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MEZFERE: Y

IR Yo

HL}%CPU

o FLZCPU NEAESERRIL A2 AT AT I

o BAERGITAT —NAIFMMAESS HES, KecpulJIS TR Fr (windows NI [A]
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— W IX R R Y8 F CPUMARLIE AR IR K (concurrent)
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MESFEE: Yok
HIPR: Yedolk

S HE

HH PR n] DLAI LS, ol E: 4k&Thread2f. CHlrunnabledz 1. 2
Callable$% 1. ZRFEHL G 2R 26 FE

FEAN G 7 XS5 T A
(1) 4k& Thread3%

public class MyThread extends Thread {

@Override
public void run() {
System.out.println("MyThread...run...");

public static void main(String[] args) {

MyThread t1 = new MyThread() ;
MyThread t2 = new MyThread() ;
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tl.start();
t2.start();

(2) ¥ runnable 1

public class MyRunnable implements Runnable{

@Override
public void run() {
System.out.println("MyRunnable...run...

public static void main(String[] args) {

MyRunnable mr = new MyRunnable() ;

Thread t1 new Thread(mr) ;
Thread t2 new Thread(mr) ;

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

(3) sz¥.Callable¥E 0

public class MyCallable implements Callable<String> {

@Override

public String call() throws Exception {
System.out.println("MyCallable...call...");
return "OK";




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

MyCallable mc = new MyCallable() ;

FutureTask<String> ft = new FutureTask<String>(mc) ;

Thread t1 new Thread(ft) ;
Thread t2 new Thread(ft) ;

tl.start();

String result = ft.get();

System.out.println(result);

@) i) LE

public class MyExecutors implements Runnable{
@Override

public void run() {
System.out.println("MyRunnable...run...");

public static void main(String[] args) {




ExecutorService threadPool =
Executors.newFixedThreadPool(3);

threadPool.submit(new MyExecutors()) ;

threadPool. shutdown();

1.4 runnable F1 callable & H4 X

MEGFEE: Yok

IR Yoo

A

1. Runnable #% Jrun/7 k% A IR [FI{E; Callabled Hcall /7iEF R EME, 2Nz
A4, MFuture. FutureTaskfC& Al LA RIS IAT 45 3

2. Callalbe [ 3 KRR I PAT R, 75208 F FutureTask.get() /52, kel
FEF R LA TPAT, WRAWHASHZE.

3. Callable$% M call) 77 ¥E R VFIH 7% ;T Runnable$Z 1 Frun() 77751 7%
HEerE N EIHA, ASRedhsl i

1.5 ZEF2 K run() 0 start()E 4 X5 ?

MEGFEE: Yok
HIAER : Yok

start(): FSRE B2, IR H run 5 VAP AT rUn 7 A R BT e CRZ EEAR
i, start 7k H BB H — K.

run(): F4  EPLFEAT IS, AT RARER I 2 0K
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1.6 AR RFEWLRE, RSZIA R M 2R1b

MR : Sodkede

AR Sededede

AR ] A2 25 ]DKH i) Thread 38 1 A4 2 State

public enum State {

RUNNABLE,

BLOCKED,

WAITING,
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TIMED_WATITING,

TERMINATED;

IRZSZ 18] A A2 AL )

—— SR
Er3Gan — FoiEIRIS 8
RERTR |

fBZE (BLOCKED)

notify() S wait()
EERITI

S (WAITING)

AT | mhiTas sleep(50)
AT

iHIERF (TIMED WAITING)

P i i TR R -y,

N

( B CPUIT )
opsEne | SEt0 | BT JEICPUNITIY _, I——. ' A
o= | eET [ HHITI ! TG

' BRI T CPUBITIN : |

ZET- (TERMINATED)

1
iz (NEW) R 4
AH4T (RUNNABLE)

gilbs

o ik

o Y ANERREX R, (HIERM start THER A TR
o JEIOR 5T R SRR SR ORI

o HiEAT

» M T start J7i%, e BT EEA BT
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cpu I [H]

P AR, 48— o FI U g i BE ZE DA 1 () RELZE 2R R, née it
JE IR E N FTIBATIRAS

St et
Sy

MEREE R fE, (HE TR, WA T wait() %, B AETELT
IRASREUBHEN Monitor Z 58 5847, [FFEA 5 H cpu B A]

H e R FE A H notify() BX notifyAll() 575, 1% M8 — 5 A I e il 25
REGHIIERERE, WEABITRES

AT I BR A A7

YR RN fE, H T AN S, A T wait(long) F7i%,  BGES AT
BATIRES R BE N Monitor 748 G THE M RER, FIFEA LA cpu
I [A]

2 H R AR T notify() B8 notifyALL() J79%, 43 8 — 5 H0 D) nfe il &5
MEATIENRF/RLE, IWEABITRE, HER LTS
MRERER, e MNENRERRESMENTBITRES, FHEH LTS
B
A — P L2 sleep(long) J5 15 2 AT IB AT IR HEN R B PR S5 4+F
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177

MEGFERE: Yoik
HIER : Yodlodle

FEZ LR 2RI EARE IR € P 3T, Ikl U ZiRE S Ijoin () 7 A4
—ANERRET RS AR, AR S S AR AR BT

(RCEZIE

AT AR AN AR BT AR NAZ S A B s — AN (T3WAHT2, T2IAHTL), XFF
T2 e 58 I T3 8 5 52

public class JoinTest {

public static void main(String[] args) {

Thread t1 = new Thread(() -> {
System.out.println("t1");

})

Thread t2 = new Thread(() -> {

try {
tl.join();

} catch (InterruptedException e) {

e.printStackTrace();

}
System.out.println("t2");

}) s

Thread t3 = new Thread(() -> {

try {
t2.join();
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} catch (InterruptedException e) {

e.printStackTrace();

}
System.out.println("t3");

})

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

1.8 notify ()1 notifyAll() & 4 X 7 ?

MEGFEE: Yok

IR Yoy

notifyAll: & BT H wait ] 2672
notify: SFEALMEEE —> wait Zf%E

package com.itheima.basic;
public class WaitNotify {

static boolean flag = false;
static Object lock = new Object();

public static void main(String[] args) {

Thread t1 = new Thread(() -> {
synchronized (lock){
while (!flag){
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System.out.println(Thread.currentThread().getName()+"

try {
lock.wait();

} catch (InterruptedException e) {

e.printStackTrace();

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

true");

})s

Thread t2 = new Thread(() -> {
synchronized (lock){
while (!flag){

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

try {
lock.wait();

} catch (InterruptedException e) {

e.printStackTrace();

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

true");

})s

Thread t3 = new Thread(() -> {
synchronized (lock) {
System.out.println(Thread.currentThread().getName()
+ " hold lock");
lock.notifyAll();
flag = true;
try {
Thread.sleep( )




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

}
}

1)
tl.start();

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

1.9 1 java H wait 1 sleep 7L A [F ?

