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e ArrayList/2HL & LIF M4l MRS A S MNGEE W, 77— & 25 [ R 3E
e LinkedList® AT 4, T ZAFMHATMAMIGLE ., UGN RS EHELSREN
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ArrayListf) F b A K —F:, B[ transient B/ 77 % 50 £ B elementData 454, transient X
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At 4k ArrayList /A B # 5 546 50 3 B e ?
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IR ArrayList/E 4 J3 54k Ve ?

ArrayListi#i #f p§ 4> 77 ¥ireadObject. writeObject H & S 7 54k Fl J /5 51 b SR W& . 5% b B #5248 F 9 A
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private void writeObject(java.io.0bjectOutputStream s)

throws java.io.IOException{




int expectedModCount = modCount;

s.defaultWriteObject();

s.writeInt(size);

for (int 1=0; i<size; i++) {
s.writeObject(elementDatal[i]);

if (modCount * expectedModCount) {
throw new ConcurrentModificationException();

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

s.defaultReadObject();

s.readInt();

if (size > 0) {
int capacity = calculateCapacity(elementData, size);
SharedSecrets.getJavaOISAccess().checkArray(s, Object[].class, capacity);
ensureCapacityInternal(size);

Object[] a = elementData;

for (int i1=0; i<size; i+) {
a[i] = s.readObject();

| 5.4 58 2 e (Fail-fast) il 22 2 26 g (Fail-safe) T ff# 15 2
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(B MEE. B%) . MESHH Concurrent Modification Exception,
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YW (fail—safe)
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o ffi fj Collections.synchronizedList %3 ArrayList, R)G#/EME G list,
o ffifll CopyOnWriteArrayList f{# ArrayList,

TEAEH ArrayList i, B2 AR @ i [/ 0 HLH) 242 ) ArrayList B35
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HashMap put it 2 &
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1. Hhe#EFUHFENL, KB—AHWBFH{E. (key == null) ? 0 : (h = key.hashCode()) A (h

>>> 16);

2. FWrtab B A SH K E RO, MR HEATY AR



if ((tab = table) == null Il (n = tab.length) == 0)
n = (tab = resize()).length;

3. MRAEM A EIESE T AR RN B NGR IE U B AR L ) B R AR O\ DR S R E B . tabli =
(n - 1) & hash])

4. HAIWrtab (110 7 035 5, 75 0 g SR b AR ON O L R U 1 AR R AN Y

5. mARERPmANT ARG, FERKERTSE TS, WFHE MRN8
#f . treeifyBin(tab, hash);

6. WG A THRLH MG, AW BE B threshold , NP %
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HashMap ) I 75 PR &2 S & 3] key fihashcode, 22— 32 MintR B E(H ., RJ5ikhashcode ) &
160 FE 16 0% 3 47 5 5 45 1 -

static final int hash(Object key) {
int h;
/] keyBihashCode filkey HjhashCode £ # 16 (i fif 5F B 15 &
return (key == null) ? 0 : (h = key.hashCode()) A (h >>> 16);

XA BT AR T REAR M A Al T AR
| 148 £1 2 08 75 /3% 2h 6 5 B8 % hash i 4 ?

I key.hashCode() MR H K& key MERBAWHM AR, EF int REIE. int EHHE
Hy -2147483648~2147483647, fi ek K HE 40 12 e 5 25 1] o

JUBENG i eR AW ST A LRI S AR B, — A R AR M BRI A o {H R — A 40 (LR EREA . W
S N N

i 4n HashMap M AR RK/NA 16, B EH 2 Z N HHAN K ZREZHE, SRR REAEN
K Ui 5] AL AL A
WG b s FO R E RO E M AR E - 14 " 5& " #fF, MiEH LR % 88525k

bucketIndex = indexFor(hash, table.length);

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

EAE B — T, X WIEE R T A 4 HashMap BUBAHKEZH 2 MEERF. BAXHE (HAKE -
1) IEHFMAYT—A KA EE. 5 BENSGRREHIEN &ML E, JAREICAME, HEM
BH TFwmiim. UWBEKE 16 R, 16-1=15, 2 FFHIFE 2 0000 0000 0000 0000 0000 0000 0000
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afterNodeInsertion(evict)

