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788 + EXRXE miEme !

Java.tex.spl

javatime
java.time.chrono
javatime format
javatime.temporal
javatime.zone

1aya ytil

java.util concurrent
java.util concurrent. atomic
java.util.concurrent.locks
Java.uul.iunction
java.util jar

java.util logging
java.util.prefs
java.util.regex

<

frame

FrE%

java.util TEE, 8. 5%

LE—>

R

=%,

java.lang.management
java.lang.ref
java.lang.reflect

java.math

java.net

java.nio

java.nio.channels

java.nio.channels.spi
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Ars3 : EiBAIZLENE Thread

Runnable &

=2 L HuET EY AL

B2 FEm | #xg | w0 |
B rEEEsERWw:
[C<TTatle

CallsbleStatement
Callback
CallbackHandler
CallSite
CancelablePrintJob
CancellationException
CancelledReyException
CannotProcesd
CannotFroceedException
CannotProceedielper
CannotProceedHolder
CannotRedoExoeption
CannotUndeExeception
CanomicalizationMethod
Canras

Canras. AccessibleAWTCanvas
CardLayout

Caret

CaretEvent
Caretlistener
CDATASection
CellEditor
CellEditorLiztener

CellRendererPane
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compactl,_compact2, compact3

Jjava.util.concurrent N
| IMEET

Interface Callable<V> IE”E)‘L)EJ

SHeen
V - PHEAPEREA call
All Known Subinterfaces:

DocumentationTool.DocumentationTask ,

JavaCompiler.CompilationTask

Functional Interface:

TR NEESE . FEILEIL,AIF lanbdagst sl v 5| R AR 5 «

Jewai)

82O EWMJ|§§@| w0 |
BTGB

[Lock

Lock
LockInfo
LockSupport

Logger

LozzingliBesn
LozgingPermizzion
LogiealHendler
LogicalMeszaze
LogicalMessageContext
Lozinfontext
LoginException
LoginModule
LogManager

Loghecord

LogStream
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FrE%
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compacti, compact2, compaci3
Java.util.concurrent.locks

Interface Lock

| ReentrantLock , | lieent rantReadwWritelock |ReadL0ck , ReentrantReadwritelLock.WriteLock

Lonzhcoumulator

2, SEFHE

LR, W, AR REER—IIERHFRAIRAR |, AL !

BHEE : —MEF , QQ.exe Music.exe FEFRIES ;
—MHEFFTUEE S &R | E0E8 !
JavaBRABIINEIE ? 2 mian, GC

ZF2 | FF 7 —\HHE Typora , B=F , BIlRF ( H2HR=)

XtFjavams

: Thread. Runnable, Callable

Java EHAILAFBEEER ? 17

public synchronized void start() {

/7‘: %

* This method is not invoked for the main method thread or "system"
* group threads created/set up by the VM. Any new functionality added
* to this method in the future may have to also be added to the VM.

o

* A zero status value corresponds to state "NEw".

7':/

if (threadstatus != 0)
throw new IllegalThreadStateException();

/* Notify the group that this thread is about to be started
* so that it can be added to the group's 1list of threads
* and the group's unstarted count can be decremented. */


af://n1079

group.add(this);

boolean started = false;
try {
start0();
started = true;
} finally {
try {
if (!started) {
group.threadstartFailed(this);
3
} catch (Throwable ignore) {
/* do nothing. If startO threw a Throwable then
it will be passed up the call stack */

}
}
// AU, RERCH , Java JoikE s e
private native void start0Q);

FR. FT
HRIE - FR. FHT
HR ( SHREBER—ER )

o CPU—z , BHIHRSEKEAE , KR, MERARHE , REE
FT (P A—EITE)

e CPUZH% , ZNEAERILIRRIHT | ZiEith

package com.kuang.demo01;

public class Testl {
public static void main(string[] args) {
// FRE cpulfiiZz s
// CPU AN, TO®AEM
System.out.println(Runtime.getRuntime().availableProcessors());

}

FRZAIATR : ROFIACPURYEIR

BRI A ERMREE !

il , #=> BEME  #R , TN BEENATB=ARNEAENA |
AR () « BRA (&)

BFRERIL MRS

pubTlic enum State {
// #E
NEW,



// iBfT
RUNNABLE,

// FHZE
BLOCKED,

// S5l BUAEMSE
WAITING,

// R
TIMED_WAITING,

// #1k
TERMINATED;

wait/sleep X5I

1. REFERIE

wait => Object

sleep => Thread

2, KRR

wait SRR |, sleep R T , BEDIER , F2EH !
3, [EREEREARRA

wait

sleep BILABHTith 77 iE
4, REESEHRERE
wait FEERREE

sleep WRERIARE

3. Lockfii (EE=)

€4t Synchronized

package com.kuang.demo01;
[/ BRI T

import java.time.offsetDateTime;
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/ kR
* HIEMZ &R, ArfmrrR, BEIAEEE
*RARR — BRI, A AT B R
= 1. JBh. ik
3/
public class SaleTicketDemoO1l {
public static void main(string[] args) {
[/ IR ZEEBER AT, OEEKEANLRE
Ticket ticket = new Ticket();

// @FunctionalInterface i#t:\¥# 0, jdk1.8 Tambda®iz® (%) ->{ 75 }
new Thread(()->{
for (int i =1; i <40 ; i++) {
ticket.sale();
}
},"A").startQ;

new Thread(()->{
for (Gint i =1; i <40 ; i++) {
ticket.sale();
}
},"B").start(Q);

new Thread(()->{
for CGint i =1; i <40 ; i++) {
ticket.sale();
3
},"c").start(Q);

// HEZE oop
class Ticket {
// B, ik
private int number = 30;

// SEEEMTTR
// synchronized AJfi: A%, %t
pubTic synchronized void sale(){
if (number>0){
System.out.printin(Thread.currentThread() .getName()+"=zH T "+(number-
S)+"E 4 "+number) ;

}

Lock ¥



BT, BT RAE e

IE e

compactl, compact?, compact3
java.util.concurrent locks

Interface Lock

STEAG (%) il

AP AT - 4

FEEFE AR A, SR RARERLIES MR EAsynchronized BB DR L MHMBNER . EREME

fiEesit

Ji[iEE
Lock 1 = ...] l.lock()f fery { // access the resource protected by this lock } finally {] L.unlock(}] }

f| ST A EPUE S SE FORR T, R B SRR SE RTIAT B9FTE (N Btry-finally Sitry-catch{R3F , LARA (RIELERT R

5l

¢

ReentrantLock : ReentrantReadWritelLock.Readlock . ReentrantReadWritelock.WritelLock

=
* Creates an instance of {@code Reentrantlock}.

* This is equivalent to using {@code Reentrantlock(false)}.

*/
D publi INIZE
sync = new NonfairSync(); | ——s»- E"EL\:Fﬁ
¥
/ AL
* Creates an instance of {@code Reentrantlock} with the Ly N

* given fairness policy.

*

* @param fair {@code true} if this lock should use a fair or)éng policy

*/
) public ReentrantLocK(boolean fair)|{ sync = fair 37

new FairSync()|: new NonfairSync(); }

Viea

DI DR - aLAEREE
EAFH : THRARAF - vJLAEBA (BKA )
package com.kuang.demo01;

import java.util.concurrent.locks.Lock;

import java.util.concurrent.locks.ReentrantLock;

public class SaleTicketDemo02 {

public static void main(string[] args) {

[/ R ZERBERIER DU, ERBEREALRE

Ticket2 ticket = new Ticket2();

// @FunctionalInterface F%=#:0,
new Thread(()->{for (int i = 1; i
ticket.sale();},"A").start();

new Thread(()->{for (int i = 1; i
ticket.sale();},"B").start();
new Thread(()->{for (int i = 1; i

ticket.sale();},"Cc").start(Q);

jdk1.8 Tambda®it=X (Z#0->{ Y }
< 40 ; i++)

< 40 ; i++)

< 40 ; i++)



// Lock =3l
// 1. new ReentrantLock();
// 2. Tock.lock(Q); // hns
// 3. finally=> Tlock.unlock(); // fi#s
class Ticket2 {
// B, 7k

private int number = 30;

Lock lock = new ReentrantLock();
pubTlic void sale(){
Tock.lock(); // Jni

try {
// WEARED

if (number>0){
System.out.printin(Thread.currentThread() .getName()+"3zH 1"+
(number--)+"2Z, 4. "+number) ;

}

} catch (Exception e) {
e.printStackTrace();
} finally {
Tock.unlock(); // fiithi
3

Synchronized #1 Lock X5

—_

. Synchronized WEM)avaxig=F , Lock E2—/NavaZ
. Synchronized F5EFIRBRENBAVIRE | Lock BTLAFIBTEEIRENE T 81
3. Synchronized SENBERMEBH , lock HREFAIRERE | INRATEREL | el

4, Synchronized 421 (K581, FHE ) . &fE2 (55, BENE ) ; LockfirA—ESERF T
%

5. Synchronized AEAB , AAILAFUIRY , AT ; Lock |, ATEABL , AJLA #IBTHE , IEAF (ATLL
BSRE) ;

6. Synchronized EEHPENRBRLERE , Lock EEYAERIRTSE !

N

| R4 , WETHRFBRIRE !

4, EFEMHESEE

EIRR : BRI, BIFEIAR. ErEEEE. Tl
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HFFEFEZRE IR Synchronized b

package com.kuang.pc;

Vi
R Z B AR ARSI e L SRR, I8 e
*ARELEPIT A B HER-—AZE num =0
* A num+1
* B num-1
*/

public class A {
public static void main(string[] args) {
Data data = new Data(Q);

new Thread(()->{
for (int i = 0; 1 < 10; i++) {
try {
data.increment();
} catch (InterruptedException e) {
e.printStackTrace();

}
},"A") . start(Q);

new Thread(()->{
for (int i = 0; i < 10; i++) {
try {
data.decrement();
} catch (InterruptedException e) {
e.printStackTrace();

¥
},"B").start(Q);

// FIWTEERE, kg%, 4
class pata{ // #¥ &K

private int number = 0;

//+1
pubTlic synchronized void increment() throws InterruptedException {
if (number!=0){ //0
/] FEhy
this.wait(Q);
}
number++;
System.out.println(Thread.currentThread() .getName()+"=>"+number) ;
// EFRIHAMRE, R+l T
this.notifyAll1();

//-1
pubTlic synchronized void decrement() throws InterruptedException {
if (number==0){ // 1



/] GEr
this.wait(Q);
}

number--;

System.out.println(Thread.currentThread() .getName()+"=>"+number) ;
[/ BEEARZRE, FR-15EEET

this.notifyAll1();

[E#FE A B CD 412 | EIRIREE

[ aime, mramiisn, PEE] BB SEmE .| 27 X EShipLE RS TR
i R R 1R RIS, HEMRRATAENMEER. ROEN, SEUERBAMERTSR, b

synchronized (obj) {
while (=condition does not hold=)
obj.wait(timeout);

. // Perform action appropriate to condition ii%:‘f_\:'\ ] BEJLE{EEUQEE
) )RR

(BRI TIANEEEE, EZfDoug Leall“JavaHt {THRTE (F i) ” (Addison-Wesley, 2000 H {15 3.2.3 2k Joshua
Blochf1“H #JavaiRfZ IE 518" (Addison- Wesley, 20017 -

MR A2 R interrupted (T M25FE Z B SRTEZ 550 , AL InterruptedExceptionifiit. 0 LEME ., TE1Z 35 MHE WS
EREZRE, TEHLRESE.

