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FRPRAEARNTEETB, SRR DREARMAR, HHARNTAREAR

B, X S B T8 v iy i AT
PLSEEL, JF & T RIS M BRI
AREA, HEMZEZAEIEHE
HZhag, PreAfEsE EnT PAEIEeR,
R AR A,

ERABRE 1 58, REFKRKE—
i 22 i — T 2§ Semaphore #il Exchanger
Ffi FH B 3L A7 5¢ APT, 2 Semaphore it
R T RESE 28/ synchronized G4
FHIFRM, (EERMEAIIREE KSR
KEHME, FEERRRER LR
IR MBCR, WX — 8, i i A
synchronized ZAHAF ) .

1E A R At 44 Semaphore 26 7 (1)
WM APL, JriEFIRINE 1-1 Bk,

acquire() . void - Semaphore

acquire (int permits) : void — Semsphore
acquirelninterruptibly () : void - Semaphore
acquirelminterruptibly (int permits) @ void - Semaphore
availablePermits () @ int - Semaphore

drainPermits() : int - Semaphore

equals (Object obj) : boolean - Ohject

getClass () : Class<?> - Object

getQueuelength(Q) @ int - Semaphore

hashCode O : int - Object

hasQueuedThreads () : boolean - Semaphore

isFair () : boolean - Semaphore

notify() : void - Object

notifyAll () : woid - Object

release() | void - Semaphore

release(int permits) @ void — Semaphore

toString() : String - Semaphore

tryhcquire ) © boolean - Semaphore

tryAcquire (int permits) : boolean - Semsphora
tryAcquire (long timeout, Timelnit unit) : boolean - Semaphore

tryAcquire (int permits, long timeout, TimelUnit unit) : boolean - Semaphord
wait () : void - Dbject
wait (long timeout) : wvoid - Object

P 1-1 2 Semaphore H1f#] API

2 Exchanger () £ 24F A AT Ud 2 N0 2Z 0] B A 7 (b AT 38 (5, B A0 H ] APL 4N

E 1-2 B,
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equals (Ubject obj)  boolean - Ubject

exchange Object x) @ Object - Exchanges

exchange Dbject x, long timeout, Timelnit unit) : Object ~ Exchangey
getClass () ; Cless<?> - Object

hashCode ) © int ~ Object

notify ) © wvoid - (bject

notifyAll() © woid - Thject

toString() : String - Object

wait( © void = Object

wait (long timeout) ! woid - Object

[ 1-2 2§ Exchanger ¢ API

1.1 Semaphore [ {i i

A FDH X Semaphore 2P 2T AT RGNS, OB AT LA TH M T AR S HR 1t
T BRI RE

Hii7] Semaphore['semof2:(r)] X & X EGES . [H5 R4, MY FE4/E 2R %2
B R HECR, WRARBILEIF L EE, W CPU MR IRRPUREFET, AR MIT
MAES5 A 1218, ok CPU 4RI 8] i 43 Be 4 AR AR X &, i L b F SOt Z 4
B, RAERRSEITHCRRIEREL, FrLARGIF AR R S RIER A VER,

HEEEPOAEXMG R, Win— M ERENAE R, &6 7 10 MUBRSE T,
fr e 2 RA 10 AMRBERT SR AR A5 Horp A9 — AN 0T, SPEstBR ) T ARG At , R B pR
il TRBEIFE B ER, X2 Semaphore 2SEIKF| ) H ).

Semaphore 2R HOFRAT AR 2 “WiE” #8:E.

1.1.1 2 Semaphore HIEEM:

L2 R I RS Sk R HEE BN B2 PUT—MES, BITHESE—1—1TdT, IEA
REIFATINAT, XEERIEAUEA B TRF 2B IESYE, ASRIEHERR LR E, RuERrr
A4 tE s E .

LA 5kl — R0 2 B9 R Bk B Semaphore 2482 fiifay 52 B R il e F2 I A 800 .

BIER S AT H SemaphoreTestl, 2 Service java {5 :

package service;
import java.util.concurrent.Semaphore;
public class Service {
private Semaphore semaphore = new Semaphore(l);
public void testMethod() {
try {

semaphore.acquire() ;
System.out.println(Thread.currentThread () .getName ()
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+ " begin timer=" + System.currentTimeMillis()):
Thread.sleep(5000) ;
System.out.println(Thread.currentThread () .getName ()

+ " end timer=" + System.currentTimeMillis()):
semaphore.release() ;

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

}

% Semaphore F#) 1% PR E S B permits EVFATHEE, RERF—HEE, ZEALTFEZD
AR R [RIHAAT acquire() Fl release() Z [A] RS .

Bk acquire() IMEFZMEA | AMFRT, RIRERME.

Bl 3 ML WA 1-3 . :

ackage extthread:

':i-art service.Service; P-nl't service.Service;

public class ThreadB extends Thread Mc class ThreadC extends Thread {

private Service searvice: private Service service: private Service service;

JdoraswN e
[ I TN P Ve
LR P R )

9ﬁ public ThreadC (Service service] (
10 super ()

11 | this.service = service;

12 | )

public ThreadAd(Service service) (. -
10 | super () ; i

11 | this.service = service:
)

10 super () ;
11 | this.service = service:
)

148 BOvercide
=, s | public veid run() (
service.testNechod()

80verride
e public void run() {

16 | service. testNethod ()
)

B0vercids
public void run() ¢
service.tescMechod() s

)

1-3 sl 3

121726 Run.java fCASANF :
package test;

import service.Service;

import extthread.ThreadA;
import extthread.ThreadB;
import extthread.ThreadC;

public class Run {

public static void main(String[] args) {

Service service = new Service();
ThreadA a = new ThreadA(service);
a.setName ("A");

ThreadB b = new ThreadB(service);
b.setName ("B") ;

ThreadC c¢ = new ThreadC(service);
c.setName ("C") ;

a.start();

b.start ()
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c.start():;
}
} ¢ il
i e =, 2 begin timer=1415607990953
B &R R mE 1-4 R, L end timer=1415607995953
‘ B -1415 95
WL HA RS - B et nemceeTo1Sson0congs

begin timer=1415608000953

nd ti =1415608005953
private Semaphore semaphore = new Semaphore(1l); = e

K X Z i | NEEFE AT acquire() 1 release() 2Z 8] AR H5,
PR LAFTER R &5 St /& 3 AR 2RI .

1.1.2 2 Semaphore 3i&75i% permits 2EUFH
Z¥ permits AIFEATRBCEVFATAAEL, BT C 26 A AR
private Semaphore semaphore = new Semaphore (1)

KT, R RARE RE 1 DR LIHAT acquire() 1 release() 2Z 4]
BARRS, B RA 1 A5,

HIAE A A >1 B9iFa], ARFE—BE RN, &REZRTFA x DNEFE AT AT acquire()
Al release() Z [A] LA

A1 EESE 56 FH A9 71 H SemaphoreTest2, # SemaphoreTestl 5 H 7 ) By A I8 4465 & il 3
" SemaphoreTest2 1,
I3 B3 Service java LS HIF -

package service;

K14 [FEXEfTT

import java.util.concurrent.Semaphore;
public class Service {
private Semaphore semaphore = new Semaphore(2);

public void testMethod() {
try {
semaphore.acquire() ;
System.out.println(Thread.currentThread () .getName ()

+ " begin timer=" + System.currentTimeMillis());
Thread.sleep(5000) ;
System.out.println(Thread.currentThread () .getName ()

+ " end timer=" + System.currentTimeMillis());
semaphore.release();

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

}
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{d# FIALHS new Semaphore(2) ¥ 3L 414k Semaphore S/ & X J& [A]—ta] N 2 feiF 2 14k
AT acquire() Al release() Z[a] A LHS .
B 3 ML A 1-5 B,

83

ge extthread:

1 package extthread;
2
3 [dimport service.Service:

\ package excthread;
; import service.Service:

: public class ThreadB extends Thread
: private Service service:;

3 éiwnrt service.Service:
q1 e

| =
5 ?nh.uu class Threadl extends Thread

L

5 public class ThreadC extends Thread (
6

7 private Service service;

private Service service;

public ThreadA (Service service) :
10 super () : 3
i1 this.service = service;
)

LS public ThreadC(Service service) {
10 | super():
11 this.service = service;

ok public ThreadB(Service service) ¢
10 super () ; 3
this.service = service;

14‘3 BOverride
15 public void run() (
16 service.cestBethod() ;

BOverride ik BoOverride

=15 | public void run() { ;‘.; =15 | public void runf() (

16 | service.testHethod(); ¥ 16 | service.testMethod();
} ) )

B 1-5 3R

PP AT A HIBCR N 1-6 TR .
 1-6 R T ER 9 25 5 560 7] — B6f ] U7 2 AR AT LA [l Seun caner=1a15600206159

AT acquire() Fl release() Z A HIFRH5 L et sluaedarinstrnissy
HING BRI —F , # Semaphore KM I fEBH5 o i rmmranssomiosea

¥ permits AR KT 1 0, ZAIEARECUELRBZ 20, W |

dRA TR B R AR R D ) S ) i, SEUH B B 16 A& ABIFEEAC

RO o kR

1.1.3 7% acquire(int permits) SEUWER RN permits TFAIEUE

A Z77 ¥k acquire(int permits) FTNRERB IR | Yatrs:, SLEH x 5T,
B 7 Java T H, 4 FK & Semaphore acquire(int permits) release(int permits), £ & 2%
Service java fCRSUNF .

package service;

import java.util.concurrent.Semaphore;

public class Service {
private Semaphore semaphore = new Semaphore(10);
public void testMethod() {

try { R
semaphore.acquire(2) ;
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System.out.println(Thread.currentThread () .getName ()
+ " begin timer=" + System.currentTimeMillis());
int sleepvalue = ((int) (Math.random() * 10000)):;
System.out.println(Thread.currentThread().getName() + " €7 *
+ (sleepvalue / 1000) + " #");

Thread.sleep(sleepValue) ;
System.out.println(Thread.currentThread () .getName ()

+ " end timer=" + System.currentTimeMillis());

semaphore.release(2);
} catch (InterruptedException e) {
e.printStackTrace() ;

} .

£ 22K ThreadA java {SHBUNF .

package extthread;

import service.Service;

public class ThreadA extends Thread ({
private Service service;
public ThreadA(Service service) {

super () ;
this.service = service;

@Override
public wvoid run() {
service.testMethod () ;

}
2K Run.java fCFS T .
package test;

import service.Service;
import extthread.ThreadA;

public class Run {

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

ThreadA[] a = new ThreadA[10];
for (int i = 0; i < 10; i++) {
a[i] = new ThreadA(service);
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ali] sstart ()

eal egin
Thread-4 begin timer=1415608909609
iThread-3 begin timer=1415608909609
} Thread-Z begin timer=1415608909609
Thread-1 begin tinmer=1415608909609

BB ATRCR I 1-7 . e T

. ; s read-3 fFIET 5t

FEAR Tt — 3L 10 N AT, 4 K 14T semaphore. 2 e gﬁ;iiﬁt

Thread-1 14
acquire(l); 'fjtﬁ—%ﬂﬂ'%ﬁfﬁ 2 /l\, Eﬂ/j 10/2=5, [ﬁiﬁ Fﬁ]—'ﬂﬂ'lﬁ] Thread-1 end timer=1415608911296
Thread-5 begin timer=1415608911296

FUAT 5 MAFR AT acquire() il release() ZIRIAIFLR, rhceads fIE T )
Thread-4  end timer=1415608912078

W LK Semaphore 251 release() 2%, release(int) [hrend 7 bonin, ime-i415s00e207e

ﬁ&ﬂtj , j&ﬁ]’ ui‘j‘]ﬁi@ﬂu permits B{J/I\ﬁo Thread-2 end timer=1415608914171

Thread-6 bﬁe“gtln Eﬁm22=1415508919171

3 . : Thread-6 T 1
AENLHIA I H addPermitsCount, 2 Run.java {{ Thread-5  end timer=1415608915312
h-—%ﬂ —F iThread-8 begin timer=1415608915312

1 Thread-s {3117 s
Thread-0 end timer=1415608915406
. Thread-9 begin timer=1415608915406

package test; Thread-9 18T 4f
Thread-3 end timer=1415608915421
import java.util.concurrent.Semaphore; runead=7  eod Bipersl915608915531
Thread-6 end timer=1415608915531
Thread-9 end timer=1415608920062

public class Run { Thread-8 end timer=1415608921250
public static void main(String[] args) { Al 1-7 @ﬁ%%
try {

Semaphore semaphore = new Semaphore(5);
semaphore.acquire () ;
semaphore.acquire () ;
semaphore.acquire (
semaphore.acquire (
semaphore.acquire (

’

'

)
)

) ’
System.out.println(semaphore.availablePermits()); v
semaphore.release () ;
semaphore.release ()
)
)
)

(
(
semaphore.release (
(
(

’

’

semaphore.release() ;
semaphore.release
semaphore.release() ;
System.out .println(semaphore.availablePermits());
semaphore.release(4) ;
System.out.println(semaphore.availablePermits());
} catch (InterruptedException e) {

e.printStackTrace() ;

i

-

FEFPE AT JA MO AN 1A 1-8 F7R . 1-8  BRIBhAHF Al
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IS 56 15 BH A4 1 2 % new Semaphore(5); I 5 A BERA KA E0E, UUER R
REMHE

1.1.4 J5i% acquireUninterruptibly() AS{sEFE

77 acquireUninterruptibly() fIVEF 2 ESERFUEA acquire() ik HIZRER, ARV 1.
FekF— M REPEIER
4|75 F Semaphore acquireUninterruptibly 1, 2% Service.java {UESUNTF .

package service;
import java.util.concurrent.Semaphore;
public class Service {
private Semaphore semaphore = new Semaphore (1) ;

public void testMethod() {
try {
semaphore.acqguire() ;
System.out.println(Thread.currentThread() .getName ()
+ " begin timer=" 4 System.currentTimeMillis());
for (int i = 0; i < Integer.MAX_VALUE / 50; i++) {
String newString = new String();
Math.random() ;
}
System.out.println(Thread.currentThread() .getName ()
i end timer=" + System.currentTimeMillis());
semaphore.release() ;
} catch (InterruptedException e) {
System.out.println(" &# " + Thread.currentThread () .getName ()
+ "# AT catch");
e.printStackTrace () ;

+

}

R ME 1-9 iR,
21728 Run.java fXASA0F
package test;
import service.Service;
import extthread.ThreadA;
import extthread.ThreadB;

public class Run {

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

ThreadA a

= new ThreadA (service) ;

a.setName ("A") ;

a.start();

ThreadB b

= new ThreadB (service) ;

b.setName("B") ;

b.start () ;

Thread.sleep(1000) ;

b.interrupt() ;
System.out .println("main P T a");

dmport servi

buhl:lo class
l
|
|

private

public Threadl(Service service)

supe
this
}

BOverrid
public v

package extthread;
ce.Service: 'h.unrt service.Service:
Threadh extends Thread

Service service; private Service service;

L B B R

public olass ThreadB extends Thread
|
|
|
|

public ThreadB (Service service)
r(): super ()
.service = service; this.service = service:

L 1 )

= BOverride
oid run() ( - public void run() (

service.testMethod () ; service.testMethod():

}

{

{

B 1-9 REEMAG

R THIRCR A 1-10 7R .

vain® i T a

ava.lang. Interrup
%, 4% BIA catch

at
at
at
at
at

begin timer=1415609305578

end timer=1415609308156

Java.util.concurrent. locks, AbstraccQuened3ynchronizer. dokooguire|
Java.utll.concurrent. locks . AbstractQueued3ynchronizer . acquiresSh)
Java.util.concurrent.Semaphore, acquire (Semaphore. java:286)
service.Service. testMethod (Service. java:11)

extthread. ThreadB.run (Th:eadB.; ava:16)

ZifE B IRITBC T

B 1-10 2272 B 9

IR AARRERE P TR AT AR WE?
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£ # 5 H Semaphore acquireUninterruptibly 2, ¥ Semaphore acquireUninterruptibly 1 3 H
W) T A TRARFSE 113 Semaphore acquireUninterruptibly 2 1, BEE{ Service java U CASUNT

package service;
import java.util.concurrent.Semaphore;
public class Service {
private Semaphore semaphore = new Semaphore(l);

public void testMethod() ({
semaphore.acquireUninterruptibly () ;
System.out.println(Thread.currentThread() .getName() + " begin timer="
+ System.currentTimeMillis());
for (int i = 0; i <« Integer.MAX VALUE / 50; i++) {
String newString = new String();
Math.random() ;
}
System.out.println(Thread.currentThread() .getName() + " end timer="
+ System.currentTimeMillis());
semaphore.release() ;

}

BT R BRI 1-11 s £

acquireUninterruptibly() 77 ¥ & 5 H 8 i) 5 % acquire- |,  cng cimer-1415609383265
Uninterruptibly(int permits), It 77 ¥ B 1 FR 76 25 A5 VF T [ "o ©omeesa10c00s0emcn
A G0 F AS fe i v b, SR S AR AT B, T ERAR 38 A2 Y
permits /AN,

Bl 1-11 & B &AW P
1.1.5 7J5i% availablePermits() 1 drainPermits()

availablePermits() 1% [7] )t Semaphore % 7 24 {if o] F A9 AT 58, b ¥ 08 % F FRTE,
EOAVERT R T RESE A AE s, RS B B .

drainPermits() 7] ZKEUH-IK [ 37 BIA] FH A BrA VFnT 8, 3¢ BT AT E o,

AU H 9T H availablePermitsTest, 2& MyService java {CF3UIF -

package myservice;
import java.util.concurrent.Semaphore;
public class MyService {
private Semaphore semaphore = new Semaphore(10);

public void testMethod() {
try {
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semaphore.acquire() ;
System.out.println(semaphore.availablePermits()):
System.out.println (semaphore.availablePermits());
System.out.println(semaphore.availablePermits());
} catch (InterruptedException e) ({
e.printStackTrace() ;
} finally ¢
semaphore.release() ;

}
B Run.java fUHSUNF .
package test.run; -
import myservice.MyService;
public class Run {
public static void main(String[] args) {

MyService service = new MyService();
service.testMethod() ;

}

BIFEfT4 R mE 1-12 iR,

BN A H drainPermitsTest, #57 H availablePermitsTest H (9 iF A 15 L5 & il 3
drainPermitsTest 51 H 1, X2 MyService.java {LRS 40T

1-12 AR a] Sk

package myservice;
import java.util.concurrent.Semaphore;
public class MyService {
private Semaphore semaphore = new Semaphore(10);

public void testMethod() {
try {
semaphore.acquire() ;
System.out.println(semaphore.availablePermits());
System.out.println(semaphore.drainPermits() + " "
+ semaphore.availablePermits());
System.out.println (semaphore.drainPermits() + " "
+ semaphore.availablePermits());
System.out.println(semaphore.drainPermits() + " "
+ semaphore.availablePermits());
} catch (InterruptedException e) {
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e.printStackTrace () ;
} finally ({

semaphore.release () ;
}

}

PR afT/E MBCR A 1-13 Fis.
ATk drainPermits() 3R [B] A AV RT A8, KT A AT EOE

B 1-13 FnigiE o

1.1.6  J3i% getQueuelLength() 1 hasQueuedThreads()

77 getQueueLength() AAE I ZBUS SEF51/F nl MR AR A%

J7'#: hasQueuedThreads() F1FE 2 HIWrA B LRI SR AT,
XA 7 808 H AR AE HI T M B A B SR T LR A s Bl A .
BN 9T H twoMethodTest, 2& MyService.java SR :

package myservice;
import java.util.concurrent.Semaphore;
public class MyService {

private Semaphore semaphore = new Semaphore(l);

public void testMethod() (

try {
semaphore.acquire() ;
Thread.sleep(1000) ;
System.out.println(" #HAH " + semaphore.getQueuelength() + " MEBAELHE );
System.out.println(" REHEAEREIALHFESE®R? * + semaphore.
hasQueuedThreads () ) ;

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

} finally ({
semaphore.release() ;

}

}

2§ MyThread java {CFS 40T

package extthread;

import myservice.MyService;

public class MyThread extends Thread {

private MyService myService;
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&
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publiec MyThread(MyService myService) {
super () ;
this.myService = myService;

}

@Override
public void run() {
myService.testMethod() ;
}
}
2% Run.java {RASUNTF

package test.run;

import myservice.MyService;
import extthread.MyThread;

public class Run {

public static void main(String[] args) {
MyService service = new MyService();

MyThread firstThread = new MyThread(service);
firstThread.start();

MyThread[] threadArray = new MyThread[4];

for (int i = 0; i < 4; i++) {
threadArray[i] = new MyThread (service) ;
threadArray[i].start () ;

}

B EITIRSCR A 1-14 FrR. £ ;iﬁ%%;@?‘m —
LB B ATIRES ETHAEEESHESER? raloe

7 ATSEATESROWE B Lle TR

AeEtE, FRGVFATRIBY SEBRRMIBITFA X, XEHESERES A5 FH.
Fril (20 5 5 R RS BRI 5 2888 sh T A 56, AR 100% KIS ES
UREMR LR BIRIE. MAEAFESEMELKMNT .

BIEEMIRFH #77 H semaphoreFairTest, 2& MyService.java {CHB T

package myservice;
import java.util.concurrent.Semaphore;

public class MyService {
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private boolean isFair = false;
private Semaphore semaphore = new Semaphore(l, isFair);

public void testMethod() {
try {
semaphore.acquire () ;
System.out
.println("ThreadName=" + Thread.currentThread().getName()) ;
} catch (InterruptedException e) {
e.printStackTrace() ;
} finally {
semaphore.release() ;

}

2 MyThread.java RS UNF

package extthread;

import myservice.MyService;

publiq class MyThread extends Thread ({
private MyService myService;
public MyThread(MyService myService) {

super () ;
this.myService = myService;

@override

public void run() {
System.out.println("ThreadName=" + this.getName() + " E#T! ");
myService.testMethod () ;

}
%% Run java {RAS40F
package test.run;

import myservice.MyService;
import extthread.MyThread;

public class Run {

public static void main(String[] args) {
MyService service = new MyService();

MyThread firstThread = new MyThread (service);
firstThread.start();
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MyThread[] threadArray = new MyThread[4];

for (int 1 = 0; i < 4; i++) {(
threadArray[i] = new MyThread(service);
threadArray[i] .start () ;

}

BB BRI 1-15 Fim.

A5 5 BB T I RUR R R AR IS 3h P 5 V8 semaphore.acquire() FIF TE 6,
MR ERE 3 T IHAEREREFT .,

H ¥ MyService.java 258 INT .

private boolean isFair = true;

BFiafTa R 1-16 fim.

: =E
ThreadNawe=Thread- I.E#l T '
ThreadName=Thread-2/5 31 T !
ThreadName=Thread-0 ‘ThreadName=Thread-1/33] 7 !
hreadName=Thread-3531 7 ! ThreadNeme=Thread-2/53) T !
ThreadName=Thread-4/S31 T ! ThreadName=Thread-0

ThreadName=Thread-3 ThreadName=Thread-4

Th:eadName-Thread—‘lEﬁJ -
ThreadName=Thread-3/3% 7 !

ThreadName=Thread-1 ThreadNeme=Thread-3
ThreadName=Thread-2 ThreadName=Thread-1
ThreadName=Thread-4 ThreadName=Thread-2
: 4
B 1-15  ELFATER M 1-16 HIFHTE

IS REAT IR R ST 15987 semaphore acquire() IMUFAT %, ik
SR B AR S ARA T

1.1.8 Fix tryAcquire() BIfEFR

K55k tryAcquire() HIVEFH R 23875 1 0], GnRIRBCAREINR [B] false, ik
WES ifERSaEH, HEAXHEENF S, THENR S DUEREAZE FER P —
EFRFEEEFARA, AR i 15N T MR R S MRS else 151), FRIFAKEEN T IE1T.

£ % Java 7 H Semaphore tryAcquire 1, ZEfCHSHNT .

package service;
import java.util.concurrent.Semaphore;

public class Service {
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private Semaphore semaphore = new Semaphore(l);

public void testMethod() {
if (semaphore.tryAcquire()) {
System.out.println("ThreadName=" + Thread.currentThread() .getName ()
+ " EB-IHAND M),
for (int i = 0; 1 < Integer.MAX VALUE; i++) {
String newString = new String();
Math.random() ;
}
semaphore.release() ;
} else {
System.out.println(*"ThreadName=" + Thread.currentThread() .getName ()

+ REIHHEAN M)

}
WAL AR 1-17 iR,

import service.Service; import service.Service;

public class ThreadA extends Thread { public class ThreadB extends Thread {

private Service service; private Service service;

98 public ThreadA(Service service) {
super|() ;
this.service = service;

public ThreadB (Service service) {
super () :
this.service = service;

146 @0verride
public void run() {
service.testMethod () ;

148 @override

public void run() {
service.testMethod () ;

}

B 1-17 LBEENRH
124726 Run.java fAFSHNF

package test.run;

import service.Service;
import extthread.ThreadA;
import extthread.ThreadB;

public class Run {

public static void main(String([] args) {
Service service = new Service();
ThreadA a = new ThreadA (service) ;
a.setName("A");
a.start () ;
ThreadB b = new ThreadB (service);
b.setName("B") ;
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b.start () ;

}

BFET/a BRI E 1-18 iR

L B iy ; 'j i ! AT
ThreadName=BBIIBEA !

B 1-19 278 B AKIREFAT

P 1-18  £&#% B RIKFFFAT

1.1.9 Ji&tryAcquire(int permits) BYEF
A % J5 ¥ tryAcquire(int permits) ) 4E F2 22 3K x ANVFAT, A0 SRR IBOUA 3 )& (0]

false, I I f9551 H SRR UEX 458
B & Java 7 H Semaphore tryAcquire 2, 3 H Semaphore tryAcquire 1 ## RS 5 il

#| Semaphore_tryAcquire 2 H1, HEEACHEINT .

package service;

import java.util.concurrent.Semaphore;

public class Service {

private Semaphore semaphore = new Semaphore(3);

public void testMethod() {

if (semaphore.tryAcquire(3)) {
System.out .println("ThreadName=" + Thread.currentThread() .getName ()

+ " HHHIAN! "),
for (int i = 0; i < Integer.MAX_VALUE; i++) {
String newString = new Stringl();
Math.random() ;

}
/l 7% release 3 N permits EHEE K

semaphore.release(3);

} else {
System.out.println("ThreadName=" + Thread.currentThread () .getName ()

+ " RRHHEAND ")

}
B IZ1TE RBCR A 1-19 Fis.

1.1.10 J5i% tryAcquire(long timeout, TimeUnit unit) A5
% )7 ¥ tryAcquire(int long timeout, TimeUnit unit) FI4/E FZ7EFS 52 98 18] ) 22 #h 3R A5
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LANFAL, AR BOAS 2 3R 7] false

£%E Java W H Semaphore_tryAcquire_3, ¥#3i H Semaphore tryAcquire 2 #1f#% FALHS E

#il 21 Semaphore_tryAcquire 3 1, HHEABT .

package service;

import java.util.concurrent.Semaphore;
import java.util.concurrent.TimeUnit;

public class Service {
private Semaphore semaphore = new Semaphore (1);

public void testMethod() {
try |

if (semaphore.tryAcquire(3, TimeUnit.SECONDS)) ({

System.out.println ("ThreadName="

+ Thread.currentThread().getName() + " H#IN! ");

for (int i = 0; i < Integer.MAX_VALUE;
String newString = new String();
Math.random() ;
}
semaphore.release() ;
} else {
System.out.println("ThreadName="

i++) {

+ Thread.currentThread().getName () + " FAIIFAN! ");

}

Il 77 % release X JL#) permits HW B F ¥
} catch (InterruptedException e) {

e.printStackTracel() ;

}

FEFFIEATIR BRI 1-20 FiR
Wk Service java 25U

for (int i = 0; i1 < Integer.MAX_ VALUE; i++)
/l String newString = new String();
/[ Math.random() ;

}
B EfTa5 R A 1-21 Bias .

: a— | A B A |
N | FS— YN

{

120 £RF8 B RIRGFAT & 1-21

RO A]
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1.1.11 % tryAcquire(int permits, long timeout, TimeUnit unit) BY{#EF

# Z )7k tryAcquire(int permits,long timeout, TimeUnit unit) (45 & 76 46 5 1B 18] P9 2238
HARAG x V], QiR IREOA B E 7] false.

£ 4 Java 7 H Semaphore tryAcquire 4, ##3 H Semaphore tryAcquire 3 H i IRACHSE
il #] Semaphore tryAcquire 4 1, H 42 Service.java fCAS T

package service;

import java.util.concurrent.Semaphore;
import java.util.concurrent.TimeUnit;

public class Service {
private Semaphore semaphore = new Semaphore(3);

public void testMethod() {
1B 3
try {
if (semaphore.tryAcquire(3, 3, TimeUnit.SECONDS)) {
System.out.println("ThreadName="
+ Thread.currentThread() .getName() + " YHHFAN! ")
for (int i = 0; i < Integer.MAX_VALUE; i++) {
String newString = mnew String();
Math.random() ;
}
Il 77 % release # p# permits HL EE K
semaphore.release(3) ;
} else {
System.out .println("ThreadName="
+ Thread.currentThread() .getName () + " KEFHHAN! *);

}

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

}

}

FEFFIEATa IRCR N 1-22 FiR.
Bk Service java 2SI .

for (int 1 = 0; 1 < Integer.MAX_VALUE; i++) {
}

BT R A 1-23 FiR.

B 1-22  £RFE B RIREG ] B 1-23  #ERARIS AT
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1.1.12 Zitig - S8 - ZHRCIe

A S B AR R A 2R R A AN AT 55, WEAORVE, ot BRI EREAL A
S HES .
A S5 FH (#9591 H Semaphore MoreToOne 1, 2 Service.java {URS A1 F .

package service;
import java.util.concurrent.Semaphore;
public class Service {
private Semaphore semaphore = new Semaphore(3);
public void sayHello() {
try {

semaphore.acquire () ;
System.out.println("ThreadName=" + Thread.currentThread () .getName ()

oA
System.out.println("begin hello " + System.currentTimeMillis()):
for (int i1 = 0; i < 5; 1i4+) {

System.out.println(Thread.currentThread() .getName ()
+ UFTEY 4 (do+ 1))
}
System.out.printin(" end hello " + System.currentTimeMillis());:
semaphore.release() ;
System.out.println("ThreadName=" + Thread.currentThread () .getName ()
'NF ¢ &IF
} catch (InterruptedException e) ({
e.printStackTrace() ;

}

£k #2225 MyThread java {CRBUNTF -

package extthread;

import service.Service;

public class MyThread extends Thread {
private Service service;
public MyThread(Service service) ({

super () ;
this.service = service;

@Override
public void run() {
service.sayHello();
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}
12472 Run.java fAFSHNF ;
package test.run;

import service.Service;
import extthread.MyThread;

public class Run {

public static void main(String[] args) ({
Service service = new Service();

MyThread([] threadArray = new MyThread[12];

for (int 1 = 0; i < threadArray.length; i++)
threadArray(i] = new MyThread(service) ;
threadArray[i] .start();

}

B afras e 1-24 i,

{

BATHRRCR RN LBRREFEA, T2 NERRE LT FRITEE

1.1.13 2 - BRLLEE - ZHERSCIE

AL H AR RV 2R F A B S, BPETES PR RLZE, et

FEM, FrLAHLFREAALEE,

B 2 52 46 F #9351 H Semaphore MoreToOne_2, ¥ Semaphore_MoreToOne_1 i H 1 ) fr
A EACHSE #1305 H Semaphore MoreToOne 2 1, H 3 Service.java {LASHITF :

package service;

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

public class Service {

private Semaphore semaphore = new Semaphore(3);
private ReentrantLock lock = mew ReentrantLock() ;

public void sayHello() {
try {
semaphore.acquire() ;
System.out.println("ThreadName=" + Thread

+ "RE";

.currentThread () .getName ()
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oe Java FHEMREE: %

IDTTESHEDR

lock.lock() ;

System.out.println("begin hello "
(int 1 = 0;
System.out.println(Thread.currentThread() .getName ()
+ (1 + 1));

for

}

System.out.println("

lock.unl

semaphore.release() ;
System.out.println("ThreadName="

ock();

PR

i =« 8y

end hello "

i++) {

} catch (InterruptedException e) {

e.printStackTrace () ;

}

TEASHS A T ReentrantLock XF5, {H4E T R4,
5 Fino

BFFiEfTaE R 1-2

ThreadName=Thread-21{#
ThreadName=Thread-1{E&
begin hello 1416296376062
ThreadName=Thread-0E&
Thread-13TE11
Thread-13TEP2
Thread-1FTE03
Thread-13TEl 4
Thread-13TEPs

end hello 1416296376062
ThreadName=Thread-1 1?'&%
begin hello 1416296376062
begin hello 1416296376062
hegin hello 1416296376062
ThreadNawe=Thread- 1557
Thread-113TER 1
Thread-23TER 1
Thread-113TEP2
Thread-0fTEP 1
Thread-113TEP3
Thread—liﬂgp‘l
Thread-23TEP2
Thread-113TERs
Thread-0fTEP2

end hello 1416296376062
Thread-23TER3
Thteadl\lame='1‘hread—3?‘§‘§
ThreadName=Thread-1145R
Thread-o¥TEP3

begin hello 1416296376062
Thread-2TERa
Thread—aﬂéﬂl

B 124 FTEPMEARH

TSRS T R, FTLMTERRIRCRE 1, 2, 3, 4, 5 XHMIUF.

WA R

hreadName=Thread-0{tE
ThreadName=Thread-2{fE&
ThrcadNume-Thread—ﬁﬁ‘s‘
begin hello 1416296486859
Thread-ofTEP 1
Thread-0fTEN2
Thread-0fTER3
Thread-ofTERa
Thread-ofTERs

end hello 1416296486859
begin hello 1416296486859
ThreadName=Thread-8 &
ThreedName=Th:eud—ClgEK
Thread-2FTER1
Thread-2]Ef2
Thread-23TEP3
Thread-z$TEPa
Thread-21TENs

end hello 1416296486859
ThreadName=Thread—2%ﬁ
begin hello 1416296486859
ThreadName=Thread—3?ﬁ*§
Thread-13TEf 1
Thread-13TER2
Thread-1¥TEl3
Thread-13TEP4
Thread-15TEDS

end hello 1416296486859
ThreadName=Thread- lfﬁﬁ
begin hello 1416296486859
ThreadName=Thread- 618
Thread-ﬁﬂﬂ] i )

TPQF’—R*TEDZ

B 125 ATEMERRF I NENE

+ System.currentTimeMillis());

+ System.currentTimeMillis());

+ Thread.currentThread () .getName ()
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1.1.14 {#F Semaphore IE=Z=FHitb

%5 Semaphore A LAA % % I B IATAE 55 MR BR AR R AT RR 1, X Ao B AT LU I 72
pool E A, AT LASEE [R5 pool b HH ¥ iy 2R AR %5 = .

ARSI (1 D) B S [ A A5 N 2R T LA () 3t A B0, (EL R B R — R AT LU
¥dig, (A oE HEE A

B ERM L A9 H Semaphore Pool List, 2 ListPool.java fCHS T .

package tools;

import java.util.ArrayList;

import java.util.List;

import java.util.concurrent.Semaphore;

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

public class ListPool {

private int poolMaxSize = 3;

private int semaphorePermits = 5;

private List<String> list = mew ArrayList<String>();

private Semaphore concurrencySemaphore = new Semaphore (semaphorePermits) ;
private ReentrantLock lock = new ReentrantLock();

private Condition condition = lock.newCondition();

public ListPool () {
super () ;
for (int i = 0; i < poolMaxSize; i++) {
list.add(* @#&E " + (1 + 1)),
}
}

public String get () {
String getString = null;

try
concurrencySemaphore.acquire() ;
lock.lock():;
while (list.size() == 0) {

condition.await () ;
}
getString = list.remove(0);
lock.unlock() ;
} catch (InterruptedException e) {
e.printStackTrace();
}
return getString;

}

public void put (String stringValue) {
lock.lock();
list.add(stringValue) ;
condition.signalAll () ;
lock.unlock() ;
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concurrencySemaphore.release() ;

}

£ 7225 MyThread java {30 ;

package extthread;

import tools.ListPool;

public class MyThread extends Thread {
private ListPool listPool;

public MyThread (ListPool listPool) {
super () ;
this.listPool = listPool;

@0verride
public void run() {
for (int i = 0; i < Integer.MAX_VALUE; i++) {
String getString = listPool.get():;
System.out.println(Thread.currentThread() .getName()
+ getString);
listPool.put (getString) ;

}
}
}
124725 Run java LB UNF .

package test;

import tools.ListPool;
import extthread.MyThread;

public class Run {
public static void main(String([] args) {
ListPool pool = new ListPool();

MyThread[] threadArray = new MyThread[12];

for (int i = 0; i < threadArray.length; i++) {
threadArray[i] = new MyThread (pool) ;

}

for (int i = 0; i < threadArray.length; i++) ¢
threadArray([i] .start () ;
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BRIFE TR 1-26 Fix.

IThread-0 A
Thread-1 HUISME BidtEe
Thread-2 Rﬁfl ks
Thread-z B{GHE BiitE
Thread-2 BISE Sitde
Thread-2 E{SE &itE
IThread-2 B{SME Stz
Thread-1 H{HE St
IThread-2 m?#‘fﬁ Ei‘##l
Thread-3 Rﬂg‘fﬂ E%#g:ﬂ
Thread-z B/SHE midtda
Thread-2 RU{S{H @ittE1
‘Thread-3 lﬁﬁfﬁ IV*%B
iThread-1 RM m@%ﬂ'z
Thread-3 WE{H GidtEs
Thread-2 m@{l Ei#§1
Thread-3 WISH St
Thread-1 RISH @itde
Thread-3 EK?#{E IH@%S
Thread-2 BL1E{E Bidtdi
Thread-1 B{S{E SidtEs
Thread-1 B{GME BittE2
Thread-3 WHE @iteEs
Thread-z WIFE EitE1
Thread-3 mﬁfﬁ r"i#’\-ﬁa
Thread-1 BIHE Mitae
Thread-3 JIGE BitEs
Thread-2 WIS{E EidtE
Thread-3 W{SHE Sittds
Thread-1 JR{HE Bitse
Thread-3 IHE Eitds
Thread-2 B{S{H SitE1
@rﬂad—.’i HM Hi#ﬁ‘i

Bl 126 EsETTER
R TRAEE LR, EXSEAURS T .

private int poolMaxSize = 5;
private int semaphorePermits = 3;

REFIER BT, AR,
FHCEARWT

private int poolMaxSize = 5;
private int semaphorePermits = 5;

RFFIERZ1T, WAHMRH .

1.1.15 {#F3 Semaphore SLRMZ4EFE /| ZIEHEEE

ARSI H) B AR LA =& SR E S, EEREAE SHAENRE, X
TSI S 2t i iR i — 2, {H4FAE {8 Semaphore J$SEBILX AN T ABIA J2: LA 17 8.1 o
BIERSEI FHAYI H repastTest, 25 RepastService.java fRASUITF
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package service;
import java.util.concurrent.Semaphore;
import java.util.concurrent.locks.Condition;

import java.util.concurrent.locks.ReentrantLock;

public class RepastService {

volatile private Semaphore setSemaphore = new Semaphore(10);
volatile private Semaphore getSemaphore = new Semaphore(20);
volatile private ReentrantLock lock = new ReentrantLock();
volatile private Condition setCondition = lock.newCondition() ;
volatile private Condition getCondition = lock.newCondition() ;

/l producePosition FEME X ERFRALANAETHERESR
new Object[4];

volatile private Object[] producePosition =

private boolean isEmpty () {
boolean isEmpty = true;

for (int i = 0; i < producePosition.length; i++)

if (producePosition[i] != null) {
isEmpty = false;
break;

}

if (isEmpty == true) {
return true;

} else {
return false;

private boolean isFull() {
boolean isFull = true;

for (int i = 0; i < producePositieon.length;

if (producePosition[i] == null) {
isFull = false;
break;

}

return isFull;

public void set () {
try {
/l System.out .println("set");

11 J&% Vi
sk =7

setSemaphore.acquire () ; Il 2V B i R B 10 AN 34T &

lock.lock();
while (isFull()) {

// System.out.println(* £ FZAE%EH ) ;

setCondition.await () ;
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for (int i = 0; 1 < producePosition.length; i++) {
if (producePosition[i] == null) {
producePosition[i] = " & *;
System.out.println(Thread.currentThread() .getName ()
+ " AFT " 4+ producePosition[i]);
break;

}
getCondition.signalAll();
lock.unlock() ;

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

} £inally {
setSemaphore.release();

public void get () {
try {
/l System.out.println("get");
getSemaphore.acquire () ; HAFEIREH 16 MHR#E
lock.lock();
while (isEmpty()) {
// System.out .println (" HEFAELERF ") ;
getCondition.await ();
}
for (int i = 0; i < producePosition.length; i++) {
if (producePosition(i] != null) {
System.out.println(Thread.currentThread () .getName ()
+ " #H¥%T v + producePosition([i]);
producePosition[i] = null;
break;

}
setCondition.signalAll () ;
lock.unlock() ;

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

} finally {
getSemaphore.release() ;

}

PR RAR A 1-27 i,
iZ172 Run java {CRSHNT

package test.run;

import service.RepastService;
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import extthread.ThreadC;
import extthread.ThreadP;

public class Run {

public static void main(String[] args) throws InterruptedException {
RepastService service = new RepastServicel();
ThreadP[] arrayP = new ThreadP[60];
ThreadC[] arrayC = mew ThreadC[60];
for (int 1 = 0; i < 60; i++) {
arrayP[i] = new ThreadP(service);
arrayCl[i] new ThreadC (service) ;

}

Thread.sleep (2000) ;

for (int i = 0; i < 60; i++) {
arrayP[i].start();
arrayCl[i].start();

package extthread;

ii.wort service.RepastService; Amport service.RepastService;
1
&ub.‘uc class ThreadP extends Thread { . public class ThreadC extends Thread (

m-J o nh Wl

private RepastService service: private RepastService service;

public ThreadP (RepastService service) { public ThreadC (Repast3ervice service) (
super () : super () :
this.service = service: this.service = service:

) )

ROverride ) BOverride

public void run() ( - | public void run() (
service.set(): service.get():

} }

B 1-27 LB

Thread-0 #£77 ¥4
Thread-3 H# 7 %
Thread-2 4£77 %4
Thread-8 %77 %4
Thread-16 477 ¥k
Thread-12 477 #i
Thread-19 #H# 7T ##E
Thread-11 H# 7 %4



Thread-20
Thread-21
Thread-25
Thread-26
Thread-27
Thread-28
Thread-29
Thread-30
Thread-31

EF=T
HET
HRT

BT -

HET
EET
HET
£7ET
HET

Thread-1 H%7 %4
Thread-34 477 i
Thread-36 £7*7 %i#
Thread-38 %77 #iE

Thread-40
Thread-41
Thread-42

EFT
HRT
EFT

&
BodE
ik

Thread-7 #H#7 %

Thread-61
Thread-63
Thread-65
Thread-22
Thread-48

HET
HET
HET
EFT
77

&
YA
A
A
€13

Thread-4 %77 ##

Thread-13
Thread-69
Thread-71
Thread-24
Thread-18
Thread-56
Thread-58
Thread-33
Thread-75
Thread-77
Thread-35
Thread-44
Thread-45

HRT
HET
HRT
EFT
EFT
EFT
EFT
HET
HET
KT
HET
£77
HET

Es
A
B
€2

Thread-6 £77 ¥

Thread-64
Thread-66
Thread-46
Thread-67
Thread-15
Thread-87
Thread-50
Thread-72
Thread-74
Thread-17
Thread-73
Thread-23

£FT
£7FT
£FT
HET
HET
HET
EFT
7T
EFT
HET

HRT

HET

Thread-5 H# 7 %4
Thread-54 #7*7 #if

% 1% Semaphore ] Exchanger {0 ++ 29
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Thread-60 4£/7 #ik
Thread-32 % /F7 #4E
Thread-82 %77 #%#
Thread-79 H# 7 %iE
Thread-37 #H# 7T %%k
Thread-81 H# 7 #i#
Thread-39 ## 7 #%dE
Thread-62 4 &7 #4#
Thread-83 H# 7T #*iE
Thread-68 477 #*%38
Thread-10 47 %4§
Thread-14 4 &7 #48
Thread-92 477 #*iE
Thread-85 ## 7 #*i&
Thread-89 H# T #i#
Thread-111 ##% 7 #%iE
Thread-113 H# T #4E
Thread-76 47 #i#
Thread-52 47 #iE
Thread-91 H#% 7 %4
Thread-93 HH 7T %4
Thread-78 A7 7 #ig
Thread-80 477 %4
Thread-84 47 #iF
Thread-99 H# 7T #iE
Thread-101 H#7 %
Thread-103 H#7 %
Thread-86 47 #iE
Thread-47 #H %7 %
Thread-88 47 #ig
Thread-108 %77 #ig
Thread-110 477 #4E
Thread-112 &7 7 %48
Thread-109 H# 7 %
Thread-115 #H# 7 %
Thread-96 47 %
Thread-98 47 ¥
Thread-117 #H#% 7 #4E
Thread-119 #H# 7 #iE
Thread-95 H# 7 #4E
Thread-97 ##&# 7 #%4E
Thread-102 4£*7 #ig
Thread-100 %77 %48
Thread-104 477 #%ig
Thread-105 #H#% T #%4E
Thread-43 H# 7 %*iE
Thread-106 4£*7 #i#
Thread-107 H# 7T %
Thread-49 ##% 7 %iE
Thread-114 %£7&7 %4
Thread-90 &7 ¥4
Thread-94 %77 #%i
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Thread-70 £ 7 ¥
Thread-9 H#H# 7T %iE

Thread-51 H# 7 #iF
Thread-53 H# 7T #iE
Thread-55 H# 7 ##E
Thread-116 %77 %
Thread-118 A7 #HHE
Thread-57 H#7 %4
Thread-59 H# 7 #dE

T H editplus FHITTECANE 1-28 Fis .

116 Thread-55 {ﬁ?i’T iﬁ‘:ﬁ
117 Thread-116 2T ¥IE
118 Thread-118 477 7T ¥iE
119 Thread-57 H# T HiE
120 Thread-59 /H#& 7T HdE
121

B 128  FTERRIFTER
% Semaphore H4t T FR$IFF R ERAREITHRE, HINBETEBRIAGY synchronized H/RATRAERY

1.2 Exchanger FJfii Hi

2% Exchanger[iks'tleindss] BT AE AT LI 2 MR AR Z REHBEE, BHATH /HREK
A Y wait/motify BE A, B ATEA TR 808 FH I 2EAE 2 AR [R5 AT A
HKIUEHHE, Exchanger 28 F S 250 A 2 5, FBEAY2% ] Sk exchange() 77k

1.2.1 J5i% exchange() BEZEAYSIE

2 Exchanger H'[) exchange() 75 ¥ B A BHZE R0, st b 4 ik ok 5 S5 e At 2%
FERBUSHEE, EEA L ERSEdE, N — B ES.
M A3 H Exchanger 1, ]2 ThreadA java {CASANF -

package extthread;

import java.util.concurrent.Exchanger;
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public class ThreadA extends Thread {
private Exchanger<String> exchanger;

public ThreadA (Exchanger<String> exchanger) {
super () ;
this.exchanger = exchanger;

@Override
public void run() {
try {

System.out.println(" &M% A #1354 B {1 =" + exchanger.exchange (" #EA A"));

System.out.println("A end!");
} catch (InterruptedException e) {
e.printStackTrace() ;

}

N e .

iz472& Run java fUFS 40T -

package test.run;

import java.util.concurrent.Exchanger;

import extthread.ThreadA;

public class Run {

public static void main(String[] args) {

Exchanger<String> exchanger = new Exchanger<String>();
ThreadA a = new ThreadA (exchanger) ;

a.start () ;
System.out.println("main end!");

}

main end!

B EITRCRINE 1-29 i

1.2.2 J3i% exchange() EiREHE
A& A 995 H Exchanger 2, % ThreadA java ZSRASUNT

P 1-29  H 3N PH ZERCR

package extthread;
import java.util.concurrent.Exchanger;
public class ThreadA extends Thread ({

private Exchanger<String> exchanger;



% 1% Semaphore #] Exchanger {8 +* 33

public ThreadA (Exchanger<String> exchanger) ({
super () ;
this.exchanger = exchanger;

@Override
public void run() {
try {
System.out .println(" Z£4%8 A H152| &4 B =" + exchanger.exchange (" FEAA"));
} catch (InterruptedException e) ({
e.printStackTrace() ;

}
A& ThreadB.java L UF .
package extthread;
import java.util.concurrent.Exchanger;
public class ThreadB extemnds Thread {
private Exchanger<String> exchanger;
public ThreadB (Exchanger<String> exchanger) {

super () ;
this.exchanger = exchanger;

@Override
public void run() {
try {
System.out.println (" 4% B #4244 A W =" + exchanger.exchange(" #EA B"));
} catch (InterruptedException e) {
e.printStackTrace() ;

}

iZ172 Run.java fCB 0T .

package test.run;

import java.util.concurrent.Exchanger;

import extthread.ThreadA;
import extthread.ThreadB;

public class Run {
public static void main(String[] args) {
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Exchanger<String> exchanger = new Exchanger<String>();
ThreadA a = new ThreadA (exchanger) ;
ThreadB b = new ThreadB (exchanger) ;
a.start();
b.start();

AR REIER BE=PEAB

}

E P 1-30 P sc sl
FFEAT I BRI 1-30 FioR.

1.2.3 J5i% exchange(V x, long timeout, TimeUnit unit) SiBAT

2498 [ exchange(V x, long timeout, TimeUnit unit) J5 3% J5 7E38 & A [A] P9 35 HoAth 26 F2 4k
BOBCE, ) B AT .
e 93 H Exchanger 3, f#2E ThreadA java {UHS41F .

package extthread;

import java.util.concurrent.Exchanger;
import java.util.concurrent.TimeUnit;
import java.util.concurrent.TimeoutException;

public class ThreadA extends Thread ({
private Exchanger<String> exchanger;

public ThreadA (Exchanger<String> exchanger) {
super () ;
this.exchanger = exchanger;

}

@Override
public void run() {
try {
System.out.println(" Z&Z A PHELHE B hE ="
+ exchanger.exchange (" #EA A", 5, TimeUnit.SECONDS)) ;
System.out.println("A end!");
} catch (InterruptedException e) {
e.printStackTrace() ;
} catch (TimeoutException e) {
// TODO Auto-generated catch block
e.printStackTrace() ;

}
}
}
iZ4726 Run java fAAS 1T ;

package test.run;
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import java.util.concurrent.Exchanger;
import extthread.ThreadA;

public class Run {
public static void main(String[] args) {
Exchanger<String> exchanger = new Exchanger<String>();
ThreadA a = new ThreadA (exchanger) ;
a.start () ;
System.out.println("main end!");

}
BT RCR A 1-31 fiR.

main end!

java.util.concurrent.TimeoutException
at java.util.concurrent.Exchanger.exchange (Exchanger.java:683)
at extthread.ThreadA. run (Threada. j ava:20)

B 1-31 BB R

1.3 Ambgk

25 Semaphore [ = ZAE FUEBRHIF £ RATEHIL AN E, & HA synchronized it A B A 1
SRKINRE, HANSERFIRAT AT A R BT AN A SRR B], 384G 223 5 v] LAREA B Ky
JEThRE, PT LA Semaphore 282 5R A 11 45 il OF Z LRI BB )T SR 2 —, Tl Exchanger
SRR M RMBAR G N —, T E AR BRI BA (TfT PR
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CountDownLatch #[ CyclicBarrier B9/

7E Java I & G0 b 8 i 2R 72 (0 [R5 B A7 — 28 H 8% WL 59 T 2 2 CountDownLatch il
CyclicBarrier, XM~ T B0 LIELLFRAERIAE AR EFINRNE, W2 R EEE .
FRFRIP AR BE R WIhRE,

B ATEATE #E £ B 448 CountDownLatch F1 CyclicBarrier 3% B> T H2A(1(d FH, 7E40 345
DA API BRSNS R, XD TEEFE SER Al it 6$tT 73500,

2.1 CountDownLatch f){si Ji

B3] Latch (9% 50 (letl], PICBRRITH, WEa 180" wohie, FRLYTIRA
FTFFRE, NADARARREHARAN, Wil N R ERARYRLE M FEITH, LRPXPERST
AT LA R P TAE S5 OB BL, (EZRFELL “HEA” 7 X —RIRATES .

% CountDownLatch i 45 {3 ) T i & 4 W7 count 150K g 0 B W) 24 A2k 2 2 wait IR,
Wt R PR BREAN R, AT RS R NE 2-1 Fios.

% CountDownLatch 12— RIA T fEAOHE B, MABCERESE M, S
A~ CountDownLatch 5L FRHIWHHECR g 0 iF, WIS wait IRZS, WA 0 BNIGREEETT .

SR 45 1 5 4k 4 5B AT B9 BCR 20 9 7 6 A await() #1 countDown() J7 ¥ R 1T, A
Fi await() 77 R BCR B R 0, WRAN 0 M EFRRE. HALE AT LIFEH count-
Down() 7 EK 8 1, 243HE08EI R 0 iF, RERFMLRILIZTT. ML getCount() Bl
FE RIS L ETA T B

B, HHBCCEEER, MATEREIE, E%EH A CyclicBarrier 2,

% CountDownLatch fTHBUZ L ERAE
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@ await () | void ~ CountDownLateh
® await (Long timeout, TimelUnit unit) : boolean ~ CountDownLatcH
@ countDown() @ woid ~ CountDownLateh

» equals (Object obj) : boolean — Object
getClass() : Class<?> - Object

@ getCount () : long - CountDownlateh

® hashCode() : int - Object

p notify () : woid - Object

B notifyAll () : woid - Object

® toString() : String - CountDownlatch
@ wait() : void - Object

; void ~ Object

walt (long timeout, int nanos) void = Object

[& 2-1 2% Count Down Latch 4231 5115

@ wait (long timeout)

211 EEH

FEATT R LI —> 24 CountDownLatch FTHEUA R 0 B, A2 2 PHEERE IR . #t
AL AT LR PR PITE S BA “HE” T .
BIEEML A H CountDownLatch testl, 2§ MyService.java {CASH1TF .

package service;
import java.util.concurrent.CountDownLatch;
public class MyService {
private CountDownLatch down = new CountDownLatch (1) ;

public void testMethod() {
try {
System.out.println("A");
down.await () ;
System.out.println("B");
} catch (InterruptedException e) {
e.printStackTrace () ;
}
}

public void downMethod() {
System.out.println("X");
down.countDown () ;

}

£ % new CountDownLatch(1) ) ¥ F & €1 & 1 4~ i % & CountDownLatch 2& ) Xf
R, BLEBRIAT downawait() fUH BT 2 FFPRE, BEFEAN F4HEETT. BIF AT down.
countDown() fURSAT 4 1 488 0, LARTR SRR LR M T iE1T,

28 F#2& MyThread.java {UHS U T .

package extthread;
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import service.MyService;
public class MyThread extends Thread |
private MyService myService;

public MyThread(MyService myService) {
super () ;
this.myService = myService;

}

@Override
public void run() {

myService.testMethod() ;
}

}
21728 Run java {540 F .
package test.run;

import service.MyService;
import extthread.MyThread;

public class Run {
public static void main(String[] args) throws InterruptedException {
MyService service = new MyService();
MyThread t = new MyThread(service);
t.start();
Thread.sleep(2000) ;
service.downMethod() ;

}

REFFIZATE R NP 2-2 fT7R o
await() J7 i i& H # 3 #9 5 ¥ await (long timeout, [*
TimeUnit unit), A ¥ETE 2.1.5 154 WA RS

212 BAESLEMEHRER M22 iR

A SCIGARF S B R AR R E SRR S 8 B BRI AR, XN SE5 T EE T
LEFME S, EESUEMBEZ LR S R A RPN, KBRLAEIEFL G
A W] AGkSE ) FiBqT .

B 95 H CountDownLatch_test3, 2& MyService.java {CESUNTF .

2822 MyThread.java {RASHNF .

package extthread;

import java.util.concurrent.CountDownLatch;
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public class MyThread extends Thread {
private CountDownLatch maxRuner;

public MyThread (CountDownLatch maxRuner) {
super () ;
this.maxRuner = maxRuner;

}

@Ooverride
public void run() {
try {
Thread.sleep(2000) ;
maxRuner.countDown () ;
} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace();

}

i5472K Run.java fUHSUNTF .

package test.run;

import java.util.concurrent.CountDownLatch;
import extthread.MyThread;

public class Run {
public static void main(String[] args) throws InterruptedException ({
CountDownLatch maxRuner = mew CountDownLatch(10);
MyThread[] tArray = new MyThread[Integer.parseInt (""
+ maxRuner .getCount())];

for (int i = 0; i < tArray.length; i++) {
tArray([i] = new MyThread(maxRuner) ;
tArray[i].setName (" &% " + (i + 1))
tArray[i] .start () ;

}

maxRuner.await () ;

System.out.println (" #MEHT! *);

}
B T8 R 2-3 fin,

2.1.3 BHMSAESRLEE 23 KREHHT

ALK HELIHRBARAEEFIE B ASREAE TS EE, IR TN
ﬁ% o
B EiR fH 975 H CountDownLatch_test2, 2% MyService java S 0F -
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package service;
import java.util.concurrent.CountDownLatch;
public class MyService {
private CountDownLatch down = new CountDownLatch(1l);
public void testMethod() {
try {
System.out.println(Thread.currentThread () .getName ()
down.await ();
System.out.println(Thread.currentThread () .getName ()

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

public void downMethod () {
System.out .println(" F# ") ;
down.countDown () ;

}

£k #22 MyThread.java fUFS 4N F -

package extthread;

import service.MyService;

public class MyThread extends Thread {
private MyService myService;
public MyThread (MyService myService) {

super () ;
this.myService = myService;

@Override
public void run() {
myService.testMethod() ;

}
iZ472& Run.java fURSANF .
package test.run;

import service.MyService;
import extthread.MyThread;

R

PR
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public class Run {

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

MyService service = new MyService();

MyThread[] tArray = new MyThread([10];

for (int i = 0; 1 < tArray.length; i++) {
tArray[i] = new MyThread(service);
tArray[i].setName (" &% " + (i + 1));
tArray[i] .start();

}

Thread.sleep(2000);

service.downMethod () ;

}

B EfT4a5 R A 2-4 Fis .

U —T, WEEBRZTRT, HIFARBRIETE
main 28 F AT T service.downMethod(); i, Frf i1
TAERFRAL R wait IRE, B h SR A2 A ] RE o & #Y B
(e K, ATREREFT MR R 2 B, XA ansRAESS
2 FL s} IH ] service.downMethod(); 77 #: Bt ik A B e i
PR gkstm F2fTREHM T, Wl R %
AEENEEs R BPER, ik g mE T,
RN, BT AR T B, SRR AHXT
PeAESEE M LR IRR , T mA R TR LB AN R

2.1.4 SSENLLERE

F 2-4 BITHR

A7 B F] CountDownLatch 28 SE B “Fr A £k

2" B wait J5 B4 —MERAHCE, 19058 KR CountDownLatch 253 SCH 45 F K 1]

LRR

B A I 5 H, 4 PR CountDownLatch test2 3 ext, fI# MyThread.java 54X 65

mr:
package extthread;
import java.util.concurrent.CountDownLatch;
public class MyThread extends Thread {

private CountDownLatch comingTag; HBHAEHFrAHES R E xR

private CountDownLatch waitTag; EZ-E T RN S8
private CountDownLatch waitRunTag; //%##£H

private CountDownLatch beginTag; /g A:)

private CountDownlLatch endTag; N i EED BB RAE

public MyThread (CountDownLatch comingTag, CountDownLatch waitTag,
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}

supe

this.

this
this
this
this

try

CountDownLatch waitRunTag, CountDownLatch beginTag,
CountDownLatch endTag) {

xr():

comingTag = comingTag;

.waitTag = waitTag;

.waitRunTag = waitRunTag;

.beginTag = beginTag;

.endTag = endTag;

@Override
public void run() {

{
System.out.println(" Z# REHFRAXBLEFREE R ALHE, EmxkE]l ),
Thread.sleep((int) (Math.random() * 10000));
System.out .println(Thread.currentThread () .getName() + " E#ZBEET! ") ;
comingTag.countDown () ;
System.out.println (" S&BHHELE! ) ;
waitTag.await () ;
System.out .println (" & &0 HEERK AP ),
Thread.sleep((int) (Math.random() * 10000));
waitRunTag.countDown () ;
beginTag.await () ;
System.out.println(Thread.currentThread () .getName ()

+ " BTARNE FEARIRARTHE "),
Thread.sleep( (int) (Math.random() * 10000));
endTag.countDown () ;
System.out.println(Thread.currentThread() .getName() + " E{TREEALE ") ;

} catch (InterruptedException e) {

e.printStackTrace() ;

15172 Run java fAAS 40T -

package test;

import java.util.concurrent.CountDownLatch;
import extthread.MyThread;

public class Run {

try

public static void main(String[] args) {

{

CountDownLatch comingTag = new CountDownLatch(10);
CountDownLatch waitTag = new CountDownLatch (1) ;
CountDownLatch waitRunTag = mnew CountDownLatch(10) ;
CountDownLatch beginTag = new CountDownLatch (1) ;
CountDownLatch endTag = new CountDownLatch(10) ;

MyThread[] threadArray = new MyThread[10];
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for (int i = 0; i < threadArray.length; i++) {
threadArray[i] = new MyThread (comingTag, waitTag, waitRunTag,
beginTag, endTag);
threadArray(i].start ();
}
System.out.println(" R R AL HFEFHER! »);
comingTag.await () ;
System.out.println (" RHAFBFAEZH R KT, £REAMHN “WKM” HEtsH ) ;
Thread.sleep(5000);
waitTag.countDown () ;
System.out.println (" £ EfL! ");
waitRunTag.await () ;
Thread.sleep(2000) ;
System.out.println(" XAHWHE! »);
beginTag.countDown () ;
endTag.await () ;
System.out.println(" fi#i&Es B 8ik, LitkELA! ") ;
} catch (InterruptedException e) {
e.printStackTrace () ;
}

)
BB R R -

ZHREAFEXAT AL EE R ARB A, EmkE)
ZHRAEATEAXATEFFAEEE A RBE, EmXLE)
EHRAEHFAEAXBATRAAFEEFER ARBA, EHXLE)
E3h RAEA R R TR E R AR, ERmaX ki)
ZHREAFRAXBIRAFRAEER ARBE, ki)
ZHREAFRXATLATFEER ALK K, Ermki)
EZHREATRAAETEFFAREE ARE A, ki
BB R E R R Al TR R Rk E Bk R, E Xkt
ZHREATAXBATLRASFAEFERALH K, EHkE!
H A R A5 F 0B )
ZHREAFERALRFFEHEER ARG L, EfxkE!
Thread-9 Z|&£#H A5 7!

ZHEBRHVESL

Thread-2 F|R# A 7!

ERHRARAES

Thread-7 2| # A T !

E/BARESL!

Thread-5 F| R # & T !

SRR AL

Thread-4 &£ # A T !

ZHERHHES!

Thread-0 Z[# & 7|

LHERHFAES!

Thread-1 Z|#£H# & 7!

EHRHFES!

Thread-3 Z|#H# & 7 !
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EHRA VS

Thread-8 Z| & #H & 7!

FAER AL

Thread-6 Z| & & 7!

EHERAVES

HAFRHZHRKT, FRAMCH K" it s o
S - 0|

BRAEM) HERFES)

BRAAL! AR A

ES - SR £ S S

BRAM! MR E A

BRAAL B AR AR

BRAAL WERBESR)

BRAAL A A A

R AL f AR AR
BERAM R & RBER!

AR o R

KA A

Thread-9 AT RAH 3 H 5 R4 H A5 %E
Thread-1 ZATRAEN FEHBFLEA M THZE
Thread-4 E4T A& I HHAFLEH B T8 E
Thread-7 &4T A#EH I HHFLRE AN THZE
Thread-8 &ATRALW I HHFLHEA B T8
Thread-5 &84T A& 3 H# SR H o - %
Thread-0 Z4T R #H 3 H #3425 oA E
Thread-2 &7 RARMN I HHFLEH o
Thread-3 BAT AW 3 B W HRLEH 0 THE
Thread-6 ETAAH FEHRLEH N FTHZ
Thread-2 &7 R F| A4 K

Thread-8 EAT R B|iE 4 &

Thread-4 &47T R B|:A4 K

Thread-5 EATRB|KAL A

Thread-9 EAT f 2|3k 24 &

Thread-7 4T A Bk 4 K

Thread-6 &7 A F|3k# K

Thread-3 #EfT R B4 K

Thread-0 &84T i Z|ik & K

Thread-1 EAT f B3k 2 &

BrEEH R E %, fitth3E4 k!

2.1.5 7J3i% await(long timeout, TimeUnit unit)

i i await(long timeout, TimeUnit unit) A 1 A {i 28 B2 76 18 & 09 B KB 8] B8 67 N 1F A
WAITING R, A0SR R 5 M, FRFgkstm FiafT. S8 timeout E%FFH
MFIE], 17 unit ZHCZ 0 F AL,

BIEEMR A H CountDownLatch wait(long), 2 MyService.java fUESU0F

package service;

import java.util.concurrent.CountDownLatch;
import java.util.concurrent.TimeUnit;
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public class MyService {
public CountDownLatch count = mew CountDownLatch(l);

public void testMethod () {

try {
System.out.println(Thread.currentThread() .getName() + " #%& "

+ System.currentTimeMillis());
count.await (3, TimeUnit.SECONDS) ;
System.out.println(Thread.currentThread().getName() + " £¥
+ System.currentTimeMillis());
} catch (InterruptedException e) {
e.printStackTrace() ;

}

£k #2218 MyThread.java fCASUNF -

package extthread;

import service.MyService;

public class MyThread extends Thread {
private MyService service;
public MyThread (MyService service) {

super () ;
this.service = service;

@Override
public void run() {
service.testMethod() ;

}
21728 Run.java fCR3UNF .
package test.run;

import service.MyService;
import extthread.MyThread;

public class Run {

public static void main(String[] args) throws InterruptedException ({
MyService service = new MyService();
MyThread[] threadArray = new MyThread[3];
for (int i = 0; i1 < threadArray.length; i++) {



46 +» Java FHERE: O ESER

threadArray[i] = new MyThread (service);

}

for (int i = 0; i < threadArray.length; i++) {
threadArray([i].start();

}
}
Thread-2 1% 1430203721593
} Thread-1 HE#& 1430203721593
Thread-1 %57 1430203724593
ﬁr‘?‘@,ﬁ‘-%%ﬂu@ 2-5 ﬁﬁ,—j‘—\- R ead-2 R 1430203724593

Thread-0 #47R 1430203724593

SBT3 MIRaksE R e TR .

K 2-5 BEiTHER
2.1.6 7% getCount() B9EMH

J7#: getCount() FRIBCY AT HEAIAE .
&R A CountDownLatch_getCount (1) Java Wi H , €]&2& Run java fCHEUTTF .

package test.run;
import java.util.concurrent.CountDownLatch;
public class Run {

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

CountDownLatch count = new CountDownLatch(3);

System.out .println("main getCountl=" + count.getCount());
count .countDown () ;

System.out.println("main getCount2=" + count.getCount());
count.countDown () ;

System.out.println("main getCount3=" + count.getCount());
count .countDown () ;

System.out.println("main getCount4=" + count.getCount());
count.countDown () ;

System.out.println("main getCount5=" + count.getCount());
count.countDown () ;

System.out.println("main getCounté6=" + count.getCount()):;

getCount1=3
main getCount2=2
frain getCount3=1
main getCount4=0
main getCount5=0
main gecCount6=0

}
PEFFIBTTE RN 2-6 PR .

2.2 CyclicBarrier IfJ{i JHi

37 Cyclic i & % 4 ['saiklik,'siklik], 2. 165 0 E . 5115 Barrier & &
[beerio], ZTHE, XFMERIER.
% CyclicBarrier {4 CountDownLatch it BA (IR, i nl ASCHGBESFAFAYINGE,
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SR BER A, EAEET AL AR AE T AT G SR R B S5 i B bR, T RR
2 CountDownLatch —#f, UV ZHF— IR 5[FP
AT PHZERREYE , 2T RPN RANE 2-7 Fi7R.

2 CyclicBarrier fil Semaphore & CountDown-
Latch —#¢, R — 1 FLHEIE. ERF—HL
R H SR, HEF AR AR A (common
barrier point), JXELEFEMMISTHS H HARSERE, XA
5 00 F 5k AT LAdF CyclicBarrier 28 3 J7 {8 1 52 BH X
FERIIHEE, CyclicBarrier 2 ()48 2B [ 55 vl AFE H
FRLARHIZ TR “cyclic JEHA” IR,

Wt b B PR SCFE R A& B, CyclicBarrier
265 CountDownLatch 257E DN RE A SAHL, (HAE4HT Lid A —2 X 5.