16. W1 L ¥l 44k HashMap, £ — 1178/ new HashMap<>, E£&/E 44
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TR0, R IAILE, A2 540, HashMap£y il B33k S REM20 4% . FrbfEA
17, fHHashMap ) SR & B 232,

HAVRE RN . fEHashMap#IiG . A — BTk

public HashMap(int initialCapacity, float loadFactor) {

this.loadFactor = loadFactor;

this.threshold = tableSizeFor(initialCapacity);
¥

* [{{A threshold , il J5 ik tableSizeFor PEATiF4, EAMR 4IRS HORITHFH R .
o [N, XA HEWEEIFIWILMBERES, FRABWA2PEH LA L 717, V%R
32,

static final int tableSizeFor(int cap) {

int n = cap - 1;

nl=n>>>1;
nl=n>>> 2;
nl=n>>>4;
nl=n>>> 8§;
nl=n>>> 16;

return (n < 0) 2 1 : (n >= MAXIMUM_CAPACITY) ? MAXIMUM_CAPACITY : n + I; }

e MAXIMUM_CAPACITY = 1 << 30, XA &I AGE, WikLHkMMaphEs.

e HMEREMARKAML. 2. 4. 8. 16, FFERMEAM | 2H, XEZEN T ZPEH M &N E
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Because TreeNodes are about twice the size of regular nodes,
use them only when bins contain enough nodes to warrant use
(see TREEIFY_THRESHOLD). And when they become too small (due
removal or resizing) they are converted back to plain bins.
usages with well-distributed user hashCodes, tree bins are
rarely used. Ideally, under random hashCodes, the frequency
nodes in bins follows a Poisson distribution
(http://en.wikipedia.org/wiki/Poisson_distribution) with a
parameter of about on average for the default resizing
threshold of , although with a large variance because of
resizing granularity. Ignoring variance, the expected
occurrences of list size k are (exp(- ) * pow( , k) /
factorial(k)). The first values are:

more: less than in ten million

10T R RN KRR T RN B L B DLAR LD DR, R TS A e N ) B & A — R
SR M L O JIE AR i 1 D0 T A A R AR

BE A4 28 We? MgEite Ak, BMAKL T, MARIIGSG, EXENT AFaHRMBIM6,. B
AT RA B R BB, AN ML, REBRMA 0.00000006 .

Z T L0 0 R R 0 B D9 A 26, T A8 2 i B D A R X A B 8 L R K Al T
RS AES I T, & R AR BE R AL R A R W e i . SR PRIR 2.
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G % {d (threshold ) = BRIAKX&E (DEFAULT_INITIAL_CAPACITY) * BRAY BEH -+
(DEFAULT_LOAD_FACTOR)

newCap

newThr

InewCap *

newThr = (newCap

) ft : Integer.

ks KT 16x0.75=12 i, M&ky A1k,
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As a general rule, the default load factor (.75) offers a good
tradeoff between time and space costs. Higher values decrease the
space overhead but increase the lookup cost (reflected in most of
the operations of the HashMap class, including

get and put ). The expected number of entries in
the map and its load factor should be taken into account when
setting its initial capacity, so as to minimize the number of
rehash operations. If the initial capacity is greater than the
maximum number of entries divided by the load factor, no rehash
operations will ever occur.

*
*
*
*
*
*
*
*
*
*
*
*
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n-1 1111

(a) key1(hash1) 0101 0 0101
key2(hash2) 0101 0 0101

n-i 111
(b) key1(hash1) 0101 > 0 0101
key2(hash2) 0101 1 0101

TCEEEF i AhashZz 5, WAnZ K265, Ban- 1M maskiGEIE R M2 1bit(ZL (), FEHMindex
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resize
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0101=5
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®
if (e.next = null)

newTab[e.hash & (newCap - 1)] = e;
else if (e instanceof TreeNode)

