1. E45EE— 1 HEENSE, ERMNEERSIENSSIANEESE
2, ESEEHMEENEZMSIA, MAENSHNES
3. E4ERTELS I set(&E) . list(FIFE) M map(phE).

SR

EeEREEFUMER:

ftaB%s

1. E4RE— 1 HEENESE, ERMEEMIENSSIAESE
2, EH/EFHNFEENSOSIA, MAERNENES
3., E/ERITEH I M set(E) | list(FIFE) F map(pLst).

SR

EANERTEFM AR

1. ESHTEROSENES, USEAXEENE, IS ThEEFEER
LEH.

2, FIEEHESEHAIATRE. BEHESEVERERN. HEFEREAIEY
ot
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SHHEHXAY

1. FEFEE=EFEERN, E50FERN.

2, HETLIFEEEFIIEEE, ko LIFERESIANEEE, EaHEFTRESIA
e b=

3. HEFHENTELAER—TEHEEXE, EaFENESEULIEAEREE
2.

(ERSESIEIRAYIFL

HEBEK,;

EHTEHENEIEEENEZ, EREEER, ERTEFEENRE;
ALAEhT BRASES, REABSERENEFE.

BER IDKEFRESZE, TLIEBRAREPRHIFEIISFH APl S

B owipn =
[ .

,

mRANSESREmE?

Map £ 0O0# Collection EOERFMEESIERMENO:

1, -Collection #OFEL &R Set #L#0 List &0

2. Map 0= EFEH" HashMap, TreeMap. Hashtable,
ConcurrentHashMap ELE Properties =

3. Set#EOR==M=ETEHE: HashSet, TreeSet, LinkedHashSet &

4, List #BO=<WEIFTES: Arraylist, LinkedList, Stack L% Vector &

List, Set, Map =&FRIXHI?
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Vector
| HiEs , KiETe

_ List | ArraylList
B, RS | s frEwe
W., \ LinkfilList
S wrEs HmEEn, ElEiEEE%
I ) _JHashSet LinkedHashSet
| set CREEED  REEIEEET
TR, BE— | TreeSet
E5EE TEEEa
e HashTable _ o
\ | IBRFESN , £ETe
_{ Map _ HashMap _ LinkedHashMap
| WFIEE || BEESH, EEETe BRIl
, TreeMap
= e

Java &EF&5 4 Collection #1 Map B, Collection £5rF&EMS Set,
List, Quewe =F7 . FBALEERABE Set. List, Map =042 collection
Ry,

Collection £5F % List #1 Set mAEO

1. List:, —EF (TEFEAE80EFIRHNIAE—H) E8, =0LE
g, gLid@aA 4 null ooE, mE&E#aFFES. ERA=xEE . Arraylist,
LinkedList # Vector.

2. Set: —4EHF (FAMBAHIRFE A —) 2, FOULEEESTE,
HaFEFEA—T nll o=, BRI TmEE—%. Set EERMES
HashSet, LinkedHashSet Ll TreeSet.

3. Map E— 1 RENES, FfFE, ENzE/ME. Key Xk, ¥—; value
FEREE, MFES. Map iEF®ET Collection #[0, M Map £E&9#8E
TEHE, RESHBEENS, SSELNTMMENTS.
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S

4, Map BIER=I2: HashMap. TreeMap. HashTable LinkedHashMap .

ConcurrentHashMap

SEREELIESS

Collection
List

1." “Arraylist: Object 248
2. Vector: Object#H
3. Linkedlist: NEEFTEE

Set

1. HashSet (7o/, lE—) : EF HashMap =1, EEXEHR HashMap 3
RETE

2. LinkedHashSet: LinkedHashSet #F5 HashSet, FEERFEEL
tinkedHashMap HE=WM. 552 LI FEHE M-8R linkedHashMap EAER
ZFEF Hashmap ZI—#&, FEEREF—SSKEI0.

3. TreeSet(HFF, B—) : TEH(BTFEAHEETEH. )

Map

1. HashMap: JDK1.8 Z&i HashMap BB+ s FHE AR, BB 2E HashMap
B, EFENEXELH TERABEGEMFEERY ( "RHEE" FiRihze) JDK1.8
LIEERRRERERE TEANSEE, SEEEEXATEHE (FAs8) |, &
BEFEEUALER, LURLEFRE

2. LinkedHashMap: LinkedHashMap #&#&B HashMap, FRLIEHEEDNSA
SETFHEATY S A ANEFNIEMER. 85, LlinkedHashMap #=
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e R iR — 1 BELIITE HEXE (T

2, S

=
IrESHanEmRE, BnT—SNEEE, E6 LANSHEOLUESBEN A
MR, BEEEEITEFESTHENNERE, TWT7iHoREEXIES.

3. HashTable: #UH+8sFHAMN, FEZFE HashMap BIE, EENEEE
HTEEREREMEELN

4, TreeMap: T2 (BEESHHEE_XH)

IMERSREEERSH?

1.. Vector: Bikk Arraylist 27 -~ synchronized” (Z£E<==) , HO=ER
£, BEEEAXBIEHA.

2. hashTable: Fikk hashMap £ 7~ synchronized ((8E==), A2 EA.
3. ConcurrentHashMap: £ Javal FZEEHE. e ENSESRS
HashMap =CHl. ©H Segment EE5470 HashEntry EUiESHEE . Segment
#HE ConcurrentHashMap EfiE BirV A &, HashEntry N AT 82 -{EXE
. —-~ ConcurrentHashMap E&& —1- Segment #7128, Segment B35
HashMap 2Ll | E—fEE ] EEF 58— Segment E&& —- HashEntry
#¢H, &4 HashEntry E2E— 1 EFSHENTTE,; 81 Segment FPE—1
HashEntry Z1HHE /970, 20 HashEntry BB/ EEE HTE N, HMEEFE
B EM A Segment 8. (EFEMR)

Java SESBRESLMHE  “fail-fast” ?

= java Ea—#E RIS, S 1SRN ES HT SN L ErYiRiER,
Holge=r=4% fail-fast #l&l.

glim: BeFaeEmiraEiE (BE1. £i12) &5 1 8d terator & BH ES
Afprs, EEMTHREZE2ENTES ANSHE (E5ALEMER, A
SHENENESTENRE) | BoaxTHEERFSMA
ConcurrentModificationException %, MMIF=4 fail-fast #l.#.
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FEH: EREZEERNEERHRESTNRE, FEEEHIERERA—
modCount &, E4EHERARMNEAE £43=H, M= modCount
BI{E. EXHiEAETH hashNext)/next)iBEHR F—1T==81, 2F
modCount Z=E2EFH expectedmodCount &, EEFEQERR; SN#HH
B2, #2IrER.

B R

1. EEREEDR, rEF EAMZE modCount (ESM =500 L synchronized.
2. {FHA CopyOnWriteArraylList &1 ArrayList

EAMRE—ESFEERIER?

afLAfERA Collections, unmodifiableCollection{Collection ¢) FiEESIZE—4
HiEEs, XENEEanEmiE/ei=id Java, lang.
UnsupportedQperationException B =.

wEEEm TR

List<String= list = new ArrayList<=();

list, add("x");

Collection<String= clist = Collections, unmodifiableCollection(list);

clist, add(y"); // i=fTHIHATIRE

System, out, printin(list, size());

1E{CEE Iterator 247
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lterator EOEREBEREME Collection B9iEO. FEMTLLKL—- Collection
HMERAEASEAEZEFEEEMASETF . EMAERMAT Java ESEZEDH
Enumeration, EREnFRASEERATERERTES.

