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o ZkKThread
e SIIRunnable

2) LRERPIRES

LHlte

Thread.start()

BT b4 Thread sleep(long)
i Object wait{long)
Object wait() {RUNNABLE}) Thread.join{long)
Object join{} —— = LockSupport. parkNanos()
LockSupport.park(} = LockSupport.parkUntil
(RUNNING) prore 0 Filiae-2ed
{TIMED_WAITIN
_ ) Dbject natify() G)
Object.notify(} . Dbject notifyAl)
Object.notifyall[) —_— EEiE
LockSupport.unpark{Thread)
LockSupport.unpark(Thread) (READY) BB A E

i A synchronized 73
ﬁ%ﬁﬁﬁi& Asynchronizedif

fHE
(BLOCKED)

Bk

(TERMINATED
b}

o NEW: WIFIEIE, BMUEM#RIE

Thread thread = new Thread();
System.out.println(thread.getState());

o RUNNABLE: W#Hrun, nJPA#IT, EARE —ELEHIT (RUNNING,READY)

thread.start();
System.out.println(thread.getState());
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e BLOCKED: #t4 ZI%

final byte[] lock = new byte[0];
new Thread(new Runnable() {
public void run() {
synchronized (lock){
try {
Thread.sleep(3000);
} catch (InterruptedException e) {
e.printStackTrace();

}
}).start();
Thread thread2 = new Thread(new Runnable() {
public void run() {
synchronized (lock){

}

1)

thread2.start();

Thread.sleep(1000);
System.out.println(thread2.getState());

e WAITING

Thread thread2 = new Thread(new Runnable() {
public void run() {
LockSupport.park();

I8

thread2.start();

Thread.sleep(500);
System.out.println(thread2.getState());
LockSupport.unpark(thread2);
Thread.sleep(500);
System.out.println(thread2.getState());

e TIMED_WAITING



Thread thread3 = new Thread(new Runnable() {
public void run() {

try {
Thread.sleep(10000);

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

1
thread3.start();

Thread.sleep(500);
System.out.println(thread3.getState());

e TERMINATED

/15 1sJE TR E
Thread.sleep(1000);
System.out.println(thread.getState());

3) LRI AN S
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o [HRARGBTIIHFL, WL HEMHOAERNLIE, PRARLFE O ANES IS B #E s

o WEMAGBMNIKE, MHEMLLEIAN, BEEHOAENLRE, LHESFIEREN 2 (FRE L BIHAT;
o LRI R, FIREE R TTIRH KeE, RS FEUNA L 2~ 00M

o HcpubI LRI Al RA (7R EARFF U AT PATLRAZ I, HRE EPITREN I .

o PRALTEGRKAITIRE, IR ERILFEM.  (Timer vs ScheduledThreadPoolExecutor )

4) LRI LEK, mTLiEidideatrER] (&% ScheduledThreadPoolExecutor, ForkjoinPool 25/

L Executor

I ExecutorService

€| 'u AbstractExecutorService

: :

I ScheduledExecutorService

€ & ThreadPoolExecutor

fﬁ -

c ScheduledThreadPoolExecutor

Ui A :



o i HIfEThreadPoolExecutor

e i FiScheduledThreadPoolExecutor
o (L% &I HForkjoinPool

o Executorsse T2, WhrBhROIEZEFE T

1.1.2 THEHLH

LR gMIERNT, S RIBLA A LR, WAL BEERRZARAN LR, SREEIES G, e NS
PR R RS, R, WPRHE S AN TN LR — R RN R BT —AMESS, EW] LURI A — 2k
RIS L MESS

1) LREHIRES

ermi nated (} 4T 5 @
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e

e RUNNING: HJIIEILIRAZRUNNING., ZEfeibuy— Bz, miib FRUNNINGIRAS, I HA& R FSS
N0, RUNNINGIRZAS T, BERSHRUCHT S, LR LN OAE 45 3k AT Ab 2

e SHUTDOWN: SHUTDOWNIRZSI, ANEUCHESS, BREAH CRINIMTES . AL shutdown()
N, Z8FE HHRUNNING -> SHUTDOWN.,
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//shutdown G NEEZHTES, Hidtaskl, AW DIPAT R

ExecutorService poolExecutor = Executors.newFixedThreadPool(5);
poolExecutor.execute(new Runnable() {
public void run() {

try {
Thread.sleep(1000);

System.out.println("finish task 1");
} catch (InterruptedException e) {
e.printStackTrace();

1

poolExecutor.shutdown();

poolExecutor.execute(new Runnable() {
public void run() {

try {
Thread.sleep(1000);

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

1)
System.out.println("ok");

o STOP: AEMUH{ES, ALHOETMIES, I H B EAKIES . JHH LR shutdownNow()#
Ff, 2EFEit H(RUNNING 2 SHUTDOWN ) -> STOP

R BITHHIES LT H, BRI, B 92 Thread.interrupt
// 2 shutdownNow), F4532 %1k, sleephidTir, FES LIRSS, task1lfzik

poolExecutor.shutdownNow();

e TIDYING: FTHMES LIl PAIFHEESEE"N0, LRt ATIDYING. LRt A ATIDYINGIR &
I, 2PATH T EEterminated(), 7] LLUEN & #iterminated() R 28 H € AT N



//BENZ, ESterminated 7 i%
public class MyExecutorService extends ThreadPoolExecutor {

public MyExecutorService(int corePoolSize, int maximumPoolSize, long keepAliveTime,
TimeUnit unit, BlockingQueue<Runnable> workQueue) {
super(corePoolSize, maximumPoolSize, keepAliveTime, unit, workQueue);

@Override

protected void terminated() {
super.terminated();
System.out.println("treminated");

//WH shutdownNow, ternimated /5 4% H 4T EN
public static void main(String[] args) throws InterruptedException {
MyExecutorService service = new MyExecutorService(1,2,10000,TimeUnit.SECONDS, new
LinkedBlockingQueue<Runnable>(5));
service. shutdownNow();

e TERMINATED: ZFEiAL/ETIDYINGIRAKS, $AT5Eterminated() 5, #it4x i TIDYING -> TERMINATED
2) g5t
(&L : WIS, —7Tqueue, —7hashset)
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Bl di2 ~ corePoolSize
Bulhikiz
o e kis

workQueue: Fhltask
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HFEEER. E| 2 2RSS 3 5
— FBubiiE <«— MaximumPoolSize

BE HcorePoolSze I B AV
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o WNINES, WA AR E %A B coreSize, HEA @B AT
e ikF|core, JiLAqueue

o queuetliif, AKIEF|maxSizedk s o)L

e AF|maxSize, HRE#Erejecting it

o M T, LLAEMOREL, T FEH|coreSize

1.1.3 RGBT
JIESIRAT B (A ifaEigsk)

public void execute(Runnable command) {
if (command == null)
throw new NullPointerException();
int ¢ = ctl.get();
[/ FI TAEE, Wi /N FcoreSize, addWork, R —A~ZHicore=true
if (workerCountOf(c) < corePoolSize) {
if (addWorker(command, true))
return;
c = ctl.get();
¥
/BN, R EFRIEEIZAT, offerRlBLF
if (isRunning(c) && workQueue.offer(command)) {
/1R A TNIRES
int recheck = ctl.get();
/TR EFRD O A&, HEBRTS, AN
if (! isRunning(recheck) && remove(command))
reject(command);
/7B, EEALETENE, A8 — 1 Twork, Zworkss MEAFIZRIUT 55 2447
else if (workerCountOf(recheck) == 0)
addWorker(null, false);
¥
[/, dksiiaddwWork, {Hig2iER, core=false, J/d%lImaxSizeffi k[’
//# Hmax )i, addWork£xiR[alfalse, #EAreject
else if (!addWorker(command, false))

reject(command);
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/ /2R B

private boolean addWorker(Runnable firstTask, boolean core) {
/15—, EFIN, A& FHT Efalse
retry:
for (55) {
int ¢ = ctl.get();
int rs = runStateOf(c);

// Check if queue empty only if necessary.
if (rs >= SHUTDOWN &&
I (rs == SHUTDOWN &&
firstTask == null &&
I workQueue.isEmpty()))
return false;

for (55) {

int wc = workerCountOf(c);

[/ FIWTERFEH, R )

/ /WU AR ) 2R 02 A AT RE R EAE SR

/15 RK2907 (CAPACITY=29 i)

if (wc >= CAPACITY ||
wc >= (core ? corePoolSize : maximumPoolSize))
return false;

if (compareAndIncrementWorkerCount(c))
break retry;

¢ = ctl.get(); // Re-read ctl

if (runStateOf(c) != rs)
continue retry;

// else CAS failed due to workerCount change; retry inner loop

}
/1, Al HiworkiI N2 4L Gworks (—“/MHashSet)
boolean workerStarted = false;
boolean workerAdded = false;
Worker w = null;
try {
/158 5%A, Bl Mwork Jf 3 task
w = new Worker(firstTask);
final Thread t = w.thread;
if (t !'= null) {
final ReentrantLock mainLock = this.mainlLock;
mainLock.lock();
try {
// Recheck while holding lock.
// Back out on ThreadFactory failure or if
// shut down before lock acquired.
int rs = runStateOf(ctl.get());

if (rs < SHUTDOWN ||
(rs == SHUTDOWN && firstTask == null)) {
if (t.isAlive()) // precheck that t is startable

throw new IllegalThreadStateException();



J/AEIRE L 1
workers.add(w);
int s = workers.size();
if (s > largestPoolSize)
largestPoolSize = s;
workerAdded = true;
}
} finally {
mainLock.unlock();
}
if (workerAdded) {
[/EE, RERMYjadd T #iffiwork, AR iZ#iwork Ll B3, £4515 24047
t.start();
workerStarted = true;

}
} finally {

if (! workerStarted)
addWorkerFailed(w);
}

return workerStarted;



/MRS IS AT

//1Eworker$# AT runWorker () HIRHiE, AMEMER, LB EH AR EHEHTask, WA, #IT
while (task != null || (task = getTask()) != null)

//INREH, 4 getTask, MB\FIFREUES

private Runnable getTask() {
boolean timedOut = false; // Did the last poll() time out?

for (55) {
int ¢ = ctl.get();
int rs = runStateOf(c);

// Check if queue empty only if necessary.

if (rs >= SHUTDOWN &&% (rs >= STOP || workQueue.isEmpty())) {
decrementWorkerCount();
return null;

int wc = workerCountOf(c);

// Are workers subject to culling?

