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HilEN:

Executor

HER—MEFMIT, —NEETULIESS/ %R, SEREFIMTHRMEN (FRREMRN

{ir)

javaBiAB N EiR?

2/, main5GC

%i2: A7—1i#liETypore, B5F, BillRF (XERSM, BA)

¥FJavamms: Thread. Runnable, Callable
JavarJ L AR &4z157?

&: A#E, AMThread.start() /5% E ERRAANFIA X (nativelElF), ERERC++3RLIAY,
HJavaFCiEiR(ErEE,

public synchronized void start() {

/**

* 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.

*

* A zero status value corresponds to state "NEW".
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*/
if (threadStatus != 0)
throw new lllegalThreadStateException();

/* Notify the group that this thread is about to be started
* so that it can be added to the group's list of threads

* and the group's unstarted count can be decremented. */
group.add(this);

boolean started = false;

try {
startO();
started = true;
} finally {

try {
if (Istarted) {
group.threadStartFailed(this);

}
} catch (Throwable ignore) {

/* do nothing. If startO threw a Throwable then
it will be passed up the call stack */
}

}
}
[/R75%, REC++, JavaToikEER{EiEit

private native void start0();
HE&. HiT
HE (SEEREFA—ER)
o CPU—#%, EHILLRSREE. RERH

1T BPMA—ETE)
o CPUSH, SN EIETLIEHT.

package cn.fyyice,juc;

public class Test1 {
public static void main(String[] args) {
/FRERCPUZEL
System.out.printin(Runtime.getRuntime().availableProcessors());

}
}
CHEREINAR: “RAFIACPURIEIR
ZEENME

public enum State {

/] #HE
NEW,
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/] BT
RUNNABLE,

// BHZE
BLOCKED,

/] FFF

WAITING,

// TBRTERF
TIMED_WAITING,

/] &IE

TERMINATED;
}

wait5sleephIX 5l

1. **RERRERIZE

wait => Object

sleep => Thread

2, P RFEIRITEM

wait: SRS

sleep: XY, HEHER, FALEN!

3, *EANEERARA

wait: BITERSRIBRP

sleep: TJLATE{E{aIith 75 HE

4 R EHIAR T

wait: REEHRRE

sleep: MAEHRETE (BHET)

E&issleepdfz, RLHCPURIR, BHIRARILLAIZLEMBH DIZHIZFMRCPURIR, LIE—
RIS HEHMEIENTING, FUARGApU. BEETRAERRE, LELFRERS, ARSS
puiE, REVEIcpuFRZBIMAILIELT.

3.Lock¥i

FEHIENSEZIEARR (28) . ZERE—1EMERSE, SEENMERIRME.
XEBLAFEER demoRid{TiHAR
(& synchronizedfiFiR
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A[E: HEBA

package cn.fyyice.juc;

public class SaleTicket {
public static void main(String[] args) {
/135 SHEERF—RIRE
Ticket t = new Ticket();

//@Functionallnterface’#z{#z0, jdk 1.8 lombdaZRiAz (2£0)-> (LB}

a
new Thread(()->{ for (inti = 0; i < 50; i++) t.sale();},"E").start();
new Thread(()->{ for (inti = 0; i < 50; i++) t.sale();},"Z").start();
new Thread(()->{ for (inti = 0; i < 50; i++) t.sale();},"’"A").start();

}
}

// OOP&RZE
class Ticket{
private Integer ticket = 20;

public synchronized void sale(){
if (ticket > 0){
System.out.printin(Thread.currentThread().getName()+ "SEH TR S:" + ticket--+"HIE,
F:"+ticket);
}
}
}

LockiE

Lock | = ...; Llock(); try { // access the resource protected by this lock } finally { l.unlock(); }

SEARCERRENEMRNN, CatEiBRENERRNITRHFAIEEtry-finallymtry-catc
iR, LARGRTEL ERIEREIE.

SCHR A T R HiEiEOKINTIeE, BEidiREIERRZESIXAIRENH (
) . %E)\‘.X%H!lﬁﬂ&ﬂlﬂﬁﬁﬂg’i‘ﬁ ( )+ MAREHXSRENRILARERT (
LOCKH=EBRIFRB T i%:
Modifier and Type Method D
scription
void lock() RS,
void lockinterruptibly() $REY
iE, FRESRIZIER interrupted .
Condition newCondition() iR
— \#hCondition4BEZiZEHILocksER.
boolean tryLock() [zt =reais)::)
ZARILASR1S A,
boolean tryLock(long time, TimeUnit unit)

FEAENFFREARRZRN, FEIRRYEIZRFSE interrupted, MZRETIZEA.

JRSCHEE: FARRIEEH, RANLHIERE JUC


https://www.matools.com/file/manual/jdk_api_1.8_google/java/util/concurrent/locks/Lock.html#tryLock--
https://www.matools.com/file/manual/jdk_api_1.8_google/java/util/concurrent/locks/Lock.html#lockInterruptibly--
https://www.matools.com/file/manual/jdk_api_1.8_google/java/util/concurrent/locks/Lock.html#tryLock-long-java.util.concurrent.TimeUnit-
https://ld246.com/article/1620724674275

void unlock() FEnis.
gm%** : *%

FRrEENsCIEs:

1. ReentrantLock** (ATEANSi---FEH) **
2. ReentrantReadWriteLock.ReadLock** (jsEfif) **
3. ReentrantReadWriteLock.WriteLock (S#ii)

ReentrantLockiER3:

/**
* Creates an instance of {@code ReentrantLock}.
* This is equivalent to using {@code ReentrantLock(false)}.
*/
public ReentrantLock() {
sync = new NonfairSync();

}

/**

* Creates an instance of {@code ReentrantLock} with the
* given fairness policy.

*

* @param fair {@code true} if this lock should use a fair ordering policy
*/
public ReentrantLock(boolean fair) {

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

}
NonfairSync: JEAFH, RILAERA
FairSync: 2%, KRG

package cn.fyyicejuc;

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

public class SaleTicket2 {
public static void main(String[] args) {
/1K BEERE— 1 RIRR
Ticket2 t = new Ticket2();

//@Functionallnterface’#z{#x0, jdk 1.8 lombdaZKiAz (280)-> (LB}
new Thread(()->{ for (inti = 0; i < 30; i++) t.sale();},"A").start();
new Thread(()->{ for (inti = 0;i < 30; i++) t.sale();},"B").start();
new Thread(()->{ for (inti = 0; i < 30; i++) t.sale();},"C").start();
}
}

// OOP#&iREZE
class Ticket2{
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private Integer ticket = 20;
Lock lock = new ReentrantLock();
public void sale(){

//1NEAd

lock.lock();

try {
if (ticket > 0){

System.out.printin(Thread.currentThread().getName()+"SEHH T4RS:" +ticket-- + "AIE
FllR:" +ticket);
}
}catch (Exception e){

e.printStackTrace();
Yinally {

/ /784

lock.unlock();

}
}
}

synchronized 5 Lock K35

1. Synchronized 2RE#RIJavaxXi#F, Lock 2—4 Java¥
2. Synchronized FZEFIEIREVHAVIATS, Lock AILAFIEEEIRAVE] 7
3. **Synchronized SEREMEL, Lock W/REFNREMEL! NRAEMEL, **  FEl

4. Synchronized 421 (3RS, (BERETHE) , £iE22—HEF, LockififA—ESEF G T
(tryLock7aik, SitaRENEH)

gl.ify:rléchronized BN, AAILhER, JEAE; Lock ATEANS. SILAFIER, BCIRELE

6. Synchronized ESHMVEMNRBRLSAE; Lock ESMAENRLE
MEMA, MATHERRRRiE

4. EFEMHEE DS

g%igjﬁch{;ﬂ BHIK%E};E%E iﬁﬁlﬁm@: . FiFiRET, EAIREE

A num+1
B num-1

EiRY:
BHRR. HIFEEE. £FESMEESEE. JE6
package cn.fyyice.juc.pc;

public class A {
public static void main(String[] args) {
Data data = new Data();
new Thread(()->{
for (inti =0;i < 10;i++) {
try {

ROk FRRMTEERT, IRNIRHERE JUC
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data.increment();

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

}

}
}L"A").start();

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

}
}
},"B").start();
}
}
//FIER. WSS, @B
class Data{

private int number = 0;

public synchronized void increment() throws InterruptedException {
if (number != 0){

//F5F

this.wait();
}
number ++;
System.out.printIn(Thread.currentThread().getName()+"-------- >"+number);
/B8R0 AVS55ERK
this.notifyAll();
}

public synchronized void decrement() throws InterruptedException {
if (number == 0){

/1555

this.wait();
}

number --;

System.out.printIn(Thread.currentThread().getName()+"-------- >"+number);
/B0 VB 5eRk

this.notifyAll();

}
}

[JREfF7E, A B C DOUfM&ERE. HE(RIGES!

IMNZEER, BERL?

