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I public class ArraylList<E> extends AbstractList<E>

2 implements List<E>, RandomAccess, Cloneable, java.io.Serializable

2. Cloneable



SHEFEN: sCHlCloneableiE, ESclonessik, FSiERBZIAEARZEN clonef
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2.1, &E#EN
HtHNTEE N2 RN, AREEREEXMNME
String3RBHEN 2 feth 2IR7HY
5|FZEEFEIRYES IRE, ZNRIERIZES | HE—MEFRIXISR
public Object clone() throws CloneNotSupportedException {
Study s = (Study) super.clone();
returns;

}

BARE SIRsREL,

EFE I BEASKE (int3el) MR (T ESER) | SIAREARTR (F—mHEdsE,
stringt2 2 E+FAY)
2.2, FENM
TERME5IAXEETE (BRTString) #FEsCICloneable (#ERJLAEEEMA
clonef5i) , clonelsizs, SIFEEIRES
BEy@Mclone, EHMHE
public Object clone() throws CloneNotSupportedException {

Study s = (Study) super.clone();

s.setScore(this.score.clone());
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4 return s;
5 }
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FHE: RS AR RIFEEmAtEigE. SFEIIENIIZRRFSIT,
EREREIRANS. X NMIEESER, IR FEIEREYE, Tlavahiiix
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AHLABET AbstractList IFEE SCHList $221?

1. f£StackOverFlow #1: {£1X[] BRESHNERMNEZE btha) 7 BHSIXERIIEHI Josh
Bloch, BAIXME—1EiXiER.

I" ve asked Josh Bloch, and he informs me that it was a mistake. He used to think,
long ago, that there was some value in it,

but he since “saw the light” . Clearly JDK maintainers haven’ t considered this to be

worth backing out later.
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1 private static final long serialVersionUID = 8683452581122892189L;//)7 41k}
AT CGRXMEL) , MBEAGZEINER, KRABRBESHNRELLN, BTN RIK

2 private static final int DEFAULT_CAPACITY = 10;//fn R sefilfbin Kfq e &, WHE
WK I TG 3R N AT A8 H IS B A K
3 //staticiBifi, FrA BIRTEE R BN LE (HARBINIGER ) L= AH, WAATRRHAE AKX

T2 R RN TCER #11E1% elementData MZA AN IE B HUE 2 A S M3 s Bt w1164k,
Mo PMEBAGMATH 2. FRIRIESRNAIMG 10, A S iGN RY ZH 9%

4 private static final Object|[]| EMPTY_ELEMENTDATA = {};
5 private static final Object[] DEFAULTCAPACITY_EMPTY_ELEMENTDATA = {};

6 transient Object[] elementData; // arraylListEIEFRUCEIM Y, KEKTZETsi
ze

7 private int size;//arrayListHfnER N

13158S:



1 [/ TSGR, MIE—NEERNAN 10 MEH list 46, HMEREHREYS elementDat
a WA 7T —NTHHA, HELRAES - IRININTENAERET KE 10 K.

2 public ArraylList() {

3 this.elementData = DEFAULTCAPACITY_EMPTY_ELEMENTDATA;

4 }

/ /24158 F 6 40 1% bR BN 24 DEFAULTCAPACITY _EMPTY _ELEMENTDATA W45 elementDat
a. 4 initialCapacity AZEHNJEH# EMPTY_ELEMENTDATA Mt{%; elementData. 4 in
itialCapacity KTZEWRPIHEML— KA initialCapacity f object ¥ZIFIRIES ele
mentData.

(@2]

6 public ArrayList(int initialCapacity) {

7 if (initialCapacity > @) {

8 this.elementData = new Object[initialCapacity];

9 } else if (initialCapacity == 0) {

10 this.elementData = EMPTY_ELEMENTDATA;

11} else {

12 throw new IllegalArgumentException("Illegal Capacity: "+ initialCapacity);
13}

14 }

15 //% Collection *ft AN%H, FAKEMMAEL size. WIR size AAZE, MHW elem
entData [ class KALEHR N Arraylist, ARIFITENM—RER. WHR size KIZFE, NI
EMPTY_ELEMENTDATA Ji{{H%: elementData, #4Fnew ArraylList(0).