EaFfra Collection #4& T Iterator IS

Iterator EAFER? 435S

lterator {ERAMENT:

List<String> list = new ArrayList<=();
Iterator<String= it = list, iterator();
while(it., hasNext()){

String obj = it, next();

System, out, printin(obyj);

lterator REFSEREERER, BEEENESE, EAE0LlRE, E3aEh
MEa = B MEE, Sisild ConcurrentModificationException .

WN{ebiERiBIEER Collection HIEITER?

HIEHIOER Collection BIEE—IERAI.EEFERA lteratorremove() FiE, #0
Ik
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Iterator<Integer= it = list.iterator();
while(it.hasNext()){
*// do something*

it.remove();
—mEELNBRABRNT:
for(Integer i : list){

list.remove(i)

IEfTLL EERiEE = ConcurrentModificationException 5%. ZEHEH»
% {EA foreach(for(Integer i:list)) E98, =8 mER—1 iterator FEiERH
iz list, {HEAZ list IEfE# lterator.remove() €. Java —EEA&fiFE—7
ZiExTiER Collection HE—1E£EENE.

Iterator #l] Listlterator H{t4X3?

1. lterator AILLUER Set # List &+, M- Listlterator BEEEHA List.

2. lteraton HEEE@iER, M Lstlterator ALANEER (A&81/EER) .
3. Listlterator =3 Iterator &0, FBEHEINT —EEmM5RITHEE, HhalEFmn—
MmEERE—ATE. ERAESRERETENRESIUE.

BH—4 List SMEARMAR? SHAENTRRERM
X? Java i List BHNBETEEHA?

EhAAFEL ML
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1. for \HiER, EFiHHE. EESHSER I TTHE, AERREZNE
— MBS, SERIABE—ITERREL.

2, EMEFER, lterator. lterator E2EENNHFH—M2HET, BHNEEFEA
F#HBESHNES, —EBERESHEDO. Java &£ Collections R=HEFT
lterator #3.

3. foreach #¥kiEA. foreach AEHEFERAT Iterator BIANEM, FH
EAEEERXFE lterator Sit#E. MREAEEE, F54HE, a2 HE
WEEMER, FEGERIEREEREES, FuBk, Fia.

REXE:

Java Collections EZ2ERE®ET —1 RandomAccess &[0, A=*E#ric List =
MEEF=FH Random Access.

1. N8 —4EEESI rixEl, SIERSE= Random Access, #&fii
BEENTENFERESERES O(1), 20 ArrayList.

2, HMEBizsxXMizEEld, F=4=F Random Access, #llLinkedList.

3, EFHMEFKE, =% Random Access MIFIFETR for @WHER, SN
B Iterator % foreach .

ii—T ArrayList BU{RER=

ArrayList {0k :

1. Arraylist EELIEEEEI, E—MEILEEET.. Arraylist =Z# 7T
RandomAgcess £, BHEHMHEHEIEER.
2., Arraylist EIREFEN—TToENREIEESE.

ArrayList fIER=UF:
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1. BETEAEE, FEWM—RTESEEEE. IEESEFNTERSE, Ha
SEthERE M.

2, B ATGEMNE, GFEWRTEESEE, B#EELE.

3. Arraylist thsESnERN. BHLLAEE=R.

ATSCHIE AR List Z[EROSEISR?

1., #EH= List: £ Armrays, aslist(array) #H T8,
2. List &4\ F/H List BFM toArray() B,

szl

// list to array

List<String> list = new ArrayList<String=();
list.add("123");

list.add("456");

list.toArray();

/{ array to list
String[] array = new String[]{"123","456"};

Arrays.asList(array);

Arraylist ] LinkedList BIXBIEHA?

1. #EHiEHSE=I: Arraylist EHFEENEIESE==, M Linkedlist 2
FEEFREIE S Ta .

2. FEE#AEIEEE: Arraylist Bk LinkedList ZEEHBANRESEZEES, BH
LinkedlList E£EMHMIETFEERT., FLLEEEDNETIIISEEFAELE.
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3. EmAEAERAE FIFe ENEmiMEREIE, LinkedList &Lk Arraylist 3
ZEE, BH Arraylist ERIEFES WEERMNEMEIEN TE.

4, AME=ESGHA: LinkedList Ek ArraylList ESA&, B LinkedList 8975
RERTEESEE, AEE rEAsIA, — i EEel—AinE, ~TMERE—TT
=.

5, ££E£= = ArrayList #I Linkedlist B EFEEHEH, GSEFRIIEEREEE;
6. E6¥ i, EREMNEENESTNEN, BEFER Arraylist, miEiE
A BRERIEERSH, BEFER Linkedlist.

7. Linkedlist g9 EEEFRBIMRER, EEFA—#, ENEIHESSRE
BEAEY, gllEREEREHIEERE. L, MHREETHNEE-1TS
SitE, #u LIRS ERBR S e NS S ESES .

Arraylist 1 Vector BIXBIEHA?

AR 7 List #=0 (List #0O%& 7 Collection #0) , MINEES
FES

HiEES: Vector AT Synchronized EXMEEFS, SEXESSH, M
Arraylist 23EEFELSF0.

H8e: ArraylList EHEEEAFmEMT Vector.

¥ 2&: Arraylist #1 Vector F=REBEFENEEHSHNEEEE, AFdH®
Vector r #F8R=18m 1 &, M ArrayList H<=1840 50%.

Vector 2B R FEHEREM. ALIHAMERESZ =B E—4 Vector o,
EE—MEEHE Vector MERBEERLSEE LFEEZAENEE.

Arraylist A E2E %1, FALIEAZSEFRIEESZEMHEZIER Arraylist.
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JWAEGERT ArrayList, LinkedList, Vector HEREER?

Ei#® ArraylList, Vector, LinkedList gO=fEEEEFISEIE?

1, Arraylist #f1 Vector EERMCHEESEREESIEFEEE. BETEI
TxIrFENEEELEEmIEATE, slIFmFEEEFSRSITE, BF
BATEEFEHETZENERFEE, RLFSIZERMENEIEE.

2. Vector RpAERTINT synchronized &, Eilk Vector EKE=S
EHE5, {HtEEE L& Arraylist =

3. linkedlList ERANEEZEINFE, EFESFEIIHEREHTIRMERIE
H, EEAEENREEiCEamnmpsEmEln], Bkl LinkedList lAAEE
BtR.

SEETSTUEER ArrayList?