RS, BifHERE, REEEESMwaitZFIKBIHRIET, BEFSEMHEfRY
BEHSEISTIHUBRZGHNE, mRERwhilefiE, BahwaitzERREBIET, (BRIGE
REFAMBIAFMG, MERHIZBRITwhileBRZBAIBR, BEIZREHZEwWait,

B XHEERE:
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SIZHRILIREE, MASHEIEN, hEmEkER, RIFMBRY = ERI%E="" . 2AXELEPRD>
RE, BNBAEFOUEBTNINIZESAEMIRBERIZRITE, FRINREGRNHENSEEEFST,

gk, FENZERHIERAT, MExEE:

synchronized (obj) {

}

while (<condition does not hold>)
obj.wait(timeout);

... // Perform action appropriate to condition

RRRF%:
“xif 5009 white! ****Bh 1L EE{RIGEE

package cn.fyyice.juc.pc;

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

Data data = new Data();
new Thread(()->{
for (inti=0;i<10;i++) {
try {
data.increment();
} catch (InterruptedException e) {
e.printStackTrace();
}
}
},"A").start();
new Thread(()->{
for(inti=0;i<10;i++) {
try {
data.decrement();
} catch (InterruptedException e) {
e.printStackTrace();
}

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

new Thread(()->{
for (inti =0;i<10;i++) {
try {
data.increment();
} catch (InterruptedException e) {
e.printStackTrace();
}
}
},"C").start();
new Thread(()->{
for(inti=0;i<10;i++) {
try {
data.decrement();
} catch (InterruptedException e) {
e.printStackTrace();
}
}

Rk FRIRIEHN, IRNRHIERE JUC
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}"D").start();

}
}

/1R, WSS, @0
class Data{
private int number = 0;

public synchronized void increment() throws InterruptedException {
while (number !'= 0){
/1%
this.wait();
}
number ++;
System.out.printIn(Thread.currentThread().getName()+"-------- >"+number);
/B WS35
this.notifyAll();
}

public synchronized void decrement() throws InterruptedException {
while (number == 0){

/1F5F

this.wait();
}

number --;
System.out.printIn(Thread.currentThread().getName()+"-------- >"+number);
/BRI W$B55
this.notifyAll();
}
}

JUC IR EF-EHEE T
{€4t89: Synchronized wait notifyAll/notify

FhhR: Lock await signal

BRAXHE:
public interface Condition

e BM=BHE ( ' il ) BEAERYNSR, LASHRES
SFEHEHSMNR, EFRCiSEREFSHAESIBER ok, **LocEiR *
TEMNESIRIER, T S IEMERT5 ERER.,
S (HIRAFUATIHRMAEE )

— MR ERT ( "HE ) BETHEE BRS—EEBENRENSIETEAR. B
[AWEERMEE A EEARIZET, FTLACOIRRIF, ELREMRZZRI8! ‘512? AHEXER. F
FHRXERMERECRFHRBERSTHERIRZRE, A s

class BoundedBuffer {
final Lock lock = new ReentrantLock();
final Condition notFull = lock.newCondition();
final Condition notEmpty = lock.newCondition();
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final Object[] items = new Object[100];
int putptr, takeptr, count;

public void put(Object x) throws InterruptedException {
lock.lock(); try {
while (count == items.length)
notFull.await();
items[putptr] = x;
if (++putptr == items.length) putptr = 0;
++count;
notEmpty.signal();
} finally { lock.unlock(); }
}

public Object take() throws InterruptedException {
lock.lock(); try {
while (count == 0)
notEmpty.await();
Object x = items[takeptr];
if (++takeptr == items.length) takeptr = 0;
--count;
notFull.signal();
return x;
} finally { lock.unlock(); }
}
}

CRISEIR :
package cn.fyyice.juc.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(inti=0;i<10;i++) {
try {
data.increment();
} catch (InterruptedException e) {
e.printStackTrace();
}
}
}"A1").start();
new Thread(()->{
for(inti=0;i<10;i++){
try {
data.decrement();
} catch (InterruptedException e) {
e.printStackTrace();

[ROCEE: FRFIEH, RNXHER JUC
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}

}
},"B1").start();

new Thread(()->{
for(inti=0;i<10;i++){
try {
data.increment();
} catch (InterruptedException e) {
e.printStackTrace();
}
}
},"C1").start();
new Thread(()->{
for(inti=0;i<10;i++) {
try {
data.decrement();
} catch (InterruptedException e) {
e.printStackTrace();
}

}
},"D1").start();

}
}

//FVrERE, AkSS. BRI
class Data2{
private int number = 0;

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

public void increment() throws InterruptedException {
lock.lock();
try {
while (number != 0){
//EF
condition.await();
}
number ++;
System.out.printin(Thread.currentThread().getName()+"-------- >"+number);
/B AVES Rk
condition.signalAll();
} catch (Exception e) {
e.printStackTrace();

}
}
public void decrement() throws InterruptedException {
lock.lock();
try {
while (number == 0){
//EF

[ROCEE: FRFIEH, RNXHER JUC


https://ld246.com/article/1620724674275

condition.await();

}

number --;
System.out.printIn(Thread.currentThread().getName()+"-------- >"+number);
/B WS55ERk
condition.signalAll();
} catch (Exception e) {
e.printStackTrace();
}

}
}

(FHI—MREIRAR B RN ARES 7 IFRAIEA
Conditionf9{ii#s

RERETIHR LT

1. REHREAL

Condition condition1 = lock.newCondition();
Condition condition2 = lock.newCondition();
Condition condition3 = lock.newCondition();

/) EEIFEIERConditioni#{Tsignal /5iEH TIGEE

2. I8ES/ M Mg Condition

EiIwhilefEBIRIIHFELLHITHIET. RBESRME, WIHSEAEREMITsingaliRE, NMmiEZIHEHRIRER
5.8HiH%R

88, BEXTFHIRY/\MTE
package cn.fyyice juc.lock8;
import java.util.concurrent.TimeUnit;

public class Test {
public static void main(String[] args) {
Phone phone = new Phone();

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

}"A").start();

try {
System.out.printIn("EEZEEF3s");
TimeUnit.SECONDS.sleep(3);

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

}

JRSCHEE: FARRIEEH, RANLHIERE JUC
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new Thread(()->{
phone.call();
},"B").start();
}
}

class Phone {
// synchronizedS{f9XIS 25 A0 ERE !
// XEBRNGERNER— 8, EREEETTHT!
public synchronized void send(){
try {
System.out.printin("F2EphonedIFEREF");
TimeUnit.SECONDS.sleep(3);
} catch (InterruptedException e) {
e.printStackTrace();
}
System.out.printin("&E8");
}
public synchronized void call(){
System.out.printin("¥TEIE");
}
}

package cn.fyyice.juc.locks;
import java.util.concurrent.TimeUnit;

public class Test2 {
public static void main(String[] args) {
Phone2 phone = new Phone2();
Phone2 phone2 = new Phone2();

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

}L"A2").start();

try {
TimeUnit.SECONDS.sleep(1);

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

}

new Thread(()->{
phone2.call();
},"B2").start();
}
}

class Phone2 {
// synchronized 8IS 275 A0 A RE !
/] XERANFERNER—ME, TSR ETHT!
public synchronized void send(){
try {

[ROCEE: FRFIEH, RNXHER JUC


https://ld246.com/article/1620724674275

TimeUnit.SECONDS.sleep(3);
} catch (InterruptedException e) {
e.printStackTrace();

}
System.out.printIn(Thread.currentThread().getName()+"--> &{ER");

public synchronized void call(){
System.out.printIn(Thread.currentThread().getName()+"-->FJEBiE");

}

public void hello(){
System.out.printIn("hello");
}
}

package cn.fyyice.juc.locks;
import java.util.concurrent.TimeUnit;

public class Test3 {
public static void main(String[] args) {
Phone3 phone = new Phone3();

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

}, "A").start();

try {
TimeUnit.SECONDS.sleep(1);

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

}

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

}
}

class Phone3 {
// synchronized§{HIXISRZE T ZHIERE !
[/ XERANFERNERE—ME, ETERETHAT!
public static synchronized void send(){
try {
TimeUnit.SECONDS.sleep(2);
} catch (InterruptedException e) {
e.printStackTrace();
}
System.out.printIn(Thread.currentThread().getName()+"--> &{E8");
}
public static synchronized void call(){
System.out.printIn(Thread.currentThread().getName()+"-->FJEEiE");

[ROCEE: FRFIEH, RNXHER JUC
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}
}

package cn.fyyice juc.lock8;
import java.util.concurrent.TimeUnit;

public class Test4 {
public static void main(String[] args) {
Phone4 phone = new Phone4();

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

}, "A").start();

try {
TimeUnit.SECONDS.sleep(1);

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

}

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

}
}

class Phone4 {
// synchronized RIS 25 A89EEE !
[/ XEBRNGERRNER— 8, ESERESLRIT!
public static synchronized void send(){

try {
TimeUnit.SECONDS.sleep(2);

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

}
System.out.printIn(Thread.currentThread().getName()+"--> &{E8");

public synchronized void call(){
System.out.printin(Thread.currentThread().getName() +"-->¥TEiE");

}
}

IGf: &SR, TRIEER

1. {RERRT, BMEIESIIED REREETRIE?