HEGREL . Fevede
IR Seveve

% hE
JLfA]

e wait() , wait(long) Fl sleep(long) HIHRARE LI Y HI L AL I 5 CPU [rfF
AL, 3 NBHZERES

NG

o JTEHEAIR
» sleep(long) & Thread i 1%k
» 1] wait(), wait(long) #4& Object B ¥, BN GEH
o MEREFHLAIRE
s T sleep(long) Fl wait(long) HIZRFE AR 21 S5 FFAH N 2 #0 J5 ik
= wait(long) Fl wait() i& 7] LAL# notify Mefig, wait() Qi AMEE R —BH S T

ES
= EATTER AT DAAT e

o BURFIEAR (D)
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» wait J5 V) A 25 RN wait SR AEE, 1 sleep M6 H PR ]

n wait FIEPIATIE SRBBOT R, RV HELFRERT Iz 28 (FRILFFE
cpu, 1EARMNTIER] LA

= | sleep WIERFE synchronized ARSI AT, FEASEROT R (TG
cpu, TRATHEAA T

(MEVNIF
public class WaitSleepCase {

static final Object LOCK = new Object();

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

private static void illegalWait() throws InterruptedException {
LOCK.wait();

private static void waiting() throws InterruptedException {
Thread t1 = new Thread(() -> {
synchronized (LOCK) {

try {
get("t").debug("waiting...");
LOCK .wait( )

} catch (InterruptedException e) {
get("t").debug("interrupted...");

e.printStackTrace();

}
b, "t1%);
tl.start();

Thread.sleep( )
synchronized (LOCK) {

main.debug("other...");




private static void sleeping() throws InterruptedException {

Thread t1 = new Thread(() -> {
synchronized (LOCK) {
try {
get("t").debug("sleeping...");
Thread.sleep( );
} catch (InterruptedException e) {
get("t").debug("interrupted...");

e.printStackTrace();

}
b, "t
tl.start();

Thread.sleep( )
synchronized (LOCK) {

main.debug("other...");

1.10 W% Ik — /M IEEIB TR RTE?

MEGFEE: Yok
HIAR: Yok

S
A =7l DUE IR 2R

o MHBHIRE, MLRFEEFBH, HHE Uruny 5 G &R 1
o i Hstop iksRAT 41 CIHER:, Tk ER)
o fifi Hinterrupt/7 % i W 2645

RS0
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O EABERE, FREEFRE.

public class MyInterruptl extends Thread {
volatile boolean flag = false ;

@Override
public void run() {
while(!flag) {
System.out.println("MyThread...run...");
try {
Thread.sleep( )
} catch (InterruptedException e) {

e.printStackTrace();

public static void main(String[] args) throws

InterruptedException {

MyInterruptl tl1 = new MyInterruptl() ;
tl.start();

Thread.sleep( );

tl.flag = true ;

(2) 1 Fstop 75 %5817 4 1E

public class MyInterrupt2 extends Thread {

volatile boolean flag = false ;

@Override




public void run() {
while(!flag) {
System.out.println("MyThread...run...

try {
Thread.sleep( )

} catch (InterruptedException e) {

e.printStackTrace();

public static void main(String[] args) throws

InterruptedException {

MyInterrupt2 tl1 = new MyInterrupt2() ;
tl.start();

Thread.sleep( );

tl.stop();

(3) f# Finterrupt 5 £ Wi R 72 .

package com.itheima.basic;

public class MyInterrupt3 {

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




Thread t2 = new Thread(()->{
while(true) {
Thread current = Thread.currentThread();
boolean interrupted = current.isInterrupted();
if(interrupted) {
System.out.println("FJBHIRZE: "+interrupted);

break;

}
b, "t2");
t2.start();

Thread.sleep( )

2.8 H I R B

2.1 #t— T synchronized <5 7 1) &2 R HE ?

HMEGREL . Fere vl

HILAR: Yoo



af://n1166
af://n1167

2.1.1 FEAAF H

NI EEAAREY, IARAINBL At U SEEE K EERA AN

Synchronized [Xf %811 R H 75 kR — 2 £ 2 G DA RE
O 5], Hre 2R FARSRIBGXAS et ] Nt P 24T

public class TicketDemo {

static Object lock = new Object();
int ticketNum = ;

public synchronized void getTicket() {
synchronized (this) {
if (ticketNum <= 0) {
return;

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

"IOE—IKEE, FlR: " + ticketNum);

ticketNum--;

public static void main(String[] args) {
TicketDemo ticketDemo = new TicketDemo();
for (int i = 0; i < ; di++) |
new Thread(() -> {
ticketDemo.getTicket();
}).start();
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2.1.2 Monitor
Monitor #¢E1F NSRS, & HjvmBgft, c++iEF 2

FEACHD Fh AR A I monitor 75 B Bijavap iy & A & clsss I Z 51,  Hein LA
fith:

public class SyncTest {

static final Object lock = new Object();

static int counter = 0;

public static void main(String[] args) {

synchronized (lock) {

counter++;

HRNIX AW class A, fEclass A H s FHAT javap -v SyncTest.class , X
iFE R

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

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

flags: ACC_PUBLIC, ACC_STATIC

Code:

stack=2, locals=3, args_size=1

0: getstatic #2 // Field lock:Ljava/lang/Object;
3: dup
§: astore_1l
5: monitorenter _HI (RHZEH)
6 EE?E?E?IE__- #3 J// Field counter:I
9: iconst_1
10: iadd
11: putstatic #3 J/ Field counter:I
14: aload_1
15: monitorexit fEHI (RIFEH)
16: goto 24
19: astore_2
20 aload_l
21: monitorexit  fRHH (RIZHN)
22: aload_2
23: athrow
24: return
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e monitorenter AT UAKIHL T
e monitorexit  fEBIIH T
o HrP#fmonitorenterfimonitorexitfl FHl{F 148 2 w2 At pehy

e AW M monitorexitit] R K, &~ monitorexit2 N T B kST A I H G A

e S IR TR

FEA ] 1 synchornized fAGELI fF Z2 48 & — DX R, FrBAsynchornized R #R

X G
monitor 3 B g e BRIX DA R AR, W H E

public class SyncTest {

static final Object lock = new Object();
static int counter = 0;
public static void main(String[] args) {

Syncnronized llock) {
I counter++;
}
WAITING Monitorshia } }
| Thread-5 | | Thread-6 ——— WaitSet BLOCKED

EntryList ——| Thread-2 | Thread-3 | Thread-4

Thread-1 «—  Owner

Monitor PN 58 EL AR R A7 fit 45 1)«

o Owner: fAifi YATIREVBIIZIEN), REeH —NZIERT DIREL
e EntryList: KEKEHHERIBIHIZLEE, 4T BlockedRZ I 4HE
e WaitSet: XKECIAH J wait /7141262, 4T WaitingRZES 12k FE

HAR AR

Owner/e 5 H LI FFA
WMIRBH LA, WAEYTTRRERA, Rz EREE )

FECLRM 8, fEEntryListth FZ0RE % 5e FBRIFFA AL (ARRT)
INFARES Pt ] 1 wait() 5%, W2t WaitSet 1 iE 1T 5545

AR

e Synchronized [X581) KM B TR ik F—m 212 2 R — 14 iERe
A [ R4

A9 HE NsynchorizedfCigEk, Jeiblock (F%4) Bk monitor, 2R )5 FIKT

WA SRR, WL AT NentryListiF 47T FHZE, W Ownerff A )4k



o 'EJEJZE HmonitorsZIL), monitorZjvmB A A R ( C++32H8) , k3R
ST B XN %R (81 KBmonitor

e {Emonitor A =N JENE, 7%l Z£owner. entrylist. waitset

o Hrowners& KRB HIILERE, JFH HBERBE—LEHE; entrylistoCIE)
FEA T IHZER AR LRFE ;. waitset R IBEA & AL T Waiting IR & B 26 75

2.2 synchronized <82 7 1 &K 2 7 3 -3 B

MonitorSZ IR T HELB, IR 1 i st ?

o MonitorSEHL AU T EEHS, Bl k2| 7 H P SHARSHT. R
11wl N8 %) AR5 N 5= TH 1 & A8

o FEJDK 165N\ T PRH AL B (BN R, EATRSIANEN T #
RAEIRH 2 L 56 F B AN A 5e 4+ B9 57 T RS AR Gy L b o ok ) 4 e

FHEH 1] L

2.2.1 MR NFE

{EHotSpotiE ML, X RAEWAEHAEAE AT ] v 70 N 3E X X %k
(Header) . SEf%(#& (Instance Data) FIXJ5FIHETR

PIE-BIS

MarkWord PUESS

SCIEE

XIFFIETE

Klass Word }ﬁﬁ?ﬂ%ﬁ{&ﬂﬁﬂﬁﬂ@éﬂ

PLRZEE

R (5K + SLZE) AEBRIBEE, MBEXTHEFRANT (BFBNXN)

BAVFEE E S5 HrMarkWord 6 % =k
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2.2.2 MarkWord

Mark Word (32 bits) “

hashcode : 25 age : 4 biased_lock : 0 01 T
thread : 23 epoch : 2 age : 4 biased_lock : 1 01 RN
ptr_to_lock_record : 30 00 BRER
ptr_to_heavyweight_monitor : 30 10 BRI
11 #RICAIGC