[/ FIRT R BRI A B, B LD R T SRR R AR
boolean timed = allowCoreThreadTimeOut || wc > corePoolSize;

[/ ERFEEGE Hmax, HH RIS pol VAR T, A4 Ui B Z 4 D41k
/ /¥ L AR BB H s i 1k gk
if ((wc > maximumPoolSize || (timed && timedOut))
&& (wc > 1 || workQueue.isEmpty())) {
if (compareAndDecrementWorkerCount(c))
return null;

continue;
b
try {

J/EE

/1 IRRE TR, mkpoll, BEITEN: keepAliveTime
/1B, LRSI, take— ELHEFHIEIEX B, JOEK 7 HT 554k 4L TAR
Runnable r = timed ?
workQueue.poll(keepAliveTime, TimeUnit.NANOSECONDS) :
workQueue.take();
if (r != null)
return r;
// B UL TR RE I LR RS AR, AR, WEZARL, T IRIEMOE LR SRS
timedOut = true;
} catch (InterruptedException retry) {
timedOut = false;

5 UL [



‘ RIS
execute()

workers workQueue

Worker Runnable

Iﬂﬁxﬁﬁﬁ] SR EEAT RIS
Runnable

Wchkiat l addWorker() workQueue.offer() reject()

Worker e Runnable
B LEEE
worker.thread '
.start()
Worker Runnable
ARIEES
runWorker() poll(keepAliveTime, timeUnit)
| pmEs RERE
l getTask() B

HATES HE T (Fi2
’ task.run() ] Yo REEMES N LprocessWorkerExit()l
114 ERH

1) 2R W] RAE 2R AN B S W 2

B IR BN, ZOSFE S — HAREARBUE S 77, BERREMES . MHESPITRE, X &t
AN F—%# work.runWork()H {&E¥F

take()

=

UG AUF: B R 7EAZ O IR ED B ThreadPoolExecutor.getTask()

//work.runWork():
while (task != null || (task = getTask()) != null)

//work.getTask():
boolean timed = allowCoreThreadTimeOut || wc > corePoolSize;
Runnable r = timed ?
workQueue.poll(keepAliveTime, TimeUnit.NANOSECONDS) :
workQueue.take();
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2) Matifitsh AR R A TAHARE?
%% TIMED_WAITING,RUNNABLE WAITING
WE: MR, HE - MEFsleep, debug®iE S5 ATHT S KR

//debug add watcher:
((ThreadPoolExecutor) poolExecutor).workers.iterator().next().thread.getState()

ThreadPoolExecutor poolExecutor = Executors.newFixedThreadPool(5);
poolExecutor.execute(new Runnable() {
public void run() {

try {
Thread.sleep(5000);

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

}
}
1)
System.out.println("ok");

3) LS S A LA X ?
R WA PSRRI REE TR, MRS MO L8R, TR T RER BT &

IUE: BRI, & workstErunWork 1] i L getTask, 7EgetTask:i, FHEAESTHERIX 2 M iTwork & 75 2%
OZRFEEHE RUIbR L. HE I Wiworks$i i Hicore, <1 Hpoll(), 7 Nitake()

1.1.5 Executors T &

PAEMiER B Z, 1T, $E4E T Executors T A
1) newCachedThreadPool() : ik 2kFE%L

2) newFixedThreadPool(int nThreads) : [# &£k F2 %L

3) newsSingleThreadExecutor() : H.—2kFE%

4) newScheduledThreadPool(int corePoolSize) : A, T &

1.2 8%
1.2.1 iR

Bl — MR AL, 7E 2 2R REI I SN BRI P S, R SRR R, W R BRI
DU B BN -

M—ADRBIER, GG RIRE, AEREAE B LLURARS...

1) FEAE Y SE 3
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package com.itheima;

public class BadCounter {
private static int i=@;
public int get(){
return ij;
}
public void inc(){
int j=get();
try {
Thread.sleep(100);
J++;
} catch (InterruptedException e) {
e.printStackTrace();

public static void main(String[] args) throws InterruptedException {
final BadCounter counter = new BadCounter();
[/ A RZEFR10K, XA kR 1e0ik, BLER
for (int 1 = 0; 1 < 10; i++) {
new Thread(new Runnable() {
public void run() {
counter.inc();

h
}).start();

}
Thread.sleep(3000);

/73R 1o, ...
System.out.println(counter.i);

S LTF T
fEdEispring beanfEA,  FEIRIATT HI2RAR R U HEE R
1.2.2 £ T

1) synchronized

//Msynchronized, Flli
public synchronized void inc()

2) Lock
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//¥lock 7y 2R
Lock lock = new ReentrantLock();
public void inc() {

lock.lock();

ffc00

lock.unlock();

TR AN B SC L IE R 5, (H A A AS S RN, SR TR 2R 5,
1.2.3 PR R
1 RSB

SR K8 3L, AR AR A B3 O B O B A AN BB, B A B L 78 S R I Ak ] 256
P~ TERIE, BABAPAINESGE . G T2 50075,

mysqli 2 thversion 5 B ¥ update xxx set a=aaa where id=xx and version=1
javarffatomictd & TR B Se B, EICAS CR T vEan4)

AEUBAE R U F R AR HA N B cidie i AR BBCECHR (KIS ot i B, TR o) A\ AE S R e i 2 P
%8, HEIXANLAERE, Xutinn 7R A ERE . G e SRR .

mysqli 2 ttfor select xxx for update; update update xx set a = aaa

Zprsynchronized SCHLst 2B (1.6ZJa A ABTTHEMLED , AEMBHEAHIRE R mvERe (PERERE /)
=UFED

2) MEBILEY
TREF PR, PEHORINZE IR DRI R, I EBRARIZP TR N AL R A

Z45]—: ReentrantLock, =24
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package com.itheima;

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

public class PrivatelLock {
Lock lock = new ReentrantLock();
long start = System.currentTimeMillis();
void read() {
lock.lock();

try {
Thread.sleep(100);

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

}finally {
lock.unlock();

}

System.out.println("read time = "+(System.currentTimeMillis() - start));

public static void main(String[] args) {
final PrivatelLock lock = new PrivatelLock();
for (int i = 0; i < 10; i++) {
new Thread(new Runnable() {
public void run() {
lock.read();

}
}).start();

SR BAERRG WA ) SR BT, B, — AT A, ARUGREUE
end time = 104
end time = 204
end time = 306
end time = 407
end time = 508
end time = 609
end time = 710
end time = 811
end time = 912
end time = 1013

%4 —: ReadWriteLock, readitzz, writefh=z



package com.itheima;

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

public class SharedLock {
ReentrantReadWritelLock readWriteLock = new ReentrantReadWritelLock();
Lock lock = readWritelLock.readLock();
long start = System.currentTimeMillis();
void read() {
lock.lock();
try {
Thread.sleep(100);
} catch (InterruptedException e) {
e.printStackTrace();
}finally {
lock.unlock();
}

System.out.println("end time = "+(System.currentTimeMillis() - start));

public static void main(String[] args) {
final SharedLock lock = new SharedLock();
for (int 1 = 0; i < 10; i++) {
new Thread(new Runnable() {
public void run() {
lock.read();

}
}).start();

ZiROHT: WA, #E100ms it IEWRIEE



end time = 105
end time = 105
end time = 105
end time = 105
end time = 105
end time = 106
end time = 107
end time = 107
end time = 107
end time = 107

FH=: FFER BRI, #liwriteLock
Lock lock = readWriteLock.writelLock();

SR BRI T 1sIHS, AR g
end time = 104
end time = 205
end time = 306
end time = 407
end time = 519
end time = 620
end time = 721
end time = 821
end time = 922
end time = 1023

N

o BRBRILEBIA GREIF AR AR SN, Y, ik, SE5NEEEEFN.
o MhEHUE AR AQSK LI, ML SKIA R M5, REH e E I

3) BBt
MMap—Z THi....

HashMap 4R 4, fELLMHET T, fHHashMapiiiTputifEn, W aEs5silgsr, FECPUFIA
FILIL100%, Fir AAETE ARG BN ANRE(E HI HashMap.

T4 T HashTable, HashTablef4fE %4111, {HfEHashTableZk e 2 4x () SIS SLAEARE AR, Figet/putZHr
HAHHAEEREE ) T synchronizedf#).
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SEx_ X/
public synchronized V put(K key, V value) {...}

[¥k_ ¥/
public synchronized V remove (Object key) {. ..}

[¥k_ ¥/
public synchronized void putAll (Map<? extends K, ? extends V> t) {...}

/¥%___*x/

public synchronized void clear() {...}

Ve = I 74
public synchronized Object clone() {...}

Ve = N 74
public synchronized String toString() {...}

WA B INEMBN L 2 4, AKX 2B ? FET5 BBt ConcurrentHashMapi ...

ConcurrentHashMapfi HiSegment (7;BU8i) iR, FEdple—Be—BUffAfiE, SegmentZ 4L i) m Sl 24—
AN Kiftabler B2 A/ tablesk T g, Segment¥ il dhfg— Aok —081, & —/Segmentyt RA7- 2
HashEntry#H+E3%, X/ANMFIHashMapIEdE b4k — 8 247 1) o — A Bl 58 e 2 i i e, G
b B B B e AR 2R R VT ), X A5 ConcurrentHashMap AU ARIIE 1 4k FE %24, 1 Bt 1 PERE.

{HZX G k—/ M s : ConcurrentHashMap €L — Moz it 72 7 Z 3k T Wk Hash#/E, 2 —X Hash
SENLE] Segment, £ ik Hash @A B RTEREER . FrLA Hash i #2 L 5@ i) HashMap #2K.

)
0 aa ab
0 1
2 dl
1
F-r""""ﬂ’_;.
Segment 2 3
. .J
3 HashEntry
4
table
5
15




#7#: JDK1.8ConcurrentHashMap #1175 7 JE 77 1) Segment 50BE4lf, TR/ 7~ CAS + synchronized JKLRiFFFA
Pty

4) nJEANB

A NSRRI BUG , QR R B T E R EUR — B e s, BERERUT, AR SR KR E Tk
SEE. BTTENE FH 9 synchronized FlReentrantLock #fi/2 AT A%

S B SE LA S I A RE N BOCIR — NTESR TR A — N S E R . R — AN ERRE A UG RIXAE TR
R, LAEIRMFEPH, TR RS . BRI N OBIOR i

W TR FRMBIIEN Gfsuperiik) , PLEZ AT ke A .
ﬂggﬁﬂ_‘ Q?ﬂi]\

package com.itheima;

public class ParentLock {
byte[] lock = new byte[0];
public void f1(){
synchronized (lock){
System.out.println("f1 from parent");

package com.itheima;

public class SonLock extends ParentLock {
public void f1() {
synchronized (super.lock){
super.f1();
System.out.println("f1 from son");

}

public static void main(String[] args) {
SonLock lock = new SonLock();
lock.f1();

FH = WIRJTVATTEA
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package com.itheima;

public class NestedLock {
public synchronized void f1(){
System.out.println("f1");

}

public synchronized void f2(){
f1();
System.out.println("f2");

}

public static void main(String[] args) {
NestedLock lock = new NestedLock();
//PTCAIEHATED 1,2
lock.f2();

Ff = AFEABRIMA R, AEX A !
BN, S IEER?



public class BadLock{

Lock lock = new Lock();

public void f1(){
System.out.println("f1");
lock.lock();
f20);
lock.unlock();

}

public void f2(){
lock.lock();
System.out.println("f2");
lock.unlock();

public static void main(String[] args) {
BadLock badLock = new BadLock();

/7B E, SFTH f1 AT f2

/1R L, AR BT S BURPEAEFL

badLock.f1();

/1 EE B, BUSEPAEIZ AMgL L !

class Lock{

private boolean isLocked = false;
public synchronized void lock(){

try {

//EEERL, - EHARARG, IR Bwai tSE R

while(isLocked) {
wait();
¥

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

}

//—BEmaiE, BHiwhile T, HCOERH,

isLocked = true;

¥

public synchronized void unlock(){

// 5 RSk false
isLocked = false;

/ /T NG 25 A 2
notify();

HABE

HILTAQS, A FBURUREI AL, FAERA RIS & AR LB 145

Fhriddctrue (25D

¥

BAZ, WSRO, B T

LRSI A A8, SR ZAF AT, ELEHZIRFIFORI LU M BAS IR B E E 2.
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BB A PRI, A RAETEN AFI AT 564 4 A B2 AR R AT . WUERBUS I, AR AT DL 3G
b, AT ZEHIWCG AT R B A SRR . A B S RS, AR

AETL AR — F IR GRS HTI IR ....
PR 2

NP R AR SR LR A S RIE, FEABSIMAEFE FIHERN, IR R 2R 8. Sn R B A i R A AR
BUEAR, SRS RS — N ERRE DM Rl = B2, CPUN R BH JE 2GR O T4 B AR A P BI0K

AP RE E s T A8 BUVEAEA JLR A ZE EH3R /581 ReentrantLockBRAME FI AR P8l 2 5 -1tk
REH & (HRARATBUIN B RS AT RE 51 A ASI TR LR FR AR 2 A RIBE, — EHRAIRSE .