2. send();5iAEIRs, BNMERIRSATENR(ER EEHTHRIE?

3. EIAEERGiZhellofs, BNMERRFAITENRIER E&hello?

4. WAMR, 21 BAEHiE, RIERER FI8BIE?

5. MIMANSFEHREEE, A8 HR, S0 LKEEEEITRIE?
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6. BANR, BNRNFSHRALEE RE—1MNR, S0 LEBEEEITRIE?
7. staticlizRIsend, EFFHixcall, IE—NMWR, KD REEERFTHIE?
8. static/TizRIsend, EFFHixcall, IBEAIMWR, FIED REEERFTHIE?

E=K

[[IRR1,2: IR IAT, JREERIXAATTAEREM T8, msynchronized 2EIHES A LE
, FTUASEIRIRANTARERNSR, EXERNGESRE—ARNSR, LTSRS

A3  ARESHNGEE, AEEINEE., XEHLERRMZTHITAER, RAIREsleepT
mhelloARFEEEEFHXE, FrLASEHITAYhello,

[A)&R4

BJRR5:  SATENARE(S, BHTEDFTERIE. RAEMAstaticdiginig, TR TERSHE, TR
BFi= T, BRTE—NEFHET! #A9RClassi® (1#1R)

IRR6:  SLITEDARE(E, BFJENFTEIE. EAMAYEClassXsR, HERZER—, FrLUESCEE8
LT, XEFEIREHRIT.

BJRR7:  SSFTEDFIERIE, BHTEDARER. AAMINSRA—E, REEHEHMAINISZEClassyis,
?T?iﬁﬁii@ﬁf%ﬁi@ﬁﬁiﬁ?ﬁo BIA—, AEEXEFUIREN.

BERs: E.Et.

ING:

¢ new this B{fig—M3EWR
o static Class Ifi—B9—/MER

o EE&IESFEIEPRINBRITINFDZ

1. HSELERBRE(—A SN FEETRAN, SENTRIERERENEE. EARFIR,
BELEEERCPURIITIN, BEREMRNZIEELRHEE, XRELENNBHME L THE
17, E&itfeliEserks, IWNMEFESANERET, MEENRITEERIICPURRERIT, FRLIE
SRS RICPUERERIT T .

6.EERFRE

ListA&Z2
package cn.fyyice.juc.unfairy;

import java.sql.Connection;

import java.util.ArrayList;

import java.util.Collections;

import java.util.List;

import java.util.UUID;

import java.util.concurrent.CopyOnWriteArrayList;

//java.util.ConcurrentModificationException H&IEXFE
public class ListTest1 {
public static void main(String[] args) {
/‘k*
*HET, listRARERY
* RRIRTIE:

* 1.List<String> list = Vector()<>&E5%

JRSCHEE: FARRIEEH, RANLHIERE JUC
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* 2.List<String> list = Collections.synchronizedList(new ArrayList<>())

* 3.List<String> list = new CopyOnWriteArrayList<>();

*  CopyOnWrite EABIEH COW 1L 5RHAS

* SANKEREBNEERE, lIstENEEEN, BERESANNIHRA e aENEE e B R
* EBNNRREGERE, 1SEIEE

* EESE

*/

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

for(inti="1;i<=10;i++) {
new Thread(()->{
list.add(UUID.randomUUID().toString().substring(0,6));
System.out.printin(list);
},String.valueOf(i)).start();

}
}
}

SetARE
package cn.fyyice.juc.unfairy;

import java.util.HashSet;
import java.util.Set;
import java.util.UUID;

public class SetList {
public static void main(String[] args) {
VG =
Set<Object> set = new HashSet<>();
/**
P ISES
* Collections.synchronizedSet(new HashSet< >());
* new CopyOnWriteArraySet<>()
*/
for (inti=0;i< 30;i++){
new Thread(()->{
set.add(UUID.randomUUID().toString().substring(0,6));
},String.valueOf(i)).start();
}
}
}

hashSet EREE(t4?

public HashSet() {
map = new HashMap<>();
}
// add set K[ERFZE map key EFAESRY!
public boolean add(E e) {
return map.put(e, PRESENT)==null;
}

R

D FRGRIEER T, RANLHERE JUC
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private static final Object PRESENT = new Object(); //AZHYE
Map F&£

<pre class="md-fences mock-cm md-end-block md-fences-with-lineno" spellcheck="false" |
ng="java" cid="n217" mdtype="fences"><br/> /**<br/> * The default initial capacity -
UST be a power of two.<br/>  */<br/> static final int DEFAULT INITIAL CAPACITY =1 <<
4; // aka 16 BRINB= <br/><br/> /**<br/> * The maximum capacity, used if a higher value
is implicitly specified<br/>  * by either of the constructors with arguments.<br/> * MUST
be a power of two <= 1<<30.<br/> */<br/> static final int MAXIMUM_CAPACITY =1 <<
30;<br/><br/> /**<br/> * The load factor used when none specified in constructor.<br/>
*/<br/> static final float DEFAULT LOAD FACTOR = 0.75f; //Ii#EF</pre>

package cn.fyyice.juc.unfairy;

import java.util. HashMap;
import java.util.Map;
import java.util.UUID;

public class MapTest {
public static void main(String[] args) {
//mapRIXHEBR? BRASENTFHA?
Map<String, String> map = new HashMap<>();
[IMEEF, VIt as
/**
* new ConcurrentHashMap<>();
* Collections.synchronizedMap(new HashMap < >());
*/
for (inti=1;i<20;i++) {
new Thread(()->{
map.put(Thread.currentThread().getName(), UUID.randomUUID().toString().substrin
(0,5));
System.out.printin(map);
},String.valueOf(i)).start();
}
}
}

7.Callable

@Functionallnterface
public interface Callable<V>

BREERATTRESIRRERES. ESMEEX—NBESHNR—GE, WAl =

CallableigOFEBTFRunnable* | RACIIERAESLAIATEERS — MEAENTASERITAY. A
A **RunnableMREIER, BAREREEIEENRE.

iZbecutorsREBERIEAGE, NEEEERRERAColable2k,

1. BiREHE
2. LA BE
3. BiEARME, run()/call()

[ROCEE: FRFIEH, RNXHER JUC
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4. j@i3FutureTask3ksCI

o—AFutureTask__[uFEﬂE@a%CaIIabIe:k‘RunnabIeSU% BEAFutureTaskSEIRR unnable, —Futur

TaskaJLMBISHITE cccutors*, **x
°
g
r‘_ \/' Runnerable ﬂ\
RiE=
Thread(Runnable target, String
name)
712
Callable
/*'k

SEmE

o

FutureTask

* Creates a {@code FutureTask} that will, upon running, execute the

* given {@code Callable}.

* @param callable the callable task
* @throws NullPointerException if the callable is null
*/
public FutureTask(Callable<V> callable) {
if (callable == null)
throw new NullPointerException();
this.callable = callable;
this.state = NEW;  // ensure visibility of callable
}

/**

* Creates a {@code FutureTask} that will, upon running, execute the
* given {@code Runnable}, and arrange that {@code get} will return the

* given result on successful completion.
*

* @param runnable the runnable task
* @param result the result to return on successful completion. If
* you don't need a particular result, consider using
* constructions of the form:
* {@code Future<?> f = new FutureTask<Void>(runnable, null)}
* @throws NullPointerException if the runnable is null
*
/
public FutureTask(Runnable runnable, V result) {
this.callable = Executors.callable(runnable, result);
this.state = NEW; // ensure visibility of callable

[ROCEE: FRFIEH, RNXHER JUC
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}
XHISEH
package cn.fyyice.juc.callable;

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

public class CallableTest {
public static void main(String[] args) throws ExecutionException, InterruptedException {
// new Thread(new Runnable() {}).start();
// new Thread(new FutureTask<V>()).start());

MyThread thread = new MyThread();
VBCTiNES
FutureTask<String> task = new FutureTask<>(thread);
new Thread(task,"A").start();
new Thread(task,"C").start();
new Thread(task,"D").start();
/XA getmiEA e LIIEE! BREIRE. B FERFTEERAE
System.out.printin(task.get());
}
}

class MyThread implements Callable <String> {

@Override

public String call() throws Exception {
System.out.printIn(" I\ Callable/53%");
return Thread.currentThread().getName()+"--->hello";

}
}

SR

BeIhiE N Callablefsi%
A--->hello

Process finished with exit code 0

iE:

e BEEF

o ZENEEEEESF, |FEE.
8.% iR

[ ]

CountDownLatch(iiZiT#iE8)

[ROCEE: FRFIEH, RNXHER JUC
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OrETSER . **CountDownlatch2—A"EZRIMEIR, RF—PkSAEiE, FHHM—H%
SSRKIRIE, BHEHT.