Arraylist A EEESREM, RERSEES SR, JLIEH Collections #
synchronizedList AiZHESEREEETNEEZEEER. A& FEEE:

List<String> synchronizedList = Collections.synchronizedList(list);
synchronizedList.add("aaa");

synchronizedList.add("bbb");

for (inti = 0; i < synchronizedList.size(); i++) {

System.out.printin(synchronizedList.get(i));
}

T4 Arraylist Y elementData fil.L transient {&{f?
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ArraylList RRIESEEN AT :

private transient Object\[\] elementData;
BE— I Arraylist BIEMN:

public class ArrayList<E> extends AbstractlList<E=

implements List<E=, RandomAccess, Cloneable, java.io.Serializable

ol LAFE Arraylist == 7 Serializable [, EE&BKE Arraylist ZEF=7
ft. transient FIEAASHRAEZE elementData BMEBEWEFW, EST
writeObject =

private void writeObject(java.io.ObjectOutputStream s) throws
java.io.|OException{

*// Write out element count, and any hidden stuff*
int expectedModCount = modCount;
s.defaultWriteObject();

*// Write out array length*
s.writelnt(elementData.length);

*// Write out all elements in the proper order.*

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

if (modCount != expectedModCount) {

throw new ConcurrentModificationException();

}

SRERE, SRBA defaultWriteObject() AiZEFIE Arraylist dhaddE

transient o=, #£EER clementData, BEEFEEEANITE, =SNG
TEIERMEE, MiE/hTEIE B
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List 1 Set B9

List , Set &E24:&B8 Collection &

1, bst 5 —AF (mEF) NE580RENRHORE—) F5, &
ALIESE, TRBAZA null o, n=8E=35. EAMN=MaEa Arraylist,
LinkedList #1 Vector.

2, Set HFm: —ERF (FARLEFEEORA—H) H8, FoLUEES
SEnxE, RafreA—tnullxE, gnFilcEE—%. Set [1=A=HE
2 HashSet, LinkedHashSet LLJE TreeSet.

3. =4 Lst Z=for@ i, BUMEEY Ma®iER, Lo AENRSE, EX
set HEeAEtL, EAfitE, LA PR ENSEZRNE.

Set-#0 List 3T Ek

1. Set: BMERSFUERT, BRIBANES, B AABBRASSIETEUE
L.

2, List: #FOEEZELL, List AlLiEiFEE, SETEEERS, B AR T EAE
B, HAssInEfnSausEiEE

i#—T HashSet fUCIEE?

HashSet E2EF HashMap =AY, HashSet M9EFEMT HashMap 89 key L,
HashMap 89 value 8&—>% present, HIt HashSet BI==MELE @R, B*
HashSet g9#F, E=F L E5EERAKEE HashMap #9H8xAZEE=M,
HashSet & irEEME.
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HashSet {i{t{€EES? HashSet 2UEIFRIEEIEATES
B49?

1, [ HashSet 7 add (>x =8, ¥ ETEETFEMNKE, AMER% hash
B, AAEEES equles TiEbhE.

2. HashSet &89 add ()& iE=EHH HashMap B9 put() 5.

3. HashMap B9 key EME—/I, BIFIBOILIFH HashSet EHnEZHESE
{3 HashMap B89 key, ##H%* HashMap fhal 8 K/NVERKR, =RAFM™VES
EIHr V, #EEOIHM V. FRLASEE ( HashMap thE key EEHESEEE
EkE: hashcode BEEE: equals ) .

Il 2 HashSet zZF3iEWE:

private static final Object PRESENT = new Object();
private transient HashMap<E,Object> map;

public HashSet() {
map = new HashMap <> ();

}

public boolean add(E €) {
// EF HashMap A9 put 75i% PRESENT E— - Z=1A 222 E0ERNEE
return map.put(e, PRESENT)==null;

}

hashCode () 5 equals () FHxH=E:

1. WMEAEPTH:EZE, M hashcode —E=H EHE AR, hashCode Z jdk BB
MEMtirfEFFEHEHFEHAERN int 2RMHE
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. FETHHFEEIE equals FEEE true

2
3. WA NNSEEHEERN hashcode &, Sl F—=EHEN

4, £+, equals AiZEE=T, M hashCode FiZtbHmEES

5. hashCode()ME\THENE FMTS~4ERFE. MRIEEEES
hashCode(), Wiz class WAL HSTiEMARHFASBE (AMEXFENITRIER
HENEE) .

==45 equals X5l
1. ==RHEAITZEFELFAEFZERR—RAEZE equals 2FIERATE

ESfEfIfrERnAEEENESFE2EE
2, ==EENAFEMILETILE equals(Z2NFHEHNREBHITHE

HashSet 5 HashMap 89X31

HashMap HashSet
=T Map 0 =R Set 20
EhEEE NEER

@A put () @ map &N .
— @R add () 73iEmE Set RigloTE=
7T

HashSet FRMERITSETE hashcode &, IHFE- 10
HashMap {&#F# (Key) it

i hashcode TT8EHER, Brld equals(7AiEAsHBTTS
& Hashcode

RIESE, MEANESAERE, #F2aE[M false

HashMap #¥7F HashSet
i, BACEFERE—MR HashSet & HashMap $EiRtbEiE
EETS

H4 2 Hash &5%
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MisE—1g AEXE

IR B ER AT hIR T 2l

BEEZEFEAEEEMN T HEMENEEEENS/MM THEE, =M,
R THEENMEEE.

ftaEhE:

1. #FSoLUSEMI FAESNAEEEDE, BidfE R 1E i i
TElE, =NERNEZSEE.
2, BEFEXRETAHREFHNEEE

PR - EI TR — o FHEETEEN dats, E—S o E2EERF—T
=HY next #5555t

data | next data | next data | next data | next 4+——= null

WREER: a2 F0eElg, REM pre Bl — TR AIET

oy 7 — i \1
null €dfond data | tail N data tall rant i front I I
% fr}mt T rf dm"t - Fi data | tadl "
) \\./ \_/

BEm=
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Bahat

1. BARREER (BAHE next B ERE M TS, BEERESTHER
LA ERNENRERTE)

2. AFARZES, AFSREAFT (ALERAREFETRHE/MMIFESE=SR (AT node
TREIMN) G FEEFE=RPEIES gIZE=E)

3. XKhizwEzE, mERERA.

b

AERIERE, BOAE—TTEEND, EEXEAER

i%—T HashMap BYSCIR[EEE?

1. HashMap #fi#: HashMap SETFBHEFEL Map EHMNIEELFEZI. HEC
IR 2 AT Ol iEAY BRET 24, FrER null E#f null #. | 354 Rk e AT E
F, HlEEMRILERFEASE.

2. HashMap MIZHESSH: £ Java RIZEST, EEFTHESERER/®™, —1
=HH, BT EEEHET G, FERNEESEEF T REEANEFS
Haktissy, HashMap th &Mk, HashMap =R EE-—4 "BEFEF" HEIE
5, IEANEEnNE k.

HashMap BF Hash SiZEsEHE
1, H4FE{14 HashMap & put 7o&Eat, #IA key 89 hashCode &%t hash it &
HEEI SN TEERETH FiE

2, =R, R MHI hash EEFM key, HEFEEMAER.

(1M FE key HHE, NE=Z=FHBE;
()& key AF (HIHzE) |, WH 25187 key-value A REES
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3. EZHE, HE#Fl hash EXNMEA Me, £F— 78 key S THEHRE, MM
I AE.
4, EETL LEEMAEHES HashMap 20885 hash #hsspimlE, #05

EERATHANEESN, BEHEHREDN key TS EAEER, —BEMihzE
FLEREFERWHE—FRIN .