((TreeNode<K,V>)e).split(this, newTab, j, oldCap);
else {

Node<K,V> loHead null, loTail null;
Node<K,V> hiHead null, hiTail null;
Node<K,V> next;

do {

next = e.next;
if ((e.hash & oldCap) = 0)
if (loTail = null)
loHead = e;
else
loTail.next = e;
loTall = e;
}
else {
if (hiTail = null)
hiHead = e;
else
hiTail.next = e;
hiTail = e;
}
} while ((e = next) # null);

if (loTail = null) {
loTail.next = null;
newTab[j] = loHead;




if (hiTail = null) {
hiTail.next = null;

newTab[j + oldCap] = hiHead;
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public class ThirdHashMap<K,

class Node<K, V> {

private K key;
private V value;

private Node<K, V> next;

public Node(K key, V value) {
this.key = key;
this.value = value;




public Node(K key, V value, Node<K, V> next) {
this.key = key;
this.value = value;
this.next = next;

final int DEFAULT_CAPACITY = 16;
final float LOAD_FACTOR = 0.75f;
private int size;

Node<K, V>[] buckets;

public ThirdHashMap() {
buckets = new Node[DEFAULT_CAPACITY];
size = 0;

public ThirdHashMap(int capacity) {
buckets = new Node[capacity];
size = 0;

private int getIndex(K key, int length) {
int hashCode = key.hashCode();

int index = hashCode % length;
return Math.abs(index);




public void put(K key, V value) {

if (size >= buckets.length * LOAD_FACTOR) resize();
putVal(key, value, buckets);

private void putVal(K key, V value, Node<K, V>[] table) {

int index = getIndex(key, table.length);
Node node table[ index];

if (node == null) {
table[index] = new Node<>(key, value);
size++;
return;

}
while (node !'= null) {

if ((node.key.hashCode() == key.hashCode())
& (node.key == key || node.key.equals(key))) {

node.value = value;
return;

}

node = node.next;

}

Node newNode new Node(key, value, table[index]);
table[ index] newNode;
size++;

private void resize() {

Node<K, V>[] newBuckets = new Node[buckets.length *x 2];




rehash(newBuckets);
buckets = newBuckets;

private void rehash(Node<K, V>[] newBuckets) {

size = 0;
for (int 1 = 0; 1 < buckets.length; i++) {

if (buckets[i] == null) {
continue;

}

Node<K, V> node = buckets[i];
while (node != null) {

putVal(node.key, node.value, newBuckets);
node = node.next;

public V get(K key) {

int index = getIndex(key, buckets.length);
if (buckets[index] == null) return null;
Node<K, V> node = buckets[index];

while (node != null) {
if ((node.key.hashCode() == key.hashCode())
&& (node.key == key || node.key.equals(key))) {
return node.value;

}

node = node.next;

}

return null;




public int size() {
return size;

}

24. HashMap 2&REL NG ZHE T2AH AME?
HashMap o 472 % 4 1), 0 A & % 2 3% 2 i

o LRMTY HIMHA. IDKL.7 i) HashMap fEHI LB HATE, L LBENAET, AW
BHEARESHAEELRN B, BREHR. FHik, JDK1.8 fFHRBHEHA TR, B FH S
REFEER TR AT, A2 I G R 0 .

o LM put MESH TEMELR. ZERENIAT put #/E, WRTHH KRS EZEMRF
M, LA — A key BiJ5 — 4 key HE, NMSHCEMELR. LR BE IDK 1.7 fil JDK
1.8 77 .

e put fil get JFAM, THESE get & null. &FE 1 4T put B, WAHITEANHEH threshold
M35 rehash, K& 2 I HAT get, AR FEXAHBM. XA H&E7E JDK 1.7 f1 JDK 1.8
h #R AT

| 254 4 4 75 3 86 AR P HashMap % 2 R 22 4 1) i) JSi Wi »

Java 15 HashTable. Collections.synchronizedMap. Ll J ConcurrentHashMap 7] DL sZ Pl &L 12
%4 Mapo

e HashTable 2 EHZEHME % LN synchronized XS, BiA B ANtablelidl, K ELLK K

e Collections.synchronizedMap & f#i fi Collections £/ T EHA N EZ, EidE N Map HfHEH
—/~ SynchronizedMap X%, WHEE X T — X RBE, Tk A @ o b 58152 B

e ConcurrentHashMap 7Ejdk1. 7 i B 40 Be 41, FEjdk1.8F{li FCAS+synchronized,

| 26.fB HiK i — FConcurrentHashmap f¥j 32 3 g ?