AT LAR A/l B **, BECANETLOLILES/HE, —1ANI BRI IR RESETE ANNE10
%AREFIR, FTLMBEMRENEA, “RBIFE, REEFE.

5BH. 5 F - moE &k SHE TR

demo 01
package cn.fyyice juc.utils;
import java.util.concurrent.CountDownLatch;

/18RS
public class CountDownLatchDemo {
public static void main(String[] args) throws InterruptedException {
[/BEE10, RERITESIIRHEA (FH
CountDownLatch count = new CountDownLatch(10);
for (inti =0;i < 10;i++) {
new Thread(()->{
System.out.printin(Thread.currentThread().getName()+"& 7 ");
count.countDown();
},String.valueOf(i)).start();
}
[/EFTEESF0, BRTHIT
count.await();
System.out.printin("i8% 7, Xi7J");
}
}

demo 02
package cn.fyyice;

import java.util.Random;

import java.util.concurrent.CountDownLatch;
import java.util.concurrent.TimeUnit;

import java.util.stream.IntStream;

public class CountDown {

public static void main(String[] args) throws InterruptedException {
CountDownlLatch countDownlLatch = new CountDownLatch(5);

Rk FRIRIEHN, IRNRHIERE JUC
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for (inti=0;i<5;i++) {
new Thread(()->{
try{
int time = new Random().nextInt(4)+1;
System.out.printin(Thread.currentThread().getName()+"--->start loading,need "+t
me+"s");
TimeUnit.SECONDS.sleep(time);
System.out.printIn(Thread.currentThread().getName()+"--->loading finally!");
}catch (Exception e){
e.printStackTrace();
Hinally {
countDownLatch.countDown();
}
},"Player " + i).start();
}

try {
System.out.printin(" ELFEFAHAT...");
countDownLatch.await();
System.out.printin(" FLFEHITER...");
} catch (InterruptedException e) {
e.printStackTrace();

}
}
}
[RIE:
=countDown();=** **¥*  *xxx é&%)}ﬁm *%
=await()=** P EFITEESAE, ARBR T
HitHEATE, =await()="*"FIEMSHEIEEE, PeiT, **
o

CyclicBarrier (BliZit¥is8)

g AR ***CyclicBarrier2— 1MES I, ARTF—EHEEREZEES, A3—/1 HE
, BHEENT.

AJLMECyclicBarrierERE/NMERS, FABMNAIRL AT EAR—EEIXMEIS. FRTFS%RES
itE. thil—AKBESS, EETJESBREFSFISEMNT, RABIMBFESHRITMANER,
%gﬁtgﬁﬁﬁ: BRSELIEEA—I2SEIFRE, FEQASMBEARRBRERENEEZ— A

/] T, FRUT— S

public CyclicBarrier(int parties, Runnable barrierAction) {
if (parties <= 0) throw new lllegalArgumentException();
this.parties = parties;
this.count = parties;
this.barrierCommand = barrierAction;

}

ROk FRRMTEERT, IRNIRHERE JUC
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package cn.fyyice.juc.utils;

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

public class CyclicBarrierDemo {
public static void main(String[] args) {
CyclicBarrier cyclicBarrier = new CyclicBarrier(7,()->{
System.out.printin("XTIRT, 187"
D;

for(inti=1,i<=7;i++){
//.jjle”mHTmE
final int temp = i;
new Thread(()->{
System.out.printin(Thread.currentThread().getName()+"-->58" +temp+"JXAZIR");
try {
/] BHIT—Rawait() REFSHIT IR
cyclicBarrier.await();
} catch (InterruptedException e) {
e.printStackTrace();
} catch (BrokenBarrierException e) {
e.printStackTrace();

}
},String.valueOf(i)).start();

}
}

Semaphore

public Semaphore(int permits) {
sync = new NonfairSync(permits);

}

itaEsSE~. NS LiH, — E%E*&?F—Zﬂﬁifh g~ HANRMERIIFAJIERT,
ARy, RELE. 81 IR, EENIES MRS, AT, AMERSERIFRY
xR, RIS EF BN R T,

(FSEEEEARRHLRENHSEILTLLILGE—L (WEBXZig) FR. W, XER— XER—
(ESEFREHNENREIt:

package cn.fyyice.juc.utils;
import java.util.Random;
import java.util.concurrent.Semaphore;

import java.util.concurrent.TimeUnit;

public class SemaphoreDemo {
public static void main(String[] args) {
//BRAR

Rk FRIRIEHN, IRNRHIERE JUC
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Semaphore semaphore = new Semaphore(4);
for (inti=0;i<10; i++) {
new Thread(()->{
try {

//15%)
semaphore.acquire();
int time = new Random().nextInt(4)+1;
System.out.printIn(Thread.currentThread().getName() + "2 7 ., HBEEE" +tim

TimeUnit.SECONDS.sleep(time);
System.out.printin(Thread.currentThread().getName()+"FE T, TH—NFEAL");

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

} finally {
// T8
semaphore.release();

}

},String.valueOf(i)).start();
}

}
}

[REE:

=semaphore.acquire();=** ****§}18, RIRELH T, PBLAMSFT, BHERERAUE! **
=semaphore.release();=** ***Ef, LIGHRINSSERM+1, ARIREESFRIZAE! *
{ER: SAMHETEERER! HERIRRE, =HRARZ%E!

9.

ReadWriteLock

“ETE RIS

ReentrantReadWriteLock

public interface ReadWriteLock

A T HRIF X —ERR . REEBMRIRE. B9 ETRERE
ERIETRIEE, REREFER. =

IEREHR T AR S LIERRYE, SrIRHRIEH—MEEEXS.
o ESHiftIFHRLSIELLERMATESHHEL RN . SRIBNSEE, mMARF—M8—HN%E
—ABE (—MERZEE) TLMERHSEE, ETSIERT, (FUHREMNLETLIRREMEE (

IhiES%iE) . EiEieL, HARESHERAITINEINESEE—A"ERMRERELERHE,
SR, SMEMPIHEERSRESIM—ISLERSR, AR, RAESH=HENHIRAESERN.

package cn.fyyice.juc.raw;

JRSCHEE: FARRIEEH, RANLHIERE JUC
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import java.uti.HashMap;

import java.util.Map;

import java.util.UUID;

import java.util.concurrent.locks.ReadWriteLock;

import java.util.concurrent.locks.ReentrantReadWriteLock;

/'k*
* 2%’*73 R (Sd) RABE— MR EE
HEH (E) %Afﬁz_ﬂ«,{ﬂﬁjﬁﬁ
* ReadWriteLock
*E-E AL
=5 e’

*5-5 fpeitE

*/

public class ReadWriteLockDemo {

public static void main(String[] args) {

// MyCache myCache = new MyCache();
MyLockCache myCache = new MyLockCache();
for(inti=1;i<=5;i++){

final int temp = ;
new Thread(()->{

myCache.put(temp+"", UUID.randomUUID().toString().substring(0,5));
},String.valueOf(i)).start();

}

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

myCache.get(temp+"");

},String.valueOf(i)).start();

}

}
}

class MyLockCache({

private volatile Map<String,Object> map = new HashMap<>();
/ESH: B EREE
private ReadWriteLock readWriteLock = new ReentrantReadWriteLock();

[ESERFNHER EE—IE, RBE—MEEHITEEE, BRBs
public void put(String key,Object value){
readWriteLock.writeLock().lock();
try {
System.out.printin(Thread.currentThread().getName()+"EA\: "+value);
map.put(key,value);
System.out.printIn(Thread.currentThread().getName()+"EA5R");
} catch (Exception e) {
e.printStackTrace();
} finally {
readWriteLock.writeLock().unlock();
}
}

[ROCEE: FRFIEH, RNXHER JUC
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//ERRHMENNSIERATILE SRR ESERE
public void get(String key){
readWriteLock.readLock().lock();

try {
System.out.printIn(Thread.currentThread().getName()+"1ZEX: "+key);

Object obj = map.get(key);

System.out.printIn("---------- "+Thread.currentThread().getName() + "1EBNGSh%--------- ");
} catch (Exception e) {

e.printStackTrace();
} finally {

readWriteLock.readLock().unlock();
}

}
}
e
’ BEMER
clgss MyCache{
private volatile Map <String,Object> map = new HashMap<>();

public void put(String key,Object value){
System.out.printin(Thread.currentThread().getName()+"EA\: "+value);
map.put(key,value);
System.out.printIn("---------- "+Thread.currentThread().getName() + "B \5EA--------- ");
}

public void get(String key){
System.out.printIn(Thread.currentThread().getName()+ "B "+key);
Object obj = map.get(key);
System.out.printIn("---------- "+Thread.currentThread().getName() + "1EEEN5E Ak, --------- ");

}
}

10.FHZEPASY

o [HZEASI (FIFO)

o 5N\: MIRIHRT, MEIPEEFF (BUL)
o HY: WIRBAFURZRY, LIPHESFFER (BA)