16 public ArraylList(Collection<? extends E> c) {
17 Object[] a = c.toArray();

18 if ((size = a.length) !=90) {

19 if (c.getClass() == ArraylList.class) {

20 elementData = a;

21} else {

22 elementData = Arrays.copyOf(a, size, Object[].class);
23}

24} else {

25 // fRAEEA

26  elementData = EMPTY_ELEMENTDATA;

21}

28 }

annNrcEs--BRTA B ERERIN
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1 public void add(int index, E element) {
2 rangeCheckForAdd(index);// FhrilFs &
3 ensureCapacityInternal(size + 1); //[F L HWiy %%, il % #/EE



4 [/RRE RN E KRS TTER, BEE &, A8z, BEREREE, BN
(A= 5 R DA =1 I 0 i R AT

5 System.arraycopy(elementData, index, elementData, index + 1,

6 size - index);

7 elementData[index] = element;//FH¥IC RIMIEL 1% N

8 size++;

9 }

RIESEO0(n), SEMAITRERANIEHEX
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I private void grow(int minCapacity) {

2 int oldCapacity = elementData.length;//3RH 4 i H4 K &

3 int newCapacity = oldCapacity + (oldCapacity >> 1);//EBRiINKET B EJRREEN
1.5 f%

4 if (newCapacity - minCapacity < ©)//WISR1.55K/MUTE, WPKIRATH 7 A =R

IR {E 5 newCapacity

5 newCapacity = minCapacity;

6 if (newCapacity - MAX_ARRAY_SIZE > 0)//n1.5f5 K KEEATF EMABEEARKR,
B % newCapacity = (minCapacity > MAX_ARRAY_SIZE) ? Integer.MAX VALUE : MA
X_ARRAY_SIZE RKP %

7 newCapacity = hugeCapacity(minCapacity);

8 elementData = Arrays.copyOf(elementData, newCapacity);//5R K R Eu2H it £
FHIZIK/NA newCapacity KIS, FHK (% elementData.

9 }

1E{LE2 iterator

1 public Iterator<E> iterator() {

2 return new Itr();

3}

4 private class Itr implements Iterator<E> {

5 int cursor; // AART —NEIHIIICER Tz

6 int lastRet = -1; // AR LE—ADZEYRFITER Tr

7 int expectedModCount = modCount;//fAEXl ArraylList ECGREIAEM, WIEHEN
modCount

8  //WRT—ANICHERM TRETEGH AN, SHENBIRE T
9 public boolean hasNext() {

10 return cursor != size;

11}

12 @SuppressWarnings("unchecked")

13  public E next() {

14 checkForComodification();//#IWrexpectedModCountFimodCount & 54H%%, Concurren
tModificationException



15 int i = cursor;

16 if (i >= size)//Xf cursor BEATHIWT, FjilIEE G RN KE
17 throw new NoSuchElementException();

18 Object[] elementData = ArraylList.this.elementData;

19 if (i >= elementData.length)

20 throw new ConcurrentModificationException();

21 cursor = i + 1;//H¥ 1. JFEAKE, cursor = @, lastRet = -1; HFiFH —&Knext)j
¥, cursorfllastRet#i<r 11,

22 return (E) elementData[lastRet = i];//#cursorl{f%ilastRet, JiR[E FHrN 1e
stRet HIJLH

23}

24 public void remove() {

25 if (lastRet < 0)//HIWr lastRet WIHEZG/NT o
26 throw new IllegalStateException();

27 checkForComodification();//¥IrexpectedModCountflmodCount 2 5 4H%%, Concurren
tModificationException

28  try {

29  ArraylList.this.remove(lastRet);//H# A ArrayList ] remove J7yEMER TN
lastRet MICH

30 cursor = lastRet;//¥% lastRet J{{H% curso

31 lastRet = -1;//¥% lastRet EFIK(EAN -1, 4 modCount EEHMKIEZL expectedMo
dCount.

32 expectedModCount = modCount;

33} catch (IndexOutOfBoundsException ex) {

34 throw new ConcurrentModificationException();
3B}

36}

37 final void checkForComodification() {

38 if (modCount != expectedModCount)

39  throw new ConcurrentModificationException();
40 }

41 }
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2. A remove ZRIWRSTIEA next, E79 remove FHARIRT lastRet 713G, M
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3. next ZIFRHLUARA—X remove, EJ remove £¥ lastRet TEF AT -1
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HashMap (Map)

R
key, valuef®fi#, keyrJLAJanull, E#ERIkey= B SIR
Fhgsta:
[RERFIENE. Hi3k. LLEMSRSCIIN.
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2 * The bin count threshold for using a tree rather than list for a
3 * bin. Bins are converted to trees when adding an element to a
4 * bin with at least this many nodes. The value must be greater
5 * than 2 and should be at least 8 to mesh with assumptions in
6 * tree removal about conversion back to plain bins upon
7 * shrinkage.
g8 */
static final int TREEIFY_THRESHOLD = 8; #&XKJ¥E KT 40 B
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ConcurrentHashMap (H#&ZZ£map) :
R

HELLrHashMap , ttHashtableZRES

FikeEN:
[RERFIEUHE. piR. IBM WEBKERFCASIEE., FAEHlERsynchronized #l
CAS SEiR{ERCIAY,
[RERiHAR:
iSRSt

PIaersi%:

java.util.concurrent.ConcurrentHashMap#initTable
BEputlTiEHTHY

transient volatile Node<K,V>[] table;