Iockfﬁfdxg\ , &2fi

* hashcode: 25/ 1%} S #niRHashfig

o age: X RIMIFRE di4hL

e biased_lock: fRIABIARIR, L1672, 0FRREATFMMmAS, 1T T 81
o thread: ¥FARABILIZD, H2347

e epoch: KA, 5217

e ptr_to_lock record: BHEFLHAIRS T, FEALFTHICKIITEE, H30147

* ptr_to_heavyweight_monitor: FEEZBURET, F&AN R A Monitor FI#E4T,
3047

FATAT LB S lock YRR, R W MR —Fer 851 £ 55 2

Ja = A E001 T R T

Ja =47 AE101 R 7~ A 8
J& P A2 00 3R 78 8 = 2
J&a P A 103 7 B 8 4

2.2.3 F i MonitorE & & 41

B> Java X R AR ] LLICER—™ Monitor Xf %, WIHR{EH synchronized 5% % -
B (EEH 25, &5 kK Mark Word 5t # #% B $8 7] Monitor X 4 )15
£
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public class SyncTest {

static final Object lock = new Object();

N . static int counter = 0;
YREAKEL ERIMonitor public static void main(String]] args) {

SYMCNTONTZEd (lock) {
counter++;
l ;
. }
WAITING Monitorgits }
| Thread-5 | |Thread-6 —— WaitSet BLOCKED

EntryList —— Thread-2 | Thread-3 | Thread-4

Thread-1 «—— Owner

TRV s AN RN % 3L B AT L B monoitor (K84, 1% % Smonitor
oA Rt
2.2.4 =R

EIRZ RN T, fEJavafeFigiThy, RPN A S, AF
FILRFER B I PAT R B B FARS . IX AT, FHEERBUE R L ER . Kt
JVM5| A T B8 & .

static final Object obj = new Object();

public static void methodl() {
synchronized (obj) {

method2();

public static void method2() {
synchronized (obj) {

et SR

1IEZEFER 63— Lock Record, ¥ Hobj7Ef8 A/ 8% % .
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Thread-0

Lock Record

| Lock record it 00 |

\I Object reference |

Object

| hashcode age 0 01 |

| Klass word |

Object body

static final Object obj = new Object();
public static void method () {
synchronized( obj ) {
i A
method2();
}

}

public static void method2() {
synchronized( obj ) {
W AL B
}

}

2081 CASTE 4 ¥+ Lock Record Rt ik A2 4 7E X4 % Sk mark word ' (E#E #4748
), RN R TFIBURS MBSO, RRZLFERE T R EH.

Thread-0

Lock Record

I*ashcode age 001

\I Object reference

Y

Object

7" Lock record ittt 00 |

CAS |

Klass word |

Object body

static final Object obj = new Object();
public static void method1() {
synchronized( obj ) {
/A A
method2();
}
}
public static void method2() {
synchronized( obj ) {
/W [ B
}
}

NI AIEC A1z 1, KEX L —IRBIEAN. W ELock Records—
E43 Anull, &2 T —ANEAN S FIEA

Thread-0
" Lock Record
| null
Object reference
(" Lock Record
+ashcode age 0 01
Object reference

4

Object

Lock record ik 00 |

|

CAS |

Klass word |

Object body

static final Object obj = new Object();
public static void method1() {
synchronized( obj ) {
H JaAEEEA
method2();
}

}

public static void method2() {
synchronized( obj ) {
H IFEL B
}

}

4 WMIRCASIELURIMG, WA 754, i EZIK Oy B

fEBldRE



138 [ 26 FE AR, 32 2 BT obj 7 B4 T M a8 411 Lock Record .

2.41 % Lock Record')Mark Word Anull, f{FRIXZE—IXREAN, ¥ objik & Anull5

continue,

Thread-0 Object
zl Lock record itk 00 | static final Object obj = new Object();
public static void method1() {
CAS | Klass word | syr;/ohronlJZJeg( obj ) {
method2();
}
}
Lock Record public static void method2() {
hashcode age 0 01 Object body S e )
Object reference } }

3.1 % Lock Recordff) Mark Word A~ ynull, W F]FHCASHs 2%t % 3k f\imark word
WK BN TCBIUIRES o 3R 2R WO 2 K S =5 & 2 4

Thread-0 Object

zl hashcode age 0 01 | static final Object obj = new Object();

public static void method1() {

CAS | Class word | synchronized( obj ) {
H [ A
method2();
}
}
Lock Record public static void method2() {
Lock record #tE 00 Object body synchronized( obj ) {
Ve
Object reference } !

2.2.5 1 [a]1 41
BEIAERA AN GRECIXANEFD |, FIRENREERAT CAS 1k,

Java 6 5| N 1w R ECREOH— D0 k. RAE— kA CAS #4272 ID W& 2|
%% ] Mark Word 3k, 25 &K

RALREID 2 H CWmRR B 364, A EH CAS. LU REAR KRS,
XK R IZ R

static final Object = new Object();
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public static void mi1() {
synchronized (obj) {

UPAQ

public static void m2() {
synchronized (obj) {

m3();

public static void m3() {
synchronized (obj) {

BRI FAE

1AEZRFEAR H 8% — 1 Lock Record, % obj Bt g M8 % .

static final Object obj = new Object();

1 public static void m1 () {
] synchronized (obj) {
Thread-0 Object N [FELEA
m2();
| hashcode age 0 01 | ) }
public static void m2 () {
| Klass word | synchronized (obj) {
/ [EzEH B
m3();
Lock Record ) !
Object body public static void m3 () {
synchronized (obj) {
Object reference
\L }

}

2185 CASHE 4K Lock Record ) &R A2 id A7 i 7E %) % Sk fymark word Y, [A] B 1%
BImABRIAR R N101, RN RAT IBURESWME S L), RFEIZLIESAT T
it T 1



Thread-0

Lock Record
Lack record ik

Object reference

CAS

!

Object

,l thread-id age 1 01

| Klass word

Object body

static final Object obj = new Object();
public static void m1 () {
synchronized (obj) {
o AR A
m2();

}
public static void m2 () {
synchronized (obj) {
/[R5 B
m3();
}

}
public static void m3 () {
synchronized (obj) {

}
}

3R H AT AR D izl 1, AURK S IRBIE AN . B Lock Record 5 —
o Anull, EE T AEANESENEN .. SRELUARNE, XEALH
RiEAT castiff, RREHFWR G LPHLEIdESTRAC, EOYBD T castiiE,

P REAE X e B 4 B —

Thread-0

(" LockRecord )

null

Object reference

( Lock Record

Lock record 3itht y

i Object reference |
\l 1/

HRIJERREES

B S 5 R Rt

2.2.6 %%

Java™ #Jsynchronized 5 { =] £ «

W — MR . AR B A B

ik

Object

thread-id age 1 01

| Klass word

Object body

R

2 EICUMR, ARBGE, PERELLER.

static final Object obj = new Object();
public static void m1 () {
synchronized (obj) {
Ja] AL
m2();
}

}
public static void m2 () {
synchronized (obj) {
Vil k2]
m3();
}

}
public static void m3 () {
synchronized (obj) {

}
}

HEFH =B, RN T8
ZUMTEFH =M.