Ininterface BlockingQueue®#* - [- - %%

o BEKE
£ -TeERZFTUEASRISEE
e All Superinterfaces: **

[ROCEE: FRFIEH, RNXHER JUC
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Collection , Iterable , Queue **
e All Known Subinterfaces: **
BlockingDeque , TransferQueue **

o FiSANSEISE:

ArrayBlockingQueue,
nkedTransferQueue,

*%

DelayQueue,

PriorityBlockingQueue,

LinkedBlockingDeque,

LinkedBlockingQueue, L

SynchronousQueue **

rxiERT2EREZEA:

o ZHIEHRLE
o Lizith

Collection

Set

/

Queus

Deque
iy e

BlockingQueue

e

i

List

AbstractQueue
FEENF

LinkedBlocki
ngQueue

ArrayBlockingQueue

q4BAPI

BlockingQueue <Object> blockingQueue = new ArrayBlockingQueue<>(3);

P F
RIS

o
ffer(,,)

4
oll(,)

LR N=pare S

hhsE
add()

remove()

element()

RiRM(E

offer()

poll()

R
put()

take()

peek() -
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SynchronousQueue [EZFA%

2 F

HE—AITE, PRFEFTRIEFRLSRE, FaEputitE
package cn.fyyice.juc.bqg;

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

public class SynchronousQueueDemo {

public static void main(String[] args) {
// EEBAGI  FOEAfMbBlockingQueueA~—#¥, synchronousQu
BlockingQueue<String> synchronousQueue = new SynchronousQueue<>();

new Thread(()->{
try {

System.out.printIn(Thread.currentThread().getName() +
synchronousQueue.put("1");
System.out.printIn(Thread.currentThread().getName() +
synchronousQueue.put("2");
System.out.printin(Thread.currentThread().getName() +
synchronousQueue.put("3");

} catch (InterruptedException e) {

}

e.printStackTrace();

}"A").start();

new Thread(()->{
try {

TimeUnit.SECONDS.sleep(2);
System.out.printIn(Thread.currentThread().getName() +
synchronousQueue.take();
TimeUnit.SECONDS.sleep(2);
System.out.printIn(Thread.currentThread().getName() +
synchronousQueue.take();
TimeUnit.SECONDS.sleep(2);
System.out.printIn(Thread.currentThread().getName() +
synchronousQueue.take();

} catch (InterruptedException e) {

}

e.printStackTrace();

},"B").start();

}
}

11.448t

ZiEitws: =XGE. tASH. MAEERE

HullésZ N

eueRFEITR

"--->put1”);
"_->put2");

"--->put3’);

"--->get1");

"--->get2");

"--->get3");
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EFIET, FFE: ABARARE. BIOFEMHENAEFEIER!

B &iEl. S5l Y5t

AR RAERTF—ERER, SAERAMERRKXER, AxdRE. **
ZiEthagiF:

1. BHERRREFE

2. IRSERAYERE
3. HEEE

=&iESH. TLUEREAHALY, EE%iE-

[ ifib) ) Rt A~ 701 Executors Z=64E, MLl ThreadPoolExecutor B /7, iIXFE
AL 3R 7 ik S 1 A 22 B i 2R FE v A AT RN, IR R R RE S Y ARG .
Uil : Executors iR [A] 2R FEML A G B SRl F -

1) FixedThreadPool Ml SingleThreadPool:

FOF i SR ABHE BE N Integer .MAX_VALUE, T]AESHER IR, M52 oom.
2) CachedThreadPool fl1 ScheduledThreadPool:

VPR G R RFEE AN tnteger.max_vaLve, AIREZGIER KRR, Ml 53X oom.

=EXBGiE

1. Executors.newSingleThreadExecutor();
2. Executors.newFixedThreadPool(Z%2%1=);
3. Executors.newCachedThreadPool();

package cn.fyyice.juc.pool;

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

//Executor THE, 3Kk
public class Demo1 {
public static void main(String[] args) {
/BB ERAS
ExecutorService singleThreadExecutor = Executors.newSingleThreadExecutor();
//BIE— N REIEANLEFED
ExecutorService fixedThreadPool = Executors.newFixedThreadPool(6);
/18I — R {R4ERIZFE D
ExecutorService cachedThreadPool = Executors.newCachedThreadPool();

try {
for(inti=0;i<10;i++) {
//ERTERRNZE, EREEERAIEEE

JRSCHEE: FARRIEEH, RANLHIERE JUC
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/1R RE—NEAERIT

// singleThreadExecutor.execute(()->{
// System.out.printIn(Thread.currentThread().getName()+"----> start");
// D

/B E EN T
// fixedThreadPool.execute(()->{
// System.out.printIn(Thread.currentThread().getName()+"----> start");
// 1

/R RCpUSFERIES ENT
cachedThreadPool.execute(()->{
System.out.printIn(Thread.currentThread().getName()+"----> start");

D

}

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

} finally {
//&FEBATE, TBFER, XALEE
//singleThreadExecutor.shutdown();
//fixedThreadPool.shutdown();
cachedThreadPool.shutdown();

}

}
}

tASH
Ll gy

public static ExecutorService newSingleThreadExecutor() {
return new FinalizableDelegatedExecutorService
(new ThreadPoolExecutor(1, 1,
OL, TimeUnit.MILLISECONDS,
new LinkedBlockingQueue<Runnable>()));

}

public static ExecutorService newFixedThreadPool(int nThreads) {
return new ThreadPoolExecutor(nThreads, nThreads,
OL, TimeUnit.MILLISECONDS,
new LinkedBlockingQueue<Runnable>());

}

public static ExecutorService newCachedThreadPool() {
return new ThreadPoolExecutor(0, Integer. MAX_VALUE,
60L, TimeUnit.SECONDS,
new SynchronousQueue<Runnable>());

}
/IR FR&EEZIERHThreadPoolExecutor

public ThreadPoolExecutor(int corePoolSize, // &R HAR/N
int maximumPoolSize, // BARZOEFEEA/N

[ROCEE: FRFIEH, RNXHER JUC
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long keepAliveTime, // &Y, B ABBEMESEREN
TimeUnit unit,  //#BETEA{
BlockingQueue <Runnable> workQueue, // BHZERAS
ThreadFactory threadFactory, /] HRET] CIEZIER , —RRAFEED
RejectedExecutionHandler handler) { // B4&5HE
if (corePoolSize < 0 ||
maximumPoolSize <= 0 ||
maximumPoolSize < corePoolSize ||
keepAliveTime < 0)
throw new lllegalArgumentException();
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;

}

FHelELiE

package cn.fyyice.juc.pool;
import java.util.concurrent.*;

public class Demo?2 {
public static void main(String[] args) {
ThreadPoolExecutor threadPoolExecutor = new ThreadPoolExecutor(2, 6, 3, TimeUnit.SE
ONDS,
new LinkedBlockingQueue<>(3),
Executors.defaultThreadFactory(),
new ThreadPoolExecutor.AbortPolicy());
System.out.printin("ZHg1CPUZEL" + Runtime.getRuntime().availableProcessors());
try {
//E8RKEZE; maxlmumPoolSize + capacity
for(inti=1;i<=8;i++){
threadPoolExecutor.execute(()->{
System.out.printIn(Thread.currentThread().getName()+"---> deal");

D;

}
} catch (Exception e) {

e.printStackTrace();
} finally {
threadPoolExecutor.shutdown();
}
}
}

MUFpBL RS
1.
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new ThreadPoolExecutor.AbortPolicy()

MEBHTRALEE (maximumPoolSize + capacity) , MAHITLE, HHEE.
2.

new ThreadPoolExecutor.CallerRunsPolicy()

IRSRAYZSTRER.,
3.

new ThreadPoolExecutor.DiscardOldestPolicy(FiE AL IBIZATSS)

(MF=IBRREE) PASIRTY, SHENRENRS. EAERE
4.

new ThreadPoolExecutor.DiscardPolicy()
PAFIR Y, EIRREIES, FRNEEE. (@BRATEE, MEBRRHEDEHA)
ihe
BALREMMEEN? (Rif)
1. CPUREER!
o EHNEE, VEHMEENX/L, IJLMRIGCPURHERS
2.10 Bk
o HIERIRAGIERER, +HHEIONZIE, A/EBEATFXNMMMEIE

12. KRR IEO

{EA: EtIcERIERE
o lambdazizz

o §ETLiRiE

o FRFHIENO

o StreamiERitE
HEEO
QER—1FENEO

@Functionallnterface
public interface Runnable {
public abstract void run();

}
[/ IRIZER, ERAAIEZR KBRS AE N
//foreach((B#&EEBIRIRE1EO)

L PN EaR -l
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e Consumer
e Function
e Predicate

e Supplier
a3
1.Function

@Functionallnterface
public interface Function<T, R> {

/**
* Applies this function to the given argument.
*

* @param t the function argument
* @return the function result

*/
R apply(T t);
}
package cn.fyyice.juc.function;

import java.util.function.Function;

