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Jul 2022 Jul 2021 Change Programming Language Ratings Change
1 3 ~ [ 4 Python 13.44% +2.48%
2 1 v G c 1313% +1.50%
3 2 v & Java 11.59% +0.40%
4 4 @ CH++ 10.00% +1.98%
5 5 @ c# 5.65% +0.82%
6 6 @ Visual Basic 4.97% +0.47%
7 7 JS JavaScript 178% -0.93%
8 9 -~ @ Assembly language 1.65% -0.76%

9 10 -~ @ soL 1.64% +011%

10 16 A e Swift 1.27% +0.20%
n 8 v . PHP 1.20% -1.38%

12 13 ~ -0 Go 114% -0.03%
13 n v e Classic Visual Basic 1.07% -0.32%
14 20 PN @ Delphi/Object Pascal 1.06% +0.21%

15 17 ~ r Ruby 0.99% +0.04%
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String name = “HfFRE”;
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1 public class Main {

2 public static void main(String[] args) f{

3 // X intBBAR R, IR THIGREL

1 int id = 1;

5 // ATENZAENE, WHEEB N

6 System. out. println(id) ;

7 // BEFIRAE N2

8 id = 2;

9 // FTHRZAEIE, MERT N2
10 System. out. println(id) ;
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try break private boolean abstract package

catch continue protected byte i class import

finally return public short i interface

throw do int new

throws i long extends

for char implements

if float native

else double final

case true static

switch false synchronized

default null transient

instanceof volatile
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byte 8 1 Byte §-2AT7$ ~ $217-1$ 0
short 16 2 Short $-2M15}$ ~ $2M{15}-1$ 0
char 16 2 Character \u0000 ~ \uffff ($0$~$65535$) u0000
int 32 4 Integer $-2M31}$ ~ $27M{31}-18 0
long 64 8 Long $-27{63}$ ~ $27{63}-1$ 0L
float 32 4 Float $1.4eM-45)$ ~ $3.4eM38}$ 0.0f
double 64 8 Double $4.9eM-324}$ ~ $1.8e7308}$ 0.0D
boolean 1 N Boolean true BY false false
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LS EERNFRENR, o BT FHAHEFHE, FIHAERFIIKE String Pool REIE—NFHFER
MR, BTEEZFHFENFEHE o, AF v RTEHEPEIE—DFFRFETR,

FEn
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String str = new String("4 @ i&") i

new String("# My i&'

2. String Pool HHfETE “xxx”

AT RBEECIE—NFREIR, HF String Pool FELZFEIEM “wx” FIXIR, FrLAERZEHEFEIE
—NFRFERNIR,
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MWINEIKBzEE, MAEIEHIGE.
IR, NTREEAEIELE, NRERRASRENRIELE, BEREREENERSESRENE
RpeT;

EXNTFERENSIERE, NREEERNEBENEIERE, WEEXRA EEER fOFER, Bty
BEFIEBEELNONE, MEA— DN KR FE—NITFEEDK, (REMIF/IVVRTFIIEEREAR Nty
B,

1 int a = 110;

2 long b = 113;

3/ AR RS, BT long MUTEREIEL int K, ArRARILEZhE
1 b = a;

5 // FERSEEAARKEEE, M1 long MITEREEL int K, PrBATG skl
6 a = (int)b;
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SREN TR, MRS FPEREEIRES S — TR AR ERT, BITENEEEIR:

1. REESSELRIRE |
2. BrEERENE B R AT REIESEE;

—RRME, EUERERNEMER R EIRER AR R EEIE, IMARINT:

o FUEZXBY: byte -> short -> int -> long -> float -> double
o FRINRBUEEERY: char - int

2.3.2 B35k (GRHIRBIEIR)

BREEAR R DIAPI N RS RERTUAEHR, ABARNHERA B TEIRREE AT, BN EAD
g?

XAHERHRERAIN BREER ST, HiEAS0T:

1 (type) variableName;
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BAEENBIFHRIAT :

1 int num = 3;
double ans = 5.0;
3 // ¥ double FAMMERIEL int, WIFT B GRGEH

4 num = (int)ans;

[\

IE: BHERTESSERERRK, U—RER TRERTANAR.
2.3.3 BREIERBIEIRTS X

1. FRFRSHMABZ FAEIR

- Hfth3eB > FiFa

1. ERASKHIERERIRTSIA: X toString() ;
2. EEgiR: 74X,
3. FF string BYJ3IE: String. valueOf (X) ;

1 /] T 1

2 String strl = Integer. toString(int num) ;

3 String str2 = Long. toString(long num) ;

4 String str3 = Float. toString(flaot num) ;

5 String str4 = Double. toString(double num) ;

7 /] ik 2

8 String str = 77 + num ; // num /& int. long. float. double 2&%Y
9

10 // 3

11 String strl = String. valueOf (int num) ;
12 String str2 = String. valueOf (long num) ;
13 String str3 = String. valueOf (float num) ;
14 String str4 = String. valueOf (double num) ;

Figeh - > Hith3e8

1. YRR parseXXX 7%, EbAA parselong. parseFloat. parseDouble... ;
2. %ﬂﬁ]ﬁﬁ valueOf () , Hiz_li, ﬁﬁ)ﬁﬁﬂaﬁﬁ xxxValue () Tj_if,

1 /] i1
2 int numl = Integer.parselnt(String str);
3 Long num2 = Long. parseLong(String str) ;

A Float num3 = Float. parseFloat (String str);
5 Double num4 = Double. parseDouble (String str) ;

7 /] TiiE 2

8 int numl = Integer.valueOf (String str).intValue();

9 Long num2 = Long. valueOf (String str). longValue () ;

10 Float numl = Float.valueOf (String str). floatValue() ;

11 Double numl = Double. valueOf (String str).doubleValue() ;

2. int, float, double Z[AHYFEIR
e float -> double

1 float num = 1.0f;
2 Float numl = new Float (num) ;
3 double num2 = numl. doubleValue () ;
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e double -> float

1 double num = 100.0;

[\

float numl = (float)num;

e double -> int

double num = 100.0;

Double numl = new Double (num) ;

w Do

int num2 = numl. intValue() ;

e int -> double

1 int num = 200;

double numl = num;

[\
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FENMFEFEE, RBUIHEERRFRTH, HEFETUREPAERENE. BERIHE Java
A final XKEFAMSIPRIRREEIMEE, BRE—BAEMTEBHITIEL!

3.2923

Java FR{ERA rinal KEFRFEPEE, HEFEWT:

I final HUERM FEAL - HEYIGIHE;

1 public class Main{

2 public static void main(String[] args) {
3 // AN R IHRE

| final int num = 1024;

0

6 /) FHRIME, S EEURERR

7 num = 1943;

8

9 // AN EEEARE

10 final int id;

11 // BN B ARIRAE, B EAAT DR AT RS
12 id = 1;

13 /) WEROCAMEY T, FRRER S8R R
14 id = 2;

1165 }

16

(o)
)

BEALD T 3 M8

o BISEER: rinal ZAIA public staic &, RZEEANEREBELBEH, HIIFBEIENS
HMEEIBIHIAE.

- BRREE: XUTHRTE, EREANFRTETEREFIEL,

- BEPEE: FRARUTEHETE, FTRZEETAEEEL.
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1 public class Main{

2 /] AR

3 public static final dobule PI = 3.14;
1

0

/R
6 final int num = 1024:
7
8 public static void main(String[] args) {
9 /] JREAL R
10 final long count = 1000;

12 }

PS: final EIFREE, ZRENZNEE. M inal BETLIBREREIITE, BIM5ER, &
TXNTEAGERES (BRILIER) | {f’t’rﬁéﬁj MZRBRZETERAM R, XEIRAAXIHRIRA e
TEREE, FIFHIIREFITEHEANRZE, FRSRIELRESR,
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1. 15857/
1.1 H5ARIZEH
ENNEACEGEES TERN/UM, FERHNERAE A RANEE,

BRIErT ik
hni% - FRINIEE AT MEYE
W% - IR FEUR R IR RS

* % - TR ERTRMIAYE
/ BRI% - AR PR PRLAGIRIFE
% BUR - IR PRI IR FEROREL
+ E1E: B FEROEIE 0L
B B FERIE R L

FE: o - TLUSERERCE, BALTERERZ R, FRERZRR, SEEmE, Bl
(& UFRERzE, SUE BEB/RE, SERRHEFSTERRCIN R, FSERMBM/RE.

AT REBD BAREEFFAIRFILASIE TR

1 /%%
2 * @author : cunyul943
3 % @version : 1.0

Zt % @className : Main

) * @date : 2021/4/15 9:43

6 * @description : B ARIBHEFHEIR
7 */
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public class Main {
public static void main(String[] args) {
int numl = 10;
int num2 = 20;
30;
int num4 = 40;

int num3

System. out. println (“numl + num?2 = 7 + (numl + num2)) ;
System. out. println (“numl — num2 = 7 + (numl - num2)) ;
System. out. println(“numl * num2 = 7 + (numl * num2)) ;

System. out. println (“num2 / numl = ” + (num2 / numl)) ;

System. out. println (“num2 % numl = 7 + (num2 % numl)) ;

System. out. println(“num3 % numl = ” + (num3 % numl)) ;

System. out. println(“numl++ "+ (numl++)) ;
System. out. println(“numl— =7+ (numl—)) ;
[/ BE ++ ERELETE A E R S5 R A E

System. out. println (“num4++ =7 + (num4++)) ;
System. out. println (“++num4 "+ (++numd) ) ;

++nums

Process ftinished with exit code 0O

XBEAWEL, KTieR + KR -, JeNPME—TH, FEENEXERIrEEL, EREER
HE—HF. BNRBENS5SEE, ENSRAA—FT, XEFEIE

int a = 10;

int b = at+;

PAERRD, SEBTT b - o ROMEEME, ATLALES v AYER 10,

10;

int b = ++a;

int a

MRS, SEERT o BHTI—RURMEZ/E, B « BMERT b, FRLAULES b BY(ER



1.2 XFREH

RRCZEMNETERER M EENXR, MEZENCRERBEEENRTT, BRARICRARRNE
BREENAN. BIRXREEAFRSXINTE:

BE ik
= SEINRM MM FRRVERDES, NRESVFMNE
= REINREMREHIERSES, UREMESFNFRENE

> REARMFVEREATERFARIE, NREBLFMNE
< REARFRVERS/NTERFERE, NREBLAFKMNE
= REARFENEREA TS TARFRE, UREBAZGNE
<= RECRMPNVERS/NTEEFTARFRE, UREBAZGANE

LU RE D XRIEEFIRGILANIGI TSR

3k
* @author : cunyu
% @version : 1.0
% @className : Main
* @date : 2021/4/15 9:45
* @description : K RIBHELF
*/
public class Main {
public static void main(String[] args) {
int numl = 100;
int num2 = 220;

System. out. println (“numl == num2 = 7 + (numl == num2)) ;

System. out. println (“numl != num2 = 7 + (numl != num2)) ;

System. out. println(“numl > num2 = 7 + (numl > num2)) ;
System. out. println (“num2 < numl = ” + (num2 < numl)) ;
System. out. println ("num2 <= numl = 7 + (num2 <= numl));

System. out. println (“num2 >= numl = 7 + (num2 >= numl)) ;

num: Jm2 false
numl ! m2 = true
numl > num2 = false
num2 < numl false
num2 <= numl = false

num2 >= numl true

Process finished with exit code B
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1.3 (UiEHFF

NZEFETERRHRER NI TEE, s8R ERAN., BERNANEERFRINESmA
TR

;iﬂs ik

& SNRAEXINAIEBR 1, MERN 1, A0

\ SNREXINAEBZ 0, MEER0, BN 1
SNERMERINAZ(EER, MERI0, BN 1

= BBz BT RIS —(, BPoZR 1, 138/ 0

X BAUEBEER. R AR EUE eI
> BAUABEER. R UARB AR eI

RIERANEERER. AR P ERGERFEISENEGR, BaER=MIUE
H7e

>0

T REBS MBI PIARIZ TER

/%%

* @author : cunyu

* @version : 1.0

* @className : Main

* @date : 2021/4/15 10:02

] (@] =~ w Do —_

6 % @description : fia®HAT

7 */

8

9 public class Main {

10 public static void main(String[] args) {

11 int numl = 10;

12 int num2 = 20;

13

14 System. out. println (“numl & num2 = 7 + (numl & num2)) ;
15 System. out. println(“numl | num2 = 7 + (numl | num2)):
16 System. out. println (“numl =~ num2 = 7 + (numl ~ num2));
17 System. out. println(”" num2 =~ + (Cnum2)) ;

18 System. out. println (“numl << 2 =7 + (numl << 2));

19 System. out. println (“numl >> 2 = 7 + (numl >> 2));
20 System. out. println("numl >>> 2 = 7 + (numl >>> 2));
21 }
22}
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numl
numl
numl
~ num2
numl
numl
numl

Process finished with exit code 0

EIEIzEM

BECEMBTERARAERSER, NMAKR—MEXNEERIA, NMHKEFRPIFRIAZE
E;EELL, ;i—n L_[] true EE false o

M
¥
&& MAZIESIEER. SENXIERMEERENIE, FEHANE
\I\ RAZIEEERERT. MREARMREREHI— AR, KRR
RABEIREER, FRREERFIEERS., WREMA e, WEEIREEFE

%;éu false

ik

LI REEIzEFFARGILARIE TER !

/%

* @author : cunyu

% @version : 1.0

% @className : Main

* @date : 2021/4/15 10:07

* @description : ZHIZHERF
*/

public class Main {

public static void main(String[] args) |
boolean positive = true;

boolean negative = false;

System. out. println(“positive && negative = 7 + (positive && negative));
System. out. println (“positive negative = 7 + (positive || negative)):
System. out. println(”! (positive negative) = 7 + !(positive || negative)):



positive && negative false
positive || negative true

! (positive || negative)

Process finished with exit code 0

1.4 HEEEFT
WEEEfRT— I, BEANNEEIENNZES. BERNREEERR S AR

BRERT ik

- ERNREZEER, BARFIYERSENERIFL

= IIFINRERERT, ST R AIR AR INR B L5 IR F AL
= HAMRMERIERT, Ot PRI AR AR RS IR FEX

*e SAMMEIRIERT, O PSR A R AR B4R IR FEY

= BRAOMEEIRIERT, EICERM PN AR AR BRI IR FEN

%= BUSHIIER(ERT, ORI AR PR R B S iR R
K« = ERNREEERF

>>= ARAIRMEIEERF

&= BIUSWHEZER

= A SR ERRERT
\|= RAVERERERT

T RE S MEEEFFARIILISE TER

/%%

* @author : cunyu

% @version : 1.0

% @className : Main

* @date : 2021/4/15 10:13

* @description : MAHIZBHE T

public class Main {
public static void main(String[] args) {
int numl = 100;

int num2 = 1000;

System. out. println (“numl + num2 = 7 + (numl + num2)) ;

System. out. println (“numl += num2 = ” + (numl += num2)) ;
System. out. println (“numl — num2 = 7 + (numl - num2)) ;
System. out. println("numl —= num2 = ” + (numl —= num2)) ;

System. out. println (“numl * num2 = ” + (numl * num2)) ;
System. out. println (“numl *= num2 = 7 + (numl *= num2)) ;

System. out. println (“numl & num2 = 7 + (numl & num2)) ;
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System. out. println (“numl &= num2 = 7 + (numl &= num2)) ;

1100
11006

106
100

Process finished with exit code B

1.5 FHEEFT (72)

BIWE=IozERF, 8 3 MEF, BFEFMTH/RRAIRIE, BRKBED ifclse 189, H
BRI AR

KEFILAFREN 1: KL 2
variable x = (expression) ? value if true : value if false

RS BERRRGILARIGI TER:

/
/

* @author : cunyu

* @version : 1.0

* @className : Main

* @date : 2021/4/15 10:18

* @description : ZKMFIBHAF

Y

public class Main {
public static void main(String[] args) {
int numl = 30;

int num2 = 300;

int result = numl > num2 ? numl : num2;

System. out. println (“The max between numl and num2 is ” + result);

The max between numl and num2 is 308

Process finished with exit code 0B
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1.6 instanceof

AT EREERELE], REZNREGRE—MIERE (ESEgIRNRE) | HiEAEWNT. ZAR
RFTREEENSR, MR, FRROFIRSWRZE, MaEERT.

1 ( Object reference variable ) instanceof (class/interface type)

1.7 i SR /HI TR

EEMNERE, URBNIGSMEEMFASHE—R, BelXzmit8i—_", AEETEH—10e?
HIHGENBEH—, SEFEEANRRN.

ERCEMARMARATRAR, ERIMERN, MRIRE—IFRXAFEESNEEF, —E&E
BEEMMSER. BT, URMIETRXEBEREN. TEFRER, RNABTEFZRREEA
O BiEFT. BATLFA O BEELHENRATELER, ReBEHT I —2rIEE.

1V IEEFF

1 o000

2 38 £

3 ko /0%

4 +

5 Ko O O

6 <. <. >. >=. instanceof

7 = =

8 &

9

10 \

11 &k

12 AV

13 ?:

14 =, =, =L k=, /=0 %=, &
1.8 equals() ¥l ==

EALUERAA - WRRIZEE, T BT 5 I BEEREARR N NRNAFIILREES, AR

BEEER—INR;

KBRS, BT Java PREERE, FUANEREALIERETES |REERE, WIRRYESLH
BE, RAY5|AREZEFRIERSRAMIL;

e equals()

ERERAMRINREEHES, (B2 FRATEFHIEABTEMELER. 7T object O X4,
DITEEEES cquals O FFiEFAEMFMERBR:
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L ZEREE cqualsO) Bk WANHEE ecquals O HERIZRRIMMNIRE, SNMTF — LHRXFENXT
%R, BUABERA Object RAMY cquals(O J3i%;

2. XBHRT cquals () Fik: —BBFTRE, WARICKR NIRRT EEEE, M5
ARy String. BitSet. Data. File BiBam L equals() F5i%;

1 /%%
2 * @author : cunyu
* @version : 1.0

% @className : Main

3

l

5 * @date : 2021/4/15 13:26

6 % @description : == Fll equals HHE

7 */

8

9 public class Main {

10 public static void main(String[] args) {

11 int numl = 10;
12 int num2 = 10;

13 int num3 = 20;

14 String strl = "FHWE";

15 String str2 = new String ("FIFHIE") ;

16

17 /1 == FTHEREREET, HTIRHERTHE

18 System. out. println(“numl == num2: ” + (numl == num2)); // true
19 System. out. println (“num3 == num3: ” + (num2 == num3)); // false
20 // THT 5 ZER IR P & /2 T4 10 [5] — %
21 System. out. println(“strl == str2: ” + (strl == str2)); // false
22
23 // equals FHTHGE G| FHRAL & & A A2 5 AR TR
24 System. out. println(“strl equals str2: ” + strl.equals(str2)); // true
25
26 // equals ANREFTIEALIE AL LA

27 // System. out. println (numl. equals (num2)) ;

28 }

29 }

2. i HIEEIR
2.1 Zi#E

TR ENRRBRS TG, o f0 1 AN EESskE R, EHMNIEE T H—, M
MR E—==,

NRERG HFIERA TS, NERA BINEARN D, EPRESS HE NS RINMNEEER
I, AEHEEETHEIRIILENNE TR,

$$(1011) 2=1 2A3+0 2A2+1 27 +1 210 = (11) {10}$$
2.2 il

M— AR TS, WRBGEER NI 2 aeEH, REBEHTASG. B, B
BOXRARIIR, BEHFRNDE. BA5ERRA 2 KBR—THEEL, NMEEI— 1 EfRE
RIEBA 2 ZRUE, NXEE—IENRE, EEXMPR, BEREBINENT 1iFALE, &
[EICERIREEIRERITRINT, FEFEORES, BRIV TSI,

$$(15) {10}=(1111) 28$
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™N)
~
[y

N
-
—
On
—
S

INGERD MIARE TEREE D, /INEBDEEFASM 2 INEEE, BRI EHHBIRYNEERDIRIA 2, ASREEE
AUEEEERy, REBAR TRV NSESNAILER, BRIRERRAVNG 0 iELE. SEKERIEE
RUEEEE D ERIRSTRIFIERFHEY Y, MTSZIRIMNAY i HIRR.

$$(0.25) {10}=(0.01) 2$$

0.25

x 2
0.5 » 0
x 2

2.3 )\idtl

FMB/\itdl, #EE 3 NTHEWEI— 8T, EPhS/IEE 0, RREE 7, —H 8 N
BRI HHIRVEEE IR\, FER 3 MESRIVEUR—H, AREIRIIEER) \HH R,
Bign, ZiEHIAY $111101011110% ATLARERSS) iEHI AT $75368,
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111 101 011 110

AR

7 5 3 6

2.4 +75HEl

Pt/ MRS 4 UTHEEA— BT, EPR2 0, &RAHE 15, —H 16 MF, 55!
FAo~9. Al B, C, D, E. F&T.

BRI HEERIR N, TR 4 MESRIVEURR R, ARG EH PRI NAYEL
F.

Bilan, A9 $1111100111010111$ BTLARRE9+7 i HIARAT SFIDTS,

1111 1001 1101 0111

bl
F 9 D 7

2.5 FEHHHER

E8R, Java PHELIEERIGHBIEIRGERNEF T, BIIRBEAMAXYLNFIERH,
iR Hik iR[E]
i > i) Integer. toBinary (int num) —HHIFRTER
+i] > )\ Integer. toOctalString (int num) J\HFIFRrE
+i) > N Integer. toHexString (int num) EWAVELCAEYzS

—I—ﬂﬁ%u >N ﬁﬁ%u Integer. toString(int num, int N) N ﬁﬁ%u%ﬂ—?@%
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public class Main {
public static void main(String[] args) f{
int num = 200;
System. out. println (num + 7 [ #F#lE:” + Integer. toBinaryString (num)) ;
System. out. println(num + “ [ /\iEl & " + Integer. toOctalString (num)) ;
System. out. println(num + ” [{J-F/5ilkfiJe:” + Integer. toHexString (num)) ;

System. out. println (num + 7 FJ —iF#/E:” + Integer. toString (num, 3)):;

200 RY#HHIE 110016000
200 HY/\#ilZE:310

200 Byt EdlZE:c8
200 H=#HlZ:21102

HERAY, WMNRFNIBE— N HERIFFFER o BERATHSIE, BRATLUERLATGIE.

SRR Bk iZ[E]
N ﬂﬁ?u -> ‘I'ﬂ?'ﬁu Integer. parselnt (String str, int N) ‘|‘E$U§S{

public class Main {
public static void main(String[] args) {
String str = 721104
int N = 5;

’

System. out. println(str + “ [+ itfil/&:” + Integer. parselnt(str, N));

=

BE st

1. i

ZEREIF, BMNSAIEBRETENXZEAWIHERNSIUREE— M THNEEHEERE. AR
MIMEAAEBLUXM A TR EE, MEEEREHIREE, M EAME? XeliP Rz Java F#JHE
NEHBXAIRT , LITHAekREER, WAsSlMESIamA, FAESamHE.

1.1
FoRE— LN
import java.util.Scanner;

/sdeste

/%%

* @author : cunyu
% @version : 1.0

* @className : Main
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* @date : 2021/4/15 13:53
* @description : FiA
%/
public class Main {

public static void main(String[] args) {
Scanner scanner = new Scanner (System. in) ;
System. out. println ("4 ANHETL”) ;
int num = scanner. nextInt() ;

System. out. println ("4 A28, 7 + num) ;

System. out. println ("4 N7 A4L7)
String name = scanner. next () ;

System. out. println ("Hii A4 7 + name) ;

System. out. println ("4 A\ 77 S 717) ;

float floatNum = scanner. nextFloat () ;

System. out. println ("4 AF) 77575 .~ + floatNum) ;
double doubleNum = scanner. nextDouble () ;

System. out. println ("4 A1) 775~ + doubleNum) ;

Process finished with exit code B

B MRS AFIEEREFENOER TR, TEMEE) Scamer 2, BEFINERAR, HEEBROE
wnr:

L B, ®ESA scanner 3, B import java. util.Scanner , HH import RRGAFENE, FF
B ReEErE ROk,
2. AFEOIEE Scanner R, XBFELIR, IERFTEEN Systen in , ROVMRERAR, 52X
BZAY System. out Aﬂfﬁﬁﬁﬁiﬁiﬁﬁtﬂbmo
3. REMEEEAFBARG, XEIEEE, ERAAERTGE scanner SENEREHERE, ~H
BAIFTHITFoNEER,

NI ESREARRERBA, EERGENT:



iREE BiE& ik

boolean hasNext () NEEBREA, WIRE true , BRRE false
String next () REMANFRE, LISEADRRE

String nextLine () REMANFRE, LURITADRRA

int nextInt () EINEEBIEL

long nextLong () BINIKEERIE]

float nextFloat () BNBIEEE

double nextDouble EINSUBEEL

XEEESEEHIR nextO M nextline FNTE, RAMIIRIEREERATIREEANR string KK
RE, ERENEFISHIETHE X SBRTXH,

X next 0 S, ESENERERFHRINTRE, NMRREMANTSR, SRNFHRESIASS
B, R, SEA e O B, MRBATHE, HHHMKFLERN, RIRANTERINRE, M
SIEREHINBNSEREBIETX, FRTSEZIHS, next (O HRSXHIRMNR TR ARERIGIETS
.
xS nextLine) i, BRIREHMTHZANAEAS, EEEHTHRIFRE.

Eit, FEFEAN—EEIETNZENXE, SEBEFER, NME2ECEENER,
1.2 igitH
HSEW—FFARY hello world BERIFAREF, BRIISLEmMidmET, BHERI10

System. out. println() ,
Hrf println FREHFHRT, RBAIAEERIT, WA print HRILAT .

B LIRS RS EBRFE—RRY, THOARSERAIEE. AT BN TENLIRIREE
ROLEER, AILAERREUItEIL.

B(ERAR Y, EEMA System out. printf () BE System. out. format () BEGMNE, AEES
HRISEIEAU RIS EISTURIRT, B IABSEREZNEY. ERSMFAFNT:

¥ ik

thd B R

" B IZ R

hs BV =T

thx =B A i AN i

the BRI AT AR AT R

LA, BABERTLAERR S S L FFREEHAMNMHE NS, BRI LTRSS RTR.
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N FF 735

\n 1T

\t IKEHIRRT

\\ Rr—RFIT
\ Rr—HE55

\" Rr—IMEIS

/%%

* @author : cunyu

% @version : 1.0

% @className : Main

* @date : 2021/4/15 14:48
% @description : %

/

%
/

public class Main {

public static void main(String[] args) {
int numl = 10;
double num2 = 34.9;
float num3 = 3. 34f;

String name = "I FHBE";

// AT B AIAT B H
5

System. out. println(“A 45 : ” + name) ;

1

System. out. print ("A4x%: 7 + name) ;

5
System. out. println (numl) ;

// % b H
System. out. println ("#% vkt 7);

System. out. printf (“numl = %d\n”, numl) ;

System. out. format (“num?2 = %\t num3 = %f\n”, num2, num3);
System. out. printf (“name = %s\n”, name) ;
System. out. format (“name = %s\n”, name) ;

.
fasp
numl 10

num?2 34.900000 num3d = 3,340000
name R
name = FIE

Process finished with exit code B




2. R4S

InFraEtasn EERTR, ERLIRRRESN, REERREREENIFSHS MRS, BT
IRFF28 LT, #ORFUTAY. BESRUTRITRE—EHFE, (MEREES—2S—Fk, BEERER
[ERIEZ.

3. 9


af://n889
af://n892

FEIRDEN, INFEREREBLIETE. BHEFTR, SBFEFIMEEN, INFEEEER
BERIFAIRRIR T, LRSS 5.
Java i, DIEMAXREEDEESRE it F sviceh $8X, TEMDBIHEE—T.

if
L ERHIER
SFMNRASTRFMES, TLER— i1 B9Ea— M FERE, HEEET,
i GRS {

2 PATIEA);
3 }

HMTZENERTR, MRFEREARIES e, WHRAT i1 IBTRPATHUTIEG, SNHHT
it EAREBAME;
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A4 Y

i if & a5
(wm@ ] b J

2. BIRFIRR
BRHTZIRFIMRS, BJLAER if-else BOZRN, HIEFEIVOT

I if (GkfFERIEA 1) {
PATIER) 1;
Poelse if (FfFRIE 2) {
1 PATIER] 2;
5 } else if (=) {

w Do

7 }

HUTEEINTERZR, MRFGRAN 1A tve , WHUTHITIES 1, BNEESFAMFEEREL 2,
FA true , WPYTHATIES 2, LU, BESSREE— M FRERIATURIFIMT.



frue

#ATiE 91

import java.util.Scanner;

/%%

* @author : cunyu

* @version : 1.0

* @className : Main

* @date : 2021/4/15 15:45
% @description : ZfFHIMT
%/

public class Main {

false

#ATiE92

public static void main(String[] args) {

Scanner scanner = new Scanner (System. in) ;

System. out. println ("iEHI A% 7)) ;

double score = scanner. nextDouble () ;

if (score < 0 || score > 100) {
System. out. println ("4 NI EUATE0-1002 7], AFFEER") ;

} else if (score >= 90)

{



System. out. println ("A”) ;

} else if (score >= 80) {

System. out. println ("B”) ;

} else if (score >= 60) {
System. out. println("C”) ;

} else {
System. out. println("D”) ;

Process finished with exit code 0

switch

SHEAVFEER i HTAMRRS, ERBEELER. LAY, BAIMATLUER svicch RHTEN, B
JHE— N EZERETEE, Mo HARIISZ.

switch DXANEEBIVAIT:

switch (RIER) {

case valuel:
PATIEA)L;
break;

case value2:
WA,
break;

default:
PATEA];

break;

)

BIHMRANRE, AEPTHNETFIHTIES, M default FRPUTIEORTUMR svitch FX
TURPCECRIRS N AHMERT R THNE S ;

—A switeh HISTBITT:
import java.util.Scanner;

/%%

* @author : cunyu

* @version : 1.0

% @className : Main

* @date : 2021/4/15 15:49
% @description : switch

%/

public class Main {
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12 public static void main(String[] args) {

13 Scanner input = new Scanner (System. in) ;

14 System. out. print ("iEHI N 1Z A E G ) ;

15 int grade = input.nextInt();//%E X grade H 3HUEE AL 5 (135
16 if (grade < 0 || grade > 100) {//#i N\ IH)# %36 N 0-100
17 System. out. print1n ("4 A\ [H R4 1)

18 return;

19 }

20 switch (grade / 10) {

21 case 10:

22 case 9:

23 System. out. println ("% RS F5") ;

24 break;

20 case 8:

26 System. out. println ("iZ 24 N4 B IT7) ;

27 break:

28 case 7:

29 System. out. println ("iZ 4 @i HEE") ;

30 break;

31 case 6:

32 System. out. println ("% 4 GEA L) ;
38 break;

34 default:

35 System. out. println ("iZFE RGN ER) ;
36 break;

37 }

38 }

39 }

bRT EEROFERZS, RLAERLI TR

1 import java.util.Scanner;
2

3 /%%

4 * @author : cunyu

5 % @version : 1.0

6 * @className : Main

7 * @date : 2021/4/15 15:49
8 * @description : switch
9 */

11 public class Main {

12 public static void main(String[] args) {

13 Scanner input = new Scanner (System. in) ;

14 System. out. print ("iE N iZ22 4 NG ) ;

15 int grade = input.nextInt();//5E X grade H 3R B4 % N\ 25
16 if (grade < 0 || grade > 100) {//fii\HJ4EEEE R A0-100
17 System. out. println (" NI NGH1R") ;

18 return;

19 }

20 switch (grade / 10) {

21 case 10,9 —> System. out. println ("iZ==4 @i 757) ;
22 case 8 —> System. out. println ("% SR R UT7) ;

23 case 7 —> System. out. println("iZFA4 KRG HEE") ;

24 case 6 —> System. out. println("iZ2# 4L MGIFEEA SR ;
25 default —> System. out. println ("iZ 4 4N EH57) ;
26 }



28 }

MEFER svitch DXEEAR, TEREE—ERIMN:
1. switch FP™TEEBIFILIE: byte . short . int . char . String (BJDKLTFHR) ;
2. svitch BORERANERPEERIING case R, RAEHTEHRIRENES, E283)

break ZALEHRHAT,
3. BUARBIRT, —RRERIBE— default DX, ATRLEZXINERHAHITER

4. TERGS

LENEMETR, IHEFTBRRERENTE IR, FIIRIUIFELAR 35S
FEREKITTERY, TRENREH TEAGEERERETE.
BIEMED, MBI AEINED, RRAMEEHENEIME, Javath, BREEEELSR

E’giﬁﬁjﬁ while , for . continue ., break %o
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while

RSEAIMEE—NEB, FEMFHE 1+ 2 + 3 + 0+ 50 NER, (FREEADIR?
XABA:

/%%

* @author : cunyu

% @version : 1.0

* @className : Main

* @date : 2021/4/16 9:35

* @description : while

%/

/

public class Main {

public static void main(String[] args) {

int sum = 1 + 2;

sum += 3;
sum += 4;
sum += 50;
System. out. println ("1 + 2 + 3 + «eeeee +50 =7 + sum);

XABHARR T, HEE 50 BEMELRE T, RUA 1000,10000 EEEX, ENIEFRENF
AT RESTE. XMHEBAIMEHHAEIRBREBEITE, BBRE/LUHSSIERITERE? £
Yes, XELER(IX—/NISEHEIRIER.

/%%
* @author : cunyu
% @version : 1.0
% @className : Main
* @date : 2021/4/16 9:35
* @description : while
*/
public class Main {
public static void main(String[] args) {
int sum = 0;
int num = 1;
while (num <= 50) {
sum += num;
numt+;

}

System. out. println (1 + 2 + 3 + «eceee + 50 =7 + sum);

Process finished with exit code 0

M EERISERG], FIR while B, FHAIMEERZANEIAIR, HEEEAT:
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while (K& {
PATER];

RERENN true , ERHEAFUTEFRIFITIED, BEIREAND false , LRIEBRHER, &~
BITEFRIFITIES.

BRI EERIEAZI, EBB—F while 22

do{
PATIER];
twhile GRIER) ;
RENEAXBIET: dowhile g £El BEA true , BEDLSHUT IR,
/%
* @author : cunyu
% @version : 1.0

* @className : Main
* @date : 2021/4/16 9:35
* @description : while

*/

public class Main {
public static void main(String[] args) {
int sum = 0;
int num = 10;
while (num <= 9) {
sum += num;
numt-+;
1

System. out. println(“sum = 7 + sum) ;

Process finished with exit code ©

/%%

* @author : cunyu

* @version : 1.0

% @className : Main

* @date : 2021/4/16 9:35
* @description : while
%/

public class Main {

public static void main(String[] args) |
int sum = 0;
int num = 10;
do {
sum += num;
num++;

} while (num < 10):

System. out. println(“sum = 7 + sum) ;



Process finished with exit code O

WEZRLAERANELA], 7 while TR, FATEX nun = 10, ARRIKZ nun < 9 BFIHFEFNBIMK, T

$10 >9S5, FRLARHNEIME, BEFFTED sun BYEAN 0. MFE do--while FBFEH, BHAIREFEN nun =
10, FAEMEIZ nun < 10 BRIREHEIR, REAEAHEIZIER, BNBEHER, $TEE s BYER 10,

WBRLERNARHIT 7 —IRTEIR.

Atb, HFNIFERE vhile F do----while ZIENIHIEER, MRBNIFRDESTHITRMEIR, NIEEFE
dos=--while , EftBER FiEEREERTLL,
for

o EiE for fBF

BRIF while FI do-ovhile Z4b, BATEE for BIRARFRIER, RESASER—, B
ALEHE 1+ 2 ¢ e - 50 79, ATLAS AN TR
* @author : cunyu

* @version : 1.0

* @className : Main

* @date : 2021/4/16 10:20
% @description : for ¥

public class Main {
public static void main(String[] args) {
int sum = 0;
for (int num = 1; num <= 50; numt++) {

sum += num;

System. out. println (1 + 2 + ----- + 50 =7 + sum);

Process finished with exit code ©

for fEIRENE AT :
for (WITAZA ; 4 1k 2640 SHEEA)) {
TERIEA];

}

for {EMRTHITEERANT

L BRUTORSRG, TLER—MRE, Brlilist— 1 aSE MERETIRE, BEERLUN
=,
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2. FEFIMRIESM, MRS vve , WHENBMMTREINED, WRA ralse , WLLIEEIR, H#
TRMMAEEANED.

3. —RfERERE, PUTEMEOREFEMNTFIRE.

4. BRIGERFMTERIESEM, BIRUAL=APR,

for 1 while ERARIXBIBAET for BR—AREZRTAMEFTEEIAMPRERY, M vhile BIRUAE
=z,

o 1853 for fEEF
HlJava5fg, SINT—FMEEE ror 1838, FERTHFEHD, HEEEXUT:

I for GEBIIEA): AT {
2 // ESRER)
a9 }

1 /%%
2 * @author : cunyu
% @version : 1.0
! * @className : Main
5 * @date : 2021/4/16 10:39
6 % @description : M5® for fEIF

7 */

8

9 public class Main {

10 public static void main(Stringl[] args) {

11 int[] numbers = {1, 4, 5, 6, 9, 10};
12 for (int number : numbers) {

13 System. out. print (number + “\t”);
14 }

15 }

16 }

10

Process finished with exit code ©

Hep, FIHEG—REFPE— I EEELHIESEMERNEREE, MRANEE NS ARNER
EEREENTE.

for 1 while HIX 51

219 FERYFS, FHNTLURI, EAXEER for B, EEESEKNS vhile 83, MERA while
BIRRY, LRILAE—ERE LSS for B, RERNSITRNEE—FRY, BRI tAmRIZER
for , ffé&ﬁﬁ%%;lﬁ%ﬁﬁﬁﬁ while W@?

BE, MRFDEEAADREEEBANTEE, BABAILCER for B3R, WRAANEEAIIREL
B, TMRANEERIEREN, BPALRIUSEER while 1B,

continue & break

break

FTERAEBINETHE svich 1BEYP, FRBREEEENER, REREHTIZIEA TIED.
break #E switch IHFAIPHNAEEZNIRE Y, HIHMKEECHEBIAFRINA.

1 /%%
2 * @author : cunyu

* @version : 1.0


af://n977
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% @className : Main

* @date : 2021/4/16 10:51

* @description : break & continue
%/

public class Main {

public static void main(String[] args) |

for (int i = 1; i < 10; i++) {

System. out. println("i = 7 + i);
it (i ==5) {

break;
}

Process finished with exit code ©

MEREERATRN, = 0 = 5 B, FHUTT break HE), HITMERBET for B84, MABHTT
—IRAYEIA.

continue
continue WEFEENAERRNEFIEES, FTERIFERFPIHZURERR, HmENTRERAER,

£ for fBEAS, HUT continue {BAIE, EEBEEIEINEG, MABHUT contine FRHNEG. ME
while B do---while {EERHR, HUT continue ERfE, EREBEERIZRATURIFIRT.

* @author : cunyu

% @version : 1.0

% @className : Main

* @date : 2021/4/16 10:51

* @description : break & continue
%/

/

public class Main {

public static void main(String[] args) {
for (int i = 1; i < 10; i++) {
if (i ==5) {
continue;
}

System. out. println(“i = 7 + i);


af://n987

i
i
i
i
i
i
i
i

Process finished with exit code 0

iﬂ%@tﬁ&kéﬁ%ﬂﬁﬂ, éll i=25 EY]‘, ﬁ'ﬂ];ﬂ?‘}? continue ig@, ﬁtﬁj{%ﬁ;lﬂﬂj?é’lv_’\ﬂgﬁl Z:EJ\&?—J_'E
BESFIEMER), SARRREE N —RAVEIR, FTLAREHTEDRIERIRE 5.

SFhE A

1.8

BIABEHIT Y Java hfy 8 KEAFIERE, XEXETEHIHIHS BB RIEE. TERNETHE
nF:

- HAEEN
]
« HEF
- BABGE

2. Ei4RE N

FBEE, HLMRSZ MAREIERENTRE—EINFAIMANES. BISERMEEERNEZE
BEI—EF, ARERESHZDRASITR, MXNSRNEFHMUEEEAR, SN TRIRSH
MRS E. MEPRSHIERM 0 FFaits, MAERINIBEMIET 1.

BEEN—MEKRRNREG, EiEEA dhsn [, bl intl] , MIBEEYRUET IS EEEK
AN, 80 int[] arr = new int[10] , F&x arr FREDILAEH 10 4 int BT,

AR

o HAPRTRYIAHEEZBEOAERY, BN 0, FREXIN 0.0, MMHRERIN false ,
o HE-ZeE, HAN (KE) SiATBE.

o BNIEAETHE—TTR, FERIES, R5IM 0 T,

o MNREFESFBAPIE—TR, BERUNRS UERTEERREEDRIA.,

MEE—F, BARENT, BAMEHAR TR, FMBEENIRKE, BIRERES, FEE
Be TR =E), REBEEFEATSRTIEE. MERIMIRHSNEEGMM:

o SR
o aEWEL


af://n994
af://n995
af://n1006

2.1 —#EE0eH
2.1.1 bRk

1 ESHIa
FmiBESat, MEEE X EERNRRISEGK.
BRI RYSE NN T

I BARRA[] B = new HIEFM) TR 1, TFK 2, LK 3,
BEFAE, ATHE, EEL EEAOREHTES:

1 HmeB) B4 = Dok 1, X 2, TR 3
ML REEENGERE—HN, BE_MEINEESE.

1 int[] arrl = {1, 3, 5, 8, 10};
2 int[] arr2 = new int[] {1, 3, 5, 8, 10};

2. TSR
AN, RESFPSMERKEEN /S, BHESESEWIBE.

I BRI B = new HHEA [BAKRE];

int[] arr = new int[5];

1

2 arr[0] = 1;
3 arr[1] = 3;
| arr[2] = 5;
5 arr[3] = 8
6 arr[4] = 10;

PS: TRHENRS N EFRGBIHENKE, W EEMIFHIEERERN 5, FAFIIESENERSI
BRAREN 1, BUHMSREEBFRER.

2.1.2 REBKE
KEERKE, FIREEER length EMHERDH;

1 int[] arr = new int[10];
2 int size = arr. length; // 10
3

System. out. println(“size = 7 + size);

2.2 “HEENR

2.2.1 {14k
1 ESa
I int[J[] arrl = {{1, 2, 4}, {5, 7, 9}, {19, 12, 18}};
2. NS

THEPARNSEAR, —FERIETINKEREE, MA—TIERRAFEEETIIKE, TREE7IRY
KE, FINKESEDRAIT B,


af://n1025
af://n1026
af://n1044
af://n1047
af://n1048

1 int[][] arrl= new int[3][3];
2 arrl = new int[J[]{{1, 2, 4}, {5, 7, 9}, {19, 12, 18}};
!

int[1[] arr2= new int[3][];
arr2 = new int[J[]{{1, 2, 4}, {5, 7, 9}, {19, 12, 18}};

2.2.2 REABKE
AREF—HEE, BAZHEHEETIY, AMRERKENGEEDBIK.
int[][] arr = new int[10][20];

/] RATHIKE

int row = arr. lenght;

[/ RFNEE, MO R R — AT BT E R 51 & 2R mp
6 int col = arr[0]. length;

1
2
3
1
5

2.3 ESMIRCTIENSRIERIX A

FES RIS —4EEEER — R T T RS IEIS RN, BTt EHRE X BT
ahSMEt . FHEEHARKE, AERRGELEHIAIGHE.

BSMEt: FHEERATR, ARRGSRETR MU EHHARE.

3. $iRiRh

BARBANELF R TEHERNFAR N, ZETRMEXEEHITIRE, MEREINNZEHEE.
BER, MEBEETHETRE®R, ARERIEXEEHFENITE.

BRIRFAIE— M4BT

1 String[] arr = new String[5];
2 arr = new String[]{"FW®E", "MWWE", "FHEHEN", "RKZ2I)”, "HT R}

3.1 #R/fE for fEEA
B, BAIRERIREN for BIRRBRIZEE, REBEIHENES NERHRRIE,

/%%

* @author : cunyul943

[$3] =~ w Do —

* @version : 1.0
* @className : TraverseTest
* @date : 2021/4/25 11:52
6 * @description : JJJjj
7 */
8
9 public class TraverseTest {
10 public static void main(String[] args) {

String[] arr = new String[5];
arr = new String[] {"FIWN&E", "MWWE", "FHEMEN", "RKZ7)”, 7B R

// A K
int size = arr. length;
for (int i = 0; i < size; i++) {

System. out. println ("2 ~ + (i + 1) + 7 4tzx: ” + arrlil);

O W DN

DD = = = e = e e e
© oo =N O
—
—

==


af://n1058
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Process finished with exit code 0

SEERTHEE

3.2 1895 for #BIF

/s
* @author : cunyu
% @version : 1.0
* @className : EnforcelraverseTest
* @date : 2021/4/26 9:14
* @description : 5% for fEIF
*//
public class EnforceTraverseTest {
public static void main(Stringl[] args) {
String[] arr = new String[5];
arr = new String[]J {"AWE”, "WWT", "HHMWEN", "RKZT)”, "B KA
int index = 0;
for (String name : arr) {
System. out. println("%% ” + (index + 1) + 7 />yt #: 7 + name);

index++;

—

==
EY
=
E
==
E
=
Y
==
A

Process finished with exit code 0

AENER . R (o ERREEIHEESRETED, HIEBRBEMAESNE N TTRAINAIZS]
&, THE®R for cach EMRNZREENEEATNTRE, MAROEBNTEYNARSIME.

3.3 tEREERD

B ERIRAERE Arrays BRY tostring ) F3i%, TS EREERIEEERIRAN— N FRBRTIV
I, MITFTEDHSK.

import java.util.Arrays;

/s
Ve
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* @author : cunyu
* @version : 1.0
% @className : StandardLibraryTest
* @date : 2021/4/26 9:22
* @description : HndEE
%/
public class StandardLibraryTest {
public static void main(String[] args) {
String[] arr = new String[5];
arr = new String[]{"AFMZE", "MWWE", "HEMEN", "RK2I7, "B KRE"};

System. out. println (Arrays. toString (arr)) ;

WE, HEMEA, ], HEAR

Process finished with exit code 0

LA EROEHFERF—HEEE, MEN 4L, SFRNZERREP— N TER, TJLER
array[row] [col] ;Ei&?i‘ifﬂl:—‘_], ﬁﬁiﬁ?:é&&@%éﬁﬁ’ﬂéﬂéﬁ, E_]-L\,uiﬁﬁ Arrays. deepToString () .

4. SBHEE

4.1 (EAHEFERE
HIPEEZHE, RERNNE S8R, BAHE. REFFS, HITHIFNSEEHEAES
BiBfr: S8—RER, BRANHERIIRE, AEHANT—RER, SHRIH E—RrERVE

oo R
=a—{;
import java.util.Arrays;

/%%

* @author : cunyu

* @version : 1.0

* @className : BubbleSort
* @date : 2021/4/26 10:16
* @description : BiBHF

%/

public class BubbleSort f{
public static void main(String[] args) {
char[] chArray = {"¢’, 'u’, 'n’, 'y, 'u};
// HEF T
System. out. println(Arrays. toString (chArray)) ;

for (int i = 0; i < chArray.length — 1; i++) {
for (int j = 0; j < chArray. length — 1 — i; j++) {

[/ IREN

if (chArray[j] < chArray[j + 1]) {
//
char temp = chArray[j];
chArray[j] = chArray[j + 1];
chArray[j + 1] = temp;


af://n1082
af://n1083

// BIHFR A

System. out. println (Arrays. toString (chArray)) ;

[c, u, n, vy, U]
[y, u, u, n, c]

Process finished with exit code 0

4.2 fREREHE

import java.util.Arrays;

/%%

* @author : cunyu

% @version : 1.0

* @className : StandardLibrarySortTest
* @date : 2021/4/26 10:22

* @description : FRifEFEHEF

*/

public class StandardLibrarySortTest {

public static void main(String[] args) {

String[] arr = new Stringl[]{"F ", "HEIK=E",

// Herran

System. out. println(Arrays. toString(arr)) ;
// PR PEHE T

Arrays. sort (arr) ;
// He s

System. out. println(Arrays. toString(arr)) ;

Tk I E N,

Process finished with exit code 0

"TRKZI,

PN

5. 8BRE

MNTHAEMS, Java tinEEFELRETHENE, RN —&75%:


af://n1088
af://n1091

iREE Bi& ik

static String toString (Object[] a) E@Hjéﬂliﬂﬁ’ﬂ?—ﬁ%%ﬁ
static <T> List<T> asList (Teeee-+ a) éﬂliﬂ% List

1 import java.util.ArrayList;

2 import java.util.Arrays;

3 import java.util.List;

4

5 /%%

6 * @author : cunyu

7 % @version : 1.0

8 * @className : CommonMethodsTest
9 * @date : 2021/4/26 10:37

10 * @description : HH ik

11 */

12

13 public class CommonMethodsTest {
14 public static void main(String[] args) {

15 String[] arr = new String[]{"AfW&", "MW E", "dHMEN", "RK2T)", "} K"}
16 // B R R

17 System. out. println ("] EI%4l”) ;

18 System. out. println (Arrays. toString(arr)) ;

19 // B FIR

20 System. out. println ("#i4l4%417%7) ;

21 List<String> list = new ArrayList<String> (Arrays. asList(arr));

22 System. out. println(list) ;

23

24 System. out. println ("5 E 5 4L") ;

25 list. add ("H12L4") ;

26 Stringl[] newArr = new String[list.size()];

27 1ist. toArray (newArr) ;

28 System. out. println(Arrays. toString (newArr)) ;

29

30 System. out. println "HHRBTOERE—ICR");

31 System. out. println (Arrays. asList (newArr). contains ("#Ed7 /1 7)) ;
32 System. out. println(Arrays. asList (newArr). contains (" ER+17)) ;
33 }

B E HRNR(L)

1.BS

RIECEH T Java FO—LLINGIERE, IDE (EF. TENREUERE. BFF. ERIREUREERE S
KIKEE Java BO—MZORE - HRMNREFWE.


af://n1108
af://n1109

2. ftA2HEMRIR?
FHEEENS, E—FHETNRIIR, SIS E i VSR — R,

MREE IENRERNE— T, BEAENLEETHEBEENEREEN. FERNSRERRT
5, WRENEUHBEIAFETNE— TR, TEERESN. — 2R 8, 5— T2 ahfE. A
MRERBNEER, BIINSRAMIEEBHITRE, TR RFIERHITICR.

EXZEI, B—MRESINE BRERE, B— " EFRGIFKit, STLAEARN FEXE:
BB —RIFREZESE &, BBPAMRZEATE? TEHMARRNSAIEFRESREIRENERE, ik
{RREFRIZHE—!

1L EEMR: FIHFN, IR, BERERE, RET8, FEINEEIIRMT!
2. EMERE: SeEEX, &, B, B, ARERREA. IR, AR BixE
Frak, EEEFEREIETFE!

XA LUA IR A RO R -

- EEEE

o fim: MREEF; LIMIFRRBECHMtERINE, SFNIE, RIZERC.
o RR: FB4ER. AHEM. 7A5TE, UBIFKH, EZRIBCH, IR XAEZE{bR
xR, NIGHEIMHIER, ! BESEMA—FT, BERFIIAFIBERHME.
- EHENR

o R MEERE; LEBCH, RINEMAEINAEMILRST.

3. R REISKERET
1 E—HAEEN SRP

NIRNBE—INRERN, EME T —PRMZAE—MREZHIRE. EHEREITIEEE—, T8
AER.

FENMIFRR, FREODEFE. N, EER, IRBXEAF—HRE—1EP, BATRHRMELL
XHAIRIBOIER S, BRALLATIZMR SRP R, BAIMAILUEMISEDA—1K, NS EEE.,

2. FFREEEN ocp
E—MERRS T REF A, EXNTHEXNEHDN. halERILUENINEE, (BRAEIEKIIEE.

HRR, — M RULUETT R (MIEMEESX) | ERNTRTIECENEINGE, FEENE
.

3. EFGEHREREN LsP
IEFRAE IR QR R KA HIMAME TS

RIZBMWANSE Father F Child , HAR Father 2 Child AR, APATEHITRERRS, Father ZEAILL
5| child &, RZEART.

4. {REEIEREN DIP

BERAIERARIZ R THRERAER, TIRIZEERE TSR, MRANIZEETEARSH, EEK
SEINZARA TSR

thEtEi, FIITLUSRESESYHMEmELR, BREFAX—SYR BRRER", AEHEYEEX
TR SRR E T BEIRIER


af://n1111
af://n1138

5. EOSBEEW 1sP
ERIHELRBZS N SRR P REXEO, MARRA—MNEREO.

4. EIMXISRAY 3 KiFHE
4.1 F5%

F SR EIESRBUCEIRI T AR, RaHRBEA—MEEXREKRINNSR. NMEENSRAERL
IS, RSMEALAEAYED, ReABINERMMZEM.

1 public class Hero{
2 private String name;

private String skill;
public String getName () {

3
!
)
6 return name;
7
8

9 public void setName (String name) {

10 this. name = name;

12

13 public String getSkill () {

14 return skill;

15 }

16

17 public void setSkill (String skill) {
18 this. skill = skill;

19 }

20 }

STFLAER] Hero 2, BEET nane . skill ZEEME, WERBR(IMEEFREL Hero BY name FOI skill B
HE, IPAFRBEEE et 0 FERIKE, MUIRENMEELTXANELHE, tEREET et 5
/255*51__13751i§§o

IR, FSETFEHEN, WREBERHA, MEENMAIEEE, FHEEEERRINAYTA.
4.2 4EE

NREZJE, FRAULMNERMSSHTHE, XFE—FK, FEMALEKEREPIE private BIEMERT
%, NMRETRBNERM.

BRSLINT 150 XER, BRIBEAIMER—E Shooter HEKEB lHero , BRAEIERATFETIAEL—
RK51RM, AEB%5 | RERENTFRER.

Java HIRHT— KRBT extends , NMIE— IR —DEEILRPERR, EREAAT:

1 public class T35 extends R {}

1 public Shooter extends Hero{

Heh, RIS (BIEEEESE) |, W ERMIEPH Hero , BIM—MENINUEMFZE (B
uqJ&fE:t) , tbqu:EﬁEU Shooter ,

1 Hero shooter = new Shooter () ;


af://n1163
af://n1164
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BEEFE—X: TEJava i, EQEERHE,
4.3 BE
FMBZ%, MeRRENNsR, RMHNAERS, RIEZRA:
| RIHKH MRA - TEHMR,
ERIRRHEEOTEXAS | BRET ISR FREERTIENLANS, REEFIT B,

ZENALDARERESSMIETRES, Hp, mERNSSEEDENER, MiaThHEESUERNRE
TEFFE X AYRISR 5 | RRTE MRV B RS EEIE  THAIE A BEHRE T K.

ERE— N ESERRMENERETHES, JLUBIIAT=AREMRKS
o B

- B (EB)
o [ALE

INRERTHRBIA L=, BBALSSERETIHES.
Z&1, FWRARREEMKRRTTEN, BRELATREN,

L FRARREE: FEELH, ETHEELDR: 18 jaac WIEN, SELDONRXKHEEHZE
2, NRENRERT, MRLEMSFFRM. MA jova BITIUER, SEIRRERINRZE
BREPRIE.

2. ARAKRBE: RFELTH, BITEAR: B jaac WEN, RELONRKKPEREIZIE,
INRBNGRER), MRREASRERY. TA java BT, SLRERIRTFRFRIS
i%e

FEE mRNR(R)

1.5
ZITHEHRNSRFEENEE, SKHREEERNRHEERBEE Java FRIAIL - 22, LUIRERSEHEX

MR, LB, 5iA. 51IR%

2. X5%%
BB BEENG, BITERSABARY, TEY SE—ERERS, hnes. 6. &
... XKE—SEB TR AT LG — NIRRT, FISE (RN iX—LE),

public class Pet{
/] BF

1
2
3 public String name;
!
0

// B
6 public String furColor;

7
8 /] R

9 public int age;


af://n1178
af://n1199
af://n1200
af://n1202

BTYRXNEZE, BREITRNN—MER, REXMERIEIMESIE— M EREY, X
LoD, FAU MR,

1 public class Pet{

2 /] BF

public String name;

4
5 // B

6 public String furColor;

7

8 /] R

9 public int age;

10

11 public static void main(String[] args) {
12 /] Bl AR

13 Pet dog = new Pet();

14 dog. name = “fHE";

15 dog. furColor = “white”;
16 dog. age = 1;

17

18 Pet cat = new Pet();

19 cat. name = "5

20 cat. furColor = “orange”;
21 cat.age = 2;

22 }

23 }

REEER, KPRXNYSRHERHEREE, MNRUSELFENERSIAI, £ Java &, DRFEIRIT
K, AT REEIEFERANR.

3. [BiE

BN EWEEECHNEF. EBNFERF RIS, MXLRSHIE— KRS, mEMEaEE
BERJLAREASR (tbun EiAGlFHry int ) , RETLAZRSIAERE (LdflFHRY string ) . TE
JavaIBEH, XEBUHIUMKREE, AREENGREXNIERIME, EE—RBEE—EAR
BRrIREETIA, BD:

ERRTER—RIAER, BPBA—REBRNE.
ERRTERSZRIAERN, BANRARIEZE.

*TFEZHNDENE, HESENEEEBHRM (Java FFAFM) , TEMEE: https:/github.co
m/cunyul943/ebooks

PRRZERITTEE XTI, —RRRTHFEEDRUE, ERFEMER.

L BT B RS - WIARE

Himaes BB4H RRIAE
gz&;i—ﬂ byte . short ., char ., int . long 0
B float . double 0.0
HARZE boolean Fallee

5| R 25, EO. #EH. String null


af://n1208
https://github.com/cunyu1943/ebooks

ZihENE, BERFELLE—NR, AREIHRE.MRFEATSUHRHITIHA.

4. 7k
4.1 FiEHIENX

MFREZE, BIMNRIEEBEITSHMAIINGE, MEEWEREARA. 2.

BEBMAVERIS, ERBOMAILIA Bk RETRR. MBSEMEER TP RIIHT
HRESHEBIRTIIRERIED, NiESUBRISE BRI 4R,

1 public class Pet{
2 /] BF
3
1
5

public String name;

/] Ef
6 public String furColor;
7
8 /) R
9 public int age;
10

[/ WEZR TGS N 7 ¥
public void eat() {
System. out. println("Hz 74! ) ;

(3] >~ w Do —

// BRI 5 7
public void bark() {

(@3]

N = = e e e e
¢ -

8 System. out. println (“BRAL ! 7):
9 }
0 }
FERIENAELU T
1 B RIEMERE k4 OES51%R) {
2 THEARARNS (T EHATRIThRERAD) ;

3 return JR[EME;
! }

Hep, EIFFEZEBLAT 4 FARAYGEER:

L default : BUAHABABRIBER, TER—EATR, TERTEN
i%.

. BBAIXLLAtEA]
%J‘G, —igRF

CEAOCXRE S

2. private : FoMERB—EFAN, ERTENZENRL, BEIR, BABERKEmE (IMD
%) .

3. protected : RNE—MERBEFFEFEINRN, EETEINTE. Bi% BEEN, St
Bt (IMERR) .

4. public : XRNMEEAN, BERTEME. O, TE. L

{EimeF =[IES FA—aA FxE (F—8) F*E (FREL) Hithed

private

default

protected

public


af://n1238
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FE, FIBME—H, WRBRA—E, BAEBELLE— Java R, ARBELHRE.HiX
B(e..... BOFZVER.

4.2 AR R

TXFrik, tEREERM/LA:

1. FEERAUAEREEN, MRBRERINE, WEREEREAESRREERNT, SFARE
REENSZE, NWEBEIREZEENEEAN void ;
2. FERAUASHN, HI EAFHAETEHERTSHN, BNRRNERE, Miyglnt
BOEENSE, BITEER FSHR0SE,;
REERE, LA R TIRSiE:
1. BELIREE

public void methodName () {

w Do —

}

2. TEBEREIE

public boolean methodName () {

N =

return false;

}

3. AEXEOE

public void methodName (String name) {

W DN

}

4. BEHEEREE

public boolean methodName (String name) {

return false;

B W N

1 public class Pet{
2 /] BT

public String name;

// Efa
public String furColor;

o -~ (o2} o1 =~ wW

/] FE

public int age;

// BAG IR B R 72
12 int getAge() {

13 return age;

16 [/ RS ITE

17 void setAge(int age) {
18 this. age = age;
19 }


af://n1291

DO
o

// W ZR PSR T i

Do Do Do
w Do

void eat() {
3 System. out. printIn("IZZ< 0! 7);
24 }
25
26 /) SRR 7o
A void bark () {
28 System. out. println (“I{re! ”);
29 }

}

M F7aiEaEBNAaN, ERE—EHRN. EA—RMS/7EME— MR TA, il —iREE
PAzhialFrsk, mIRESAMREES, WEAS— M RELBIEZIN, EES RANE—NFEE
BEAXSE.

MR—ATTERBREE, BALRTUERAS, —BHEE, PBARNTEZTIEER. i, LT
RN ERIRIBE SRR 2 — Y.