Gy s

IR 5L, ReentrantLockSCFFAIEAFHIFIAE A8 (BRI , AHZSZHLAFEL, (EHnew
ReentrantLock(true).

e R
AQS, JEHIILZTEMIFR]. AQSHAH —A statebr IRBIIK G AT, —ANBAIIAE i SE1F E A

state=OFRBUTIH. WARLATH, WHABPITRALHES, HINERS S FTREMARS. W
EATHL BREES SIS, PSS

state>0F AR HHB, EKRHREIRA TSR, HEZEEHN GEEhEa)

VT

1 #ReentrantLock 42 7] LUE X A-FFE AT, A # . rEUE>0 12 #9071

imisynchronized A GEAZTE 25T

6) YTt

javarh BRSO RAATAE N, B DRG], IR ERMNREBIE Y B8 WSl REREL. ER

Ui ERAENE? A T B, BRLEPHIERE. HOE, ER(ERGT, PHIEMZEACELATARTRES, MR EERE, X
AN R AR AL

U SRAGE HIAF I 1) 0 328 /)N - B B ZE MR RE A PAT I 18], I JRA TR BEE A P ZE WA 4 AN & 5

TRBILARE: ARBHESCA IR SR, MATREA S, TR AR BB (7 U
NAMEREL) , BEA—REs — IRE SR . BRI R 2 AECPUR [A],  (H 2 AH ELZRE T S o) 2220
i, B ekl 5.

T E FeE. R B S A (AT cpu i o SE I ST FR T
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EAMAERBT, AR RAE AN E GEERED

(CIRES
R AR RAINHEIEN, A AR S HRRER L, SATRERMES SRR HAEL, BEREAERRE. 2
FENAET M TEEAMEM, ABRAATERZ (ThreadID=A)

RENH:
BEESS AR, 57820 HIRA, BRIAE AL FRATIEL R, TR&4HABRN & EIT &0, WEES, HERIERE
M. fw BT SOVR RS, HERBBIFATTOAMERTTHN (BIE 1834 , JFERA? TFElf?

HE R
JERKIN, EFPAERT T AR, AT REANSEANER, (H2BEAMEM M. T 2B H.
RS WCEWAL T, I ABRIBAE A, 71 1O ZHH5A (waitdE NHZE) , HIAHZEFSEHMB (notify) .

e
R A

o LIJUAEIERREIVM A QNS FATATE T, (ER2A R EjvmSEOT B/ B RS i 8
o YIATLATIEL, (HZAARE SR BES: i ) B — A B B — T B 401
o JCHUF A RIRHERAE M S, B T ANERER TSROV R ERBAT S, B AN, HANEELYHE

fim 37 5t -
g A BRA BERSER

i BRI R EECASHERAE, B

s, o | A A R
B EESNOPERNE, R | e BT, S e Lty

S r‘-TEI‘ S I\J_/I ; e S AN ._/L!: > N
B s | 0 PHITHEE B
- AR BT R 12 Ty
B ORPMARASEE WETE | AREKMEESAHE, TR
B RS Erie 221 4E CPU T 12, AR, B
u R, A e 5

H LRRERHZE, i B A 221,

B ARESAMER AR, Ao FEZLRE T, S NIRPUR

% | CPU BB =ik EORHPERE
e

IBSRAT &, B I T K

&
p=

8) BB/ 58

o MU H RY: synchronized, ReentrantLock, i:54H: ReadWriteLock iRt T
o HRHUR TMES, EMENSHE THMES, mikssE Tt

Fpl: BFRPHAE TR R, B MRS TS !
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package com.itheima;

public class ObjectLock {
public static Integer i=0;
public void inc(){
synchronized (this){
int j=i;
try {
Thread.sleep(100);
J++;
} catch (InterruptedException e) {
e.printStackTrace();

public static void main(String[] args) throws InterruptedException {
for (int 1 = 0; 1 < 10; i++) {
new Thread(new Runnable() {
public void run() {
[/ R
new ObjectLock().inc();

}
}).start();

}
Thread.sleep(3000);

/7R E1eA Xt . ...
System.out.println(ObjectLock.i);

BRI BANAENEEnewxS 5, FrLithis AR R —881, 4R8I, Hthi

e this, #staticl i A EIKIK?

o fjlObjectlock.class ikik?

o % String.class

e Ligisynchronizedl, 4MH77i% BN static synchronized

1.2.4 AQS
1) &

T JeHmiEE, AbstractQuenedSynchronizerfli RIS A &8, &—PMlRE, XA
java.util.concurrent.lockstl. B T java [ fIsynchronized <8t 72 b, jAkIZAERT A 4 —FhBiHLE] . IRFEH
CUSEILEE )2, ATLACEIEAEFHAQS, HEFIIMEHE.

public abstract class AbstractQueuedSynchronizer
extends AbstractOwnableSynchronizer

implements java.io.Serializable

jAkEFHAQSHIZAE T HKIRZ, Biesl. H/F8l. S8, 9. MdRMELRTURMNES:
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Choose Subclass of AbstractQueuedSynchronizer (11 classes found) o

FairSync in ReentrantLock a.util. concurrent. loc < 1.8 > (rt. jar)

®FairSync in ReentrantReadWriteLock (java.util.concurrent. locks) 1.8 > (rt. jar) W
®FairSync in Semaphore (java.util.concurrent) 1.8 > (rt. jar) W
® NonfairSync in ReentrantLock (java.util.concurrent. locks) 1.8 > (rt. jar) W,
® NonfairSync in ReentrantReadWriteLock (java.util.concurrent. locks) 1.8 > (rt. jar) m
® NonfairSync in Semaphore (java.util.concurrent) 1.8 > (rt. jar) m
®Sync in CountDownLatch (java.util.concurrent) 1.8 > (rt. jar) W
# Sync in ReentrantLock (java.util.concurrent. locks) 1.8 > (rt. jar) W
# Sync in ReentrantReadWriteLock (java.util.concurrent. locks) 1.8 > (rt. jar) W
# Sync in Semaphore (java.util.concurrent) 1.8 > (rt. jar) W
®Worker in ThreadPoolExecutor (java.util.concurrent) 1.8 > (rt. jar) m
2) R
iif(state)
&
CLHBABUFIFO) | gy a2 sk ires ebten
- TR - -
head tail

o AQSHEH—MntRAL I pk 178 Fstate R K /R AR A, Hstate>Om FRoR CLATKI T8, Ystate = OFf £k
T ERRAE T =AN i (getState(). setState(int newState). compareAndSetState(int expect,int
update)) KX} AR A state AT #AE

o AQSIEIL P B IFIFORIBAFI K 56 B IR SR LR FE I HE BN TAE,  an S M A2 R AP RS R (8D B,
AQSII ¥ M FT 262 DK S APIRAS 5 BME R — 15 2L (Node) FIG I IRIEEAS,  [R]i 2 PH %€ 1 T 2k
T, HERASBETIUN, W oAt b 2 RE e i, A R SR E RS

e CLH (Craig, Landin, and Hagersten) PA#&—N 4L XaI BA A1,  BUASEELERA SIS, A5 FH A f5 15 m0fd
FRET R S EL K o

HikE: AQS T H A, ZEAIHHZEM 7Y, &7 Z-ConditionObject #1174 15 7. #I condition /7
await/signal %
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AQS[EZE
BAZI

3) LIHR

AQSTEH] THMR BT, W ARSI AR 8 (BRI 280 0T, AL AQS T #5 /R e 4
(AQS Jitdidea &%)

BT RARKAQS, JFSEILI /% (protected)

o tryAcquire(int arg): At 5 AGRHADPIRTS, HAWLAE & B S FRA LR RS R RES

o tryRelease(int arg): J 5 xURR i DR A

e tryAcquireShared(int arg): L= EREURIRAS, IR [BME K T8 T-O0 R 3R B8, 75 MR HL S
e tryReleaseShared(int arg): LB FEIPRE

AR, RS TTE (public)

e acquire(int arg): i 5 X 3REL
o release(int arg): M/t B
e acquireShared(int arg): FL==3kHL
e releaseShared(int arg): 3t B

4) JERS A
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public abstract class AbstractQueuedSynchronizer
extends AbstractOwnableSynchronizer
implements java.io.Serializable {
/7P, AR, AR
public final void acquireShared(int arg) {
if (tryAcquireShared(arg) < 0)
doAcquireShared(arg);
}
[/ T EESIIE Sy, “Sprotected ik, B b BRT AN i i A
protected int tryAcquireShared(int arg) {
throw new UnsupportedOperationException();

/7B, IR, AU
public final boolean releaseShared(int arg) {
if (tryReleaseShared(arg)) {
doReleaseShared();
return true;
}
return false;
}
protected boolean tryReleaseShared(int arg) {
throw new UnsupportedOperationException();

/7 AR
public final void acquire(int arg) {
if (!'tryAcquire(arg) &&
acquireQueued(addWaiter(Node.EXCLUSIVE), arg))
selfInterrupt();
}
protected boolean tryAcquire(int arg) {
throw new UnsupportedOperationException();
}
/10 R
public final boolean release(int arg) {
if (tryRelease(arg)) {
Node h = head;
if (h != null && h.waitStatus != 0)
unparkSuccessor(h);
return true;
}
return false;
}
protected boolean tryRelease(int arg) {
throw new UnsupportedOperationException();



4) R EB
MAQSH CSEHl— M, SR SVHREME ML T8 HAHEB S
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package com.itheima;
import java.util.concurrent.locks.AbstractQueuedSynchronizer;

public class MyLock extends AbstractQueuedSynchronizer {
public MyLock(int count){

setState(count);
¥
@Override
protected int tryAcquireShared(int arg) {
for (5 5 ) {
int current = getState();
int newCount = current - arg;
if (newCount < @ || compareAndSetState(current, newCount)) {
return newCount;
}
}
}
@Override
protected boolean tryReleaseShared(int arg) {
for (5 5 ) {
int current = getState();
int newState = current + arg;
if (compareAndSetState(current, newState)) {
return true;
}
}
¥

public static void main(String[] args) {
final MyLock lock = new MyLock(3);

for (int i = 0; 1 < 30; i++) {
new Thread(new Runnable() {
public void run() {
lock.acquireShared(1);
try {
Thread.currentThread().sleep(1000);
System.out.println("ok");
} catch (InterruptedException e) {
e.printStackTrace();
} finally {
lock.releaseShared(1);

}
}).start();



IR R BR300 —ktEstart, HE2 S8 15310k, A3 T Ik F=H

1.3 & F#/E(atomic)
1.3.1 &

JiF (atom) AEE“Drewdt— Lo RIs/ R, MR- T7#/E (atomic operation) EON"A R H W —A
B— RAEAE" . RITHIRFEES, redisimulti.

1.3.2 CAS

Compare And Set (EiCompare And Swap) , BHIPFIE K2 LU IF B4, CASEAER & =M RIE——N1EL
B D L TUHEME (A L OEHEB). WE—HARE, BN RINRAE V Nz A, EEA, N B
EAMIE: BN, AEEK, HERRXAM B I RERT A .