1) CountDownLatch fEf]: —MERBEHELZNLE, Ffinfb—TRERHEZ LT
FAFANEZ 5 A BRI T .

2) CyclicBarrier FIfEH] : ZANERFEZ MM B ERF, (Ll —RBRERZAT, AL
HAMERF, FTLXEF CyclicBarrier ki, HHJE “BNERBZNE]" AL —REBBA T
1155, WIFTA MR BRERLATETY

%5 CountDownLatch Fll CyclicBarrier #5425 fF 0 DhaE, AT LA FH B = R BB 2 [ /Y
X5, i 2-8 Frw .

jip awaltl] © Int - CyclicHaryier

@ await(long timeout, TimeUnit unit) : int = CyclicEaryie]
® equals (Object obj) | boolean — Object

® getClass() : Class<?> - Object

B getNumberWaiting() @ int - CyclicBarrier
0 getParties() ! int - CyclicBarrier

[ hashCode() : int — Object

B 1sBroken() ! boolean - CyclicBarrier

@ notify () : woid - Object

 notifyAll () : woid - Ohject

@ reset() | void - CyclicBarrier

b toString() : String - Dbjuct

@ wait () : void — Dbjact

® wait (Long timeout) ! wvoid - Ubject

Fvait (Long timeout, int nanos) = wvoid - Object

[ 2-7 2§ Cyclic Barrier ()43 Jr g5 3%

CountDownLatch

CyclicBarrier

P 2-8 SIS Ji] A X5 i 1]
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M 2-8 13 F , CountDownLatch 2 1) 4# FH 1 B J& B3 4~ f8 22 ] T AH S5 6%, 1 Cyclic-
Barrier 9 FH % 00 2 W] 26 B AR5
Fl CountDownLatch 2548 [A], 2§ CyclicBarrier i8Nk

2.2.1 ¥IEER

1E CountDownLatch_test2 3 ext 7l H i~z s 51 L€, SCIAER . EMLIZIIEA S
#d A T N 4> CountDownLatch Xf %, MEEFFAYECITE5 M [oRE, RIS 22 HEB
Wy, JEWITEThEE By REAE W AR, b 30 B & CountDownLatch 283 50R
ATV, A SRS R0 T e R A A AR, B ARSI A% BE A AT DL SR AR 2
SCHLTIGE .

76 A 3 B Se R B Olb 55 1 BRI, 3 % AT LUKE CountDownLatch Fll CyclicBarrier 28 B 45
M.

BT H CyclicBarrierBegin, 7% S 4645 2255 9T A £R 2 A0 B ik [A] 45 41 R4t 45
BATHIRCR, B2 MyThread.java {50

package extthread;

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

public class MyThread extends Thread (
private CyclicBarrier cbRef;

public MyThread(CyclicBarrier cbRef) {
super () ;
this.cbRef = cbRef;

}

@Override
public void run() {
try {
Thread.sleep((int) (Math.random() * 1000));
System.out.println(Thread.currentThread().getName() + " 7o
+ System.currentTimeMillis()):
cbRef.await () ;
} cateh (InterruptedException e) {
e.printStackTrace();
} catch (BrokenBarrierException e) {
e.printStackTrace () ;
b

}
iz472& Run java {CHS T -
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package test.run;

import java.util.concurrent.CyclicBarrier;
import extthread.MyThread;

public class Run {

public static void main(String[] args) {

CyclicBarrier cbRef = new CyclicBarrier (5, new Runnable() {

public void run() {
System.out.printin(" 2#Z 7! »);

}

)i

MyThread|[] threadArray = new MyThread[5];

for (int i = 0; i < threadArray.length; i++) {
threadArray|[i] = new MyThread (cbRef) ;

}

for (int i = 0; i < threadArray.length; i++) {
threadArray[i] .start () ;

}

}

B

CyclicBarrier cbRef = new CyclicBarrier(5, new Runnable() {
public void run() {
System.out .println(* 2#Z 7! »);

P

b PR 3 B A 5 A Y parties [FAT %, gk
& S PMERBEEAT T cbRef WA await() G BRFA | 1417849494609

! 1417849494734

A LAgkSE M) FiEdT, ENXELBREL AR, — B
ERHERS.

BEFF BT R 2-9 fis .

TE_ b —AN S50 HP 28 F2 ) B parties DNEURAHE K, QIR LR EOK T parties FE - AE
AR AT AL BRWE 7

BIEMX A A H CyclicBarrierThreadBigParties, 2 ThreadA java fCR3H1F .

F 2-9 EfT45ER

package extthread;

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

public class ThreadA extends Thread {

private CyclicBarrier cbRef;
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public ThreadA(CyclicBarrier cbRef) ({

super () ;
this.cbRef = cbRef;

@Override
public void run() {
try {

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

+ System.
cbRef.await () ;

currentTimeMillis () + " Z#¥%F 2 Ngk&iasT ") ;

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

+ System.

currentTimeMillis() + " E2B¥%F 2 M4k&EEiT ") ;

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

e.printStackTrace

}
% Test java {UASUIF :

package test;

():

import java.util.concurrent.CyclicBarrier;

import extthread.Threada;

public class Test {

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

CyclicBarrier cbRef =
QOverride
public void run()

new CyclicBarrier (2, new Runnable() {

{

System.out.println(" 2&T! ");

}) i
for (int i = 0; 1 < 4
ThreadA threadAl

threadAl.start () ;
Thread.sleep (2000

}
FEFFIBITEE R

;oi++) o
= new ThreadA (cbRef) ;

)8

Thread-0 begin =1433640770453 % 45& 5 2 MEAEAT
Thread-1 begin =1433640772453 % #%5F 2 Mk&EAT

2%T!
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Thread-1 end =1433640772453
Thread-0 end =1433640772453
Thread-2 begin =1433640774453
Thread-3 begin =1433640776453
A%T!

Thread-3 end =1433640776453
Thread-2 end =1433640776453

BAEF 2 M EET
BE2E&EF 2 kR
EEEF 2 MRz
LEF 2 N EEAT

N

b= (=

BA%RF 2 M EEAT
B4%F 2 MEEEAT

MIBTTERRAE, T LASCH AT LU TRAORCR, Rt B 2 1z sh B s ih thak.

222 WIFRESEEMR getNumberWaiting() 75:E896EH

% CyclicBarrier BLAT FRRE B M, 1EAR R X M5
AATKGELE A Ik getNumberWaiting() #E175256, %7 EMER 2 REA AL EE S

FIIEBERER o

B4 FR A CyclicBarrier awaitAfterReset0 ) Java Wi H , & ThreadA java ZfRA3UNF -

package extthread;

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

public class ThreadA extends Thread {

private CyclicBarrier cbRef;

public ThreadA(CyclicBarrier cbRef) {

super () ;
this.cbRef = cbRef;
}

@override
public void run() {
try {
cbRef.await () ;

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

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

}

}
IBFTH Testjava fAFSUIF

package test;

import java.util.concurrent.CyclicBarrier;
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import extthread.ThreadA;
public class Test

public static void main(String[] args) throws InterruptedException {
CyclicBarrier cbRef = new CyclicBarrier(3);

ThreadA threadAl = new ThreadA (cbRef) ;
threadAl.start();~

Thread.sleep(500);

System.out.println (cbRef.getNumberWaiting());

ThreadA threadA2 = new ThreadA (cbRef) ;
threadA2.start () :

Thread.sleep(500) ;

System.out .println (cbRef.getNumberWaiting());

ThreadA threadA3 = new ThreadA (cbRef) ;
threadA3.start();

Thread.sleep (500) ;

System.out.println (cbRef.getNumberWaiting()) ;

ThreadA threadA4 = new ThreadA (cbRef) ;
threadAd.start () ;

Thread.sleep(500) ;

System.out.println (cbRef.getNumberWaiting()) ;

}

FIFIZAT )5 BCR I 2-10 FioR . |
MBFT 45 R K A, 2 CyclicBarrier (195 A R EE M, thatE ®2-10 E784%
parties (I{EL AT LAEE & 15 0,

2.2.3 FH CyclicBarrier 23LHMERMIE LR

2.2.2 FWELARIE CyclicBarrier XA FERE B, 7EAY ol £ 5 M4 TR R B
W%, f& B CyclicBarrier 28 EA T4 & M SC L 2 PR BLHY LR L K6
B MR H CyclicBarrier runl, f]&2$ MyService.java I UNTF .

package service;

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

public class MyService ({
private CyclicBarrier cbRef;

public MyService(CyclicBarrier cbRef) {
super () ;
this.cbRef = cbRef;
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public void beginRun() {
try {

long sleepValue = (int) (Math.random() * 10000);

Thread.sleep(sleepValue) ;

System.out.println(Thread.currentThread () .getName () +
+ System.currentTimeMillis() + " begin #% 1 K
+ (cbRef.getNumberWaiting() + 1));

cbRef.await () ;

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

@

+ System.currentTimeMillis() + " end M 1 MEL " 4+ v
+ cbRef.getNumberWaiting()) ;
Hheriiriel
sleepvValue = (int) (Math.random() * 10000) ;
Thread.sleep(sleepValue) ;
System.out.println(Thread.currentThread () .getName() + "
+ System.currentTimeMillis() + " begin ## 2 W&
+ (cbRef.getNumberWaiting() + 1));
cbRef.await () ;
System.out .println(Thread.currentThread () .getName() + " "
+ System.currentTimeMillis() + " end Hi% 2 B + n oo

+ cbRef.getNumberWaiting()) ;
} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace () ;
} catch (BrokenBarrierException e) {
// TODO Auto-generated catch block
e.printStackTrace () ;

}

B2 ThreadA java (S UIF .

package extthread;

import service.MyService;

public class ThreadA extends Thread {
private MyService service;
public ThreadA (MyService service) {

super () ;
this.service = service;

@Override
public void run() {
service.beginRun() ;

53
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L)

B2 Test.java fCRSUNF -

package test;

o Java FEGR: BOBESHER

*

import java.util.concurrent.CyclicBarrier;

import service.MyService;
import extthread.ThreadA;

public class Test {

public static void main(String(] args)

CyclicBarrier cbRef =

MyService service

ThreadA threadAl
threadAl.setName (
threadAl .start () ;

ThreadA threadA2
threadA2 .setName (
threadA2.start () ;

ThreadA threadA3
threadA3.setName (
threadA3.start () ;

ThreadA threadA4
threada4.setName (
threadAd.start () ;

= new MyService (cbRef) ;

= new
“A");

= new
"B") ;

= new
ncn) ;

= new
"Dy s

ThreadA (service) ;

ThreadA (service) ;

ThreadA (service) ;

ThreadA (service) ;

throws InterruptedException {
new CyclicBarrier(2);

¥

BB TE R

1433641140468
1433641140968
1433641140968
1433641140968
1433641142296
1433641142453
1433641142453
1433641142453
1433641143171
1433641146281
1433641146281
1433641146281
1433641150937
1433641151265
1433641151265
1433641151265

TNNWNWWAMNO»rPoOoP»oo¥

begin % 1 M1
begin M # 1 B8 2
end & 1 & 0
end & 1 B 0
begin ## 2 & 1
begin % 2 B & 2
end W#F 2 B 0
end % 2 B 0
begin % 1 i 1
begin & 1 FrE 2
end % 1ME 0
end & 1 B 0
begin #% 2 BB 1
begin % 2 P8 2
end ¥ 2 HB 0O
end % 2 B 0
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UL SE58 568 CyclicBarrier 25 parties fEA 1 3] 2, S5 FYKE AL 0 (93 #2, HIEPA Cyclic-
Barrier 28 BB AU T LAK I

HA£#2 ABCD 5 3|35 — B B Gl i A 24 & 4 AT RBZBEALIY, A ATRE A #1I B Bk —
BB, TEASE BRI S HE A M D, FHLTE A #l D /9 sleep(long) BB/, tEE
& sleep(long) IR /L E AL A, RS F— 1 BRBEATHE

2.2.4 7J3i%isBroken() AYfEF

751 isBroken() #rifi it 5t B2 B AL THIRE
181 H CyclicBarrier_run2, &2 MyService java {85 U0F

package service;

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

public class MyService {
private CyclicBarrier cbRef;

public MyService (CyclicBarrier cbRef) {
super () ;
this.cbRef = cbRef;

}

private void beginRun(int count) {
try {
System.out .println(Thread.currentThread () .getName ()
+ " BT ESHEMABETHLER )
if (Thread.currentThread().getName () .equals("Thread-2")) (
System.out.println("thread-2 X 7 *);
Thread.sleep(5000) ;
Integer.parselnt("a"):;
}
cbRef.await () ;
System.out.println (" #2| T, M 1) ;
System.out.println(Thread.currentThread() .getName() + " FlkR R, HEXRE "
+ count + " EH ");
} catch (InterruptedException e) {
System.out.println(" #f A7 InterruptedException e " + cbRef.isBroken());
e.printStackTrace();
} catch (BrokenBarrierException e) {
System.out.printlin(" # AT BrokenBarrierException e "
+ cbRef.isBroken());
e.printStackTrace() ;

}

public void testA() {
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BE SRS 3.4
for (int i = 0; i < 1; i++) {
beginRun(i + 1);

}

28 #2225 MyThread java {UFSHIF .

package extthread;

import service.MyService;

public class MyThread extends Thread ({
private MyService myService;
public MyThread(MyService myService)

super () ;
this.myService = myService;

@Override
public void run() {
myService.testA() ;

}
12172 Run.java fUES AN
package test;

import java.util.concurrent.CyclicBarrier;

import service.MyService;
import extthread.MyThread;

public class Run {

public static void main(String[] args) {
int parties = 4;
CyclicBarrier cbRef = new CyclicBarrier (parties, new Runnable() {

public void run() {
System.out.println (" #2 7! ");

)z
MyService myService = new MyService (cbRef) ;
MyThread|[] threadArray = new MyThread([4];

for (int i = 0; i < threadArray.length; i++) {
threadArray[i] = new MyThread(myService);
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threadArray[i] .start();

—~—

BFZfTaRmAE 2-11 fiw.

nread-1 9]7&3%1&A¥B§JTH9&EE
nread-2 B 7 EFHFEMALE T HRER
hread-3 | 7 EZHH M A B T HBER
nread-2i#% 7

[Exception in thread "Thread-2" java.lang.NumberFormatException: For input string: “a”

at java.lang.NumberFormatException.forInputString (NumberFormatException.java:48)
at java.lang.Integer.parselnt (Integer.java:447)

at java.lang.Integer.parselnt (Integer.java:497)

at service.MyService.beginRun (MyService.java:22)

At service MyService.testhA(MyService.java:41)

at extthread.MyThread.run (MyThread.java:16)

B 2-11 PR

MEFHEITERRE, A - TMEBHAREHE, WEMEBRNESR, FAEmiE
B T £,
B2 MyService java ML ANT

if (Thread.currentThread() .getName().equals("Thread-2")) {
System.out.println("thread-2 #%X7 *);
Thread.sleep (5000) ;
Thread.currentThread() .interrupt () ;

}

AR Jf B MO T interrupt() HHT .

BFBITER A 2-12 R .

MIBTTERKE, SMEBREIAT catch 15, Hr Thread-2 ZF2if A T Interrupted
Exception ] catch i3, HAth 3 A~4#2# A T BrokenBarrierException [ catch if/mj3k,

% CyclicBarrier X F £k #2 9 W interrupte Ab ¥ 2 ff F £ F 5 & £ 76 19 B 3K B2 &Y
(breakage model), EERINFA — L TrhWeE BT 7 RA, HMARAE
J5F e A5 55 15 (1 28 72t 2 41 Y BrokenBarrierException 5, # InterruptedException 5%, 3 H &
FFBe B R

2.2.5 75i% await(long timeout, TimeUnit unit) B35S H IS E A0S

77 await(long timeout, TimeUnit unit) )52 W SR 748 52 YR (8] 9 1A% parties (%R,
TR PP akse ) Fisdy, & 04AnE Haet, ML TimeoutException 5% .
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ead-1 | | £ {38 JEIN ARy &
nread-0 2| 7 EFFE M AR T HIGEN
ad-3 | 7 EFHFEMADE 7 HKER
ad-2 B| 7 EEFHFEM AR T HERER
h m-zi&ﬂé?
b /\Tlnceﬂtedlxcegtlon e true
ava.lang.InterruptedException
i BrokenBarrierException e true
Bt )\TBmkeanier!xceptian e true
i# \ T BrokenBarrierException e true
at java.util.concurrent.CyclicBarrier.dowait (CyclicBarrier.java:176)
at java.util.concurrent.CyclicBarrier.await (CyclicBarrier.java:327)
at service.MyService.beginRun (MyService.java:24)
at service MyService.testh (MyService,java:42)
at extthread.MyThread.run (MyThread.java:16)
java.util.concurrent.BrokenBarrierException
at java.util.concurrent.CyclicBarrier.dowait (CyclicBarrier.java:215)
at java.util.concurrent,CyclicBarrier,await (CyclicBarrier.java:327)
at service.MyService.beginRun (MyService. javu:l"l)
at service.MyService.testl (MyService.java:42)
at extthread.MyThread.run (MyThread. java:16)
ava.util.concurrent.BrokenBarrierExceprion
at java.util.concurrent.CyclicBarrier.dowait (CyclicBarrier.java:215)
at java.util.concurrent.CyclicBarrier.await (CyclicBarrier.java:327)
at service.MyService.beginRun (MyService.java:24)
at service.MyService.testhA (MyService.java:42)
at extthread.MyThread.run (MyThread.java:16)
java.util.concurrent .BrokenBarrierException
at java.util.concurrent.CyclicBarrier.dowait (CyclicBarrier.java:215)
at java.util.concurrent.CyclicBarrier.await (CyclicBarrier.java:327)
at service.MyService.beginRun (MyService.java:24)
at service.MyService.testl (MyService.java:42)
at extthread.MyThread.run (MyThread.java:16)

B 2-12 BHER

@I85 H CyclicBarrier_run3, B8 MyService.java fAASUNT :
package service;

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

import java.util.concurrent.TimeUnit;

import java.util.concurrent.TimeoutException;

public class MyService ({

public CyclicBarrier cyclicBarrier = new CyclicBarrier (3, mew Runnable()

@Override
public void run() {

System.out.println(" #IK%£X 7T " + System.currentTimeMillis());

}) i

public void testMethod() {
try {

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

+ System.currentTimeMillis()):;

if (Thread.currentThread() .getName () .equals("Thread-0"))

{

{
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System.out
.println("Thread-0 #4477 cyclicBarrier.await (5, TimeUnit.
SECONDS) ") ;
cyclicBarrier.await (5, TimeUnit.SECONDS) ;
}
if (Thread.currentThread().getName().equals("Thread-1")) {
System.out.println("Thread-1 #4777 cyclicBarrier.await ()");
cyclicBarrier.await () ;
}
System.out.println(Thread.currentThread () .getName() + " !
+ System.currentTimeMillis()):
nrrirtriily
} catch (InterruptedException e) {
System.out.println(Thread.currentThread () .getName ()
+ " ¥ catch (InterruptedException e)");
e.printStackTrace() ;
} catch (BrokenBarrierException e) {
System.out.println(Thread.currentThread () .getName ()
+ " # XN catch (BrokenBarrierException e)");
e.printStackTrace();
} catch (TimeoutException e) {
System.out.println(Thread.currentThread () .getName ()
+ " # A catch (TimeoutException e)");
e.printStackTrace() ;

}
KR INAE 2-13 iR,

MyThreadAj 53\ R L B ,“LM
[l : package exconread:
2

1 package extthread;
2

3 import service.MyService; 3 import service.MyService;

4 5 4
. 5 public class MyThreadh extends Thread { i 5 public class MyThreadB extends Thread {
6 i 6
7 private MyService service; T private MyService service;
& 8
o public MyThreadA (MyService service) o public MyThreadB (MyService service) {
10 super(); i 10 super();
11 this.service = service; ‘ 11 this.service = service;
a2 ! i 3
13 19
| 148 @Override 148 g0verride
15 public void run() ( i a1s public void run() {
16 service.testMethod () 16 service.testMethod () :
17 H 17 ¥
18 18
19 ) 19 )
20 20

B 2-13 LRBEENAH
iZ47 Run.java fABA0F

package test.run;

import service.MyService;
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import extthread.MyThreadA;
import extthread.MyThreadB;

public class Run {

public static void main(String[] args) throws InterruptedException {
MyService service = new MyService();
MyThreadA a = new MyThreadA (service) ;
a.start () ;
MyThreadB b = new MyThreadB (service);
b.start () ;

}
BRI sf T4 K 2-14 Bk

nread-1 B! 1418449245650
hread-0MUiT [ cyclicBarrier.await {5, TimeUnit.SECONDS)
mum-z!ﬁﬁ?cycucmuer await ()
Thread-0 it Acatcn (Tl.menu:!.lc!ptlan e)

ava.util. ion

Thread-1 i A\catch lBtuthartlerExcmxnn e)
at java.util.concurrent.CyclicBarrier.dowait (CyclicBarrier. Java:222)
at java.ucil.concurrent.CyclicBarrier.await (CyclicBarrier.java:399)
at service.MyService.testMethod (MyService.java:24)
at extthread,MyThresdh.yun (MyThreadA.java:16)

ava.util.concurrent.BrokenBarrierException

at java.util.cencurrent.CyclicBarrier.dowaxt (CyclicBarrier. java:21§)
at java.util.concurrent.CyclicBarrier. await(CyclicBarrier.java:327)
at service.MyService.testMethod (MyService. java:28)
at extthresd,MyTnreads.run (MyThreadB.java:16)

B 2-14 HEEHRE

2.2.6 J3i% getNumberWaiting() 1 getParties()

771 getNumberWaiting() FIVEF A JLMERBR C 2 B R 5 R .
Fik getParties() FIYE R HUS parties 48,
B0 H CyclicBarrier rund, fl#J MyService java fSiS 1T

package service;

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

public class MyService {

public CyclicBarrier cyclicBarrier = new CyclicBarrier (3, new Runnable()

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

+ System.currentTimeMillis());
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¥

public void testMethod () {
try {
System.out.println(Thread.currentThread() .getName() + " & »
+ System.currentTimeMillis());
if (Thread.currentThread().getName ().equals("C")) {
Thread.sleep (Integer.MAX_VALUE) ;
}
cyclicBarrier.await () ;
System.out .println (Thread.currentThread() .getName() + " FF#p! o
+ System.currentTimeMillis());
Wirrrrrirr/
} catch (InterruptedException e) {
e.printStackTracel() ;
} catch (BrokenBarrierException e) {
e.printStackTracel() ;

}
ARSI 2-15 FiR.

| 1 package extthread;
i 2
3 import service.MyService:

3 import service.MyService;

4

5 public class MyThreadA extends Thread {
3

3 import service.MyService;
4
5 public class MyThreadB extends Thread {

public class MyThreadC extends Thread (

6
7 private MyService service; private MyService service; § T private MyService service:
8 | -]
96 public MyThreadA (MyService service) { |
i
10 super(); i
s this.service = service;
112 H

public MyThreadB (MyService service) {
super () ;
this.service = service;

i

k2 poblic MyThreadC (MyService service) |
super();
this.service = service;

}

148 Boverride

als public void run() {
16 service.testMethod();
17 }

Boverride

public void run() {
service.testMethod() ;

}

@0verride

public void run() {
service.testMethod() :

1

B 2-15  LRAAIHS
Pk Run.java SRS 4F .

package test.run;
import service.MyService;
import extthread.MyThreadA;

import extthread.MyThreadB;
import extthread.MyThread(C;

public class Run {
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public static void main(String[] args) throws InterruptedException ({
MyService service = new MyService();
MyThreadA a = new MyThreadA (service);
a.setName ("A") ;
MyThreadB b = new MyThreadB(service) ;
b.setName ("B") ;
MyThreadC c = new MyThreadC(service) ;
c.setName("C");

a.start () ;
b.start () ;
c.start();

Thread.sleep(2000) ;

System.out.println(" BB % # parties M A
+ service.cyclicBarrier.getParties());

System.out.println(" ZEFRAEHEHEBNKY,

+ service.cyclicBarrier.getNumberWaiting());

}

B r&#' 1416971858843

BB i T4 R 2-16 fiw . c R 1416971858843

227 Tikreset()

Tk reset() WIFE A& B HRRE
@I H CyclicBarrier_run5, A& MyService.java {CH341F .

package service;

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

public class MyService {

public CyclicBarrier cyclicBarrier = new CyclicBarrier (3, new Runnable()

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

+ System.currentTimeMillis());
¥

public void testMethod () {
try {
System.out .println(Thread.currentThread() .getName() + " ##&!
+ System.currentTimeMillis());
cyclicBarrier.await();
System.out.println(Thread.currentThread() .getName() + " =54
+ System.currentTimeMillis());



#92% CountDownLatch #1 CyclicBarrier RIfEF ¢ 63

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

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

}

A E 2-17 FioR.

[ @) MyThreadAjava 22

'g
E

package extthread;

5

1
2
. 2 import service.MyService: 3 import service.MyService;
4 i 4
| 5 public class MyThreadA extends Thread ( 5 public class MyThreadC extends Thread {
"6 6
§ 7 private MyService service; private MyService service; 17 private MyService service;
B 8
| 98 public MyThreadA (MyService service) { public MyThreadB (MyService service) { public MyThreadC(MyService service) {

p
5
i

super () ;
this,service = service;

super () ;
this.service = service;

super():
this.service = service;
3

-
N

] ]

w
- oW A

2

1461 @override
~15 public void run() (

16 service.tescMethod () ;
_J.'? ¥

@Overzide
public void run() {
service.testMethod (}:

148 Roverride

. public void run() (
service.testMethod () ;

1

19 )
20

S e ®Iaw

Kl 2-17 LRBEMAH
I Run.java {CISANF .

package test.run;

import service.MyService;

import extthread.MyThreadA;
import extthread.MyThreadB;
import extthread.MyThreadC;

public class Run {

public static void main(String[] args) throws InterruptedException {
MyService service = new MyService();
MyThreadA a = mew MyThreadA (service) ;
a.setName ("A") ;
MyThreadB b = nmew MyThreadB(service) ;
b.setName ("B") ;
Il %42 ¢ REHML
a.start () ;
b.start () ;

Thread.sleep(2000) ;
service.cyclicBarrier.reset () ;
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BT8R mE 2-18 iR,

A T 1417850892281
B R 1417850892281
|java.util.concurrent.BrokenBarrierException

at jsva.util.concurrent.CyclicBarrier.dowait (CyclicBarrier.java:215)
at java.util.concurrent.CyclicBarriser.awvait (CyclicBarrier.java:327)
at service.lyService.testlethod (MyService.java:20)

at extthread.NyThreadl.run{MyThreadAd. java:16)
ljava.util.concurrent.Brok BarrierException

at java.util.concurrent.CyclicBarrier.dowait (CyclicBarrier.java:215)
at java.util.concurrent.CyclicBarrier.await (CyclicBarrier.java:327)
at service,Nydervice.testMechod (MyService. java:20)

at extthread.MyThreadB,run(MyThreadB. java: 16)

K 2-18 HitREE
R EEE, 2 &R Broken ¥ .

2.3 ATEEE;

A= FEEAN P T CountDownLatch, CyclicBarrier iX B9 4~ 28 ) f# F, i | CountDown-
Latch 28 7] 452 L Ff A (0 O R AR S 1500 5 R, 1T CyclicBarrier 28 AT LU ) 2048 H.AH
SR P R BBCR, X BN AT AN o8 b SE R R R R 2 (B i R 204k, X nd
G AT RO B 4% B A
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Phaser B9 |

i# i {# FH CyclicBarrier 2 £ Y T CountDownLatch 2% () f ff il 250, {H AR w] 750 19 12,
CyclicBarrier 28 f J&: 45 — 46 { B E (9 HFE, AR BT LA Sh A& I parties 7140, #H —K
await() AL 5 1A parties 114, FTLAFE JDKL.7 H#idin 7 —A~2A %% 4 Phaser (35K
fR DX AL ()

2 Phaser 945 API Qnf 3-1 FR .

arriveJ ! int - Phaser
arriveAndAwaitAdvance ) @ int - Phaser
erriveAndDeregister ) | int - Fhascer
awaitAdvance (int phase) . int - Phaser

awaitAdvancelnterruptibly (int phase) : int - Phaser
awaitAdvenceInterruptibly (int phase, long timeout, TimeUnit unit) : int - Fhases
bulkRegister (int parties) | int - FPhaser

equels (Object obj) : boolean - Object

forceTermination() : void - Fhaser

getArrivedParties() ! int - Phaser

getClass () : Class<?> - Objact

getParent () : Phaser - Phaser

getPhase() : int -~ Phaser

getRegisteredParties() © int - Phaser

getRoot () : Phaser — Fhsser

getUnarrivedParties () : int - Phaser

heshCode () : int - Object
isTerminated() : boolean ~ Phaszer
notify() : wvoid - Ubject
notifyAll () : woid — Object
register J © int - Fhaser
toString() : String — Phaser
wait() © void - Object

wait (long timeout) | woid - Object

[ 3-1 2 Phaser [ API 5|3
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E J5 T B B 958 A 23 Phaser 28 of B 7 vk, A %48 Phaser 25 i {ff Fl B o0 4 2 4
JDK - & A0 A B HIHE 5

g Pls:r 0
@ ~ Phaser (int)
“ P A e
3.1 Phaser ifJ{i i " Fne a5
® register 0  int
e " . . q @ bulkRegister (int) | int
H45] Phaser () & & N ['feiza], " CHEIF N & wriwd) : bos
@ arriveAndDeregister () = int
BHdr. BHBXADIAREREDFL b MH S sisdhpitiing]

A o= ¥ @ awaitAdvenceInterruptibly(int)  int
E/J 2 {EE Java 1*[:] = EP 2 ‘Lz;g%ﬂ; JDK1'7 }ﬁqiq: @ nniu.dvuu:eh\:err:;’:x:;;(:::, long, Timelnit) & imt
B, BRI, % JIDK S b S

: etRegisteredParties() = int
1.7 mﬁjx : ge:krived?u* ies() @ in
’ . _ @ :ellﬁnrnved?:rtics 0 :m
9% Phaser A 7765 RN 3-2 Firs, " FiAHG | e
@ getRoot Phaser
2K Phaser X iU BRAE RINIESRAE (8 idamisatad : bosiuse
i « toString ring

[ 3-2  Eclipse " RAHLIE J5 91 3%
3.2 2K Phaser [] arriveAndAwaitAdvance() Jy iEig 1

711 arriveAndAwaitAdvance() f1E F 55 CountDownLatch 285 ) await() J5 i KAk —FE,
I T B AR RERTE , arrive REIAAIE R, wait BEFFHER, 1M advance B AL,
MR, FFUBITXAN LR SR L BA R, SR —Btn, %
SR S5 AR ) R — A B R4k ST o

A O AT AR RERT DA B, 2K Phaser HA W E ZFREITNER, A XL FHREEFET
“FRE” WVER, B RE—TREESHRE, RS, REHEEREAE —FRBR AR,
LTI R )G, Boh R X4kEE LT T, VLB Phaser 285 CyclicBarrier X7 IhfE LA &
B, FHEMTREH Phaser LI — RSB LB A,

B EM A 935 H Phaser_testl, A% PrintTools.java 28{CHS U

package tools;
import java.util.concurrent.Phaser;
public class PrintTools {
public static Phaser phaser;
public static wvoid methodA() {
System.out.println(Thread.currentThread() .getName() + " Al begin="
+ System.currentTimeMillis());
phaser.arriveAndAwaitAdvance() ;
System.out.println(Thread.currentThread() .getName() + " Al end="

+ System.currentTimeMillis());

System.out.println(Thread.currentThread () .getName() + " A2 begin="
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+ System.currentTimeMillis());
phaser.arriveAndAwaitAdvance();
System.out.println(Thread.currentThread () .getName() + " A2 end="

+ System.currentTimeMillis());

public static void methodB() {

try {
System.out.println(Thread.currentThread() .getName ()

+ System.currentTimeMillis());
Thread.sleep (5000) ;
phaser.arriveAndAwaitAdvance() ;
System.out.println(Thread.currentThread() .getName() + " Al end="
+ System.currentTimeMillis());

Al begin="

+
=

System.out.println(Thread.currentThread() .getName() + " A2 begin="
+ System.currentTimeMillis());

Thread.sleep(5000) ;

phaser.arriveAndAwaitAdvance() ;

System.out .println(Thread.currentThread() .getName() + " A2 end="
+ System.currentTimeMillis());

} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace() ;

}
RBEACHS I 3-3 FiR.

LI X

1 package extthread: . i 1 package extthread; afa 1 package extthread:
z ¥ 2| 21
Z%import java.util.concurrent.Phaser: 3%import java.util.concurrent.Phaser: = i¥import java.util.concurrent.Phaser;
4 E 4 4,
5 dmport tools.PrintTools; 5 dmport tools.PrintTools: 5 dmport toals.PrintTools:
& N 6! fE 6
7 public class Threadi extends Thread ( ‘i 7 public class ThreadB extends Thread ( o 7 public class ThreadC extends Thread |
8 8. g
E 9 private Phaser phaser; . " ER private Phaser phaser; -} private Phaser phaser;
i 1 i it 10
115 public ThreadA(Phaser phaser) { 111 public ThreadB(Phaser phaser) { b 116 public ThreadC(Phaser phaser) (
12 super () : 2 12 super () =2 12 | super () :
13 this.phaser = phaser: L 13 | this.phaser = phaser; ;“ 13 | this.phaser = phaser:
14 ) 14 ) 3 14 )
15 15 | 3 15
B 165 public veid run() | i 165 public veid run() ( -t public void run() (
e L7 PrintTools.methodd () : ! 17 PrintTools.methodA() ; i 17 ! PrintTools.methodB() :
18 ) 18 ) 5 gl )
19 19 9
20 ) 20 ) 0
21 1 i 21 |

B33 ARREA

i2472¢ Run.java fCRSA0F .

package test;
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import java.util.concurrent.Phaser;

import tools.PrintTools;
import extthread.ThreadA;
import extthread.ThreadB;
import extthread.ThreadC;

public class Run {
public static void main(String[] args) ({
Phaser phaser = new Phaser (3);
PrintTools.phaser = phaser;

ThreadA a = new ThreadA (phaser) ;
a.setName ("A") ;
a.start () ;

i

ThreadB b = new ThreadB(phaser) ; begin=1417853146703

A
b.setName ("B") ; B Al begin=1417853146703

‘ C begin=1417853146703

b. atarrlls c end=1417853151703

B end=1417853151703

ThreadC ¢ = new ThreadC (phaser) ; A end=1417853151703

L B A2 begin=1417853151703

g - setliame| HCM) ; C A2 begin=1417853151703
c.start(); L k2 begin=1417853151703

) c end=1417853 156703

A end=1417853 156703

} B end=1417853 156703

P BT MRCR U 3-4 Fis o
K 3-4 BfTE5R

3.3 K Phaser [¥] arriveAndAwaitAdvance() Jj i 2

AT SR {# H J7 ¥ arriveAndAwaitAdvance() AT SER:, SEE Y H AR BLR YIRS 2
B, REEMHIRE, A9 TFiE T,
A g8 W 3 B #9500 H Phaser testl 1, £ 37 H Phaser testl H ) J7 18 i3 & %l | Phaser
testl 1 JiHH,
P PrintTools.java XA UNF
package tools;
import java.util.concurrent.Phaser;
public class PrintTools {
public static Phaser phaser;
public static void methodA() {
System.out .println(Thread.currentThread() .getName() + " Al begin="

+ System.currentTimeMillis());
phaser.arriveAndAwaitAdvance() ;
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System.out.println(Thread.currentThread () .getName() + " Al end="
+ System.currentTimeMillis());

System.out.println(Thread.currentThread() .getName() + " A2 begin="
+ System.currentTimeMillis());
phaser.arriveAndAwaitAdvance() ;
System.out.println(Thread.currentThread () .getName() + " A2 end="
+ System.currentTimeMillis());
}

public static void methodB() ({
try {
System.out.println(Thread.currentThread() .getName() + " Al begin="
+ System.currentTimeMillis());
Thread.sleep (5000) ;
phaser.arriveAndAwaitAdvance () ;
System.out.println(Thread.currentThread() .getName() + " Al end="
+ System.currentTimeMillis());
} catch (InterruptedException e) {
// PTODO Auto-generated catch block
e.printStackTrace() ;

&

EA A1 begin=1417854401187
1: A1 begin=1417854401187
ic A1 begin=1417854401187

41 end=14178544061687
iv A1  end=1417854406187
fB A1  end=1417854406187
|B AZ begin=1417854406167
|3 42 begin=1417854406187

}

R AT 5 BRI 3-5 FTR .

MBITE R KE, WL C, WaikiEshb C,
iR T AR, FEUGH M ILIEAREE W 464, Xk
PSR REEER), ERLAHR T AL, H
KR C UXIAT T — K arriveAndAwaitAdvance() 77 i S EUXFER B TS 58, IEnIATA]
PLYZERR C AMSINT —40 M B8, A —4 “HEEYLTE” AIhEEvR? ffF Phaser 257] LU
T

Kl 3-5 BfraiR—HRFERPRE

3.4 K Phaser (1) arriveAndDeregister() Jj il

77 arriveAndDeregister() (I4E H R 241268 Gash i) B H3E, I BL{# parties {6
W1,

B M i F /950 H Phaser_test2, K531 H Phaser _testl 1 #9525 Phaser test2
WHEA,

B2 PrintTools.java 2L 40F .

package tools;

import java.util.concurrent.Phaser;
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public class PrintTools {

public static Phaser phaser;

public static void methodA() {

System.out

.println(Thread.currentThread () .getName ()

+ "

Al begin="

+ System.currentTimeMillis());
phaser.arriveAndAwaitAdvance () ;

System.out.

println(Thread.currentThread () .getName() + " Al end="

+ System.currentTimeMillis());

System.out.

println(Thread.currentThread() .getName() + " A2 begin="

+ System.currentTimeMillis());
phaser.arriveAndAwaitAdvance() ;

System.out.

println(Thread.currentThread () .getName () A2 end="

+ System.currentTimeMillis());

public static void methodB() {

try {

System.

Thread.
System.

phaser

currentThread () .getName() + " AL  end=" R 30
: i 5 X 4 A1 begin=1418284899484
+ System.currer}tTlmeMlllls ()); l5 11 begin-1418204899484
} catch (InterruptedException e) { fc 21 begin=1418284899484
// PTODO Auto-generated catch block ha: 3
e.printStackTrace() ; [ 2

}

FEFZATIE BRI 3-6 fix.

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

sleep(5000) ;

out.println("A: "

+ " Al begin="

+ phaser.getRegisteredParties());

.arriveAndDeregister();
System.
getRegisteredParties());
System.

out.println("B: " + phaser.

out .println(Thread.

SRECES

A1 end=1418284904484
end=1415284904484
B A1  end=1418284904484
l2 32 pegin=1a18284504484
B A2 begin=1418284004484
ln 22 end=1418284904484
B 22  end=1418284904484

| 3-6 BITEER

3.5 2% Phaser [ getPhase() Fil onAdvance() Ji ikilig

J71: getPhase() FRELAYE O 2 B3R5 JLABrBRL o
B HER ] (037 B Phaser test3, B ThreadA java 2SRES 41T

package extthread;

import java.util.concurrent.Phaser;

public class ThreadA extends Thread ({
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private Phaser phaser;

public ThreadA(Phaser phaser) {
super () ;
this.phaser = phaser;

public void run() {
System.out.println("A begin");
phaser.arriveAndAwaitAdvance() ;
System.out.println("a end phase value=" + phaser.getPhase());

System.out.println("A begin");
phaser.arriveAndAwaitAdvance () ;
System.out.println("A end phase value=" + phaser.getPhase());
System.out.println("A begin");
phaser.arriveAndAwaitAdvance () ;
System.out.println("A end phase value=" + phaser.getPhase());
System.out.println("A begin");

phaser.arriveAndAwaitAdvance () ;
System.out.println("a end phase value=" + phaser.getPhase()):

}

121726 Run.java fURSANF

package test;

import java.util.concurrent.Phaser;

import extthread.ThreadA;

A end phase value=1

public class Run { begin
public static void main(String[] args) { be;:: phase valuas=z
Phaser phaser = new Phaser(1l); end phase value=3

ThreadA a = new ThreadA (phaser) ; begin
a.start(); end phase value=4

}

BIFE17)E MBCRINE 3-7 Bis.
75 onAdvance() 4 FT A28 15 ) 7 Bt iof Bl 1 o
B il 935 H Phaser onAdvance, Z5{RUASUWIT

B 3-7 BITER

package service;

import java.util.concurrent.Phaser;
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public class MyService {
private Phaser phaser;

public MyService (Phaser phaser) {
super () ;
this.phaser = phaser; .

public void testMethod() {
try { )
System.out.println("A begin ThreadName="
+ Thread.currentThread () .getName ()
+ n "
+ System.currentTimeMillis());
if (Thread.currentThread().getName().equals("B")) {
Thread.sleep(5000) ;
}
phaser.arriveAndAwaitAdvance() ;
System.out.println("A end ThreadName="
+ Thread.currentThread() .getName() + " end phase value="
+ phaser.getPhase() + " " + System.currentTimeMillis());
"Hritririrrs
System.out.println("B begin ThreadName="
+ Thread.currentThread () .getName ()
W " "
+ System.currentTimeMillis());
if (Thread.currentThread() .getName () .equals("B")) {
Thread.sleep(5000) ;
}
phaser.arriveAndAwaitAdvance() ;

System.out.println("B end ThreadName="
+ Thread.currentThread() .getName() + " end phase value="
+ phaser.getPhase() + " " + System.currentTimeMillis());

Wrrtrtrrt
System.out.println("C begin ThreadName="
+ Thread.currentThread () .getName ()
=4 " "
+ System.currentTimeMillis());
if (Thread.currentThread() .getName().equals("B")) {
Thread.sleep(5000) ;
}
phaser.arriveAndAwaitAdvancel() ;
System.out.println("C end ThreadName="
+ Thread.currentThread() .getName() + " end phase value="
+ phaser.getPhase() + " " + System.currentTimeMillis());
} catch (InterruptedException e) {
e.printStackTrace() ;

}
LAAA A 3-8 PR,
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i package exvthread;

import service . MyService:

public class ThreadA extends Thread {

E] private MyService myService;

public ThreadA(MyService myService) {
super() ;

i this.myService = myService;
14 )

158 public void run() { s
17 myService.testMethod () ;
18

19 )

. 20

2y 'y

% 3% Phaser NfER

import service MyService:
public class ThreadB extends Thread |(
private MyService myService;
public ThreadB (MyService myService) {
super():
this.myService = myService;
}

“1gs public void run{() {
myService.testMethod () ;

& 3-8
12172 Run.java fCAS 0T -

package test;
import java.util.concurrent.Phaser;

import service.MyService;
import extthread.ThreadA;
import extthread.ThreadB;

public class Run {
public static void main(String(] a
Phaser phaser = new Phaser (2)
protected boolean onAdvanc
System.out

RS

rgs) {
{

e(int phase, int registeredParties)

4
0‘0

{

73

.println("protected boolean onAdvance(int phase, int registered

Parties) #iff!

return true;

R

MyService

ThreadA a =
a.setName (
a.start ();
ThreadB b =

/BB true 7 %% 7, Phaser 2% / HBWHRE
/| Bl false M| Phaser 4 & T4E

service = new MyService (phaser);

new ThreadA(service);
NA")’.

new ThreadB(service);

b.setName("B") ;
b.start();
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B iEfTIE KRR INE 3-9 Fizm.

MATERGERKE, L A RE/RT 1 RSB, MEHA BRI RER, #RPGEST
Ep, 272 A AP R4, X2 onAdvance i& [F] true RCE, BUHBERE.

B Run.java FFRHAESTT

Phaser phaser = new Phaser (2) {

protected boolean onAdvance (int phase, int registeredParties) {
System.out

.println("protected boolean onAdvance(int phase, int registered
Parties) #EA! ");
return false;

/I BB true %47, Phaser A% / HERHKRA
// R false Ml Phaser # & T4

}i

& [{E B Y, return false
P B T4 R A 3-10 iR,

A begin ThreadName=A 1418454416721
A begin ThreadName=B 1418454416721
A begin ThreadName=A 1418454085295 boolean onk (4int phase, int registeredParcies)HifMH!
A begin ThreadName=B 1418454089295 a end ThreadName=B end phase value=1 1418454421722
protected boolean onhdvance (int phase, iat recucn:edhrue')u“ﬁl A end ThreadName=A end phase value=] 1418454421722
A end ThreadName=B end phase value=-2147483647 1418454094295 B begin ThreadName=B 1418454421722
B begin ThreadName=8 1418454094295 B begin ThreadName=a 1416454421722
A end ThresdName=A end phase value=-2147483647 1418454094295 boolean {int phase, int registeredParties)ifiiff!
B begin ThreadName=A 1418454094295 B end ThreadName=B end phase value=2 1418454426722
B end ThreadNamesA end phase value=-2147483647 1418454094295 B end ThreadName=R end phase valus=2 1418454426722
€ begin ThreadName=A 1418454094295 € begin ThreadName=8 1418454426722
€  end ThrecadNeme=A end phase value=-2147483647 1418454094295 € begin ThreadName=A 1418454426722
B end ThreadName=B end phase value=-2147483647 1418454099295 P boolean (int phase, int registeredParcies)ifififi!
C begin ThreadName=B 1418454099255 €  end ThreadName=B end phase value=3 1418454431722
C  end end phase value=-2147383647 1418454104296 € end ThreadName=A end phase value=3 1418454431722

B 3-9 BREEThRERIBGH  3-10 BEEEshRBgksLfd A

3.6 K Phaser [ getRegisteredParties() J7 ik il register() g

J getRegisteredParties() KA M parties (i .
BFT—WR T B register () SEBIASTRIN—™ parties {H.
B 95 H Phaser_test4, A& Run.java ZACHSLIT
package test;
import java.util.concurrent.Phaser;
public class Run {

public static void main(Stringl[] args) {

Phaser phaser = new Phaser(5);

System.out.println(phaser.getRegisteredParties());

phaser.register();



System.

phaser.
System.

phaser.
System.

phaser.
System.

}

a7 e AR A 3-11 frrs.

3.7 K Phaser

771 bulkRegister() A] LA EHE N parties %04 .

% 3% Phaser fIEM <+ 75

out .println(phaser.getRegisteredParties()):

register():
out .println(phaser.getRegisteredParties());

register();
out .println(phaser.getRegisteredParties());

register();
out.println(phaser.getRegisteredParties());

i) bulkRegister() Jjj {0k

%l 3-11

B
5
5B

B FI 0995 E Phaser testd 1, B Run.java 25(LA 40T

package test;

import java.util.concurrent.Phaser;

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

Phaser
System.

phaser
System.

phaser
System.

phaser
System.

phaser
System.

}

B EATE BRI E 3-12 B,

.bulkRegister (10);

phaser = new Phaser(10);
out.println(phaser.getRegisteredParties());

.bulkRegister (10) ;

out.println(phaser.getRegisteredParties());

.bulkRegister (10) ;

out.println(phaser.getRegisteredParties());

.bulkRegister (10) ;

out.println(phaser.getRegisteredParties());

out.println(phaser.getRegisteredParties()):;

A 3-12 BiT5 %R

3.8 K Phaser [1] getArrivedParties() Fil getUnarrivedParties() Jy il

J71% getArrivedParties() K75 £ 28 {d 1) parties %8,
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Ji': getUnarrivedParties() 2K15 A 94l FH Y parties >4 .
I YT H Phaser_testS, ZkFE2¢ MyThread.java {CFSANT

package extthread;

import java.util.concurrent.Phaser;

public class MyThread extends Thread |
private Phaser phaser;

public MyThread(Phaser phaser) {
super () ;
this.phaser = phaser;

public void run() {
System.out.println(Thread.currentThread() .getName() + " Al begin="
+ System.currentTimeMillis());
phaser.arriveAndAwaitAdvance() ;
System.out.println(Thread.currentThread() .getName() + " Al end="
+ System.currentTimeMillis());

}

A3 Run.java AL ANF .

package test;

import java.util.concurrent.Phaser;
import extthread.MyThread;

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

Phaser phaser = new Phaser(7);

MyThread[] myThreadArray = new MyThread[5];

for (int i = 0; i < myThreadArray.length; i++) {
myThreadArray[i] = new MyThread (phaser);
myThreadArray (i].setName ("Thread" + (i + 1));
myThreadArray (i].start();

}
Thread.sleep(2000);
System:out.pr:.r.xtln( B.%8x%: » + phaser. .| L
getArrivedParties()); areadl Al begin=141785517
System.out.println(* #k#ik: * + phaser. hreadS Al begin=1417855173187
getUnarrivedPart ies()); hread4 A1 begin=1417855173187
hread3 Al begin=1417855173187
IThread2 Al begin=1417855173187
} Eiﬂl‘t: 5
) PREIE: 2

RFIE1T IR BIRCR AN 3-13 P, B 3-13  BIT4ER
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3.9 K Phaser (1 arrive() Jj LA 1

J7¥k arrive() (IVE H 8 parties EIN 1, I HASTEFRBEAL R, L3R Ao/ gk 42
1517, JFH Phaser 2545 1180 B IIRE .
B A0 H Phaser test6 1, & Run.java FSCALANTF .

package test;
import java.util.concurrent.Phaser;
public class Run {

public static void main(String[] args) {
Phaser phaser = new Phaser(2) {
protected boolean onAdvance (int phase, int registeredParties) {
System.out.println(" 2| 7 k#it! phase=" + phase
+ " registeredParties=" + registeredParties);
return super.onAdvance (phase, registeredParties);
Yi
ki
System.out.println("Al getPhase=" + phaser.getPhase()
+ " getRegisteredParties=" + phaser.getRegisteredParties()
+ " getArrivedParties=" + phaser.getArrivedParties()):
phaser.arrive () ;
System.out.println("Al getPhase=" + phaser.getPhase()
+ " getRegisteredParties=" + phaser.getRegisteredParties()
+ " getArrivedParties=" + phaser.getArrivedParties());

System.out.println("A2 getPhase=" + phaser.getPhase|()
+ " getRegisteredParties=" + phaser.getRegisteredParties()
+ " getArrivedParties=" + phaser.getArrivedParties());
phaser.arrive () ;
System.out.println("A2 getPhase=" + phaser.getPhase/()
+ " getRegisteredParties=" + phaser.getRegisteredPartiest()
+ " getArrivedPart ies=" + phaser.getArrivedParties()):;
Wilrrirriillrilrly

System.out.println("Bl getPhase=" + phaser.getPhase /()
+ " getRegisteredParties=" + phaser.getRegisteredParties()
+ " getArrivedParties=" + phaser.getArrivedParties()):;
phaser.arrive () ;
System.out.println("Bl getPhase=" + phaser.getPhase()
+ " getRegisteredParties=" + phaser.getRegisteredParties()
+ " getArrivedParties=" + phaser.getArrivedParties());

System.out.println("B2 getPhase=" + phaser.getPhase ()
+ " getRegisteredParties=" + phaser.getRegisteredParties()
+ " getArrivedParties=" + phaser.getArrivedParties());
phaser.arrive () ;
System.out.println("B2 getPhase=" + phaser.getPhase ()
+ " getRegisteredParties=" + phaser.getRegisteredParties()
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¥ getArrivedParties="
Hiritit17r1i447

System.out.println("Cl getPhase=

+ phaser.getArrivedParties());

" + phaser.getPhase()

+ " getRegisteredParties=" + phaser.getRegisteredParties()

4+ "

getArrivedParties="
phaser.arrive();
System.

+ getArrivedParties="

System.
+ " getRegisteredParties
+ " getArrivedParties="

phaser.arrive () ;

System.

+

+ getArrivedParties="
Wititririrrire?

}

P47 Ia MSER iE 3-14 Fk.

77 ¥ arrive() f9 I BE J& fif getArrivedParties() 11

BOm 1, AR H AR R K5

1 & R 29 H B getArrivedParties=0 )iz
S FrLART LA Y Phaser 284E 28 i BF B i I

e
HHRRERE

3.10

out.println("Cl getPhase="
+ " getRegisteredParties="

out.println("C2 getPhase="

out.println("C2 getPhase="
" getRegisteredParties=

+ phaser.getArrivedParties());

+ phaser.getPhase()

+ phaser.getRegisteredParties()
+ phaser.getArrivedParties());
+ phaser.getPhase()
=" + phaser.getRegisteredParties()
+ phaser.getArrivedParties());

+ phaser.getPhase ()
+ phaser.getRegisteredParties()
+ phaser.getArrivedParties());

Al getPhase=0 getRegiateredParties=2 getArrivedParties=0
M getPhase=0 qetleqlutered?ur:l:a—Z getArrivedParties=1
ties=2 getArrivedParties=1

ilﬁTiﬁlﬂ' puue-o registeredParties=2
A2 getPhase=l getRegisteredParties=2 getArrivedParties=0
Bl getPhase=1 getRegisteredParties=2 getArrivedParties=0
Bl getPhase=1 getRegisteredParcies=2 getArrivedParties=1
B2 getPhase=1 getRegisteredParties=2 getArrivedParties=1

FATFIBTL! phase=1 registeredParties=2
B2 getPhase~=2 getRegisteredParties=2 getArrivedParties=0
C1 getPhase=2 getRegisteredParties=2 gecArrivedParties=0
€1 get tes=1
getPhase=2 getRegisteredParties=2 getArrivedParties=1

QIET*Ili'I' phase=2 registersdParties=2
cz2 g ies=2 gecArrivedParties=0

ties=2 g 1

& 3-14 B1T45R

% Phaser (1] arrive () Ji {500k 2

A HISER B AR R S T RO i, ZRFE A F1 B AR 2 SFREIRA
B 935 B Phaser test6 2, &2 MyService.java fUAS U

package service;
import java.util.concurrent.Phaser;
public class MyService {

public Phaser phaser;

public MyService(Phaser phaser) {
super() ;
this.phaser = phaser;
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public void testMethodA() {

try {

System.

Thread.
System.
phaser.
System.

System.
Thread.

phaser.
System.

System.

Thread

phaser.
System.

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

sleep(3000) ;

out.println(phaser.getArrivedParties());
arriveAndAwaitAdvance () ;

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

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

sleep(3000);

arriveAndAwaitAdvance () ;
out.println(Thread.currentThread() .getName ()
+ System.currentTimeMillis());

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

.sleep(3000);

arriveAndAwaitAdvance () ;
out .println (Thread.currentThread() .getName ()
+ System.currentTimeMillis());

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

public void testMethodB() {
System.out.println(Thread.currentThread().getName() + "
+ System.currentTimeMillis());
phaser.arrive() ;
System.out.println(Thread.currentThread() .getName() + "
+ System.currentTimeMillis());

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

phaser.arrive() ;

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

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

phaser.arrive();

System.out.

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

+ System.currentTimeMillis());

}

LR IME 3-15 P

" begin

end

+ " begin

end

+ " begin

begin

end

begin

end

begin

end

end

Al

Al

A2

A2

A3

A3

Al

Al

A2

A2

A3

A3
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e |
-

i package extthread;
2

3 limport service MyService;

4

i S public class ThreadB extends Thread (

:'uch'-uzﬁmd;_ package extthread:

w A

3 import service.MyService;

L]

|| 5 public class ThreadA extends Thread (
6

;imnrc service.MyService;

oo

;pnhllo class ThreadC extends Thread {

o

i 1 private MyService myService; private MyService myService: private MyService myService;
2 3

public ThreadA (MyService myService)

10 super () ;

11 this.myService = myService:

5 3 &

&

public ThreadB(MyService myService)
super();
this.myService = myService;

public ThreadC (MyService myService) (
super () ;
this.myService = myService;

1

uz-—ot04

}

1 gOverride
public void run() (

myService.testMethodA () ;

1480 @0verride
S | public void run() {
myService.testMethodB () ;

148 g0verride
“ public void run() |
myService, testMethodA ()

€|
ql
8|
98
ol
1
2 }
3
48
5
E!
7 |

1
2 1
8 H
19 )
20 |

3-15 R
12173 Run java RS U0F

package test;
import java.util.concurrent.Phaser;

import service.MyService;
import extthread.ThreadA;
import extthread.ThreadB;
import extthread.ThreadC;

public class Run {

public static void main(String[] args) {
Phaser phaser = new Phaser(3);
MyService service = new MyService(phaser):;

ThreadA a = new ThreadA(service);
a.setName ("A") ;
a.start();

ThreadB b = new ThreadB (service);
b.setName("B");

b.start();

ThreadC ¢ = new ThreadC(service);

1418541559443
c.setName ("C"); begin Al 1418541559444
c.start () ; Ic begin A1 1418541559445

end Al 1418541559445
begin A2 1418541559445

} ‘ end A2 1418541559445

Ic begin A3 1418541559445

end A3 1418541559445
) o
1

BB TR AR 3-16 FT7R .
2472 C 7E parties TH40KH 3 5 A SR B 0, RHE B 316 B4R
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A F1 B g Tk %] parties 7 3 GO0, LS — %,

3.11 K Phaser [¥J awaitAdvance(int phase) Jy ikl

751 awaitAdvance(int Phase) AUYEFTZ . WISRAE A Z%4 phase {HF124 i getPhase() /ikiR
BIE—8E, WIZERRALSERE, HNgkstm Finiafy, AP TH0ENERN, WM %
P2 TRESERF (5500, WARFMAATERE, WP F4k8haTT,

BIEEMX A H Phaser_test7, @& 2 MRFERCH A 3-17 s,

package extthread:

import java.util.concurrent.Phaser;
public class ThreadA extends Thread (

private Phaser phaser;

[ B N B S

publiec ThreadAl (Phaser phaser) {
super ()
this.phaser = phaser;

[=ar=3
= o
—

12 | )

- | g public void run() (

| System.out.println(Thread. currentThread() .getName () + " 41 begin="
l + System.currentTimeM111is()):

|

phaser.arriveindiwaitidvance () ;
System.out.printin(Thread. currentThread() .getName () + " Al end="
+ System.currentTimeMillis());

package extthread;

import java.util.concurrent.Phaser:
|

public class ThreadB extends Thread (
private Phaser phaser:

public ThreadB(Phaser phaser) i
super ()

this.phaser = phaser:

y .

publiec void run() {
System.out.println(Thread. currentThread() .getNawe () + " Al begin="
+ System.curreantTimeM21lis()):
| phaser .arriveAndiwaitidvance () ;
System.out.printlin(Thread. currentThread() .getName () + ™ Al end="
+ System.currentTimeMillis()):

A O e T e O R D UM S W A L I AN g

K 3-17 £#2 AB K14
£R P2 ThreadC java fURS AN T
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package extthread;

import java.util.concurrent.Phaser;

public class ThreadC extemds Thread ({
private Phaser phaser;

public ThreadC (Phaser phaser) {
super () ;
this.phaser = phaser;

public void run() {

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

+ System.currentTimeMillis());
Thread.sleep(3000) ;
phaser.awaitAdvance (0) ; // BB
System.out.println(Thread.currentThread() .getName() +
+ System.currentTimeMillis()):
} catch (InterruptedException e) {
//' TODO Auto-generated catch block
e.printStackTrace() ;

" Al begin="

" Al end="

}

& F22K ThreadD.java fUASUNT
package extthread;

import java.util.concurrent.Phaser;

public class ThreadD extends Thread {

private Phaser phaser;

public ThreadD(Phaser phaser) {
super () ;
this.phaser = phaser;

public void run() {

try {
System.out.println(Thread.currentThread() .getName() + " Al begin="

+ System.currentTimeMillis()):;
Thread.sleep(5000) ;
phaser.arriveAndAwaitAdvance () ;
System.out .println(Thread.currentThread().getName() + " Al
+ System.currentTimeMillis());
} catch (InterruptedException e) {

end="
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e.printStackTrace() ;

}

15472 Run.java fCHS T -

package test;

import java.util.concurrent.Phaser;

import extthread.ThreadA;
import extthread.ThreadB;
import extthread.ThreadC;
import extthread.ThreadD;

public class Run {
public static void main(String[] args) {
Phaser phaser = new Phaser(3);

ThreadA a = new ThreadA (phaser) ;
a.setName ("A");
a.start();

ThreadB b new ThreadB (phaser) ;
b.setName("B") ;
b.start();

ThreadC ¢ = new ThreadC(phaser) ;
c.setName ("C") ;
c.start();

A1 begin=1417856143875
Al begin=1417856143875
Al begin=1417856143875
A1 begin=1417856143875
Al end=1417856148875
A1  end=1417856148875
A1  end=1417856148875
Al end=1417856148875

ThreadD d = new ThreadD(phaser) ;
d.setName("D");
d.start () :

o I

}

B EiT/a AR A 3-18 iR,
77 awaitAdvance(int Phase) - A2 5 parties THEURERME, (UEA HIWTRIThEE.

H 3-18 EfT4HR

3.12 2K Phaser () awaitAdvancelnterruptibly(int) Jj7 i:8llif 1

J71%: awaitAdvance Interruptibly(int) &4 A A it
A #9551 H Phaser test8 1, 28 ThreadA.java fGH54NT .

package extthread;

import java.util.concurrent.Phaser;
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public class ThreadA extends Thread (
private Phaser phaser;

public ThreadA (Phaser phaser) ({
super () ;
this.phaser = phaser;

public void run() {
System.out.println(Thread.currentThread () .getName() + " Al begin="
+ System.currentTimeMillis());
phaser.awaitAdvance (0) ;
System.out.println(Thread.currentThread().getName() + " Al end="
+ System.currentTimeMillis());

}

12472 Run.java fCASUNF :

package test;

import java.util.concurrent.Phaser;
import extthread.ThreadA;

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

try {
Phaser phaser = new Phaser(3);
ThreadA a = new ThreadA (phaser) ;
a.setName ("A") ;
a.start();
Thread.sleep (5000) ;
a.interrupt () ;
System.out.println(" F¥ T c");

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

}

FEIFBITE RN 3-19 R
ARG EA SIS, UL ZRRE I A T,

& 3-19 &4

3.13 2% Phaser [f] awaitAdvancelnterruptibly(int) Jj i%illif 2

77 awaitAdvancelnterruptibly (int) & 7] H7i
A A A9 H Phaser test8 2, 2 ThreadA java {CASUNF :
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package extthread;

import java.util.concurrent.Phaser;

public class ThreadA extends Thread {
private Phaser phaser;

public ThreadA(Phaser phaser) {
super () ;
this.phaser = phaser;

public void run() {

try {
System.out .println(Thread.currentThread().getName() + " Al begin="

+ System.currentTimeMillis());
phaser.awaitAdvanceInterruptibly (0) ;/ 4K wait
System.out.println(Thread.currentThread() .getName() + " Al end="

+ System.currentTimeMillis());

} catch (InterruptedException e) {
System.out .println (" # A\ catch");
e.printStackTrace();

}

12472 Run.java RS0

package test;

import java.util.concurrent.Phaser;
import extthread.ThreadA;

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

try {
Phaser phaser = mew Phaser (3);
ThreadA a = new ThreadA (phaser) ;
a.setName ("A") ;
a.start () ;
Thread.sleep(5000);
a.interrupt():
System.out.println(* ## 7 c");

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

}
R E T4 A 3-20 Bk
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A A1 begin=1417856449765
P Tc

gava. lang. InterruptedException
catch

at java.util.concurrent.Phaser. swaitAdvanceinterryptibly (Phaser. java:750)
at extrhread.Threadh.vun(Threadd. java: 18)

& 3-20 BITEER

Bl SRR, REETE T

3.14 2K Phaser ] awaitAdvancelnterruptibly(int) J7 ikl 3

77 % awaitAdvancelnterruptibly(int) FIE F 2 24 272 AT IR BT & 48 & M S EUAER
W gkSE AT T AARRS
BIEEMX A H Phaser test8 3, 3% ThreadA java fUR3HITF .

package extthread;

import java.util.concurrent.Phaser;

public class ThreadA extends Thread {
private Phaser phaser;

public ThreadA(Phaser phaser) ({
super () ;
this.phaser = phaser;

public void run() ({
try {
System.out .println(Thread.currentThread() .getName() + " Al begin="
+ System.currentTimeMillis());
phaser.awaitAdvanceInterruptibly (10) ;// T # & A2 ¥k 4k 415 47 .
System.out.println(Thread.currentThread().getName() + " Al end="
+ System.currentTimeMillis());
} catch (InterruptedException e) {
System.out.println (" # A catch");
e.printStackTrace() ;

}
iz472 Run java fCFSINF -
package test;

import java.util.concurrent.Phaser;
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import extthread.ThreadA;

public class Run {
public static void main(String[] args) {
Phaser phaser = new Phaser (3);
ThreadA a = new ThreadA (phaser) ;
a.setName("A") ;
a.start () ;

}

T B4 A 3-21 iR, : ¢ ﬁal
egin 17856 78

FRIF LR AR SE [ FiE 1T, BATHAT B E —FER, |a a1 ena-1417856523781

2] s TR R AT S 10 1

K 321 1BIT45E

3.15 K Phaser [ awaitAdvancelnterruptibly(int,Jong, TimeUnit)
77 ik 4
77 ¥ awaitAdvancelnterruptibly(int,long, TimeUnit) F{E FH J& 7F 15 2 B2 80 S o e K i B
fimfE]), WARTERE E R RIY, REBCRAE, WHBLRE, Bdkstm FiaiT,
B FH 95 H Phaser test8 4, 28 ThreadA.java fCHSUNF

package extthread;

import java.util.concurrent.Phaser;
import java.util.concurrent.TimeUnit;
import java.util.concurrent.TimeoutException;

public class ThreadA extends Thread {
private Phaser phaser;

public ThreadA (Phaser phaser) {
super () ;
this.phaser = phaser;

@Override
public void run() {
try {
System.out.println(Thread.currentThread () .getName() + " begin "
+ System.currentTimeMillis());
phaser.awaitAdvancelInterruptibly (0, 5, TimeUnit.SECONDS) ;
System.out.println(Thread.currentThread () .getName() + " end "
+ System.currentTimeMillis());
} catch (InterruptedException e) {
e.printStackTrace() ;
System.out.println("InterruptedException e");
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} catch (TimeoutException e) {
e.printStackTrace() ;
System.out.println("TimeoutException e");

}

12472 Runl java {CAS a0 °F «

package test;

import java.util.concurrent.Phaser;

import extthread.Threada;

public class Runl {

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

Phaser phaser = new Phaser(3);
ThreadA a = new ThreadA (phaser) ;

a.setName ("A") ;
a.start();

}

BT R mE 3-22 iR,

A begin 1418543516807

Java.util.concurrent. TimeoutException
TimeoutException e

at java.util.concurrent.Phaser.awaitAdvanceInterruptibly (Phaser.java:790)
at extthread.Threadh.run(ThreadA.java:21)

[ 3-22 @A T HELR R

Kk 5 #+2 J5 phaser BrBHE I A A4
12172 Run2.java fRRSU0F

package test;
import java.util.concurrent.Phaser;
import extthread.Threada;
public class Run2 {
public static void main(String[] args) throws InterruptedException {
Phaser phaser = new Phaser (3);
ThreadA a = new ThreadA (phaser) ;

a.setName ("A") ;
a.start () ;
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Thread.sleep (1000)

phaser.arrive();

Thread.sleep(1000) ;

phaser.arrive() ;

Thread.sleep(1000) ;

phaser.arrive () ;
System.out.println(System.currentTimeMillis());

}

PRFF A4S R A 3-23 Fom . s
B e v AT ot

end 1418543569692

package test;

€ 3-23 iRt

import java.util.concurrent.Phaser;
import extthread.ThreadA;
public class Run3 {

public static void main(String[] args) throws InterruptedException {
Phaser phaser = new Phaser(3);
ThreadA a = new ThreadA (phaser) ;
a.setName ("A");
a.start ();
Thread.sleep (1000) ;
a.interrupt();

}
BERETE AU 3-24 Fis .

A begin 1418543638673

Java.lang.InterruptedException

Inte: tedEx tion e
at java.util.concurrent.Phaser.awattAdvanceInterruptibly (Phaser.java:788)
at extthread.ThreadA. run (ThreadA. java:21)

A 3-24 EIET
B A SR PR AR ARRRE R B3k 5 BRI T T .