-
* T return

1 public void fire() {
2 System. out. println (" JF ")

3 return;

1 }
o ANE return

| public void fire() {
2 System. out. println (" JfJ-----");

3 }

MANR—NEEREE, BPALE return BIAVRE, CRNERSEFIREILER,

public int sum(int numl, int num2) {

1
2 return numl + num2;
3

}

43 EE585H
tesh, BRSAMREI T /5%, BB ATESNER Y, NTEMREEESHEHZENXE,

1. 5
FREEE, HELHMEFETREFAIFHENAENSSINEERHTINIERTRS, EEANSHRETS
SHROEI, BEAREERXRNFEZE,
BER, FANSETIREEEFAENE, BIYES, FEILURREECHNEE, NMEEHEX XS
FREMTA,

1 public class Hero{

2 public void fight() {
3 System. out. println ("} }") ;
4 }

5 }


af://n1329

pubilc class Shooter extends Hero{
@override
public void fight() {
System. out. printIn ("t fis L") ;

(&2 BN VU I NG}

6 1
2. BF

MEZHNEILEEUS RIS TRERRRE RN —MAO . — P RPFESTMERTDE, EftR
BARRRSE N EEE KA.

EIEAsK, MR Java BI—PEp, BAITLIEIEZSMERRFRIGE, BRXETGEZANSEHINIR
EEBFARE.

public class Calc{

1

2 public int sum(int numl, int num2) {

3 return numl + numZ;

4 }

5

6 public int sum(int numl, int num2, int num3) {
7 return numl + num2 + num3;

8 }

)
10 public double sum(double numl, double num2) {

return numl + num2;
3 1

4.4 SEUEEINF
THRESEIEEE, SoRT RIS RS,

£, ETRRANMESETTENSEH, JUREE. 8. REA. REE. KTCTSEAFEEN
8, FEH{T5AERN, #eERErE, NmEXEERBETE.

e, woEEXR, O AR, BRNRARREERITERENNSE. AR
TR, FAXMEENLE.

Java Ff, FSiEMSHIEBH 2B EERAEISRINN. MBEES, MEEERISEEETS
RS, FAHERINRLSRERS, MEBNEHLSXETHEFIHEIE.

EREIEXOHR, Java PRIBSFHIREBNSHERIEFMHIOEIEE, m5IAXENSHIEHER
EfFfERdELHE.

5. 13iE%5i%

FEBANRTES (RHENSR) HEK, BRASFISIE— I EfRR R, BERIEECErELE
thECIREN. ATTIIX—IN6E, XEHMERFATTLURINGZR, WImAZIX—ERY, U ERREEYIE
FeHb.

// E SR —AN S

Pet pet = new Pet();

// AR T B

pet. setAge (3) ;

// BV E R R N

System. out. println(pet. getAge () ;

DN =

o Ol
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ALARIETD BRERGENG T ZRX—ERR, BRHENFERENVELRS, WHES
RERMERMEERRITEZX sctter 735, —BER—, WEHIREPRSHMEET. BRI
BT, BIRE—MEBERNTTE, BRI EELRNERIEARBEIEIaL T Ie?
BEER Yes! B &
XEHEHEA AT LARBEI—SRRIT00E - BiERiE, FMBIIEITE, MEEX LTI LIARNnt—
MRS, FHREIRISRAMELE, LITHREEX MG ZRMFIRZAE. IS5 ARSI T

I B KA GBS {

2 e
}

Hsofr EEFISIESLAIRRHERMERBR TIES LT, RFTERIREHHISERIEIETE. L
ERFZE rer PSEHI, BAIREBWNARECHIIETTE.

public class Pet{

1

2 !/ BT

3 public String name;

A

5 // B

6 public String furColor;
7

8 /] R

9 public int age;

11 /] TEBHIE T
12 public Pet() {}
1

14 // BT %

15 public Pet(String name, String furColor, int age) {
16 this. name = name;

17 this. furColor = furColor;

18 this. age = age;
20 }

L ERAMRARGH T SRS AT T e RMERIMES A, BRY EEINMMEIEEZS, Bl
BRI LRIER RS HE R BIEAEIETT A,

Hp, TBMWELZE FUMFE) ENREISRET, RREZEAEIEIYRABIEIAME, MBESEIETX
FEIAXIRET, RS A LR SE AT SRR E.

ZIXLATLURIEL, BHTEBTIE, WiEmEEERERER:

L RBEEREE: 2, TeEWSEENTSIMIGERE, eIRaRREEN, meth: 84
KEIARETTE.
2. FBEBRRE—#: YHREESZNEFNRE—H, BUCHAREESET.

BTWIESGEZE, BAICELOIRHMAIERE RN T, MARBEMRIUEERSEN sctter 73
ERAIASEG).

1 // WIS ME T %
2 Pet petl = new Pet();
// WA S %
4 Pet pet2 = new Pet ("fi[JL”, "FE”, 1);

P Tips: MFEHIREMHE, FEREETERNR, SEERBHERIAME, BRRIMER 0,
FRBEOMES 0.0, WRSEEENMEN false , SIREENAMEN null,



6.5|F

BEARIE T AREEXMNRIAR AR PR —LXBAIRRONSR. BlE. A0S, BBEAImE
PRBEEIERSIA.

FME51A, ESECRFIMNHMEMEL T RET. RESRICE string XMFFRIIEIESE, L
FEBAIEBZE— string WIKRAT, BHEIET—5IA.

1 String str = new String ("F/FHIE") ;

Hep sir BR—ERE, BR—5IA, Ba—NMEN "HiiE” #Y String MR, [FERANRINIES
EXA string R, MBEER st XP5IARNEE.

>K 5 S }]

PLERATRAOZ— S IBERE— ISR, EEFRNIEILUBSNSIREEE— MR, MFRRE T
—WRE, AMUREILAFF, (REZBETLFF, (REBEELFF. MXAHERREMFE— N8R, mER
ENAMES TSI,

1 APSE 3

2 String strl = new String ("FIWIE") ;
3/ KRR 2

4 String str2 = strl;

5 /] R 3

6 String str3 = strl;
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51F2 2 |F1 2|F3

QEZMEE

7. JavaBean
JavaBean WHAJLAFRASLARZE, EXNSAIUABERERPIERIR, SWF—MRER JavaBean , EXITE
EHEUTEK:

o FRRTEHER private E1f,
o REMRTEAXINAT getXox () /setXxx () FiK.
o WIRME—MIERNTSEIERE, MBESUERNETEIARE,

BI\E HREMNKR(T)

1.BS
EZEIXES, HEITEMEA 3 KiFE (H%. 9%, 235) NEEXNSIEITHRY 5 KRN (SRP,

OCP, LSP, DIP, ISP) . LtAh, FiTEH TINMIEIE—E, FEEIREFWNIEE— YR, AE
ENRTEPNBMEATTE, FXIEET AN | B T R,

BT LEEC G, SREIREEZIMENRIBRINR, TERASTTEWNT:
- 8

. IR
o jar XIHRYEUER

2.68

BgMEAEX2—MER, EE=. Fh. SREEFA—7FEF. HY, FRiNEREe B
HRAPET— publicltil 2%, IEEBSEEAFBMERERPKE, SERNBRIEIIFH
PublicUtil 2§, XAHMEFICHET , EESEMAIBAER rublicitil RV, ZEAXRD EREER
8, EEEBRERE?


af://n1379
af://n1389
af://n1390
af://n1400

FIXXANARE, FF& Java BIBIE(ISABERT. T2, MBI17E Java FENXN T —MEZFTE, B
BANSREHNE: vackage . BIERENG, MtHEZXKBIEBNGRTET.

—RREZHINA: AEEERS + GRER, MELIPEHERENE.
BUKEIRAY PublicUtil SLRBUOT:

1 // HHEELA
2 package caocao;

public class PublicUtil{
5 1
BT PublicUtil S¥XIBIIT:

AL

1
2 package zhouyu;

3 public class PublicUtil{
1

®

}

LeRT, WMREESSERAERMIIHAIEER rublicitil 2, HRFALUEISINGIIFENE, A
BEER 0. k4 BSIRETRHITE SR,

package zhugeliang;
import caocao;

1
2
3 import zhouyu;
4
5

public class Util{
// AH R R F AR
6 zhouyu. PublicUtil. xxx () ;
T ......
8 // A8 A
9 caocao. PublicUtil. xxx () ;
10 ......

PAERREHRY inport (RETEEMARMARTIE, BRFMERFER. ATeHEn T 8aERm
£ MRHREEAZ ARG, BEAHE? HLREE, RFBREEFPERXET imwort B
AIZERERISA.

BEERE, JLUAZILATAIER:

L BINEEREEEXAIR S ZOBAMER— MY, HEENEKRSER.

2. BBEXHE—R, RATHREERNERESN. B—1EPRERRE, FEEHFRIEEATLL
18E. BEERMRNTREHINE—XZRER, BIINLENERHMATLIILAR S, A
BERIERIPR,

3. ERNSERETIHENR, REREENENIRNES sEEEELRIEPRIE,

3.8
FrBiIRg, ERSEEFBEONREHTERRENNE, BHEECEHEEATE, FRIEEER
B\, METIBREATIREFERITH, T3 Java JBEHTRIFE, FOEMEPRSRLES
EEAS.
£ Java B, BEEF=MIEAS, BI1052:

e //: %’?ﬁ'ﬂiﬁ

o ko) BITER
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3.1 BfTiERR

BITERELUNFHIL // FInR, ZRRRERIITRE, —REAEFEIRNASTROMS, LT
HE— M ERITIERAISLA,

/] FE—A Java EF

1

2 public class HelloWorld{

3 public static void main(String[] args) {
4 System. out. println(“Hello World!”);
5 }

6 }

3.2 24T

BERNCEIRNABHE /+ M« ZI8, ZFREREZENRTHERINTERERE, UTE—
MNEATIERAISLH.

1 /%

2 x A Java BT

3 * XRVFZVFE SN — T

5 public class HelloWorld{

6 public static void main(String[] args) {
7 System. out. println(“Hello World!”);
8 }

9 }

3.3 XiEiERE

MEERNSTIRRG, EREHIMEEIRNABEIE /= M «/ ZE, MSEERIEDR
MIERERANXBIFET: BRITTLURIA javadoe TEKIRBOUSERE, AEER— HTML XXBY, 2%
AT Java EMFTIRAAT API 32, LATE— N SERRISEAL.

1 /%%
2 * A Java EF
3k REVFBHFHALSH—METF
4 */
5 public class HelloWorld{
6 /%
7 * ERREL
8 * @param args FpRESHF|E
9 */
10 public static void main(String[] args) {
11 System. out. println(“Hello World!”);
12 }
13 1
RERIIBERIR, £/ javadoc SRR ERSHEER— HTML X,

1 javadoc HelloWorld. java

MM ERELL TR ER, (tABRSEEIENMS, TEMS I REEFTEREAIS.
1 EEXHEERES%
o KiER
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R, FrBRER, MEITXIBNEANRE, SUARE wort ZfE, BXBHHERENZ
Al. AR SEERA9LA:

/%%
* Animal, W)
*/

public class Animal {

}

XEFEIENR, £ /- 1 » ZENEMTER, « BAE9XAN, UL, EXERET
SEMAYETS, LEAISEHISAEN MR SIERY.

1
)
3
1
5

6

/%%
Animal, zh¥)ZE
*/

public class Animal {

}

o Bkt

B, HATREHMEHXIRPTENER, COUMSERTERRITTEZR. M—RBR T, RFR
BRiZITERITHREZ Sh, BANEBERIN MRCHEI T EH TIER.

txic 588

@param variable description BFNEBHa1A 20088, AJLAGIEST
@return description FRFHALRERIRENE, SIS T
@throws class description BFERZAEEUsEIEHNSRE

LATHE— N3 &ERAIsEf:

1
2
3
4
5

/%%

* SRIECZh

* @param numl %L1

* @param num2 %2

@ return PELZ

*/

public int add(int numl, int num2) {

return numl + num2;

}

- FERiTE

FRITREMEENL, HENTRPFRRE, BT HEFRIIEY, UTE— P FRIENGF.

1
2

S o1 B~ W

public class Cunyu{
/%%
N
*/
public String wePublic;

}

SR, MRFAERIE—FRATERDESITRNE, BALISKLATER.



public class Cunyu{
/\l//\"

public String wePublic;

FMAIVEZTUN, iREMEZS, TLUREECHNIERIEE, B2 IntelliJ IDEA F IDE 1, 41
XML TIZZUL, IDEA %1%%’:%¢7‘5ﬂ$%:‘:t%52%—%¢7’5ﬂ, X—RBEE LR

2. SIMAHRENSCHERE

BRIRBUT—RARE, HNFEERKTRIBAIARE, IBAMALAER JOK hATRAtRY fn
SRIBEUUIDRIS I ERE,

* HH—A Java PP
* X R EA SN —NET
* Qauthor FHyIE

* @version 1.0

public class HelloWorld f{

ERE: AL
*WHm1m\LmuéﬂWK

public static void main(String[] args) {

System. out. println(“Hello World!”):

AR LA T ap ST LA B JRIS A £ 2R

javadoc —d helloworld —author -version —encoding UTF-8 HelloWorld. java

U ESRSHERRZ, X&A AUIRENE PRI TR, FHSHEHAIS A
NHRT, FAEEXETESEFFENRE, WEBHoINN .

IE7E IN &R 32 4 HelloWorld. java. ..

IEfE#IE Javadoc HE...

EEFECSZERBF: "helloworld/"

#n# Doclet R4S 11.0.13
EEWEMBREFEMELNN.

1E £ & A helloworld/HellowWor ld.html. ..

1E 7£ & B helloworld/package-summary.html. ..
1IE 7£ & p¢ hellowor ld/package-tree.html...

IE 7 % B helloworld/constant—values.html...
EEMBEREEFEMEMNES ...

EE & A helloworld/overview—tree.html...
1E7£ 4 B helloworld/index—all.html...
EEWEMBEPNRS] ...

EE & A helloworld/allclasses—index.html. ..
1E 7£ & A helloworld/allpackages—index.html. ..
ETE % pthelloworld/deprecated-1list. html...
EEMERBENERS ...

IE7E £ B helloworld/allclasses.html...
EfE &% fihelloworld/allclasses.html...

1E 72 & pf helloworld/index.html...

IE 7£ % B helloworld/help—doc. html. ..




PRI FIRIFIBEN T

, FIFEARY index. hinl FLRIABEEIRERISE TR,

helloworld

=L

allclasses-index.html
allclasses.html
allpackages-index.html
constant-values.html
deprecated-list.html
element-list
HelloWorld.html
help-doc.html
index-all.html
index.html

jquery

member-search-index.js

member-search-index.zip
overview-tree.html
package-search-index.js
package-search-index.zip
package-summary.html
package-tree.html
resources

script.js

search.js

stylesheet.css
type-search-index.js
type-search-index.zip

PEFPPPFPPFRiDDPPFPOPP I DDDDPDDDDD

CR=CE tT

SEARCH
BEEE|TRIGES | 5E  HERN: TR 8B | 5

2 HelloWorld

java.lang.Object
Helloorid

public class HelloWorld
extends java.lang.Object

WA Java BFF KRV EHEAR

(23

10
fra:
HE

HIESHE

i
s W

HelloWorld()

bz i g

L AR
BSTRAR Bk R0

static void main(java.lang.String(] args) e TN
NS ER 53 java.lang.Object

clone, equals, finalize, getClass, hashCode, notify, motifyAll, toString, wait, wait, wait

HIEEFTEN

HelloWorld

public HelloWorld()

BEHAREN

main
public static void main(java.lang.String[] args)
EHsl: AL

on
args - LfHBHTIR

ans [ » ouw 23 mw




4. jar CIFRIBIEE

HIXFIXN, HEZANNERST, RNIEEFF Intellis IDEA SEXSHTABNITE, WNRBE,
LRt FAEENEES.

NIBRRMEB TEREMRY, SREAREBNTFIA JOK FrigdtayasSiT TR, KelE— 1 8e I
AY .

B, BAUARFTEEE— e Y Java IR{CES, AR .

public class HelloWorld f{

public static void main(String[] args) {

System. out. println(“Hello World!”);
}
}
®E, FIE XML HITRIE, RESERRK FIREN A,

javac HelloWorld. java

wiE, FA ARG ERMBIF IS THT B,

jar —cvf hello. jar HelloWorld. class

Hep o FelE— 8, v FTeIEIRERTENESRETRIER, « NRRXIFEMR
CEE=

=a, FRALTHSRET .
java —jar hello. jar

NEARLITF HRF VEEER, SRS FiRBEERRRENE. XERAFNERE
= SZAARERIN B,

& ~/helloworld 1s 15:41:23 ©

HelloWorld. java

¥ = ~/helloworld javac HelloWorld.java 15:41:24 ©

¥ = ~/helloworld s gy 15:41:30 O
HelloWorld.class HelloWorld.java £

¥ = ~/helloworld jar —cvf hello.jar HelloWorld.class 15:41:35 ©

B NE & A
E#AEZM: HelloWorld.class(& A = 426) (fH = 289)(E4E 7T 32QQ

JP—

¥ = ~/helloworld java —jar hello.jar P 15:44:22 ©
hello.jarfig B EFE LR M : AN

FRE4ER 4 TFFNIBIEERY . BIkRT 2o, *2E—1 X
ik, Binidg—1 N, LRIBIRBERRIERS IZX M, AREXHFRIALLT

E. (iCRRMZEEREBNNHRERE—TZT)

Main-Class: HelloWorld


af://n1490
https://cunyu1943.github.io/JavaPark/dev-tools/idea/java-quick-start-with-idea

anifest-Version: 1.0
Created-By: 11.0.13 (Oracle Corporation)

Main-Class: HelloWorld

i%&)]l];%ﬁszE, ﬁ;ﬂiﬁﬁt java -jar hello. jar , ?jEE_]-L\,{EEIjJT:EEEﬁiU/EﬁTEU Hello World! T,

BHE mRXISR(Hth)

L 8%

1B

1.1 &6
package com. cunyu. demo

public class Demo {

private String name; /)RR A SR AR
private int age; //HWAAEE. SR E

private int ID; //WAEE. SLHIA &

public static final String school = "RZE/R¥%FE7: //RAE
public static String level = ”SSS”; /IR R, AR (

public int getAge() {

return age;

public int getId() {

return ID;

public String getName() {

return name;

public void setAge (int age) {

this. age = age;

public void setId(int ID) {
this. ID = ID;

public void setName(String name) {

this. name = name;

public void study() {

String subjectl = "JER": //RHAE


af://n1510
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38 String subject2 = "WA&AR”; // R R

39 System. out. println ("> [1: 7 + subjectl + “. 7 + subject2);

40 }

41

42 public static void main(String[] args) {

13 Demo demo = new Demo () ;

A4 demo. setAge (23) ;

45 demo. setId(14000001) ;

46 demo. setName (" /& T-/i17) ;

17 System. out. printIn(“ID: ” + demo. getId() + “Age: ” + demo. getAge () + “Name: ” +
demo. getName ()) ;

A8 System. out. print (" FIEEH: )

49 demo. study () ;

50 System. out. println("*#[%: ” + Demo. school) ;

51 System. out. println("252%. ” + Demo. level) ;

1.2 FEERKRSKS!
1.2.1 kTS

EFEEIRENER, BAT CIESTHEREE, EXELEMNIEDRZIN, —MREXERNAERZ

T, REECELHIZENHSLECEER).
1.2.2 SEfIESE

IRTTEITEZIMIER, T static B, FRE—NEP, BEITE. WIETEMEORZIN,
ERZEEIAMEN 0, HREENMEN false , SIRAXEENMEA null .

123 BSTE(XES)

IS TFEZIMUER, B static (B1F, BOAMESEOIZERL, —PERHPRE—H, BTURHE
B, FHEFSEEX, SERFANEE, BRE—REXS FEEER, BULIBNRE F&XE
AR,

1.2.4 FEfE=E

KTEFRIZE, DI AERTREIRE, FRAESE. WiENESEaRY, EE Lo,
TEOME, BIREAIRIK.

1.2.5 EREE VS BEfEE

5 RREE B
ETEEE s s ke
PR s, wmma TEAE, SRATESARE
OFEET e 7

SHEEA  BEYREEMTE, REXYRAYEEL BETSIERSERMEE, BEERETER
G [IOHZES [IH=ES

1EFR1EK FTEAIES
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2305k, #\O. RERE
2.1 IR FE

2.1.17EX

FMBMSRITIE, MERBAHTA (5% HlE—IREE, BTN FEPHITHREES—E
B9, ATLASSERTTERARRRITTIENR, RSRAI LURZT5 AR X HSRTTiE.

2.1.2 8%

BEN—TMHSTTE, BAFTEERUTHIRN, BIR, B5EE—REEREEX
I public abstract IRE{HZER JrE4 (ZHFIR) ;

AT B—MNis73EE AR RS,

1 public abstract void welcome (String name) ;

2.2 iR

2.2.15EX

METHASHSRTEE, BABSKEHREERT, NRBIIRM—EFRFEEERRTIE, BPAXNE
—EEFEAHEE,

2.2.2 1830

1 public abstract class 284 {
2

}

1 public abstract class Person{

w Do

}

2.2.3F5
1. IHSRIEAEESLHIL.
2. HEREPL—EEHSEAZE, BEHEREANE—ERSRE.
3. HgEFTLBIEERE.
4. WMNR—NERNRERMSE, BBAXNEEARMSZE, EAESREPFERMSKSGIE.

2.2.4{EMH

TEEGERS, ARTIEMETTIANR, WA LU AE X SR T5ikA. AEsRH L7 SRR
BES.

2.31E0
2.3.17EX

EROZ—FHIN, EXHTHRIMHR.


af://n1550
af://n1551
af://n1552
af://n1554
af://n1559
af://n1560
af://n1562
af://n1565
af://n1575
af://n1577
af://n1578

2.3.2 &0

1 public interface M4 {
2
3 }

233 FE

L EOAMHHSRE—E, FEERSLHIL.
2. BOMRZERTIMRR, BIXREF implenents TR, SEHSIUA:

1 public class 2544 implements M4 {

w Do

}

3. MBR—ESCMTEANEO, BAXPKBARMERE, BAPEESREAOTRERMRITIE.

4. FEITFHRPMARIRHR, —MEETLULIS MEON,
2.3.4 fERENSR
1. RREE

BOS, RRTERERER, BM
2. 13iERiE
BEOPAFEEIETSIE,
3. BRAE

JOK 7 ZRE, REERMEITIE, ERMEIRRT public abstract . JOK 8 BY, BEBBRENBIEARNTS
&, K 9 B, BER T AILAEMAAE TR,

2.3.5 HiAFiE

B 0k 8 ZJE, BMARAFERAPENRINGE, BRFECEAREF derault KEMH, MMERED
FHRRIRIRE,

EOPRIFAGIERIE M ASTUN:

9 public static final ,

W

1 public default R[EIMEZRT ks (ZHIIR) ()

EREOATTIAR, FEER:

o BEOFMNEAGEREHSEHE LASEEREFIWES., BNREESHIAGE, ESNHE
EXEIANTERIXRETF default

o BABEHRIBPRTERE public AALIEIEAS, [BXEF default FEEERS.

o WMR—MEIT SN0, MEESNMEOFTERFEEERNEINGE, IBAZEFHVANIESR
BN AHITEE.

LITFE—MFEER RN AN RESHISLHE,

public interface InterOne{

1
2 public abstract void methodl () ;

public default void method2 () {
System. out. println ("EkiL 777k method2”) ;

-~ (o2} o1
—


af://n1580
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1 public interface InterTwo {

2
3 public default void method2() {
4 System. out. println ("2kiA J77%E method2”) ;
5 }
6
7 public abstract void method3 () ;
8 }
1 public class Main implements InterOne, InterTwo {
2 @0verride
3 public void methodl () {
4 System. out. println ("l % /7 17);
5 }
6
7 @override
8 public void method3 () {
9 System. out. println ("l % J7: 37);
10 }
11
12 @override
13 /) EREETHELEEKET default
14 public void method2() {
15 System. out. println ("2kI\ 77 27) ;
16 }
17 }
23.6 8 HE

BRTYBOATGIE, Ik 8 LUSERILMEROFENESTTE, WRRERXET static (i,
ZO 8ShEE e
I public static WEMEFRE J7E4 (SH51%) ()
FEEOPERHSTEN, S8R
o BSITIERSREEORER, FREETSEIEORNEREENREFEA,
o BUREHIFF public AJLIEHS, BXREF static TEEEH.
LU B— MEZO R E ST A A RZE O RS 3 ZRISE 6.

1 public interface Inter({

3 public static void method() {
4 System. out. println ("#4 /77 method”) ;

1 public class Main implements Inter{

2 public static void main(String[] args) {
3 // VB R ERAS

4 Inter. method () ;

ol
—

6 }


af://n1623

23. 780 BH%
BT _EIAMERSSERIGASEZ SN, 0K 9 R EINEOPENFAE S ESHE,
Hrh, #OBEXFAESEIEIT:

1 private REMERMY Fiké (SHFIR) ()
1 private static IREMEZEM 77k4 (BHHIR) ()

MENXBET: FSETTE (FREF static ) BAROAPIRFSITIERS, MIRFSI9AE
T3k (RHEREF static ) UWRIROPRIBATTIERS.

U RAEZOPENFAE T ERISES:

1. ®hERE

1 public interface Interf{

2

3 private void method() {

! System. out. println ("FA47 J57% method”) ;
5 }

6

7 public default void methodl () {

8 method () ;

9 System. out. println ("EkiL 57 methodl”) ;
10 }

11 }

2. BSHERE

public interface Inter({

1

2

3 private static void method() {

| System. out. println ("fAH /712 method”) ;
5

}

7 public static void methodl () {
8 method () ;
9 System. out. println (#4775 methodl”) ;

1}

2.3.8 OMHEZAHXER
IR S IES:bE S

KERZBRBEFAEMWERR, BRIRTRME, Teesx, BRALISENE,
2. FEMROMXER

KMEOZBRLIXR, BERJLARSIH, WIS, RS R — NIRRT EMED,
3. EBOMEOMXR

BOZBERWEXRR, EARTRMRZENXR, BOZEEAILARSE, BalLASRE,
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2.4 ERE

2.4.17EN

EENX, FMBABREMEENERPAIEL. tIRAE A KREBEX T— B 3K, BPAFA IR B
BRER, Hh b KFFIR 1 K—80, ME B RPIREFERIRBEHITEN.

1 public class Outer {
2 public class Inner{
3
A }
5 )
2.4.245=

NR—NRPELT—IAREER, BBAX ARG ERNRIMNBRIPTAMNER, SEAEER.
B2, WR—IMBRELRAIBRIIALR, IBALRIHLREIEIIR,

public class Outer {
private String name;

private String address;

String id;

1

2

3

!

5 public class Inner{
6

7 String age;
8

9 public void show() {

10 // BRI AT LA E BT 0] SR BT 1
11 System. out. println(id + © 7 + age + © 7 + name + ”~ 7 + address)
12 }
13 }
14 }
2.43 3%

Java B, RERERFES AT

1. RRRMIER%
2. BRTSHIERE
3. FBEBPIERSE
4. EBRERE
FXRPAIERE

BERERAME, BT/MNPENMAR, HPmRNERREEEBHERINEmRF public. private.
protected. static ZER{&iMm,
1 public class Outer{

private String name;

private String address;

(&2 BN VU NG}

public class Inner{
6 String id;
String age;

© o0 =
—
—

EIEGREALR BRSNS, AL LA TR0


af://n1664
af://n1665
af://n1668
af://n1672
af://n1683

L NSRS A, ARRIIMEHAIEREATNIR.

1 public class Outer{

2 private String name;

3 private String address;

4

5 public class Inner{

6 String id;

7 String age;

8 }

9

10 public Inner getlnnerInstance () {
11 return new Inner();
12 }

2. EFEOE, BIEREIUA: INEL. MRS HE4 = SRR NEEH S .

1 public class Main{

[\

public static void main(String[] args) {

3 Outer. Inner inner = new Outer ().new Inner();

ol
—

RSP

BSAREMERRET static BIMRIAERE, BHEARENDIINBEPIHSEENHSITIE, W
RERARSSHE RN ZME R AER.

1 public class Outer {

2 private String name;

3 private String address;

A static String birth = 720220222”;

6 static class Innerf{

7 String id;

8 String age;

9

10 public static void show() {

11 System. out. println ("4 /774" + birth) ;

12 }

13

14 public void display() {

15 System. out. println (" FFfA747) ;
16 }

17

18 }

19

CEREESAZEENSEARI S A4, W %4 = new A4, N4 O;
VARSI ARSI AN R, ARBENRIER.
BERSEIRT: shi . s, ik 0,
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1 public class Main{
2 public static void main(Stringl] args) {
3 Outer. Inner inner = new Outer ().new Inner();

4 // ARSI

5 inner. display () ;

6 // WRES

7 Outer. Inner. show() ;
8 }

9 }

EEBPIRRE

NR—NRWENIETT AR, BAXNRHMIMERAZR. INFRLEERERRBAME, FEE
FEREREIENISAER. ERT, XAREREEAATLALRISNBEAIRR, R LASIE T EFRIEERE

=,

1 public class Outer {

2 public String id;

3 public void show() {

4 class Inner{

® String name;

6

7 public void show() {

8 System. out. println (" e HZE N EE VL") ;
9 System. out. println(id) ;
10 System. out. println(name) ;
11 }

12 }
13 Inner inner = new Inner();

14 System. out. println(inner. name) ;
15 inner. show () ;

16 }
17}

E&MERE

ERRIHEIMERERFHRERE, BERART, UERREXRREER—X. MEfERERRE
KRG RHREMN: BIMR— P REFESTI—MEN,

1 new K4 /#0040 {
HE L,

[\

1 public interface Inner {

2 public abstract void method() ;

1 public class Main{

2 public static void main(String[] args) {

3 new Inner () {

e @0verride

5 public void method() {

6 System. out. println (" JjiLES");
7 }

8 1

9 }
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3.staticFllfinal
.1

FITEHRANSN—EMRARE, EEIANRBIEERER static M rinal FNXKEF, MR
BERERMTABNA, ERINRHERFEEERIENE?

SKRHERBHE—RTHET, static M rinal KEFRIBEA,

3.2 static

SRR, 2 Java EBRIENS, BLAEKRENKRREE, WRAILIREHEEmRRRTTE.
3.2.1 58588

HSREMER static REMIRRRE, KREBIFRME— M RPRFSEZESRSRTRIFIENSR
=, ERETEHI—I R, MRETER. EEaEHRER—#F, HEHE, BUSTHRE.

MRREEFAENE, HRAZEREBIIENS, AERANSERHITRER. MHSEENMUNALL
AXMAN, RILERESEZFHTER, MXtEE 5.

1 public class Hero{
2 [k IR R x/

3 private String name;
4

5 [xk TR R */

pubic static String game;

> C

o =

// &Fh setter Fl getter

©

}
1. RRESRA

1 public class Main{

2 public static void main(String[] args) {
3 Hero hero = new Hero() ;

4 hero. setName ("/BAf1L7) ;
5
6

}

2. BSEERA

1 public class Main{

2 public static void main(String[] args) {
3 /] =

1 Hero hero = new Hero() ;

5 hero. setGame (" I 2 HE") ;

7 VIR 0 Ly s W S
8 Hero. setGame (" T %) ;
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3.2.288HE

BSTIEMRRTA static FEIBHIMRRTTE, —IRAFEIMAHNTEEEHEWINK,

RERRY, BSTZRALARBEHENSR, AERNSRERERNA, LB RETRZRERN
B, XBRENHEEFRIGI.

1 public class Util{

2 private Util() {};
3
1

pubilc static void attack() {
5 System. out. println ("% 7”) ;
6 }
7 }

1 public class Main{

2 public static void main(String[] args) {
3 Util. attack () ;
4
5

}

3.2.3F8
A static BHHERTER, FEIEUTHINGET.

o —NESTEH REENEERSREIEMAERSITIE. MAREHIRFSHNEETIE,

o B—PIEESLE—AERILULAFSEE, BALULEIREEE; B—0E, hEALILE
BSTT%, BALUERARESITIE.

o RETHRGZE, FSHNPRAEFE this XEFR.

3.2.4 FSMAEIR

AR staticl) BEERACHBIMEESAER, ESEEXRMNIMINE, MESBMA,
RPUT—IR, — RN —LEUEAIAL.

public class Main{

1
2 static String password;
3
4 static{
5 password = 1234567 ;
6 }
7 }
3.3 final
3.3.1{Eih¥ES

A final EIHREEMMEE, RIAEREEREE—X.

IfRFART, —RAEERFARANRERES, —AEBELEER, B—AENXTLUESNEENE
.

MEEHITHEN, —MREBLITRINE:

o MREBHENERE, BAKCEEASHH.
o MREZ1EFE, BBAKENREEHAS, AEREACZEATL B,

Lesh, SRR ERIZEEIAR, SXBREA—HR.
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IREHNTER—ERRE, PBARTHRZZEFHNBIBERTRE. MUREHNEER—
MNEIREE, NFRNZZEFMHENIHE RGNS, @zeiﬂ‘%%]ﬁﬁzsﬁﬂﬂiiﬁ%ﬂ’\]o

1 public class Comic {

2 private String name;

private String type;
1 // setter. getter. Constructor 4MH&

()]
—

1 public class Main{

2 public static void main(String[] args) {
3 final int SIZE = 5;
1
5 // VGRS AR s
6 // SIZE = 10;
7
8 final Comic comic = new Comic ("= T, “iz4)”);
9 [/ A, FOvHBEE AR, AR XS
10 comic. setName ("% £7) ;
11 comic. setType ("H[5") ;
12 }
13 }
3.3.2 &%

BRI AR RETE, TEBHRES.

1 public class Person{
2 public final void walk() {
3 System. out. println("477E")
4 }
5 )
6
7 public class Student extends Personf{
8 // WA, BN final BT EARE R ES
9 @override
10 public void walk() {
11 System. out. println (17 7E")
12 }
13 1

3.3.3 (&3

IRAAIX NSRRI ERERSE, FREBEAMAR, BRER, MR—IEW rinal AHEND, BRAXNEAREFN
HitfEEekav@sk. MBRNERS—NA final (EIRROSEHTHR, AJE%#HBIEUEJ%‘E%EE%EEO

1 public final class Person{

2 private String name;

5 // kR final 1BMEIIZE, BEATSRAT

6 class Student extends Person{
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L =R E S

Java HER— MR, —RET AR, LI 4 NS, —F 1 B, — MR T
X, HEARETEE,

Java HESIRF enum RRFREY, BNERERES , K9,

P — M EREAIEE,

enum Color

RED, GREEN, BLUE;

PAERTEESE Color BREBHET RED, GREEN, BLUE, DRIFRTLAE, FE, I

enum Color {
RED, GREEN, BLUE;

publick*k static void main(String[] args) {
Color ¢l = Color. RED;

1
2
3
1
5 public class Test{
6
7
8 System. out. println(cl) ;

1. POERSEFR{E MR EE
ORI P BBRE PR

public class Test{
enum Color {
RED, GREEN, BLUE;

public static void main(String[] args) {
Color ¢l = Color. RED;
System. out. println(cl) ;

BMEERRIB Class FERIERSCINAY, BERTERIESEERR public static final AY.
PAERIHIEESE Color 3V TEPIEPSESCIN:

class Color

{
public static final Color RED = new Color();
public static final Color BLUE = new Color () ;
public static final Color GREEN = new Color() ;

(o)) (S} =S w Do —_
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2. EUIEETTER
FTLMERS for IEISRISRATETTR

enum Color {
RED, GREEN, BLUE;
}
public class MyClass {
public static void main(String[] args) {
for (Color myVar : Color.values()) {

System. out. println (myVar) ;

[oe] 3 ()] ol =S wW Do —_

)
-

3. 7E switch FRfEF#T&E R
KZEREN AT switch IBGH:

enum Color {
RED, GREEN, BLUE;
}
public class MyClass {
public static void main(String[] args) {
Color myVar = Color. BLUE;
switch (myVar) {
case RED:
System. out. println ("4 {) ;

[oe] -~ (o2} (@3] = w Do —

o ©

break;
case GREEN:
System. out. println ("£E) ;
break;
case BLUE:
System. out. println("#i{(1”) ;

N G

p} (@3] = w Do —

—

break:

o =
—
—

19 }

4. values(), ordinal() ¥l valueof() 5i%

enum TEX AIRCEEEBRIALKIR T java.lang.Enum 3, FHSLHIT java.lang.Serializable #[1
java.lang.Comparable FE/ME,

values(), ordinal() 1 valueOf() 7535\ F java.lang.Enum &

values() IR[EI#ZEEFTBRYE.
ordinal)FiERT LK BIE M EENERS|, FIGEERS|—HE.
valueOf() 5 EIREIEE= T RENNEEE.

enum Color |
RED, GREEN, BLUE;

N =

}

public class Test{

(@3] = w

public static void main(String[] args) {
6 // WH values()

Color[] arr = Color. values() ;


af://n1780
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9 /) B

10 for (Color col : arr) {

11 // BRG]

12 System. out. println(col + 7 at index ” + col.ordinal());
13 }

14

15 // R valueOf ) RFIMZSH &, ANAIERIEIRES T1legal ArgumentException
16 System. out. println (Color. valueOf (“"RED”)) ;

17 // System. out. println(Color. valueOf ("WHITE”)) ;

18 }

19 3}

5. 145K R

MEIREER—HILRECHER. HiAiERs, WiSREUEEER private I[ANEIHFT, ATLASH
i mE R

MBI EEAGE, BILUESHMSRITE. NRNEEEEEMSTTE, WKERIE LGRS
L.

1 enum Color {
2 RED, GREEN, BLUE;

4 // i R AR

5 private Color() {

6 System. out. println(“Constructor called for : ” + this. toString());
7 }

8

9 public void colorInfo() {

10 System. out. println(“Universal Color”);

11 }

12 }

14 public class Test{

15 //

16 public static void main(String[] args) {
17 Color ¢l = Color. RED;

18 System. out. println(cl) ;

19 cl. colorInfo();

20 }

21 }

PATIA ERRB SR

1 Constructor called for : RED

2 Constructor called for : GREEN
3 Constructor called for : BLUE
1 RED

5 Universal Color

E+—5 g


af://n1797
af://n1804

1. 7 ¥RF &N

FmiBiEfE, HLHG—FRENEERIERE, 8 JoKLs RZERASINEE, BRI Java R
BREE. 5. FR. SHEIN—MBFREN TSR, 5. B0, 8EETE—ERT.

BEEIERIAR, BNERKIHSAUNT 33K

L REXHE: BEBRPRRIGEREMRIINIA (BIZELT Java doc RISAY)
2. KBS BEABHIRRREEGAEEITON (ERRSY) ;
3. RIFEE . BEABTRRIEF RFREIMEANRFRE ( erride ) ;

2. 7 FIROTRRE )it A%

@0verride

—RRERESIEL, RREBRRXENGE, HARIMERRSH tostring) J5ik, BR Object 3EHT
—A3iE, MRARBHIEERMER objcct 2K, FILIFMNBEXRRBEERERE tostring) &
B9, (ERMRFRNIBENKPRIZEERRTIRE, WARERZ IR, SUESETERFEY.

1 package com. cunyu;

3 /%%

4 * Created with Intelli] IDEA.

) *

6 * @author : cunyu

7 * @version : 1.0

8 % @email : 747731461@qq. com

9 * @website : https://cunyul943. github. io

10 * @date : 2021/6/20 10:04
11 * @project : JavaWeb

12 * @package : com. cunyu

13 % @className : OverrideTest

14 * @description :

15 */

16

17 public class OverrideTest {

18 private Integer id;

19 private String name;

20

21 public OverrideTest (Integer id, String name) {
22 this. id = id;

23 this. name = name;

24 }

25

26 @)verride

27 public String toString() {

28 final StringBuffer sb = new StringBuffer (“OverrideTest{”);
29 sh. append (“id="). append (id) ;

30 sb. append (", name=""). append (name) . append (" \" ") ;
31 sb. append (" }");

32 return sb. toString() ;

33 }

34

35 public static void main(String[] args) {

36 Integer id = 101;

37 String name = “FFRBE";

38 OverrideTest overrideTest = new OverrideTest(id, name) ;


af://n1805
af://n1815
af://n1816

40 System. out. println(overrideTest) ;
41 }
42}

@Deprecated

—RRAEITIEZA, FRZTACETH, FENUBREMER (BRMABN, RAIAEEEHIR
X, HEFERENIRE) .

1 package com. cunyu;

w

/%%
4 * Created with IntelliJ IDEA.

5 *

6 * @author : cunyu

7 * @version : 1.0

8 % @email : 747731461@qq. com
9 * @website : https://cunyul943. github. io
10 * QAT 0 FTRIE

11 * @date : 2021/6/20 10:07

12 * @project : JavaWeb

13 * @package : com. cunyu

14 * @className : DeprecateTest
15 * @description :

16 */

18 public class DeprecateTest {

19 @eprecated
20 public static void sayHello() {
21 System. out. println(“Hello World!”):
22 }
23
24 public static void newSayHello() {
25 System. out. println ("Hello, Welcome to Java !7);
26 }
27
28 public static void main(String[] args) {
29 sayHello () ;
30 newSayHello () ;
31 }
32}
@SuppressWarnings

RTRBESER, BRNEUREXIITE:


af://n1820
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=

Haik

deprecation (B 7 AN RL SRRV E T AR E &

unchecked P T R IR B

fallthrough Y svitch RFREREBET—FERMRE break RHNES
path ERER. R EEPE AN ERIES
serial LEAFFMLAIZE EFRD serialVersionllD EMATAVES
finally HE finally FARBRIERETHINNES

rawtypes ;Zﬂ%ﬂ*;gﬁg

unused SIBENT ., BERIREWER

all KA LFTBEBERNES

1 package com. cunyu;

9

3 import java.util.ArraylList;

4 import java.util.List;

B)

6 /%%

7 * Created with Intelli] IDEA.

8 *

9 % @author : cunyu
10 % @version : 1.0
11 * @email : 747731461@qq. com
12 * @website : https://cunyul943. github. io
13 * QAT FIFYIE

14 * @date : 2021/6/20 10:07
15 * @project : JavaWeb
16 * @package : com. cunyu

17 * @className : SuppressWarningsTest

18 * @description :

19 */

20

21 public class SuppressWarningsTest {

22 @SuppressWarnings (“unchecked”)

23 public static void main(String[] args) {
24 String item = "FWIE”;

25 @SuppressWarnings ("rawtypes”)
26 List items = new ArrayList():
27 items. add (item) ;

28

System. out. println (items) ;



3. BENHE
3.1 18
HANTTLUMER einterface KBENFHR, ERAUT:

1 public @interface AnnotationName {

2 // JEIEAER

—/NEEBRARAENT, B Annobemo (KFREHNIBESNFREIBFR, M nane ) . age() . score() M
PRFRREENTFEN="EM, mEHFIIFIBAXEF detault IENBEHERT TEOAE.

1 public @interface AnnoDemo {

2 String name () default “H/FiPE”;
3 int age() default 20;

4 float score() default 60.0f;

5 )

3.2 [RIE

;Iﬁ’aézlifﬁjjﬁé'ﬂ:—/ﬁﬁlj, EEXLMI&E(E java. lang. annotation. Annotation .
1 public interface AnnotationName extends java.lang. annotation. Annotation{}

3.38#

ERENSERUTLENGE, BERIMEER default RIRE—NEME, WFHENEAEKES
BUOTLA:

L FSERNRENERBEAALARZ void ;
2. MRENTI5E, BAEERREERETRSTIE, WERT:

L BEMTER, ERTXREF detault MNTEMT TEOADGE, BAEERIEHN, 7
AR TR TR IRE

2. BAREIEFEWE, BEiERA value , BRALLET value AJLIEHES, HiRENXER
aJ;

3. HAWRER, EFERAES | 8F, GHETRE—NME, PBALES [ TS,

1 public @interface AnnoDemo {

2 String name() default “FfFiiE";
3 int age() default 20;

4 float score() default 60.0f;

5 }

N ERBIFF, nanc( [ ageO . score() BMRFHMNBEENEEVSEH. MAFKNEERZEE, N
BTN TSRS SEH TIRE.

1 @AnnoDemo (name = “F/FRHE”, age = 26, score = 95.0f)

2 public class Demo {


af://n1859
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4. TTiERR
4.1ENX
FMBITIERE( meta annotation ), BlERLARSKIEINEMEMREATERE,
4.2 EAIYTTIERR
1. @Target

HRERAMERRSEE, HEEEERWT/LM:

1=l 588

ElementType. TYPE R LMWERTREEEO
ElementType. FIELD R LUWERTRRER
ElementType. METHOD = LMEBRTAE
ElementType. CONSTRUCTOR o LWERTERE
ElementType. PARAMETER A LMERTHENSE

1 @Target (ElementType. TYPE)

2 public @interface AnnoDemo {
String name () default “F/HyRE”;
int age() default 20;
float score() default 60.0f;

(@] = w

2. @Retention

RTAsREEERER, HREDT:

| %88

FERABENGTRER, TRERmERER (TRERNREE

RetentionPolicy. SOURCE
oo JEROH, JEAREE I REEES, FEREESSSt)

RVEFTRXHHER, EREFPHEXE+HITRE, B E

s

RetentionPolicy. CLASS

RetentionPolicy. RUNTIME FTEIEITIBERL, AT LUBEIE REHEISREREEANER

@Target (ElementType. TYPE)
@Retention (RetentionPoicy. RUNTIME)
public @interface AnnoDemo {
String name () default “A/FyiE";
int age() default 20;
float score() default 60.0f;

e (o2} o1 H~ w Do —_

3. @ocumented

TR E SRR TR R S HRIHENE] AP S,


af://n1885
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4.

@Target (ElementType. TYPE)
@Retention (RetentionPoicy. RUNTIME)
@Documented
public @interface AnnoDemo {
String name () default “F/RyIE”;
int age() default 20;
float score() default 60.0f;

@Inherited

XE—NMRCER, ERENEREBR AWK, BRZTIRRESERRE T
@larget (ElementType. TYPE) ZERURBETENERE, MIERERITEAIME, MXITIEOAIGERTRL.

o1

6

5.

@Inherited

public @interface AnnoDemo {
String name() default “FIF3E";
int age() default 20;

float score() default 60.0f;

@Repeatable

ZEREREM JDKL8 5 INITTIERE, FER—(UEREBESHERNTE. ERF IR, Hil—
AR CAEE—3RE LEREEIEMRRY, E5INZERE, BAITUEE—XE EERERERE.

@Target (ElementType. TYPE)

@Repeatable (AnnoDemos. class)

public @interface AnnoDemo {
String name () default “F/FJIE";
int age() default 20;
float score() default 60.0f;

public @interface AnnoDemos {

AnnoDemo[] value();

R @Repeatable ECBEBEENERZE, HITMATLIERNLEABGRNS NI EMNBEXRERT .

@AnnoDemo (name = “FFRNE”, age = 26, score = 88.0f)
@AnnoDemo (name = “HEJi”, age = 27, score = 90.0f)
public class Student {

R DRRIANRR, BAIEERESCGERINIR TN 3 2.

Do

1.

EX -1

public @interface AnnoDemo {

}

AMNSHFHRERIAE
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1 public @interface AnnoDemo {

2 String name() default “FfFiiE";
int age() default 20;

float score() default 60.0f;

o1

}
3. FIRTEREERNINBEN TR

@Target (ElementType. TYPE)

1

2 @Retention (RetentionPolicy. RUNTIME)

3 public @interface AnnoDemo {

4 String name() default “FIF3E";
5 int age() default 20;

6 float score() default 60.0f;

7 }

LR AR, FIFTEREEREN MRS, YWRIRE larget F1 @Retention FNITIERR, M
B @Retention BFIEEBERIZEN RetentionPolicy. RUNTIME ,

B+o= e

SEEEFPIN—EER, EFFEMEREREERE, FEEREGIHRETLIERAY,

Eeamist, {RERRED T —1DS, BBAGITHRERZRIRTEEIR java.lang.Error; SNR{RA
System.out.println(11/0), ABAIREEIRFIM TEREL, =M java.lang.ArithmeticException FIRE.

SERENFEEEREZ, BEESIUTILE:

« APBATIEEEGE.
o BT
o PUBIBERERTET, BEIVMAFES.

XESEENERNEFEIRS RS, BRNEEFEIRS R, TEHE—SE2RAYIEERS B, -
BB JavaREMERWETEN, (FHFEEEUT=MEENEE:
- BENRE: REARNCEMRERRAFERSTEE ENEE, XEEFRRL AT, Bl
B NAEEXER, —1MNBREMALET, XESEEREN A ERBZE,
- BEITHRE: ETHRERAGEHEFRECNRE. SHNEMRERR, EITHNEETLUESR
TRATHE 28,
- iR HIEAERE, MENESEFREHNNE, SREREFPEERZE. flan, HiEEd
B, —MEIRMARET, SlIERFHEERER.
1. Exception ZXHIEIR
FrERNSFEEREM java.lang.Exception SEHEATFE,
Exception 222 Throwable ZEHJFE, PR 7T ExceptionZ&4), Throwablei®AE—FZError,
Java BFBENERER. B MRAREETESER, BlfilfTJavafgRtBasetEz b,
Error FASRIE B TR IR E R EAYEIR.
f5lgn, Jvm fFEH,. —RRit, ERASNERPIRE.

SEXREWMNEERIFE: 10Exception 2] RuntimeException 2&,
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" Throwable

OutOfMemoryError IOError |0Exception RuntimeException

NullPointerException

FileNotFoundException

£ Java REEPERTRSIRE), BASSEREEENIHEELSH.

2. Java NESRES

Java IBESEN T —LREXA java.lang inEEH.

INHEETIIRBERNFRERENNRER. BT javalang BEFANEREIFTERY Java F2FHY, AL
KBRS MBS TR R E RARTIRAI S HER R LAEE(E .

Java RIS MEEHEN 7T —EEHMHIZE, TERRTIILT Java HIFREMLERE.
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L

ArithmeticException

ArrayIndexOutOfBoundsException

ArrayStoreException
ClassCastException

IllegalArgumentException

IllegalMonitorStateException

IllegalStateException

IllegalThreadStateException

IndexOutOfBoundsException

NegativeArraySizeException

NullPointerException

NumberFormatException

SecurityException

StringlndexOutOfBoundsException

UnsupportedOperationException

ik

SHNEFEBRIEEFRMR, RBHLERE. flan, —P B R
AR, HOHHIESRAT—SER,

FRAREZRS h4ERENEE. WRESIARHATE
TEEX/N, WRSIHAEERS.

HENSEREAAII SRR — N ISR AN R,
SINER ISR HER AR RLAIR TR, MHZRE
HHNRERPEITEESE T — M AGIESAERBIISEL,

RHNRERPRE —SHEESNESHIROEIEE, &
BB E ST RARIERMN AR I REIEE RS
HIZEAE.

EAREENESREERS AR ERNES. BaiER,
B Java SMREY Java M RREFIRB A TERIBFRTERRIES
RET.

HAER BT IEKE I ERIE SIS HIRE.

EREAFZRS] (PINygEdE. FREammENHRF) Bl
SEERIHL.

=
s

SNERMN FRRE I ERIEA/NARAVEE, NEZRE.

SN AT EERENRAMISER wll B, xR
®

SN RERFL BN FAT R IR —TEUERE, BT TS
TREHIRNESSIUNT, WMHZFRE.

HZEEERNHNSE, ErFEReRE.

LSHER string Al BRR5IE5ERR, BEEH
FRAEBRIA/N,

SARIFERAVRIERS, MHIZFE.

TERERSFIHT Java EXIE java.lang BFRIGEERES,



L faik
ClassNotFoundException R FRREFFREIINESRRT, HAZMERAISE, MR,

SR Object SKHRY clone FTiAFRENISR, (BIZXIRAIETIE

CloneNotSupportedException 4
i b ST Cloneable ¥EORY, MHIZEE.

IllegalAccessException eI — PR E, HEHIZEE.

HINEER Class 3EHPRY newlnstance F3ikEIE—SEAISLA,
InstantiationException MIEERENRE AR —MEOSE— MISETMAEZANL
RS, HIHIZFE.

InterruptedException —NEREW S — R, EZRE.
NoSuchFieldException HERNTERFE
NoSuchMethodException BREGEAREFRE
— i =%
3.REhE

THEAYFIZERR Throwable ERIEE S

B mmim
=
. public String getMessage() IREIX T RENFEIFMER. XNBEEThrowable 2914

SRR T,
2 public Throwable getCause() IX[E]— Throwable SRAEXFERHA.
3 public String toString() IR[ELt Throwable RYfEFEHNHA,
4 public void printStackTrace() 5Lt Throwable & S EMBFTENE IR AR, .

public StackTraceElement [] getStackTrace() IREI— M SR EXRAIEE,. TIiRAH0TE

> RFJER, RE— N TTEREFS LA AHEARE.
6 public Throwable fillinStackTrace() FAZRIHIVE R ERIEF S Throwable S&ERER, 70

KRR EHTSRHEE .

4. IR RE
{55 try 1 catch SERRFRILUBIASIAS, try/catch RABRMIES B ATALA RIS,
try/catchfABHR RO BFRIFIMEES, (B try/catch BTEIRATT :


af://n2074
af://n2099

1 try

2 {

3 /! FRFARY

4 }catch (ExceptionName e)
5 {

6 //Catch Ht

7}

Catch FROESEMRFHIEENER. JRPABRA\LE—NFER, try FEA catch RS
)

MRKENFER S catch ]Rep, BESHUEEENZ catch 1R, XFUER—NSHETER—HF.

5. SEIHIRIR
— try RESHBTIIRRES A catch HABHRAGIERARINS EiE,

1 try{

2 // TR
3 JeatchGRH M1 REML AL {
A // AR

5 featch (R R FHIERESL2) {

6 /] R
7 JeatchCRWHRES RHEKARRAZI) {
8 /] R

9 }

FERIRIBEREET 34 catchiR,

BILAE try 1RG0 /GEINESEERT catch 1R,
MRFIPRBIRESE, RERNEE— catch R,

AN FEAIEIESETLS ExceptionTypel IUEE, TIEXERAHIRTE.
SNRAILES, BEBEBLE A catch IR,

gnte, BRSEHRERNEBEIAER catch 1R,

6. throws/throw XK=

fEJavadh, throw [ throws XEFZERTIIEREN.

throw XEFRATFERREPREEE, T throws XBFHATESEZEPHEEIESMENFESE
B,

6.1 throw &=

throw XEFHAFEIFGEPHH—FE.

BEBRT, SNBMTRENFE TLOEREIERERITH, FLUER throw XEFMHFE, LIS
ARE SR UIBRHITIRE.

fian, TEARBS, TEEEPFE num 28/ 0, tIRE, WHIH— lllegalArgumentException &
.


af://n2105
af://n2114
af://n2117

1 public void checkNumber (int num) {
2 if (num < 0) {

throw new IllegalArgumentException("Number must be positive”);

o o w
o

6.2 throws XK=

throws XEFRATESAFBAPIEEIZT A EMEIIRE. S5ENEMHEERENRER, &
BoWERAREAXERNE, FEXABTLERE.

fian, TEAIREET, 2 readFile FiEREBALE I0Exception BFER, SEIZSEERAAMZA AL
1. ERAZISEREES, DIuBIREFEIRLIE 10Exception BE.

1 public void readFile(String filePath) throws IOException {
BufferedReader reader = new BufferedReader (new FileReader (filePath)) ;

3 String line = reader.readLine() ;
1 while (line != null) {

5 System. out. println(line) ;

6 line = reader. readLine () ;

7 }

8 reader. close () ;

—

—EEALUEBREZNRE, SMREZERESEH.
fBlgn, TNEAYFEIEEBBHIE RemoteException # InsufficientFundsException

1 import java. io.*;

2 public class className {

3 public void withdraw(double amount) throws RemoteException
InsufficientFundsException f{

! // Method implementation

5 }
6 //Remainder of class definition
7 }
. =
7. finallyCHE=F

finally XEEFFAREIZTE try {UABREEHATAICADLR,
TIERBRERE, finally RIBHRAIBESERIT.

7 finally fCFB3RF, BJLAGITBERRBIS N EERERINED.
finally fCEBHRHINTE catch (UIBRERfS, BENT:


af://n2123
af://n2132

1 try{

2 // R

feateh CREEHL REWEELD {
/] PR

teatch(RHERM2 BRHERILEA2) {
/] TR

}finally{
/] PR

o o1 A~ W

© o0 =3

}

TR NESEI:

o catch RBEMSI T try FF1E.

o 7E try/catch [REIZNIA finally HRHIEEFIME KA.
o try REBEABEEES catch HRHISE finally 32,

e try, catch, finally 3R Z [BIABERIME(ALHS.

8. try-with-resources

JDKT ZJ3, Java FIERY try-with-resource IEZMERITHRIR, FAEAULMEEGRITEEHRT MR
IRERRETNRIE .

try-with-resources @—FFELIENG], ESoILIERIREERBIIRS.
JDK7 ZRIFTBHFIFNARRRIR, LA, & Socket iIEES, MREWRAREFNXA, BN

BB R IREHEE,
1 try (resource declaration) f{
2 [/ A R B
3 } catch (ExceptionType el) {
4 /] FEH
5 1

LA ERGE LS try FATFEIBFISEANCEIR, catch FATFAMEX AR RIIaIRES | KRB RE.

FE: try-with-resources I5A) K FRTASLIN AutoCloseable FEOHIEIR,

import java. io.*;

1

2

3 public class RunoobTest {

1 public static void main(String[] args) {

5 String line;

6 try (BufferedReader br = new BufferedReader (k¥newsx FileReader (“test. txt”))) {
7 while((line = br.readLine()) != null) {

8 System. out. println(“Line =>"+line) ;

9 }
10 } catch (IOException e) {

System. out. println("IOException in try block =>" + e. getMessage()) ;

}

LA ESEfEIHEER TS

1 I0Exception in try block =>test.txt (No such file or directory)

LAESCHIAR, FRAISLAI—A BufferedReader XYM test.txt SC4IsEENERE.
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£ try-with-resources IEG R EEBAFISLAIY, BufferedReader 3952, HITREERLAIEIE, REEEE try
BEREENTEERNHEE.

MRKERTE, SJLUER catch KAEFE,

BETAMER try-with-resources XA finally SRXAFIR, BARKBES TREZ, MEESIYE
T

1 import java. io. *;

3 class RunoobTest {

A public static void main(String[] args) {

5 BufferedReader br = null;

6 String line;

7 try {

8 System. out. println (“"Entering try block”);

9 br = new BufferedReader (new FileReader (“test. txt”)):
10 while ((line = br.readLine()) != null) {

11 System. out. println(“Line =>"+line) ;

12 }

13 } catch (IOException e) {

14 System. out. println(“I0Exception in try block =>" + e. getMessage()) ;
15 } finally {

16 System. out. println ("Entering finally block”);

17 try {

18 if (br != null) {

19 br.close() ;
20 }
21 } catch (IOException e) {
22 System. out. println (“I0Exception in finally block =>"+e. getMessage()) ;
23 }
24 }
25 }
26 }

LA ESEhlimtH s R )9

1 Entering try block
2 I0Exception in try block =>test.txt (No such file or directory)
3 Entering finally block

9. try-with-resources M IEZ /N FIR

try-with-resources IFAIFALIFBSNRIR, HiEEERDS ; SRS IRR:


af://n2167

import java. io.*;
import java.util.*;
class RunoobTest {

public static void main(String[] args) throws IOException{

[$3] =~ w Do —

try (Scanner scanner = new Scanner (new File(“testRead. txt”));
6 PrintWriter writer = new PrintWriter (new File(“testWrite. txt”))) {
7 while (scanner.hasNext()) {

8 writer. print (scanner. nextLine()) ;

12 }

LALESEf5IfERS Scanner ITERM testRead.txt SKAAHSEEN—1THIEE S NFHY testWrite.txt X4,

ZANEERIRRS, try-with-resources IBEELERAIRFA KX SRR, EAFIH, PrintWriter ISR
X, PAFE Scanner XW&RXKA.,

10. A EENM RE
1E Java RETLIEEN S, HEH NS SN TS R EN/LA.

. FIEREEWIE Throwable A7,
o NIRFLEE—MUEMRESR, WFEEBYFK Exception 2K,
o WMNRFES—NEITHIRES, BBAFTEYIK RuntimeException 2§,

AL TEXFEXBCHSFESR:

class MyException extends Exception{ }

REkTKException ZRBIEHNFERRIOEMFEE,

TmEHRY InsufficientFundsException ZE2FPENIFES, BU#7#E8 Exception,

— N EESIHECEHIXE—F, SaF%ENLEA

F1+=5 JavalfERE

1. Object3§

1.1 Object B %
e

java. lang. Object &2 JavalBSPHIRSE, BIFTEEAIAEE, CHEIRRIFIETSATFRERILAER. £
XISRELHNLAIRHER, BREEIHLAIREHIZObject,

IR—MKRBRBHEERER,  BPARTANLREE Objectk,


af://n2174
af://n2189
af://n2190
af://n2191
af://n2192

1 public native int hashCode ()

2 public boolean equals(Object obj)

3 protected native Object clone() throws CloneNotSupportedException

4 public String toString()

5 public final native Class<?> getClass()

6 protected void finalize() throws Throwable {}

7 public final native void notify()

8 public final native void notifyAll ()

9 public final native void wait(long timeout) throws InterruptedException

10 public final void wait(long timeout, int nanos) throws InterruptedException

11 public final void wait() throws InterruptedException

equals()

1. EHXR

HIIREBENKRR, FEREATENFRM:
I BRM4

1 x.equals (x); // true

IO 3IFRME

1 x. equals(y) == y.equals(x); // true

II 1&1814
1 if (x.equals(y) && y.equals(z))
2 x.equals(z); // true;

IV —&%

ZIRERA equals() 73iEERAZE

1 x. equals (y) == x.equals(y); // true

V 5 null B9ELE:
SHEAIAR null BI%GE: x & x.equals(null) Z5EREEST false

1 x. equals (null); // false;

2. FH51EF

o WTFEARER, ==HMRMERBESE, BEARRESHE equals() Fik.
o XWFSIFEE, ==FRNEERESIBE—NTS, M equals() HIBTE | BRXREEEM.