=== Jdk 1.8 thif HashMap fOSSTUT bk, 2 4ea=chao 5 Ssimas ig /\4
TE, EEEARHIENRETEERSE, MEEHN O(n)3 Odogn)

HashMap f£JDK1.7 #1JDK1.8 FHEHEAR? HashMap fY

&R

£ Java b, REFEIEEAMIERERIEIESE . ZEENEE. S HRES e =
ShtEH, RAHRBREE, SFNSeE. FitEH%E, BB AHNBERES, Fi
PLEBSAARRSESE—E, RIERESEMNMNE, 66H—MMhrssiEes
AIET LR R e bz,

HashMap JDK1.8 Z&i
JDK1.8 Zz iR AN EhEZE. N SESNEEEEss. o ESReE—1

BFEHE, HEPE—BAE—T8E. S&IEE =, WS h=aEmzeE
F=hEfTEL.
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s %
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%’Iﬁw JDK1.8 7 ﬁ%@ | fc\‘fy
» SR
AT ZainES, g@g.a ERRIGE A A SEUMEL S
BiE (gtwsi ay'@} ﬁ%ﬁ%mﬂgﬂ%ﬁﬁ%‘f»aﬁmﬂ. J\;”S?
-;%/v Cp 9 - étﬁ >
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'S ERES

Bl Ehfekiny

e H5

JDK1.7 V5 JDK1.8 Eb%:

JDK1.8 T 2Rk Ff— hial=E:

1. resize HEHK

2, IATLEW, BNEEREEEFIEMERZENE, dE2WHEHZES
=

3. BRTEZZERAENRODE, ENEEXREREN, SEERNUESISMEUS
=EmE,

AHE DK 1.7 JDK 1.8
St B + B #iE + B8R+ 112
TatesTl  smEE inflateTable() EEEME T ERE resize()H

hash{Eit #Hz¥HE = 9:53LEh = 4 R0EsE #izWkE = 2 iz = 1 iehnes
= Nail + L nEaEiis + 13RS

Frddel) JohseRd, FHEEE; MREER, TR0 ihsElt, FEEER; e & R
AL == E <8 FilsiEs, b= & BB
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EE > 8: A EFREI SR

BAZOETT HEE GoHEUSHEEERE 1 BEE (EEE EEESaE
= i, BiEAEIERIENE) )

VEEFE =SMEEFEIEAEHTITE (B
UERtE  hashCode ->> HizhERE ->>
AT (h&length-1))

ER EREMAETE (Bl &R
U= =FE= or [BE + [HEE)

A==

RIEBLIEMEHTAZE" NN, _YHEEFRAE F—1TDLUUXER T

=

R T
a

/\
b ¢

TAVAR
de fg

AN A VAR A
h i j k | mn o

LIk |

1. IERE—HEEN_YEEW, {1ENEeENESs e FEUETSS
fEneE, oJLLIE40 (Red)akZ(Black).
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1 &5

2, IIEWHEITEREERNEIe. SEFETARTEHNESESREEE&. 2
THTFER (HTFEsAFSE. SENTR) BEfRa
EE ZENTHES, EEAZ2NIL s NULLfHFES ]

3, ME—TEHLAEHaN, NENTEREnEE5a.

4 EMERITTFESNLFESTINEESRATE—=Fn.
REzE—SZEEsHEMBEERHAE, RUOIEREETEETFER XMW
Al

5. AEWHNEFEREZEHRM, BE. ENOIERETENERRzEF, #=H
FEEEGZE. AT4R? EBREE, FNSBRIENTNESZE, 42
MEEMELE TEW, A EELE_Fth, EHABE—HL4EN T, M
E-EEENW. MEBETEENEE, LEEENEFRMLTERN., JESR,
EEEENBENSULHESFIENET.

HashMap # put FiEREFTHE?
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A put B9EHE, BE%HE key 89 hash &, ZEEHAT hash 5%, hash
AiExZEEiE key.hashCode() 5 key.hashCode()> > =16 #HiTRHEE, &
16bit # 0, —~&#0 0 2843, Brlkl hash BRAECCEIRIMEASLE: & 16bit

A3E, € 16bit #1755 16bit 7 — 4 Fck, BRERLPHIE. EEHEEEE, B
¥ bucket EAEFXNE 2 H9E, itE Fix index = (table.length - 1) & hash,
MEBAM hash 48, A TEIEHEFIL-AME bit 61, b 7iREEY B9FE
E, BitEEaEETEE. (FA. E22F, /A% 16bit #{E.16bit BEizER
sirEiEarE, mE IDKE RAETEZRE O (logn) BOWESHEEIEAGIE /Y
T*EEE.

putVal FiZRiTHEHS

R oo

F . .
L % y o Tabiel B E 2 , EEREE
1 o MTractiose_~ WiGEA
'..__.\'_-.__..-'
-~ Table BB .
gm0 *  Resize[) &
- ) ¥
& ¥ EREE
L
minm3m
¥
.' r . S - g
A T & O Gy BEAE e #HAlE
< Tubled] == mull = by RERE -
"\-.‘__..-"" h""-.-"'". ﬂ
£ . k. ' A
IERE AGRE T E9
3 N S S L mmATs + §EsR ]
L
¥
.H.J:::m > *  Resize()
Iy
= T —
#E |-

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

}
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static final int hash(Object key) {
int h;
return (key == null) ? 0: (h = key.hashCode()) * (h === 16);

}
//ZCH Map.put FIHEE755E
final V putVal(int hash, K key, V value, boolean onlylfAbsent, boolean
evict) {
Node < K, V = [] tab;
Node < K, V > p;
intn, i;
// TEQD: tab R=NgIE
// table FAMAVEEKER 0, HITH &
if ((tab = table) == null || (n = tab.length) == 0) n = (tab =
resize()).length;
/f FEG: & index, F3d null fighER
// (n - 1) & hash WETEFHEBIMET, BAHZ, FEASIRNE
AR, XMNERRRIEHED)
if (p = tabli = (n - 1) & hash]) == null) tab[i] = newNode(hash, key,
value, null);
/l BPEEFETLE
else {
Node < K, V = €;
Kk
/I FEE: TR keyHE, EiEEMR value
/f HEEEPE— TR E AP DA hash (&8, key i8S
if (p.hash == hash && ((k = p.key) == key || (key != null &&
key.equals(k))))
/l BE—ITERES e, HeXXEE
e=p;
/I FE@: FlnZHE T BN
// hash (&748%, BD key TMEZE; MBS

FEANS: EEREE, RS @R, FREEFhRERER



)] e MiSE— 12 BEXE R

EIE: RERSFAREIRE Epid
[/ INERSETTTEZEEA TreeNode, ERATER, putTreeVal iRE]
=189 node, e TTEE null
else if (p instanceof TreeNode)
/1 AR
e = ((TreeNode < K, V =) p).putTreeVal(this, tab, hash, key,
value);
/] RO &ZiEREEE
==
else {
/| RIS
for (int binCount = 0;; ++binCount) {
/1l EhABERRIESE
/FEnZERRSN ST R TR
if ((e = p.next) == null) {
/l EREMENFER
p.next = newNode(hash, key, value, null);
/FIEHEEREESARIR A ERNIRRE, IRFRE
728
if (binCount == TREEIFY_THRESHOLD - 1) // -1 for
1st
[ IR S
treeifyBin(tab, hash);
/1 BEHTERA
break;
}
/! FlErEEES R key (ESENRITER key (EEGIES
if (e.hash == hash && ((k = e.key) == key || (key != null
& & key.equals(k))))
/1 1BF, BEHES
break;