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

/] 1P N=ES

// Function<String, String> f = new Function<String, String>() {
// @Override

// public String apply(String str) {

// return str;

// }

/] by

Fu'nction<String, String> f = (str)-> {return str;};
System.out.printIn(f.apply("hello world"));

}
}

2.Predicate
package cn.fyyice.juc.function;

import java.util.function.Predicate;

/**
* WrEtEEn, REfER#ERboolean
*/

public class PredicateDemo {

public static void main(String([] args) {
// Predicate<String> predicate = new Predicate<String>() {
// @Override

[ROCEE: FRFIEH, RNXHER JUC
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// public boolean test(String str) {

// return str.isEmpty();

// }

// 2
Predicate<String> p = str->{return str.isEmpty();};
System.out.printIn(p.test("123"));

}
}

3.Consumer

@Functionallnterface
public interface Consumer<T> {

/**
* Performs this operation on the given argument.
*

* @param t the input argument
*/
void accept(T t);

package cn.fyyice.juc.function;

import java.util.function.Consumer;

/**
“HBRMERO: RERA, RAREE
*/

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

Consumer<String> consumer = str->{
System.out.printIn(str);

y

consumer.accept("hello");
}
}

4.Supplier

@Functionallnterface
public interface Supplier<T> {

/'k*
* Gets a result.
*

* @return a result
*/
T get();

}

package cn.fyyice.juc.function;

import java.util.function.Supplier;

[ROCEE: FRFIEH, RNXHER JUC
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/**
* AU IRESH, RARMEE
*/
public class SupplierDemo {
public static void main(String[] args) {
Supplier supplier = ()->{return 1024;};
System.out.printIn(supplier.get());
}
}

13.StreamifistiteEs

fta@streamifizlit &
KEE: =6 + 1R
£8. MySQLERMZEFESFER; iTEERERGHRFEFN!
Interface Stream < | > ****
o SEIURY *+
T -FRAPRITTERATSEEL

All Superinterfaces: **

AutoCloseable, BaseStream<t, Stream <T > > **

package cn.fyyice juc.stream;

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

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

/**
* WA BB PR e
* 1.id 9185
* 2EFRATET20
*3UBENANRE
* A E—5FAFIER
*/
User user1 = new User(1,18,"a");
User user2 = new User(2,29,"b");
User user3 = new User(3,20,"c");
User user4 = new User(4,19,"d");

User user5 = new User(5,23,"e");

List<User> userList = Arrays.asList(user1,user2,user3,user4,user5);
userList.stream()
filter(user -> {return user.getld() %2==0;})
filter(user -> {return user.getAge() >= 20;})
.map((user ->{return user.getUsername().toUpperCase();}))
dimit(1)

[ROCEE: FRFIEH, RNXHER JUC
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.forEach(System.out::printin);

}
}

14.ForkJoin

+4EForkJoin
ForkJoinfEJDK1.7, HiTHITES! IReE, KRS
AK&E: Map Reduce (IBX(ESIFSREIMES)

KIS
FES FiES3
TH8 THE FiEss FiES
EFRIFT

FockJoini§rs: T{EFFEY
XN BEYEPRIERE RS
& 21N &12ATIB,

o AFIREAMES, HEHITRISE2/MES, BEIEBMES, HEIShTR. XIHRBEE
2—BEFFAZRENTR, MESHEERNMTARERNITAES, XMET(EEEN.

FockJoin izt
T
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execute(ForkJoinTask<?> task)

Class ForkJoinTask<\/>****

e java.lang.Object** **

e java.util.concurrent.ForkJoinTask** </ > **** **
e All Implemented Interfaces: **

Serializable, Future **

eHE&EFR:

CountedCompleter, RecursiveAction, RecursiveTask **

RecursiveAction: #J3EMH ((FBIRENE)
RecursiveTask: #3{F3 (BEEE)

ForkJoinDemo
package cn.fyyice juc.fockjoin;
import java.util.concurrent.RecursiveTask;

/**

* RKAHE

* FockJoin

* 1. @idForkJoinPool&#11T

* 2. i18{FS execute(ForkJoinTask<?> task)

* 3. ITESEE RS RecursiveTask<V>

*/

public class ForkJoinDemo extends RecursiveTask<Long> {

private Long start = 1L;
private Long end = 10 0000 0000L;
private Long temp = 10000L;

public ForkJoinDemo(Long start, Long end) {
this.start = start;
this.end = end;
}
@Override
protected Long compute() {
if ((end-start) < temp){
Long sum = 0OL;
for (Long i = start; i <=end; i++) {
sum +=1i;
}
return sum;
lelse {
long middle = (start+end)/2;
ForkJoinDemo task1 = new ForkJoinDemo(start,middle);
/RDES, IBIESENLGIEATY
task1.fork();
ForkJoinDemo task2 = new ForkJoinDemo(middle+1,end);

[ROCEE: FRFIEH, RNXHER JUC
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[ARDES, BESENKEBASY
task2.fork();

return task1.join()+task2.join();

}
}
}

T ERTIAEERILL

package cn.fyyice.juc.fockjoin;

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

public class Test {

private final static Long start = 1L;
private final static Long end = 10 0000 0000L;

public static void main(String[] args) {

test1();
System.out.printin("---======cemomcmom e e ");
test2();
System.out.printIn("-------=-===---mmmmm ");
test3();

}

public static void test1(){
long startTime = System.currentTimeMillis();
Long sum = OL;
for (Long i = start; i <= end; i++) {
sum +=i;
}

long endTime = System.currentTimeMillis();
System.out.printin("EBEINKFILER . "+sum+"\nkFIAS[E]: "+(endTime-startTime));
}

public static void test2(){
try {
long startTime = System.currentTimeMillis();
ForkJoinPool forkJoinPool = new ForkJoinPool();
// forkJoinPool.execute(new ForkJoinDemo(start,end)); PATESIRBER, FrLUXE
HAsumbit
ForkJoinTask<Long> result = forkJoinPool.submit(new ForkJoinDemo(start, end));
Long sum = result.get();
long endTime = System.currentTimeMillis();
System.out.printIn("ForkJoin3RFIZEER : " +sum+"\n3XFAF/E]: "+(endTime-startTime));
} catch (InterruptedException e) {
e.printStackTrace();
} catch (ExecutionException e) {
e.printStackTrace();
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}
}

//Stream F4TiR
public static void test3(){
long startTime = System.currentTimeMillis();
//range() rangeClosed(]
long result = LongStream.rangeClosed(start, end).parallel().reduce(0, Long::sum);
long endTime = System.currentTimeMillis();
System.out.printIn("Stream FATARKFOER . "+result+"\nKFOAFE: "+(endTime-startTim

=B ENNkFI5R : 500000000500000000
SKFORSE): 6083

ForkJoin3kf1£5E : 500000000500000000
SKFORTE): 3876

Stream H{TimkFI£5E: 500000000500000000
KFORTIE): 243

Process finished with exit code 0
15.%ZEIF

FutureiZit#l=®
RN ENMENERHITEIR
X—PAERE, FHERTHERSIE.,

16.JMM

IRIRIRITVolatileAITRRE

Volatile@JavaiRIHAYZERRIEEHE (FISynchronizedZE
Z, (BRIRBMIPAAE)

1. GRIERT 1
2. MRIEFRFIE
3. LIRS EHE

tz2IMM

JMM: JavaPifFi58l, AFENFRE. B—MES. O%F
XFIMMB—LERZRILE:

1. iERREiE, BRICHSEEE-V-"RIEEF. *
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2. LeREINiRl, WALEIEFPREMHRESIBCHITIERER.
3. INENFNREENE R —IBHM.