1 Integer x = new Integer(1);

2 Integer y = new Integer(l);

3 System. out. println(x. equals(y)); // true

4 System. out. println(x == y); // false

3. 5cIR
- MERAAR—MNRASIA, NREERRME true;
- MERGRR—EE, URAE, HiRME false;

15 Object XISHITEERY,;
HrEN I R RIS,
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1 public class EqualExample {

private int x;

private int y;

3

l

® private int z;

6

7 public EqualExample (int x, int y, int z) {
8 this.x = x;

9 this.y = y;

10 this.z = z;

11 }
12

13 @override

14 public boolean equals(Object o) {

15 if (this == o) return true;

16 if (o == null || getClass() != o.getClass()) return false:
17

18 EqualExample that = (EqualExample) o;
19
20 if (x != that.x) return false;
21 if (y != that.y) return false;
22 return z == that. z;
23 }
24 }

hashCode()

hashCode() IR[EIIEF{E, M equals() RFARFIMAENIZEREFN . FNHIRNUREGIE—EERE,
(EEEFERRINFMNTSRA—EEN, XERNITERFEEEMIYE, mMERRINSRARETE
HERREEE.

HBE equals() AR N H SR8 hashCode() 730%, RIEFMAIR M IRIGHREDEES,

HashSet #1 HashMap FEE&E &R T hashCode() FIEARITENSRMZFEIMNE, ELEBEXISIHFIN
FXLEGRP, FEILXINAIZESCI hashCode() FFi%.

TEAES, FETRNMNENIIRIR, FIEENNFINE] Hashset B, F{IBEBXM I TIR LR
B9, RESEFHN—IR. BR Equalexample jRESLH hashCode() 777%, B IIRANER
EEFRER, RERSHEESHNTHIFNIIER,

EqualExample el = new EqualExample(1, 1, 1);
EqualExample e2 = new EqualExample (1, 1, 1);

HashSet<EqualExample> set = new HashSet<> () ;
set. add (el) ;
6 set. add(e2) ;

7 System. out. println(set. size()) ; // 2

1
2
3 System. out. println(el. equals(e2)); // true
1
5

IR RS RO, B ESNNRIEI AR E TR E L. SHER TR
FRSEITFTE IS BIER, LGS MIERSAL R SRR (T, SEER— R HIRE
.

R—REN 31, EHEE— SR, NRSESNE, HHITRESE, SERaEL, EAS 2ER
RATREE—, SRR, FE—MNS 31 ERALGERABARIAE: 1 — ()
«, GRERRAEEHTRAMAL,
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1 @0verride

2 public int hashCode() {

3 int result = 17;

1 result = 31 * result + x;
5 result = 31 * result + y;
6 result = 31 * result + z;

7 return result;

toString()
EAIAIR[E] ToStringExample@4554617¢ IXMZR, HF @ FEAEENBGIBINIFAS +7VHEIRT.

1 public class ToStringExample {

3 private int number;

4

5 public ToStringExample (int number) {
6 this. number = number;

7 }

8 '}

1 ToStringExample example = new ToStringExample (123) ;
2 System. out. println(example. toString()) ;

1 ToStringExample@4554617¢c

clone()

1. cloneable

clone() 2 Object B protected 733X, BARE public, —MERAREHXEEE clone(), HEXFABEEES
EPZSESLBIRY clone() i,

1 public class CloneExample {
2 private int a;

3 private int b;

1 CloneExample el = new CloneExample() ;

2 // CloneExample e2 = el.clone(); // 'clone()’ has protected access in ’ java. lang.Object’

EE clone() BRILITEIL:

1 public class CloneExample {

2 private int a;

3 private int b;

8

® @)verride

6 public CloneExample clone() throws CloneNotSupportedException {
7 return (CloneExample)super. clone() ;


af://n2238
af://n2243

1 CloneExample el = new CloneExample() ;

2 try {

3 CloneExample e2 = el.clone() :

4 } catch (CloneNotSupportedException e) {

5 e.printStackTrace () ;

1 java. lang. CloneNotSupportedException: CloneExample

.

LA T CloneNotSupportedException, IXZFE /I CloneExample ;&BG3LH] Cloneable [,

MOZFRRIZ, clone() J5iEFFARZ Cloneable 22 O8Y757%, M2 Object B9— protected 3%,
Cloneable #ORZEME, WR— N HRIKBLI Cloneable #FEONIERT clone() 733%, HMaHid
CloneNotSupportedException,

1 public class CloneExample implements Cloneable {

[\

private int a;

3 private int b;
|
) @verride
6 public Object clone() throws CloneNotSupportedException f{
7 return super. clone () ;
8 }
9 }
2. &EM

I SAFEIAXSRAIS AR | BR— MR,

1 public class ShallowCloneExample implements Cloneable {
2
3 private int[] arr;

5 public ShallowCloneExample() {
6 arr = new int[10];
7 for (int i = 0; i < arr. length; i++) {

8 arr[i] = i;

12 public void set(int index, int value) {

13 arr[index] = value;

14 }

15

16 public int get(int index) {

17 return arr[index];

18 }

19

20 @override

21 protected ShallowCloneExample clone() throws CloneNotSupportedException {

22 return (ShallowCloneExample) super.clone() ;



3.

ShallowCloneExample el = new ShallowCloneExample () ;
null;

ShallowCloneExample e2
try {
e2 = el.clone();
} catch (CloneNotSupportedException e) {
e. printStackTrace() ;
}
el.set (2, 222);
System. out. println(e2. get (2)); // 222

I RAFIAXISRAYS | A5 | BRI R,

1

Do

public class DeepCloneExample implements Cloneable {

private int[] arr;

4
5 public DeepCloneExample () {
6 arr = new int[10];
7 for (int i = 0; i < arr.length; i++) {
8 arr[i] = i;
9 }
10 }
11
12 public void set(int index, int value) {
13 arr[index] = value;
14 }
15
16 public int get(int index) {
17 return arr[index];
18 }
19
20 @0verride
21 protected DeepCloneExample clone() throws CloneNotSupportedException {
22 DeepCloneExample result = (DeepCloneExample) super.clone() ;
23 result.arr = new int[arr. length];
24 for (int i = 0; i < arr.length; i++) {
25 result.arr[i] = arr[i];
26 }
27 return result;
28 }
29}
1 DeepCloneExample el = new DeepCloneExample () ;
2 DeepCloneExample e2 = null;
3 try {
| e2 = el.clone();
5 } catch (CloneNotSupportedException e) {
6 e. printStackTrace () ;
7
8 el.set (2, 222);
9 System. out. println(e2. get(2)); // 2
4. clone() RIEHUE

£/ clone() TEREN—MIRERNENKG, ESNHFEE, FEEFE

SKAUEEMR  Effective Java

PLEHT, RIFAEXGER clone(), AJLAERENMNEREEEEN T KEN— %R,



1 public class CloneConstructorExample {
3 private int[] arr;
5 public CloneConstructorExample() {

6 arr = new int[10];

7 for (int i = 0; i < arr.length; i++) {

8 arr[i] = i;

9 }

10 }

11

12 public CloneConstructorExample (CloneConstructorExample original) {
13 arr = new intloriginal. arr. length];

14 for (int i = 0; i < original. arr. length; i++) {
15 arr[i] = original.arr[il;

16 }

17 }

18

19 public void set(int index, int value) {

20 arr[index] = value;

21 }

22

23 public int get(int index) {

24 return arr[index];

25 }

26 }

1 CloneConstructorExample el = new CloneConstructorExample () ;

2 CloneConstructorExample e2 = new CloneConstructorExample (el) ;
3 el.set (2, 222);

4 System. out. println(e2. get(2)); // 2

1.2 Objects TEL3#
ObjectsZRENIRTHEZE, BEREERIAIG EEPERARIEENSRN.
equalsfgix

FEIDKTIRINT —NObjects TEZE, BIRMHET —W5EHBENS, ©H—EHFSHSLASGEAER, XL
FiERnull-save (TIEFRERY) Finull-tolerant (BRTIEEHDY) , AFitEXISAhashcode, IRERY
SHZFEFITFR. RIS,

FELLATE P RIRAYEHE, Objectilequals/TiEZBRMHTIEFHRH, MObjects3ihhJequalsTiERLIt T
XA, 73R T

e public static boolean equals(Object a, Object b):¥u&ﬁﬁﬁ4\ﬂjgﬁﬁgé§ %%o
HIUEE—TRB, FI—T:

1 public static boolean equals(Object a, Object b) {
2 return (a == b) || (a != null & a.equals(b));
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isNull

static boolean isNull(Object obj) FIKITSRESnull, TR AnuliRE]true,

Student sl = null;

Student s2 = new Student ("#¢/&”, 22);

// static boolean isNull(Object obj) FIWixf & &% Anull, 4% Anul LiR[Eltrue

System. out. println(Objects. isNull(sl)) ;
System. out. println(Objects. isNull (s2)) ;

2.1 iR

Number3

// true
// false

B2 (Integer. Long, Byte, Double, Float, Short) &BEZRZE Number Y7

[2ESEES
Javay T BEIGSFPE AR SRISAANIE,

8%

byte—Byte
short—Short

int — Integer
long—Long
char—Character
float—Float
double—Double
boolean—Boolean

el

BEBERIARAVITIER, RE T BERR

HFEESE AT S 0IF S ENRITGE.
o IGI&ETTIE new

1

Integer i = new Interger(l);

o ERELEEEEERvalueOf ik

1

Double d = Double. valueOf (3. 14) ;

wiaiReE
o ZFBBoxing: IFEARKEIL(L HEIREREE BARRRE valueOf ERSUEL BT BNEE). &

ANLEN

o iFfBunBoxing: FEAEEERAVAY ARAEIEREIXX XX Xvalue()FFE T HEERE

e

2

iF#a

#ZR{F

Integer i = Integer.valueOf (10);//10/&FEAREHEIAY, iS5

int n = i.intValue() ;//i/& 3282571,

#R{F

e ELAE R
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1 Boolean. booleanValue ()
2 Character. charValue ()
3 Byte. byteValue ()

4 Short. shortValue ()

5 Integer. intValue ()

6 Long. longValue ()

7 Float. floatValue ()

8 Double. doubleValue ()

BILABEE TR fESRAE

1 Integer i = 4;//BH3h%EM. 2T Integer i = Integer. valueOf (4) ;
i =1+ 5;//55 AU KX REEEASE (H30HF5) 1. intValue() + 5;
3 //)JIJ(EC SHSEME, ISR, HEEAREER BT S

Do

TR

- WHR—BWE, HEEFEENE.
o ++/-BIRBEEE R EARERERERE
EEPREEFMARREEAINR

HiREED
new Integer(123) 5 Integer.valueOf(123) X BIFETF:

o new Integer(123) EIREPSHE— ISR,
e IntegervalueOf(123) 2FREFBFRINGR, ZXABRSBER—MISHN5IH.

| Integer x = new Integer (123);

2 Integer y = new Integer (123);

3 System. out. println(x == y); // false
4 Integer z = Integer. valueOf (123) ;

5 Integer k = Integer. valueOf (123) ;

6 System. out. println(z == k) ; // true

valueOf() 75iZRISEHILLEREIR, MESAMERSEET R, NRENENERRAETEHRE.

1 public static Integer valueOf (int i) {
if (i >= IntegerCache. low && i <= IntegerCache. high)

[\

3 return IntegerCache. cache[i + (~IntegerCache. low)];

4 return new Integer (i) ;

o
—

£ Java 8 1, Integer E1FHBAIA/NERIAS -128~127,

1 static final int low = -128:
2 static final int high;

3 static final Integer cachel];

4

5 static {

6 // high value may be configured by property

int h = 127;
8 String integerCacheHighPropValue =

-~


af://n2338

©

sun. misc. VM. getSavedProperty (” java. lang. Integer. IntegerCache. high”) ;

o

if (integerCacheHighPropValue != null) {
try {
int i = parselnt (integerCacheHighPropValue) ;
i = Math. max (i, 127);
// Maximum array size is Integer.MAX VALUE
h = Math.min(i, Integer.MAX VALUE - (-low) -1);

} catch( NumberFormatException nfe) {

(o) ($a] =~ w Do —

-~

// 1f the property cannot be parsed into an int, ignore it.

© 0
—

}
high = h;

o

cache = new Integer[(high - low) + 1];

wWw DN =

int j = low;
for (int k = 0; k < cache. length; k++)

=~

cache[k] = new Integer (j++);

(o}

-~

// range [-128, 127] must be interned (JLS7 5.1.7)
assert IntegerCache. high >= 127;

Do Do Do Do Do Do Do Do Do — — — — — [ — — fa— —_

Do

}

RIFRSEERBEIEREA valueof() 73i%, BItS MEERBEEEFITERAY Integer SLAIEF
BaiREkeRE, BAMSsIAERNR.

1 Integer m = 123;
2 Integer n = 123;
3 System. out. println(m == n); // true

BRI WA RN T -

e boolean values true and false

e all byte values

e shortvalues between -128 and 127
e intvalues between -128 and 127

e charin the range \u0000 to \uOO7F

EERXLEEARRBWAIDSERAN, NRZAETEER M TER, sMal L ERERZE Pt
POES

£ jdk 1.8 FTERIEUESRE P, Integer FUEIME IntegerCache R4FSE, X MEPHAITRE - 128,

FREOAR 127, BEXANLRERREN, EE6 jvm B9BHE, BT -XX:AutoBoxCacheMax=<size> 3k}g
EXMEMBAIAN, IZEE JVM FIIAHHIRHESIRE— B java.lang.IntegerCache.high R4/E
M, AR IntegerCache MR AIRHEF SEEUZ RSB IR E LR,

2.2 Characterfd2£ss
T

o\t FEXPIZETEA—MabiE
o b EXPIZEBA—NEIRE
o \n FEXHIZALHRT

o \r EXPIZEEEAEZE

o\ FEXHIZATENRTIRF
oV EXPIZENRSIS
o\ AEXPIZEANEIS
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o\ EXPIZEENRFIT
FERE

1. isLetter()
RER—AFE

2. isDigit()
AR IMEFFH

3. isWhitespace()
EER—=EFH

4. isUpperCase()
BERAEFHE

5. isLowerCase()
EERINSFE

6. toUpperCase()
EEFENASER

7. tolLowerCase()
EEFERINER

8. toString()
REIFFIFREN, FRBIOKENL

2.3 Integer3$

o Integers iR
BE—INIRPRIFREIAZEER int BYE
o IntegersBMERERERSTIA

Bix& 1588

public Integer(int value) TR int (BEIEE Integer XIHR(1IHY)
public Integer(String s) HR{E String {EBIE Integer IR (THT)
public static Integer valueOf(int i) IREIZFRTMEER int {BRY Integer S
public static Integer valueOf(String s) IREIRIFHEREStringfEAY Integer RIS

o HMCES

public class IntegerDemo {
public static void main(String[] args) {
//public Integer(int value): R#E int {HEIZ Integer X% (i)
Integer il = new Integer (100) ;

//public Integer(String s): R4 String fHEE Integer X% Gifit)

1
2
B
1
5 System. out. println(il) ;
6
7
8 Integer i2 = new Integer (“1007);

9 //Integer i2 = new Integer (“abc”); //NumberFormatException

— = = = e
(&2 B N N

System. out. println(i2) ;
System. out. println("———— D

//public static Integer valueOf (int i): R[E|F/RIGEH int {HE Integer L4
Integer i3 = Integer. valueOf (100) ;
System. out. println(i3) ;

— =
~N o

//public static Integer valueOf (String s): iR[EI{RFEFE EStringfH I IntegerXt 4
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18 Integer i4 = Integer. valueOf (“1007);
9 System. out. println(i4) ;

3. String3§

3.1 String[RIE

HEES

String #{ABE/9 final, RILEARATHYE, (Integer FEIESMAREERLLIK)
£ Java 8 FR, String EBSEF char EETFEEUE.

public final class String

implements java. io.Serializable, Comparable<String>, CharSequence {

1
2
3 /%% The value is used for character storage. */
4 private final char valuel[];

5)

}
f£ Java 9 ZJ5, String RAVSCINEIAT byte SUBTAMEFRIER, BRMER coder SRATMRBER T BRI,

public final class String

1

2 implements java. io.Serializable, Comparable<String>, CharSequence {

3 /#% The value is used for character storage. */

| private final byte[] value;

5

6 /#% The identifier of the encoding used to encode the bytes in {@code value}. */

7 private final byte coder;

value ZA#EFBEA final, XEKE value 1BV EHABERS IBEHEEE. HH string RERRE
MZT value 2B, BEIERTLAMRIE String A<AJ 2R,

AaIERYEFL
1. AJLA%ETE hash (H

&7 String B9 hash (B FEWAER, HI40 String A3 HashMap Y key, AAJZRIFERILAGESS hash (R
A, EEREFEHITORITE.

2. String Pool fY5&

WNER—A String WRELEHEIFRIT T, BPAFSAM) String Pool FEVES|H. RE String @AM, 7
BIBE(EF String Pool,
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VIM $2{E

cycC

stringl -

1

1

1

1

\\‘ 1

™ !

- |
1

. === !

string2 1 .
|

1 1

1 1

1 1

' |

String Reference

&9 cyc2018

.72

String RE{FASEL, String FZMAILURIESEIAAR, FIRNTEIEAMNSBIEZSERIER TR
String 2AJ3RY, FBAEMESERIIRET, String N, B3 String RIBF—HANIEEZRNRREE
M, MEREREAFA—ER.

4. HiERS

String AAIEMRERTEHIERSE, AJLUESIMEHETZ2MER,
Program Creek : Why String is immutable in Java?

String, StringBuffer and StringBuilder

1. AJEEfE

o String AeJZ%
e StringBuffer [ StringBuilder IR

2. ZERE

o String AAJEE, FEILEZEZEH
« StringBuilder FE2&ELZEMY
o StringBuffer @LFE L2, WEBAEEF synchronized H{TREIZ

String Pool

FEREE (String Pool) {REEFMBEFHEFEE (literal strings) , IXLFEEEMFATHAF A
B, MINLL, EEJLAER String BY intern() FiAEIRIHIRIEER/TERIRINE! String Pool |,

WM—ANFEEEA intern() 755ART, TN String Pool FERFE— N EEEINZZHHEEESE (FH
equals() 75/ E#HTHRRE) |, BRARSIRIE String Pool F=FFERAYSIFE; BN, FETE String Pool FZRAN
— N ERSR, FHIREIXAN RN,

TEREIH, s1Fs2 A new String() B ZUHTE TRANREIZRE, 1 s3 7 s4 28I sLintern() 7]
s2.intern() J5iEBBE—1NERFES A, intern() ESCIE "aaa" HZ String Pool F, ASEIREIXNFRTER
51F3, EIE s3 # s4 5|EIRR—NZERER.


https://www.programcreek.com/2013/04/why-string-is-immutable-in-java/
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1 String sl = new String(“aaa”);

2 String s2 = new String(“aaa”);

3 System. out. println(sl == s2); // false
4 String s3 = sl.intern() ;

String s4 = s2.intern();

o1

6 System. out. println(s3 == s4); // true

SNERERA "bbb" XIFFEHENFICIEF TSR, SEMHIGFAFERIAN String Pool H,

1 String s5 = “bbb”;
2 String s6 = “bbb”;
3 System. out. println(sh == s6); // true

£ Java 7 Z&i, String Pool #i{ifEIZITHIEEMRF, BEF KA. M Java7, String Pool #FBEIH
., XRERNXKARNZTEER, EAEFERAFZFFENGE T2SE OutOfMemoryError (51X,

e StackOverflow : What is String interning?
o SENRRHF String#intern

new String("abc")
FERXMARN—HRCERNFREXNSR (FiER String Pool FIEIZH "abc" FRFEEXIR)

e "abc" BFEMEFEE, EIFEREISTE String Pool FEIE—NZRFEISR, IBAIXA "abc"
FREFHE;
o MfEFA new AR SEHEFEE—NERFEHEITER.

BIE—NIUREE, H main 75EPERXMSTUREIEFFETR,

1 public class NewStringTest f{

[\

public static void main(String[] args) {

3 String s = new String(“abc”);

ol
—

{5 javap -verbose 1T 4miE, BEILATAHSE:

1 I oo

2 Constant pool:

3 M oo

4 #2 = Class #18 // java/lang/String

5 #3 = String #19 // abc

® M oo

7 #18 = Utf8 java/lang/String

8 #19 = Utf8 abc

D M ooe

10
11 public static void main(java. lang. String[]) ;

12 descriptor: ([Ljava/lang/String;)V

13 flags: ACC_PUBLIC, ACC_STATIC
14 Code:

115 stack=3, locals=2, args size=1
16 0: new #2 // class java/lang/String
17 3: dup

18 4: ldc #3 // String abc
19 6: invokespecial #4 // Method java/lang/String. ”<init>”:

(Ljava/lang/String;)V

20 9: astore 1

21 /...


https://stackoverflow.com/questions/10578984/what-is-string-interning
https://tech.meituan.com/in_depth_understanding_string_intern.html
af://n2481

£ Constant Pool #1, #19 IFBXFZ/FERFMEE "abc", #3 &£ String Pool NZEMFEREIISR, BIEM #19 X4
FREFHEE, £ main 7EH, 0: 17 new #2 TEHFEIE—NFRIENSR, FEFEA ldc#3 &
String Pool FRRYFRFERISSRAES String MIEREIHISEL.

LAT2Z String HHEREAYRRS, ALIER, 1 E=HENSIEAB— N = AENSRAERESH
B, HASTE2EH value EERE, MEEASIERRE— value #5148,

public String(String original) {

1

2 this. value = original. value;
3 this. hash = original. hash;

|

String sa = new String(“hello”);
String sb = new String(“hello”);
System. out. println (sa==sb) ;
//False

(3] >~ w Do —

»

String sc = “hello”;

String sd = “hello”;
System. out. println(sc==sd) ;
//True

© o0 =

3.2 FFR{EH
sliERE

BEESTFHERENEFIEENS|IA. internflZNFEmHEEMNS M. Frllsl==s2
{EMnewBZFFFERES TR FOIE TR, HSIAABEZF, Arlis4l=s5

String str = “Runoob”;

1

2 String str2=new String(”Runoob”);

3 String sl = “Runoob”; // String BE{EO)E
4 String s2 = “Runoob”; // String B

5 // s1==s2 true

6 String s3 = sl; // AHE 5 H

7

8 String s4 = new String("Runoob”) ; // String Xt %A%

9 String s5 = new String(”Runoob”) ; // String XTHRAIH
10 //s4==s5 false

EUAIGIETTIE

e Strings="“xxx" FRE
e String(String original) String(“xxx”)
e String(char#¢H)

o String(charg{4H, I8 TR IKE)

o String(byte#4H)

o String(byte#{4H IR TR KE)

e String(StringBuffer buffer)

e String(StringBuilder builder)

FrIERHE
« FRIEREHZconcatiI+SHITHRESE(L

1 "% Fse 7. concat ("Runoob”) ;

2 "Hello,” + ” runoob” + ”!”
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BN AT

SIS F R B printfFlformat AN

System. out. printf ("VF S AR EHMEAN 7 +

1

2 “%f, BIAERER 7+

3 7 %d, FREAARENEN T+

4 “is %s”, floatVar, intVar, stringVar):
WIEMFRIANA75 %

boolean matches(String regex) S FRFER R B LA ERIENIFRIA .

String replaceAll(String regex, String replacement){SFZ5ERY replacement ERULF R EEFTB ILHCLS
ERENFRARIFFRFE.

String replaceFirst(String regex, String replacement) {25 7EHY replacement it F TR ILHLLSE
FENFRIARAIE— N FFRIE,

String[] split(String regex)iR1BLA EIENIFRIAT AL ECIR o L == &R,

String[] split(String regex, int limit) {R¥BICEC LS ERIERIFRIATSRIF D b= 77 &8,

Hfthpix

char charAt(int index)IR[E{§EZ5 [4bHY char (B,

int compareTo(Object OBXNFFFEFNB—IMNIRELER.

int compareTo(String anotherString) IR =B F LU RN 1T &8

int compareTolgnoreCase(String str)ixFH|AFLLEA N/ ER, AEEANES,

String concat(String str) 8 EF R ERIERE R F R B INEE.

boolean contentEquals(StringBuffer sb) 2 B{X HF R S518EIStringBufferG {ERINFHI =TT R
REIE,

static String copyValueOf(char([] data)iR[El{EEEE P RTZFEFFFIHY String,

static String copyValueOf(char[] data, int offset, int count)iIR[EEEE B FRRZFFFFIAY String,
boolean endsWith(String suffix)iUif it ==FF B BB LB ERE SR,

boolean equals(Object anObject) Gt =R SIEERIRTS LKL,

boolean equalsignoreCase(String anotherString)i&1t String 55— String tViR, FEEBAINE,
byte[] getBytes() {FFAEEIENIAFZFEIGIL String R34 byte 7571, FHIGERFER— DAY byte
A+,

byte[] getBytes(String charsetName)SEFIIEERIF T EEIGIL String Z@H3 /9 byte 51, FHIGEREFMEE!
—/NETHY byte #4HA,

void getChars(int srcBegin, int srcEnd, char[] dst, int dstBegin) i M It R E#IE| B4
A,

int hashCode()iIR[BIILLFFERINEFEHD,

int indexOf(int ch)IREHEEFFHELFFRFEPREIREIRIERS|,

int indexOf(int ch, int fromIndex)IREIfELFFFEHERHIUEEFFFLNFRS |, WEENERSIFF
R,

int indexOf(String str) IREBEEF =R R ZFRPERHILHIZS].

int indexOf(String str, int fromindex)IR B SEFFRFRELFRBEHPEIRHIGRIERS|, WEERY
R5IHE.

String intern() IREIFRFEXIRAIFEHFRTRAZZL.

int lastindexOf(int ch) IREHEEFFFELFRF B P REIRHIMLAIZS |,

int lastindexOf{(int ch, int fromindex)iIREf S EFFA AL FRHEPREIRHIKIERS|, NEENER
S FIRH TR AR,

int lastindexOf(String str)iRE}EEFFRFBELF R EPROOHIKENZES ],

int lastindexOf(String str, int fromindex) IR §EF B E R P RE—XHILZERS], M
BENRS IFBREEER.

int length(IREILFFFRAKE.
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 boolean regionMatches(boolean ignoreCase, int toffset, String other, int ooffset, int len);U{F NFERF
BXIFESEE.

* boolean regionMatches(int toffset, String other, int ooffset, int len)JUHFA N Fir B K I EEHEE.

* String replace(char oldChar, char newChar)iREI— MU=, SREIEIH newChar Bt =R
FRHINAYRTS oldChar 15EIA.

o boolean startswith(String prefix) Uit =B R B LIS EAIBISTTA.

« boolean startsWith(String prefix, int toffset) iR It =T R MNIBERS [ FFBI F =R 2B LIS ERISR
FHA,

e CharSequence subSequence(int beginindex, int endindex) IRE— M FRFS, SRIFEFIR—
DNFREH.

e String substring(int beginindex)IREI—MFIFRFER, EERLFAEN—NFFRIE,

e String substring(int beginindex, int endIndex)iREI— M EIFFRTER, BRMFHFBEN—NFFRHE.

o char[] toCharArray ()Gt FRF BRI 9 — NI RAE4E.

e String toLowerCase()SEFIEAIIAIESIMERIMNIG L String PRFIBE &R NG,

o String toLowerCase(Locale locale) {SEFH45E Locale FIFRNIPIGILL String PHVRRE = &btE RN,

e String toString() IREILNRAS (BEELKE—1FRHHE! ) .

e String toUpperCase(){EFEENAIESIMERIRINIIELY, String PRIFMBEFRAENRIRAKRE.

« String toUpperCase(Locale locale){fEF45TE Locale FUREIIIGIL String FROFRBEFFEREIR N KT,

o String trim(IREIFZFFEREIAR, REERIST=EESR=H.

e static String valueOf(primitive data type x)IR[Bl25Edata typeZSEIxSENFIFER T,

* contains(CharSequence chars)HI¥r2 & SIEENFHT RS,

o isEmpty(¥IMIFFRFEREBRAZ,

3.3 StringBuffer&StringBuilder

charsequence Appendable
String AbstractStringBuilder
StringBuilder StringBuffer

&

StringBuffer 7 StringBuilder SSRIRIRBEBWMEZIRANEN, FHEARTEFAIRERIIR.

o {$5FH StringBuffer 280, BREPRXY StringBuffer WERASHITIRIE, MARLEMFRINISR, R0
REEF AR TIEBIHEZER StringBuffer,

+ StringBuilder KT ARRLAZLEM (FHERSIHIA) . StringBufferRELRLLM,

o EF StringBuilder fHETF StringBuffer BIEREMNE, FTLAZEUIER TEIMER StringBuilder 25,

StringBufferfYPIERSEIL 5 TAOString A&
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Ed2]

1
2
3
1
)

StringBuffer{EH T AT ERAMIERT, AERGTRINISR, ERFER EZEML T String2s, ATLATESERR(E
AR, WMNREEFEXS—DFRFRETIEN, FINFEN. MBREFERIE, ERAStringBufferZEENNES

— b

o

String:fEString KPR B RN ECEFAFRPNENFANITIE, BT AENEZE—NavaF RS
AUSRANERIRFRT, FLATEI DK ARFRString RIS SR B AT MZRRT, A, AT TERER

—MRARIN R RiFRR T LB F R RIR L ZRY,

public class RunoobTest {
public static void main(String args[]) {

StringBuilder sb = new StringBuilder (10);
sh. append (“Runoob. . ”) ;
System. out. println(sb) ;
sh. append ("!”) ;
System. out. println(sb) ;
sh. insert (8, “Java”);
System. out. println(sb) ;
sb. delete (5, 8) ;
System. out. println(sb) ;

}

StringBufferiE B %

BAEE

public StringBuffer append(String s)
BHEERFRFERE IR FR 5.
public StringBuffer reverse()

Bt 5 AR S A Az EU,
public delete(int start, int end)
BRI FF R R IF R,

public insert(int offset, int i)

& int S8 FRBERIZEIEA LS,
insert(int offset, String str)

1 str SHIFRAEBRALESIH.,
replace(int start, int end, String str)

{EFB4ARE String PRIFAFB BRI FF IR FF IR PRIFAT.

Hfthy3ix

char charAt(int index) IREItFRFIEEZRS KA char (B,

void ensureCapacity(int minimumCapacity) mWRESEEVEFTHEEN&/IVME.

void getChars(int srcBegin, int srcEnd, char(] dst, int dstBegin) BERMNFFESHE B
7H dst,

int indexOf(String str) REIE—REBMAEE F R BEZFAEPNES.

int indexOf(String str, int fromIndex) MIEEMZRSATFFR, IREIE—RHBIAHEEFFRTHRE
ZFRFERPHES.

int lastindexOf(String str) REGAAHIEESEFFRAEERFRRPNZRS].

int lastindexOf(String str, int fromIndex)iR[E] String X} E P F =R R EIMAINE,

int length() REKE (FRE) .

void setCharAt(int index, char ch) BLEEZRS WMI=RREE S ch,
void setLength(int newLength) REFHFIIKE.
CharSequence subSequence(int start, int end) BRE—MNRNFRF, ZF /R REFSIRY

EREZAD
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e String substring(int start) IREI—NEAY string, BEAEFEYLEIFESNZEFFF
5,

e String substring(int start, int end) REI— N String, EESIFSXHRIFME SR FF
5,

e String toString() REILL 7 P EEERNF R RT A .

3.4 TSR
M T Formatter2s, printf, printfln& 5 i&RIE—H.,
FRBAEES TSR R EEaME i TtoString (), — AR B RFZ :

/ /G AR RE A% S A HR S HOR [l — M L A7 R

1
2 public static String format(String format, Object... args) {
3 return new Formatter (). format (format, args).toString();
A }
5)
6 //ERTRE R ST M A R R S HOR ] — A A2 R R
7 public static String format(Locale 1, String format, Object... args) {
8 return new Formatter(1).format (format, args).toString();
9 }
o 3Cffl
1 String fs;
2 fs = String. format ("VFSAIBENEN 7 +
3 "%f, FERREESN T+
1 7 %d, FARIBRREMER T+
5 ” %s”, floatVar, intVar, stringVar);

4 LA


af://n2702
af://n2710

HiEen 58 LRt
%s FRIERRE “string”
%cC FRIFEE N

%Db fo/ReeE true/false
%0 BB ()\H) 111

%d B (i) 17

%X BEEREY (o) iyl

%f FREE ((BER) 66.66
%e BT 1.11e+5
%a ERERE (F7NEHl) FF.22
%h #9585 11

%% BotrRa 17%
%n HITRF

%tx HERSHE)2EEY

1 public class FormatOl {

2 public static void main(String[] args) {

3 System. out. println(String. format (" 7. %s”, “String”));

A System. out. println(String. format (" 7“FF: %c”, "M ));

5 System. out. println (String. format ("4 /KIEAL. %b”, "M > A ));

6 System. out. println (String. format (") HEE . %o”, 17));

7 System. out. println(String. format (" 2EE2E. %d”, 17));

8 System. out. println(String. format (" 7SHEHEEEEAL. %x”, 17));

9 System. out. println(String. format ("JEAE S 257, %f”, 99.1));
10 System. out. println(String. format ("45%0257 . %e”, 100.111111111));
11 System. out. println (String. format (" /NiEflVF 28R %a”, 17.111111));
12 System. out. println(String. format ("Ee5E%: %h”, 17));
13 System. out. println (String. format (" 1 7) Lk dcfﬂ 17%%7)) ;
14 System. out. print (String. format ("#47%F: %n”, 17));

ER AT
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=S
=

¢

+

w

(&3]

L

RIEBRINFS
X35
BERIEHN

X FHE

HFRIENSIS

BERE
FREE N, I\
@,30, R E0x

BRI — MEIRFT A
RIS

WIBTULRISEIZRS]

public class formatString {

5l
(“IEEL: %+7,11.11))
(“£EEXITF: %-5d%11)

(“ELFRUE*M:

(B IIEFHA:
%,d”111111111)

%04d”,11)

(“ZSH% . % 4d”11)

(“FRESEARE: %
(f7-11.11)

(“4ENHRHEARISEL: wffE
HE% S .3f7111.1111111)

(“BAETVAISEES]: %1

public static void main(String[] args) {

System. out. println(String

System. out. println(String.
System. out. println(String.
System. out. println(String.
System. out. println(String.
System. out. println(String.
System. out. println(String.
System. out. println(String.

System. out. println(String

System. out. println(String.
System. out. println(String.
System. out. println(String.

BHBEULT

. format (" IE#L: %+f7,

. format (7 J\i3EHIEL50: %to”,

11.11));
format ("4 %t 5%: %+10d7, 11)) ;
format ("Xt 5%: %-5d”, 11)) ;
format ("HF B THI#M0: %044d”
format ("Z254%: % 4d”,11));

format ("4%, X 74 :
format ("fF HIE SR EHHL: B ("
format ("VF s AUE S /NS
11));
format (" 7Nkl 7 0x:
format ("1 Ak AT IR (192 4L :
format ("#iE XL SH R 5 :

11)) ;

%tx”, 11))'
%f AL 5 %<3, 3£
%1$d, %2$s”,

fa

1E%4:
EXI3F

+11.110000

FFHIE4M: 0011

B 3I8=E=oA:
111,111,111

THg: 11
FERESESRE:

(11.110000)

BUCRIHRIRRISEL:
111.111111%85{¢jf5111.111

% d”, 111111111)) ;
-1 1)
%HE”, 11. 1)) ;

o111 1111111));
11,7111, 11111117)) ;
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EEIRTT iR ]|

c SERTEHEA EHAPY+—H 17 13:11:35 CST 2020
E F-B-B8A 2020-12-17

D B/B/FEER 12/17/20

r HH:MM:SS PMF&=, (126T#!) 01:11:35 F4F

T HH:MM:SSHEZL; (24RF]) 13:11:35

R HH:MMIER, (24R3%!) 13:11

1 public class formatDate {

2 public static void main(String[] args) {

3 Date date = new Date();

4 System. out. println(String. format (" 4= [A] F . %tc”, date)) ;

5 System. out. println(String. format ("45- H-[1#%20: %tl”, date)) ;

6 System. out. println(String. format (" J]/H /& %tD”, date)) ;

7 System. out. println (String. format ("HH:MM:SS PM#& = C12WF4#1]) « %tr”, date)) ;

8 System. out. println(String. format ("HH:MM:SSH& . (24D . %tT”, date)) ;

9 System. out. println(String. format ("HH:MMA% X (240 ]) : %tR”, date)) ;
10 }
11 }

A EEUILT

EEARRY 588 ] |

H {2403 HIBY/NET (B2 ZRIE#M) 13

l 2 EF 128 A0/ 1

k 2B 24T HIAY/NET 13

M A IFRID 33

L V3 E N ET 745

S 2IEFRIRD 33

N IIEIFHIZRVEL 745000000
p Locale.US,"" NS _EF o FFHRC(ZR) ™
z NXESFRF CST
z AR FGMTAIRFC822AT X A RIS & +0800
s 1970-1-1 00:00:00 ZIFFERFERITAIFLEL 1608183213
Q 1970-1-1 00:00:00 ZEJFFERTRITRIZFLEL 1608183213745
1 public class formatTime {

2 public static void main(String[] args) {

3 Date date = new Date() ;

4 System. out. println(String. format ("2 £ 724 Hill (F)/NF CAS 207 BT EIAMO) = %tH”, date)) ;
5 System. out. println (String. format ("247 £ 71215 Hl /N %t1”, date)) ;
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System. out. println(String.
System. out. println(String.

8 System. out. println(String.
9 System. out. println(String.
10 System. out. println(String.
11 System. out. println(String.
12 System. out. println(String.
13 System. out. println(String.
14 System. out. println(String.
15 System. out. println(String.
16
17 }
18
19 }
FBIELIG

o« HfhRRIERTER

1.String s=""+i;
2.String s=Integer. toString(i);
3.String s=String. valueOf (i) ;

o FRTERIEEhE

1.int i=Integer. parsenInt(s) ;

format (" 267 F 24 H (/N %tk”, date)) :
format ("207 8 F K08l %tM”, date)) ;

format (“3fEF =P : BtL”, date));

format ("20E 7 AP: %tS”, date));

format ("IN ELF =R HL: %tN”, date)) ;

format ("B X4 547 %tZ”, date));

format (”AHXF T-GMTIIRFC82215} [X A4 &: %tz”, date));

format ("Locale. US, \" /N5 F &) EAF 8 FA-Hnid (35) . %tp”, date));
format (“1970-1-1 00:00:00 ZJILEPLITIFPEL: %ts”, date));
format (“1970-1-1 00:00:00 FIAEFFZE M=M4: %tQ”, date));

2.int i=Integer. valueOf (s). intValue () ;

4. HFHE

4.1 Math

Math3$

Java B9 Math BT BTFHUTERKFCERIBMMITE, WHFEH. . FHRMN=mRRE.
MathFRRYES

Math.PI iIERAIEE=R
Math.EiCReNEE

MathFRRYEREY
=R

Math.sin IEBZRRZX Math.asin ;R IESZEREL

Math.cos SREZEREN Math.acos R 5% EREY

Math.tan IEYJERZY Math.atan [SZIEY]EREY Math.atan2 FIRYSIET]REL
Math.toDegrees JIELE{L A E Math.toRadians BBEE AINE

BNEE

Math.abs SK4E33{E

Math.ceil {SEIF/NFREEAIRATEL
Math.floor SRR T IREHIRAEELL

Math.IEEEremainder 3K
Math.max KR &K
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o Math.min XFEEF /)N

e Math.round E_L, IRElintEakFlongB! (LE—MNREUR[EdoubleRY)
BHEITE

o Math.sqrt SkKFF /5

o Math.pow SREZHHERIXRTT, Y HArithmeticExceptionb IR s H Hr s

o Math.exp KeH{E=XTT

 Math.log10 LA10AJEAIRIEL

« Math.log BAYTE

e Math.rint REEEREFIAAIEEE (AIRELVRECK, tHATREtLE)N)

BEHLEL

« Math.randomiR[El0, 1Z/BJHY— BEAEL

4.2 BigDecimal3

g
B S
iR
w% RiffEiz
() java.math FRANEESE
K= . o .
B public class BigDecimal extends Number implements Comparable
- BigDecima BRI TEA, FERURIE, SN, LR, HOIFIMEERIRAGRIE, RETE
IEENEEERTEA R
BiERE
BiEHER i
BigDecimal(double val) 1 doubleZERUNEIEEIEE/IBigDecimalXT SR
BigDecimal(String val) 1% BigDecimal IR R Z T EE 29 BigDecimal

IR HEERS MO, FMTFERERE;
wEBE

BigDecimalZE PRSI E R TNIZERITE, WT:

Hikr faEid

public BigDecimal add(BigDecimal value) mEzEE
public BigDecimal subtract(BigDecimal value) MEzE
public BigDecimal multiply(BigDecimal value) FEEE
public BigDecimal divide(BigDecimal value) fitRIzE

IR XWFdivideFsizkiR, WNRRARENE, Hiedijava.lang ArithmeticExceptionF&E ., LHATRILAE
FAdivide 5/ 2B —1NEEG A,
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BigDecimal divide(BigDecimal divisor, int scale, int roundingMode): divisor: PREFIRIHIBigDecimal
ISR scaleAFHHRINAIEL; roundingModeBNE1RT

N Java/NIEE BT RELBREIR, NREMRRXFMEERRE, AILAEABigDecimal

5. BEARYIAE

5.1 Bk

elfEd =Dt

java.util BT Date SEEIFEXLRIRYEEAFIRTIA], Date SRR MEISRECELAML Date IR,
S MEIERREEF = R1 B EAFOE R4 AXI SR,

1 Date( )

FTMIEREIEW— NS, 1ZSEEMNM 1970 FF 1 B 1 HEMNZMEL

1 Date (long millisec)

EHBIR(F

¢ boolean after(Date date)
ELERL AR DateXI S AT EE HEAZ FiR Eltrue, BN [Elfalse,
¢ boolean before(Date date)
SRR ERDateXI SIS E B Z AR Eltrue, MR Elfalse,
e object clone()
IREIEXISRATEIA,
e int compareTo(Date date)
LR =ARILFERDate X RAMEE B EE, MERFIHRIRE, JEAXNREREERHZRINRE
RE. ARXSREEERBHZENIREIEL,
e int compareTo(Object obj)
FobjEDateZEBNIIR{EZ R FcompareTo(Date) , BRI EHBH ClassCastException,
e boolean equals(Object date)
SR ERIDateXIRFAMETE HEIEERHRIREltrue, SR Elfalse,
e long getTime()
IREIE 1970 € 1 B 1 B 00:00:00 GMT LASKILL Date XS FRHIZFVEL,
¢ int hashCode()
IREIEXI SIS FRIEE,
« void setTime(long time) FBE 197081 H 1H00:00:00 GMTLAStimeZF (L B ATIEF1 HHA,
e String toString()
18It Date XFFREEHRALATHZZUAY String:  dow mon dd hh:mm:ss zzz yyyy HF:  dow 2—FFHIE
—=X (Sun, Mon, Tue, Wed, Thu, Fri, Sat),

EHALLER

JavaffE LA =F75 AR LA B R

o {3 getTime() F523KENA N BEE (B1970F181AKHNENEIE) |, ARHIRIXFEME.

 fEFE75I% before(), after() #lequals(). a0, —MBRI12ELL185 R, M new Date(99, 2,
12).before(new Date (99, 2, 18)) IR[E]true,

o {#FH compareTo() /5i%, ©2H Comparable #2OE M, Date LI TiX/MzO.
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5.2 HHAtEIV{k SimpleDateFormat
BV 1LaY75iEformat

SimpleDateFormat @—MNAESIMEEURRIS TSI ITBERRYSE. SimpleDateFormat SEVFRid:
EHIRFBE X B EgkiE T,

1 import  java.util. *;

2 import java. text. *;

3

| public class DateDemo f{

5 public static void main(String[] args) {

6
7 Date dNow = new Date( );
8 SimpleDateFormat ft = new SimpleDateFormat (“yyyy-MM-dd hh:mm:ss”);
9
10 System. out. println (" i [1] A~ + ft. format (dNow)) ;
11 }
12}
Rt&zET5iEparse
1 import java. text.DateFormat;
2 import java. text.ParseException;
3 import java. text.SimpleDateFormat;
4 import java.util.Date;
5 /%
6 * JStringf e piDate Xt 4
T %/

8 public class Demo04DateFormatMethod {
9 public static void main(String[] args) throws ParseException f{

10 DateFormat df = new SimpleDateFormat ("yyyy MM/ ddE") ;

11 String str = "2020%E611H”;
12 Date date = df.parse(str);

13 System. out. println(date) ;

14 }

SimpleDateFormat{g=U (L 4R 63
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F& ik ol

G LIThRC AD

y Utiiviss) 2001

M B July or 07

d — 1" HEIEES 10

h AM./P.M. (1~12)F&Z/ )\ 12

H — RS (0~23) 22

m EPEL 30

s 2L 55

S =R 234

E E2HJL Tuesday

D —FHRTF 360

F —NBHEJUERBEIL 2 (second Wed. in July)

w —FhEUE 40

w — N BHEIUE 1

a AM./P.M. FRIE PM

k — RN (1~24) 24

K AM./P.M. (0~11)F&={/Na 10

z X Eastern Standard Time
MFEFRFF Delimiter
B35S

Printf&String.format{§zU{L B HA

printf JARTLMREAMAMSTUUREIFIBEL. R NFE8I0, B %t FEF B TERESR—
FRERE,

i % B8 =~ fl

c BLEEBAMIREER 287X +H 27 14:21:20 CST 2007
F "F-B-H"18= 2007-10-27

D "B/B/E"BR 10/27/07

r "HH:MM:SS PM"$&=(, (1265%!) 02:25:51 T4

T "HH:MM:SS"1&=, (24874l) 14:28:16

R "HH:MM"I&Z, (24B34l) 14:28
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1 import java.util.Date;

9

3 public class DateDemo {

1

5 public static void main(String[] args) {

6 // WIEAL Date WR

7 Date date = new Date();

3

9 //cHIfE

10 System. out. printf ("4 H HAIH A]{5 B %tc%n”, date) ;
11 //ERIAE

12 System. out. printf ("F-H-H#%z: %tF%n”, date) ;

13 // AR

14 System. out. printf (" A /H /4Ef R %tD%n”, date) ;

15 / /A

16 System. out. printf ("HH:MM:SS PME% =G C126f4) : %tr%n”, date) ;
17 //tHfE

18 System. out. printf ("HH:MM: SS#& =0 (24F5 1)) : %tT%n”, date) ;
19 //REAE
20 System. out. printf ("HH: MMA% 3 (2485 : %tR”, date) ;
21 }
22}

5.3 RFIETTHIE
sleep

sleep(ESRILAZHANEHIRE (FAEIRILAE) , ILHCPURIER. BRIZRNLIRZAZREEH HiziH
TEFTRAICPURIR, LABB—ER RS EMEAENITRONR.

1 import java.util.*;

2

3 public class SleepDemo {

4 public static void main(String[] args) {

5 try {

6 System. out. println(new Date( ) + “\n”):

7 Thread. sleep (1000%3) ;  // fRHE3F>

8 System. out. println(new Date( ) + “"\n”);

9 } catch (Exception e) {

10 System. out. println (“Got an exception!”);
11 }

System.currentTimeMillis( )

1 import java.util. *;

[\

3 public class DiffDemo f{

4

5 public static void main(String[] args) {

6 try {

7 long start = System. currentTimeMillis( );
8 System. out. println(new Date( ) + "\n”);

9 Thread. sleep (5%60%10) ;

10 System. out. println(new Date( ) + “"\n”);
11 long end = System. currentTimeMillis( );

12 long diff = end - start;
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13 System. out. println(“Difference is : 7 + diff);
14 } catch (Exception e) {
15 System. out. println(“Got an exception!”);
16 }
17 }
18 }
5.4 Calendar3$
mE

java.util. Calendar Z2EHZE, fEDatefSHHIN, EHeie TIFESDatelI/Ti%. ZRBATE R BEAZIAYATE)
SEEEARSHRZE, HER. BHEMESERNE AR,

AN

Calendar/UiigR3E, HTIESEURME, CalendarfEBIEXSRISHIFERCIE, MBBIIHETECIE,
REIFERIS, AT

Calendarg#& 757k
e public static Calendar getInstance() : {%ﬁﬁﬂki}\ﬂﬁBfﬂiﬁﬁﬁiﬁﬁﬁ—ﬁ\Elﬁ
fian:

import java.util.Calendar;

1

2

3) public class DemoO6CalendarInit {

4 public static void main(String[] args) {
o)

Calendar cal = Calendar. getInstance() ;

6 }
7 }
ERAZE

TRECalendarsBHIAPI S, EEAES:

e public int get(int field) : IR[EIZ5TEBH=FERAE.

e public void set(int field, int value) : {HATENBHFERIREETEE.

e public abstract void add(int field, int amount) : FRIEBEHEIFN, HLZEERE H=FELRINSR,
EiEENREE,

e public Date getTime() : JRE—AFRNIECalendarBdIEfE (MHTTEBENZM R E) HIDateXy
K.

CalendarsRHRMRZ AR EE, AERLEENAHFR:
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FEE ax

YEAR F

MONTH B (MoFra, AJLA+1fER)

DAY_OF_MONTH BHrIX (J15)

HOUR B (12/)NA )

HOUR_OF_DAY B (24/)\ES )

MINUTE )

SECOND b

DAY_OF_WEEK BRI, BHEJ1, "IL-16ERA)
get/setl3ik

get I EFRRBUEEFRAVE, setEMARIRBIEEFTRVE, KBERER:
import java.util.Calendar;

1

2

3 public class CalendarUtil {

4 public static void main(String[] args) {

) // BlECalendarif 4

6 Calendar cal = Calendar. getInstance() ;

7 // B

8 int year = cal. get(Calendar. YEAR) ;

9 // REWA
10 int month = cal. get (Calendar. MONTH) + 1;
11 // BFHH
12 int dayOfMonth = cal. get (Calendar. DAY OF MONTH) ;
13 System. out. print (year + “4£” + month + “J]” + dayOfMonth + “H”);

1 import java.util.Calendar;

)

3 public class Demo07CalendarMethod {

| public static void main(String[] args) {
5

Calendar cal = Calendar. getInstance() ;

6 /] WEE
7 cal. set (Calendar. YEAR, 2020) ;
8 System. out. print (year + “4F” + month + “J1” + dayOfMonth + “H”): // 202046711 H
9 }
10}
add75i&

add73iERTLANIEE A DFERAVER TINAERE, MRBNSHAEENN LREE, WRAREN
HEREE. 8:

import java.util.Calendar;

1

2

3 public class CalendarMethod {

1 public static void main(String[] args) {
5

Calendar cal = Calendar. getInstance() ;


af://n3253
af://n3257

6 // FREUEE
int year = cal. get(Calendar. YEAR) ;

-~

8 // 3REH
9 int month = cal. get (Calendar. MONTH) + 1;
10 // REH
11 int dayOfMonth = cal. get (Calendar. DAY OF MONTH) ;
12 // 202046 511 H
13 System. out. println(year + "4 + month + “J]” + dayOfMonth + “[1”);
14 // i Fadd ik
15 // 2R
16 cal. add(Calendar. DAY OF MONTH, 2);
17 // IR3F
18 cal. add (Calendar. YEAR, -3);
19 // B
20 int yearl = cal. get(Calendar. YEAR) ;
21 // R
22 int monthl = cal. get (Calendar. MONTH) + 1;
23 // BFHH
24 int dayOfMonthl = cal. get (Calendar. DAY OF MONTH) ;
25 // 201746 4131 ;
26 System. out. println(yearl + “4=” + monthl + ”“J]” + dayOfMonthl + "H”);
27 }
28 }
getTimeFi%

CalendarshfigetTimeFiEHAZIRENEIIZI, MEERXIMAIDateXTSR,

1 import java.util.Calendar;

2 import java.util.Date;

4 public class Demo09CalendarMethod {

5 public static void main(String[] args) {

6 Calendar cal = Calendar. getInstance() ;

7 Date date = cal. getTime();

8 System. out. println(date); // Thu Jun 11 09:37:57 CST 2020

NG

L2 RAEE, PERE—.
f£Calendarzkd, BHAFRTRRL0-11AFKL- 128,
HEERBEANKZRN, FEaREE, IEEX,

6. Scanner

BXMERGE
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1 Scanner s = new Scanner (System. in) ;

3 s.next () ;

4 s.nextLine () ;

6 s. hasNext () ;
7 s. hasNextLine () ;

9 / /R R A
10 s.close() ;
AR BRI EE
o EHNSMEZE, (BREREREIESIRE alse
o RBHIE——MEE

o BIUE, EBIIFH——true
o BHUE, XKBUEIR——false

1 package com. ykI;

2
3 import java.util.Scanner;
4
5 public class ScannerTest {
6 public static void main(String[] args) {
7 Scanner s = new Scanner (System. in) ;
8
9 System. out. printIn (" AR 1) 7 sz )
10
11 // hasNexte>—H[HZE, HEIHHIIHNE.
12 while (s. hasNext () {
13 System. out. println (" BEHL AT A7) ;
14 String str = s.next();
15 System. out. println (BRI N 5 407: “+str) ;
16 }
17
18
19 // hasNextLinesx—HEFHZE, BHBIHFHINE. WIK— Fnext O R Ao bHZE
20 while (s. hasNextLine ()) {
21 System. out. println ("EZECHTIFA ) ;
22 String str = s.nextLine();
23 System. out. println ("EEEL R N 5407 “+str) ;
24 }
25
26
27 //hasNextInt J7ik4BHIE, WIRAZEE 2R FFalse
28 if (s. hasNextInt ()) {
29 System. out. println (“EEHCAET A7) ;
30 int str = s.nextInt();
31 System. out. println ("GSEHU R A BAL: “+str) ;
32 }
33 else
34 System. out. println ("/REI NI ZEER) ;
35 }
36
37 s.close() ;
38 }
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7.1 BEHR
fan

IEMZRIATU (regex) B—NFFFH, HFEEFFWTIATSEHN, SRKERLE— FRHRESHK
&R0, FILAFskIvES, BT,

ENERIAHAIARNEZ(ER:

o B EFFRETERFEEERIRTH
o IUfE: BNFAHRESHEREMEI

EPCECAIER AR E, SCER. DEIFERE,
Bl

1 import java.util.regex.Matcher;

import java.util.regex.Pattern;

public class RegexMatches

{

6 public static void main( String[] args ) {

7

8 // R EREAE TR AR

9 String line = “This order was placed for QT3000! OK?”;
10 String pattern = 7 (\\D%) (\\d+) (. *%)”;

11

12 // Bl Pattern X%

13 Pattern r = Pattern. compile (pattern) ;

14

15 // BIERIE matcher XFH

16 Matcher m = r.matcher (line);

17 if (m find()) |

18 System. out. println("Found value: ” + m. group(0) ) ;
19 System. out. println(“Found value: ” + m. group(1) );
20 System. out. println(“Found value: ” + m. group(2) ):
21 System. out. println(“Found value: ” + m. group(3) ):
22 } else {

23 System. out. println (“NO MATCH”) ;

24 }

25 }

26 }

7.2 IENIRIARIEE

o EHEMIESH, \\ Fr: BEEREURAIXFEA—NSEN (FEL) REHL, BAES
CAHIHFARAIR N,

e flavad, \\ Fr: BEHRA—NEUREANRMZ, UAEENFRAEBEHRIIRN.

o AEEESIHFPERATA, WB3,6}, FEESH B3, 6}, SIRBEFS VM,

o FILUERIESKIEEDH. (ab){3}lLECababab , [flab{3} FLED abbb,
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p{n}

p{n,}

p{n,m}

\p{P}

\b

\B

\d
\D
\w
\W
\s
\S
\f
\n

Ui

EFEENFRF, BRRITRIN

[ FRYEE—FFF

[1 ARTFAPEE

ERRSFFL, PRECRR IR 2 IMIES— 7T

BT =R EFEER. XA, kA5 \i#HEEX
v

IECMNFATERERAINE. WNFRIRET Regxp WKRAY
Multiline i, $IESS"\n"8"\r" ZRIRINIEITET,

TRE SR ICECRIERIFHF
—IREE R ICECRIERIFHF
TRE—IRIECRIERI =

n IFREEL. IEFILEC n X

n RIFREL. =DE IR

MF0n BIELEL, HEfn<=m, CEEDLnIR, EZmIR

— MRRFRF " #S%&' ()4, /5<=>2@[0"

PLE— =i R

JE=Fin RIS

TR
IFE AT ILED
AR AT
IFERIEFHF
THF
IF=EFHF
LACHRTURF

ULACHRTTFF

=l

jav.ILfgjava
javaPtEgj[abc]va
javallt#c[a-z]av[a-g]
javaPLEcj["b-flva

19

(PCF(
SPCECF—AT R MNE]
S

z0*ILfigzooskz
zo+ILfgzo8kz00
z0?0LEgzaz0

o{2} It food FAIFE

[0}

o{2}PSEEfooodREIFT
Bo

0{1,3}PCEtfooood PHY

="To
}~

va\bPCEgjavardifiva,
{BAICHCjavardfiva

va\BILEgjavardfva,
{BAICECjavatJva

1[\d]PtEc13
[\D]javaltAgJjava
javaltfc[\w]ava
$javalLEE[\W]java
Java 2[LFgJava\s2
javaltEg j[\S]va
Z20TF\XOcH\cL

LT \x0aF\cJ
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5 o o=

w w [\ [\] Do Do Do Do Do Do Do Do
S © 00 NN O O = W

o
[ B I

> W W w

IEMRIE -3

- R

S e O =

\[abc\]: AFKasiHb, BHFHcARHFHH—A .

\["abe\]: fXFEERa, b, c LAMITATF5F o

la-z]: RFa—zMPTH/NEFRHR—A

[A-Z]: AERA-ZITE REFRFHH—

[0-9]: ARFRO-9Z M — M FF4F .

la—2zA-720-9]: HFKa—zmiEA-Z80F0-92 Al IAEE —DNFIF.
[a-dm—pl: a #| d B¢ m B pZ AIFMEE —NDFHFo

MR -E I HAT

- BRI

1.
2.

&&: JFH
\ s B

IE M - FE L5755

- R

1 ” »

2
3.
4.
5
6
7

VEBCAFAT 4 o

“\d”7: AR [0-9] 1S

“\D”: AR\ 0-NT I 5

N\s”: BEHZFERF: [ \t\n\x0B\f\r] HIfES
N7 AEFEEFER: \[\s\] WfEE
\w”i BEERF: [azA-Z_0-9]1MIH S
LW BRI N[ \w\]

IEMRIE - Hheia]

- R

1.