JRJZAEH I MonitorSEHl, B &) T H S AZSKTIE . AR
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— BURI A [8] Y38 R g — N R A, AT RAREAT TR e, A5 —
A YGRS ANCASHRAE, ZJRizREm R, R 2k
B mark wordH /2 12 H AT ], T AN 2 T A AR BOR 1) CAS fir 2

I =

—BBRET 5%, HETRNERRS
2.3RIRIK JMM (Java P 7EREED

HEGREIL: e

IR Yoo

JMM (Java Memory Model)Java P 77158, & java i SUAT LR i A BT e SR —Ff 3 A7
,

Javay f7 1521 (Java Memory Model) 18 T Javaf® 7 1 & Fh AL & (AR L =R &) 1)
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L fT A 3 = B A4 T 5 AT LI RAM) IX B T 0 119748 438 11 42 S
TR E, NMERHTE, FNEHTELELREAEN, FIAFE
TG ]

2. B —NRFEIEAFAE H O TAENAE, LRI TAENTE, R 7R 1
A () TAERIA .

3. LREEXT A BT MERE(SE, B)ELAE TENFFR S, MAREEES
FNAF R, RNRAKEZ W ARRERE X T TAENGFRRERE, 24
£ 1) A8 8 PO ) A% 3 5 L0 et = PN A7 58 1o

2.4 CAS YR&1IE S ?

MEGFRIE . Yook

H PR Yok

2.4.1 iR K FHA TAERE

CASHI4#r+&: Compare And Swap(LLEFACH#), BRI —Fh 5 M 1 A,
FETCBIE O N IR AE A L =2 1 R 11

fEJUC (java.util.concurrent ) R SZHLIR 2 A8 H 2 1 CASH:AE

e AbstractQueuedSynchronizer (AQSHEZE)

e AtomicXXXZ&
%+
A1 FEFE T NIA 22 3] i MM Y A7 AR Y 3547 15 B

o AFE1HEAE2HM E WA BRI Eint a = 100, 7] IR & AN 2R 1) TAEN
17
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TIERTF

sErEAE |

(o,

|

A: inta =100

—HETNAFEY. B TIEA. RUEERREB, 2 A IF R

( TIEmE
| 758 I' > ——
U HE=TERIAR ]
A: inta=100

WAV RIS, B N E B SCABIF IR [Fltrue,

false. WIARCASHERAERM, B A Er) 7 NERF IR

o ZFE1HRIE: V:

(a++)

o AREIEANES ENAVIERT LR, FIWrE

inta=100,

A:

V: inta =100

ﬁA

B WA 2 HFBAML, 94‘

inta=100, B: &5 HI1E:

w UERAHEE, NHEBAME 1015 H 2 N A7
£izA PrE— CMmEEs)
| s=zmas | (MR
A: inta=100 a++
TR A .
(Cmsma ) || < i
A: inta=100 a--
B: inta=99
o ZEFE2¥E/E: V: inta=100, A: inta=100, B:

1T HEHVEIE9)

AHHEE

5, 2R 2 5 K

AR

i, HRIR

inta=101

B

H H piss H | E
Sob || bok | | Nok || ok | | ot
MLk | ]|
fo | | o | | e fo | | e

V: inta =101

(EEOERIIER

LA 2EANE S ENAAVAERAT R, IS S A5 (H AT EE,

inta=99(a--)
Ky
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ZAEA ST v 3 inta =
- | s=mmas | || MMERL_ Vi inta = 101
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H
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1
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A:inta=100 a++

MR

|| ok
|| K
| | b

ot
fein

Ay
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44528 Rttt :
[ HETREIE ] SRRLLY =i
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{ A:inta=100 a- | £, FHABE
1
1

D

1
I B:inta=99
\

_____________

o HeBERAF
o KORA B A ARREA 2 BEABLZE, BCRE
o WURSEGRAL, ERERE, R

W EENE =R
while(true
int [HEA = RFETEV;
int Z5HE = [HE + 1;
if (compareAndSwap(|B&, &) {
W, B SEE
¥
¥

it EAWr 2RO E NV o E, 285 B OB A S Al _E b AT SE R 5
8, QR R IMomt 4k S X RIBCHT 118, B2 B8 8T

2.4.2 CAS R ESLI

CAS JIRJZ KM T > Unsafe FOR EHE A HIIRIE R GUR/Z 1 CAS 154

public final native boolean compareAndSwapObject(Object varl, long var2, Object var4, Object varh);
public final native boolean compareAndSwapInt(Object varl, long var2, int var4, int varb);

public final native boolean compareAndSwaplLong(Object varl, long var2, long var4, long varé);

#iEnativeB 175, HAGRMIZEAPIAT, IFAFjavafCYseBl, — B &
ERCRIPIS) 3 B s
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/W EERB SR
while(true
int |[B{Es = =T Ev;
int SHHRe = [BE + 1;
if (compareAndSwap(|B{& £8)) {
/R, BB
}
}

fEjava ELECH WE AR 2, EbliReentrantLock Ml AtomicH 3k HZRFE 242K,
I T Unsafed i) /772

e ReentrantLock™ F— B CASACHY

protected final boolean compareAndSetState(int expect, int update) {
return STATE compareAndSet(this, expect, update);

h -

=EE HEEERUE EHaAHE

2.4.3 J5 WL A0 35 W

o CAS EITRMBIN A SR, AR LB idt =4 &,
B S BEROR R, Hig T s E R

e synchronized s&3& T 5B BAE: BRI, BPiEHELREREN
e, J b TRURMIERAES, REGE TR, TR

2.5 WEIRIRIRXT volatile fEEf#
MEZFERE: Yedede

AR Seveve

—H—/ L= (7’%5’1}352)\’}5% KHES A E) HvolatilefB1iz 5, I
LA TEE X
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2.5.1 {RIUEZRAE 8] B A] L1

TRAE 1A [F A X AN AR B AT BRI A W] WA, B — P ERRE B T AR
fH, XHHEXT AR LR A U & S BRI R] WL, volatile 5% 8 -2 s iR A2 i RIMELSL B
HANFEAH

— AN TKAME IERIERR

package com.itheima.basic;

public class ForeverLoop {

static boolean stop = false;

public static void main(String[] args) {
new Thread(() -> {
try {
Thread.sleep( )
} catch (InterruptedException e) {
e.printStackTrace();
}
stop = true;
System.out.println("modify stop to true..."
}).start();
foo();

static void foo() {
int 1 = 0;
while (!stop) {
i++;

}
System.out.println("stopped... c:"+ i);

APAT BRI, K Dlfoo () IVETFHIFEIA RS A 171, At i i BA 2
AR R A 45 KA
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FERPEIVEIVME N —DIT (R gwias) SR 1 eit.

ERACHY

while (!stop) {

i++;

}

AR A, XA PITRIRBERZ 17, 288 7 A BE, JITH=
AL LA, 0T

while (true) {

i++;

}

AR B RE T LUR, & stop BREABHNT false HKAZILER
TEH

FEREFFIZATHIRMEINA VM ZEL xint RoRZEF RN i as, AHER, /AR
CHAFE it 248 D

LS

5.

TEAEM stop ZZRERINRIN L volatile FoR HRTACISEET 1 RIS g as, i @
HUa] LU o, AR R .

static volatile boolean stop = false;

2.5.2 FIEHTHRSEHF

H volatile i3t EA BT FIEAEN AR KGR, FHIEHARIS
PR R b, AT 2 BH L B HE R A CR
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int x;
int y;

@Actor
public void actor1() {
X =1;
y =1,
¥
@Actor
public void actor2(ll_Result r){
rri=vy;
rr2 = x;

h

FEE M 25 S5, A7 AT RE 2 tH IARI 10

fl—: JadiTactor2 3R HLE, H--->0,0(1EH)

W —: Jeddractor I —170, SR HhATactor2RINE: R --->0,1(IEH)
Hol=: JefiTactorl s ira i, RJaHhiTactor2 3R AL R --->1,1(1EH)

oL . SEiiTactorl i —ATARRY, RJEHATactor2 3R IES R --->1,0(% 4 145
LEAF, HmER)

fRRTT R
A& Fisvolatile, ZEIE¥g ST, AT DLAE He jn) @

int x;
volatile Int y;

@Actor

public void actor1() {
X =1;
y =1,

}

@Actor

public void actor2(ll_Result r){
r.ri =vy;
rr2 = x;

}



B B N =

X=1;
— =1,
= y
= r.r=y;
rr2=x;

o HEARMABERERALLE U7 He S B F i bt s lvolatile B 5 2 T
o THRAVEINABERE AR IE U5 HE B R A i B fef Bl volatile B 1L 2 I

HAtxb7E

AT b TH A 7 R volatile INAE T int yiX N E B, FRATEEABEI & nAE
int xiX MEE e ?