3.16 K Phaser ¥ forceTermination() il isTerminated() Jy %<

J5 ¥ forceTermination() {ff Phaser % %2 i) bt [ Dy R 2 2, 1fii J7 ¥ isTerminated() A2 1 W
Phaser Xf R 2 H L R2HBRE.
B T H Phaser_test9, GIEMALAEIACHLWE 3-25 frm.
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]iinport Jjava.util.concurrent.Phaser;
|

buhllo class Threadi extends Thread (

private Phaser phaser:;

©

public ThreadA(Phaser phaser)
super():
this.phaser = phaser:

public void run() (
Syatem, out.println(Thread. currentThread() .getNawe () + " Al begin="
+ System.currentTimeMillis()):
phaser.arrivedndAvaitidvance () ;
System. out.println(Thread.currentThread() .getName () + " A1 end="
4+ System. currentTimeMillis()):

TS B b BRI b b s ek b e
alam\\mmaunwoinmdmm.r.uuu

ackage extthread;

|
|
dmport java.util.concurrent.Phaser;

wnc class ThreadB extends Thread k]

4
5
7 private Phaser phaser:
8

o= public ThreadB(Phaser phaser) (

10 super ()

11 this.phaser = phaser:;
1z | )

13 |

1 Q8 public veoid run() {
15 | System. out.printin{Thread.currentThread() .getName () + " Al begin="

| + System,currerntTimeM2111s());
17 | phaser.arriveindiAwaitiAdvance() ;
186 System.out.printlin(Thread.currentThread() .getName() + " &1 end="
19 | + System.currentTimeMillis());

E 3-25 RN

12472 Runl java fRES40F :
package test;
import java.util.concurrent.Phaser;

import extthread.ThreadA;
import extthread.ThreadB;

public class Runl {
public static void main(String[] args) (
Phaser phaser = new Phaser(3);
ThreadA a = new ThreadA (phaser) ;
a.setName ("A") ;
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a.start ()

ThreadB b = new ThreadB (phaser);
b.setName("B") ;

b.start () ;

}

B aiTa R A 3-26 fiims.
EHIGHIT 2/ begin, Ui 2 NMEBEEMHIERE, FAITHCRET 3,
15472 Run2.java {SRS 0T

package test;

import java.util.concurrent,Phaser;

import extthread.ThreadA;
import extthread.ThreadB;

public class Run2 {
public static void main(String[] args) {

try {
Phaser phaser = new Phaser(3);
ThreadA a = new ThreadA(phaser) ;
a.setName("A") ;
a.start ();
ThreadB b = mew ThreadB(phaser) ;
b.setName("B") ;
b.start();
Thread.sleep (1000) ;
phaser. forceTermination() ;
System.out.println(phaser.isTerminated());

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

}

}
B BT R mAE 3-27 B

“ B A | Al begin=1417856879015

" - o . B Al begin=1417856879015
A1 begin=1417856825546

B Al begin=1417856825546 B end=1417856880015
end=1417856880015

& 3-26 BT8R & 3-27 siT45%

MEHI GITEPRI G5 Rk E , 2 Phaser 4T forceTer-mination() 77 & B (X {UKE B BEEUH
LR AT IR AR, JFAHIEF, i CyclicBarrier /) reset() J7 B P47 I &0 B
RH%,
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3.17 #3) Phaser BB IHL

BT 2245 (S I AR R R R — R Bk R R 4k SEE 1T, A gl PR T EITESN, B
B3k B BEJE AN AP AR SLIETT .
A3 75 H Phaser_testA, ZSRRSUNTF

package extthread;

import java.util.concurrent.Phaser;

public class ThreadA extends Thread {
private Phaser phaser;

public ThreadA (Phaser phaser) {
super () ;
this.phaser = phaser;

public void run() {
System.out.println(Thread.currentThread () .getName() + " Al begin="
+ System.currentTimeMillis());
phaser.arriveAndAwaitAdvance () ;
System.out.println(Thread.currentThread() .getName() + " Al end="
0 System.curgentTimeMillis());

}
A% Runl java 3, {CHEBANF .

package test;
import java.util.concurrent.Phaser;
import extthread.ThreadA;

public class Runl {
public static void main(String[] args) ({
Phaser phaser = new Phaser(3);
for (int i = 0; i < 3; i++) {
ThreadA t = new ThreadA (phaser) ;
t.start():

}

B afT4s R R 3-28 Fik,
BB 1321728 Run2 java fUISANT
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package test;
import java.util.concurrent.Phaser;
import extthread.Threadi;

public class Run2 (
public static void main(String[] args) throws InterruptedException ({
Phaser phaser = mew Phaser(3);
phaser.register();
for (imt i = 0; & i< 3y L%%) {
ThreadA t = mew ThreadA(phaser) ;
t.start();
}
Thread.sleep(5000) ;
phaser.arriveAndDeregister() ;

=

}
BITE RN 3-29 FioR

RS NI . = NS
Al begin=1418287264000

A1 begin=1418287264000
Al begin=1418287264000

o] & ,
41 begin=1418287309921

Al begin=1418287309921
A1 begin=1418287309521

A1 end=1418287264000
Al end=1418287264000
Al end=1418287264000]

Al end=1418287314921
Al end=1418287314921
a1 end=1418287314921

A 3-28 BUIAAIEFTRCR B 3-29 EfTRHLATEE T

SR AT M PR oT LOE R e, EEM AR+, RFEd 2
RIS J7 2Ok P e SR UKL 1) T B AT .

3.18 A#g:

% Phaser #2{it T 8h 25 14 W parties 714, X & Lt CyclicBarrier 25 #2/F parties B il 75 i,
W HE T ERIER ZA LB Z B REETRRCR, B aT UL R — AR BGH R P
BATRCR, 1 H SCRAETS E FrRAL 5 RF, (ESSRERDE SRF sk WS Thak, H Java
R AR FRIAT 4R 45 68F, Phaser b CyclicBarrier 28I B sk, s,
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Executor 5 ThreadPoolExecutor fY{&

FETT 52 IR 55 45 SR AF 50 B B, KR 0 5 B A0 R AT i () R4 1 e H AR % B oK 977
R, RN DHOREE LR, 2FEMER LAORST, ROVRRN R0 e
SRR IVM S E AT AR B, WSRVER AT AR, T REAEAE QAR SRR 4 b
BT R T BUESITAE S5 (O], 25X, WIRGEHERE R IRRRAL .

£ JDKS it TR A SR, EEEME AR SRR AT E, I BT L
B GORITEM, BRI T — s iR LR # “L A ThreadPool ", 7£7t
PR REH, AEAIR S HE, AR AT REHIAT RS RIAT, KRR
AL PRERAE M BB T o

4.1 Executor #Z 1543

ENBEFM 2T, ¥ T — F#0 java.util.concurrent Executor, Lﬁﬁiﬁﬂﬂﬁiﬂ’li
FRAY AR LB O, O BN 4-1 PR
HEE SRR R, U — Tk, I 4-2 TR

ExecutorService, ScheduledBxecutorService

AEmETRE.

AbstractExecutarService, ScheduledThreadPoolExecutor, ThreadPoolExecutor]

[® 4-1 %00 Executor 7 B4 4-2 U 14 execute() Ji ik

® execute (Runnsble) = void




% 4F Executor 5 ThreadPoolExecutor fFEH +» 95

{H Executor 24211, HAREEEMER, AL SFHESLM, E 4-3 hFR N AR 2
SEHEMY Executor 32 A C R4k R G5

(Type hierarchy of ’ java util. concurrent. Executor’ :

= ) Executor - Java util conewrrent
E QA AsynchronousChannelGroupImpl = wun. nao. ch
: Toep — =un, nio. ch
QS DefaultExecutor — sun nel hitpserwver ServerImpl
QE LinearExecutor - com sun imx remobe internal ClientHotifForwarder
E 0 ExecutorService ~ java ulil. concwrrent
B G" AbstractExecutorService - java util. concurrent
D Q DelegatedExecutorService - java util conourvent Executors
| QS DelegatedSchedul edExecutorService ~ java util comcurrent. Exeoutors
] QS FinalizableDelegatedExecutorService ~ java util. concwrrent Executors
: @ ForkJoinPool ~ java util concurrent

?fa@

0 ScheduledThreadPoolExecutor ~ java util cencurrent
E] o ScheduledExecutorService ~ java util concurvent
Q DelegatedScheduledExecutorService — java util concurrant. Bxecutors
@ ScheduledThreadPoolExecutor ~ jaws util comcurrent
Q new Executor O {...} - javax management

[# 4-3  Hz Executor 583 5235 4k & 5544

XIRESMIEIA Y S, EHEHS T M Executor #H 553 1 B SC B2 il 280 529 5 4k R 72
2 )RR AR WS R R BE R AR/,

Yo |

210 ExecutorService f& Executor () FH:1, FENFBRMN T LMk, WK 4-4 iR,

void
shutdownNow () . List Bunnable>
isShutdown() - boolean

isTerminated() & hoolean

awaitTermination(long, TimelUnit) = boolesn

submi t (Callable<T>) <T% & Futuredl>

submi t (Runnable, T) <T> . Future{T>

submit (Runnable) © Futuwred?’

invokeAll (Collection<? extends Callable<T>>) <T) = List<Future<l >

invokeAll (Collection<? extends Callable<I>>, long, Timelnit) <I> & ListFutwre<I>>
invokeAny (Collection<? extends Callable<T>>) <T> T

invokeAny (Collection<? extends Callable<I>>, long, TimelUnit) <I'V | T

ceeo00eeeE S

& 4-4 $:11 ExecutorService [ B 45+

HIRHE N ExecutorService WA T2 TN EHIE X, HAERAREEHIML, IRAMER—TF
ERME—TSL 2 AbstractExecutorService, AbstractExecutorService 25H 7 51 ZE U 4-5 ik,

fil4EE AbstractExecutorService FIZFREE, B2 abstract flIZ 10, AFHEAHBWT, W
ELTPREiE T

public abstract class AbstractExecutorService implements ExecutorService {

fFAZE AbstractExecutorService [alfEh 2 A RE LK
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@ AbstractExecutorService()
@ . submit (Runnable)  Futmre?>
| ®. subnit Runnable, T) <I> . Future<T)
| @ s submit (Callable<T?) <T> & Future<T>
@ o invokeAny (Collection<? extends Callable<T»>) T> ' T
@ o invokeAny (Collection<? extends Callsble<T>>, long, TimeUnit) <I> T
@ . invokeAll Collection{? extends CallabledI>>) <I> = ListFutuwre(T)>
@ . invokeAll (Collection{? extends Callable{I>>, long TimelUnit) <T> = ListFuoture{T )

€ 4-5 & AbstractExecutorService ) 1 251 %

4k F — T AbstractExecutorService 22 ThreadPoolExecutor HJIFACAS AN .

public class ThreadPoolExecutor extends AbstractExecutorService {

iHid A AR U & B, 2§ ThreadPoolExecutor 3 A AR A, AFLARI#EfTsCfldk, dEm
{ifi | ThreadPoolExecutor 28 77 i T AL A ThGE .
% ThreadPoolExecutor [ /7 #£51 RN 4-6 Fi7R .

!._.. ThreadPoolExecutor (int, int, long TimelUnit, BlockingQueueCRunnable))
- @° ThreadPoolExecutor (int, int, long TimeUnit, BlockingQueue<Runnable>, ThreadFactory)
i"‘.c ThreadPoolExecutor (int, int, long, TimelUnit, Blocking@ueneCRunnable?, RejectedExecutionHandler)

@ € ThreadPoolExecutor (int, int, long TimeUnit, BlockingQueue{Runnabled, ThreadFactory, RejectedExecutionHandler)
@ . execute (Runnsble)  void

-~ ® . shutdown () © woid

@ . shutdownNow () = LisztHunnable)

@ . isShutdown() = boolean
I~ @ isTerminatingQ) : boolean
- @4 isTerminated() = boolesn
@ ~ awaitTermination (Long, TimelUnit) | boolean
setThreadFactory (ThreadFactory) = woid
getThreadfactory ) © Threadfactory
setRejectedExecuti onffandler (RejectedExecuti onHandler) . void
getRejectedExecutionfandler ) @ RejectedExecutionMandler
setCorePoolSizelint)  void
getCorePoolSize()  int
prestartCoreThread() = boolean
prestartAllCoreThreads ) int
allowsCoreThreadTimeOut ) = boolean
allowCoreThreadTimeDut (boolean) | void
setMaximumPoolSize (int) © woid
getMaximumPoolSize()  int
setKeepAliveTime (Long, TimelUnit) = void
getKeepAliveTime (Timelmit) = long
getQueue ) : Blockingluene Runnshle?
remove (Runnable) = boolasn
purge() . vord
getPoolSize() = inmt
getActiveCount () © ant.
getLargestPoolSize)  im
getTaskCount () lonz
getCompletedTaskCount ) = long
“— @a toString(Q  String
@ @5 CallerBunsPolicy
5 @° AbortPolicy
@ @ F DiscardPolicy
- @ ° DiscardildestPolicy

.‘.‘........0'....0...

[# 4-6 2 ThreadPoolExecutor [t J7 2:51 3
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[ 4-6 T HRALA 15 B /2 ThreadPoolExecutor 259 7 ¥ 19511, FF K 7R A FE 4k 7K i L
BHEG M, T &F ThreadPoolExecutor X4 REEH 3 s, A— Ak,
RIGiEd IDE $EEH B 3h5E iish i, RN T REE— F WA ks £,
WK 4-7 iR .

owlorelhreadlimelut (boolean value) | woid = ThreadPoolEiecutor
allowsCoreThreadTimeOut ) @ boolean - ThresdPoolExecutor
avaitTermination(long timeout, TimeUnit unit) . boolean = ThraadFoclExecutor
equals (Object obj) @ boolean — Dbject
execute (Runnable command) | veid - ThreadPoolExecutor
getActiveCount () int - ThreadPoolExecutor
getClass() | Class<?> - Object
getCompletedTaskCount ) | long ~ ThresdPoolExecutor
getCorePoolSize () © int — ThreadPoolExecutor
getKeepAliveTime (TimeUnit unit) ; long - ThreadPoolExecutor
getLargestPoolSize ) : int - ThrasdPoolExecutor
getMaximumPoolSize ) : int - ThreadPoolExecutor
getPoolSize() © int - ThresdPoolExecutor
getQueue () : BlockingQueueRunnable? - ThresdPoolExecutor
getRejectedBxecutionfendler () | RejectedExecutionHandler ~ ThreadFoolExecutor
getTasklount O : long - ThreadfoclExecutor
getThreadFactory () @ ThreadFactory - ThreadPoolExecutor
hashCode () © int - Object
invokeAll (Collection<? extends Callable<T>> tasks) : ListFuturedI>> - AbstraciExecutorService
invokeAll (Collection<(? extends Callable<T>> tasks, long timeout, TimeUnit wnit) @ ListFuture{I>> - AbstractExecutorServicd
invokeAny (Collection{? extends Callable<T>> tasks) . T — AbstractExscutorService
invokeAny (Collection{? extends Callable{T>> tasks, long timeout, Timelnit unit) . T ~ AbstractEzecutorService
isShutdown () : boolean - ThreadPoolExecutor
isTerminated() : boolean - ThreadFoolExecutor
isTerminating () : boolean - ThreadPoolExecutor
notify() . void - Object
notifyAl1 0 | void - Object
prestartAliCoreThreads() : int - ThreadPoolExecutor
prestartCoreThread ) : boolean - ThreadPoolExecutor
purge() . wvoid - ThreadFoolBxecutor
remove (Runnable task) : boolean ~ ThresdPoolExecutor
setCorePoolSize (int corePoolSize) : wvoid - ThreadfoolExecutor
setKeepAliveTime (Long time, TimelUnit unit) & veid - ThreadFoolExeentor
setMaximumPoolSize (int maximumPoolSize) ! void - ThreadPoolExecutor
setRejectedExecutionHandler (RejectedExecutionHandler handler) : void - ThresdPoolExecutor
setThreadFactory (ThreadFactory threadFactory) @ woid - ThreadPoolErecutor
shutdown() : wvoid - ThresdPooslExecutor
shutdownNow () : List{Runnable> - ThreadPoolExecutor
submit (Callable<T> task) @ Future<I> - AbstractExecutorService
submi t (Runnable task) : Futwre<?> - AbstraciBxecutorService
submit (Runnable task, T result) : Futwre<I> - AbstrsctExeemtarService

wait(Q :© wvoid - Object

[®] 4-7 2 ThreadPoolExecutor FXH5 FT RE 18 F 92 i1 3

42 T 43 WEk A s B A, WA AT DLX 2R AR i BT B AL Y Th R T AR A4S B
41fi .

4.2 f§i}H Executors 1.) 5@l s 2R itk
#1 Executor UL —F TG, B—FrH, B—fE X, HEAEMUTAAZIEE, Fr
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AR ZH BN T, W B0 O S B2k 58 48 € B9 fiE, Hb 0 ThreadPoolExecutor 2%
WiJE Executor AYSCEEE, {H ThreadPoolExecutor ZE ] FHF AR  ressrresmes
MLITME, TESHIHEEEARENBH, EE%EAR I P Executors
ABFSABMBITRAERARNSH, LUEFBEMH [0 et frocutors
Executors ] JER AN HLAR AT

Executors T.) HI45H WA 4-8 iR public class Executors

extends Object

2 Executors Y U1 4-9 FiR . [ 4-8 2 Executors 454

o @ * newFixedThreadPool (int) = ExecutorSerwice

® 7 newFixedThreadPool (int, ThreadFactory) @ ExecutorService

= @ & newSingleThreadExecutor () : ExecuterService

o 8 newSingleThreadExecutor (ThreadFactory) = ExecutorService

- @ % newCachedThreadPool () @ ExecotorService

jor @ & newCachedThreadPool (ThreadFactory) = ExecutorService

S 8 newSingleThreadScheduledExecutor () . ScheduledExecutorService

e @ 2 newSingleThreadScheduledExecutor (ThreadFactory) : Schedul edExecutorService
- @9 newSchedul edThreadPool (int) - ScheduledxecutorService

@ 5 newScheduledThreadPool (int, ThreadFactory) : ScheduledBxeculorService

- @5 unconfigurableFxecutorServi ce (ExecutorService) | ExecutorService

13 = unconfi gurableScheduledExecutorService (ScheduledExecutorService) & Schedul edfxacutorServics
@ ° defaul tThreadFactory () ThresdFactory

‘ @f privilegedThreadFactory() | ThresdFactory

@5 callable (Runnable, T) <I> : Callable<T>

i@ S callable (Runnable) ;| Callabledibjectd

i+ @9 callable (PrivilegedAction<?>) : Callable(Dbject?

P @ § callable (PrivilegedExceptionhction<?>) : Callabledlbjecty?

@5 privilegedCallable Callable<T>) <T» . Callable<T>

o8 privilegedCallableUsingCurrentClassloader (Callable<I>) < : Callable<T>

& 4-9 & Executors H T 1
FE T T B3R SR LA HO B AR APL,

4.2.1 {#H newCachedThreadPool() J5i&BIEE TCHRE&AED

{# FH Executors 5] newCachedThreadPool() 77 Al EE A J& o Akt , v LA H
FhiE, Frige LRGSR B b AR BUE IS B Integer MAX_VALUE fi
K-

A1 5256 1 97 H Executors 1, € Runl.java {UHSANTF :

package test.run;

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

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

ExecutorService executorService = Executors.newCachedThreadPool () ;
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executorService.execute (new Runnable () {
@override
public void run() {
try {

System.out .println("Runnablel begin "
+ System.currentTimeMillis());

Thread.sleep(1000) ;

System.out.println("A");

System.out.println("Runnablel end "
+ System.currentTimeMillis());

} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace () ;

}
}
)
executorService.execute (new Runnable () {
@Override
public void run() {
try {
System,out,println("Runnable2 begin "
+ System.currentTimeMillis());
Thread.sleep(1000) ;
System.out.println("B");
System.out.println("Runnable2 end "
+ System.currentTimeMillis());
} catch (InterruptedException e) {
/l TODO Auto-generated catch block
e.printStackTrace() ;
}
} A
1)
}
}
R afT/E BRI A 4-10 Bk . Runnablel begin 1418699600968

Runnable2 begin 1418699600968

MATERH AR A, A Al B JLPRIEAE RS E T |

Runnab lel end 1418699601968

I begin (), WELEGIE T 2 MR, 2L BEZ M E
SABITH
Pkorsen, QIESHT RIS Run2. java, RISUNTF . 4-10 FTEIT AB

Runnab le2 end 1418699601968

package test.run;

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

public class Run2 {
public static void main(String[] args) {

ExecutorService executorService = Executors.newCachedThreadPool ();
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for (int 1 = 0; i < 5; i++) {
executorService.execute (new Runnable () {

@0verride
public void run() {
System.out.println("run!"):;

}

B ZATEERME 4-11 iR |
BEFFATENE D] o Bl 4-11 {EFFEIEE Runnable 14

4.2.2 Y3 newCachedThreadPool() BlI&J3 Thread itb

I T ) 5 56 2 B2 A 56 UE newCached ThreadPool() 77 i B EE AR Fe il , 7EA I o 15
Fek .

A& H Executors 2, 28 MyRunnable.java fXAS40F .

package myrunnable;

public class MyRunnable implements Runnable {

private String username;

public MyRunnable (String username) {

super () ;
this.username = username;

@override
public void run() {
try {
System.out.println (Thread.currentThread() .getName ()
+ System.currentTimeMillis());

+ " username="

+ username + " begin "
Thread.sleep (2000) ;
System.out.println(Thread.currentThread().getName() + " username="

+ username + " end " + System.currentTimeMillis());

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

}
12172 Run.java fUIS 40T
package test.run;

import java.util.concurrent.ExecutorService;
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import java.util.concurrent.Executors;
import myrunnable.MyRunnable;
public class Run {
public static void main(String[] args) {
ExecutorService executorService = Executors.newCachedThreadPool () ;

for (int i = 0; i < 10; i++) {
executorService.execute (new MyRunnable(("" + (i + 1))));

}

BFZEAT/E i 4-12 Fioso

WAL AT R AR R T2 MINA, HREARBMPEEN R UERNBCR, T
B RERRUR

BIEHT YT H Executors_2_1, fYE# MyRunnable. java 258550 .

package myrunnable;
public class MyRunnable implements Runnable {
private String username;

public MyRunnable(String username) ({
super();
this.username = username;

@Override
public void run() {
System.out.println(Thread.currentThread() .getName() + " username="
+ username + " begin " + System.currentTimeMillis());
System.out.println(Thread.currentThread() .getName() + " username="
+ username + " end " + System.currentTimeMillis()):;

}
iE4726 Run java fCRS 0T
package test.run;

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

import myrunnable.MyRunnable;

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

ExecutorService executorService = Executors.newCachedThreadPool () ;
for (int i = 0; i < 5; i++) {
executorService.execute (new MyRunnable(("" + (i + 1))));
}
Thread.sleep(1000) ;
System.out.println("");
System.out.println("");
for (imt i = 0; i < 5; i++) {
executorService.execute (new MyRunnable(("" + (i + 1))));

}
BIFZfra5 e 4-13 fiiR .

pool-l-thread-2 username=2 begin 1418701378890
pnol—l-r.h.read-@ username=4 begin 1418701378890
pool-l-thread-3 username=3 begin 1418701378890
pool-l-thread-1 username=1 begin 1418701378890
pool-l-thread-3 username=3 end 1418701378890
pool-1-thread-{d username=4 end 1418701378890
pool-1-thread-5 username=5 begin 1418701378890
pool-1-thread-S$ username=5 end 1418701378890

pool-l—thraad—l username=1 begin 1418701316890
fpool-1-thread-3 username=3 begin 1418701316890
pool-l-thread-2 username=2 begin 1418701316890
pool-1-thread-4 username=4 begin 1418701316890
pool-l-thread-5 username=5 begin 1418701316830
pool-1-thread-6é username=6 begin 1418701316830
pool-1-thread-7 username=7 begin 1418701316890 pool-1-thread-2 username=2 end 1418701378890
pool-1-thread-8 username=8 begin 1418701316850 pool-i-thread-1 username=1 end 1418701378850
ipool-1-thread-9 username=9 begin 1418701316890
pool-i-thread-10 username=10 begin 1418701316890
pool-i-thread-2 username=2 end 1418701318880
pool-1-thread-8 usernawme=8 end 1418701318890
pool-1-thread-3 username=3 end 1418701318890
pool-1-thread-7 username=7 end 1418701316890
pool-l-thread-4 username=4 end 1418701318890
pool-1-thread-10 username=10 end 1418701318890
pool-1-thread-6 username=6 end 1418701318890
pool-1-thread-5 username=S end 1418701318890
pool-1-thread-9 username=S end 1418701318850
pool-1-thread-1 username=1 end 1418701318890

pool-l1-thread-1 username=1 begin 1418701379890
pool-li-thread-1 username=1 end 1418701379890
pool-l-thread-2 username=2 begin 1418701379880
pool-1-thread-f] username=4 begin 1418701379890
pool-1-thread-5 username=3 begin 1418701379890
pool-l1-thread-3 username=5 begin 1418701379890
poocl-l-thread-5 username=3 end 1418701379850
pool-1-thread-d] username=4 end 1418701379890
pool-1-thread-2 username=2 end 1418701379890
pool-1-thread-3 username=5 end 1418701373890

P 4-12 b aE T 10 PR [ 4-13 HHALENZRT

4.2.3 f{#M newCachedThreadPool (ThreadFactory) BHIZFE T

To FLFEM A9 Thread 2580 LA AT 51 B &2 #l, 77k newCachedThreadPool(Thread
Factory) st 2P ix > [a] R )
fi#35 H newCachedThreadPoolFactory, €l MyThreadFactory.java £ T.] 2ARA% 40T :

package mythreadfactory;
import java.util.concurrent.ThreadFactory;

public class MyThreadFactory implements ThreadFactory ({



% 4%E Executor 5 ThreadPoolExecutor f{F <+ 103

public Thread newThread(Runnable r) {
Thread thread = new Thread(r);

thread.setName (" £#l PN LB LM 4K » + Math.random());

return thread;
}
21725 Run.java fRASHN T .

package test;

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

public class Run ({
public static void main(String([] args) {
MyThreadFactory threadFactory = new MyThreadFactory();
ExecutorService executorService = Executors
.newCachedThreadPool (threadFactory) ;
executorService.execute (new Runnable() {
public void run() {

System.out.println(" ®AEEST " + System.currentTimeMillis() + " *

+ Thread.currentThread () .getName());

BRIFEfTE R A 4-14 FiR .,
iﬁﬁﬁm a ﬁ:;r S( m ThreadFactory }% | "‘;E Iaﬁ@ﬁuunsqzsssv SE e AIERARRT R A& Wo. 3657112342080461
P, LI TRBNZRAE RITE 414 ERLER

424 {#H newFixedThreadPool(int) /5% BlIEHE Rt

Ji ¥ newFixedThreadPool(int) G/ i 24 A4k, tusiE b+ LA BT LUFE & B

Ko
B# 55 H Executors 3, 2% MyRunnable java f{ti3nF :

package myrunnable;

public class MyRunnable implements Runnable {
private String username;
public MyRunnable (String username) {

super () ;
this.username = username;

@Override
public void run() {
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try {
System.out.println(Thread.currentThread() .getName() + " username="

+ username + " begin " + System.currentTimeMillis());
Thread.sleep(2000) ; -

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

4+ username + " end " + System.currentTimeMillis());
} catch (InterruptedException e) ({

e.printStackTrace() ;
}
164726 Run java fUHS 40T :
package test.run;

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

import myrunnable.MyRunnable;

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

ExecutorService executorService = Executors.newFixedThreadPool (3);
for (int 1 = 0; i < 3; i++) {
executorService.execute (new MyRunnable(("" + (i + 1)))):
}
for (int i = 0; i < 3; i++) {
executorService.execute (new MyRunnable(("" + (i + 1))));

}

B a7 IE 4-15 Fs.

pool-1-thread-1 username=1 begin 1418701456375
pool-1-thread-3 username=3 begin 1418701456375
pool-1-thread-2 username=2 begin 1418701456375
ipool-l1-thread-2 username=2 end 1418701458375
pool-l1-thread-3 username=3 end 1418701458375
ipool-1-thread-1 username=1 end 1418701458375
pool-1-thread-3 username=2 begin 1418701458375
pool-1-thread-1 username=3 begin 1418701458375
pool-1-thread-2 username=1 begin 1418701458375
pool-1-thread-3 username=2 end 1418701460375
pool-1-thread-2Z username=1 end 1418701460375
pool-i-thread-1 username=3 end 1418701460375

K 4-15 WERA 3 NERBEEETT
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(o AT R M it b ) i 20 AR B0 AT )

4.2.5 {#F newFixedThreadPool(int, ThreadFactory) FEFIEAE T

A F4K M P Y Thread 2838 7] LAt 2 /¥ 51 A & %€ il , 75 1% newFixedThreadPool(int
nThreads, ThreadFactory threadFactory) At e ff D 4~ ) 5 )

f)#1 H newFixedThreadPoolFactory, & MyThreadFactory.java Z&#2 T.] 2CH 4T :

package mythreadfactory;
import java.util.concurrent.ThreadFactory;
public class MyThreadFactory implements ThreadFactory {

public Thread newThread (Runnable r) {
Thread thread = new Thread(r) ;
thread.setName (" EflHF LB LWL © + Math.random()) ;

return thread;
}
124726 Run.java fAAS 40T
package test;

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

import mythreadfactory.MyThreadFactory;

public class Run {
public static void main(String([] args) {
MyThreadFactory threadFactory = mew MyThreadFactory () ;
ExecutorService executorService = Executors.newFixedThreadPool (2,
threadFactory) ;
Runnable runnable = new Runnable() {
public void run() {
try {
System.out.println("begin RAEZEAT "
+ System.currentTimeMillis() + " "
+ Thread.currentThread () .getName());
Thread.sleep(3000) ;
System.out.println(* end RKEEZLT "
+ System.currentTimeMillis() + " "
+ Thread.currentThread() .getName()) ;
} catch (InterruptedException e) {
e.printStackTrace() ;

}i
executorService.execute (runnable) ;
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executorService.execute (runnable) ;
executorService.execute (runnable) ;

}

eain ALIR] 1431595962703 T HNET KIZ K0, 4753577878028954
hegin FALIET 1431935962703 E%FMQ’BWEER‘?&B’JSHU 9064607141221289

. o REEST R PAIEITI BT
FEFETE R A 4-16 fiR, ent BEDE(T 1491935965705 TEHHLFEAXIR A &M, 506460710127 1200

< e begin BALIEIT1431035065703 Rt MIEIE BRI B Mo, 47535
[F]l—mtE] R 2 MR T eiatT, ena RAEIE(T 1431095968703 TEHLSP OIRABRTAAI 5 FRo. 17535 77a7002095+

PR A PR R/ N 2 B0 i i

B17

426 {£F newSingleThreadExecutor() /5 el BE—&igith

{# F newSingleThreadExecutor() 77 2 7 LAGI 2 o — 25 A, B — 2R A o ] LA SC L LABA
# 7 R PATIES -
B85 H Executors 4, 2& MyRunnable java fCE T .

package myrunnable;

public class MyRunnable implements Runnable {
private String username;
public MyRunnable (String username) {

super ()
this.username = username;

}
@Override
public void run() {
try {
System.out.println(Thread.currentThread () .getName() + " username="
+ username + " begin " + System.currentTimeMillis());
Thread.sleep(2000) ;
System.out.println(Thread.currentThread () .getName() + " username="
+ username + " end " + System.currentTimeMillis());
} catch (InterruptedException e) {
e.printStackTrace() ;
}
}

12472 Run.java U0 F :
package test.run;

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

import myrunnable.MyRunnable;

public class Run {
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public static void main(String[] args) {
ExecutorService executorService = Executors.newSingleThreadExecutor();
for (int i = 0; i < 3; i++) {
executorService.execute (new MyRunnable(("" + (i + 1))));
}

}
B ETENBCER A 4-17 iR,

pool-l-thread-1 username=1 begin 1418701503781
pool-l-thread-1 username=1 end 1418701505781
pool-l-thread-1 username=2 begin 1418701505781
pool-l1-thread-1 username=2 end 1418701507781
pool-li-thread-1 username=3 begin 1418701507781
pool-i-thread-1 username=3 end 1418701509781

B 4-17 wZRA | HEREEETT

4.2.7 £ newSingleThreadExecutor(ThreadFactory) TEHIZAE T/
W e e P O 3K T Y R O SRR — 3, R AR R R .

4.3 ThreadPoolExecutor [#{d Jij

% ThreadPoolExecutor AJ LAE# 75 b | R A2 X 5, M AT E/F Riit Kan
new SEHilfk Thread A< ALY,

4.2 %5 {# F] Executors 1. 25 newXXXThreadExecutor() 77 12 1l LA PR 75 (i Hb B g 28 #2
e, HEEMAT R, #idEE RS 7E R newSingleThreadExecutor() 77 i i P FHFH:
SR T 14> ThreadPoolExecutor S SLH, AN .

public static ExecutorService newSingleThreadExecutor () {
return new FinalizableDelegatedExecutorService
(new ThreadPoolExecutor(l, 1,
0L, TimeUnit,MILLISECONDS,
new LinkedBlockingQueue<Runnable>()));
}

FrLLF — 3 s E 4Rk W5 — F ThreadPoolExecutor Z5{# .

4.3.1 MHEFERINK
2 ThreadPool Executor fi 7 {# FH A4 i 5 1k«

ThreadPoolExecutor(int corePoolSize, int maximumPoolSize, long keepAliveTime, TimeUnit

unit, BlockingQueue<Runnable> workQueue)
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SHHBEIT .

Q corePoolSize: MhH T {RFHILREEL, AIFESWARE, WEEZ MWK N,

0 maximumPoolSize: hH fRIFH R KRR

O keepAliveTime : 44RFE¥ R KT corePoolSize {HE, 734 45 & AU R PN E A M

i g s RAREMBRE, R st AL, WIANER .
Q unit: keepAliveTime S5 i [a] 847 .
Q workQueue : AT AT THRFFIESF B BAFI . b AFI{L{R 7 i execute J7 #4238 #Y
Runnable 1£55 .

T L PR X S SR B —SOC R, AT LR BN TR TR R R

1) A {£3& execute(runnable) #K$47 ) runnable HEE ;

2) B ft3& corePoolSize;

3 ) C 3 maximumPoolSize;

4) D fiF& A-B(f&RiX A>=B);

5) E ft3& new LinkedBlockingDeque<Runnable>(); A%, JoHIiES%L;

6 ) F 1% SynchronousQueue PA%;

7) G {83 keepAliveTime,

gk s A SR A A LNXR, EEHKRbOER PSS NIRRT
5 Fat AR

<A> W A<=B, 25 FOIBREBEZITXMES, HAHMAY FEAF] Queue 1, HAth
SHTRE R ;

<B> MR A>B&&A<=C&&E, M| C #1 G Z¥ZMs, I D BA E PERHIAT;

<C> IR A>B&&A<=C&&F, W C 1 G ZHA, HHTG LB REIT X LTS,
MAE D A F R, D $AT584E 55 fa7E48 2 it B KA et i D AT

<D> {5 A>B&&A>C&&E, W C #l G 24 ZM%, I D A E PR HIIT;

<E> IR ASB&&A>C&&F, WIALEE C MFES, HAAE S WAL B0 577

16T T Y FETRE A A TR O TS 5

1. Bil 2 PEES getCorePoolSize() 1 getMaximumPoolSize() 75i&

BB AR H, &N ThreadPoolExecutor 1, £JE 3 Runl.java AT .

package test.run;

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.SynchronousQueue;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

public class Runl ({
/| BRI A B M corePoolSize M maximumPoolSize
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public static void main(String[] args) {

ThreadPoolExecutor executor = new ThreadPoolExecutor(7, 8, 5,
TimeUnit .SECONDS, mnew LinkedBlockingDeque<Runnable>());

System.out.println(executor.getCorePoolSize()) ;

System.out .println(executor.getMaximumPoolSize()) ;

System.out.println("");

executor = new ThreadPoolExecutor (7, 8, 5, TimeUnit.SECONDS,
new SynchronousQueue<Runnable>());

System.out.println(executor.getCorePoolSize());

System.out.println(executor.getMaximumPoolSize());

}

MARTE AT LLArAT i, ZR 7R P ORAF Y core 2%
7, BN 8, BFBEITERmAE 4-18 Fim.

2. ELEFEAIRINAILIZEE <=corePoolSize
A—AN LI ARTEM P AR, kLK.
ﬁu@% Run2_1.java ﬁ@ﬁu_ﬁ‘: & 4-18 i

package test.run;

4

I
5
A

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

public class Run2_1 {
/I BA %4 I LinkedBlockingDeque #
/3 B & #E <=corePoolSize
/I i bL keepAliveTime>5 B A% Ik % I & 42
public static void main(String[] args) throws InterruptedException ({
Runnable runnable = new Runnable() {
@Override
public void run() ({
try {
System.out.println(Thread.currentThread() .getName ()
+ " run!" + System.currentTimeMillis());
Thread.sleep(1000) ;
} catch (InterruptedException e) {
e.printStackTrace() ;

}i
ThreadPoolExecutor executor = new ThreadPoolExecutor (7, 8, 5,
TimeUnit.SECONDS, new LinkedBlockingDeque<Runnable>());

executor.execute (runnable) ;// 1

executor.execute (runnable) ;// 2

executor.execute (runnable) ;// 3

executor.execute (runnable) ;// 4

executor.execute (runnable) ;// 5
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executor.execute (runnable) ;// 6
executor.execute (runnable) ;// 7
Thread.sleep(300) ;

System.out.println("A:" + executor.
System.out.println("A:" + executor
System.out.println("A:" + executor.
Thread.sleep(10000) ;

System.out .println("B:" + executor
System.out.println("B:" + executor.
System.out.println("B:" + executor.

}
IR, Ew A AR SRS
}
BFE T a RN 4-19 FR o
M TAREE <=7, FTLEIEEE 2 MTE R 7, 31

B corePool #Z.Cr Ml FR LR FE B T 5 FMEPATE R

TR REIEIT T, LB TAE T .
NETSHRKE, Z2fa:
<A> R A<=B, 45 AL REETXME

%, FEARMAY BT Queuve 1, HALSEHIIREZNE

ALK T 4 S IE A o, 8 TR
I T A AR A K

System.out .println(pool.getCorePoolSize());
VEZE-INE- ST
System.out.println(pool.getMaximumPoolSize());
I % EAEH M AHK
System.out.println(pool.getPoolSize());

Ny BEFEERNAK

System.out .println(pool.getQueue().size());
A2 Run2 2 java fRASUNF -
package test.run;

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

public class Run2_2 {
/I BA %) {# i SynchronousQueue %
/I HEEBEHE <=corePoolSize
Il BT bl keepAliveTime>5 it 7 i B & W & 42

lpoo1-1-thread-s
:pool—i—threud—z
frool-1-thread-4
ipool-1-thread-3
ipocol-1-thread-7
pool-i-thread-6
ka2

2
u]
WB:7
7
8]

getCorePoolSize());
.getPoolSize());
getQueue () .size());

.getCorePoolSize()) ;
getPoolSize());
getQueue () .size());

run'!1418959997

run!1418959997984
run'1418959997984
run!1418959997984
run'!1418959997984
run!1418959997984
run'!1418959997984

[ 4-19

B
5
¥

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

Runnable runnable = mew Runnable() {
@QOverride
public void run() {
try {

System.out.println(Thread.currentThread() .getName ()
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+ " run!" + System.currentTimeMillis());
Thread.sleep(1000) ;
} catch (InterruptedException e) {
e.printStackTrace() ;

b
ThreadPoolExecutor executor = new ThreadPoolExecutor(7, 8, 5,
TimeUnit .SECONDS, new SynchronousQueue<Runnables());
executor.execute (runnable);//1
executor.execute (runnable) ;// 2
executor.execute (runnable) ;// 3
executor.execute (runnable) ;// 4
executor.execute (runnable) ;// 5
executor.execute (runnable) ;// 6
executor.execute (runnable) ;// 7
Thread.sleep(300);
System.out.println("A:" + executor.getCorePoolSize()):;
System.out.println("A:" + executor.getPoolSize());
System.out.println("A:" + executor.getQueue().size());
Thread.sleep(10000) ;
System.out.println("B:" + executor.getCorePoolSize());
System.out.println("B:" + executor.getPoolSize()):
System.out.println("B:" + executor.getQueue().size());
}
NEAZaE, BAMTEEEBEEHES
}
BT8R A 4-20 fiR. 7 Ciave Appiic
TAEBEMEENEIT T, WA TYET o fool-i-chread-1 runi1418960121328
" - = ]
MIBFTERKRR, Z2ME:  cx A nz miedo it EuARD TN
<A> W A<=B, AT FAIEBRBIEFTXAME  |oo1-1-chrenas runiiaio060121320

pool-l1-thread-4 run!1418960121328

%, #Ziﬁk)\#ﬁly\iﬂ Queue ‘:F » Eﬁﬂﬁﬁmﬁﬁ@%o p?oi-l-thread-a run!1418960121328

3. ¥ & >corePoolSize F H <=maximumPoolSize
IR
A8 Run3_1.java 26, {CIS4IF.

package test.run; 2 E4-20 & _%%

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

public class Run3_1 {
I/ A%|{# Al LinkedBlockingDeque %, i 2w}
Il %% B >corePoolSize M H L hESERNKF &
IE—EtE &% REH T MNEBEET
Il # #fE F LinkedBlockingDeque # I maximumPoolSize & ¥ 1E J # # &
public static void main(String[] args) throws InterruptedException {
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Runnable runnable =
@Override
public void run() {

try {

new Runnable ()

{

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

+ "

run!" + System.currentTimeMillis());
Thread.sleep(1000) ;

} catch (InterruptedException e) {

e.printStackTrace() ;

i
ThreadPoolExecutor executor =

new ThreadPoolExecutor(7, 8, 5,

TimeUnit.SECONDS, mew LinkedBlockingDeque<Runnables>()) ;

executor.execute (runnable) ;// 1
executor.execute (runnable) ;// 2
executor.execute (runnable) ;/3
executor.execute (runnable) ;// 4
executor.execute (runnable) ;// 5
executor.execute (runnable) ;// 6
executor.execute (runnable) ;// 7
executor.execute (runnable) ;// 8
Thread.sleep (300) ;

System.out .println("A:"
System.out.println("A:"
System.out .println("A:"
Thread.sleep(10000) ;
System.out.println("B:"
. System.out.println("B:"
System.out.println("B:"

+ executor
+ eXxecutor

executor

+ executor

+
+

executor

}
NEBENE, BAMYARLEESHES

)
BT

o

=

ATEERWE 4-21 P,

.getCorePoolSize());
.getPoolSize());
.getQueue () .size());

.getCorePoolSize());
executor.

getPoolSizel());

.getQueue () .size());

pool-l-thread-1 run!1418960204078
run'!1418960204078
run'1418960204078
run!1418960204078
run'!1418960204078
pool-1-thread-5 run!1418960204078
pool-1-thread-7 run!1418960204078

pool-1-thread-4
pool-1-thread-2
pool-1-thread-3
pool-1i-thread-6

pool-1-thread-3
B:7
B:7

run'1418960205078

& 4-21

8 MBI IIEAT o

i
b

ES
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UEBH LA R 45182 o A -

<B> WISk A>SB&&A<=C&&E, M C 1 G S¥ZM, It D A E PEFHIUT

BlockingQueue HJ&— %0, H HIASLEI2EA LinkedBlockingQueue F1 ArrayBlocking-
Queue, H LinkedBlockingQueue M4FANFE T4 K/NBRH, PESRBAFIAERAEH K, Friiih
17 execute() A2 75, MR DS T ML KEA 28 corePoolSize B, H
g HoAh Z2 4% ) 2% 2 ¥ L A LinkedBlockingQueue FA 31 H7, keepAliveTime Z 8t it ¥ A &
e

A% Run3_2java 25, fRASAITF:

package test.run;

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

public class Run3_2 ({
i A% /|l synchronousQueue %
I # B % BEE >corePoolsize Bt
N HFEEHESBHENL T, EHEH 8,
I3 EEREEYEDEAHR T naximumPoolSize HE 8
o FEATHEERK Y 8, HE L >corePoolsize k 7 Ml
I/ BibA keepAliveTimes>5 M 4 & H 4 42
I R {€ fl SynchronousQueue # | maximumPoolSize & # #94E il # A& &
public static void main(String[] args) throws InterruptedException {
Runnable runnable = new Runnable() {
@0verride
public void run() {
try {
System.out.println(Thread.currentThread() .getName()
+ " run!" + System.currentTimeMillis());
Thread.sleep(1000);
} catch (InterruptedException e) {
e.printStackTrace() ;

}

}i

ThreadPoolExecutor executor = new ThreadPoolExecutor(7, 8, 5,
TimeUnit.SECONDS, new SynchronousQueue<Runnable>());

executor.execute (runnable) ;// 1

executor.execute (runnable) ;// 2

executor.execute (runnable) ;// 3

executor.execute (runnable) ;// 4

executor.execute (runnable) ;/ 5

executor.execute (runnable) ;// 6

executor.execute (runnable) ;//7

executor.execute (runnable) ;/ 8

Thread.sleep(300);

System.out.println("A:" + executor.getCorePoolSize());

System.out.println("A:" + executor.getPoolSize());
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System.out.println("A:" + executor.getQueue().size());
Thread.sleep(10000) ;

System.out.println("B:" + executor.getCorePoolSize());
System.out.println("B:" + executor.getPoolSize());
System.out.println("B:" + executor.getQueue().size());

}
NgEmeat, BARTEALRESHEES
/l # &t & >corePoolSize HE L EE

}

BIFZiTa RN 4-22 Fin ; a6
A e pool-l-thread-5 run!1418960286078

8 | %Eﬁﬁyjﬁﬁo pool-i-thread-7 run'!1418960286078

5 N 3 o, poocl-1-thread-6 run!1418960286078

ﬁE% U—F%IQEEE_\LE@ pool-i-thread-4 run!1418960286078

<C> IR ABASACASF, W CHIG SHeiri, froimmmemes o nmnee

#Egtﬁﬂﬁ%ﬁﬁﬁﬁgllf% , I—_ﬁ-]-Z:*E D m}\ F EP C il::l—l—thread—s run!1418960286078
D $AT5EAE 55 Ja TEfG e I 8] 5 & A AR IhKE D eI BR

4. ¥E >maximumPoolSize HIIE R
fl2 Rund_1.java 25, RESUITF:

package test.run; A 4-22

Az
Az
B :
B
B:

L= SN IS M s )

-

B
e
%

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

public class Runéd_1 {
/I A% fl LinkedBlockingDeque #
/I #BE&BHE >corePoolSize M H LA HEEHNRT
/I Bl — i % % R it H corePoolSize MNEBAEALT
/I BBl keepAliveTime>5 MH Rk EHEAR
public static void main(String[] args) throws InterruptedException {
Runnable runnable = mew Runnable() {
@Override
public void run() {
try {
System.out.println(Thread.currentThread () .getName ()
+ " run!" + System.currentTimeMillis());
Thread.sleep(1000) ;
} catch (InterruptedException e) {
e.printStackTrace() ;

}:

ThreadPoolExecutor executor = new ThreadPoolExecutor(7, 8, 5,
TimeUnit.SECONDS, new LinkedBlockingDegue<Runnable>());

executor.execute (runnable) ;// 1

executor.execute (runnable) ;// 2

executor.execute (runnable) ;/ 3

executor.execute (runnable) ;// 4



}
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executor.execute (runnable) ;// 5
executor.execute (runnable) ;// 6
executor.execute (runnable) ;// 7
executor.execute (runnable) ;// 8
executor.execute (runnable) ;// 9
Thread.sleep(300);

System.out.println(*A:"
System.out.println(“"A:"
System.out.println("A:"

Thread.sleep (10000) ;
System.out.println("B:" +

System.out.println("B:"
System.out.println("B:™

BT R anpE 4-23 FiR .

UEBA A 858 R ALY
<D> N ASB&&A>C&&E, W] C #1 G 28 Z 1%, I D A E & siiT

pool-1-thread-3
pool-1-thread-6
pool-l-thread-5S
pool-1-thread-2
pool-l-thread-4
pool-1-thread-1
pool-l1-thread-7

pool-l-thread-2
pool-1-thread-5
B:7

+ executor.getCorePoolSize()):
+ executor.getPoolSize());
+ executor.getQueue().size()):;

executor.getCorePoolSize());

+ executor.getPoolSize());
+ executor.getQueue () .size());

s
run'!1418960476703
run!1418960476703
run!1418960476703
run'1418960476703
run!1418960476703
run'!1418960476703
run'!1418960476703

run!1418960477703
run'!1418960477703

& 4-23

f# Rund 2.java 35, RSN .

package test.run;

import
import

import
import

public

AR 1 L

java.util.concurrent.LinkedBlockingDeque;
java.util.concurrent.SynchronousQueue;
java.util.concurrent .ThreadPoolExecutor;
java.util.concurrent.TimeUnit;

class Rund_2 {

/I BA%|{# i SynchronousQueue #
I B # E >=corePoolSize

115
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/| 3 B %42 % & <=maximumPoolSize
/I Fi YA keepAliveTime>5 B i B 22 ] & 48
public static void main(String[] args) throws InterruptedException {
Runnable runnable = new Runnable() {
@Override
public void run() {
try {
System.out .println(Thread.currentThread () .getName ()
+ " run!" + System.currentTimeMillis());
Thread.sleep(1000) ;
} catch (InterruptedException e) {
e.printStackTrace() ;

}:
ThreadPoolExecutor executor = mew ThreadPoolExecutor (7, 10, 5,
TimeUnit.SECONDS, mnew SynchronousQueue<Runnable>());

executor.execute (runnable) ;// 1
executor.execute (runnable) ;// 2
executor.execute (runnable) ;// 3
executor.execute (runnable) ;// 4
executor.execute (runnable) ;// 5
executor.execute (runnable) ;// 6
executor.execute (runnable) ;// 7
executor.execute (runnable) ;// 8
executor.execute (runnable) ;// 9
Thread.sleep(300);
System.out.println("A:" + executor.getCorePoolSize());
System.out.println("A:" + executor.getPoolSize());
System.out.println("A:" + executor.getQueue().size());
Thread.sleep(10000);
System.out.println("B:" + executor.getCorePoolSize()):;
System.out.println("B:" + executor.getPoolSize());
System.out.println("B:" + executor.getQueue().size());

}

NEAEat, BAMTRARBESRHRES

}
pool-1-thread-3 run!1418960547187

BT8R INE 4-24 PR

pool-1-thread-1 run!1418960547187
MEBETTEEREBLRTA pool-1-thread-6 run!1418960547187
pool-1-thread-S run!1418960547187
<C> 1l B A>B&&A<=C&&F, M CHIGZ B A |pool-1-thread-4 run!1418960547187
o pool-1-thread-7 run!1418960547187

¥, HHD FRIEARETTXEES, MAEDIMAF

H, D AT S R ETE RE R 8] J5 R A PR D #E AT

jpool-1-thread-8 run!1418960547187
R

jpool-i-cthread-2 run!1418960547187
BI% Rund 3 java 25, fRESLNF .

[pool-1-thread-9 run!1418960547187
package test.run;

4-24 BITHR
import java.util.concurrent.SynchronousQueue;
import java.util.concurrent.ThreadPoolExecutor;
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import java.util.concurrent.TimeUnit;

public class Run4_3 {
/I BAF|{& A SynchronousQueue %
! 5B % E >corePoolSize
/l #E&EYE >naximumPoolSize

A ARE

public static void main(String[] args) throws InterruptedException {
runnable = new Runnable() {

Runnable
@Oove
publ

¥

rride
ic void run() {
try {

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

+ " run!" + System.currentTimeMillis());
Thread.sleep(1000) ;
} catch (InterruptedException e) {
e.printStackTrace() ;

ThreadPoolExecutor executor = new ThreadPoolExecutor(7, 8, 5,
new SynchronousQueue<Runnable>());
.execute (runnable) ;// 1

executor

executor.
executor.

executor

executor.
executor.
executor.

executor
executor
Thread.s
System.o
System.o
System.o
Thread.s
System.o
System.o
System.o

)
IR LEKR
}

TimeUnit .SECONDS,

execute (runnable) ;// 2
execute (runnable) ;// 3

.execute (runnable) ;// 4

execute (runnable) ;// 5
execute (runnable) ;// 6
execute (runnable) ;// 7

.execute (runnable) ;// 8
.execute (runnable) ;// 9

leep(300);
ut.println(*A:" +
ut.println("A:"
ut .println(*A:"
leep(10000) ;
ut.println("B:" +
ut.printin("B:" +
ut.println("B:" +

BB fT4aRUT -

pool-l-thread-1
pool-1l-thread-4
pool-l-thread-2
pool-1l-thread-3
pool-l1-thread-6
pool-1l-thread-5
pool-l-thread-7
pool-1-thread-8

run!1418960811734
run!1418960811734
run!1418960811734
run!1418960811734
run!1418960811734
run!1418960811734
run!1418960811734
run!1418960811734

executor

+ executor
+ executor

executor
executor
executor

.getCorePoolSize()) ;
.getPoolsize());
.getQueue() .size()):

.getCorePoolSize());
.getPoolSize());
.getQueue () .size());
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Exception in thread "main"
java.util.concurrent.RejectedExecutionException: Task
test.run.Run4_3S$1@lee2c2c rejected from
java.util.concurrent.ThreadPoolExecutor@1963b3e[Running, pool size = 8,
active threads = 8, queued tasks = 0, completed tasks = 0]

at
java.util.concurrent.ThreadPoolExecutor$AbortPolicy.rejectedExecution
(ThreadPoolExecutor.java:2048)

at

java.util.concurrent.ThreadPoolExecutor.reject (ThreadPoolExecutor.java:821)
at

java.util.concurrent.ThreadPoolExecutor.execute (ThreadPoolExecutor.java:1372)
at test.run.Run4_3.main(Run4_3.java:35)

UEB DL 458 J2 BT 1 -
<E> UE A>SB&&A>C&&F, WA C R4, HATE S WA T3R5

5. 24 keepAliveTime J9 0 BTAYSELR

keepAliveTime : £ R KT corePoolSize {HAY, 7EBEA L +5 22 IR 8] P J& A LR
PR Fop 28 R R AR M PR A, Qo SRk e (e SR, DUNBR, AnSRoh 0 M550 58 e fa S B
MRS s R |

unit: keepAliveTime S 1} [a] A7,

A1 RunS.java 31, CIBANF .

package test.run;

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

public class Runb5 {
// B\ #|1& Al synchronousQueue %
Il %2 ¥ & >corePoolSize
I B & BRHE <=maximumPoolSize
/I # H keepAliveTime fH} 0 Bt 094k I & &R AT 58 5 5 3L B I

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

Runnable runnable = new Runnable() ({
@Override
public void run() {
try {

System.out .println(Thread.currentThread() .getName ()
+ " run!" + System.currentTimeMillis()):
Thread.sleep(1000) ;
} catch (InterruptedException e) {
e.printStackTrace() ;
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ThreadPoolExecutor executor = mew ThreadPoolExecutor (7, 10, 0L,
TimeUnit .MILLISECONDS, new SynchronousQueue<Runnable>());

executor.execute (runnable);/1

executor.execute (runnable) ;// 2

executor.execute (runnable) ; /3

executor.execute (runnable) ;// 4

executor.execute (runnable) ;/ 5

executor.execute (runnable) ;// 6

executor.execute (runnable) ; // 7

executor.execute (runnable) ;// 8

executor.execute (runnable) ;// 9

Thread.sleep(300);

System.out.println("A:" + executor.getCorePoolSize());

System.out.println("A:" + executor.getPoolSize());

System.out.println("A:" + executor.getQueue().size());

Thread.sleep(5000);

System.out.println("B:" + executor.getCorePoolSize());

System.out.println("B:" + executor.getPoolSize());

System.out.println("B:" + executor.getQueue().size());

}

&F?E??Emﬂ%ﬁu 4-25 Ef7—]:\.o = K ER s ]
BB 2Bl 9O R 72 B AT B M2 B R [l i chread_s run!1410960904140
OL, ZFRHFTSE S S BIKE 25 PRI TR M IE corePool H fhot i-thread-4 rani 1415060904140
ﬂ&l‘”g? ﬁ'ﬁ corcPool %&ﬁﬂi% 7 pool-l-thread-3 run!1418960904140

pool-l-thread-2 run!1418960904140
pool-l1-thread-8 run!14168960904140
run'1418960904140
run'1418960904140

4.3.2 753 shutdown() F1 shutdownNow() SiREHE

J5 ¥ shutdown() F/F FH 2 8 24 B ok AT 98 A9 28 4k
SAT, AT AT % Task, #A shutdown() 77
BALBHZE, JEM shutdown() ke, FZA main 5i 5
FERT, MEABWSLE T HBFAESHITEA
2451k EAVEA shutdown() 7k, MALEM S —EHRFFT &, LMERER TR
B Task 1155 .

7 ¥ shutdownNow() #4E F 2 H W Fr A B9 1% 55 Task, I H il i InterruptedException 5
#, Tl #2 /2 7€ Runnable #{# [ if (Thread.currentThread().isInterrupted() == true) i& 1) 3 3| i
YRR P WORAE, mARBITRIRBEATRAT, W2 NPRITAT gk, WREE if
(Thread.currentThread().isInterrupted() == true) i&4) 2 il 5 5 BOACHS, Wb p IEAEZF TR 2
REHPBIATIEEE, MiAPATRREAENIT, WAITBASIHIERR.

fE X A #99 H ThreadPoolExecutor 2, 2§ MyRunnablel java {UFS4NF -

H 4-25 EATEER

package myrunnable;

public class MyRunnablel implements Runnable {
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public void run() {
try {
System.out.println("begin " + Thread.currentThread() .getName )
+ " " 4+ System.currentTimeMillis());
Thread.sleep(4000) ;

System.out.println(" end " + Thread.currentThread().getName ()
+ " " + System.currentTimeMillis());
} catch (InterruptedException e) ({
e.printStackTracel();

}
2 Testl.java fURBUNF :

package test;

import java.util.concurrent.LinkedBlockingDegue;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import myrunnable.MyRunnablel;

public class Testl {

public static void main(String[] args) throws InterruptedException {
MyRunnablel myRunnable = new MyRunnablel () ;
ThreadPoolExecutor pool = new ThreadPoolExecutor (7, 10, 0L,
TimeUnit .SECONDS, new LinkedBlockingDeque<Runnable>());
System.out.println("main end!");

}
FRFFIZ T4 R 4-26 s

LR A PATIE M5, AREESEs .
% Test2 java fLASWIF -

package test;

& 4-26 TG Task {E5F @A T HEFRGE o

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import myrunnable.MyRunnablel;

public class Test2 {
public static void main(String[] args) throws InterruptedException {
MyRunnablel myRunnable = new MyRunnablel () ;
ThreadPoolExecutor pool = new ThreadPoolExecutor (7, 10, 0L,
TimeUnit .SECONDS, new LinkedBlockingDeque<Runnable>()) ;
pool.execute (myRunnable) ;
System.out .println("main end!");
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P BATA RN 4-27 Fis.
2 Test3.java fLIGANTF .

package test;

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import myrunnable.MyRunnablel;

public class Test3 {
public static void main(String(] args) throws InterruptedException {
MyRunnablel myRunnable = mnew MyRunnablel () ;
ThreadPoolExecutor pool = new ThreadPoolExecutor (7, 10, 0L,
TimeUnit .SECONDS, new LinkedBlockingDeque<Runnable>());
pool.execute (myRunnable) ;
pool.shutdown() ;
System.out.println("main end!");

}
PP B AT45 R0 4-28 i

begin pool-1-thread-1 1422772881656 ; main end! —
end pool-l1-thread-1 1422772885656 begin pool-l-thread-1 1422772932156
end pool-l-thread-1 1422772936156

Fl 4-27 AR5 IAT5E UG MARSE ST B9 1 55 Fl 4-28 A PATE UG HERREATR

B THIRCRZ 4 PPz e dE A .
2% Test4.java {CHSHNF -

package test;

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import myrunnable.MyRunnablel;

public class Testd {

public static void main(String[] args) throws InterruptedException {
MyRunnablel myRunnable = new MyRunnablel();
ThreadPoolExecutor pool = new ThreadPoolExecutor (2, 99999, 9999L,

TimeUnit.SECONDS, new LinkedBlockingDeque<Runnable>());

pool.execute (myRunnable) ;
pool.execute (myRunnable) ;
pool.execute (myRunnable) ;

121
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pool.execute (myRunnable) ;
Thread.sleep(1000) ;
pool.shutdown () ;

pool.execute (myRunnable) ;
System.out.println("main end!");

}
BB TERT

begin pool-l-thread-1 1422773023000
begin pool-1l-thread-2 1422773023000
Exception in thread "main"
java.util.concurrent.RejectedExecutionException: Task
myrunnable.MyRunnablel@lbel6f5 rejected from
java.util.concurrent.ThreadPoolExecutor@d56b37 [Shutting down, pool
size = 2, active threads = 2, queued tasks = 2, completed tasks = 0]
at
java.util.concurrent.ThreadPoolExecutor$SAbortPolicy.rejectedExecution(ThreadPoo
1Executor.java:2048)
at
java.util.concurrent.ThreadPoolExecutor.reject (ThreadPoolExecutor.java:821)
at
java.util.concurrent.ThreadPoolExecutor.execute (ThreadPoolExecutor.java:1372)
at test.Test4.main(Testd.java:20)
end pool-l-thread-2 1422773027000
end pool-l-thread-1 1422773027000
begin pool-l-thread-2 1422773027000
begin pool-l-thread-1 1422773027000
end pool-l-thread-2 1422773031000
end pool-1-thread-1 1422773031000

WALBATERAA, BATT 4 MEF, BEMEFRAEH ., B AHETT shutdown() 77
%, JF B YR R

#&E24 3] shutdownNow() 17 o

AR A9 B ThreadPoolExecutor 2 shutdownNow, 2§ MyRunnablel java {5415 -

package myrunnable;

public class MyRunnablel implements Runnable {
public void run() {
try {
for (int i = 0; i < Integer.MAX_VALUE / 50; i++) {
String newString = new String();
Math.random() ;
Math.random() ;
Math.random() ;
Math.random() ;
Math.random() ;
Math.random() ;

if (Thread.currentThread().isInterrupted() == true) {
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System.out.println(" #&RATK, HFHT! ");
throw new InterruptedException();
}
) .
System.out.println(" HE&RHTR! ") ;
} catch (InterruptedException e) {
System.out.println(" # N\ catch FH TH% ") ;
e.printStackTrace() ;

}
% Testl.java {SHEANT .
package test;

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import myrunnable.MyRunnablel;

public class Testl {

public static void main(String[] args) throws InterruptedException {
MyRunnablel myRunnable = new MyRunnablel () ;
ThreadPoolExecutor pool = new ThreadPoolExecutor (2, 99999, 9999L,

TimeUnit.SECONDS, new LinkedBlockingDegque<Runnable>());

pool.execute (myRunnable) ;
pool .execute (myRunnable) ;
pool.execute (myRunnable) ;
pool.execute (myRunnable) ;
Thread.sleep(1000) ;
pool.shutdownNow () ;

}

BEFFBITERIT
1R BA B, BRI

java.lang.InterruptedException
at myrunnable.MyRunnablel.run (MyRunnablel.java:17)
at

123

java.util.concurrent.ThreadPoolExecutor.runWorker (ThreadPoolExecutor.java:1145)

at

java.util.concurrent.ThreadPoolExecutor$Worker.run(ThreadPoolExecutor.java:615)

at java.lang.Thread.run(Thread.java:745)
java.lang. InterruptedException

at myrunnable.MyRunnablel.run(MyRunnablel.java:17)

at

java.util.concurrent.ThreadPoolExecutor.runWorker (ThreadPoolExecutor.java:1145)

at

java.util.concurrent.ThreadPoolExecutor$Worker.run(ThreadPoolExecutor.java:615)

at java.lang.Thread.run(Thread.java:745)
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EHFRFTK, RPHFT!
# N catch Pl T4
# A catch ¥ 7 #4

MER BRI IEERE, BT 2 MESBBGY, BEWETT.
2§ MyRunnable2 java {SFBUNF

package myrunnable;

public class MyRunnable2 implements Runnable {
public void run() {

for (int i = 0; i < Integer.MAX_VALUE / 1000; i++) {
new String():
Math.random() ;
Math.random() ;
Math.random() ;
Math.random() ;
Math.random() ;
Math.random() ;

}

System.out.println (" #4KHEHR! ");

}
2 Test2.java {URSENTF .
package test;

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import myrunnable.MyRunnable2;

public class Test2 {
public static void main(String[] args) throws InterruptedException ({
MyRunnable2 myRunnable = new MyRunnable2 () ;
ThreadPoolExecutor pool = new ThreadPoolExecutor (2, 29999, 9999L,
TimeUnit .SECONDS, new LinkedBlockingDeque<Runnable>());

pool.execute (myRunnable) ;
pool.execute (myRunnable) ;
pool.execute (myRunnable) ;
pool.execute (myRunnable) ;
Thread.sleep(1000) ;
pool.shutdownNow () ;
System.out.println("main end!");

}

P BT A RN 4-29 R
B &EBRE 2 MEFERIIPAT, Hp 2 MESHEUNETT, HHEFE%.

P 4-29 BIT4EH
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2 Test3.java LIS ANF -

package test;

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import myrunnable.MyRunnable2;

public class Test3 {

public static void main(String[] args) throws InterruptedException ({
MyRunnable2 myRunnable = new MyRunnable2 () ;
ThreadPoolExecutor pool = new ThreadPoolExecutor (2, 99999, 9999L,

TimeUnit.SECONDS, new LinkedBlockingDeque<Runnable>());

pool.execute (myRunnable) ;
pool.execute (myRunnable) ;
pool.execute (myRunnable) ;
pool.execute (myRunnable) ;
Thread.sleep(1000) ;
pool.shutdownNow () ;
pool.execute (myRunnable) ;
System.out.println("main end!");

}
(35 STYRELE S

Exception in thread "main"
java.util.concurrent.RejectedExecutionException: Task
myrunnable.MyRunnable2@1947496 rejected from
java.util.concurrent.ThreadPoolExecutor@l1724a9d[Shutting down, pool
size = 2, active threads = 2, gueued tasks = 0, completed tasks = 0]
at
java.util.concurrent.ThreadPoolExecutor$AbortPolicy.rejectedExecution
(ThreadPoolExecutor.java:2048)
at
java.util.concurrent.ThreadPoolExecutor.reject (ThreadPoolExecutor.java:821)
at
java.util.concurrent .ThreadPoolExecutor.execute (ThreadPoolExecutor.java:1372)
at test.Test3.main(Test3.java:20)
55 B 7 e k!
4 R 3 TR

i B 15 BT 2 MESEOR AT, Hp 2 MESFEBUHETT, ME/a—MESNEE
AT, BITRCREMLE 558, I HAERG R,

2428 Btk 98 FH shutdown() J7 0, R AR T A RS ) 57 %0748 i SHUTDOWN AR 7S, it
AL P R IETE S, BN S RejectedExecutionException 5% . {HJE, It
AR A S ZR Y, ERLEMPHOESHC LB TER, AR,
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1Ml shutdownNow() 75 252 L 2 i AR ST 2B B STOP R, IR EI5 1L FFA IEAE 4R
THIZRR (ASRA if FIWT A bl %), AEALBRAE M A S PSRBT %, MR, ©
2R PR EERAAT AR5 o

A5, 1P shutdown() Frikfa, IEFESRATIOAE S5 FIBAS b (O 45 72 G B0 E AT, 36
E—Tgsie, BT E test26, 25 MyRunnableA java % UNF

package myrunnable;
public class MyRunnableA implements Runnable {
private String username;

public MyRunnableA (String username) {
super() ;
this.username = username;

}

public String getUsername() {
return username;

}

@Override
public void run() {
for (int i = 0; i < Integer.MAX VALUE / 500; i++) {
String newStringl = new String();
String newString5s new String|();
String newString6 new String();
String newString7 new String();
Math.random() ;
Math.random() ;
Math.random() ;

}
System.out.println(Thread.currentThread().getName() + * #4%®K! ");

}

2 Testl.java fAASUNF

package test;

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import myrunnable.MyRunnableA;

public class Testl {

public static void main(String[] args) {
try {
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MyRunnableA al = new MyRunnableA("Al");
MyRunnableA a2 = mew MyRunnableA("A2");
MyRunnableA a3 = new MyRunnableA("A3");
MyRunnableA a4 = new MyRunnableA("A4");

ThreadPoolExecutor pool = new ThreadPoolExecutor (2, 10, 30,
TimeUnit.SECONDS, mnew LinkedBlockingDegue<Runnable>());

pool.execute (al);

pool.execute (a2) ;

pool.execute (a3l);

pool.execute(ad);

Thread.sleep(1000) ;
pool.shutdown () ;

System.out.println("main end!");
} catch (InterruptedException e) {
main end!

e.printStackTrace() ; pool-i-chread-1 fEFSEM!