FEANS: EEREE, RS @R, FREEFhRERER



)] e MiSE— 12 BEXE R

% - REURAREIRE [

// EFRmERNEE, SHEH e = p.next B4, AILIE
p=e

}
/FIETLEEIR key EEEERIBER T, B3E—11EERY hash {&, key
(BT, IREFRAY value iIX-ME
if (e!=null) {
/! iCZ e B9 value
V oldValue = e.value;
// onlylfAbsent 7o false aZ&IB{&7 null
if (lonlylfAbsent || oldValue == null)
// P {EERIRE
e.value = value;
/1 MiEEERE
afterNodeAccess(e);
// IBEIR{E

return oldValue;

}

/1 EHETEER

++modCount;

/I ZEE@: BISEAEET &
/1 RN T EHER &

if (++size = threshold) resize();
NS
afterNodelnsertion(evict);

return null;

FEANS: EEREE, RS @R, FREEFhRERER



1. FEFRENESE table[i|2T& R =84 null, FUHAIT resize()iHiTT &,

2. HRIEEE key itH hash EEREAPEEEEES| i, 1F tablelil==null, B
EFETREMN, Z£EE, 0F tablelilfB=, ERO;

3. #lEn table[ilME T TEESH key — 1, MEEREEEE value, TNE
A@, ZBErIEREEN 2R hashCode LI equals;

4,  FIBEF table[i] £&3H treeNode, Bl table[i] ETE2L4E2W, NREELEW,
WMEEEWRBABEN, SNER 5;

5. iE[n tableli], #EFEF=EEET AT 8, AT HNEBREEEBAHTER,
EOEFPRTENEE, SMNETEFENRANEE, BREEPRT AR key B2
SFEEEES= value BITJ;

6. BAMINE HEZEEFEENBENHE size EFE ST EAEE threshold,
MEBEE, #HITTE.

HashMap B BIR{EREATIAY?

1. # jdk1.8 th, resize AZEEE hashmap & a9 E A T iE{ERS/EDEK
B, SLAR resize FiEETT &

2, BV EHMEE, BEVE2E;

3. ¥EIE Node WENUEEALERUE, E4EmdRREERENUE.

FputVal) 5, BNEFAEXTHHMERERR 7 2 i resize() 5%, resize()5
EEAHNERTE - AVBEESEERTT &, SiIfFgzgEnssiEAhATF

HIgREE(E—RH 12) P HEETr ENEH b e ENA LENTERHRHTE
ook, XtE JDK1.8 RFEM—RARtS, & 179, IFrEzE5EEHE
it®H Hash &, #Big Hash EXE#ET T A, BE 1.8 [EEH, NWEREER—
AERIIE D F TR (e.hash & oldCap)2FH 0, EFi#HT hash o BE, &

TTENUSEZELAEEEFREUE, E48EmIFEeE +Bmp S8z ME
+

final Node < K, V = [] resize() {

EARS: ZEIRE, BE: @R, REEThRER



Node < K, V = [] oldTab = table; //oldTab $£A hash ig&H
int oldCap = (oldTab == null) ? 0: oldTab.length;
int oldThr = threshold;
int newCap, newThr = 0;
if (oldCap = 0) { //#N% oldCap F~Je==fYi&, HLZ hash @HET =
if (oldCap == MAXIMUM CAPACITY) { /AR X FTEFXTET,
H Wk = w1
threshold = Integer.MAX VALUE;
return oldTab; //iR[E]
} //ANER AT hash IS ARERT BEAINEASE HEBE
oldCap X FEAME 16
else if (newCap = oldCap << 1) <« MAXIMUM CAPACITY &&
oldCap == DEFAULT INITIAL CAPACITY) newThr = oldThr << 1; //
double threshold IZH & #E{& threshold
}
// |BREEAR 0, {8 threshold AFE, {FEFE1EIEE cap £,
threshold E&E##IAALE/N 2 BY N IXEF
/l EiEmzERahiNEE
else if (oldThr = 0) // initial capacity was placed in threshold
newCap = oldThr;
/f FTEETEISEEER map, SHEGAFEM threshold 16, 16*0.75
else { // zero initial threshold signifies using defaults
newCap = DEFAULT INITIAL CAPACITY;
newThr = (int)(DEFAULT LOAD FACTOR *
DEFAULT INITIAL CAPACITY);
}
// #8Y threshold = 7Y cap * 0.75
if (newThr==0) {
float ft = (float) newCap * loadFactor;
newThr = (newCap < MAXIMUM _CAPACITY && ft < (float)
MAXIMUM_ CAPACITY ? (int) ft : Integer. MAX VALUE);
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threshold = newThr:;

/T EHEFREEKERES SRR IS table
@

SuppressWarnings({

"rawtypes”, "unchecked"
h
Node < K, V = [| newTab = (Node < K, V = []) new Node[newCap]; //
#73E hash @508
table = newTab; //i53rEERYEEFIESIBHY hash 82H
[/ NREFCAIERSEYA(k, BB resize BURIMAL T{ERItEEE, =W
HFANT B EEHREE, FEIYS5E
if (oldTab '= null) {
// BAFHEEERIAT A MR
for (intj = 0; j < oldCap; ++j) {
Node < K, V = g;
if ((e = oldTab[j]) != null) {
/| BEEENE MRS IRIES e, FERRIBEEETHIS|
H, BNFEEEIEER GC Bl
oldTab[j] = null;
// WR e.next==null, REFTH—NTE, TFERER

EIER
if (e.next == null)
// FBREIEERY hash B EIAIBZoTRID A FRRYEER
newTable.hash & (newCap - 1)] = g
// W8 e 2 TreeNode 38 e.next!'=null, BF44MERFIT
=HEHE

else if (e instanceof TreeNode)
((TreeNode < K, V =) e).split(this, newTab, j, oldCap);

// e BE8EERIALHE enext!=null, R4 aMBEERTTE=SHE

else { // preserve order

FEANS: EEREE, RS @R, FREEFhRERER



)] e MiSE— 12 BEXE R

bE: RENERFTARERRE [
// loHead loTall (XFEr S5 AR MR, ILE1
Mode = K, V = loHead = null, loTail = null;
// hiHead, hiTail {FE F&5=E MR, T 1
MNode = K, V = hiHead = null, hiTail = null;
Node < K, V = next;
/1 BFEEE
do {
next = e.next;
if ((e.hash & oldCap) == 0) {
if (loTail == null)
/! ¥k head ERBEERLATITE e, e T—3E
EHENS— s, ¥1e{kE loHead
[/ K MRS AERIEEROTE
loHead = ¢;
else
// loTail.next $EM XA e
loTail.next = e;
// loTail IEFRZERITE e
// #eeikfs, loTail #0 loHead EE4ERERIA
=, BTl loTail.next 38@ F—{yo=0T,
// EEEEAPRIITE=R next 5| AR ZLE
Ik, 156k lowHead.next.next.....
// BRBE loTail Ex, {£15 lowHead oIl %=

AR TZHEERITE.
loTail = e:
}else {
if (hiTail == null)
/! #%alk head IEEEEELAITTE e, FIMALE
hiHead {ZFE TMRESRIEEELTE

hiHead = e;

else hiTail.next = e;
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hiTail = e;

}
} while ((e = next) '= null);
// BTSSR, 15 tail 126 null, FHEEEELE)\ 3REEERY
TER R, FEREREVBRGT,
if (loTail = null) {
loTail.next = null;
newTablj] = loHead;
}
if (hiTail = null) {
hiTail.next = null;
newTabl[j + oldCap] = hiHead;

}

return newTab;

HashMap S EZRERIGHNEAY?

