s.readObject();

private void writeObject(java.io.ObjectOutputStream s)
throws java.io.IOException{
// Write out element count, and any hidden stuff
int expectedModCount = modCount;
s.defaultWriteObject();

// Write out size as capacity for behavioural compatibility with clone()
s.writeInt(size);

// Write out all elements in the proper order.
for (int i=0; i<size; i++) {
s.writeObject(elementData[i]);

if (modCount != expectedModCount) {
throw new ConcurrentModificationException();
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}

FFEIRS T E2{s5 R ObjectOutputStream Y writeObject() XIS ERIRAF T RFHMHIH. T writeObject() FTiAEEAR
XIGRIFAE writeObject() FAHRSERFIERIZXISRA writeObject() SREEIFFIN. REFFIHERIEZE
ObjectinputStream f readObject() /5i%, JRIEZE(L,

ArraylList list = new ArraylList();
ObjectOutputStream oos = new ObjectOutputStream(new FileOutputStream(file));
oos.writeObject(list);

Vector

1.[@AZ
BHISEILS ArrayList 2501, {BRBERT synchronized #{TEY.

public synchronized boolean add(E e) {
modCount++;
ensureCapacityHelper(elementCount + 1);
elementData[elementCount++] = e;
return true;

public synchronized E get(int index) {
if (index >= elementCount)
throw new ArrayIndexOutOfBoundsException(index);

return elementData(index);

2. 5 ArrayList BIELER

o Vector 2EEMY, BEULLFFHEFLE ArrayList BEX, IFAEREEE, &RIFEEA ArrayList TIAZ Vector, EARIZSERIE
e BEFRRBECEES,
o Vector 8VRY BIEKEA/GY 2 5258, 10 ArrayList & 1.51Z,

3. BB E
BILAER Collections.synchronizedList(); BEI—1MEREL L ArrayList,

List<String> list = new ArraylList<>();
List<String> synList = Collections.synchronizedList(list);

BETLAEA concurrent & THY CopyOnWriteArrayList 3£,

List<String> list = new CopyOnWriteArraylList<>();
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CopyOnWriteArrayList

EENE

SIRMEE— M EHIOMEA DT, RRMEERIERAREATEHT, EEHE, ERMM,
SIRERENS, BLHASAHSHEAMEEX,

SRR R S S .

public boolean add(E e) {
final ReentrantLock lock = this.lock;
lock.lock();
try {
Object[] elements = getArray();
int len = elements.length;
Object[] newElements = Arrays.copyOf(elements, len + 1);
newElements[len] = e;
setArray(newElements);
return true;
} finally {
lock.unlock();
}
}

final void setArray(Object[] a) {
array = a;

}

@SuppressWarnings("unchecked")
private E get(Object[] a, int index) {
return (E) a[index];

}

ERnE
CopyOnWriteArrayList FEER{ERIEIRT RITFSHRIE, AKIRE TiER(EaOteE, AEESRSE PHINEZES.
{B2 CopyOnWriteArrayList 55 ELFRpE :

- RELRA: ESRENFRESH—MSE, FERFLRNRRNAEES.
o HIEAEC SRFARGEECTIERIEE, RS0 SR FREIRE KRR EIEE A .

FTLA CopyOnWriteArrayList AN&& PIFFSUBIAR I SERT M ERRRAES.
LinkedList

1. tHELS

BT ARSI, A Node FFIEERTRIER.
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private static class Node<E>
E item;
Node<E> next;
Node<E> prev;

}

BMEREMET first 7 last 185

transient Node<E> first;
transient Node<E> last;

first last
¥ r
[} [}
[} [}
v v

2. 5 ArrayList BIELER

o Arraylist EFEISEEESLI, LinkedList B AEZRCHL;
o Arraylist SZ45BEW11518], LinkedList A~32F5;
o LinkedList FRARRERIMMBRITTEE R,