TS A AU AR AR S R VB A IS S5 AR B TP a], A2 THRAILR, AT I 5O #RAE . i A Fe a6
U ASEBL T IEWTH L R, T CASHR TR B

package com.itheima;
import java.util.concurrent.atomic.AtomicInteger;

public class AtomicCounter {
private static AtomicInteger i = new AtomicInteger(©);
public int get(){
return i.get();

}
public void inc(){
try {
Thread.sleep(100);
} catch (InterruptedException e) {
e.printStackTrace();
}
i.incrementAndGet();
¥

public static void main(String[] args) throws InterruptedException {
final AtomicCounter counter = new AtomicCounter();
for (int 1 = 0; 1 < 10; i++) {
new Thread(new Runnable() {
public void run() {
counter.inc();
¥
}).start();
}
Thread.sleep(3000);
//TFIFERT LLIE Rt 10
System.out.println(counter.i.get());

1.3.3 atomic


af://n564
af://n565
af://n570
af://n580

1 fEoR T Atomicinteger, Fatomicty, AR 2 HAdEA.
o AR

o AtomicBoolean: PLJE-FH#i I 7 X Hrboolean;
o Atomicinteger: VL7 #1177 30 B integer;
o AtomicLong: LAJE-FSEH 77 U5 FrLong:

o §|HEA

o AtomicReference : J5i 15 # 5] FZsM
o AtomicReferenceFieldUpdater : Ji ¥ 58 51 FH 274 (1) 7 Bt
o AtomicMarkableReference : Ji 1 5 B A br A7 ) 51 FH 2R

o MM

o AtomicintegerArray: J5i¥ TR BFTR.
o AtomicLongArray: J5i 7 5B A R .
o AtomicReferenceArray: Ji¥ 5E¥7 5| HRA A B TR,

o T

o AtomicIntegerFieldUpdater: J5i— 55 37 % 2 (1) 7 B BT 4
o AtomicLongFieldUpdater: i1 58K B 70 5 B 1) B B 4
o AtomicStampedReference: [ 5 FiH A kAT (1 5] FH2RAL

134 3F&!

i flatomic ZEE R I T PEIA T, R SEABINATIRCER, 5T PERBIR.
FEBl: JRFIERRIA LR
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package com.itheima;
import java.util.concurrent.atomic.AtomicInteger;

public class BadAtomic {
AtomicInteger i = new AtomicInteger(©);
static int j=e;

public void badInc(){
int k = i.incrementAndGet();
try {
Thread.sleep(new Random().nextInt(100));
} catch (InterruptedException e) {
e.printStackTrace();

j=k;

public static void main(String[] args) throws InterruptedException {
BadAtomic atomic = new BadAtomic();
for (int 1 = 0; 1 < 10; i++) {
new Thread(()->{
atomic.badInc();
}).start();

}
Thread.sleep(3000);

System.out.println(atomic.j);

LRI

o FHRHA—FE, BZARZ10
e ffbadinc_Elnsynchronized, [n]#fF ik

1.4 ThreadLocal
1.4.1 &

ThreadlLocalZ& AN e HIR AR k2 LRAEPAEE T AL ACE WA, T2 ARIR BLE R N R34 . 72 2 LRI
Ty ATRARES N AR T AL B HAHRR B, AL AhSL.

1.4.2 §H

ThreadLocalsfil— s X fyprivate staticRBU ), fE—NEREN, ZERILE 0, KPLETFCEH, "TRIHK
FERRERER.
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package com.itheima.local;

public class ThreadLocalDemo implements Runnable{
private static ThreadLocal<Integer> threadLocal = new ThreadLocal<>();
public void run(){
for (int i = 0; i < 3; i++) {
threadLocal.set(i);
System.out.println(Thread.currentThread().getName()+",value="+threadLocal.get());

}

public static void main(String[] args) {
ThreadLocalDemo demo = new ThreadLocalDemo();
new Thread(demo).start();
new Thread(demo).start();

LRI

o [i—/~demosfl, AFHKthreadik®E
o LERITEN T #EMAEA, KRN BT SCHLs, ASFILE R E 1 ke =

Thread—0, value=0
Thread—0, value=1
Thread—0, value=2
Thread-1, value=0
Thread—1, value=1
Thread—1, value=2

143 MNHG =

o H¥EIFEiER:, sessionEHL
o THINET HEFEMVTmaisEd, 23

— P RIHIFE P

EE)L—PTH  ER R IE TR L. 7 2L T fEdishopid, Ky E TRl ER AL — Fo ERHIFEIT A
LK TR LT LT TR, ARG B FCL bt RELFIF WL BRI LR

H 15 82l Lok,  MEM: 7 i 7Y 7 Z A HI T . 252, 1t i il 77 H 25 1] 1/ #) T ThreadLocal , /%>
A i il 25

1.4.4 2P 5 H

ThreadLocalMaps&ThreadLocal Ji#25, HThreadLocalfl4, #/Thread E4id—4
ThreadLocal.ThreadLocalMap2k 7 [ J& P:threadLocals. FifT ffivaluefd sz 2 /7 #E ThreadLocalMap .
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XA At 5 K ) B 2 SREE ...

lheadllecal

rhreaellocaliViap

1) setJiiRng

public void set(T value) {

A E E LT

Thread t = Thread.currentThread();

[/ NERT AR 5 HMap

ThreadLocalMap map = getMap(t);

if (map != null)
//ARAESS, B ARl T
//CL AT I ThreadLocalXf G key, mi E A7 MIME Nvalue, 5 AMap
/AL Thread BA B O E KIMap, FrLGEE] 1 R ES(EH
map.set(this, value);

else
/1R, Rt B

createMap(t, value);

2) getJyikiEmY



public T get() {
Thread t = Thread.currentThread();
/ /3R 2 BT 2R FE R fMap
ThreadLocalMap map = getMap(t);
if (map != null) {
/7RSS, HRHE M4 ETThreadLocal Nkey, HUH XA fvaluelfi ]
ThreadLocalMap.Entry e = map.getEntry(this);
if (e != null) {
@SuppressWarnings("unchecked")
T result = (T)e.value;
return result;

}

[/ W mapse =1, AERE—MIGE, X2 — 1 protect ik
/XA A4 B ThreadLocal i B A A SR S ILIX AN 7 vk
return setInitialValue();

3) remove i iE

public void remove() {
ThreadLocalMap m = getMap(Thread.currentThread());
//1Rf ., B EImap)E. A remove Bk HE
if (m != null)
m.remove(this);

4) AR 1) R ] g ok

£ Fidget ik, Entry2R4kK T WeakReference, BI&:/NEntryXf R #i45 — 4 ThreadLocal 1355, GCXf ¥
55 51 FH 0 GOR BB B 4 A7 IS e, 3t e oo NS BN R AR A7

ThreadLocalMap.Entry e = map.getEntry(this);

/% _ %/

static class ThreadLocalMap {

/¥ %/
static class Entrv extends WeakReference<{ThreadLocal<?>> {...}

UnATHAMER



ThreadLocal local = new ThreadLocal();
local.set(100);
System.out.println(local.get());

System.gc();

[/ AR, A Llocal B ats| H
System.out.println(local.get());

local = null;

//debug, &HcurrentThreadH[ifIlocalMaps

//iEE table Hfireference

Thread currentThread = Thread.currentThread();
// W1 BSRlocal# it fEnull, {HiZThreadLocal WHBIRIRIEAESI ] (A AEIEFE UK ! )
System.out.println(1);

System.gc();

//WiE2: goa, BIHMER

System.out.println(2);

ThreadLocalf % H & 1E ~NThreadLocalMap#)—Akey i /77E ), BLEE R ER T, AbAvalueld? %% ix— i
i, ThreadLocalMapZs7Effikget(), set(), remove() ThreadLocalMapH FME IRHE, £ H3hiE B key nullff
value. fitt—3k, valueth GE#7 I T .

JHEThreadlocal J=, F3lremove 22— 7> 15 !

145 FERE!

ThreadLocalWiiRes 1 1 [F—A51 . 2 FTHRR R
FWl: BRI T
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package com.itheima.thread;

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

public class BadLocal{

public static void main(String[] args) {
ThreadLocal<Map> local = new ThreadLocal();
Map map = new HashMap();
new Thread(()->{
[ELFRERER, B name
VL et X
map.put(“name"”,"i am "+Thread.currentThread().getName());
local.set(map);
System.out.println(Thread.currentThread().getName()+":"
+local.get().get("name"));
//do something...
try {
Thread.sleep(1000);
} catch (InterruptedException e) {
e.printStackTrace();
¥
System.out.println(Thread.currentThread().getName()+":"
+local.get().get("name"));
}).start();

new Thread(()->{
/I TELRE T R Ename
map.put(“name"”,"i am "+Thread.currentThread().getName());
local.set(map);

}).start();

1.5 Fork/Join
1.5.1 #E&

Forkjoin/& H1JDK1.7 5 1Rt £ £k I R AL BEHELE . ForkJoinPoolfjava KIfiDoug Lea : R4 5, AbEEIE H K AES> A
o

TAES & Fork (3%, SRiBRMMES 2 FIBGEW NI TAES, MR TR UK IIEIE EEX 5 55 AT 4k 4k
grEl.

2R, join, HERMTFAESHENEEIITIE, FEIEER, BRRLNwEHE.
1.5.2 AR

e ForkjoinTask: FZfftforkfljoinfiAN ik H TAES R 563 2 RecursiveAction (L [FIME (1)
f£45) FiRecursiveTask (FEIRFE) FKSEH.computelsik,


af://n750
af://n751
af://n758

I Future I Serializable ‘

E ForkJoinTask ‘

e ForkJoinPool: i/ ForkjoinTask®Zk il
I Executor ‘

T

I ExecutorService ‘
I
]
I

C AbstractExecutorService ‘ @ Contended

‘?ﬁ

E ForkJoinPool ‘

e ForkJoinWorkerThread: Thread(fj 72, {7 T L2t T/ELFE (Worker) ;

I Runnable ‘

A

|
|
|
I
c Thread

T

© ForkJoinWorkerThread ‘

e WorkQueue: 1%\, HFRAFATS;

153 EAfEH
AT HHE1-1000 8950
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package com.itheima.thread;
import java.util.concurrent.*;
public class SumTask {
private static final Integer MAX = 100;

static class SubTask extends RecursiveTask<Integer> {
/] TAES TR A HE
private Integer start;

/] TAES SRR E
private Integer end;

public SubTask(Integer start , Integer end) {
this.start = start;
this.end = end;

@Override
protected Integer compute() {
if(end - start < MAX) {
[1NTAR, IR E
System.out.println("start = " + start + ";end =

+ end);
Integer totalValue = 0;
for(int index = this.start ; index <= this.end ; index++) {
totalValue += index;
}
return totalValue;
Yelse {
[/, A S I 4k S Oy
SubTask subTaskl = new SubTask(start, (start + end) / 2);
subTaskl.fork();
SubTask subTask2 = new SubTask((start + end) / 2 + 1 , end);
subTask2.fork();
return subTaskl.join() + subTask2.join();

public static void main(String[] args) {
ForkJoinPool pool = new ForkJoinPool();
Future<Integer> taskFuture = pool.submit(new SubTask(1,1000));

try {
Integer result = taskFuture.get();

System.out.println("result = " + result);
} catch (InterruptedException | ExecutionException e) {

e.printStackTrace(System.out);



1.5.4 it B

o TR NIA AN HELES: TIELBEES, LS.

e ForkjoinPoolti4fel, T R4 B Rk ForkjoinWorkerThread, 1F55 B\ 51 B UK f& 5 kAT 55
ForkjoinTask

o REAIZAET, EELF R A 4B, TMmForkjoinPool ) LIk EForkjoinWorkerThread&EAN2EFE 4 #R
45— W BA 1 o

[ ForkJoinPool l

T

ForkJoinWworkerThread ] ForkJoinworkerThread ]
‘BE‘IED (| [ )
t‘ 'y T

[For,-csomIask] [I-‘or.‘(;omrask] [Forx;omrask]

o fEforkmi ik, WAURIESIFD, Kivnitask P ATLAE e 8 SRS

o PAFIH RS BAREATI, APIAEE, BOARFDE (asyncMode==false) MBLRHUES (LIFO)

o T HACKIITHATRE, TAELES RIS A EIREUES (FIFO) , HUEJS WERAE S K
fork, #rr 2B LHTARERIBAS], AKIRF 5K

155 F & A
6 FH Fork oinsi 4l 1) 24 45388 358 22 SR R BAAT o (LS 7 Ao ) o 5 8

o VEEATSS YIS HORLEE, iR fork . I ARk NERT

o HIWTEARE A Forkjoin. E&EARKKIE, BAFTRMTIT. FASZEREE L ETFXHH
1.6 volatile

1.6.1 A
51 fjava P AERERYep T A T R R

o WLk, RIRLAZIEKE L, — DL B SRR 7 — AR T L

o JRTME, FRERIZAERAER T A IR, A S VE R ZAE b E A A

o APPSR IR IRS A I ZEAN I AT IOHR S PR EF— 2. BUNTEJava N AF R i, Fo Vo i a8 ANAL B 4%
XEHATEHER, EHF LA SRR R R T RIAT, A2 NE] 2 2RI AT K IR

volatile i we i) 2 7T WL AT 1 i A
1.6.2 f# FH 7 =

Ve e 28 SR


af://n785
af://n811
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public class VolatileTest extends Thread {
private static boolean flag = true;

public void run() {
while (flag) ;
System.out.println("finish");

}

public static void main(String[] args) throws Exception {
new VolatileTest().start();
Thread.sleep(2000);
flag = false;

WA aE AR

#iflaghn I volatile FHiK......