S

X? @ ORENLIK

X* : OWREIZ IR

X+ LRELZ IR

X{n} : f&%FnIR

X{n,} : &4nk

X{n, m} : nZmik (nFm 2 L5 1)

IENZRIE - HTES O

7.3 BRES

PatterzHIMatcher3

Pattern 2

pattern XRE—NMENFRIARAIRFER . Pattern KRB AHIEEG L. BEIE— Pattern X5, R
WRESCRBEARESRIES L, BIRE— Pattern [, ZAEES— MNENREAEATCHE—
'8

Matcher 2&:

Matcher XIS EXFNFT B TRERRANICEURIERIS |28, SPattern 25—#E, Matcher ;8B N HAEE
5%, (REEVEA Pattern XIZRAY matcher J5iERIRE— Matcher XI5,
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R
L RARIEES N TSN — N RIRBTHTIENTTIE, EEIHES AT EREE,

TP L B T SR ok

1
2
3 e ERIER () BO)) i1, FFAENAKRERAL:
4
5 () BO©))
6 ()
7 (B(C))
8 (©
2. FERAERTLUES AAmatcherfigigroupCount/5iERBEREANEZ DN HDE.  (groupCountfs
RRE—NintfH, kFRmatcherXISHFIE S METAAE)
3. BE—MEHARIES (group(0)) , BERREANRIAN. (ZEFEIEEgroupCountiIiREHEH)
4. LA () FRELROERMRAERR B, BRERNA, R ESTHHTITEL
7.4 MatcherF3i%
Vo
1. publicint start()
REILARIPCECAI4IERZRS |,
2. publicint start(int group)
IREFELARIRIICECIRERAR), FREEERTRRAYFF5IRIIA RS
3. publicint end()
REIREEFFZ ERIRE S,
4. publicintend(int group)
IREFELABTRIICECERERAR), HEEEMBBRFFIINEEF R EHIREE,
1 import java.util.regex.Matcher;
2 import java.util.regex.Pattern;
4 public class RegexMatches
5 {
6 private static final String REGEX = “\\bcat\\b”;
7 private static final String INPUT =
8 “cat cat cat cattie cat”;
9
10 public static void main( String[] args ) {
11 Pattern p = Pattern. compile (REGEX) ;
12 Matcher m = p. matcher (INPUT) ; // 3RHX matcher *f%
13 int count = 0;
14
15 while(m. £find()) {
16 count++;
17 System. out. println(“Match number “+count) ;
18 System. out. println("start () : “+m. start()) ;

System. out. println(“end () : “+m. end()) ;
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EEEHIER T i

1. public boolean lookingAt()
SN KIFFFLFHIRRTM N 7 SiztE b ED,  FFSLITEE,
2. public boolean find()
=R ERSZELLEABAFIRN TN FF5,
3. public boolean find(int start)
HEIITER, AEEHEKLEZEN. MNMEERS IFRNBNFFI T — N FF.
4. public boolean matches()

SN ESEN L. 2Bk,

1 import java.util.regex.Matcher;

2 import java.util.regex.Pattern;

3

| public class RegexMatches

5 {

6 private static final String REGEX = “foo”;

7 private static final String INPUT = “"f00000000000000000” ;
8 private static final String INPUT2 = “00000f000000000000”;
9 private static Pattern pattern;
10 private static Matcher matcher;
11 private static Matcher matcher2;
12
13 public static void main( String[] args ) {
14 pattern = Pattern. compile (REGEX) ;

15 matcher = pattern. matcher (INPUT) :
16 matcher?2 = pattern. matcher (INPUT2) ;
17
18 System. out. println (“Current REGEX is: “+REGEX) ;
19 System. out. println(“Current INPUT is: “+INPUT);
20 System. out. println("Current INPUT2 is: “+INPUT2);
21
22
23 System. out. println(“lookingAt () : “+matcher. lookingAt ()) ;
24 System. out. println(“matches () : “+matcher. matches()) ;
25 System. out. println(”lookingAt () : “+matcher2. lookingAt()) ;
26 }
27}
BiE5iE

1. public Matcher appendReplacement(StringBuffer sb, String replacement)
SCIARR R R IIAIE IR TR,

2. public StringBuffer appendTail(StringBuffer sb)
SCMARIm NI RS R,

3. public String replaceAll(String replacement)
BiEN SR EBRF A RALRNEBAFFRNE N FF,

4. public String replaceFirst(String replacement)
B S EERF R LENBAFFIINE— T,

5. public static String quoteReplacement(String s)
BREFEEFFRRNFEEIRFRER. XNTERRE—MFREH, FigEESEVatcherZEly
appendReplacement J5iEx— M EEFEFE—HET(E,

import java.util.regex.Matcher;

1
2 import java.util.regex.Pattern;
2]
)
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A public class RegexMatches

5 {
6 private static String REGEX = “dog”;
7 private static String INPUT = “The dog says meow. ” +
8 “All dogs say meow.”;
9 private static String REPLACE = “cat”;

10

11 public static void main(String[] args) {

12 Pattern p = Pattern. compile (REGEX) ;

13 // get a matcher object

14 Matcher m = p.matcher (INPUT) ;

15 INPUT = m. replaceAll (REPLACE) ;

16 System. out. print1n (INPUT) ;

17 }

18}
1 import java.util.regex.Matcher;

2 import java.util.regex.Pattern;

4 public class RegexMatches

5 {
6 private static String REGEX = “a*b”;
7 private static String INPUT = “aabfooaabfooabfoobkkk”;
8 private static String REPLACE = "-”;
9 public static void main(String[] args) {
10 Pattern p = Pattern. compile (REGEX) ;
11 // 3REL matcher Xt%
12 Matcher m = p.matcher (INPUT) ;
13 StringBuffer sb = new StringBuffer() ;
14 while (m. find () {
15 m. appendReplacement (sb, REPLACE) ;
16 }
17 m. appendTail (sb) ;
18 System. out. println(sh. toString()) ;
19 }
20 }
8. Random
=71y

£ Javarh BEN—NMEEEE < BRI AFBMIT5E: —MERA Math 3849 random() 73i%, —FH

~2f#F3 Random 2§,

Random(): 1ZMI&EFAER— MIXLBIR S BN A EAFTE, REERX N FEGIE
Random Y&,
Random(long seed): {EFAEE long KBNS EIBIE—NETHIBEN ZNEE AL ES.

Random SEIRMHHIFRATTIZE IR AFERIIT DN, EHERXIEAEBIIEFEMAIHERE

F1

1 package cn. itcast. demol;

3 import java.util.Random;//{# Hi 75 200 S 4

1 import java.util.Scanner;
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7 public class RAndom {

8 public static void main(String[] args) f{
9 Random r = new Random() ;//PL &Gt [ & I} ] AyFh 1%
10 int i = r.nextInt();

11 System. out. println (7i”+i) ;

12 Scanner sc¢  =new Scanner (System. in) ;

13 int j = sc.nextInt();

14 Random r2 = new Random(j) ;//H & X Fh 1%L

15 Random r3 = new Random(j) ;//iX B2 K T 404F b 75 FVE M FF 0T RandomS2 Dy BEAT, AH P74
TR A 1 B AL SR [

16 int num = r2. nextInt();

17 int num2 = r3.nextInt();

18 System. out. println(“num”+num) ;

19 System. out. println (“num2”+num2) ;

20 }

21 }

BEBE

random.nextint() IRE{EHELY EERintXETHE
random.nextLong() REEAKER, SEERlongZERNSEE
random.nextFloat() IREIES/NEL, SBEIZL0,0.1]
random.nextDouble() REHEA/NEY, SEERZ0,0.1]

random.nextBoolean

0 iR[EI{Egboolean{d, trueFfalselft=ZR+EE

REEAZEET (‘IES”) 2 double H, HEMYER 0.0, TNEE

radom.nextGaussian()

21.0
9. System
tbsBBAxE
1 static void setIn(InputStream in) // FRAER N 5E W)

2 static void setOut (PrintStream out) // A E 5 R
3 static void setErr (PrintStream err) // R UERS R E A
|
5

/ /

static Map<String, String> getenv () // IR IB T P AR 5 0 B {E G
6 static String getenv(String name) // IR A E A B AR I {E
7 / /
8 static Properties getProperties() // RIEIFTA MRS &N
9 static String getProperty(String key) // iR[BI4F5E M) RS E M HE
0/ /
11 static void setProperties(Properties props) /) HEER RSB
12 static String setProperty(String key, String value) // W E%FEN RS &M M1E
13/ /
14 static long currentTimeMillis () // IREUCYET RGN TR, H=HFRR, M 1970 £FF4H. HotSpot VM

]
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arraycopy(...) 5%
arraycopy(... A A SRR R P SR A SR T B BRI,

1 static void arraycopy (Object src, int srcPos, Object dest, int destPos, int length)

package com. ibelifly. commonclass. system;

1

2

3 public class Testl {

4 public static void main(String[] args) {
5 int[] arr={23, 45, 20, 67, 57, 34, 98, 95} ;
6 int[] dest=new int[8];

7 System. arraycopy (arr, 4, dest, 4, 4) ;
8 for (int x:dest) {

9 System. out. print (x+” ”);

10 }
11 }
12 }

exit(int status)f5i&

exit(int status) 5 AT IEHFHE TR avaEiU., WERSER0, RRIEFIEBHIVW,; WERSEdEo,
FREEIRHIWM,

package com. ibelifly. commonclass. system;

1

2

3 public class Test4 {
| public static void main(String[] args) {

5 System. out. println ("f&) 714G 17) ;

6 System. exit (0); //BINIbAL AL 1 M FTELT M Java B ML, M SHUT 2 )5 MARES

7 System. out. println ("f2) 74508 17) ;

[@e]
—

List 3 OA0 Set ZOFFLF I, REAIEEFTFRTEMARSI—FESEET, B List ESRIERMER
SUTE
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List

5
AbstractList
'
ArraylList Vector AbstractSequentiallList
Stack LinkedList

List BEOBEREMIK Collection M, BEXAALIFMHES tZNES, HETHZBENIFERF
HEi5l, BB ZwEeliGiniEEf BRI TR, EUAITIIA: Arraylist, LinkedList, VectorfStack

AbstractList ¥ AbstractSequentialList

AbstractList fISRSESCIN 1 List 5200, EREBSEIN 7 FERY List BFEEHINEE, FEAIUEETIME
CEARE(EZIE,

1 /] BERITTE o H—IKHIMRIINE
2 public int indexOf (Object o)

3 /) BEILE o BJE—IRHBIMRIINE
| public int lastIndexOf (Object o)

5 VAR

AbstractSequentialList $ZRSE4RE T AbstractList, 7ERER EIRE T ihRTENINAF REEi8iRERIRRR S
[, MASISEENIGE, NRFEHTSHETIDRAEE, MR AbstractList, 8 LinkedList {EFHEER
SCHR, PRLAMYBESZ S IRRRIRIE , kAT AbstractSequentiallist A~ AbstractList,

ArrayList

EEFE

ArrayList LASEBIEATAIESEN, ERGEARENES, REEIR. AL IREIEIE
R, L ERTEEAZEX—R, HRALEN Vector , TBELERERT ArrayList BJLAER

CopyOnWriteArrayList ﬁ% Vector,
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REPEATABLE

v '

Obiject1 Object2 | Object3 | Object1 Object4

0 1 2 3 4 5 6 7 8 9

KT Araylist BN EZERIRFELEHY:

BERBIBRSR, BETRBERRS, Araylist TIREHEA. BIRESTRIIZE TR
% .

[REEIREH: ArayList [REEREEIFAFMEEN, EEEHRR. BgRS R

SRELeM: Amylist ERBEARSNES

ArrayList ERRI B BEHKER 10, BA odd() NREBITESENRNSE, TLUBRINREE
elementData NTEE, SRRNTEREN 10, ZERSBHAKETHREXRT &5 10,

BHI—TRNE

Ordered - arraylistPATTRRBEAF, HNER FEEFNEZIERNIRF.

Index based -RJLAFERZE (U EREIGRITR. F5ILA0F:L.

Dynamic resizing -SHERNTTREEBI ZH/IA/NIT, ArrayList2aIEK,

Non synchronized -BRIATEI T, ArrayListR G, EFREEIE LM EHsynchronized =, B
E{YFFVectorss,

Duplicates allowed -FAi Ja]LAfEarraylist iR INEE TR, FEERAENE.

// new ArrayList IfHIERIAZTEAH
private static final Object[] DEFAULTCAPACITY_EMPTY_ELEMENTDATA = {};
/] BN &
private static final int DEFAULT CAPACITY = 10;
/) VAL SOZI R RN &
private static int calculateCapacity(Object[] elementData, int minCapacity) {
if (elementData == DEFAULTCAPACITY_ EMPTY ELEMENTDATA) {
return Math. max (DEFAULT CAPACITY, minCapacity) ;
}

return minCapacity;

« EENBIRTBFE, BAKEST ZFAFRKE 1.5 &, Bl newlength = oldlength * 1.5

grow( minCapacity) {

oldCapacity .

newCapacity oldCapacity + (oldCapacity >> 1)
(newCapacity minCapacity < 0)

newCapacity minCapacity

(newCapacity > 0)

newCapacity hugeCapacity(minCapacity)

= Arrays.copy0f( newCapacity)




EiSEE
o IRBBNTTERGHRTTE, ERArays.asListBEERINTSRIIIAE L.

1 //Empty arraylist
2 List<String> names = new ArrayList<>();

4 //Arraylist initialized with another collection

5 List<Integer> numbers = new ArrayList<>(Arrays.asList(l,2,3,4,5));
ERnE
o add()iMIIERNITR

1 public boolean add(E e) {

2 ensureCapacityInternal (size + 1); // Increments modCount!!
3 elementData[sizet+] = e;

4 return true;

5 }

o addAll() R EEEERIFTB TR RN E arraylist, 1REERIZBERIBIRIE(IELLESIRRIN
FFPERRITTER.

1 import java.util.ArrayList;

2

3 public class ArrayListExample

1 {

5 public static void main(String[] args)

6 {

7 ArrayList<{String> listl = new ArrayList<>(): //list 1
8

9 listl.add("A");
10 listl.add("B");

11 listl. add("C");

12 listl.add("D");

13

14 ArrayList<{String> list2 = new ArrayList<>(): //list 2
1165

16 list2. add ("E");

17

18 listl.addAll (1ist2) ;

19
20 System. out. println(listl) ; //combined list
21 }
22 }

clear()F5i&iGarraylist clear

1 import java.util.ArrayList;

3 public class ArrayListExample

4 {

5 public static void main(String[] args)

6 {

7 ArrayList<{String> arrayList = new ArrayList<>();
8

9 arrayList.add("A”) ;

10 arrayList. add ("B”) ;

11 arrayList.add("C”) ;
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arrayList.add("D”) ;
System. out. println(arrayList) ;
arrayList. clear () ;

System. out. println(arrayList) ;

clone() /%R arraylistAYRZREIA .
import java.util.ArraylList;

public class ArrayListExample

{
@SuppressWarnings (“unchecked”)
public static void main(String[] args)

{

ArrayList<{String> arrayListObject = new ArrayList<>();

arrayListObject.add(“A”) ;
arrayListObject. add("B”) ;
arrayListObject.add(“"C”) ;
arrayListObject.add("D”) ;

System. out. println (arrayListObject) ;
ArrayList<{String> arrayListClone = (ArrayList<String>) arrayListObject.clone();

System. out. println(arrayListClone) :

cloneiFEN., BIREGRIRREINIFESS. HIFEEIZE— P #collectionsLfl, FHFLAE
collectiondFHIFFETTE—E#I2I5EE collectionth, HEFE, HANSEREESTEH TR
ek,

ArrayList<Employee> employeeList = new ArrayList<>();
ArrayList<Employee> employeeListClone = new ArrayList<>();

Iterator<Employee> iterator = employeeList.iterator();

while (iterator. hasNext ())

{
//Add the object clones
employeeListClone. add ((Employee) iterator.next().clone()):

cantains(EUEEFIRFEFME T/ NFE. SRR BIIRPESESFH AT 27,

public class ArrayListExample

{
public static void main(String[] args)
{
ArrayList<String> list = new ArrayList<>(2);

list.add("A”) ;



indexOf() #IT R B REILLFIRPIEETEIEREINERS|,. WRFIFRFAEESTR, SR

list.add("B”) ;
list.add("C”);
list.add("D");

System. out. println( list.contains("A”) ); //true

System. out. println( list.contains(“Z”) ); //false

public class ArrayListExample

public static void main(String[] args)

}
}
@"1' °
{
{
}
}

lastindexOf()iR

ArrayList<String> list = new ArrayList<>(2);
list.add("A”);
list.add("B”);
list.add("C”);
list.add("D”);

System. out. println( list. indexOf ("A”) > 0 ); //true

System. out. println( list.indexOf("Z”) > 0); //false

public int lastIndexOf (Object object) {

if (o

} else

}

== null) {
for (int i = size-1; i >=0; i—)
if (elementDatali]==null)
return 1i;
{
for (int i = size-1; i >=0; i—)
if (o.equals(elementDatali]))

return i;

return —1;

get(int index) 73/ EREIFIFRPIEEE index LeAITTE.

import java.

import java.

util. ArrayList;

util. Arrays;

public class ArrayListExample

{

public static void main(Stringl] args)

{

“dough”)) ;

ArrayList<{String> list = new ArrayList<> (Arrays. asList(“alex”, “brian”, “charles”,

EFIRPEEIREIMAHEETRIRS. WRIIRABETE, BBERE-1',



String firstName = list. get(0); //alex
String secondName = list.get(1); //brian

System. out. println (firstName) ;

System. out. println (secondName) ;

boolean remove(Object o) ~-MFIRFPMFERFE R BIABEETER. true NFIRFMIER T (E[TER,
NREltrue , BRIR[Efalse, XFSremove (intindex) 3|A&IndexOutOfBoundsException-fERItFIZR
FIEEMNENTTE. BERETERRE®EH]. IREINFIRPERAIITTER. NRESHZES|ITR,
N5 2RE.

import java.util.ArraylList;

import java.util.Arrays;

public class ArrayListExample

{
public static void main(String[] args) throws CloneNotSupportedException
{
ArrayList<{String> alphabets = new ArrayList<> (Arrays.asList("A”, “B”, “C”, "D”));
System. out. println (alphabets) ;
alphabets. remove ("C”) ; //Element is present
System. out. println(alphabets) ;
alphabets. remove (“2”) ; //Element is NOT present
System. out. println(alphabets) ;
}
}

removeAll() KB arraylistfIFrBTtE. WTFEN TR, BETRERESHESH contains() /5
%, RESHES K lelement, THEFRHFIRS|. WRKHKEelement, NIEERBESESE
B,

import java.util.ArrayList;
import java.util.Arrays;

import java.util.Collections;

public class ArrayListExample

{
public static void main(String[] args) throws CloneNotSupportedException

{
ArrayList<{String> alphabets = new ArrayList<> (Arrays.asList("A”, ”“B”, “A”, “D”, "A"));
System. out. println(alphabets) ;
alphabets. removeAll (Collections. singleton("A”)) ;
System. out. println(alphabets) ;

}



* removelf()75;ERAPredicateEBURIBANSEY, IBIEROR—MITEERO, Trn— 1 SHIF MG
(fr/REXRE) . EHBERESHESHESRM.

1 import java.util.ArraylList;

2 import java.util.Arrays;

| public class ArrayListExample

5 {

6 public static void main(String[] args) throws CloneNotSupportedException

7 {

8 ArrayList<{Integer> numbers = new ArrayList<)> (Arrays.asList(l,2,3,4,5,6,7,8,9,10)) ;
9

10 numbers. removelf ( number —> number%2 == 0 ) ;

12 System. out. println (numbers) ;

retainAll() 73 ERRBYIRPFET IEESHESTHFTE TR,

1 import java.util.ArrayList;
2 import java.util.Arrays;

3 import java.util.Collections;

5 public class ArrayListExample
6 {
7 public static void main(String[] args) throws CloneNotSupportedException

8 {

9 ArrayList<{String> alphabets = new ArrayList<> (Arrays.asList("A”, “B”, “A”, “D”, "A”));
10

11 System. out. println(alphabets) ;

12

13 alphabets. retainAll (Collections. singleton(“A”)) ;

14

15 System. out. println (alphabets) ;

16 }

17}

sort()FAiEEArrays.sort () i AN FIRFAITTEHITHLEAHEF. sort() /A ESZ ComparatorSCISE
HOSCHI, 1ZSLHIAIRREIEL iR arraylisth B S HITTE

1 import java.util.Comparator;

2

3 public class NameSorter implements Comparator<Employee>
! {

5 @0verride

6 public int compare (Employee ol, Employee 02) {

7 return ol. getName (). compareTolgnoreCase (ol. getName ()) ;
8 }

9 }
10
11
12 import java. time.LocalDate;
13 import java. time.Month;
14 import java.util.ArraylList;

16 public class ArrayListExample



public static void main(String[] args) throws CloneNotSupportedException

{
ArrayList<Employee> employees = new ArrayList<>():
employees. add (new Employee (11, “Alex”, LocalDate.of (2018, Month. APRIL, 21)));
employees. add (new Employee (41, “Brian”, LocalDate.of (2018, Month. APRIL, 22)));
employees. add (new Employee (31, “David”, LocalDate. of (2018, Month. APRIL, 25)));
employees. add (new Employee (51, “Charles”, LocalDate.of (2018, Month. APRIL, 23))):
employees. add (new Employee (21, “Edwin”, LocalDate.of (2018, Month. APRIL, 24)));
employees. sort (new NameSorter()) ;
System. out. println (employees) ;

}

toArray()fFarraylistie R ARSI R I B FIBHEERE

import java.util.ArraylList;

import java.util.Arrays;

public class ArrayListExample
{
public static void main(String[] args)
{
ArrayList<{String> list = new ArrayList<>(2);

list.add("A”);
list.add("B”);
list.add("C");
list.add("D");

//Convert to object array

Object[] array = list. toArray() ;
System. out. println( Arrays. toString(array) ) ;

//Iterate and convert to desired type
for(Object o : array) {
String s = (String) o;

System. out. println(s) ;

1
// AT VAR ) e 4 8 A 45 SR
import java.util.ArrayList;

import java.util.Arrays;

public class ArrayListExample
{
public static void main(String[] args)
{
ArrayList<String> list = new ArrayList<>(2);

list.add("A”);
list.add("B”) ;



40 list.add("C”);

41 list.add("D");

12

43 //Convert to string array

44 Stringl[] array = list. toArray (new String[list.size()]):
A5

46 System. out. println(Arrays. toString (array)) ;

17 }

A8 }

o sublisBRENFFIFE

1 import java.util.ArraylList;

2 import java.util.Arrays;

4 public class ArrayListExample

5 {
6 public static void main(String[] args)
7 {
8 ArrayList<{Integer> list = new ArrayList<> (Arrays.asList(0,1,2,3,4,5,6,7,8,9));
9
10 ArrayList<{Integer> sublist = new ArrayList<{Integer>( list.subList(2, 6) );
11
12 System. out. println(sublist) ;
13 }
14 }
BT E
FFfloop ArrayList

 JavafEREfEHstandard for loopiBAXISRAVENAT IR, (BEBIEFIEDITEL, HAEHTHIFEE LR
03

1 ArrayList<{String> namesList = new ArrayList<String> (Arrays.asList( “alex”, “brian”, “charles”) );

2

3 for(int i = 0; i < namesList.size(); it++)

I {

5 System. out. println(namesList. get (i)) :
6 }

o {FFHforeach looplEHXISRAIEETIER. (RHENER. )

1 ArrayList<String> namesList = new ArrayList<String> (Arrays.asList( “alex”, “brian”, “charles”) );

2

3 for (String name : namesList)

| {

5 System. out. println(name) ;

 ERVIRENBRNSIEANRIEAT IR, (BEBEEHIIFHERER. )
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1 ArrayList<String> namesList = new ArrayList<{String> (Arrays.asList( “alex”, “brian”, “charles”) );
3 ListIterator<String> listItr = namesList.listIterator():

5 while(listItr. hasNext())
6 {
7 System. out. println(listItr. next());

o whilefEER, (FTREERLEATLLITSE, MAHMMELLEMAEHIEG )

1 ArrayList<{String> namesList = new ArrayList<String> (Arrays.asList( “alex”, “brian”, “charles”) );

3 int index = 0;
1 while (namesList.size() > index)
5 {

6 System. out. println(namesList. get (index++)) ;

« {fF3Java SFRAPHEMHRISAUEBFIZK. fFRstream.foreach()7TiEMarraylistidS Bl TTER, F
stream.foreach()3XEXITZ=,

1 Iterate arraylist with stream api
2 ArrayList<{String> namesList = new ArrayList<String> (Arrays.asList( “alex”, “brian”, “charles”) );

3 namesList. forBach (name —> System. out. println(name)) ;

o listiterator() /5 23RERVFIZFRIE R EERiERarraylist, ListlteratorSZHFEIERFIZRAT AR INFNMIER Y ZR+
AITTE.
o listiterator.add(Element e) “fFiZ TR AMENEAnext(IREIFNTTE Z BIa G EIREIRY
previous() i ETTRZ E.
o listlterator.remove() -MFIZRFMIBRnext() & previous() FiHREIRIRE—INITER.

1 import java.util.ArrayList;

Do

import java.util.Arrays;

import java.util.ListIterator;

4
5 public class ArrayListExample

6 {

7 public static void main(String[] args) throws CloneNotSupportedException
8 {

9 ArrayList<{String> alphabets = new ArrayList<> (Arrays.asList("A”, "B”, “C”, “D"));
10

11 ListIterator<{String> listItr = alphabets. listIterator();

12

13 System. out. println(” Forward e

14

15 while(listItr. hasNext()) f{

16 System. out. println(listItr. next());

17 }

18

19 System. out. println ("===========Backward=========") ;

20

21 while(listItr. hasPrevious()) f{

22 System. out. println(listItr. previous());

23 }

24 }



Vector

[REFRE

REPEATABLE

v v

Object1 Object2 | Object3 | Object1 Object4

0 1 2 3 4 5 6 7 8 9

T

Vector EIEERE—FENNEST, SFEMEERN stack EEWULE, BIMESARNREZEE
7 HEREET.

JDK 1.0 B, ArrayList iBi&HEAE, KKEPRE(HER Vector &£, BT Vector BB MRIEERH
synchronized X8, BIFEELRERZTEOBERT, PARITITENHINBISTER, ERE
AMNIIEREFTEE, (T FSEBIN.

1 public synchronized boolean add(E e);

2 public synchronized E get(int index) ;

£ JDK 1.2 B, Collection RIEHI T, BT XEHELE. EARAEIBSRIES, M Vector tBEH
h—R, {BETF Vector EENGELEINTE, RHTHFERDTSENME, REELEM ERK
Vector ' F‘E L\J\lt-Fﬁ :Eﬁiii’,iﬂﬁiﬁ)ilﬁﬁ‘ii%ﬁ(To

WE, EEERLBERT, AFEER Vector &5, MK ZHIZ ArrayList £5; AHAFET,
HINT CopyOnWiriteArraylist , Vector =EWHERET.

Stack

REFRE

Stack

INFE INK EBHAZ P

0 1 2 3 4 5

)

top

Stack B—H JG Al (L1F0) BIRNEERE, NEGAR, Mt BRE—MNEANBEEN, topigits
EIKE, ABAEHITEREY, KEBES—MEEREEN.

Stack 4#7% 7" Vector 38, RETHIMEIEATREIE (push) FBRHITREE (pop) . LIREBHKIUT
RHE (peek) &%, (ERTFYIKT Vector, IEFMBERIEENIRIEIR, Stack BETHEIEIAT .

HMZRIRREZF Deque M, HLA ArvayDeque , ZEUREHENE. IRMEF, K&
BABUtERTLASCHR L1r0 RIRIR(E, RTLASEIEERE ArrayDeque SKEIfL,


af://n3660
af://n3661
af://n3670
af://n3671

Deque<Integer> stack = new ArrayDeque<Integer> () ;

ArrayDeque RUEIREEMIR . 44l , FHEGLSKRIES TREETIHTRE. AXESHIIRK, =B

Bk

SETE BER! @

CopyOnWriteArrayList

FsEE vector, RHIMBZEMist

REFRE

Java CopyOnWriteArrayListi2ArrayListiJthread-safe{R, HPTERITEIE (KN, IREF) @I
Hiittlarray#H T2 IS IS,

(&2 B N

© o0 =

(o7} o =~ w Do — o

N DN DN = = = e s e
S © o0 =

N

CopyOnWriteArrayListZ8SCHListFIRandomAccessiz[, H iR HtArrayListZSFa] FBRYERBINEE,
{§FCopyOnWriteArrayListHH{ TEFTHRIERIAARS, EABNRLESIEEMEERITIERIA,
HAERIN/EFTE.

ERAmayListilIELIELERA. B MARTIRNEEEVRHLLIIFRINERSENESBSEIB C0E
B EFIREBR A,

E eIk S RENEEERIRER, FTLABASHIH ConcurrentModificationException ,
AZFEHEAESRIMBRIZIE (B, REFRM) . XA UnsupportedOperationException
CopyOnWriteArrayList&Zsynchronized ListBIFAZ(X, ZNEAREGRISISZTIREET,
CopyOnWriteArrayLista] LR EIFAIFH & 1.

EATESHTTRIFENSG (ERZESHRERZEINER) . BACEROIEIESEITESEIE

— MHR9EBERIA, Frllperformanceis slowerttArrayList performance is slower,

CopyOnWriteArrayList<{Integer> list = new CopyOnWriteArrayList<> (new Integer[] {1,2,3});
System. out. println(list); //[1, 2, 3]

//Get iterator 1

Tterator{Integer> itrl = list.iterator();

//Add one element and verify list is updated
list.add(4) ;

System. out. println(list) ; //01, 2, 3, 4]

//Get iterator 2
Tterator<{Integer> itr2 = list.iterator();

System. out. println ("====Verify Iterator 1 content===="
itrl. forEachRemaining (System. out :: println); //1,2,3
System. out. println ("====Verify Iterator 2 content===="

itr2. forEachRemaining (System. out :: println); //1,2,3,4
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FERHE

1 CopyOnWriteArrayList () : GIE—/N2F)%K.

2 CopyOnWriteArrayList (Collection c¢) : BIEE—AMFIK, ZIIRAGIREEGHW TR, FFHHESHIEMAIRR
EATRIT -

CopyOnWriteArrayList (object[] array) : GIEE—/MEEL EEHBARNIFFE.

boolean addIfAbsent (object o) : U AFELENMEEINICE .

int addAl1Absent (Collection ¢) : LMEELEAN] e i&AEREMIT, K8 E &AM AR EFE AR T
HILFBIMBHIRIIKE

(S Y~V

2. Queue
Queue? A
FEHE

Queue PAB, 7E JDK FRERFARZEEMISESTIL: ERPBAFI (AbstractQueue) 1 IXiHEATY
(Deque)

Queue

Deque AbsractQueue

LinkedList ArrayDeque PriorityQueue

Queue FHRMH TIREILIN. MIBRITRAY API, BBASMIPRITRAWES, SERAHARRIKELIESR
BE.

RS ESE HBAGE i[> BEGiE
HEE add() remove() get()
AEIESWEININ =] offer() poll() peek()

SR ZRREREZE : FNFIBRTERRMAES, FBLE i i mRIRE] A7k
add() FO offer() XJEb:
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HEIIKEX/MEERNZR T, \IIBHTRE, I — 1 ITHER, add() St
[1legalStateException F&, M offer() £3R[A] false ,

BERENENLEEBARERSZHRRNHNE =" EENRE

ClassCastException

NullPointerException

IllegalArgumentException

remove ) 1 poll () XJLb:
FEBANFUAZRBART, renove) SHBH NoSuchElementException 55&, M poll O WHRME] null
get ) F peek ) XLL:
ERFIRSIERT, get O SHBH NoSuchElementException &S, MM peek O MIRE] null
Deque &
Deque FEEORSCIAFFEIFIERE . NBMRAFIEZAWNAANT, NEREIMEAIREPATIRRIER X RD
a:

Deque

addFirst(E): »

Deque EOERIMEAL T $IXIPATIRISL S IR E R IRIERYTTIE, BN, BBRBGEREERE T HRER
BIREMERE . BRT addO 0 offer() , remove ) F poll O LAGF, BB get O F peek O HIR T ARRERY
RIS

AbstractQueue 3

AbstractQueue ZEFIRIL T &N API NEASH], FEHIZ N ARRNMERISAHEARNS AL, &
NEXEIWERRILL 72 *E?EH JIERNE (BRERMAS I B ERRIREIZOAE) SCHERRISE
15,
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AbstractQueue

ollection<? extends E=):

LinkedList
Iterable |:| Interface
! Class
— Extends
follecionesy @009 » Implements
List Queue
13 1
N, Deque
‘1" =
LinkedList
[REZM

LinkedList EREESRAR A it & SURGMITFMETTR, BTHRAIAEILE |42, FRLAEREERENIE
AR, BRTEFBETHERS TR, LMEA. BRRTRRAFTE S5t , FARE Bz, 8

EREHIR. S98rSR. BhE— N FEERENES.
Object1 Object2 Object1 Object3 Object6 Object4

N AN N A N

T

head tail
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BATLNEERIFAEIESD, CREEARENES, FREIESITR/IRA— Node , TERILIEE]
Node FR{RIF T next F1 prev #88t, iten BIZTRAVE. ERBENOMFRES, RIESREERREN 0()

¥ (4= LinkedList

(Node<E=, E, Node<E=)

item: E
next: NMNode<tc=>

prev: Node<E=>

KT LinkedList, T ERUMERSIMAVESIN, EE—LIFHRIEFIEREERAT.

o {8 LinkedList [REZHE A 0lH , A Wit & FiEwE, FLUBEATIRR T R8s, &
R EcREns

o 5B LinkedList RESF bV B, ERENITERBEN head B tail IBE—P—ME
&, A AEEAERTREISERK

o B LinkedList BHEANTAR index RITTHEAIMMTIRM, & index > (size / 2) , WM
head fEFEH, BUMN tail FAERIERK, KBAOTAR:

1 LinkedList. Node<E> node (int index) {

2 LinkedList. Node x;

3 int i;

| if (index < this.size >> 1) { // BRI TARAE T HER AT B0 70 WM KK
5 x = this. first;
6 for(i = 0; i < index; ++i) { x = x.next; }

7 return x;
8 }oelse { // BIRMTFRAL T EAH M 5 5070 WA R IT 4R 4%
9 x = this. last;

) for(i = this.size — 1; i > index; —i) { x = x.prev; }

return Xx;

3 }

SR (FFEXURAERSEI, FESLIT Deque 30, {#45 LinkedList ATLARVENRIRRATI. TEl
BJLAEE Node BRESTRITTER, B TRIIKIEHHAIE4SE, RIRE T —FRFIBRIE Loi0 f0 24
n B973iE, BANmAGIRIEE.



item: E

next: MNo
orev: Node<E=

glterator

LLSpliterator

LinkedList()

LinkedList EABLEARMEEHOSEREN, BRI EEIEEE—  HAFIRES,

1 Deque<Object> deque = new LinkedList<> () ;
EAEBE

I LinkedList() : #J6HL—DaHILinkedListSEHL.

2 LinkedListExample (Collection c¢) : #J#f4k—LinkedList, i%LinkedListfl & EE SN oK, HHES
AR IR B E AT o

3 boolean add(Object o) : ¥f&EHITCRIBIMBIFIRIAE.

| void add (int index, Object element) : ¥48ERIITCERIMEAGIRFIEEI EHIRT A,

5 void addFirst(Object o) : Y4 ELEMAFIRMH k.

6 void addLast (Object o) : F44ELRMIMEIFIR IR,

7 int size() : REIFIFRFFIITLEE

8 boolean contains(Object o) : WIRFRAEIEMIILE, MWiRFtrue , HMR[FIfalse o

9 boolean remove (Object o) : MIBRFIFEFFRETLRIIE — KD .

10 Object getFirst() : REFIFRFHIE —NITE.

11 Object getlLast() : REIFIFRHHRE—IICEK.

12 int indexOf (Object o) : REIFRELEERHIMWFIRFHIZRS: WRINEAQ ST E TR, WRE-1,

13 lastIndexOf (Object o) : JREIFEE CEEE—IRIIIMFIRF RS MEFIRAGEREICE, WRE-1.

14 Iterator iterator() : PA&EXHINAIR [ 1240 22 i () 0 R BT AR %40 o

15 Object[] toArray () : LAIERAMINGR I B 65 b A1 o T Jo a4

16 List subList (int fromIndex, int tolndex) : IR[FIMLF|FTFH5EHFIfromindex (A$E) MitoIndex (AL
) L.
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LinkedList5ArrayList

o ArrayList2{FRsSA EEANEERIESSTIR.,  MLinkedList@XNAIHEZRSEIL.,

o ArrayList/SIFBBHLIAIRIEITER, MiLinkedListUATBIF.

e LinkedListiASEHL 7 Queuetz, 1ZIZLIRIN T rArrayListEE 275K, fHltlloffer () , peek () ,
poll () &,

 SlinkedListfBEL, ArrayListZRIIFIMIBRIEERIE, (BFFRENEAIRIR, EJ/9NRLinkedListhAY
arrayBEif, NEFREBEAXNFEARATEFEIFELE.

o LinkedListttArrayListEBEZHINEIHE, EATEArmaylisth, S8NRS|(URELRNS, (BEE
LinkedListBER T, M1 REMRTF F— M1 LE— 1 =a08dEF b,

ArrayDeque

(FEFAEASIMANIRAY, EETRANHAY], R\HWEFEE s (DK1.8) . £ JDK 11 FEIEEIA
BECER 167,

ArrayDeque EE%@E}%?@*%, 151%55‘5%‘8’9%25 LinkedList E'\Jijtt, LinkedList %ﬁﬁ%&ﬁif)ﬂﬂﬂ
iwBAF, T ArrayDeque {sEFEEERSCHINIREASI.

FEMREFEESE: ArrayDeque {EFIIERILL Stack 1EEENF, {EJIBAFURILL LinkedList TEEELF

T imRPAY REETESLERFRER IRFTR, ATLAMBR TR A TR B S RE R D ER S EE
0, FEHET BRSSREITRIMESHIERE. EREASHERT, EREHNZEE—TK
HAEAERE, BB &,

PriorityQueue
EERE
PriorityQueue EF-{RScMMEEMAILITRENG!, MHERRAEHETIN:

Object[]

MHEPEEASIFEA]: ZEEFAITREIEN Comparator BITERHEFE, WRAEN Comparator
BY, WHRERTTEAS (4HT , (BEKITERLINT Comparable £, AFLA PriorityQueue RFIVFIF(E
NULL j53&.

PriorityQueue NFIAR: TTRABEBMAR, FTERRMKARLIETE
o BN RRIVIPITER SE BT, VIP FRUSITZRBTEHRINRSS{INE, B TERRE.

1 public static void main(String[] args) {

2 Student vipl = new Student ("5 =", 1);
Student vip3 = new Student ("JL-H7, 2):

4 Student vip4 = new Student (":Z/\”, 4);:

5 Student vip2 = new Student ("Z4=JU”, 1);
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Student normall = new Student (" + f.”, 0):
Student normal2 = new Student ("/57, 0):
// FRIICEMW VIP FgtAT I ey
PriorityQueue<Student> queue = new PriorityQueue<> ((ol, 02) —>
02. getScore (). compareTo (ol. getScore())) ;
queue. add (vipl) ; queue. add (vip4) ; queue. add (vip3) ;
queue. add (normall) ; queue. add (normal2) ; queue. add (vip2) ;
while (!queue.isEmpty()) {
Student sl = queue. poll();
System. out. println(sl. getName () + “#EAJifak; 7 + "VIPZ:EZ:: 7 + sl. getScore()) ;

}
public static class Student implements Comparable<Student> {
private String name;
private Integer score;
public Student(String name, Integer score) {
this. name = name;
this. score = score;
}
@0verride
public int compareTo(Student o) {

return this. score. compareTo (0. getScore()) ;

PAT EERIRARLUSE FTEXMEERIER, JLUEER W6 EATERRE.

finished with exit code @

canning results B 9: Git B Terminal

VIP ERHEE (Iehilhs) Mo RENEY (URE) | KIUXMBRARIZREEIEE
Z, SNAILIKIEE CRIBSRT.

PriorityQueue B4 :

e PriorityQueue REFRFARIESTIAILICRKNGY, THRAEELEPN
e PriorityQueue iIEAT FTTEIRM AR LB EZIFR, FINBEFRESKALIEREZHIAR, RIEFH
FHEIVIPERHIT A0 M8, Shies, HrLHEER.

EFERE
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boolean add(object) : H44&5EHITCHRAmAILAIEHKENF .

boolean offer (object) : ¥$8 €I TCEIEAN AL SEHBAF

boolean remove (object) : MULFAFIFFEERTE E TR M EAASEH] CURAEE) o

Object poll() : K ZRIEMIBRILBAFMISLIE: dnRILBAFI 7S, MR [FInull,

Object element () = FREUEAMBRILIASIRI &S, anRELBAZI 7S, Wl HiNoSuchElementException .
Object peek )+ RZR(AAMERILBAFII SR A0S bbBAZI N2, Wik EInull.

void clear() : MULARICHBATIHMIBRETE LK.

Comparator comparator () : IR [BIFFXF A FH 0 A7 HE 7 iComparator comparator () 405t A B AR
P H TR M B ARNUFHEF ¥, R Enull.

boolean contains(Object o) : WIRMEAFIE SR ERITCE, MHIREtrue,

Iterator iterator() : IR[BIXFiZBASHK G EBEAT IR ML -

int size() : R[EISEAFIHHITEREL.

Object[] toArray() : R[Rl—/MEEILEASIH BTG O &R 24 .

PriorityBlockingQueue
RERIE

Java PriorityBlockingQueueZ& 2 concurrentfEZERAFIHIRLSEAISCEN, EPRIEXNSIpriority XS ELHITAL
H, S EREOERN, RAEEHBEESS, B2 EETANIELE

Fpriority blocking queue , RIIRINISIRIEEMSTRFTHEF. FOABR T, HERBXISRIERITF
RE. PAFIFIEEATRMAIComparatorBE AT LAB = ERALS R,

PriorityBlockingQueue@—MNGFRFI, HESIHSIERK., KIABEEN'1L, AILAEESEAE
ERE P EMAinitialCapacity 24 B EIHIAE &,

IR T RERTIRE.

BT FERNULLITSR.

i NEPriorityBlockingQueuelI3TSARERRIEL M, BNEIES|A&ClassCastException ,
EABRT, MERNFIRXIRLAB AT .

triResa] BRI B E X HERF.

IR FIRhead EE T ERHFSE T VRS HEFRleastyTR.  HERTEIBEATIAT, EMBAFIH
IREISLNISR,

WRFEZNEEERNSRINNS, WEa]LARHASEEAEIHT—1.

PriorityBlockingQueuesZthread safe ,

FERHE

(@] e~ w Do —

boolean add(object) : Y4¥87EHITCEIHALALIEHENT .

boolean offer(object) : H485E 7T HFAmABAM ST

boolean remove (object) : MIBLBAZIFPEZERIE E ST RIS CURAFAE)

Object poll() : AGZFEMIBRILIAFIMISLES, FIEL BN SEAEHE E AR AF IS 0], DAMEG R AT .

Object poll(timeout, timeUnit) : ArZIFMIBRULEAFURISLES, WA MBI, HIHEE SRR, JTRA T
H.

Object take() : AUZRIFMIBRILIAFIMISLES, A 5%, HEMFEZTRETH.

void put (Object o) : HFEERITCHRIBAIA S HINT

void clear() = MILARSEZBASIHMIER A ICEK.

Comparator comparator () : 3% [B]FHF-XJ A (K7t 2347 HER ) Comparator comparator () &1 5 b BA %1 2 i
PEHITTR BRI HEF ), IR Enull.

boolean contains(Object o) : WIERMAFIEEIREMITER, MIREtrue.

Iterator iterator() : iR[EIXTIZBAF A )70 HKBATEAMIEACLE o

int size() : IR[EISLEAFIHITEREL.

int drainTo(Collection ¢) : MILBAFIHFMMERFTA A TR, JR¥ ARSI E Mol lectiondt.
intrainToTo (Collection ¢, int maxElements) : MILEAFIMERZBIRG EHMENTTHIGE, B ENEMN
B2 E Mcollection s

int remainingCapacity () Integer.MAX VALUE int remainingCapacity() : A&iJ&iR[EInteger. MAX VALUEK N
PriorityBlockingQueueAS32 25 & Rl .
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16 Object[] toArray () : R[EI—/ M S A GEREAH

26
1 import java.util.concurrent.PriorityBlockingQueue;
2 import java.util.concurrent. TimeUnit;
| public class PriorityQueueExample
5 {
6 public static void main(String[] args) throws InterruptedException
7 {
8 PriorityBlockingQueue<Integer> priorityBlockingQueue = new PriorityBlockingQueue<> () ;
9
10 new Thread(() —>
11 {
12 System. out. println ("Waiting to poll ...”);
13
14 try
15 {
16 while (true)
17 {
18 Integer poll = priorityBlockingQueue. take() ;
19 System. out. println(“Polled : ” + poll);
20
21 Thread. sleep (TimeUnit. SECONDS. toMillis (1)) ;
22 }
23
24 } catch (InterruptedException e) {
25 e.printStackTrace () ;
26 }
27
28 1).start();
29
30 Thread. sleep (TimeUnit. SECONDS. toMillis(2)) ;
31 priorityBlockingQueue. add (1) ;
32
33 Thread. sleep (TimeUnit. SECONDS. toMillis(2)) ;
34 priorityBlockingQueue. add (2) ;
85
36 Thread. sleep (TimeUnit. SECONDS. toMillis(2)) ;
37 priorityBlockingQueue. add (3) ;
38 }
39}
ArrayBlockingQueue
EEFE

ArrayBlockingQueueZR 2 HA#E T IF Y Java concurrentflboundedfEZEAFISCEN, BEXITTEFIFO (Foifst
H) #HTHER.

ArrayBlockingQueuefiJhead @ —EBE7EFIFEASABRYBBNITER.  ArrayBlockingQueuefJtail 2 & FEATIE]
HAMFIRYTR., FoTREAZIBAFIRESE . FH BB TIREENTIAIFREUTE .

* ArrayBlockingQueue R EHEASTFFHIBIREA/NIB AT,
« EXTTERFIFO (SEBH) HITHEF.

o TTHRIBAZIESR, FMAFIRIFFLEE.

- SR, AIINBSETEEN.
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EIRHEEABATIRERIEE .

EARRIHERNULLIGE,

ArrayBlockingQueuesZthread safe

FiZiterator( iR IteratorEME— (k) FIEE— (B3P s&hits.

ArrayBlockingQueue3Z$Fali%EAYfairness policy BT WHEFINE =B L2 (FHRAE &R,

I&fairness

REtrue , PAFIHZFIFOIRFFEFLEAETHIEMUR.

e Tt =]
EFABEZEEIE \FIHE Z M ArrayBlockingQueue R NFIEX H TT =AY Javarfil,

« ZBAFIEHRY, EFBELIERER. —BMIIFEE—MTR, EMSBZTRmMIZRASIG,
SNERBAFIAZE, FRELIENEFS. IWIFTRRE—IEN, SEtixTE=.

import java.util.concurrent.ArrayBlockingQueue;

import java.util.concurrent. TimeUnit;

public class ArrayBlockingQueueExample

{

public static void main(String[] args) throws InterruptedException

{

ArrayBlockingQueue<Integer> priorityBlockingQueue = new ArrayBlockingQueue<> (5) ;

//Producer thread
new Thread(() —>

{
int i
try

{

=0:;

while (true)

{

priorityBlockingQueue. put (++1) ;

System. out. println(“Added : 7 + i);

Thread. sleep (TimeUnit. SECONDS. toMillis (1)) ;

} catch (InterruptedException e) {

}).start();

//Consumer t

e.printStackTrace () ;

hread

new Thread(() —>

{
try

{

{

while (true)

Integer poll = priorityBlockingQueue. take () ;
System. out. println(“Polled : 7 + poll);

Thread. sleep (TimeUnit. SECONDS. toMillis (2)) ;
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} catch (InterruptedException e) {
e. printStackTrace() ;

17 }).start () ;
18 }
19 }
FEGE
I ArrayBlockingQueue (int capacity) : #IEHEA%E ([EE) ARMEINTS i SIS R A .
2 ArrayBlockingQueue (int capacity, boolean fair) : HiEEGLAE (EE) BEAMIEE Vbl g as A
Flo  WRA A true , WHZFIFONRT Ab B 7R3 N B BRIN BLIE AR IIBAF VT i dniAfalse, NARIRE
7 A MRFF o
3 ArrayBlockingQueue (int capacity, boolean fair, Collection ¢) : HJi&—ABAF, ZRAFIEAAG % E ([
) BIAE, FRERTTFEE, JRRYIESGERGIITR, JCES AR 00 55 A .
I void put(Object o) : BHERITCHRITNILIAFIIG R, WRBAFI T, W52 A AT H .
® boolean add(object) : Inserts the specified element at the tail of this queue if it is possible to
do so immediately without exceeding the queue’ s capacity, returning true upon success and
throwing an IllegalStateException if this queue is full.
6 boolean offer(object) : HIRATLAZEAKE L B A BRIIE LT SLAIHATRLERAE,  IAE B BA S B R S8 N 45 2 1Y
JEE, WRHTN, MWiREtrue, GRILBAFI 3, MIMLHT11egalStateBxceptions
7 boolean remove (object) : MILBAFIFFFSERE & TR AASLE] (WRFE) .
8 Object peek ) : AZRABAMIBRILIAZII LA iR IbBAFI 2, Wi Fnull,
9 Object poll() : FRIFMIERILEASIHI LR, ARSI, MR FEnull.
10 Object poll (timeout, timeUnit) : FEZRIFMIBRUILIAZIMISLER, WRALE, HBIEENEFENE, JBEA T
M
11 Object take() : ATRIFMIBRILEATIMIKES, WA w2, WEHEIITRTH.
12 void clear() : MBAFIHMIBRETA ICE .
13 boolean contains (Object o) : WIERMEAFIESHRENRITCER, MHIREtrue,
14 TIterator iterator () : LAI&:4MINGUT 1 [ % 1% A B o i) 70 AT AR KIS AR -
15 int size() : JRMEILBAFIHEITCREL.
16 int drainTo(Collection ¢) : MULBAFIHMIBRATAE T HICE, FHH AL EFcollection .
L7 intrainToTo (Collection ¢, int maxElements) : MUILEAFIHPERZBERGEEENTTHICE, HBENwN
F)45E Kcollection i,
18 int remainingCapacity () : IREHZBAFIFRARIESL T (FEBCA WAFERBTIEIRBIRITE AL D Ay DA R AN BH 28 (0 H
fh e .
19 Object[] toArray() : A& MINF iR Bl — A2 e BAF o i A e 3 (M4
LinkedTransferQueue
[REFIE

BEREE. HEiR, £EErTE, YRS HHBRERBEETRERET.

Java TransferQueue@FH RBEEFIISCEL, =Bl IEEFEFEREERER.
LinkedTransferQueueZ& 2 Javadi TransferQueuefIsCIL,

LinkedTransferQueue @475 = _EAYunboundedfAFll,

IERAFUE S ALA BRI =B XITTERFIFO (Soiftstl)) #HiTHER.

TCRIBAZIEER, FMBAFIRFLIEER.

CIRAEEAGBENATMCTIRE .

BEARSCIFERNULLITER,

LinkedTransferQueue&thread safe ,

HTRLMER, size () BEANEEENERE, Hit, WREEHIPEESES, Nagesik
SAIEMRISER.
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o NMREIUEHtEER{EaddAll, removeAll, retainAll, containsAll, equalsfItoArrayR/EFHITAY, FiIa0,
SaddABREH R FRIER ST (NEER LR INMIITE.

S5l
JFPEZESLA)

1 LinkedTransferQueue<Integer> linkedTransferQueue = new LinkedTransferQueue<> () ;
3 linkedTransferQueue. put (1) ;

5 System. out. println(“Added Message = 17);

7 Integer message = linkedTransferQueue. poll () ;

9 System. out. println ("Recieved Message = 7 + message) ;

FEZEIENLA, FATFUBIRSEEEE
EFRZEBENFE R MLinkedTransferQueue I AFIENH 7T EAY Javarzfl,

o EFELERSE, HEERBESESMSITELHIE NI,
o MRFIAZ, FERBLERSS. WIIRRE—I TR, EFBldiznR. RAEEEEER
RTHEZE, £FrEALUBRE—FER.

1 import java.util.Random;
2 import java.util.concurrent. LinkedTransferQueue;

3 import java.util.concurrent. TimeUnit;

® public class LinkedTransferQueueExample

6 {

7 public static void main(String[] args) throws InterruptedException

8 {

9 LinkedTransferQueue<Integer> linkedTransferQueue = new LinkedTransferQueue<> () ;
10

11 new Thread(() —>

12 {

13 Random random = new Random(1) ;

14 try

15 {

16 while (true)

17 {

18 System. out. println (“Producer is waiting to transfer message...”);
19

20 Integer message = random. nextInt () ;

21 boolean added = linkedTransferQueue. tryTransfer (message) ;

22 if (added) {

23 System. out. println ("Producer added the message — 7 + message) ;
24 }

25 Thread. sleep (TimeUnit. SECONDS. toMillis(3)) ;

26 }

27

28 } catch (InterruptedException e) f{

29 e.printStackTrace () ;
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32 1) . start();

34 new Thread(() —>
35 {

3
36 try
37 {
38 while (true)
39 {
10 System. out. println (“Consumer is waiting to take message...”):
11
12 Integer message = linkedTransferQueue. take() ;
13
14 System. out. println (“Consumer recieved the message — 7 + message) ;
15
16 Thread. sleep (TimeUnit. SECONDS. toMillis(3)) ;
17 }
18
19 } catch (InterruptedException e) {
50 e. printStackTrace() ;
51 }
52
53 }).start();
54 }
55 }
FERLE

1 LinkedTransferQueue () : )i —AHI4E N2 ]LinkedTransferQueue,

2 LinkedTransferQueue (Collection c¢) : #Jii—“ LinkedTransferQueue, E¥IEFHEESHIITCER, HLLZE
B 103 AR A 10 388 3 M3 ¥4

3 Object take() : AuZRIEMIBRILIAFIMILES, A A%, HEAESTERTH,

I void transfer(Object o) : ¥nHRMEMAMHE, WHLE, HEMF.

5 boolean tryTransfer (Object o) : HURWEE, SLELK CEEMMBZERNM A .

6 boolean tryTransfer (Object o, long timeout, TimeUnit unit) : WIERFAGARE, NWLEHER 2 B &L

SBFH .
7 int getWaitingConsumerCount () : iR[FIZEfFi#iIBlockingQueue. take () BEM A HBEWITRKIMEHE =N
AT

8 boolean hasWaitingConsumer () : WISRZE/DH —AME HH IEAELSAHEITBlockingQueue. take () BE I #51H4%
oz, WiklEtrue.

9 void put(Object o) : HFRENITTRIEAILBAIIKI .

0 boolean add(object) : Inserts the specified element at the tail of this queue.

1 boolean offer(object) : H¥gEIICEIHAILIATIHIESR .

2 boolean remove (object) : MUILBAZITFLERIEE TR M AN LG MR

] Object peek O : AZRABAMIBRILIAZIRI L AR OLBAF A2, WK Enull,

L Object poll() : AGZIFMIBRUICIAZIRISLES: QiR MLpAZI A2, WiREnull.

5 Object poll(timeout, timeUnit) : FXZIFMIBRILBAFMILIE, WRA LI, BHIHEEWEENE, TRAT

Mo

16 void clear() : MBAFIHFMIBRFTHEIGER.

17 boolean contains(Object o) : WIHILIAFIAL ST ERITER, NEIREtrue.

18 Tterator iterator() : L& ZHINISF IR [AIXT1Z IS H BT R AT AL RS .

19 int size() : IR[EISEIAFIHIITEREL.

20 int drainTo(Collection ¢) : MULBAZIHMIBRATE R HCE, HHEATRINEIL E Fcollection

21 intrainToTo (Collection ¢, int maxElements) : MUILEAFIHERZBIRG CEENTTHIGE, B NN

F5E Mcollection
22 int remainingCapacity ) : IRFIZBAFIERAEREN T (FEEA NAASCR RSSO Al LU 2 i ANBH 28 1 L
ot R R .

23 Object[] toArray() : L@ IR IR Fl— ANtk BA B BT A T 3R AL
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3.SetiEO0

SetiE[

Set FEOMRKT Collection O, B— M EIEEETENES, BRI, Set PEEFRNITTEA
SHI ol equals(02) , TH Set BB REEFME— WLL {BJTR, Set ESRIHEMERS LA FHEIXK
EE

Set

4t

AbstractSet SortedSet
HashSet

NavigableSet

*

LinkedHashSet

TreeSet

£ set EGREP, HNFEEEXRTIAR:

o EAUTEREN, WIHEE/ID, EAMESRMZETERIRSLINEEPG R EeH15 Set WEBHILAME
FHTER, B ol equals(02) = true , FRLA—RRAEEREFN Set PAITR, BUESHIAT
equals O RYYEFR!

o Set IRAIEAMEHE, THREPRKERBEHE!

ETRBAIEECHIEEIMZEFFZE:  AbstractSet FI SortedSet
AbstractSet 53

AbstractSet B—SEH Set FI—MHSRE, EXEXEAILUSETEEIK Set EEAIHERITITHEXEST
0, BRFRESXENESNI

FrBRY Set BALZEBHERER hashCode O F equals O F3i%, FRLMERMSRIBIZGEESRE, FEL
BROXENTTE.

1 public abstract class AbstractSet<E> implements Set<E> {


af://n3918
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2 // P set f&fHAHEE
3 public boolean equals(Object o) {
4 if (o == this) { // &AL H
® return true;
6 } else if (! (o instanceof Set)) { // AN set
7 return false;
8 } else {
9 /] WA A TR A A Aa R
10 }
11 }
12 // WEATAUE N hashcode LA
13 public int hashCode() {
14 int h = 0;
15 Iterator i = this. iterator();
16 while (i. hasNext ()) {
17 E obj = i.next();
18 if (obj != null) {
19 h += obj. hashCode () ;
20 }
21 }
22 return h;
23 }
24}
SortedSet %]

Sortedset B—MEM, BE Set FEM LI R T HEFRY T, LTSS ENFRESAERFY

ab
BEo

public interface SortedSet<E> extends Set<E> {

1
2 // TCE I LLEE, YUE TR M HEI T
3 Comparator<? super E> comparator() ;
4 // 3R [varl, var2] ZI[aJHJ set
5 SortedSet<E> subSet (E varl, E var2);
6 // FRELLL varl FF3kM Set
7 SortedSet<E> headSet (E varl) :
8 // FREXLLL varl 45/ Set
9 SortedSet<E> tailSet(E varl);
10 /] FREEATCER
11 E first():
12 /) BFBEJE— N ITR
13 E last();
14}
HashSet
[RESEIR

HashSet JIREMEEN HashViap SEIL, FATATLINIRENEZSMEIETTIE, KB EERZ new —1 HashMap
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public class HashSet<E> extends AbstractSet<E> implements Set<E>, Cloneable, Serializable {
public HashSet() {
this. map = new HashMap() ;

}

public HashSet(int initialCapacity, float loadFactor) {

(S = w Do —

(o2}

this. map = new HashMap (initialCapacity, loadFactor) ;

1

}
public HashSet(int initialCapacity) {

© o0 =~

this.map = new HashMap (initialCapacity) ;

— =
— o
—

}

BATATLANER add O F33EH renove O JiERBUMANG HashSet BUERFIZIZER] HashMap AY,

private static final Object PRESENT = new Object() :

1
2
3 public boolean add(E e) {

1 return this. map. put (e, PRESENT) == null;
5 }

6 public boolean remove (Object o) {
7 return this. map. remove (o) == PRESENT;
8

HAIER PRESINT FEER—NERESHEE . (FF PRESENT {EJ9 HashMap B9 value {8, {FFHashSetfIFFAE
REXLETTEEEADN key , BT HashMap B value

<id1,PRESENT= <id2, PRESENT= <id2, PRESENT= <idd PRESENTs

«<id3, PRESENT>

I I

FERILNZRZIEGA Entry BY value EBE PRESENT X5, F(IHABEBESET.
HashSet £ HashMap &l E3LH, FRLARZ#ESBJLABXERZE] HashMap:

o [REEUELEEH: HashSet @RAT M4l + ik + 20 SEER

o SiEREM: BTRA HashMap LI, [ HashMap RBEFEARZRE, fEHashSet FiRBRINZRIMNY
BIERES, ATLA HashSet B RIEARE

* A HashSet (UISRAVAS RIFABRRETWL, FHAEUENTREE, EESHTHIR T
% ol. equals(02) , E&WT equals () E’\Jié)‘io

IR

o SCHIT Setdz[.

o HashSeth AFIFESHIE.

e HashSetfRIF— 1 NULLITER.

o TF&ER, FEMAEESHNERITF.

o REXREE (FmM, R, SEMARX/)) REIEEAT MRS,

o HashSetR[EZ, WMRSNMEERRHAAGERE, HEEDE—EHRERTRES, WAREIH
ERNTEGHITEIZE. {FHCollections.synchronizedSet(new HashSet() 7523k GBS H 5.
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Collection Framework

/\.

Set Interface AbstractCollection
AbstractSet
v
HashSet
HAEER
o RN BENI6 . EINILUBE EIGIEREIHashSet(int initialCapacity fEIBENAS 2R B ILE
INBE.
public boolean add (E e) : MIRIGEMICEAGZE, WEHEHAMEISetd . B EEEN TS Hequals () ik

REELN. WARTHKER, WTRPHEL, JFEREHRE.

2 public void clear() : MPGAEFMERIAIGE.

3 public boolean contains (Object o) : UIRMALEMEIEEM ITLHKothrweise false , MIR[FIfalse .

4 public boolean isEmpty () : WIRMAHENELEEMICE, WiRFEltrue , FMIRFEIfalse .

5 public int size() : IR[EIMFEFHIITCEEE.

6 public Iterator<E> iterator() : IR[EIXJMMAEFMITCEINENDS. MIERITIR B TOER BA KEE IR

¥

7 public boolean remove (Object o) : MIAFEEFMERIEEMICE (WMREALE) HiREltrue , HNR[Efalse

8 public boolean removeAll (Collection <? > ¢) : MIBRMEAHETETIREESH TH IR,

9 public Object clone() : IR[EIMAAHERIKERIA.

10 public Spliterator<E> spliterator () : FEULMGZELHIIIuE LAV G Ml fEPoE #Spliterator.
LinkedHashSet
RERE

LinkedHashSet RIfUR/DRYAINS, ANMETREGIRBEHEHFK
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java.util

erializ

Serializable {

(initialf

Spliterators.spliterator(

MR, EBARBEF, LinkediashSet 483K HashSet , FfJERPEZRIARZE HashSet BIMNES I EZEE

HashSet (int initialCapacity, float loadFactor, boolean dummy) {
this.map = new LinkedHashMap (initialCapacity, loadFactor) ;

B2 map BOSCINSR AR LinkediashMap , IXEFEALZE HashVap , M LinkedHashMap EENRH
HashMap + XU [543 LAY, FRLAANEE L LinkedHashSet F25F3 HashMap SCHIAY,

| LinkedHashSet -> LinkedHashMap -> HashMap + XY [a)5%3%

pripis S

ﬂtwm /\ ] E
<id1,PRESENT> | | | <idd, PRESENT> | | | | <id6 PRESENT>

P N e W e N e M

head tail

Entry1

<id2, PRESENT> <id3, PRESENT> <ids, PRESENT>

HashMap

<id1,PRESENT> <id2, PRESENT> <id3, PRESENT>

:.‘ <idS, PRESENT>
<id6,PRESENT>

1 LinkedHashMap 23R Hashilap 0 W47 SCIRY, IXENEERPRT 7 o=BSEANIRFE. AL
LinkedHashSet BJLURBBTTERENINFIRHITES, R LinkedHashMap , BB LinkedHashSet tBHt
BAEETRT.