T AR F volatilef& i 1 x5 &

volatile int x;
int y;

@Actor

public void actor1() {
X=1;
y=1;

¥

@Actor

public void actor2(ll_Result r){
rri=y;
rr2 =x;

}

5 BN N ) 7 i P



r.r1=vy;

rr2 =x;

VVV VWYV

XA AR AT, B T T A R -

o HHARMMAE B LE EU e S B A B R Rl volatile B S 2 T
o ERAEINA SRR L IE U7 B B A il B R Blvolatile AR i 2 F

FITEL, BLAERATHE T LR 45— volatilefE HI B /MDA

o HAFEibvolatilefZifi A8 E RS G A B
o AT EilvolatilefE i K28 & LA S - aa v &

2.6 f+4&AQS?

HMEGRESL: Fedeve

HILAR: Yoo

2.6.1 MEiR

2=FK 2 AbstractQueuedSynchronizer, & [HZE XA S A0 48 T HAUHELE,
B A B B A [R] A5 2 A ) R A 4

AQS5 Synchronized 1] [X 5]

synchronized AQS
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synchronized AQS

FHRT, o+ B S java 18 5 S
SEWLEE,  E SR AL, FBH R FSE
SRR R E R, ThRE  BUSESREINEN T, R4t T 2 MR
% =
AQSTH UL SIS

e ReentrantLock  [HZE 4%

il

e Semaphore {55
{

BTt 43

e CountDownLatch

2.6.2 TAENLHI

o TEAQSHZEY T —/MEH T volatilef&fifstate @ KRR BLIRAPIRES, 0FRR
TH, 1RRAE B

o H2fit 7 ET FIFO 5547 BASI, ZK{LT Monitor ] EntryList

o SRATARERSEINSE R, MERHLHI, SRR AR, SRLT Monitor ]
WaitSet

=50 \o

state 0F&gi 154

private volatile int state;

FIFOBAZ! 57| FE2
head tail

WS —rE ARG —1TTR
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o ZFEOKRT LG, L& state/E@tE, R K Distate/BIERZ0, B KstatetRES
N1, RRLFEOHEE NI

o ZREIMILRE2 S B state/E M, KBlstateIMEH OS2 T, A HALRER
HEL EAIERS BIFIFOR S it 4725 4%,

o FIFOZ—/MWIAPAFY, head)@PER/nKLEE ., talliRnEL A

MR B A LRI A F XA IR W0 ORAE SR T PERIE ?

casiRE state RRZ, FER{ERIEFLE
ZRFE0 .

state OFEi 185
LRfEa

fEE B statel RESHIINE, € B cas H IRBORIRIEI TP, Wtk RBER 14
RN, BRI R R 2 HE NFIFOBA A1 b 2 £

AQSREAFHIG, ERIEAFH?

o SHTIZAEE NS AR IL FDRAE B, AR AT
o ARSI ARy, LS T fThead 2R FETRHUB, & T4

befe i I AQS S 2R ReentrantLock, ‘B ERARUZAEA 8L, #rHIZFE 5PN
H) A ) 26 FE I [F] R 3 BE YR

2.5 ReentrantLock ) S2 3R 5 3

HEGREE : Yot Yok

AR Sedede
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2.5.1 iR
ReentrantLock#l 12513 K2 i EEA B, AHXT T synchronized & H £ DL R RF R

o Tl

o T LB T A

o TTLLBLE AP

o CHEA KM

e isynchronized—kE, #AHFE A

[/ G AR HE T &
ReentrantLock lock = new ReentrantLock();
try {
g3
lock lock();
} finally {
/W FE S

lock unlock();

2.5.2 S R

ReentrantLock = % HHCAS+AQSIA AR SE I . B SLRFAPEIRFEA 81, W&
1 S B 2 AL

WM& kRS — A IER AP E (BOAIEATFED , [ E Ntruelf, RaRA
T, BNCANAEA T . AR F A EA P RCE 5, B2 4R
TR EIER T, A PaERNEBIKELE.

Y& ReentrantLockyF AL o 1) #4 i v

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

h

public ReentrantLock(boolean fair){
sync = fair ? new Fairsync() : new NonfairSync();

}

LT A T, SRR NIEAT
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ARAE S H G s L IF BARIE utrue, 522181

H H NonfairSyncAlFairSynciX B~ 25 X £ & Sync

Choose Subclass of Syne (2 classes found) |

¢ FairSync in ReentrantLock (java.util.concurrent.locks) < 1.8 > (rt.jar) m
® NonfairSync in ReentrantlLock (java.util.concurrent.locks) < 1.8 > (rt.jar) F

M SyncHIACHKAAQS, FrLARI LATF i ReentrantLock/iS 2 2 SE LA 2L T AQSK
S

abstract static class Sync extends AbstractQueuedSynchronizer {

b

WIS

NonfairSync NonfairSync 47&E AQS

state=1

head >  Node(null) [¢—>| Node(Thread-1)

[
y

Node(Thread-2) |«—>{ Node(Thread-3)
7 )

tail

N

Thread-0

h 4

exclusiveOwnerThread

o ZRFERIB G4 H casH 7 e istatetR A, BHUCIRES I N1, Wil
exclusiveOwnerThread /& 18 7] 24 H7 2672, SRV AT

o BUMEHCIEERI, M HEAFASIHZELRE, headHi& A1 XU F PASISL ., tail
T8 1R XL BA S R

o YexclusiveOwnerThread Nynull RS, Tl <=0 JE£E XX 6] BA A1) o 258 47 1 2R 72

o A PENARBLEE TR S0 Jm P R U, A2 PR EAE A TEHERA R 2Rt n] LA
EioRd

2.6 synchronizedfLockA 14 X 5l ?

HMEGREE . Fevedodk
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IR : Yooy

B

o 1BVLZH
= synchronized J& X8, YEALAE jvm F, A c++ 155 L
= Lock ¥, JHASH jdk #24t, H java i& 5 SLI

= i/ synchronized i}, 1B FPAREHEI2 530808, A Lock B,

5 2 T30 A unlock J7 V%R T80
o DIRE/RIH
» CHEPE TSN MASEAWL R, FP. BUEADRE

» Lock $#2it T ¥ 2 synchronized N E&HIIIRE, sk IEEFARIRAS

Bi. WIFTr. AR, 24HTE
» Lock Hi&E &AM AL, U1 ReentrantLock,
ReentrantReadWriteLock

o TEREZ M

n FERAZESES, synchronized it TR 204k, WifwmI8i. HERB, M

AN
n FETEGHBENNT, Lock [ SEIUME & 23R 4 S 4 i g

2.7 EHE R KR AT

HMEGREE: Fevevodk

HIR: Yoo

FEBE: — MNERRETR E RN IR 0B, X RUE 5 K A e

(LR
t1 RFERAFART R, 5 T RAESRENBIT R 18
t2 LRREARIGBXT R, 5T RARSRILANS SR8t

/\qZ

o
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AT

package com.itheima.basic;
import static java.lang.Thread.sleep;
public class Deadlock {

public static void main(String[] args) {
Object A = new Object();
Object B = new Object();
Thread t1 = new Thread(() -> {
synchronized (A) {
System.out.println("lock A");
try {
sleep( )
} catch (InterruptedException e) {
throw new RuntimeException(e);
}
synchronized (B) {
System.out.println("lock B");

System.out.println("#{E...");

}
b, "t1v);

Thread t2 = new Thread(() -> {
synchronized (B) {

System.out.println("lock B");

try {
sleep(500);

} catch (InterruptedException e) {
throw new RuntimeException(e);

}

synchronized (A) {
System.out.println("lock A");
System.out.println("#{E...");

}
b, "t2");
tl.start();




t2.start();

e HINSE ITHEESE S
Run: L, Deadlock
(¢4 "C:\Program Files\Java\jdk1.8.0_321\bin\java.exe" ...
¥ lock B
m|[_—lock A
o =