} pool-1-thread-2 TE&FEMR!
} pool-1-thread-2 E%ﬁﬁﬁ'
pool-1-thread=-1 1‘1‘5’%&'

}

FRIFiB T4 R A 4-30 s

TMIAEW A shutdownNow() 77 ¥ J& BAS b 9 4E 55 BB 24T, 771 shutdownNow() 3% [F]
{H /& List<Runnable>, List Xt R 76 M A RZBITHES, WHMEHBUEHRNIES. I TR
WA AR IETT TS, BIESEIHMITE test27, 2 MyRunnable.java fUFS AT :

K 4-30 2FAES BRI IAT

package myrunnable;
public class MyRunnableA implements Runnable {
private String username;

public MyRunnableA (String username) {
super () ;
this.username = username;

public String getUsername() {
return username;

@Override
public void run() {
for (int i = 0; i < Integer.MAX_VALUE / 500; i++) {
String newStringl = new String();
String newStringb new String();
String newString6é = new String();
String newString7 new String():
Math.random() ;



128

spe  Java FEGmIZ: BOTHESHESR

Math.random() ;
Math.random() ;
}
System.out.println(Thread.currentThread () .getName() + " FHZER! ");

}
2 Test.java {CHSANTF

package test;

import java.util.List;

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import myrunnable.MyRunnableA;
public class Test {

public static void main(String[] args) {
try {
MyRunnableA al = new MyRunnableA ("Al");
MyRunnableA a2 = new MyRunnableA("A2");
MyRunnableA a3 = new MyRunnableA("A3");
MyRunnableA a4 = new MyRunnableA("A4");

ThreadPoolExecutor pool = new ThreadPoolExecutor(2,”lO, 30,
TimeUnit .SECONDS, new LinkedBlockingDeque<Runnable>());

pool.execute(al) ;

pool.execute(a2) ;

pool.execute(ald) ;

pool.execute(ad) ;

Thread.sleep(1000) ; "
List<Runnable> list = pool.shutdownNow () ;
for (int i = 0; i < list.size(); i++) {

MyRunnableA myRunnableA = (MyRunnableA) list.get(i);
System.out.println(myRunnableA.getUsername () + " EHFHIGH! ") ;

System.out.println("main end!") ;
} catch (InterruptedException e) {
e.printStackTrace () ;

ool-1l-thread-1 ﬁ::%fﬁﬁ!
} pool-l1-thread-2 1%%‘%&'

a8 R A 4-31 fis. Bl 4-31 A BAMESBEGN T
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4.3.3 JixisShutdown()

Ji#% isShutdown() FIFF FH 2 F 2R it 2 5 B 28 56 1 .
A A9 H ThreadPoolExecutor 3, 2 Runl java fCASANF .

package test.run;

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

public class Runl {
public static void main(String[] args) throws InterruptedException {
Runnable runnable = new Runnable() {
@Override
public void run() {
try {
System.out.println(* T 7! begin "
+ Thread.currentThread() .getName()) ;
Thread.sleep(1000) ;
System.out .println (" 3TH 7! end "
+ Thread.currentThread() .getName()) ;
} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace () ;

}i

ThreadPoolExecutor executor = new ThreadPoolExecutor (2, 2,
Integer .MAX_VALUE, TimeUnit.SECONDS,
new LinkedBlockingDeque<Runnable>());
executor.execute (runnable) ;
System.out.println("A=" + executor.isShutdown()) ;
executor.shutdown() ;
System.out.println(*"B=" + executor.isShutdown()):;

}

P2 745 R 4-32 Fis .
HEJAM T shutdown () 7714, isShutdown() J5 i)
iR [FHE R true, )

& 4-32 EfT4E R

434 75i%isTerminating () ¥l isTerminated ()

R EERATH AL T shutdown 2% shutdownNow Z J5 4t FIEEZ IEH M A 2%
ot fEr, V8 ¥ isTerminating() W& [B] true, B nl PAHEWI AR, [TREBIEERXE, (]
PR, LRt T .
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IRERM KA, R ITAESEE 5, Wik isTerminated() iR 7] true. M7
ATLLLEM AL, [TRBESRKM .,
BIEMIEX A H ThreadPoolExecutor 4, £l MyRunnable java L30T ;

package myrunnable;
public class MyRunnable implements Runnable {

@Override
public void run() {
try {
System.out.println(Thread.currentThread().getName() + " begin "
+ System.currentTimeMillis());
Thread.sleep(2000) ;
System.out.println(Thread.currentThread() .getName() + " end "
+ System.currentTimeMillis());
} catch (InterruptedException e) {
e.printStackTracel() ; )
}

}
2 Test.java fCHSUN T ;

package test;

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import myrunnable.MyRunnable;
public class Test

public static void main(String[] args) throws InterruptedException ({
MyRunnable runnable = new MyRunnable() ;
ThreadPoolExecutor pool = new ThreadPoolExecutor (2, 99999, 99999,

TimeUnit .SECONDS, new LinkedBlockingDegque<Runnablex>());

pool.execute(runnable) ;
pool.execute (runnable) ;
pool.execute (runnable) ;
pool.execute (runnable) ;
System.out.println(pool.isTerminating() + " " + pool.isTerminated());
pool.shutdown() ;
Thread.sleep(1000) ;
System.out.println(pool.isTerminating() + " " + pool.isTerminated()):
Thread.sleep(1000) ;
System.out.println(pool.isTerminating() + " " + pool.isTerminated());
Thread.sleep(1000) ;
System.out.println(pool.isTerminating() + " " + pool.isTerminated());
Thread.sleep(1000) ;
System.out .println(pool.isTerminating() + " " + pool.isTerminated()):;
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Thread.sleep(1000);
System.out.println(pool.isTerminating()

+ " " 4 pool.isTerminated()); false false
pool-l1-thread-1 begin 1433993022609
} pool-l-thread-2 begin 1433993022609

} true false
pool-1-thread-1 end 1433993024609

B iEfra BanE 4-33 Fim. pool-1-thread-1 begin 1433993024609

true false
Jr ¥ shutdown() 5 shutdownNow() HIZIRERK th— P2 00 LT 1iiesoeacs
PNRAKITNGS, Tk isShutdown() | WX A4~ 2 A :;:T-f:i:zead-l )
ﬁ r] B(Jﬁé\ﬁ tﬂ ﬁ *ﬁ Hj ° jj‘& iSTem]inating() fE%j( ::::-ffils;ead—z end 1433993026609
IR EEXM#EATH, 1 isTerminated() ¥l AT [ ™

RECEXKHAT

Bl 4-33 BfT45R
4.3.5 75i% awaitTermination(long timeout, TimeUnit unit)

77 ¥ awaitTermination(long timeout, TimeUnit unit) ) 1F F 5 2 75 & 7 45 & 1Y s 8] 2 [6]
LEMERTCLAIL T, UMRERESERL/ONEEERAMNEEREBEGTC ST,

Wl B EA shutdown() FEMIBLS .

A1 E A H #931 H ThreadPoolExecutor 5, €]#3¢ MyRunnablel java fCASH0F -

package myrunnable;

public class MyRunnablel implements Runnable {
public void run() {
try {
System.out.println(Thread.currentThread() .getName() + " "
+ System.currentTimeMillis());
Thread.sleep(4000) ;
System.out.println(Thread.currentThread() .getName() + " "
+ System.currentTimeMillis());
} catch (InterruptedException e) ({
e.printStackTrace();
}

}

2 Testl java fRFSANF -

package test;

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import myrunnable.MyRunnablel;

public class Testl {
public static void main(String[] args) throws InterruptedException ({
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MyRunnablel myRunnable = new MyRunnablel();

ThreadPoolExecutor pool = new ThreadPoolExecutor (2, 99999, 9999L,
TimeUnit.SECONDS, new LinkedBlockingDeque<Runnable>());

pool.execute (myRunnable) ;

System.out.println("main begin ! " + System.currentTimeMillis());

System.out.println(pool.awaitTermination(10, TimeUnit.SECONDS)) ;

System.out.println("main end ! " + System.currentTimeMillis()):

/W SEBE R awaitTermination () F % E A M E45MK
}

BT84 R 4-34 iR o
FTED false FJF R 2 A X AR M 41 F T shutdown() J7#5
25 Test2.java {CHBUTF :

package test;

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import myrunnable.MyRunnablel;

public class Test2 {

public static void main(String[] args) throws InterruptedException {
MyRunnablel myRunnable = new MyRunnablel () ;
ThreadPoolExecutor pool = new ThreadPoolExecutor (2, 99999, 9999L,

TimeUnit .SECONDS, new LinkedBlockingDegque<Runnable>());

pool.execute (myRunnable) ;
pool .shutdown () ;
System.out.println("main begin ! " + System.currentTimeMillis());
System.out.println(pool.awaitTermination (10, TimeUnit.SECONDS)) ;
System.out.println("main end ! " + System.currentTimeMillis()):
/| X% . awaitTermination (10, TimeUnit.SECONDS) fkEf :
H%%5%#F 108, WERME 10

}
B EiTaE R A 4-35 Fis.

main begin ! 142277 main begin ! 1422777131921
pool-1-thread-1 1422777131921

[pool-1-thread-1 1422777007625 l pool-i-thread-1 1422777135921

pool-1-thread-1 1422777003625

alse W true
main end ! 1422777013625 . rain end ! 1422777135921

E 4-34  F5PH ZE A HEE B 4-35 FTEPZESRA true

MATENIZE RAE, “ main end ! " FTEPAYRT ] E LA AT S 55 OB i), st ui s
B awaitTermination() B HAT R, WM PA (5 ER AT, T awaitTermination() 77
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AN B ZE, SFERERRE I a], QRS {55 i DU S A BH %€

T BE— T A5 s A (RS AT, 7k awaitTermination() S2 A tHBRBH 2ERY . 52
AR AE Test3.java 1, 3C{F Test3.java 77 248 Fl MyRunnable2.java 2§, MyRunnable2.java 2&
REGITF .

package myrunnable;

public class MyRunnable2 implements Runnable {
public void run() {
try {
Thread.sleep(1000) ;
} catch (InterruptedException e) {
e.printStackTrace () ;

}
2 Test3.java LIS INF
package test;

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import myrunnable.MyRunnable2;

public class Test3 {
public static void main(String[] args) throws InterruptedException ({

MyRunnable2 myRunnable = new MyRunnable2() ;

ThreadPoolExecutor pool = new ThreadPoolExecutor(l, 99999, 9999L,
TimeUnit.SECONDS, new LinkedBlockingDeque<Runnable>());

pool.execute (myRunnable) ;

pool .execute (myRunnable) ;

pool.execute (myRunnable) ;

pool.execute (myRunnable) ;

pool.shutdown () ;

System.out.println("A=" + pool.awaitTermination(l, TimeUnit.SECONDS)
+ " " 4+ System.currentTimeMillis());

System.out.println("B=" + pool.awaitTermination(l, TimeUnit.SECONDS)
+ " " 4+ System.currentTimeMillis());

System.out.println("C=" + pool.awaitTermination(l, TimeUnit.SECONDS)
+ " " + System.currentTimeMillis());

System.out.println("D=" + pool.awaitTermination(l, TimeUnit.SECONDS)
+ " " 4+ System.currentTimeMillis());

System.out.println("E=" + pool.awaitTermination(l, TimeUnit.SECONDS)
+ " " + System.currentTimeMillis());

System.out.println("F=" + pool.awaitTermination(l, TimeUnit.SECONDS)
+ " " 4 System.currentTimeMillis());

System.out.println("G=" + pool.awaitTermination(l, TimeUnit.SECONDS)
+ " " 4+ System.currentTimeMillis());
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FRIFIBATEE RN 4-36 FTR .

77 1% awaitTermination() 55 shutdown() 45 & B ] ASEER “SEfFAT52 5" MORSR, R
W& B awaitTermination() 77 ¥ B A BHLZEME, H012R awaitTermination() 77 2 1E 7 FH 2E i o 72
AL AT 5EEE, | awaitTermination() HUiH PH ZE 4k L2 04T 5 T AOA0HS, L SCI87E Testd java
X, AT

package test;

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import myrunnable.MyRunnablel;

public class Test4d {
public static void main(String[] args) throws InterruptedException ({

MyRunnablel myRunnable = new MyRunnablel();

ThreadPoolExecutor pool = new ThreadPoolExecutor(2, 99999, 9999L,
TimeUnit .SECONDS, new LinkedBlockingDegque<Runnable>());

pool.execute (myRunnable) ;

pool.execute (myRunnable) ;

pool.execute (myRunnable) ;

pool.execute (myRunnable) ;

pool.shutdown () ;

System.out.println(pool.awaitTermination(Integer.MAX_VALUE,
TimeUnit.SECONDS)
+ " " 4+ System.currentTimeMillis() + " 2@HMEHFHATEE! =);

}
B E1TiE MBCRNE 4-37 B,

pool-i-thread-1 1422777731656
pool-l-thread-2 1422777731656
pool-i-thread-2 1422777735656

A=false 1422777688000 ]
B=false 1422777689000 o pool-i-thread-1 1422777735656
=false 1422777650000 pool-1i-thread-2 1422777735656
D=true 1422777691000 X pool-1-thread-1 1422777735656
E=true 1422777631000 pool-l-thread-1 1422777739656
F=true 1422777691000 pool-l-thread-2 1422777739656
G=true 1422777691000 true 1422777739656 SFUTEHATTRE!

B 4-36 mfT4E R B 4-37 EFRBEITER

43.6 TIJ ThreadFactory+execute()+UncaughtExceptionHandler SRS E

AT LR AR R R E S, XA RS ZBCE ThreadFactory £
-
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Azl FH 6951 H ThreadPoolExecutor 6, 2 MyRunnablel java fCRSHNF :

package myrunnable;

public class MyRunnablel implements Runnable {

public void run() {
try {

System.out.println(Thread.currentThread () .getName() + " "
+ System.currentTimeMillis());
Thread.sleep(4000);
System.out.println(Thread.currentThread () .getName() + " "
+ System.currentTimeMillis());
} catch (InterruptedException e) {
e.printStackTrace() ;

}

2% MyThreadFactoryA java {CESNF

package mythreadfactory;

import java.util.Date;

import java.util.concurrent.ThreadFactory;

public class MyThreadFactoryA implements ThreadFactory. {
public Thread newThread (Runnable r) {

Thread newThread

new Thread(r);

newThread.setName (" @#%: " + new Date());

return newThread;

}
% Testl java fCRSUNT

package test;

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import myrunnable.MyRunnablel;
import mythreadfactory.MyThreadFactoryA;

public class Testl {

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

MyRunnablel myRunnable = new MyRunnablel() ;

ThreadPoolExecutor pool = mnew ThreadPoolExecutor (2, 99999, 9999L,
TimeUnit .SECONDS, mew LinkedBlockingDeque<Runnable> (),
new MyThreadFactoryA());

pool.execute (myRunnable) ;
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I IZ T4 AN 4-38 s .
Bk T AR 3 A% H %€ S ThreadFactory 4f, 4 A] LA F] setThreadFactory() 77 ¥ i% &
H € X ThreadFactory, SZHACHSTE Test2 java LA+, {CRBANTF .

package test;

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import myrunnable.MyRunnablel;
import mythreadfactory.MyThreadFactoryA;

public class Test2 {
public static void main(String[] args) throws InterruptedException (
MyRunnablel myRunnable = new MyRunnablel();
ThreadPoolExecutor pool = new ThreadPoolExecutor (2, 99999, 9999L,
TimeUnit.SECONDS, new LinkedBlockingDegue<Runnable>()):;
pool.setThreadFactory (new MyThreadFactoryA());
pool.execute (myRunnable) ;

}
BRI T4 RN 4-39 Fizs .

K. Sun Feb 01 16:08:54 CST 2015 1422778134921
8 Sun Feb 01 16:08:54 CST 2015 1422778138921

1 16:

&: Sun :
A3 Sun reb 01 16:07:23 CST 2015 1422778047656

Kl 4-38 BZFTEER & 4-39 ZEfTLER

M FREFT I S, W JDK i R, I SCE 7 4l F MyRunnable2 java 25, X
anE .

package myrunnable;

public class MyRunnable2 implements Runnable {

public void run() {
System.out.println(Thread.currentThread() .getName () +

+ System.currentTimeMillis());
String abc = null;
abc.indexOf (0) ;
System.out.println(Thread.currentThread() .getName() + "
+ System.currentTimeMillis());

"

}
A4 Test3 java {RFSUNT
package test;

import java.util.concurrent.LinkedBlockingDeque;
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import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import myrunnable.MyRunnable2;
import mythreadfactory.MyThreadFactoryA;

public class Test3 {
public static void main(String[] args) throws InterruptedException {
MyRunnable2 myRunnable = new MyRunnable2();
ThreadPoolExecutor pool = new ThreadPoolExecutor (2, 99999, 9999L,
TimeUnit .SECONDS, mnew LinkedBlockingDeque<Runnablex>());
pool.setThreadFactory (new MyThreadFactoryA());
pool.execute (myRunnable) ;

}
B AT I ARG N 4-40 FTR .

. NEETA SIS Bl E X e = vl
A% Sun Feb 01 16:11:03 CST 2015 1422778263515 =
Exception in thread "MAtE: Sun ¥ab 03 16:11:02 CST 2015" java.lang.NullPointerExceptic |

at wyrunnable, ByRunnab lel  run (MyRunnab le2 . java:8)

At java.util.eoncurrent . ThresadPoolExesutor. runiforker (ThreadPoolExecutor .]avuzll'mfi
&t Java. uril.concurrent. ThreadPoolExecutor §¥orker . run (ThreadPoolExecutor. java: 6
at java. Jang, Theead. run (Thread. java:745) o3

F 4-40 FIFREHEAITARERE

MR B CRB TR, RBRMEHARE T EE BN, TEARE
MyThreadFactoryB.java, {UHSTF .

package mythreadfactory;

import java.lang.Thread.UncaughtExceptionHandler;
import java.util.Date;
import java.util.concurrent.ThreadFactory;

public class MyThreadFactoryB implements ThreadFactory ({
public Thread newThread(Runnable r) {
Thread newThread = new Thread(r) ;
newThread.setName (" B #F £ H: * + new Date()):
newThread.setUncaughtExceptionHandler (new UncaughtExceptionHandler () {
public void uncaughtException(Thread t, Throwable e) ({
System.out.printin(" BEXAEREEM: " + t.getName() + " *
+ e.getMessage());
e.printStackTrace() ;

}) g
return newThread;

}
BIEE Testd java X4, RAGUNTF .

package test;
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import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import myrunnable.MyRunnable2;
import mythreadfactory.MyThreadFactoryB;

public class Test4
public static void main(String([] args) throws InterruptedException {
MyRunnable2 myRunnable = new MyRunnable2();
ThreadPoolExecutor pool = mew ThreadPoolExecutor (2, 99999, 9999L,
TimeUnit.SECONDS, new LinkedBlockingDegque<Runnable>());
pool.setThreadFactory (new MyThreadFactoryB());
pool.execute (myRunnable) ;

}

BB ATE MBCR I 4-41 F7R .

&Mh: Sun Feb 01 16:13:130 CST 2015 1422778410312
ammsm, HAIPEM: Sun Feb 01 16:13:30 CBT 2015 null
java.lang.NullPointerException
at myrunnsle. HyRunnabled.cun(ByRunnable2 , java:8)
at java.util.concurrent.ThreadPoo lExecutor .runWorker i ThreadPoolExecutor . java: 11

at java.util.concurcent.ThresdPoolExecutoriWorker. run(ThreadPoolExecutor, java: 6
st Java. lang.Thread.run(Thread.java:745)

b=

4-41 RIHRREER

4.3.7 7J3i% set/getRejectedExecutionHandler()

J7 #: setRejectedExecutionHandler() il getRejectedExecutionHandler() #4E FH & 7] DA 4b B
155 B A AT BT R

B 975 H ThreadPoolExecutor 7, 4] MyRunnablel java 2${CHSHNT
package myrunnable;
public class MyRunnablel implements Runnable {

private String username;

public MyRunnablel (String username) {

super () ;
this.username = username;

.public String getUsername () {
return username;

public void setUsername (String username) {
this.username = username;
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public void run() {
try {
System.out.println(Thread.currentThread() .getName() + " "
+ System.currentTimeMillis());
Thread.sleep(4000) ;
System.out.println(Thread.currentThread () .getName () +
+ System.currentTimeMillis());
} catch (InterruptedException e) {
e.printStackTrace() ;

}
2 Testl.java {fCHE AN ;
package test;

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

import myrunnable.MyRunnablel;

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

MyRunnablel myRunnablel new MyRunnablel (" # & 1");

MyRunnablel myRunnable2 = new MyRunnablel (" HE2");

MyRunnablel myRunnable3 = new MyRunnablel (" ¥ 3");

MyRunnablel myRunnable4 = new MyRunnablel (" HE 4 ;

ThreadPoolExecutor pool = new ThreadPoolExecutor(2, 3, 9999L,
TimeUnit.SECONDS, new SynchronousQueue<Runnable>());

pool.execute (myRunnablel) ;

pool.execute (myRunnable2) ;

pool.execute (myRunnable3) ;

pool.execute (myRunnabled) ;

I

}
BIFBfr45 A 4-42 Fis.

[pool-l-thread-1 1422778513312
[Exeeprion dn rhread "uain" pool-l-thread-2 1422778513312 A
lpool-1-thread-3 1422778513312
java.util.concurrent.RejectedExecutionException: Task wyrunuable.MyRunnable BhE546 rejecved from java. util.d !
at java.uril.concucrent.ThreadfoolExecurorfibortPolicy.rejecredExecurion(ThreadPoolExecutor. java: 20:
at java.util.c current. ThreadFoslExecutor . reject (ThreadPoolExecutor.java:B21)
at java,uril concurrent . TureadPoclExecuror. execute (ThreadPoolExecutor. java:1372)
at test.Testl.main(Testl. java:i20)
pool-1-thread-3 1422778517312
pocl-l-thread-2 1422778517312
[pool-1-thread-1 1422778517312

E 4-42 IE4ET B RITS

TEHBXFE M 7 5 BF AT L B 2 IR PATIE %S 4T R, ]2 2K MyRejectedExecution
Handler.java {3401 F -
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package myrejectedexecutionhandler;

import java.util.concurrent.RejectedExecutionHandler;
import java.util.concurrent.ThreadPoolExecutor;

import myrunnable.MyRunnablel;

public class MyRejectedExecutionHandler implements RejectedExecutionHandler
public void rejectedExecution(Runnable r, ThreadPoolExecutor executor) {
System.out.println(( (MyRunnablel) r).getUsername() + " #WiELIIT ");

}
2 Test2.java UG HN T ;

package test;

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

import myrejectedexecutionhandler.MyRejectedExecutionHandler;
import myrunnable.MyRunnablel;

public class Test2 {
public static void main(String[] args) throws InterruptedException ({
MyRunnablel myRunnablel = new MyRunnablel (" #& 1");
MyRunnablel myRunnable2 = new MyRunnablel (" #FE 2%);
MyRunnablel myRunnable3 = new MyRunnablel (" # & 3");
MyRunnablel myRunnable4 = mew MyRunnablel (" H[E 4");

ThreadPoolExecutor pool = mew ThreadPoolExecutor (2, 3, 9999L,
TimeUnit.SECONDS, new SynchronousQueue<Runnables());

pool .setRejectedExecutionHandler (new MyRejectedExecutionHandler ());

pool.execute (myRunnablel) ;

pool.execute (myRunnable2) ;

pool.execute (myRunnable3) ;

pool.execute (myRunnabled) ;

} Ipool-1-thread-3 1422778716968
) lpool-1-thread-1 1422778716968

pool-1-thread-2 1422778716968

BEFFEITE R INE 4-43 PR ool i-cheead 2 1422778720968
ISR T LA SR 4 T AR 55 H R4k

B 443 EFTER
4.3.8 73i% allowsCoreThreadTimeOut()/(boolean)

754 allowsCoreThreadTimeOut() 1 allowsCoreThreadTimeOut(boolean value) 4 12 L

B RS A N RRCR
GE X A9 H ThreadPoolExecutor 8, &2 MyRunnable. java {UAS 41T :

package myrunnable:;
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public class MyRunnable implements Runnable {

@Override
public void run() {
System.out.println(Thread.currentThread() .getName() + " begin "
+ System.currentTimeMillis());
System.out.println(Thread.currentThread() .getName() + " end "
+ System.currentTimeMillis());

}
2 Testl java {CHSUNF .

package test;

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

import myrunnable.MyRunnable;
public class Testl {

public static void main(String[] args) throws InterruptedException {
ThreadPoolExecutor pool = mew ThreadPoolExecutor(4, 5, 5,
TimeUnit.SECONDS, new SynchronousQueue<Runnable>());

System.out.println(pool.allowsCoreThreadTimeQut () ) ;

for (int i = 0; 1 < 4; i++) {
MyRunnable runnable = new MyRunnable():;
pocl.execute(runnable) ;

}

Thread.sleep(8000);

System.out.println(pool.getPoolSize());

}

ey =
BIFIZIT45 R A 4-44 PR,
O Test2 java {LFSANTF -
package test;
import java.util.concurrent.SynchronousQueue;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;
import myrunnable.MyRunnable;
public class Test2 {
public static wvoid main(String[] args) throws InterruptedException {

ThreadPoolExecutor pool = new ThreadPoolExecutor (4, 5, 5,
TimeUnit.SECONDS, mnew SynchronousQueue<Runnable>());

141
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pool.allowCoreThreadTimeOut (true) ;
System.out.println(pool.allowsCoreThreadTimeOut () ) ;
for (int i = 0; i < 4; i++) {
MyRunnable runnable = new MyRunnable () ;
pool.execute (runnable) ;
}
Thread.sleep(8000) ;
System.out.println(pool.getPoolSize());

}
B iafras R 4-45 Fon .

pool-1-thread-1 begin 1434157918421 wrue

pool-1-thread-3 begin 1434157918421 pogl-1-chread-1 begla 1494157900609
ool rEread-4 Bagin 1634157916421 pool-1-thread-3 begin 1434157980609
pool-1-thread-2 begin 1434157918421 paol-1-thread-2 hegin 1434157960608
pool-1-thread-4 end 1434157918421 paol-i-thread-3  end 1434157980609
hal-i-thrEadsy  Esd ASALSIIBAZL pool-1-thread-1 end 1434157980609
pool-i-thread-1  end 1434157918421 pool-1-thread-4 begin 1434157980609
pool-1-thread-2 end 1434157918421 pool-l1-thread-2 end 1434157980609
A pool-1-thread-4  end 1434157980609

0
e TP
K 4-44 BiTEER E 4-45 BfT45R

4.3.9 75i% prestartCoreThread() 1 prestartAllCoreThreads()

75 ¥ prestartCoreThread() 58 H — Kt G & — ML O, R FIE N boolean, & S
BERST .

J5#: prestartAllCoreThreads() MITEHI R S &k O 4RE, IR IMIERIH s DR R E R .

A& (935 B ThreadPoolExecutor 9, 2 Runl java fCRSINTF -

package test.run;

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.,TimeUnit;

public class Runl {
public static void main(String([] args) throws InterruptedException {
Runnable runnable = new Runnable () {
@Override
public void run() {
try {
System.out.println(* {TH 7! begin "
+ Thread.currentThread() .getName()) ;
Thread.sleep(4000) ;
System.out.println(" fTH 7! end "
+ Thread.currentThread () .getName()) ;
} catch (InterruptedException e) {
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// TODO Auto-generated catch block
e.printStackTrace();

ThreadPoolExecutor executor = new ThreadPoolExecutor(2, 2, 5,
TimeUnit .SECONDS, new LinkedBlockingDeque<Runnable>());
System.out.println(" &M P YLLK A: " + executor.getPoolSize()):
System.out.println("zZl=" + executor.prestartCoreThread());
System.out.println(" &4 P &L B: " + executor.getPoolSize()):
System.out.println("zZ2=" + executor.prestartCoreThread());
System.out.printin(" &M FH&EEK C: " + executor.getPoolSize());
System.out.println("Z3=" + executor.prestartCoreThread());// TR
System.out.println("Z4=" + executor.prestartCoreThread());/ ¥ KD
System.out.println("zZ5=" + executor.prestartCoreThread());/ ZH KD
System.out.println("Z6=" + executor.prestartCoreThread());/ L& K%
System.out.println(" &EAFHEEK D: * + executor.getPoolSize());

}

RIF B4R E 4-46 i,

£33 Run2.java fSRSUNF

package test.run;

import java.util.concurrent.LinkedBlockingDeque;

import java.util.concurrent.ThreadPoolExecutor; [EiBthaaI&ERD: 2
import java.util.concurrent.TimeUnit;

4-46 BITHER
public class Run2 {
public static void main(String([] args) throws InterruptedException {
Runnable runnable = new Runnable() {
@Override
public void run() {
System.out.println(" T8 7! begin "
+ Thread.currentThread() .getName()) ;
System.out.println(" 4TE 7! end "
+ Thread.currentThread () .getName()) ;

}i

ThreadPoolExecutor executor = new ThreadPoolExecutor(2, 2, 5,
TimeUnit.SECONDS, new LinkedBlockingDeque<Runnable>()):
- System.out.println(" #EMFH ALK A: " + executor.getPoolSize());
System.out.println("* B#BNEBEHERN: " +
executor .prestartAllCoreThreads()) ;
System.out.printlin(* & ¥ FHE&EHK B: " + executor.getPoolSize());
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BIF BT R K 4-47 TR,

4.3.10 75i% getCompletedTaskCount()
J7#: getCompletedTaskCount() it E F 42 HUE B 28 4

e (LS5 K.

BRI LA A9 H ThreadPoolExecutor 10, 2% Runl.

java fRAS IR .

package test.run;

L ERE ;2
5 St (R AR e

[ 4-47 BITHER

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

public class Runl {
public static void main(String[] args) throws InterruptedException {
Runnable runnable = new Runnable() {
@Override
public void run() {

Yi

ThreadPoolExecutor executor

Thread.
System.
Thread.
+ System.
Thread.

System

System

try {

Thread.sleep(1000);
System.out.println(" 4T T! =
+ Thread.currentThread() .getName()) ;-
} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTracel() ;

= new ThreadPoolExecutor (2, 2, 5,

TimeUnit ,SECONDS, new LinkedBlockingDeque<Runnable>());
executor.execute (runnable) ;
executor.execute (runnable) ;
executor.execute (runnable) ;
executor.execute(runnable) ;
executor.execute(runnable) ;
executor.execute (runnable) ;

sleep(1000) ;
out .println(executor
sleep(1000);
out .println (executor
sleep(1000);

.out.println (executor
Thread.

sleep(1000) ;

.out .println (executor
Thread.
System.out .println(executor.

sleep(1000);

.getCompletedTaskCount ()) ;
.getCompletedTaskCount ()) ;
.getCompletedTaskCount ());

.getCompletedTaskCount () ) ;

getCompletedTaskCount ()) ;
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B sfras Rk 4-48 s,

4311 E 3 MAFILES max BERIEEME

{E {di f ThreadPoolExecutor £& £ it 1) 33 #2 v, i
F 3 f BA %1 ArrayBlockingQueue., LinkedBlockingDeque
H1 SynchronousQueue.

H ArrayBlockingQueue Fil LinkedBlockingDeque 2§
Al LUFS E AP TR Z /D, ArrayBlockingQueue 2544
AT

public ArrayBlockingQueue (int capacity, boolean fair) {
if (capacity <= 0)
throw new IllegalArgumentException();
this.items = new Object|[capacity];
lock = new ReentrantLock(fair);
notEmpty = lock.newCondition() ;
notFull = 1lock.newCondition();

! pool-1-thread-2
! pool-1-thread-2
! pool-i-thread-1

! pool-1-thread-2
! pool-1-thread-1

N

TR

B

 4-48

}
LinkedBlockingDeque 25441 /7 A SRS UNT -

public LinkedBlockingDeque (int capacity) {
if (capacity <= 0) throw new IllegalArgumentException();
this.capacity = capacity;

}

MBS AT A&, WSRAE A capacity {HJE <=0 BHEHBF# 1,

BB AAT B 5G9 PR B R T4 55 9 %08 K T ThreadPoolExecutor £k #2719 maximum-
PoolSize e KBRS, TEAR[E RS2 th B 2R AL

B4 H queueDiff big_test, A& MyRunnable java SN -

package myrunnable;
public class MyRunnable implements Runnable ({

@Override
public void run() {

try
System.out.println("begin " + System.currentTimeMillis());

Thread.sleep(1000);

System.out.println(" end " + System.currentTimeMillis()):;
} catch (InterruptedException e)

e.printStackTrace() ;
}

}
A& LinkedBlockingDequeTestl.java 2SS 40T
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package test;

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import myrunnable.MyRunnable;

public class LinkedBlockingDequeTestl {

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

/l LinkedBlockingDeque {8 i # % #j 1%
/I max E# 5+

LinkedBlockingDeque linked = new LinkedBlockingDegque<Runnable>(2);

System.out.println(linked.size());

ThreadPoolExecutor pool = new ThreadPoolExecutor (2,

TimeUnit .SECONDS, linked);
pool .execute (new MyRunnable());
pool.execute (new MyRunnable());
pool.execute (new MyRunnable());
pool.execute (new MyRunnable());
pool.execute (new MyRunnable());

3; 8,

System.out.println(pool.getPoolSize() + " " + linked.size());

HBERNKF 2 MESH, AT 3 NMESH
}

BATER AN 4-49 FioR .

MBFT45 A M, PR T ENECh 2, EEMST
B@%Eﬁ%ﬁm 3e

B LinkedBlockingDequeTest2.java JSXASUNTF -

package test;

import java.util.concurrent.LinkedBlockingDeque;

import java.util.concurrent.ThreadPoolExecutor;

import java.util.concurrent.TimeUnit;

import myrunnable.MyRunnable;

public class LinkedBlockingDequeTest2 {

begin
begin
begin
3 2
end
end
begin
end
begin
end
end

1434166772046
1434166772046
1434166772046

1434166773046
1434166773046
1434166773046
1434166773046
1434166773046
1434166774046
1434166774046

[ 4-49 BfTEER

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

// LinkedBlockingDeque & i # % #1&
I max EWE#
NERFARETY, H—AESHHARY

LinkedBlockingDeque linked = mew LinkedBlockingDeque<Runnable>(2);

System.out.println(linked.size());

ThreadPoolExecutor pool = new ThreadPoolExecutor(2,

TimeUnit.SECONDS, linked);
pool.execute (new MyRunnable()) ;
pool .execute (new MyRunnable()) ;

3., 5,
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pool.execute (new MyRunnable()) ;

pool.execute (new MyRunnable());

pool.execute (new MyRunnable()):;

pool.execute (new MyRunnable());
System.out.println(pool.getPoolSize() + " " + linked.size()):;
N BENAF 2 MES, AT 3 MESH

N IAMESBEL

}
ZEATEE R A 4-50 FiR,

z —3
hegin 1434166809500 )
begin 1434166809500
pegin 1434166809500
[Exception in thresd "main” java.util.concurrent.RejectedExecutionException: Task myrunnsh le . AgRunnablefdS6b37 rejectec
8t java,util.concurrent, ThreadPoclExecuror {&bortPolicy.rejectedizecution (ThreadPoolExecutor, java:2048)
at Jave.util.copncurrent, ThreadPoo lExesuter, reject (ThreadPoolExecutor, java: 821)
ar java.util.concurrent, ThreadPoclExscutor.execute (ThreadPoolExecutor. java: 1372)
at teat.linkedBlockainghequeTestz.wain{LinkedBlockingDequeTest2. java:24)
end 1434166610500
end 1434166810500
end 1434166810500
begin 1434166810500
ppegin 1434166810500
end 1434166811500
end 1434166811500

[ 4-50 imfTEER

MIBTTERATH, Hph—MEFIEdad T, HAES ERH T,
£ LinkedBlockingDequeTest3.java ZEfCHS 1 F -

package test;

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import myrunnable.MyRunnable;
public class LinkedBlockingDequeTest3 {

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

/l LinkedBlockingDeque f# | T % #) 1

I max 15 # 2o

LinkedBlockingDeque linked = new LinkedBlockingDeque<Runnable> () ;

System.out.println(linked.size());

ThreadPoolExecutor pool = new ThreadPoolExecutor(2, 3, 5,
TimeUnit .SECONDS, linked);

pool.execute (new MyRunnable());

pool.execute (new MyRunnable());

pool.execute (new MyRunnable());

pool.execute (new MyRunnable());

pool .execute (new MyRunnable());

System.out.println(pool.getPoolSize() + " " + linked.size());

/I £ Fl new LinkedBlockingDeque<Runnable>(); Z&#iE

/f capacity fi& Integer.MAX_VALUE
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I FAREAT

// public LinkedBlockingDeque() {
// this (Integer .MAX_VALUE) ;

I}

/f ¥ ¥ LinkedBlockingDeque A%

// 209 ML FFfi# Integer .MAX_VALUE

I &

I HNT] 3 MES, AT 2 MESH

} begin 1434166858156
} begin 1434166858156
3
vz —, end 1434166859156
BiTgE R mE 4-51 s, end 1434166859156
el . sl egin 1434166859156
TR RS EH ArrayBlockingQueue BA %) MIBATRCR - Eegin 1434166859156
5 ; end 1434166860156
f1# ArrayBlockingQueueTest1 java FS{CHS N . o
lloegin 1434166860156
package test; end 1434166861156
import java.util.concurrent.ArrayBlockingQueue; el
e : v e P 4-51 BTSSR
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import

public

myrunnable.MyRunnable;

class ArrayBlockingQueueTestl {

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

/| ArrayBlockingQueue {# H # 5 # 1

/I max E# 54

ArrayBlockingQueue array = new ArrayBlockingQueue (2);
System.out.println(array.size());

ThreadPoolExecutor pool = new ThreadPoolExecutor (2, 3, 5,
TimeUnit .SECONDS, array);

pool.execute (new MyRunnable()) ;

pool.execute (new MyRunnable()) ;

pool.execute (new MyRunnable()) ;

pool.execute (new MyRunnable()) ;

pool.execute (new MyRunnable());
System.out.println(pool.getPoolSize() + " "

N NKF 2 MES, BT 3IANES

+ array.size());

}

pegin 1434166913562
AT L. T pegin 1434166913562
EATHRINE 4-52 s pegin 1434166913562
BAB R FERE T E RN B 2, IEEBITRZLEECH 3. ::: i:g:i:gi:::i
| 1 1 . end 1434166914562
£ 2 ArrayBlockingQueueTest2 java FSACHSUNT : agte Serstonrss s
begin 1434166914562
package test; end 1434166915562
end 1434166915562

import java.util.concurrent.ArrayBlockingQueue;

import java.util.concurrent.ThreadPoolExecutor;

[ 4-

52 BITEEHR
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import java.util.concurrent.TimeUnit;

import myrunnable.MyRunnable;

public class ArrayBlockingQueueTest2 {

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

—

)

/l ArrayBlockingQueue & fl # & 41

/I max EH &%

NERFI BB, A MESHIARE

ArrayBlockingQueue array = new ArrayBlockingQueue(2) ;

System.out.println(array.size());

ThreadPoolExecutor pool = new ThreadPoolExecutor (2, 3, 5,
TimeUnit.SECONDS, array):;

pool.execute (new MyRunnable());

pool .execute (new MyRunnable());

pool.execute (new MyRunnable());

pool.execute (new MyRunnable());

pool.execute (new MyRunnable()) ;

pool.execute (new MyRunnable());

System.out.println(pool.getPoolSize() + " " + array.size());

I BN 2 MES, AT 3 MESH
A 1AMMESPIE 4

BATEE RN 4-53 PR,

0

begin 1434166953750 @
begin 1434166953750 ;
begin 1434166953750 I
Exceprion in shread "wain” java.util.concurrent.RejectedExecutionException: Task myrunnable,lyRunnablefeSibic rejeccer

end 1434166954750
end 1434166954750
end 1434166954750
begin 1434166954750
begin 1434166954750 '/
end 1434166955750 "
end 1434166955750

ar java.uril.concurrent. ThreadPool Executor $ AbornPolicy.rejectedExecunion(ThreadPoolExecutor . java: 2048)
at java.ucil, concurrent . ThresdPoolExacutor . reject {ThreadPoolExecutor. java:B21)

at jsva,util.concurrent, ThreadPoolExecutor, execute (ThreadPoolExecutor. java:1372)

at test,.lrvayblockingQueusTest2 main (ArrayBlockingQueueTast2. java:24)

® 4-53 BiT4EE

A% SynchronousQueueTest1.java FSACHLLIT .

package test;

import
import
import

import

public

java.util.concurrent.SynchronousQueue;
java.util.concurrent.ThreadPoolExecutor;
java.util.concurrent.TimeUnit;

myrunnable.MyRunnable;

class SynchronousQueueTestl {



150 < Java ARG BDTI%SHELR

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

SynchronousQueue linked = new SynchronousQueue<Runnables () :

System.out.println(linked.size());

ThreadPoolExecutor pool = new ThreadPoolExecutor (2, 3, 5,
TimeUnit.SECONDS, linked);

pool.execute (new MyRunnable());

pool.execute (new MyRunnable());

pool.execute (new MyRunnable());

System.out.println(pool.getPoolSize() + " " + linked.size()):
EEHAT I ANES
}
}
== s —
BT R ME 4-54 FiR . begin 1434166997718
. 3 0
A1) SynchronousQueueTest2.java 2SfCAL 4T - begin 1434166997718
begin 1434166997718
package test; end 1434166998718
end 1434166998718
end 1434166998718
import java.util.concurrent.SynchronousQueue;

import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit; & 4-54 ZfT4EHR

import myrunnable.MyRunnable;
public class SynchronousQueueTest2 {

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

SynchronousQueue linked = mew SynchronousQueue<Runnable>();

System.out.println(linked.size());

ThreadPoolExecutor pool = new ThreadPoolExecutor(2, 3, 5,
TimeUnit .SECONDS, linked);

pool.execute (new MyRunnable());

pool.execute (new MyRunnable()) ;

pool.execute (new MyRunnable());

pool .execute (new MyRunnable());

System.out.println(pool.getPoolSize() + " " + linked.size());

I EEBAT 3 AN ESH

I —MEHHIEL

}
IBATHRUNE 4-55 FR .

o E|
begin 1434167035609
begin 1434167035609
bhegin 1434167035609 §
£ xceprion in thread "wain’” java.util.concurrent.Re) utionException: Task myrunnable.NyRunnablefblcfat rejectec
at jave.uril.concurrent, ThreadPoolExecutor$ AborcPolicy.rejectedExecut 10n (ThreadPoo lExecutor . java:2048)
at java.util.concurrent, ThresdPoolExecutar . rajecrt (ThreadPoolExecutor. java:821)
&T jave,util.concurvent, ThreadPoolExecuter . execute (ThreadPoo lExecutor. java: 1372)
at test.SynchronousQueueTestl main (SynchronousQueueTest2. java:19)
end 1434167036609
end 1434167036609
end 1434167036609

4-55 BITEER
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WGEFHES R, # 3 MESTERIET, B —ESBIEAIGT, HARERESE
7 max {8,

4.3.12 £5FEith ThreadPoolExecutor UE4EEERR

LR AR A B R AR R I, XSRS N Y Task (554 A AL FE RS, 7EBRIA
&ML T, ThreadPoolExecutor 25H A 4 FiAS[A] (AL FHE 75 =X .

Q AbortPolicy: 4{EF A INEILAR M -PHAELaRT, EXRMH RejectedExecutionException 54 o

Q CallerRunsPolicy : 4{E5 MBI LR AR W P B fE 4a psf, 2 FH I P 2R F2 it A9 Thread £8
X G A PR R 48 AT 55 .

Q DiscardOldestPolicy : §{E UM B LM P oA Labt, ZRFE M & HF F R A i
IHIRALHAESS, SRS RAHE 4 AR 55 IR I B 3 -5 BAS o

Q DiscardPolicy: 44T BB A M h o fE4art, Lok = 7 gHE 4 it 5 .

1. AbortPolicy SEH&

AbortPolicy % I J& X4 11 55 VS i 3 28 75 b v B 46 45 0, B8 i HH RejectedExecution-
Exception 5% .

BIESLE A H Policy AbortPolicy, B1#2 Run.java {CABUNTF :

package test.run;

import java.util.concurrent.ArrayBlockingQueue;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

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

Runnable runnable = new Runnable() {
public void run() ({

try {
Thread.sleep(5000) ;
System.out.println (Thread.currentThread () .getName ()

+ " run end!");

} catch (InterruptedException e) {

e.printStackTrace() ;

}
&

ThreadPoolExecutor executor = new ThreadPoolExecutor (2, 3, 5,
TimeUnit .SECONDS, new ArrayBlockingQueue(2),
new ThreadPoolExecutor.AbortPolicy());
executor.execute (runnable) ; i L
executor.execute (runnable) ; i &
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executor.execute (runnable) ; I A4 4
executor.execute (runnable) ; I F 4 4
executor.execute (runnable) ; Il F 3R 4
/l executor.execute (runnable) ; VEE::
}
} pool-l1-thread-2 run end!

pool-l-thread-1 run end!
pool-1-thread-3 run end!

Eﬁﬁﬁ]ﬁxm ﬂ;ﬁ?‘ﬁ" ’ ﬂu@ 4'56 F)fﬁ‘o pool-1-thread-1 run end!

pool-l-thread-2 run end!

&l 4-56 FiMFH

PR
/l executor.execute (runnable) ;// 4

HBEEHEE, HRY, BHAEWAER, WA 4-57 Frn.

frception in thread "main™ java.util.concurrent.RejectedExecutionException

at Java.util.concuccent. ThreadPootlxecutorfibortPolicy. rejectedExecunion (ThreadPoolExecutor . Java: 17
at java.util.concurrent.ThreadPoolExecutor.reject (ThreadPoolExecutor.java:767)

ar jsvs.util.conourrent.ThreadPoolExecutor.exacute (ThreadPoolExecutor. java: 658)

at test.run.Run,main(Run.java:31)

pool-1-thread-3 run end!

pool-i-thread-1 run end'

pool-1-thread-Z run end!

ool-1-thread-3 run end!
Lﬂl‘l'!h{ﬂﬂ‘l run end'

[ 4-57 HELRE
i F AbortPolicy 3K W& J5, 28 72 %0 ) max {H A, £ F2 #h 3l 1 java.util.concurrent.

RejectedExecutionException 5% o

2. CallerRunsPolicy 5§
CallerRunsPolicy W& & 24T 55 s N B & A2 i rh g e it , 2 A e A2 1 (9 Thread

X R HGIELE LS
B #5256 B9 H Policy CallerRunsPolicy 1, Z&#2& MyThreadA java (U3 40F

package extthread;
public class MyThreadA extends Thread {

@Override
public void run() {

try {
Thread.sleep (5000) ;
System.out.println(" end " + Thread.currentThread() .getName ()

+ " " 4+ System.currentTimeMillis());
} catch (InterruptedException e) {
e.printStackTrace();

}

}
B2 Run.java fRASHNF
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package test;

import java.util.concurrent.LinkedBlockingDegue;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import extthread.MyThreadA;
public class Run {

public static void main(String[] args) {
MyThreadA a = new MyThreadA();

LinkedBlockingDeque queue = new LinkedBlockingDeque(2) ;

ThreadPoolExecutor pool = new ThreadPoolExecutor (2, 3, 5,
TimeUnit.SECONDS, queue,
new ThreadPoolExecutor.CallerRunsPolicy());

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

pool.execute(a);

pool.execute(a) ;

pool.execute(a);

pool.execute(a) ;

pool.execute(a) ;

pool.execute(a) ;

System.out.println("a end " + Thread.currentThread().getName() + " "
+ System.currentTimeMillis());

}
ﬁﬁﬁqf%%yu@ 4'58 F)?ﬁ\‘o la begin main 4403806703

end pool-1-thread-1 1440380605718

FE LW H, K main PEHIE, TEEEMBT | O e e
BHEITRCER, BT ARBUXAEM, i s RSl | o e o
PABk X i B, 1844 FR M Policy CallerRunsPolicy 2 | oo Zooimimoeeet™ iosaneions
f35 H , 2& MyThreadA java {CASHNTF .

P 4-58  ¢h main ZREIATHIHESS

package extthread;

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

public class MyThreadA extemds Thread {
@Override
public wvoid run() {

MyThreadB b = new MyThreadB() ;

LinkedBlockingDegue queue = new LinkedBlockingDeque(2) ;
ThreadPoolExecutor pool = new ThreadPoolExecutor(2, 3, 5,
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TimeUnit.SECONDS, queue,
new ThreadPoolExecutor.CallerRunsPolicy());

System.out.println("a begin " + Thread.currentThread().getName() + "
+ System.currentTimeMillis());

pool.execute(b);

pool.execute(b) ;

pool.execute (b) ;

pool.execute (b);

pool.execute(b) ;

pool.execute(b);

System.out.println("a end " + Thread.currentThread().getName() + "
+ System.currentTimeMillis());

System.out.println("a end " + System.currentTimeMillis());

}
% MyThreadB java {CRS 41 F -

package extthread;
public class MyThreadB extends Thread {

@0Override
public void run() {
try {
Thread.sleep (5000) ;
System.out.println("™ end " + Thread.currentThread() .getName ()

+ " " + System.currentTimeMillis());
} catch (InterruptedException e) {
e.printStackTrace() ;

}

2 Run.java fCFSUNTF ;

package test;

import extthread.MyThreadA;

public class Run {

public static void main(String[] args) {

MyThreadA a = new MyThreadA() ;
a.setName ("AA") ;

a.start () ;
System.out.println("main end!");



FEFFiz

3. DiscardOldestPolicy SE&
DiscardOldestPolicy 3 W J2 44T 55 75 i 31 2% #2 b v 9

Jer K A 4 AT 5 IR I B 5 5 BAF o
B #5258 FH 955 H Policy DiscardOldestPolicy, Bl | ena aa 14a0380798187
2& MyRunnable java fCRSANF - _ a  end 1440380798187
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T8 AN E 4-59 FR .

package test.run;

main end!

H4ant, LR SMFFHFATPEIBIRLFTS, SR e vesin 11 1440380793187

end pool-1-thread-1 1440380798187
end pool-l1-thread-2 1440380798187
end pool-l-thread-3 1440380798187

a end AL 1440380798187

end pool-1-thread-Z 1440380803187
end pool-l1-thread-1 1440380803187

public class MyRunnable implements Runnable { Bl 4-59 &2 main I AR PH 2

private String username;

public MyRunnable(String username) {
super () ;
this.username = username;

public String getUsername() {
return username;

public void setUsername (String username) {
this.username = username;

public void run() {
try {
System.out.println(username + " run"):
Thread.sleep (5000) ;

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

}

132 Run.java fCASWITF .

package test.run;

import
import
import
import

public

java

java.
java.
java.

5 5 U

util.
util.
util.

Iterator;

concurrent .ArrayBlockingQueue;
concurrent . ThreadPoolExecutor;
concurrent.TimeUnit;

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

ArrayBlockingQueue queue = new ArrayBlockingQueue (2);
ThreadPoolExecutor executor = new ThreadPoolExecutor (2, 3, 5,
TimeUnit.SECONDS, gqueue,
new ThreadPoolExecutor.DiscardOldestPolicy());
for (int i = 0; i < 5; i++) {
MyRunnable runnable = new MyRunnable("Runnable" + (i + 1));
executor.execute (runnable) ;
}
Thread.sleep(50) ;
Iterator iterator = queue.iterator();
while (iterator.hasNext()) {
Object object = iterator.next();
System.out.println(((MyRunnable) object).getUsername());
}
executor.execute (new MyRunnable ("Runnable6")) ;
executor.execute (new MyRunnable ("Runnable7")) ;
iterator = queue.iterator();
while (iterator.hasNext()) {
Object object = iterator.next();
System.out.println(((MyRunnable) object).getUsername());

}
B IE T4 R A 4-60 FiR.

4. DiscardPolicy &

DiscardPolicy M2 X415 i N ENK R it rh g dE e i, ZkAiith
B EFPAEL LS o 4-60 BHAMIES 3

A 525 F Y3 B Policy DiscardPolicy, &2 Run.java {35 1£% 4 BB
wmE:

package test.run;

import java.util.concurrent.ArrayBlockingQueue;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

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

Runnable runnable = new Runnable() {
public void run() {
try {
Thread.sleep(5000);
System.out .println(Thread.currentThread () .getName ()
+ " run end!");
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} catch (InterruptedException e) {
e.printStackTrace();

Y

ArrayBlockingQueue gqueue = new ArrayBlockingQueue(2);

ThreadPoolExecutor executor = new ThreadPoolExecutor (2, 3, 5,
TimeUnit .SECONDS, queue, new ThreadPoolExecutor.DiscardPolicy()):;

executor.execute (runnable) ;

executor.execute (runnable) ;

executor.execute (runnable) ;

executor.execute (runnable) ;

executor.execute (runnable) ;

executor.execute (runnable) ;

executor.execute (runnable) ;

executor.execute (runnable) ;

Thread.sleep(8000) ;

System.out.println(executor.getPoolSize() + " " + queue.size());

) ool-1-thread-3
o00l-1-thread-1
ﬁ?ﬁﬁ%%ﬁu & 4-61 ffi7s, 001-1-thread-2

ool-1-thread-3
col-1-thread-1
e]

4.3.13 J5i% afterExecute() 1 beforeExecute()

1E £k 42 M ThreadPoolExecutor 2 H 8 5 3 P4~ J #: 7] LA
XA M AT R B X RS B A
B ESLIS FAYIT H ThreadPoolExecutor_after before, 2% MyRunnable java {8A3NF -

[ 4-61 BAMTS BHUHPAT

package myrunnable;

public class MyRunnable implements Runnable {
private String username;
public MyRunnable(String username) (

super () ;
this.username = username;

public String getUsername() {
return username;

public void setUsername(String username) {
this.username = username;

@Override
public void run() {
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try {
System.out.printin(" fTE# 7! begin " + username + " "
+ System.currentTimeMillis());
Thread.sleep(4000) ;
System.out.printIn (" 3TH 7! end " + username + " "
+ System.currentTimeMillis());
} catch (InterruptedException e) {
e.printStackTrace() ;

}

2& MyThreadPoolExecutor.java {CHS 41T

package executor;

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

import myrunnable.MyRunnable;

public class MyThreadPoolExecutor extends ThreadPoolExecutor ({

public MyThreadPoolExecutor (int corePoolSize, int maximumPoolSize,

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

@Ooverride

protected void afterExecute(Runnable r, Throwable t) ({
super.afterExecute(r, t);
System.out.println(((MyRunnable) r).getUsername() + " HATET "):

@Override
protected void beforeExecute(Thread t, Runnable r) {
super .beforeExecute(t, r);
System.out.println(" ##&##4T: " + ((MyRunnable) r).getUsername());

}
% Run.java {CRSANF .
package test.run;

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.TimeUnit;

import myrunnable.MyRunnable;
import executor.MyThreadPoolExecutor;
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public class Run {

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

MyThreadPoolExecutor executor = new MyThreadPoolExecutor (2, 2,
Integer .MAX_VALUE, TimeUnit.SECONDS,
new LinkedBlockingDeque<Runnable>());
executor.execute (new MyRunnable ("Al1"));
executor.execute (new MyRunnable("A2"));
executor .execute (new MyRunnable("A3"));
executor.execute (new MyRunnable ("A4"));

}

BB TE R 4-62 Fis .

: Az

HTER T ! begin Al 1419476097500

HTEPT ! begin A2 1419476097500
Ep

4.3.14 73i% remove(Runnable) B ;‘ ! oha a1 1uissvcioisoo
77 #: remove(Runnable) A] DA MM BR i & 8% B4 47 69
Runnable {5 .
)L AT H ThreadPoolExecutor remove, 3§
Testl.java fCFS U -

HTEP T ! begin A3 1419476101500
HTEP T ! begin A4 1419476101500
HTEPT !  end A4 1419476105500
: end 43 1419476105500

package test;
K 4-62 B4 RAMBCRA

import java.util.concurrent.LinkedBlockingDeque;

import java.util.concurrent.ThreadPoolExecutor;

import java.util.concurrent.TimeUnit;

public class Testl {

public static void main(String[] args) throws InterruptedException {
Runnable runnablel = new Runnable() {
@Override
public void run() {
try {
System.out.println(Thread.currentThread() .getName ()
+ " begin");
Thread.sleep(5000) ;
System.out.println(Thread.currentThread () .getName ()
+ " end") ;
} catch (InterruptedException e) {
e.printStackTrace () ;

}i

ThreadPoolExecutor executor = new ThreadPoolExecutor (1, 1, 100,
TimeUnit.SECONDS, new LinkedBlockingDeque()) ;
executor.execute (runnablel) ;
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Thread.sleep(1000) ;
executor.remove (runnablel) ;
System.out.println (" 4 EEE/TAEME ") ;

}

B afTas R mE 4-63 frn.
e, BIESS Test2 java LIS HNTF :

ool-1l-thread-1 begin

package test;

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

public class Test2 {

public static void main(String[] args) throws InterruptedException ({
Runnable runnablel = new Runnable() {
@Override
public void run() {
try {
System.out .println(Thread.currentThread () .getName ()
+ " begin");
Thread.sleep(5000);
System.out.println(Thread.currentThread() .getName ()
+ " end") ;
} catch (InterruptedException e) {
e.printStackTrace();

¥

Runnable runnable2 = mew Runnable() {
@Override
public void run() {

try {
System.out.println(Thread.currentThread() .getName ()

+ " begin"):;
Thread.sleep(5000) ;
System.out.println(Thread.currentThread () .getName ()
+ " end") ;
} catch (InterruptedException e) {
e.printStackTrace() ;

ThreadPoolExecutor executor = new ThreadPoolExecutor(l, 1, 100,
TimeUnit.SECONDS, new LinkedBlockingDeque());

executor.execute (runnablel) ;

executor.execute (runnable2) ;
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Thread.sleep(1000);
executor.remove (runnable2) ;
System.out.println(" 4 2 KAEZTT UMBE ") ;
pool—l—thisgd—l begin
} F2 RAEEAT AT LIMBR

} \ pool-1-thread-1  end

B BT8R A 4-64 iR,

T #4978 B4 FH execute() S #EATE R, TS 2 KiE
7, BrLAME % 2 8 remove() 77 85 T MIBR, {E48 A submit() 77 ¥k 4832 M9 4F %5 A B AT Y,
remove() J7 5 EI A REMIBRILAT 55 o

A& Test3.java, fURSANTF .

H 4-64 BfTHER

package test;

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

public class Test3 {

public static void main(String[] args) {

try {
Runnable runnablel = new Runnable() {
@Override
public void run() (
try {

System.out.println("beginA "
+ Thread.currentThread() .getName() + " "
+ System.currentTimeMillis());
Thread.sleep(5000);
System.out.println(" endA "
+ Thread.currentThread().getName() e W
+ System.currentTimeMillis());
} catch (InterruptedException e) {
e.printStackTrace() ;

}i

Runnable runnable2 = new Runnable() {
@Override
public void run() {
try {
System.out.println("beginB "
+ Thread.currentThread() .getName() + " "
+ System.currentTimeMillis());
Thread.sleep(5000) ;
System.out.println(" endB "
+ Thread.currentThread() .getName() + " "
+ System.currentTimeMillis());
} catch (InterruptedException e) {
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e.printStackTrace() ;

r

ThreadPoolExecutor executor = new ThreadPoolExecutor(l, 1, 5,
TimeUnit.SECONDS, new LinkedBlockingDequg<Runnable>());
executor.submit (runnablel) ;
executor.submit (runnable2) ;
Thread.sleep(1000);
executor.remove (runnable2) ;
System.out.println("main end!");
} catch (InterruptedException e) ({
e.printStackTrace();

}
} begink pool-l-thread-1 1434416105015
main end!
T o endd pool-i-thread-1 1434416110015
Ef T RN 4-65 B . beginB pool-l-thread-1 1434416110015
endB pool-i-thread-1 1434416115015
1155 2 B Bk

K 4-65 BfT45%

4.3.15 24 get FiEAGMR
223 ThreadPoolExecutor HRZ getX() Ak, PAKIXEe )y b ELLR A MR 25 B 4

FEhe
BIEMX M E get_diff.
(1) J¥E getActiveCount() A=,
Jrik getActiveCount() I/E I ZEISA 2 /D MR IEAEBITIES -
T2 MyThreadA java {3 UNTF ;

package extthread;
public class MyThreadA extends Thread {

@Override
public void run() {
try {
System.out.println(" begin " + Thread.currentThread() .getName ()
4 " " 4 System.currentTimeMillis() + " EATH ");
Thread.sleep(5000) ;
System.out.println(" end " + Thread.currentThread() .getName()
+ " " 4 System.currentTimeMillis() + " ATH v);
} catch (InterruptedException e) {
e.printStackTrace() ;
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% getActiveCount_test1 java fCES 1T
package test;

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

import extthread.MyThreadA;
public class getActiveCount_testl {
public static void main(String[] args) throws InterruptedException

try {
MyThreadA a = new MyThreadA();

SynchronousQueue queue = new SynchronousQueue /() ;
ThreadPoolExecutor pool = new ThreadPoolExecutor(2, 5, 5,
TimeUnit.SECONDS, queue);
pool.execute(a) ;
pool.execute(a) ;
pool .execute(a) ;
System.out
.println(pool.getActiveCount() + * " + pool.getPoolSizel());
Thread.sleep(7000) ;
System.out
.println(pool.getActiveCount() + " " + pool.getPoolSize());
} catch (InterruptedException e) {
e.printStackTrace();
}

}

| begin pool-li-thread-1 1410352659500 L

BFIE T4 4-66 FIE. oo T R R

Tk getPoolSize() KGR YA LR mA | 3end pool-1-thread-1 1440382864500 I&4TF
EONRE, REAHBEREEIITESILRE, || oo e 2t
AL EFEARBR IR -

J7¥: getActiveCount() FAFIEFEMATIES UL FRs,

(2) F#: getCompletedTaskCount() i3z

77 getCompletedTaskCount () BI/EH RIS A £ DML BELMITET S T .

% getCompletedTaskCount _testl.java {UESANF .

K 4-66 nfrahsS

package test;
import java.util.concurrent.SynchronousQueue;
import java.util.concurrent.ThreadPoolExecutor;

import java.util.concurrent.TimeUnit;

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

Runnable runnable = mew Runnable() {
@Override
public void run() {
try {

Thread.sleep(5000) ;

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

}

}:

ThreadPoolExecutor executor = new ThreadPoolExecutor(2, 5, 100,
TimeUnit .SECONDS, new SynchronousQueue<Runnable>());

executor.execute (runnable) ;

executor.execute (runnable) ;

executor.execute (runnable) ;

System.out.println(executor.getCompletedTaskCount ()) ;

Thread.sleep(7000) ;

System.out.println(executor.getCompletedTaskCount());
}
BIFZET8 R A 4-67 iR,
. " e s
(3) J#: getCorePoolSize () i 4-67 BATER

J5#: getCorePoolSize () HIVEFH BG4 1& 1 4% AR corePoolSize ZH{E .
2 getCorePoolSize testl.java fCASUNTF :

package test;

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.SynchronousQueue;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

public class getCorePoolSize_testl ({

public static void main(String[] args) throws InterruptedException {
ThreadPoolExecutor executor = new ThreadPoolExecutor(2, 5, 100,
TimeUnit .SECONDS, mew SynchronousQueue<Runnable>());
System.out.println("getCorePoolSize=" +
executor.getCorePoolSize());
}

I FtCo:ePoolSize=2 I
v g

B T4 RN 4-68 Pz -
(4) F7i getMaximumPoolSize () HMIi Res” Eefrie
771 getMaximumPoolSize () #f F R BUS 4 1 J5 ¥ 1% A i) maximumPoolSize Z¥{H.
% getMaximumPoolSize_testl.java fCFSH1TF :

package test;
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import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.SynchronousQueue;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

public class getMaximumPoolSize_ testl {

public static void main(String[] args) throws InterruptedException {
ThreadPoolExecutor executor = new ThreadPoolExecutor (2, 5, 100,
TimeUnit.SECONDS, new SynchronousQueue<Runnable>());
System.out.println("getMaximumPoolSize=" +
executor.getMaximumPoolSize ());
}
}

P24 R AN 4-69 Fin .

(5) 77tk getPoolSize () FIIIL 469 BATHER
75 getPoolSize () FUME RIS A 2/

2 getPoolSize testl java fCES LT -

“getﬂaximumpoolsize=5

package test;

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

public class getPoolSize_testl {

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

Runnable runnable = mew Runnable() {
QOverride
public wvoid run() {
try {

Thread.sleep(5000) ;
} catch (InterruptedException e) {
e.printStackTrace () ;

ThreadPoolExecutor executor = new ThreadPoolExecutor (2, 5, 100,
TimeUnit.SECONDS, new SynchronousQueue<Runnable>());

executor.execute (runnable) ;

executor.execute (runnable) ;

executor.execute (runnable) ;

System.out.println(executor.getPoolSize());

}

P s T4 R e 4-70 fiiR .
(6) Jr¥: getTaskCount () B
71 getTaskCount () FAE R BUS A L /0T 5 B A 4 T 4R 1. [ 4-70 BfTLEE
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% getTaskCount_testl.java fCASANF
package test;

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.SynchronousQueue;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

public class getTaskCount_testl ({

public static void main(String[] args) throws InterruptedException {
Runnable runnable = new Runnable() {
@Override
public void run() {
try {
Thread.sleep(5000) ;
} catch (InterruptedException e) {
e.printStackTrace() ;

¥z

ThreadPoolExecutor executor = new ThreadPoolExecutor(2, 5, 100,
TimeUnit.SECONDS, mew LinkedBlockingDegue<Runnable>());
for (int i = 0; i < 10; i++) {
executor.execute (runnable) ;

}
System.out .println (executor.getTaskCount());

}

B ZETERME 4-71 FimR, B 4-71 BITEER

4.3.16 &2tk ThreadPoolExecutor 5 Runnable T AELEER 4

$11 Runnable 7E ThreadPoolExecutor (JBAF AZHLITF I, PATEIRELF#9.
MR H #95% H runnable _asynchronized test, 2§ MyRunnable.java {FSUNTF .

package myrunnable;

public class MyRunnable implements Runnable {
private String username;
public MyRunnable (String username) {

super () ;
this.username = username;

@Override
public void run() ({



}

% 4E Executor 5 ThreadPoolExecutor HI{ERH

System.out.println(username) ;

2 Test.java fCASUNTF :

package test;

import
import
import
import

public

java.util.concurrent.LinkedBlockingDeque;
java.util.concurrent.ThreadPoolExecutor;
java.util.concurrent.TimeUnit;

myrunnable.MyRunnable;

class Test {

public static void main(String[] args) (

}

BIFEfTa A 4-72 i, S———

= v &
4.4 AREDLE e

A 2 ¥ % A 4 ThreadPoolExecutor 2 () #) 1 75 ¥ b 4 o s

PNSEWER SRR, B4 T Executors T.) 2% H s
APIf9f#i /. 4% K8 4) ThreadPoolExecutor £ 7 i 2 i 4 e
W API —[RI#4T T4, 3 H 3T ThreadPoolExecutor 2% F2 it I

AR LSRG HEAT T 96, M e T P R i A R Wt B St ik 2 usernamedd
BIRARX RN S CPU IFHE, INREFETHE, 1 username3?
XA M UTIHT T E%E, H{EIF & IF R R AR usernameds

TH o

ThreadPoolExecutor executor = new ThreadPoolExecutor (5, 10, 10,

TimeUnit.SECONDS, new LinkedBlockingDeque()) ;
for (int i = 0; i < 50; i++) {

*. 0

MyRunnable myrunnable = new MyRunnable ("username" + (i + 1));

executor.execute (myrunnable) ;

username2 1
jusername20

jlusernamels

lusername2 S
username2 4
username23
username30

username2 7

username43
username4s
ugernamesl 6

username4s
usernamed?
username4 6
username39|
username50
username49

[ COEEEeT
B 4-72  ELFAT
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FEBGATEOL T, Z7% Thread XF QAR A R BIEMIIRE, A0SR T 2 HUAF & [ (E Y 15 10
TRBAATTEER, HAE Javal.5 i &4 rha] PL#E

cancel (boolean mayInterruptTfRunning] = boolean - Fufur{

JH Future 1 Callable He{fiZk 2 FLA7 & [ {19 D RE . . Ml ~ B
P B 3 o et (Long timeout, Timelnit unit) @ Object - Future
j-i[:] Funlre BLJ&IL ﬁ%ﬁu@ 5-1 ﬁjfmo :::.Clas:(; : Cltu(") - U:Jec!t e
1 Future RO T AR S AEATE P LURG] L2000 v ruee
-4 71 isDone () : boolean - Fulure
#Jﬁit]&'f_rﬁgn o notify () [ void - Object

notifyAll () : woid - (bject
toString() | String - Object

waitl() © woid - Object

wait (long timeout) @ void - Ubject
R e £

5.1 Future fil Callable 4+%3

#1197 Future M08 5 3 [utle], ocmiiemigsk, 0o B Fure fBCLnk
K K. Callable (%A [kolobl], HrSCHRHEF A TR A, TEREMTRY, PlAHAbER / v,

#10 Callable S&FIHE® A 4>, {HF1 Runnable #) 2 X 5|4 .

1) Callable % 1) call() J7 5 n] LAA R [FI{E, 1l Runnable 42 1) run() /7 ¥ EA R .