HashMap

ATETERE, LINRIESHTLL DK 1.7 AE,

1. Fa451a
REZBEET— Entry KBIRTEAE table,
transient Entry[] table;

Entry FREEREY. B8R THENFR, M next FRILIATLAEL Entry 2— MR, RIEETRIESMIEHRZTMK
—ME, — MR MER. HashMap SERRASEERAER SR, F—MERPERISHERRR Entry,
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Entry<K,V>[] table
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int hashCode
K key
V value
Entry<K,V> next

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

Entry(int h, K k, V v, Entry<K,V> n) {
value = v;
next = n;
key = k;
hash = h;

public final K getKey() {
return key;

public final V getValue() {
return value;

public final V setValue(V newValue) {
V oldValue = value;
value = newValue;
return oldValue;

public final boolean equals(Object o) {

12

13

14

15



if (!(o instanceof Map.Entry))
return false;
Map.Entry e = (Map.Entry)o;
Object k1 = getKey();
Object k2 = e.getKey();
if (k1 == k2 || (k1 !'= null && k1.equals(k2))) {
Object v1 = getValue();
Object v2 = e.getValue();
if (v1 == v2 || (v1 !'= null && v1.equals(v2)))
return true;

}

return false;

}

public final int hashCode() {
return Objects.hashCode(getKey()) * Objects.hashCode(getValue());
}

public final String toString() {
return getKey() + "=" + getValue();
}

2. FIHEER TEIRIE

HashMap<String, String> map = new HashMap<>();
map.put("K1", "V1");
map.put("K2", "v2");
map.put("K3", "v3");

o FF#E— HashMap, BRIAK/INSD 16;

o FRN <KLV1>$EXS, SEitE K1AJhashCode /9115, {FFIFREBRENESEIRTERINE TR 115%16=3,

o FEN <K2V2>BERS, HGitHE K2 A9 hashCode /9118, {FFIMREBREGEEEIRTERIRE TR 118%16=6,

o FEN <K3V3>$B(EXS, SEitE K3 MY hashCode /9118, {EFAMREBREGEERIFENIIE R 118%16=6, #HIE
<K2,v2> BilH,

Rz E R HERAENBLSIR AT TRY, BIa0_EERY <k3,v3> REIEE <K2v2> [5H, MERAEHERLER.
BEREED LS HT:

o HEREXIETERTE;
o EHER LIPS, HESRERATIRRIIKENIEL.
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hashCode : 115 hashCode : 118
key : K1 key : K3
value - V1 value : V3

next : null next :
I
I
\ 4
hashCode : 118
key : K2
value : V2
next :null

3. put ##(E

public V put(K key, V value) {
if (table == EMPTY_TABLE) {
inflateTable(threshold);
}
// 7 null EAyRGME
if (key == null)
return putForNullKey(value);
int hash = hash(key);
/1 HEER TR
int i = indexFor(hash, table.length);
// SEHRHRREEFEREA key HREN, MRFERIEMEINX MEEXIHES value
for (Entry<K,V> e = table[i]; e !'= null; e = e.next) {
Object k;
if (e.hash == hash && ((k = e.key) == key || key.equals(k))) {
V oldvalue = e.value;
e.value = value;
e.recordAccess(this);
return oldValue;

}

modCount++;

/1 FENFREXS

addEntry(hash, key, value, i);
return null;

}

HashMap FSSFFHEAREA null BIR(ERT, (BREAFTIEEA null BY hashCode() 73i%, BRITEHEIZREIAIE T
tr, REEBIEBRFIEE—ME FRIFAL. HashMap 5 0 MEBEHEES null B9SEERT.
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private V putForNullKey(V value) {
for (Entry<K,V> e = table[0]; e != null; e = e.next) {
if (e.key == null) {
V oldValue = e.value;
e.value = value;
e.recordAccess(this);
return oldValue;

}

modCount++;
addEntry (0, null, value, 0);
return null;

}
(EFRERALIEE, Rl ERAVREXIRERRIILE, MARERNES.