1.6.3 JF 3

Java N AF IR 73 T A MZRRE TAE A PR R

o LN ZMLBEILTEMAL. EXKAHER T EAFXE.
o LRETAENAF: BANEIEMERINAF . BN AHTER . BFETHEEE TR M= TIENE.

=
T1EREFEA
%A - l ﬁ?—_ﬁ; = < + » - -E_f_g_i
S |
|
|
|
I =rre
IMMEES HEZE
|
|
|
T{ER=FB :
£FER < » H=Ts < A 4 » H=Tr2
PN

JavaNFFRE , T AR T EAAMHE LN, SREFEN, £8 R TAENFREZRREIA, LR
BT BARRAE TAE AT, PATESREHRAD R E AL L. XEBRRAAEREZE, EXANEZEA,
RN BIARI R, W T HABZAL R A, TG AR T AT WA [

B, xfvolatile L BT G EAE RIS B, VM [ AL LGS K I& — Sk lock i R 4R 2, KX A2 A7 AL 8 [l 5 3]
ARG AT
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RIS, fEZAEERET, N7 RES B G Ar 2 — B, e SCIGeF— BE DM RS Ab B 4838 I LR AT
2 PAERE B KA S A CEANE RS, — BRIUS o F M i A B2 1 AP AT W B O BOIRAS s
MENAFEE, X fRRE AT WA

ifivolatile &, @i NAEREEE MMIREE) FTLAASIEFE &S, T sEsie 4 a7 k.
1.6.4 EE!

volatile AN GECRAEAN 1 S 11k

S LT R 2249 B n_Evolatile{ix

package com.itheima;

public class BadVolatile {
private static volatile int i=@;
public int get(){
return i;
}
public void inc(){
int j=get();
try {
Thread.sleep(100);
} catch (InterruptedException e) {
e.printStackTrace();
}
i=j+1;

}

public static void main(String[] args) throws InterruptedException {
final BadVolatile counter = new BadVolatile();
for (int 1 = 0; 1 < 10; i++) {
new Thread(new Runnable() {
public void run() {
counter.inc();
¥
}).start();
}
Thread.sleep(3000);
[/ B1eA K. A, ...
System.out.println(counter.i);

SR F . TP TV (R
1.7 ConcurrentHashMap
1.7.1 EARAEH

A

IR, newd @ RIAT:
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public static void main(String[] args) throws InterruptedException {
/ /€ X .ConcurrentHashMap
Map map = new ConcurrentHashMap();
for (int 1 = 0; 1 < 10; i++) {
new Thread(new Runnable() {
@Override
public void run() {
/1 ZLFE N Kput Al LA
map.put (UUID.randomUUID().toString(), "1");
}
}).start();
}
Thread.sleep(3000);
System.out.println(map);

1.7.2 LR

1. 785 B8, BiEiAL, 1.8RH M &cas + synchronized #:4F, FAREARAD:
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final V putVal(K key, V value, boolean onlyIfAbsent) {
if (key == null || value == null) throw new NullPointerException();
int hash = spread(key.hashCode());//il % hash
int binCount = 0;
for (Node<K,V>[] tab = table;;) {//HJiE, W4T
Node<K,V> f; int n, i, fh; K fk; V fv;
if (tab == null || (n = tab.length) == @)
tab = initTable();//FRATHIWE, WK
else if ((f = tabAt(tab, i = (n - 1) & hash)) == null) {
//BW, HATTER, F FEIT casTabAt J7ik
//cas {EIXH! WWERZG null, WHnullf i EIfbreak, flllFlelse
if (casTabAt(tab, i, null, new Node<K,V>(hash, key, value)))
break;

ffo00

else {
V oldval = null;
[/ ARG, IR
//synchronized 7EixH !
[/, B X A LR Sk R GRS BB
synchronized (f) {
if (tabAt(tab, i) == f) {
if (fh >= 0) {
/7 AnTERE E R s
binCount = 1;
/ /5 #ENode FEAE 54K
for (Node<K,V> e = f;; ++binCount) {
K ek;
/ /R B A key, B2 ATputid, i
if (e.hash == hash &&
((ek = e.key) == key ||
(ek = null && key.equals(ek)))) {
oldval = e.val;
//put/iik b, onlyIfAbsent=false
[/ BV 5 2
if (lonlyIfAbsent)
e.val = value;
break;
}
Node<K,V> pred = e;
/15N, Hrkey, HiNodeddi A\ F /5
if ((e = e.next) == null) {
pred.next = new Node<K,V>(hash, key, value);
break;

¥
[/ AR LR, AR, A N ANode
else if (f instanceof TreeBin) {

Node<K,V> p;

binCount = 2;



if ((p = ((TreeBin<K,V>)f).putTreeval(hash, key,
value)) != null) {
oldval = p.val;
if (lonlyIfAbsent)
p.val = value;

}

else if (f instanceof ReservationNode)
throw new IllegalStateException("Recursive update");

}
if (binCount != @) {
/IR SBOS BN FUE, BRI
if (binCount >= TREEIFY_THRESHOLD)
treeifyBin(tab, i);
if (oldval != null)
return oldval;
break;

}

//HE

addCount (1L, binCount);
return null;

//compareAndSetObject, ELHEIFHHAN, HAICASHERAE
static final <K,V> boolean casTabAt(Node<K,V>[] tab, int i,
Node<K,V> c, Node<K,V> v) {
return U.compareAndSetObject(tab, ((long)i << ASHIFT) + ABASE, c, Vv);

//getHUE
public V get(Object key) {
Node<K,V>[] tab; Node<K,V> e, p; int n, eh; K ek;
int h = spread(key.hashCode());
//FIWrtable@ AR, MM LA RN
/7R AAE, R FEInull
if ((tab = table) != null & (n = tab.length) > 0 &&
(e = tabAt(tab, (n - 1) & h)) != null) {
/ /3 E%F N hashf# )5 — 4 node, HiHkey %, Rlalvalue
if ((eh = e.hash) == h) {
if ((ek = e.key) == key || (ek != null & key.equals(ek)))
return e.val;
¥
[TWRIETEY %, Aegm, 4hELIiE nodedk RIAT
else if (eh < 0)
return (p = e.find(h, key)) != null ? p.val : null;
[/ FHAMIE DL, B, itkey, #FEiRFlvalue
while ((e = e.next) != null) {
if (e.hash == h &&

((ek = e.key) == key || (ek != null && key.equals(ek))))



return e.val;

¥
}
return null;
¥
pSEAp
putid f#:

1 AR HE keyffihash i s fr 2 A7 &

2. R table y=sif, Joylthifktable.

3. table YA E % finode, casiRiyeE. MIMBEHAER, KIBUEN T —5forfiif.
AF\Wr R DA SRR 2, AT A, ¥ AR INIR .

SHRMKALEANT, WIZM R RN, keyCAFAE, WA R, ALK keyti N\ 215K 8L M
IR

getid f:

1 AR5 key I hash e & A7 2 A7 E
2.map/e oI, WA HIEEIER Finull
3UEALHIMR S A R4S A, AR Nl

AN HMARAY A, AR find7iEnnodefR iR Eik. §& S5findW LIJF4T, Pynodeffinextfs
AR

S4B HAMLRFEAEY 2%, 3E DA e L B R ol 40 SR, Fequals vk T thdse . keyAH AR [Flvalue, ASFF
LE R Flnull

1.7.3 FE!

R IEFEE R ConcurrentHashMap £ 2 4 45X AN [ i, B — AN ML 7R 471
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package com.itheima;

import java.util.Map;
import java.util.concurrent.ConcurrentHashMap;

public class BadConcurrent {

public static void main(String[] args) throws InterruptedException {
Map<String,Integer> map = new ConcurrentHashMap();
map.put(“val",e);

for (int 1 = 0; i < 10; i++) {
new Thread(()->{
int v = map.get("val");
V++;

try {
Thread.currentThread().sleep(100);

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

}
map.put("val”,v);
}).start();

Thread.sleep(3000);
System.out.println(map);

e E
1.8 FFRER
B 7 B4 EIfIConcurrentHashMap, AR Z HALKI I LA, KW GE—ILE.

181 5%

javartt RS RAER £ E (Arraylist, HashMapz38) , fEBERE TR BBXUGK, (HIXLEEE 5 2RAR 2 AR L4fE 2
21, BEZ RN T, A EHABSMO T BOR CRAE SR M L. W F-BOA Al
o [ ilidsynchronized ek i AT 8 F BIARLRE 2 4 (1 2R 25 AURS 42 8 [F) 20 h AT

e Vector. Stack. HashTable. Collections.synchronizeds [0 %525k, £ R MARdkP L2, LBl
M BHELF—8E, 10 H 2 58 ER i AN A SN —Zsynchronized, MRARBIAE. SEBRACREA M |
]

TR, HEREBAEE ...
1.8.2 5%

1.ConcurrentHashMap

XfR: HashMap


af://n933
af://n936
af://n949

H¥r: f{#Hashtable. synchronizedMap, /&%, ifvE4n/Hit
J7i#: JDK7H K HSegmentsr B4, JDK8 K H CAS+synchronized
2.CopyOnWriteArrayList

XMz ArrayList

H#x: f{#¥Vector. synchronizedList

JABEL: SRR G AR, SR T S #R A Lok =4,

H bmEs, RERHESES IR S, JriEidvolatile fRAEH AT W4,
EE IR volatile array, lock 78, #41 % #)
3.CopyOnWriteArraySet

XIR: HashSet

H#r: fA¥synchronizedSet

JREE: 5 CopyOnWriteArrayListSZH iR B
4.ConcurrentSkipListMap

XPRZ: TreeMap

H#x: f0#synchronizedSortedMap(TreeMap)

JREL: FTSkip list (BE3R) RACE-FHTH, M8 Ekey b FHERESRE RS .
Wil B

5.ConcurrentSkipListSet

XMz TreeSet

H#r: & synchronizedSortedSet(TreeSet)

JRF. HNEFE T ConcurrentSkipListMapsziil, J5EE—
6.ConcurrentLinkedQueue

XMz LinkedList

XL o AR 2 4B F

JEH: @ BAE BURAEER, BALKENodeZE It K finext L HLFIFOBA 4
7.BlockingQueue

XtRi: Queue

R $0JE T Queue, MM 1 AT RHZE 9 AR SRIGE B AE

Ji3. @i ReentrantLock S22 4, il Condition S FH % FRs: /i
SEHLE:

e LinkedBlockingQueue: &4 S8 (1) 7T BH ZE (X FIFOBA 51
e ArrayBlockingQueue: JT-%2H 523 w] FHLZE K FIFOBA 41
e PriorityBlockingQueue: ZfltcgiHEF IS

SR~ HHIES, g


af://n1027

2. PEREIA

2.1 Bith Ak

2.1.1 Synchronizedfit{k

synchronizedff FI 2 RAEH il 51, (H2 75 243 A /& synchronized In B ¥ & A4 4k 52
WEH P

public synchronized void test(){
// TODO

}

public void test(){
synchronized (this) {
// TODO

e ER

public static synchronized void test(){
// TODO

public void test(){
synchronized (TestSynchronized.class) {
// TODO

Fp: IR ) S


af://n1027
af://n1028
af://n1029

package com.itheima.thread.opt;
import java.util.concurrent.atomic.AtomiclLong;
public class BadSync implements Runnable{

long start = System.currentTimeMillis();
AtomiclLong atomicLong = new AtomiclLong(®);
volatile int i=0;

public void inc(){

i++4;

@Override
public synchronized void run() {

try {
Thread.sleep(100);

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

¥
inc();
atomicLong.getAndAdd(System.currentTimeMillis() - start);

public static void main(String[] args) throws InterruptedException {
BadSync sync = new BadSync();

for (int i = 0; 1 < 5; i++) {
new Thread(sync).start();
Thread.sleep(3000);