%F LinkedHashSet EEFE LSS :

o BMIET HashSet , T HashSet BRIARRFE HashMap FFAEEHERY, 1B LinkedHashSet AT
&R HIA1 map BFR LinkedHashMap AR HashMap, IXPMEIUNEE—T

e HTF LinkedHashMap R2&A2% 2RI, B LinkedHashSet FiEBERINEIMIRL KRS, FRA
LinkedHashSet ES B A EE RSN

I
v

d4, PRESENT

T
[
¢



Iterable
T extends
Collection

T extends

Set

T implements
1 extends
| Hewser

T extends
LinkedHashset.

B BT HashSetz¥, 5&Y B T AbstractSetZg,

BsLIlsetiz.

LinkedHashSetF A FBIFEERNE .

LinkedHashSetR 3 IF—"NULLITE.

BRf—"ordered collection , BRTTRBAZIESHinsertion-order (insertion-order ) .
&HashSet—#¥, WFAERNEE (Fm, Wik, SESFEEXR/N) E#constant time performance
LinkedHashSet not synchronized , INRZNEIERGAREE, FEEDPE—NEEELTIEH
&, WAREINEBIEHITRZ,

{3 Collections.synchronizedSet(new LinkedHashSet()) 553k BN E £ ALinkedHashSet,

(ERR5E

w Do

public boolean add (E e) : WIRIGEMICEAGLE, WKHAMEISet .  BLITEENTE Hequals ) J7ik
WEEEN. WRTEES, WoHEPEL, IFEAERE.

public void clear() : MLinkedHashSet HBRFTA T

public boolean contains (Object o) : WIRLinkedHashSetf & 48 E ML R othrweise false , NIiR[Efalse

public boolean isEmpty() : #iRLinkedHashSet M E(EMITE, WiREtrue , HR[Efalse .

public int size() : iR[AILinkedHashSet e E %,

public Iterator<E> iterator() : iR[EI%f}LinkedHashSet s HITGER AL RS, MIEREIR B TCREE B E
HIIBL o

public boolean remove (Object o) : MLinkedHashSetsF#FRTeEMILER (WRFEME) HiR[Eltrue , HNIR
[Flfalse o

public boolean removeAll (Collection <? > ¢) : MiBELinkedHashSetd J& THEEEH TG ILEK.
public Object clone() : iR[A|LinkedHashSetHJikTEIA .

public Spliterator<E> spliterator() : fEILinkedHashSet )tz A% 5 4P & Al FE s (1)
Spliterator. ‘BIHALLFHIUhIk/EIESpliterator. DISTINCT , Spliterator. ORDERED .

TreeSet
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EERE
TreeSet 2ET TreeMap BISCHL, FRLAFMEHITEEBFMN, EENSIBREERE 14l + 208,

TreeSet

<id1,PRESENT> <id2, PRESENT> <id3, PRESENT> <idd, PRESENT>

Ao Aah

MICRAIAZIRFS 2 7, ] TreeMap f8E: BAHIFERRF, BREIESZEEE FNHRRH
KT, TreeSet BUNERBEMHF, MRFEEHIHFR, FEEN Conparator ,

1 public TreeSet() |

2 this (new TreeMap<E, Object>()) ;

3 }

| public TreeSet (Comparator<? super E> comparator) {
)

this (new TreeMap<> (comparator)) ;

TreeSet NFAZSERRE, BIEIFRERNTIRESDHMTE

public class Player implements Comparable<Integer> {
public String name;

1
2
3 public int score;
1
5

@0verride

public int compareTo(Student o) {
6 return Integer. compareTo (this. score, o.score)
7 }
8 }

public static void main(String[] args) {
Player sl = new Player ("5k—=", 100) ;
Player s2 = new Player ("Z=JU”, 90);
Player s3 = new Player (" 1.”, 80);
TreeSet<Player> set = new TreeSet() ;
set.add(s2) ; set.add(sl): set.add(s3):
System. out. println(set) ;

&)

&) =S w Do —_

1
// [Student {name=" FFi’, score=80}, Student{name="Z=JU’, score=90}, Student {name=" 7=,
score=100} ]

o

-~

XJ TreeSet MAT ERIEESLMAHTNATZ SR, B/ MES ISR,

o TreeSet FUFTBIRIEEISIRILANT TreeMap AYIRIE, TreeMap SRALIBHCIN, (ERIR(EAFIIRT
BISZES 0ogN)

TreeSet E— N EEARLNES

TreeSet ER AT AES TR ERHIE, FIANITREIHHTRE

TR TreeSet# TR EREERG I ZEFIMcompareTo() 75 AEEIRE0, MAZIER hashcode()
0 equals() 757%, AMERIRE] 0 MIAANESAELFEERNTER, AoBINARIESSH.
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@ullectiun Interfa :9

@ortedSet Interface}

T

@avigableSet Interfat:g

TreeSet Class

o E¥ B T AbstractSetZ, %Y B T AbstractCollectionZg,

o B3I T NavigableSetiZ [, 1ZiEO3 & 7 SortedSetix [,

o TreeSetFARIFEEME,

o TETreeSetfAARFBIFNULL,

« BR—"ordered collection , ZHFIRFFiETTE.

o EHashset—#f, MSRAENEE (M, kg, SEMARX/)) ZEIEERIAT MRS,
o TreeSetARIHEAFTIENGR, EACURLLBIISRIAREHEFIRRF.

e TreeSetAsynchronized ., WNRBNEIZRIATIHAIEHRE, HEELE—NEEENTIREE, WK

TEANERSITEIH TR,
o {#Collections.synchronizedSortedSet(new TreeSet()) /57 EFKENE A TreeSet,

(ER5E

1 boolean add(E e) : Mg EMIMERINAISeth (WIRHALFIE)

2 Comparator comparator () : &[E]HFXiZ4&ES Tt iH4THEF f)Comparator comparator () {5 it & &1

HItR B, R Enull.

Object first() : REIMHIENESPFRHE—A (WID L.

Object last() : REYFEEESHHRE— (RA) TR,

void clear() : MTreeSetsFMIERATHE ILE .

boolean contains(Object o) : ISR TreeSetB FI8ERIICE, MR [EtrueE IR [Efalse
boolean isEmpty () : UIRTreeSet NMAFAEMITLE, NiRFEltrue , HNiR[Flfalse

int size() : IR[EITreeSet LR EL.

Iterator<E> iterator() : Llascending orderiR[a]Hh4E & e R HIIEAR RS .

0 =N o O B~ W

NavigableSet<E> descendingSet () : iR[EIIHEES A5 ICE KL FHE-.
12 boolean remove (Object o) : MTreeSetFFRIEENI LR (WREML) HiREltrue , FNiRMEIfalse .
13 Object clone() : iR[a|TreeSetHIERFKEIA .

Tterator<E> descendinglterator() : PLIterator<E> descendinglterator () iR [a|HEE& TR HIEA L.

14 Spliterator<E> spliterator() : fEMtTreeSetHHIeER LEIE)FH0E MG PG#EFSpliterator. ‘& S5HEER

BRI AR ] o
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CopyOnWriteArraySet
EERE
HashSetfthread-safeZs K, EXIFFERIEEMERE CopyOnWriteArrayList

5CopyOnWriteArrayListfiB{El, BRJimmutable snapshotifiterator/5E1EliEiterator{SEFARIERIRE
(ERBYIERA) B95|H., XmRbE EnmEIES B EERIINMERSEHHETEEHRESH
PHEELETSNAGPREHA.

o FRIEFERBNEIREND, EAITES.

o CopyOnWriteArraySetZ83CHiSerializableiE 174 FEAbstractSetzs,

o fEEFHCopyOnWriteArraySetiH{ TERHRIERARS, EAS N RTESCIEEMEENIERIAFH M
/ST Es.

o BREHashSetiUELRRLERA., BMEZESHNEEEVRHITESHNERSENESERB C)
BRI REBIRA.

o EANEECIEIERESIREEMEENIRE, LABASHIH ConcurrentModificationException , A<
STHEREREE T SRIRE, XLETT AN UnsupportedOperationException ,

o CopyOnWriteArraySetiZsynchronized SetfIFFAER,, ZEMANREGERIT SR ELHT,
CopyOnWriteArraySetf2 B IFAIFF & 14,

o BATFESNTENRENS (FRAZESRERFMNER) .

o HTFEROIEEEESINESCIREMEBAIFEIA, Fltbperformance is slower HashSet

FERHE

CopyOnWriteArraySet () : Gl&E— =4,

CopyOnWriteArraySet (Collection ¢) : BIE—MEEIREEATLRNES, HINTHESMERITRE.
boolean add(object o) : KFREMTRBMBLES (WRHALELED S

boolean addAll (collection ¢) : HIREHLAPHIPAILE (WARMAF Eboolean addAll (collection ¢) i
Iz A,

5 void clear ) : AMEESHMERIAE TR,

6 boolean contains(Object o) : HURMEASUETEN TR, MiREtrue.

7 boolean isEmpty () : IR MEERNELEIEMITE, MR Etrue,

8§ Tterator iterator() : PAVSINIZLETTERAINFFAENES DS HIITR ik bl — kA5

9 boolean remove (Object o) : MIBEMESTMRIEEN TR (WREFELE) .

10 int size() : REIEEGHMICRE

3= w Do —

CopyOnWriteArraySet<Integer> set = new CopyOnWriteArraySet<> (Arrays.asList(l,2,3)):

System. out. println(set) ; //11, 2, 3]

//Get iterator 1

] 1 = wW Do —_

»

Tterator<Integer> itrl = set.iterator();

7

8 //Add one element and verify set is updated
9 set.add(4) ;

10 System. out. println(set) ; //11, 2, 3, 4]

12 //Get iterator 2

13 Tterator<Integer> itr2 = set.iterator();
15 System. out. println ("====Verify Iterator 1 content====");

17 itrl. forEachRemaining (System. out :: println); //1,2,3


af://n4058
af://n4059
af://n4079
af://n4082

19 System. out. println ("====Verify Iterator 2 content====");
20
21 itr2. forEachRemaining (System. out :: println); //1,2,3,4

4. Map

Map S SFFIFR

Vap FEORE <key, value> HRYAIES, H key BREIEIME—RT value , FFLA Vap FEERSESM key |
BMEESHGT—ME. TEREN Map EEFRNEEARSD, FESRBABERAENSENR
— iR,

AEARERIE Map BNIRITERS: BRI RISZEMNMLE o)
Map RE FEES A AbstractMap {1 SortedMapfRZEES

Abs tracthap 23 Map ORI R, BEXTEHER Map £ES5EERIBMEITH, JLIBRFEESRS
RERRIIES, FRYK AbstractMap [FRILIESERIGZE, SEMEIMOEE, XIIMEHESRII
B,

Sortediap TEX T Map BE /7 1773, B EEREENFEXRAFIHSRTTE, SFEINE
RS, WRESETIE, XNINRAHEFINRE.

[ 1 =0
Map [ e

: [ as
— T_‘ i

AbstractMap SortedMap
A jl
HashMap Hashtable WeakHashMap
yy TreeMap

LinkedHashMap

HashMap
FERE

HashMap 2— M ERiBRAAIBIRHRFMETRAVES, BITHEMA HashMap BF,  key RIIGFH{EEEIR
PEEBR =5 TIRREFAE, SR, RIE oy FISHIBIAEHRAELER =5 TiriREEHkiL
B.

HashMap [REEZ A + #5% + LLBRMNX =MEIREHIS, CRIRERESES.
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Hash B4

0 1 2 3

4

<id5, users>

<id6, user6>

I I= I m

RIXIAF PZEAT, HashMap RIBRR S EZRIGIERREIBUIAITERIER—5% it & , WNEREERAKEXT
8 BY, BEERIKEXRT 61 NSEERRY 21 20 SRS,
XF HashMap HIfEI BRI :

1. TEEAPRERN Vo EEEE, [REMH M4l « #E + 2B Bk

2. HashMapRER&EL 2

3. AR, BEETEN val BT IRFEIRETEREIEIN KAl M ; BIRTRE, R
B I FIRET BRES BIEER TR e (ot 2o hrE

Map
1

implements

AbstractMap

T extends

HashMap

* HashMapABER R ESHIHE.

o HashMapf3¥FZ nullfE, {ERFIF—nulli,

e HashMap2— unordered collection , BANMFIETTERNHISEIRE.

o HashMap not thread-safe , BB INFELE I HashMapl9FH&AIER., &, EeTLUFER
Collections.synchronizedMap(hashMap)3&3kEXHashMapRIEI R A .

o HEE(FRXEAIERICRE.

o HashMapfRFEXISRE|IHE. AEit, YiBFRESHEMNMNAIERESSE—EMRE. MintEEFiEs

Integer ,

FERE


af://n4106
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[$3] =~ w Do —

void clear() : MHashMapH IR AT A g~ {EL X

Object clone() : JR[FI4EEHashMapi) iRz @A .

boolean containsKey (Object key) : AR¥EREAEMETIRBIFE E M4, REtruesifalse o
boolean containsValue (Object Value) : &Ml T-containsKey () ¥, EERIEERENAZE.
Object get(Object key) : iR[EIHashMap™+g & 4 HI1H .

boolean isEmpty () : IR & NZ.

Set keySet () : JR[EIfEfffEHashMapH BT A B HHKISet .

8 Object put (Key k, Value v) : Wf{E*f+ AHashMapH.
9 int size() : IREIHIEIRAN, 1ZK/DNETEMHTEHashMap RSB X 4=
10 Collection values() : JRIEIHLEHATHAENES.
11 Value remove (Object key) : MiIBRTE & BERIEREXT .
12 void putAll Map m) : ¥HbPERI AR o2 S H 25 — A8 e A .
EFF Nhashmap

« {#FHashMap.putAll(HashMap)/5i%, BIelEFRERET NS _skitESHIFISE—KIBE], hashmapA

(@3] = w Do —

16

[o¢] 3 ()] (@] =S w Do —_

AFESHE . B, BEOIAXFHENEFmapht, MFmaplIESE, EESEmap2iERE
RIEEE.

//map 1
HashMap<Integer, String> mapl = new HashMap<> () ;

mapl. put (1, “A”):
mapl. put (2, “B”):
mapl. put (3, “C");
mapl. put (5, “"E”);

//map 2
HashMap<Integer, String> map2 = new HashMap<> () ;

map2. put (1, “G”); //It will replace the value A’
map2. put (2, “B”);

map2. put (3, “C”);

map2. put (4, “D”); //A new pair to be added

//Merge maps
mapl. putAll (map?2) ;

System. out. println (mapl) ;

merge() REGNREA BN BEBERFEESENER, FEBRNIAEE LA EFETHEATE
#&. HashMap.merge(REBNESH. #, H, HEABFRMEBIFunctionEHESEAE, Rput
—¥kE, LI T ES keyHIRMIE,

Merge HashMaps Example
//map 1
HashMap<Integer, String> mapl = new HashMap<> () ;

mapl. put (1, “A”):
mapl. put (2, "B”):
mapl. put (3, “C”);
mapl. put (5, "E7):

//map 2
HashMap<Integer, String> map2 = new HashMap<> () ;



13 map2. put (1, “G”); //It will replace the value ’A’

14 map2. put (2, “B7):
15 map2. put (3, “C”):
16 map2. put (4, “D”); //A new pair to be added

18 //Merge maps
19 map2. forEach (

20 (key, value) —> mapl.merge( key, value, (vl, v2) —> vl.equalslgnoreCase(v2) ? vl : vl + 7,7 +
v2)

21 )

22

23 System. out. println (mapl) :
BHAE
BEAREseti@BHIN, EIEEntrySeti@. keysetlwfh

| D ERAMEH HE FenrtySet O

2 for (Map. Entry<String, Integer> entry : testMap.entrySet()) {
3 entry. getKey () ;

4 entry. getValue () ;

5 )

6 2) FERAMERPAEAkeySet O

7 for (String key : testMap. keySet()) {

8 testMap. get (key) ;

9 }

10 3) fffenrtySet () FIEARES

11 Tterator{Map. Entry<String, Integer>> itrl = testMap. entrySet (). iterator();
12 while (itrl. hasNext ())

13 {

14 Map. Entry<String, Integer> entry = itrl.next();
15 entry. getKey () :

16 entry. getValue () ;

17}

18 4) ffifkeySet () FliEAEE
19 Iterator itr2 = testMap. keySet (). iterator() ;
20 while (itr2. hasNext ())

21 {
22 String key = itr2.next();
23 testMap. get (key) ;
4)4 }
LinkedHashMap
RERE

LinkedHashMap AJLABYER HashMap F LinkedList BY45E: B7E HashMap BOERY E3RINT —5&W A5
=, FESPITRIEANRE, BRTFXEN@ER, (F15 LinkedHashMap AJLASCHL LRU B1FSE
KEREE, EARAIRTLARBEIXEWNARERZR o200 07 #THER
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Entry1

II

II i

<id5, user5> |

<id2, user2>

head tai

LinkedHashMap & HashMap F9FZE, FRLABES HashMap BRI, EIR, B7E HashMap RIERHE E
HEPT 5 ik, IZBIERTEE T MR, il TENIESENE =, & accessOrder B
YA true , WEBIRFZTTEZANERIRFHITHER.

/] KA
transient LinkedHashMap. Entry<K, V> head;
/] RES R
transient LinkedHashMap. Entry<K, V> tail;

Bow Do

FFA LinkedHashMap BJLASEIR LRU EFEARES, EACRMT—177E:

protected boolean removeEldestEntry (java.util.Map. Entry<K, V> eldest) {

1
2 return false;
3

ZITERTLARBRR SR ki B9— R, TAE et O JERRILIERI FTEXERES, BEIFRRH)
ERRNE:

if (this.accessOrder) f{

1
2 this. afterNodeAccess (e) :
3

REFAT get O H accessOrder = true , WESKBZTREMREGER 21, BEFBET
afterNodeAccess () B, BSGEBIRTEIERE, RIEREXEARAEFER.

IEANRESLH— LRU B1FRER, NIRRT ESE:
o BT accessOrder = true AJLAREHEFRIZIRILEINFHS, BFRAAGFIEIFTLURTE accessOrder

public LinkedHashMap (int initialCapacity, float loadFactor, boolean accessOrder) {
super (initialCapacity, loadFactor);

this. accessOrder = accessOrder;

— w Do —_

o S removelldestintry ) Fik, WEPENIBLE, BEEFINT # & 2HRXE LR, HE2WHTE
Ko
XEFMEWE—EXR mAMETE: 146. LRUEFF, REREERNSE, meEliFsRXEX
AT,
%F LinkedHashMap F=E/NMEF S :

1 BIRESERT—5F wikii , FEAMET HashMap, FLABEAREELZEH


https://leetcode-cn.com/problems/lru-cache/

2. LinkedHashMap BISEI] LRU BEEARES, HEREBEBITIZE accessOrder A true FEHG
removeEldestEntry JiAENEIATTRITEHENSY

TreeMap
RERE

TreeMap & Sortediap BYFZE, FRLAEEGEHIRIIRE. EEET 240 SIREWIIN, 58— 1 E
XF <key, value> ERR—NMER, BOABRTNZR ey BAHRE, 5—FEALUEBIENESIRY
Comparator TR ENMNHERE.

1 // W key HAHERF, Integer WJHRHETFZETF

2 TreeMap<Integer, Object> naturalSort = new TreeMap<> () ;

/] ERHET, &R key FBEFHETF

TreeMap<Integer, Object> customSort = new TreeMap<> ((ol, 02) —> Integer. compare (02, ol)):

TreeMap JEREEMA T HEEHLIENIIN, ATLARERFEESO LAIRREL T EIX IRE R,

Aa An i

BTN E— T REE—D ity , FEXEATERREEE, SR key Flvalue 7, iR
XLTRIMRCEER oy HEFF T, BIMUREWERRITE (7 BRSS!

KXTF 1 Hp S el HiF:
. Q%HH?_ ESR key M\Zﬁiim Comparable ?ﬁl:]o

FHF Integer 28CHT Comparable 200, 1RIRERHEFHNIZEIRER key MNEIKHER.

TreeMap<Integer, String> treeMap = new TreeMap<> () :
treeMap. put (2, “TW0”) ;

treeMap. put (1, “ONE”);

System. out. print (treeMap) ;

// {1=0NE, 2=TWO}

ol = w Do —

o TEHIHERE: TEHIMM TreeMap FMENFTEY Comparator , AREEK key SLI Comparable 0

1 TreeMap<Integer, String> treeMap = new TreeMap<>((ol, 02) —> Integer. compare (02, ol));
2 treeMap. put (1, “ONE”) ;

3 treeMap. put (2, “TW0”) ;

| treeMap. put (4, “FOUR”) ;

5 treeMap. put (3, “THREE”) ;

6 System. out. println (treeMap) ;

7 // {4=FOUR, 3=THREE, 2=TWO, 1=ONE}

BIENFRY Comparator EURR, AILABRETARTHEFAIN, EEAIERIER oy BEFHER, ESERRM
AR LA R E E A B E XHEF.

compare () JIiARNREIEBE=fM, H3BI2: 0, -1, +I
(1) WRRE 0, KERNTEESE, FES2EEINF


af://n4163
af://n4164

(2) ASRRE +1 , ARAENTRREESEENTRERUE
(3) WHRERE -1, RERENTEARTESEEAITTRERE

MEESRE <1 #1 -1, MBAFKMIBCSEENX, JOKEAZERBRHEE, MRAJTLURE v BRRIZE
EXEFERT A .

XF TreeMap FENB TR

1. BIRERH 200 XFEUREATIIN, LA ERREIEZEES 0 (o)

2. TreeMap AJLAXY key H{TEAHIFSEBENXHF, BEMHFIIREEN Comarator , TEA
HF@EE}Z key ;Ef)n._,T Comparable ?%I:I

3. TreeMap A2&EL M. B synchronized, {#FFCollections.synchronizedSortedMap(new
TreeMap() fEF R INEH TIE,

4. BREEEAnulEE, BaLIEBZ M ulliE.

5. BLAHEFIRRE (BAAIRF) SitEeIERRHERIComparator RIFEH.

6. B/JcontainsKey , get, putflremovel{EiRH T ERIEAlog(n)BtEIRLAS,

EEGE
I void clear () : MBI RIBIBRATA 8/ X
2 void size() iR [ELELBU AL (N SR (%R .

void isEmpty () : WA LB AN G S BAE B, DR El true.

boolean containsKey (Object key) : S B fFAEFR 2 (08, MERE] true’ o

boolean containsValue (Object key) : Q5G4 g (8 WS BIWUR R 2> — AN, MERED true’ o
Object get(Object key) : i HI¥E Ekey WU AR : AR ULBUN ARG SkeyWUF 6 R, MR EInull,
Object remove (Object key) : WIIRAFTE, W MBS v MR 45 & S8 A BAE X

Comparator comparator () : ‘B3R [Al T X Z Wb v (0 Bk AT HE e 0 L se 2% s dn SR o Pl o4 P LB 1) B 2R e, T
iR [Elnull.

Object firstKey () sz IR ZHRTE D (AN .

Object lastKey () : iR I B Bl e —14 (KD .

1 Object ceilingKey (Object key) :iRBIK TR T-45 e B0 S /NEE; G0 SR CE IXFEREE, MR [EInul 1,
2 Object higherKey (Object key) :iR [Bl ™4 AT 45 & B S/ VEk

3 NavigableMap descendingMap () : &3 [A] bt B A3 & WG [P reverse order view o

o =N O Q1 = W

WeakHashMap

WeakHashMap HEFFAFLUERDN, EEETEER Vap SLIIAY, TEE Eniry PEIEES—IRAY 111
il FAERE, MLAEEESRTESGRE. UhR—XETE, BEFE Veakllashilap 1, HRE
BRI,

2 Entry # 6C BY, WeakHashMap EaMalREIEIFEAN TR EIKRITR?
£ WeakHashMap PIEBLERT — 5 |FBBASY queue

1 private final ReferenceQueue<Object> queue = new ReferenceQueue<> () ;

XA queue BEIZ TR oC #2098, SJIVWMAS oC f5, MNREIKEE WeakHashMap R key, &1
key BIA\queue F1, 7E expungeStaleEntries() i@ queue, 1B queue HRIFTE key EHEK, HE
WeakHashMap Fffliis, LUXEIREE .

1 private void expungeStaleEntries() {

2 for (Object x; (x = queue.poll()) != null; ) {
3 synchronized (queue) f{

4 // % WeakHashMap =4 1% 28 (B Gk
0
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BE, FETE WeakHashMap [REFERITTRAVEURSEOR il + ¥ , iRBABME, Tlug—)
AER, NRAELLE2R, BFTFIEIEMWE HashMap , RSB BH=SE 7, AMEIESEIXEM:

1 public class WeakHashMap<K, V> extends AbstractMap<K, V> implements Map<K, V> {
2

3 }

FrLA, WeakHashMap BIEHREEEF B RIER T,

HGCEIMAITTE=RATI
Entry1 Entry2
<id1,userl> <id2, user2> <id3, user3> <id5, user5>
head WeakHashMap

B ESMRITT RIS S F—IXi1a) WeakHashMap BS#IfRiE, WeakHashMap IEBEMEF—ZS!
REEETAE, FRLACIERASIAERR RInEHBLBEW oC ERHETER.

%7 WeakHashMap EEF = :

1 ERYEE—ThEER, M\ WeakHashMap Y, BERISHEILGE, FRLAREEBRIDRNEITE—ERF
=

2. BREEEN Vap BT, RN IEEERENES

3. WeakHashMap BE(FAEREFMER, EEEFMHIMLEATRIRE—R. SRBREFESHEREE

Hashtable

[RERE

Hashtable [REMIFEEIARE 44l + Wk, MERE—NEERENES, BRANXNEERSE, M
BEAET,

THERHashtablefHETTRAITHEUEENE, EREFEREHER, JERTKN, EFRIRERIR,
MR E8#{E Hashtable,
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<id1, userl> <id2 user2>

AR LR WeakHashMap BEEFEEET . (RTF A5 4 WeakHashMap A4f7% Hashtable
B, Hashtable 89 ¥t EHAMETIEEEZ, TIEHARE LA HashMap B,
HashTable A EZ HashMap B9BIZE, EHIFANERBEERAWAIF: 1468

HashTable 22— &i2&L B0 Map, BFIEHGIEERHNNET synchronized X, BERNXNXK
#x, SFERATHREHFE)L.

HashTable FREERFE #14B+ikdk FIERIEYS, BATHFA, BAERENCHITHTSNHE

HashTable BUAKEDS 11, AREFA 0.75F , BIFTTERNMEIAZEERER 75% B, SBAT—IRIT
B BT BARREAKEN 2 &

HashTable FTERIRIFEI R LIER 2.
Bk

ERhashtable—#F
ConcurrentHashMap

[RERE

oncurrentHashMapBIZ IR ITSFH ARG EREXT.

ERREE
BIEFES

import java.util. Iterator;

1

2 import java.util.concurrent. ConcurrentHashMap;

3

4 public class HashMapExample

5 {

6 public static void main(String[] args) throws CloneNotSupportedException
7 {

8 ConcurrentHashMap<Integer, String> concurrHashMap = new ConcurrentHashMap<> () ;
9

10 //Put require no synchronization
11 concurrHashMap. put (1, “A”);

12 concurrHashMap. put (2, “B”) ;

13
14 //Get require no synchronization

15 concurrHashMap. get (1) ;

16

17 Iterator<{Integer> itr = concurrHashMap. keySet (). iterator () ;
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19 //Using synchronized block is advisable

20 synchronized (concurrHashMap)

21 {

22 while (itr. hasNext()) {

23 System. out. println(concurrHashMap. get (itr.next())) ;
24 }

25 }

26 }

27 }

{&8Collection.synchronizedMaptBb B EHAITE

1 import java.util.Collections;
2 import java.util.HashMap;
) import java.util.Iterator;

il import java.util.Map;

6 public class HashMapExample

7 {

8 public static void main(String[] args) throws CloneNotSupportedException
9 {

10 Map<Integer, String> syncHashMap = Collections. synchronizedMap (new HashMap<>()) ;
11

12 //Put require no synchronization

13 syncHashMap. put (1, “A”):

14 syncHashMap. put (2, “B”):

15

16 //Get require no synchronization

17 syncHashMap. get (1) ;

18

19 Iterator{Integer> itr = syncHashMap. keySet (). iterator() ;

20

21 //Using synchronized block is advisable

22 synchronized (syncHashMap)

23 {

24 while (itr. hasNext()) {

25 System. out. println(syncHashMap. get (itr. next())) ;
26 }

27 }

28 }

5. Iterator Iterable Listiterator

Iterator
FrBJavafE & &R Htiterator()/57%, 1% AR ElIteratorBISLHILURHIZESFRITTER.

1 public interface Iterator<E> {
2 boolean hasNext () ;
3 E next();

| void remove () ;

ol
—

RAAIAPIEOE AT
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e hasNext() : ¥UI§_¥E§§<$ IEIE?:I:??E_F_/I\XYT%
o next() : REIESHFHT NN, FEHRIEHBEI—
o remove() : MBREASTVER next O HRREIRNSR. &XERAnext () REEEE—RILEHIE.

ERH, EBREESHNANRE—M, B [terator IEURRRIE

List<Integer> list = new ArrayList<>();
list.add (1) ;

list.add(2);

list.add(3);

Tterator iter = list.iterator():

while (iter.hasNext()) f{

(] = w Do —_

(@}

Integer next = iter.next();

-~

8 System. out. println(next) ;
9 if (next == 2) { iter.remove(); }
10 }

Iterable

public interface Iterable<T> {
Tterator<T> iterator () ;
// JDK 1.8

default void forEach(Consumer<? super T> action) f{

for (T t : this) {

1

2

3

!

5 Objects. requireNonNull (action) ;
6

7 action. accept (t) ;

8

ALAES Tterable HOABMIRMT Tterator 20O, FRLSEINT Tterable HOAMESIKIESTLAFER 440
%% BHTREES PN S,

MfE JDK 1.8 H, Tterable 3T —NEAISIE forBach 0 , BIRFERIERE for fENBEHAXIR,

List<Integer> list = new ArrayList<>();

1

2 for (Integer num : list) {

3 System. out. println (num) ;
1

}

BMBIaHRS: javap -« REFFELEROXERAERE, KRIMERE Java FE— 5, RRLEEE
B [terator EXi&EH.
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public static void main(java.lang.String[]);
Code:

: new #2 // class java/util/ArraylList
: dup
: invokespecial #3 // Method java/util/ArraylList."<init>":()V
: astore_1l
: aload_1
: iconst_1
: invokestatic #U Method java/lang/Integer.valueOf:(I)Ljava/lang/Integer;
: invokeinterface #5, InterfaceMethod java/util/List.add:(Ljava/lang/Object;)Z

: pop EryT

: aload_1 AL

: invokeinterface #6, InterfaceMethod java/util/List.iterator:()ljava/util/Iterator;
: astore_2 HIETREBIR N TR

: aload_2
: invokeinterface #7, InterfaceMethod java/util/Iterator.hasNext:()Z

s

: invokeinterface #8, InterfaceMethod java/util/Iterator.next:(J)Ljava/lang/Object;
: checkcast #9 class java/lang/Integer

: astore_3

: getstatic #10 Field java/lang/System.out:Ljava/io/PrintStream;

: aload_3

: invokevirtual #11 Method java/io/PrintStream.println:(Ljava/lang/Object;)V

2 Gy ge CERERE

: return

EERED, WIAI—FFIRRY [terator IERERER A RNEAER T .

Iterator iter = list.iterator();
while (iter.hasNext()) {
Integer num = iter.next();

System. out. println (num) ;

EEERERAIRT . IHABERITENMED [terable fl Tterator , MARREBEF—PHALL
T

fEERIHAE: Tterator AURBRILULFRESCMECHNENES, M Iterable OENKIETF for-
cach UiEoE E % BE{Roj&&: Javaqﬂﬂglterable'—ﬁlteratorﬁﬁe’:’:

Iterator Fliterable
KF lterator § Iterable BUHRE—ESE, THEREE—TEIINER:

L Iterator SIEHESEERIBURI—MNEREE, EBolliEh. BRXxs, BREE 2R
2. Iterable ,—EXTJ [terator Bgij’%, E JDK 1.8 Hj’, ;Efm? [terable ?%DE@%@ELX{Q%tEQE for'ﬂ'E
HWiEHESNS, FiIBERFmERANEEEZFMA [terator IR TIED

E£E, X—EKRT, BXBF— Listlterator , B4 lterator [, EEE List ESNRTUMNESE
BITHRFRIER, MESIFWEER.

Listlterator 77T List Ea 2, BIEARSETLUREIRIRTHR index BHEEE

List<Integer> list = new ArrayList<>();

// IRIES RO 1%

ListIterator{Integer> listIterl = list.listIterator();
// RN BR A5 IEAR A

ListIterator{Integer> listIter2 = list.listIterator(5);

Listiterator PEJINEEGIE, KZBE5ES Iterator FEMBIE XIERE, {B2ZLY Iterator BRI 2
HLEEE— PN TRMIBIREZEEE, BeLASCH WEiEH .


https://www.cnblogs.com/litexy/p/9744241.html
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1 public interface ListIterator<E> extends Iterator<E> {

2 boolean hasNext () ;

3 E next();

A boolean hasPrevious () ;

5 E previous() ;

6 int nextIndex();

7 int previousIndex() ;

8 void remove () ;

9 /) BT FARRITTER, BV R &G TR

10 void set(E e);

11 void add(E e);

12 }
Listlterator
[0y

o ListlteratorsZ 3T IFR _ EAIRFECRUDE{E (CREATE, READ, UPDATEFODELETE) .

o Siterator/A[d, ListlteratorEbi-directional, T IFIFEFIRENE.,

o BIRBHEEIR, CRYCRUIBERAMTESARprevious () RERITTERFIEIERnext () IR
ER9TTEZIE.

1 ArrayList<String> list = new ArrayList<>();

3 list.add("A”);
4 list.add("B”);
5 list.add("C");
6 list.add("D”);
7 list.add("E”);
8 list.add("F");

10 ListIterator<String> listIterator = list.listIterator();

12 System. out. println (“Forward iteration”);
13
14 //Forward iterator

15 while (1istIterator. hasNext()) {

16 System. out. print (listIterator.next() + 7, ”);
17}

18

19 System. out. println("Backward iteration”);

20

21 //Backward iterator

22 while(listIterator. hasPrevious()) {

23 System. out. print (listIterator. previous() + 7, 7);
24}

24

26 System. out. println(“Iteration from specified position”);

28 //Start iterating from index 2
29 listIterator = list.listIterator(2);

31 while(listIterator. hasNext()) {

32 System. out. print (listIterator. next() + ”,”);


af://n4287
af://n4288
af://n4296

FERHE

I void add(Object o) : KHREEMITLRIHAIIR (FTIEHRIE .

2 boolean hasNext () « WIHLYE [ FTME ) 5 R0 A RIERBEA T H L0, WiREtrue .

3 boolean hasPrevious () : WIRTE [ AR HHIRERBASELZILER, MEREtrue .

4 Object next() : IR[EIFIRAW T —ADTCERIFATH AR E .

5 int nextIndex() : REDCEHEMEG, ZLHEMNRIKEHNnext O KEEEMAHIRIE.

6 Object previous() : IREIFIRFH L—AJ0ER, HEChir B EF550.

7 int previousIndex() : REITRMRI], ZTHRWR I Hxinext O KESHAHRE.

8 void remove () : MAFIFFBFnext () Hprevious O) REIFIHRE—NIoER (AIEEE)

9 void set(Object o) : ¥fnext (O Hiprevious () REIMEE—ANICEBHANTEEIIILE (EREE) .

6. Comparable
iz

Java Comparablef#[], FAFRIEIISAInatural orderXFarrayBXd & listi#{Tnatural order , TTEAIESAHE
FRiEd xSRI E compareTo() 73/ AR SEHIAY.

1 public interface Comparable<T>
2 {
)
|

public int compareTo(T o) ;

i
&

import java. time. LocalDate;

public class Employee implements Comparable<Employee> {

[$a] 5= w Do —

private Long id;

private String name;

(o}

private LocalDate dob;

-~

8

9 @verride

10 public int compareTo(Employee o)

11 {

12 return this. getId(). compareTo( o.getId() );
13 }

4}

115

o fFCollections.sort () FAEXIXIRlistiFH{THER.
o {FFHArrays.sort () AiEXINISarrayi#H THER.

¢ Collections.reverseOrder()

ComparatorEb 88
HIIERSTHARRXANTGIE
public static <T> void sort(List<T> list) JGESHITTEIZBEIAMNEEE.

NHRIFE R F R EREEL,
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1

public class CollectionsDemo2 {
public static void main(String[] args) {

ArrayList<{String> list = new ArrayList<String>();
list.add(“cba”);
list.add("aba”) ;
list.add("sba”);
list.add("nba”) ;
//HR I3
Collections. sort (list);

System. out. println(list) ;

[aba, cba, nba, sba]

o fsF3Collections.sort(list, Comparator) 3 AR AL R ee LA B NNRINN I I SR listiH THE R
o fEEFHArrays.sort(array, Comparator) /3, A iR HILL AR EE SLAIEINRYIRAFXI XS SR arrayift THERF.

Comparator.compare()

public int compare(String ol, String o02) : EKEEFMNSEBIREF.

RMREBRIERE=M: XF, EF, I

WNEREIRIETFHFHERE,
Mol /N Fo2, RE] (fa%h) , HEFRE0, 01KkF02iR[E] (IEZY)
WNEREIZRMEFHER
Mol /N Fo2, iR[E] (IEFR) , BFRE0, 01 KF02iR[E] (FE))

EFT:
1 public class CollectionsDemo3 {
2 public static void main(String[] args) {
3 ArrayList<{String> list = new ArrayList<String>();
4 list.add(“cha”) ;
5 list.add(“aba”) ;
6 list.add("sba”);
7 list.add("nba”);
8 [/ T HR B — AN B I B
9 Collections. sort(list, new Comparator<String>() {
10 @0verride
11 public int compare(String ol, String o02) {
12 return o2. charAt(0) — ol.charAt(0);
13 }
14 b
15 System. out. println(list) ;
16 }
17 }
RN

1

[sba, nba, cba, aba]
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Collections.comparing()
ZLRRERFEEZS— N ARRBHIFRIIRE. ARLE, XE—MEXNENRHITHEFRIFER.

1 //Order by name

2 Comparator. comparing (Employee: : getName) ;

! //Order by name in reverse order

5 Comparator. comparing (Employee: : getName). reversed() ;

7 //Order by id field
8 Comparator. comparing (Employee: :getId) ;

10 //Order by employee age

11 Comparator. comparing (Employee: : getDate) ;
13 ArrayList<Employee> list = new ArrayList<>();

15 list. add (new Employee (221, “Lokesh”, LocalDate.now())) :
16 list. add (new Employee (301, “Bob”, LocalDate.now()));

17 list. add(new Employee (181, “Alex”, LocalDate.now())) ;

18 list. add (new Employee (51, “David”, LocalDate.now()));

19 list. add (new Employee (6001, “Charles”, LocalDate.now()));

20

21 Collections. sort(list, Comparator.comparing( Employee::getName ). reversed()):
)‘/)

23 System. out. println(list) ;

Collections.thenComparing()
WS FEfERF 73 iA A Fgroup by sort .

1 //Order by name and then by age
2 Comparator. comparing (Employee: : getName)

3 . thenComparing (Employee: : getDob) ;

5 //Order by name —> date of birth —> id
6 Comparator. comparing (Employee: : getName)
7 . thenComparing (Employee: : getDob)
8 . thenComparing (Employee: : getId) ;

10 ArrayList<Employee> list = new ArrayList<>();

12 list. add (new Employee (221, “Lokesh”, LocalDate.now())) :;
13 list. add (new Employee (301, “Lokesh”, LocalDate.now())):
14 list. add(new Employee (181, “Alex”, LocalDate.now()));

15 list. add (new Employee (51, “Lokesh”, LocalDate.now())) ;

16 list. add (new Employee (6001, “Charles”, LocalDate.now()));

18 Comparator<Employee> groupByComparator = Comparator.comparing (Employee: :getName)

19 . thenComparing (Employee: : getDob)
20 . thenComparing (Employee: :getId) ;
21

22 Collections. sort (list, groupByComparator) ;

24 System. out. println(list) ;
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Collections.reverseOrder()

I SCFRRR R DR E —MEIRES, X IREERISLHComparablefE YIS &2 &3 Mnatural orderingak
total orderingflJi% 7,

//Reverse of natural order as specified in

1

2 //Comparable interface’s compareTo() method

3

1 Comparator. reversed () ;

5)

6 //Reverse of order by name

7

8 Comparator. comparing (Employee: : getName). reversed() ;

©

fEliComparableflIComparatorfFMECRIX I

Comparable : 3B{TXISLINCAIE NN TEMHEF., XFHERF R ARINBEAHEE, K0
compareTo/3 iAW AEHNB AR GIE. ReefERPCHlcompareTo()—R, FBEERIESESAMIEE
MESEENHEE, SCHEORXNSSIER (F1E1H) STLUEI Collections.sort (FJArrays.sort) #H{TH
sHHERR, NSRALBFE RS PRIRSEFESTIITR, THIEERES.

Comparator : B{TRIENGSEHTEMNHER, TJLUSComparator {&i#45sortf5i% (fCollections.sortay;
Arrays.sort) , MMIFSIFEHERRINA _ ESCBSHESl, IR LA Comparator RIZHIFLEUESEE (WE
Frseta BFFIREY) RO, =& PR E BARINFRITS collectionfRHHER.

7. Sort

1 #¢AHERFArrays.sort
JavatE B EArrays.sort() A FHEE

1 import java.util.Arrays;

public class JavaSortExample
{
public static void main(String[] args)
6 {
7 //Unsorted array
8 Integer[] numbers = new Integer[] { 15, 11, 9, 55, 47, 18, 520, 1123, 366, 420 };

S

//Sort the array

Arrays. sort (numbers) ;

//Print array to confirm

System. out. println(Arrays. toString (numbers)) ;

— = = e =

ol R W DN =

=}
——

3
%t
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1 Integer[] numbers = new Integer[] { 15, 11, 9, 55, 47, 18, 520, 1123, 366, 420 };

2

3 //Sort the array in reverse order

4 Arrays. sort (numbers, Collections. reverseOrder()) ;

5

6 //Print array to confirm

7 System. out. println (Arrays. toString (numbers)) ;
ERHERE

1 //Unsorted array

2 Integer[] numbers = new Integer[] { 15, 11, 9, 55, 47, 18, 1123, 520, 366, 420 };

3

4 //Sort the array

5 Arrays. sort (numbers, 2, 6);

6

7 //Print array to confirm

8 System. out. println (Arrays. toString (numbers)) ;

HEHF

ERAESEATNENTFRE, FEE N FEEBEifferent threadsfEBArrays. sort (I THERF. &&, Fr
BRI FEEREHI— A,

1 Arrays. parallelSort (numbers) ;
3 Arrays. parallelSort (numbers, 2, 6);

5 Arrays. parallelSort (numbers, Collections. reverseOrder()) ;

A ECHT. ®BIehsR, AEHEF, REEIEIES.
AxzFFmapHEF. $KEkeyset, AAEHERAIAL,
{BRtreeSetfITreeMap A S EBEHEFIFAY.

2 FoRHEER

Stream API

{EF3Stream.sorted() APIXYFFFERAIF AT THEFFRIZ1.

1 String randomString = “adcbgekhs”;

[\

vz

3 String sortedChars = Stream. of ( randomString. split(””) )

4 . sorted ()

5 .collect(Collectors. joining()) ;
6

7 System. out. println (sortedChars) ; // abcdeghks

Arrays.sort()

{EFBArrays.sort() 73 AR AT ERRE A,
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1 String randomString = “adcbgekhs”;

3 //Convert string to char array

4 char[] chars = randomString. toCharArray () ;

6 //Sort char array

7 Arrays. sort (chars) ;

9 //Convert char array to string

10 String sortedString = String. valueOf (chars) ;

12 System. out. println(sortedChars) ; // abcdeghks
3 ArraysListHf=
BifYsortF ik

1 //Unsorted list

2 List<String> names = Arrays.asList(“Alex”, “Charles”, “Brian”, “David”);

! //1. Natural order

5 names. sort ( Comparator. comparing( String::toString ) ):

6
7 System. out. println (names) ;
8
9 //2. Reverse order
10 names. sort ( Comparator. comparing( String::toString ).reversed() );
11
12 System. out. println (names) ;
Collections.sort

1 //Unsorted list

2 List<String> names = Arrays.asList(“Alex”, “Charles”, “Brian”, “David”);

! //1. Natural order

5 Collections. sort (names) ;

6
7 System. out. println (names) ;
8
9 //2. Reverse order
10 Collections. sort (names, Collections. reverseOrder()) ;
11
12 System. out. println (names) ;
Stream
1 //Unsorted list
2 List<String> names = Arrays.asList(“Alex”, ”“Charles”, ”“Brian”, “David”);
3
4 //1. Natural order
® List<{String> sortedNames = names
6 . stream()
7 . sorted (Comparator. comparing (String: :toString))
8 .collect (Collectors. toList());

10 System. out. println(sortedNames) ;
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12 //2. Reverse order

13 List<{String> reverseSortedNames = names
14 . stream()
15 . sorted (Comparator. comparing (String: :toString). reversed())
16 .collect(Collectors. toList()) ;
17
18 System. out. println (reverseSortedNames) ;
8. Stream
1 HERIRE
HARE

HRmAEANB R

XA RGIBRENAIHIE R Javas SRR (Stream) ATRNREE, HFKFE—IREER Strean APIRF, FIF
BEE, EAeImEskf0Java I08Y InputStream FI OutputStream —4F., {ERJavasiIFERE T
T EIRYZRAE,

ERHGRIET, BARE—NEN, RNEXNTRFIIRTE. BRIRERIREE N T EXHE
2, BEEHERERENRERENS N,

iERAYHEIUIR(E
HERFRTITRIFS, SR RMSRAR R TR LR

List<{String> myList =

1

2 Arrays. asList ("al”, “a2”, “bl”, “c2”, "cl”);
3

1 myList

5 . stream()

6 .filter(s —> s.startsWith("c”))

7 .map (String: : toUpperCase)

8 . sorted ()

9 . forEach (System. out: :println) ;

o IXFREEERAVHETUR FE A RRIERKE.

o SEEUBRMBREEIES —LlambdaRAR S, REEIEOBRIEERIENERITH, XEARIERN
KEBHWIRETFHmBERIRE,
o H—PMREMEXEURRNVEEEIRER, CHELTHN. i, ELEsFH, &EE
fAlambdaRIA BRI MBRES TTRIEL nyList .
o HF—NREFVREAIRITRBEMR, SHETREH. flul, ELEEBGIF+, ZEEA
lambdaZRIAR KT H MM ERE PR AR EII R R ST 2R,

2 BERAIARRIZEE
HUERAT AN SREUEIRONE,
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MESeE

List 0 Set SXIFFTTIE strean() F parallelStrean() , REFBBITREFFITR. FITREEBES L
2 EHUTIRME. BAIIDEREERITR:

Arrays. asList (“al”, “a2”, “a3”)

.findFirst ()

1
2 . stream()
3

4 . ifPresent (System. out: :println); // al

StreamEgliE

EXIRFIFRLERA strean() TESIRE—MEBERNSRR. ERBNAFTEER— M ESREZEEE
it BUE T EABRE:

1 Stream. of ("al”, “a2”, “a3”)
2 . findFirst ()
3 . ifPresent (System. out: :println) ; // al

REBEA Strean. of O, FAILAN—FRFIIRGS 5 | EIZEETETR.
EHAHIER
Java8ik B TSRO, BFANBEEAREEESRRY int . long FJ double , IntStream .

LongStream F0 DoubleStream ,
[ntStream E_]'L\,Lﬁﬁﬁ [ntStream. range () g}ﬁéﬁ’%“ﬂ’g for fE8IN:

IntStream. range (1, 4)
. forEach (System. out: :println) ;
// 1
// 2
// 3

1 =N w Do —

FrEXUEAFIERSGREENNSREER—E, BF—EARE. EREIRREREFNlambdaRix
Et, {ﬁﬂﬂﬂ, IntFunction MIASE Function , IntPredicate MIASER Predicate ﬁ’ﬁﬁ%zl:;&ﬁ&;ﬁﬁ}%%ﬁ%
OB SR IEHEE sun() FO average () :

1 Arrays. stream(new int[] {1, 2, 3})
2 .map(n —> 2 % n + 1)

3 .average ()

1

. ifPresent (System. out::println); // 5.0

ENEEGEENNSREERGRAERLGER, SEER. HTFXMBR, WREERSIFFIHRATIMR
%ﬂ'};&{"ﬁ mapToInt () . mapToLong() FO mapToDouble() :

1 Stream. of ("al”, “a2”, “a3”)

2 .map(s —> s.substring(1))

3 .mapToInt (Integer: :parselnt)

4 .max ()

5 .ifPresent (System. out: :println); // 3

HEAZIERYTLUBIT napToobj () FEHARIREIER:
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1 IntStream. range (1, 4)
2 .mapToObj (i —> "a” + i)
3 . forEach (System. out: :println) ;

5 // al
6 // a2
7 // a3

THREGT: FREERECHTAREEIER, 2R AT FRIISETER:

1 Stream. of (1.0, 2.0, 3.0)

2 .mapToInt (Double: :intValue)

3 .mapToObj (i —> “a” + i)

1 . forEach (System. out: :println) ;

6 // al
7 // a2
8 // a3

3 LI
FHEIRIENLRILIRE
HEREN— EEEUMEER Y. MR TERBEIBENGF:

1 Stream. of ("d2”, “a2”, “bl”, ”"b3”, ”"c”)

2  filter(s —> {

3 System. out. println(“filter: ” + s);
4 return true;

5 b
PUTIXERACRERY, ARIEHISTENHAARA. XER AR ER AR IBR/ERBRHHIIT.
FEBHT
LB TESRINER LIRAE forfach K BIXAMIIF:

1 Stream. of ("d2”, “a2”, ”bl”, ”"b3”, "c”)

2 .filter(s —> {

3 System. out. println("filter: ” + s);

1 return true;

5 1))

6 . forBach(s —> System. out. println(“forEach: ” + s));

PITIXERARISEEIN T ET:

1 filter: d2
2 forEach: d2
3 filter: a2
| forEach: a2
5 filter: bl
6 forEach: bl
7 filter: b3
8 forEach: b3
9 filter: c
10 forEach: c
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ERININFRIEHASR,. RSN ESESERNETER L, —ME— I KFHITATERE. B
BN TRECABREEERN. 5 VFFE 2 BRET rilter RFR forfach , FUTRAT
YRR " ADFRFER T2

XMTARLURA BN TR ERTHTRISCRMR(REE, BUEEE ™I FEZIRIABEE:

Stream. of ("d2”, "a2”, “bl”, "b3”, “c”)

|

2 .map(s —> {

3 System. out. println(“map: ” + s);
4 return s. toUpperCase () ;

5 1))

6 .anyMatch(s —> {

7 System. out. println (“anyMatch: 7 + s);
8 return s. startsWith(“A”);

9 IDF

10
11 // map: d2
12 // anyMatch: D2
13 // map: a2

14 // anyMatch: A2

RERMAEIETRHE 718IE, anyllatch BAEFEIRE rue . IFHEMEE "12” RITTR, SRS
BAE., HFHERNECERREENITH, o XBERBFEHITRR. FrLA nap SHITRATEEEY
RE, MARICAETTRERG—IE.

T iEHER

TERIGIF R NMTIRE nap 0 filter , LUR—MEIHRE torbach Y., ILBAIEREEXLARMF
SMEIAAT :

1 Stream. of ("d2”, "a2”, ”bl”, "b3”, "c”)

2 .map(s —> {

3 System. out. println (“map: ” + s);

4 return s. toUpperCase () ;

5 b

6 .filter(s = {

7 System. out. println(“filter: ” + s):
8 return s. startsWith(“A”);

9 b
10 . forEach(s —> System. out. println(“forEach: ” + s));
11

12 // map: d2
13 // filter: D2

14 // map: a2
15 // filter: A2
16 // forEach: A2

17 // map: bl
18 // filter: Bl
19 // map: b3
20 // filter: B3
21 // map: c
22 // filter: C

BUSIRATBERRIAYABEE, nap F0 (ilter RYREEGHNENFREEBIIX, M forfach ASTER—
;ko

SNERIA AR, 15 (il cer BNEEARNTRR, BALWRARD R ERIHITIRE:


af://n4440

1 Stream. of ("d2”, “a2”, “bl”, “b3”, "c”)
2 Cfilter(s —> {
3 System. out. println(“filter: 7 + s);

4 return s. startsWith("a”);

5 b

6 .map(s —> {

7 System. out. println(“map: ” + s);

8 return s. toUpperCase () ;

9 b

10 . forEach(s —> System. out. println(“forEach: ” + s));

12 // filter: d2
13 // filter: a2
14 // map: a2
15 // forEach: A2
16 // filter: bl
17 // filter: b3
18 // filter: c

4 SHEIRETR
JavastIEERIREGHER. —BIRERTIHMILILRE, BiEnmERT:

1 Stream<{String> stream =
2 Stream. of ("d2”, ”“a2”, “bl”, ”b3”, “c”)
3 .filter(s —> s.startsWith("a”));

5 stream. anyMatch(s —> true) ; // ok

6 stream. noneMatch (s —> true) ; // exception

EHEEHIERL, 7 anyMatch Z/FPEMA nonellatch £FFETENSEE:

1 java. lang. I1legalStateException: stream has already been operated upon or closed
2 at java.util.stream. AbstractPipeline. evaluate (AbstractPipeline. java:229)

3 at java.util.stream. ReferencePipeline. noneMatch (ReferencePipeline. java:459)
4 at com. winterbe. java8. Streamsb. test7 (Streams5. java:38)

5 at com. winterbe. java8. Streamsb5. main (Streams5. java:28)

ErfRIX MRS, BAIFEAT N EAVEER TR LR FEEIEIEREANE. i, FIeE—
MUERENES, REMIEIER, FRREIFEHIRERE:

1 Supplier<Stream<{String>> streamSupplier =
() —> Stream. of ("d2”, “a2”, “bl”, "b3”, "c”)
3 .filter(s —> s.startsWith("a”));

[\

5 streamSupplier. get (). anyMatch(s —> true) ; // ok
6 streamSupplier. get (). noneMatch(s —> true); // ok

B eet O HOEREMEGIE T — MTROEIER, HANSHRATREREILEF.
5 BRIRE

HIERPUTRENARERE. HNEXTH T —LEEERVRIE, HI80 rilter F nap . BISENIBELR
KRRMERMAATAERE. TELBRITRNTHE—EESZRA0RE: collect ¢ flatiap F] reduce ,

X— T HIAERS (AR RERY Poron FIRAR:

1 class Person {

Do

String name;
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3 int age;

5 Person(String name, int age) f{
6 this. name = name;

7 this. age = age;

8 }

9

10 @0verride

11 public String toString() {
12 return name;

13 }

14}

1B

16 List<{Person> persons =

17 Arrays. asList (

18 new Person("Max”, 18)

19 new Person(”Peter”, 23),

20 new Person(”Pamela”, 23),

21 new Person(“David”, 12));
collect

collect BIFEBHLLIHEE, BRPIOTEREFBEARZEEERS, FIa0 List | Set F& Vap .
collect EZUTELEE (Collector) , BHRIUNAEIRYERIEER: HNEE (supplier) . RN
(accumulator) . HEEE (combiner) FOZZIEER (finisher) . IXTEFHAITESR+9SEZ:, BE2JavasiE
TRWER Collectors RIFZTMABENUERS. ML T A EIRE, (FHATER LIS
25,

WBAIA—N IR & WRIRBGIRTA

1 List<Person> filtered =

2 persons

3 . stream()

! .filter(p —> p.name. startsWith("P”))

5 .collect (Collectors. toList());

6

7 System. out. println(filtered) ; // [Peter, Pamela]

MEIRERRIBME, BIFEESR, RERNRNTETEET IR, WRFELL set KL List , R
ﬁ%%gﬁﬁﬁﬁ Collectors. toSet () 5t9¥f?°

TENMIFERFRIEARTHE:

1 Map<Integer, List<{Person>> personsByAge = persons

2 . stream ()

3 .collect(Collectors. groupingBy (p —> p.age)) ;

4

® personsByAge

6 . forEach((age, p) —> System. out. format (“age %s: %s\n”, age, p)):

8 // age 18: [Max]
9 // age 23: [Peter, Pamelal]
10 // age 12: [David]

R+ RiE, (RBATLIERITERE ETRE, i, HEREARFIER:
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1 Double averageAge = persons

. stream()

[\

3 .collect (Collectors. averagingInt (p —> p.age)) :

5 System. out. println(averageAge) ; // 19.0

MR EZHITZ AR, HBERERSIRE—MFANNEBMERITTSR, LR LAERT
BER/NFR., RAFR. BEAEYFR. SHfIHME.

1 IntSummaryStatistics ageSummary =

2 persons

3 . stream()

4 .collect(Collectors. summarizingInt (p —> p.age)) ;

6 System. out. println (ageSummary) ;

7 // IntSummaryStatistics{count=4, sum=76, min=12, average=19.000000, max=23}

TEGIFERIE NERA— TR

1 String phrase = persons

2 . stream()

3 .filter(p —> p.age >= 18)
4 .map (p —> p.name)

5 .collect(Collectors. joining(” and ”, “In Germany ”, ” are of legal age.”));

7 System. out. println (phrase) ;

8 // In Germany Max and Peter and Pamela are of legal age.

ERWERREZ DR, AR AIGAIRISRINEER.

BRATRA IS 7 — RSB RRINEIESRS, LR IRETUTE B CRMTIRKESRIE. BIFEERPRY
B ANEIRA— I F/FEH, BaEABHER, FLl | 98l ATTHE, FNE Collector. of O
BT — P EHERRS. RIFEEE—MNESRIIONMENERD: Hes. R=s. BEERMELL
5.

1 Collector<Person, StringJoiner, String> personNameCollector =

2 Collector. of (

3 () => new StringJoiner(” | ), // supplier

4 (j, p) —> j.add(p. name. toUpperCase()), // accumulator

5 (31, j2) —> jl.merge (j2), // combiner

6 StringJoiner: :toString) ; // finisher
7

8 String names = persons

9 . stream()

10 . collect (personNameCollector) ;
12 System. out. println(names); // MAX | PETER | PAMELA | DAVID

AT JavafIFRFREATEZR, BIMFE—NEIFSE Stringlointer , LEWESSEIERAIRNFRER, #
MNESERFTIAERENAID BRFHEE TIXE— StringJointer ., REMMBIATHEENANKESZFRIIZ]
StringJointer A, AHEFFIEIMIIERAS Stringlointer GFA—. RE—F, KEFN
StringJointer ¥EHTRHIRIFFTER,




flatMap

HANER T TAMTEIER nap B4F, BRPINSERAB—FRE, o BR+T2ER, Ijjﬂ
MHRAERSFA—MHENSR, ENARFEE— I NRERAZ I NEMISRIE? (1atiap X
R SIR LR,

flatilap SRPAIEINTTER, BRARBYSAR. U MNSSBEERATN. — P EEZ 1 HeEY
K, LURAIZZUREl. XERNABZ G (1atia FHRERIRS.

FEBAVTHE (1athap SMAERZRT, FAJFEMBEMNAISREFR:

class Foo {
String name;

1
2
3 List<Bar> bars = new ArrayList<>();
1
5

Foo (String name) {
6 this. name = name;
7 }
8 }
9
10 class Bar {

String name;

Bar (String name) {

this. name = name:

[ 2 I O N N

}

(@}

TE, FAIERRIIECHXTRIAIRREF—LEXI5R:

List<Foo> foos = new ArrayList<>();

1

2

3 // create foos

1 IntStream

5 .range (1, 4)

6 . forEach (i —> foos. add (new Foo ("Foo” + 1)));

8 // create bars

9 foos. forEach (f —>

10 IntStream
11 .range (1, 4)
12 . forEach(i —> f.bars.add(new Bar ("Bar” + i + 7 <~ 7 + f.name)))) ;

MEFNMAETEB=A foo B9FIZR, BMEREE=A bar .
flatilap FEZIRBIFSIAAIREL, AL TRIEEGD foo ERY bar &R, HAIEEEBENAIRE:
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1 foos. stream()
2 .flatMap (f —> f.bars. stream())
3 . forEach (b —> System. out. println(b. name)) ;

5 // Barl <- Fool
6 // Bar2 <- Fool
7 // Bar3 <- Fool
8 // Barl <- Foo2
9 // Bar2 <- Foo2
10 // Bar3 <- Foo2
11 // Barl <- Foo3
12 // Bar2 <- Foo3
13 // Bar3 <- Foo3

GIRBZIRIABEE, FAIBIIMERBE=A foo MRPEIRERAZENA bar WRATA.
&E, FERRERGIR LB AR R RSB —RkE:

1 IntStream. range (1, 4)

.mapToObj (i —> new Foo("Foo” + i))

[\

3 .peek (f —> IntStream. range (1, 4)

4 .mapToObj(i —> new Bar(“Bar” + i + 7 <~ 7 + f.name))
5 . forEach (f. bars: :add) )

6 .flatMap (f —> f.bars. stream())

7 . forEach(b —> System. out. println(b. name)) ;

Flathep tBATFET Javas3INEY 0ptional 2, Optional f9 flatiap FHBEE— 0ptional BELEAIY
598, FRNERTIAETBEMAL | 1R,

EREXHFEERNEREN:

1 class Outer {

Do

Nested nested;

4

5 class Nested {

6 Inner inner;
7 }

8

9 class Inner {
10 String foo;
11 }

AT EBINETG ERIREFFFER (oo, (REEHIZA nul| ERBREERN

NullPointerException

1 Outer outer = new Outer();
2 if (outer != null && outer.nested != null & outer.nested. inner != null) {

3 System. out. println(outer. nested. inner. foo) ;

BILAMER Optional RY flathap BAERSSAERANMTA:

1 Optional. of (new Outer())

2 .flatMap (o —> Optional. ofNullable (0. nested))
3 .flatMap (n —> Optional. ofNullable (n. inner))
4 .flatMap (i —> Optional. ofNullable (i. foo))

5 . ifPresent (System. out: :println) ;



SNSRTFFERNE, B (latiap AOVEFERRIREITREARISRAT Optional B, BRI null AY Optional &
.

reduce

RLRERATERPIITRES AR —ER, JavasSHE=MARREZEEN reduce FiE, SB—MIERAHY
TRPOAIRPI—ITER. UFIEERINAERXN T ERTEHREZA:

1 persons

. stream()

[\

3 .reduce((pl, p2) —> pl.age > p2.age ? pl : p2)
4 . ifPresent (System. out: :println) ; // Pamela

reduce FF7EIESE BinaryOperator FEREREL, TLFR EERMMBIEESEEERIAY Bifunction ,
BiFunction R Function , {BERFEIFMINSE. RHIPHRELLERNANEE, BREISFIRRAAY
Ao

FA reduce FiEES—MIAE, F1— Binaryoperator BiIZE. XNFETLIATFNRFHIEE
Person XIRAPMIETH R A oA AIEFERAIHT Person ITHR,

1 Person result =
2 persons
3 . stream()

wn

4 .reduce (new Person(””, 0), (pl, p2) —> {

® pl.age += p2.age;

6 pl. name += p2. name;

7 return pl;

8 IDF

9

10 System. out. format ("name=%s; age=%s”, result.name, result.age):

11 // name=MaxPeterPamelaDavid; age=76

= reduce WEIES =S8 ¥88E, BiFunction ENNEEF] BinaryOperator SERIFHS SRS,
HTFHRERNREEA—IEN Person , FATTLAERXMNMIALIRECSKITERNE ARFRSF.