2) Callable 4 [ ) call() 77 ¥ AT LA B4l 4 5%, 1fii Runnable £ 1 (4 run() 77 ¥R 1] LA
7o B 5

PhAT5¢ Callable 3 H P (LS JG, R BIE 2 T Future £ 17 R43 04

5.2 Jiik get() 851y ExecutorService H{) submit(Callable<T>) [FJ{si Hi]
77 submit(Callable<T>) "] A${4T 2% A Callable FI{E55 .
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Ttk get() T ERAHR ML
B 5256 FH A9 H future_callable 1, @#!2$ MyCallable java {UAS4UNF

package mycallable;

import java.util.concurrent.Callable;

public class MyCallable implements Callable<String> {
private int age:

public MyCallable(int age) {
super () ;
this.age = age;

}

public String call() throws Exception {
Thread.sleep(8000) ;
return " KEE F®HE: " + age;

}
fJ# 2% Run java {RASUIT .

package test.run;

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

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import mycallable.MyCallable;
public class Run {

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

try {
MyCallable callable = new MyCallable(100);

ThreadPoolExecutor executor = new ThreadPoolExecutor (2, 3, 5L,
TimeUnit .SECONDS, new LinkedBlockingDeque()) ;

Future<String> future = executor.submit (callable);
System.out.println("main A " + System.currentTimeMillis());
System.out.println(future.get()):;
System.out.println("main B " + System.currentTimeMillis());

} catch (ExecutionException e) {
e.printStackTrace():

}

} 5 = . A
main A 1422925572093

} R EIE #4642 100
ﬁ}?iﬁi‘?%%ﬁﬂ@ 5-2 Fﬁi‘{ . main B 1422925580093
M SGITENRIZE kA, Tk get() HA PHIESS M. P 52 iEfTAEE
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5.3 Jiik get() 451y ExecutorService ') submit(Runnable) Fil
isDone() M4

7% submit() AT LAE A Callable X342, AT LIfE A Runnable X%, 18 submit() J7
SR R MUE A JER A A I RE .
BESC 5 AT H future_callable 2, AY#% Run java R340 -

package test.run;

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

import java.util.concurrent.Future;

public class Run {

public static void main(Stringl[] args) {
try {
Runnable runnable = new Runnable() {
@Override
public void run() {
System.out.println(" THHEE ") ;
}
}i
ExecutorService executorRef = Executors.newCachedThreadPool () ;
Future future = executorRef.submit (runnable);
System.out.println(future.get () + " " + future.isDone());
} catch (InterruptedException e) {
e.printStackTrace() ;
} catch (ExecutionException e) {
e.printStackTrace() ;
}

}

BIFE4 TN 5-3 .
BRI, I submit() 7 B £ A Callable 30 een

B2 LT DU, 40145 A Runnable WUTGE I, $TEAGAE AR null, F7k get() ELATH

FERFME, T isDone() J5 i JoRH 2R

5.4 [di}] ExecutorService 3% 1) J5 % submit(Runnable, T result)

77 submit(Runnable, T result) f%5 2 N2 8 result B DIVE N IRATEE AR FIE, TAT
FAEH get() IR HITIRG
B EESEEG 3 H future callable 3, 342 Userinfo.java {CFS 0T
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package entity;
public class Userinfo {

private String username;
private String password;

public Userinfo() {
super () ;

public Userinfo(String username, String password)

super () ;
this.username = username;
this.password = password;

Il 1 set & get F &
}

A1#2 MyRunnable. java {CAANF

package myrunnable;

import entity.Userinfo;

public class MyRunnable implements Runnable {
private Userinfo userinfo;

public MyRunnable (Userinfo userinfo) {
super () ;
this.userinfo = userinfo;

@Ooverride

public void run() {
userinfo.setUsername ("usernameValue") ;
userinfo.setPassword ("passwordvValue") ;

}
BEE2E Test.java RIS

package test;

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

import java.util.concurrent.FutureTask;

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

{

&
L) ’0
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import myrunnable.MyRunnable;
import entity.Userinfo;

public class Test {
FutureTask abc;

public static void main(String[] args) {
try {
Userinfo userinfo = new Userinfo();
MyRunnable myrunnable = new MyRunnable (userinfo);

ThreadPoolExecutor pool = new ThreadPoolExecutor (10, 10, 10,
TimeUnit.SECONDS, new LinkedBlockingDegque<Runnable>());
Future<Userinfo> future = pool.submit (myrunnable, userinfo);
System.out.println("begin time=" + System.currentTimeMillis());
userinfo = future.get();
System.out.println("get value " + userinfo.getUsername() + " "
+ userinfo.getPassword()) ;
System.out.println(" end time=" + System.currentTimeMillis());
} catch (InterruptedException e) {
e.printStackTrace() ;
} catch (ExecutionException e) {
e.printStackTrace() ;

begin time=1440553015390

) get value usernameValue passwordValue
end time=1440553015390

}

BT R A 5-4 Fis.

MR EITENLEFOKE , H20 Future (5L B3SRE FutureTask java, 1 Future fI4k7K
S5 gt niE 5-5 s .

Horh sk A4 392 FutureTask.java, #% 1 Future (975 BIZ5 I anfE 5-6 Fios o

5-4 GEfTEER

=] Future<V> - jave util comcwrrent
5@ CompletedFuture<T> - com sun sml internsl we util
;*Q CallbackPuture<I> - com sun sml internal ws client
Q CallbackPuture<I> -~ com. sun xml internel ws client
=81} Response{ID = javax aal ws
ch AsyncResponseImpl<T> - com =un zal internsl ws client
‘Q CallbackFuture<I> ~ com. sun. xal internal s, client
Q CallbackFuture<I> - com sun yml intermal ws client
L@F ResponseImpl<T> - com sun wzwl internal we client
E ©  RunnebleFuturedV> - java util concurrent

!

AsyncResponseInpl<I> - com sun znl internsl ws cliend

- Q QueueingFuture = javae util concurrent. ExeentorCompletionService
e @' ResponseImpl<I> - com sun xml. internal ws. client

Q Schedul edPutureTask<V> - java util concwrrent ScheduledThreadPoolExecutor
L. Q new PutureTask<I>() {...} - javax swing

| A Swingforker<I, V> - javax swing cancel (boolean) = hoolean
| - RunnableScheduledFuture<V> - java util concwrent ] isCancelled() = boolean

| L-'Q Schedul edFutureTask<V> - java util concurvent, ScheduledThreadPoolBxecutoy isDone () boolesn

5@ ScheduledPutured¥)> - java util concurrent | getQ Vv

5@ RunnableScheduledFutureV> = java wtil concorrent I get(long, Timelnit) = V
s ScheduledFutureTask<V> - javs util concwvent ScheduledThreadfoslExecutod]

[® 5-5 $:[0 Future 544 [ 5-6 $:11 Future Jy 454
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$ 01 Future R TR %L, Hrh get() X isDone() FFEAERI T E &M 4ad, T idksse
=) H A T s

5.5 Jiik cancel(boolean mayInterruptlfRunning) Fl isCancelled()
i

J7 1% cancel(boolean mayInterruptIfRunning) () 2 %{ mayInterruptIfRunning ¥ fE F 2. 0
BARIEEZITRE W EEETHER, AP EM A if (Thread.currentThread().
isInterrupted()) #HEATHECA -

Jrk cancel() BB [FI{EAR K L BUH AT 5 A S 2 A R 78 il

BIAE S AT H future callable 4, 2§ MyCallable.java fCHS 40T .

package mycallable;
import java.util.concurrent.Callable;
public class MyCallable implements Callable<String> {

@0verride

public String call() throws Exception {
Thread.sleep(2000);
return " K EFRAE 100" ;

}
Y& Test.java LU0 T .
package test;

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

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import mycallable.MyCallable;

public class Test {

public static void main(String[] args) throws InterruptedException,
ExecutionException {
MyCallable callable = new MyCallable();
ExecutorService executor = new ThreadPoolExecutor (50,
Integer .MAX_VALUE, 5, TimeUnit.SECONDS,
new LinkedBlockingDeque<Runnable>());



174 3 Java FERE: BOTESER

Future<String> future = executor.submit (callable);
System.out.println(future.get());
System.out.println(future.cancel (true) + " " + future.isCancelled()):

}

BB TE RN 5-7 FiR .
MATEN SRR, KFMESCRETTE, ABNR O 28K,
JIt LA 5 ¥ cancel() AR [EI{EJ false, X3 & EBUM M2 IEA ).

WAREFEF WA PATERE, WA cancel() ik ARCRYE?
BIFEZFRN test8 (I H , B#AE MyCallable java {3 41F ;

package mycallable;
import java.util.concurrent.Callable;
public class MyCallable implements Callable<String> {

@override

public String call() throws Exception {
Thread.sleep(2000) ;
return " HMHFHE 100" ;

}
% Test.java fCAS AN -
package test;

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

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import mycallable.MyCallable;
public class Test {

public static void main(String[] args) throws InterruptedException,
ExecutionException {
MyCallable callable = new MyCallable();
ExecutorService executor = new ThreadPoolExecutor (50,
Integer .MAX_VALUE, 5, TimeUnit.SECONDS,
new LinkedBlockingDeque<Runnable>()):;
Future<String> future = executor.submit (callable);
System.out .println(future.cancel (true) + " " + future.isCancelled());
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BRIP4 R 5-8 Fis.

1516 B B FT 52 Z W HAT T cancel() iR [ K true, fRFEM
R EBOH 2 o true true

i i 41 44 32k 2 80 mayInterruptifRunning B A KRB /EH, I E
T 245 A A if (Thread.currentThread().isInterrupted()) K 4T3C B, M
BORAEHT 5 B AT,

Bl AN test9 AU H , & MyCallable java {RISU1TF -

Kl 5-8 BITER

package mycallable;
import java.util.concurrent.Callable;

public class MyCallable implements Callable<String> ({

@Override
public String call() throws Exception {
int i = 0;
while (i == 0) {
if (Thread.currentThread() .isInterrupted()) {

throw new InterruptedException() ;
}
System.out .println(" EZAZETF »);
}
return " K FHE 100";

}
2 Test.java fCHS AT

package test;

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

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import mycallable.MyCallable;
public class Test {

public static void main(String[] args) throws InterruptedException,
ExecutionException {
MyCallable callable = new MyCallable();
ExecutorService executor = new ThreadPoolExecutor (50,
Integer .MAX_VALUE, 5, TimeUnit.SECONDS,
new LinkedBlockingDeque<Runnables>()) ;
Future<String> future = executor.submit (callable);
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Thread.sleep(4000) ;
System.out.println(future.cancel (true) + " " + future.isCancelled()):

}

PEFFIB T4 R A 5-9 s

BRI P W, AREATED “IEAEBITH” F4F, cancel() Jr k& [[]
true 13 & 1% h ST 2 i & R K L) .

BB 4N F A 45 4 if (Thread.currentThread().isInterrupted()) 8% 2= &4
BRI

BIEEAFRN test10 I H , & MyCallable java fLAS AT

package mycallable;

import java.util.concurrent.Callable;

public class MyCallable implements Callable<String> {

@Override
public String call() throws Exception ({
int i = 0;

while (i == 0) |
System.out.println("zzzzzzzzz");

}

return " RMFHE 100" ;

}
2 Test.java fCASAN T :
package test;

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

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import mycallable.MyCallable;
public class Test {

public static void main(String[] args) throws InterruptedException,
ExecutionException ({
MyCallable callable = new MyCallable();
ExecutorService executor = new ThreadPoolExecutor (50,
Integer .MAX_VALUE, 5, TimeUnit.SECONDS,
new LinkedBlockingDeque<Runnable>());
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Future<String> future = executor.submit (callable);
Thread.sleep(4000) ;
System.out .println(future.cancel (true) + " " + future.isCancelled());

}

BIFIa T4 R A 5-10 Frzm.
&ﬂm%@%ﬂég %E;‘.’Fﬂ&t‘:ﬁi?ﬁ-’ E]trueﬁ‘,%ﬂiﬁ zzzzz222T

ZZZZZZZZZ

o T 2R B O A R R DA, fEUR 7S PR RO T BA if (Thread.  [FReeeeees

ZZZ22Z222Z

currentThread().isInterrupted()) X%, zzzzzzz2z

true true

MR T cacnel() fE AR SEUE: false A A ARCRWE? ——

Z2ZZZzZZZZZ

BIEEZFRA test12 AT H , 2& MyCallable.java fCH 0T S

ZZZZZZZZZ
package mycallable; zzzzZZZZZ
ZZZZZZZZZ
ZZZZZZZZZ
import java.util.concurrent.Callable; Y TELIEE
ZZLZZZZZZ
ZZZZZZZZZ
ZTZZZZZZZ
Z2ZZZ2ZZ2ZZ

ZZZZZZZZZ

public class MyCallable implements Callable<String> {

@Override RRTTEIIES
public String call() throws Exception { : iy
try | B 5-10 BfT455%
while (1 == 1) {
if (Thread.currentThread().isInterrupted() == true) {

throw new InterruptedException();
}
System.out.println(Thread.currentThread() .getName() + " "
+ System.currentTimeMillis());
}
} catch (InterruptedException e) {
e.printStackTrace() ;
}
return " #EFHE 100";

}
% Test.java {CASUNTF -
package test;

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

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import mycallable.MyCallable;
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public class Test {

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

MyCallable callable = new MyCallable();

ExecutorService executor = new ThreadPoolExecutor (50,
Integer.MAX_VALUE, 5, TimeUnit.SECONDS,
new LinkedBlockingDegue<Runnable>());

Future<String> future = executor.submit (callable);

Thread.sleep(3000);

System.out.println(future.cancel(false) + " " + future.isCancelled());

}

[pool-1-thread-1 1435113877406
00l-1-thread-1 1435113877406
ool-i-thread-1 1435113877406
col-1-thread-1 1435113877406
ocol-1-thread-1 1435113877406
pocl-1-thread-1 1435113877406
ool-1-thread-1 1435113877968
ool-i-thread-1 1435113877968
true true

pool-1-thread-1 1435113877968
ool-i-thread-1 1435113877966
pool-1-thread-1 1435113877968|
pool-i-thread-1 1435113877968
pool-l-thread-1 1435113877968
pool—l'—thzead-l 1435113877968
pool-l-thread-1 1435113877968
pool-1-thread-1 1435113877968
pool-1-thread-1 1435113877968
pool-l1-cthread-1 1435113877968

PP

B ET4 R AE 5-11 s,

MATERM G SRR, il T — true, TUARFRTH & 2% U (9
4, {HiHT cancel() I MBS HAE & false, BT LLLRFEI WA bk
—HEBTT.

5.6 Jiik get(long timeout, TimeUnit unit) 44 Jil

75 ¥ get(long timeout, TimeUnit unit) {9 FH /& 75 18 & i & kot
[6a] P9 SR AR AR 3R 1
B8 S5 A A9 B future callable 5, 2¢ MyCallable java fSFSH0TF

B 5-11 isfrasH

package mycallable;
import java.util.concurrent.Callable;

public class MyCallable implements Callable<String> {
public String call() throws Exception {
Thread.sleep(10000) ;
System.out .printin("sleep 10 B#FTET! ");
return "anyString";

)
£#2 Runl java {CHE 1T .

package test.run;

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

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import java.util.concurrent.TimeoutException;
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import mycallable.MyCallable;
public class Runl {

public static void main(String[] args) {
try {
MyCallable callable = new MyCallable();
ThreadPoolExecutor executor = new ThreadPoolExecutor (2, 3, 5L,
TimeUnit.SECONDS, new LinkedBlockingDeque());
System.out.println("begin " + System.currentTimeMillis());
Future<String> future = executor.submit (callable);
System.out.println(" R EfH " + future.get(5,
TimeUnit .SECONDS) ) ;
System.out.println("* end " + System.currentTimeMillis());

} catch (InterruptedException e) {
System.out.println(" #t A\ catch InterruptedException");
e.printStackTrace() ;

} catch (ExecutionException e) ({
System.out.println(" #t A catch ExecutionException");
e.printStackTrace() ;

} catch (TimeoutException e) {

System.out.println (" # A catch TimeoutException");
e.printStackTrace() ;

}
B Efra R e 5-12 i,

Pt A cateh TimeoutException

ava.util.concurrent.TimeoutException

at java.util.concurrent.FutureTask§Sync. innecGet (FutureTask.java:228)
at java.util.concurrent.FutureTask.get (FutureTask.java:91)

at test.run.Runl.main(Runi.java:21)
3 leep 100 HATR T !

B 5-12 R e R

5.7 SEREHAEBE

179

$:10 Callable {ES5EHATHI A RTRES W B R %, FRAE Callable H 57 5 2 40 fa] &b 2 A g 7

B SLK HA T H future callable 6, £1EE MyCallable java {CRSUNIF
package extcallable;

import java.util.concurrent.Callable;

public class MyCallable implements Callable<String> {
private String number;
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public MyCallable (String number) {
super () ;
this.number = number;

@Override

public String call() throws Exception {
Integer.parselnt ("a");
return " HEHHE " + number;

}
B2 Run.java LS AT
package test.run;

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

import java.util.concurrent.Future;

import extcallable.MyCallable;
public class Run {

public static void main(Stringi] args) {

try {
MyCallable callable = new MyCallable("1");
ExecutorService executorRef =

Executors.newCachedThreadPool () ;

Future<String> future = executorRef.submit(callable);
System.out .println(future.get());

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

} catech (ExecutionException e) ({
System.out.println(" ETWHET! ");
e.printStackTrace();

}
B Efras 3 mE 5-13 iR,

[EmEET!
ava.util.concurrent.ExecutionException: java.lang.NumberFormatException: For input string: "a”
at java.util.cdncurrent.FutureTask{Sync.innertet (FutureTask. java:222)
&t Java.util.concurrent.FutureTask.get (FutureTask.java:83)
ar test.run.Run.main(Run,java:17)
[caused by: java.lang.NumberFormatException: For iunpur strang: "a"
ar java.lang.RuberFormsrException, ferInputString (NumberFormatExceprion. java:48)
at java.lang.Integer.parselnt (Integer.java:447)
at java.lang. Integer.parselnt( Integex. Java:497)
at exrcallable HyCallable.call (MyCallable. java:15)
at extcallable.fAyCallable.call (MyCallable.java:z1l)
at jave.util.concurrent,FururaTaskiSync. innerRun (FutureTask. java:303)
at jevea.util.concurrent.FutureTask.cun(FutureTask. java:138)
at java.util.concurrent. ThreadPoolExecutor§¥orker . runTask (ThreadPoolExecutor . java:886)
ar java.util.concurrent, ThreadPoolExecutor f¥orker . run(ThreadPoolExecutor. java: 508}
at Java.lang, Thread.cun(Thread. java: 619)

5-13 SR Bk
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Bl & B R SRR AR, WIHEA catch #H4], AFFARZEHRAT get) T,
X3 for EF A get() Tkt ORCR R —FER), ANFARSIAT for TH3F, HIEIEA catch
ECIEe 8

5.8 HE X4 K M RejectedExecutionHandler 42 11 (4 JH

11 RejectedExecutionHandler f) = ZAF A1 /2 24 2048 W OC M) 5 AR SR A A8 95 BT e, W]
PLSEHE— S hb 3,

@1 2 5256 F 9 T H RejectedExecutionHandlerTest, 2§ MyRejectedExecutionHandler.java
RESIF

package executionhandler;

import java.util.concurrent.FutureTask;
import java.util.concurrent.RejectedExecutionHandler;
import java.util.concurrent.ThreadPoolExecutor;

public class MyRejectedExecutionHandler implements RejectedExecutionHandler {
public void rejectedExecution(Runnable r, ThreadPoolExecutor executor) {
System.out.println(( (FutureTask) r).toString() + " WL 1");
}
}

%5 MyRunnable. java {CES I
package myrunnable;
public class MyRunnable implements Runnable {
private String username;
public MyRunnable (String username) ({
super () ;
this.username = username;
}
public void run{() {
System.out.println(username + " ZEZEAT! ");
}
}
A& Run java fAASE0F

package test.run;

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

import myrunnable.MyRunnable;
import executionhandler.MyRejectedExecutionHandler;

public class Run {

public static void main(String[] args) {

}

i Tas R anE 5-14 i,

ExecutorService service = Executors.newCachedThreadPool () ;
ThreadPoolExecutor executor = (ThreadPoolExecutor) service;
executor.setRejectedExecutionHandler (new MyRejectedExecutionHandler()) ;
service.submit (new MyRunnable("A"));
service.submit (new MyRunnable("B"));
service.submit (new MyRunnable ("C"));
executor.shutdown () ;
service.submit (new MyRunnable("D"));

ava.util.concurrent.FutureTask@4c47db THIELE!

E 5-14 Hiia4eizsT

5.9 Jiik execute() 5 submit() )X

J71 execute() AR [BIME, i submit() ik Al LA IR [FI{E

75 #: execute() 7E BRIABOE OL F 5% BRI, AREHR, E0T LUE A &E X Thread-
Factory 1] 77 3% ok 47 #li %, 1 submit() 7 ¥ 7€ B ik &9 4% &L T, #I LA catch Execution-
Exception gk 7% o

(1) £ / Foik [RHME

BIEE 4 TR N execute submit diff AT H , J& Testl.java fUFSHNIT

package test;

import
import
import
import
import
import
import

public

java.util.concurrent.Callable;
java.util.concurrent.ExecutionException;
java.util.concurrent.ExecutorService;
java.util.concurrent.Future;
java.util.concurrent.LinkedBlockingDeque;
java.util.concurrent.ThreadPoolExecutor;
java.util.concurrent.TimeUnit;

class Testl {

public static void main(String[] args) {

try |
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ExecutorService executor = new ThreadPoolExecutor (50,
Integer .MAX_VALUE, 5, TimeUnit.SECONDS,
new LinkedBlockingDeque<Runnable>()):;
executor.execute (new Runnable() {
@Override
public void run() {
System.out.println("execute() FEHATT, RAKEME ) ;

1)
Future future = executor.submit (new Callable<String>() {
@override
public String call() throws Exception {
System.out.println("submit () F#E#TT, HFREME ) ;
return " #{ ZREE " ;

1)
System.out.println(future.get());
} catch (InterruptedException e) {
e.printStackTrace () ;
} catch (ExecutionException e) ({
e.printStackTrace() ;

) B 5-15 isfrghR
BRIFIZFT45 R 5-15 FizR

MIBITEE K E , execute() WA R EIME, i submit() J7 ik HA & [MI{E FITHEE .

(2) execute() IR H J5 EHEATENHEARG B, 1M submit() 753 AT LAFH 3K

deek | BEEYE Test2 java fLHSANTF ;

package test;

import java.util.concurrent.ExecutorService;
import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

public class Test2 {

public static void main(String[] args) {
ExecutorService executor = new ThreadPoolExecutor (50,
Integer .MAX_VALUE, 5, TimeUnit.SECONDS,
new LinkedBlockingDegque<Runnable>());
executor.execute (new Runnable() {
@override
public void run() {
Integer.parselInt("a");
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BT/ BRI E 5-16 i,

Exceprion in thread "pool-l-thread-1" java.lang.NumberFormatException: FOr input string: "s"
at java, lang. NunberFoomatExceprion. forlnpucdcr ing (NumberFormacException. Java:65)
at java, lang. Integer, parsalnt (Integer.java:492)
ar jsva.lang.Integer.parselne {Integer.java:527)
ar uest.Test2gl.cun(Test2.java:l17)
at Java,urll,concurrent . ThrasdPoolExecutor . runVoricer (ThreadPoolExecutor. java:1145)
at Java.util,concurrent, ThreadpPoo lExecutor $Workar . run (ThreadPoolExecutor . java: 615)
at java. lang, Thread.tun(Thread., java: 745)

P 5-16 7 execute() ELHEH M 5 % i A REMTE
“ksk, QIEK Test3 java fAFEUITF

package test;

import java.util.concurrent.Callable;

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

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

public class Test3 {

public static void main(String[] args) {
try {
ExecutorService executor = new ThreadPoolExecutor (50,
Integer .MAX_VALUE, 5, TimeUnit.SECONDS,
new LinkedBlockingDeque<Runnable>());
Future future = executor.submit(new Callable<String>()
@Override
public String call() throws Exception ({
Integer.parselnt("a");

return " HEEEE " ;

F)d
System.out.println(future.get());
} catch (InterruptedException e) {
e.printStackTrace() ;
} catch (ExecutionException e) {
e.printStackTrace() ;
System.out.println(" REHERE "

}

RFB1TIE MRCR A 5-17 B,
(3) execute() J7 ¥ AT LA IR
Yksk, OEEK Testd java {UBANTF :
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package test;

import java.lang.Thread.UncaughtExceptionHandler;
import java.util.concurrent.LinkedBlockingDegue;
import java.util.concurrent.ThreadFactory;

import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

public class Test4d {

public static void main(String[] args) {
ThreadPoolExecutor executor = new ThreadPoolExecutor (50,
Integer .MAX_VALUE, 5, TimeUnit.SECONDS,
new LinkedBlockingDeque<Runnable>());
executor.setThreadFactory (new ThreadFactory () {
@Override
public Thread newThread(Runnable r) {
Thread t = new Thread(r);
t.setUncaughtExceptionHandler (new UncaughtExceptionHandler () {
@override
public void uncaughtException (Thread t, Throwable e) {
System.out.println("execute() #EHAIAEH B EX ") ;
System.out.println("ThreadFactory HEEHEFH T ") ;
e.printStackTrace() ;

}
)i
return t;
}
)i
executor.execute (new Runnable() {
@override
public void run() {
Integer.parselnt("a");
}
}) i

jjava.util.concurrent.ExecutionException: java.lang.NumberFormatException: Fer input scring: a'
at java.util,concurrent, FutureTask.report (FutureTask. java:122)

at java.utel.concurcent. FutureTask, get (FutureTask. java: 188)
an test.Test).marn{Test3.java:25|

Caused by: Jjava.lang.NumberFormatException: Fur input string: "a"
ar jeva, lang, HuberFormatException, for InputString (NunberFormatException. java: 65)
at jave, lang. Inveger. parselnr (Integer, java; 492)
At java. lung, Integer . pargaint ( Integer. java:S27)
%t test.Test3fl.call{Test3.java:2l)
at teat.Tescijl.call (Test3d.java:l)
nr BULS BN rrent. Futur 3
ar JEy rrent, ThreadPool
at e onearrent, ThrsadPoo!
mt Java. lang. Thresd. run(Thread. java: 745)

FM&##

1 {FutureTask. java: 2621
urg unfiorksr (ThreadPoolExecutor. javas: 1145)
orkiee. run | ThreadPoo IExecutor . java: 615)

5-17  J7% submit() PS4 I GEFH 3K
FBAT)E BRI A 5-18 Fis.
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Execute () %i‘g}!)‘i im EE y

IthreadFactoryth BEIRTER W T

;nva. lang.NumberFormatException: For input string: "s"
at javea.lsang. Int t.parselnt {Integer.java:492)
r.pargelyrs (Integer.java:527)
(Test4. java:33)

av java. leng. Thread.cun (Thread. java: 7451

av Java. lang.NunberFormatException. for luputString (NunberFormatException. javas: 65)

c. ThreadPoolExecutor . runWor kar (TheeadPoolExecutor. java: 1145)

st Java.util.concurrent. ThreadPoolExecutorilorker.run (ThreadPoolExecutor . java: 615)

& 5-18 J7#k execute() AR FH T

5.10 451UF Future [F&k 25

2 FutureTask /B QA 5-19 FiRs.

$0 Future 1952 P13 & FutureTask java, 1M H.7E

i LR M, BRIABY I LT o2 f FH FutureTask.
java Z5/E N HE O Future (SIS, wgi2il, WR7E
{i ] Future 5 Callable FUTEM T, 8 Future $2 11
2 E{# Ff FutureTask.java 2,

Callable 4% 15 Runnable 43 [ 7EXT B 3222 A48
#MiJE, Callable 4% 11 7] DLl i Future HUHR [FI{H ., {H

L java.util. concurrent.FutureTask<v¥>

BH.
v = It FutureTask B get AVEFTEOIMVEEFRER

AEEWMMEND.

Runnable, Future<V>, RunnableFuture<V>

Bl 5-19 FEHASEH

TR, Future 3 DA get() A MAFAL BRSSP ZEVERY , ot QR R
Future Xt ) get() J7 kAT, (R4 MARMATIEM, IR get() Jr s if — ELBH %€ B AT 55 52
k. INSCRIRERRCR, MIRTTE S AT IR 55— EAEmRZE , TS i B91E55 R get() 77

ot RBHAERE, WAl RHEAEIT SR, RIS mElT

B, e LRI A REIRIIE H G

AR BRI e S RAT 4 FOE [, kR Future ISR, BEMIBOE,
B BAIF T E , ZFKHM futureLast, 2§ MyCallable java fSA3 1T -

package mycallable;

import java.util.concurrent.Callable;

public class MyCallable implements Callable<String> {

private String username;
private long sleepValue;

public MyCallable(String username, long sleepValue) {

super () ;

this.username = username;

this.sleepvValue = sleepValue;
}

@override
public String call() throws Exception {
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System.out.println(username) ;
Thread.sleep(sleepValue) ;
return "return " + username;

}
2 Test java fRASHNTF .

package test;

import java.util.ArrayList;

import java.util.List;

import java.util.concurrent.Callable;

import java.util.concurrent.ExecutionException;

import java.util.concurrent.Future;

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;

import java.util.concurrent.TimeUnit;

import mycallable.MyCallable;
public class Test {

public static void main(String[] args) {
try {
MyCallable callablel = new MyCallable("usernamel", 5000);
MyCallable callable2 = new MyCallable("username2", 4000);
MyCallable callable3 = new MyCallable("username3", 3000);
MyCallable callable4 = new MyCallable("usernamed", 2000);
MyCallable callable5 = new MyCallable("username5", 1000);

List<Callable> callableList = new ArrayList<Callable>();
callableList.add(callablel) ;
callablelList.add(callable2);
callableList.add(callable3);
callableList.add(callabled) ;
callableList.add(callable5) ;

List<Future> futureList = mew ArrayList<Future>();

ThreadPoolExecutor executor = new ThreadPoolExecutor (5, 10, 5,
TimeUnit.SECONDS, new LinkedBlockingDeque<Runnable>());
for (int i = 0; 1 < 5; i++4) {
futureList.add (executor.submit (callableList.get (i)));
}
System.out
.println("run first time= " + System.currentTimeMillis());
for (int i = 0; i < 5; i++) {
System.out.println(futureList.get (i).get () + "
+ System.currentTimeMillis());
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11 3 W 4T B B 3R
/R —A Future 3 [ $§ % 8 —/> callable
} catch (InterruptedException e) {
e.printStackTrace() ;
} catch (ExecutionException e) {
e.printStackTrace() ;

}

}

FRJFIZAT 4 RN 5-20 FR .

T B 7 5 5 2 Future $2 O (6005, B8 X 4
P, JDKI1.5 #4 T CompletionService 4% 1 7] LA fif# Pt iX
ANEE, T O RERESES 6 5.

frun first time= 1440557974265
| usernamel 1440557979265
username2 1440557979265
username3 1440557979265
username4 1440557979265
usernameS5 1440557979265

5 RS
5.1 *ﬁfé‘% E 5-20 ik get() EFHEERTS

AE %t Future F1 Callable £ 0 Fh 238 API 4T TR, X2 O RO st 2 A e 2
R [R5 DA 3R T S AR b B, {H FutureTask 2804 H 3 S a6k &1, #URFHZEM, kX
MRS THESES 6 F.
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CompletionService f{sEF

#10 CompletionService B BIRESE LR I R — 4 P B RS, — e e TS
HIEE R, XFEA] LU PRATAE 55 5 AL BT 5593 S
Tk oE A7 Ab B, (d FH submit $0 7T 4E 55,
take BUAH B 58 BT 55, 48 IR 58 Bk 26 4T 55
(T RO Ab BRE A TR 25 2R

$% 1 CompletionService 420 Ji #: 1A 6-1
NS

B equals(Object obj) - boolean ~ [bject

® getClass() : Class<?> - Object

» hashCode () : int - Ohject

notify() : woid = hject

& notifyM1() : woid = Dhject

poll () : Future ~ CompletionJarwice

poll (long timeout, TimeUnit wnit) ! Future - CompletionService
submit (Callable task) : Future - CompletionService

submit (Runnable task, Object result) : Future - CompletionServicd

p take() ' Futuwre — CompletionService
toString() : String ~ Object

@ wait () © void — Object

wait (long timeout) : void - Object

N ait (lonz tinesut,

int naneos)

6.1 CompletionService ﬂ.gg [ 6-1 $E0 CompletionService FIAZ L ik

£ O CompletionService 4 45 ¥4 i & 6-2

L ava. util. concurrent
Fr7s o [0 CompletionService<V)
$% 11 CompletionService 1 45 4 Lt %8 ] 17 , HEATIE.
ExecutorCompletionService

1A —-52 2 ExecutorCompletionService, %

AT 7 A 63 e [® 6-2  $11 CompletionService %514

R e e i i . G i
xecutorCompletionService (Executor executor)

éfﬁwmﬁuﬁgﬁﬁﬁﬁ@mﬁ FFalE— ExecutorCompletionService, 44 LinkedBlockingQueve TENFERIATI.
ExecutorCompletionService (Ezecutor executor, BlockingQueuedFuture<V>> completionQueue) ‘

8 AT E RS AR I INITAL FR08 — 1 ExecutorCompletionService, FRETIRHEAIFATIIE NI

[ 6-3 2 ExecutorCompletionService HIF4 1
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M E A B ] L& B, 2 ExecutorCompletionService 75 24K #i T Executor X}
%, KISt k2 {d FZE #3th ThreadPoolExecutor X4,

6.2 i/l CompletionService it Future 5t 5

55 B R 0 Future R PHER L M, SREMRBETHESKITHIM, #£0
CompletionService FJ LAfi# £ 24 4[] 251

TEAS R 4 Ff] CompletionService £ 1 /1 ) take() 77k, ‘B0 2 AF k2 HU4S Future
&, kARSI

public Future<V> take() throws InterruptedException
B9 H ExecutorCompletionService 0, fl|&#2S MyCallable java {5 40F .

package mycallable;
import java.util.concurrent.Callable;
public class MyCallable implements Callable<String> {

private String username;
private long sleepValue;

public MyCallable(String username, long sleepValue) {
super () ;
this.username = username;
this.sleepvValue = sleepValue;

}

@0Override

public String call() throws Exception {
System.out .println(username) ;
Thread.sleep(sleepValue) ;
return "return " + username;

}

% Testl java AU .

package test;

import java.util.ArrayList;

import java.util.List;

import java.util.concurrent.Callable;

import java.util.concurrent.CompletionService;

import java.util.concurrent.ExecutionException;

import java.util.concurrent.ExecutorCompletionService;
import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
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import java.util.concurrent.TimeUnit;
import mycallable.MyCallable;
public class Testl {

public static void main(String([] args) ({
try {
MyCallable callablel = new MyCallable("usernamel", 5000);
MyCallable callable2 = new MyCallable ("username2", 4000);
MyCallable callable3 = new MyCallable("username3", 3000);
MyCallable callabled = new MyCallable("usernamed4", 2000);
MyCallable callable5 = new MyCallable ("username5", 1000);

List<Callable> callablelList = new ArrayList<Callable>();
callableList.add(callablel);
callableList.add(callable2) ;
callableList.add(callable3) ;
callableList.add(callabled) ;
callableList.add(callable5) ;

ThreadPoolExecutor executor = new ThreadPoolExecutor(5, 10, 5,
TimeUnit.SECONDS, new LinkedBlockingDeque<Runnable>()) ;
CompletionService csRef = new ExecutorCompletionService(executor);

for (int i = 0; i < 5; i++) {
csRef.submit (callableList.get(i));

for (imt i = 0; 1 < 5; i++) {
System.out.println(" Z&THH " + (i + 1) + "ANREM");
System.out.println(csRef.take().get()):

}
I EF AT B B R
I —A Future &t B % 3] £ #H AT Callable £5%
} catch (InterruptedException e) {
e.printStackTrace() ;
} catch (ExecutionException e) {
e.printStackTrace() ;

}

BB T4 A 6-4 iR .
MATEPIZE R E, CompletionService 5E4ffHk T Future Bl ZE (1945 =ﬁ@§fm;’§=m
P, st & CompletionService £ 15, MBMES ethdTse, BME [P
% 3R L RLEATED sl iy
1E CompletionService 1% I H U Y R WA FE 55 BEBATSE, W esRef,  [FETERSTRETR
take().get() Jr kil 5 P ZE R

% Test2 java LI F - E 6-4 BfTHR
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package test;

import java.util.ArrayList;

import java.util.List;

import java.util.concurrent.Callable;

import java.util.concurrent.CompletionService;

import java.util.concurrent.ExecutionException;

import java.util.concurrent.ExecutorCompletionService;
import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;

import java.util.concurrent.TimeUnit;

import mycallable.MyCallable;
public class Test2 {

public static void main(String[] args) {
try {
MyCallable callablel = new MyCallable("usernamel", 5000);
MyCallable callable2 = new MyCallable("username2", 4000);
MyCallable callable3 = new MyCallable("username3", 3000):
MyCallable callable4 = new MyCallable("usernamed", 2000);
MyCallable callable5 = new MyCallable("username5", 1000);

List<Callable> callableList = new ArrayList<Callable>();
callablelList.add(callablel);
callableList.add(callable2);
callablelList.add(callable3);
callablelList.add(callabled);
callableList.add(callableb) ;

ThreadPoolExecutor executor = mew ThreadPoolExecutor(5, 10, 5,
TimeUnit.SECONDS, new LinkedBlockingDeque<Runnable>()):
CompletionService csRef = new ExecutorCompletionService(executor);

for (int i = 0; i < 5; i++) {
csRef.submit (callableList.get (i));

for (int i = 0; 1 < 6; i++) {
System.out.println(" ##THE " + (i + 1) + "AREMHE");
System.out.println(csRef.take().get());

¥
11 488, 74T B0 By BOR
/I 380 — /> Future B %3 £HATEH callable £
} catch (InterruptedException e) {
e.printStackTrace() ;
} catch (ExecutionException e) ({
e.printStackTrace() ;



TERRWRBE R 6 K o
BFZTE R mAE 6-5 iR,

6.3 fdiJl take() Jiik
Jrik take() U5 Fe e 58 AT 5 1 Future X542, EPRAT N () 5 S i A

Jeik A .
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B WL A A9 5 H ExecutorCompletionService 1, 2 Run.java {874

W

package test.run;

import
import
import
import
import
import

public

java
java

java
java
java

.util.concurrent
.util.concurrent
java.

util.concurrent

.util.concurrent
.util.concurrent
.util.concurrent

class Run {

.Callable;
.CompletionService;
.ExecutionException;
.ExecutorCompletionService;
.ExecutorService;
.Executors;

public static void main(String[] args) {

try

{

usernamel
usernamed
usernames
lusername3

FTEPSS MR EIE
eturn usernames
FEITENSE MR EHE
return usernamed
TFTEPSE s R EE
eturn username3
HTEPSE 4 MR EHE
eturn username2
FTEPSE s MR EE

return usernamel

HATENHE 6 MR EHE
[ 6-5 ki £ PH ZE
IR TE T

/l take Fik: BERABRERTFT TN O ERESY Future, R ENTHFEXHNES, WEE

ExecutorService executorService = Executors.newCachedThreadPool () ;

CompletionService csRef = new ExecutorCompletionService (
executorService) ;

for (int i = 0;

i< 10; i++) |

csRef.submit (new Callable<String>() {
public String call() throws Exception ({

long sleepValue = (int) (Math.random()

* 1000) ;

System.out.println("sleep=" + sleepValue + " "
+ Thread.currentThread() .getName()) ;
Thread.sleep(sleepValue);

return " H#HH: " + sleepvalue + " "
+ Thread.currentThread() .getName() ;

¥
}
for (int i = 0;

i < 10; i++) {

System.out.println(csRef.take().get());

}

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

e.printStackTrace() ;
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PP B T4 R A 6-6 Pizn .

MIZFTE R K E, F ¥ take() 2 %
255 AT B9 26 B, IAPR B8 /) I 3K 45
Future X452, BERATENAGR R /NEIK

lsleep=769 pool-1-thread-
l{sleep=742 pool-1-thread-8
leep=544 pool-1-thread-10
leep=819 pool-1-thread-9
leep=37 pool-l-thread-3
i3leep=313 pool-l-thread-6
j=leep=15 pool-i-thread-7
ll=leep=122 pool-1-thread-2
sleep=30 pool-l-thread-4

6.4 ffiH poll() Jyik

jj‘& pOll() %ﬁﬁa%&ﬂ#glﬁﬁﬁ H?#g 15 pool-l-thread-7
FABREBES 1 Fulws, SIRFEE Bl 3 roismeens
RAEAAESS, WEE[E] null, J7i% poll() FEH QR ambaRe
gﬂ@ﬁ%o : 544 pool-l-thread-10
£ 2 W 5 A 69 5 H ExecutorComp-
letionService 2, 2§ Runjava fRFSU1TF :

: 742 pool-i-thread-8
: 769 pool-l-thread-1
P
= AT
package test.run; K 6-6 EATHR

: 818 pool-l1-thread-9
1 916 pool-1-thread-5

import java.util.concurrent.Callable;

import java.util.concurrent.CompletionService;

import java.util.concurrent.ExecutorCompletionService;
import java.util.concurrent.ExecutorService;

import java.util.concurrent.Executors;

public class Run {

public static void main(String[] args) {
ExecutorService executorService = Executors.newCachedThreadPool () ;
CompletionService csRef = new ExecutorCompletionService (executorService);
for (imt i = 0; 1 < 1; i++) |
csRef.submit (new Callable<String>() {
public String call() throws Exception ({

Thread.sleep(3000);

System.out.printin("3 H@ET ");

return " H@#tH 3s";

)i

}

for (imt i = 0; 1 < 1; i++) {
System.out.println(csRef.poll());

}

BT R mE 6-7 Fras.
MWEFTEERFKFE, J7Hk poll() iR 1]
Future A null, K& 24578 A LA E 5 AT
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% 1) Future ¥4, BT LR [ null, i85 b SEHIE R poll() 77 kA4 take() 7715 R A FHAER)
BR

6.5 {§i il poll(long timeout, TimeUnit unit) Jj ik

77 Future<V> poll(long timeout, TimeUnit unit) f4F H /&% 1748 € 1 timeout B[], 7E
timeout A (6] 2 P FRBCE(E A Sz B o) F 4R EEdAT,  dnSRE A to sz B ) R 047 .
A E K 93 H ExecutorCompletionService 3, 2§ MyCallableA . java fCAS 40T .
package mycallable;
import java.util.concurrent.Callable;
public class MyCallableA implements Callable<String> {
public String call() throws Exception {
Thread.sleep (5000) ;

System.out .println("MyCallableA " + System.currentTimeMillis()):
return "returnA";

}
% MyCallableB java {tA3 0T

package mycallable;
import java.util.concurrent.Callable;
public class MyCallableB implements Callable<String> {
public String call() throws Exception {
Thread.sleep(10000) ;

System.out.println("MyCallableB " + System.currentTimeMillis());
return "returnB";

}

% Runl.java f8E5UNF

package test.run;

import java.util.concurrent.CompletionService;

import java.util.concurrent.Executor;

import java.util.concurrent.ExecutorCompletionService;

import java.util.concurrent.Executors;

import mycallable.MyCallableA;
import mycallable.MyCallableB;

public class Runl {
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public static void main(String[] args) ({
MyCallableA callableA = new MyCallableA() ;
MyCallableB callableB = new MyCallableB();
Executor executor = Executors.newCachedThreadPool () ;
CompletionService csRef = new ExecutorCompletionService (executor);
csRef.submit (callablea) ;
csRef.submit (callableB) ;
-for (int i = 0; i < 2; i++) {
System.out.println("zzzzzzzzzzzz" + " " + csRef.poll());
}
System.out.println("main end!");
}
} ZZZZzzZzzzzzZ null
zZZZzzzzzzzZzZ null
ys 2 - i d!
BFiaiTa Rk 6-8 Fiin . in en

yCallabled 1423099150821

iBIEI 2 /I\ null {E’ @ﬁ&%*mﬁ%g’ﬁo HMyCallableB 1423099155921

% Run2.java fAFSANT

E 6-8 miTHEE

package test.run;

import
import
import
import
import
import

import
import

public

java.util.concurrent.CompletionService;
java.util.concurrent.ExecutionException;
java.util.concurrent.Executor;
java.util.concurrent .ExecutorCompletionService;
java.util.concurrent.Executors;
java.util.concurrent.TimeUnit;

mycallable.MyCallableA;
mycallable.MyCallableB;

class Run2 {

public static void main(String[] args) {

try {
‘MyCallableA callableA = new MyCallableA();
MyCallableB callableB = new MyCallableB();

Executor executor = Executors.newCachedThreadPool () ;
CompletionService csRef = mew ExecutorCompletionService(executor);
csRef.submit (callableA) ;

csRef.submit (callableB) ;

for (int i = 0; i < 2; i++) (
System.out.println("zzzzzzzzzzzz" + " "
+ csRef.poll (6, TimeUnit,SECONDS).get());
System.out.println("X");
}
System.out.println("main end!");
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} catch (InterruptedException e) {
e.printStackTrace() ;

} catch (ExecutionException e) (
e.printStackTrace();

ZE 1A 6-9 Fins .
B 2AME, FRI—HERFT 1287,

24 Run3 java fRRSINF .

package test.run;

import
import
import
import
import
import

import
import

public

java.
java.

Jjava

java
java

util.concurrent
util.concurrent

.util.concurrent
java.
.util.concurrent.
.util.concurrent

MyCallableh 1423099235640
ZZZZZZZZZZZZ Keturnd

X

X
main end!

HyCallableB 1423099240640
zzz2ZZZzzzzZ returnB

& 6-9 BT

.CompletionService;
.ExecutionException;
.Executor;
util.concurrent.

ExecutorCompletionService;
Executors;

.TimeUnit;

mycallable.MyCallableA;
mycallable.MyCallableB;

class Run3 {

public static void main(String[] args) {

try

{

MyCallableA callableA
MyCallableB callableB

new MyCallableA() ;
new MyCallableB() ;

[}

Executor executor = Executors.newCachedThreadPool () ;
CompletionService csRef = new ExecutorCompletionService(executor);
csRef.submit (callablea) ;
csRef.submit (callableB) ;

System.out.println("zzzzzzzzzzzz" + " "

+ csRef.

poll (4, TimeUnit.SECONDS) + " "

+ System.currentTimeMillis());
System.out.println(*X");
System.out.println("zzzzzzzzzzzz" + " "

+ csRef.

poll (2, TimeUnit.SECONDS).get() + " "

+ System.currentTimeMillis());
System.out.println("X") ;

System.out.println("zzzzzzzzzzzz" + " "
+ csRef.poll (5, TimeUnit.SECONDS).get() + " "
+ System.currentTimeMillis());
System.out.println("X");

System.out.println("main end!");

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

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

} zzzzzzzzzzzz null 1423099292875
X
‘ JMyCallableX 1423099293875
FEFIZIT45 RN A 6-10 FITR o

zzzzzzzzzzzz returnl 1423099253879

%E% 4 'ﬂ\ﬂﬂ‘:ﬂ‘ﬂ] E@ié@{g% null, Eﬂygﬁiﬁ@‘lﬁ 5 ﬁ"’ I):vCallableB 1423099298875
b 2 RITENER EBRGH] TR BME, BORES C 2% lx

ZzZzzZ22Z2zzZZ returnB 1423099298874
2k Run4.java fARSANF . hain end!

package test.run; ] 6-10 ;@ﬁ‘ i
import java.util.concurrent.CompletionService;

import java.util.concurrent.ExecutionException;

import java.util.concurrent.Executor;

import java.util.concurrent.ExecutorCompletionService;

import java.util.concurrent.Executors;

import java.util.concurrent.TimeUnit;

import mycallable.MyCallableA;
import mycallable.MyCallableB;

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

MyCallableA callableA new MyCallableA()
MyCallableB callableB = new MyCallableB() ;

I

|

Executor executor = Executors.newCachedThreadPool () ;
CompletionService csRef = new ExecutorCompletionService(executor);
csRef.submit (callablea) ;

csRef.submit (callableB) ;

System.out.println("zzzzzzzzzzzz" + " "

+ csRef.poll (4, TimeUnit.SECONDS) + " "

+ System.currentTimeMillis());
System.out.println("X");
System.out.println("zzzzzzzzzzzz" + " "

+ csRef.poll (7, TimeUnit.SECONDS).get() + " "

+ System.currentTimeMillis());
System.out.println("X");

System.out.println("main end!");
} catch (InterruptedException e) {
e.printStackTrace () ;
} catch (ExecutionException e) {
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e.printStackTrace() ;

}

zzzzzzzzzzzz null 1423099405343

Eﬁﬁﬁ%ﬁﬁu[ﬁ 6-11 F}?/:f{o x?CallableA 1423099406328
&E%‘J ll:_l\ ﬂE{] E‘J%%;ﬁ%, 7‘:"% pOllO ':P timeout B(J ZZ2ZZzZZzzzzZ returnd 1423099406324
EAR/NTFAESPATHORTE], AR [ {E 2 null, A6 e

yCallableB 1423099411328

6.6 2% CompletionService 5 54 611 EFTHE R

f i} CompletionService PUATIES Mt B2 h AT ka2 H RGN R E, THEHRER
—F CompletionService X 5 # Ab B (2
S5 FH 5 H ExecutorCompletionService_errorHandle, 2§ MyCallableA. java {3 HIF -

package mycallable;
import java.util.concurrent.Callable;
public class MyCallableA implements Callable<String> {

public String call() throws Exception {
System.out .println("MyCallableA begin " + System.currentTimeMillis());
Thread.sleep(1000) ;
System.out .println("MyCallableA end " + System.currentTimeMillis());
return "returnA";

}

2% MyCallableB.java fCRS 1T :

package mycallable;

import java.util.concurrent.Callable;

public class MyCallableB implements Callable<String> {

public String call() throws Exception ({
System.out.println("MyCallableB begin " + System.currentTimeMillis());
Thread.sleep (5000) ;
int i = 0;
1 (L == 0 ¢
throw new Exception (" #.HFH! ");
}
System.out.println("MyCallableB end " + System.currentTimeMillis());
return "returnB";
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iZ172€ Runl java AR I0F .

package test.run;

import java.util.concurrent.CompletionService;

import java.util.concurrent.Executor;

import java.util.concurrent.ExecutorCompletionService;
import java.util.concurrent.Executors;

import mycallable.MyCallableA;
import mycallable.MyCallableB;

public class Runl {

public static void main(String([] args) {
try {
MyCallableA callableA = new MyCallableA();
MyCallableB callableB = new MyCallableB();

Executor executor = Executors.newSingleThreadExecutor():

CompletionService csRef = new ExecutorCompletionService(executor);
csRef.submit (callableA) ;

csRef.submit (callableB) ;

for (int i = 0; i < 2; i++) |
System.out.println("zzzzzzzzzzzz" + " " + csRef.take());
}
System.out.println("main end!");
} catch (InterruptedException e) {
e.printStackTrace() ;

yCallabled end 1440728989750

yCallabled begin 1440728988750
[MyCallableB begin 1440728989750

ZZZZTZZZZZZE java,util.concurrent.FutureTask@659db7?

) nz::n:f:u java.util.concurrent.FutureTaskg 16be68t
}

e — & 6-12 4TE[ FutureTask X4
B afTas e 6-12 s .

| T #9754 B 4R MyCallableB java HiBL %, (BIF1&4 & A FutureTask S/ get() 77 ik,
PR AR B o
2 Run2.java fRFSNF :

package test.run;

s

import java.util.concurrent.CompletionService;

import java.util.concurrent.ExecutionException;

import java.util.concurrent.Executor;

import java.util.concurrent.ExecutorCompletionService;
import java.util.concurrent.Executors;

import mycallable.MyCallableA;
import mycallable.MyCallableB;

public class Run2 {
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public static void main(String[] args) {

}

try {

MyCallableA callableA = nmew MyCallableA() ;
MyCallableB callableB new MyCallableB();

Executor executor = Executors.newSingleThreadExecutor();
CompletionService csRef = new ExecutorCompletionService(executor);
csRef.submit (callabled) ; Il EBATH A

csRef.submit (callableB) ; I E#hATH B

for (int i = 0; i < 2; i++) {

System.out.println("zzzzzzzzzzzz" + " " + csRef.take().get());
}
System.out.println("main end!");

} catch (InterruptedException e) {

e.printStackTrace () ;

} catch (ExecutionException e) {

e.printStackTrace () ;

B EfTa R A 6-13 FiR.

E:cuuamu begin 1440729169781
allablek end 1440729170781
[HyCallableB begin 1440728170761
zrzzzIZEZZZZZ returnd
[java.util.concurrent .ExecutionException: java.lang.Exception: R B
ar java.util.coscurvent.FutureTask.report (FutureTask. java:122)
at java.uril.concurrent.FutureTaak.get (FutureTask.java:188)
at test.run.Run2.main(Run2.java:2s)
[Caused by: java.lang.Exception: : 1
at mycallable.fyCallableE.call (MyCallableB.java:12)
ar mycallabls, AyCallableB.call (HyCallableB. java:1)
at jevs.util.concurrent.FutureTask.run(FutureTask. java:262)
at java.util.concurcent, ExscutorsfiRunnableidaprer.call (Executors. java:471)
at java.util.concurrenc.FuturaTask.run{FutureTask.java:262)
at jsva.util,concurrent, ThreadPoolExecutor, rundorker (ThreadPoolExecutor.java: 1145
at java.util.concurrent. ThreadPoolExacutor§Worker . run(ThreadPoolExecutor. java: 615
at java. lang.Thread.run(Thread, java:745)

E6-13 {E% A EHIES B HELRH

5% A PUTEIRIED, WIFRIBLRE, EMITENMES A KREE, 15 B HIRH.
2 Run3.java S UWIF -

package test.run;

import
import
import
import
import

import
import

java.util.concurrent.CompletionService;
java.util.concurrent.ExecutionException;
java.util.concurrent.Executor;
java.util.concurrent.ExecutorCompletionService;
java.util.concurrent.Executors;

mycallable.MyCallableA;
mycallable.MyCallableB;
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public class Run3 (

public static void main(String[] args) {
try {
MyCallableA callableA = new MyCallableA();
MyCallableB callableB = new MyCallableB();

Executor executor = Executors.newSingleThreadExecutor();
CompletionService csRef = new ExecutorCompletionService (executor) ;
csRef.submit (callableB) ;// £ fT B

csRef.submit (callablea) ;// E#H 4T A

for (int i = 0; i < 2; i++) {
System.out.println("zzzzzzzzzzzz" + " " + csRef.take().get());
}
System.out.println("main end!");
} catch (InterruptedException e) {
e.printStackTrace() ;
} catch (ExecutionException e) {
e.printStackTrace() ;

}

B EfT4 R mE 6-14 Fim.

[fycaliabies begin 1440729293250
HyCallablek begin 1440729298250
ava.util.concurrent.ExecutionException: java.lang.Exception: %&E#'
At java.util.concurrent.futureTask.report {FutureTask. java:122)
at javs.util.concurcent.FutursTask.get (FutureTask. java:188)
at tesc.run, Rund,wain (Rund. java:2Si
Caused by: java.lang.Exception: i
ar mycallable. MyCallableB,catl (HyCallableB,java:12)
at mycallsble MyTallapled.call(EyCallableB. java:1)
ar jsva.util.concurtent. FutureTask. cun(FutureTask. java:262)
At Java.utll.coneurrcent.Executors§Runnab leidaptar.call (Executors.java:471)
at java.util.cencurcent.futureTask, run(FutureTask. java: 2621
ar jeve,util.concurcent, ThreadPoelExecutor  runiorksr (ThreadPoolExecutor. java: 1145
at java.util.concurrent. ThreadPoe!ExecutoriWorker . run(ThreadPoolExecutor . java: 615
at Java. lang. Taresd.run(Threed. java: 74S)
HyCallableA end 1440729299250

Kl 6-14 1% B HBLRHAES A IFRHH
2k Rund.java fCRSHN T -

-

package test.run;

import java.util.concurrent.CompletionService;

import java.util.concurrent.Executor;

import java.util.concurrent.ExecutorCompletionService;
import java.util.concurrent.Executors;

import mycallable.MyCallableA;
import mycallable.MyCallableB;

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

MyCallableA callableA

MyCallableB callableB

new MyCallableA();
new MyCallableB();

I

Executor executor = Executors.newSingleThreadExecutor () ;
CompletionService csRef = new ExecutorCompletionService (executor) ;
csRef.submit (callabled) ;

csRef.submit (callableB) ;

for (imt 1 = 0; 1 < 2; i++) {
System.out.println("zzzzzzzzzzzz" + " " + csRef.poll());

}
Thread.sleep(6000);
System.out.println("a4t " + " * 4+ csRef.poll()):
System.out.println("B4 " + " * + csRef.poll());
System.out.println("main end!");

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

) zzzzzzzzzzzz null
) zzzzzzzzzzzz null
MyCallableh begin 1440729381156
} [NyCallabled end 1440729382156
[RyCallableB begin 1440729382156
jeva,util.concurrent.FutureTask@11c2b67

E}?iﬁ_i{f%%&u @ 6.. 1 5 F)sz'\' & Fﬁt‘:-::d‘:uu.con:urrent. FutureTaskf#659dp7
25 RunS java fCA0F

& 6-15 i H FutureTask X4

package test.run;

import java.util.concurrent.CompletionService;

import java.util.concurrent.ExecutionException;

import java.util.concurrent.Executor;

import java.util.concurrent.ExecutorCompletionService;
import java.util.concurrent.Executors;

import mycallable.MyCallableA;
import mycallable.MyCallableB;

public class Run5 {

public static void main(String[] args) ({
try {
MyCallableA callableA = new MyCallableA();
MyCallableB callableB = new MyCallableB();

Executor executor = Executors.newSingleThreadExecutor ();
CompletionService csRef = mew ExecutorCompletionService (executor) ;
csRef.submit (callabled) ; /I AT A

csRef.submit (callableB) ; Il EHAT B

for (imt 1 = 0; 1 < 2; i++) {
System.out.println("zzzzzzzzzzzz" + " " + csRef.poll());

}

Thread.sleep (6000) ;
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System.out.println("A4 " + " " 4+ csRef.poll().get());
System.out.println("B4 " + " " + csRef.poll().get());
System.out.println(*"main end!");

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

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

B BITERMAE 6-16 Fimn.

lzzzzzzzzzzzz null
|zzzzzzz2zzzEz null
|fyCallableA begin 1440729472515
[MyCallableh end 1440729473515
|[fyCallableB begin 1440729473515
AR returna
Java.util.concurrent.ExecutionException: java.lang.Exception: M B
Java.util.concurtent . FutureTask.report {(FutureTask. java: 122)
at javs.util,concurcent.FutureTask.get (FutureTask.java: 188)
at test.run.RunS.mwain(RunS.java:29)
Caused by: java.lang.Exception: !
at mycallable, HyCallableB. cnlli HyCallableB.java:12)
ar mycallable MyCallableB.call(MyCallableB. java:1)
at java.urtil.congurrent,FucureTask.cun|FutureTask. java:262)
at Jjava,utll,concurtent.ExecutorsiRunnab lesdapter,call (Executors, javai 4711
at java.util.concurrent.FutureTazk.run (FutureTask.java:262)
at java,util.concurrent.ThreadPoclExecutor.runiiorker (ThreadPoolExecutor. java: 1145
ar Javs. util.concurrent . ThreadPoolExecutor §¥orker , run {ThreadPoolExecutor. java: 615

at java.lang.Thread.vun{Thread. :nva:?‘lS)

B 6-16 FTEMES AREHETS B HELRH
2 Run6.java {UFSINF :

package test.run;

import java.util.concurrent.CompletionService;

import java.util.concurrent.ExecutionException;

import java.util.concurrent.Executor;

import java.util.concurrent.ExecutorCompletionService;
import java.util.concurrent.Executors;

import mycallable.MyCallableA;
import mycallable.MyCallableB;

public class Runé

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

MyCallableA callableA

MyCallableB callableB

new MyCallableA():
new MyCallableB() ;

Executor executor = Executors.newSingleThreadExecutor();
CompletionService csRef = mew ExecutorCompletionService (executor) ;
csRef.submit (callableB) ; Il 44T B

csRef.submit (callableA) ; Il E#AT A
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)
)

+ csRef.poll());

’

’

for (int i = 0; 1 < 2; i++) {
System.out.println("zzzzzzzzzzzz" + " "

}
Thread.sleep(6000) ;
System.out.println("a4 " + * * + csRef.poll().get()
System.out.println("B4 " + " " 4+ csRef.poll().get ()
System.out.println("main end!");

} catch (InterruptedException e) {

e.printStackTrace() ;
} catch (ExecutionException e)
e.printStackTrace() ;

}

BB T4 1A 6-17 .

{

fzzzzzzzzzzzz null
zzzzzzzzzzzz null
MyCallableB begin
MyCallabled begin

1440729519703
1440729524703

ava.util.concurrent.ExecutionException: javad‘ang.txcep\:xon: mt‘j##f'

MyCallablei end 1440729525703
Java.ukil.coneurrent, Fur e Tas
L nest. run, Runé.maln (Runé.
“aused by: java.leng.Exception: HiiHi
mycsllable. HyCallakle:
wycallable. RyCallanls
java, ut @
Java.unil.

L dava.
L J&va.
Java.
JEve

SFutare
EOBSUETENT .
util.coneurrent.

ThreadPoo (Exe
ThreadPoolE

L Jeva.util.concurrent . FutureTask. report (FutureTask. java:122)
et (FutureTask, java: 168)

call MyCallableB.java:12}

-calliMyCallableB. java:l)

t.futureTask. run (FutureTask, java:z62)

ExecutorsiPunnab lebdaprer, call (Executors. java: 471)

k. riun (FutureTask, java:262)

cutor.runlorker (ThreadPoo 1Executor . java: 1145

cutor $Torker. run (ThreadPoo lExecutor. java: 615
« lany. Thread. run (Thread. java: 745)

B 6-17 fE% A FFARITEUES B il 7%

6.7 Jiik Future<V> submit(Runnable task, V result) ff)iilfiz

ZHV 12 submit() FikHE BIE

AN A 93 H ExecutorCompletionService 4, SZ{A2 Userinfo.java ST

package entity;
public class Userinfo {

private String username;
private String password;

public Userinfo() {

super () ;

public Userinfo(String username,
super () ;

String password) {
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this.username = username;

this.password = password;

I/ get #1 set F ik

}

2 MyRunnable.java {5 U0F :

package myrunnable;

import entity.Userinfo;

public class MyRunnable implements Runnable {
private Userinfo userinfo;

public MyRunnable (Userinfo userinfo) {

super () ;

this.userinfo = userinfo;

@Override
public void run() {
userinfo.setUsername ("usernameValue") ;

}

userinfo.

setPassword("passwordValue") ;

System.out.println("run IEATT ");

2% Runl.java {UFS N F .

package test.run;

import
import
import
import
import
import

import
import

public

java.util.

java.util
java.util
java.util
java.util

concurrent .CompletionService;

.concurrent . ExecutionException;
.concurrent . Executor;

.concurrent .ExecutorCompletionService;
.concurrent . Executors;

java.util.

concurrent .Future;

myrunnable.MyRunnable;
entity.Userinfo;

class Runl {

public static wvoid main(String[] args) {

try {

Userinfo userinfo = new Userinfo();
MyRunnable myRunnable = new MyRunnable (userinfo);

Executor executor = Executors.newCachedThreadPool () ;
CompletionService csRef = new ExecutorCompletionService(executor) ;
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Future<Userinfo> future = csRef.submit (myRunnable, userinfo):;
System.out.println(future.get () .getUsername() + " "
+ future.get () .getPassword()) ;

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

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

}

}
BFFs T4 R AN 6-18 fizs.

run 1&17
sernameValue passwvordValue

[ 6-18 JEEhiR [F] userinfo LA

6.8 AWIL

$ 0 CompletionService 5¢ 4 7] L) 3¢ % FutureTask S fH Z€ A9 6k 5, 7] 58 f0 5 2504 Ak 2
Future 3R [A1{E, WHEEBME S B4 T5¢, CompletionService i /CHUE X ME 45 191K [F]{H
FAL
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Clicyrtes 7 FTE

12 ExecutorService B9757%(EH

# 11 ExecutorService FAMREZ T H K, HEREETHELN At -y, BTk
A AR B A T T BB R — AT A4S, DAHE B K R BE 47 Hb % 48 ExecutorService $#: M,
ExecutorService $% I /1 (77 154 4 5 Future il Callable A 5%, Fr LA Future Fil Callable A1
J&2# 2] ExecutorService 3% F Hp 7 O 3ERH

51 ExecutorService %0 7 K& 7-1 Frzs .

awal tlerminetion(long timeout, limelnit unit) . boolean - DxeculmTervice
p equals (Object obj) : boolean — Object
execute (Runnsble command) @ woid — Exscutor
getClass() - Class<?> - Object
hashCode () @ int = Object
invokeAll (Collection<? extends Callable<I>> tasks) : ListFutwre<ID> - Execnterfervice
@ invokeAll (Collection{? extends Callable<I>> tasks, long timeout, TimeUnit unit) : ListFuturedID> - ExecutorServied
® invokeAny (Collection<? extends CallabledT>> tasks) : T - ExeccutmxService
invokeAny (Collection<? extends Callable<ID> tasks, long timeout, TimeUnit unit) : T - ExecutorService
® isShutdown() : boolean - ExecutorService
1sTerminated() : boolean - ExeculorService
notify() : woid - Object
notifyAll () | void - Object
shutdown () | woid - ExecutorService
shutdownlow () : List{Runnable> ~ ExecutorService
B submit (Callable<T> task) '@ Future<{I> - ExecutorService
submi t (Runnable task) : Future<?> - ExecutorService
 submit (Runnable task, T result) : Future{I> - ExecutorService
® toString() : String - Object
wait() @ woid - Ohject
i wait (long timeout) : woid — Object

& 7-1 $E00 ExecutorService [0 771

7.1 {E ThreadPoolExecutor i {fi Al ExecutorService v it Ji ik
758 invokeAny() #l invokeAll() BA P ZE R
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75 ¥ invokeAny() BUS 28 — I E AL M4 RE, B - MEFHIITERE, 2
F interrupt() 77 ¥ 8 H AT 55 TR W, Fir LA7E X 64T 55 R ] L)L 454 if (Thread.currentThread().
isInterrupted()==true) fXi%F P AT 55 & BHRLLIETT

T invokeAll () LR SFPATRE G, BUS2THE AT 55 45 R 1E .

7.2 Jiik invokeAny(Collection tasks) [fJ{i /i 15 interrupt

IS B BHIE J7 7% invokeAny() BB 2 HUAR S — N E UL S MG RE, BEX SR
IR AP L -

1) & if (Thread.currentThread().isInterrupted()) 4% : B &KGH - BEITEERE)S,
HAb &R ELIETT .

2) A if (Thread.currentThread().isInterrupted()) f4%: B2 &FKMEHE I BITHERES,
2% £ 40 {8 ] throw new InterruptedException() £ 5 M iX $L 2R #8 b i, H 4R throw il
TR, (B4 main KEPIEREMKT N . WRBHIKRH, WFTHELE Callable P try-
catch i A1 THIEK

BEER 995 B ExecutorService invokeAny 1, f#23% MyCallableA java ARSI

package mycallable;
import java.util.concurrent.Callable;
public class MyCallableA implements Callable<String> ({

public String call() throws Exception ({
System.out.println("MyCallableA begin " + System.currentTimeMillis()):
for (int i = 0; i < 123456; i++) {
Math.random() ;
Math.random() ;
Math.random() ;
System.out.println("MyCallableA " + (i + 1));

}
System.out.println("MyCallableA end " + System.currentTimeMillis()):;

return "returnA";

}

B E2 MyCallableB1 java fCFB AT
package mycallable;

import java.util.concurrent.Callable;

public class MyCallableBl implements Callable<String> {



210 +j» Java FREHGE: BOSESER

public String call() throws Exception {
System.out.println("MyCallableB begin " + System.currentTimeMillis());
for (int i = 0; i < 223456; i++) {
Math.random() ;
Math.random() ;
Math.random() ;
System.out.println("MyCallableB " + (i + 1));
}
System.out.println("MyCallableB end " + System.currentTimeMillis()):;
return "returnB";

}

B2 MyCallableB2.java S 41T

package mycallable;

import java.util.concurrent.Callable;

public class MyCallableB2 implements Callable<String> {

public String call() throws Exception ({
System.out.println("MyCallableB begin " + System.currentTimeMillis());
for (int i = 0; i < 223456; i++) {
if (Thread.currentThread().isInterrupted() == false) {
Math.random() ;
Math.random() ;
Math.random() ;
System.out.println("MyCallableB " + (i + 1));
} else {
System.out.println ("***sxkskdksx fif I BT ),
throw new InterruptedException();

}
System.out.println("MyCallableB end " + System.currentTimeMillis());
return "returnB";

}
BI%3E Runl java {CHSE0TF .
package test.run;

import java.util.ArrayList;

import java.util.List;

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

import mycallable.MyCallableA;
import mycallable.MyCallableBl1;
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public class Runl {

public static void main(String[] args) {
try {
List list = new ArrayList();
list.add (new MyCallableA());
list.add (new MyCallableB1l());

ExecutorService executor = Executors.newCachedThreadPool () ;
Il invokeAny R I % %R AESH th 45 FfH
String getValueA = executor.invokeAny(list);
System.out.println("============" + getValueA);
System.out.println("Z2222ZZ2222Z222222") ;

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

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

il ele ey
MyCallableB 102802
MyCallableB 102803

BB T4 AN 7-2 B . raiianint Lussed

R H I invokeAny() B 20 LS returnA FO{H, {H4H B
ATEgSEEFTR, HPETREE.