BERRE PP A S5 A, XA R AU LB R . LAt 145 ARV SE 155 SR B,
LRREC2 77 A BIUBSE AT IR HUA I B o

2.8 I BEAT SRR W ?

HMEGREL . e

IR Sevede

LRI T AR R, WATAT MEHjdk E A T A jpsHl jstack
IR

FH: BEIBITHSRE

Terminal:  Local + v

PS D:\code\juc-project>
12056

46032 Deadlock
30360 Jps
46712 Launcher
PS D:\code\juc-project> I
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B [ Hjstack&EFHLIRIST GO, T EEEE R O E S
TS : Jjstack -1 46032

Found one Java-level deadlock:

waiting to lock monitor 0x000001705cfdébc8 (object OxDPOOBEO716b5c5e8, a java.lang.Object),
which is held by "t1"
- waiting to lock <@x00008E8716h5c5e8> (a java.lang.Object) Efii: 0x0000000716b5c5e8
- locked <0x0000000716b5c5f8> (a java.lang.Object) DEmAIIRL: 0x0000000716b5¢5f8
at com.itheima.basic.Deadlock$$Lambda$2/990368553.run(Unknown Source)

.H at java.lang.Thread.run(Thread.java:750)

at com.itheima.basic.Deadlock.lambda$main$0(Deadlock.java:19)

- waiting to lock <@xB0080OB716b5c5f8> (a java.lang.Object)  Zi&Hli: 0x0000000716b5c5f8
- locked <0xB000000716b5c5e8> (a java.lang.Object) E4EENGH: 0x0000000716b5c5e8

at com.itheima.basic.Deadlock$$Lambda$1/2003749087.run(Unknown Source)

at java.lang.Thread.run(Thread.java:750)

Found 1 deadlock. &I 7—5Eifi

HAbE R TR, WAL HE

e jconsole

HFXHvm A7, R, 2Kk, £2—ANET jmx 19 GUI Mgl T A
T 7 java 223 H 3k bin H3k N E#%J5 30 jconsole.exe HiAT

e VisualVM: i#ffmsbsE T 5

Reng IS fe, WIEIEML, BHETIEMICPUN A AN ZF A £, A GCHIXT
R, I EE i HERR

FTH 70 java %42 H 3 bin H X T H# )3 3) jvisualvm.exe AT

2.10 ConcurrentHashMap

MR : Yoo

I Sededede
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ConcurrentHashMap 7& —Fh 26 F2 %2 2 1) i A Map£E &

JKJEH AR S5

o JDKL1.7JKJZFKH 7 Be M H + R R S

o JDK1.8 X H HI%#E 454 ERHashMap 1.8 145/ —#HE, B +8ER /40 8 — X,

(1) JDK1.7*¥ concurrentHashMap

PG TERT )
P ~
, ~ o000
I Segment[0] 1

[

| |
| ! >
I Segment[1] T -
I I
I ! HashEntry #i4H

Segment#¢H : Segment[2] :
I I
I I

S 3 ! =
: egment[3] | ara i__’.
I I
I I
| Segment[4] 1
I I
I : HashEntry £28
: | ®o-0-0
I I
I I
1 Segment[15] ! >
v ]
A 7’ .
N CIEES
GRS

o M T —-segment$ 4, TEWIUH1ConcurrentHashMap IR AT LLFE & ZUEH 1)
fE, Bikgle, — B Eh AT &

o {EEEsegmentER ] LAEE— A HashEntry 52, B2 B i nl DLAAAE BRI G R,
HashEntry £t 4 & n] LAY 25 1)

 fEHashEntry /A I AH P AEM o R, IR AEMIR, AT DA fL ) i

R
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i

map.put("name”,"zhangsan"); Segment[0]

hash(key)

Segment[1]

N

Segment([2]

Segment[3]

Segment[4]

Segment[15]

o o — m  m m  f — -y

o Sl HkeyWhashfl, RJ57E segmentZAH N

[R ER —————

e mm mm o mm Em Em mm Em Em Em o Em o Em omm o mm omm e oEm Em o=

ReentrantLock
Y

CAS
> wﬁ

Eidhash{&ERL
hashEntry&4H 4R

o i@ iThash{H 2 hashEntry %4l 4 (1 N br A7t £ 4
o MEBHATIRMERIENIZ AT, =PI 2 ATsegmentif B bnir B 5 A7 AL REAT

PR, N T 24 10 & ReentrantLock#E 17 04,

Hcas B e gt 1T 223

(2) JDK1.8% concurrentHashMap

e

_-’.

IR AR o i

7EJDK1.8%, JHFF | SegmentEfi 151, Hids &5t FlHashMap (8040 4544 72 —

FEM: K+ 2 AW+ 3R

K H CAS + Synchronized KR 1EF & % 41347 520

o CASTEHIEALTT A

e synchronized R BiE ATHER BB XKW E WA, A ZEhash AR, A
P IR R I AR, BT B TT

@ L. @
./ §
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2.11 S8 K FERF B I &R A 5= R 24

MG FEE . Yook
HIEUIZE: Yok

Javadf K gnfe = KirfE

o STk
o HJ LI
o A

(1) BT
— AR CPU AP A AN AT 2742, R AT Py, BEARATIE, BEARPUT
b, AR RS L T 2

int tickethNum = 10;
public void getTicket(H{
if(ticketNum <= 0}
return ;

}
System.out.printin(Thread.current Thread().getName()+" 35 2| — K Z Fi| 4 "+ticketNum):;

I EEF IR

ticketNum—;

¥

public static void main(String[] args) {
TicketDemo demo = new TicketDemo();
for(int i=0;i<20;i++}
new Thread(demo::getTicket).start();

H
}

DA EARKS 2 I S2 s 2 — ik B | — N, AT IEA R IR TR
fiE R TG 55
1.synchronized: [F]25 %

2 JUCH T Fllock: N
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int ticketNum = 10;
public synchronized void getTicket({
if(ticketNum <= 0}
return ;

¥
System.out.printin(Thread.current Thread().getName()+"$& 2| — % Z Fi| 5 "+ticketNum);

# IR F R

ticketNum-—;

¥

public static void main{String[] args) {
TicketDemo demo = new TicketDema();
for(int i=0;i<20;i++)}{
new Thread(demo::getTicket) start();

1
1

(3) WA

WAF R I ik — P ERRER I AR B O 75— AT L
tban, DL AREESASREORAIE A A7 ) DL P

public class VolatileDemo {

private static boolean flag = false;
public static void main(String[] args) throws InterruptedException {
new Thread(()-={
while(!flagi
}
System_out printin("s&E — -2 EHIT TTE "),
1).start();
Thread_sleep(100);
new Thread(()-={

flag = true;
System.out printin("s$ Z £ FEMATRE. ),
V) _start();
}
}
fRRTT %

¢ synchronized
o volatile (#EFF)
e LOCK
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int x;
int y;

@Actor

public void actor1() {
X=1;
y=1;

}

@Actor

public void actor2(ll_Result r){
r.,ri=y;
rr2=x

}

JEORTT S

e volatile
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public ThreadPoolExecutor(int corePoolSize,
int maximumPoolSize,
long keepAliveTime,
TimeUnit unit,
BlockingQueue<Runnable> workQueue,
ThreadFactory threadFactory,
RejectedExecutionHandler handler)

e corePoolSize % L FEEH

e maximumPoolSize fx K&MEHH = (I O &R+ IR R K H)

o keepAliveTime A AfFI} [A] - R RELAEHIEAEIS (8], AEAFI TR N A RS, ik
LRI R

o unit i [H] BLAL - RS RFE R LA [ 0, WiFb, =R

o workQueue - KA T NIZOEIER, FrokAESIMAZILLBABIFERN,  BAZ1
AR S LFERATES

o threadFactory Z#2 T.) - A] LUEHI AR RIM AN, Bl ELBEL T £
A PP LRSS

e handler fE 4R - YT A LFEHAEZEN, workQueue tHISEHI, <>k 35 44
A

TAERFE
e Ry
Bl LERRRE P RS S
B T
EESY el =] IMES Tﬂﬂi—%ﬁk
Zl
REHED P
b{SLY INFEAE ﬁ“ﬁflg_ﬁ LMEFRRR