1 Integer ageSum = persons

. stream()

[\

w

.reduce(0, (sum, p) —> sum += p.age, (suml, sum2) —> suml + sum2);

5 System. out. println(ageSum); // 76

RRILIERIERE6. (BRERRETHA? IEFRIIBEMI—LEHE R B EErES:

1 Integer ageSum = persons

2 . stream()

3 . reduce (0,

4 (sum, p) —> {

5 System. out. format (“accumulator: sum=%s; person=%s\n”, sum, p);
6 return sum += p. age;

7 be

8 (suml, sum2) —> {

9 System. out. format (“combiner: suml=%s; sum2=%s\n”, suml, sum2);

10 return suml + sum2;

11 1

13 // accumulator: sum=0; person=Max
14 // accumulator: sum=18; person=Peter

15 // accumulator: sum=41; person=Pamela
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16 // accumulator: sum=64; person=David

RRILAEER], RIMBRREE T EIIE. CEAERDGE 0 E— P AMacRERRMEE. & TR

=& sun SFFEIEIN, EF76,

F—T. FERESRENRRERERE? LFHTHTHERIRSEFX M :

1 Integer ageSum = persons

2 .parallelStream()

3 . reduce (0,

4 (sum, p) —> {

5 System. out. format (“accumulator: sum=%s; person=%s\n”, sum, p);
6 return sum += p.age;

7 1,

8 (suml, sum2) —> {

9 System. out. format (“combiner: suml=%s; sum2=%s\n”, suml, sum2);
10 return suml + sum2;

11 IDF

12

13 // accumulator: sum=0; person=Pamela

14 // accumulator: sum=0; person=David
15 // accumulator: sum=0; person=Max
16 // accumulator: sum=0; person=Peter
17 // combiner: suml=18; sum2=23

18 // combiner: suml=23; sum2=12

19 // combiner: suml=41; sum2=35

XNRAFTHRITIT NS EAE. WELF AR TEGR. ATRNSESFTER, BERTER
FitEHD RIMERIEH.

T—PHNSRNTRIHTR.
6 FHTH

WAL THIT, EREMATR EAILURFHEITRRIMRE. FATREERATAY ForkjoinPool , H
ForkJoinPool. commonPool () J5i5iRfHt, [RESEHHIANMNEAXARNEKIE - BURTCPURIIIEZEL,

1 ForkJoinPool commonPool = ForkJoinPool. commonPool () ;

2 System. out. println(commonPool. getParallelism()) ; // 3
AR L, QEBEIANDBLA3. XMETLUETIRE TFIWVMSECRIGIR :
1 —-Djava. util. concurrent. ForkJoinPool. common. parallelism=5

EEASF parallelStrean() FFZREIETTRIFF TR SEFROUILECHFRRSIER LRABEEA A
parallel O , GBRITRELRAFITR.
ATEAFTREAITITA, TEAGIFE sout FTENT HRILENER.

1 Arrays. asList ("al”, “a2”, “bl”, “c2”, “cl”)

2 .parallelStream()

3 .filter(s —> {

4 System. out. format (“filter: %s [%s]\n”,

5 s, Thread. currentThread(). getName()) ;
6 return true;

7 D)

8 .map(s —> {

9 System. out. format ("map: %s [%s]\n”,

10 s, Thread. currentThread(). getName()) ;
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b

. forEach(s —> System. out. format (“forEach: %s [%s]\n”
s, Thread. currentThread(). getName())) ;

return s. toUpperCase () ;

BIDEdEE, FAITLUBNMEAER T TRIUREREERNIERE:

Do

w

o

HGIRERIRIBBEE, FTRER T A LALERY ForkJoinPool FRIA] FRLAESRIN
TRt RTRERFTAR, RAFRERINSTELAZRIFER.

filter:
filter:
map:
filter:
map:
filter:

map:

forEach:
forEach:

map :

forEach:

filter:

map:

forEach:
forEach:

bl [main]

a2 [ForkJoinPool. commonPool-worker—1]
a2 [ForkJoinPool. commonPool-worker—1]

c2 [ForkJoinPool. commonPool-worker—3]
c¢2 [ForkJoinPool. commonPool-worker—3]

¢l [ForkJoinPool. commonPool-worker—2]
¢l [ForkJoinPool. commonPool-worker—2]

C2 [ForkJoinPool. commonPool-worker—3]

A2 [ForkJoinPool. commonPool-worker—1]
bl [main]

Bl [main]

al [ForkJoinPool. commonPool-worker—3]
al [ForkJoinPool. commonPool-worker—3]

Al [ForkJoinPool. commonPool-worker—3]

Cl [ForkJoinPool. commonPool-worker—2]

IERA BT AINERIMURIURLE sort Sl RIX A

Arrays. asList ("al”, “a2”, “bl”, “c2”, “cl1”)

.parallelStream()
Cfilter(s —> |

b

System. out. format ("filter: %s [%s]\n”,

s, Thread. currentThread(). getName ()) ;

return true;

.map(s —> {

b

System. out. format ("map: %s [%s]\n”,

s, Thread. currentThread(). getName()) ;

return s. toUpperCase () ;

.sorted((sl, s2) —> {

b

. forEach(s —> System. out. format (“forEach: %s [%s]\n”

System. out. format (“sort: %s <> %s [%s]\n”,

sl, s2, Thread.currentThread(). getName()) ;

return sl. compareTo(s2) ;

s, Thread. currentThread (). getName ())) ;

R REtLRE R :

-~

filter:
filter:
map:
filter:
map:
filter:
map:

filter:

c¢2 [ForkJoinPool. commonPool-worker—3]
cl [ForkJoinPool. commonPool-worker—2]
¢l [ForkJoinPool. commonPool-worker—2]
a2 [ForkJoinPool. commonPool-worker—1]
a2 [ForkJoinPool. commonPool-worker—1]
bl [main]
bl [main]

al [ForkJoinPool. commonPool-worker—2]

S—>

1T

TR, EIESRIE



9 map: al [ForkJoinPool. commonPool-worker—2]

10 map: ¢2 [ForkJoinPool. commonPool-worker—3]
11 sort: A2 <> Al [main]
12 sort: Bl <> A2 [main]
13 sort: €2 <> Bl [main]
14 sort: Cl <> C2 [main]
15 sort: Cl <> Bl [main]
16 sort: Cl < €2 [main]

17 forEach: Al [ForkJoinPool. commonPool-worker—1]
18 forEach: C2 [ForkJoinPool. commonPool-worker—3]
19 forEach: Bl [main]

20 forEach: A2 [ForkJoinPool. commonPool-worker—2]

21 forEach: C1 [ForkJoinPool. commonPool-worker—1]

sort BEERRAEELAE LRTIIT, Ehrk, FTRLER sort EBRE[ERT Java8hFiliTix
Arrays. parallelSort () o $ljavadoc A, XAMITEASSIREIRRERRELABRI T THRAIT.

NERIEEHIRIIRENTR/IKIE, SERERNAY Arrays. sort J5iERHEF.

RE_E—F55 reduce BIBIF. FNELRM T HERREREFATRTPEA, MAERITRFER. it
BARIMZR LR S R RBRNEAR -

1 List<{Person> persons = Arrays. asList(
2 new Person("Max”, 18),
3 new Person(“Peter”, 23),

4 new Person(“Pamela”, 23),

5 new Person(“David”, 12));

6

7 persons

8 .parallelStream()

9 . reduce (0,

10 (sum, p) —> {

11 System. out. format (“accumulator: sum=%s; person=%s [%s]\n”,
12 sum, p, Thread. currentThread(). getName()) ;

13 return sum += p.age;

14 1,

15 (suml, sum2) —> {

16 System. out. format (“combiner: suml=%s; sum2=%s [%s]\n”,
17 suml, sum2, Thread.currentThread().getName()) ;
18 return suml + sum2;

19 1

=HEREHERE, RINENASREBERE R BRIZAE LHITHT:

1 accumulator: sum=0; person=Pamela; [main]
2 accumulator: sum=0; person=Max; [ForkJoinPool. commonPool-worker—3]
3 accumulator: sum=0; person=David; [ForkJoinPool. commonPool-worker—2]

4 accumulator: sum=0; person=Peter; [ForkJoinPool. commonPool-worker—1]

5 combiner: suml=18; sum2=23; [ForkJoinPool. commonPool-worker—1]
6 combiner: suml=23; sum2=12; [ForkJoinPool. commonPool-worker—2]
7 combiner: suml=41; sum2=35; [ForkJoinPool. commonPool-worker—2]

B2, FHIaBEEAERMNATTRAISUERE G KRIMEERT. BEECF—EHITMAvERIE, Flun
reduce ¥ collect EBZTIMIITE (zﬂé};%'ﬂz) . XESTHITIHHAE

HAINKIBE TR, i TR e EZEEIVMIBRAIALTE ForkJoinPool . FRLURAIREREREHR
SEM BN RAGRIURE, EAETREASEEIRNAF BRI TRNEEES.


https://docs.oracle.com/javase/8/docs/api/java/util/Arrays.html#parallelSort-T:A-

7 IEEFIZR
RESEE

API
filter()

mapy)

flatMap(
)

limit()
skip()
concat()

distinet(

THAEIREA

EREHFLEFSERNTE, BENAstreamii

BEAREEBRAZ —THHRER, —3—BH, EEFHAstreamii

BEARTERBANZ—THRER, —WZ28E, MRAR—TTENRATGES

R THEZSTNEENTE, BERstreamif

MAEESHEEETHNTE, EEstreamii

ML ESTEEETHMNTE, BEFHRstreamii

HRTRNBIESHERNI TR, EEFFstreamis

dfStreamP AT ERITEE, EEFstreamifi

FistreameP fIA AT REBEEMNHTHEF, BEEFHstreamii

Fistreamifi RIS T ERTETREDLE, ELELESRstreamift
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API ThiEiRAEA

county) iBElstream i BERENTE T
max() iBEstreami MBS IR RAE
min() iR [Elstream B f5 A4 7T 2 v VE

findFirst() HEE TS EHFNTERNE R E

HEEEA—THESHNTRENIRERLE, XTHFHTRASMfindFirst

findAn

NN R, TR, FAD A PRI RAIL R
Match

:ny - JEE—Tboolean{li, 2{lFisContains), AT LM BESERFSEMNTE

allMatch() = BE—Tboolean{li, BTFHIN BTN ETEHTSEMN

noneMatc

b BE—Tboolean{ti, ATHMBESHBEXEITFSEMY
collect() RRERNEERNRE, EidCollectorsiH1THEE

toArray() Bk na

iteratory) HEE RN teratorit S

foreach() FIREHE, HaRHTETER, AERITEENGIEZHE

map&flatmap

mapSflatMapEBZRATEREENTENHETR, KBlRET:

« map BRE—X—HY, RIENTRE RN HRITTER
flatMap JLAR—XZHY, BIE N TREILIEEIRALINEE S MR

E o \ } E
) e ——= ~ flatMap g5
peekfliforeachf5i%

peekflforeach, &BRJLAARTFXmEITRHARGIZE NI TIE,

ERIBRIEAINE, peekETHIAGE, MiforeachBTFERIEAE, XEHEKEpeek REHENEEFIE
— MBS, MKEEENTEIIER, HEEVrEEHEXRIHRENREA ST,
foreachEATIRENEMIZRIEFSE, NeTLABRREHATIERERIE,
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F1ThE Java izB

Java jZBY (generics) & JDK 5 ISINRI—NEAGME, IZBURM T s venf S Al e G ubLe| , ZALHITTF
2P RTEGRIERT A0l 214k

ZEMNARRSEEE, iR rRIENEIESEEIEE N — NS

BERNEXE—NEK: 5E—NMNEFLE, BEBXEAINE. =RFREEEEEMEAZEERIEL
HEITHIE, iZu{asc?

EXIE 0L Java iZHY,

A Java iZBRIES:, FAITIAE—NZEGERG— NSRBI, Aa, ARZZESE
SRSBEEUAE., (FREEE. FRRESHTHER.

2B

(RRILAE—NZETE, 273 A RR A LURECRRISSERIS . RIREBAIZE5ANSHEE,
RIS SR — NI EB .

TEZREXZETTERIFIN :

o FTEREGEFBEHE— N RESHFERES (BXESOR) | 2B SHFERES TS ARE
REIZE (ETEAIFFRY) .

« BNRESHFREOES RSN RESY, SHEARESET. —NZESH, iR
— M RETE, BRTIEE—NZERBRTRIRRA,

o KBS AKRAIFIRENERE, FEREIFAZETTAERNSERSEEEEN AT,

o ZEGERERMEMTE . (TERESHRREARS I ARRE, FRERRREE (&

int, double, char %) ,

java HZBIRICH:

-Number (E{E3EE!)
- FIHERERY java 2KBY

o E-Element((EESHEA, ENESHERHIZETE)
o T-Type (Javazg)
« K-Key ()
e V-Value ({B)
N
?

TEPIFER 7 IMEERIZ BT A TEN R RIS EAVEETTER

1 public class GenericMethodTest

2 {

3 // ZPJ77E printArray

4 public static < E > void printArray( E[] inputArray )
5 {

6 // A TR

7 for ( E element : inputArray ) {

8 System. out. printf( “%s 7, element ):
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©

}

10 System. out. println() ;

11 }

12

13 public static void main( String args[] )

14 {

15 /) QAR EH:  Integer, Double fll Character
16 Integer[] intArray = { 1, 2, 3, 4, 5 };

17 Double[] doubleArray = { 1.1, 2.2, 3.3, 4.4 };

18 Character[] charArray = { 'H, 'E’, 'L, 'L’, "0 };
19

20 System. out. println( "EAE A c =N ) ;

21 printArray( intArray ); // f&#—AEERIEAH

22

23 System. out. println( "\nXUEERIEHITCR AN ) ;

24 printArray ( doubleArray ); // f&i#— XUk % B2
25

26 System. out. println( "\nFHHEHITEN:" );

27 printArray ( charArray ); // f&ifi— 7R R84

28 }

29 }

PRIFLALARES, BITERIN TR

BB TCERN:
12345

WU R TCE N :
1.12.23.3 4.4

FRIAHHTTRN:
HELLO

[oe] -~ (o2} 1 =~ wW Do —

BRARESE

BEARHR, (RSEIRFABLRAIHESE— P RESHRIRAFSSTE. Flal, —MRIERFITE
BER AR NumberaENumber F25RISLAI, IXELEEFEESHAIERT.

EEA—IERIRESY, BRFIHEESHIIER, FiRextends KT, RERREHILR,

gl g

TEAGIFER T "extends " WAIFERAE—RREB N EAIEE "extends" () & "implements" (&) .
ZHIFRRZ B 5 RIR B =N A BT SR SR K E.

public class MaximumTest

1

2 {

3 // P = AMBE IR IR n] e R A

| public static <T extends Comparable<T>> T maximum(T x, Ty, T z)
5 {

6 T max = x; // RV R NIH

7 if ( y.compareTo( max ) > 0 ) {

8 max = y; //y HK

9 }
10 if ( z.compareTo( max ) > 0 ){

11 max = z; // BE z BKR



13 return max; // iR[EH AN SR
14 }

15 public static void main( String args[] )

16 {

17 System. out. printf( “%d, %d Al %d i KHIECN %d\n\n”,

18 3, 4, 5, maximum( 3, 4, 5 ) ):

19

20 System. out. printf( “%. 1f, %. 1f F1 % If FHKKEHN % 1f\n\n",
21 6.6, 8.8, 7.7, maximum( 6.6, 8.8, 7.7 ) );
22

23 System. out. printf( “%s, %s A1 %s I KIIECH %s\n”, “pear”,

24 “apple”, “orange”, maximum( “pear”, “apple”, “orange” ) );
25 }

26 }

R ERRD, 1IB1TERO A
1 3, 4 f1 5 i KIIECN 5
3 6.6, 8.8 fil 7.7 i KMIECN 8.8

5 pear, apple Fl1 orange T KHIECHN pear

2 BIZE
FRRFEATEIESRNEIARL, BT LSRN T ARSI,

MiZBTTE—HE, BRI SHFIRRI D tEE S — S MRS, SHERESREAF. —iz
By, OERA— M RETE, BRTEE—NZERESTIINAT. BAMIEZE— 821
3, XESHIRNSELRISRE S ELRISREL,

SN SERER T HATIMAIE Y — Nz B

1 public class Box<T> {

3 private T t;

4

5 public void add(T t) {

6 this. t = t;

7 }

8

9 public T get() {

10 return t;

11 }

12

13 public static void main(String[] args) {

14 Box<{Integer> integerBox = new Box<{Integer>():
15 Box<String> stringBox = new Box<String>();

16

17 integerBox. add (new Integer (10)) ;

18 stringBox. add (new String ("2 #f1")) ;

19

20 System. out. printf ("HAEH A :%d\n\n”, integerBox.get());

System. out. printf ("F47H N %s\n”, stringBox. get());
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Do
w
—

LA LRES, BITERM TR
L OERER :10

3 TN CESERE

1, KEUBEA—RREMER ? NBEARISEEISE. HIID List<?> 7245 LR List,List HFTH List<B{F

1 import java.util. *;

3 public class GenericTest {
1
5 public static void main(String[] args) {
6 List<{String> name = new ArrayList<{String>();
7 List<Integer> age = new ArrayList<{Integer>();
8 List<Number> number = new ArrayList<Number> () :
9
10 name. add (“icon”) ;
11 age. add (18) ;
12 number. add (314) ;
13
14 getData (name) ;
15 getData (age) ;
16 getData (number) ;
17
18 }
19
20 public static void getData(List<?> data) {
21 System. out. println(“data :” + data. get(0)) ;
22 }
23 1
SR

1 data :icon
2 data :18
3 data :314

fi#tr: &9 getData() /5 ERISELE List<?> 358U, FRlA name, age, number ERJLUMEAIXNGIE
RsL2, XHE@EHTHIER.

2, FRENBEHAT EPRBEFANLstREN, SNLiE Xl 2B A HZ B ERZNumber R FEF3EEL,

import java.util. *;

[\

3 public class GenericTest {


af://n4617

5 public static void main(String[] args) {

6 List<String> name = new ArrayList<{String> () ;

7 List<{Integer> age = new ArrayList<{Integer>();
8 List<{Number> number = new ArrayList<Number> () ;

10 name. add (“icon”) ;
11 age. add (18) ;
number. add (314) ;

Do

//getUperNumber (name) ;//1
getUperNumber (age) ; //2

et
(2 BTN JV)

getUperNumber (number) ;//3

— = =
© 0 =N O
—

1
20 public static void getData(List<?> data) {
21 System. out. println(“data :” + data. get(0));
22 }
23
24 public static void getUperNumber (List<? extends Number> data) {
25 System. out. println(“data :” + data. get(0));
26 }
27}
ISR

1 data :18
2 data :314

Bt £ /1 =HIEER, E79 getUperNumber() SiAFHISHERRE TSHZE LIRA
Number, FFLUZELS string RAMEXNEEZA, FASHKE.

3. RENBEFT NIRIEIIAZAN List<? super Number> SREX, FSREIRBEER Number RE FRRSE
2RE, 40 Object ZEEIISLA,

B E FREmE

1. javaFFAzcill

H&LIM
3R EATTIEAPHRTTIE,
(EFRZAZA3FEART A

e SCI Runnable #;
o SCI Callable [;
o 4K Thread 25,

(EFRIUF ARSI
- ERAERR

e ThreadPool&Executor
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o TEATEEtimer
e stream

S Runnable ] Callable ORISR RBESH— NI LMELAZTEITRIES, FREILERS X LAYZAE,
IWREEFREBT Thread KiEM,

BT EARIREHITEAR TS
SCIM Runnable 3Z0
FEESCIEOPAY run() F5iE.

public class MyRunnable implements Runnable {

1

2 @verride

3 public void run() {

4 /...
6 }

{5F3 Runnable SCHIFEEIEE— Thread S, AAEIERA Thread SEFIRY start() 75iARIBENLETE.

public static void main(String[] args) {

1
2 MyRunnable instance = new MyRunnable() ;
3 Thread thread = new Thread (instance) ;
4 thread. start () ;
5 1
SCIR callable ¥ E0

5 Runnable #8EE, Callable AJLABIRENE, IREWEEIT FutureTask HH{TEI%E,

public class MyCallable implements Callable<Integer> {
public Integer call() {

return 123;

()] = w Do —
—

public static void main(String[] args) throws ExecutionException, InterruptedException {

1
2 MyCallable mc = new MyCallable() ;
3 FutureTask<{Integer> ft = new FutureTask<> (mc) ;
4 Thread thread = new Thread (ft) ;
5 thread. start () ;
6 System. out. println(ft. get()) ;
7
4Ei% Thread 2§

EIFEFEHRREESLI run() J57%, BN Thread SEBSCILT Runable 1#,

ZVBA start() IZEE—MEER, RIMSEZEERNMENIIPEFREAE, S— SRR
RISHUTIZERER run() 73i%.
public class MyThread extends Thread {

public void run()

/]

(S B
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1 public static void main(String[] args)
2 MyThread mt = new MyThread() ;
3 mt. start () ;

BEAERRMG A LIS &

BEEALUBI Thread2&fstart()/5iAH TEIL, FEAThreadZ283LI T Runnablei® [, HFES T runAi%,
FErunfEhsL B CRBEE, Fli0:

1 //iXBi@t T CountDownLatch, SRHFATPHIE, RMEEHALIER S S), XL INAREL A I B — L.,

2 public static CountDownLatch countDownLatch=new CountDownLatch (2) ;

1 public static void main(String[] args) {

5 new Thread(()—>{
6 countDownLatch. countDown () ;
7 try {
8 countDownLatch. await () ;
9 } catch (InterruptedException e) {
10 e. printStackTrace () ;
11 }
12 System. out. println(“T1”) ;
13 1. start();
14
15 new Thread(()—>{
16 countDownLatch. countDown () ;
17 try {
18 countDownLatch. await () ;
19 } catch (InterruptedException e) {
20 e. printStackTrace () ;
21 }
22 System. out. println ("T2”) ;
23 1. start();
2 }
B izt kMBS iz

SAEt A LIRIE AR R RIS E AR SRR TSEI

L /SRS .

2 public class Demo5 {

A public static void main(String[] args) {
5 ExecutorService executorService = Executors. newFixedThreadPool (5) ;
6 for (int i=0;i<5;i++) {

7 int finall = 1;

8 executorService. execute (()—> {

9 System. out. println(finall) ;
10 B

11 }

12 }
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iBid Timer ERIZEREMS IR

FTimersSKHHE—MAEERS, M TimerTasklg R2— NI 7 run AR — N, T E R TimerTask B E H
{RE ORI, AFRIES G ARFEESMHITEI, FINEPIERERESXEE:

/BTG -

1

2 public class Demo6 {

1 public static void main(String[] args) {
5 Timer timer=new Timer () ;

6 timer. schedule (new TimerTask () {

7 @0verride

8 public void run() {

9 System. out. println(1) ;
10 }
11 }, 20001, 10001) ;

12 }
13 }

iBid streamLINB &I

jdk1.8 APRIN Y — NHAUMSFR /iR Stream, AJLALL/RIA—FHAR ARV TUALIRETE.

Stream {EF—FRSEUA SQL IBEGNEURREEEIREUERIE S TURIRH—FIXT Java EESIZHHIRIANTS
PSR,

BB RSN T

1 /ARG S
2 public class Demo7 {
3
4 /)N T BILRARI I %, @i countDownLatchi# 47 [HZE
5 static CountDownLatch countDownLatch=new CountDownLatch (6) ;
6 public static void main(String[] args) {
7 List list=new ArrayList<>();
8 list.add(1);
9 list.add(2);
10 list.add(3);
11 list. add(4) ;
12 list.add(5) ;
13 list. add(6) ;
14
15 list. parallelStream(). forEach (p—> {
16 /¥ R VE RAEST BN 2 B BEAT FHLZE, J7 fERLER
17 countDownLatch. countDown () ;
18 try {
19 System. out. println ("ZRFEHAT 23X H k") ;
20 Thread. sleep (10000) ;
21 countDownLatch. await () ;
22 } catch (InterruptedException e) {
23 e.printStackTrace () ;
24 }
25 System. out. println(p) ;
26 IDF
27 }
2

o]
—
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ZizEMRE

Daemon
TIFEEREFGIHNARSRERSNERE, FETEFPATSGRIIES.
LFTEIETIPAIEERE, BREEMALE, RNSREETIR&IE,

main() JETIFTFIFLAE,

FAFEBINZRIER setDaemon() F3iEA LAS— MEAZIRE TIPSR,

1 public static void main(String[] args) {
2 Thread thread = new Thread (new MyRunnable()) ;

thread. setDaemon (true) ;

sleep
Thread.sleep(millisec) 5 RIR XS BIIEEHITRISAZ, millisec BBLLAZERD,

sleep() FTRESHEH InterruptedException, FEARERGEELFZEREE main() , EICARTEARIBHITL
B, &EPiENECESEHEFTEEAH T,

1 public void run() {

2 try {

3 Thread. sleep (3000) ;

! } catch (InterruptedException e) {
) e. printStackTrace () ;

6 }

yield

XIERZSTTIE Thread.yield() OB 7 HRILECE TN T EREPPREENESD, AILAREHYE
SRERT. ZDERENEAERERER— RN, MEBREERNEFHERMARNECEIETLNE
7.

1 public void run() {
2 Thread. yield() ;
3}

FRER
—EEITREZEREHMER, NRAETEETREREESIERE
InterruptedException

BT MNMERER interrupt() SEFBRZEIE, WMNRIZEFEATIEE. [REISSHE LRBSHIRE,
BBAFSHIE InterruptedException, MTTHRRILERIZAIE. (BRABEFET I/0 BEZEEFD synchronized #ifE

=]

go

SHFLATED, £ main() PE—NMAEZEHEFTIYE, BTEIETERBT Threadsleep() 737%, Ett
SHBH— InterruptedException, MIMIRRIEREAE, FITZ/ERIED.

public class InterruptExample {

1
2
3 private static class MyThreadl extends Thread {
4 @0verride

19}

public void run() {


af://n4686
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6 try |

7 Thread. sleep (2000) ;

8 System. out. println(“Thread run”);
9 } catch (InterruptedException e) {

10 e. printStackTrace() ;

11 }

12 }

13 }

14}

1 public static void main(String[] args) throws InterruptedException {
2 Thread threadl = new MyThreadl() ;

3 threadl. start () ;

! threadl. interrupt () ;

5 System. out. println ("Main run”);

6 }

1 Main run

2 java. lang. InterruptedException: sleep interrupted
3 at java. lang. Thread. sleep (Native Method)

4 at InterruptExample. lambda$§main$0 (InterruptExample. java:5)
5 at InterruptExample$$Lambda$1/713338599. run (Unknown Source)
6 at java. lang. Thread. run (Thread. java:745)

interrupted()

WNER—NEFRH run() BiEHUT— D EBREIR, HEIRBEHNIT sleep() E2HEH InterruptedException AJH#E
1E, BBATARLAERT interrupt() J3 AR IO AL ARIRAISE R,

{BRIER interrupt() FTiASIREEAZIFUITRIC, ETER interrupted() J5iA2IR(E] true, EIATLATE
TEFRMRR{ER interrupted () J5i53RHIMTEAE 2 BT HENRTS, MWMIRRIEREIE.

1 public class InterruptExample {

3 private static class MyThread2 extends Thread {
1 @0verride
5 public void run() {
6 while (linterrupted()) f{
7 I o
8 }
9 System. out. println(“Thread end”);
10 }
11 }
12 }
1 public static void main(String[] args) throws InterruptedException {
2 Thread thread2 = new MyThread2() ;
3 thread2. start () ;

4 thread2. interrupt () ;

1 Thread end
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Executor BIFRETSEE

A Executor BY shutdown() FiESEFEAZENITREZEEXE, BRUNEEARNE shutdownNow()
FiE, NBHATRARSNEIER interrupt() 753X,

LU Lambda BIEZZFE, BT RIE T —MERREPLIE.

1 public static void main(Stringl[] args) {

2 ExecutorService executorService = Executors. newCachedThreadPool () ;
3 executorService. execute (() —> |{

4 try {

5 Thread. sleep (2000) ;

6 System. out. println ("Thread run”);

7 } catch (InterruptedException e) {

8 e.printStackTrace () ;

10 1

11 executorService. shutdownNow () ;

12 System. out. println(“Main run”);

13 }

1 Main run

2 java. lang. InterruptedException: sleep interrupted
Q

J

at java. lang. Thread. sleep (Native Method)
1 at ExecutorInterruptExample. lambda$main$0 (ExecutorInterruptExample. java:9)

at ExecutorInterruptExample$$Lambda$1/1160460865. run (Unknown Source)

o1

6 at java.util.concurrent. ThreadPoolExecutor. runWorker (ThreadPoolExecutor. java:1142)
7 at java.util.concurrent. ThreadPoolExecutor$Worker. run (ThreadPoolExecutor. java:617)

8 at java. lang. Thread. run (Thread. java:745)

WNERRABART Executor FAY—NERRE, ATLUBIZEA submit() FiERIRRZ—MERE, BESIRE—
Future<?> XI8R, BT RIZXISAY cancel(true) AR AT LAFRRTERAE.

1 Future<?> future = executorService. submit(() —> {
2 /] ..
3 b

| future. cancel (true) ;

e E N

—MEREREELT—PRTS, FAEXERNEABINEAEHE Java EMAIZIERE, THERMREAZEIER
1ERGE FHPIRE.

#mE (NEw)
tlEEERE.
BJiz{T (RUNABLE)

IE7E Java EEHLPIZETT. BEERMFRFER, EURELTEITRES, BARSFHRFEE (FIaiatE
BRR) . BREEFTAHEANSITRE. LIRSS TRIETLUMET, BREREETEE
EREMFRFNEREE.
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PEZ (BLOCKED)

TBKIREN monitor lock NTTHEN synchronized BREEE ISR, BEHEELIECEE S T1Z monitor
lock, FRLATFREEIRE. BERIZIRSHNAMT RUNABLE FFEHMLFERERL monitor lock,

FEPRHAESRS (WAITING)
FFHEEAE BT UIREE,

PEEMSFHRIXAIET, EEERN, SREEFFIAE monitor lock, MEHFFEENN, BIEA
Object.wait() FFTiEHEN.

HAFGE BHAGE

IS EIRE Timeout 227AY Object.wait() /5i% Object.notify() / Object.notifyAll()
IRBIRE Timeout 49 Thread join() 73i% WIRFRRIZE AT EE
LockSupport.park() /5% LockSupport.unpark(Thread)

PRERZ:HF (TIMED_WAITING)
RS THEAEEMIREE, T—ENEZESHERENEE,

HANTGE BHAE

Thread.sleep() /53% R[EIEAT=S

RE T Timeout 2£1AY Object.wait() /7% B E]455R / Object.notify() / Object.notifyAll()
IRET Timeout Z#HY Thread.join() 73i% BHEIZEER / R FBRISAZ I T 585
LockSupport.parkNanos() /53% LockSupport.unpark(Thread)
LockSupport.parkUntil() J57% LockSupport.unpark(Thread)

VEFE Thread.sleep() A FEELFABHNREIEFIRSH, BERYFE—NAEER #1THRIA, BE
Object.wait() JTiAFEABHNIREISSa & TOIREIS SRS, BEERYSR— &2 TmiA. EIRfERE
EREREATA, MEENSERAREARTE,

SEL= (TERMINATED)

AILIRERERIESZZEECER, HETE T REMER

2. HRFFEE
BREZS

Java IR T AL SRIZH SN EIENHERBENE FAE, F— & JYM SCEIAY synchronized, M
B— 12 JDK SLIAY ReentrantLock,
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synchronized
1. AZ—MUEBIR

public void func() {
synchronized (this) {
/...

ERFATRE—NR, IRERAR MR ENESRER, HASHTEL.

STFLATACRS, {#F ExecutorService HAT T RNERE, BHTFRABNERR—MNNSHNESBER, HELX
RNEESHITEL, S SHEHENESEGRE, B— M EEMVRES.

public class SynchronizedExample {

public void funcl() {
synchronized (this) {
for (int i = 0; i < 10; i++) {

6 System. out. print (i + ” 7);

()] 3= w Do —

public static void main(String[] args) {
SynchronizedExample el = new SynchronizedExample () ;
ExecutorService executorService = Executors. newCachedThreadPool () ;
executorService. execute (() —> el.funcl());

executorService. execute (() —> el. funcl());

p} (@3] = w Do —

»
—

I 012345678901234567809
SFLUTRE, BNEERRTARNSNREESAER, EXENMERARERLS. NaHERT
EH, BNMEREzXTT.

public static void main(String[] args) {

SynchronizedExample el = new SynchronizedExample() ;

1

9

3 SynchronizedExample e2 = new SynchronizedExample () ;

1 ExecutorService executorService = Executors. newCachedThreadPool () ;
)

executorService. execute (() —> el. funcl());

6 executorService. execute (() —> e2. funcl());

1 00112233445566778899

2. BE—1Bi%
o REREHEN—IHEENT. XEHIlockObjectZITRIEMIS A, ZXSHMSREEEGRTH
WEMBEHERER.

o 'class' object -ANRFFEEFRSHY.
o this' object -UIERFEAEERSH., “ this”EIENEPEARREL HERNHEINERGIFE.

1 public synchronized void func () {

2 /...
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EHREABER—F, (FRTR—ITR.

3. AE—1

public void func() {
synchronized (SynchronizedExample.class) {

/]

ERTEANR, EHRRANMAEERRE— RN ARENR CAXMESES, e TRE.

1 public class SynchronizedExample {
2
3 public void func2() {
4 synchronized (SynchronizedExample. class) {
5 for (int i = 0; i < 10; i++) {
6 System. out. print (i + ~ 7);
7 }
8 }
9 }
10 }
1 public static void main(String[] args) {
2 SynchronizedExample el = new SynchronizedExample () ;
3 SynchronizedExample e2 = new SynchronizedExample () ;
4 ExecutorService executorService = Executors. newCachedThreadPool () ;
5 executorService. execute (() —> el.func2());
6 executorService. execute (() —> e2. func2());
7
1 01234567890123456789
4. AE—1ESHE
1 public synchronized static void fun() {
2 I oo
3 }
ERTENE,

HREBIFNEARIRILE

BFAIERF non-static method non-static code blockB¥, Object level lock@—FH#l#l, X, RE
— PNEIEEREB LA ERISESLA_ BT, ROZIAZXEEM, LIBBRLHIREIRAIERSE .

public class DemoClass

{

public synchronized void demoMethod () {}

or

public class DemoClass

{
public void demoMethod() {
synchronized (this)

{

//other thread safe code
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[SCI NG I NC R (R N}
~N O O B~ W

or

public class DemoClass

{
private final Object lock = new Object():
public void demoMethod() {
synchronized (lock)
{
//other thread safe code
}
}
}

Class level lock IR LES M EARTEZI TRIFEIZSRAIRTAE BT FISE B R AYER— B A\ synchronized
B, XERE, WMREIETIE 100 demoMethod()SEFI, —RRBEFE—SEHIFEHEAT— L
2 EfiTdemoMethod() , MIATEEMSEANGHREMLAZME.

public class DemoClass

{
//Method is static
public synchronized static void demoMethod () {
}

1

or

public class DemoClass

{
public void demoMethod ()
{
//Acquire lock on .class reference
synchronized (DemoClass. class)
{
//other thread safe code
}
}
}
or

public class DemoClass
{

private final static Object lock = new Object() ;

public void demoMethod ()

{
//Lock object is static
synchronized (lock)
{
//other thread safe code
}
}



ETEEm

JavaFEIZRIE T8 B RN EIE LIRS H A TR EERSNRET A,
synchronized XEF REES T AFMNIBR—E(ER. XEG AR LIEstaticthB]LAnon-static ,
FHZEFEH NJava synchronized 5 ASRETS, TESIREI— M, MHLESH RS AR,
CERMZH. BFELEEAESAT ISR EEMEREL AN, (BSBEMEIE.
Java synchronized XEF AR EZEAre-entrant, XEKRENR— MRS HERABR— N HEHEEHM
NEEEZE, WEFEHNSERIEEI LA NZ T AT R,
WERERLHRAPFERIGS Anull, WJiavaFEE¥E5]&NullPointerException , 40, ELEERINHES
R, WNERIESIERInull, T« synchronized (lock) "&HBH NullPointerException ,

Javat R T A ESHIN FREFRERE. Altt, EENFERERRL. B, BEEFER
B A ES BRI EERS

BSRLE AR SRL HAE R seR sk ERZE T, RAC(ISEEARNNSR L.
FiEJavalB ST, BABEEIERE P EMsynchronized XiEF, XEIFEN, HSEURIEE
Ro

AEfEJavab RIS ERYIEfinal FER EHITRIE . ENIERZEFERRYS |FInTsEEr &S, AGA
RNSAERRESEABRINS B TRE, AIREiREREE.

AEERstringXF, AT N BEFPHIIEES15 18, FETRESES . FA
new XKEFOENFHENSTILILZ2[ER. BEARETE, BERIIERPNHEETERS £
BIEE— N private/EFRIEObject SLEIOREH,

ReentrantLock

ReentrantLock &2 java.util.concurrent (J.U.C) EHA9%H,

1
2
3
1
®
6
7
8
9

10
11
12
13
14
15

IS w

o1

1

public class LockExample {

private Lock lock = new ReentrantLock() ;

public void func() {
lock. lock () ;
try {
for (int i = 0; i < 10; i++) {
System. out. print(i + ~ 7);
}
} finally {

lock. unlock O ; // HATRREIUEL, AT Gk A= 04
1

public static void main(String[] args) {
LockExample lockExample = new LockExample () ;
ExecutorService executorService = Executors. newCachedThreadPool () ;
executorService. execute (() —> lockExample. func()) ;

executorService. execute (() —> lockExample. func()) ;

01234567890123456789
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kL&

F&IEEE(EF ReentrantLock BIERINEE, BUILLL(ER synchronized, IXEREJ synchronized & JVM
SCHIAY—FRELE], JVM [RAEMSTIFE, M ReentrantLock ANZ2FTERY JDK IRAERSZy. HEER
synchronized AFHEC S EREREIMESBFLEIAE, EA VM STRIRBAEIFER.

1. §AYSCIN
synchronized & JVM SEIRAY, [ ReentrantLock 2 JDK SCIRAY,
2. fHgE

RS Java X1 synchronized T TRZUL, FIUNERESEE, synchronized 5 ReentrantLock AZHE
EiR

3. EFrJ iR

SNSRI R, [EESSNSREUTLISENGES, SUERMMERS,
ReentrantLock BJFRlT, T synchronized A~47,

4. 4

ANFURIES MEEESRHFE— M, SRR R EBRIRT IR RAEORIRS 8,
synchronized FRIBHRIEAFH, ReentrantLock BRIAER FEEIFATFHY, (EEEATLARATFM,
5. ES N R

— ReentrantLock AJLABRTEBES 1 Condition XIER,

ZiEZ ARME

LN — R TFERREN AR, NRELRSUAEHREED 27N, BFAMTEENE
T,

Thread:join
FLETPRERB—MEREN join() 5%, SBESRILEER, MARILER, BIIBIREEER.

SIFLUTREE, 254 b &A255E60, (BRENTE b EHRERAT a Zi2/0 join() 737%, b XERERF a
LARERA T, BEILREEEBIRIE a LAEAYMHSTT b ZA2R0EILH.

public class JoinExample {

1

2

3 private class A extends Thread {

1 @0verride

5 public void run() {

6 System. out. println(“"A”) ;
7 }

8 }

10 private class B extends Thread {

12 private A a;

14 B(A a) {

15 this.a = a;
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@0verride

© oo

public void run() {

try {
a. join() ;

} catch (InterruptedException e) {
e. printStackTrace() ;

}

System. out. println ("B”) ;

Ol A W N

o N O
—
—

©

public void test() {
Aa=new AQ;
B b = new B(a);
b. start () ;
a.start();

o

WL w Lo w w w Do Do Do Do Do Do Do [\ Do Do

(S} BNV SRR JUREN G}

public static void main(String[] args) {

1
2 JoinExample example = new JoinExample() ;
3 example. test () ;

!

Object:wait, notify, notifyAll

T wait() (FELRESEENZMHRE, SETSENSER, SEMGSENETEEXNEEHRE
B, HESESTER notify() 83 notifyAll() SRIGEEIERRAVLIE.

EA1&BET Object B9—EF%, MAJETF Thread,

HeeRERE HiEaERSERIRPER, BUNSEEITRIHE IllegalMonitorStateException,

s5F wait() $EHCHRE], SIESREMBL. XEEA, WRSEERE, BARECEEMLEHNANSAE
EHENBEREEERG, BBARTGERIT notify() BiZE notifyAll() SRIGERIECHIZAE, 1ERFEH,

public class WaitNotifyExample {

1

2

3 public synchronized void before() {
A System. out. println (“before”) ;
5 notifyAll();

6 }

7

8 public synchronized void after() {
9 try {

10 wait () ;

11 } catch (InterruptedException e) {
12 e. printStackTrace () ;

13 }

14 System. out. println(“after”);
15 }

o o
—
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1 public static void main(String[] args)
2 ExecutorService executorService = Executors. newCachedThreadPool () ;
3 WaitNotifyExample example = new WaitNotifyExample () ;

| executorService. execute (() —> example. after()) ;

5 executorService. execute (() —> example. before()) ;
6 }
1 before
2 after
wait() 1 sleep() AIX A

o wait() 2 Object 9757%, M sleep() /& Thread BIE#STTIE;
o wait() RTEMB, sleep() FE.

Condition:await, signal, signalAll

java.util.concurrent ZEEFRM T Condition ZERCILIEZ [ERMNE, TTLATE Condition & await()
FiAELIEERF, HELLEVE signal() 8 signalAll() FBiAIGEREFAILLIE.

LT wait() XFPEEFAT,, await() ATLUEESEFNEME, BEILEINRIE.
{8 Lock EFEEN—™ Condition XI5,

1 public class AwaitSignalExample {

3 private Lock lock = new ReentrantLock() ;

1 private Condition condition = lock. newCondition() ;

6 public void before() {
7 lock. lock () ;
8 try {
9 System. out. println(“before”) ;
10 condition. signalAll() ;
11 } finally {
12 lock. unlock () ;
13 }
14 }
115
16 public void after() {
17 lock. lock () ;
18 try {
19 condition. await () ;
20 System. out. println(“after”) ;
21 } catch (InterruptedException e) {
22 e. printStackTrace () ;
23 } finally {
24 Tock. unlock () ;
25 }
26 }
27 }

1 public static void main(String[] args) {

2 ExecutorService executorService = Executors. newCachedThreadPool () ;
3 AwaitSignalExample example = new AwaitSignalExample() ;

! executorService. execute (() —> example. after()) ;

5 executorService. execute (() —> example. before()) ;
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1 before

2 after

PipedReaderf2ReaderZ6AYY B, BTFEFRR. Blread () FFEEEUEZAIPipedWriteriUiR. B
¥, PipedWriter@WriterZRA9Y &, ©5chkReaderz8AT4ERIFFE TIE.

o BEEAE

1 public class PipeReaderThread implements Runnable

2 |

) PipedReader pr;

4 String name = null;

®

6 public PipeReaderThread(String name, PipedReader pr)

7 {

8 this. name = name:

9 this. pr = pr;

10 }

11

12 public void run()

13 {

14 try {

15 // continuously read data from stream and print it in console
16 while (true) {

17 char ¢ = (char) pr.read(); // read a char
18 if (¢ !'= -1) { // check for -1 indicating end of file
19 System. out. print (c) ;
20 }
21 }
22 } catch (Exception e) {
23 System. out. println(” PipeThread Exception: ” + e);
24 }
25 }
26}

. B4i2

1 public class PipeWriterThread implements Runnable

2 {

3 PipedWriter pw;

4 String name = null;

5

6 public PipeWriterThread(String name, PipedWriter pw) {

7 this. name = name;

8 this. pw = pw;

9 }

10

11 public void run() {

12 try {

13 while (true) {

14 // Write some data after every two seconds

15 pw.write ("Testing data written...n”);
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16 pw. flush() ;

17 Thread. sleep (2000) ;

18 }

19 } catch (Exception e) {

20 System. out. println(” PipeThread Exception: ” + e);
)1 }

22 }

23 }

AR
1 package multiThread;

3 import java. io.*;

5 public class PipedCommunicationTest
6 {
7 public static void main(String[] args)
8 {
9 new PipedCommunicationTest () ;
10 }
11
12 public PipedCommunicationTest ()
13 {
14 try
15 {
16 // Create writer and reader instances
17 PipedReader pr = new PipedReader () ;
18 PipedWriter pw = new PipedWriter() ;
19
20 // Connect the writer with reader
21 pw. connect (pr) ;
22
23 // Create one writer thread and one reader thread
24 Thread threadl = new Thread(new PipeReaderThread (“ReaderThread”, pr));
2
26 Thread thread2 = new Thread (new PipeWriterThread (“WriterThread”, pw));
27
28 // start both threads
29 threadl. start () ;
30 thread2. start () ;
31
32 }
33 catch (Exception e)
34 {
35 System. out. println ("PipeThread Exception: 7 + e);
36 }
37 }
38 1

BlockQueue (FRAIER{ESLER)

1 package corejava. thread;

2

3 import java.util.concurrent. ArrayBlockingQueue;
4 import java.util.concurrent.BlockingQueue;

® import java.util.concurrent.RejectedExecutionHandler;

6 import java.util.concurrent. ThreadPoolExecutor;
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7 import java.util.concurrent. TimeUnit;

8

9 public class DemoExecutor

10 {

11 public static void main(String[] args)

12 {

13 Integer threadCounter = 0;

14 BlockingQueue<Runnable> blockingQueue = new ArrayBlockingQueue<Runnable> (50) ;
15

16 CustomThreadPoolExecutor executor = new CustomThreadPoolExecutor (10
17 20, 5000, TimeUnit.MILLISECONDS, blockingQueue) ;

18

19 executor. setRejectedExecutionHandler (new RejectedExecutionHandler () f
20 @0verride
21 public void rejectedExecution(Runnable r,
22 ThreadPoolExecutor executor) {
23 System. out. println(“DemoTask Rejected : ”
24 + ((DemoTask) r).getName()) ;
25 System. out. println("Waiting for a second !!”);
26 try {
27 Thread. sleep (1000) ;
28 } catch (InterruptedException e) {
29 e. printStackTrace() ;
30 }

31 System. out. println(“Lets add another time : ”
32 + ((DemoTask) r).getName()) ;

executor. execute (1) ;

w

34 }

35 h)e

36 // Let start all core threads initially

37 executor. prestartAllCoreThreads () ;

38 while (true) {

39 threadCounter++;

40 // Adding threads one by one

11 System. out. println (“Adding DemoTask : ” + threadCounter) ;
12 executor. execute (new DemoTask (threadCounter. toString())) ;
13

44 if (threadCounter == 100)

15 break;

16 }

17 }

18

19 }

4. ZiEite

Executortifi
iR

Executor frameworkfEZER="NFEEEO (LARFEZFiE0) Hpk, BlExecutor , ExecutorServiceF]

ThreadPoolExecutor ,

o ZIERETEBESEMPUTOF. ESCIEEREFRAE, HERSZEER,
o WTHITE, BAIBREIESLIRunnablelCallablefZOAYES, FIFERELHITE.
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o PUTIERFAEREMER— (TEER) 48, IIBERIEST - E AR a N AR ERE,
o PUTERREITES, FERTRNCELESRITEN].

o

Executor EEZNREEZHIHUT, MAFEFREBIAMERLENEGEY. XBENRSRESME
S TEATIN, AFEHTRLTERF.

e CachedThreadPool: EFELEMHITIER -CIE— NS, 2R R RIERZ0IEMEE, B
O RS ERLEMIERNERR. NRESKINENET, B2FERLE&RED. REEHBHA
FeTLMERTEE, NETBESHM RS EER.

e FixedThreadPool: EELFZHHITIER -BIE— NEiEitE, 12L& et EREIEEERNSERIT
FRHENES. NREMELESGT I ENIASIER THMES, WE(IBENITERE, B
FENEETRAL., RESUSSETPRRSEHBA.

* SingleThreadExecutor: #H23FA/N9 1 #Y FixedThreadPool, BRLLFEHHITIER -CIFRBSFELAIT
FriB1Es. SERE—MESERITH, EFERE.

e ScheduledThreadPool: JEEZIZEHITIER -CIE—MERE, 12T LUEE SRS TELE
REETEERHIT.

e ForkJoinPool: DXEFHERED, EESRETUHIEEMES. VIRNHERESES CPURIDEHER. %
Btz TR B ITE ForkJoinTask A9F2ERY (RecursiveTask,RecursiveAction)

¢ WorkStealingPool: JDK1.8 #iZ8RVLFEtE. TIFHEEIEE. HEAR P ETHRERN, BaElE
FINFIPHEBCRTTRHES, BaihiT. YIIRHEIESES CPUIDEEX. HEiEith4EriERs

REFE, ExecutorService.newWorkStealingPool();

ThreadPoolExecutorZS BB NARRIMIERE, ERBRTEINEZYYE, JavaFtRAPHREL T Executors
ERMEERITIEFAIEMEINSR. RERIITLMFEREEMEREC —Ei%E## ThreadPoolExecutor ,
{BEEFEINFHExecutorsZs,

1 public static void main(String[] args) {

ExecutorService executorService = Executors. newCachedThreadPool () ;

)
3 for (int i = 0; i < 5; i++) {
1 executorService. execute (new MyRunnable()) ;
5 }
6 executorService. shutdown () ;
7

fEH

1. jBiJexecutors TEZEEIFE ExecutorsB— " SLFEFSE, TREATFEIEZEOSMNI 5.

//Executes only one thread

1
2 ExecutorService es = Executors. newSingleThreadExecutor () ;

3
4 //Internally manages thread pool of 2 threads
)

ExecutorService es = Executors. newFixedThreadPool (2) ;

7 //Internally manages thread pool of 10 threads to run scheduled tasks

8 ExecutorService es = Executors. newScheduledThreadPool (10) ;

2. BUfEExecutorService, FATATLAUEREExecutorServicelZORISLIIZE, AREEZCIZTRILA, THE
FETEIRE—NEEHIITIER, ZEEEHITIEFNRINEIEEN10, RAGLELRI100, &E
AiERsZER, HEB— N EZENFIREIIERANMES.
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w

import java.util.concurrent. ExecutorService;
import java.util.concurrent. LinkedBlockingQueue;
import java.util.concurrent. ThreadPoolExecutor;

import java.util.concurrent. TimeUnit;

ExecutorService executorService = new ThreadPoolExecutor (10, 100, 5L, TimeUnit.MILLISECONDS
new

LinkedBlockingQueue<Runnable>()) ;

Execute Runnable tasks

void execute(Runnable task) -FEEREVE N EHATLEER L.

2. Future submit(Runnable task)BJi={TFuture submit(Runnable task) RAZEHITHINEIT(E
%, FHREIEFRIZESHIFuture . Futurefget() /3 AR N FEREEIREInull ,

3. ERAETESLSTHIRER T ZESBFuture . FuturefYget() /5 iAEEMINTEREIRE]
#5EHresult

import java. time.LocalDateTime;

import java.util.concurrent. ExecutionException;
import java.util.concurrent. ExecutorService;
import java.util.concurrent. Executors;

import java.util.concurrent.Future;

import java.util.concurrent. TimeUnit;

public class Main
{
public static void main(String[] args)
{
//Demo task
Runnable runnableTask = () —> {
try {
TimeUnit. MILLISECONDS. sleep (1000) ;
System. out. println(“Current time :: ” + LocalDateTime.now()) ;
} catch (InterruptedException e) {
e. printStackTrace() ;

//Executor service instance

ExecutorService executor = Executors. newFixedThreadPool (10) ;

//1. execute task using execute() method

executor. execute (runnableTask) ;

//2. execute task using submit() method

Future<String> result = executor. submit (runnableTask, “DONE”);

while (result. isDone() == false)
{
try
{
System. out. println(“The method return value : 7 + result.get());
break:
}
catch (InterruptedException | ExecutionException e)
{

e.printStackTrace () ;



13 //Sleep for 1 second

14 try {

15 Thread. sleep (1000L) ;
46 } catch (InterruptedException e) {
17 e. printStackTrace() ;
18 }

19 }

50

51 //Shut down the executor service
52 executor. shutdownNow () ;

) }

54 1}

4. Execute Callable tasks

1. Future submit(callableTask) 42— MHITIREIERNES, FHREIRFZESHIFRRERN

2. ListinvokeAll(Collection tasks) ~-HITLETERNESS, Fwhen all completeiREYRTFEASHNE
RHFuturedlZER, IR, (NEFAEESHNERATH. B8, ExHANESTEEEE
BEIE, g5 RBRE.

3. List invokeAll (Collection task, timeOut, timeUnit) -H{TEERTS, HEE5SEE
AT ZIHRRHR EHRFELASF NS RAYFutureF I3,

1 import java. time.LocalDateTime;

2 import java.util.Arrays;

3 import java.util.List;

1 import java.util.concurrent.Callable;

® import java.util.concurrent.ExecutionException;
6 import java.util.concurrent.ExecutorService;

7 import java.util.concurrent. Executors;

8 import java.util.concurrent.Future;

9 import java.util.concurrent. TimeUnit;

11 public class Main

12 {

13 public static void main(String[] args) throws ExecutionException

14 {

15 //Demo Callable task

16 Callable<String> callableTask = () —> {

17 TimeUnit. MILLISECONDS. sleep (1000) ;

18 return “Current time :: ” + LocalDateTime. now() ;

19 }

20

21 //Executor service instance

22 ExecutorService executor = Executors. newFixedThreadPool (1) ;

23

24 List<Callable<String>> tasksList = Arrays.asList(callableTask, callableTask
callableTask) ;

25

26 //1. execute tasks list using invokeAll () method

27 try

28 {

29 List<Future<String>> results = executor. invokeAll (tasksList) ;

for (Future<String> result : results) {

1
32 System. out. println(result. get()) ;



36 {
37 el. printStackTrace () ;
38 }
39
10 //2. execute individual tasks using submit() method
11 Future<String> result = executor. submit (callableTask) ;
12
13 while (result. isDone() == false)
14 {
45 try
16 {
17
18 break;
19 }
50 catch (InterruptedException | ExecutionException e)
51 {
52 e.printStackTrace () ;
53 }
54
55 //Sleep for 1 second
56 try {
57 Thread. sleep (1000L) ;
58 } catch (InterruptedException e) {
59 e.printStackTrace () ;
60 }
61 }
62
63 //Shut down the executor service
64 executor. shutdownNow () ;
65 }
66 }
FixedThreadPool

- MRBAEAESBSIARE, WNBEFRSBRZSEFENEMZES.
- MREEAESEITRE, NREREIREIHENBNES.

1

}

package com. howtodoinjava. multiThreading. executors;

catch (InterruptedException el)

System. out. println(“The method return value :

import java.util.concurrent. ExecutorService;

import java.util.concurrent. Executors;

import java.util.concurrent.Future;

public class DemoExecutorUsage {

private static ExecutorService executor = null;

private static volatile Future taskOneResults

private static volatile Future taskTwoResults

public static void main(String[] args) {

{

null;

null;

executor = Executors. newFixedThreadPool (2) ;

while (true)

{

try

checkTasks () ;

” + result. get());
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Thread. sleep (1000) :
} catch (Exception e) {

System. err. println(“Caught exception: ” + e.getMessage());

private static void checkTasks() throws Exception {
if (taskOneResults == null
|| taskOneResults. isDone ()
|| taskOneResults. isCancelled())

taskOneResults = executor. submit (new TestOne()) ;
if (taskTwoResults == null
|| taskTwoResults. isDone ()

|| taskTwoResults. isCancelled())

taskTwoResults = executor. submit (new TestTwo()) ;

class TestOne implements Runnable {
public void run() f{

while (true)

{
System. out. println("Executing task one”);
try
{
Thread. sleep (1000) ;
} catch (Throwable e) {
e. printStackTrace() ;
}
}

class TestTwo implements Runnable {
public void run() {

while (true)

{
System. out. println ("Executing task two”);
try
{
Thread. sleep (1000) ;
} catch (Throwable e) {
e. printStackTrace() ;
}
}



ForkJoinPool
FERTFHITITES, F1MapReduce JREE(, ERIBRRITEESIRD RS NMIMESHITIHE.
1 public class ForkJoinExample extends RecursiveTask<{Integer> {

3 private final int threshold = 5;
| private int first;

5 private int last;

7 public ForkJoinExample (int first, int last) {

8 this. first = first;

9 this. last = last;

10 }

11

12 @0verride

13 protected Integer compute() {

14 int result = 0;

15 if (last - first <= threshold) {

16 /) RS RN B T

17 for (int i = first; i <= last; i++) {

18 result += 1i;

19 }

20 } else {

21 /] P oy BMESS

22 int middle = first + (last — first) / 2;

23 ForkJoinExample leftTask = new ForkJoinExample (first, middle) ;
24 ForkJoinExample rightTask = new ForkJoinExample (middle + 1, last):
25 leftTask. fork () ;

26 rightTask. fork () ;

27 result = leftTask. join() + rightTask. join();

28 }

29 return result;

30 }

1 public static void main(String[] args) throws ExecutionException, InterruptedException {
2 ForkJoinExample example = new ForkJoinExample (1, 10000) ;

3 ForkJoinPool forkJoinPool = new ForkJoinPool () ;

A Future result = forkJoinPool. submit (example) ;

5 System. out. println(result. get()) ;

ForkJoin {# 8 ForkJoinPool 3kf35], BR2—MImAI&iEl, SfEEEEBURT CPU Z84.

1 public class ForkJoinPool extends AbstractExecutorService

ForkJoinPool SEEL Y TAFEFENEIAKIRRS CPU BIFIRRER, B M EAEEMER T — M XnAF, AXEFHES
EHITRIESS . TR ERITERRSIENE BEAZRI RIS eI — MESKIT. TFIENE
SWIERMAVES, BRIIIIFMBREIERERS. HIIITER, Thread2 M\ Threadl RIBAFIFZH

EBRAY Taskl (£33, Threadl R Task2 KHUT, XHFHERAERS. BENRMIIFRE—MES
HERERERF.
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Oldest A

1
Task1l :'"----..

Pr—————— v

= o .