2 Run2 java fRFSINF .

102807
package test.run; K 7-2 BiTdR

}

102808
102809

import java.util.ArrayList;

import java.util.List;

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

import mycallable.MyCallableA;
import mycallable.MyCallableB2;

public class Run2 ({

public static void main(String[] args) ({
try {
List list = mnew ArraylList();
list.add (new MyCallableA());
list.add (new MyCallableB2());

ExecutorService executor = Executors.newCachedThreadPool () ;
Il invokeAny R BUF % % 5% R AF 4 th 4 R 1E
String getValueA = executor.invokeAny (list);
System.out.println("====s========" + getValueA);
System.out.println("Z2ZZZZZZ2ZZZ2ZZ2Z2Z") ;

} catch (InterruptedException e) {
e.printStackTrace() ;
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W’Q

B AT R AL AT, KM |weesier  ediesomomn
W 2% 72 B % B 0 P I interrupte R A, WL B W LA &
SO A B interrupte R 2 3 7 40 BE, W02 T DL B E 2 AR
ff A Thread.currentThread().isInterrupted() 45 & throw new
InterruptedException() KIfLHS .

{54 F Thread.currentThread().isInterrupted() 454 throw |77 it wee s 7
new InterruptedException() IS U XTERFE B #E4T T AL
el B i B

Java FERIE: ZOEESHER

()
} catch (ExecutionException e) {
e.printStackTrace() ;
}
}
}
- — ‘ﬁy a a;1e§> -

# F] MyCallableB2.java 25, Zf745 R A 7-3 iR, MyCallableB 30534

MyCallableB 30935

HyCallableB 30936
30937
30938
30939
30940
30941
30942
30943
30944
30945

| returni
|2222222222222222

& 7-3 BiTaER

7.3 Jiik% invokeAny() SATIRIGIE 55 ¢

B B AR BRI AE S5 e AT 58 )5, PATIRIIAES B R i, BOAE FARSTE

FEH G HREER . WREXMHA try-catch FEABN AT LA E RS .

BN T H test3, A& MyCallableA.java B UNT .
package mycallable;
import java.util.concurrent.Callable;

public class MyCallableA implements Callable<String> {

@Override
public String call() throws Exception {
System.out.println("MyCallableA " + Thread.currentThread() .getName ()
+ " begin " + System.currentTimeMillis({());
for (int i = 0; i < 123456; i++) {
String newString = mew String();
Math.random() ;
Math.random() ;
Math.random() ;
Math.random() ;
Math.random() ;
System.out.println("MyCallableA FEETF = + (1 + 1));
}
System.out.println("MyCallableA " + Thread.currentThread() .getName ()
+ " end " + System.currentTimeMillis());
return "returnA";
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B2 MyCallableB.java fUAS N T

package mycallable;

import java.util.concurrent.Callable;

public class MyCallableB implements Callable<String> {

@Override
public String call() throws Exception {
System.out.println("MyCallableB " + Thread.currentThread () .getName ()
+ " begin " + System.currentTimeMillis());
for (int i = 0; 1 < 193456; i++) {
String newString = new String();
Math.random() ;
Math.random() ;
Math.random() ;
Math.random() ;
Math.random() ;
System.out.println("MyCallableB ZEZETH =" + (i + 1));
}
£ (& ==12)
System.out.println ("xxxxxxxx= FWH T ");
throw new NullPointerException() ;
}
System.out.println("MyCallableB_END "
+ Thread.currentThread() .getName() + " end "
+ System.currentTimeMillis());
return "returnB";

}
A7 Run.java {CHUIF .
package test;

import java.util.ArrayLlist;

import java.util.List;

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

import mycallable.MyCallableA;
import mycallable.MyCallableB;

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

List list = new ArrayList();
list.add (new MyCallableA());
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list.add(new MyCallableB()) ;

ExecutorService service = Executors.newCachedThreadPool () ;
String getString = service.invokeAny (list);
System.out.println("zzzz=" + getString);

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

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

}
BEFIBITER A 7-4 PR,

PR ind/BayT e

MiyCallableB EIBITH=64520 MyCallableB 1£1&17 % =193455
linycallanles TR TH=64521 NyCallableB HIB{TH=193456
MyCallakbleB Eﬁﬁq’=64522 xxxxxxxx=¢§ﬁ?
lnycallanleB TEIB{TH =64523
llzzzz=returnl

MycallableB TEIA4TH=64524
llycallableB TR T =64525
limycallanler TIB T H=64526

K 7-4 B4R

BEFBATRIZ R . RIS returnA “FAFH, 20 B WPl T, (B S 185 R 20
ARSI B

W RAHEAE Callable iR T H 15 B, WIFFZ B XA try-catch 1fAH, T HISCE—
TFXAMEA, B MyCallableB.java ECHSANF -

package mycallable;

import java.util.concurrent.Callable;

public class MyCallableB implements Callable<String> {
@Override

public String call() throws Exception ({
try {
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System.out.println("MyCallableB "
+ Thread.currentThread() .getName() + " begin "
+ System.currentTimeMillis());
for (int i = 0; i < 193456; i++) {
String newString = new String();
Math.random() ;
Math.random() ;
Math.random() ;
Math.random() ;
Math.random() ;
System.out .println("MyCallableB Z&EATH =" + (i + 1));

if (1 == 1) {
System.out.println ("xxxxxxxx= P¥HT *);
throw new NullPointerException();
}
System.out.println("MyCallableB_END "
+ Thread.currentThread() .getName() + " end "
+ System.currentTimeMillis());
} catch (Exception e) {
e.printStackTrace() ;
System.out.println(e.getMessage() + " #HAER try-catch HERHT ) ;
throw e;
}

return "returnB";

4kEEE M Run java FECHEANT .

package test;

import
import
import
import
import

import
import

public

java.util.ArrayList;

java.util.List;

java.util.concurrent .ExecutionException;
java.util.concurrent.ExecutorService;
java.util.concurrent.Executors;

mycallable.MyCallableA;
mycallable.MyCallableB;

class Run {

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

try {
List list = new ArrayList();
list.add (new MyCallableA());
list.add (new MyCallableB());

ExecutorService service = Executors.newCachedThreadPool () ;
String getString = service.invokeAny (list);
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System.out.println("zzzz=" + getString);
} catch (InterruptedException e) {
e.printStackTrace() ;
System.out.println("mainA");
} catch (ExecutionException e) {
e.printStackTrace() ;
System.out .println("mainB") ;

—

BB TE RN E 7-5 iR,

Pe—————E P
HyCallableB TI&TTH =89573
MyCallableB FEIETTH =89574
zzzz=returni

NyCallableB TEIE{TH =89575
HyCallableB TEIE{TH=89576

HyCallahleB TEIE{TH =193453
HMyCallableB TEIBATH =193454
HyCallableB FEI&AT =193455
tiyCallanled {EIBATH =193456
AXXXXRXX=' ﬁT
java. lang.NullPointerException

at mycsllable NyCsllaebleBb call(NyCallableB. java:24)

C e HyCallableB.java:1)

ask.zun (FutureTask. java: 262}

xecurorsd Run ral)lchlap(-‘! call(Executors. java: 471
f utureTask.run (FutureTask. java:262)
urrent. ThreadPo uu:xe utor.runlorker (ThreadPoolExecutor. java:1145)
wrent, ThreadPon | Exerut or§Workear . run (ThreadPoolExecutor. java: §15)

at java. lang. Thread, cun (Thread. java: 745)
aull B3 ERery-catcHlBTERR T

E 7-5 BfT4ER

MBTTERKAE, AR try-catch IFAJRAT LIRS W5 8, HILH X7 ¥«
main() J7 A BA SRR, WHRTAF S mainA Fl mainB BAHHTE, WLBHFLRE
H B R IR AN main R ERRE, IR HAFEN testd A TS

7.4 Jiik invokeAny() 5 A THLAT 55 e

M SR BEAE PUTRAE St W id, ERAEO T RAEEH GBI REFEREMN,
BRAE R try-catch 4K, SFRFATIE AOAE 553 [0 925 116 ..

Se B AR W J5 A 55 00 BU{RL A% D 2R 2 DRAAS vh — 4 A I LE W A3 e
e, WREFEREHEARERAEN Y%, XTREERGEHANTE, LA,
B, C&X 3/MEF—BHEIAT, M TRE, NERANFEMRERE HRB T, L
WA LIA A AbstractExecutorService 2 /7% private <T> T dolnvokeAny(Collection<? extends
Callable<T>> tasks, boolean timed, long nanos) B /LS,

Gl tests, fE2E MyCallableA java {AFS 0T .
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package mycallable;
import java.util.concurrent.Callable;
public class MyCallableA implements Callable<String> {

@Override
public String call() throws Exception {
System.out.println("MyCallableA " + Thread.currentThread().getName ()
+ " begin " + System.currentTimeMillis());
for (int i = 0; i < 123456; i++) {
String newString = new String();
Math.random() ;
Math.random() ;
Math.random() ;
Math.random() ;
Math.random() ;
System.out.println("MyCallableA ZEZEFTF =" + (i + 1));
}
if (1 == 1) {
System.out.println("xxxxxxxx= PH T *);
throw new NullPointerException();
}
System.out.println("MyCallableAEND " + Thread.currentThread().getName ()
+ " end " + System.currentTimeMillis());
return "returnA";

}
B2 MyCallableB.java fCAL AN F

package mycallable;
import java.util.concurrent.Callable;
public class MyCallableB implements Callable<String> {

@override
public String call() throws Exception {
System.out.println("MyCallableB " + Thread.currentThread().getName()
+ " begin " + System.currentTimeMillis());
for (int i = 0; i < 193456; i++) {
String newString = new String():;
Math.random() ;
Math.random() ;
Math.random() ;
Math.random() ;
Math.random() ;
System.out.println("MyCallableB FZETH =" + (i + 1));
}
System.out.println("MyCallableB " + Thread.currentThread () .getName()
+ " end " + System.currentTimeMillis());
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return "returnB";

}

f# 3 Run.java fAAS40F
package test;

import java.util.ArrayList;

import java.util.List;

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

import mycallable.MyCallableB;
import mycallable.MyCallableA;

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

try {
List list = new ArrayList();
list.add (new MyCallableB());
list.add (new MyCallableA());

ExecutorService service = Executors.newCachedThreadPool () ;
String getString = service.invokeAny(list);
System.out.println("main A # K E{E =* + getString);

} catch (InterruptedException e) {
System.out.println("main Interrupted_Exception");
e.printStackTrace() ;

} catch (ExecutionException e) {
System.out.println("main Execution_Exception");
e.printStackTrace();

}

BIFBTa R WA 7-6 FimR.

SRR A Rk T, (BIFBCA eSS A S R EHXNER, LR
47 B HLR EME# T, FALEBIFRAHIARE,

R AR IR 2 45 6 5 9 (6 A B try-catch i 7 RAEAT AR EI AT, {H7E MyCallableA )
catch e i 40 SR H BT throw fi 74, W 322872 main A fEHUAS MyCallableB java T 55 (3%
BI{E, &SI & MyCallableA (iR [EI{H, tLih/E MyCallableA 57 REIHF R L, F
{2 #2 1 1Ak MyCallableA 2 IE#i#Y, i & & Bl MyCallableA J& —~ 57 % 4E 5, Bl
HRME LT LSBT —/MES, B MyCallableB #', 1R MyCallableA # 5% FRk b i, M
2 72 il MyCallableA LT 5%, WK vk S V) # 5] MyCallableB H, HUi% ik [o] {E 2
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MyCallableB . IS5 A IRACHSLETT H A FRA test7 H, KHEA MyCallableA java {CAS AT

MyCallabled TIRITH=12345 yCallableB (LIBITH=193456 |
xxxxxxx=FH T yCallableB pool-l-thread-1 end 1434611257500
allablep TEIE1TH=17895 1ol EANEEE =returns
allableB TEIEITH=17895 bR B o U TR

4

|

& 7-6 ZhE R

i

package mycallable;
import java.util.concurrent.Callable;
public class MyCallableA implements Callable<String> {

@0Override
public String call() throws Exception {
try {
System.out.println("MyCallableA "
+ Thread.currentThread() .getName() + " begin "
+ System.currentTimeMillis());
for (int i = 0; i < 12345; i++) {
String newString = mew String();
Math.random() ;
Math.random() ;
Math.random() ;
Math.random() ;
Math.random() ;
System.out .println("MyCallableA #Z&ZEATHF =" + (i + 1));
}
if (1 == 1) {
System.out.println("xxxxxxxx= FP#H T *);
throw new NullPointerException|();
}
System.out.println("MyCallableAEND "
+ Thread.currentThread() .getName() + " end "
+ System.currentTimeMillis());
} catch (Exception e) {

System.out.println(e.getMessage() + " : AHEEAREHKORERLRE »);
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throw e;

}

return "returnA";

Mycallableh (LI&T] T =193459

ARG throw e; BUBIHMI 574, main ZRERHUFIR ]  [rcaieie BErt-sas

MyCallableB pool-l-thread-1 end 1440899049265

{H returnB, BATRCRMAE 7-7 B ez corecorns

B 7-7 BITRR

7.5 Jiik invokeAny() 5 &P

SRR UEAE 2 MAE S5 ER L B B B, BRIP4 ExecutionException 5% .
gL A9 H ExecutorService_invokeAny 2 4, f|#3S MyCallableA java {CES AT

package mycallable;
import java.util.concurrent.Callable;
public class MyCallableXA implements Callable<String> {

public String call() throws Exception {
System.out.println("MyCallableA begin " + System.currentTimeMillis());
for (Int i = 0; 1 < 123; i+4+) {
Math.random() ;
Math.random() ;
Math.random() ;
System.out.println("MyCallableA " + (i + 1));

}
System.out.println("MyCallablea end " + System.currentTimeMillis());

1f {3 == 1) {
System.out.println("1l==1");
throw new Exception (" 4 7 AAAAA");

}

return "returnA";

A3 MyCallableB java fEES T T :

package mycallable;

import java.util.concurrent.Callable;

public class MyCallableB implements Callable<String> {

public String call() throws Exception (
System.out.println("MyCallableB begin " + System.currentTimeMillis());
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for (int 1 = 0; 1 < 123456; i++) {
Math.random/() ;
Math.random() ;
Math.random() ;
System.out.println("MyCallableB " + (i + 1));
}
System.out.println("MyCallableB end " + System.currentTimeMillis());
1€ (T == 1} [
System.out.println("l==1");
throw new Exception (" {4 7 BBRBBBR") ;
}

return "returnB";

A #E 2 Run.java SRS T

package test.run;

import
import
import
import
import

import
import

public

java.util.ArrayList;

java.util.List;
java.util.concurrent.ExecutionException;
java.util.concurrent.ExecutorService;
java.util.concurrent.Executors;

mycallable.MyCallableA;
mycallable.MyCallableB;

class Run {

public static void main(String[] args) {

try {
List list = mew ArrayList();
list.add(new MyCallableA());
list.add(new MyCallableB());

ExecutorService executor = Executors.newCachedThreadPool () ;
System.out.println(executor) ;
String getValueA = executor.invokeAny (list);
System.out .println(" EREE " + getvValueA);
System.out.println("mainEND") ;

} catch (InterruptedException e) {
System.out .println(" # X catch InterruptedException");
e.printStackTrace() ;

} catch (ExecutionException e) {
System.out.println(" # A\ catch ExecutionException");
e.printStackTrace() ;
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BB TE AR WA 7-8 Fi7m o

jm=]

b A cacch ExecutionException

ava.util.concurrent.Exscutionxception: java.lang.Exception: 1848 T papos
L .reporc (FutureTask, ;a\!a 122)

iy | AbstractExecutorService, java:193)
(AbstractExecutorsService. java: 2151

1 ml—,Lp ALiady 1l (MyCsllsbleB.java:18)
llable. fyUalishlel cail (MyCallableB.java:l
fnilFutureTask. ]avu 262
symb L et g AlliExecutors. java:471)
iruniFutureTask. java: 262 )
¢

{ThreadPopiExecutor . javat 1145)
ThreadPoolExecutor . java: 615

r L T

& 7-8 BfT45E

0 HH S R [ e fm— S A

7.6  Ji ik invokeAny(CollectionTasks, timeout, timeUnit) & I (F1iliA

Ji1% <T> T invokeAny(Collection<? extends Callable<T>> tasks, long timeout, TimeUnit unit)
114) E BEAE e S T 5 S B T P B B — A S B T 54 55 I 45 R E
AN )35 H ExecutorService invokeAny 6, fl#:3$ MyCallableA java {CASUNT

package mycallable;
import java.util.concurrent.Callable;
public class MyCallableA implements Callable<String> {

public String call() throws Exception {
System.out.println("MyCallableA begin " + System.currentTimeMillis());
for (int i = 0; i < 193456; i++) {
Math.random() ;
Math.random() ;
Math.random/() ;
Math.random() ;
Math.random() ;
Math.random() ;
Math.random() ;
Math.random () ;
Math.random() ;
Math.random() ;
System.out.println("MyCallableA i=" + (i + 1));
}
System.out.println("MyCallableA end " + System.currentTimeMillis())
return "MyCallableAValue";

}
B]E2 Run java LIS A1F .
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package test.run;

import
import
import
import
import
import
import

import

public

java.util.ArrayList;

java.util.List;
java.util.concurrent.ExecutionException;
java.util.concurrent.ExecutorService;
java.util.concurrent.Executors;
java.util.concurrent.TimeUnit;
java.util.concurrent.TimeoutException;

mycallable.MyCallablea;

class Run {

public static void main(String[] args) {

}

try {
MyCallableA a = nmew MyCallableA();

List callableList = new ArrayList();
callableList.add(a) ;

ExecutorService service = Executors.newCachedThreadPool () ;

String getValue = service.invokeAny (callableList, 1,
TimeUnit .SECONDS) ;

System.out.println("=============" 4 getValue);

System.out .println("zzzzzzzzzzzzzzzz");

} catch (InterruptedException e) {
System.out.println (" # A catch InterruptedException"):
e.printStackTrace();

} catch (ExecutionException e) ({
System.out.println(" # A\ catch ExecutionException");
e.printStackTrace() ;

} catch (TimeoutException e) {

System.out.println(" # A catch TimeoutException #E T ") ;
e.printStackTrace();

BFEITERmAE 7-9 fiR.

‘allabled 1=73536

catch TimeoutExceprion G 7]
allabled 173537

tyCallableA 1=73666java.util.concurrent. TimeoutException

At jave,util.conourcent . ibstractExecutorService do lnvokeAny {AbstractExecutorService. java: 182
at java.util.concurrent.dbsuractExecutoriervices. anvok:iny |AbstractExecutorService, java:225:

ar test.vun.Runarain(Run. java:24)

MyCallableA 1=73667

yCallabled 1=193454
yCallabled 1=1934S55
MyCallableA 1=193456
lyCallabled end 1434612212203

%

|

& 7-9 (AT S

[

L
0‘0

223
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16 H P AR i 5% B, AT DA% if ( Thread.currentThread().isInterrupted() == true) F| W #il
throw new InterruptedException() 45 & LA 2R 2 R iR AT

R R —MESHETT, XAMESFEOBE B T 7%, BT84 RSN AET?
BIEE 4 F- k1 ExecutorService invokeAny 6 1 FJIH, & MyCallableA.java fAASUNT

package mycallable;
import java.util.concurrent.Callable;
public class MyCallableA implements Callable<String> {

@Override
public String call() throws Exception {
try {
System.out .println("MyCallableA "
+ Thread.currentThread() .getName() + " begin "
+ System.currentTimeMillis());
for (int i = 0; 1 < 193456; i++) {
String newString = new String() ;
Math.random() ;
Math.random () ;
Math.random () ;
Math.random() ;
Math.random() ;
System.out.println("MyCallableA ZEZATH =" + (i + 1));
if (Thread.currentThread() .isInterrupted() == true) {
System.out.println ("xxxxxxxx= FH T *);
throw new NullPointerException();

}
System.out.println("MyCallableA "
+ Thread.currentThread () .getName() + " end "
+ System.currentTimeMillis());
} catch (Exception e) {
e.printStackTrace() ;
System.out.println(e.getMessage() + " BB ER try-catch HEFHET ")
throw e;
}

return "returnB";

}
%% Run java fCAS 1T -

package test;

import java.util.ArrayList;

import java.util.List;

import java.util.concurrent.ExecutionException;
import java.util.concurrent.ExecutorService;
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import java.util.concurrent.Executors;
import java.util.concurrent.TimeUnit;
import java.util.concurrent.TimeoutException;

import mycallable.MyCallableA;
public class Run {
public static void main(String[] args) {

try {
List list = new ArrayList();
list.add (new MyCallableA());

ExecutorService service = Executors.newCachedThreadPool () ;
String getString = service.invokeAny (list, 1, TimeUnit.SECONDS) ;
System.out.println("zzzz=" + getString);
} catch (InterruptedException e) {
e.printStackTrace() ;
System.out.println("mainA") ;
} catch (ExecutionException e) ({
e.printStackTrace() ;
System.out.println("mainB") ;
} catch (TimeoutException e) {
e.printStackTrace() ;
System.out.println("mainC");

}
BB RMAE 7-10 Fin.

[vcaiianien & 71114
MyCallableh TEIBEATH=71115

Mycallabler TEIETH=71116

mycallabler FEIEfTH=71117

hexxxxxx=C BT T

b inC

Jjava.util,.concurrent.TimeoutException

at java,ucil.concucrent . ibstractExecutorService.dolovokeiny (AbstractExecutorService. java: 162 )

at java.uvll.concurcent,dostractExecutorService. invokeldny (Abstract Service.java:225)

AL pest.Run.wein(Run. java:2z;

jjava, lang.NullPointerException

L(MyCallableA.java:23)

call (MyCallabled.java:1)

. FutureTask, run (FutureTask. java:262)

Lroncurrent . ExecutorzjRunnab leddapter  call (Executors. java: 471)

At java.util.concurcent . FutureTask. rus [FutureTask, java:262)

st jave.util.concurrent. ThreadPoelExecutor . runiior ker (ThreadPoo lExecutor . java: 1145)
at java.util.concurrent. ThreadPoolEsecucor§Vorker . tun (ThreadPoolExecutor . java: 615)

o AL Java, lang. Thoead, run(Thread, java:745)
nutl i3 B ery-caccrlBEART

B 7-10 B4R

5% java.util.concurrent. TimeoutException #l java.lang NullPointerException [&] B i Bl T,
H " TimeoutException 5 & /& 7E main K& 4 3K ¥, 1M NullPointerException /& 7 Callable
IR
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7.7 Jiik invokeAll(Collection tasks) 4= -7

Ji invokeAll() 23R [l Fr A 4 55 (9 PATES R, IF By B BT RCR 2 B ZE B TRY,
BSR4 AR el i AR SE 1] FiEdT .
B A9 H ExecutorService invokeAll 1, &3 CallableA.java {CASHIF -

package extthread;
import java.util.concurrent.Callable;
public class CallableA implements Callable<String> {

@Override
public String call() throws Exception {
System.out.println(Thread.currentThread() .getName() + " begin "
+ System.currentTimeMillis());
Thread.sleep(5000) ;
System.out.println(Thread.currentThread() .getName() + " end "
+ System.currentTimeMillis());
return "returnA";

}

&2 CallableB java {URS T

package extthread;
import java.util.concurrent.Callable;
public class CallableB implements Callable<String> {

@override
public String call() throws Exception ({
System.out .println(Thread.currentThread() .getName() + " begin "
+ System.currentTimeMillis());
Thread.sleep(8000) ;
System.out .println(Thread.currentThread().getName() + " end "
+ System.currentTimeMillis());
return "returnB";

}
182 Run java {UFSINTF -
package test;

import java.util.ArrayList;

import java.util.List;

import java.util.concurrent.Callable;

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

import extthread.CallableA;
import extthread.CallableB;

public class Run {
public static void main(String[] args) {
try {
CallableA callableA = new CallableA();
CallableR callableB = new CallableB();

List<Callable<String>> list = new ArraylList<Callable<String>>();
list.add(callablea) ;
list.add(callableB) ;

ExecutorService service = Executors.newCachedThreadPool () ;
System.out.println("invokeAll begin " + System.currentTimeMillis());
List<Future<String>> listFuture = service.invokeAll (list);
System.out .println("invokeAll end " + System.currentTimeMillis());
for (int i = 0; i < listFuture.size(); i++) {
System.out.println(" REMHLER =" + listFuture.get(i).get() + " *
+ System.currentTimeMillis());

}

} catch (InterruptedException e) {
e.printStackTrace() ;
System.out.println("mainA") ;

} catch (ExecutionException e) { . - s
invokeAll begin 1435022540921

e.printStackTrace(); pool-1-thread-1 begin 1435022540937
System.out.println("mainB"); pool-1-thread-z begin 1435022540937
pool-1-thread-1  end 1435022545937

} pool-1-thread-2  end 1435022548937

invokeAll end 1435022548937
REHISE R =recurnd 1435022548937
} REGIE R =recurns 1435022548937

}

B T4 R meE 7-11 Fim.
77 invokeAll() /AT HIATIE] K7 8 #0,  Fh ok o] WL H:BH ZEHF

E 7-11 BT8R

7.8 Jiik invokeAll(Collection tasks) PR i) IE BN i) 55

TEZMES LB, BUTAES IR SIEFTI R B 50 AT — SR
B2 W3R FH 975 H ExecutorService_invokeAll 2, A& MyCallableA java fEASUNF

package mycallable;
import java.util.concurrent.Callable;

public class MyCallableA implements Callable<String> {
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public String call() throws Exception {
System.out.println("MyCallableA begin " + System.currentTimeMillis());

}

for (int i = 0; i < 123456; i++) {
Math.random() ;
Math.random() ;
Math.random() ;
System.out .println("MyCallableA " +
}

(i + 1))

System.out.println("MyCallableA end " + System.currentTimeMillis());

return "returnA";

B2 MyCallableB.java {URS I .

package mycallable;

import java.util.concurrent.Callable;

public class MyCallableB implements Callable<String> {

public String call() throws Exception {
System.out.println("MyCallableB begin " + System.currentTimeMillis());

}

for (int 1 = 0; 1 < 223456; i++) {
Math.random() ;
Math.random() ;
Math.random() ;
System.out.println("MyCallableB " +
}
System.out.println("MyCallableB end "
if (1 == 1) |
System.out.printIln("BiR4E 7T ");
throw new Exception(" HHF¥ );
}

return "returnB";

B2 Run java fLES QT ;

package test.run;

import
import
import
import
import
import

import
import

java.util.ArrayList;

java.util.List;
java.util.concurrent.ExXecutionException;
java.util.concurrent.ExecutorService;
java.util.concurrent.Executors;
java.util.concurrent.Future;

mycallable.MyCallableA;
mycallable.MyCallableB;

(i + 1))

+ System.currentTimeMillis());

fio—
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public class Run {

public static void main(String[] args) {

try {
List list = new ArrayList();

list.add (new MyCallableA());
list.add (new MyCallableB()) ;

ExecutorService executor = Executors.newCachedThreadPool () ;
System.out.println("Y=" + System.currentTimeMillis());
List<Future<String>> listFuture = executor.invokeAll (list);
System.out.println("Z=" + System.currentTimeMillis());
for (int i = 0; i < listFuture.size(); i++) {
System.out.println("result=" + listFuture.get(i).get());

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

} catch (InterruptedException e) {
System.out.println (" # 4 7 InterruptedException") ;
e.printStackTrace() ;

} catch (ExecutionException e) {
System.out.println(" 4 7 ExecutionException");
e.printStackTrace() ;

}
BB iTa R 7-12 s,

[JCaIIab 1€8 22J 457
lyCallableB 223455
lyCallableB 223456

p : java.lang.Excepuion: HHLEHE
&t java.util.concurzent.FucursTask, teport (FutureTask, java:122)
6 jave.usil.chncurtent . Puture Task. gét (FutureTask. java: 1688)

&t rest.cun.Run.main(Run. java:27)

auzed bp; java.lang.Exception; L £
st mycallable.MyCallabled.call (MyCallableB. java:18)

ac mycallable.MyCalisbieb.call (MyCallableB. java:l)

&t ave.util.eoncarrent. Future Tazk, cun (FucureTask. java: 262

AL Javea.unid. eurcent. ThreadPoo LlEXecut or. runtiorker (ThreadPoolExecutor . java: 1145)
at Javasanil nourtent . ThresdPoo lExesutor | Workar . cun (TheeadPoo 1Executor . java: 615}

Thread. tun (Thread. Java: 745)

B 7-12  sfraR

EEHEITE T “HBSE" F/8, U invokeAll() J5 ¥ Callable il H 25 () 5% &
AT LAY, B TAE main() EER EEFEA T catch i5AH, FrASREFAFE mainEND Ak

FTER Ok o
R4 F invokeAny() 7 2k 1 S — AT 55 IE B iR [BE RS, 0 H A Callable #lih 2510 5

HTE main() FriE P REAGEALEEE
IRl invokeAny() 77 i #R A IE#A 93K [E{ERT, WIHLEAf G Callable il i 25 Y 57
HFE main() A REACEE T .
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7.9 Ji ik invokeAll(Collection tasks) tit () 5% 15 it IE 1)
B84 7 A ExecutorService invokeAll 2 2 I H, 35 MyCallableA.java fAAS0F :

package mycallable;
import java.util.concurrent.Callable;
public class MyCallableA implements Callable<String> {

public String call() throws Exception {
System.out.println("MyCallableA begin " + System.currentTimeMillis());
for (int i = 0; i < 123; i++) {
Math.random() ;
Math.random() ;

Math.random() ;

System.out.println("MyCallableA " + (i + 1));

}
System.out.println("MyCallableA end " + System.currentTimeMillis());

LE (1 == 1)
System.out.println("AH&ET ) ;

throw new Exception(" H#LFEH ) ;

}
return "returnA";

}
% MyCallableB java fCHS4UNF :

package mycallable;

import java.util.concurrent.Callable;
public class MyCallableB implements Callable<String> {

public String call() throws Exception {
System.out.println("MyCallableB begin *
for (int i = 0; i < 123456; i++) {
Math.random() ;
Math.random() ;
Math.random() ;
System.out.println("MyCallableB " +

+ System.currentTimeMillis());

(1 + 1));

}
System.out.println("MyCallableB end " + System.currentTimeMillis());
return "returnB";

}

2 Run.java fRESUNF -

package test.run;
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import java.util.ArrayList;

import java.util.List;

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

import java.util.concurrent.Future;

import mycallable.MyCallableA;
import mycallable.MyCallableB;

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

try {
List list = new ArrayList();
list.add (new MyCallableA()):;
list.add (new MyCallableB()) ;

ExecutorService executor = Executors.newCachedThreadPool () ;
System.out.println("Y=" + System.currentTimeMillis()):;
List<Future<String>> listFuture = executor.invokeAll (list);
System.out.println("Z=" + System.currentTimeMillis());
for (int i = 0; i < listFuture.size(); i++) {
System.out.println("result=" + listFuture.get(i).get());

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

} catch (InterruptedException e) {
System.out.println(" 4 7 InterruptedException”);
e.printStackTrace() ;

} catch (ExecutionException e) {
System.out.println(" 4 7 ExecutionException") ;
e.printStackTrace () ;

}

R, (U

List list = mew ArrayList();
list.add(new MyCallableA());
list.add (new MyCallableB());

] list %5 fill Callable Wi fy 5z 745 RA B FR, £ AL H 568 MyCallableA 4E 5%,
JE ¥ ) MyCallableB 4£55, W main 778 RS A «

for (int i = 0; i < listFuture.size(); i++) {
System.out.println("result=" + listFuture.get(i).get());
}

1058 1 IRAEFRIT LS A J& MyCallableA i Future %142, T MyCallableA # &) H
BT 5%, MAES—IK for i Hi K ExecutionException 54, AFAESERATH 2 IIEHR, #EA
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main A EH R catch iEAJER
BT R 7-13 fis.

RO RE A B T 5%, FESH—IK for P PRIBURIR [BHELRY 7™ A= 5 5 IF IRt for FE3F,
BT A PATH 2 K for JEER, T LATE main() 7785 A SRR ELE B AR I, F2IFIR

MyCallableB 123454
MyCallableB 123455
MyCallableB 123456
MyCallableB end 1434614837828
Z=1434614837828
4# T ExecucionExceprion
java.util.concurrent.ExecutionException: java.lang.Exceprion: HiELF#H
&y jeva,uril.concurrane . FucuraTask, repory (FutureTask. java:122)
ar jews.otil.covcurreur, FucureTask.gec (FutureTask. java: 188)

Caused by: java.lang.Exception: i

ar mycallable. My

Li(HyCallableA.java:18)
.cail (MyCallabled.java:1,

ureTask.cun (Future’ K. java:i262)

eadPoolExecutol . cun¥orker (ThreadPoo |Executor . java: 1145)
at 3 1l. surrent . ThreadPoo LExectitor $Wocker . rin (ThreadPoolExecutor . Java: 615)
&t Java.lang, Thresd, ruo (Thread. java: 745}

& 7-13 BfrHEH

TR EAEHEA catch i5A)HE, $3( mainEND FA4T 8 3% A f i .

fiti Fl invokeAll() 7734 QAR 2 FAE S5 AR BLFH I, FTEDAISE R SR PIRCR —1F

7.10 Jii% invokeAll(Collection tasks,long timeout,TimeUnit unit)

St th

771 invokeAll(Collection tasks,long timeout, TimeUnit unit) & {E FH & W15 25 F 55 745 58

R ] BTSSR, U BLR

B A5 H test10_update 1, f|E2E MyCallableA java {CFS AT .

package mycallable;

import java.util.concurrent.Callable;

public class MyCallableA implements Callable<String> {

public String call() throws Exception {

System.out.println("MyCallableA begin "

for (int i = 0; 1 < 223456; i++) {

}

System.out.println("MyCallableA

Math.random() ;
Math.random/() ;
System.out.println("MyCallableA i=" + (i + 1));

return "MyCallableAvValue";

+ System.currentTimeMillis());

end " + System.currentTimeMillis());
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B# 2 MyCallableB.java RS UNT

package mycallable;
import java.util.concurrent.Callable;
public class MyCallableB implements Callable<String> {

public String call() throws Exception {

System.out.println("MyCallableB begin " + System.currentTimeMillis());:

for (int i = 0; 1 < 10; i++) {

Math.random() ;

Math.random() ;

System.out.println("MyCallableB i=" + (i + 1));
}

System.out.println("MyCallableB end " + System.currentTimeMillis()):;

return "MyCallableBvalue";

}
BJ# 2% Run.java [REGUIF

package test.run;

import java.util.ArrayList;

import java.util.List;

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

import java.util.concurrent.Future;

import java.util.concurrent.TimeUnit;

import mycallable.MyCallableA;
import mycallable.MyCallableB;

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

MyCallableA a = mnew MyCallableA();
MyCallableB b = new MyCallableB();

|

List callableList = new ArrayList();
callableList.add(a);
callableList.add (b);

ExecutorService service = Executors.newCachedThreadPool () ;

System.out.println("X " + System.currentTimeMillis()):

List<Future<String>> listFuture = service.invokeAll (callableList,

2, TimeUnit.SECONDS) ;
System.out.println("Y " + System.currentTimeMillis()):
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for (int i = 0; i < listFuture.size(); i++) {
System.out.println("for # " + (i + 1) + " XK ");
System.out.println(listFuture.get (i).get());

}
System.out.println("Z " + System.currentTimeMillis()):

} catch (InterruptedException e) {
System.out.println(" # A catch InterruptedException");
e.printStackTrace () ;

} catch (ExecutionException e) {
System.out.println(" # A\ catch ExecutionException");
e.printStackTrace() ;

)
RFiBfT4 R 7-14 PR

ByCallablek i=104351

tor gx&ﬂ

Exception in thread "msin™ HyCallableA 1=104352
HyCallableA i=104353

AyLalieuitA ATiUTTTS
Java.util,concurrent.CancellationException
at java.util.concurrent.FutureTask,repors (FutureTask. java: 121
ar java.util,.concurrent  FutureTsak, get (FutureTask. java: 188)
at tast.run.Run.main(Run. java:33)
NyCallabled 1=104450

B 7-14 BfT45R

FE 7-14 FiRal A1, 3 R4TED My-CallableAValue F1 MyCallableBValue SE74 8 .
MIBFTERHKE , HH] invokeAll() 77 H BUBEIS 5, J8H] Future XT5 1) get() kit 3
ffJ /& CancellationException 5% , MMiAJ2 invokeAny() 7524l i J Y TimeoutException 7% o

7.11  Jjik% invokeAll(Collection tasks,Jong timeout, TimeUnit unit)
Feth 1

B A A9 H test10_update 2, f#2 MyCallableA java {RRSUNT

package mycallable;
import java.util.concurrent.Callable;
public class MyCallableA implements Callable<String> {

public String call() throws Exception {
System.out.println("MyCallableA begin " + System.currentTimeMillis());
for (int i = 0; i < 10; i++) {
Math.random() ;
Math.random() ;
System.out.println("MyCallableA i=" + (i + 1));
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System.out.println("MyCallableA end " + System.currentTimeMillis());
return "MyCallableAValue";

f1#2& MyCallableB java {CESHIF .

package mycallable;

import java.util.concurrent.Callable;

public class MyCallableB implements Callable<String> {

publiec String call() throws Exception {

}

System.out.println("MyCallableB begin " + System.currentTimeMillis());
for (int i = 0; 1 < 223456; i+4) {

Math.random() ;

Math.random() ;

System.out.println("MyCallableB i=" + (i + 1));
}
System.out.println("MyCallableB end " + System.currentTimeMillis()):;
return "MyCallableBValue";

A& 2% Run.java fLREHITF .

package test.run;

import
import
import
import
import
import
import

import
import

public

java.util.ArrayList;

java.util.List;

java.util.concurrent .ExecutionException;
java.util.concurrent.ExecutorService;
java.util.concurrent .Executors;
java.util.concurrent.Future;
java.util.concurrent.TimeUnit;

mycallable.MyCallableA;
mycallable.MyCallableB;

class Run {

public static void main(String(] args) {

try {
MyCallableA a = new MyCallableA();
MyCallableB b = new MyCallableB() ;

List callableList = nmew ArrayList();
callableList.add(a);
callableList.add(b) ;

ExecutorService service = Executors.newCachedThreadPool () ;
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System.out.println("X " + System.currentTimeMillis());
List<Future<String>> listFuture = service.invokeAll (callableList,
2, TimeUnit.SECONDS) ;
System.out.println("Y " 4+ System.currentTimeMillis());
for (int i = 0; i < listFuture.size(); i++) {
System.out.println("for # " + (i + 1) + " R{EH );
System.out.println(listFuture.get(i).get());
}
System.out.println("Z " + System.currentTimeMillis());
} catch (InterruptedException e) {
System.out.println(" # A\ catch InterruptedException");
e.printStackTrace() ;
} catch (ExecutionException e) {
System.out.println(" # A catch ExecutionException");
e.printStackTrace() ;

}
B fTas R 7-15 Fis.

MyCallableB 1=98154
for %1&
HyCallableB i=98154

yCallableB 1=98174
tor H2RIER

MyCallableB 1=98177

allableB 1=98175
yCallabledValus
MyCallableB i=98176

yCallableB 1=98288

yCallableB i=98289java.util.concurrent.CancellationException
at

Java.util.concurrent . FutureTesk. report (FutureTask. java:121
at jave.util.concurrent, FutureTesk,get (FutureTask. java: 188)
A Lest.run.Run.main(Run.java:32)

B 7-15 BIT45%

Hi &l 7-15 B8 Al 41, 47 E MyCallable-AValue, {H 3 5T El MyCallableBValue 7 £F #
BT WS —4 Future WA MK, EHMAEREME, 5 =4 Future i T
FIEMERLREME, WA get() AR H P T java.util.concurrent.CancellationException 57 .

7.12  Jjik invokeAll(Collection tasks,long timeout, TimeUnit unit) 418
UM H A H test10_update 3, GIEE MyCallableA java fXFSUIT
package mycallable;
import java.util.concurrent.Callable;

public class MyCallableA implements Callable<Strings> {
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public String call() throws Exception {
System.out.println("MyCallableA begin " + System.currentTimeMillis());
for (int i = 0; 1 < 223456; i++) {
Math.random() ;
Math.random() ;
System.out.println("MyCallabled i=" + (i + 1));
}
System.out.println("MyCallableA end " + System.currentTimeMillis());
return "MyCallableAValue";

}

A #3 MyCallableB.java fXASUIF -

package mycallable;

import java.util.concurrent.Callable;

public class MyCallableB implements Callable<String> {

public String call() throws Exception ({
System.out.println("MyCallableB begin " + System.currentTimeMillis());
for (int i = 0; 1 < 223456; i++) {
Math.random() ;
Math.random() ;
System.out.println("MyCallableB i=" + (i + 1));
}
System.out.println("MyCallableB end " + System.currentTimeMillis());
return "MyCallableBValue";

}
A% Run.java fLRSINTF :
package test.run;

import java.util.ArrayList;

import java.util.List;

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

import java.util.concurrent.Future;

import java.util.concurrent.TimeUnit;

import mycallable.MyCallableA;
import mycallable.MyCallableB;

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

try {
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MyCallableA a = new MyCallableA();
MyCallableB b new MyCallableB();

1}

List callableList = new ArrayList();
callableList.add(a) ;
callableList.add(b) ;

ExecutorService service = Executors.newCachedThreadPool () ;

System.out.println("X " + System.currentTimeMillis());

List<Future<String>> listFuture = service.invokeAll (callableList,

2, TimeUnit.SECONDS) ;

System.out.println("Y " + System.currentTimeMillis());

for (int i = 0; i < listFuture.size(); i++) {
System.out.println(listFuture.get (i) .get());:

}

System.out.println("zZ " + System.currentTimeMillis());

} catch (InterruptedException e)
System.out.println(" # A\ catch InterruptedException");
e.printStackTrace () ;

} catch (ExecutionException e) {

System.out.println(" # A\ catch ExecutionException");
e.printStackTrace() ;

)
BFFEITER A 7-16 P,

irun! username=i pool-l-thread-1 1420860291031

E7-16 sfra5H

& 7-16 TR /751, JFH4TED MyCallableAValue #l MyCallableBValue 745 82, H- i3
—AN5H, BORE 1IK for PEIRET R IR T R4, RFE4REE T —K for fE3R T .

713 A SE:

$ O ExecutorService H i 77 bE#B LA #E 19y X L QIaE kB, @AM EEM I
invokeAny() Fl invokeAll() REFH— N E eHUTRITF G RME, LIRSS L RIE.
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iITXIESS ScheduledExecutorService FfsEF

Java Y THRIE S5 Timer T HISHRAE 7 LTI 8% 881 XA 55 (0 T B8 S S5 B4 45 22 B[]
A e [ B AATAE 55, (B T Timer T HEIFAZLAM pool, T2 LABAF 9 7 XA B4 72
W, FTLLEE @ 3 2 S L T 2 4T RCREAK, ZEHI IDK 424 T ScheduledExecutorService
Xt BOR SR LR 5 2 T 55 I DhBE

$#0 ScheduledExecutorService H#%.0> J7 B4 F WE 8-1 R,

awaltTerminationlong timeout, Timelnit unit) : boolean - ExecutorService

equals(Dbject obj) : boolean — Object

execute (Runnable command) | void - Executor

getClass () : Class<{?> - Object

hashCode ) : int - Object

invokeAll (Collection<? extends Callsble<T>> tasks) : ListFuture{TD> -~ ExecutorService

invokeAll (Collection<? extends Callable<T>> tasks, long timeout, TimeUnit unit) : ListFuture<I>> - ExacutorService
invokeAny (Collection<? extends Callable<T>> tasks) : T - ExecutorService

invokeAny (Collection<? extends Callsble<T>> tasks, long timeout, TimelUnit unit) : T - ExscutorService

isShutdown () : boolean - ExecutorService

® isTerminated() : boolean - ExecutorService
notify() : woid — (Object
notifyAll() : woid — (bject
schedule (Callable<V> callable, long delay, Timelnit unit) : ScheduledFuture{V> - ScheduledPxecutorService
schedule (Runnable command, long delay, TimelUnit unit) : ScheduledFuture{?> - ScheduledExecutorService
scheduleAtFixedRate (Runnable command, long initislllelay, long period, Timelnit unit) : ScheduledFuture{?> - ScheduledExecutorService
schedulelithFixedDelay (Runnable command, long initialDelay, long delay, TimelUnit unit) : ScheduledFuture<?> - ScheduladExecutorServicd
shutdown() : wvoid - ExecutorService
 shutdownNow () : List<Runnable> - ExecutorService
submit (Callable<T> task) | Future<I?> - ExscutorService
p submit (Runnable task) : Future<?> - ExecutorService
@ submit (Rurmable task, T result) : Future<T> - ExecutorService
toString() : String - Object
wait () @ void - (bject
wait (Long timeout) : wvoid - Object

% 8-1 %10 ScheduledExecutorService 4% 7 51 %
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8.1 ScheduledExecutorService [H{di Jii

2% ScheduledExecutorService 1 3 24 FH 82 0T LUK 58
BHE 55 SRt D R4S A A .

PR 1 AR, RIPECRME 8-2 iR,

F AR S LB R AN 8-3 FTR

M I 8-3 v \] LA & BE 5E B 2E Scheduled ThreadPool-
Executor 4L #% 14 J& Executor,

25 ScheduledThreadPoolExecutor [ 2 /& ThreadPoolExecutor,

IType hierarchy of ’java util concurrent. Executor’ :

5 ¥ Ezecutor - jeva util comcurremt
-@° DefaultBxecutor - sun nst hilpserver Serverlupl

Z'-Qg LinearExecutor = com sun jme remole internal ClientNotifForwarder

E’I' 0 ExecutorService ~ java util concurrent

{ B @A AbstractExecutorService — jewa util concwrsnt

Eas DelegatedExecutorService - jaws util goncwrrent Executors

Q DelegatedScheduledExecutorService - java util concurrent Fzecutprs

§ FinalizableDelegatedExecutorService — javs util concurrent Executars
E-@ ThreadPoolBxecutor - Java utal, conewrrent
r -Qs ComInvoker = wur wwt shell Wir328hellFalderManagerd
L @ ScheduledThreadPoolExecutor — java uiil concuvrent

new ThreadPoolExecutor () {. .} - javax swing

& 0 ScheduledExscatorSarvice = jave.util, concurent
i Qs DelegatedSchedul edExecutorService = java ntil conewrrant Exsceutors

i

QS new Executor () {.. javar management

fava.util. concur ren

FlgEN.

Executor, ExecutorService

GV S 8

Schedul edThreadPool Bxecutor

#2110 ScheduledExecutorServic

€ 8-2 1119 ScheduledExecutor-

Service JEA(E B

AR NI 8-4 R .

Eva Ut concurrent
Class ScheduledThreadPoolExecutor

hava lang Object
Java util.concurrent Absirac tExeculorService
java uti concurrent. ThreadPoolExeculor
fava util 4Tl

Executor, FxecutorService, ScheduledExecutorSexvice

public class ScheduledThreadPoolExecutor
lextends ThreadPoolExecutor

impl ts Schedul Service

& 8-3 411 Executor 47K K SCHLG R [®] 8-4 2 ScheduledThreadPoolExecutor
YRR R

% ScheduledThreadPoolExecutor [ API 544 4N & 8-5 Ff 7 .

1 0 Sc}\adultd'[hxed?onllucutar (int)
foe @ ScheduledThreadPoslExecutor (int, ThreadFactory)
e @ ° Schedul edThreadPoolExecutor (int, RejectedExecutionHandler)

Lo @ o schedule (Runnable, long, Timelnit) Scheduledfuturad?s

@ a execute (Runnable) = void
o @ a submit (Runnable) | Futurs(7>
“ @ a submit (Runnable, T) <TI0 = Futwre<T>
@ a submit (Callable<I>) <T~> ° Futwre<I”

setExecutelxistingDel ayedTasksAfterShutdownPolicy (boolean)

setRemoveUnCancelFolicy (boolean) = wvoid
getRemoveOnCancelPolicy () = boslean

oo @) s shutdown () © void

j - @ o shutdownNow ) Li=tRusmable

L @a zetQuene ()  Blockingdneue Rurmshle)

tcSchaduleﬂ'lrnd.?ool!xecutor(in'., ThreadFactory, RejectedExecutionHandler)
L @A sthedule (Callable<V>, long, Timelnit) <V  ScheduledPuture<V>

@ 5 scheduleAtFixedRate (Runnable, long, long Timelnit) = ScheduledFuture<? >
@ o scheduleWithFixedDelay (Runnable, long, long, TimeUnit) = ScheduledFuturs<7

® setContinueExistingPeriodicTasksAfterShutdownPolicy (boolean)
zetContinueBxistingPeriodi cTasksAfterShutdownFolicy () = baolean

L]

L]

@ getExecuteExistingelayedTasksAfterShutdownPolicy ()  boolesn
G

o

woid

void

& 8-5 2& ScheduledThreadPoolExecutor ) API %13
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M 8-5 R IR, F4r T S ALK ThreadPoolExecutor #AEIF7E 72 Sched-
uledThreadPoolExecutor FEE ], H.UI submit() T2 Iy %5k shutdown() 557

8.2 ScheduledThreadPoolExecutor fii il Callable #£iRi&1T

AR Callable $2 N TAE 5 B RIZ 1TSS, HA R EMERZIEE
@ 2 i 3 ] 49 W H ScheduledThreadPoolExecutor 1, 3§ MyCallableA.java 1 MyCall-

ableB.java fCHS U0 T

package mycallable;
import java.util.concurrent.Callable;

public class MyCallableA implements Callable<String> ({
@Override
public String call() throws Exception {
try {
System.out.println("callA begin "
+ Thread.currentThread () .getName () + "
+ System.currentTimeMillis());
Thread.sleep(3000) ;
System.out.println("callA end "
+ Thread.currentThread() .getName () +
+ System,currentTimeMillis());
} catch (Exception e) {
e.printStackTrace() ;

"

noon

}

return "returnA";

}
package mycallable;
import java.util.concurrent.Callable;

public class MyCallableR implements Callable<String> {

@Override
public String call() throws Exception {
System.out.println("callB begin " + Thread.currentThread() .getName ()

+ " " 4+ System.currentTimeMillis());
System.out.println("callB end " + Thread.currentThread () .getName ()

+ " " 4+ System.currentTimeMillis());
return "returnB";

}
%% Runl java {RFSUNF

package test.run;
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import java.util.ArrayList;

import java.util.List;

import java.util.concurrent.Callable;

import java.util.concurrent.ExecutionException;
import java.util.concurrent.Executors;

import java.util.concurrent.ScheduledExecutorService;
import java.util.concurrent.ScheduledFuture;

import java.util.concurrent.TimeUnit;

import mycallable.MyCallableA;
import mycallable.MyCallableB;

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

List<Callable> callableList = new ArrayList();

callablelList.add(new MyCallableA());

callableList.add(new MyCallableB());

Il 8 F 7 ¥ newSingleThreadScheduledExecutor ()

1] AR — AN AL 5 0 3T RIE S AT

ScheduledExecutorService executor = Executors
.newSingleThreadScheduledExecutor () ;

ScheduledFuture<String> futureA = executor.schedule(callableList

.get (0), 4L, TimeUnit.SECONDS) ;

ScheduledFuture<String> futureB = executor.schedule(callableList

.get (1), 4L, TimeUnit.SECONDS) ;

System.out.println(" X=" + System.currentTimeMillis());

System.out.println(* K EH A: " + futureA.get());
System.out.println(“:‘élﬁlﬁ B: " + futureB.get()):

System.out.println(" Y=" + System.currentTimeMillis());

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

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

E=1435367513671

alld begin pool-i-thread-1 1435367517671

} allh

end pool-i-thread-1 1435367520674

} iEE{HA: cevurna

callB begin pool-1-thread-1 143536752067

callB

B T8 R 8-6 iR,

end pool-l-thread-1 143536752067
B: revurnB
Y=1435367520671

M X B Y Wisfradlally 7 80, BHIEAR get() ik

P 8-6  HMUFFAER 1T LN

BT AR A AR B :

public <V> ScheduledFuture<V> schedule(Callable<V> callable, long delay, TimeUnit unit)
Tk RS 2 NS BAEZMMES P FEIEHEFER E], AR —MEFPITRE RGBSR 4 B4k
SPATHRR . BT 1 AMES ML S BT R T RN 780, IRA% 2 ME %I
SEARTES 4 BPHPAT, BT REAES KTRIES M, FTLASE 2 MES R PUTRT I EE NS 3 7P,
7ot 52 56 v fdi ] T.) 38 Executors Y newSingleThreadScheduledExecutor() 77 ¥ 3 ] &
ScheduledExecutorService X%, {Hik [B] ) B IE X 22 ) & ScheduledThreadPoolExecutor, [H%

ScheduledThreadPoolExecutor S2BE | ScheduledExecutorService £ [,
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75 newSingleThreadScheduledExecutor() 7€ JDK H g IRACFS a1 F -

public static ScheduledExecutorService newSingleThreadScheduledExecutor () {
return new DelegatedScheduledExecutorService
(new ScheduledThreadPoolExecutor (1)) ;

}

MIEICELHIE AT A&, 8 newSingleThreadScheduledExecutor() J5 ki, 7EIHACHSH
52 5i|4k new ScheduledThreadPoolExecutor(1) X HEA RS ECN 1, PALS5IATHIHTRIE

%53

T 1 4 7% 491 {8 ] newSingleThreadScheduledExecutor() J7 32 81 &t 4 J& #LAT 4 49 -+ R 4E 55
e, HR{E ] newScheduledThreadPool(poolSize) 7775 We?
A7 Run2.java {5 WIF

package test.run;

import
import
import
import
import
import
import
import

import
import

java.
java.
java.
java.
java.
java.
java.
java.

util.ArrayList;

util.List;

util.concurrent.Callable;

util.concurrent .ExecutionException;
util.concurrent.Executors;
util.econcurrent.ScheduledExecutorService;
util.concurrent.ScheduledFuture;
util.concurrent.TimeUnit;

mycallable.MyCallableA;
mycallable.MyCallableB;

public class Run2 {
public static void main(String[] args) {

try

{
List<Callable> callablelList = new ArrayList();
callableList.add(new MyCallableA());
callableList.add(new MyCallableB());
/] # F 7 # newScheduledThreadPool (corePoolSize >1)
/] B4 —AE i3 4T corePoolSize 44ty it R £ 4#4T# ScheduledExecutorService
executor = Executors
.newScheduledThreadPool (2) ;
ScheduledFuture<Strings> futureA = executor.schedule(callableList
.get (0), 4L, TimeUnit.SECONDS) ;
ScheduledFuture<String> futureB = executor.schedule(callableList
.get (1), 4L, TimeUnit.SECONDS) ;
System.out.println(" X=" 4+ System.currentTimeMillis());
System.out.println (" RE A: " + futureA.get());
System.out.println(" & Eff B: " + futureB.get());
System.out.println(" Y=" + System.currentTimeMillis());

} catch (InterruptedException e) {

e.printStackTrace() ;

} catch (ExecutionException e) {

e.printStackTrace () ;



244 <3 Java FERR: BOTTESIESR

}

X=1435367563390

EF?EH?&%MEI 8-7 F)]’.E‘(O calll begin pool-1-thread-1 1435367567390

allB begin pool-l-thread-2 1435367567390
all n -1- =
WERE: R f# A newScheduledThreadPool(1) 5 B8 [aiis aa pooi-ithread 1 1435367570350

Elfffa: return

@m*%‘f%MEE-*“{% B{] o ‘ @ﬁaz re:‘u;4n:5357570390
77 #: newScheduledThreadPool(poolSize) 7 IDK H %)
ARASF 87 BiME% R4 RS

public static ScheduledExecutorService newScheduledThreadPool (int corePoolSize) (
return new ScheduledThreadPoolExecutor (corePoolSize) ;

8.3 ScheduledThreadPoolExecutor {{i il Runnable #£iRiZ 1T

A7 45 i F Runnable $2 AT JGR [M{E A9 RIME 5 5556
@) 2 W3 FH 19 350 H ScheduledThreadPoolExecutor 2, 2% MyRunnableA . java il MyRunn-
ableB.java {CHSH0F .

package mycallable;

public class MyRunnableA implements Runnable {
@override
public void run() {
try {
System.out.println("runnableA begin "
+ Thread.currentThread() .getName() + " "
+ System.currentTimeMillis());
Thread.sleep(3000) ;
System.out.println("runnableaA end "
+ Thread.currentThread() .getName() + " "
+ System.currentTimeMillis());
} catch (Exception e) {
e.printStackTrace() ;

package mycallable;

public class MyRunnableB implements Runnable {
@Override
public void run() ({
System.out.println("runnableB begin " + Thread.currentThread() .getName()
+ " " 4+ System.currentTimeMillis());
System.out .println("runnableB end " + Thread.currentThread() .getName()
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+ " " + System.currentTimeMillis());
}
2 Run java {CRSNF .

package test.run;

import java.util.ArrayList;

import java.util.List;

import java.util.concurrent.Executors;

import java.util.concurrent.ScheduledExecutorService;
import java.util.concurrent.TimeUnit;

import mycallable.MyRunnableA;
import mycallable.MyRunnableB;

public class Run {
public static void main(String[] args) {
List<Runnable> runnableList = new ArrayList();
runnableList .add (new MyRunnableA()):
runnablelList.add (new MyRunnableB());
ScheduledExecutorService executor = Executors
.newSingleThreadScheduledExecutor () ;

System.out.println(" X=" + System.currentTimeMillis());
executor.schedule (runnableList.get (0), 0L, TimeUnit.SECONDS) ;
executor.schedule (runnableList.get (1), 0L, TimeUnit.SECONDS) ;
System.out .println(" Y=" + System.currentTimeMillis());

} X=1435367862406
Y=1435367862406
runnabled begin pool-l-thread-1 1435367862406

ﬁ}? E?—?%%ﬁn [g] 8'8 F)fﬂ_—i R runnabled end pool-1-thread-1 1435367865406

runnableB begin pocl-l-thread-1 1435367865406
runnableB end pool-l-thread-1 1435367865406

8.4 BEMEFT IS I fi M8 TR SRR

A1) g3z 1 935 5 ScheduledThreadPoolExecutor 3, 2 MyCallableA java 1 MyCallable-
B.java {UH4NF

package mycallable;

import java.util.concurrent.Callable;

public class MyCallableA implements Callable<String> {
publiec String call() throws Exception {

System.out.println("a call run =" + System.currentTimeMillis());
return "returnA";
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2 Run java fURS Q1T
package test.run;

import java.util.ArrayList;

import java.util.List;

import java.util.concurrent.Callable;

import java.util.concurrent.ExecutionException;
import java.util.concurrent.Executors;

import java.util.concurrent.ScheduledExecutorService;
import java.util.concurrent.ScheduledFuture;

import java.util.concurrent.TimeUnit;

import mycallable.MyCallableA;

public class Run {
public static void main(String[] args) {
try (
List<Callable> callableList = new ArrayList();
callableList.add(new MyCallableA());
ScheduledExecutorService executor = Executors
.newSingleThreadScheduledExecutor () ;
System.out.printin(" X=" + System.currentTimeMillis());
ScheduledFuture<String> futureA = executor.schedule(callableList
.get (0), 4L, TimeUnit.SECONDS) ;
System.out.println(futureA.get () + " A="
+ System.currentTimeMillis());
} catch (InterruptedException e) {
e.printStackTrace() ;
} catch (ExecutionException e) {
e.printStackTrace() ;

X=1435368083937

}
a call run =1435368087937
B a8 R mE 8-9 s, returnk  A=1435368087937

AEIR 4 B TIF R S T IR PIE B89  RIGE il (i

8.5 [§i ] scheduleAtFixedRate() Ji 759808 WPk AT

ST S B S BT 45 1 1) K T > period U A JRIBIN ], oA T i B8R -
f1E iR FI 899 H ScheduledThreadPoolExecutor 4, 2§ MyRunnable java fCRSH1°F -

package mycallable;
public class MyRunnable implements Runnable {

@Override
public void run() {
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try {
System.oﬁt.println(“ begin =" + System.currentTimeMillis()
+ " ThreadName=" + Thread.currentThread().getName());
Thread.sleep(4000) ;
System.out.println(" end =" + System.currentTimeMillis()
+ " ThreadName=" 4 Thread.currentThread().getName()):;
} ecateh (InterruptedException e) {
e.printStackTrace() ;

}
2 Run.java fCRSUTF :
package test.run;

import java.util.concurrent.Executors;
import java.util.concurrent.ScheduledExecutorService;
import java.util.concurrent.TimeUnit;

import mycallable.MyRunnable;

public class Run {
public static void main(String[] args) {
ScheduledExecutorService executor = Executors
.newSingleThreadScheduledExecutor () ;

System.out .println(" X=" + System.currentTimeMillis());
executor.scheduleAtFixedRate (new MyRunnable(), 1, 2, TimeUnit.SECONDS) ;
System.out.println (" Y=" + System.currentTimeMillis()):;

}

ﬁr:ﬁﬁfﬁ‘%%ﬂﬂ@ 8'10 Fj]:/i:‘-o ¥=1420859043843
_F Eg&ﬁ igﬁ s imljiﬁ B{] %#Lﬁ’ff %‘ Hj’ IEJ /J\ 3:' <period H‘J baqiny::zigzigg:i::: ThreadName=pool-1-thread-1

end =142085904686843 ThreadName=pool-1-thread-1
B;J— I‘EJ begin =1420859048843 ThreadName=pool-1-thread-1
o end =1420859052843 ThreadName=pool-i-thread-1

> . begin =1420859052843 ThreadName=pool-1-thread-1
Y -]ﬂ “ | end =1420859056843 ThreadName=pool-1-thread-1

ﬁl‘l E{m“ FH E,‘J e E SCheduledThreadPOOIExeCUtor—4_1 ’ begin =1420859056843 ThreadName=pool-l-thread-1
5 % end =1420859060643 ThreadName=pool-i-thread-1
?g MyRunnable_Java 'fﬁﬁ%ﬂu R begin =1420850060843 ThreadName=pool-1-thread-1
end =1420859064843 ThreadName=pool-l-thread-1

begin =1420859064843 ThreadName=pool-l-thread-1
end =1420859068843 ThreadName=pool-l-thread-1

package mycallable; begin =1420859068843 ThreadName=pool-l-thread-1
public class MyRunnable implements Runnable { [ 8-10  ph AP AT
@0verride
public void run() {
System.out.println (" begin =" + System.currentTimeMillis()
+ " ThreadName=" + Thread.currentThread().getName());
System.out.println (" end =" + System.currentTimeMillis()

+ " ThreadName=" + Thread.currentThread() .getName()) ;
}

% Run.java SIS U0F .



248 «» Java FRGR: BTG ESER

package test.run;

import java.util.concurrent.Executors;
import java.util.concurrent.ScheduledExecutorService;
import java.util.concurrent.TimeUnit;

import mycallable.MyRunnable;

public class Run {
public static void main(String[] args) {
ScheduledExecutorService executor = Executors
.newSingleThreadScheduledExecutor () ;

System.out.println(" X=" + System.currentTimeMillis());
executor.scheduleAtFixedRate (new MyRunnable(), 1, 2, TimeUnit.SECONDS) ;
System.out .println(" Y=* + System.currentTimeMillis());
}
} X=1420859197140
g . 1:1420859397i10 . .
BIFia T4 mE 8-11 s, Punl ~1130859158140 Thressiiumerpool. 1 Chroad- 1
begin =1 140 Thr pocl-1-thread-1
&, scheduleAtFixedRate() /7 ¥ i& [A] A Scheduled- |, iR wooiririioned {
o : end =1 140 Thr ool-1-thread-1
Future X 4 JC 4R A5 & [l {f, i) scheduleAtFixedRate() |- 190 Tocenaane-gooii-chre-1
FE A BA R E R NEE, i schedule() J7HEIAT LAFK | "o -isiessznsio meeadiamecpooi 1 cheeas 1

R PME . B LRL 24 {d F scheduleAtFixedRate() HkSL M EE B S-11 OhE AT
ZATAE 55 BCRET, % 2456 A & X Runnable 4% [ 7 SC 3
¥, ANEAH ] FutureTask 25, [FH FutureTask 25 A RESCEN 8 a1 T HIRCR

8.6 fili /il scheduleWithFixedDelay() Jy 7% 5250 i 109k B 1 7

J7#: scheduleWithFixedDelay() A4 3= 4E FH R 15 B 2 AT 55 22 1] [ 5 3z 1 7 sk 1] 6] B
IR B 2 A T AE 5585 8] KT > period iU HY 1] .
g A A3 H ScheduledThreadPoolExecutor 5, 2§ MyRunnable java fCHSUNTF :

package mycallable;
public class MyRunnable implements Runnable {

@Override
public void run() {
try {
System.out.println (" begin =" + System.currentTimeMillis()
+ " ThreadName=" + Thread.currentThread().getName()) ;
Thread.sleep (4000) ;
System.out.println(" end =" + System.currentTimeMillis()
+ " ThreadName=" + Thread.currentThread() .getName()) ;
} catch (InterruptedException e) {
e.printStackTrace() ;
}



}
% Run.java {CFS T

package test.run;

import java.util.concurrent.Executors;
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import java.util.concurrent.ScheduledExecutorService;

import java.util.concurrent.TimeUnit;

import mycallable.MyRunnable;

public class Run {

public static void main(String(]
ScheduledExecutorService executor
.newSingleThreadScheduledExecutor () ;

System.out.println(" X=" + System.currentTimeMillis());

Executors

executor.scheduleWithFixedDelay (new MyRunnable(), 1, 2,

TimeUnit .SECONDS) ;
System.out.println("

}

TR E 8-12 ik,
PRyl , il A R AT AE % B ]/ T <period )

AL

B g F 95 H ScheduledThreadPoolExecutor 5 1,

% MyRunnable.java {CH 41 F .

package mycallable;

public class MyRunnable implements Runnable {

@Override
public void run() {

System.out.println("

+ " ThreadName="
System.out.printin("

+ " ThreadName="

}

% Run.java fRES40F

package test.run;

import java.util.concurrent

+ System.currentTimeMillis());

X=1420859584968
T=1420859584968

begin = ™ pool-l-thread-1
end =14, Th pool-1-thread-1
begin =1 1968 Th pool-l-thread-1
end =1 Er? pool-1-thread-1
begin =1420859597968 ThreadName=pool-1-thread-1
end =1 68 T pool-1-thread-1
begin =1 68 Th pool-1-thread-1
end =1420859607968 ThreadName=pool-l-thread-1
begin =1 68 Th pool-i-thread-1
end =1 13968 Th pool-i-thread-1

.Executors;

P 8-12 A AT

+ System.currentTimeMillis()
+ Thread.currentThread () .getName()) ;
+ System.currentTimeMillis()
+ Thread,currentThread() .getName()) ;

import java.util.concurrent.ScheduledExecutorService;
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import java.util.concurrent.TimeUnit;
import mycallable.MyRunnable;

public class Run {
public static void main(String[] args) {
ScheduledExecutorService executor = Executors
.newSingleThreadScheduledExecutor() ;

System.out.println(" X=" + System.currentTimeMillis());
executor.scheduleWithFixedDelay (new MyRunnable(), 1, 2,
TimeUnit .SECONDS) ;
System.out.println(" Y=" 4+ System.currentTimeMillis());
}
}
X=1420859697515

PR T4 Rk 8-13 s . HAG1S SO ST PRI

end 1420859698515 ThreadName=pool-1-thread-1

g —.ﬁ W‘j A % % B4J 37 /ﬁ‘ gk % —J' 95'] -jJ- ,;2—: begin =1420859700515 ThreadName=pool-1-thread-1
Y -

JE ﬁ j: I 15 = H ’ SChedUIe end =1420859700515 ThreadName=pool-1-thread-1

begin =142085970251S ThreadName=pool-i-thread-1

WithFixedDelay() I 347 M 55 96 BB B B 02, B M long | o imerrss memint e

begin =14 704515 Thr

aps v end =14 704515 Th pool-1-thread-1

delay B EBAERBIRE T —MEHF BT IR 1E] 5 E—AMES | veom -1izoossmossts mceaatenespool-s-cncens-2

s sfE T R T B e
FRy 25 PRUARF 6] 14 A 1] 1] S ,

A 8-13  Jh AT
8.7 fdil] getQueue() 5 remove() Jjik

T getQueue() HIFE T RIAF AT R BT 55, MX AT RARK EBITH, IE1EElT
(TS5 ASTEBLBAS . fii ] scheduleAtFixedRate() Fi1 scheduleWithFixedDelay() B/ /i 35 8
JIHEBATAE S B, AR T AL 55 B A S BA i

BN A9 H ScheduledThreadPoolExecutor 6, 2§ MyRunnable.java fCASUTF -

package mycallable;
public class MyRunnable implements Runnable {
private String username;

public MyRunnable (String username) {
super () ;
this.username = username;

}

public String getUsername() {
return username;

}

public void setUsername(String username) {
this.username = username;
}
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@override
public void run() {
System.out.println("run! username=" + username + " "
+ Thread.currentThread () .getName() ) ;

}
2& Runl.java fCASUIF .
package test.run;

import java.util.Iterator;

import java.util.concurrent.BlockingQueue;

import java.util.concurrent.ScheduledThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import mycallable.MyRunnable;

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

ScheduledThreadPoolExecutor executor = new ScheduledThreadPoolExecutor (
10);

Runnable runnablel = new MyRunnable ("A");
Runnable runnable2 = new MyRunnable("B");
Runnable runnable3 = new MyRunnable("C");
Runnable runnabled4 = new MyRunnable("D");
Runnable runnable5 = new MyRunnable("E");

System.out.println(runnablel.hashCode()) ;
System.out.println(runnable?2.hashCodel()) ;
System.out.println(runnable3.hashCode());
System.out.println(runnable4.hashCode()) ;
System.out.println(runnable5.hashCode()) ;

executor.scheduleAtFixedRate (runnablel, 10,
executor.scheduleAtFixedRate (runnable2, 10,
executor.scheduleAtFixedRate (runnable3, 10,
executor.scheduleAtFixedRate (runnabled4, 10,
executor.scheduleAtFixedRate (runnable5, 10,

TimeUnit .SECONDS) ;
, TimeUnit.SECONDS) ;
TimeUnit .SECONDS) ;
TimeUnit .SECONDS) ;
TimeUnit .SECONDS) ;

~

NN

System.out.println("");

BlockingQueue<Runnable> queue = executor.getQueue();
Iterator<Runnable> iterator = queue.iterator();
while (iterator.hasNext ()) ({
Runnable runnable = (Runnable) iterator.next();
System.out.println(" A%/ ##: * + runnable);
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BIF B T4 R meE 8-14 fis.