void addEntry(int hash, K key, V value, int bucketIndex) {
if ((size >= threshold) && (null '= table[bucketIndex])) {
resize(2 * table.length);
hash = (null != key) ? hash(key) : 9;
bucketIndex = indexFor(hash, table.length);

createEntry(hash, key, value, bucketIndex);

void createEntry(int hash, K key, V value, int bucketIndex) {
Entry<K,V> e = table[bucketIndex];
/1 SKIEE, PEERSLEMERFTAIREYS
table[bucketIndex] = new Entry<>(hash, key, value, e);
size++;

Entry(int h, K k, V v, Entry<K,V> n) {
value = v;
next = n;
key = k;
hash = h;

4. IRERE TR
RS R B e — M EX I AR,

int hash = hash(key);
int i = indexFor(hash, table.length);

4.1t hash (B

final int hash(Object k) {
int h = hashSeed;
if (8 != h && k instanceof String) {
return sun.misc.Hashing.stringHash32((String) k);
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}
h 2= k.hashCode();

// This function ensures that hashCodes that differ only by

// constant multiples at each bit position have a bounded

// number of collisions (approximately 8 at default load factor).
h A= (h >>> 20) * (h >>> 12);

return h » (h >>> 7) * (h >>> 4);

public final int hashCode() {
return Objects.hashCode(key) * Objects.hashCode(value);
}

4.2 BNE
S x=1<<4, BIx A2894Kk75, eEBLATHR:

X . 00010000
x-1 : 000661111

Sy 5 x-1 ME5EE, FLUERy (MRFTRISE 4 (LA LR

y : 10110010
x-1 : 00001111
y&(x-1) : 00000010

XAMERF] y X x BUERZERE—HFRY:

y : 10110010
X : 00010000
y%x : 00000010

HANE, MHEERNNIEREEENNZE, Rt TXMI B Rz BRI R ESRIMRE.

HENE TRRIRE—E 2% key BY hash [EXIEMNEREUE: hash%capacity, JNEREERIUE capacity 9 2 B9 n JX75, FPA
FATLASIXMRERRIR NS E,

static int indexFor(int h, int length) {
return h & (length-1);
}

5.4 8-84RE

1% HashMap B9 table KKEA M, FEFENRENHEN N, NREFREHRIIOMNER, BPABRERNKE
KA N/M, EIFHERIREAIEZETT O(N/M),

ATIUEBRINARE, MZRATEEE N/M ReTge/)y, EFEZRIEM RAJsER, hHtEik table RATHEE
HashMap RN BRIRIEISRIAY N EREE M (H, [HE5=ERERMA SRS EIRIL,

Y BEXNSEEES: capacity. size, threshold F load_factor,
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24 aX

capacity table FIFE X/, EAA 16, FTETEAIR capacity MIERIEN 2 B9 n X757,
size BENHE.
threshold size (IMFE, 2 size KFZFT threshold B TUHITH SEIE.

loadFactor LEHEF, table BEALERARILLHI, threshold = capacity * loadFactor,

static final int DEFAULT_INITIAL_CAPACITY = 16;
static final int MAXIMUM_CAPACITY = 1 << 30;
static final float DEFAULT_LOAD_FACTOR = 0.75f;
transient Entry[] table;

transient int size;

int threshold;

final float loadFactor;

transient int modCount;

NTERITTRABHEILUEL, BFET S, < capacity J/RKAIRHE.

void addEntry(int hash, K key, V value, int bucketIndex) {
Entry<K,V> e = table[bucketIndex];
table[bucketIndex] = new Entry<>(hash, key, value, e);
if (size++ >= threshold)
resize(2 * table.length);

MR resize() LM, FELIENRE, T BRMFEEFEIC oldTable RIFFER(ENEHIEAN newTable §1, EIHIX—
L RRERIAY,

void resize(int newCapacity) {

Entry[] oldTable = table;

int oldCapacity = oldTable.length;

if (oldCapacity == MAXIMUM_CAPACITY) {
threshold = Integer.MAX_VALUE;
return;