Flnafﬁ --,-.--ite——{ Flag = true =
store

Flag = true 1 Flag = true

L

S
read Flag = true x=F

ZETERE. £AF
AERERE

o NEREREE=8="", ENIIREE—MNAMEFRRTAI, AIEDH (XFdo
blefllongZARYZTEKYE, load. store. readflwritelB{FERLTE LRUFGISL) **

e lock (E) : (FAFERFNEE, B—IEBEIFRARERLRS

e unlock (f) : EATFEARFNEE, SB—MTFUHERTHZESFEMLE, BHE3E
ZA LA E b= E

eread (iFEEY) : {EAFEAEFEE, SE—NEEMNENERFEHILENTEREFHR, L
BEERYloadzh{EfEF

eload (&) : (EHFIEREFHEE, SillreadiRENEFHEEMATIEAEFH

e use (fEM) : EAFIEAEFHHEE, SEITERFPNESERAENTSIE, SHEN
BH—IREERITENE, AEERIIXNMES

e assign (Mf(E) : EAFILERFHHEE, BIB—PMRITSIEREZIINEMATEREF
EERIFH

o store (fFf#) : (EBFEAREFHRHEZ, BIE—NITIERER— I EENEEEIENE
, LMEREERIwritefEF

o write (BA) : (FRAFEAEFHNESE, BilstorelFEMTIEAEFHERIRIZEMEMA
AEFRIEESR

MM =) \BRE S = B0, BIE T == =

ROk FRRMTEERT, IRNIRHERE JUC
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o AstiFreadfllload. storefllwriteif(EZz—rEaHiN, BIEHE T readsload, {#EH 7T storew)

write
o FARVFEIEEFRITAYassigniRlE, BITFEENIENETZE, YAESHERE
o ARTF—1MEIRIE g BassigniIEEMN TIERERERERF

o — M MZEEVREETAEFHREE, FATFIIENGFEEEER— N REDNRANES. REaT
E3ChEuse, storelRFZRl, WMLRidassignfllloadiR{E

- %B; —NMEER—HERE— &R HETlock, ZiRlockfF, #MMITHRIXERIunlockZ

o MRFW—PESEHRTIockiFE, SEZMBEITIERFHRNESHE, ENTSIEERXI N ES
, WmEHloadskassigniEEMR T ERIE

o MNE—PMEEigB#Hlock, FMAEEHTunlockiRE, tEAREEunlock—MERMthZIZHiEAY

o W—AZEH{TunlockiRfEZRl, IICHFEERIEEAEF

= JMMISX) \FHEERLIANRS **volatilef) — LS5k REEIREMRIR(E R LIER £, LR
BHEARSNT. (ERXLMNSLESS, REESERPEEST. FRA—REIEARSEE Lk
TR, ESHENHER, (EMjavafiihappen-beforeflNIsRi#{TH 1.

E: EFRAHMEERFNESEHENS T

17.Volatile

RIERI 1%
package cn.fyyicejucjmm;
import java.util.concurrent.TimeUnit;

public class JmmDemo {

// Avolatile FEFF=HIMFEAEIR, 0T volatile ATLARIERT 4
private static int number = 0;

public static void main(String[] args) {

new Thread(()->{
while (humber == 0) {

}
D.start();

try {
TimeUnit.SECONDS.sleep(2);

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

}

number = 1;
System.out.printin(number);

JRSCHEE: FARRIEEH, RANLHIERE JUC


https://www.cnblogs.com/null-qige/p/8569131.html
https://ld246.com/article/1620724674275

}

AMRIERFE

FRFE: FISE

SIEATEMITESRBHE, FEEHITHING, BAREHSE. EARNAY, ELRBXY.

package cn.fyyice.jucjmm;

//volatile AMFIERF1%E

public class VDemo {

private static volatile int number = 0;
public static void main(String[] args) {

for(inti=1;i<=20;i++){
new Thread(()->{
for (intj = 0;j < 1000; j++) {
add();

}
},.String.valueOf(i)).start();
}

while (Thread.activeCount() > 2){
Thread.yield();
}

System.out.printIn(Thread.currentThread().getName()+":"+number);

}

public static void add (){
/R BT
/**
* temp = number
* number = number +1;
* return temp
*/

number+ +;

}
}

private static volatile Atomiclnteger number = new Atomiclnteger();
public static void add (){

// number++;

//Atomiclnteger + 134

number.getAndincrement();

}
[&E: AfEAsynchronized. Lock$i, WN{RIRRREFIEIRIE?
. (FHEFHEIRE
RFEPUXLHE

Rk FRIRIEHN, IRNRHIERE JUC
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o XL EEAE EIETHR ERRRFEN ok, ERFEPERUE! Unsafess
—MRFHREE.

ESEHE

S RERER, TENAARRRIRSAEPEEAITAY.

BAEE — wiFRMANER — BSHTEIREH - AERABSER - T
= RFQIEREISSEHRIRNR, B EEHEZRIREHIE-=
volatilemJ LA G215 S EHE

EMNAvolatilels, RASEMER—N=-REFRE="". CPUIE<L. {ERA: **

1. FRIERERMRIERIIAIT IR,

2. JLMRERETSNAEFIRE (FIRXLSSE, volatileSTI 7RI M) .

18. At s R IR

REEN—R: WERAEL

HiE

XA EURRIREXNESA

package cn.fyyicejuc.single;

pub*lic class Hungry {
/* A[RERIREEDT(E, ERINEARHEMICERASEIELET
pr/ivate Hungry(){}
private final static Hungry HUNGRY = new Hungry();

public static Hungry getinstance(){
return HUNGRY;

}
}
DCLiti 450
FETRISEEHLTHRZ2E, FHIESEHRIDE
package cn.fyyice.juc.single;
/ /TR Eaf5
public class Lazy {
private Lazy(){

System.out.printIn(Thread.currentThread().getName()+"-> Hello");
}
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private static volatile Lazy lazy;

public static Lazy getInstance() {
//BFEZSEHEHETAZE, IMANEECNHHETS, DCLEHNE
if (lazy == null){
synchronized (Lazy.class){
if (lazy == null){
/**
* AR
* 1.oERREDE

* 2ITINETTIA

* 3B FIEEX ]
*

* 123

* 132 A

*

B //tbRfLazyifiRE5chiaiE, S5 B LiEEHIBAIEHE, lazy ! = null, EiZ
return, TEIZ—FREXL, FILAFZENIAvolatile

*/
lazy = new Lazy();
}
}
}
return lazy;

}

public static void main(String[] args) {
for (inti=1;i<=10; i++) {
new Thread(()->{
Lazy.getinstance();
}.start();
}
}
}

ARSPIERE

package cn.fyyice juc.single;

/**
* BHSAIERE
*/

public class Holder {
private Holder(){}

public static Holder getinstance(){
return innerClass.holder;

}

public static class innerClass{
private static final Holder holder = new Holder();

}
}
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BHrEE, RS
eSS4
package cn.fyyice.juc.single;

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

/**

* enum : ABthRE—class3s, jkd1.5

*/
public enum EnumSingle {

INSTANCE;

public static EnumSingle getinstance(){
return INSTANCE;

}

public static void main(String[] args) throws NoSuchMethodException, lllegalAccessExcepti
n, InvocationTargetException, InstantiationException {
EnumSingle single = EnumSingle.getinstance();
//EIXEBideaflFISETR 7 EA], RHNRLSHEE, BEXL HEdjadkFmREEE, KMEIER
B String,int, JEEH4IE
Constructor<EnumSingle> constructor = EnumSingle.class.getDeclaredConstructor(Strin
.class,int.class);
constructor.setAccessible(true);
EnumSingle enumSingle = constructor.newlnstance();
System.out.printIn(single == enumSingle);
}
}

RESEA R DR

Exception in thread "main" java.lang.lllegalArgumentException: Cannot reflectively create en
m objects

at java.lang.reflect.Constructor.newlnstance(Constructor.java:417)

at cn.fyyice.juc.single.EnumSingle.main(EnumSingle.java:22)

Process finished with exit code 1

RS BEIRTRAE, Bt

19.;FA\EHECAS

f+4R2CAS

//compareAndSet LLiEFFAZHA
//ANRIEAERYEIRRN T, BAMER, BUAEH
public final boolean compareAndSet(int expect, int update) {
return unsafe.compareAndSwaplnt(this, valueOffset, expect, update);

}
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package cn.fyyice.juc.cas;
import java.util.concurrent.atomic.Atomiclnteger;
public class CASDemo {

public static void main(String[] args) {
Atomiclnteger atomiclinteger = new Atomiclnteger(2020);
/**
* public final boolean compareAndSet(int expect, int update) {

* return unsafe.compareAndSwaplnt(this, valueOffset, expect, update);
*

* WNSRICHARAVEIAR) T, BRBARLERT, BUAEH
*/
atomiclnteger.compareAndSet(2020,2021);
atomiclnteger.compareAndSet(2020,2022);
System.out.printIn("result:" +atomiclnteger.get());
}
}

unsafe3

** **JavaZGiKIR(ERTE, (B2 JavarJLLFAC++(native)i#ERE. X4 UnsafetfBZiFJavahl
1], BT PERIZERTZ.

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

// setup to use Unsafe.compareAndSwaplnt for updates
private static final Unsafe unsafe = Unsafe.getUnsafe();
private static final long valueOffset;

static {
try {
/REU B mR 2
valueOffset = unsafe.objectFieldOffset
(Atomiclinteger.class.getDeclaredField("value"));
} catch (Exception ex) { throw new Error(ex); }
}

private volatile int value;

ATHEE, BERS

// var1 -->getAndIincrement var2 -->valueOffset var4 --> 1
public final int getAndAddInt(Object var1, long var2, int var4) {
int vars;
//ElhEst
do {
/R PRYE
var5 = this.getIntVolatile(var1, var2);
} while(!this.compareAndSwaplnt(var1, var2, var5, var5 + var4));

return var5s;

}

[ROCEE: FRFIEH, RNXHER JUC


https://ld246.com/article/1620724674275

CAS: BN TIEREFERRE, MEX/MERHIER, BAKRAT. NEAZE, M—EER

TR

1. BFcE=8iEH, B

2. — R ERRRE— M HETENEFE

3. IZ{EABA|35R

CAS: ABAaE (JBImiEKF)