18433730
7634850
6783657
28524838
24791433

BAFIHAY: java.uril.coneurrent . ScheduledThrsaadPao lExecutor §ScheduledFuturaTaskisdceTa
BAS A9

: java.util.concurrent, ScheduledTh 1 ledFutureTaskf 10£d7L6
BAZU 2 Java,util, concurrent. ScheduledTh 1E: ledFutureTaski12b6co9
PAZUFRY: jave.uril.concurrent,ScheduledTh 1Executor§ ledFutureTaski 1e2beta

BABUPHY: jave.util.concurrent.ScheduledThreadPoolExecutor§ScheduledFutureTaski 1682508
run' username=C pool-l-threed-2
run! username=D pool-l-thread-4
run' usernawe=B pool-l-thread-3
run' usernawe=A pool-l-thread-1
run! username=E pool-l-thread-5
run! usernawe=A pool-l-thread-6
run! usernawe=B pool-l-thread-2
run' usernawe=D pool-l-thread-3
run! username=C pool-l-thread-6
run' username=E pool-l-thread-8

& 8-14  AF R EhFTED

2 Run2 java RIS UIF .

package test.run;

import java.util.Iterator;

import java.util.concurrent.BlockingQueue;

import java.util.concurrent.ScheduledFuture;

import java.util.concurrent.ScheduledThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import mycallable.MyRunnable;

public class Run2 {
public static void main(String([] args) throws InterruptedException {

ScheduledThreadPoolExecutor executor = new ScheduledThreadPoclExecutor (
1)

Runnable runnablel = new MyRunnable("A");
Runnable runnable2 = new MyRunnable("B");

ScheduledFuture futurel = executor.scheduleAtFixedRate (runnablel, 0, 2,
TimeUnit .SECONDS) ;

Thread.sleep(1000) ;

ScheduledFuture future2 = executor.scheduleAtFixedRate (runnable2, 10,
2, TimeUnit.SECONDS) ;

Thread.sleep(5000);

Il #&: remove () H H W EHE ScheduledFuture HFE XA

System.out.println(executor.remove ( (Runnable) future2));

System.out.println("") ;

BlockingQueue<Runnable> gqueue = executor.getQueue();
Iterator<Runnable> iterator = queue.iterator();
while (iterator.hasNext()) {

Runnable runnable = (Runnable) iterator.next();
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System.out.println (" A%/ #$#: * + runnable);

}
PRz T4 A 8-15 s,

run! username=A pool-l-thread-1
run' username=A pool-l-thread-l
run! username=A pool-l-thread-1
true

PAZIGI0Y: jave.util.concurrent.ScheduledTheeadfoo lExecutor§ScheduledFut ureTaskiea4ddl
run! username=A pool-l-thread-1
run' username=A pool-l-thread-1
run'! username=A pool-l-thread-1
run! username=i pool-1-thread-1
run' username=A pool-l-thread-1i
run' username=A pool-l-thread-1

B 8-15  ALEMEREAS AT 55

88 ik setExecuteExistingDelayedTasksAfterShutdownPoliéyO (st i

J7 1 setExecuteExistingDelayedTasksA fterShutdownPolicy() # 1 H J& 4 X} Scheduled-
ThreadPoolExecutor $447 T shutdown() 75 #:0}, {£5% B H kL2177, BIAESE true, Lt
MPE A T shutdown() J7iERHES B R4k ELIE1T, Y fdiH setExecuteExistingDelayedTasksA fter
ShutdownPolicy(false) B {F %5 A 1T,

B3 475 5 ScheduledThreadPoolExecutor 7, 2§ MyRunnable.java {UAS 40T

package mycallable;
public class MyRunnable implements Runnable {
private String username;

public MyRunnable (String username) {
super () ;
this.username = username;

}

public String getUsername() {
return username;

}

public void setUsername (String username) {
this.username = username;
}

@Override
public void run() {
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System.out.println("run! username=" 4+ username + " "
+ Thread.currentThread () .getName() + " "
+ System.currentTimeMillis()):

}
2 Runl java fCRS AN T -

package test.run;

import java.util.concurrent.ScheduledThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import mycallable.MyRunnable;

public class Runl {
public static void main(String[] args) throws InterruptedException {
ScheduledThreadPoolExecutor executor = mew ScheduledThreadPoolExecutor (
1) ;

Runnable runnablel = new MyRunnable("A");
Runnable runnable2 = new MyRunnable("B");
executor.schedule (runnablel, 3, TimeUnit.SECONDS) ;
executor.shutdown () ;
System.out.printin(" &% shutdown 7 ");

}

BB TE R R 8-16 .
% Run2.java fUF%40F

package test.run;

import java.util.concurrent.ScheduledThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import mycallable.MyRunnable;

public class Run2 {
public static void main(String[] args) {
ScheduledThreadPoolExecutor executor = new ScheduledThreadPoolExecutor (
1); '
Runnable runnablel = new MyRunnable("A");
Runnable runnable2 = new MyRunnable("B");
executor.schedule (runnablel, 3, TimeUnit.SECONDS) ;
executor.setExecuteExistingDelayedTasksAfterShutdownPolicy (false) ;
executor.shutdown () ;
System.out.println(" &% shutdown 7 ");

BFFBfTa R NP 8-17 fim .
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5,

frshutdown
:un! username=A pool-l-thread-1 1420860291031

EEshutdown

& 8-16 HEIR shutdown [BAEFIERZIFTT P 8-17 RS BUIEIAT TR T

77 1% setExecuteExistingDelayedTasksA fterShutdownPolicy() A A5 schedule() A1 shutdown()
JEERA A, 18 setExecuteExistingDelayedTasksA fterShutdownPolicy () A RES scheduleAt-
FixedRate() F1 scheduleWithFixedDelay() 77 LB A # o ABA WSRAR LI shutdown I L L ith
&, MR TSR ks i ETT, NZEH scheduleAtFixedRate() 1 scheduleWithFixedDelay()
Ji: 5 setContinueExistingPeriodic TasksA fterShutdownPolicy() 77 Ik A H

8.9 Jiik setContinueExistingPeriodicTasksAfterShutdownPolicy()

J5 1 setContinueExistingPeriodicTasksAfterShutdownPolicy() 15 A true 1 FHJ2& 24 % J] schedule-
AtFixedRate() J5 ¥ o¥ scheduleWithFixedDelay() J5 % ff, #0159 ] ScheduledThreadPool-
Executor X} % (1) shutdown() i ¥, {EFHF B Sk EEinfr, £ A false WAL % AT, R
.

B A A9 H ScheduledThreadPoolExecutor 8, & MyRunnable. java 31T :

package mycallable;
public class MyRunnable implements Runnable {
private String username;

public MyRunnable(String username) {
super () ;
this.username = username;

}

public String getUsername() {
return username;

}

public void setUsername (String username) {
this.username = username;

}

@Override
public void run() (
System.out.println("run! username=" + username +
+ Thread.currentThread() .getName() + " "
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}

&
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+ System.currentTimeMillis());

2% Runl java fCASUNT .

package test.run;

import java.util.concurrent.ScheduledThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import mycallable.MyRunnable;

public class Runl {

}

public static void main(String[] args) {

ScheduledThreadPoolExecutor executor = new ScheduledThreadPoolExecutor (
10);

Runnable runnablel = new MyRunnable("A");

executor.scheduleAtFixedRate (runnablel, 1, 2, TimeUnit.SECONDS) ;

executor.shutdown () ;

System.out.println(" #4477 shutdown!") ;

BEFIE T4 R AN 8-18 fITR

WSRA# FH scheduleAtFixedRate() 4% 6 shutdown() 77 VAR SE AT 55 4k 221 17 ORI 2%
Zifii | setContinueExistingPeriodic TasksAfterShutdownPolicy(true) {Uf%

2k Run2 java US40 T

package test.run;

import java.util.concurrent.ScheduledThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import mycallable.MyRunnable;

public class Run2 {

}

public static void main(String[] args) {

ScheduledThreadPoolExecutor executor = new ScheduledThreadPoolExecutor (
10);

Runnable runnablel = new MyRunnable("A"):

executor.scheduleAtFixedRate (runnablel, 1, 2, TimeUnit.SECONDS) ;

executor.setContinueExistingPeriodicTasksAfterShutdownPolicy (true) ;

executor.shutdown () ;

System.out .println(" #4477 shutdown!") ;

BRI ET8 R E 8-19 s
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shutdown !

! username=A pool-l-thread-1 1420860534171
! username=A pool-i-thread-1 1420860536171
! username=A pool-l-thread-2 1420860538171
username=A pool-i-thread-1 1420860540171
username=A pool-l-thread-3 1420860542171

3 7 shutdmm!

P 8-18 4T shutdown J5 i FE4HS T Pl 8-19 kLAt

8.10 fliJHl cancel(boolean) 5 setRemoveOnCancelPolicy() Ji i%

Ji#: cancel(boolean) MFFE I E & & HUHAE S -
J1#: setRemoveOnCancelPolicy(boolean) FE FH 5 5 J& K5 BUH J5 94 55 M BA B R B .
Al H ScheduledThreadPoolExecutor 9, 2& MyRunnable java {CES41F

package mycallable;

public class MyRunnable implements Runnable {
private String username;
public MyRunnable (String username) ({

super () ;
this.username = username;

public String getUsername() {
return username;

public void setUsername (String username) {
this.username = username;

}

@Override
public void run() {
try {
while (true) {
if (Thread.currentThread() .isInterrupted() == true) {
throw new InterruptedException();
}
System.out.println("run! username=" + username + " "

+ Thread.currentThread() .getName()) ;
Thread.sleep(1000) ;
}
} catch (InterruptedException e) {
e.printStackTrace () ;
System.out.println(" #¥H T *);
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}

2 Runl java fCABUTF

package test.run;

import
import
import
import
import

import

public

java.util.Iterator;
java.util.concurrent.BlockingQueue;
java.util.concurrent.ScheduledFuture;
java.util.concurrent.ScheduledThreadPoolExecutor;
java.util.concurrent.TimeUnit;

mycallable.MyRunnable;

class Runl {

public static void main(String[] args) {

}

ScheduledThreadPoolExecutor executor = new ScheduledThreadPoolExecutor (
10):;
Runnable runnablel = new MyRunnable("A");
ScheduledFuture future = executor.schedule (runnablel, 1,
TimeUnit .SECONDS) ;
System.out.println(future.cancel (true)) ;
System.out.println("");
BlockingQueue<Runnable> gqueue = executor.getQueue();
Iterator<Runnable> iterator = queue.iterator();
while (iterator.hasNext()) {
Runnable runnable = (Runnable) iterator.next();
System.out.println(" A% HH#.: * + runnable);
}

System.out.println("main end!");

% #5 executor.schedule(runnablel, 1, TimeUnit. SECONDS); 145 2 M8k 1, PEHHE
EAEF ARSI, 1 B2 5 HETT,
FIFE1T45 R E 8-20 iR .

true

BAFIFHY: Java.usil.concurrent.ScheduledThreadPoo IExecutoriScheduledFutureTaskd 1635248
main end'

P 8-20 4E 55 MBI BHUH AGE A S BT

MIEFTEE RULH, AT cancel() 771G AT 5 BRSO, [HiE R AEBAI H A7 15

BAE A T, ZEBAS T AR S BORIIIGH , (RS A EIETT.
TR A BAS A R S5, T T A 9 AR I BAB e B A A5 (I L, B

Runl_extjava fUASUNTF :

package test.run;
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import java.util.concurrent.BlockingQueue;

import java.util.concurrent.ScheduledFuture;

import java.util.concurrent.ScheduledThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import mycallable.MyRunnable;

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

ScheduledThreadPoolExecutor executor = new ScheduledThreadPoolExecutor (
10);

Runnable runnablel = new MyRunnable("A");

& 240580 0 WESTHENRT FE LB

ScheduledFuture future = executor.schedule (runnablel, O,
TimeUnit .SECONDS) ;

Thread.sleep(2000) ;

BlockingQueue<Runnable> queue = executor.getQueue();

System.out.println("A 4t size()=" + queue.size());

System.out.printin(" M#H&#E¥: " + future.cancel (true));

gueue = executor.getQueue();

System.out.println("B 4t size()=" + .queue.size());

System.out.println("main end!");

}
BIFairas e 8-21 s,

un' username=A pool-l-thread-1
un! username=A pool-1-thread-1
size () =0
ERA: crue
ipRts1ze ()0
main end!
java. lang. IntecruptedException: sleep ihtepsiupted
“at java. lang.Thread.slvep (Native Nechod)
ot mycsllable, AyFunneb ie.cun (MyRunnable, java:29)
at yave,util.concurcent. Ex raifubnabl=hdapter.call (Executors. java: 471)

tureTask.ascess3201 (ScheduledThreadPoolExecutor
Bl ureTazk. cus (ScheduledThreadPool Executor . Java: i

at java,util z.ox WWorksr (ThreadPoolExecutor. java: 1145)

at java.util.concurrent.ThreadPoolZxecuror{torkar. run (ThreadPoolExacutor. java: 615)

at java.lang.Thresd.vuniThread. java: 745

FET!

& 8-21 T4 BAFI R AT 55 size W O

BA B T AT 55 1 IR R AR 55 S BB BAT T, JFRBCABNE BT LA BA B 4 size()
A0, 1 SE 5t UE B IE 7E 38 47 B9 (T 55 PR AT cancel() 77 % 45 & if (Thread.currentThread().
isInterrupted() == true) FIWTHY, RATLLGEEFE5H.

SMEIT .

1) TEBAFI R EESmT ABGH, (£S5t AREETT,

2) IEAEBITRES AT LU Ik, {A %454 if (Thread.currentThread().isInterrupted() = true) J1JM .

2 Run2.java fURSA0F .

package test.run;

import java.util.Iterator;
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import java.util.concurrent.BlockingQueue;

import java.util.concurrent.ScheduledFuture;

import java.util.concurrent.ScheduledThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import mycallable.MyRunnable;

public class Run2 {
public static void main(String[] args) throws InterruptedException {

ScheduledThreadPoolExecutor executor = new ScheduledThreadPoolExecutor (
10}

Runnable runnablel = new MyRunnable("A");

ScheduledFuture future = executor.schedule(runnablel, 1,
TimeUnit .SECONDS) ;

executor.setRemoveOnCancelPolicy (true) ;

System.out .println(future.cancel (true));

System.out .println("");

BlockingQueue<Runnable> gqueue = executor.getQueue();

Iterator<Runnable> iterator = queue.iterator();

while (iterator.hasNext()) {
Runnable runnable = (Runnable) iterator.next();
System.out.println(" AZ ##: * + runnable);

}
System.out.println("main end!");

}

FEIFIBATE R AN 8-22 FT7R .

M 32 5 0 BA A0 SR AT 55 7E BA S R, il ] setRemove-
OnCancelPolicy(true) fti% 454 cancel(true), W BAF 1 BT 55
BAMBS

J% Run3.java L UNF -

[ 8-22 L fe ANBAF H i

package test.run;

import java.util.concurrent.ScheduledFuture;
import java.util.concurrent.ScheduledThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import mycallable.MyRunnable;

public class Run3 {
public static void main(String[] args) throws InterruptedException {

ScheduledThreadPoolExecutor executor = new ScheduledThreadPoolExecutor (
10);

Runnable runnablel = new MyRunnable("A");

ScheduledFuture future = executor.schedule(runnablel, 0,
TimeUnit.SECONDS) ;

Thread.sleep(3000) ;

System.out .println(future.cancel (txue));

System.out.println("main end!");
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}

FRIFisAT4s RN 8-23 Pk,
2 Rund.java fRAS40°F .

package test.run;

import java.util.concurrent.ScheduledFuture;
import java.util.concurrent.ScheduledThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import mycallable.MyRunnable;

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

ScheduledThreadPoolExecutor executor = new ScheduledThreadPoolExecutor (
10);

Runnable runnablel = new MyRunnable("A");

ScheduledFuture future = executor.schedule(runnablel, 0,
TimeUnit .SECONDS) ;

Thread.sleep(3000) ;

System.out.println(future.cancel (false));

System.out.println("main end!");

)
FEFFIBafT45 RN 8-24 F7R

lrun'! username=3A pool-l-thread-1 ~

irun! usernsme=A pool-l-thread-1
run! username=A pool-l-thread-1
true
fmain end! 2
java. lang. InterruptedException: =lesp interrupted 1 run! username=A pool-l-thread-1
4t java.lang. Thre=ad,sle=p (Native Nethod) : irun! username=Ak pool-l-thread-1
At mycsllable MyRunnsble.run(dyRunnable. java:29) : run'! username=A pool-l-thread-1
at java,utll.concurrent ,ExscutorsiPummableldupter,call (Execul‘-‘ irun! username=A pool-i-thread-1
at java.util.concurrent.FutureTask.run(FutureTask. java:262) TLrue
at java.util.concurcent.ScheduledThreadPoolExecutorSSchedulec : main end!
ar 3ava.util.concurrent,ScheduledThreadPoolExecutor §Schedulec run! username=A pocl-l-thread-1
at java.util.concucrent.ThreadPoolExecutor. runiorksr (ThreadPc run! username=A pool-1l-thread-1
&r java.util.concurrent.ThreadPoolExecutoriiorker . runiThreadk : run! username=A pool-i-thread-1i
' at Java.lang. Thread, run(Thread.java:745) ; run! username=Ak pool-1-thread-1
T B run! username=A pool-l-thread-1
) § = = e o ol s o J run! username=A pool-l-thread-1

Bl 8-23  Z¥ true fHizdTH AR5 AT LA [ 8-24 ZH false (3217 H AT S AREEINAT

8.11 A#fgk

AENG T BT L M ThreadPoolExecutor fJ ScheduledThreadPoolExecutor 11 %1 {F 55 $i
frixd g, (IS AR ROnSE BT RIE 55 e fiit, AP ERE A Thread X%, 5 712
ISR, RS R s T ThEE .
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£ IDK 1.7 JA PR T Fork/Join FATHATIE S HESE, "B M) AR AT A KAT 55 93 F1
A TAMES, B A/MES B A RIS, BRI & Bt SR e, Shia %
A DU R A CPU BHIR, M ESPATHACR, W B RS 28BEA RIRTITER .

9.1 Fork-Join 7rifiiFe 5 RL5H

Fork-Join 21T B QNE 9-1 P,

7E IDK HIHATHATHEZE Fork-Join il T “ TAEBTHL ( work-stealing)” Bk, BERIEE
AR I AT BT BUTE S5 R BT, IRXREASC A3 H =247

LA — A WK AL S%, 584 AT AR AN KT 5523 &1 R T B A () F1T55 /
AMES, B TEIMEAE XS, TR 5 3R R ARSI B, X tss
A LR A C I B RS RERI TR, MR R i BAS B A 1E % 5 fF
b, SERNUES LR S HEE, ANEFBHMERSHERITES, TREMEH ML
R BAS BT B — MR BT, XHURATIER “ TAEBTHL (work-stealing) ” B9,

1€ DK 1.7 FR S B0 20 A 4 72 75 B {d il ForkJoinPool 2, M) FE/EH R AI# —ME%
h, X1E A 9-2 Fir.

FKAHEWTF -

public class ForkJoinPool extends AbstractExecutorService {

Z b M\ AbstractExecutorService 2544 7K T 3R



KEFH
Fork

Fork Fork
FAES31 [ FESS.
Join Join

GZIPTY BEIVTY EELPTS

& 9-1 HEZE Fork-Join 3517 i JiFE

2 ForkJoinPool J5#: /4 BHANE 9-3 B,

’ ForkJoinKorkerThreadfactory
&% defaul tForkloin¥orkerThreadFactory
@ © ForkJoinPool (0

@ © ForkJoinPool (int)

® © ForkJoinPool (int, ForkJoin¥orkerThr
@ invoke ForkJoinTaskdID) I> = T

® execute ForkJoinTask<{?>) = void

© . execute Runnable) & void

@ submit(ForkJoinTaskdD) T»  ForklJ
@ . submit CallabledI?) T Forkjoinl
® . submit(Runnable, T) T>  Forkloial

. submit (Runnable) ForkJoinTask{>

$9E Fork-Join $A%RIE ++ 263

2

Class ForkJoinPool
java lang Object

fava.uti AD vice
java ulh.concurrent ForkJoinPool

Exocutox, ExecutoxService

public class ForkJoinPool
tends Ahst

2Kk 4EH) ForkJoinPool

torSeryice

&l 9-2

ForkJoinWorkerThreadFactory

eadfactory, UncaughtExceptionHandler, boolean)

ainlask<T>
ask T
axk<T

@ . invokeAll (Collection{? extends Callabled>>) I7  ListPFatuwreTD)
® getFactory()  ForkJoin¥orkerThresdFactory
@ getlncaughtExceptionHendler ) = lncaughiExcaptionsndler

@ getPorallelism()  inmt

@ getPoolSize()  int

@ gethsyncode ) = boolesn

€ geRunningThreadCount ) = int

® getActiveThreadCount()  int

@ isQuiescent() & boolean

® getStealCount() = lung

¢ getQueuedTaskount () | long

@ getQueunedSubmissionCount ) = imt

® hasQuevedSubmissions () = boclesn

@ . toString( | Suwing

@ o shutdown Q) = vord

@ a shutdownNow () = LiztRunnable

@ a isTerninated () = boolean

@ isTerminating() boolean

® ., isShutdown () = booleun

@ . awaitTermination(ong TimeUnit) = boolean
G5 €35 ManagedBlocker

@ ° managedBlock ManagedBlocker) ~ void

/€ 9-3 2 ForkJoinPool J7 ¥ 7 B]

SER AT P ] 7 k5 R AN 9-4 FR .
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i awal tlermination (long timeout, TimeUnit unit) . booleam ~ T orjloind ool
b equals (Object obj) - boolean ~ Objact

@ execute (ForkToinTask<?> task) : woid - ForkJoinfeol

@ execute (Runnable task) : woid = ForkJoinFaool

i gethotiveThreadCount () © dint = ForkJoinFonl

5 getAsyncMode () - boolean ~ ForkJoirFool

p getClass () © Class<?> = Dhject

@ getFactory() : ForkJoinWorkerThreadFactory - ForkJointusl

b getParallelisn() : int = ForkJoinPaol

B getPoolSize() : amt - ForkJoeinfuol

6 getQuenedSubmissionCount () @ int - ForkfsinPosl

5 getQuevedTaskCount () | long - Forkfoinfool

o getRunningThreadCount () | int - ForkJoinFaol

6 getStealCount () @ long - Forkleinfael

|5 getUncaughtExceptiontendler () : UncaughtExceptionHandler ~ ForkJoinPool
@ hashCode () @ int = Objec)

@ hasQueuedSubmissions() : boolean - ForkJoinFool

i inwoke (ForkJoinTask<T> task) : T - ForklosnPool

0 invokeAll (Collection<? extends Callable<I>> tasks) @ ListFuture<I>> - ForkJointool

0 invokeAny (Collection{? extends Callable<T>> tasks) | T ~ AbstractBrecutorService
B isQuiescent ) ; boolean = ForkJoindool

% isShutdown() : boolean - ForkloinFoel

isTerminated() ! boolean - ForkJoinPoal

isTerminating() | boolean - FurkJoinPoul

o 20l By 0 ¢ veildl - Objeet

B notifyAll O @ wvoad - (bjest

B shutdown() : void - ForlJeinfool

B shutdownNow () - List(Runnable> ~ ForkJoinFosl

submit (Callable<T> task) : ForkJoinTask<I> - ForkJoinfosl

B submi t (ForkJoinTask(T> task) : ForkJoinTask<I> - Forkloinfool

9 submit (Runnable task) © ForkJoinTask<?> - ForkloinFosl

B submit (Runnable task, T result) : ForkJoinTask<{I» -~ FarkloinFool

o wait O @ void - Dbjact

 wait (long timeout) & woid = Ubject

p wait(long timeout, int nanos) | woid = Ubject

o defaultForkJoinforkerThreadFactory | ForkJoinPool ForkJoinforkerThreadFactory - ForkloinFool
§ nanagedBl ock (MensgedBlocker blocker) . wvoid ~ ForkJosnPuool

@ invokeAll (Collection{? extends Callable<T>> tasks, long timeout, TimelUnit unit) : ListFuturelI>> - AbstractBrecutorSeryicd

B invokeAny (Collection<? extends Callable<T>> tasks, long timeout, TimeUnit unit) : T - AbstractEgscutorService

[& 9-4 2 ForkJoinPool HA] i F Y o 351 %

TE 5 T BB A O T R

2K ForkJoinPool FT#2 L DB & — MES5 b, AT BT 552 A 2 ForkJoinPool

J& ForkJoinTask 2§, 2§ ForkJoinTask 15 B 41 9-5 fis

% ForkJoinTask J2HIZ IS, ARELEHIML, AT 2EiZEm 3
A~ F J& CountedCompleter, RecursiveAction I RecursiveTask ¥
SLHAARTRE .

MR E G, B TR AR /8. o
BRI

9.2 {#i J] RecursiveAction ik T 55 M4 3K

a concurrent
IClass ForkJoinTask<V>

jjava.lang Object
java utiL.concurrent ForkjoinTask<V>

|l implemented iInterfaces:

sexializable, Future<v>

[pirect Known Subclasses:

FountedConpleter, Recursivedction, RecursiveTask

public abstract class ForkJoinTask{V>
[extends Object
inplements Future<V>, Serializsble

& 9-5 2K{Z K. ForkJoinTask

{#fi F12& RecursiveAction $iATAMESS R BA ToiR FER, (MHAT—RAES -

AT H testl, f#2 MyRecursiveAction.java fCASUNF
package action;

import java.util.concurrent.RecursiveAction;
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public class MyRecursiveAction extends RecursiveAction ({
@0verride
protected void compute() {
System.out.println("compute run!") ;
}
}
BT Test.java {CHSLNTF

package test;

import java.util.concurrent.ForkJoinPool;
import action.MyRecursiveAction;

public class Test {
public static void main(String[] args) throws InterruptedException
ForkJoinPool pool = new ForkJoinPool () ;
pool.submit (new MyRecursiveAction()) ;
Thread.sleep(5000) ;

}

BEFaiTa R mE 9-6 . compute run!
E% MEheks k.

.

i
i

& 9-6

&1

9.3 {di il RecursiveAction 73T 5%

BT 7R 0 U AR Sz Tl ok, HFHTE— R ER, E5IFRA RS fork 7H#,
ot R I VA R 36 S AR S 17 . 7EVR ] ForkJoinTask.java 28 H i fork() 75 5 B 5
BHE— FRRNRE, R — kA fork #2085, MMAGBTHM, FriE
ForkJoinTask java 25424 T public static void invokeAll(ForkJoinTask<?> t1, ForkJoinTask<?>
t2) 7RI TROR . A7 Bl R fif R O ¥ 2 B AR 55 0F AT

BIERT H test2, BEI MyRecursiveAction.java LI .

package action;
import java.util.concurrent.RecursiveAction;
public class MyRecursiveAction extends RecursiveAction {

private int beginvalue;
private int endvalue;

public MyRecursiveAction(int beginValue, int endvalue) {
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super () ;
this.beginvalue = beginvValue;
this.endValue = endValue;

@Override
protected void compute() {
System.out.println(Thread.currentThread() .getName() + " ------- ")z

if (endvalue - beginValue > 2) {
int middelNum = (beginValue + endvValue) / 2;
MyRecursiveAction leftAction = new MyRecursiveAction (beginValue,
middelNum) ;
MyRecursiveAction rightAction = new MyRecursiveAction(
middelNum + 1, endvValue);
this.invokeAll (leftAction, rightAction):;
} else {
System.out.println(* T4 4 HK: " + beginValue + "-" + endValue);

}
Z472K Test.java {SIBUNTF
package test;

import java.util.concurrent.ForkJoinPool;
import action.MyRecursiveAction;

public class Test {

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

pool.submit (new MyRecursiveAction(l, 10)); ForkdoinPool-1-worker—1 ———--——
Thread.sleep(5000) ; ForkJoinPool-1-worker-1 ———--———
ForkdJoinPool-l1-worker-1 —-——---
: ENEEN: 1-3
orkJoinPool-1-worker-1 ———--—=
} EPEEN: a-5
orkJoinPool-1-worker-2 ——-----=
= orkJoinPool-1-worker-2 —-———-—-—
Eﬁﬁﬁ%% ;’lu 9.'7 }%7‘]—\. 2 orkJoinPool-1-worker-4 —-——-—---—
EPEEN: 6-8

{255 BT 73 it o frendan: s-uo

M 9-7 EfT4R
9.4 fili il RecursiveTask HLf3i& {5 join() Fil get() Jy ik X A

fd F12& RecursiveTask $44T A5 HA IR F{E T B
I H test3, B8 MyRecursiveTask.java {UHSHITF .

package mytask;

import java.util.concurrent.RecursiveTask;



$9E Fork-Join PiAHRE

public class MyRecursiveTask extends RecursiveTask<Integer> (
@Override
protected Integer compute() {

\J
* ‘0

System.out.println("compute time=" + System.currentTimeMillis());

return 100;

}
iZF72 Testl java fCFSANTF -
package test;

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

import mytask.MyRecursiveTask;
public class Testl {

public static void main(String(] args) {
try {
MyRecursiveTask taskl = new MyRecursiveTask();
System.out.println(taskl.hashCode());
ForkdJoinPool pool = new ForkJoinPool () ;
ForkJoinTask task2 = pool.submit (taskl);

System.out.println(task2.hashCode() + " " + task2.get());

Thread.sleep(5000);

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

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

267

} 20230270

ompute time=1436507685609

} 20230270 100

B iafras S anE 9-8 ik .
E55 BLEhAR [FHE A 100,
W] LAE H join() 77 USRS RAE, A0 Test2 java [T :

package test;

& 9-8

import java.util.concurrent.ForkJoinPool;
import java.util.concurrent.ForkJoinTask;

import mytask.MyRecursiveTask;
public class Test2 (

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

SEGELERS
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MyRecursiveTask taskl = new MyRecursiveTask();
System.out.println(taskl.hashCode());
ForkJoinPool pool = new ForkJoinPool () ;
ForkJdoinTask task2 = pool.submit (taskl);
System.out.println(task2.hashCode() + " " + task2.join());
Thread.sleep(5000) ;

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

}

B Ta5 R A 9-9 ffR.
ﬁ‘?ﬁjoin() 5 get() ﬁ%%ﬂﬁﬁgl?&ﬁﬁféﬂ@%%{ﬁ, e cixan(;lexizstime=143 6507771468

T2 180348 S A B 5 i A A Bl b DX ), B #5561 Jezeossas 100
H join_get, f]##3& MyRecursiveTask.java {CISUI1F :

K 9-9 =4

package mytask;
import java.util.concurrent.RecursiveTask;

public class MyRecursiveTask extends RecursiveTask<Integer> {
@Override
protected Integer compute() {
System.out.println(Thread.currentThread () .getName() + " #4T compute H3# ()");
String nullString = null;
nullString.toString();
return 100;

}
2 Testl java fARSHNF :

package test;

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

import mytask.MyRecursiveTask;
public class Testl {

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

MyRecursiveTask taskl = new MyRecursiveTask()

ForkJoinPool pool = new ForkJoinPool () ;

ForkJoinTask task2 = pool.submit (taskl);

System.out.println(task2.get());

for (int i = 0; i1 < Integer.MAX_VALUE; i++) {
String newString = new String();
Math.random() ;
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Math.random/()
Math.random()
Math.random() ;
Math.random()
Math.random/()
Math.random() ;
Math.random() ;

’

}

} catch (InterruptedException e) {
e.printStackTracel() ;
System.out.println(" #t A 7 maina");

} catch (ExecutionException e) {
e.printStackTrace() ;
System.out.println (" #A ¥ mainB");

}

System.out.println("main end") ;

PP T4 RN 9-10 7R .

[ForkioinPool-1-vorker—1 JUIT computess e ()
java.util.concurrent.ExecutionException: java.lang.NullPointerException
ar tava, uoil.oconcureent  FockJeinTaak, gt (ForkdoinTask. java: 942)
r test. Teat) . .madn(Testl, java: 16)
ava. lang.NullPointerException
[ 2

8% Aun.reliec
At Suh.refiecn.

ot Tmpl.nevingtenyed (Native Method]
T L. new fnst ance (NaviveConstructoriccessor Impl. java: 57)
AU Tnstancs (DelegatingConstructordecessorimpl.java:4s

At Sun. s lect

Bt Java. lpng. ced |
AE avm. unE e tnTask. ger Theowss 1o F xeept won (ForkJoinTask. java: 536}
utad.conurcent, ForpdoinTask. et (ForkdoinTask. java:941)

- L mere
Cutised by: java, lang.NullPointerException
Y eTask. coupite (MyRecursive Task, java: 100
# (MyRecursiveTask. java: 1)
4 .exeo (RecursiveTask. java: 93]
ar va, g Ls : : ForkdoinTask.java:334)
at e Ll «exeaTank (ForkdoinWorkerThread, java: 604)
4t Jave. utilocone Forkdolofnol.scan (ForkdoinPool. Java: 7841
Forkde iaPas ot k(ForkJoinPool. java: 646)
sekdetuyor k2r Threagd. run (ForkJoinWorkerThread, java: 398)

at Java,uns .
At Jovi. Uil eo

[ 9-10 Ik get() 76 H BRI HEA catch

4 269

(A get() JEPATIESF Y, S FAES5 B W AT LAFE main 2072 AP AT HiaR

2 Test2. java {CHSUNT -
package test;

import java.util.concurrent.ForkJoinPool;
import java.util.concurrent.ForkJoinTask;

import mytask.MyRecursiveTask;
public class Test2 {
public static void main(String[] args) {

MyRecursiveTask taskl = new MyRecursiveTask();
ForkJoinPool pool = mew ForkJoinPool () ;
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ForkJoinTask task2 = pool.submit (taskl):;
System.out.println(task2.join());
for (int i = 0; i1 < Integer.MAX_ VALUE; i++) {
String newString = new Stringl();
Math.random() ;
Math.random()
Math.random() ;
Math.random() ;
Math.random()
Math.random()
Math.random() ;
Math.random() ;

i

i

}
System.out.println("main end");

P T4 1A 9-11 FR .,

[ForkioinPool-1-worker-1 DT compute A& ()
Excaptbon in chreed “main” Jave.lang.NuliPointerException
CE T

Bt wnp.raty @ (Native Method)

EIUEEBLAL {NativeConstructorAccessorimpl. java: 57)
Conmtrue egaor Tnp b, ne w‘hx-cun & (De legat ingConstructorAccessor Impl. java: 45,
winstanes (Construetor.java:526)

rask, et Th lefgorpeion (ForkdoinTaak, java: 536)

rrRasuly [FarkJoinTask. java: 5961

30 1u (ForkdoinTask. java: 640)

refinc

&t sun,teflect.
At Javh. LEnG.rEE Leet  Conste

AL pavm, UL L, COREUE TS Far
& java.utrl.eo tent  ForkloinT
v java.util.concurrent . Forkdo1nT

: min Test2. java:14)
;wu lang.NullPointerException

eyt ask. HyPecursiveTask, comput« (MyRecursiveTask, java: 10!

ok ompurs (MyRecursiveTask. javas 1)
PrcursiveTask. exes (RecursiveTask. Java:93)

' ar(ForkdoinTagk.java:334)

ngead e xecTask ForkJoinWorker Thread. java: 604)
s (ForkJoinPool. Juvs 784}

v (ForkdJoinPool. java: 646)

nWor ke THE ead, rin u!’urkdaxnvucknmz:au. ava: 398

Corused

B 9-11  Jr¥k join() M8 55 E LML H

9.5 {iJHl RecursiveTask $h1T Z/MT 55 )47 AR Il
AT H testd, fEA MyRecursiveTaskA java {RFSUITF

package task;
import java.util.concurrent.RecursiveTask;
public class MyRecursiveTaskA extends RecursiveTask<Integer> {

@Override
protected Integer compute() {
try {
System.out.println(Thread.currentThread() .getName() + " begin A "
+ System.currentTimeMillis());
Thread.sleep(3000) ;
System.out.println(Thread.currentThread () .getName() + " end A
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+ System.currentTimeMillis());

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

}
return 100;

)
B2 MyRecursiveTaskB.java {LES 41T :

package task;

{

import java.util.concurrent.RecursiveTask;

public class MyRecursiveTaskB extends RecursiveTask<Integer> {

@Override
protected Integer compute() {
try {

System.out.println(Thread.currentThread() .getName() + " begin B "
+ System.currentTimeMillis());

Thread.sleep (5000);

System.out.println(Thread.currentThread() .getName () + end B "
+ System.currentTimeMillis());
} catch (InterruptedException e)

e.printStackTracel() ;

}
return 100;

}
&7 Test.java LA

package test;

import java.util.concurrent.ForkJoinPool;
import java.util.concurrent.ForkJoinTask;

import task.MyRecursiveTaskA;
import task.MyRecursiveTaskB;

public class Test (

{

public static void main(String[] args)

ForkJoinTask<Integer> runTaskA
ForkJdoinTask<Integer> runTaskB

System.out
.println (runTaskA.join(
System.out

1

)

throws InterruptedException {
ForkdoinPool pool = new ForkJoinPool();

pool.submit (new MyRecursiveTaskA());
pool.submit (new MyRecursiveTaskB());
System.out.println(" ¥%&3TH: » + System.currentTimeMillis());

+

A:

" + System.currentTimeMillis());

.println(runTaskB.join() + " B:; " + System.currentTimeMillis());
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Thread.sleep (5000) ;

}

BB T4 B 9-12 Fim.
BT S5 R [mI{E K 100, I HAES Z s T X 2
SR, 18 join() JiEHERIZEH

: 1432007913843
ForkdoinPool-1-worker-2 begin B 1432007913843
forkdoinPool-1-worker~1 begin A 1432007913643
orkJoinPool-1-worker-1  =nd A 1432007916843
100 A: 1432007916843

orkJoinPoo l-1-worker-2 end B 1432007918843
100 B: 1432007918843

B 9-12 BfrHER

9.6 {iJll RecursiveTask B0 745 i B hn
B H tests, A##A MyRecursiveTask java LR I1F .

package task;
import java.util.concurrent.RecursiveTask;
public class MyRecursiveTask extends RecursiveTask<String> {

private int beginvalue;
private int endValue;

public MyRecursiveTask (int beginValue, int endValue) ({
this.beginValue = beginValue;
this.endvalue = endValue;

@Override
protected String compute() {
System.out.println(Thread.currentThread() .getName() + " -—--—-—--—--- b
if (endvalue - beginValue > 2) {
int middelvalue = (endValue + beginValue) / 2;

MyRecursiveTask leftTask = new MyRecursiveTask (beginValue,
middelvValue) ;

MyRecursiveTask rightTask = new MyRecursiveTask(middelValue + 1,
endvalue) ;

this.invokeAll (leftTask, rightTask);

return leftTask.join() + rightTask.join();
} else {
String returnString = "";
for (int i = beginValue; i <= endValue; i++) {
returnString = returnString + (i);
}
System.out.println("else i [E;: " + returnString + " " + beginValue
+ " " + endValue);
return returnString;
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A 7R B 52 4 AT LA e ey 4 iy 2 /N i AR #, fUAY return leftTask join() + rightTask.
join(); H 24 TR A /INE MR B ATIC S, MI4UAS return returnString; 2G5/ NE MR
% .

18172 Test.java fCASHIT

package test;

import java.util.concurrent.ForkJoinPool;
import java.util.concurrent.ForkJoinTask;

import task.MyRecursiveTask;
public class Test {

public static void main(String[] args) throws InterruptedException {
ForkJdoinPool pool = mew ForkJoinPool () ;
MyRecursiveTask task = new MyRecursiveTask(1l, 20);
ForkJoinTask<String> runTaskA = pool.submit (task);
System.out.println(runTaskA.join());
Thread.sleep (5000);

} ForkioinPool-1-worker-1 ———-——-—
4 nPool-1 132 1
} ForkJoinPool-1-worker-1 -
B i B e 9-13 fis. E‘;:E:::g:;g;::::é;g
IR (8] B ANAEAF SR 1234567891011121314151617181920., e e

e 1seiBE]: 678 68
e1siBE]: 123 13
e1seilBE]: 111213 11 13
[ForkJoinPool-1-worker-4 -
ForkJoinPool-1-worker-2 -

9.7 fdiJHl Fork-Join SCBLRF: L85 1 e e

e1seiEl: 1415 14 15
le1seiBE: 161718 1618
Bl T H forkjoin 2, 2 MyRecursiveTask.java fCAS U1 T 'i:»ég"’fi:.z;

1234567891011121314151617181920

package mytask;
B 9-13 T4

import java.util.concurrent.RecursiveTask;
public class MyRecursiveTask extends RecursiveTask<Integer> {

private int beginPosition;
private int endPosition;

public MyRecursiveTask(int beginPosition, int endPosition) {
super () ;
this.beginPosition = beginPosition;
this.endPosition = endPosition;
System.out.println("# " + (beginPosition + " " + endPosition));

protected Integer compute() {
System.out.println(Thread.currentThread() .getName ()
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Integer sumValue = 0;
System.out.println("compute=" + beginPosition + " " + endPosition);
if ((endPosition - beginPosition) != 0) {
System.out.println("!=0");
int middleNum = (endPosition + beginPosition) / 2;
System.out.println("left 4EAHH "
+ (beginPosition + " " + middleNum)) ;
MyRecursiveTask leftTask = new MyRecursiveTask (beginPosition,
middleNum) ;
System.out.println("right AW :»
+ ((middleNum + 1) + " " 4+ endPosition));
MyRecursiveTask rightTask = mew MyRecursiveTask(middleNum + 1,
endPosition) ;

this.invokeAll (leftTask, rightTask) ;

Integer leftValue = leftTask.join();
Integer rightValue = rightTask.join();

return leftValue + rightValue;

} else {
return endPosition;

}

ARSI A% 00 F5 /S if ((endPosition-beginPosition)! = 0) {A%, tHHRALILL 1 +2+3 +
4+ 517 R E 10,
2 Run.java fCFS T

package test.run;

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

import mytask.MyRecursiveTask;
public class Run {

public static void main(String(] args) throws InterruptedException {
try {
MyRecursiveTask task = new MyRecursiveTask(1l, 10);
ForkJoinPool pool = new ForkJoinPool () ;
pool.submit (task) ;
System.out.println(" #&FMEHX: " + task.get()):
} catch (ExecutionException e) {
e.printStackTrace();
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BFBfTa R 9-14 fis.

9.8 i il Fork-Join SCHLRFI: 9085 2

A FH A9 55 B forkjoin 3, 2 MyRecursiveTask.java
RASITF .

package mytask;
import java.util.concurrent.RecursiveTask;

public class MyRecursiveTask extends
RecursiveTask<Integers> {

private int beginPosition;
private int endPosition;

public MyRecursiveTask(int beginPosition, int
endPosition) {
super () ;
this.beginPosition = beginPosition;
this.endPosition = endPosition;

System.out.println("# " + (beginPosition + "

protected Integer compute() {
Integer sumValue = 0;

ForkJoinPool-1-worker—4--—--ee—-——e—oeu
lcompute=8 8
jcompute=9 9

1ghe FEALIE:7 7

77
¥ 3 3
fforkJoinPool-1-worker-2--
[ForkJoinPool-1-vorker-3
jcompute=6 &
ForkJoinPool-1-vorker-1--
[ForkJoinPool-1-worker-2-=-=-—=-—-=——--—
jcompute~10 10
lcompute=?7 7
compute=1 2
\=0
lege THARIMH:L 1
ForkJoinPool-1-worker—3--—ceeee—ee————e
lcompute=3 3

# o1 1

eighe ARIME:2 2

fe 22
[ForkJoinPool-1-vorker-1-—
jcompute=1 1
[ForkJoinPool-1-vorker—1—-—mmr——e——m——

e L e

& 9-14 Ay A I i R

FME AT EZE SR

+ endPosition));

System.out.println("compute=" + beginPosition + " " + endPosition);

if ((endPosition - beginPosition) > 2) {
System.out.println("!=0");

int middleNum = (endPosition + beginPosition) / 2;

ENME o

System.out .println("left

+ (beginPosition + " " + middleNum));
MyRecursiveTask leftTask = new MyRecursiveTask(beginPosition,

middleNum) ;
System.out .println("right AA#MHE "

+ ((middleNum + 1) + " " + endPosition));
MyRecursiveTask rightTask = new MyRecursiveTask (middleNum + 1,

endPosition) ;
this.invokeall (leftTask, rightTask);

Integer leftValue = leftTask.join();
Integer rightValue = rightTask.join();

return leftValue + rightValue;

} else {
int count = 0;

for (int i = beginPosition; i <= endPosition; i++) {

count = count + 1i;
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}

return count;

}

597 WIS AN, ALK I L & F & if ((endPosition-beginPosition) > 2) {{fiL,
g ] I else{} H A for FEFA LA Bl 4 =C kA 1 s An
2% Run.java fCRS 40T

package test.run;

import java.util.concurrent.ExecutionException;
import java.util.concurrent.ForkJdoinPool;

import mytask.MyRecursiveTask;
public class Run {

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

try |
MyRecursiveTask task = new MyRecursiveTask(l, 10);
ForkJoinPool pool = new ForkJdoinPool () ;

System.out.println(" £ RMEH: " +
pool.submit (task) .get ()) ;

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

}

cnmpute=1 5
[}:-0

) i

BB TR ME 9-15 Fin.

# 13
Iright FEARE:4 5

compute=6 10

9.9 ¥ ForkJoinPool #it» Ji JE M9 4% b < 2 nssit o

568 1Y) ForkJoinPool X 4 7] ¥ Ji] J5 i 5 R 4n &) 9-16 pow
B iR, o

TR T B A DT RO |
e L B9-15 AMTEATEBIRHR A

9.9.1 7J3i% public void execute(ForkJoinTask<?> task) B9{&FH

£ ForkJoinPool.java 35 H1 ) execute() J it LA 70 X PATIES .
B RN method] Y Java W H , B2 MyRecursiveAction.java fUS T

package myaction;

import java.util.concurrent.RecursiveAction;
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public class MyRecursiveAction extends RecursiveAction {
@Override
protected void compute() {

@
L) ’l’

277

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

awaitlermination (Long timeout, TimeUnit unit) _ boolean - Forkloinfool
equals (Object obj) - boolean - (hject

execute (ForkJoinTask<?> task) : woid - ForkJoinFual

execute (Runnable task) | void - ForkJoinfool

getActiveThreadEount() ¢ int - ForkJeinFool

gethsyncMode ) : boolean — ForkJoinFool

getClass () © Class<?> - Object

getFactory Q) @ ForkJoinWorkerThreadFactory - FurkJeinPool
getParallelisn O : int = ForkJoinFool

getPoolSize ) : int - ForkJoinFool

getQuenedSubmissionCount () : int = ForkJToinFool

getQueuedTaskCount () © long - ForkloinFool

getRunningThreadCount () @ int - ForkJeinfoal

getStealCount ) © long - ForkJsinPool

getUncanghtExceptionHandler () | UncaughtExceptionHandler — ForkloinFool
hashCode () : int - Object

hasQuenedSubmissions() | boolean — ForkloinFool

invoke (ForkJoinTask<I> task) : T - ForkJoirFocl

invokeAll (Collection<? extends Callable<T>)> tasks) : ListFuture<I>> - ForkJoinfool

invokeAny (Collection<? extends Callable{T>) tasks) : T — AbstractExecutorServiece
invokeAny (Collection<? extends Callable<TD> tasks, long timeout, TimeUnit unit) : T - AbstractExecutorService
isQuiescent () : boolean - ForkloinFocl

isShutdown() : boolean — ForkToinPool

1sTerminated () : boolean ~ ForkJoanFool

isTerminating() : boolean - ForkJuinPaol

notify 0 : void - Object

notifyAll () : void - Object

shutdown () : void ~ ForkJeinPaol

shutdownNow () : List<Runnable> ~ ForkTuinFosl

submit (Callable<I> task) : ForkJoinTask<I> - ForkJeanFool

submit (ForkJoinTask<T> task) : ForkJoinTask<{I> - ForkleinPool

submit (Runnable task) @ ForkJoinTask<?> - ForkJsinFool

submit (Runnable task, T result) : ForkJoinTask<I> -~ ForkJoinFool

i

wait() : void - Object
wait (Long timeout) | woeid - Object

wait (Long timeout, int nanos) @ woid - Ohject

defaul tForkJoinWorkerThreadFactory @ ForlkJoinPool. ForkJoinWorkerThreadFactory ~ Forkluinfool
managedBl ock ManagedBlocker blocker) : woid — ForkloinPaol

invokeAll (Collection<? extends Callable<I>> tasks, long timeout, TimeUnit unit) @ List<Future{I>> - AbstractExecutorServicd

[& 9-16 2 ForkJoinPool ] I FH i) ik 52 34 51 &
12172 Run.java fCRSUNF :

package test;
import java.util.concurrent.ForkJoinPool;
import myaction.MyRecursiveAction;
public class Run {
public static void main(String[] args) {
try {

ForkJoinPool pool = mew ForkJoinPool () ;
pool.execute (new MyRecursiveAction()) ;
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Thread.sleep(5000) ;
} catch (InterruptedException e) {
e.printStackTrace() ;

}

}

ﬁ’%ﬁ{i%%ﬁu@ 9-17 F)fﬁ:\‘o E 9-17 Eﬁ%%
{55 N BLETT

9.9.2 75i% public void execute(Runnable task) B9
B3 4 FR A method2 f Java i H , iZ473 Runjava {URSNTF -

package test;
import java.util.concurrent.ForkJoinPool;
public class Run {

public static void main(String[] args) {
try {
ForkdJoinPool pool = mnew ForkJoinPool () ;
pool.execute (new Runnable() {
@Override
public void run() {
System.out.println("ThreadName="
+ Thread.currentThread() .getName()) ;
}
Yy
Thread.sleep(5000) ;
} catch (InterruptedException e) {
e.printStackTrace();
}

’ s et g
B4R A 9-18 Fim.

1% I $0E1T . & 9-18 EiT45E

9.9.3 J5i% public void execute(ForkJoinTask<?> task) #M{a/Rt IR EI{E
B2 FK A method3 ) Java Wi H, A& IS MyRecursiveTask.java LA UNT -

package mytask;
import java.util.concurrent.RecursiveTask;

public class MyRecursiveTask extends RecursiveTask<String> {
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@Override
protected String compute() {
try {
Thread.sleep (5000) ;
} catch (InterruptedException e) {
e.printStackTrace () ;
}
return " HLEKEM " ;

}
124726 Run.java fCRSUNT
package test;

import java.util.concurrent.ExecutionException;
import java.util.concurrent.ForkJoinPool;
import mytask.MyRecursiveTask;

public class Run {

public static void main(String[] args) {

try {
MyRecursiveTask task = new MyRecursiveTask();
ForkJoinPool pool = new ForkJoinPool ()
pool.execute (task);
/Il execute # #* K& E{H
/I BERAFREEA RS
/l RecursiveTask &
System.out.println(System.currentTimeMillis());
System.out.println(task.get());
System.out.println(System.currentTimeMillis());
Thread.sleep(5000) ;

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

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

}

} ,IIIIIIl.ll.lllllllll.llllllll1
ThreadName=ForkJoinPool-1-worker-1
}

BIFBITEE R 9-19 Fim . 1919 TR
R public void execute(ForkJoinTask<?> task) J ¥ JGi& [B] {f, {HiA & n] LA i Recur-
siveTask Xif G 4b LI [l

9.9.4 J5i% public <T> ForkJoinTask<T> submit(ForkJoinTask<T> task) B9{5F8

J7#: execute() JCIR[EI{E, submit() A iR [FI{E.
B2 FRA method4 ) Java Wi H , f#EE MyRecursiveTask.java fXASA0F :
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package mytask;
import java.util.concurrent.RecursiveTask;
public class MyRecursiveTask extends RecursiveTask<String> {

@QOverride
protected String compute() {
try {
Thread.sleep(5000) ;
} catch (InterruptedException e) ({
e.printStackTrace() ;
}
return " AWK EE ",

}
12172 Run.java {5 0°F
package test;

import java.util.concurrent.ExecutionException;
import java.util.concurrent.ForkJoinPool;
import java.util.concurrent.ForkJoinTask;
import mytask.MyRecursiveTask;

public class Run {

public static void main(String[] args) {

try {
MyRecursiveTask task = new MyRecursiveTask();
ForkJoinPool pool = new ForkJoinPool () ;
ForkJoinTask<String> returnTask = pool.submit (task);
System.out.println("begin " + System.currentTimeMillis());
System.out.println(returnTask.get());
System.out.println(" end " + System.currentTimeMillis());

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

} catch (ExecutionException e) {
e.printStackTracel() ;

} egin 1432173317453
} iR &
end 1432173322453
B IE 745 R E 9-20 iR,
5 REAT B 920 BfTHEH

9.9.5 75i% public ForkJoinTask<?> submit(Runnable task) AJ{#EFg
B FR A methodS Y Java Wi H , 2472 Run.java fURSANF .
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package test;

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

public class Run {

public static void main(String[] args) {
try {
ForkJoinPool pool = new ForkJoinPool () ;
System.out.println("begin " + System.currentTimeMillis());
ForkJdoinTask task = pool.submit (new Runnable() {
@Override
public void run() {
try {
Thread.sleep(5000) ;
System.out.println("ThreadName="
+ Thread.currentThread () .getName()) ;
} catch (InterruptedException e) {
e.printStackTrace();

o}

Y3
System.out .println(task.get());
System.out.println(" end " + System.currentTimeMillis()):
Thread.sleep (5000);

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

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

} hreadName=ForkJoinPool-1-worker-1
} null
end 1432173410921

}

BB TE R A 9-21 s
E% WM #E1T, %A Runnable 32 1 BRI AR [F{E, {HFEA get() k2 EERE,

& 9-21 BfT45H

9.9.6 J3i% public <T> ForkJoinTask<T> submit(Callable<T> task) BI{#F3
B2 FK A method6 (1) Java T H, AIE2E MyCallable java fSHSANF
package mycallable;
import java.util.concurrent.Callable;
public class MyCallable implements Callable<String> {
@Override

public String call() throws Exception ({
try {
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Thread.sleep(3000) ;

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

}

return " X 2K FE{E callableVersion";

}
15472 Run.java (US40 F -
package test;

import java.util.concurrent.ExecutionException;
import java.util.concurrent.ForkJoinPool;
import java.util.concurrent.ForkJoinTask;
import mycallable.MyCallable;

public class Run {

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

try |
MyCallable callable = mew MyCallable();

ForkJoinPool pool = mew ForkJoinPool () ;
System.out.println("begin " + System.currentTimeMillis());
ForkJoinTask<String> returnTask = pool.submit (callable);
System.out.println(returnTask.get ());
System.out.println(" end " + System.currentTimeMillis());
} catch (InterruptedException e) ({
e.printStackTrace() ;
} catch (ExecutionException e) ({
e.printStackTrace() ;

} begin 1432173491437

b 2R [El{Hcallableversion
end 1432173494437

}

FEFFBTTE R NP 9-22 R .
{f%ﬁiﬂ]ﬁ?ﬁo E 9-22 ﬁﬁ%%

9.9.7 3% public <T> ForkJoinTask<T> submit(Runnable task, T result) BY{&F
BE 4 FRA method7 #) Java T H , A2 Userinfo.java {CHB4NTF .
package entity;
public class Userinfo {
private String username;

public Userinfo() {
super () ;
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public Userinfo(String username) {

super () ;
this.username = username;

public String getUsername() {
return username;

public void setUsername (String username) {
this.username = username;

}

A& 2 MyRunnable java {CFBUNF -

package myrunnable;

import entity.Userinfo;

public class MyRunnable implements Runnable {
private Userinfo userinfo;

public MyRunnable (Userinfo userinfo) {
super () ;
this.userinfo = userinfo;

public void run() {
try {
userinfo.setUsername (" X EHMHE ) ;
System.out.printin(* BE2%ETE! );
Thread.sleep(3000);
} catch (InterruptedException e) {
e.printStackTrace() ;

}

12472 Runl java GRS INF

package test.run;

import java.util.concurrent.ForkdoinPool;

import myrunnable.MyRunnable;
import entity.Userinfo;
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public class Runl {

public static void main(String[] args) throws InterruptedException {
Userinfo userinfo = new Userinfo();
MyRunnable runnable = new MyRunnable (userinfo);

ForkJoinPool pool = mew ForkdoinPool () ;

pool.submit (runnable, userinfo);

I} A E| 4

System.out.println("userinfo username=" + userinfo.getUsername());
Thread.sleep (2000) ;

}
Brafra R b 9-23 Fin. o
BITERRABENE, WARRLETH, B A E I —ZE Saamma
gk,
X ‘f\"-‘%
BE 2 Run2. java fUAS 0T - B 9-23 EfTEER

package test.run;
import java.util.concurrent.ForkJoinPool;

import myrunnable.MyRunnable;
import entity.Userinfo;

public class Run2 {

public static void main(String([] args) throws InterruptedException ({
Userinfo userinfo = mew Userinfo();
MyRunnable runnable = new MyRunnable (userinfo) ;

ForkJoinPool pool = mnew ForkJoinPool () ;

pool.submit (runnable, userinfo);

Thread.sleep (2000) ;

I LE#EHR sleep TdrAE, B AT o E A HE

I A AT B B T A T AR M BLAT P nul 1 B 1

System.out.println("userinfo username=" + userinfo.getUsername());
Thread.sleep(2000) ;

}

P T 4 RnE 9-24 Fiw .

RINENE, (BREFERA —LmE, it sleep() HIBT[EIF
ANEEELIEMIAAE , PN ARHIGE Task 4B 5 TSR B L /0RHE], Tk
A5 4N Run3.java iR .

== 7]

username - EAE

K 9-24 EfT45R
package test.run;
import java.util.concurrent.ExecutionException;

import java.util.concurrent.ForkJoinPool;
import java.util.concurrent.Future;
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import myrunnable.MyRunnable;
import entity.Userinfo;

public class Run3 {

public static void main(String[] args) throws InterruptedException,
ExecutionException {
Userinfo userinfo = mnew Userinfo();
MyRunnable runnable = new MyRunnable(userinfo);

ForkJoinPool pool = mew ForkJoinPool();

Future<Userinfo> future = pool.submit (runnable, userinfo);
System.out.println(future);

I B E A A7 R future.get ()

N BEH get () FEZHERR

System.out.println("userinfo username=" + future.get () .getUsername()):;

}

B BEIT4 R A 9-25 frw.

Java. ui
CERE RS
userinfo username=1EAI{H

& 9-25 BiTHER

9.9.8 5% public <T> List<Future<T>> invokeAll(Collection<? extends
Callable<T>> tasks) AYfEF

77 public <T> List<Future<T>> invokeAll(Collection<? extends Callable<T>> tasks) E.A
BH ZEAFE o

B #F5 R method15 1) Java W H , B2 MyCallable java fLASUNT

package mycallable;

import java.util.concurrent.Callable;

public class MyCallable implements Callable<String> {
private long sleepValue;

public MyCallable(long sleepValue) ({
super () ;
this.sleepValue = sleepValue;

@Override
public String call() throws Exception {
try {
System.out.println(Thread.currentThread() .getName() + " sleep"
+ sleepValue + " nowTime: " + System.currentTimeMillis());
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Thread.sleep(sleepValue) ;

} catch (InterruptedException e) ({

e.printStackTrace() ;
}
return " K RARKEME *;
}
ZFT2E Test.java fAASHNF :

package test;

import java.util.ArrayList;
import java.util.List;

import java.util.concurrent.ExecutionException;

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

import mycallable.MyCallable;
public class Test
public static void main(String[] args)

try {
List list = new ArrayList();

{

9.9.9 7% public void shutdown() BI{#EFH
£ 4 Fr N method8 ) Java T H , G &#%k

}

BFFiElT

LR NP 9-26 firm .

list.add (new MyCallable (5000));
list.add (new MyCallable (4000)) ;
list.add (new MyCallable(3000));
list.add(new MyCallable(2000));
list.add (new MyCallable(1000));

ForkJoinPool pool = mew ForkJoinPool () ;

List<Future<String>> listFuture = pool.invokeAll(list);

for (int i = 0; i < listFuture.size(); i++) {

System.out.println(listFuture.get(i).get() + " nowTime; "

+ System.currentTimeMillis());

}

} catch (InterruptedException e) {

e.printStackTrace() ;

} catch (ExecutionException e) {

e.printStackTrace () ;

AR EH novTime: 1435112089093
i@ﬁ nowTime: 1435112089093
B EI{H nowTime: 1435112089093
H nouTime: 1435112089093
AIREH nowTime: 1435112089093

ForkJoinPool-1-worker-3 sleepl000
ForkJoinPool-l-worker—-1 sleep5000
ForkJoinPool-1-worker-4 sleep3000
ForkJoinPool-l~-worker-2Z sleep2000
ForkJoinPool-1-worker-3 sleep4000

nowTime:
nowTime:
nowTime:
nowTime:
nowTime:

1435112084093
1435112084093
1435112084093
1435112084093
1435112085093

MyRunnablel.java fCRSH0F & 9-26 iE

S

1T

GiR
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package myrunnable;

public class MyRunnablel implements Runnable {
public void run() {

try {
System.out.println("begin " + Thread.currentThread() .getName ()

+ " " + System.currentTimeMillis());
Thread.sleep(4000) ;
System.out.println(" end " + Thread.currentThread() .getName ()
+ " " + System.currentTimeMillis());
} catch (InterruptedException e) {
e.printStackTrace() ;

}

iZ172 Testl java {SHS 0T .

package test;

import java.util.concurrent.ForkJoinPool;

public class Testl {
public static void main(String[] args) throws InterruptedException {
ForkJoinPool pool = new ForkJdoinPool();
System.out.println("main end!");

}

BB TR anE 9-27 iR,
BIFIEFTETEN “main end!” J5 3EFR ST BPGY 5% i
IZFTE Test2.java (CIBANTF . 9-27 BfTHER

in end!

package test;

import java.util.concurrent.ForkJoinPool;
import myrunnable.MyRunnablel;

public class Test2 {
public static void main(String[] args) throws InterruptedException {

MyRunnablel myRunnable = mnew MyRunnablel () ;
ForkJoinPool pool = new ForkJoinPool();
pool.submit (myRunnable) ;
Thread.sleep(1000) ;
pool.shutdown() ;
System.out.println("main end!");
Thread.sleep (Integer.MAX_VALUE) ;

} main end!'
) end ForkJoinPool-1-worker-1 1432174872234

begin ForkJoinPool-1-worker-1 1432174868234

BFEfTa8RimE 9-28 fias. B 9-28 EITHER
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WIZTTEE KR, VA shutdown() ke (SR RiETT, HEIGR,
15472 Test3.java fCASUNF

package test;
import java.util.concurrent.ForkdJdoinPool;
import myrunnable.MyRunnablel;

public class Test3 |
public static void main(String[] args) {

try {
MyRunnablel myRunnable = new MyRunnablel () ;
ForkJoinPool pool = mnew ForkdJoinPool () '
pool.submit (myRunnable) ;
Thread.sleep(1000) ;
pool.shutdown () ;
pool.submit (myRunnable) ;
System.out.println(*main end!");
Thread.sleep (Integexr .MAX_VALUE) ;

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

}

B T4 A 9-29 Fos .
FHEBia T e HRED EeaYS%, UBHXT ForkJoinPool Xt42 i M shutdown() J5#: /5 Fi-iL
TES MR, HEOMD EH% T, MEESTHEABRTSLEsSE T, ST

MR FRFR “end” WAL, (MUETEIT “begin” .
KT B 1L AE S pool JEHHEATAESS, AT LA A —1> J0 0 K fiff i AR o 4/ D St % i)
YL, B Testd java 25, fRAZUNF .

package test;

import java.util.concurrent.ForkJoinPool;
import myrunnable.MyRunnablel;

public class Testd {

public static void main(String[] args) {
try {
MyRunnablel myRunnable = new MyRunnablel();
ForkJoinPool pool = new ForkJoinPool();
pool.submit (myRunnable) ;
Thread.sleep(1000);
pool.shutdown() ;
if (pool.isShutdown() == false) {
pool.submit (myRunnable) ;

}
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System.out.println(*main end!");

Thread.sleep (Integer.MAX_VALUE) ;
} catch (InterruptedException e) {

e.printStackTrace() ;

}

)
BIFZfTE R A 9-30 FizR

Exception in thread "main” jsva.util.concurrent.RejectedExecutionException begin ForkJoinPool-1-worker-1 1434682476359
at jeva, util. consureent. FockioinPoo |, forkicSubmit (ForkdoinPool . java: 1533 main end'
java. LCTBCME . s =y ¢ . 3
AT Java.ut xqun urrent . VoskloinPool. swm; ¢ (ForkJoinPool. java: 1628) end ForkJoinPool-1-worker-1 1434682480359
At teat. Teszd . main (Testd. java:17)

¥ 9-29 ZfT4hH [# 9-30 Efr4EH

R B A P, MRS ERINITEN T4 “end”
81 AR A AT A& B — AN /NS, 82 shutdown() 77 A BA R ITAOSUR , st
shutdown() /7% i || MyRunnablel java J$ (1) sleep() J7 #3584 &4 Pl 7% o

9.9.10 73i% public List<Runnable> shutdownNow() H9{#F
B ZFR A method9 1 Java T H, £IE MyRunnablel java LR I0F

package myrunnable;

public class MyRunnablel implements Runnable {
public void run() {
try {
for (int i = 0; i < Integer.MAX_VALUE; i++) ({
String newString = new String();
Math.random() ;
Math.random() ;
Math.random() ;
Math.random() ;
Math.random() ;
Math.random() ;

if (Thread.currentThread().isInterrupted() == true) {
System.out.println(" FHE A TR, RFEEHT! ) ;
throw new InterruptedException();
}
}
System.out.println(" EHKHTEK! ");
} catch (InterruptedException e) {
System.out.println (" # X\ catch B 7 H#4% ) ;
e.printStackTrace() ;
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A2 MyRunnable2. java {CHSUNF .

package myrunnable;

public class MyRunnable2 implements Runnable {
public void run() {

for (int i = 0; i < Integer.MAX_VALUE / 100; i++) {
new String();
Math.random() ;
Math.random/() ;
Math.random() ;
Math.random() ;
Math.random() ;
Math.random() ;

}

System.out .println(" #FHRITK! ") ;

}
BT Test0.java fAASUNTF

package test;

import java.util.concurrent.ForkJoinPool;

import java.util.concurrent.LinkedBlockingDeque;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

import myrunnable.MyRunnablel;

public class Test0 {
public static void main(String[] args) throws InterruptedException
MyRunnablel myRunnable = mew MyRunnablel () ;
ForkJdJoinPool pool = new ForkJdoinPool () ;
pool.submit (myRunnable) ;
Thread.sleep(2000) ;
pool.shutdownNow () ;
System.out.println("main end");
Thread.sleep (Integer.MAX_VALUE) ;

}
BFEfraERmE 9-31 i,

myrunnab e, NyRunosh Led . cun (ByRunnablel . java:17)

at java.utll.concurrent.forkfotuTaskiidaptedRunnab e . exec (ForkdoinTask, java:1265)

at javae.util.concurrent.ForkioinTask.dokxeo (YorkJoinTask. Java:334)

at java.util.concurcent.Forkfoinlorker Thread, execTask (ForkJoinVWorkerThread. java: 604
at Java.ut Ll.concutrent .ForkdoinPock.scan (ForkJoinPool. java: 784)

ar jave.util,concurcent,ForkioinPool. vork (ForkJoinPool, java: 646}
ar java.util.copcurcent, Forkjoinvor key Thyead, cun (ForkJoinWorkerThread. java:198)
Lag

& 9-31 BITHR
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EA7 Testl java (RESUNF

package test;

import java.util.concurrent.ForkJoinPool;
import myrunnable.MyRunnablel;

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

MyRunnablel myRunnable = new MyRunnablel () ;
ForkJoinPool pool = new ForkJdoinPool () ;
pool.submit (myRunnable) ;
Thread.sleep(2000) ;
pool.shutdownNow () ;
pool.submit (myRunnable) ;

}
BFB Ta R 9-32 fR.

l:urn;uen T thress tmain® TEFOCH OB WP B 11
catcnP B T %
jave, util.concurrent . RejectedExecutionException
at java.util.concurrent.ForkfoiuPool.forkizSubmt (ForkJoinPool. java: 1533)
&L Javs.util.copeurrant . forgicknPocl.submit (ForkJoinPool. java: 1628)
at tesy, Test i, mnin(Testl.java:id)
ava. lang. InterruptedException
A myrunnable. HyRupnab el run (ByRunnablel. Java: 17)
ar java.utyl cUreELe oinTaskiiduptedBunnsble, axe: (ForkJoinTask. java: 1265
cloinTask.do¥xac (ForkJoinTask.java:334)

P 9-32 BEfTER
BT Test2 java fAFSUNTF .
package test;
import java.util.concurrent.ForkJoinPool;
import myrunnable.MyRunnable2;

public class Test2 {
public static void main(String[] args) throws InterruptedException ({

MyRunnable2 myRunnable = new MyRunnable2 () ;
ForkJoinPool pool = mew ForkJoinPool () ;
pool .execute (myRunnable) ;
Thread.sleep(1000);
pool .shutdownNow () ;
System.out.println("main end!");
Thread.sleep (Integer .MAX_ VALUE) ;

}

BB R A 9-33 AR,
BT Test3 java {LHBUNF «

B’ 9-33 BITEER
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package test;
import java.util.concurrent.ForkJoinPool;
import myrunnable.MyRunnable2;

public class Test3 {
public static void main(String[] args) throws InterruptedException {

MyRunnable2 myRunnable = mew MyRunnable2();
ForkJoinPool pool = nmew ForkJoinPool () ;
pool.execute (myRunnable) ;
Thread.sleep(1000);
pool.shutdownNow () ; / R E —AZF# List
pool.execute (myRunnable) ;
System.out.println("main end!");
Thread.sleep(Integer.MAX_VALUE) ;

/l shutdown:
HEAESEFETHEER,
I # X P B A AHA B AL IATHH#M E RejectedExecutionException # %o

/| shutdownNow % 4 isInterrupted() ==true ¥|# :

/1 SLE L S AT EAPAT S

/I K EAE L E A FHESPIATHME RejectedExecutionException %
/l shutdownNow % %44 isInterrupted() ==true #/# :

N ENMESEFETHEE R

I ¥k B BB LA EHESBIAITHMH RejectedExecut ionExcept ion %

}
BFEfTE S mE 9-34 fiR,

Exception in thresd “main® java.util.concurrent.PejectedExecutionException
JoinPool . forkorSubmit (ForkJoinPool, java: 1533)
inPool.execute (ForkdoinPool. java: 1570)

ava:lq)

ar java.util,concurrenc.Fork
ar rest Testd.main(Test

9.9.11 JiZXisTerminating() ¥ isTerminated() BYfEF
BN Z PR A method10 [ Java T H , A& Runl.java {UFSANF ;

package test.run;

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

public class Runl {
public static void main(String[] args) throws InterruptedException,
ExecutionException {
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Runnable runnable = new Runnable() {
@Override
public void run() {
for (int i = 0; i < Integer.MAX_VALUE / 100; i++) {
String newString = mnew String();
Math.random() ;
Math.random() ;
Math.random/() ;
Math.random() ;
Math.random() ;
Math.random() ;

¥

ForkJoinPool pool = mnew ForkJoinPool () ;
ForkJoinTask task pool.submit (runnable) ;
Thread.sleep(500) ;

System.out.println(*A=" + pool.isTerminating());
pool.shutdown () ;

System.out.println("B=" + pool.isTerminating());
System.out.println(task.get());
Thread.sleep(1000) ;

System.out.println("C=" + pool.isTerminated());

n

}

P74 RN 9-35 FiR. 935 BATHR

i R BT A, i shutdown() 773556 pool 22 Hij, isTerminating() 77 % iR
[H{E—E 2 falseo

£ Run2. java S AT .

package test.run;

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

public class Run2 {
public static void main(String[] args) throws InterruptedException,
ExecutionException ({
Runnable runnable = new Runnable() {
@0Override
public void run() {
for (int i = 0; i < Integer.MAX VALUE / 100; i++) {

String newString = mew String();
Math.random() ;
Math.random() ;
Math.random() ;
Math.random() ;
Math.random() ;
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Math.random() ;

4

ForkJoinPool pool = new ForkJoinPool () ;
ForkJoinTask task pool.submit (runnable) ;
Thread.sleep(500);

System.out.println("A=" + pool.isTerminating());
pool.shutdownNow () ;

System.out.println("B=" + pool.isTerminating()):;
System.out.println(task.get());
Thread.sleep(1000) ;

System.out.println("C=" + pool.isTerminated());

}
BFiafT 4 R mE 9-36 i

|A=false
[Exception in thread "main” B=true
java.util.concurrent.CancellationException
at java.util.concurrent.ForkJoinTask.get (ForkdoinTask. java:940)
at test.run.RunZ.main(Run2. Java:31)

& 9-36 mITHR

W&, S A5 T — java.util.concurrent.CancellationException 5% {5 8., ¥l %
P H shutdown(), P get) HEA BT H, MY shutdownNow(), i get)
2 L5 % CancellationException, 58 J5 % shutdown() 55 shutdownNow() 7EXT get() J7#:#
AbFRFT R ERA—FER,

fE2 Run3.java fRESHNF :

package test.run;

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

public class Run3 {
public static void main(String[] args) throws InterruptedException,
ExecutionException {
Runnable runnable = new Runnable() {
@Override
public void run() {
for (int i = 0; i < Integer.MAX_VALUE / 100; i++) {

String newString = new String();
Math.random() ;
Math.random() ;
Math.random() ;
Math.random() ;
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Math.random() ;
Math.random() ;

}i

new ForkJoinPool () ;
pool.submit (runnable) ;

ForkJoinPool pool
ForkJoinTask task
Thread.sleep(500);
System.out.println("A=" + pool.isTerminating()):
pool .shutdownNow () ;

System.out.println("B=" + pool.isTerminating());
Thread.sleep(30000) ;

System.out.println("C=" + pool.isTerminated());

1

}
BIFEfTa R A 9-37 .