System.out.println("H%i14#: i="+ sync.i);
System.out.println("H&FEN: time="+sync.atomiclLong.get());

o & FiRJaMas RAFER
o fisynchronized#:#lincirik b, i /E 145 RAFEN

2.1.2 LockBifr4k
BHNNGER: BB ARG D A S R, L IR TR (e D .


af://n1056

package com.itheima;

import java.util.HashMap;

import java.util.Map;

import java.util.concurrent.atomic.AtomicLong;
import java.util.concurrent.locks.ReentrantLock;

public class TotallLock {
eSOl Sih:n e
final long start = System.currentTimeMillis();
/15 KEm
AtomiclLong totalTime = new AtomiclLong(9);
[/ EAFR 5
private Map<String,Long> map = new HashMap(){{put("count",0L);}};
ReentrantLock lock = new ReentrantLock();

[/ EFEmapHEGN T 2K
public Map read(){
lock.lock();
try {
Thread.currentThread().sleep(100);
} catch (InterruptedException e) {
e.printStackTrace();
}
long end = System.currentTimeMillis();
/ /I8 R AR 58 B I ]
map.put("time",end);
lock.unlock();
System.out.println(Thread.currentThread().getName()+",read="+(end-start));
totalTime.addAndGet(end - start);
return map;
}
//BN
public Map write(){
lock.lock();
try {
Thread.currentThread().sleep(100);
} catch (InterruptedException e) {
e.printStackTrace();
}
EINTE
map.put("count”,map.get("count")+1);
long end = System.currentTimeMillis();
map.put(“time",end);
lock.unlock();
System.out.println(Thread.currentThread().getName()+",write="+(end-start));
totalTime.addAndGet(end - start);

return map;

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



TotalLock count = new TotalLock();

/1%
for (int i = 0; 1 < 4; i++) {
new Thread(()->{
count.read();
}).start();
¥
/15
for (int i =0; i < 1; i++) {
new Thread(()->{
count.write();
}).start();

}

Thread.sleep(3000);
System.out.println(count.map);
System.out.println( "5 B LFER: "+count.totalTime.get());

ARG BRI TR AR ANSAT IR TR, BT, Al S5 AN AR S AT VAT AT DA 42 1) 2

Ha Al BR REOX BHEIGR  DOIFATEEUN, BATDGERDL SR GAKE, thiidcount, ETEHUKA
fImfEtime ) 5 AN #A1E, R —AHbput, BRER, AFREETIEREE, XSIXASINEFEa 6.

Bd5 SR L7 7 .



package com.itheima;

import
import
import
import
import

public

java.util.HashMap;

java.util.Map;
java.util.concurrent.ConcurrentHashMap;
java.util.concurrent.atomic.AtomicLong;
java.util.concurrent.locks.ReentrantReadWritelLock;

class ReadAndWrite {

/ /S CN I 8]
final long start = System.currentTimeMillis();

/7.

EFES

AtomiclLong totalTime = new AtomiclLong(®@);

[/ 9A7 fE, FE! K hreaddf Kk, X HHfConcurrentHashMap

private Map<String,Long> map = new ConcurrentHashMap(){{put("count",0L);}};
ReentrantReadWriteLock lock = new ReentrantReadWritelLock();

[/ EFEmapHGN T 2K
public Map read(){

}

lock.readLock().lock();

try {
Thread.currentThread().sleep(100);

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

}

long end = System.currentTimeMillis();

/ 15 JEARAE 58 U N )

map.put("time",end);

lock.readLock().unlock();

System.out.println(Thread.currentThread().getName()+",read="+(end-start));

totalTime.addAndGet(end - start);

return map;

VVASUN
public Map write(){

lock.writeLock().lock();

try {
Thread.currentThread().sleep(100);

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

¥

/BN

map.put("count”,map.get("count")+1);

long end = System.currentTimeMillis();

map.put("time",end);

lock.writeLock().unlock();

System.out.println(Thread.currentThread().getName()+",write="+(end-start));

totalTime.addAndGet(end - start);

return map;

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



ReadAndWrite rw = new ReadAndWrite();

/15
for (int 1 = 0; 1 < 4; i++) {
new Thread(()->{
rw.read();
}).start();
¥
/15
for (int i = 0; i < 1; i++) {
new Thread(()->{
rw.write();
}).start();

}

Thread.sleep(3000);
System.out.println(rw.map);
System.out.println( "5 BILEERT: "+rw.totalTime.get());

PR BRI (] A2 A AL AT IR 1)

Yreadiz K Twriteff, XAZEHSTEIE  (206£9:1 ...

2.1.3 CAS RS

[T v 3, AT synchronized 2B T HER THEL, AT IRATERATI A, S8 FMERE &
ZWH—: EPEsynchronized#
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package com.itheima;

public class NormalSync implements Runnable{
Long start = System.currentTimeMillis();
int i=0;

public synchronized void run() {

NG =t

/1 FEBRNSS T Re A — HERRER $RAE, X B AF Fr10ems B

try {
/1M R HRAF
Thread.sleep(100);

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

}
/B EEH A, BN
i= j+1;

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

ok, time="+(System.currentTimeMillis() - start));

public static void main(String[] args) throws InterruptedException {
NormalSync test = new NormalSync();
new Thread(test).start();
new Thread(test).start();
Thread.currentThread().sleep(1000);
System.out.println("last value="+test.i);

LR R AN 2 E200ms+,  AERT300ms, S A A AEBRAE T read)m IUFEI BRAE L, (BAGRIE T R4 12

2

2| . HFCASIEAE, comparefset



package com.itheima;

import sun.misc.Unsafe;

import java.lang.reflect.Field;

public class CasSync implements Runnable{
long start = System.currentTimeMillis();

int i=0;

public void run() {

int j = i;

try {
Thread.sleep(100);

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

}

//CASKLER, FEiX HHLIRfR AR, SRR ANHER KK !

try {
Field f = Unsafe.class.getDeclaredField("theUnsafe");
f.setAccessible(true);
Unsafe unsafe = (Unsafe) f.get(null);
long offset = unsafe.objectFieldOffset(CasSync.class.getDeclaredField("i"));
while (l!unsafe.compareAndSwapInt(this,offset,j,j+1)){

Jee;

¥

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

¥
[/, EHatomictl, BiFwhile+synchronizedH JiE
// synchronized (this){
// J/ERXE!
// while ( != 1){
// j=1i;
// ¥
// i = j+1;
// }

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

ok, time="+(System.currentTimeMillis() - start));

public static void main(String[] args) throws InterruptedException {
CasSync test = new CasSync();
new Thread(test).start();
new Thread(test).start();
Thread.currentThread().sleep(1000);
System.out.println("last value="+test.i);



ZEFE—. ZIFE100ms+, FEER200ms, &4l RN 2
2.1.4 — 215

o /DB I Ii)
AN BB AT ROARS,  REASILE [F) 22 D B AT A ZERAE RIB AR A, T ARSI PORE TR

o JRBNIRLE
Red B — A8 RREHE BB BT, TIPS 4, MR dn 2y Bt

o BRI
PRER TR EE AN BETCIRYT . e AT LUK — BT N A T cup BE AR SE

o kD IR A TR
BAA —MEFR, TGN RERIERZMBE, FATSOZICBUBEIEA S, 7500 G, N8

o B E B
A5 aR gy, BERAEMEEEL, ALK, SEREMAEEL HeERERS, S5 E

e 3% Mlvolatile

volatilefJ#% il tbsynchronized &4k, fERMA S FrrUNCLUIZ A, s pisi e
2.2 ZFEM SRR
2.2.1 RIS

o OIFELEFEML, TCIRIEA N task, debugZworksHlqueue$ie K s
Sfr— BT fE, EHRworksHE 2 5 [l Fcore
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public class ExecutorTest {
public static void main(String[] args) {

BlockingQueue queue = new ArrayBlockingQueue(2);

ThreadPoolExecutor executor = new ThreadPoolExecutor(
3,
5,
20,
TimeUnit.SECONDS,
queue,
new RejectedExecutionHandler() {

public void rejectedExecution(Runnable r, ThreadPoolExecutor executor) {
System.out.println("reject");

}
}
)s
for (55){
executor.execute(new Runnable() {
public void run() {
try {
Thread.currentThread().sleep(10000);
} catch (InterruptedException e) {
e.printStackTrace();
}
}
})s
¥

2.2.2 ExecutorsH
Executors R &—/NT H3S, ThihREIELFb. Executorsiir e s M T 2 H0AME .

1) newCachedThreadPool

//core=0

//max=Integer

//timeout=60s

//queue=1

[/ REAFEAGH, — BT, AHEETR. At E0-max .2 [/ 5 M fh 45
[IVER: ARSSIF RO e HABR B, & picpursiifAe, [FIN 22 Hoom

return new ThreadPoolExecutor(®, Integer.MAX_VALUE,

60L, TimeUnit.SECONDS,
new SynchronousQueue<Runnable>());

2) newFixedThreadPool


af://n1151

//core=max=1§ &=

//timeout=0

//queue=JC FH 4R

/BRI BRI E SR, A, KA

[/UWERAE ], S S — BB F 2, HEBL AR

[/FE: FERRFEN, 755 A A A o B, A SR AT S5 IR AR it 2, %5 55 00M

return new ThreadPoolExecutor(nThreads, nThreads,
oL, TimeUnit.MILLISECONDS,
new LinkedBlockingQueue<Runnable>(),
threadFactory);

3) newSingleThreadExecutor

//core=max=1

//timeout=0

//queue=Tc FHiE R

/1 R AN ERRFENS BTG, 1RO R PR
[ERTHESFEIRAL, NESHEL

new ThreadPoolExecutor(1, 1,
oL, TimeUnit.MILLISECONDS,
new LinkedBlockingQueue<Runnable>()));

4) newScheduledThreadPool

//core=HiE%

//max=Integer

//timeout=0

//queue=DelayedWorkQueue (! )

//HFAE%RE, DelayedWorkQueuelR il {: T 4145 AT SREL IR AL (getTask 7v% ), A SEIL T A [R) 92 il

super(corePoolSize, Integer.MAX_VALUE, ©, NANOSECONDS,
new DelayedWorkQueue(), threadFactory);

2.2.3 — BRI
1) corePoolSize

HALREE, —HAMEFHR, fEcorefill A2 L2 QI LRIEN T FriliXMERZS %5 )F K BAEAR
Z N T A I RAE BL e [RIINE 2 BT A 55 B R4

EIER, PATINEEE R, ERATRE/ NG IEE, W B CPUMNEHT, WD E&FRE R Seiidi. e AEA S
TP = %2 7/ 57N i A R

IFRAE S ARSHATI KK E DI G AR AL C10.E, At KCPU, il & 5 CPUAN I+, ANRE
iECPUK TR, &L 1IFTALB . QORI A AL Va5 b, IBERESEIRE, AR Licpu, MREE
bcpu, AV . SH 5%

RIS PATHE R K. ...

2) workQueue
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FEFBAF, HI AR R SR AT AR S5 I PR ZE BAB o XA 75 BEAR I VR (100 55 T4 2 I S I ] o 2 — A 5 22U
I (B3 2 (R T, A RARAO LA cpu BRI TR, jvmAAEIE R, AR S ORI 4 %538, Jdis>coresize, fk
K WERIRKI cpu A RIS, X A A BB BB T A N A 1 (RIS A 35 SCBORAR i S o A8 A /DX B

3) maximumPoolSize

LR SR, IXMEAMASIZFAI AR, WERARCRA 7B, BRAFEE £, ZASHEA R FE
R, ABIE, FRHAZImaxigiffe, RS TR ER CREfhandler&i) .

UIRARIAE ST BN EOR, RN SRS ER A i, SEPEZDR ER . a2 R AR A2 E . A4
PE/NEAS, IRGX HL . WRAREES AR AE S, TR, AT pASIE .