=5



1, (RS E, ERAMIZOARECRE W, RN B
AN B TAFLAE AT

2, Rz OEAESE 1, AR IERN SIS S O, IR B, HRiE
55 4% N\ BHZE B A7
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1.AbortPolicy: B 75, BRI,
2.CallerRunsPolicy: F i F & FITE I AR BATAE 55
3.DiscardOldestPolicy: % 7*FHZEBAFIHEE & ATHIES, FFPAT UFTES
4.DiscardPolicy: H#EZEFH 5

20

public class TestThreadPoolExecutor {

static class MyTask implements Runnable {
private final String name;

private final long duration;

public MyTask(String name) {

this(name, 0);

}

public MyTask(String name, long duration) {
this.name = name;

this.duration = duration;




@Override

public void run() {

try {
LoggerUtils.get("myThread").debug("running..." +

Thread.sleep(duration);
} catch (InterruptedException e) {

e.printStackTrace();

@Override
public String toString() {
return "MyTask(" + name + ")";

public static void main(String[] args) throws
InterruptedException {
AtomicInteger ¢ = new AtomicInteger(l);
ArrayBlockingQueue<Runnable> queue = new
ArrayBlockingQueue<>(2);
ThreadPoolExecutor threadPool = new ThreadPoolExecutor(

J
J

)

TimeUnit.MILLISECONDS,

queue,

r -> new Thread(r, "myThread" +

c.getAndIncrement()),

new ThreadPoolExecutor.AbortPolicy());
showState(queue, threadPool);
threadPool.submit(new MyTask("1", ));
showState(queue, threadPool);
threadPool.submit(new MyTask("2", ));
showState(queue, threadPool);
threadPool.submit(new MyTask("3"));
showState(queue, threadPool);
threadPool.submit(new MyTask("4"));
showState(queue, threadPool);
threadPool.submit(new MyTask("5",




showState(queue, threadPool);
threadPool.submit(new MyTask("6"));
showState(queue, threadPool);

private static void showState(ArrayBlockingQueue<Runnable>
queue, ThreadPoolExecutor threadPool) {
try {
Thread.sleep( );
} catch (InterruptedException e) {
e.printStackTrace();
}
List<Object> tasks = new ArraylList<>();
for (Runnable runnable : queue) {
try {
Field callable =
FutureTask.class.getDeclaredField("callable");
callable.setAccessible(true);
Object adapter = callable.get(runnable);
Class<?> clazz =
Class.forName("java.util.concurrent.Executors$RunnableAdapter");
Field task = clazz.getDeclaredField("task");
task.setAccessible(true);
Object o = task.get(adapter);
tasks.add(o);
} catch (Exception e) {

e.printStackTrace();

¥
LoggerUtils.main.debug("pool size: {}, queue: {}",

threadPool.getPoolSize(), tasks);
}

3.2 LefEith A WP LR U ) BH 22 BA 3

MG FEE . Yook
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af://n3093

workQueue - AT WIZOLAEN, HORES IR SIHEBL,  FAS il =
QRS LREHATIESS

LLECH WA 41, F P £ 72 ArrayBlockingQueuefliLinkedBlockingQueue
1.ArrayBlockingQueue: %T#r4H 450145 FLFHZERAS, FIFO.
2.LinkedBlockingQueue: F&T-HE& 451 1 S HZERBAF, FIFO.

3.DelayedWorkQueue : J& —"MESEZKBAT, B A EAORIERE K H BA B4 554 2
R BAZ P AT IS TR) 5 S i 1)

4.SynchronousQueue: MNEMETGER KIHZEERS, BFNEANFAEH L AER — 11
AR

ArrayBlockingQueuef¥]LinkedBlockingQueue X !

LinkedBlockingQueue ArrayBlockingQueue
INTCH, SCFFA A SR A

JRE R AR JiE =R A

se M ), GRS fg s n 2 s PERT VLA Node £ 40
NBA2=4: BUB Node Node 7 22 R 1 €12 4 1Y
PAE Gk — e

#7341 7 LinkedBlockingQueue N8I /720, 4312172 ArrayBlockingQueue i ) 5
X

e LinkedBlockingQueue Bt 5 &-A —JE41, P BEAH N LT
e ArrayBlockingQueue R H —181, AEH AR, AT
LinkedBlockingQueueZ: — &

first last
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javafUiS & CPURZ £

public static void main(String[] args) {
B E AR BICPUE
System_out printin{Runtime_getRuntime(). availableProcessors());

}

S %
D B AFSPITHR NG > ( CPURS+1) , AR E TSt
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o I0HEMMIMES --> (CPURZEL* 2 + 1)
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fEjava.util.concurrent.ExecutorsZE 2 {1t | K QI @ ERIB I FFAS 7%, W W
A VYA
1. G A [ 5 Lo A E ) 2 it

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

o LR SR ANEEE—F, WARSLRE
o [HZ%E[P\ %] /&LinkedBlockingQueue, #H K% = AlntegerMAX_VALUE
o EHYR: EHTAEFZECH, MHINFEN KIFES

o ZA:

public class FixedThreadPoolCase {

static class FixedThreadDemo implements Runnable{
@Override

public void run() {

String name = Thread.currentThread().getName();

for (int i = 09; 1 < 2; i++) {

System.out.println(name + ":" + i);
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public static void main(String[] args) throws

InterruptedException {

ExecutorService executorService =

Executors.newFixedThreadPool(3);

for (int 1 = 0; 1 < 5; i++) {
executorService.submit(new FixedThreadDemo());
Thread.sleep(10);

executorService.shutdown();

2. BALRFRAL 2R REnh, & R ME— ) TAERRERPATAE 55, RUET A (TS5 4%
H& F& 52 I (FIFO) $0 4T

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

o LS FEE N I KEAR AL 2 1
o [HZEP\ % & LinkedBlockingQueue, i K% &= AlntegerMAX_VALUE
o EHIMH: &M TN F AT LSS

hd %@WU:

public class NewSingleThreadCase {
static int count = ©;

static class Demo implements Runnable {

@Override

public void run() {

count++;




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

count);

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

ExecutorService exec =

Executors.newSingleThreadExecutor();

for (int i = 0; i < 10; i++) {
exec.execute(new Demo());
Thread.sleep(5);

}

exec.shutdown();

3. Al AT LR TR

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

o LGN
o I KRR IntegerMAX_VALUE

o [HZEFASIySynchronousQueue: A 17 fif 7o & (MIFHZE RS, BNl A\ R AEHK
WIEER — e 3R

o EHIY R WEAESBILBUEE, (HEMESIAT I B B 1 50

o Zfl:

public class CachedThreadPoolCase {

static class Demo implements Runnable {

@Override




public void run() {

String name = Thread.currentThread().getName();
try {

Thread.sleep( );

System.out.println(name + "H{T=7");

} catch (InterruptedException e) {

e.printStackTrace();

public static void main(String[] args) throws

InterruptedException {

ExecutorService exec =
Executors.newCachedThreadPool();
for (int 1 = 0; 1 < ;3 d++) |
exec.execute(new Demo());
Thread.sleep(1);
}

exec.shutdown();

4, FRAL 7 GEIR”HI R B AT D1 RE ) Thread PoolExecutor .

public ScheduledThreadPoolExecutor(int corePoolSize) {
super(corePoolSize, Integer MAX_VALUE, 0, NANOSECONDS,new DelayedWorkQueue());
¥
public ScheduledThreadPoolExecutor(int corePoolSize,
ThreadFactory threadFactory) {
super(corePoolSize, Integer MAX_VALUE, 0, NANOSECONDS, new DelayedWorkQueue(), threadFactory),

public ScheduledThreadPoolExecutor(int corePoolSize,
RejectedExecutionHandler handler) {
super(corePoolSize, Integer MAX_VALUE, 0, NANOSECONDS, new DelayedWorkQueus(), handler),

public ScheduledThreadPoolExecutor(int corePoolSize,
ThreadFactory threadFactory,
RejectedExecutionHandler handler) {
super(corePoolSize, Integer. MAX_VALUE, 0, NANOSECONDS, new DelayedWorkQueue(), threadFactory, handler);
}

o EHER: HEMNMERATHUTS



public class ScheduledThreadPoolCase {

static class Task implements Runnable {
@Override
public void run() {
try {
String name =