Taskz TESkl

Newest Threadl Thread2
CyC2018

ScheduledThreadPool

MREEEE—RINEEITESEERITES. 7L, ExecutorfEZRiE(H

ScheduledThreadPoolExecutorZ,

1. SE—MES

class Task implements Runnable

2 {

3 private String name;

4

5 public Task(String name) {
6 this. name = name;

7 }

8

9 public String getName() {
10 return name;

11 }

12

13 @override

14 public void run()

15 {

16 try {

17 System. out. println(“Doing a task during : ” + name + ” - Time — 7 + new Date());
18 }

19 catch (Exception e) {
20 e. printStackTrace () ;
21 }

22 }

23 }

2. Execute a task after a period of time.

—

package com. howtodoinjava. demo. multithreading;

2

3 import java.util.Date;

4 import java.util.concurrent. Executors;

5 import java.util.concurrent. ScheduledExecutorService;
6 import java.util.concurrent. TimeUnit;

7

8 public class ScheduledThreadPoolExecutorExample
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public static void main(String[] args)

{
ScheduledExecutorService executor = Executors. newScheduledThreadPool (2) ;
Task taskl = new Task (“Demo Task 17);
Task task2 = new Task (“Demo Task 27);
System. out. println (“The time is : ” + new Date()):
executor. schedule (taskl, 5, TimeUnit.SECONDS) ;
executor. schedule (task2, 10 , TimeUnit. SECONDS) ;
try {
executor. awaitTermination (1, TimeUnit.DAYS) ;
} catch (InterruptedException e) {
e. printStackTrace() ;
1
executor. shutdown () ;
}
1
Output:

The time is : Wed Mar 25 16:14:07 IST 2015
Doing a task during : Demo Task 1 — Time — Wed Mar 25 16:14:12 IST 2015
Doing a task during : Demo Task 2 — Time — Wed Mar 25 16:14:17 IST 2015

Execute a task periodically

public class ScheduledThreadPoolExecutorExample

{

public static void main(String[] args)

{

ScheduledExecutorService executor = Executors. newScheduledThreadPool (1) ;
Task taskl = new Task (“Demo Task 17);

System. out. println (“The time is : ” + new Date());

ScheduledFuture<?> result = executor. scheduleAtFixedRate (taskl, 2, 5,
TimeUnit. SECONDS) ;

try {

TimeUnit. MILLISECONDS. sleep (20000) ;
}
catch (InterruptedException e) {

e. printStackTrace () ;

executor. shutdown () ;

Output:

The time is : Wed Mar 25 16:20:12 IST 2015
Doing a task during : Demo Task 1 — Time — Wed Mar 25 16:20:14 IST 2015
Doing a task during : Demo Task 1 — Time — Wed Mar 25 16:20:19 IST 2015



28 Doing a task during : Demo Task 1 — Time — Wed Mar 25 16:20:24 IST 2015
29 Doing a task during : Demo Task 1 — Time — Wed Mar 25 16:20:29 IST 2015

5. JUCHRA(

J.U.C-AQS
java.util.concurrent (J.U.C) AXIRE TFHAMRE, AQS HIAJZ J.U.C BIZL.
CountDownlLatch

FRIEHI— & SRS F SRR,

HEPT —ITHERES ont, BIRVEA countDown() 73iAATEITHEERAVER 1, IBE] 0 B9RHE, BRLEIER
await() J5AMEFHHISAEM SBIRE,

cnt=3
3
await() Ty, awating
11& F _______ ’h 33 - = =-==== ).‘
countDown() | continue
Ti f------- » 2 f------ >
countDown () lcontinue
T, f------- » 1 f------ >
countDown () lcontinue
Ts f------- » e f------ >
i T, resume
e [~—~—~—-- >
CyC2018
1 public class CountdownLatchExample {
2
3 public static void main(String[] args) throws InterruptedException {
| final int totalThread = 10;
5 CountDownLatch countDownLatch = new CountDownLatch (totalThread) ;
6 ExecutorService executorService = Executors. newCachedThreadPool () ;
7 for (int i = 0; i < totalThread; i++) {
8 executorService. execute () —> {
9 System. out. print (“run..”);
10 countDownLatch. countDown () ;
11 DK
12 }
13 countDownLatch. await () ;
14 System. out. println (“end”) ;
15 executorService. shutdown () ;
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1 Tun..run..run..run..run..run..run. . run. . run. . run. . end

CyclicBarrier

FREFISIEIEERSFE, REIS MEIEERIARN, XEEAES SWEENIT.

1 CountdownLatch 1811, ERRIEILEFTHERERLINY. LAZHUT await() 75EZEIHEEESRE 1, #

TSRS, BRHEESR 0, FrATER await() JiATIES IR BEAA ST,

CyclicBarrier ] CountdownLatch B9—/MXBIE, CyclicBarrier BLTEMES @IS IE reset() 53T LATEIME

A, B e siEr G,

CyclicBarrier BRMEIEREL, HA parties 18R ITEESAINIMAE, barrierAction TEFTE4AEEPE A FFE

HIRHERSIT IR,

public CyclicBarrier(int parties, Runnable barrierAction) {

1
2 if (parties <= 0) throw new IllegalArgumentException() ;
3 this. parties = parties;
4 this. count = parties;
5 this. barrierCommand = barrierAction;
6 }
7
8 public CyclicBarrier (int parties) {
9 this (parties, null);
10 }
cnt=3
await() tawaiting...
T1 --------* = e o e o o +
await() fawaiting...
T - e - = = = = = -)p
await() fawaiting. ..
t T1 T, T3 resume
CyC2018
1 public class CyclicBarrierExample {
2
3 public static void main(String[] args) {
4 final int totalThread = 10;
5 CyclicBarrier cyclicBarrier = new CyclicBarrier (totalThread) ;
6 ExecutorService executorService = Executors. newCachedThreadPool () ;
7 for (int i = 0; i < totalThread; i++)
8 executorService. execute (() —> {
9 System. out. print (“before..”);
10 try {
11 cyclicBarrier. await () ;
12 } catch (InterruptedException | BrokenBarrierException e) |

e.printStackTrace () ;
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14 }

15 System. out. print (“after..”);
16 B

17 }

18 executorService. shutdown () ;

1 before. . before. . before. . before. . before. . before. . before. . before. . before. . before. . after. . after..after

..after..after..after..after..after..after..after..

Semaphore

Semaphore KU TFEMERFEFHESE, TLUEHNEREIRAILIRIZEZE,

ARSI T RMRSIF RIEK, BRREEE 3 M EFimREREE, EREE 10,
1 public class SemaphoreExample {

3 public static void main(String[] args) {

1 final int clientCount = 3;

® final int totalRequestCount = 10;

6 Semaphore semaphore = new Semaphore (clientCount) ;

7 ExecutorService executorService = Executors. newCachedThreadPool () ;

8 for (int i = 0; i < totalRequestCount; i++) {
9 executorService. execute (() > {

10 try {

11 semaphore. acquire () ;

12 System. out. print (semaphore. availablePermits() + ~ 7);
13 } catch (InterruptedException e) {
14 e. printStackTrace() ;

15 } finally {

16 semaphore. release () ;

17 }

18 DK

19 }

20 executorService. shutdown () ;

21 }

22}

1 2122222122

FutureTask

ENEE Callable FNEAIFHEEHTLABIRENE, IREMEREY Future<v> #1739%%, FutureTask SCIL Y
RunnableFuture 320, ZZO4%7%B Runnable F[ Future<V> 120, 1X{#8 FutureTask BERT LA HH—ME
ST, EALABRENE.

1 public class FutureTask<V> implements RunnableFuture<V>

1 public interface RunnableFuture<V> extends Runnable, Future<V>

FutureTask J BT SERBBUTERSIEHITESHIAR. S—MIEESFTERTRIKIE, B4
FATLAF FutureTask SREFEXMESS, EHEAETHE CHIESZEBERRNER.

1 public class FutureTaskExample {

) public static void main(String[] args) throws ExecutionException, InterruptedException {
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FutureTask<{Integer> futureTask = new FutureTask<{Integer> (new Callable<Integer>() {

!

5 @0verride

6 public Integer call() throws Exception {
7 int result = 0;

8 for (int i = 0; i < 100; i++) {

9 Thread. sleep (10) ;
10 result += i;

11 }

12 return result:

13 }

14 h)e

15

16 Thread computeThread = new Thread (futureTask) ;
17 computeThread. start () ;

18

19 Thread otherThread = new Thread(() —> {
20 System. out. println (“other task is running...”);
21 try {

22 Thread. sleep (1000) ;

23 } catch (InterruptedException e) {
24 e. printStackTrace () ;

25 }

26 1

27 otherThread. start () ;

28 System. out. println (futureTask. get ()) ;
29 }

30 )

1 other task is running...

2 4950

JU.C-HERESE
HEEARIEFERTRMFARENNES, TIUCET. MRASESIEZRIBRSHMIINES
CopyOnWrite

CopyOnWriteArrayListfEBRIFHRSEHI— 1 EIEA, WEAIAE, E<ARIASIRE, EHMEFAEER
ERTEMEZRIE.

CopyOnWriteArraySetETFCopyOnWriteArrayListRSLHAY, REEADIFFEE ST M _LiEHD
HET—T,

BlockingQueue
TEFFRPATI L IDKIRBE T FRESCH,

o —/El\ConcurrentLinkedQueue IXEHIE BT
o —/RLABlockingQueuetz[9{CRAIEZERAT!.

ConcurrentLinkedQueuelE BFEHAIZE TEIRNG, BITFTHRAINECI, EE ConcurrentLinkedQueue
AIMEBEE(L FBlockingQueue, BlockingQueueEEIN FIAE BAEFH - HEE R T, WRE~RTE
2, ErNFIEHITSEE, SEEE.
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java.util.concurrent.BlockingQueue OB LA TFEZEAFIAISCHL :

« FIFOPA%I : LinkedBlockingQueue, ArrayBlockingQueue (EEKE)
o {fE564RBAFI : PriorityBlockingQueue

IR TERZEARY take() F1 put() F5i%: ANERPAFTIAZ take() $50EE, BEIAFIFERS; WSREATIH
put() 5EZEE, BERIAFIETIRME.

{&5H BlockingQueue SEIREF=E B FHE DM

1 public class ProducerConsumer {

2

3 private static BlockingQueue<String> queue = new ArrayBlockingQueue<>(5);
1

® private static class Producer extends Thread {
6 @0verride

7 public void run() {

8 try {

9 queue. put (“product”) ;

10 } catch (InterruptedException e) {
11 e.printStackTrace () ;
12 }

13 System. out. print (“produce..”);
14 }

15 }

16

17 private static class Consumer extends Thread {
18

19 @0verride
20 public void run() {
21 try {
22 String product = queue. take() ;
23 } catch (InterruptedException e) {
24 e. printStackTrace() ;
25 }
26 System. out. print (“consume..”) ;
27 }
28 }
29 }

1 public static void main(String[] args) {
2 for (int i = 0; i < 2; i++) {
3 Producer producer = new Producer () ;

1 producer. start () ;

5 }

6 for (int i =0; i < 5; i++) {

7 Consumer consumer = new Consumer () ;
8 consumer. start () ;

9 }

10 for (int i = 0; i < 3; i++) {

11 Producer producer = new Producer() ;
12 producer. start () ;

13 1

14}

1 produce. . produce. . consume. . consume. . produce. . consume. . produce. . consume. . produce. . consume. .



Concurrent

e ConcurrentLinkedQueue
e ConcurrentLinkedDeque
e ConcurrentHashMap
e ConcurrentHashSet

e ConcurrentSkipListMap
e ConcurrentSkipListSet

ConcurrentHashMap@E T & AR IMapLIl, WERSLIIAIT TN E, getRIERLHAY.

java apitB 3Rt 7 —SCHConcurrentSkipListMapiE[AY2E, ConcurrentSkipListMapiE[OsLM 75
ConcurrentNavigableMapiZOEHERE{TAN—MNEBEZERFIER. MREBSCEWNHIRH, SERT— skip
ListRIFIEUE. Skip ListEETHAFIFRNEIREND, BEE5"XMEIR.

LIBENTT=ZMETRAT, ConcurrentSkipListMapiE 12X E R ERIFERETE. B TiRRE— R
ATERGIEI, EANEBRAREFREINTG A,

ConcurrentSkipListMapZSI2HtHyE BE%:

1 1. headMap (K toKey): Ki&fEConcurrentSkipListMapXf % 1z 8 S5 H FH B8, XA T775IR [B] B o B i
INTZEUE toKey [T W5t

2 2. tailMap (K fromKey): K&Z#FConcurrentSkipListMapXtGif] 2 8IS0 B FH B4, XA 720 (o] it o pr 5 4

ERTZHUE fromKey T B .

3.putIfAbsent (K key,V value): UIRBLH A ESkey, HABKkey fvaluefffrRIWLs .

4. pollLastEntry (): iR [BFIEFEFR M b (K5 J5 — M Map. Entry X £,

5.replace (K key,V value): HISBLSF B key, MHSE P FvalueZ B A HIE.

[ YN OV)

6. XiER2
ZiER 2t
BIERRL T
MRS E— SRR TR AT AR FSREANE, PRI SRR,
U MRIBER T 1000 MEFZEBRS cnt $UTEIGIRIE, BIFER EERIEETEVNT 100,

1 public class ThreadUnsafeExample {

Do

private int cnt = 0;

public void add() {

00 N O O o~ W

cnttt;

}
9 public int get() {
10 return cnt;
11 }
12 }

1 public static void main(String[] args) throws InterruptedException {

2 final int threadSize = 1000;

3 ThreadUnsafeExample example = new ThreadUnsafeExample () ;

| final CountDownLatch countDownLatch = new CountDownLatch (threadSize) ;
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5 ExecutorService executorService = Executors. newCachedThreadPool () ;
6 for (int i = 0; i < threadSize; i++) {
executorService. execute (() —> {

7
S example. add () ;

9 countDownLatch. countDown () ;
0 b

}
countDownLatch. await () ;
executorService. shutdown () ;

System. out. println(example. get()) ;

($a] B w Do —

I 997
ZERS

ZNEREAELTMAILEENE, FEEDARNBTATERTEL, HeRIERINTA.
HREREBLUT M5

o FAIERISR
- TRLTGE
- BEREL

- IFEEES

AEEHR

AEJZE (Immutable) IR —ERLIELEN, FHREFRNHINLELZ2RERE. REB—FA
THXISEERHAE LR, KTEASEICES MR PETA—ERRTS. SLERNET, N
LREFENSRMATTE, KRELERE.

ETIEHOR

o final XEFEIMRIEAREHEAE

e String

o MrmEREY

o Number Z893F, % LongF1Double ZEERIEZRY, Biginteger F[1 BigDecimal ZAHUEREL, B
[E9 Number B2 Atomicinteger ] AtomicLong NI 27T 2SR,

XITFEGSE, TJLAMER Collections.unmodifiableXXX() JTiEFIRER— M A ZHIES.

public class ImmutableExample {
public static void main(Stringl[] args) {
Map<String, Integer> map = new HashMap<> () ;
Map<String, Integer> unmodifiableMap = Collections. unmodifiableMap (map) ;
unmodifiableMap. put (“a”, 1);

pl ()] =N w Do —

~N o
—
—

Exception in thread “main” java. lang. UnsupportedOperationException

at java.util.Collections$UnmodifiableMap. put (Collections. java:1457)

w Do —

at ImmutableExample. main (ImmutableExample. java:9)

Collections.unmodifiableXXX() FEXIRIGRISEEHITIEN, FEXESHITIENRI T EZHEREMHEE.

public V put (K key, V value) {

1
2 throw new UnsupportedOperationException() ;
2
]
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ERLHE

BRIIGERE, AAR—ENBEHITRL., MR- HEAEHAERAZEIE, BeEAMTRE
AR B RIEERE.

(23 5]

ENEABNEAE—TTENEREEN, FUNSERSEM, RABMEEFMEENIIUET, B
TFEAZFAERY,

1 public class StackClosedExample {
2 public void add100() {

3 int ent = 0;
| for (int i = 0; i < 100; i++) {
5 cnt++;

6 1
System. out. println(cnt) ;

1 public static void main(String[] args) {

2 StackClosedExample example = new StackClosedExample () ;

3 ExecutorService executorService = Executors. newCachedThreadPool () ;
| executorService. execute (() —> example. add100()) ;

5 executorService. execute (() —> example. add100()) :

6 executorService. shutdown () ;

1 100
2 100

HIEAFUTF(E (Thread Local Storage)

IR HARENESIRLMSEMABRHER, IREEXEHZHEINRBRESRHRIEERE—
LAEPHIT. IRBERIE, HAIHMAILUCHZEEND WEERGIER— MR, X, TaEE
BESRIELAZ B LIRS RV,

AEXMSRIIRBHADR, AEBOEREENINZEER (NErF-EEE 1) HB—m
NEBELERET—MEETESET. HPREZEN— N AFIFREEE Web SXEEEIFHY—NE
KXW —PMIRSSEILLAZE” (Thread-per-Request) RUMERT, XFMEER A IZNBHEREZ Web AR
iR FEER AT LAF A A IR ME SRR 2 Ia)E.,

ATLAfER java.lang ThreadLocal 25 SCINEAZ A HITFAETNARE,

STFLATAHES, threadl AR E threadLocal 79 1, [ thread2 i & threadlocal 9 2, 97 —ERATEZ
f&, threadl jSEBX threadLocal {kPAR 1, A5 thread2 Y20,

public class ThreadLocalExample {

1

2 public static void main(String[] args) {

3 ThreadlLocal threadlLocal = new ThreadLocal () ;
1 Thread threadl = new Thread(() —> {

5 threadLocal. set (1) ;

6 try {

Thread. sleep (1000) ;

8 } catch (InterruptedException e) {

-~

9 e. printStackTrace () ;
10 }
11 System. out. println (threadLocal. get()) ;
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threadLocal. remove () ;
IDF
Thread thread2 = new Thread(() —> {
threadLocal. set (2) ;
threadLocal. remove () ;
IDF
threadl. start () ;
thread2. start () ;

FTIEAR Threadlocal, ScBLUTES:

public class ThreadLocalExamplel {

public static void main(String[] args) {
ThreadLocal threadlLocall = new ThreadlLocal () ;
ThreadLocal threadlLocal2 = new ThreadLocal () ;

Thread threadl = new Thread(() —> {
threadLocall. set (1) ;
threadlocal2. set (1) ;

b

Thread thread2 = new Thread(() —> {
threadLocall. set (2) ;
threadLocal2. set (2) ;

b

threadl. start () ;

thread2. start () ;

ENARERERE S

T1

T2

ThreadLocal.ThreadLocalMap

threadlocall -> 1
threadlocal2 -> 1

ThreadLocal.ThreadLocalMap

threadlocall -> 2
threadlocal2 -> 2

8 Thread EBB— ThreadLocal.ThreadLocalMap %352,




1 /% ThreadLocal values pertaining to this thread. This map is maintained
2 * by the ThreadLocal class. */

2

]

ThreadLocal. ThreadLocalMap threadLocals = null;

LEAA— ThreadLocal FY set(T value) 75350, Fci5Z2I2EIZFEHY ThreadLocalMap &, AEIE
ThreadLocal->value S#{EXHEANEZ Map =,

public void set(T value) {

1

2 Thread t = Thread. currentThread () ;
3 ThreadLocalMap map = getMap (t) ;

4 if (map !'= null)

5 map. set (this, value);

6 else

7 createMap (t, value):

8 1

get() 73iE3RM.

1 public T get() {

2 Thread t = Thread. currentThread() ;

3 ThreadLocalMap map = getMap (t) ;

| if (map != null) {

5 ThreadLocalMap. Entry e = map. getEntry (this) ;
6 if (e != null) {

7 @SuppressWarnings (“unchecked”)

8 T result = (T)e.value;

9 return result:

o
—

}

return setInitialValue() ;

w Do —

ThreadLocal N\IBIE EHHAARRKMMARSEIZF KRR, RNRIFFESEIER

%78 CEHEFERL%EN) T, BT Threadlocal ThreadLocalMap HIREZUREIISE ThreadLocal
BEREHRAER, MZReTaeEER(ER ThreadLocal FFaVEA remove(), LUEHRHIL ThreadLocal
SHPNEtREZEREE SIS RELBIXE.

AENES (Reentrant Code)

XA BALREECEDS (Pure Code) , RTLAEREBHTRYHAIRSZIFUTE, HEMEHRTRIMERA
(BREBIEAEERS)  MERFNERE, FRIEFRFSEIETER.

AEANREE—LHEIHE, FINAKIMTFEEE ERSIEMABNRARR. BRRKSERHS
PN, NEBIFEANNGIES.

A Stateless Servlet

1 public class StatelessFactorizer implements Servlet

{

public void service(ServletRequest req, ServletResponse resp)

{

(&1 BN U I NG}

Biglnteger i = extractFromRequest (req) ;

BigInteger[] factors = factor (i) ;

(o2}

encodeIntoResponse (resp, factors) ;

© o0 =
—
—
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BRRY

AEMEL, HRKIERE
synchronized #[] ReentrantLock,
Object.wait/notify

Condition.await/signal

EEERL
BERFESREENDEMRLAZEEIREETHROMETR, FEXFESEIRABEERS.

BERRZBET—MERINFEREE, SRAAREAEMERNELER, BBMeEatia@E, it
HEHEREENSHIIES, BHEHTME (XBEIHSNEMSEE, LR LRSS eRX
—ED AR ERING) . BPSOSER. Pt I E RS AR EENG R E IR
E.

BEEEHESENRE, BATTLMERET PN RMH AR : THTRIE, NMRSEHE%E
SRAEZHEE, FMREMAINT, BURBRMEEE (RirtER, BEIAIIAL) . XA
RIEANTFES LA ERLLIEEE, EXFRSEBRIEFRAIEBERL.

CAS(Compare and Swap Algorithm)

FNNFERFPSRENXA NS RERRFE, XERTERERERRERMILET, Recsiitt
KTehk. BHSOHSRRFIHRFREEAE: ERFHRMR (Compare-and-Swap, CAS) . CASIESHE
B3INEER, DHIR

o 7FHBEV,
- |BAYTREAEA
- #rEB.

SHITERER, RBEIVEYUESTT A, 2R VRIEEHN B,

BRMNBET—MIFRTHEMNIRE. RRVEFHE 10HFHEUE. SN SEREBEERTE
EIERYERTEMIRF, XE—FEFESIRRISE,. BN T BN CASEE:

1 ERRIEEEINE, Sl EREBEFISEEINRLL,

2. MELRIESRHIR, FVESENRE—MEBEH TR

V=10, A =10, B =11

3 if A=V

4 V=8

) else

6 operation failed
7 return V

8 AR, VAMEKBE RN, BIERAER.

3. BAR2RRARNSLAZ 1ERAVRF
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V=11, A =10, B =11

if A=YV
V=8B

o1 R W NN =

else

»

operation failed

1

return V

4. EXMERT, VAFTA, BIAERE, FREVRISEEHE, Bl I, ZEBRERER
TTULEIR(E :

| V=11, A=11, B=12
MiX—R, FHEEHE, EEE12REIZFE2,

RMEZ, S MRS ERCASRINEHRE—XEN, —MERMAEMZZENE, MERUE
ER. ERKMEAASENGAZHIIMZEED. I REZERE, & TAERML.

Atomiclnteger
JU.C BEEREHEFE Atomicinteger BI7535VBF T Unsafe 2543 CAS 121E,
PATRESHEEA T Atomicinteger HU4T 7 EIIEHIIRIE,

1 private AtomicInteger cnt = new AtomicInteger () ;
2

3 public void add() {

4 cnt. incrementAndGet () ;

B

}

LITEREE incrementAndGet() BIJRERS, BYEFT Unsafe B getAndAddint()

1 public final int incrementAndGet() {
2 return unsafe. getAndAddInt (this, valueOffset, 1) + 1;

}

LATFAEE getAndAddint() JEES, varl IEXISRIEIENE, var2 187z FERIBRIRI S IRt AYwFE ,
vard ISR EREINAIEUE, XEH 1. BT getintVolatile(varl, var2) {SZI|HROFREAE, BiIERA
compareAndSwaplnt() 3kiH#1T CAS bbER, MNRIZFERAFMILFINESET vars, IPATEFTAFIEIEA

varl+var2 925 &9 var5+vard,
AJLAEE| getAndAddint() FE—MEARFIHTT, KEDROMEEZEAREOHTEIR.

1 public final int getAndAddInt (Object varl, long var2, int var4) {
2 int varb;
do {
var5 = this. getIntVolatile (varl, var2);

1 = w

} while(!this. compareAndSwaplInt (varl, var2, varb, varb + var4)):

{ return varb;

ABA

RN ZEVVRIERIHRZ AME, BRUEHRKNT B, ERNHBELE A, 3B CAS BEHSIRIAN
ENERBEHRNEIT.
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J.U.C BT —MEEIRCHIRF5 | FIZE AtomicStampedReference SRFRERIX/NEE, BRILUBE RS
T E(ERINRASE(RIE CAS UIEFE. AZBOIER T ABA [RIBASEINFEFHARIERM, NREERR
ABA [B)f, MARESRNERREL OISR FEESR.

7. AFIRE

Java HTFIEEY

Java RTFEELH E RS TR ATIRERRNINTAEES, LASSHILL Java BRFESMESTHBEIL
£ SN A F SRS E S

FRESITERE

RLERR VSRR ERIRELLRF RV EER, ATHRRXMEEFE, EE(ZEINATEE
®7.

IMABEEFHRT —MHEER: . IRSMEFHER—RERNTFXE, BASMES
AOSIRATRESA—E, FE—LDICRERIXMARE,

Thread €---=-- > Cache €=-====1 >
Thread €===== > Cache €===== >
Protocol ®====-= ) Memory
Thread RIS ETR ) Cache R >
Thread === > Cache €====== >

FENZEMFRETAET, BNMEREECHNIFRE, LIFNEEESREFTREST TR
B, REFTIZEEERNZENERFRIFEN.

LIEREERRMELFRTTINER, FRLEEZENEEEEEFEBIEATHTH.
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Thread ‘€-=-==== > TFRTE €=====3 >

Thread [€===== > T{FHEFE €====- >
Load
it [e=2==== > ERF
Store
Thread fe===== > TIFRE €====-3 >
Thread “®---== > TEHNE €====--- >
CyC2018
RFEZERIE
Java RTFEELEN T 8 MEERSTAERFAI LIERFRIRRERLE,
B load
use Y 1 read
L IR === === =
Thread TEATF FAFE
ELTLEZT LT > Em s e e == = >
assign store v A
write

o read: B—NEZENENFAFEERITEREF

o load: fEread ZFHYT, 1B read BEIRHEMAN TIERNENTZERIAH
o use: IBLIERBFF—NEZEANEEBENITEIE

o assign: IB— AT |ZERKEIRERLS TIEREFENEE

o store: IBITIEREFIN—MEENEEERIFREFF

o write: 7E store ZJEHI4T, I8 store BEIFVEMAERENTES

e lock: FERFEREFNZTE

e unlock
REFRE=X51E
[FF1%E

Java NTFREUFRIE T read, load. use, assign. store. write, lock #] unlock Z2{EEBRFIE, Hlanxd
— int RBURYEE BT assign TRERIE, X MEEMERETFEHN. BR Java AFHRELRIFEMINIGER
B volatile {E1HHY 64 UEHE (long, double) BUEEEHRIEXID AR 32 MIAME(ERFHTT, BD load.
store, read F] write BM{ERILAREBIRFHE,

B—MERARRR, int FRFHASRESKERNEFASHNERERSEE, sIENSEARAZ SR
BULEEF, cnt BT int ZRBVTTE, 1000 NMEENTEHITEIEEREZE, BEIRVES 997 MA=Z 1000,

ATHETE, BAFERNXEREEN 31! load, assign, store,
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TEIER 7 NEEREIRT ont HHTIRIE, load, assign. store IX—RINRER(K EEFRERRFME,
BRATE T1 BH ent FEIERBEBEREIESAERE, T2 KATLUEANBE. TJUEH, X%
EEANITTRREIEEE, BERENTEF ant EREGA 1 AR 2. FELIT int XEUEEIRERER
FHEREUA load, assign, store IXELEAMSIEERFEFM.

T1 T2
e ——————
cnt=06 Load
—_r—__.—l
L
cnt=0 Assign 1
S b
, Y
L}
Assign cnt=0
|
!
—Y
Store cnt=1
e —
iy CyC2018
Atomicinteger BEfRIEZ MEFRIERRIRFIE.
T1 T2
1
1
cnt=0 Assign l
!
i
cnt=1 Store I
e ——
Load cnt=1
———
!
I
W
Assign cnt=1
h...—‘—._.-l
i
i\
e V.
Store cnt=2
e
™ CyC2018

{8 Atomicinteger BES Z BIZIEALZ IR IEZ BERILA T &AIEL 2L :



1 public class AtomicExample {

2 private AtomicInteger cnt = new AtomicInteger () ;

1 public void add() {

5 cnt. incrementAndGet () ;

6 }

7

8 public int get() {

9 return cnt. get () ;

10 }

1}

1 public static void main(String[] args) throws InterruptedException {
2 final int threadSize = 1000;

3 AtomicExample example = new AtomicExample(); // RAZMUIXZ%iE4H)

| final CountDownLatch countDownLatch = new CountDownLatch (threadSize) ;
5 ExecutorService executorService = Executors. newCachedThreadPool () ;

6 for (int i = 0; i < threadSize; i++) {

7 executorService. execute (() —> {

8 example. add () ;

9 countDownLatch. countDown () ;
10 )

11 }

12 countDownLatch. await () ;

13 executorService. shutdown () ;

14 System. out. println(example. get()) ;

1 1000

MRTERRFERZI, HATLAER synchronized B RHERIFIBREINEFE., SXNANFEREIRE
73 lock #1 unlock, TEREHANSEIRN _EXIRMAYFTIABF5<S /9 monitorenter #[1 monitorexit,

1 public class AtomicSynchronizedExample {

2 private int cnt = 0;

| public synchronized void add() {

5 cntt+t;

6 }

7

8 public synchronized int get() {
9 return cnt;

10 }

1 public static void main(Stringl[] args) throws InterruptedException {
2 final int threadSize = 1000;
3 AtomicSynchronizedExample example = new AtomicSynchronizedExample () ;

| final CountDownLatch countDownLatch = new CountDownLatch (threadSize) ;

5 ExecutorService executorService = Executors. newCachedThreadPool () ;
6 for (int i = 0; i < threadSize; i++) {

7 executorService. execute () —> {

8 example. add () ;

9 countDownLatch. countDown () ;

10 IDF

11 }

12 countDownLatch. await () ;



13 executorService. shutdown() ;

14 System. out. println (example. get()) ;

1 1000

i

IS S —MREN T HELERE, HELIERBIRASHIX MEN. Java RFEEEEIT AR
BRI ERLRERT, EXREENRINERFRIFTEEERTINA LAY,

FEE=MsIA RIS

e volatile

« synchronized, XJ—NEEHIT unlock BAEZ R, WIIETEERTRIFARF.

o final, # final KBS FERIEMNEESh—BHIAITTRL, FEIRA KA thisltig (HE&iEE
1D this 5|FAIREADBMA T —H9335) |, BBAEBEKEREEEN final FERAYE.

XRIHENSGEARE RGP cnt ZEEA volatile (&1, FEEBREEALLERA, EJ volatile HA
BERIERMFR T,

A

BFRHRE: ERLERNR, MERFEREFN. T 122 WES—1MHIE, ERFERTRF
B, ZFFERARETIESEARF. £ Java AFRED, RifmFEMGCERHESHITER R, =i
FEBEASINEIREIEEFIINIT, DSBS EEF KHTHIERMY.

volatile XEFEIRMNNEFRENALICRELIESER, MEAFINFEECEREESHEINERREZ
Al

tBETLAEIE synchronized SKERIEBFIE, BRESMNIRE—NMEERTRENE, BETRILLERE
IRFF AT RIS RS,

FATREEN

FERE T ATLAA volatile 71 synchronized SRRIEBFIE. BRILZSM, JVMIEARE THeATRERT, ik
— MM ETHIEHIFEE T TR — MR F .

H—LiE RN
Single Thread rule

E—RER, EREFRIEAR S TR E T IREAELE.
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Thread

statement 1;

]
v
| statement 2; I
I
Cotsteren 57)

statement 3;

#™§ cyc2018

EfEHiER
Monitor Lock Rule

— unlock BESATRET IRERIE—MMAT lock B1F,

Thread 1 Thread 2
/ K
I
lock() | 5 lock() |
I
h b ﬁ
v \ v
unlock() I ﬂ unlock() I
Iy

™y cyc2018

volatile =N

Volatile Variable Rule

XF—" volatile TEMNSERIFITRETREINXNEZEANEERLE,
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¥4 CyC2018
e =
Thread Start Rule
Thread S50 start() JEVBRBSEAT RAE T UAARA0E— N hIE,
Thread 1 Thread 2
i B
’¢4¢ N

||‘Ir ‘ statementl; I
|| Thread2 start()l ;’

p v

\1-_._____ "_,'!"..-4
ST | statement2; l

"3 CyC2018

LIEMAFN
Thread Join Rule

Thread SISAVEERIATRET join() F3iEREL
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Thread 1 Thread 2

[ statement 1; ] [Thr*eacl 1 join();]
L F
| Y B > |
v Lz v
/ .
[ statement 2; ] p [ statement; ]
L 7
"--..___ ____,-f
™3 cyc2018
ZiErhiRn

| Thread Interruption Rule

XIEAZ interrupt() SiARIERS TR ET W PRTEAZAIUISIENE IS ARASE, TLUET
interrupted() 73 A NZIREE FHTARE.

TIRESLEN

| Finalizer Rule

— I REIANTER (MEREHITER) SATRETER finalize() 73IERIFHA.
(&t

| Transitivity

SNERIRME A SATRETIRIF B, BME B ITRETRIEC, BPABRMEASLTRETEEC

F1tE 0S5 MEmE

1. ffEIo

s

AN ENEERIZE Fjava.io DRI,

10EX

RS TAEEEMNE, AHAINRSHISSIIEE? EHIORIEREANE R FHtasE
., LEOARSOREBRS, HHATRASSIEER, EARSEETEIS, HERES
. FRARFERIIRIEESATLAS AR THEIRME (FIOIRME, W7FREDEISeRk) FMIOME (ME

BERIEE. BAKE) . TERMERFEACPURY, I0B/EIITEhCPUALIEEERN, &P, R
. ERYLIS AR, IEEVERI0NERE.
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FPXLASANEAIRE X ZRE / ORYEGL., ANEBWN/EH NERERHIERAIBHENX., R
ERZFICX—REA., BE, #EBSERKEERFNEPXFETEHIE ( write operation ) EiE%E
MXAIEFEEE (read operation ) KH{TI/ 0. LIER!/ OLEHIEEHE.

User space Hernel space

_ read(] [ sk Hardware
[ buffer ] I e
&

LERTREIENENNEBE (PIIES) BRRIEERTIOME (PIIRAM) PRI IERATE
BEE,

L B, ZHEE i Tread | ZRABEARIERERHE FX,

2. WWEARSHAZA#EEHIEE A HHSUMBEIREENE. #EETHIEEIDMAKEIRERE
BEANRZAFERTX, MAimECPURIH—ZE.

3. MEEHETHRETXKERE, HEiEKread(IRIERN. NZEEIRMNNZZEFHNIGINE XS
FEHFEIEENE P X,

4. FEFRN—HEENZENEFN/ETNGE, FLA KR e L ERZ=T |
Fl. WRIBXEE, WESFEFTERAIEUEE TR, MREBUEATHE, WizdBEERNZEEE
EIN L NEET N

ERE
EURFEERITERNR:

1) SDEMHEIRTLS | RERNYEREE.
2) EMREZETLIAT A BRISEREHRTE.

MNTHE—MFE, BSEIRGImmap, SRZEEZEIESRF R R EMI BRI ZE RS
[E). DMAREH (REEHEMIEREFEL) FTLUER—MERX, ZE P XREY R RF T EHER
W, BT REEFRFZEZEREE,

User space Kemnel space

- MR Dick Hardware
A .; contralier
: reai]) . .
Tt
Lo o B £
7 '\IL_.. 1‘.. r '
" uervirtual %, hemelvirtual
T Plrysicol memory

MNTHEMEFE, HTEMAESTR (BEFRARR) . BEMATZERNNESARFEIINMELET
figh, NMEEEREPAEMEUREELTE. MERFERINEREXKENET, JEMREN
AEYREREHR, BYEERTNHETERE,

[o): 5b%5 -5
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Java B9 I/ORTLARIEAN RO T T0 28

o
_Byt eArray InputStream

.Fi]EInputStream |
Original Stream =

I PipedInputStream

CharArrayReader
StringBufferInputstream

FileReader InputStreamReader || .
\i original Stream
) BufferedInputStream

Pip \ ;
. InputStream

DataInputStream |
FilterInputStream J

stringReader
|LineNumbe rinputStream

|| |PushbackInputStream

dRead

LineNumb d ‘ inufl
‘Hrapper Stream

| (Wrapper Stream

‘.Pushbackneader ] FilterReader |
ObjectInputStream ‘

) o

sequenceInputstream

FileWriter | OutptStreamWritter
[Byte.Arr‘ayOlrtpu‘tStrEam ]

Original Stream

.P:Lp edliriter

|original straam.u |Filecutpurstream

stringWriter N
[SEFARENGILER | Writer

f 1
\ |P1ped OutputStream

|Buf1‘eredﬂr‘iter |
Filteruriter \}Nr‘apper Stream } OutputStream |BufFeredmtputStream
i bbbk} e e e
\Fil‘ter‘outpu‘tstream j |Dataoutpu'tstream |

|Printuriter |
‘ }:ur«appsr Stream| |printstream
- (-, = r
&k ) |
(.‘bjEL‘tOutpotm\_{ E

FilelnputStream

BufferedinputStream
FileOutputStream

BufferedOutputStream l

~
1

SAHEE

FileReader

TR

BufferedReader
FileWriter

BufferedWriter

PipedlnputStream

PipedOutputStream

PipedReader

ObjectlnputStream N
77 HEFIHE s EEIRE

ObjectOutputStream

PipedWriter

I nputStreamReader i
T EHERE
ByteArraylnputStream

l ByteArrayOutputStream
PrintStream ) ! U CharArrayReader
Torirtmeiter . TIEDERME :
rintlriter / CharArrayWriter

BufferedReader
ln'r InputStreamReader - FileReader

: StringReader
PipedReader
| ByteArrayReader

| l'k FilterReader -~ PushbackReader

Reader -

/{ FHRR H BufferedWriter
[ | [ OutputStreamWriter -~ FileWriter

'I || PrinterWriter
' l', Writer | StringWriter
| PipedWriter
h CharArrayWriter
| | FilterWriter

FileInputStream
—_—
BufferedInputStream

IOif | |

[

| | FilterlnputStream - | DatalnputStream
| |IF '-.k PushbaklnputStream
| InputStream - | ObjectinputStream

|
I
I M m A Ten e s Trm




| i |\ FipPSULi Lo sant

. [ | SequencelnputStream

| ol |'.t StringBufferlnputStream
N, = |
} 1 | ByteArraylnputStream

| FileOutputStream

| [ BufferedOutputStream

[
|| | FilterOutputStream -/ DataOutputStream

'|t QutputStream l | PrintStream
\.\ ObjectOutputStream

\ PipedOutputStream

'.L ByteArrayOutputStream

RIERBSHNAETLUS A

o FTEME: InputStream F] OutputStream

o FTFIE{E: Reader FI Writer

o NI InputStream. Reader

o I OutputStream, Writer

o FTEEFFRF: InputStreamReader/OutputStreamWriter
RIENSIARR LA A

o SUIHEE: File

o EER(E: Piped

o ¥4BIR{E: ByteArray&CharArray

o XISUR(E: Object

o JTEIRME: FilterINERIMIIE

o Bufferd
o Data
o PushBack

o LineNumber

MILEIRIE: Socket
RIBIOEENAE LA /9 :

o [EfHZRI0: BIO
o 5410: NIO
o 5410: AIO

TRHEI OB REERT LA 79

e BlockI0 IO
e Stream IO {10

HimERD
Java I/0 (ER T AIMERIUHKSLI. LA InputStream J96,

o InputStream EiSAH;

e FilelnputStream 2 InputStream BYF2E, BTFEAEH, 12ZEHTFHRAYENEE;

e FilterinputStream BT HISEEIRE , RinE BTRIRAM, HEHRETIMNITHEE, Flan
BufferedinputStream /3 FilelnputStream IRHE1FZAIINEE,
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"3

InputStream

//\\

FileInputStream PipedInputStream ByteArrayInputStream FilterInputStream

"\

DataInputStream BufferedInputStream PushBackInputStream

CyC2018
SR EBEEFINRERNIF M RE, RFEAE FilelnputStream R EBE—R
BufferedinputStream X35:E0A],

1 FileInputStream fileInputStream = new FileInputStream(filePath) ;

2 BufferedInputStream bufferedInputStream = new BufferedInputStream(fileInputStream) ;
DatalnputStream 3E{HFE IR TIESHURRETENAGEIE, thil int, double SEAZAY,
FIHRE

FileInputStream
I'. BufferedinputStream
II FilterInputStream -,-" DatalnputStream
i PushbakInputStream
InputStream | ObjectinputStream
||I: . PipedinputStream
I . SequencelnputStream
\ ' StringBufferinputStream
| FHt } | B
_  ByteArraylnputStream
FileOutputStream
I BufferedOutputStream
| v
|I | FilterOutputStream | DataOutputStream
| OutputStream J | PrintStream
‘_ ObjectOutputStream
\ PipedOutputStream
| ByteArrayOutputStream

InputStream

o EZARRInputStream
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1 int read()

2 int read(byte[] b)

3 int read(byte[] b, int off, int len)
1 void close()

5 long skip(long n)

e FilelInputStream

1 FileInputStream(File file)

2 FileInputStream(String name)

e PipedinputStream

1 PipedInputStream(int pipeSize)
2 PipedInputStream(PipedOutputStream src)
3 PipedInputStream(PipedOutputStream src, int pipeSize)

5 connect (PipedOutputStream src)

6 receive (int b)
e ByteArraylnputStream

1 ByteArrayInputStream(byte[] buf)
2 ByteArrayInputStream(byte[] buf, int offset, int length)

o ObjectinputStream #HFA{4X5, FHObjectOutputStreamSH, FFIXMEAN

1 ObjectInputStream(InputStream in)

[\

3 readBoolean () . Byte. Char. Double. Float. Int. Long
1 readFully ()
5 readObject ()

e FilterInputStream->BufferedInputStream

OutputStream
o EZARMJOutputStream

| close()

2 flush ()

3 write (byte[] b)

4 write(byte[] b, int off, int len)

5 write(int b)
e FileOutputStream

1 FileOutputStream(File file)
2 FileOutputStream(File file, boolean append)
3 FileOutputStream(String name)

! FileOutputStream(String name, boolean append)

e PipedOutputStream

1 PipedOutputStream (PipedInputStream snk)

2 connect (PipedInputStream snk)
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e ByteArrayOutputStream, BHHE—MNFHEHNX

1 ByteArrayOutputStream(int size)

2 size()
e ObjectOutputStream

ObjectOutputStream (OutputStream out)

1
2
3
4 writeBoolean (boolean val)
5 writeByte (int val)

€ writeBytes(String str)

(o)

7 writeChar (int val)

8 writeChars (String str)
9 writeInt (int val)

10 writeLong (long val)

11 writeObject (Object obj)

¢ FilterOutputStream->BufferedOutputStream
e PrintStream—/MFFAHIEEEREK

1 print GEREZRAIAINTR)

2 printf (String format, Object... args)
3 println (GEREZEFIFINT )

FRHFE

BufferedReader
| InputStreamReader FileReader

' StringReader

Reade
. ~ PipedReader

| . ByteArrayReader
| I'u. FilterReader € PushbackReader

‘ FRR i ' BufferedWriter
! | OutputStreamWriter FileWriter

; lf
| PrinterWriter

| I-l Writer | StringWriter
' - PipedWriter
| \ CharArrayWriter

| | FilterWriter

wEB SR
RISHRICFFHRIRNTT, MFBRICFHENEGKTH.
NSRRI R E A B A RS S TUB R AR I T &L,

o GBKYRIDH, HFNFFHFEH2MFT, RXFHFE 11T,
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. UTF84GHR, XS 3T, BFHS 14T
o UTF-16 beffiB, FXFHRIBIERAERS 2 AP,

UTF-16be 5hfY be $8AYR Big Endian, LR Ki%, HRNMEHE UTF-16le, le I8AYE Little Endian, &k
= puir]
/N,

Java FIRTFRIBERNFTIRID UTF-16be, IXAEIE Java R>HX—FmA3750, M2 char IXFHSE
BUEF UTF-16be 1 T4RED. char KBG 16 i, BHEMNFT, Java ERAXMNFTRBEN TiL—
MR EE —NRICERREER— char SRFAE,

string BI4RE3H

String AILABR—MNERFRY, AJLIBE— MR AU ERIEAETFY, BalLisE— MRIBAR
B NETF5EBA String,

String strl = "H”;
byte[] bytes = strl.getBytes("UTF-87);
String str2 = new String(bytes, “UTF-87);

= w Do —

System. out. println(str2) ;

RIS getBytes() 73iERY, BOARIGRASIINAE UTF-16be, SFTI4mASAIFERRTLAER—1
char FHERIFNZENL, THF String #79 bytes[] FTIEAMABTEXNMFL, FHHABEZENFT
fRiD. getBytes() UBUAGRISHNEFEHEX, —ARJI UTFS,

1 bytel[] bytes = strl. getBytes();

P ETRLEfiReader 5 Writer
FERHMEIENEER, &/INEFERETHETT, MAEFM. ERTEFTRIENEERZHH
NREEE, FFEERENFRAHTRENG A,
e InputStreamReader SLHLN\F T3 RSB R ;
1 InputStreamReader (InputStream in)
2 InputStreamReader (InputStream in, Charset cs)
InputStreamReader (InputStream in, CharsetDecoder dec)

b
]
| InputStreamReader (InputStream in, String charsetName)
5

getEncoding ()
o OutputStreamWriter LIl F R RSB A F T,

1 OutputStreamWriter (QutputStream out)
2 OutputStreamWriter (OutputStream out, Charset cs)
OutputStreamWriter (OutputStream out, CharsetEncoder enc)

3
! OutputStreamWriter (OutputStream out, String charsetName)
5
6 getEncoding ()
THZITRME XA HRIAE
public static void readFileContent (String filePath) throws IOException {

FileReader fileReader = new FileReader (filePath) ;
BufferedReader bufferedReader = new BufferedReader (fileReader) ;

String line;
while ((line = bufferedReader.readLine()) != null) {

System. out. println(line) ;
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11 /) BiiE RS BufferedReader 44 T — Reader Hf%

12 // fEHH BufferedReader HJ close() JiiERf<xZiiH Reader HJ close() JiE
13 // R RE—A close() i HEIAS
14 bufferedReader. close () ;
15 }
Reader

o EAHJReader

1 close()

2 read ()

3 read (char[] cbuf)

4 read(char[] cbuf, int off, int len)
5 read (CharBuffer target)

6 ready ()

7 skip (long n)

¢ FileReader

1 FileReader (File file)
2 FileReader (String fileName)

e PipedReader

1 PipedReader (int pipeSize)
PipedReader (PipedWriter src)

[\

PipedReader (PipedWriter src, int pipeSize)

w

connect (PipedWriter src)

(g}

e CharArrayReader

1 CharArrayReader (char[] buf)
2 CharArrayReader (char[] buf, int offset, int length)

o BufferedReader

1 String readLine()
2 Stream<{String> lines()

Writer
o EHARRIWriter
1 append (char c)
2 Writer append(CharSequence csq)
3 Writer append(CharSequence csq, int start, int end)
1
5 close()
6 flush()

7 write(char[] cbuf)

8 write (char[] cbuf, int off, int len)
9 write(int c)

10 write(String str)

11 write(String str, int off, int len)

e FileWriter
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1 OutputStreamWriter (OutputStream out)

2 OutputStreamWriter (OutputStream out, Charset cs)

3 OutputStreamWriter (OutputStream out, CharsetEncoder enc)
| OutputStreamWriter (QutputStream out, String charsetName)
5 getEncoding ()

e PipedWriter

1 PipedWriter (PipedReader snk)

2 connect (PipedReader snk)

e CharArrayWriter

1 size()
2 char[] toCharArray ()
3 String toString()

o BufferedWriter

1 BufferedWriter (Writer out)
2 BufferedWriter (Writer out, int sz)

3 newLine ()

e PrintWriter— MEFIRRUZEIRESSE, EwriteBIER_ERIN TS printiRiE]

1 print GEREZEAVFINT 5)
2 printf (String format, Object... args)
3 println GEREREIFIXT %)

2. NIO

Ni1o#iA

FRYEN /A (N10) BE2AE JDK 1.4 Sh5INRY, SR#NTRRRY 1/0 RIRNE, RAtTHIERY. EFERAY
/04

10 Stream F[ NIO Block, NIOYGEATAIAYIOES] (RMEFRMBTERATX) BRIBFRE, NMIRAHIES
TIEE.

FEZE 1/0(blocking 1/0)2|BAYHIN /4 (old input/output, 0I0), #EFRAEIE 1/0(plain 1/0)
IRHEIOSNIOBIRSI—: SR

/0 5 NI0 EENXBIZREIEISFMERNATN, 1/0 LURAATUGIEEEE, M NIo LRI TR
=,

« EER ORFE—RLE—NHSNFEHRIEIE. BARFE—NFEREE, MEHiRiEE—
NFOREE. ARERTIESRIFEER. B/INTEREHRE Rt EENERN, XEE
NI ERTERR 7i}$§ CHWER, ST TERE—ERGENH. ERENRFHASEEHTHSE
7. LN, EARERTPRIEIRTRE®EE). WMRFERBBMMNRTIERRIETE, WRTR
H%Y?E%)EFEEFO

« EFRE ORGHEIRAIELIE, B MBMF—LHr~EsiEfE— M ER. BTRALLIEGE,
EEAbIE (RzUEt) FHRES. CULUREREERTXPRER. XESELEIREFE
BREM. BR, BEFE *AEEIEFE% SERBRENEENE, IMENEHTREAE, FF
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B, GEERFEEESHIREINETXN, FEBSHRMIENETXPRIEIE. (BRERRA
|/ OfR/DEIRIARAYI / ORY—LE TR B ER M,

/0 B NIO BRRIFHEEAL T, java.io.” BELANIO AEMEFLI T, ATLAIMEEALIFIA NIo fJ—
Lo, 180, javaio. BFRI—LRE BRI USSR, XEEEEERRNES
&, WEEEHRER,

tREIOSNIOREZ: FBERE

TREIOFINIOSE N EENXFIR, FSHRE. BSEFERENMEARETRINEEZITSEAE TR
REEE., FARLS /0, BILEEEHENEE LT / 05, MATRIHELHIIMIZIE,
FE1 | OFFEYFRIORIRIR 9IRS,

* Java I0ZZfE Y Aread () Hwrite () B, ZEAERHIEE, BRI —LHIEEENEEERTE
BAALE. ESINSEAEEINFA M.

« FHI0Hh, SIETJLISKIERELELIEEANBE, BAFFRETEEAN. RARLETLSET,
RERHFTERE. BMEAEIETUEERAIRENS MEE.

Socket Socket Socket

I I 1
/5 /5 ]

Selector

]

Thread

&l 1-2 {¥HH Selector FYIEPAZE I/O

Path
PathE2NIORINA,

B
BRI ZLERTENENAAENTEBERIIR. THREEESERRNENMAERER.

1 //Starts with file store root or drive
2 Path absolutePathl = Paths. get ("C:/Lokesh/Setup/workspace/NIOExamples/src”, “sample. txt”);

Path absolutePath2 = Paths. get ("C:/Lokesh/Setup/workspace”, “NIOExamples/src”, “sample. txt”);
4 Path absolutePath3 = Paths. get (“C:/Lokesh”, ”Setup/workspace”, “NIOExamples/src”, ”“sample.txt”);
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HEXIEEE
1 Path relativePathl = Paths. get("src”, “sample. txt”);
B Uri
P18z« file: ///src/someFile.txt” RIS ERIZELIRAINIORSIZ, 1LFRAIREBWAM.

//URI uri = URI. create("file:///c:/Lokesh/Setup/workspace/NIOExamples/src/sample. txt”); //OR

1

2 URI uri = URI. create(“file:///Lokesh/Setup/workspace/NIOExamples/src/sample. txt”) ;
3

| String scheme =  uri. getScheme () ;

5 if (scheme == null)

6 throw new IllegalArgumentException("Missing scheme”) ;

8 //Check for default provider to avoid loading of installed providers
9 if (scheme. equalsIgnoreCase(“file”))
10 {

System. out. println(FileSystems. getDefault (). provider (). getPath (uri). toAbsolutePath(). toString())

12

13

14 //1f you do not know scheme then use this code. This code check file scheme as well if available.
15 for (FileSystemProvider provider: FileSystemProvider. installedProviders()) {

16 if (provider. getScheme (). equalsIgnoreCase (scheme)) {

17 System. out. println(provider. getPath (uri). toAbsolutePath(). toString()) ;
18 break;

19 }

20 }
BufferZs/fiX
FEPX

BufferfdSRAILIFRABIEMELIENSSR. ERSFHEAENINETX, JIERPFEEEFHELE
R,

BERHT / OfFWAISEIRIF. FhXEXEAEERATRE BT,

RIXLE |LLE’JFEE%SUE%‘BM@E%ES&JE@D:P EfEHh, MBEP R ASIEERE IR R
MR, BHER, FeEEEEHTIEEHE MEELEIEFX.

BRXLR ER—ME, BEMUNE—ME, BPXEM T IEUENERWNE, MEERTLAER
ERRFRE/ EHE.

RPXEELITRE, SEBESARIZEEL.

e ByteBuffer

e CharBuffer

e ShortBuffer

e IntBuffer

e LongBuffer

e FloatBuffer

e DoubleBuffer
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ERXNEEE
FrEETKAENN N B REE XU ETRIER. XER:

e Capacity : EHXAILUBHNHRAEIETRE. FERTUEETXINIREN, TEEH.

e Limit : ARAEENESEANIETXAIE— TR, 0OFER, BPXPENTROHE.

* Position : F—NEEEEBENNTENZRS]. 1ZUERBETHIget () fput () HEENERH.

o Mark : iCIZRRYE. BAmark () REmark=fUE. E@Breset () i&Eposition=FRric. ZIRC
FREZRIEAHEERN.

0<= mark <= position <= limit <= capacity

NS ERINERIFEE:

@ FE—PARNA S NFTHRIENX, AT position 90, [ limit = capacity = 8, capacity TEASEL
T, TEMTCESRIEE.

Limit

T |
000000000

@ MNEBINBEFIER 5 NMEDEIEEANE RX S, AT position A5, limit fRIFAZE,

Limit

T
00000000

O EEETXIEIESRMEEEZ R, FELERA flip) Ii%, XNEEE imit IREHHEAE)
position, FIF position IZEH 0,

Lirnit

r-‘csl-_ on l
OCO0O0000OO

@ MNERIRXPEY 4 DNFTEVEHEITH, LT position X9 4,


af://n5604

Limit

Position

OOOOO0OOOw
® REFEEVE clear() HiEFETE X, AT position F1 limit BRIRE NERHINIE.

Lirnit

Fosition

|
OCOOO00O0O00O0OL

RITXREAGEERLONL. BIIERmEE, BRSNS HSI 13EREIEERNEATFHLA.

CharBuffer charBuffer = CharBuffer.allocate (100):

/ /PR Fput O X 2% X BT 50 B8 50K S BRE R gi Hp, 17T B2 ) S50 2E T A0 980 A Ar ] B 0 0 2 ot XK 5 T D o
char [] myArray = new char [100];

()] = w Do —

CharBuffer charbuffer = CharBuffer.wrap (myArray);

REERR: NSRSHERDERS

1 public abstract class ByteBuffer extends Buffer implements Comparable
2 {

3 // This is a partial API listing

4 // getBIXHTTER, postionF| N —A TR

5 public abstract byte get();

6 // getiRETLER

7 public abstract byte get (int index);

8 public abstract ByteBuffer put (byte b):

9 public abstract ByteBuffer put (int index, byte b):

0 1 2 3 L 5 [ ) 8 9 10
M [ 1 1 [ W
0 & o & & 17
X (1] ] 10

miark Position lieit aapacity
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1 buffer. flip() ;
2 buffer. limit ( buffer. position() ).position(0) ;

o clear)TEBEHPXEENTRE. EAKEREPXAHIEIETR, MARKREIIKRENTE
FBMAEIRER, XERETXALBRIER.

1 import java.nio.CharBuffer;

2

3 public class BufferFillDrain

’ {

5 public static void main (String [] argv)

6 throws Exception

7 {

8 CharBuffer buffer = CharBuffer.allocate (100);
9

10 while (fillBuffer (buffer)) {

11 buffer. flip( );

12 drainBuffer (buffer):

13 buffer. clear () ;

14 }

15 }

16

17 private static void drainBuffer (CharBuffer buffer)
18 {

19 while (buffer.hasRemaining()) {

20 System. out. print (buffer. get());
21 }

22

23 System. out. println(””);

24 }
25
26 private static boolean fillBuffer (CharBuffer buffer)
27 {
28 if (index >= strings. length) {
29 return (false);
30 }
31
32 String string = strings [index++];

30}
34 for (int i = 0; i > string. length( ); i++) {
35 buffer. put (string.charAt (i));
36 }

37
38 return (true):
39 }

10

41 private static int index = 0;

42

43 private static String [] strings = {
44 ”Some random string content 17,

A5 ”Some random string content 27,

46 ”Some random string content 37,

A7 ”Some random string content 47,
48 ”Some random string content 57,

A9 ”Some random string content 67,

50 Je



ChanneliEi&
Channel#i%&:
1BIE Channel ZXJ/R 1/0 BPAURAMEIL, TLUBIE BB IS ASUE.

BESHRNABZAET, RREEE— AR LBH(—NARYIUE InputStream B3 OutputStream BJF
%), MEEENEN, JLBTE ShER~mBTES.

BEEELTRE:

e FileChannel: MI{4FIEEEHE;
e DatagramChannel: J&@iJ UDP iEEMEHEUE;
o SocketChannel: BT TCP iS5 WM& HEEE;

e ServerSocketChannel: BJLUMSIRFIEESERY TCPERE, WE—/\FEREEEStlE—
SocketChannel,

Bl channel

e FileChannel: REEEIITEFTFFAIRandomAccessFile ,  FilelnputStreamakFileOutputStream¥45: _ifEFH
getChannel()J5723K3REXFileChannelXd5R., EABEE B ileChannel 35,

1 RandomAccessFile raf = new RandomAccessFile (“somefile”, “r”):

2 FileChannel fc = raf. getChannel () ;

 SocketChannelEfZ=iBBEEE L] HEREEEFNEETERE,

1 //How to open SocketChannel
2 SocketChannel sc = SocketChannel. open() ;

3 sc. connect (new InetSocketAddress(“somehost”, someport)) ;

5 //How to open ServerSocketChannel
6 ServerSocketChannel ssc = ServerSocketChannel. open () ;

7 ssc. socket (). bind (new InetSocketAddress (somelocalport));

9 //How to open DatagramChannel
10 DatagramChannel dc = DatagramChannel. open() ;

{EHChannel

FLURIL, iBidChannelfEibuffer FRUEEE, MAEEEZR{Ebuffer,

\;

EEISIRARNED, REEWEEERRER, EHERRIEARIChanne SEFIFES .
RS HI M

1 import java.io.FileInputStream;

2 import java. io.FileOutputStream;

3 import java.io. IOException;

1 import java.nio.ByteBuffer;

5 import java.nio. channels. ReadableByteChannel;

6 import java.nio. channels. WritableByteChannel;

8 public class ChannelCopyExample

9 {

10 public static void main(String args[]) throws IOException
11 {

12 FileInputStream input = new FileInputStream (“testln. txt”);
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13 ReadableByteChannel source = input. getChannel () ;

15 FileOutputStream output = new FileOutputStream (“testOut.txt”);

16 WritableByteChannel dest = output. getChannel () ;

17

18 copyData (source, dest);

19

20 source. close () ;

21 dest. close() ;

22 }

23

24 private static void copyData(ReadableByteChannel src, WritableByteChannel dest) throws
I0Exception

25 {

26 ByteBuffer buffer = ByteBuffer.allocateDirect (16 * 1024) ;

27

28 while (src.read(buffer) != -1)

29 {

30 // Prepare the buffer to be drained

31 buffer. flip () ;

32

33 // Make sure that the buffer was fully drained

34 while (buffer.hasRemaining())

35 {

36 dest. write (buffer) ;

37 }

38

39 // Make the buffer empty, ready for filling

10 buffer. clear () ;

1] }

42 }

13 }

Vectored 10

NEBIETEERI D SR RS EIRERE I Z MR P X PRIEEURE. B, BESEIENEE" scatters
FESNMERXF, WEIBEENSEREE—TSEE, SRREZMETXIEIESEIEMEET,
Itt, 1BEgathersskBZ MEMXAIEIE gathers "EI—MBEEF. EREDHGCEEREIEIIRNERD
RO T, B/ KERTREIFEERA.

FLRAIF, FOETRMEIR, —MEAXEEE— T, BS—MERREEE— TR
BB, FRS(ERAGatheringByteChanneiIEEXE N HHBIETR M ET X RIFERIETE. e, ISR
ScatteringByteChannel§ X {4 hRIEIRIERIZIF M RIRAVE T X, FHEEH QTITENRE LRI FE
M ZRAVEIE R G AL,

1 import java.io.FileInputStream;

2 import java. io.FileOutputStream;

3 import java.nio.ByteBuffer;

1 import java.nio. channels.FileChannel;

® import java.nio.channels. GatheringByteChannel;

6 import java.nio. channels. ScatteringByteChannel;

8 public class ScatteringAndGatheringlOExample
9 {

10 public static void main(String params[])
11 {

12 String data = “Scattering and Gathering example shown in howtodoinjava.com”;
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NN
~N O O

{

{

gatherBytes (data) ;
scatterBytes() ;

/%

* gatherBytes() reads bytes from different buffers and writes to file
* channel. Note that it uses a single write for both the buffers

*/

public static void gatherBytes(String data)

//First Buffer holds a random number
ByteBuffer bufferOne = ByteBuffer.allocate(4) ;

//Second Buffer holds data we want to write
ByteBuffer buffer2 = ByteBuffer. allocate(200) ;

//Writing Data sets to Buffer
bufferOne. asIntBuffer (). put (13) ;
buffer2. asCharBuffer (). put (data) ;

//Calls FileOutputStream(file). getChannel ()

GatheringByteChannel gatherer = createChannellnstance(“test. txt”, true):

//Write data to file
try
{
gatherer. write (new ByteBuffer[] { bufferOne, buffer2 });
}
catch (Exception e)
{

e. printStackTrace () ;

/%
* scatterBytes() read bytes from a file channel into a set of buffers. Note that
% it uses a single read for both the buffers.
*/

public static void scatterBytes()

//First Buffer holds a random number
ByteBuffer bufferOne = ByteBuffer.allocate (4);

//Second Buffer holds data we want to write
ByteBuffer bufferTwo = ByteBuffer.allocate (200) ;

//Calls FilelnputStream(file). getChannel ()

ScatteringByteChannel scatterer = createChannellInstance(“test. txt”, false);

try
{
//Reading from the channel
scatterer. read (new ByteBuffer[] { bufferOne, bufferTwo });
}
catch (Exception e)
{

e. printStackTrace () ;



//Read the buffers seperately

bufferOne. rewind () ;

(o)) [$3] = w Do

bufferTwo. rewind () ;

-~ =~ -~ - -~ =~

-~

78 int bufferOneContent = bufferOne.asIntBuffer(). get();
79 String bufferTwoContent = bufferTwo. asCharBuffer (). toString() ;
80
81 //Verify the content
82 System. out. println (bufferOneContent) ;
83 System. out. println (bufferTwoContent) ;
84 }
85
86
87 public static FileChannel createChannellnstance(String file, boolean isOutput)
88 {
89 FileChannel fc = null;
90 try
91 {
92 if (isOutput) {
93 fc = new FileOutputStream(file). getChannel () ;
94 } else {
95 fc = new FileInputStream(file). getChannel () ;
96 }
97 }
98 catch (Exception e) {
99 e. printStackTrace () ;
100 }
101 return fc;
102 }
103 }
ARG

RTFBREISIM 1/0 B—FMEMS XA EIRSE, ERLLERNETREEETEIER /0 tR152.