if 2279 while FIER
package com.kuang.pc;

/-.‘: *
*ORREZ B A AR I T L SRR, R
* RRETEHPIT A B HER—AZE  num =0
* A num+l
* B num-1
*/

public class A {

public static void main(string[] args) {
Data data = new Data();

new Thread(()->{
for (int i = 0; i < 10; i++) {
try {
data.increment();
} catch (InterruptedException e) {
e.printStackTrace();

}
},"A") .start(Q);

new Thread(()->{
for (int i = 0; 1 < 10; i++) {
try {
data.decrement();
} catch (InterruptedException e) {
e.printStackTrace();



3
},"B").start(Q);

new Thread(()->{
for (int i = 0; 1 < 10; i++) {
try {
data.increment();
} catch (Interruptedexception e) {
e.printStackTrace();

}
},"c").start(Q);

new Thread((->{
for (Gint i = 0; i < 10; i++) {
try {
data.decrement();
} catch (InterruptedeException e) {
e.printStackTrace();

3
},"D").start(Q;

// FIWIEERE, k%, @A

class pata{ // ¥ %k

private int number = 0;

//+1
public synchronized void increment() throws InterruptedeException {
while (number!=0){ //0
/] g
this.wait();
}
number++;
System.out.printin(Thread.currentThread() .getName()+"=>"+number) ;
[/ EESANERE, R+1wET
this.notifyAl1();

//-1
pubTic synchronized void decrement() throws InterruptedException {
while (number==0){ // 1
/] Gt
this.wait(Q);
3
number--;
System.out.println(Thread.currentThread() .getName()+"=>"+number) ;
// BENHARLRE, -1 T
this.notifyAll1();



JUCHRRYAEF=B 2R A AT

L=
0
D
Lock Lock =
Synchronized —
Condition
wait notify await % signal {

NN - i
@i Lock #% Condition
T3 KA IR NIPIEAY L ARE ST ES T HISS B 24 L 1Y 9 FTIdIHET P A M LA M AHT- | ST - )L L e LECS L N s B L

class BoundedBuffer {
final Lock lock = new Reenirantlock():

final Condition notFull 4 lock.newCondition[[il

final Condition notEmpty = lock.newCondition();

final Object[] items = new Object[1l00];
int putptr, takeptr, count;

public wvoid put(Object x) throws InterruptedException {
lock.lock(); try {

while (count — items.length)

notFull.await();

items [putptr] = x;

if (++putptr = items.length) putptr = 0;

T

notEmpty.signal();
1} finally { lock.unlock(); }

¥

public Object take() throws InterruptedkException {
lock.lock(); try {
while {(count = 0)
notEmpty.await();
Object x = items[takeptr];
if (++takeptr == items.length) takeptr = 0;

--count;
notFull.signal();
return x;
1 finally { lock.unlock(); }
I
o1
(AW ESEIR

package com.kuang.pc;

import java.util.concurrent.locks.Condition;
import java.util.concurrent.locks.Lock;
import java.util.concurrent.locks.ReentrantLock;

public class B {
public static void main(string[] args) {



Data2 data = new Data2();

new Thread(()->{
for (int i = 0; 1 < 10; i++) {
try {
data.increment();
} catch (Interruptedexception e) {
e.printStackTrace();

}
},"A").start(Q);

new Thread(()->{
for (int i = 0; i < 10; i++) {
try {
data.decrement();
} catch (Interruptedexception e) {
e.printStackTrace();

3
},"B").start();

new Thread(()->{
for (int i = 0; 1 < 10; i++) {
try {
data.increment();
} catch (InterruptedException e) {
e.printStackTrace();

}
},"c").start(Q);

new Thread(()->{
for (int i = 0; 1 < 10; i++) {
try {
data.decrement();
} catch (InterruptedException e) {
e.printStackTrace();

3
},"D").start();

// FIWTEERE, kg%, 4
class bataz2{ // %7 ik

private int number = 0;

Lock lock = new ReentrantLock();
condition condition = lock.newCondition();

//condition.await(); // ZfF
//condition.signalAl1(Q); // MefiE4=

//+1

pubTlic void increment() throws InterruptedException



Tock.Tock();
try {
// AR
while (number!=0){ //0
/] L
condition.await(Q);
3
number++;
System.out.printin(Thread.currentThread() .getName()+"=>"+number) ;
// EEHAMLRE, FR+15EE
condition.signalAll();
} catch (Exception e) {
e.printStackTrace();
} finally {
lock.unlock();

//-1
public synchronized void decrement() throws InterruptedeException {
Tock.Tock();

try {
while (number==0){ // 1
/]
condition.await(Q);
3
number--;

System.out.printin(Thread.currentThread() .getName()+"=>"+number) ;
// BEHARLRE, -1 T
condition.signalAll();
} catch (Exception e) {
e.printStackTrace();
} finally {
lock.unlock();

(EHI—ANHRIRA | BURRNNARES 7 RRIRA | BT !

Condition #5/HERYEBAFIIREELFE
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¥+ 2: Favorites

N=%A
Rt
package com.kuang.pc;

import java.util.concurrent.locks.Condition;
import java.util.concurrent.locks.Lock;
import java.util.concurrent.locks.ReentrantLock;

/‘,‘:‘.‘:
* @author JEAhiiiiava 24736743@qq.com

* A PUTTEIRAB, BHUTTERAC, CHUTEIRAA
*/

public class C {

public static void main(string[] args) {
Data3 data = new Data3();

new Thread(()->{



for (Gint i =0; i <10 ; i++) {
data.printAQ);

}
},"A").start(Q);

new Thread(()->{
for (int i = 0; i <10 ; i++) {
data.printB();
3
},"B").start(Q);

new Thread(()->{
for (int i = 0; 1 <10 ; i++) {
data.printc(Q);

3
},"c").start(Q;

class Data3{ // % Lock

private Lock Tock = new ReentrantLock();

private Condition conditionl = lock.newCondition();
private Condition condition2 = Tock.newCondition();
private Condition condition3 = Tock.newCondition();
private int number = 1; // 1A 2B 3C

public void printA(Q{
Tock.Tock();
try {
// W%, FWi-> PuUT-> A
while (number!=1){
/] Ehy
conditionl.await();
3
System.out.printin(Thread.currentThread() .getName()+"=>AAAAAAA") ;
// WREE, MLEEIEERIN, B
number = 2;
condition2.signal();
} catch (Exception e) {
e.printStackTrace();
} finally {
lock.unlock();

pubTlic void printB(Q{

Tock.Tlock();

try {
// M5, Fli-> PAT-> A
while (number!=2){

condition2.await();

3
System.out.printin(Thread.currentThread() .getName()+"=>BBBBBBBBB") ;
// MR, MeEEfRErIN,
number = 3;
condition3.signal();



} catch (Exception e) {
e.printStackTrace();

} finally {
lock.unlock();

}
public void printc({
Tock.Tock();
try {
// Mg, FW-> $AT-> A
// W5, Fli-> PAT-> A
while (number!=3){
condition3.await(Q;
3
System.out.printin(Thread.currentThread() .getName()+"=>BBBBBBBBB") ;
// WREE, MEEIRERIN, c
number = 1;
conditionl.signal();
} catch (Exception e) {
e.printStackTrace();
} finally {
lock.unlock();

5. SR

WMEFAIETMAORNE | IZAURIEH AT, SEIRBa0ENE !
FRZIRRRREIRO
package com.kuang.Tock8;

import java.util.concurrent.TimeuUnit;

* 88, LRI T B84
* 1. FRAEREIL R, PIANERRRITED KA EEE THIE? 1/KEE 2/4THE
* 1. sendSmsIEiR4FD, WAMLRIESGCHE REFILZ FTHIE? 1/REE  2/+THiE
*/
pubTlic class Testl {
pubTlic static void main(String[] args) {
Phone phone = new Phone();

/ /AT

new Thread(()->{
phone.sendsms() ;

},"A").start(Q;

// Ak
try {
TimeUnit.SECONDS.sleep(l);
} catch (InterruptedException e) {


af://n1177

e.printStackTrace();

new Thread(()->{
phone.call(Q);
},"B").start();

class Phone{

// synchronized BifX G2 7L MRALE! |
// BANTHERRRFE A, e s BT !
public synchronized void sendsms(Q){
try {
TimeUnit.SECONDS.sleep(4);
} catch (InterruptedException e) {
e.printStackTrace();
3
System.out.printIn("&KHuEE");

public synchronized void call({
System.out.printIn("#THIiE");

package com.kuang.lock8;

import java.util.concurrent.TimeuUnit;

* 30 WY —ANRETIER BT REMEIEZAHe110?  EdETTE
“ 4, KRR, BWAEDTE, REGLZE FTHIE? // TS
*/
public class Test2 {
public static void main(string[] args) {
// PIME, AR, e
Phone2 phonel = new Phone2();
Phone2 phone2 = new Phone2();

/ /BRIARAE

new Thread(()->{
phonel.sendsms();

},"A").start(Q);

// Ak

try {
TimeUnit.SECONDS.sleep(1);

} catch (InterruptedException e) {
e.printStackTrace();

new Thread(()->{
phone2.call();
},"B").start(Q);



class Phone2{

// synchronized #ifI%F 5 kP& !
pubTlic synchronized void sendsms(){
try {
TimeUnit.SECONDS.sleep(4);
} catch (InterruptedException e) {
e.printStackTrace();
}
System.out.printIn("&k%E(iE");

public synchronized void call(){
System.out.printin("fTHiE");

// XBEEFEB ANZFED AL, AR
public void hello(){
System.out.println("hello");

package com.kuang.lock8;

import java.util.concurrent.TimeuUnit;

ik
© 5. ISR, RAE—XR, SBITH REE? FTHIE?
* 6. PIANRTR ! WIS ERE T, RATE RS ? FTHIE?
*/
public class Test3 {
public static void main(string[] args) {
// PR RICTass KB A H—4>, static, Bin=ZClass
Phone3 phonel = new Phone3();
Phone3 phone2 = new Phone3();

/ /AL

new Thread(()->{
phonel.sendsms();

},"A").start(Q);

// gk

try {
TimeUnit.SECONDS.sleep(1);

} catch (InterruptedException e) {
e.printStackTrace();

new Thread(()->{
phone2.call();
},"B").start(Q);

// Phone3Mi—[f]—/ Class X%



class Phone3{

// synchronized #ifI% G2 7 H & !
// static #Esk
// E—nEEA 1! BiECc]ass
public static synchronized void sendsms(){
try {
TimeUnit.SECONDS.sleep(4);
} catch (InterruptedException e) {
e.printStackTrace();
}
System.out.printIn("&k%EE");

public static synchronized void call(){
System.out.printin("fTHiE");

package com.kuang.lock8;

import java.util.concurrent.TimeuUnit;

1. INERSIERRNE, INRERFEEE , AR, BT OREE? THIE?
* 20 INERESHIED T, IREMED T AN R, G REE? FTHEIE?
*/

public class Test4 {

public static void main(string[] args) {

// BMRCIass BRI AE—4, static, #iffZ&cClass
Phone4 phonel = new Phone4();
Phone4 phone2 = new Phone4();
/ /BRIAEAE
new Thread(()->{
phonel.sendsms();
},"A").start(Q;

// sk

try {
TimeUnit.SECONDS.sleep(l);

} catch (InterruptedException e) {
e.printStackTrace();

new Thread(()->{
phone2.call();
},"B").start(Q);

// Phone3Mt—fj—4 Class X%
class Phone4{

// EAENFELITE B Class Bl
public static synchronized void sendsms(){
try {



TimeUnit.SECONDS.sleep(4);
} catch (InterruptedException e) {
e.printStackTrace();

}
System.out.printin("REE");

// EmES L B
pubTic synchronized void call(){
System.out.printIn("#THIIE");

INGE

new this BEAREI—1FA
static Class BE—HI—/MER

6. KEXARR
List A&Le

package com.kuang.unsafe;

import java.util.*;
import java.util.concurrent.CopyOnwriteArrayList;

// java.util.ConcurrentModificationException Jf&RIEMHH !
public class ListTest {
public static void main(string[] args) {
// 3R ArrayList A%4:f, Synchronized;
Jx%
* ORI R
* 1. List<String> list = new Vector<>();
* 2. List<String> list = Collections.synchronizedList(new ArrayList<>
ODF
* 3. List<String> list = new CopyonwriteArrayList<>();
*/
// Copyonwrite S5ANEH]  cow TFENFEF R —Fh L b g ;
// 2R, 1ist, BERE, BEr, 5N Ei
// TEBNB g 5, 16 A [l
// B
// CopyonwriteArrayList Lt Vector Nb 7EMFH?