}

Entry[] newTable = new Entry[newCapacity];

transfer(newTable) ;

table = newTable;

threshold = (int)(newCapacity * loadFactor);

void transfer(Entry[] newTable) {
Entry[] src = table;



int newCapacity = newTable.length;
for (int j = @; j < src.length; j++) {
Entry<K,V> e = src[j];
if (e '= null) {
src[j] = null;
do {
Entry<K,V> next = e.next;
int i = indexFor(e.hash, newCapacity);
e.next = newTable[i];
newTable[i] = e;
e = next;
} while (e !'= null);

6. & EMMTEE TR

T By, SEIERENERREIRIMAIE L, HashMap ERT —MFHREVE, TLAREEFNTER TR
=

BIRIREVEICE capacity A 16, ¥ A ZS new capacity 3 32:

capacity : 00010000
new capacity : 00100000

FF—1 Key,
o CHIRFAENRES S LN, BABEERINERNZBI—H;
o WNRA 1, BBABRINERAFRIVER +16,
1.1 EHAESE
HashMap ¥IEEREIFIFRFEANNSEARE 2 M n X753, BACHLIBIIMHISENNSEREES 2 B9 n X7,
S RISk — NS, 3TF 10010000, EHUEAESA 11111111, FILMERLATAASE:

mask |= mask >> 1 11011000
mask |= mask >> 2 11111110
mask |= mask >> 4 11111111

mask+1 BATRIGEFHIER/IY 2 B9 n XT3,

num 10010000
mask+1 100000000

AT HashMap it EEERERIN:
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static final int tableSizeFor(int cap) {
int n = cap - 1;

n|=n>>>1;
n|=n>>>2;
n |=n>>>4;
n |=n>>>38;
n |=n>>>16;

return (n < @) ? 1 : (n >= MAXIMUM_CAPACITY) ? MAXIMUM_CAPACITY : n + 1;

8. HERRISLL RN
M IDK 1.8 FFith, — METFHEIOHERKEEAT 8 BIRISHERI I B,

9. 5 HashTable BELE:

e HashTable {#FH synchronized 317 [E4,

o HashMap BJLUBEAEES null Y Entry,

o HashMap BYIECEE 2 fail-fast IELER,

* HashMap AEE(RIEREERTEAVER Map FHTTRRFEATH.

ConcurrentHashMap

1. &4

static final class HashEntry<K,V> {
final int hash;
final K key;
volatile V value;
volatile HashEntry<K,V> next;

ConcurrentHashMap &1 HashMap SEHI_ 28U, SRFEAIZEFIZ ConcurrentHashMap KT D EREH (Segment) , B84
DERBMUEIRFETL/ME (HashEntry) , SNERERTLIERMIARARSRM EA9E, NMiEEHEAEES (FREMR
Segment BN

Segment #4£7&H ReentrantLock,
static final class Segment<K,V> extends ReentrantLock implements Serializable {
private static final long serialVersionUID = 2249069246763182397L;

static final int MAX_SCAN_RETRIES =
Runtime.getRuntime().availableProcessors() > 1 ? 64 : 1;

transient volatile HashEntry<K,V>[] table;
transient int count;

transient int modCount;
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transient int threshold;

final float loadFactor;

final Segment<K,V>[] segments;

BOARSHERAZ 16, EHEWREIALIE 16 1 Segment,

static final int DEFAULT_CONCURRENCY_LEVEL = 16;

3 4 5 6 7 8 8 1 1| 12|13 14| 15

int hashCode
K key
V value
Entry<K,V> next

v

int hashCode
K key
V value
Entry<K,V> next

2. size IM{E
B Segment #ER T — count TERFAITZ Segment FRIEEXT ML,

YEX]
* The number of elements. Accessed only either within locks

* or among other volatile reads that maintain visibility.