ConcurrentHashmap & fe & & fEjdk 1. T A 3 T /3 B9 68, fEjdk1.8 2% F CAS+synchronized



1.7 73 B B

Mgty b, 1.7 A ConcurrentHashMap R 43 BeBiALH] . B A — 4 Segment#4l, Segment
4k 7K FReentrantLock, Segment] & HashEntry %41, HashEntryA it & — N8R LK, B
Ak fikey valueBJRE JIRE4R I N — A 17 M I $8 5 o

Sy Et R Y TN Segment#fiZ — MHashMap, BRiAAISegment K FRE16, W& LFH16N %Rk
()3 %5 . Segment [ Ml HAN 2 3% B

ConcurrentHashmap
16
6 Segment ) 6 Segment ) 6 Segment ) ,6 Segment )
HashEntry HashEntry HashEntry HashEntry
== [ o) o)
HashEntry HashEntry HashEntry HashEntry
key (xey ) [ value ] [ ] [
\ ...... / K ...... / \ ...... / \ ...... /

putifif

A A MHashMapdE R B0, RALZEEMB Ak Segment, R JF# it ReentrantLock X #1E
ME., EEmERE, A HashMapsE A& & —FEH o

1. 3% hash, E{iFsegment, segmentll & 25l 56 ¥ 4 1k

2. ffifiReentrantLock fI 1, 404K BB MO 2248 B 5€ . 8 e B0 B ZE 3R E . fRAIE — & 3K
BB )

3. i@ JiHashEntry, /& fHashMap—#¢, 4 fkeyfMhash— kel B8, 15760 516 N 4
F, BER R AR AE

get i f&

getW R H, keyi@ithashE N Fsegment, FHiHELREMB BAMTE L, FEEEN Evalue
volatile ), Frllgets& AT E MBI -

1.8 CAS+synchronized

Jdk 1. 8SL LA R Z AN RAAMM L LT IR, BB MM HashMaps2 —FE/) . B4+ L+20 08
o BRBAR R MK ST put it

putiif2



1. BJeitfhash, i@ Pinode 4, W Rknodet 2%, B CAS+H JER T X446 1L

tab = initTable();

node# 41 W) U 1k -

private final Node<K,V>[] initTable() {
Node<K,V>[] tab; int sc;
while ((tab = table) == null Il tab.length == 0) {
11901 R IE TE BT IG A6 2 & 7 7
if ((sc = sizeCtl) < 0)
/145 fF
Thread.yield(); // lost initialization race; just spin
else if (U.compareAndSwaplnt(this, SIZECTL, sc, -1)) { //CAS#/E

try {
if ((tab = table) == null Il tab.length == 0) {
intn =(sc>0)?sc: DEFAULT_CAPACITY;
@SuppressWarnings("unchecked")
Node<K,V>[] nt = (Node<K,V>[])new Node<?,?>[n];
table = tab = nt;
sc =n - (n>>>2);
b
} finally {
sizeCtl = sc;
b
break;

}

return tab;

2.9 R AT A B S W EH R L CAS A i H N B

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

3. M fhash==MOVED. HWIHES & . Wiy



else if ((fh = f.hash) == MOVED)
tab = helpTransfer(tab, f);

final Node<K,V>[] helpTransfer(Node<K,V>[] tab, Node<K,V> f) {
Node<K,V>[] nextTab; int sc;
if (tab != null && (f instanceof ForwardingNode) & &
(nextTab = ((ForwardingNode<K,V>)f).nextTable) != null) {
int rs = resizeStamp(tab.length);
while (nextTab == nextTable & & table == tab & &
(sc = sizeCtl) < 0) {
if ((sc >>> RESIZE_STAMP_SHIFT) !=rs Il sc ==r1s + 1 |l
sc ==r1s + MAX_RESIZERS Il transferIndex <= 0)
break;
if (U.compareAndSwaplInt(this, SIZECTL, sc, sc + 1)) {
transfer(tab, nextTab);
break;

}

return nextTab;