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

for (int i = 1; i <= 10; i++) {
new Thread(()->{
Tist.add(UUID. randomuuiD() .toString() .substring(0,5));
System.out.printin(list);
},String.valueof(i)).start();


af://n1189

INFRRFITTERER 1. KR, 2. KBHER , SHEMBIRGE , 3. DR !

Set A&e

package com.kuang.unsafe;

import java.util.Collections;

import java.util.HashSet;

import java.util.Set;

import java.util.uulD;

import java.util.concurrent.CopyOnwriteArraySet;

Vi
* WP AHE . ConcurrentModificationException
* //1. Set<String> set = Collections.synchronizedSet(new HashSet<>());
< /72,
*/

public class SetTest {
public static void main(string[] args) {
// Set<String> set = new HashSet<>();
// Set<String> set = Collections.synchronizedSet(new HashSet<>());

Set<String> set = new CopyOnWriteArraySet<>();

for (int i = 1; i <=30 ; i++) {
new Thread(()->{
set.add(UUID. randomuuID() .toString() .substring(0,5));
System.out.println(set);
},String.valueof(i)).start();

hashSet REEHA4 ?
public Hashset() {

map = new HashMap<>();

// add set AJistZE map keyReTiEEEN!
pubTlic boolean add(E e) {
return map.put(e, PRESENT)==null;

private static final Object PRESENT = new Object(); // AA#HH!



Map A&£

EIFIMapEAIEIE

6 Ftatic final int DEFAULT_INITIAL_CAPACITY = 1 << 4; // aka 16

8 Vi

9 * The maximum capacity, used if a figher value §is implicitly specified
8 * by either of the constructors with arguments.

1 * MUST be a power of two <= 1<<3@. e —

> - =8 16

3 static final int MAXIMUM_CAPACITY = 1 << 30;

5 /:r:r

6 * The load factor used when none specified in constructor.

7 x

8 static final float DEFAULT_LOAD_FACTOR = @.75f| %-LAE{JI"]%?
8 /:m

1 * The bin count threshold for using a tree rather than list for a

2 * bin. Bins are converted to trees when adding an element to a

3 * bin with at least this many nodes. The value must be greater

4 * than 2 and should be at least 8 to mesh with assumptions in

5 * tree removal about conversion back to plain bins upon

6 * shrinkage.

package com.kuang.unsafe;

import java.util.Collections;

import java.util.HashMap;

import java.util.Map;

import java.util.UUID;

import java.util.concurrent.ConcurrentHashMap;

// ConcurrentModificationException
public class MapTest {

public static void main(string[] args) {
// map RXFEHIE? A, TAERAH Hashmap
// BINEMTH4?  new HashMap<>(16,0.75);
// Map<String, String> map = new HashMap<>(Q);
// ME—H—AFEEE: HFFiConcurrentHashmap i H!
Map<String, String> map = new ConcurrentHashMap<>();

for (int i = 1; i <=30; i++) {
new Thread(()->{

map.put(Thread.currentThread() .getName() ,UUID.randomUUID() .toString() .substring(
0,5));
System.out.printin(map);
},string.valueof(i)).start(Q;

7. Callable ( [HE)
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@Functionallnterface
public interface Callable<V=>

BEMERATRIIERENTSE. TNEEX—1TRESHNE -, Fhcall.

ERENELE HEE I REH A — M SR M IT R 2R AT, Iﬁ’k

AE WS T -

ZExecutorsZEAFFITARNE, MWEMEERTEFRACallableZt -
1. AILEREE

2, AILMHSEE

3. BEAE, run()/ call)

(R EH)

f, ARunnable’MEEE R, M

Runable

/” (XA, EHR)
J

ExE , HEEEE

Thread
(RH. HE)

5

i

Callable
(%)

compact!, compact2, compact3
javalang

Interface Runnable

AL Subintank

RunnableFuture <V=,| |[RunnableScheduledFuture <V|>
FTEC RIS -

AsyncBoxView.ChildState

|

FutureTask

» ForkJoinWorkerTh rea:{ ,

Functional Interface:

EE—TMERE, EEL AR landa®it el As| B Ed R

[k chel g e chil
BEEME-—-EEAFERE,
QQEF : 86472519
AR,

» RenderableImageProducer , SwingWorker , Thread , TimerTask



P A

WiEnE

Constructoarmd-Descriptron

FutureTagk (Callable<V> callable)
il E— HIITE el A e T AT Callable «

FutureTafpk (Runnable runnable, V result)
g/ — futureTask , FTLEITETHITSE R Runnable ,| HEHE getF M= /GEBSEMER -

TiAE

package com.kuang.callable;

import java.util.concurrent.Callable;

import java.util.concurrent.ExecutionException;
import java.util.concurrent.FutureTask;

import java.util.concurrent.locks.ReentrantLock;

/:’::“:
* 1. BRAJEH
© 2. wHO=H
)
public class callableTest {
pubTlic static void main(String[] args) throws ExecutionException,
InterruptedException {
// new Thread(new Runnable()).start();
// new Thread(new FutureTask<v>()).start();
// new Thread(new FutureTask<v>( Callable )).start();
new Thread().start(); // E4Jizhcallable

MyThread thread = new MyThread();
FutureTask futureTask = new FutureTask(thread); // &l

new Thread(futureTask,"A").start(Q);
new Thread(futureTask,"B").start(); // i owats, A%

Integer o = (Integer) futureTask.get(); //iXA-get Jikmlfgar=ABH%E ! fEAh AR

m

// BEM PR AL
System.out.printin(o);

class MyThread implements Callable<Integer> {

@override

public Integer call(Q) {
System.out.printin("callQ"); // &)1 call
// FEWERAE
return 1024;



H75 -
1. B%’F
2. EROIGEFEET  SEE!

8. WHYHEIEWS)

8.1, CountDownlLatch

public class CountDownLatch
extends Object

TS IR B R E AR T B —RIR A F Rl IR SEEN -

A CountDownLatchFREETER] ## #Mia L . | await/TiAPEEE, EFIBT countDown ()JTEFTAAMSISEWEIARE, A FEEERE
i, HET RS awalt HAGZRHED.| EE— RIS - HHREER . NREEZERTHINNAE, EEEHEACyclicBarrier.

A CountDownLatchE—fBARRS T, TRTFEMAE. —CountDownLatchi— it ICountDownLatch A{E— a8 F1FH / FiF
22, & (] FratfEiERawa it O%E, H2EAcountDown () FEEFEITH . —CountDownLatchia ik NEILL Pk f— 4512 54,
BRIN MEERAEIRIRE, SRS RAN.

CountDownLatch—HRAFIEME, B EFRiEAcountDowndfe ST HIEAT 2 AidE, ©ERER b Tfzlidavait , ERIFESRET
L .
O . E—EYE, HAP AT EIE R BT eI eE :

o F—MERHES, MIEMIEASHR,, BRSHREEITEEIH;

-%_¢m%qu,ﬁﬁ1m£ﬁﬁﬁmlﬁki%m

class Driver { // ... void main() throws InterruptedException { CountDownLatch startSignal = new CountDownLatch(

package com.kuang.add;
import java.util.concurrent.CountDownLatch;

[/
public class CountbDownLatchDemo {
pubTlic static void main(String[] args) throws InterruptedException {
// BER6, WATEHATAES I, FRAH

CountbDownLatch countbDownLatch = new CountDownLatch(6);

for (int i = 1; 1 <=6 ; i++) {
new Thread(()->{
System.out.printin(Thread.currentThread() .getName()+" Go out");
countDownLatch.countbown(); // #i&-1
},String.valueof(i)).start();

countDownLatch.await(); // it EEsIAZ, )5 Fn FHUT

System.out.println("Close Door");

countbDownLatch.countbown(); WES R


af://n1223
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/I SRTHEAT | BRI

BEIREEFEER countDown() #1821 , RIRITEEEEE N0 , countDownlLatch.await() FLSHEMIREE | 4k4E
T !

8.2, CyclicBarrier

extends Object

Y —iREEE S PSR I

|HERE S IR EE. |ETEEES BEE PR FREFPRE A, ELSRDME TSR . FE
HEFRR 84, BB RLESFT

e A ki

SRESAES

ACyclicBarrierstfs—PmAERIRUNNablefs s, &P RIEQIET /0, ERHRRE—4ERE 2R, BRErsfEgisa. EEn—
FEEHT I AL AR IERREREREA.

wBlRE: LT EEH TR R AEs

ImETHEES
package com.kuang.add;

import java.util.concurrent.BrokenBarrierException;
import java.util.concurrent.CyclicBarrier;

pubTlic class CyclicBarrierDemo {
public static void main(string[] args) {
/:'.-:'.—
© RS TRURER A ML
*/
// BN BRI LT
CyclicBarrier cyclicBarrier = new CyclicBarrier(7,()->{
System.out.printTn(" AmestRmIh! ") ;
s

for (int i =1; i <=7 ; i++) {
final int temp = 1i;
// lambdafeffER] i
new Thread(()->{
System.out.printin(Thread.currentThread() .getName()+"ik
£"+temp+" N RE") ;
try {
cyclicBarrier.await(); // “51F
} catch (InterruptedException e) {
e.printStackTrace();
} catch (BrokenBarrierException e) {
e.printStackTrace();
3
P.start(Q;

8.3. Semaphore

Semaphore : F5&


af://n1232
af://n1237

public class Semaphore
v extends Object
implements Serializable

o bitsiEse, e b, (22 Shie R, | MEELE, Hiacquire OE=FEE, BREFANIAA, AETiEERE-
release ()iFAIFALE, STEMENESERIA. BE, S0 AT L5 SemapnoT e e o] PRl = AT g

FSEEEATIRFELZE . MAERRREE (PRRaEE) &F. 0, ZE— " ERESEFRIERH— 1 HEMATRIERZE:
class Pool { private static final int MAX_AVAILABLE = 100; private final Semaphore available = new Semaphore(MAX_

TESMEZE. SRR ESEFRNIFAIL, DRFE T mETAH. SERERMEmER, BEEmEMMP, FEHFINEEmRIESE.
A EEERIZAE . TR, HiEFRacquire OFf, T RisEHHE, EAREHEIFETRERTREMP . SSEHE TR
EFERIES , SREFtFES—EMENE RS 5.