& R TAEzE, BRi{IexscEAEF AR/ PsE, M rEEHE+
ECEIERNAEAENEFARBE LT,

=

AEGEH?

Hashy, —REiFR "&5° , BFEESFESR "IBF" B, Hash EEERAK
FHIEIESEEEEREN T HHRS AEEREMNS/MY THEE, =M/
_HE{EMEEEE.
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HETAEfEmAE, RiEE SRR EHERNOSIENNS, EBMNFE
B Y Al (a7 aliiE )

HashMap #1854

£ Java BB, REFEUIEEAMILRERRNEIESE . 2EMEE

1. HENERE: FUES, EANBEREE;

2, BEFENERIZE FEE, EBRAMRERES;

3. FLIFEMNSEHBNEESaE -, AFEAESENIRE, ol LAE A @
I SEMAEEF TR HEE T EARR RIS i se
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table ¥4

I x,_\‘— W\ JE{?& f\A E-W

| ,-\'*-\-..-‘
L.%%ﬁﬁmﬁﬁﬁhmhgﬁ%ﬁm Rl — ME R ash (&3 B 12
S B A R ﬁi+@ﬁaﬁﬁﬁﬁmﬁﬂxﬁﬁﬁﬁ

N O
T—¢TME%HE@% fy“ SN
A o ?%’
BT H@Weﬁ@ﬁuﬁ%%ﬁﬁmHMMMpE%ﬁﬁi
DEFAULT INITIAL u::APA(:lT:.L;’H%-: 4 (B2 WPIRFS16) BERAT int

EARTEE, EFFL.L?ETT]M%AEEEEE‘HH% hashCode BN &EZEITAAT bucket
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] e Mise—i2 B EE*E e

'1‘ L
} ;

EFSAAEME @ ENE, F BREMER ME =R HashMap TEpi—-245
=, FrLENAEFEN hashCode fE—E /I

hash() B &

FEEIMNOE, FEZEARMEEM hashCode Bisk, BLESTESEEN
0% hashCode Wl SS=FE£IEEERN, RUENHEBRIIL
hashCode UEHN S th2 515, #H—FFE hash @iEQOEE, EEHES
BT, HBMEEEHEAEFERANE, &£ JDK 1.8 a8 hash( &0 F:

static final int hash(Object key) {

int h;

return (key == null) ? 0: (h = key.hashCode()) * (h === 16);// SECGE
16 i fTRAGEE (SESE)

}

bth#E JDK 1.7 8, BEAEE, SkE 17 P4 R0EE, SREFHIEHE (9
Hzh) 18, RET 7 1 RAeEEH 1 REsHEE (2 Ria)

HPRESS— M HashMap SR FBE A E kT RERIGS P

1. #FEF=FER hash EpTSAHGN—MEFME hash ENAAHENR;
2, FHitiIGEZEETI—THFEIEZE, SEMEUEESROENER TRESTR
=R EANEA.

HESERIMISEIES Map BY key?

AILAER{ER2E4ES Map B9 key, BMEERAZEI, REZELTFILS:
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. MEBESEET equals() AiF, BiiEES hashCode() Fix.

1

2. EHFREZAEEERES equals() # hashCode() #H=p9#0,

3. MEB—#EEFEA equals(), AMiEE hashCode() FEAE.

4, AFBEY Key #BEEXBEMSzAFOZEN, 2E hashCode() ERLL
WEFEE, AeEFNteE. AelEfEbaalimE hashCode() #1 equals()
BEFEASHE, IEFSFERSUEEAMNMEAT.

$3t+4 HashMap | String, Integer iZHfIE%EXESER

K?

E: String. Integer E8EEFEEEERIE Hash ERNANE S TTHEER
15, EEEEE MR Hash RFIERg L=

1. #=E final 22&, BIADIFEHE, Bl key BIARI BN HE, ASFEEHEE hash
EARRER

2. AZEEET equals(). hashCode()=7AiE, BT HashMap AERIHL
B (AREETLIE FESEE putValue BiTE) , ABES4HE Hash ETTEHEES
=T

WM (#EFH Object £ HashMap 3 Key, BhiZEXZIME?

& : &5 hashCode()#0 equals()7ix

1. =5 hashCode()REEAZEH SEHMENGRUE, SSIE8FEEE
MBI BT E R RS — AN SN A BB RIEEEEE, IREHRERETE
=5SMBE=/ Hash #@HE;

2. E5equals()rZ SEEFaEM. WK, FBE, —XHUBENTE

EARS: ZEIRE, BE: @R, REEThRER



{Al3E null B931AE x, xequals(null)FiuEE false B9iEIL-MFE, BEREZRT
ik key fEIGFEFhAIE—1F;

HashMap 7t A A E#%{#ER hashCode (VL IEERIBFER
2(E7 table B THR?

Z: hashCode()AHE@A S int 2R, HEBEHRA2 4 31)~(2 » 31 -1),
217 40 {Z-eg7== (8], M HashMap M EEE 27 16(F LRI E)~22 30,
HashMap BEEERE F ERAIEXEN, FHRSLOELRERZAZNFES
&, WMSEIET hashCode()it EHME B ER A EHEFANBER, #HM
LELEFEUE;

BREABRNE?

1. HashMap B2=MTEHI2M hash()Aixz, Ed@mALHESEECHNBE
EREMCEMETFNEE, BERSFRIEMRE=HESHESHEF;

2, ERFHAEER 2HERSHEHE, 8 hash(EE=EHESESE (&)
(HE=E -1) =FNEE M AOIVETERS ) ZFE—®E2HEREFENS
HE, R ERAIEEIFEEER 2HERAE, h&(length-1)7FiiT
h%length, =R 7 "BHRESFERIIVEEALE" BRAE;

HashMap BHKEAHLE 2 BRA

ATEELE HashMap FRIEH, RER/ HIE, GEERERHIESENS,
EMMEFEMERNEEARER. 2R S EHEFI BRI EF/aE=mhnsE
iE.

EAEENZNEETRE?
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BNEXUESEIERANNSMNEEEIM. B2, ER%ET: "HR(%0)EE
FUREREE 2HERNEN TE5ERIRE—HS(&)EF (BEER
hash%length==hash&/(length-1)f98I2 =2 length 228 n &75; ). " F
B =ATHSIUERE & BT reERESEEdE, XaEET HashMap &9
EEAMAZE2HERAG.