}

return table;
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synchronized (f){
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4 O tmap TreeMap<K\V> (id=27)
g comparator null
root @ descendingMap null
) @ entrySet null
s a keySet null
(_JH @ modCount 8
@ navigableKeySet  null
2Es g 4 @ root TreeMap$Entry<K V> (id=31)
/\ /\ a color true
a key Integer (id=34)
LB 3% RUES 740 a left TreeMap$Entry<K V> (id=36)
\ A parent null
a right TreeMap$Entry<K V> (id=39)
S a value "EG&" (id=40)
@ size 8
a values null

{1=1B3, 2=81%F, 3=-FiE, 4=BUA8, s=-[h8, =B, 7=4£%, 8=(LF}
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public boolean add(E e) {
return map.put(e, PRESENT)==null;
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if (e !'=null) { // existing mapping for key
V oldValue = e.value;
if (lonlyIfAbsent |l oldValue == null)
e.value = value;
afterNodeAccess(e);

return oldValue;

ROAMAERNFE —— BT HE . HWRFEFGHI AR AT EL. HP R
ER TN R

o M¥zE Java SE & g
e M Java E SRR &
o MKW Java LR &
e MEW R IVM ¥ g
o MM Spring ¥ &
o M2 Redis /& o
i 28 MyBatis 5 &
o HEWE MySQL 7 g
-2


https://tobebetterjavaer.com/sidebar/sanfene/javase.html
https://tobebetterjavaer.com/sidebar/sanfene/javathread.html
https://tobebetterjavaer.com/sidebar/sanfene/collection.html
https://tobebetterjavaer.com/sidebar/sanfene/jvm.html
https://tobebetterjavaer.com/sidebar/sanfene/spring.html
https://tobebetterjavaer.com/sidebar/sanfene/redis.html
https://tobebetterjavaer.com/sidebar/sanfene/mybatis.html
https://tobebetterjavaer.com/sidebar/sanfene/mysql.html
https://tobebetterjavaer.com/sidebar/sanfene/os.html
https://tobebetterjavaer.com/sidebar/sanfene/network.html

BISCHEfR 30 sETavafE S ERE A M A, XKMTHRE, REFRT (F3) dog) . B
DI E =, B sk, % =0%, BCHERE.

MEASAEEH Y, INNEFRE
SX—REZJavaG XK, HR

WA Java!



https://mp.weixin.qq.com/s/ptbM0EqlnCWeWm9VdSCDLg
https://mp.weixin.qq.com/s/SHkQ7LEOT0itt4bXMoDBPw

	引言
	1.说说有哪些常见集合？

	List
	2.ArrayList和LinkedList有什么区别？
	3.ArrayList的扩容机制了解吗？
	4.ArrayList怎么序列化的知道吗？ 为什么用transient修饰数组？
	5.快速失败(fail-fast)和安全失败(fail-safe)了解吗？
	6.有哪几种实现ArrayList线程安全的方法？
	7.CopyOnWriteArrayList了解多少？

	Map
	8.能说一下HashMap的数据结构吗？
	9.你对红黑树了解多少？为什么不用二叉树/平衡树呢？
	10.红黑树怎么保持平衡的知道吗？
	11.HashMap的put流程知道吗？
	12.HashMap怎么查找元素的呢？
	13.HashMap的哈希/扰动函数是怎么设计的?
	14.为什么哈希/扰动函数能降hash碰撞？
	15.为什么HashMap的容量是2的倍数呢？
	16.如果初始化HashMap，传一个17的值new HashMap<>，它会怎么处理？
	17.你还知道哪些哈希函数的构造方法呢？
	18.解决哈希冲突有哪些方法呢？
	19.为什么HashMap链表转红黑树的阈值为8呢？
	20.扩容在什么时候呢？为什么扩容因子是0.75？
	21.那扩容机制了解吗？
	22.jdk1.8对HashMap主要做了哪些优化呢？为什么？
	23.你能自己设计实现一个HashMap吗？
	24.HashMap 是线程安全的吗？多线程下会有什么问题？
	25.有什么办法能解决HashMap线程不安全的问题呢？
	26.能具体说一下ConcurrentHashmap的实现吗？
	1.7分段锁
	1.8 CAS+synchronized

	27.HashMap 内部节点是有序的吗？
	28.讲讲 LinkedHashMap 怎么实现有序的？
	29.讲讲 TreeMap 怎么实现有序的？

	Set
	30.讲讲HashSet的底层实现？