BSEWIGILY—, HEWEA, SEEREEE—TRifa A, ALBELRS. ZEEWEh —4##E 58 , FBhERERMRE: —
PERERTA, s FRNERIR. SRR, “HAESEEEEN (SIS Lockst AR |, “grmlL AR & 2 ShrELRE R
(ERESEREHENTE) - THEREERLTXTERRAR, FRPLHRE.

HERPHERMELEEET 4 FEH . HiREhfaler], WETSRIBERERIITIRIRE. HAE, AAGERFE, hEER, —AEEA
acquire () AILMRRICE S A B A AL SRR M IR AREEETEREEEC . SRFREANEN, FSERIDREAacquirem
FESEMREFL R BRI TR ERIRFEEE T okt FIFo) « &ETE, FIFOHRMERT e E RS ErERTS -
I, — R ER— M ERE ZATEMacquire , BEREA—HEEZEIAEFS, HESUMMATEED. AEIE, FEXH
trvAcauire iR RS EMSE  BEEEHFAT B FRRFENE .

BENM!
6F---3MEENE

package com.kuang.add;

import java.util.concurrent.Semaphore;
import java.util.concurrent.TimeuUnit;

public class Semaphorebemo {
public static void main(string[] args) {
// SFEEE: FEA BRI
Semaphore semaphore = new Semaphore(3);

for (int i =1; i <=6 ; i++) {
new Thread(()->{
// acquire() 3%
try {
semaphore.acquire();
System.out.printin(Thread.currentThread() .getName()+"# %%

(DADH
TimeUnit.SECONDS.sleep(2);
System.out.printin(Thread.currentThread() .getName()+" &%
(VADH
} catch (InterruptedException e) {
e.printStackTrace();
} finally {
semaphore.release(); // release() Pl
3
},String.valueof(i)).start();
}
}
}
|2 -

e, BRNECEAHT | B, SRR |



B, SRS R + 1, RGBT |
(EF : SAEERERIER | AR , BB AR |

9. ESH

ReadWriteLock

A s T e b

‘Interface ReadWriteLock SR,
A LA S Stz AR

| ReentrantReadwWriteLock :,_j Eg Bjﬂ;;-\ﬁgﬁ_/l\%ﬁif%

public interface ReadWriteLock

lfs Readwritel ock#Ei 3R locks , —-BTHBEE, —MATEA . Jead locknl\HE kR ERIHT, | REREHEE .
write lockiEihZRA.

PrAReadWritelockSHLPAARIEFHE g S writelocki®E (AHEIETE LockiED ) MiRFEFERTTEAER R readLock . MELER,
— RIS S BRI A R S EE R i T T -

BEEHRTNEHFARNMHES TIRIFPT AT SN SHATIZEMER: RRAE R ( ZAMR) TMEmERLR,
TS ERT , FAXS RS T EeR (El S22 o MRt b, BRSSO IS SR R T
R R 5L, FRErEnRaetes g Frel, S REERE RN eSS AT .

ESINE G SIS AL T R R TR NS AR = SR AR, SRS A ARAERTREEN AL, R EIRRE A -FIE, BEiEE
THEEES A LMRAEGEA.  TI0, RMERAENES, MREENERrATIE (PIIRRER) EFEMESHITEEEL. M, 1R
EEEE, LKA SN ENERE 0, HEHREEMRD. S, NRSEREEAIE, NESHESM (AFSHEREER
) RIPHEAASE AT, SRIEE S SSHME M Fr [ FratagiE M Eirm. R, RESITNERRE ERSSHES
EEERI R

SXREEHPETSMEEERED, BENTLAMDITS SRERE, BssEs e AT EEHETAE. EEHRNTaE:

o ESNEREMEAMER, TSNS SHEFHTETE T REEaS A ME. (FRRITESNG, ENSEmiteRE, R
SO EEEIFAREN, EiiRSEER I, SEMRSEEAMEE. AT M 4RIRE FE I ErR-
o BRI TENA SR B A S T EE G IEN T O e T TIEmEiT . RErHRITIATIRERM T (EE , MAHE

package com.kuang.rw;

import java.util.HashMmap;

import java.util.Map;

import java.util.concurrent.locks.Lock;

import java.util.concurrent.locks.ReadwriteLock;

import java.util.concurrent.locks.ReentrantLock;

import java.util.concurrent.locks.ReentrantReadwriteLock;

* OGS (580 —IRHABE AR SR

* RS (R 2R CUER A

* ReadwriteLock

© - TTRAREAR!

* -5 ARediAr!

© 5-5 ARt

*/
public class ReadwriteLockDemo {

public static void main(string[] args) {
MyCache myCache = new MyCache();

// B

for (int i =1; 1 <=5 ; i++) {
final int temp = 1i;
new Thread(()->{


af://n1248

myCache. put(temp+"", temp+"");
},string.valueof(i)).startQ);

// BEEL
for (int i =1; i <=5 ; i++) {
final int temp = 1i;
new Thread(()->{
myCache.get(temp+"");
},string.valueof(i)).start(Q;

// Bt
class MyCacheLock{

private volatile Map<String,0bject> map = new HashMap<>(Q);

/) BEEB FEMAR R 4]

private ReadwriteLock readwriteLock = new ReentrantReadwriteLock();
private Lock Tock = new ReentrantLock();

/], BAREHE, RAEBEERN RG - NEES
pubTlic void put(String key,0Object value){
readwriteLock.writeLock().lock();
try {
System.out.printin(Thread.currentThread() .getName()+"5 A" +key) ;
map . put(key,value);
System.out.printin(Thread.currentThread() .getName()+"5 A0K");
} catch (Exception e) {
e.printStackTrace();
} finally {
readwriteLock.writeLock().unlock();

// B TR, BTE NERT DA
pubTlic void get(string key){
readwriteLock.readLock() .Tock();
try {
System.out.printin(Thread.currentThread() .getName()+"iH"+key) ;
Object o = map.get(key);
System.out.printin(Thread.currentThread() .getName()+"i2H0K") ;
} catch (Exception e) {
e.printStackTrace();
} finally {
readwriteLock.readLock() .unTock();

* HENEAT
:':/
class MyCache{

private volatile Map<String,0bject> map = new HashMap<>(Q);



/] ¥ 5

public void put(String key,Object value){
System.out.printin(Thread.currentThread() .getName()+"5 A\ "+key) ;
map.put(key,value);
System.out.println(Thread.currentThread() .getName()+"5 A0K");

// Bl ik

public void get(String key){
System.out.printin(Thread.currentThread() .getName()+" i "+key) ;
Object o = map.get(key);
System.out.printin(Thread.currentThread() .getName()+"#zHLOK") ;

10, BEZEPASY

FIFO

ZNEZNIZES

S : MIRASIET | RETPEEER
Y : MNRBPASIZRER B RPREFFES

BEZERAT

T WLt . OUSH £0 190
Interfacel BlockingQueue<E> L SFAY,
sHER

E - HEESPREFNTRMER

IAll Superinterfaces:

Collection <E=,| Iterable <E», Queue <E=>

AllKnown Subinterfaces:

BlockingDeque <E», TransferQueue <E=
FEEMsE M -

[FrrayBlockingQueud . DelayQueue , LinkedBlockingDeque , | LinkedBlockingQueue |, LinkedTransferQueue ,
PriorityBlockingQueue , |SynchronouSQueue | ﬁrﬂjﬂ}\§|
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LU L LT, LU L, LU I B L

java.util

FFEHIR- -T2 LCBA FEPYEr

QQFEF : 8647251¢

Interface Queue<E> ———umlpy-

ZaBHB

«1_

E=5eid]
E - RIFEHESTAITENRE
All Superinterfaces:

Iterable <E>

BELZERAS

Collection <E=,

AllKnown Subinterfaces ;

sspasnx JEFHZERA S
ArrayBlockingQueue ,
DelayQueue , LinkedBlockingDeque ,
PriorityBlockingQueue , PriorityQueu

BlockingDeque <«E=,] BlockingQueue |<E>,

XiPAZ

E=,

Deque TransferQueue <E=

ArrayDeque . ConcurrentLinkedDegue ,
LinkedBlockingQueue , LinkedList ,
e , SynchronousQueue

ConcurrentlLinkedQueue ,
LinkedTransferQueue ,

BlockingQueue BlockingQueue A~EFHIZRF

Collection

Set

Deque
Eli el

List

Queue

AbstractQueue
EEZNF

BlockingQueue

LinkedBlocki
ngQueue

ArrayBlockingQueue

(A
FRERTY
N, B
PU4EAPI

B A& BRZEPAT | ZEEHRIE | 2 !



53 ke

il add
74 remove
M ETTR element
/:’: *

* Y S

7':/

pubTlic static void testl(){
// BABIEIR/N

ArrayBlockingQueue blockingQueue = new ArrayBlockingQueue<>(3);

BIREE , FOLRE PHZE FfF
offer() put()
poll() take()
peek -

System.out.printin(blockingQueue.add("a"));
System.out.println(blockingQueue.add("b"));

nwn

System.out.println(blockingQueue.add("c"));
// IllegalStateException: Queue full Pl FH!
// System.out.println(blockingQueue.add("d"));

System.out.printin('=-===

========");

System.out.println(blockingQueue.remove());
System.out.println(blockingQueue.remove());
System.out.println(blockingQueue.remove());

// java.util.NoSuchElementException #iiH! &% !
// System.out.println(blockingQueue.remove());

/~,': %
* FREE, B R
*/
public static void test2(){
// BAFIIR AN

ArrayBTlockingQueue blockingQueue = new ArrayBlockingQueue<>(3);

System.out.printin(blockingQueue.offer("a"));
System.out.println(blockingQueue.offer("b"));
System.out.println(blockingQueue.offer("c"));

// System.out.println(blockingQueue.offer("d")); // false AJoiiHui!

System.out.printin("

")

System.out.println(blockingQueue.pol1());
System.out.println(blockingQueue.pol1());
System.out.println(blockingQueue.pol1());
System.out.printin(blockingQueue.po11(Q)); // null Al 5!

* Efh, [ (—EIEO
1':/

public static void test3() throws Interruptedexception {

/7 BRFIEIR /AN

ArrayBlockingQueue blockingQueue = new ArrayBlockingQueue<>(3);

BINERF
offer(,)

poll(,)



// —HHZE

blockingQueue.put("a");

blockingQueue.put('b");

blockingQueue.put("c");

// blockingQueue.put("d"); // BAFIEHENE T, —HEFHZE
System.out.println(blockingQueue.take());
System.out.println(blockingQueue.take());
System.out.println(blockingQueue.take());
System.out.printin(blockingQueue.take()); // #HIXA Iz, —HHL%E

pubTlic static void test4() throws InterruptedException {
// BB
ArrayBlockingQueue blockingQueue = new ArrayBlockingQueue<>(3);

blockingQueue.offer("a");

blockingQueue.offer("b");

blockingQueue.offer("c");

// blockingQueue.offer("d",2,TimeUnit.SECONDS); // Zfhid 240wl
System.out.println(" ")
System.out.println(blockingQueue.pol1());
System.out.println(blockingQueue.pol1());
System.out.println(blockingQueue.pol1());
blockingQueue.po11(2,TimeuUnit.SECONDS); // “Zfitdid2Fbmiil

SynchronousQueue [E5BA%!