BERFREXHEANT R, RRNEHANR N TRXEFRERERE, NS ERE R
ERISH. (SRS EUR R TR ERIRE DT,

TEAERI TR 1024 MFHREIZIRES, map() 75i%IR[E—1 MappedByteBuffer, ©2
ByteBuffer B35, EIt, AJLMKEREMEM ByteBuffer —HEMFMASIINEITX, BFRASERE
RS LSRRI TRRET

1 MappedByteBuffer mbb = fc.map (FileChannel. MapMode. READ WRITE, 0, 1024);

1R RS
NIO BEEHAIMEAEIEEE 10, FEREEA NIO FERMEIES I ERR A 2 .

NIO SEHRY 10 ZEREFIHHY Reactor 1824, — AR Thread EFI—MEHEERS Selector BIIREMARE
WIFZ-NEIE Channel LAYEH, MML—PMEAERATLSMES NS4,

BT EEEITAYEE Channel H3FFEZE, BPRAZ Channel £RY 10 SSHIARENARS, MASHNERIRES
—BE%RF, MEREESIHETY Channel, $XE| 10 BHEEEERY Channel 147,

EABIEFIHRSAZAIFFHRR, EILER—MIERES N EHMAR— M EENE— S, X
T 10 BEERIN AEBRIFHMIRE.
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MIZIFEE, REEESF Channel Z8EECEIIEPEZE, 1M FileChannel &8E, /I FileChannel BtEIEE
FER

Selector

1
1
]
|
1
1
|
I
1
1
|

r
|
|
[
1
|
1
|
1
|
|

LelFE SuigE

1 Selector selector = Selector. open() ;

EESG N 3 b el

1 ServerSocketChannel ssChannel = ServerSocketChannel. open() ;
2 ssChannel. configureBlocking (false) ;

ssChannel. register (selector, SelectionKey. OP ACCEPT) ;

BESAECENIFESEEN, BUERERSFMAEEAENT, EANREBEERE NS4 LREE,
BBABRS A RENNECS, PASFHXNSNEEARERNER S, BAARMIEERN
{ER&ETAt,

ERBE MR i, CREEEEIMIVERSM, EE/LUT/LE:

e SelectionKey.OP_CONNECT
e SelectionKey.OP_ACCEPT

e SelectionKey.OP_READ

e SelectionKey.OP_WRITE

BAIE SelectionKey RIEXINT:

1 public static final int OP_READ = 1 << 0;

2 public static final int OP WRITE = 1 << 2;

3 public static final int OP_CONNECT = 1 << 3;
4 public static final int OP_ACCEPT = 1 << 4;

ALEHS N EMT LM — M, MTEMSAEE. Fia:

1 int interestSet = SelectionKey.OP_READ | SelectionKey.OP WRITE;

b EE

1 int num = selector. select();

{53 select() RESITENARISY, Ea—HEEEIEED—EHRIE
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IRENENIXRIS

1 Set<SelectionKey> keys = selector. selectedKeys () ;

2 Iterator<{SelectionKey> keylterator = keys. iterator();
3 while (keylIterator.hasNext()) {

1 SelectionKey key = keylIterator. next () ;

5 if (key.isAcceptable()) {

6 /]

7 } else if (key.isReadable()) {
8 I oo

9 }

10 keyIterator. remove () ;

BHER

BE—IR select() JARRFEELIETIIERNEMY, HERSSRAETEFTE—ERTSY, FEItRSRRt
BEEHIRB—REBE—IEETRA.

1 while (true) {
2 int num = selector. select();
3 Set<SelectionKey> keys = selector. selectedKeys () ;
| Tterator<{SelectionKey> keyIterator = keys. iterator () :

5 while (keyIterator.hasNext()) {

6 SelectionKey key = keylterator. next() ;
7 if (key. isAcceptable()) {

8 /] ...

9 } else if (key.isReadable()) {

10 I oo

11 1

12 keyIterator. remove () ;

SocketEIE= N10 Sl

1 public class NIOServer f{
3 public static void main(String[] args) throws IOException {
5 Selector selector = Selector. open() ;

7 ServerSocketChannel ssChannel = ServerSocketChannel. open() ;

8 ssChannel. configureBlocking (false) ;
9 ssChannel. register (selector, SelectionKey.OP ACCEPT) :
10

11 ServerSocket serverSocket = ssChannel. socket () ;
12 InetSocketAddress address = new InetSocketAddress(”127.0.0.1", 8888);

13 serverSocket. bind (address) ;

15 while (true) {

17 selector. select () ;

18 Set<SelectionKey> keys = selector. selectedKeys() ;

19 Iterator<{SelectionKey> keylterator = keys. iterator();

21 while (keyIterator.hasNext()) {
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23 SelectionKey key = keylterator. next() ;

25 if (key. isAcceptable()) {

27 ServerSocketChannel ssChannell = (ServerSocketChannel)

key. channel () ;

28

29 /] WSS As e N A FEREAIE —1 SocketChannel
30 SocketChannel sChannel = ssChannell. accept();
31 sChannel. configureBlocking (false) ;

32

33 /IR TN i s B

34 sChannel. register (selector, SelectionKey.OP READ) ;
35

36 } else if (key.isReadable()) {

37

38 SocketChannel sChannel = (SocketChannel) key. channel () ;
39 System. out. println (readDataFromSocketChannel (sChannel)) ;
10 sChannel. close () ;

11 }

12

13 keyIterator. remove () ;

44 }

15 }

16 }

17

18 private static String readDataFromSocketChannel (SocketChannel sChannel) throws IOException {
19

50 ByteBuffer buffer = ByteBuffer.allocate (1024) ;

Bl StringBuilder data = new StringBuilder();

52

53 while (true) {

54

55 buffer. clear () ;

56 int n = sChannel. read (buffer) ;

57 if (n==-1) {

58 break;

59 }

60 buffer. flip() ;

61 int limit = buffer. limit();

62 char[] dst = new char[limit];

63 for (int i = 0; i < limit; i++) {

64 dst[i] = (char) buffer.get(i);

65 }

66 data. append (dst) ;

67 buffer. clear () ;

68 }

69 return data. toString() ;



1 public class NIOClient {

3 public static void main(String[] args) throws IOException {
| Socket socket = new Socket (”127.0.0.1”7, 8888):

5 OutputStream out = socket. getOutputStream() ;

6 String s = “hello world”;

7 out.write(s. getBytes()) ;

8 out. close() ;

10 }

{10
[ERITAIORRAIRE

1 import java. io.FileReader;

2 import java. io. IOException;

| public class WithoutNIOExample

5 {
6 public static void main(Stringl[] args)
7 {
8 BufferedReader br = null;
9 String sCurrentLine = null;
10 try
11 {
12 br = new BufferedReader (
13 new FileReader (“test. txt”));
14 while ((sCurrentLine = br.readLine()) != null)
15 {
16 System. out. println(sCurrentLine) ;
17 }
18 }
19 catch (IOException e)
20 {
21 e. printStackTrace () ;
22 }
23 finally
24 {
25 try
26 {
27 if (br != null)
28 br. close();
29 } catch (IOException ex)
30 {
31 ex. printStackTrace () ;
32 }
33 }
34 }
35 }

N10 JSEBN3Z 4

1 import java. io. IOException;
2 import java. io. RandomAccessFile;
3 import java.nio.ByteBuffer;

! import java.nio.channels.FileChannel;
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6 public class ReadFileWithFixedSizeBuffer

7 {

8 public static void main(String[] args) throws IOException
9 {

10 RandomAccessFile aFile = new RandomAccessFile

11 (“test. txt”, "r”);

12 FileChannel inChannel = aFile. getChannel () ;

13 ByteBuffer buffer = ByteBuffer.allocate (1024) ;

14 while (inChannel. read (buffer) > 0)

15 {

16 buffer. flip() ;

17 for (int i = 0; i < buffer.limit(); i++)

18 {

19 System. out. print ((char) buffer.get());
20 }

21 buffer. clear(); // do something with the data and clear/compact it.
22 }

23 inChannel. close () ;

24 aFile. close();

25 }

26 }

3. 103Z1¥

FileXJ&R

File

java.io.File

File XA AFERHMBERNEE, BRECRERIHHINS. SARBXNS S

1 File(String pathname)
2 File (URT uri)

1 createNewFile ()

5 createTempFile (String prefix, String suffix)

6 delete ()

7 deleteOnExit ()

8 exists ()

9 getAbsoluteFile ()

10 getAbsolutePath ()

11 getName ()

12 getPath ()

13 isFile()

14 isDirectory ()

15 1list()

16 listFiles()

17 mkdir()

18 mkdirs ()

19 setReadOnly ()

20 setExecutable (boolean executable)
21 setWritable (boolean writable)
22 toPath ()

23 tolRI()
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24

RandomAccessFile

java.io.RandomAccessFile
RandomAccessFileSZ#5"BEHLIGIE) " AYDTN, BRI LAEEBEER SR ERIN T SRHEEEUE.

« RandomAccessFileA]LABBIAIRISFRMERE.
« RandomAccessFilefSiFEHER X HiCRIEET.

e RandomAccessFile REEIES A TAE.

RandomAccessFile (String name, String mode):

RandomAccessFile (File file, String mode)

read ()

writek ()

6 long getFilePointer (): IR[FICA-CFIRE LRI E . (nativeliik)

7 void seek(long pos): ¥XACFAGE AL Blposhi B . (AT Eseek0)

o f#EFrandomaccessfileffEARIZ. RandomAccessFile{kARBERS GRS EMBIRANS, MNRERE
B HcRIEs Rt ERAEETREL, UFRENASSBEESXHFRENANS. IRE
ERIEEMNEBRANS, EFFEAEEAREENASEAETX, SEEEB/AREBIESEAX
HE, BEEPIXNRBENZXAEE.

1 /%%

2 * )48 58 SCAF IR 58 7 B 4l T8 58 1 N 2

3 *

A % @param fileName DL

5 * @param pos i 8 SO i E AL B

6 * @param insertContent ¥8E AFIITEE A E BAH N IIFE € N A
7 */

8 public static void insert(String fileName, long pos,

9 String insertContent) throws IOException {
10 RandomAccessFile raf = null;

11 /B — AN I SO SR ORAE AN £S04

12 File tmp = File. createTempFile (“tmp”, null);

13 FileOutputStream tmpOut = null;

14 FileInputStream tmpIn = null;

15 tmp. deleteOnExit () ;

16 try {

17 raf = new RandomAccessFile (fileName, “rvw”);
18 tmpOut = new FileOutputStream (tmp) ;

19 tmpIn = new FileInputStream(tmp) ;
20 raf. seek (pos) ;
21 e T AR AN S R NI B SO R R A
22 byte[] bbuf = new byte[64];
23 // BT ORAF SE B S B ) 715 4
24 int hasRead = 0;
25 / /A RAERR 7 S HER N S B
26 while ((hasRead = raf.read(bbuf)) > 0) {
27 / /¥R B 5 N M I S
28 tmpOut. write (bbuf, 0, hasRead) ;
29 }
30 [/ N AN
31 /B e SR B R E L Blpos i E
32 raf. seek (pos) ;
33 //IBINTEEAEN A 2
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raf. write (insertContent. getBytes()) ;

35 / /BN B SRR AR ) A 2
36 while ((hasRead = tmpIn.read(bbuf)) > 0) {
37 raf.write(bbuf, 0, hasRead);
38 }
39 } finally {
40 if (raf != null) {
11 raf. close() ;
42 }
13 }
14 }
NIO:Files
1 Files. exists(path) ; //true
2

w

FUH: list
BIO
IR H—N B R RRE

1 public static void listAllFiles(File dir) {

2 if (dir == null || !dir.exists()) {

3 return;

4 }

5 if (dir.isFile()) f{

6 System. out. println(dir. getName ()) ;
7 return;

8 }

9 for (File file : dir.listFiles()) {

10 listAllFiles(file) ;

M Java7 FFER, ®ILAER Paths #0 Files (& File,
Si#l: copy

BIO

1 import java. io.FilelnputStream;

2 import java.io.FileOutputStream;

) import java.io. IOException;

4

5 /%

6 s I SO A N T A R SIS AR £ 52 A

7 */

8 public class CopyDemo f{

9 public static void main(String[] args) throws IOException {
10 // R SCAR i N S AR S ) S A

11 FileInputStream fis = new FilelInputStream(”01. rmvb”);
12 / /SO Sin H It 1a) S2) SC AR o NS R s
13 FileOutputStream fos = new FileOutputStream(”01 cp.rmvb”);

14 int d;//%E X—AAER, T ICSERREE R K30
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Do Do

Do
o

long start = System. currentTimeMillis () ;//FRHC4 AT R G [A]
while ((d = fis.read()) != -1) {
fos.write(d);
}
long end = System. currentTimeMillis() ;
System. out. println (" & #|5¢ ¥ FENR 7 + (end — start) + “ms”);
fis. close();

fos. close() ;

1

/ /G X T

"7 java

public static void copyFile(String src, String dist) throws IOException {
FileInputStream in = new FileInputStream(src);

FileOutputStream out = new FileOutputStream(dist) ;

byte[] buffer = new byte[20 * 1024];

int cnt;

// read () #ZiLHL buffer. length NFT

// IRIBNR A SR BRI AN £

// 3B -1 B EFRIR RS eof, RISCAFRE

while ((cnt = in.read(buffer, 0, buffer.length)) != -1) {

out. write (buffer, 0, cnt);

in. close() ;

out. close () ;

package com. howtodoinjava. examples. io;

import java.io.File;
import java.io. IOException;
import java.nio. file.Files;

import java.nio. file. StandardCopyOption;

public class DirectoryCopyExample

{
public static void main(String[] args) throws IOException
{
//Source directory which you want to copy to new location
File sourceFolder = new File (“c:\\temp”);
//Target directory where files should be copied
File destinationFolder = new File (“c:\\tempNew”) ;
//Call Copy function
copyFolder (sourceFolder, destinationFolder) ;
}
/%%
% This function recursively copy all the sub folder and files from sourceFolder to
destinationFolder

* %/

private static void copyFolder (File sourceFolder, File destinationFolder) throws IOException

{
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26 //Check if sourceFolder is a directory or file
27 //1f sourceFolder is file; then copy the file directly to new location
28 if (sourceFolder. isDirectory())
29 {
30 //Verify if destinationFolder is already present; If not then create it
31 if (!destinationFolder. exists())
32 {
3B destinationFolder. mkdir () ;
34 System. out. println(“Directory created :: ” + destinationFolder) ;
35 }

36
37 //Get all files from source directory
38 String files[] = sourceFolder. list();
39

A0 //Iterate over all files and copy them to destinationFolder one by one
41 for (String file : files)

12 {

13 File srcFile = new File(sourceFolder, file);
44 File destFile = new File(destinationFolder, file);

A5
46 //Recursive function call
17 copyFolder (srcFile, destFile);
48 }
49 }
50 else
51 {
52 //Copy the file content from one place to another
53 Files. copy (sourceFolder. toPath(), destinationFolder. toPath(),
StandardCopyOption. REPLACE EXISTING) ;
54 System. out. println(“File copied :: ” + destinationFolder) :
55 }
56
57 }
58
59 Output:
60
61 Directory created :: c:\tempNew
62 File copied :: c:\tempNew\testcopied. txt
63 File copied :: c:\tempNew\testoriginal. txt
64 File copied :: c:\tempNew\testOut. txt
common-util

1 private static void fileCopyUsingApacheCommons() throws IOException

2 {

3 File fileToCopy = new File(“c:/temp/testoriginal. txt”);

| File newFile = new File(“c:/temp/testcopied. txt”);

®

6 FileUtils. copyFile (fileToCopy, newFile):

7

8 // OR

9

10 T0Utils. copy (new FileInputStream(fileToCopy), new FileOutputStream(newFile)) ;
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HE&: delete

NIO

1 public class DeleteDirectoryNIOWithStream

2 {

3 public static void main(String[] args)

4 (

5 Path dir = Paths. get(“c:/temp/innerDir”) ;

6

7 Files. walk (dir)

8 . sorted (Comparator. reverseOrder ())

9 .map (Path: :toFile)

10 . forEach (File: :delete) ;

11 }

12 }

apache commons-io

1 public class DeleteDirectoryNIOWithStream

2 {

3 public static void main(String[] args)

! {

5 Path dir = Paths. get(“c:/temp/innerDir”) ;
6

7 Files. walk (dir)

8 . sorted (Comparator. reverseOrder ())
9 .map (Path: :toFile)

10 . forEach (File: :delete) ;

eliEcreate

BIO: createNewfFile

File.createNewFile() i BURH 4. LLTTiRREIR/RIE-

o YNERSZABIEERLTH, NiR[Etrue.
o MNRNHEEFETIRERTEMFRERELY, NiRElfalse .
o WHIERSGEH ST EEYE

1 File file = new File(“c://temp//testFilel. txt”);

3 //Create the file
4 if (file.createNewFile())
5 {

6 System. out. println(“File is created!”);

7 } else {

8 System. out. println(“File already exists.”);
9 }

10

11 //Write Content

12 FileWriter writer = new FileWriter (file) ;

13 writer.write(“Test data”):

14 writer. close();
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BIO: FileOutputStream
FileOutputStream.write() 73 ZBaEIE— M M4HAREFBEARS .

1 String data = “Test data”;

[\

3 FileOutputStream out = new FileOutputStream(“c://temp//testFile2. txt”);

5 out. write (data. getBytes()) ;

6 out. close () ;

NIO
Files.write() @RI MHHIRIESE, MREHEKERE, NWAIZEIERITEIETIE.

R AITEANX Y . BTER—charFdl, FHZIMFSAXE, BTHEFERIlne separatorf
1k,

1 String data = “Test data”;
2 Files.write (Paths. get (“c://temp//testFile3. txt”), data.getBytes());

| //or
6 List<String> lines = Arrays.asList(“1st line”, ”“2nd line”);

8 Files.write (Paths. get ("file6. txt”)

9 lines,

10 StandardCharsets. UTF 8,

11 StandardOpenOption. CREATE
12 StandardOpenOption. APPEND) ;

BN : wrirte&append

o appendt&z;, {#FHBufferedWritter , PrintWriter, FileOutputStream#[IFilessSIEHNFIBNNEjavardlY
Files, EFMBRGIH, EITAESEANNXER, SEMEERTE_NSEtrue , ToNZSU4ELA
append mode¥TFF

BlO:BufferedWriter
1BidBufferedwriter, H{TE/DEIIOERIE, 1R T 8L,

1 public static void usingBufferedWritter() throws IOException

2 {
3 String fileContent = “Hello Learner !! Welcome to howtodoinjava.com. ”;
1
5 BufferedWriter writer = new BufferedWriter (new FileWriter (“c:/temp/samplefilel. txt”));
6 writer. write(fileContent) ;
7 writer. close();
8 }
BIO:PrintWriter

{ERRPrintwriter ST LAISIAB NI


af://n5787
af://n5790
af://n5794
af://n5798
af://n5802

1 public static void usingPrintWriter() throws IOException

2 {

3 String fileContent = “Hello Learner !! Welcome to howtodoinjava.com. ”;
1

5 FileWriter fileWriter = new FileWriter (“c:/temp/samplefile3. txt”);

6 PrintWriter printWriter = new PrintWriter (fileWriter) ;

7 printWriter. print (fileContent) ;

8 printWriter. printf("Blog name is %s”, “howtodoinjava.com”) ;
9 printWriter. close() ;
10 }

BIO:FileOutputStream

fsEAFileOutputStream 1§ _IHBIEHESANSUY . FileOutputStreamFIFENFIAF 1o, BIANEHREL
B, BERSFFhn, BERERFilewriter,

1 public static void usingFileOutputStream() throws IOException
2 {

3 String fileContent = “Hello Learner !! Welcome to howtodoinjava.com. ”;

1

5 FileOutputStream outputStream = new FileOutputStream(”c:/temp/samplefiled. txt”);
6 byte[] strToBytes = fileContent. getBytes() ;

7 outputStream. write (strToBytes) ;

8

9 outputStream. close () ;

10 }

BlO:DataOutputStream

DataOutputStream SoiF M FRFE R LART BABRIS TG RIGJavaiE R B E NI IR, A5, NAEERAILA
(EFREIRMNRSRIZ RIS,

1 public static void usingDataOutputStream() throws IOException

2 {

3 String fileContent = “Hello Learner !! Welcome to howtodoinjava.com.”;

1

5 FileOutputStream outputStream = new FileOutputStream(”c:/temp/samplefiles. txt”);
6 DataOutputStream dataOutStream = new DataOutputStream(new

BufferedOutputStream(outputStream)) ;
7 dataOutStream. writeUTF (fileContent) ;

8
9 dataOutStream. close () ;
10 }

NIO:FileChannel

FileChannelATFBFHEEY, B, MRETFOERAESCE. WNREBLMIEAIY, NUFileChannelATEELLFREEIORR,
NiHBEY LS Z N R EIEER,

1 public static void usingFileChannel () throws IOException

2 {

) String fileContent = “Hello Learner !! Welcome to howtodoinjava.com.”;

l

5 RandomAccessFile stream = new RandomAccessFile (“c:/temp/samplefile6. txt”, “rw”);
6 FileChannel channel = stream. getChannel () ;

byte[] strBytes = fileContent. getBytes() ;
8 ByteBuffer buffer = ByteBuffer.allocate(strBytes. length) ;

-~
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9 buffer. put (strBytes) ;
10 buffer. flip() ;

11 channel. write (buffer) ;
12 stream. close () ;

13 channel. close () ;

NIO:Files§#5F %

1 public static void usingPath() throws IOException

2 {

3 String fileContent = “Hello Learner !! Welcome to howtodoinjava.com. ”;
1

5 Path path = Paths. get (“c:/temp/samplefile7. txt”);

6

7 Files.write(path, fileContent. getBytes()) ;

8 1

9
10 public static void usingPath() throws IOException
11 {
12 String textToAppend = “\r\n Happy Learning !!”; //new line in content
13
14 Path path = Paths. get(“c:/temp/samplefile. txt”);
15
16 Files.write(path, textToAppend. getBytes(), StandardOpenOption.APPEND); //Append mode
17 }

iZEHY: read

Bl10:BufferedReader}&Z{TiiE
1 //Using BufferedReader and FileReader — Below Java 7

3 private static String usingBufferedReader (String filePath)

4 {

5 StringBuilder contentBuilder = new StringBuilder();

6 try (BufferedReader br = new BufferedReader (new FileReader (filePath)))
7 {

8

9 String sCurrentLine;

10 while ((sCurrentLine = br.readLine()) != null)

11 {

12 contentBuilder. append (sCurrentLine). append ("\n”) ;
13 }

14 }

15 catch (IOException e)

16 {

17 e. printStackTrace () ;

18 }

19 return contentBuilder. toString() ;

BIO:FilelnputStream iZHFT

1 import java.io.File;

2 import java. io.FileInputStream;

4 public class ContentToByteArrayExample
5 {
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6 public static void main(String[] args)

7 {
8
9 File file = new File("C:/temp/test. txt”);
10
11 readContentIntoByteArray (file) ;
12 }
13
14 private static byte[] readContentIntoByteArray (File file)
15 {
16 FileInputStream filelnputStream = null;
17 byte[] bFile = new byte[(int) file.length()];
18 try
19 {
20 //convert file into array of bytes
21 fileInputStream = new FilelnputStream(file) ;
22 fileInputStream. read (bFile) ;
23 fileInputStream. close() ;
24 for (int i = 0; i < bFile. length; i++)
25 {
26 System. out. print ((char) bFile[i]);
27 }
28 }
29 catch (Exception e)
30 {
31 e.printStackTrace () ;
32 }
89 return bFile;
34 }
35}
NIO:Files}Z{TiE

lines() AN IEEN R E1TLAR TG R, FHiEstream#HIERIERIET. FRIEENZ=FEREX
HHRNFTHRRENFR.

readAllBytes()/5i%reads all the bytes from a file , ZJF A BIREIEEFIBEEE5 | & / OfEiREE =
TR R ERT KA.

1 import java.io. IOException;

2 import java.nio. charset. StandardCharsets;
3 import java.nio. file.Files;

! import java.nio. file.Paths;

5 import java.util.stream. Stream;

7 public class ReadFileToString

8 {

9 public static void main(Stringl] args)

10 {

11 String filePath = “c:/temp/data. txt”;

12

13 System. out. println( readLineByLineJava8( filePath ) );
14 }

15

16

17 //Read file content into string with — Files.lines(Path path, Charset cs)
18

19 private static String readLineByLineJava8(String filePath)
20 {
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21 StringBuilder contentBuilder = new StringBuilder() ;

22

23 try (Stream<{String> stream = Files. lines( Paths. get (filePath)
StandardCharsets. UTF 8))

24 {

25 stream. forEach(s —> contentBuilder. append (s). append ("\n”)) ;

26 }

27 catch (IOException e)

28 {

29 e. printStackTrace () ;

30 }

Bl

32 return contentBuilder. toString() ;

33 }

34 }

NIO:EENFRBE =T

ENATEFTE, HIIEXEFHEBEStringZ ISR ISR — N FRFE

73

1 import java. io. IOException;
2 import java.nio. file.Files;

3 import java.nio. file.Paths;

® public class ReadFileToString

6 {

7 public static void main(String[] args)

8 {

9 String filePath = “c:/temp/data. txt”;

10

11 System. out. println( readAllBytesJava7( filePath ) ):
12 }

13

14 //Read file content into string with — Files.readAllBytes(Path path)
15

16 private static String readAllBytesJava7(String filePath)
17 {

18 String content = ”7;

19
20 try
21 {
22 content = new String ( Files.readAllBytes( Paths. get (filePath) ) );
23 }
24 catch (IOException e)
25 {
26 e. printStackTrace () ;
27 }
28
29 return content;
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commons-io

1 //Using FileUtils. readFileToByteArray ()
2 byte[] org. apache. commons. io. FileUtils. readFileToByteArray (File file)

! //Using I0Utils. toByteArray
5 byte[] org. apache. commons. io. I0Utils. toByteArray (InputStream input)

Properties

HUSZAIN AEFAEERMEE., BNRINBEEHEENARIE (BEENAERSIHER) |
B (3RY) BIFEESEEHFEMXLEGERE G LIRS,

EXANME RS ANEFEF, F3)(FERProperties.load()/5iE1EE Javas fProperties.load() 314 . A5,
A& Properties.setProperty () 3/ ERGFT B ES Nfile ,

o SEBSLAIREMES

1 import java.io. IOException;
2 import java.io. InputStream;
3 import java.util.Properties;

4 import java.util. Set;

6 public class PropertiesCache

7 {

8 private final Properties configProp = new Properties();
9

10 private PropertiesCache ()

11 {

12 //Private constructor to restrict new instances

13 InputStream in = this. getClass(). getClassLoader (). getResourceAsStream(”app. properties”) ;

14 System. out. println("Read all properties from file”);
15 try {

16 configProp. load(in) ;

17 } catch (IOException e) {

18 e. printStackTrace () ;

19 }

20 }

21

22 //Bill Pugh Solution for singleton pattern
23 private static class LazyHolder

24 {

25 private static final PropertiesCache INSTANCE = new PropertiesCache() ;
26 }

27

28 public static PropertiesCache getInstance ()
29 {

30 return LazyHolder. INSTANCE;

31 }

32

33 public String getProperty(String key) {

34 return configProp. getProperty (key) ;

35 }

36

public Set<{String> getAllPropertyNames () {

38 return configProp. stringPropertyNames () ;
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11 public boolean containsKey (String key) {

12 return configProp. containsKey (key) :

#h7E: ERSPIERE SN R HIR

XM E A TEHgetinstance(\ BT A ENIEERSWIEZ LazyHolder, LazyHolderfENNEII TR LILHIN,
—NEESHISingleton, EAFIE T classloaderBIHLEISRERIEFIIA L instancelt RBE—MEFE, Frld
SingletonBERE—, BEELTEN, XML LML, 2807 —L, BN T&ERS, NERTRS
THSRAIMERERA.,

1 public class Singleton {

2 private static class LazyHolder {

3 private static final Singleton INSTANCE = new Singleton() ;
| }

5 private Singleton () {}

6 public static final Singleton getInstance() {

7 return LazyHolder. INSTANCE;

Resource File
ClassLoader5 | FE MM FRFEFFRIRIRE HiEBS, INE L T SCAMEFRIS .

1 package com. howtodoinjava. demo;
3 import java.io.File;
A import java. io. IOException;

5 import java.nio. file.Files;

7 public class ReadResourceFileDemo

8 {

9 public static void main(String[] args) throws IOException

10 {

11 String fileName = “config/sample. txt”;

12 ClassLoader classLoader = new ReadResourceFileDemo (). getClass (). getClassLoader () ;
13

14 File file = new File(classLoader. getResource (fileName). getFile()) ;
15

16 //File is found

17 System. out. println(“File Found : ” + file.exists());

18

19 //Read File Content

20 String content = new String(Files. readAl1Bytes(file. toPath())):

21 System. out. println(content) ;

22 }

Do
—
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fEspring RaJLLXHE
1 File file = ResourceUtils. getFile(“classpath:config/sample. txt”)

3 //File is found
| System. out. println (“File Found :

”

+ file.exists());
6 //Read File Content

7 String content = new String(Files.readAllBytes (file. toPath())) :
8 System. out. println(content) ;

ESutfSEHE

1 import java. io.BufferedWriter;
2 import java.io.File;
3 import java. io.FileOutputStream;

| import java. io. IOException;
5 import java. io.OutputStreamWriter;
6 import java. io. UnsupportedEncodingException;

( import java.io.Writer;

9 public class WriteUTF8Data
10 {

11 public static void main(String[] args)

12 {

13 try

14 {

15 File fileDir = new File(“c:\\temp\\test. txt”);

16 Writer out = new BufferedWriter (new OutputStreamWriter (new FileOutputStream(fileDir)
"UTF")) -

17 out. append ("Howtodoin java. com”) . append ("\r\n”) ;

18 out. append ("UTF-8 Demo”). append ("\r\n”) ;

19 out. append ("&AHd = ddlg * d|$|§ ). append ("\r\n”) ;

20 out. flush() ;

21 out. close() ;

22 } catch (UnsupportedEncodingException e)

23 {

24 System. out. println(e. getMessage()) ;

25 } catch (IOException e)

26 {

27 System. out. println(e. getMessage()) ;

28 } catch (Exception e)

29 {

30 System. out. println(e. getMessage()) ;

31 }

32 }

33 }

1 import java. io.BufferedReader;

2 import java.io.File;

import java. io.FilelnputStream;

1 import java. io. IOException;

import java. io. InputStreamReader;

6 import java. io. UnsupportedEncodingException;

-~

8 public class ReadUTF8Data
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10 public static void main(String[] args)

11 {

12 try {

13 File fileDir = new File(“c:\\temp\\test. txt”);
14

15 BufferedReader in = new BufferedReader (
16 new InputStreamReader (

17 new FileInputStream(fileDir), “UTF8”)):
18

19 String str;

20

21 while ((str = in.readLine()) != null) {
22 System. out. println(str) ;

23 }

24

25 in.close();

26 }

27 catch (UnsupportedEncodingException e)

28 {

29 System. out. println(e. getMessage ()) ;
30 }

31 catch (IOException e)

32 {

33 System. out. println(e. getMessage ()) ;
34 }

35 catch (Exception e)

36 {

37 System. out. println(e. getMessage()) ;
38 }

39 }

MIZHISEEERA
console¥J5R

1 private static void usingConsoleReader ()

2 {
3 Console console = null;
! String inputString = null;
5 try
6 {
7 // creates a console object
8 console = System. console () ;
9 // if console is not null
10 if (console != null)
11 {
12 // read line from the user input
13 inputString = console. readLine ("Name: ”);
14 // prints
15 System. out. println ("Name entered : ” + inputString);
16 }
17 } catch (Exception ex)
18 {
19 ex. printStackTrace () ;
20 }
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System.infJ%&

1 private static void usingBufferedReader ()

2 {

3 System. out. println ("Name: ”);

| try{

5 BufferedReader bufferRead = new BufferedReader (new InputStreamReader (System. in)) ;
6 String inputString = bufferRead. readLine () ;

7

8 System. out. println("Name entered : ” + inputString);
9 }
10 catch (I0Exception ex)
11 {
12 ex. printStackTrace () ;
13 }

14 }

HINESZ89Scanner

1 private static void usingScanner ()

2 {
3 System. out. println("Name: ”);
1
® Scanner scanln = new Scanner (System. in) ;
6 String inputString = scanln.nextLine();
7
8 scanln. close() ;
9 System. out. println("Name entered : ” + inputString);
10 }

REstring BRI

ByteArraylnputStream

1 import java. io.ByteArraylnputStream;

2 import java. io. InputStream;

! public class ConvertStringToInputStreamExample

5 {

6 public static void main(String[] args)

7 {

8 String sampleString = “howtodoinjava. com”;

9

10 //Here converting string to input stream

11 InputStream stream = new ByteArrayInputStream(sampleString. getBytes());
12 }

13 }

apach.lOUtils
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1 import java. io. InputStream;

2 import org. apache. commons. io. I0Utils;

1 public class ConvertStringToInputStreamExample

5 {

6 public static void main(String[] args)

7 {

8 String sampleString = “howtodoinjava. com”;

9

10 //Here converting string to input stream

11 InputStream stream = I0Utils. tolnputStream(sampleString) ;
12 }

13 }

4. 10%3R

E27114
IR — I ISR TS, FSEEEEE.

F5{L: ObjectOutputStream.writeObject()
REFL: ObjectinputStream.readObject()

FEXHFSEEHITFIIN, BAFRFIMRRRFNSRIRTS, STXER

Serializable

BT RS,

FrELRISSTEESLIN Serializable O, BRE—MNE, IRBEASERESIN, BRURAETRE

ARETEHITRII, STHSE.

1 public static void main(String[] args) throws IOException, ClassNotFoundException {

3 A al = new A(123, “abc”);
4 String objectFile = “file/al”;

6 ObjectOutputStream objectOutputStream = new ObjectOutputStream(new

FileOutputStream(objectFile)) ;
7 objectOutputStream. writeObject (al) ;
8 objectOutputStream. close () ;

10 ObjectInputStream objectInputStream = new ObjectInputStream(new
FileInputStream(objectFile)) ;
11 A a2 = (A) objectInputStream. readObject () ;

12 objectInputStream. close () ;

13 System. out. println(a2) ;

14}

15

16 private static class A implements Serializable {
17

18 private int x;

19 private String y;

1 A(int x, String y) {
29 this.x = x;

23 this.y = y;
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()

@0verride

-~

public String toString() {

o¢]

RSl =7 a % 4 "o ”Y =7 4 v

w Do Do Do Do Do
©
—

o
—

transient

transient XEFALUE—LRBIERSWFTIL.

ArrayList FRZREEUHEATENH elementData 2 transient (1R, EAXNMEERNTT BRI, FHAZM
Bz EEEER, RAHAEERENASEHFI. BYEEFIIHRFIISE, EELL
REFFWER+HBE RN BRI D EUE.

1 private transient Object[] elementData;

5. I0fI4&

RISz R
Java FREYRILESTHE:

o InetAddress: FRFZFR/RWILE EAUREAETR, B IP itelt;
e URL: Z—&RENFT;

* Sockets: {8 TCP HMYSCIIMLRIE(S;

« Datagram: {#FH UDP Y SCIIMLRIE(E.

InetAddress
RELNBHIMEIERE, REEEEERSHIAREFELA.

1 InetAddress. getByName (String host) ;
2 InetAddress. getByAddress (byte[] address) ;

URL
BJLAE M URL RIEENF iU,

public static void main(String[] args) throws IOException f{
URL url = new URL (“http://www. baidu. com”) ;

/% FHR %/

6 InputStream is = url. openStream() ;

7

8 [ TR %/

9 InputStreamReader isr = new InputStreamReader (is, “utf-87):
10

11 /x RRALEAFTIRE */

12 BufferedReader br = new BufferedReader (isr) ;

14 String line;
115 while ((line = br.readLine()) != null) {
16 System. out. println(line) ;
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19 br. close() ;
20}

Sockets
e ServerSocket: PR55EBimE

o Socket: ZEFimdE
o RSEMZFimE InputStream F OutputStream HITHINHEIH.

Server Client
ServerSocket(port)
v Socket(host port)
accept()
OutputsS |« >
utpufStream < > OutputStream ]
[ TnputSt 1 f
il 1 InputStream ]
v v
close() close()
& cyc2o018

Datagram

 DatagramSocket: JBF3
o DatagramPacket: ZiEEZE

BIO Socketfwiz
1 public class PlainOioServer {
2
3 public void serve(int port) throws IOException f{
4 final ServerSocket socket = new ServerSocket (port) ; //1
5 try {
6 for (;;) {
7 final Socket clientSocket = socket.accept () ; //2
8 System. out. println(“Accepted connection from ” + clientSocket) ;
9
10 new Thread(new Runnable() { //3
11 @0verride
12 public void run() {
13 OutputStream out;
14 try {
15 out = clientSocket. getOutputStream() ;
16 out.write ("Hi!\r\n”. getBytes (Charset. forName ("UTF-8"))) ;
//4
17 out. flush() ;
18 clientSocket. close() ; //5
19

20 } catch (IOException e) f{
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21 e.printStackTrace () ;

22 try {

23 clientSocket. close() ;

24 } catch (IOException ex) {

25 // ignore on close

26 }

27 }

28 }

29 1. start(); //6

30 }
31 } catch (IOException e) {

32 e. printStackTrace () ;

NIO Socket{wiE
1 public class NIOServer f{
3 public static void main(String[] args) throws IOException {
5 Selector selector = Selector. open() ;
{ ServerSocketChannel ssChannel = ServerSocketChannel. open() ;
8 ssChannel. configureBlocking (false) ;
9 ssChannel. register (selector, SelectionKey. OP ACCEPT) ;
11 ServerSocket serverSocket = ssChannel. socket () ;
12 InetSocketAddress address = new InetSocketAddress(”127.0.0.1”, 8888);
13 serverSocket. bind (address) ;

15 while (true) {

17 selector. select () ;

18 Set<{SelectionKey> keys = selector. selectedKeys () ;

19 Tterator<SelectionKey> keylterator = keys.iterator();
20

21 while (keyIterator.hasNext()) {

3 SelectionKey key = keylIterator.next() ;

24

25 if (key.isAcceptable()) f{

26

27 ServerSocketChannel ssChannell = (ServerSocketChannel)
key. channel () ;

28

29 /) RS AR N HIERL A 1 SocketChannel

30 SocketChannel sChannel = ssChannell. accept() ;

31 sChannel. configureBlocking (false) ;

BY)

33 /) XA W B T N s

34 sChannel. register (selector, SelectionKey.OP READ) ;

85

36 } else if (key.isReadable()) {

38 SocketChannel sChannel = (SocketChannel) key. channel () ;
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39 System. out. println (readDataFromSocketChannel (sChannel)) ;

10 sChannel. close () ;

|1 }

12

13 keyIterator. remove () ;

14 }

15 }

16 }

17

18 private static String readDataFromSocketChannel (SocketChannel sChannel) throws IOException {

50 ByteBuffer buffer = ByteBuffer.allocate (1024) ;
51 StringBuilder data = new StringBuilder();

52
B3 while (true) {
54
55 buffer. clear () ;
56 int n = sChannel. read (buffer) ;
57 if (n==-1 {
58 break;
59 }
60 buffer. flip() ;
61 int limit = buffer. limit() ;
62 char[] dst = new char[limit];
63 for (int i =0; i < limit; i++) {
64 dst[i] = (char) buffer.get(i);
65 }
66 data. append (dst) ;
67 buffer. clear () ;
68 }
69 return data. toString() ;
70 }
71 }

1 public class NIOClient {

3 public static void main(String[] args) throws IOException {
| Socket socket = new Socket (”127.0.0.1”7, 8888):
5 OutputStream out = socket. getOutputStream() ;
6 String s = “hello world”;

7 out. write (s. getBytes()) ;

8 out. close() ;

9 }

0}

BH/\&E =4
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RaIEEiA
fta=RE
BB NMEME D EENEMUSRATEMUM kY, EH AEEa IEHEF11EM RRESE
(Field) . ¥8i&75% (Constructor) . pBERFE (Method) .
ERRSIARIR =
. i

L £ BFETEER FJLURERYSR, BINTERRRIENE

2. 8, NMIRSEFAITY R, ReNBINERER, HEIINBER;

3. MTFEEA—INK, SREERRERE, HEBMEX N RNERIEADE, X THEHT—
IR, EREBRARCH—MESSE.

L MEEERRR: Java RPEET LSRR, JWM TGENXENSRBHTHN, BitEd
TR FRD B IE R R PSR E(R.

2. B2 FRRNEREFOE—NIERERFIIMEPIET, UREFERER
#l, BAREERRRET.

3. Rl REASITFHUBIMT —EFERRAITAVERE, BATIEFESHImRYE, S
FARERNHHSRANZ ST ARG,

Class XSRAIFRAN A (5
3REY Class R/

1. Class. forName ("42844")

RACIBNER, BREBFDIEXMNE#HATS, RERE Class MR, ZRT BEXMH +, BER2E
MEECEX A, BT IEEECE S RINEEE.

2. 24 class
EHEMER, BIIEBH class BUIRN, SHT SEHIER,
3. Xf%. getClass()

EATRIBIER, eetClass O BXAE Object 3P, RPFTESERREMERIZITIE, AT MRRIIRFT
8 g9,

BAIIEREN— Person 3, FTREERGITHEEATNNE,
package com. cunyu;

1
2
3 /%%
{
5

* @author : cunyu
* @version : 1.0
6 % @className : Person

7 * @date : 2021/4/7 22:37
8 * @description : Person &

9 */

11 public class Person {

12 private int age;

1 private String name;
14 public long id;

15 public long grade;


af://n5928
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protected float score;

protected int rank;

public Person(int age, String name, long id, long grade, float score, int rank) {
this. age = age;
this. name = name;
this. id = id;
this. grade = grade;
this. score = score;

this. rank = rank;

public Person() {

}

public int getAge() {

return age;

public void setAge(int age) {

this. age = age;

public String getName() {

return name;

public void setName(String name) {

this. name = name;

public long getId() {

return id;

public void setId(long id) {
this. id = id;

public long getGrade() {

return grade;

public void setGrade(long grade) {
this. grade = grade;

public float getScore() {

return score;

public void setScore(float score) {

this. score = score;

public int getRank() ({

return rank;



76 public void setRank(int rank) {

7 this. rank = rank;

78 }

79

80 @override

81 public String toString() {

82 final StringBuffer sb = new StringBuffer ("Person{”);
83 sb. append (“age=") . append (age) ;

84 sb. append (", name=""). append (name) . append (" \" ") ;
85 sh. append (”, id="). append(id) ;

86 sh. append (7, grade="). append (grade) ;

87 sb. append (", score=").append(score) ;

88 sh. append (”, rank=").append (rank) ;

89 sb. append ("} ") ;

90 return sb. toString() ;

EXEF Person RKZIE, BN 3 MARRIGIUHIRE Class MR, FHERENEEHERE.

1 package com. cunyu;
2
3 /%%

4 * @author : cunyu

5 * @version : 1.0

6 * @className : Demol

7 * @date : 2021/4/7 23:29

8 % @description : Class XFRHIFREL

9 */

10

11 public class Demol {

12 public static void main(String[] args) throws ClassNotFoundException {
13 // FE—F 5, Class. forName ("42K4")

14 Class classl = Class. forName (“com. cunyu. Person”) ;
15 System. out. println(classl) ;

16

17 // H R, K4 class

18 Class class2 = Person. class;

19 System. out. println(class2) ;

20

21 // E=FR, HH. getName ()

22 Person person = new Person() ;

23 Class class3 = person. getClass() ;

24 System. out. println(class3) ;

25

26 // FERL =AM RS A A [

27 System. out. println(classl == class2) ;

28 System. out. println(classl == class3) ;



1.CUnyu.

com.cunyu.Person

ExiEt, SANEEBEHALCRERREIZRD true , RBEIE EIA=MTEREAY Class 33
SERE—, A—NFHEXME (. class ) E—RETEERASWIME—IX.

Class XRBY{EFH
AR REES

Bix 1588

REIEE—NME Ficld MRRSTHILGRAIEEIRORIFRER

Field[] getFields() NN "
HRANAHFEENTSR

Field getField(String REI— Field MR, BRIRLFRTIIRSGEOIEELATLKR
IlilIllG‘) ?Eﬁ%xﬁ%

Field[] IREIRIELAE Field MR RUIEFRRAVREFE O FPIMEFERE
getDeclaredFields () PUES
Field e P
) BE— Ficld WK, CRBHEROLREONISECHRF
2 ES0E

getDeclaredField (String

flél[ll(—‘)

e Field[] getFields()
package com. cunyu;
import java. lang. reflect.Field;

/k

* @author : cunyu

* @version : 1.0

* @className : Demo2

* @date : 2021/4/7 23:39

% @description : Class XA HIfHH

*/

public class Demo2 {
public static void main(String[] args) throws ClassNotFoundException {

Class classl = Class. forName (“com. cunyu. Person”) ;

Field[] fields = classl. getFields() ;
for (Field field : fields) {
System. out. println(field) ;


af://n5971
af://n5972

public long com.cunyu.Person.id

public leng com.cunyu.Person.grade

Process finlished with exit code 0

BB TIAIRY Person 3, AJLAKIL id | grade BRRZEEER vublic FMEIHRY, RIHIXTTIERERA
TEREEHRFBEH vublic FHEIMEIRREE (BHER) .

o Field getField(String name)
package com. cunyu;
import java. lang. reflect.Field;

/%%

* @author : cunyu

* @version : 1.0

% @className : Demo2

* @date : 2021/4/7 23:39

* @description : Class XA HIfH H

*/

public class Demo2 {
public static void main(String[] args) throws ClassNotFoundException, NoSuchFieldException {

Class classl = Class. forName (“com. cunyu. Person”) ;

Field fieldl = classl. getField(”id”);
System. out. println(fieldl) ;

Field field2 = classl. getField(“age”);
System. out. println(field2) ;

Field field3 = classl. getField(“rank”);
System. out. println(field3) ;

}

public long com.cuny

Process finished with exit code 1

Process finished with exit code 1

M EERIERDHER, 1277 ERERTIRECEHIEERMAT public FHEIRRINREE, T
protected | private FHEIRRIMNREE, &TERTIRNG (BHERE) . MEANEIREMRZE
B, AILUEBIE cet/set FiEskiBR(E, BIMNRESIENT.



// ABRERAVRELEIN Field Ay LT id, IREGFEE id M{E AT LLEE 0 N e kg7
// 1. 3RHL

Field idField = personClass. getField(”"id”);

Person person = new Person() ;

Object idValue = idField. get (person) ;

System. out. println(“id: ” + idValue) ;

// 2. KB

idField. set (person, “13121207);

System. out. println (“person: ” + person) ;

e Field[] getDeclaredFields ()

package com. cunyu;

import java. lang. reflect.Field;

* @author : cunyu

% @version : 1.0

* @className : Demo2

* @date : 2021/4/7 23:39

% @description : Class X} [{#iH

public class Demo2 {

public static void main(String[] args) throws ClassNotFoundException, NoSuchFieldException {

Class classl = Class. forName (“com. cunyu. Person”) ;

Field[] fields = classl. getDeclaredFields() ;
for (Field field : fields) {
System. out. println(field) ;

=

private int com.cunyu.Person.age

private java.lang.String com.cunyu.Person.name

public long com.cunyu.Person.id

public long com.cunyu.Person.grade
protected float com.cunyu.Person.score
protected int com.cunyu.Person.rank

Process finished with exit code 0

MR FERERATR, 1Z5 2 BT REABNRREE, AREREMFFIIRS (REERE) .
e Field getDeclaredField(String name)

package com. cunyu;

import java. lang. reflect.Field;



Vs

* @author : cunyu

% @version : 1.0

* @className : Demo2

* @date : 2021/4/7 23:39

* @description : Class Xt % HIM#H
*/

public class Demo2 {

public static void main(String[] args) throws ClassNotFoundException, NoSuchFieldException f{

Class classl = Class. forName (“com. cunyu. Person”) ;

Field fieldl = classl. getDeclaredField("id”);
System. out. println(fieldl) ;

Field field3 = classl. getDeclaredField (“rank”) ;
System. out. println(field3) ;

Field field2 = classl. getDeclaredField(“age”) ;
System. out. println(field2) ;

—

public long com.cunyu.Person.id
protected int com.cunyu.Person.rank
private int com.cunyu.Person.age

Process finished with exit code 0

MR FERIERETH, %735 ATRBUEERIRETE, AREEARTEEINFTIRS (FEHER
;'S) ° fE,—\EE*U}Eﬁ set . get Hiiﬂ%ﬁ%ﬂyﬂiﬁg private . protected 1;L’r|_JE<JEEyE|\ %j’ 'EE'EEE*UFH
setAccessible ) RBRGHEISHIEINFHIRENE, BUERFEREE.

REMRIERS &

Bix 588

IREIEE—NE Constructor WERESTHILERRAISE
IR A ISR

Constructor<?>[] getConstructors ()

Constructor<T> getConstructor (F<? IR[E]— Constructor XY]'%, iﬁiﬁ%fiﬂg&
>... parameterTypes) Constructor Xﬂ‘%ﬁﬁ:ﬁ’ﬂ%ﬂ’ﬂ? /—\EE’J/L};:E% "éﬂ[

Constructor<?>[] REI—MNRBR Constructor XRFTHIZEFBRIANE
getDeclaredConstructors () Constructor Xg‘%ﬁ’ﬂé&éﬁ%
Constructor<T> S
IR[E[—™ Constructor Xﬁ% 155@%&59&
Constructor XIERFRAIRFIZROMIEERR

getDeclaredConstructor (Z8<?>. . .

\

#

parameterTypes)

package com. cunyu;
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import java. lang. reflect. Constructor;

import java. lang. reflect. InvocationTargetException;

/%%

* @author : cunyu

% @version : 1.0

* @className : Demo3

* @date : 2021/4/8 13:28

% @description : F4idi%f R FREL
*/

public class Demo3 {
public static void main(String[] args) throws ClassNotFoundException, NoSuchMethodException,
I1legalAccessException, InvocationTargetException, InstantiationException {

Class personClass = Class. forName (“com. cunyu. Person”) ;

// L. SREUT A WIS 7%
System. out. println (" T4 fi& J71:7) ;
Constructor[] constructors = personClass. getConstructors () ;
for (Constructor constructor : constructors) f{

System. out. println(constructor) ;

}
// 2. REUEEMIETT %
// ESMETT ik

System. out. println ("2 Wik )77 ;

Constructor constructorl = personClass. getConstructor() ;

System. out. println (constructorl) ;
// BT %

System. out. println ("7 S M)i& J71%7) ;

Constructor constructor2 = personClass. getConstructor (int. class, String.class
long. class, long.class, float.class, int.class);

System. out. println (constructor2) ;

// SRR T30, vl DA B SR @t 4
System. out. println ("ZZ 6@ 6 %7)
// Mk

Object person = constructorl. newlnstance () ;
System. out. println (person) ;
// 5T
Object personl = personClass. newInstance () ;
System. out. println (personl) ;
System. out. println ("7 Z G @6 %7) ;
Object object = constructor2. newInstance (20, “FIFIE”, 1312020, 3, 99.0F, 2):
System. out. println(object) ;



public long com.cuny “son.1id

public Llong com.cunyu.Person.grade

Process finlished with exit code 0

e Constructor<?>[] getConstructors ()

KMTBIE Class EHSFRENGLRRE, 27 ZRTREFTE public FHEIMRUSETSE (B4

o .
RE) ;
e Constructor<T> getConstructor (Z&<?>... parameterTypes)

ZAEATHFEE—IEESHEEEE ublic FHEMMEESE (BIERE) ;

e Constructor<?>[] getDeclaredConstructors ()

I ERTIREEE public FHBIGEIMIETSA (FREHERR) ;

e Constructor<T> getDeclaredConstructor (Z&<?>... parameterTypes)
ZIERTIRINE—IEESHEEEERY public AMEIRAEIETSE (FREHERE) ;

MRENERE E2 T, BT LARIA newlnstance ) FiEROIERIEAISLAI, 45709, TNSRFRIIA0H
ERERTTEN, HWHNRTLAERFIA Class newinstance ) RAGIESLHI.

RENRRTTE

5k

Method[] getMethods ()

Method getMethod (String
name, 2K<{?>..

parameterTypes)

Method[]

getDeclaredMethods ()

Method
getDeclaredMethod (String
name, K. ..

parameterTypes)

package com. cunyu;

L

RERE— MU 75iENSR RS R RRAIRSGEORNRTE 2
AR, BIEERLMSEER AR B SN O 4RSS

REI—MTTENSR, ERRIEFRTRAIKEEOEEATMRTTIE
ESVES

REIE S — MRS ENRRAIREGE ORI ERRRG %, &8
HItFRR RNR, SEaHE, FF, A (8) BafMEsiE,
EREFESRRNTTE

REI—TIENSR, CRREER IS ARIEERBRRITTIESE
POEA

import java. lang. reflect. InvocationTargetException;

import java. lang. reflect.Method;

/%%

* @author : cunyu

% @version : 1.0

* @className : Demo4

* @date : 2021/4/8 13:51

* @description : F% Ui JTEFREL
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x/
public class Demo4 {

public static void main(String[] args) throws ClassNotFoundException, NoSuchMethodException,
InvocationTargetException, IllegalAccessException {

Class personClass = Class. forName (“com. cunyu. Person”) ;

// SREUFTA public B 57k
System. out. println ("3REXTH & H%7) ;
Method[] methods = personClass. getMethods () ;
for (Method method : methods) f{
System. out. println (method) ;

1
J
// SREUR E A PRITTE

System. out. println ("FREUTE & B AR 717 ;
Method getAgeMethod = personClass. getMethod (“getAge”) ;
System. out. println (getAgeMethod) ;

// AT I
Person person = new Person (20, “AfHyiZ”, 1312020, 3, 99.0F, 2):

int age = (int) getAgeMethod. invoke (person) ;
System. out. println(age) ;

publ java.lang.String com.cunyu.Person.toString()
public java.lang.String com.cunyu.Person.getName()
public long com.cunyu.Person.getId()

public void com.cunyu.Person.setName(java.lang.String)
public void com.cunyu.Person.setGrade(long)
public void com.cunyu.Person.setAge{(int)
public void com.cunyu.Person.setScore(float)
public void cunyu. y .setRar

public float com.cunyu.Person.getScore()
public long com.cunyu.Person.getGrade()
public void com.cunyu.Person.setId{long)
public int com.cunyu.Person.getRank()

public int com.cunyu.Person.getAge

public final void java.lang.Object it() throws java.lang.InterruptedException

public final void 2 .Object it(long,int) t ang.InterruptedException

public final native void .lang.0Object.wait(long) throws java.lang.InterruptedException

public boolean j . va.lang.0Object)

public native int java.lang.0Object.hashCode()

public final native java.lang.Class java.lang.Object.getClass()
public final native void java.lang.Object.notif

public final native void java.lang.Object.notifyALlLl()

public int com.cunyu.Person.getAge()

20

e \Method[] getMethods ()
FBF3RENHERIZRAIFTE public FMEIRAIRLERTTIE (BHERZE) .

e Method getMethod(String name, 2B<?>... parameterTypes)

AT SRE MR RE— MEERTR vublic FHMEIHIRRTTE (BIER%) .



o Method[] getDeclaredMethods ()
FAFRENERIZEAFE public FTMEIRRIRRTGE (FAEIERE) .

o Method getDeclaredMethod (String name, 2$<?>... parameterTypes)
FFRENERZEINE—MEEER public FTBIMRIRRRTGE (AEEXRSE) .
M BREEIRNRRG ARG, NMRERITE—ATDE, FJLER invoke 0 IiERFUTIZGIE.
IRENER

package com. cunyu;

* @author : cunyu

% @version : 1.0

* @className : Demob

* @date : 2021/4/8 14:06
* @description : FREN4Z
Y

/

public class Demo5 {

public static void main(String[] args) throws ClassNotFoundException {
Person person = new Person() ;

Class personClass = person. getClass() ;

String className = personClass. getName () ;

System. out. println(className) ;

com.cunyu.Person

Process finlished with exit code ©

e String getName ()
MERRRFRERAA, BFRABRNE Class WRZfE, NRAMEXRNEE, FMAILUER getNane O
SIRBUZEI2 A,
REFSERHY
RIZENBUTER: EAMERAIBEHET, HIBEBRAIREREIINSR, HHITHHPGE.

RS, BeAIATLAET BEEXM + RES AUSZURSEIMX—8R, X st 2R JBERTRERFIE
fiti, BFIEARE, RFBEIEREE GRS ARESU B SEIXI R AIIIEE,

BRIRFEAIEWNE, — Student , — Teacher , MEENXIT;

package com. cunyu;

* @author : cunyu

% @version : 1.0

* @className : Teacher

* @date : 2021/4/8 15:15

% @description : iz


af://n6086
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*/

public class Teacher {
private String name;

private int age;

public void teach() {
System. out. println ("ZL5H A “);

package com. cunyu;

/%%

* @author : cunyu

* @version : 1.0

* @className : Student

* @date : 2021/4/8 15:16
% @description : AR

*/

public class Student {
private String name;

private float score;

public void study() {
System. out. println ("UFUF24>], KK e OF

BRI INER, BEFTEALTLE:
L BEUENSRNERBNER TG A EERE XA+,

E)‘{E’\Jﬁﬂ%jﬁi prop. properties , ,E\:EF'EEP\]E@,}E className F[ methodName ﬁﬁ\ﬁ'&, ﬁj\%[]{‘bie
ENERXBNERAGENEF. —PEAELFIIIT, D3RS Student BRFIBA study 975

iio

1

9

2

className=com. cunyu. Student

methodName=study

- RREEETINEEEEE X

// BRI & SR R
Properties properties = new Properties() ;
// Iz e B S

ClassLoader classLoader = ReflectTest. class. getClassLoader () ;

InputStream inputStream = classLoader. getResourceAsStream("prop. properties”);

properties. load (inputStream) ;

// SR B SO 5 SR EH s
String className = properties. getProperty(“className”) ;

String methodName = properties. getProperty (“methodName”) ;

3. MARSIHEARBEINHEIATT;

// Tt A 7

Class name = Class. forName (className) ;



4. BEFF nevinstance ) FiABIEENIS;

1/ B S

2 Object object = name.newlnstance () ;

5 BENERIA invoke ) EEHRITHIE;

1 // REGFAT I
2 Method method = name. getMethod (methodName) ;
3 method. invoke (object) ;

BEANTRELERFR:
1 package com. cunyu;

3 import java. io. IOException;
1 import java.io. InputStream;
® import java. lang. reflect. InvocationTargetException;

6 import java. lang. reflect.Method;

7 import java.util.Properties;
8

9 /%%

10 * @author : cunyu

11 % @version : 1.0

12 * @className : ReflectTest

13 * @date : 2021/4/8 15:27
14 % @description : MR
15 */

17 public class ReflectTest {
18 public static void main(String[] args) throws IOException, ClassNotFoundException

T1legalAccessException, InstantiationException, InvocationTargetException, NoSuchMethodException {

19 // B A B S5 5

20 Properties properties = new Properties();

21 // TN EBC B

22 ClassLoader classLoader = ReflectTest. class. getClassLoader () ;
23 InputStream inputStream = classLoader. getResourceAsStream(”prop. properties”) ;
24 properties. load (inputStream) ;

25

26 // SRS B b E SRR

27 String className = properties. getProperty (“className”) ;
28 String methodName = properties. getProperty (“methodName”) ;
29

30 // pillE=weidapea

31 Class name = Class. forName (className) ;

32

3/ B S

34 Object object = name.newlnstance() :

85

6 // RIBOF AT T7i%

37 Method method = name. getMethod (methodName) ;

38 method. invoke (object) ;

39 }

10 }

LR, FNIRFBENGNEEXE prop. properties FRIBECERIATHIHARER;



tudent

study

com.cunyu.Teacher

Process finished with exit code 0
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