*/
transient int count;

BT size 11ERT, FEERHFIE Segment FAFIE count EiHEERK,
ConcurrentHashMap EH4T size I{ERTEEIRANNEE, WNRIELFRAINBHREERIRGER—, IBARTLUASAXED
R,

SR EN(ERS RETRIES_BEFORE_LOCK SEX,, Z{BEJ9 2, retries #19a{E) -1, BEILEIHIRE 3,

SNERZIMANREGET 3R, MFEEXIEZA Segment 0L,
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[ **

* Number of unsynchronized retries in size and containsValue
* methods before resorting to locking. This is used to avoid

* unbounded retries if tables undergo continuous modification
* which would make it impossible to obtain an accurate result.
*/

static final int RETRIES_BEFORE_LOCK = 2;

public int size() {
// Try a few times to get accurate count. On failure due to
// continuous async changes in table, resort to locking.
final Segment<K,V>[] segments = this.segments;
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 (;;) {

/] BIEHREL, WIFEA Segment HNEH
if (retries++ == RETRIES_BEFORE_LOCK) {
for (int j = 0; j < segments.length; ++j)
ensureSegment(j).lock(); // force creation

}
sum = 6L;
size = 0;

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

}
/] EEERRGEIRNAER—E, WIANXANEREIEY
if (sum == last)
break;
last = sum;
}
} finally {
if (retries > RETRIES_BEFORE_LOCK) {
for (int j = 0; j < segments.length; ++j)
segmentAt(segments, j).unlock();

}

return overflow ? Integer.MAX_VALUE : size;

3. JDK 1.8 B98N
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JDK 1.7 EFD ER BN ISRSCIIH A EHIRIE, #0379 Segment, BHEBEEA ReentrantLock, FEES
Segment I E1E5,

JDK 1.8 T CAS IMERTIFEEMNFHAE, 7E CAS BIERMATERMER synchronized,
FH JDK 1.8 UL B ERERIS K AT SEIR LT R,

LinkedHashMap

1FhEssa
47&B HashMap, EUEBFN HashMap —HFAIRIEREIRAFIE.

public class LinkedHashMap<K,V> extends HashMap<K,V> implements Map<K, V>

REB4ER T — kR, FSRAEFIBANIRFEE LRU NI,

[ **

* The head (eldest) of the doubly linked list.
*/

transient LinkedHashMap.Entry<K, V> head;

[ **

* The tail (youngest) of the doubly linked list.
*/

transient LinkedHashMap.Entry<K,V> tail;

accessOrder JRE T NFE, BAIAS false, LERT4EIRRIZRIBAILFE.

final boolean accessOrder;
LinkedHashMap SREEZRIRLA TRTERINFRIRE, BII27 put. get EETER.

void afterNodeAccess(Node<K,V> p) { }
void afterNodeInsertion(boolean evict) { }

afterNodeAccess()

LH— M ERBIHIERT, 05 accessOrder /9 true, NMISIEZT mEEHERESD. BERERIEEN LRU IFEZE, &5
RFEA— MR, SN T ABRERES, RIBEREPRESLONINT R, BBARRESMERAREAKE
J==[:DRE=

void afterNodeAccess(Node<K,V> e) { // move node to last
LinkedHashMap.Entry<K, V> last;
if (accessOrder && (last = tail) != e) {
LinkedHashMap .Entry<K,V> p =
(LinkedHashMap.Entry<K,V>)e, b = p.before, a = p.after;
p.after = null;
if (b == null)
head = a;
else
b.after = a;
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if (a !'= null)
a.before = b;

else
last = b;
if (last == null)
head = p;
else {

p.before = last;
last.after = p;

}
tail = p;
++modCount ;
}
}
afterNodelnsertion()

£ put EREZEHIT, 2 removeEldestEntry() 5i5IRA] true RSB EEHNT R, EHEREIETI A first,
evict IBTEMEE Map FUBHEA /9 false, FEIXERN true,

void afterNodeInsertion(boolean evict) { // possibly remove eldest
LinkedHashMap.Entry<K, V> first;
if (evict && (first = head) '= null && removeEldestEntry(first)) {
K key = first.key;
removeNode (hash(key), key, null, false, true);