RERE
HE— TR | WRSFERHRZE  FEBEERMR— TR !
put, take

package com.kuang.bq;

import java.sql.Time;

import java.util.concurrent.BlockingQueue;
import java.util.concurrent.SynchronousQueue;
import java.util.concurrent.TimeuUnit;

* [F] AT

* FiHABBTockingQueue A—#f, SynchronousQueue AfEfifitzs

* put / —ANIoER, UM EEStake Bk, FNIAGEEputiEE{E!

*/
public class SynchronousQueueDemo {

pubTlic static void main(String[] args) {
BlockingQueue<String> blockingQueue = new SynchronousQueue<>(Q); // [[iZPIA

A



new Thread(()->{

try {
System.out.println(Thread.currentThread() .getName()+" put 1");
blockingQueue.put("1");
System.out.printin(Thread.currentThread().getName()+" put 2");
blockingQueue.put("2");
System.out.printin(Thread.currentThread() .getName()+" put 3");
blockingQueue.put("3");

} catch (InterruptedException e) {
e.printStackTrace();

}
},"T1") .start();

new Thread(()->{

try {
TimeUnit.SECONDS.sleep(3);

System.out.printin(Thread.currentThread() .getName()+"=>"+bTlockingQueue.take());
TimeUnit.SECONDS.sleep(3);

System.out.println(Thread.currentThread() .getName()+"=>"+blockingQueue.take());
TimeUnit.SECONDS.sleep(3);

System.out.println(Thread.currentThread().getName()+"=>"+bTlockingQueue.take());
} catch (Interruptedexception e) {
e.printStackTrace();

3
},"T2") .start();

FTHEA, AR ! &L !

11, ZiEHER)

HREith : =KI5iA. TRSEL. AFMBLERES
HUILESZN

BFRNETT , AR - SRRRNER | MUERIER | =>IBRAR
LerEith, EREE. REH. XISt/ B R, THRBER
N | BRERIF LR, BAER , HXER |, BxZEiREH.

ZiSithaohral:

1. FERIFAYERE

2, REMNAYERE

3. HEEHE.

ZiESA. JLNERIRXHAL. EBE%E
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St =X7FE

4, [oms) ) 26 F2ihAS fo -8 | Executors [EAIE, ﬁﬁﬁ%ﬁﬁtﬂThreadPoolExecutorF@]ﬁiﬁ, IXFE
B AREE 7 31k 5 I [F) 24 B D0 PR AR AR FE T A A AT I | R BT R RS AU &
WifH: Executors JR[AALRFEVH 0T G A Bk b a0 T - J¥M

1) FixedThreadPool #l SingleThreadPool: = 21R2112
FOVFHIE SREAFIHC BEP Integer .MAX_VALUE, | AT RESHERLRE IR, AT 2K oom.
2) CachedThreadPool F! ScheduledThreadPool:
VPRI FEE RN Integer .MAX_VALUE, FIEESENE KEMIZFE, MM FEL oom.

package com.kuang.pool;

import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;

// Executors T.HZ&. 3K
public class DemoOl {
public static void main(string[] args) {
ExecutorService threadPool = Executors.newSingleThreadexecutor();// 44k

%

// ExecutorService threadPool = Executors.newFixedThreadPool(5); // fl@—
MG 7 NN

// ExecutorService threadPool = Executors.newCachedThreadPool(); // wl{#4s

f, AR 5E, AHES05Y

try {
for (Gint i = 0; i < 100; i++) {
[/ AR T &b, SRR 2T
threadPool.execute(()->{
System.out.println(Thread.currentThread().getName()+" ok");

B;

} catch (Exception e) {
e.printStackTrace();

} finally {
// SRR, TSR, KALRED
threadpPool.shutdown();

TREH
IRES DT
public static ExecutorService newSingleThreadexecutor() {

return new FinalizableDelegatedExecutorService
(new ThreadpPoolExecutor(l, 1,



OL, TimeUnit.MILLISECONDS,
new LinkedBlockingQueue<Runnable>()));
}
public static ExecutorService newFixedThreadPool(int nThreads) {
return new ThreadPoolExecutor(5, 5,
OL, TimeUnit.MILLISECONDS,
new LinkedBlockingQueue<Runnable>());
}
public static ExecutorService newCachedThreadPool() {
return new ThreadPoolExecutor(0, Integer.MAX_VALUE,
60L, TimeuUnit.SECONDS,
new SynchronousQueue<Runnable>());

// AJfiThreadPoolExecutor O

public ThreadPoolExecutor(int corePoolSize, // IZUrZRfih A/
int maximumPoolSize, // i KiZO2EFEI A/
Tong keepAliveTime, // #EiT&A N SRR
Timeunit unit, // AL
BlockingQueue<Runnable> workQueue, // BHLZEPA4I
ThreadFactory threadFactory, // ZfiT) . SR,
AH )
RejectedExecutionHandler handle // fi#a%n%) {
if (corepoolsize < 0 ||
maximumPoolSize <= 0 ||
maximumPoolSize < corePoolSize |
keepAliveTime < 0)
throw new IllegalArgumentException();

if (workQueue == null || threadFactory == null || handler == null)
throw new NullPointerException();

this.acc = System.getSecurityManager() == null ?
null

AccessController.getContext();

this.corePoolSize = corePoolSize;
this.maximumPoolSize = maximumPoolSize;
this.workQueue = workQueue;

this.keepAliveTime = unit.toNanos(keepAliveTime);
this.threadFactory = threadFactory;

this.handler = handler;

4, [ ] %Eﬁiﬁﬁ4<fnt$1&fﬂ Executors EOJH], 1Mi/Zifil ThreadPoolExecutor [F) /7
Fy b £ 75 Xk 5 A () 2 B0 B A 2 i A s AT R 0 | RLRE T SRR S A AU
AH: Executors iR [A]F 4R 2 % S f B 11 R

— 1t

» IXHE

1)| FixedThreadPool Fll SingleThreadPool:
BTSSR MY TN Integer.MAX_VALUE, [B]AES:MEFR CEATHEER,| Mini 53X oom.
2)|CachedThreadPool fl ScheduledThreadPool.:
VIR LR FEHE N Integer.MAX_VALUE, [TRESBIE K ERILEE,| AT S 2L oom.




o > 0

Core Max ; (REXi# T
1 2 3 4 5
e FHEEPAS
BEX (P _j;l_ O
N

FNEIE— LAzt

package com.kuang.pool;
import java.util.concurrent.*;
// Executors T.HZ. 3Kk

/‘,‘:‘,‘:
* new ThreadPoolExecutor.AbortPolicy() // AT 7, &F Nk, AAEXA AN, 5
i
* new ThreadPoolExecutor.cCallerRunsPolicy() // MBi e !
* new ThreadPoolExecutor.DiscardrPolicy() //BAAIN T, EH{FES, AP & !
* new ThreadPoolExecutor.DiscardoldestPolicy() //B\Fi 1, Z=REANREN S, WAL
i e !
*/
public class DemoOl {
public static void main(Sstring[] args) {
// HEXZ&M! T/ ThreadPoolExecutor
ExecutorService threadPool = new ThreadPoolExecutor(

Timeunit.SECONDS,
new LinkedBlockingDeque<>(3),
Executors.defaultThreadFactory(),
new ThreadPoolExecutor.DiscardoldestPolicy()); //BF\4liH 7, 2l 2d:Al
RS, AT R
try {

// #KA&#: Deque + max

// #id RejectedExecutionException

for (int i =1; i <= 9; i++) {
// W T &R G, &Rk A4 R
threadpPool.execute(()->{

System.out.println(Thread.currentThread().getName()+" ok");

B)E



} catch (Exception e) {
e.printStackTrace();

} finally {
// LR, BIPER, KL
threadPool.shutdown();

3
}

}

ARPIELETRRE
[1%] T
&1 * @since 1.5
12 * @author Doug Lea
. PURHELARS
1 @l S R ST P T | ra
o Choose Implementation of RejectedExecutionHandler (4 found) »
16 @ AbortPolicy in ThreadPoolExecutor (java.util.concurrent) < 1.8 > (rt.jar) my
17 |@ CallerRunsPolicy in ThreadPoolExecutor (java.util.concurrent) < 1.8 > (rt.jar) m
18 |@DiscardoldestPolicy in ThreadPoolExecutor (java.util.concurrent) < 1.8 > (rt.jar)m
19 & : > (
)8 =
i1 * shutdown of the Executor.

/7‘:7’:

* new ThreadPoolExecutor.AbortPolicy() // #4T#H T, A NERK, ALELXA AT, Ht5H

w

* new ThreadPoolExecutor.CallerRunsPolicy() // W20k !

* new ThreadPoolExecutor.DiscardPolicy() //BAAI T, EHATS, AR

* new ThreadPoolExecutor.DiscardoldestPolicy() //BA\FiH T, kMg psady, s

Bl S

7':/

INGEFIHRRE

BRI ARIARINIMAEIRE !

THE  IOFEER , CPUBEEER! : (L)

package com.kuang.pool;

import java.util.concurrent.*;

public class Demo01 {

public static void main(string[] args) {

// BEXZFEN! T/ ThreadPoolExecutor

// BORERERRZ U 58 X

// 1. Cpu AR, JUME, #iRJL, A LMERFCPUR R i !
// 2. 10 EER > HWHRRER 2 FEIOM LR,

// REF ISAKAUES  do T R

// FRELCPUMIKZEL

System.out.println(Runtime.getRuntime().availableProcessors());



ExecutorsService threadPool = new ThreadpPoolExecutor(
2
Runtime.getRuntime() .availableProcessors(),
35
TimeUnit.SECONDS,
new LinkedBlockingbDeque<>(3),
Executors.defaultThreadFactory(),
new ThreadPoolExecutor.DiscardoldestPolicy()); //BAAl 1, il LA
BRRITES, WA !
try {
// W KK#: Deque + max
// #id RejectedExecutionException
for (int i =1; i <= 9; i++) {
// R TEBMZ G, i LR LR
threadpPool.execute(()->{
System.out.println(Thread.currentThread().getName()+" ok");

s

} catch (Exception e) {
e.printStackTrace();

} finally {
// GRS, TSR, SRR
threadpPool.shutdown();

12, MRBREVIED (HREE)
HESICAIEIFR | lambdaeiket, SRR EEEUEN. StreamiiztitE

FHEED : RE— AN

@FunctionalInterface
public interface Runnable {
public abstract void run(Q);
}
VA2 NN~
// lambdaz=inz. #\4fE. REAEE O, streamfizlil 5
// #ZiZFunctionalInterface
// TEACHRREARETY, FEHTRRAS A AR K B A
// foreach(GH & M EEHE11)
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java.util.function |

Interfaces

BiConsumer
BiFunction
BinaryCperator
BiPredicate
Boolean Supplier

Eonsumer
oubleBinaryQperator

DoubleConsurker

DoubleFunclon
DoublePredicate
Double Supplier

Double TolntFunction

DoubleTolong Gifoﬁklg_‘*l

DoublelUnang®pe
IntBinary Operato
IntConsumer
IntFundchon

IntPredicate

IntSupplier

InfToDoubleFu
IntToLongFun
IntUnaryCpera
LongBinaryOpgrato
LongConsum
LongFundclion
LongPredica
Long Supplie
Long ToDoulleFu
Long Tolnt '
LongUnary
CbjDouble
ObjintConsumer

Objl ong Cornsum gr
I Predicate

upplier
ToDoubleBiFundtion
ToDoubleFunchion
TolniBiFunchon
TolntFunction
Tol ongBiFunction
Tol ongFunchon
UnaryOperator

KBt -



FunctionRE=E0

* @since 1.8

*/
@Functionallnterface
) public interface Functigon<T| R> {

ffﬂ<*
* Applies this

nction {?}r\%mn argument.
=
e function EWR

e function result

package com.kuang.function;
import java.util.function.Function;

/7': ¥
* Function EEHEI, H - MmASH, 1t
* QR BBz ATl Bl lambdazRik ik
-,‘r/
public class DemoOl {
public static void main(String[] args) {

//
// Function<String,String> function = new Function<String,String>() {
// @override
// public String apply(String str) {
// return str;
// 3
// I

Function<String,String> function = (str)->{return str;};

System.out.println(function.apply("asd"));

WIEREO - B—PMRASE , REERER T

A

YE !