BB S maxie — M. BASIZE [N E], Z2AEA A epu, BAUES BEE . maxd&ftcpukieira, A hE W
175 SEAT S5 iR DRI I o

4) keepaliveTime

LRFEAFIR R R 1], R HZE G, ZEFE e Mmax R Elcore, REAE, XA TRIRHAFTERRM . W
RAERcpu,  [EI AT 55 SR I I EBVE BB, P 23 (AT LU . 22 PRI SR — o B4 S22 IR A KA B AN (1]
TG AT B BB R AR AT R B A o W RARBMESS P E IS, R — BRI I, IR LLERA, B AESE
BHNZAE, AEREAS TR R RS, R R,

5) threadFactory (H & SUERSEH))

AT, HTOIEHZAE. threadFactory Gl 2k A2t 2 K Hinew Thread()/7 3, threadFactoryfill & i) 2%
ZHEA G — XM pool-m-thread-n (MALFRIBIIH S, nNLFHENLERSRS) « WRFEA CE LERE
LRI, WMEERE S, FTRER RS T. —RAFENBE.

6) handler

LETEM AN SN, MRS ARG 1, IR AT SRS . BOAANEER K 2 R H, fTEHE. &4
SRS A s R A O, WREHE R TT EF M, AT EZHIMEEL . W REE L 2, I EAE X LR
B b RS 2%, andai RS B =D VEANFT N H ST B B

2.3 g
2.3.1 &

TR YRAIE AR ?
PR F01E, Y ZEBURNEZH .
TR

RK— A AL A REE PMEZRE, TUH T B 2 A
FEME: WHNAER, LGN ATE KEEIRMA. TR, MR TLREZ EE IR DS

o ZARMVMR M EE RGOGTHE, R A QTR
o ZRERIENAStack K/NETM, PR R, BUT1K. [RIRT DI R A7 AR IE 3 2 O EhiE .
o IZANMEER LR L, KL AL, b 7 TS,

P8

o T EAE A = HE ARSI
o javaF AN IEE I, goMpythontHxt %
o SEfRweb IR H D, I 2 B B R s


af://n1223
af://n1224

2.3.2 AT

A KIlimAE ST P2 5 LR AR ) 2

fieEkilim.zipt, AL, $ZuiUHiT

2.4 I RBARIER

1) Rl —: HR ML — ES) SR SR A .

o WS TESNELE MidfigetMset, (HAZMN Mid (key) [EUEAHX AR E A 20 EIG M]

o WIJ7%: EHHashMap, key N ihid, value A ml LM xE. Bk N RBGHRE, NGRS

o ji@l: HashMapZfif 4! LR midENG, WHRKAET %, 18 )DK1.7 20l EiFR7=T
HashMap & HIBEAEER, M2 CPU AR EmA F. JDK1.8 F11&8K T HashMap ¥ % T U FEAE 34 1]
W, BLEFIFRR T, KRIRSAEHE Z 5 DA ER 550 H I

e 7R Hashtable N#i#, BiKE, &% ConcurrentHashMap #iff & T2 Lk FE i 2 4k

2) = AE—UAEBIE, R UC SR R 7 S AR

o WSt FEANH S BN SRR R, JF HARRYS ) EE R, S

o WIRITHE: NHRZME %4, KH B, ConcurrentHashMap

e [jl: ConcurrentHashMap W EHLHIZERHE 8RRy, SAURERFEHONLLRMN . L0 B AE ST R I
R AR NI R AP R RE, A RRETT AL BRI SE S B SR A AR AR BB

o M. Ik, ConcurrentSkipListMaptikeyfEsr /2, ZAVIBL iM% % & T ConcurrentHashMap

L14 |30 > NIL
3 3 |30 >(50 > NIL
Elf 2 |30 > 50 > 70 > NIL
s|1 |30 40 —>150 60 —> 70 —>{90 —> NIL

G IR R A R -SSR, WA Hashtable; 76 KEE40 3 50 o 452 58 — B s i T, A
ConcurrentHashMap Bl AJ; Wi R¥EE &R &, HAFE R EMMISERE, Wnr % S A
ConcurrentSkipListMap.

3) EHl=: fEiEshh, I MHPIER, CREEIT . —BIRE, ARV e, (R AN,
o Yot WMBIRENH P AR KL, HELRZHARREH P RRIIEHAE L E - TIXANIIR. L5

5, .

o YIJT%E: Arraylistic KL 1 H Fid

o [ ArrayListxf ¥k as H P id i AT R EAE S T RN, B %4, Vector il MBI 24, (HIFR
PEREZE, BIKE.

o M. LB EL, ECopyOnWriteArraylist, 2525, (H2 AR AETEI IR FH P i . 46
RZE Vs FLESEGRSS P BRI EEx b, A2 fHZE .

2.5 T eyn#tiik
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2.5.1 EA AR

CPUSHI ] P 4 BL SR AE R BATAE S5, B )P — R LT8R (ms) o VI BRI IR, SEmie i it
R Z . XA AR b T SO P

(PN T2 22 H 3 RIFR 5 157 Zbug M FETFR AT 5 401557 - )

2.5.2 T

1) B A K, SRR A IR R 2 S 3 S R IR b RSB AR i %

2) FE B 7 BB T, US| ZEsynchronized A A 1k rh 45 R0

public void f(){
synchronized (this){
f10);
f2();
f30);

public void f(){
f10);
synchronized (this){
f20);

}
30);

3) itk FB < FHAB < EBL < REDHBE, BRI B M Ty R AN Ak s
2.5.3 wait/notify

1) @ %N


af://n1316
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package com.itheima;

public class WaitInvalid {
volatile int total = 9;
byte[] lock = new byte[0];

//iHHE1-1000A, H5E)FiEAprint
public void count(){
synchronized (lock){
for (int 1 = 1; i < 101; i++) {
total += i;
}
lock.notify();

}

System.out.println("count finish");

}

//3TED, 2% count @ AN

public void print(){
synchronized (lock){

try {
lock.wait();

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

}
System.out.println(total);

public static void main(String[] args) {
WaitInvalid waitInvalid = new WaitInvalid();

new Thread(()->{
waitInvalid.count();
}).start();

new Thread(()->{
waitInvalid.print();
}).start();

Fcountfiwait iy e e, FE— TR, BE—THHA? ?

I

countZeHATHS, FERTREAL T notifyl@ %, XEHE, printid it Await, WCARIXMES .
printEwaitff i, BB T, SRR HT R .
ALy — AT AR AONRE 1), ISR, IS AR T R 2K
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package com.itheima;

import java.util.ArraylList;
import java.util.List;

public class NotifyInvalid {
List list = new ArraylList();
byte[] lock = new byte[0];

public void del() {
synchronized (lock){
/BB AR, AR
if (list.isEmpty()){
(GRY5!
lock.wait();
} catch (InterruptedException e) {
e.printStackTrace();

}

list.remove(0);

public void add(){
synchronized (lock){
/ /NN J5 W B
list.add(9,0);
lock.notifyAll();

public static void main(String[] args) throws InterruptedException {
NotifyInvalid notifyInvalid = new NotifyInvalid();

[ 1 TR Ee A S5 A M B
for (int i = 0; i < 2; i++) {
new Thread(()->{
notifyInvalid.del();
}).start();

/TR I —A

new Thread(()->{
notifyInvalid.add();

}).start();

Thread.sleep(1000);

System.out.println(notifyInvalid.list.size());
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package com.itheima.busi;

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

byte[] lock = new byte[0];

Thread t1 = new Thread(()->{
synchronized (lock){
try {
lock.wait();
System.out.println("tl started");
} catch (InterruptedException e) {
e.printStackTrace();

1

Thread t2 = new Thread(()->{
synchronized (lock){
try {
lock.wait();
System.out.println("t2 started");
} catch (InterruptedException e) {
e.printStackTrace();

s

Thread t3 = new Thread(()->{
synchronized (lock){

try {
Thread.sleep(1000);
System.out.println("t3 notify");
lock.notifyAll();

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

s

tl.setPriority(1);
t2.setPriority(3);
t3.setPriority(2);

tl.start();
t2.start();
t3.start();



SR M waitib B, 32T, GBS, BEARt Jastart, (HRILERAL, Prile2fihar
2) Thread
o sleep: #i{F—T1, REiEHCPURHATAL FFAREI.
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package com.itheima;
public class SleepTest{

public static void main(String[] args) {
final byte[] lock = new byte[0];
new Thread(()->{
synchronized (lock){
System.out.println("start");
try {
Thread.sleep(3000);
} catch (InterruptedException e) {
e.printStackTrace();
¥
System.out.println("end");

}
}).start();

new Thread(()->{
synchronized (lock){
System.out.println("need lock");

}
}).start();

VAT
Fritithread ik AT, BaSEArEl, ¥ sleep
o yield: AR, @irhias, ikHcpubh KR LS. MRFETREE S X3 T [k
BN, UM AR R AR



package com.itheima;
public class YieldTest{

public static void main(String[] args) throws InterruptedException {
final byte[] lock = new byte[0];

/A PATEL BB IR
Thread t1 = new Thread(()->{
synchronized (lock){
System.out.println("start");
Thread.yield();
System.out.println("end");

s

[/FTRMEtL, (HEFEARRBL, Hit
Thread t2 = new Thread(()->{
synchronized (lock){
System.out.println("need lock");

1)

[IATRER, ATt HATAL, HEREARINER], A&

[T FTAZPATILIK, 2B/ BRI R....

Thread t3 = new Thread(()->{
System.out.println("t3 started");

Hs

tl.start();
t2.start();
t3.start();

BB RIPATE, ERRAZ, BRI —E8imyield AR
3R WA RHREREFR . ATARLT LRI A0 T Al %

o join: REFEFR AT MG BIHAT, FRPHARD . EERRNLE TARE, B2 LR
— MR join S B, FTIFAISC HjoinE T &5 R



package com.itheima;
public class JoinTest implements Runnable{

@Override
public void run() {

try {
Thread.sleep(1000);

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

}
System.out.println("I am sub");

public static void main(String[] args) throws InterruptedException {
Thread sub = new Thread(new JoinTest());
sub.start();
// sub.join();
System.out.println("I am main");

I3 HT:
WA join, main/siHise
nHjoin, main A% fRFsub JG A it

7 #: concurrent.lock#7, Condition.await(), signal/signalAll 5 wait/notifysf s —#Ff

3.1.1 BB4%

1) WE

IR, Jem— AR WTEAER


af://n1474

package com.itheima;

public class DeadLock {
byte[] lockl = new byte[0];
byte[] lock2 = new byte[0];

void f1() throws InterruptedException {
synchronized (lock1){
Thread.sleep(1000);
synchronized (lock2){
System.out.println("f1");

}
void f2() throws InterruptedException {
synchronized (lock2){
Thread.sleep(1000);
synchronized (lockl){
System.out.println("f2");

public static void main(String[] args) {
DeadLock deadLock = new DeadLock();
new Thread(()->{

Ryl
deadLock.f1();

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

}
}).start();

new Thread(()->{

try {
deadLock.f2();

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

}
}).start();

2) FEERIA
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package com.itheima;

import java.util.concurrent.TimeUnit;
import java.util.concurrent.locks.ReentrantReadWritelock;

public class HungryThread{
ReentrantReadWriteLock readWritelLock = new ReentrantReadWritelLock();
void write(){
readWriteLock.writeLock().lock();
try {
Thread.sleep(1000);
} catch (InterruptedException e) {
e.printStackTrace();
}
readWriteLock.writeLock().unlock();
}
void read(){
readWriteLock.readLock().lock();
System.out.println("read");
readWriteLock.readLock().unlock();

public static void main(String[] args) {
HungryThread hungryThread = new HungryThread();

Thread t1 = new Thread(()->{
[T EEE, EFFsleep—Bi I, FIK
while (true) {
hungryThread.write();

s

Thread t2 = new Thread(()->{
[/ANVE LS, BRI, A&, F !
while (true){
hungryThread.read();

b

tl.setPriority(9);
/ISR
t2.setPriority(1);

tl.start();
t2.start();