At 2A22mRIMaE?

E: ZERENAESERCNENE, E50REES, MNMERTNMER
ETm SN EVEISSE, BLERD Hash s, RARET, B8RFETE
uRuERZS5SE8/IE8;

HashMap 5 HashTable Bft4X351?

1. #H#EZ$: HashMap EIEEIELZ=ERY, HashTable E2H£ESS8Y;
HashTable BEmMAZEFEHST synchronized #ih. (MRFEBRITEE
Z2=iESERA ConcurrentHashMap ) ;

2. WE: HAIEEZS=MNE, HashMap ZEtH HashTable 5 —5. B
5+, HashTable EF#EEK, AE2EEABRPEAE, (MRECEBERIEEESREM
EEFEMA ConcurrentHashMap ) ;

3. % Null key # Null value B35 HashMap &, null BTEMEARE, =
BEpgReE—4, Alkls— a3 rEmidNrES null.fE&E4& HashTable &
put HMBERZES— null, Hi&E# NullPointerkxception.

4, #lmuEgsAMAERFTEEAMHAR

1. SIERUNEREEEETBE, Hashtable SHABNIMEINA 1, Z2BER
7w BEZHEFEXRM 2n+1. HashMap SN 16, ZEERY
7, BEETAHFREN21E.

2, SIBHMBESE=TEEYKRE, B4 Hashtable =EEERESEMIN,
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m HashMap £¥ET7=H 2HERSH/. SR HashMap 2=FMA 2
FREFAREFHAN, EERESMSEIARTAZE ZHERA.

EHIESA:

JDK1.8 LIfERY HashMap EERBEF GBS TERANEN, SEFRELT
E{E (FAh8) i, BEFEH HIER, LR/ E8FREE. Hashtable iz5
EERITLE.

EF®EA:

£ Hashtable g92F8E0ILIFH, Hashtable 2EEZ[EFZINER, EFES
HERETER HashMap &, EFE=£EEANA
ConcurrentHashMap E1%.

f+4 2 TreeMap

1. _TreeMap E2—1-HEM key-value £&, =R BT EMIA.

2. TreeMap ET 4 RH (Red-Black tree) =H. 5T EIEHEBMNBZEE
HiTHEE, SEREEEMSNIZAM Comparator #HiTHEE, EAIETE
REHEIES iE.

3. TreeMap 2Z£EiEREFH.

WM{EREER HashMap E£E TreeMap?

¥ FE Map AigA . BIEFIEMTHEXEREIE, HashMap 2 SFaERE. &M,
BUFREN —1&5F/ key £E5#TER, TreeMap 2BHFHNEER. ETFHN
collection g9/, thiFE HashMap FiEmMTHE=EHE, ¥ map &5 TreeMap
HITEHE key B9IER.
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HashMap #1 ConcurrentHashMap BIX3!

1. ConcurrentHashMap ITEMSFEEHT T oETE(Segment), HREEE
—4E L&A lock §ii#iTHEP, BITF HashTable 89 synchronized Ei89#& B
BT & H AR, M HashMapiggHitlE A 2&EL=8.(JDK1.8
Zf& ConcurrentHashMap ERT —MEfF AW A A CAS EiE. )

2. HashMap fIEXmiFE null, B2 ConCurrentHashMap B4 iF.

ConcurrentHashMap #1 Hashtable BIX3I?

ConcurrentHashMap # Hashtable WG FEEFEAEERNEEESNAIL
AH.

REHIESE

JDK1.7 89 ConcurrentHashMap EEFXR FTEAHEE+83% ==, JDK1.8 %
MBS E HashMap 1.8 pisSta—, A +EFMTE" Y& . Hashtable
#1 JDK1.8 Z@Eifl HashMap RIEEZHIESHEELEEFRA HE +#RIEI,
#4EE HashMap M, BEFENEFB A THERGF P=MFEM;

EHEEEZEMA

1. # JDK1.7 g96t&E, ConcurrentHashMap (G ESIHENEHAEHT T3
FE(Segment), E—BEREEREDR —FHAE, SHENONERELERIE
BHHE, AASEFTERS, BEEHAEHEE. (FUATE 16-4-Segment,
tk Hashtable =B E 16 /&, ) 87T JDK1.8 FIRNECEZiEZ 7 Segment
MEE, MEEEM Node BUH+HB R+ RWMHBIRSARITM, HEEHE
Fl synchronized #1 CAS ke, (JDK1.6 LIF ¥ synchronized 8if 7
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R=i) EIFERFESMUEBERE==/ HashMap, Z%i7% JIDK1.8
hitEEFEl Segment RIEHESGH, EEEEEK rEHE, REATEEHRES,

2. Hashtable(@—IE%i) £/ synchronized HRBILIEEZSE, AFEERET.
H—pEiEWmRIEFGER, BEXiEthipRIEFGZE, AEsHEANEESREHE
WE, WEA put Rilo=s=, B—1HEASREER put HEilscE, BAREMER
get, RRFoH SRR E .

FAENNER:

1. "HashTable

HashTable 7%l

null

2. JDK1.7 3 ConcurrentHashMap
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ConcurrentHashMap 43 E&

f”‘ai“mf”‘i“xuf’ﬁi“xuf’ii“x

HeshEntyy HashEnfry HashEniry HashEntry HashEnDry HashEsiry HashEntry HashEnly HeshEndy HashEnly HeshEndy HashEnty

| . e y "™ ) ",1;.
] ‘-.I1._:1-_". é \J o ) %_}}
K NG

2" o e,

3. JDK1.8 B&{DncurrentHashl‘gqﬁ (TreeBin: T2 E[ = Node: $F&
__1_1' - .' A .F'
1:'““} ||/ ' AR . ‘“.-/'{‘}‘
'.z‘t.f' 1 r'i.z -:"’-'\ I II -"fra\. ¥ }\." ..’L"f"
MNULL
n.,_ ',‘{r\* A .-L &

Conc rleEfFlashMap 5aT I;lgshMap #1 HashTable Tﬁsﬂﬁﬂtﬂ',
HashMa "“ﬁ#ﬁﬁﬁ HashIahlé ‘\%ETHﬁﬁﬂllﬂﬂﬁﬁ]’\synchmmzed
:‘Eﬁ% Frll HashTable &SR Hi":ﬁlﬁﬂﬂ‘%ﬁ%ﬁhﬁ%"i‘%ﬁ,
ConcurrentHashMap #if9A N EHMERERN.
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ConcurrentHashMap [EEE#IELENE? REEH

A4?

JDK1.7

1. 8&FEiEsH—E—ENFER, HESE—ERIUEE-ILHE, 53— 2E
GO AgiBEER—PEEER, EtERNEIEHhEHEMEIERE.

2. & JDK1.7 51, ConcwrrentHashMap A Segment + HashEntry 8975303
fr==il, S0k :

3. —- ConcurrentHashMap E8&=—1 Segment #H. Segment BIES
t#a#0 HashMap =4, E—#EETNEFSE, —4~ Segment & —4
HashEntry #4H, &4 HashEntry E2—1-#£F5E09T=, 24 Segment =f
fA&E—-~ HashEntry ZHBERImE, 237 HashEntry EEBEHEHTIEET,
WINE S ST AT Segment BYEE.