N



* @since 1.8
A

@FunctionalInterface
®] public interface PredicateET) 1

* Fvaluates this prgdicate on the given argument.

* @param t the ingut argument
* @return {@codgf true} if the input argument matches the predicate,

o] boolean }est(T t);

package com.kuang.function;

import java.util.function.Predicate;

/ sk
© WEREED . A NMRASEL REMER AR RIE!
>/
public class Demo02 {
public static void main(string[] args) {
// HB R R

// Predicate<String> predicate = new Predicate<String>(){
/117 @override

//// public boolean test(String str) {

//// return str.isempty();

/177 3

/7177 I

Predicate<String> predicate = (str)->{return str.iseEmpty(); };
System.out.println(predicate.test(""));

Consumer jgZ884%2 0



F ® WO NOU A WN R ® WS o

* @param <T> the type of the input to the operation
* @since 1.8
*/
@FunctionalInterface
®] public interface Consumer<T> {

o RERWA  EREE

* Performs this eration on the given argument.

aram t the input argument

o] id accept(T t);

/>Z-'->Z-'-

package com.kuang.function;
import java.util.function.Consumer;

/7“:7“:
* Consumer JH#WAPEC: HAEWAN, BHIRFE
*/
public class Demo03 {
public static void main(string[] args) {

// consumer<String> consumer = new Consumer<String>() {
// @override

// public void accept(String str) {

// System.out.println(str);

// }

// if;

consumer<String> consumer = (str)->{System.out.printin(str);};
consumer.accept('sdadasd");

Supplier ft2aE25EM



@senLe t.0
*/
@FunctionalInterface
|  public interface bupplieP<T> {

il T get();

package com.kuang.function;
import java.util.function.Supplier;

/‘k:‘:
* supplier BRI WHSH, RAREIE
*/
public class Demo04 {
public static void main(string[] args) {

// Supplier supplier = new Supplier<Integer>() {
// @override

// public Integer get() {

// System.out.println('get()");

// return 1024;

// 3

// if;

Supplier supplier = (O->{ return 1024; };
System.out.printin(supplier.get());

13. StreamiEXitE

faRstreamifiziit &

REUE « =08+ HHE
A. MySQL REHEFHERIARY ;

TTEENIZ R LS RIE |
java.util.stream

Interface Stream<T>

E= i
T - WTEMZER

. All Superinterfaces:
AutoCloseable , BaseStream <T, Stream <T ==

RBEZH , RAEIREE

QQFF : 86
E=d=ty
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package com.kuang.stream;

import java.util.Arrays;
import java.util.List;

*OHER: — B A SRR, R B AT AR
* PAEFSANH ! k.
© 1. ID WZRHE
2. FRHRLAKT23%
3. AP & NKRE 7B
* 4, HAPATRHEEHT
5. RfH—"1HF!
*/
public class Test {
public static void main(string[] args) {
User ul = new User(l,"a",21);
User u2 = new User(2,"b",22);
User u3 = new User(3,"c",23);
User u4 = new User(4,"d",24);
User u5 = new User(6,"e",25);
// AT

List<User> Tist = Arrays.asList(ul, u2, u3, u4, u5);

// THEAZ G Streamii

// Tlambdaziks. BERgwfe. BEEEE. streamii it 5

Tist.stream()
.filter(u->{return u.getId()%2==0;1})
.filTter(u->{return u.getAge()>23;1})
.map(u->{return u.getName() .toUppercase();})
.sorted((uul,uu2)->{return uu2.compareTo(uul);})
LTHimit (D)
.foreach(System.out: :printin);

14, Forkjoin

4.2 Forkjoin

Forkjoin £ JDK 1.7 , FHTHITESS | IRENER. ASUEE !
AHUE - Map Reduce (IBXESIFOIIMES)


af://n1376

=

TEE FiEE
E. e ForkJoin s .

BEER

ForkJoin 43 : T{FE5EX

XA BE4EFAIEE AT



—

ForkJoin

SHAD S R I B R A L] L, e

void execute| ForkJoinTask<?= task
RNECHITSEE TSR .




compact!, compact2, compact3
java_util. concurrent

Class ForkJoin Task<V3

java.lang.Object

Ja\-ra_util_concurrent.ForkJﬁﬂ%%Ft EUH{E%

Alllmplemented Interfaces:

Serializab

CHEET A

CountedCompleter .| RecursiveAction RecursiveTask

package co

import jav

/ ok

* 3000

AEIRENE AiR[EHERY
le , Future <‘u’>/ /

m.kuang. forkjoin;

a.util.concurrent.RecursiveTask;

* SRR AES !

6000 (ForkJoin) 9000 (Streamf{Tii)

* // wflfEf forkjoin

% // 1. forkjoinPool il & KHAT

* // 2. it {E% forkjoinPool.execute(ForkJoinTask task)
* // 3. WHEEHK ForkloinTask

7':/
public class ForkJoinDemo extends RecursiveTask<Long> {

private Long start; // 1

private Long end; // 1990900000

// WESHE

private Long temp = 10000L;

pubTlic ForkJoinDemo(Long start, Long end) {
this.start = start;
this.end = end;

}

// WEITE

@override

protected Long compute() {

if

}e

((end-start)<temp){
Long sum = OL;
for (Long i = start; i <= end; i++) {
sum += 1i;
3
return sum;
I1se { // forkjoin i#l3
Tong middle = (start + end) / 2; // "8
ForkJoinDemo taskl = new ForkJoinDemo(start, middle);
taskl.forkQ; // 915, LS ENLTET]
ForkJoinDemo task2 = new ForkJoinDemo(middle+1l, end);
task2.fork(Q); // L5, CAEFIEANLIESI



return taskl.join() + task2.join(Q);

MG
package com.kuang.forkjoin;

import java.util.concurrent.ExecutionException;
import java.util.concurrent.ForkJoinPool;
import java.util.concurrent.ForkJoinTask;
import java.util.stream.DoubleStream;

import java.util.stream.IntStream;

import java.util.stream.LongStream;

© Rl AMES, AR EAR L

*/

pubTlic class Test {

public static void main(String[] args) throws ExecutionException,

InterruptedException {

// testl(); // 12224
// test2(); // 10038

// test3(Q; // 153

// HEARF 0
public static void testl(){
Long sum = OL;
Tong start = System.currentTimeMillis();
for (Long i = 1L; i <= 10_0000_0000; i++) {
sum += 1i;
}
Tong end = System.currentTimeMillis();
System.out.printIn("sum="+sum+" KA. "+(end-start));

// &fEfForkioin
public static void test2() throws ExecutionException, InterruptedException {
Tong start = System.currentTimeMillis();

ForkJoinPool forkJoinPool = new ForkJoinPool();
ForkJoinTask<Long> task = new ForkJoinDemo(OL, 10_0000_0000L);
ForkJoinTask<Long> submit = forkJoinpPool.submit(task);// 25115
Long sum = submit.get();

Tong end = System.currentTimeMillis();

System.out.println("sum="+sum+" Kf[fj: "+(end-start));

pubTlic static void test3(){
Tong start = System.currentTimeMillis();
// Sstream¥EiRm O
Tong sum = LongStream.rangeClosed(OL,
10_0000_0000L) .parallel () .reduce(0, Long::sum);
Tong end = System.currentTimeMillis();



System.out.printin("sum="+"#f[a]: "+(end-start));

15, Rl

Future IRITRIFIER : XPERATENSHRNERHTER

Class CompletableFuture<T>

java.lang.Object
java.util. concurrent CompletableFuture<T=

Allimplemented Interfaces:

CompletionStage <T=, Future <T=

package com.kuang.future;

import java.util.concurrent.CompletableFuture;
import java.util.concurrent.ExecutionException;
import java.util.concurrent.Future;

import java.util.concurrent.TimeUnit;

* 235iHF: CompletableFuture
* /) mAEPAT
* /) WA
* /) RIIEI
*/
public class DemoOl {

public static void main(String[] args) throws ExecutionException,
InterruptedException {

// BATRIEMER runAsync SB[l

// CompletableFuture<void> completableFuture =
CompletableFuture.runAsync(()->{

// try {

// TimeUnit.SECONDS.sleep(2);

// } catch (Interruptedexception e) {

// e.printStackTrace();

// 3

//

System.out.printin(Thread.currentThread().getName()+"runAsync=>void");
// F)E

//

// System.out.println("1111");

//

// completableFuture.get(); // ZRHUHZEHATES

// FRFEER supplyAsync S3:B[AIH
// ajax, RIANSIMr IE]


af://n1397

// REIRREIRGE R
CompletableFuture<Integer> completableFuture =
CompletableFuture.supplyAsync(()->{

System.out.printin(Thread.currentThread().getName()+"supplyAsync=>Integer");
int i = 10/0;
return 1024;
1

System.out.println(completableFuture.whenComplete((t, u) -> {
System.out.printin("t=>" + t); // 51455
System.out.printin("u=>" + u); // %5

java.util.concurrent.CompletionException: java.lang.ArithmeticException: / by

zero
}) .exceptionally((e) -> {
System.out.printin(e.getMessage());
return 233; // WIDISRECEEE R TIR [ 25 5L
}).get();
ik
* succee Code 200
* error Code 404 500
*/
}
}

16, JMM

TBIRRARXT Volatile RERAR

Volatile 2 Java EEHNIRHHIZERAIFRLENE
1. fRIERTIOME

2. MRERFHE

3. BIHESEH

HARIMM

JMM ' JavaRTFERY | REFERIAP , 5 ! 49 |

£FIMME—LER ST :
1. SRR, ES TR TAIRIEER.