****ﬂ%i%%: ****Eﬁ}lk%

o AR RNEINEIEEESEFEE. LHEFcount = 10

o AR, BEIZERAHENZIEFEIR 10, AREME T2\ m, BEEWEL Y3/ Em. BF
FBTCAS, BiZAZIE%7H, MEEFcount 7 10— 8 — 7, (BIEELEREMNIZAS5, XBRREIMTE
A3, (BE—RSBEEGFLSESTEEN—IXHAIRE)

20.7Fs5|H

RS SHHFE CEEURHHRE)

AtomicStampedReference<Integer> atomicStampedReference = new AtomicStampedRefere
ce<>(1,1);

“* **IntegerfEA T HREFIG, FIAEE-128~127, EFGFFHFSI FHikvalueOfFRENIS
L, mARnew, EAvalueOffERER, Minew—ESEIEMIINRS THIIAFIE.

package cn.fyyice juc.cas;

import java.util.concurrent.TimeUnit;
import java.util.concurrent.atomic.AtomicStampedReference;

public class CASDemo {

/MNRZRR— MR, BEFRIZEAIS| AR

//MEIERR S, XEBEVRAVEBE— IR

static AtomicStampedReference<Integer> atomicStampedReference = new AtomicStampe
Reference<>(1,1);

public static void main(String[] args) {

new Thread(()->{
int stamp = atomicStampedReference.getStamp();
System.out.printIn("Thread 1-1 ----"+stamp);

try {
TimeUnit.SECONDS.sleep(1);

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

}

System.out.printIn(atomicStampedReference.compareAndSet(1, 2, stamp, stamp + 1));
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System.out.printin("Thread 1-2 ----"+atomicStampedReference.getStamp());

System.out.printin(atomicStampedReference.compareAndSet(2, 1, atomicStampedRef
rence.getStamp(), atomicStampedReference.getStamp() + 1));
System.out.printIn("Thread 1-3 ----"+atomicStampedReference.getStamp());
},"Thread 1").start();

new Thread(()->{
int stamp = atomicStampedReference.getStamp();
System.out.printIn("Thread 2-1 ----"+stamp);

try {
TimeUnit.SECONDS.sleep(1);

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

}

System.out.printin("Thread 2 {&2{: "+atomicStampedReference.compareAndSet(1, 6, s
amp, stamp + 1));
System.out.printin("Thread 2-2 ----"+atomicStampedReference.getStamp());
},"Thread 2").start();

}
}

21. SR IRRE
AR | /NS ]
2E: IEEAE, FEEFHRTT, oRER, FEEHERA
ELAFH: IEEFRLE, TLUERA (EHAZBRIELF4)
EidiaisaRelE

/**
* Creates an instance of {@code ReentrantLock}.
* This is equivalent to using {@code ReentrantLock(false)}.
*/
public ReentrantLock() {
sync = new NonfairSync();

}
/**

* Creates an instance of {@code ReentrantLock} with the
* given fairness policy.
*

* @param fair {@code true} if this lock should use a fair ordering policy
*/
public ReentrantLock(boolean fair) {

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

}
QIEPN
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XERFEY36H,
S TINERSZE, BEILSRIEmAYE (Ba3RERY)
Synnchronized#i

package cn.fyyice.juc.lock;

public class Demo1 {
public static void main(String[] args) {
Store store = new Store();

new Thread(()->{
store.pay();
store.sale();

},"A").start();

new Thread(()->{
store.pay();
store.sale();

},"B").start();

}
}
// synchronizedX3EiB3 A8, SIEXNAZNERE, AR LEEE—EH
class Store{
public synchronized void pay(){
System.out.printIn(Thread.currentThread().getName()+"-->Pay");

public synchronized void sale(){
System.out.printIn(Thread.currentThread().getName()+"-->Sale");
}
}

Lockéii
package cn.fyyice.juc.lock;

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

public class Demo?2 {
public static void main(String[] args) {
Store2 store = new Store?2();

new Thread(()->{
store.pay();
store.sale();

},"A").start();

new Thread(()->{
store.pay();
store.sale();

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

//lock8ll, SsynchronizedAIIFTMRE—HRY, BEEAR EEEXAIM.
//TFEXElockEiERIEEL, EfFRRIRHEAMECYY, BNSHIFEHRIIER
class Store2{
private Lock lock = new ReentrantLock();
public void pay(){
lock.lock();
try {
System.out.printin(Thread.currentThread().getName()+"-->Pay");
} catch (Exception e) {
e.printStackTrace();
} finally {
lock.unlock();

}

}
public void sale(){
lock.lock();
try {
System.out.printIn(Thread.currentThread().getName()+"-->Sale");
} catch (Exception e) {
e.printStackTrace();
} finally {
lock.unlock();
}
}
}

=17

SpinLock (#1CAS)

public final int getAndAddInt(Object var1, long var2, int var4) {
int var5;
do {
var5 = this.getIntVolatile(var1, var2);
} while(!this.compareAndSwaplnt(var1, var2, var5, var5 + var4));

return var5s;

}
BHS5—/ 1 Bhei
package cn.fyyice.juc.lock;

import java.util.concurrent.atomic.AtomicReference;

public class SpinLock {
AtomicReference<Thread> atomicReference = new AtomicReference<>();

/ /T
public void lock(){

Thread thread = Thread.currentThread();
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}

System.out.printin(thread.getName()+"--->myLock");

dof

}while (!atomicReference.compareAndSet(null,thread));

/B
public void unlock(){

}
}

Wizt

Thread thread = Thread.currentThread();
System.out.printIn(thread.getName()+"--->myUnLock");
atomicReference.compareAndSet(thread,null);

ANNBHES, BINGE, (BREAKZET, HAtryiRRAPEER, LEIILZ), BLEIEEARERIBNE: SAZ%

ST EMATRRN, B MNEBLIESEIM, Bl

package cn.fyyice.juc.lock;

import java.util.concurrent.TimeUnit;

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

}
}

&R

SpinLock lock = new SpinLock();

new Thread(()->{

lock.lock();

try {
TimeUnit.SECONDS.sleep(3);

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

} finally {
lock.unlock();

}

}"A").start();

new Thread(()->{

lock.lock();

try {
TimeUnit.SECONDS.sleep(3);

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

} finally {
lock.unlock();

}

},"B").start();

A--->myLlock
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B--->myLock
A--->myUnLock
B--->myUnLock

Process finished with exit code 0

e
E1MEEAEFEHE.

package cn.fyyice juc.lock;
import java.util.concurrent.TimeUnit;

public class DeadlLock {
public static void main(String[] args) {
new Thread(new MyLock("lockA","lockB"),"T1").start();
new Thread(new MyLock("lockB","lockA"),"T2").start();

}
}

class MyLock implements Runnable{
private String lockA;
private String lockB;
MyLock(String lockA,String lockB){
this.lockA = lockA;
this.lockB = lockB;

}

@Override
public void run() {
synchronized (lockA){
System.out.printIn(Thread.currentThread().getName() + "-->lock:" + lockA + "===get-
>"+|ockB);

try {
TimeUnit.SECONDS.sleep(2);

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

}

synchronized (lockB){
System.out.printIn(Thread.currentThread().getName() +

t-->"+lockA);

}
}

-->lock:" + lockB + "===¢g

}
}

R
HEESEHRRR RIRE
18R | EALHES

[ROCEE: FRFIEH, RNXHER JUC


https://ld246.com/article/1620724674275

Microsoft Windows [k~ 10.0.19042.867]
(c) 2020 Microsoft Corporation. {REBFFEINF,

D:\project\juc>jps -I

11428 cn.fyyice.juc.lock.DeadLock

1208 cn.fyyice,juc.lock.Demo?2

7596

7980 sun.tools.jps.Jps

9260 org.jetbrains.jps.cmdline.Launcher

2. (BR stack S S HEITEHIRRE (BHERER)

Found one Java-level deadlock:

"T2":

waiting to lock monitor 0x0000017fd1a26d68 (object 0x000000076b6a6440, a java.lang.Stri
9),

which is held by "T1"
"T1"

waiting to lock monitor 0x0000017fd1a296a8 (object 0x000000076b6a6478, a java.lang.Strin

),
which is held by "T2"

Java stack information for the threads listed above:

"T2"
at cn.fyyice.juc.lock.MyLock.run(DeadLock.java:31)
- waiting to lock <0x000000076b6a6440> (a java.lang.String)
- locked <0x000000076b6a6478> (a java.lang.String)
at java.lang.Thread.run(Thread.java:748)
"T1"
at cn.fyyice.juc.lock.MyLock.run(DeadLock.java:31)
- waiting to lock <0x000000076b6a6478> (a java.lang.String)
- locked <0x000000076b6a6440> (a java.lang.String)
at java.lang.Thread.run(Thread.java:748)

Found 1 deadlock.
24
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