LRI
read /LA, HE-EHHEZATH . LTIHIRS
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package com.itheima;

import java.util.concurrent.locks.StampedLock;

public class StampedThread {
StampedLock lock = new StampedLock();
void write(){
long stamp = lock.writelLock();
try {
Thread.sleep(1000);
} catch (InterruptedException e) {
e.printStackTrace();
}
lock.unlock(stamp);
¥
void read(){
/1R

long stamp = lock.tryOptimisticRead();
[/ HIET R B A SERT, W, B2HAT, fTHread

if (lock.validate(stamp)){
System.out.println("read");

public static void main(String[] args) {

StampedThread stampedThread =

Thread t1 = new Thread(()->{
while (true) {
stampedThread.write();

s

Thread t2 = new Thread(()->{
while (true){
stampedThread.read();

s

tl.setPriority(9);
t2.setPriority(1);

tl.start();
t2.start();

S5 M
readlAIREPEFTH, &It T BRI I K I
7R, StampedLock i f# F 7 JRBR 1 !

o X TZ 55 StampedLock PEEEIR AT,

new StampedThread();
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e StampedLock £y % _EIf%4 Reentrant, StampedLock /&S] & A\ [ !
e StampedLock FJFEMESN . SEA SR KR (Joikfd A Condition)

Zp: StampedLock 2] EA !

package com.itheima.thread;
import java.util.concurrent.locks.StampedLock;

public class StampedReetrant {
public static void main(String[] args) {
StampedLock lock = new StampedLock();

long stampl = lock.writelLock();
System.out.println(1);

long stamp2 = lock.writeLock();
System.out.println(2);
lock.unlock(stamp2);

lock.unlock(stampl);

2) YUk AR A
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3.2.1 demo#:#&

1) booti H

& #springboot web i 1, ZE/kmybatis, druid i£#:, rabbitmq (/8#/) . swagger
mysql, rabbitmqf#fidockerazh, #ESHIT

dockerz%& i B :

https://www.runoob.com/docker/windows-docker-install.html
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https://www.runoob.com/docker/windows-docker-install.html

#mysql

#ER, D:/data/mysqlaplas b EFEE I EHE A H %

#is E(E H OHLA O IXA KA

#[FIN ZF E, windows N %dEdocker)s, Wk H Hifishare, 275 T I HI#El

docker run --name mysql -v D:/data/mysql:/var/lib/mysql -p3306:3306 -e MYSQL_ROOT_PASSWORD=root
-d daocloud.io/mysql:5.7.4

#rabbitmq

HIXAAN T E A

docker run -d --hostname my-rabbit --name rabbit -p 15672:15672 -p5672:5672
daocloud.io/library/rabbitmqg:3.6.10-management

& Settings

General

Shared Drives

Select the local drives you want to be
available to your containers.

Shared Drives

Advanced
Shared Drive
MNetwork
O C
. ™
Proxies v B
O E
Docker Daemon . F
3] -
Diagnose & Feedback E¥ Microsoft PowerShell ] i
= docker run --rm -v c:/Users:/data alpine 1s /data
Reset
@ Dockeris running Reset credentials... Apply
2) #F

e orders#, AT A4 F)

CREATE TABLE “orders’ (
“id® int(10) unsigned NOT NULL AUTO_INCREMENT,
“name’ varchar(255) DEFAULT NULL COMMENT 'Rifh##K (demofdiff], Iszrf msbgid) ',
“createtime’ datetime DEFAULT NULL COMMENT ‘' @izHa ",
‘updatetime’ datetime DEFAULT NULL COMMENT ' B[],
“invalid® int(11) DEFAULT NULL COMMENT ‘'ZeAkmfla] CPBAA7FR) *,
“status® tinyint(4) DEFAULT NULL COMMENT "“IRZ (@=#r¥, -1=2%0 ',
PRIMARY KEY ("id")
)5

e producti®, FEAFAIFERF2HE]



CREATE TABLE “product™ (
“id® int(10) unsigned NOT NULL AUTO_INCREMENT,
“name” varchar(255) DEFAULT NULL COMMENT 'F&jh&#5",
“num’ int(11) DEFAULT '@' COMMENT 'JEfif’,
“price” float DEFAULT '©' COMMENT '##%',
PRIMARY KEY (" id)

)5

e flashorders, d&4aIH )G 1Y BT

CREATE TABLE " flashorder™ (
*id> int(11) NOT NULL AUTO_INCREMENT,
“productid® int(11) NOT NULL COMMENT '#&%Ifpsihid",
“userid’ int(11) NOT NULL COMMENT 'JfI/'id, iXH IR idBf ",
PRIMARY KEY ( id")
)5

3) ik
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package com.itheima.thread.order;

import com.itheima.thread.mapper.Orders;

import java.util.concurrent.Delayed;

import java.util.concurrent.TimeUnit;

public class OrderDto implements Delayed {

—

private int id;
private long invalid;

public OrderDto(Orders 0){
this.id = o.getId();
this.invalid = o.getInvalid()*1000 + System.currentTimeMillis();

//EIHEE, B BIORT AF 22k AT 5%
@Override
public long getDelay(TimeUnit unit) {
return invalid - System.currentTimeMillis();

@Override
public int compareTo(Delayed o) {
OrderDto ol = (OrderDto) o;
return this.invalid - ol.invalid <=9 ? -1 : 1;

public int getId() {
return id;

public long getInvalid() {

return invalid;

ESCHEZEE, RN bR, WORAEIALSS, SEscitekitit



package com.itheima.thread.order;

import com.itheima.thread.mapper.Orders;

import com.itheima.thread.mapper.OrdersMapper;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.stereotype.Component;

import java.util.Date;

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

@Component
public class OrderMonitor {
@Autowired
OrdersMapper mapper ;
/ / ZER BAF
final DelayQueue<OrderDto> queue = new DelayQueue<OrderDto>();
/RS
ExecutorService service = Executors.newFixedThreadPool(2);

[/ THEEIR VT .

public void put(OrderDto dto){
this.queue.put(dto);
System.out.println("put task:"+dto.getId());

[ IERSIE R EP R B ST 4P 2R

public OrderMonitor(){
this.execute();
System.out.println("monitor started");

VST
public void execute(){
new Thread(()->{
while (true){
try {
OrderDto dto = queue.take();
System.out.println("take task:"+dto.getId());
service.execute(new Task(dto));
} catch (InterruptedException e) {
e.printStackTrace();

}
}).start();

/IME%%

class Task implements Runnable{
OrderDto dto;
Task(OrderDto dto){

this.dto = dto;



}

@Override

public void run() {
Orders orders = new Orders();
orders.setId(dto.getId());
orders.setUpdatetime(new Date());
orders.setStatus(-1);
System.out.println("cancel order:"+orders.getId());
mapper.updateByPrimaryKeySelective(orders);

o {Eaddil Hk %, [FER—mFlqueue, FEFHME

@PostMapping("/add")

@Transactional

public int add(@RequestParam String name){
Orders order = new Orders();
order.setName(name);
order.setCreatetime(new Date());
order.setUpdatetime(new Date());
/ /I E], B 1e- 20 [AIKIRENL AL (70D
order.setInvalid(new Random().nextInt(10)+10);
order.setStatus(0);
mapper.insert(order);

Y& = gL oans

// int i = 1/0;
monitor.put(new OrderDto(order));
return order.getId();

3.2.3 /R ET
3.231 &Kt HE

1) rabbitmag @B HERA: i rabbitmaseHEBL, TER BRI Z [RIABA, G S HEA T, 8 2 mE AN 3%, R0
WRPEAE, FrimA A A R . ATRES LR RAR SE RIS L -

2) FEAFTN: (I GAF BN AT AR, ST AR AT b rR SR BUREAFAB T ARE, TR BRI BT, S el . )
RE B — ML, TESINDT ARG E 1 ..

LM BRI RT, TRVEE, NIFELRE, K RFER/2
3.2.3.2 5LH

HIURL PE A AT


af://n1693
af://n1694
af://n1703

public Map load(){
products.clear();
List<Product> list = productMapper.selectByExample(null);
list.forEach(p -> {
products.put(p.getId(),new AtomicInteger(p.getNum()));

1)

return products;

EWARD, JFR10NERE, ARG, BFEA, WRER, FPRE.

public void go(int productId){

for (int i = 0; i < 10; i++) {
new Thread(()->{

int count = 9;

long userId = Thread.currentThread().getId();

while (products.get(productId).getAndDecrement() > 0){
count++;
VRN SY I B 2 (B
template.convertAndSend("promotion.order",productId+","+userId);

}
System.out.println(Thread.currentThread().getName()+"463]: "+count);

}).start();

eI TEGUINSERE
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package com.itheima.thread.order;
import com.itheima.thread.mapper.Product;

import java.util.Arraylist;
import java.util.List;
import java.util.concurrent.RecursiveTask;

public class SortTask extends RecursiveTask<List<Product>> {
private List<Product> list;
public SortTask(List<Product> list){
this.list = list;

@Override
/13557
protected List<Product> compute() {
if (list.size() > 2){
[TIMRAR S KRR T2, dhakdF
int middle = list.size() / 2 ;
/TR A
List<Product> left = list.subList(@,middle);
List<Product> right = list.subList(middle+1,list.size());
/] FAES forkiti K
SortTask taskl = new SortTask(left);
taskl.fork();
SortTask task2 = new SortTask(right);
task2.fork();
//joinIfik Al
return mergelList(taskl.join(),task2.join());
}else if (list.size() == 2 && list.get(©).getPrice() > list.get(1l).getPrice()){
[TIMRKFEERN2A T, AHRIFAX, Z£#Hh—TF
[/ HEARIE 2N A7, BN TTR SN, A EEMm
Product p = list.get(9);
list.set(0,list.get(1));
list.set(1,p);
}
/1R RRE, EAList DA RGANMFMES BEFE T
return list;

[MVAFHEE S IR ERE, BIREMNE R T list &l — MR FINES

[T 1ist, MKHUE, PR, ANEIRRAHT 1ist

//EE, leftflright 2FANAITPHI1ist, CEMNBIRHLFT T

private List<Product> mergeList(List<Product> left,List<Product> right){
if (left == null || right == null) return null;

//EFFEH1ist

List<Product> total = new ArraylList<>(left.size()+right.size());
//1ist1f) Fhx

int indexl = 0;

//1ist2ff) Fhx

int index2 = 0;



/BTN total, B DA B [ P~ size A A
for (int i = 0; 1 < left.size()+right.size(); i++) {

/7R List1) FARB B, Hlistl A AT A total

if (index1l == left.size()){

[/ Lis 2B HUE, A FE LR A total
total.add(i,right.get(index2++));
continue;

}else if (index2 == right.size()){
//IRLIs2ELAHTAN, M, Blistl
total.add(i,left.get(index1++));
continue;

//EIX B, aF2HeE A o R, I L /NN total
//ListLHT R fh A%

Float pl = left.get(index1).getPrice();
//1ist2 4TI b AN RS

Float p2 = right.get(index2).getPrice();

Product min = null;
[ /BRI /NE, BGE)E, W E T ARG
if (p1 <= p2){

min = left.get(index1++);

}else{

min = right.get(index2++);
}
/ /T8 N\ total

total.add(min);
}
[/ZAEAIE, totalt AR NN Flisti A c sk, JF HANBRHELF T
System.out.println(total);
System.out.println("------------------ )
return total;

4) WL



package com.itheima.thread.order;

import com.itheima.thread.mapper.Product;

import com.itheima.thread.mapper.ProductMapper;

import io.swagger.annotations.Api;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.web.bind.annotation.GetMapping;
import org.springframework.web.bind.annotation.RequestMapping;
import org.springframework.web.bind.annotation.RestController;

import java.util.List;

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

@RestController
@RequestMapping("/sort")
@Api(value = "Z&EHF M iKdemo")
public class SortController {
@Autowired
ProductMapper mapper;

@GetMapping("/list")
List<Product> sort() throws ExecutionException, InterruptedException {
VVEA YIS
List<Product> list = mapper.selectByExample(null);
/1R FE
ForkJoinPool pool = new ForkJoinPool(2);
/1IPARIBE, i 5E7F
Future<List<Product>> future = pool.submit(new SortTask(list));

return future.get();
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