2. GAINGET , MRS EE TIEA T |
3. IR R e

Z&iE TIERFE . £RF
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STHRME

lock siza 5728
unlock
TATIIEE WmiTSIE
] ]
Use  assign
[ ¥
o LiEFRE it
load »| g < true ey TirrsE
Flag = true I
store
f Z
—read =z
Flag = true

-

el

h
Hi2A #isB o

D

=

AT I= wTEIE
lo: TieRE
Flag = flase |
Flag = true -
snl;re J Flag = true
L L y

2=
Flag = false

B} , LeAEBIEN TE | (BERLEARRERRI T

REXEIRFBsH . ERWEEMYARIES—MEEMREFN . AUESRY (XFdoublefllongE
BIRYTEE KK |, load, store, readflwritelMEEFLEES EAIFGHISH )

lock (8 ) : FRFEAFNEE | B TERRAELER SRS

unlock (f#E8) : EBTERENZTE , SiE—MTIERSHTERRER  BHEHNEE
eI LA EL LR AE BliE

read (iEEY) : EETEAREZE  CiE— 1 TENENTAFERZSENTIERES , LUE
bafERYl0adEE(ER

load (F|AN) {EEFTILIERENEE |, CilreadiBENEFEHTEMATIEREFF

use ({FR) EBTIEREFINEE  SiBIEREFINZEEHSINITSIZE , BHENN
BE—EEFERRTENE  MeEREIXMES

assign (MRE) : FFRFILEREFNZE | BE— T 1S ERERAN TIERFNEE
EaIAH

store (&iE)  EEBTFERFTHNER | CIE—MNTIEREF—NZENEEEEERNEFF |
LAEE LR write(sf B



e wite  (BN) : ERTEREHOER , BifstorelEN TIEREHERINERIERNER
SinEy LY

JMMIZ/\FFESRIER |, BIE TR :

o ARftifreadfload. storeflwritelRfEz—EIMHIN, BIFEF T readwZiiload , {FF3 Y storedssR
write

o ARFEREERMRIRassigniE , L FEENERENETZ/E | WREHERF

o RAW—NEIRE & FassignlIEIEN TIERERERERNTE

o — NN ZEVWREFAFEIRE , ARFTIERFEEFER—RBIRTHNTE. HENTE
SChguse, storelRfEZ Al , WEiTassignFlloadiZ(E

o —ATER—IERE—NEIZRETE#H Tlock, ZiRlockfg , MRHATIERNRERIUnlock A BERR
Bl

o MERI—NLEHITIockIRE , S FTFELIERGEFTHTEMNE |, EHT5 ZEERXANTERT ,
wmEEFloadakassigniB{FIa ZERE

o WR—NITEIGEHlock , FiABETELH Tunlocki®fE, tBARBEUNlock— MEEthEFRSHTIIE S

o W—NEEHRITUNlockiBMEZ AT , MBI ERPSEIFAEF

B : EFAEERFIEEERKIERE T

ry
=
s
Zi2A Hi2B
9
SEAIANEFERTEF P -
HHEEE T I,
— B
| ) LT e
\ A= 1

%=
e Flag = false
num=1

17. Volatile

1. (R

package com.kuang.tvolatile;
import java.util.concurrent.TimeuUnit;

public class JvMMDemo {
// Ahn volatile FEFFEiESEAEIA!
// I volatile wJPLARIER Wi
private volatile static int num = 0;


af://n1464

public static void main(string[] args) { // main

new Thread((Q)->{ // £ 1 X FANLAFRIZAEIIE K
while (num==0){

3
P .start(Q;
try {

TimeUnit.SECONDS.sleep(l);
} catch (InterruptedException e) {
e.printStackTrace();

num = 1;
System.out.println(num);

2, NMRILERFHE

RFE: A HE

SREAEHTESRBHER | FEESI TR , BARER DR, BEARRIAY , EARRKK.

package com.kuang.tvolatile;

// volatile AMRIUFEFIE
public class vDemo02 {

// volatile AMFER 7k
private volatile static int num = 0;

pubTlic static void add(){
num++;

public static void main(string[] args) {

/ /B Enum& BE% N 2
for (int i = 1; i <= 20; i++) {
new Thread(()->{
for (int j = 0; j < 1000 ; j++) {
addQ;
b
P .startQ);

while (Thread.activeCount()>2){ // main gc
Thread.yield(Q);

System.out.println(Thread.currentThread() .getName() +

+ num) ;



SNRANN lock # synchronized , BEARFRERFE

// volatile FIRUF/FEF1#
public class VDemo®2 {

// volatile 1+
private volatile static_int num

1d num: T

public static void add(){
num++;| /) AEZREIE B,
} 2. +1
3. BEEXME
public static void main(String[]

d num: I

s

7/

ERRTE | R RFIERE

4y
||I||

72 Fnum#



= EfT-

I EH(O)

[Ava e lemparal
javatime.zone
java.util

java.util.concurrent. atomic

java.util.concurrent.locks
'7 java.util function
java.util jar
java.util.logging
java.util.prefs
java.util.regex
java.util.spi
java.util.stream
java.util.zip
javax.accessibility

P rmine i b e

java.util.concurrent.atomic

Atomicinteger

Alomicintegerarray

i eldUpdater
| AtomicLong
AtomicLongArray

AtomicLongFieldUpdater
AtomicMarkableReference
AtomicReference
AtomicReferenceArray
AtomicReferenceFieldUpdater
AtomicStampedReference
DoubleAccumulator
DoubleAdder
LongAccumulatar

LongAdder

package com.kuang.tvolatile;

FREV NEXT

Java™
API Spe

FIASET

See: @it

Profiles

s COMf
. COM[
e COM

wHe
java.appl

java.awt
java.awt.
java.awt.

java.awt.

java.awt.

java.awt.

import java.util.concurrent.atomic.AtomicInteger;

// volatile AHIFE T
public class vDemo02 {

// volatile AMFER 7
// JETK Integer

private volatile static AtomicInteger num = new AtomicInteger();

public static void add(){



// num++; /) AsE AR AR
num.getAndIncrement(); // AtomicInteger + 1 Jji%, CAS
}

public static void main(String[] args) {

/B Enum&ERRENZN 2 )
for (int i = 1; 1 <= 20; i++) {
new Thread(()->{
for (int j = 0; j < 1000 ; j++) {
addQ;

3
P .start(Q;

}

while (Thread.activeCount()>2){ // main gc
Thread.yield(Q);
}

System.out.printin(Thread.currentThread().getName() + " " + num);

XLHIRESERRBERFED | HERFHERIE | UnsafeRB—MRASTHRIIFE !

EEHRF

42 IB<EH | (RBRER | iTENAARIRRGSIEEMITR.
IR~ IRIFRR I RIERE-> EOFTHAIRESERE> AERFSER-—> YT
WIERTEHITIESEHEHR | EIE - LIRZEAEEIHE !

int x=1; // 1
inty =2; // 2
X=X+5; // 3

y =x *x; // 4

FATVFTIAER: 1234  (HREWREPATHINERIA S, 2134 1324
AIARE g 4123

TIREEREIIAYER ¢ a b xy XIOMBEEIARRZ O ;

HiEA #%ig8
X=a y=b
b=1 a=2

FENER: x=0;y=0,; BE2JeBTESEHE



ZiEA

ZizB
b=1 a=2
X=a y=b

ESEHISERIBRER . x=2,y=1;
FTENELW

volatilerJ LAt sais SEHE :
WEFEREE. CPUIES. 1EM:
1. SRR ERYERI RTINS !

2, AILRIERETENATIRMN (FIAXERvolatileSSIL T AT L )

It

HEEE: %ﬁgﬁé\i]ﬁﬁéﬂﬁ

v

Voliatd 5

)
|

AFR

AEEE : BRI TEESH FEESIE=




Volatile RRILARSF AJRE. REEFIERFHE  BFATRE | JLRIEESIESEHRIMSR T4 !

18, MEiniEeaflitEt
BRIt DCUHNL , 75t !
| XL

package com.kuang.single;

//
public class Hungry {

// TTRESIR o)

private byte[] datal
private byte[] data2
private byte[] data3
private byte[] data4

new byte[1024%1024];
new byte[1024%1024];
new byte[1024%1024];
new byte[1024%1024];

private Hungry(){

private final static Hungry HUNGRY = new Hungry(Q);

pubTlic static Hungry getInstance(){
return HUNGRY;

DCL fiNz(

package com.kuang.single;
import com.sun.corba.se.impl.orbutil.CorbaResourceutil;

import java.lang.reflect.Constructor;
import java.lang.reflect.Field;

// W )
[/ EER BEE !

public class LazyMan {
private static boolean ginjiang = false;

private LazyMan(){
synchronized (LazyMan.class){
if (gqinjiang == false){
ginjiang = true;
telse {
throw new RuntimeException (" A S AR ") 5


af://n1517

private volatile static LazyMan TlazyMan;

// AERBHEA W g DCLiii =X
public static LazyMan getInstance(){
if (lazymMan==null){
synchronized (LazyMan.class){
if (lazyman==nul1){
TazyMan = new LazyMan(); // &R 7 IElE

3
3

}

return lazyMan;
}
// B4t
pubTlic static void main(String[] args) throws Exception {

// LazyMan instance = LazyMan.getInstance();

Field qinjiang = LazyMan.class.getDeclaredField("ginjiang");
ginjiang.setAccessible(true);

Cconstructor<LazyMan> declaredConstructor =
LazyMan.class.getDeclaredConstructor(null);

declaredConstructor.setAccessible(true);

LazyMan instance = declaredConstructor.newInstance();

ginjiang.set(instance,false);

LazyMan instance2 = declaredConstructor.newInstance();

System.out.println(instance);
System.out.println(instance2);

}
}
/:’: %
* 1. HBCAATEE
© 2. PATHIE L, VISR S
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package com.kuang.single;

// RPN
public class Holder {
private Holder(){



pubTlic static Holder getInstace(){
return Innerclass.HOLDER;

public static class InnercClass{
private static final Holder HOLDER = new Holder();

BhrLEe , k5
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package com.kuang.single;

import java.lang.reflect.Constructor;
import java.lang.reflect.InvocationTargetException;

// enum E—MEA? AKHHE—-IClassk
public enum EnumSingle {

INSTANCE;

pubTic EnumSingle getInstance(){
return INSTANCE;

class Test{

pubTlic static void main(String[] args) throws NoSuchMethodException,
I1legalAccessException, InvocationTargetException, InstantiationException {
EnumSingle instancel = EnumSingle.INSTANCE;
constructor<enumsingle> declaredConstructor =
EnumSingle.class.getDeclaredConstructor(String.class,int.class);
declaredConstructor.setAccessible(true);
EnumSingle instance2 = declaredConstructor.newInstance();

// NoSuchMethodException: com.kuang.single.EnumSingle.<init>()
System.out.printin(instancel);
System.out.printin(instance2);



javap —p EnumS

KEZE BN R R RERIFIRAD :
// Decompiled by Jad v1.5.8g. Copyright 2001 Pavel Kouznetsov.
// Jad home page: http://www.kpdus.com/jad.html
// Decompiler options: packimports(3)

// source File Name: EnumSingle.java

package com.kuang.single;

pubTic final class EnumSingle extends Enum

{
public static EnumSingle[] values()
{
return (EnumSingle[])$VALUES.clone();
3
public static EnumSingle valueof(String name)
{
return (EnumSingle)Enum.valueof(com/kuang/single/EnumSingle, name);
}
private EnumSingle(String s, int i)
{
super(s, 1i);
}
public EnumSingle getInstance()
{
return INSTANCE;
}

pubTlic static final EnumSingle INSTANCE;
private static final EnumSingle $VALUES[];

static
{
INSTANCE = new EnumSingle("INSTANCE", 0);
$VALUES = (new EnumSingle[] {
INSTANCE
LD¢
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package com.kuang.cas;
import java.util.concurrent.atomic.AtomicInteger;
public class CASDemo {

// CAS compareAndSet : HLHEIFAH#e!
public static void main(string[] args) {
AtomicInteger atomicInteger = new AtomicInteger(2020);

// BAEE.