}

removeEldestEntry() ERIAJ9 false QD%.—E.F'-;EEWLJ:""‘% true, TEEYIK LinkedHashMap FFEBE=IXMNAERIEE, 1X7E
SCHL LRU IEFHESRIEH, BEBRERIRAKRERANTR, NMREEFTEREE, HEEFINEIREEENS
iR,

protected boolean removeEldestEntry(Map.Entry<K,V> eldest) {
return false;

LRU &7F
AT 2(#A LinkedHashMap SCHIAI—AN LRU &%

o IRERAEFZTIA MAX_ENTRIES /3 3;
o {#H LinkedHashMap BIMIERREE accessOrder iIREH true, FFE LRU ITF;
o 7B removeEldestEntry() FiASEHL, T REZ T MAX_ENTRIES S RITRAKREREEIEBIR.
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class LRUCache<K, V> extends LinkedHashMap<K, V> {
private static final int MAX_ENTRIES = 3;

protected boolean removeEldestEntry(Map.Entry eldest) {
return size() > MAX_ENTRIES;
}

LRUCache() {
super (MAX_ENTRIES, ©.75f, true);
}

public static void main(String[] args) {

LRUCache<Integer, String> cache = new LRUCache<>();
cache.put(1, "a");
cache.put(2, "b");
cache.put(3, "c");
cache.get(1);
cache.put(4, "d");
System.out.println(cache.keySet());

’

}
[3, 1, 4]
WeakHashMap

FhtsE
WeakHashMap B4 Entry 4k WeakReference, # WeakReference FEARIRTSRIE F— X B BT S EIHL,
WeakHashMap EE2FIRLINETF, BII(EMA WeakHashMap K5 |FEFXISR, H JVM XHXERDEFHITEIN

private static class Entry<K,V> extends WeakReference<Object> implements Map.Entry<K,V>

ConcurrentCache

Tomcat HfY ConcurrentCache {3 WeakHashMap SN 1FINEE.,
ConcurrentCache REHIESERE:

o ZE(FFNSEIIN eden 1, eden 8 ConcurrentHashMap SLHL, AREEOSEEW (FEE) ;

o REFIIXISEIN longterm, longterm {858 WeakHashMap SEHl, XL RIS IR EERSEIKL,

o ZAM get() I3ERS, RFEM eden XIREN, WIRIKBIXEIRNEEE longterm FREY, =M longterm SRENZEFAEXS
SN eden 7, NERIEEEHIHANT MAS2HEI,

o ZAM put() J73ART, AR eden BIAKINBIZ T size, BPARE eden PRIFTEXISEHIN longterm H1,  FlFREEHL
HEWGE—ER D AL B FERIIIS.

public final class ConcurrentCache<K, V> {

private final int size;
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private final Map<K, V> eden;
private final Map<K, V> longterm;

public ConcurrentCache(int size) {
this.size = size;
this.eden = new ConcurrentHashMap<>(size);
this.longterm = new WeakHashMap<>(size);

public V get(K k) {
V v = this.eden.get(k);
if (v == null) {
v = this.longterm.get(k);
if (v !'= null)
this.eden.put(k, v);
}

return v;

public void put(K k, V v) {
if (this.eden.size() >= size) {
this.longterm.putAll(this.eden);
this.eden.clear();

}
this.eden.put(k, v);

* Eckel B. Java fRF2RBAE [M]. U TV tHihftt, 2002.
e Java Collection Framework

e |terator &z}

 Java 8 RFIZEHTIAIR HashMap

¢ What is difference between HashMap and Hashtable in Java?

e Java EE§Z HashMap

e The principle of ConcurrentHashMap analysis

* ¥F& ConcurrentHashMap BFA& HEAISEIHLE

* HashMap {EXHEIHEREEE

o JavaESHT (=) : asList BYERIG

¢ Java Collection Framework - The LinkedList Class

github: https://github.com/sjsdfg/CS-Notes-PDF
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