SegrmentE
£
Q 1 2
HashEntry
&t
0 L 2 3 0 1 2

10 11 12 13 14 L5

L
.
LA
[s3
wd
-~
[T

|-
|-t
[ = e
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i

i

x ".'i‘r,ﬁ::(" :

5ror

1. =#82F-1835REFE HashEntry #1 Segment ; 81 A ZmEE
HEEN, EERXESENAe,;

2. Segment E—#nIE M98 Reentrantlock, &4 Segment =pH—4

HashEntry B82S, 330 HashEntry EEMBUIEHTEMNE, BmE%E
HEITMAT Segment #i.

JDK1.8
£ JDK1.8 &b, W35 7 Segment BEiPR9iZit, B ZME %M Node + CAS +
Synchronized sEFitH&R2#HITEHM, synchronized REiEZHmEFaSAE

—¥meEaTs, 2ERE hash Az, BiASTEHE, WENEHFNIE.

S\ b:

MNodedig

1. HER, SFEHLIES
2, EALETE (BUEFFEB)
3. MEHENUERN Node RizE#mE, WiEA CASIEAENYEIE,

else if ((f = tabAt(tab, i = (n - 1) & hash)) == null) {
if (casTabAt(tab, i, null, new Node < K, V = (hash, key, value, null)))
break; // no lock when adding to empty bin

}
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i

4‘&5

MBHMAUEFRM Node A 8%, HEmzTRATERRE, W ERTS0
synchronized §i, WMRiZET <89 hash A/hF 0, MiEHEEEF T RSB

TRE;

if (fh>=0) {
binCount = 1;
for (Node < K,V = e = f;; ++binCount) {
K ek:

if (e.hash == hash && ((ek = e.key) == key || (ek '= null &&
key.equals(ek)))) {
oldval = e.val;
if (lonlylfAbsent) e.val = value;
break;
}
Node < K, V > pred = ¢;
if (e = e.next) == null) {
pred.next = new Node < K, V = (hash, key, value, null);
break;

1. WRET=ZE TreeBin 2R TR, RBASLIEMESHE, NiEET putTreeVal
AEGOERPEAT S, F binCount A5 0, #EA put BIEIEIEFET S
W, MESEEFNTEER 8, WEH treeifyBin BiEFLAHLER, R
oldVal &xm=, iRBAE—REHEE, EEUTENFERER, WEEEGIR
E;

2., MEBBIMNE—FTSR, MAT addCount()AE=HEH o= M3

baseCount;
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Array # ArrayList B{IX31?

1, Armay BILIEEEFZIERTFNSE, Arraylist HEFEESR.

2. Amray EFE=EEZEXR/MMY, M Arraylist Z/hNEBzHT EM.

3, Array AEFRFEEH Arraylist =, kil addAH, removeAll, iteration =
HiER#E Arraylist |&.

MTEAERENE, SoERENEERARIEBI(EE. B2, Sk
BEEEANNERHIEEDINNE, XMAHERLRE.

WNfsLIR Array 1 List ZERYEER?

1, - Array # List: Arrays, aslist(array) ;
2. List ¥ Array: List"BY toArray() Aik.

comparable #1 comparator BX31?

1. comparable #[=fF 2 HH javalang &, 85— compareTo(Object
obj) 75 iZF EHEF

2. omparator#Z0xEFELEHE javautil &, 55— compare(Object obj1,
Object obj2) 75 iZRA*EHER

3. —EREMNEEVN—TE8THRBEYHIER, ERIIMEES compareTo 75
iZEk compare FiE, SERNIFENE—1E£aLillmaHEsELD I, tbil—-i~song
MEPHTETFE S NER—FEFEAERNE, BMNTLIEE compareTo 75
EHEABE A Comparator AiEai &FLIFA - Comparator 3zl &S HEEF0 3
EEHE, E_AAFERNEEEAW28RA Collections.sort().
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Collection #] Collections B{t4Xzl?

1. javautil.Collection E—E&ED (EaEM—pR%RE0O) . sEBEHT
TMEENSHTEFERENERENAZE. Collection #0%E Java EEHERS
B&g9=M. Collection EOMNENY EHEREANESERTE LG —E2
fEATN, EEERFEENS List 5 Set.

2, Collections MEE&#EMN—THS/FEEZE, ERERT -FEI&@EEDIE,
AFuEsdsiTHE. BRUBEESSSESMIEIF,

TreeMap #1 TreeSet {THIFATUN{ILLETE=? Collections
TRXEPAR sort()FiEMEIELTER?

TreeSet ExREFAMTSRAENZE L@l Comparable #[0, ZE0OEET
EbEITER compareTo() A%, SBAREH=OBEGELETENI N,
TreeMap ZHRFHAREN M NEE M Comparable UM MR ERE
ITEE THE .

Collections T B8 sort AZEEHEEMNELS,
EFMEBERFANTFHEEESEIERMNTSEE = Comparable #ELOEIsSH
TTEREE,

1. comparable #[=FLFE2WH javalang &, E&--- compareTo(Object
obj)FiZRA F=HEF

2, comparator EHz=xFEEFEHE java.util @, 55— compare(Object
obj1, Object obj2) AiERAFH =

—BENEET-—TE5ETAEEYHIER, HIMEES compareTo 5iEsL
compare 73i%, SERMNFENE—Eaxxll@mMEES N, Kil—14 song XTI
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SHNTFENTFESo N FEA—FEEEAENIE, BN LES compareTo i
FEAB#® M Comparator Aixai&E LI 4 Comparator M= HEFENIE
2HE, EEMmERINHEERR- 28 Collections.sort().

Collection #1 Collections B{tAKRl?

java.util.Collection E— 1 E£&&0 (E82N—1TREE0) . ERETHE
SIRFTEFTEENERAZEOAE. Collection #O%#%E Java EEFREHREEEE
IscHl. Collection #IMEN EAHEHEANESER TEXLNE—EES
L, EEEsFELSE Lst 5 Set.

Collections MEEa=mM— 1 EFE/EEE, EFERT -FEISTHZE AT
MESHITZETHR. BRUEEERZS=SSWEE.

TreeMap 1 TreeSet {EHIFAIINMELEITTE=? Collections
THREPR sort()GiEMEIEEBGTER?

1. TreeSet EXRFHRANEAERNZELAMICIM Comparable #0, =&4E
HTHELSEM compareTo()AiE, S =R s0REEAELE =N D,
TreeMap, EXRFHAEEN ST AVEE ML Comparable OMMEEE
MimEE THE .

2. Collections TEH2p) sort AizEmHERNER,

3. E—MERFNNFHEFERPFRAOTRIEEEI Comparable #LEL
LHTTEMNEE,;

4, EHTETHENERERPNZERSAORE, BEEERENET/SE,
222 Comparator M FEE (FEEES compare FiEZWaENEE) ,
BT EEEYHEFEAN, ExmEEdEFEABETEANNEE,
thE2EWEEEXHAA (Java RITRHELEENETE) .
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