// public final boolean compareAndSet(int expect, int update)
// WRIRIEREER T, BamiER, S0, SAER, CAS ZCPUMIHAEIE!
System.out.println(atomicInteger.compareAndset (2020, 2021));
System.out.println(atomicInteger.get());

atomicInteger.getAndIncrement()
System.out.println(atomicInteger.compareAndset(2020, 2021));
System.out.printin(atomicInteger.get());

Unsafe 3£

*/
public class AtomicInteger extends Number implements java.io.Serializable {
private static final long serialVersionUID = 6214790243416807050L;

// setup to use Unsafe.compareAndSwapTnt for unpdate
private static finailUnsafe bnsafé = Unsafe.getUnsafe(); |
private static final long valueOffset;

static {
try {
| valueOffset FIunsafé.obiectFieldOffset|
(AtomicInteger.class.getDeclaredField( name: "value"));
} catch (Exception ex) { throw new Error(ex); }

} Java ToiEBMERF
i — 1 Java BJLAEAIc++ native
private volatile [int value; e
o+ ETLUEIERITF

VA Java BT . BILLEITIXANE12
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pubiic
public
public
public
public
public

public

native volad putuouplevolatlle(upject varl, 1long var<, aouble vars),

na1pu51ic final int getAndIncrement() {
return unsafe.getAndAddInt( o: this, valueOffset, i:1);
na1H / y

native void putOrderedLong(Object vOO O A/ H A @ st e = g -

native void unpark(Object varl);
native void park(boolean varl, long

native int getlLoadAverage(doubl varl, intgVar2);

public

do

¥

int vars; EEYpEFiHREO(E
vars = this.getIntVolatile(varl, var2);
} while(!this|compareAndSwapInt|[varl, var2]#var5, var5jvar5 + var4d)

return vars;

final int getAndAddInt(Object varl, long var2, int vard) {

C s \

[

RFRE | WERRB

RN N I

[RCRR T [T SR [ S ) Y R T —— L . [ I oo

public final int hetAndAddInt(Object varl, long var2, int var4) {
int var5;
do {

var5 = this.getIntVolatile(varl, var2);

} while(!this.compareAndSwapInt(varl, var2, var5, var5:var5 + var4));

return vars;

)i

CAS : BB T/ERERRIEINERETRE , INRXMEZEEN |, BBANBITIRE | ANRAREH
—B1fEH !

R -
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package com.kuang.cas;

import java.util.concurrent.atomic.AtomicInteger;

public class CASDemo {

// CAS compareAndSet : HHEIFATH!
pubTlic static void main(String[] args) {
AtomicInteger atomicInteger = new AtomicInteger(2020);

// BIEE. B

// public final boolean compareAndset(int expect, int update)
// WRBLIAERMELR] T, AR, S0, SAEF, CAS ZCPUMFHKIEIE!
// AL LR
System.out.println(atomicInteger.compareAndset(2020, 2021));
System.out.println(atomicInteger.get());

System.out.println(atomicInteger.compareAndset(2021, 2020));
System.out.println(atomicInteger.get());

// HAEE 2075
System.out.println(atomicInteger.compareAndset(2020, 6666));
System.out.println(atomicInteger.get());

20, |R¥5IH

RRIRABA [AIRE , SINRFSIA ! XINAYERR - R !

RS BIRTHR(E !

package com.kuang.cas;
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import java.util.concurrent.TimeuUnit;
import java.util.concurrent.atomic.AtomicStampedReference;

public class CASDemo {
//AtomicStampedReference JERE, WIRZ AR AR, FEEXT G 5] )

// EEAN S EAE, X HE AR — TR
static AtomicStampedReference<Integer> atomicStampedReference = new
AtomicStampedReference<>(1,1);

// CAS compareAndSet : LCEIATH:!
pubTlic static void main(String[] args) {

new Thread(()->{

int stamp = atomicStampedReference.getStamp(); // SiFhAS
System.out.printIn("al=>"+stamp);

try {
TimeUnit.SECONDS.sleep(l);

} catch (Interruptedexception e) {
e.printStackTrace();

atomicStampedReference.compareAndset(l, 2,

atomicStampedReference.getStamp(),
atomicStampedReference.getStamp() + 1);

System.out.printin("a2=>"+atomicStampedReference.getStamp());

System.out.printin(atomicStampedReference.compareAndset(2, 1,
atomicStampedReference.getStamp(),
atomicStampedReference.getStamp() + 1));

System.out.printin("a3=>"+atomicStampedReference.getStamp());

},"a").start(Q);

// SRR SR A R

new Thread(()->{
int stamp = atomicStampedReference.getStamp(); // KA
System.out.println("bl=>"+stamp);

try {
TimeUnit.SECONDS.sleep(2);

} catch (InterruptedeException e) {
e.printStackTrace();

System.out.printin(atomicStampedReference.compareAndset(l, 6,
stamp, stamp + 1));

System.out.printIn("b2=>"+atomicStampedrReference.getStamp());

},"b").start();



}
e A=
Integer (EATWREFNE , EGATBER -128 ~ 127 |, HFERFHFSI 5% valueOf SREXXISREE
Bl , AR new , EA valueOf (ERETRF , M new —ELEEFAINIR O EFHAIAEFZ=E ;

. [5EH1] A AR EIER P e 20t R 2 M E R EhEs, 484 equals ik
. % Integer var = ?76-128 £ 127 Z[AfUIRME, Integer X% E7E
|IntegerCache.cache =, S5 H Eﬂﬁﬂ‘]'%l- IXANX B N ) Integer {E r] LB H2{# FH = =ik1T

FIT, ALRPXA X R Z AT SR, # S e Lr= | SEARS T A Oa N S| X2 — ik

HEETER equatls /5 vk AT AW .
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AT FHFAT , TLUEA (BATRIEAT)

pubTlic ReentrantLock() {
sync = new NonfairSync();

}
public ReentrantLock(boolean fair) {

sync = fair ? new Fairsync() : new NonfairSync();

3
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Synchronized

package com.kuang.lock;
import javax.sound.midi.Soundbank;

// Synchronized
public class DemoOl {
public static void main(string[] args) {
Phone phone = new Phone();

new Thread(()->{
phone.sms();
},"A") .start(Q);

new Thread(()->{
phone.sms();
},"B").start();

class Phone{

public synchronized void sms(){
System.out.println(Thread.currentThread().getName() + "sms");
callQ; // XHEWAH

public synchronized void call(){
System.out.println(Thread.currentThread() .getName() + "call");



Lock ki

package com.kuang.lock;

import java.util.concurrent.locks.Lock;
import java.util.concurrent.locks.ReentrantLock;

public class Demo02 {
public static void main(string[] args) {
Phone2 phone = new Phone2();

new Thread(()->{
phone.sms();
},"A") .start(Q);

new Thread(()->{
phone.sms();
},"B").start();

class Phone2{
Lock lock = new ReentrantLock();

public void sms(){
Tock.lock(); // #u¥i: Tock.lock(); lock.unlock(); // lock BiZificxt, 75
D5 22 FEAE

lock.lock();

try {
System.out.printin(Thread.currentThread().getName() + "sms");
callQ; // XHE AT

} catch (Exception e) {
e.printStackTrace();

} finally {
Tock.unlock();
lock.unlock();

public void callQ{

lock.Tock();
try {
System.out.printin(Thread.currentThread().getName() + "call");
} catch (Exception e) {
e.printStackTrace();
} finally {
lock.unlock();



3. BlbEht

spinlock

i6 public native int getloadAverage(double[] varl, int var2);

public final int betAndAddInt(Dbject varl, long var2, int vard) {
int ant.
do {
var5 = this.getIntVolatile(varl, wvarl);
} while(!this.compareAndSwapInt(varl, var2, var5, Vars: var5 + vard));

T =]

[

(W N iy

il return varo,

B !
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package com.kuang.lock;

import java.util.concurrent.atomic.AtomicReference;

H et
* /

public class SpinTockbemo {

// int 0
// Thread null
AtomicReference<Thread> atomicReference = new AtomicReference<>();

//

public void myLock(){
Thread thread = Thread.currentThread();
System.out.println(Thread.currentThread().getName() + "==> mylock");

// Bt

while (!atomicReference.compareAndSet(null,thread)){

/] 18

// Tt

pubTic void myunLock(){
Thread thread = Thread.currentThread();
System.out.println(Thread.currentThread().getName() + "==> myuUnTlock");
atomicReference.compareAndset(thread,null);

Mhz

package com.kuang.Tlock;
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import java.util.concurrent.TimeuUnit;
import java.util.concurrent.locks.ReentrantLock;

pubTlic class TestSpinLock {
public static void main(String[] args) throws InterruptedException {

// ReentrantLock reentrantLock = new ReentrantLock();
// reentrantLock.Tock();
// reentrantLock.unlock();

// JREMAN A EstcAs
SpinlockDemo lock = new Spinlockbemo();

new Thread(()-> {
Tock.myLock();

try {
TimeUnit.SECONDS.sleep(5);

} catch (Exception e) {
e.printStackTrace();

} finally {
Tock.myunLock();

},"T1") .startQ;
TimeUnit.SECONDS.sTeep(l);

new Thread(()-> {
Tock.myLock();

try {
TimeUnit.SECONDS.sTleep(1l);

} catch (Exception e) {
e.printStackTrace();

} finally {
Tock.myunLock();

},"T2") .start();

}
}
Run: TestSpinLock
p | £ | D:\Environment\Java8\jdk8\bin\java.exe ...
IF Tl==> mylock
" T2==> mylock

Tl==> myUnlock
T2==> myUnlocH

Process finished with exit code 8

B
P b @
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package com.kuang.Tock;
import com.sun.org.apache.xpath.internal.SourceTree;
import java.util.concurrent.TimeUnit;

public class DeadLockDemo {
public static void main(string[] args) {

String TockA
String lockB

"TockA";
"TockB";

new Thread(new MyThread(lockA, TockB), "T1").start(Q);
new Thread(new MyThread(lockB, lockA), "T2").start();

class MyThread implements Runnable{

private String lockA;
private String lockB;

public MyThread(string lockA, String lockB) {
this.TockA = lockA;
this.TockB = lockB;

@override
public void run() {
synchronized (TockA){




System.out.printin(Thread.currentThread().getName() +
"lTock:"+TockA+"=>get"+TockB) ;

try {
TimeUnit.SECONDS.sleep(2);

} catch (InterruptedException e) {
e.printStackTrace();

synchronized (lockB){
System.out.printin(Thread.currentThread().getName() +
"Tock:"+TockB+"=>get"+TockA);
}

fRIRE)R

INEEIER ps -1 pEmtzias;

T (M1CroSOTT WINAOWS | X4~ 16.0.14395 )
% | (c) 2016 Microsoft Corporation. R FTHHH .

C:\Users\Adminis‘tr‘a‘tor‘\Desk‘top\#Eéﬁﬁ\juc
10048

1148 org.jetbrains.jps.cmdline.lLauncher

|114M com.kuang. lock.DeadlLockDemo I

9408 org.jetbrains.idea.maven.server.RemoteMavenServer

7884 sun.tools.jps.Jps

pNRED:N jstack wifES ErEllggmERd

+

% Found one Java-level deadlock:

T2
waiting to lock monitor ©x0000000018590f28 (object Ox00OVLVOLROI5bB86a%@, a java.lang.String),
which is held by "T1"

T
waiting to lock monitor @x00000000185932e8 (object 0x00000000d5b86ac8, a java.lang.String),
which is held by "T2"

Java stack information for the threads listed above:

at com.kuang.lock.ErzThr‘ead.r'unsDeadLockDemo.java:AZ)

- waiting_to lock k@xB80800000d5b86a90> (a java.lang.String)
- lockedl <@x00000000d5b86ac8> (o java.lang.String)

at java.lang.Thread.run(Thread.java:748)

- at com.kuang.loc emo. java:42)
- waiting to locH <0x00000000d5b36ac8> [a java.lang.String)

- locked {@x@0000000d5b86a90> java.lang.String)
at java.l = = -Hava:748)

Found 1 deadlock. |

EvEE
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