Thread.currentThread().getName();

System.out.println(name + ", FHB: " + new

Thread.sleep( );

System.out.println(name + ", Z58R: " + new

} catch (InterruptedException e) {

e.printStackTrace();

public static void main(String[] args) throws

InterruptedException {

ScheduledExecutorService scheduledThreadPool =
Executors.newScheduledThreadPool(2);
System.out.println("fBFFHG: " + new Date());

scheduledThreadPool.schedule(new Task(), 0,
TimeUnit.SECONDS);

scheduledThreadPool.schedule(new Task(), 1,
TimeUnit.SECONDS);
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4.1.1 CountDownLatch

CountDownLatch (P8 /fETHI 8 FRATERAZ R UME, SEFRFITA L TE
BTN (—AEE 2GR, SR HAN 2 AR T A F S L F A R AT

o HAMESHH RVIIG S THEUE
e await() FREMHTHEUAZE
e countDown() ARilit+#uE—

await(): 3, count=3

- S ser_____ | wmw
countdown() S

o ——
countdown()

T3 I >|

countdown()
T4
E VALY

public class CountDownLatchDemo {

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

CountDownlLatch latch = new CountDownlLatch(3);

new Thread(() -> {
System.out.println(Thread.currentThread().getName()+"-

begin...");
try {
Thread.sleep( )5
} catch (InterruptedException e) {
throw new RuntimeException(e);

latch.countDown();
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System.out.println(Thread.currentThread().getName()+"-
end..." +latch.getCount());

}).start();
new Thread(() -> {
System.out.println(Thread.currentThread().getName()+"-
")
try {
Thread.sleep( );
} catch (InterruptedException e) {

throw new RuntimeException(e);

latch.countDown();
System.out.println(Thread.currentThread().getName()+"-
end..." +latch.getCount());
}).start();
new Thread(() -> {
System.out.println(Thread.currentThread().getName()+"-
")s
try {
Thread.sleep( )
} catch (InterruptedException e) {

throw new RuntimeException(e);

latch.countDown();
System.out.println(Thread.currentThread().getName()+"-
end..." +latch.getCount());
}).start();

String name = Thread.currentThread().getName();

System.out.println(name + "-waiting...");

latch.await();

System.out.println(name + "-wait end...");
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Semaphore P~ B 22 11) 77 12

Isemaphore.acquire(): ER—ME5E, KMNERESEN-L (—BERATT
HNESE, UG SENENRE, HIOERMME<HZE, B2
&R T ESE)

Isemaphore.release(): B —Ms5&E, WHNESE N+
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AT

public class SemaphoreCase {

public static void main(String[] args) {

Semaphore semaphore = new Semaphore(3);

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

try {

semaphore.acquire();
} catch (InterruptedException e) {
e.printStackTrace();
}
try {
System.out.println("running...");
try {
Thread.sleep( )
} catch (InterruptedException e) {
e.printStackTrace();
}
System.out.println("end...");
} finally {

semaphore.release();

}
}).start();
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public class ThreadlLocalTest {
static ThreadlLocal<String> threadlLocal = new ThreadlLocal<>();

public static void main(String[] args) {
new Thread(() -> {
String name = Thread.currentThread().getName();
threadLocal.set("itcast");
print(name);

(]

System.out.println(name + "-after remove :
threadLocal.get());
}, "t1").start();
new Thread(() -> {
String name = Thread.currentThread().getName();
threadLocal.set("itheima");
print(name);

(]

System.out.println(name + "-after remove :
threadLocal.get());

}, "t2").start();

static void print(String str) {

System.out.println(str + " :" + threadLocal.get());

threadLocal.remove();

5.1.3 ThreadLocal ¥] S 7 ¥ &JE D R B

ThreadLocal A< JFUR Ui gt — MERAE A BRAAESR, Mimik 2 MR R BIEE O
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C

-

ThreadLocal
= SuppliedThreadLocal

~ &, ¢ ThreadlLocalMap
Entry
ThreadlocalMap(ThreadlLocal <7>, Object)

€, © ThreadlLocalMap I

fEThreadLocal P — /NN #ZE

m ThreadLocal()

m & nextHashCode(): int

m initialValue(): T

m = withinitial(Supplier <7 extends $>): ThreadLocal<S>

m e get(:T

m isPresent(): boolean

m & setlnitialValue(): T

m set(T): void

m = remove(): void

m o getMap(Thread): ThreadLocalMap

m o createMap(Thread, T): void

m < createlnheritedMap(ThreadLocalMap). ThreadlLocalMap
childValue(T): T

threadlLocalHashCode: int = nextHashCode()
nextHashCode: Atomicinteger = new Atomicinteger()

HASH_INCREMENT: int = 0x61c88647

Hesa

8
m
m & ThreadlocalMap(ThreadlLocalMap)
m & setThreshold{int): void

m @ nextindex(int, int): int

FTEERE—
Imgmmﬁﬂ% m previndex(int, int): int

m a getEntry(ThreadLocal <?>): Entry

m @ getEntryAfterMiss(ThreadLocal<?=, int, Entry): Entry
m & set(ThreadLocal<?>, Object): void

m & remove(ThreadLocal<?>): void

m & replaceStaleEntry(Threadlocal <?>, Object, int): void
m & expungeStaleEntry(int): int

m & cleanSomeSlots(int, int): boolean

m & rehash(): void

m & resize(): void

m

f

iE

ThreadLocalMa

expungeStaleEntries(): void

Ry PSR “ & INITIAL CAPACITY: int = 16
?E}PY e f @ sizerint=0
table({FHEEUE) f & threshold: int

Ny ThreadLocalMap, 5t FHashMap

ThreadLocalMap™'f — & Mtable 4, XN & HIEA IR E
set ik

public void set(T Value) {

map sel(thls value);
else

createMapit, value);

get/71% /remove J5 £

public T get() {

Thread t=Thread currenfThread()

iThreadLocalMap
ThreadLocaIMap map = getMap(t);
if (map != null) {
HEFEEThreadLocalMap 4 VENtry 7/ 5%

ThreadLocalMap.Entry e = map.getEntry(this);
if (e I= null) {
@SuppressWammgs{“unchecked")
WEEERENLry #[77
T result =(T)e. value
return result;

}

return setinitialValue();

"ififThreadLocalMap

void createMap(Thread t, T firstValue) {
t.threadLocals = new ThreadLocalMap(this, firstValue);

2B

ThreadLocalMap(ThreadLocal<?> firstkey, Object firstValue) {

e

WA Rk 2, INITIAL_CAPACITY (4164
table = new Entry[INITIAL_CAPACITY];

i L % ; o, it

int i = firstkey.threadLocalHashCode & (INITIAL_CAPACITY - 1);
table[i] = new Entry(firstKey, firstValue);

size = 1;

setThreshold(INITIAL_CAPACITY);

ry []
if(el= nul\ &8 e.get() == key)
return e;
else
return getEntryAfterMiss(key, i, e);
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User user = new User();

o 95IH: Fon DX RAT R REA H HAFDARPIRES . AEGCEAEFT N AFIX
s, —BRBLESSI ], e R 55 51 A SRR RO R o X155 5] F A [l
e, TR XGRS 2, — BRI 24 m

User user = new User();
WeakReference weakReference = new WeakReference(user);

£ —/NThread4E#"'—>ThreadLocalMap, 7FThreadLocalMap™ [{JEntry X} % 4k &
7 WeakReference. HHkey A{# F555] H I ThreadLocal 3247, value N2 FEA8 &=
) I

static class Entry extendg WeakReference<ThreadLocal<?>> {
/** The value associated Wi IS ThreadLocar

Object value; 3531, WERABIIER, HkEk

E Local<?> k
super(k):

value = v

-

3B5IF, AeWEME

7Eff Fl ThreadLocal i i, 5mZIEL: 55 F Fremove
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