9.9.12 75i% public boolean isShutdown() B9
IE 4 FRA method11 (19 Java Wi H , 5472 Runl java {CASUNF

package test.run;
import java.util.concurrent.ForkJoinPool;

public class Runl {
public static void main(String[] args) throws InterruptedException {
Runnable runnable = new Runnable() {
@Override
public void run() |
try {
System.out.println(" T 7! begin *
+ Thread.currentThread() .getName()) ;
Thread.sleep(1000) ;
System.out.println (" $TH 7! end "
+ Thread.currentThread() .getName()) ;
} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace() ;

Y;

ForkJoinPool pool = new ForkJoinPool{() ;
pool.execute(runnable) ;
System.out.println("A=" + pool.isShutdown());
pool.shutdown() ;

Thread.sleep(5000) ;

System.out.println("B=" + pool.isShutdown());
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PPz T4 Rk 9-38 Fim.
1% 2T T o
Bl 2 4 F% K method12 #J Java i H, iZ 473 Runl.java

=false

ﬁﬁgﬁu_F . H EPT! begin ForkJoinPool-i-worker-1
. HTER T ! end ForkJoinPool-l1-worker-1
B=true

package test.run;

) , A P 9-38 BfT4ER
import java.utill.concurrent.ForkJoinPool;

public class Runl {
public static void main(String[] args) throws InterruptedException {
Runnable runnable = new Runnable() {
@Override
public void run() (
try {
System.out.println(" #3Tf#H 7! begin *
+ Thread.currentThread () .getName());
Thread.sleep(1000) ;
System.out.println(" $TH 7! end "
+ Thread.currentThread() .getName()) ;
} catch (InterruptedException e) {
e.printStackTrace();

}i

ForkJoinPool pool = new ForkJoinPool () ;
pool.execute (runnable) ;
System.out.println("A=" + pool.isShutdown()):
pool.shutdownNow () ;

Thread.sleep(5000) ;

System.out.println("B=" + pool.isShutdown());

}
BRIP4 A ME 9-39 FiR.

A=false

HTEP T ! begin ForkJoinPool-1-worker-1

ava. lang. InterruptedException: sieep intercupted
at jsva.lsny, Thresd.slesp (Native Nethod)
at test.cun.Bunlfl.rus{Runl.java:13)
at Java, util.concurcent.FerkloinTesk? Adaptediunnab le exec (ForkdoinTask. Java: 1265)
ac jave.ut Ll concurrent ForkdoinTask. doExec (ForkJoinTask. java:334)
at jave.util,concurrent.forkdoin¥ockerThread. execTask(ForkJoinWorkerThread. java: 604)
at jeva.ut ncurcent. Forkioinfool, scan(ForkJoinPool . Java: 784)

seoucurTent  ForkJoinPool, sork (ForkdoinPool. Java: 646)

1i.concurrent . For kdo La¥orkerThread. run (ForkdoinNorker Thread. java:398)

B=true

& 9-39 EiT4sER

{E% #8217, W T shutdownNow() 77 i 7EIRACHS PN H T interrupt() ##, FrlA
interrupt() /758 %) sleep() i “java.lang.InterruptedException: sleep interrupted” 53 .
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S Callable 3201, WG ZAd A Future %4209 get() HikikiS 7% .

9.9.13 753% public boolean awaitTermination(long timeout, TimeUnit unit) H9fsEF3
75 ¥ awaitTermination(long timeout, TimeUnit unit) i F J& %5 5 Tt 8 84 5% 1) S (< 1sf []

HAT BRI _
BE 2 FR N method13 ) Java i H, f]E3E MyRunnablel java fCASU0T

package myrunnable;

public class MyRunnablel implements Runnable {
public void run() {

try {
System.out.println("begin " + Thread.currentThread() .getName/()

+ " " 4 System.currentTimeMillis());

Thread.sleep(4000) ;
System.out.println(" end " + Thread.currentThread().getName ()

+ " " 4+ System.currentTimeMillis());
} catch (InterruptedException e) {
e.printStackTrace() ;
}

}
£ MyRunnable2 java fCES 1 F .

package myrunnable;

public class MyRunnable2 implements Runnable {
public void run() {
try (
Thread.sleep(5000) ;
} catch (InterruptedException e) {
e.printStackTrace() ;

}

}
15472 Testl java {CRSHN T .

package test;

import java.util.concurrent.ForkJoinPool;
import java.util.concurrent.TimeUnit;

import myrunnable.MyRunnablel;

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

MyRunnablel myRunnable = new MyRunnablel();
ForkJoinPool pool = mew ForkJoinPool () ;
pool .execute (myRunnable) ;
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System.out.println("main begin ! " + System.currentTimeMillis());
System.out.println(pool.awaitTermination(10, TimeUnit.SECONDS)) ;
System.out.println("main end ! " + System.currentTimeMillis());

/L H W awaitTermination () 7 B4 84N

}
a4 R 9-40 Fk .

main begin ' 1432176250187

ﬁ[ﬁ]ﬁﬂﬂj false ﬁi{{%f&#‘&ﬁﬁ%?&o begin ForkJoinPool-1-worker-1 1432176250187

end ForkdJoinPool-1-worker—-1 1432176254187

ig?_—]:;s TeStz .j ava ft%ﬂu T ) false

main end ! 1432176260167

package test;
Bl 9-40 BATHEH

import java.util.concurrent.ForkJoinPool;

import java.util.concurrent.TimeUnit;

import myrunnable.MyRunnablel;

public class Test2 {

public static void main(String[] args) throws InterruptedException {
MyRunnablel myRunnable = new MyRunnablel();
ForkJoinPool pool = new ForkJoinPool () ;
pool.execute (myRunnable) ;
pool.shutdown () ;
System.out.println("main begin ! " + System.currentTimeMillis());
System.out.println(pool.awaitTermination(10, TimeUnit.SECONDS)) ;
System.out.println("main end ! " + System.currentTimeMillis());
/| X% awaitTermination (10, TimeUnit.SECONDS) kA :
I %% %4 10 %, Wk ZHE 108

}
BEFFE T4 R NA 9-41 Fizs

main begin ! 1432176295437

Eeq:n ForkJoinPool-l-worker-1 1432176295437
end ForkdJoinPool-1-worker-1 1432176299437

true

main end ! 1432176299437

B 9-41 EiTHH

H & main begin il main end Z [B] {225 4 7>, R EHEFTED true, fCERALSMAE 4 BG
4, FTLL awaitTermination(long timeout, TimeUnit unit) E454 shutdown() 7 #:#E T
BT Test3 java LIS TITF .

package test;

import java.util.concurrent.ForkJoinPool;
import java.util.concurrent.TimeUnit;
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import myrunnable.MyRunnable?2;

public class Test3 {
public static void main(String[] args) throws InterruptedException {

MyRunnable2 myRunnable = new MyRunnable2 () ;

ForkJoinPool pool = new ForkJoinPool () ;

pool.execute (myRunnable) ;

pool.shutdown () ;

System.out.println("A=" + pool.awaitTermination(l, TimeUnit.SECONDS)
+ " " 4+ System.currentTimeMillis());

System.out.println("B=" + pool.awaitTermination(l, TimeUnit.SECONDS)
+ " " 4+ System.currentTimeMillis());

}

FBFZITE R AE 9-42 BR .
BT Testd.java (LA AN T .

A=false 1432176332656

=false 1432176333656

package test;

E 9-42 EITHR

import java.util.concurrent.ForkJoinPool;
import java.util.concurrent.TimeUnit;

import myrunnable.MyRunnablel;

public class Test4d
public static void main(String[] args) throws InterruptedException {

MyRunnablel myRunnable = new MyRunnablel () ;

ForkJoinPool pool = nmew ForkJoinFool () ;

pool.execute (myRunnable) ;

pool.shutdown () ;

System.out.println(System.currentTimeMillis());

System.out.println(pool.awaitTermination(Integer.MAX VALUE,
TimeUnit .SECONDS)

+ " " 4 System.currentTimeMillis() + " AHMELHFHTZE! );
System.out.println(System.currentTimeMillis());

}

B izfras R anE 9-43 Fiok .

1432176365859

begin ForkJdoinPool-1-worker-1 1432176365859
end ForkJoinPool-l1-worker-1 1432176369859

true 1432176369859 EHEEATER:!

1432176369859

’E 9-43 EfT45R

9.9.14 J3i% public <T> T invoke(ForkJoinTask<T> task) HI{sFH
BE 2 RN method14 () Java BT H , f)#3E MyRecursiveAction. java fUFSHNITF -
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package myaction;

import java.util.concurrent.RecursiveAction;

public class MyRecursiveAction extends RecursiveAction {
@Override

protected void compute() {
System.out .println("ThreadName=" + Thread.currentThread() .getName()):;

}

B3 & MyRecursiveTask.java fCFS 41 F -

package mytask;

import java.util.concurrent.RecursiveTask;

public class MyRecursiveTask extends RecursiveTask<String> {
@Override

protected String compute() {
return " HEZRFEE " ;

}

15172 Testl java fCASHIF :

package test;

import java.ﬁtil.concurrent.ForkJoinPool;
import myaction.MyRecursiveAction;

public class Testl {
public static void main(String(] args) throws InterruptedException {
MyRecursiveAction action = new MyRecursiveAction();
ForkJoinPool pool = new ForkJoinPool () ;
pool.invoke (action) ;

3 : " : 1 (@) [Java i?f T

Eﬁ@ﬁ#%ﬁﬂ 9-44 Fﬁ/i: h eame-orlcﬂo iool—l—worer—l
A No

1B472 Test2.java fUHSANTF »

Fl 9-44 E{T4ER
package test;

import java.util.concurrent.ForkJoinPool;

import mytask.MyRecursiveTask;
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public class Test2 {
public static void main(String[] args) throws InterruptedException {
MyRecursiveTask action = new MyRecursiveTask() ;
ForkJoinPool pool = nmew ForkJoinPool () ;
String returnString = pool.invoke(action);
System.out.println(returnString) ;

}

a5 R 9-45 Fiios .

7 % execute(task). submit(task) UL & invoke(task) #B 1] LA 7E 5 25 A B b $RATAE 55,
FEBEMIE, 7% invoke() ZPHLEM, M EAIEMA LR XHIILLRFH, execute(task) 2
PATIE S, WAREE, T submit(task) J7 %A R FIME, iR [ {H 2 A2 ForkJoinTask, #HH
9 [M{E R, 75 % {d ] ForkJoinTask %} 4 i) get() 7 ¥, i invoke(task) Fl submit(task) 75 ¥
—HEEEA IR EIEA I EE, XK HIEERE invoke(task) 772 B4R BIE TR ], A RET
ForkJoinTask X411 get() ik,

X3RRI

F 9-45 @fraER

pool .execute (task) ;

// public void execute (ForkJoinTask<?> task)

pool.submit (task) ;

/[l public <T> ForkJoinTask<T> submit (ForkJdoinTask<T> task)
/l task.get () ;

pool.invoke (task) ;

/l public <T> T invoke (ForkJoinTask<T> task)

9.9.15 U5t pool AP

RARME T 25T Bk ST 55 M KRS

Q Jri% getParallelism(): KGIFATHEUER, 5 CPU BN EEA X,

Q Jrik getPoolSize(): FRIFATF M AI K/

Q ' getQueuedSubmissionCount(): HUiS B 2842 30 (H i AR B PA T AT 55 B0
Q /¥ hasQueuedSubmissions(): FIWi A EEBAH K PATHES ;

Q ¥ getActiveThreadCount(): K IE UL B

Q /7 getQueuedTaskCount(): FRAHE 55 19 8%

Q Ji: getStealCount(): FK1HAT 87 94T 515K

Q /¥ getRunningThreadCount(): K3 IE7EET 11 HATEPHLIER A T MR R 4L
Q 757 isQuiescent(): FIWHE 55t 2 & 80 AR AT S HPRE.

AT RUEX ST EREH], 1T H methodl6.

B &2 MyRecursiveTask 1 .java fCASUIF
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package mytask;

import java.util.concurrent.RecursiveAction;

public class MyRecursiveTaskl extends RecursiveAction {

protected void compute() {
try (

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

Thread.sleep(1000) ;

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

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

}

% Runl_1.java fCANF .

package test.run;

import java.util.concurrent.ForkJoinPool;
import mytask.MyRecursiveTaskl;

public class Runl_1 {

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

MyRecursiveTaskl task2
MyRecursiveTaskl task3
ForkJoinPool pool = new ForkJoinPool ();
pool.submit (taskl) ;
pool.submit (task2) ;
pool.submit (task3);

I

It

new MyRecursiveTaskl();
new MyRecursiveTaskl () ;

System.out.println (" #47# getParallelism()=" + pool.getParallelism()
+ " &% K/ getPoolSize()=" + pool.getPoolSize());

pool.shutdown() ;

do {

} while (!pool.isTerminated());
System.out.println("main end!");

}

B ia T4 R anE 9-46 Fin .
2 Runl_2.java fRRSUIF

package test.run;
import java.util.concurrent.ForkJoinPool;

import mytask.MyRecursiveTaskl;

gin=ForkJoinPool-1-worker-1
T gerparalieliom() =4 HEHI Pgerpooisize() =
begin=ForkJoinPool-1-worker-3
pegin=ForkJoinPool-1-worker-2
end=forkjoinPool-1-worker-3
end=ForkjoinPool-1-worker-1
nd nPool-1 ker-2
fvain end!

[ 9-46 BfTEER
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public class Runl_2 {

}

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

MyRecursiveTaskl taskl = null;

ForkJoinPool pool = new ForkJoinPool () ;

for (int i = 0; i < 50; i++) |
taskl = new MyRecursiveTaskl () ;
pool.submit (taskl);

}

Thread.sleep(50) ;

System.out.println("getParallelism()=" + pool.getParallelism()

+ " getPoolSize()=" + pool.getPoolSize()

4o

do {
} while (!taskl.isDone());

BT R 9-47 i

" getQueuedSubmissionCount ()="
pool.getQueuedSubmissionCount () + " hasQueuedSubmissions()="
pool.hasQueuedSubmissions()) ;

begin=ForkJoinPool-1-worker-1
begin=ForkJoinPool-1-worker-4
begin=ForkioinPool-1-worker-3
begin=ForkJoinPool-1-worker-2

jgetParallelism() =4 getPoolSize () =4 ount () =46

asions () =trud

end=ForkJoinPocl-1-worker-2
end=ForkJoinPool-1-worker-1

1-1 4
begin=ForkjoinPool-1-worker-4
end=ForkloinPool-1-worker-3
begin=ForkJoinPool-1-worker-1
g nPool-1 2
pegin=ForkdoinPool-1-worker-3
end=ForkloinPool-1-worker-2
end=ForkJoinPool-1-worker-3
end=ForkJoinPool-1i-worker-1

K 9-47 BITHR

2 MyRecursiveTask2.java fXFSUNF ;

package mytask;

import java.util.concurrent.RecursiveTask;

public class MyRecursiveTask2 extends RecursiveTask<Integer> {

private int beginPosition;
private int endPosition;

public MyRecursiveTask2 (int beginPosition,
super () ;
this.beginPosition = beginPosition;
this.endPogition = endPosition;

protected Integer compute() {
Integer sumValue = 0;
if ((endPosition - beginPosition) > 2)

int endPosition)

303
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int middleNum = (endPosition + beginPosition) / 2;
MyRecursiveTask2 leftTask = new MyRecursiveTask2 (beginPosition,
middleNum) ;

MyRecursiveTask2 rightTask = new MyRecursiveTask2 (middleNum + 1,
endPosition) ;

leftTask. fork() ;
rightTask. fork() ;

Integer leftvValue = leftTask.join();
Integer rightValue = rightTask.join();

return leftValue + rightValue;

} else {
int count = 0;
for (int i = beginPosition; i <= endPosition; i++) {
count = count + 1i;
}
return count;

}

ﬁﬁﬁﬂ@ﬁ‘ﬁ%ﬁm 24 fork() TTEERMRAES . RHSERBIEKENEENR, ART
BB TRCR .
2§ Run2.java {CHS40°F .

package test.run;

import java.util.concurrent.ForkJoinPool;
import mytask.MyRecursiveTask2;

public class Run2 {

public static void main(String[] args) throws InterruptedException {
MyRecursiveTask2 task = new MyRecursiveTask2(1l, 900000);
ForkJdoinPool pool = mew ForkJoinPool () ;
pool.submit (task) ;
do
System.out.println("getParallelism()=" + pool.getParallelism()
+ " getPoolSize()=" + pool.getPoolSize()
" getActiveThreadCount ()=" + pool.getActiveThreadCount ()
* getQueuedTaskCount ()=" + pool.getQueuedTaskCount ()
getStealCount ()=" + pool.getStealCount ()
" getQueuedSubmissionCount ()="
pool.getQueuedSubmissionCount ()
" getRunningThreadCount ()="
+ pool.getRunningThreadCount ()) ;
} while (!task.isDone());

+ 4+ o+ o+ 4+
s
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getPoolSize() ~9148
getPoolSize () =5148
getPoolSize () »9146
getPoolSize () =9148
getPoolSige () =9148
getPoolSize () =9148
getPoolSize () 5148
getPooliSize () =9149
getPooiSize () ~9148
getPoolSize () ~2149
gatPooliSize () »9149
getPoolSize () =9149
getPoolSize () ~9149
getPooldize () *9149
gmtPooiSize () =9149
getPoolSize () #9150
gecPoolSize () =9150
g=tPooiSize () =9150
getPoolSige () =9150
getPoolSize () =9150
getPooiSize () =9150
getPooiSize () =9150
getPoolSize () 9150
getPoolSize () =9151
getPooldize () =9151
getPoalSize () =9151
getPoclSize () =9154
getPoolSize () 9155
gecPoolSize () 9155
getPooiSize () =91S5
getPoolSize () =9155
getPoolSize () =9155
gecPoo1Size () =9155
getPooldige () =9155
gerPoolSice () =9155
getPoolSize () =9156
getPoolSize () =9156
getPoolSize () =9156
getPoolSize () =156
getPoolSize () 9156
getPoolSize () =0156
getPoolSize () =9156
gerPoolSize () =9156
getPoolSize () =9157
getPociS1ze () =9157
getPooldize (] =9157
getPoolSize () =9157
getPoolSize (] =9157

getdctiveThreadCount () =S148
getActiveThrasdCount () =9148

get

getLueuRdTasKCOURE () 4792
getQueusdTaskCount () =4792

()=9148

(y=4792

gerActiveThreadCount () 9148
getdctiveThreadCount () =9148
getActiveThreadCount () »9148
gethctive’ unt () #8148

getQuenedTaskCount () =4792
getQuededTaskCount () *4792
getQueusdTaskCount () =4792

getStealCount () =0
getStealCount () =0
get3tealCount () =0
getStealCount () =0
getStealCount () =0
getStealCount () =0

getictiveThreadCount () =9149
getictiveThreadCount () #9149

{)=4793
getQueuedTaskCount () =4793
getQueuedTaskCount () =4793

StealCount () =0
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GECQUAUSAS DN S8 LONCOURE (] =0

1onCount () =0

getRunningThreadCount () =1

0n=1

=0

ngThe =1

()=0
getQueusdSummiasionCount () =0

=1
gerRunningThreadCount () =1

s=ionCount () =0

getStealCount () =0
getStealCount ()=0

ount () =0

getRunningThr =1
getfunningThreadCount () =1

asionCount () =0
getQueusdSubwi ssioncount () =0

get 0=1

getRunningThreadCount () =1

getactiveThreadCount () *2149 it ()=4793 1Count () =0 asionCount () =0 get JThreadCount () =1
getictiveThreadCount () =9149 getQueusdTaskCount (] =4793 getStealCount (120 ssionCount () =0 gThraadCount () =1
getictive’ ‘ount () =9149 ount () *4793 get3tealCount (}=0 ssionCount () =0 e {)=1
getict ount () =9149 unt () =4793 gecStealCount () =0 (=0 ger 0=1
gethct unt () =9149 ant () =4793 1Count () =0 € () =0 =1
getact unt () =9149 1)=4793 getStealCount ()=0 n=a =1
getictiveThreadCount () =9150 sunt () =4794 1Coune () =0 ount () =0 gThreadCount () ~1
gecictiveThreadCount () =9150 getQueuedTaskCount () =4794 getStealCount()=0 gerQueuedSubmissionCount () =0 getRunningThreadCount ()=1

getActiveThreadCount () =9150 getQueuedTaskCount () 4794 getStealCount()=0 g nCount (]=0 get ThreadCount () =1

tAct T () =2150 ount () =4794 getStealCount () =0 aunt () =0 JThreadCount () =1
getActiveThe 1)=9150 ount () =4794 getStealCount ()=0 getQueuedSubmissionCount () =0 getRunningThreadCount ()=1
getActiveThreadCount () *9150 getQueusdTaskCount ()=4794 gecStealCount ()=0 onCount () =0 T =1
gethctiveTh ()=a150 unt () =4794 getStealCount () =0 onCount (] =0 ge n (=1
getActiveThreadCount () =91S0 getQueuedTaskCount () =4794 getStealCount ()=0 g {1=0 ount () =1
getActiveThreadCount () =9151 getQueuedTaskCount ()=4793 getStealCount ()=0 o asionCount () =0 =1
getictiveThreadCount () *9151 getQueuedTaskCount ()=4793 getStealCount ()=0 ionCount () =0 get T n=1
getActiveThreadCount () =9151 getQueusdTaskCount () =4793 getSteallount () =0 onCaunt {} =0 gThreadCount () =1

Aot () =9154 ount () =4793 5 1c ()=0 (=0 gThreadCount () =1
getActiveThreadCount () =9155 getQuevedTaskCount |) =4793 gerStealCount () =0 getQueuedSubmissionCount () =0 getRunningThreadCount ()=1
@getActiveThreadCount () =9155 getQueucdTaskCount () =4793 getStealCount()=0 g it () =0 gTh t()=1
getAct iveThr ()=9155 ount () =4793 getStealCount () =0 getQueusdSubmissionCount () *0 getRunaningThreadCount ()=1
gethetiveTheesdCount () =9155 t()=4793 getStealCount ()=0 spionCaunt {) =0 O=1
getictiveThreadCount () =9155 getQueuedTaskCount () =4793 getStealCount () =0 ount () =0 g 0=t
getictiveThreadCount () =9158 (1=4793 @ (1=0 o t () =0 gThreadCount () =1
getActiveThreadCount () =9155 getQueuedTaskCount () =479 getStealCount () =0 ount () =0 gThreadCount () =1

getact iveThreadCount () =9155
getictiveThreadCount (§ =9156

g=tQuauedTaskCount () =479
g=tQuauedTaskCount () 4792

getStealCount () =0
getStealCount ) =0

getQuenedSubmissionCount () =0
getQuevedSubmissionCount () =0

getRunningThreadCount () =1
getRunningThreadCount () =1

getActiveThreadCount () =9156 () =4792 t1=o0 t1=0 =1
getActiveThreadCount () =9156 g ()=4792 Steal (=0 ssionCount () =0 0=t
get ()=9156 ()=4792 getStealCount ()=0 ionCount () =0 ngThreadCount () =1
gerdctiveThreadCount () =9156 getQueuedTaskCount () =4792 gerStealCount () =0 onCount () =0 unt () =1
getictiveThreadCount () =9156 getQuevedTaskCount (j=4792 getStealCount ()=0 Count () =0 0=1
getict (1=9156 t () =4792 i =0 ad; (}=0 get unt () =1
geti {)=9156 g t()=4792 1Count () =0 ¢ () =0 getRunningThreadCount () =1
getActiveThrs 1)=5157 TaskCount () =4792 getStealCount ()=0 getQueued3ubmissionCount () =0 getRunningThreadCount ()=1
getictiveThreadCount () =9157 getQuauedTaskCount () =4792 getSrealCount ()=0 =0 eadCount () =1
getict iveThreadCount () =9157 getQueuedTaskCount () =4792 nt () =0 ount () =0 unt () =1
gecictiveT ()=9157 (1=4792 n=o ount () =0 (=1
getdctiveThreadCount () =9157 =492 it () =0 0=-0 0=

€ 9-48

BITHR

MBITERAKTE , MHREIE 1R Z RN SR .
2§ MyRecursiveTask3.java {CRS T .

package mytask;

import java.util.concurrent.RecursiveTask;

public class MyRecursiveTask3 extends RecursiveTask<Integer> {

private int beginPosition;
private int endPosition;

public MyRecursiveTask3 (int beginPosition,

super () ;

this.beginPosition
this.endPosition

protected Integer compute() {
Integer sumValue = 0;

if

beginPosition;
endPosition;

((endPosition - beginPosition) > 2)

{

int endPosition)
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int middleNum = (endPosition + beginPosition) / 2;

MyRecursiveTask3 leftTask = new MyRecursiveTask3 (beginPosition,

middleNum) ;

MyRecursiveTask3 rightTask = new MyRecursiveTask3 (middleNum + 1,

endPosition);
this.invokeall (leftTask, rightTask);
return leftTask.join() + rightTask.join();

} else {
int count = 0;
for (int i = beginPosition; i <= endPosition; i++) {
count = count + 1i;
}
return count;

}

WS B FH 7 ¥ invokeAL) LML ok BB ATAE S5, BRG] T RS,
2k Run3.java fUHSANF .

package test.run;

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

import mytask.MyRecursiveTask3;
public class Run3 {

public static void main(String[] args) throws InterruptedException,
ExecutionException {
MyRecursiveTask3 task = new MyRecursiveTask3 (1, 900000) ;
ForkJoinPool pool = new ForkJoinPool () ;
pool.submit (task) ;
do {
System.out.println(" getActiveThreadCount ()="

+ pool.getActiveThreadCount () + " getQueuedTaskCount ()="

+ pool.getQueuedTaskCount () + " getStealCount()="

+ pool.getStealCount () + " getQueuedSubmissionCount ()="

+ pool.getQueuedSubmissionCount ()

+ " getRunningThreadCount ()="

+ pool.getRunningThreadCount () ) ;
} while (!task.isDone());
System.out.println(task.get());

}

B E TR ANE 9-49 iR,
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getActiveThreadCount () =4
getictiveThreadCount () =4
getictiveThreadCount () =4
getictiveThreadCount () =4
getictiveT () =4

getQueusdTaskCount () =23
getQuenedTaskCount () =17
getQuenedTaskCount () =18

getStealCount () =0

@etQuauedSubmizsionCount () =0

1Count [) =0

tonCount () =0

gethctiveThreadCount () =4 getQuevedTaskCount () =23 1Count () =0 () =0 getRunningThreadCount () =3
geta =4 g TaskCount () =25 ount [) =0 g 2sionCount () =0 getRunningThreadCount () =3
getdctiveThreadCount () =4 ount () =21 1Count () =0 ionCount () =0

ount () =3
getRunningThreadCount () =3
getRunningThreadCount () =3

ount () =0

=0

a ()=20

gethctiveThreadCount () =4

getict

TaskCount () =29
getQueuedTaskCount () =20

G 1Count () =0

getStealCount () =0
getStealCount () =0

(=0
gerQueusdsubmissionCount () =0
gerQueuedSubmissionCount () =0

getictiveThreadCount () =4 getQueued {1=18
getActiveThreadCount () =4 getQueuedTaskCount () =23
ICount () =4 ount () =20

getictiveThreadCount () =4
getActiveThreadCount () =4
getictiveThreadCount () =4
getictiveThreadCount () =4

getQueuedTaskCount () *18
getQueusdTaskCount () =20
getQueuedTaskCount () =24
getQueusdTaskCount () =19

1Count () =0
getStealCount [) =0
getStealCount [) =0

ssionCount () =0
@etQueuadSubmissionCount () =0
@etQuevedSubmissionCount () =0

iCount () =0
getStealCount () =0
getStealCount () =0
getStealCount () =0

ssionCount (] =0
getQuevedSubmisaionCount () =0
getQueuedSubmissionCount () =0
getQueusdSubmi ssionCount () =0

ingTh =3
getRunningThreadCount () =3
getRunningThreadCount () =3
getRunningThreadCount () =3
getRunningThreadCount () =3
getRunningThreadCount () *3
@etRunningThreadCount () =3
getRunningThreadCount () =3
getRunningThreadCount () =3
getRunningThreadCount () =3
getRunningThreadCount () =3

gethctiveTh 0=%

g=tOuew

getictiveThreadCount () =4
getictiveThreadCount () =4
getietivaThreadCount () =4
getictiveThreadCount () =4
getictiveThreadCount () =4

()=17
getQueuedTaskCount () =21
getQueuedTaskCount () =21

getStealCount () =0
getStemlCount () =0
getStealCount () =0

getictiveThr =4 unt () =22 1Count () =0 getn ssionCount () =0 getRunni t()=3
getActiveThr unt () =4 g ount () *12 getStealCount () =0 getCueuedSubmissionCount {)=0 getRunningThreadCount ()=3
getActiveThreadCount () =4 getg ount () =20 i =0 ()=0 get gThreadCount () =3
getictiveThreadCount () =4 getQueuedTaskCount () =14 getStealCount () =0 getQueusdSubmissionCount () =0 getRunningThreadCount ()=3

0=0
getQueuedSubmissionCount () =0
getQueuedSubmissionCount () =0

readCount () =3
getRunningThreadCount () =3
getRunningThreadCount () =3

kCount () =16
getQueuedTaskCount () =21
@etQueuedTaskCount () =23

1Count {)=0
gatStealCount {)=0
getStealCount () =0

saionCount () =0

ThreadCount () =3

o ssionCount () =0

getQuevedSubmissionCount () =0

g ingThreadCount () =3
getRunningThreadCount () =3

getictiveThreadCount () =4
Th () =4

gethct

getQueusdTaskCount () =13
ount () =11

et

getStealCount () =0

getQuenedSubmiss{ionCount () =0

getictiveThreadCount () =4 getQueuedTaskCount ()=17 getStealCount ()=0 ge =31 =0 ingThreadCount () =3
gethctiveT (=4 ()=19 1Count () =0 ssionCount () =0 ingThreadCount () =3
getictiveThreadCount () =4 getQueuedTaskCount () =20 getStealCount () =0 (=0 T =3
getictiveT () =4 gecQ: unt () =19 1Count {)=0 g (=0 gThreadCount () =3
getictiveTh () =4 ge ount {) =18 getStealCount()=0 ge EER =0 gThreadCount () =3
getictiveTh ”.‘ cebr [,-]‘ ount () =0 4 Count () =0 getR (1=3
getictiveThreadCount () =4 getQueuedTaskCount () =13 getStealCount () =0 ge ssionCount () =0 [ThreadCount () =3
getActiveThreadCount () =4 getQueuedTaskCount ()=15 g ount () ~0 g1 s3ionCount () =0 gThreadCount () =3
getActiveThreadCount () =4 getQueuedTaskCount () =7 ount () =0 ssionCount () =0 getRunningThreadCount ()=3

et T =4 {i=20 S e () =0 ssionCount () =0 ngThreadCount [} =3
getictiveThreadCount () =4 getQueuedTaskCount () =20 getStealCount ()=0 g ssionCount {) =0 gThreadCount () =3
getActiveThreadCount () =4 getQueuedTaskCount () =20 1Count () =0 ge saionCount () =0 gThreadCount () =3
getictiveThreadCount () =4 getQueuedTaskCount () =19 getStealCount () =0 getQ ssionCount () =0 ngThreadCount () =3
gethctive f1=4 () =21 getStealCount () =0 A H=0 ingT H=3
getActiveT 0=a ount () =19 1Count () =0 a=ionCount () =0 ThreadCount () =3
getActiveThreadCount () =4 getQueuedTaskCount () =19 1Count () =0 getQ 2=1onCount () =0 getRunningThreadCount () =3

getRunningThreadCount () =3

getictiveThreadCount () =4

getActiveThreadCount () =4

getictiveThreadCount () =4
1273524176

getQueusdTaskCount () =12
getQueuedTaskCount () =16
gerQueuadTaskCount [) =17

14 9-49

1Count () =0
getStealCount () =0
1Count () =0

@ 1 (1=0

ngThreadCount () =3

@ =s1onCount () =0

ngThreadCount () =3

getStealCount () =0

ssionCount () =0

ThreadCount () =3

saionCount () =0

S A

BITEER

B1# 35 H method17, 2% MyRecursiveTask1 java fCHHNT

package mytask;

import java.util.concurrent.RecursiveAction;

public class MyRecursiveTaskl extends RecursiveAction {

private int

&
i =0;

protected void compute()

System.out.println("beginA=" + Thread.currentThread().getName());
while (i < 100000)

}

String newString

Math.random ()
Math.random()
Math.random/()
Math.random ()
Math.random ()
Math.random ()

’

’

‘

i

’

I

{

System.out.println ("

{

new String();

yThreadCount () =3

»
* ’0

endA=" + Thread.currentThread().getName());

307
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% Run java fCRS U1 F

package test.run;

import java.util.concurrent.ForkdoinPool;
import mytask.MyRecursiveTaskl;

public class Run {

public static void main(String[] args) throws InterruptedException (
MyRecursiveTaskl taskll = new MyRecursiveTaskl () ;

ForkJoinPool pool = new ForkJoinPool();
System.out.println(pool.isQuiescent());
pool.submit (taskll) ;
Thread.sleep(1000) ;
System.out.println(pool.isQuiescent());

}

true

BB Ta R A 9-50 i, ::fi;m’l'ﬂrk\]uinpocl-l—vorke:-l

&l 9-50 BfraEH

9.10 2K ForkJoinTask %} 5% 19 4b Bl

77 1% isCompleted Abnormally() | Wi 4E 55 & & Bl 5 %, 77 isCompletedNormally() |
WifE 5 B IEFH IAT5EEE, Tk getException() & B4 5% .
AET H forkjointask_method2, 2§ MyRecursiveTask java {URS40T

package mytask;
import java.util.concurrent.RecursiveTask;
public class MyRecursiveTask extends RecursiveTask<Integer> {

@Override
protected Integer compute() {
try {
Thread.sleep(1000) ;
Integer.parseInt("a");
} catch (NumberFormatException e) {
e.printStackTrace() ;
throw e;
} catch (InterruptedException e) {
e.printStackTrace() ;
}
return 100;
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T EEEME, 7 catch B/ FEZEH iy NumberFormatException 5% , MyRecursive-
Task X5 M AT AZRAGAE 55 BATEE R E O
iB172 Testl java fRASANF

package test;

import java.util.concurrent.ForkJoinPool;
import java.util.concurrent.ForkJoinTask;

import mytask.MyRecursiveTask;

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

MyRecursiveTask actionl = new MyRecursiveTask();

ForkJoinPool pool = new ForkJoinPool () ;

ForkJoinTask task = pool.submit (actionl) ;

System.out.println(task.isCompletedAbnormally () + " "
+ task.isCompletedNormally());

Thread.sleep(2000);

System.out.println(task.isCompletedAbnormally () + " *
+ task.isCompletedNormally());

System.out.println(task.getException());

}

BFEiTa R mAE 9-51 s,

jtalse false

java. lang. NunberFormatException: For tnpur steimg: “a”

ar Java, lang.NuberFormatException, £or Inputst cing (NumbecFormatException. java: 65)
4t java.lang. Integer . parselnt (Integer.java:492)

at. juvae, laug, Integer, paraeInt (Integer.java:527)

ar wyrask, NyReeursaveTask  comput ¢ (MyResurs ivaTask. java:11)

at wmytask, NykecursiveTask, compute (HyRecursiveTask, java: 1)

st jmva.util.guncurcent.RecucsiveTazk.exec (RecursiveTask. java:93)

at java.util.concurrent.ForkJoinTask, dokxec (ForkJoinTask, java:334)

at java.util,concurtent.¥orkdoiaVorkecTheead. execTask (ForkdoinWorker Thread. java: 604
at jave.util.concurtent.ForxicinPool.scan(ForkJoinPool. java:764)

2% Jave.util.concurrent  ForkioanPool, vork (ForkJoinPool. java: 646)

&t Jave. util.concurrent.ForkdoinSorke cThrend, run (ForkJoinWorkerThread. java:398)
true false

java. lang.NumberFormatException

B 9-51 BITHER

9.11 ARFEES

HEARZE FENHA T Fork-Join SMAHFRR EEN API, TFE4{L% 4R ForkJoinTask 4 2 4
W HFEK fork MAR L, BARIMEHBRR DIASCHA A CPU IR, HAEN T /HARE
MisrG, ROZESABEE SRk d .
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7E JDK HHRME TERF EAHER T, XU T BA] UG RO B T ab 8, BRUAR
S EARIIEAR, (B8 T IHRESHELARM 5E8E, BTLIt—If¥F List. Set. Map. Queue
FHHBED BN, REiLEEERAE G IDK MESHES T o0 E 4 m 5844,

10.1 A HERR A5 i) B

Java I F S HELL AL HE O 2 Tterable, X0 [0 F —— 74K, win] LATE I
SEREN Java SEAHELRLSH, Hli THEAHELRMNMR GLHERMYE Je, R8s
e 10-1 Fis .

TEGAE TP LUREE, B 3 kRS S IS5 HJE7E Collection 321+, B REAHEL
FEINREAIE

10.1.1 0O Iterable
H: 0 Tterable f) = ZAEFBLREAEER, 05575 B P 10-2 iR,

2 Tterabled> - iava lane
-9 Collectiond®> - java util
F-€) List<® - jsva util
O Queved®> - java util
B0 Set<® - juwra uril

B 10-1  RILIIEAHESRE 45 & 10-2 &ummm%%

O M E W, A —A 5 terator(), 83 7 BeIR [ Tterator XF 42, LLiF4T1E
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10.1.2 #E[ Collection

B2 Collection $2 4t 7 EAHES R T2 . B H
HORRAE, #2045 I AN 10-3 s

2 11 P BB ER A A T 9 T R o R e 3 ) e
BAE

10.1.3 0O List

FE 10 List X Collection £ N #E4T T ¥ J&, AIFHR
RS ERESYE, FFENERIFER, EO4%H
P& 10-4 s o

B10E FHEESIER <+ 311

size()  int
IEEApty O
contains (Objeat)

boolesn

boolean

¢ e ep

aiterator O | Kterator €D
tohrray ()« Objestl]
tokrray (T[1) <12 T[]
add (B)
remove (Object) = boulsan
containsAll Collection<?>)
addAll (Collection<? extends ED)
removedll Collection<??)
retainAll Collection?Y)
clear () = void
equals (Object)
hashCoda () 1nmt

boolean

boelean
boslean
buolean
boolean

boslesn

cceceoE08 0

& 10-3 $:11 Collection Z5#4

11 List S8 AR R LSRR ArrayList, BRIFARE R, HISLHT List %
O, A LA DL R B TR, ERARA R HET . i TA B EEA AR AES,
ifii ArrayList AR F, S34MLlFREA, BTEVENXT ArrayList 28092 ) i A E AU 24

FiA ArrayListTestl (] Java 1 H .

% ArrayList JE R R L2, R LR L 28RN AT LAEA Vector 28, E

H2(E B 10-5 iR

List<E>
o @a

L@ islaptyO ¢ boslasn

| @ contains Object) = boclean
@aiterator 0 - Tlevarord®>
o @a tokrray O - Objeat ]

L@ tohrray (T[1) <15 T[]

1~ @aadd®) © boslean

@ o remove Object)  boslean
@ 4 containsAll @ollection<?>)  boalean
I @ a addALl Collection<? extends B) = boolesn
|~ @ addAll(int, Collection<? extends E>) = boolean
- @.a removeAll (Collection®>) ~ boolean

@ o retainAll (Collection<??) = boolean

'Vect0r<E)

java. lang. Object

L java.util. AbstractCollection<E>

@aclear() - wvord

® o equals Object) = boclesn

© . hashCode () ind
| getlint)  E
satlint, E) | 0
addGnat, E) | veid
remove (int) I
indexOf @bject) = int
lastIndex0f (Object) = it
ListIterator () LisiIterator®
listIterator (int) LizilterstorE>
sublast(int, int) = List<E>

ececoeeR e

B 10-4 400 List 4544

L jave.util. bstractList<E>
L java.util. Vector<E>

fAEXWMEN.

Serializable, Cloneable, Iterable<E>, Collection<E>, List<E)>, RandomAccess

ublic class Vector<E>
xtends AbstractList<E>
lements List{E>, Randomhccess, Cloneable, Serializable

10-5 2 Vector 454

2 Vector SRR L 41, I LATE 2 £ A8 I & 45 V8 505 B i ] LA JG iR Hb Ab 3942 A vh A %k
. XTI HES % BT P ZFR N VectorTest]l i Java T H ., FHFEUWH—TF, X4
226 18 41 1) )8 % 28 1 iterator() 77 ¥ 3R [F] Tterator X % J5, B 8 JH remove() A < ) B
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ConcurrentModificationException 5%, 8L IFA SZ&F Iterator I A MIMIBR, Fr LIZEAET)
B3 A A o

% Vector H —~F2€ Stack.java, B0 LASCHSEHESEH (LIFO) AYXTSHERe, Za5+ W
El 10-6 fT7s o

KFIIEMEHTES % 2P A StackTest] FITH .

10.1.4 $E[ Set

FE11 Set 2%} Collection #E L HAT TV R, EEAMMIANELEATARGFESR,
FEaraoh ARHEER, Pk o RER M EME T ETEES hashCode() Ml equals() ik, #EH
ZEA BN 10-7 FR .

FETT Set e # B LHFH A S B2K58 & HashSet, XTI H2E ) E A F WAL $
4%k K HashSet ff) Java T H .

HashSet BRIALATEIF (9 77 R L0 K, 1Ml LinkedHashSet 251 LU F A LT EK, %k
4 B AR PR A S AE LinkedHashSetTest] f Java 0 H .

FE0 Set M A BAP— LA, HFRN TreeSet, EAVEI T Set #:11, 1 HiRLH T
SortedSet Al NavigableSet #% [1, Tfii SortedSet £ 1 95 #2 1 4 Set, SortedSet Fil NavigableSet
PEOEYIRE LR TP, v LIFREL Set PNARFH, DIHEUE#ITRE TE, X
Fext 2k SR BAOBAEH TG, M EKRIDIEZFRHA TreeSetTest!1 5 H .

10.1.5 ¥ Queue

FE10 Queue X} Collection £ M #E4T TH &, & HA MR SUR T LU 8 b eSSk, 2
FIE5 A7 B AP 10-8 s o

ize ()
L O isEmpty () boolean
© . contains (Object)  boolean
@, iterator ) Tterator<E>
| @a tohrray() - Objectl]
@ . teArray (M) T2 - 10)
) [ ea dd (@) | bocleswn 1 F
© .. remove @bject) - boslesn @2 8dd(E) : boolesn
@ Stack( |~ .4 containzAll @Collectiont®) = boolesn ® offer@®) - boolean
® push®) E @ 2ddAll Collectiond? extends EY) - buclesn |
| | 2 @ remove( E
} ®opopl  E @ . retainAll Cellection(?>)  boclsan @ poll0  E
- @gpeek  E © . removelll Collection(?)) = boclewn i 5 . &
@ empty(  boolean @aclewrQ  void e n:c; :
@ search@bject) - int 0. eppalnBhject) - boclenn ¢ =l
@ hashlode ) smt
P 10-6 2 Stack 45t P 10-7 H: Set 4544 8 10-8  $H Queue 45H4

2 10 Queue MYIEF K SLBIZKA PriorityQueue, ‘B HE— N3 T e 2 /8 Jo A0 B9 BA S,
KT I S AR A H Y PriorityQueueTestl T H ,

10.1.6 [ Deque
$10 Queue AT LA SR 63k (44, TiHE O Deque A Fxt# L HATHRE, T HE X
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Fext R EATHEANE, FTLA Dequq 2 F5A “double ended queue (A4iEAF1)” -
% 1 Queue Fll Deque Z B A4k R LR, W
i 7e] PR ———
#% 11 Deque 1 9EF & SEBEF ArrayDeque 1958  /1+
il LinkedList, ‘Ef1ZMEA —&X 5], g8 [ 10-9 $#:10 Deque AL HE M/ Queue
52 B A BA 5] 4 i K6 SBCKR 4 U 4 ] ArrayDeque,
1 SR AR S B BAB TR i A SO 51 3 AT DAAR S 2R 5 | o7 45 A 3 Wik Y LinkedList.
KT XA KA2E ) EE B RS 2K ArrayDequeTest] F1 LinkedListTestl ) Java
WA,

10.2  JEBHZERA

R BEZE BA S R €0 500 A 51 B T A AR A, BRAE BAS B S BGR 1P null, A ERA S
fF / BHZE M FEE.

E IDK #FF R, & WitAEBHZEBA S A -

1) ConcurrentHashMap;

2 ) ConcurrentSkipListMap;

3 ) ConcurrentSkipListSet;

4 ) ConcurrentLinkedQueue;

5) ConcurrentLinkedDeque;

6) CopyOnWriteArrayList;

7 ) CopyOnWriteArraySet.

FEARTOREAZX 7 - AERHIE S 1945 s S

10.2.1 & ConcurrentHashMap HI{EF8
% ConcurrentHashMap f& 7353 & ER Map X142

1. ¥8IF HashMap NIEEIRL S

B % RN ConcurrentHashMap 37 H .
% MyServicel java {CES 0T

package test]l;

import java.util.HashMap;

public class MyServicel {

public HashMap map = new HashMap () ;
}
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2 ThreadlA java fUFSNF :

package testl;

public class ThreadlA extends Thread {
private MyServicel service;

public ThreadlA(MyServicel service) {

super () ;
this.service = service;

public void run() {
for (int i = 0; i < 50000; i++) {
service.map.put ("ThreadA" + (i + 1), "ThreadA" + i + 1);

System.out.println("ThreadA" + (i + 1));

}
% Thread1B.java {UISUNF .

package testl;

public class ThreadlB extends Thread {
private MyServicel service;

public ThreadlB(MyServicel service) {

super () ;
this.service = service;

public void run() {
for (int i = 0; i < 50000; i++) {
service.map.put ("ThreadB" + (i + 1), "ThreadB" + i + 1);

System.out.println("ThreadB" + (i + 1));

}
% Testl 1.java {UHSANF .

package testl;

public class Testl_1 {

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

MyServicel service = new MyServicel () ;

ThreadlA a = new ThreadlA(service);
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a.start();

}

B EfTaE R A 10-10 Fios .

BATE SRR 50000 HOHE, ZIEWA, ol a4 4F HashMap B 2B IR,
L FEWE?
% Testl 2.java fUES T .

package testl;

public class Testl_2 {

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

ThreadlA a = new ThreadlA(service);
ThreadlB b = new ThreadlB(service);

a.start();
b.start () ;

BF TR mE 10-11 s,

hreadd037
|Threadadn3s
Threadi4039
|Threadi4040

hreadA49
ThreadA49993

& 10-11 ;:ﬁ E

BFZETEHIT “BRAESER", Wity HashMap A RERE MR AT ERAE, thatRek
BA%ZE,

2. 2& Hashtable ZEL 254

LT SIS SIIE T HashMap Al 3 7E SRR O FTH, SR AR 7E 2248 Fe 3R 8 vp feff
H key-value ()% 45+, AT LI# A Hashtable 2.
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2k MyService2.java {CHEINT -
package test2;
import java.util.Hashtable;

public class MyService2 {
public Hashtable map = new Hashtable();
}

2 Thread2A java {UFSUNF :

package test2;

public class Thread2A extends Thread {
private MyService2 service;
public Thread2A (MyService2 service) {

super () ;
this.service = service;

public void run() {
for (imt i = 0; i1 < 50000; i++) {
service.map.put ("ThreadA" + (i + 1), "ThreadA" + i + 1):
System.out.println("ThreadA" + (i + 1));

}

% Thread2B.java fCES AT :

package test2;

public class Thread2B extends Thread {
private MyService2 service;
public Thread2B(MyService2 service) {

super () ;
this.service = service;

public void run() {
for (int i = 0; i < 50000; i++) {
service.map.put ("ThreadB" + (i + 1), "ThreadB" + i + 1);
System.out.println("ThreadB" + (i + 1));

}
2 Test2. java fAASUWIF :



package test2;

public class Test2 {

public static void main(String[] args)

EI0E FHEESIER ¢ 317

MyService2 service = new MyService2();

Thread2d a

]

new Thread2A (service) ;

Thread2B b = new Thread2B (service) ;

a.start();
b.start () ;

}

BB R A 10-12 s

BIFZEITIES, B NLBERM 50000 4
JGE, U] Hashtable K7 LB A P A
e, BREBELNE,

MEBALFEI B FZER iterator() T7 ik
iR |7 Tterator Xf % J5, -8 F remove() B 2= th
B ConcurrentModificationException 5%, ik
FE A SCHF Tterator H & M MIBR, B AHIE
RAEAHELLHRALNY ConcurrentHashMap 2.

3. 3 ConcurrentHashMap HIfEFT

2 ConcurrentHashMap /2 JDK F- & £
AL SRR I R BRAER Map XF 5, 4kR S
THAE B 10-13 s,

B MyService3.java (LI ANTF .

package test3;

Threadi49986
Threadiq49987
IThreadA49988
IThreadA49989
IThreadA499390
Threadi49991
[ Threadi49992
I Threadi49933
Threadi49994
IThreadh49995
I ThreadA49996
ThreadA49997
IThreadA49998
IThreadA49999
[ ThreadAS0000

throws InterruptedException {

v/
public class

& 10-13

import java.util.concurrent.ConcurrentHashMap;

public class MyService3 {

public ConcurrentHashMap map = new ConcurrentHashMap();;

}
&2 Thread3A java {CRS N F -

package test3;

public class Thread3A extends Thread ({

private MyService3 service;

! (M<K, V> extends AbstractHap<K, V>
implements ConcurrentNap<K, V>, Serializable (
private statio final long serialVersionUID = 7249069246763182397)

KPR 5LAER
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public Thread3A (MyService3 service) {
super () ;
this.service = service;

public void run() {
for (int i = 0; 1 < 50000; i++) {
service.map.put ("ThreadA" + (i + 1), "ThreadA" + i + 1);
System.out.println("ThreadA" + (i + 1));

}

A7 Thread3B.java fLALHNTF -

package test3;

public class Thread3B extends Thread {
private MyService3 service;
public Thread3B(MyService3 service) {

super () ;
this.service = service;

public wvoid run() {
for (int i = 0; 1 < 50000; i++) {
service.map.put ("ThreadB" + (i + 1), "ThreadB" + 1 + 1);
System.out .println("ThreadB" + (i + 1)):

}

BIEEZ Test3.java {RASUIT -
package test3;

public class Test3 {

public static void main(String([] args) {
MyService3 service = new MyService3();

hreadiA49993
Threadi49994
Threadi49935
ThreadA49936
Threadi49997

Thread3A a = mnew Thread3A(service);
Thread3B b = new Thread3B(service);

a.start(); Threadi49998
b.start () ; Threadiq43999
} ThreadA50000
}
) Y /-—‘éd.: —
E%E'f /ﬂ%ﬁu[g 10”14 Fﬁ‘ﬂ'\‘o EE_] 10-14 ]‘:1‘%%
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BT T4 R UL ConcurrentHashMap SZREE 2L AR FREE PR
Hashtable il ConcurrentHashMap #f 3CRiIF & #4E, ENZEAA2RE7 HE EEK
#5515 /& Hashtable A SZFFAEEFRAH remove() T, T 1AM —AL5 .

4. 2 Hashtable £ S5EFERR
B2 MyServiced.java {CASHIF

package test4;
import java.util.Hashtable;
public class MyServiced {
public static Hashtable hashtable = new Hashtable();

public MyServiced () {
for (int i = 0; 1 < 5; i+4+4) {
hashtable.put ("String" + (i + 1), 1 + 1);

}
fY# 2 Thread4A.java RS LN .

package testd;

import java.util.Iterator;

public class Thread4A extends Thread ({
private MyServiced myService;

public Thread4A (MyServiced4 myService) {
super () ;
this.myService = myService;

}

@Override
public void run() {

try {
Tterator iterator = myService.hashtable.keySet().iterator();

while (iterator.hasNext()) {
System.out.println(iterator.next());
Thread.sleep (3000);
}
} catch (InterruptedException e) {
e.printStackTrace () ;
}
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@18 JE Thread4B.java (LS N .

package test4;

public class Thread4B extends Thread {
private MyServiced myService;
public Thread4B (MyServiced myService)

super () ;
this.myService = myService;

@Override
public void run() {
myService.hashtable.put ("z", "zValue");

}
B2 Testd java fCHSUNTF -
package testd;
public class Testd {
public static void main(String[] args) throws InterruptedException {
try f{

MyService4 myService = new MyServiced () ;

Thread4A a = new Thread4A (myService) ;
a.start () ;

Thread.sleep(1000) ;

Thread4B b = new Thread4B(myService) ;
b.start () ;

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

1" java.util.ConcurrentModificationException
atar. best (Hashtable.java:1167)

} Strings
Exception in Thread
at gay J
st testd.Threadil. curn(Threaddh. java:19)

}

P TRICRINE 10-15 Fi7R .

1B Hashtable 7E3K4% T Iterator X5, AAFH LM, &0 H B java.util. Concurrent-
ModificationException 5% o

{H ConcurrentHashMap 1 32X NI RE

5. 2§ ConcurrentHashMap £ S TCRE KM
B #25 MyServices java fAASUNT

| 10-15 HMEFEH
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package test5;

import java.util.concurrent.ConcurrentHashMap;

public class MyServiceb {

public ConcurrentHashMap map = mew ConcurrentHashMap();;

public MyService5() ({
for (int i = 0; 1 < 5; i++) {
map.put ("key" + (i + 1), "value" + (i + 1));

}

B8535 ThreadSA java {fCRSLIT .

package test5;

import java.util.Iterator;

public class Thread5A extends Thread {
private MyService5 myService;
public Thread5A(MyService5 myService) {

super () ;
this.myService = myService;

@0verride
public void run() {

try {
Iterator iterator = myService.map.keySet().iterator();

while (iterator.hasNext()) {
System.out.println(iterator.next());
Thread.sleep(3000) ;

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

}

f)# ThreadSB.java fCHBHIF :

package test5;

public class Thread5B extends Thread ({
private MyService5 myService;

public Thread5B(MyService5 myService) {
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super () ;
this.myService = myService;

}

@Override
public void run() {
myService.map.put("z", "zValue");

}
}

B 2K TestS.java fLFSANF :

package test5;

public class Test5 {

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

try {
MyService5 myService = new MyService5();

Thread5A a = new Thread5A (myService) ;
a.start () ;

Thread.sleep(1000) ;

Thread5B b = new Thread5B (myService) ;
b.start () ;

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

}

BB EZHHF
/l LinkedHashMap B & XHFMAFH, EXFTLHFHFLK

}
B 10-16 454 3 i ok
HERE

}

B ZIT4 A 10-16 Fik.
BT RERINE, {8 ConcurrentHashMap A SZF:FHEFF, B4R LinkedHashMap ¥ ¥ key

HBEE, (HXARSIR I R, RN I M EEEOR I R e, 1 CERHR T I Lt
Al LA{di 2 ConcurrentSkipListMap.,

10.2.2 & ConcurrentSkipListMap HI{&FA

% ConcurrentSkipListMap 32 HEF
fE ZFR A ConcurrentSkipListMap )51 H , A2 Userinfo.java {CAS N

package testl;

public class Userinfo implements Comparable<Userinfo> {
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private int id;
private String username;

public Userinfo() {
super () ;

public Userinfo(int id, String username) {
super () ;
this.id = id;
this.username = username;

public int getId() ({
return id;

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

public String getUsername () {
return username;

public void setUsername (String username) {
this.username = username;

@Override
public int compareTo (Userinfo u) {
if (this.getId() < u.getId()) {
return -1;
}
if (this.getId() > u.getId()) {
return 1;
}
return 0;

}
B # 3 MyServicel.java {URSHNIT
package testl;
import java.util.concurrent.ConcurrentSkipListMap;
public class MyServicel {
public ConcurrentSkipListMap map = new ConcurrentSkipListMap() ;

public MyServicel() {

&
L) ’0

323
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Userinfo userinfol = new Userinfo(l, "usernamel");
Userinfo userinfo3 = new Userinfo(3, "username3");
Userinfo userinfo5 = new Userinfo (5, "username5");
Userinfo userinfo4 = new Userinfo(4, "username4");
Userinfo userinfo2 = new Userinfo(2, "username2");
map.put (userinfol, "valuel");
map.put (userinfo3, "value3");
map.put (userinfo5, "value5");
map.put (userinfod4, "valued");
map.put (userinfo2, "value2");

}

BIE ThreadA java fUFSANF

package testl;

import java.util.Map.Entry;

public class ThreadA extends Thread {
private MyServicel service;
public ThreadA (MyServicel service) {

super () ;
this.service = service;

public void run() {

try {
while (!service.map.isEmpty()) {
Entry entry = service.map.pollFirstEntry():;
Userinfo userinfo = (Userinfo) entry.getKey():;

System.out.println(userinfo.getId() + " "
+ userinfo.getUsername() + " " + entry.getValue());
Thread.sleep((long) (Math.random() * 1000));
}
} catch (InterruptedException e) {
e.printStackTrace() ;

}
BE 2 Testl.java [ARSENT .
package testl;
public class Testl {
public static void main(String[] args) {

MyServicel service = mew MyServicel () ;
ThreadA a = new ThreadA(service);
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ThreadA b = new ThreadA (service);

a.start();
b.start () ;
} | 1 valuel
) ‘ username2 wvalue2
g ni 3 wvalue3d
ﬁr%ié %ﬁn@ 10 17 F)fﬂ‘o 9 ::::‘n::‘l valtzq
i usernameS valueS
10.2.3 & ConcurrentSkipListSet BI{sEF B 1017 AR

% ConcurrentSkipListSet S HEF i A RIFEEMITE.
BIEE A FR M ConcurrentSkipListSet FY5 H , AI#2 Userinfo.java {LASANT

package testl;
public class Userinfo implements Comparable<Userinfo> {

private int id;
private String username;

public Userinfo() {
super () ;
}

public Userinfo(int id, String username) {
super () ;
this.id = id;
this.username = username;

}

public int getId() {
return id;

}

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

public String getUsername() {

return username;
1
J

public void setUsername (String username) {
this.username = username;

@Override
public int compareTo (Userinfo u) {
if (this.getId() < u.getId()) {

return -1;
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if (this.getId() > u.getId()) {
return 1;
}

return 0;

@Override
.public int hashCode () {
final int prime = 31;
int result = 1;
result = prime * result + 1id;
result prime * result

1}

+ ((username == null) ? 0 : username.hashCode());
return result;

@Override
public boolean equals (Object obj) {
if (this == obj)
return true;
if (obj == null)
return false;
if (getClass() != obj.getClass())
return false;
Userinfo other = (Userinfo) obj;
if (id != other.id)
return false;
if (username == null) {
if (other.username != null)
return false;
} else if (!username.equals(other.username))
return false;
return true;

}
BIEEH MyServicel .java BT
package testl;
import java.util.concurrent.ConcurrentSkipListSet;
public class MyServicel {
public ConcurrentSkipListSet map = new ConcurrentSkipListSet () ;
public MyServicel () {
Userinfo userinfol = mnew Userinfo(l, "usernamel");
Userinfo userinfo3 = new Userinfo(3, "username3");
Userinfo userinfo5 = new Userinfo(5, "username5");

Userinfo userinfo4 = new Userinfo(4, "username4");
Userinfo userinfod4d4d = new Userinfo(4, "usernamed");
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Userinfo userinfo2 = new Userinfo (2, "username2");
map.add (userinfol) ;

map.add (userinfo3) ;

map.add (userinfob) ;

map.add (userinfo4) ;

map.add (userinfodd) ;

map.add (userinfo2) ;

}
B8 ThreadA java {UASUNTF .

package testl;
public class ThreadA extends Thread ({
private MyServicel service;

public ThreadA(MyServicel service) {
super () ;
this.service = service;

public void run() {
try |
while (!service.map.isEmpty()) {
Userinfo userinfo = (Userinfo) service.map.pollFirst();
System.out.println(userinfo.getId() + " "
+ userinfo.getUsername()) ;
Thread.sleep ((long) (Math.random() * 1000));
}
} catch (InterruptedException e) {
e.printStackTrace () ;

1
AN EH 2 Testl.java fCABMWITF .
package testl;
public class Testl {
public static void main(String([] args) {
MyServicel service = new MyServicel () ;
ThreadA a = new ThreadA (service) ;

ThreadA b = new ThreadA (service) ;

a.start () ;
b.start () ;
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I EiT4E A 10-18 FiR.
MIZFT85 %A/, T, JEEAR R EE .

|1 usernamel
10.2.4 % ConcurrentLinkedQueue FfEF :Z:iimg
% ConcurrentLinkedQueue H24it T 3 % R85 i A S 34 . usernanes

77 ¥ poll() 24 A KA iR [ 4 null, 0 57 Ho i B8 B 2%
%, IR L#EITIRIE,

77 ¥ element() 24 1% 4 2515 %04 i) 1 B NoSuchElementException 53, 0545 %4 it )
AE RS

J7¥k peek() MWA RBEAEN R P18 null, WRABIEH WARRER S, HHRLIET
iR 1],

BIEZFK A ConcurrentLinkedQueue 3 H , fAIEJE MyServicel java {CISUIT :

[ 10-18 ZfT455

package myservice;
import java.util.concurrent.ConcurrentLinkedQueue;
public class MyServicel {
public ConcurrentLinkedQueue queue = new ConcurrentLinkedQueue() ;
}
% ThreadA java {UCESANF -
package testl;
import myservice.MyServicel;
public class ThreadA extends Thread ({
private MyServicel service;
public ThreadA (MyServicel service) {
super () ;
this.service = service;
}
@0Override
public void runi() {
for (int i = 0; i < 50; i++) {

service.queue.add("threadA" + (i + 1));
}

}
% ThreadB.java {CFS AT -
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package testl;

import myservice.MyServicel;

public class ThreadB extends Thread {
private MyServicel service;

public ThreadB (MyServicel service) ({
super () ;
this.service = service;

@0verride
public void run() {
for (int i = 0; i < 50; i++) {
service.queue.add("threadB" + (i + 1));

}

2 Testl Jjava AW (1 O

package testl;
import myservice.MyServicel;

public class Tecstl {

public static void main(String([] args) {
try {
MyServicel service = new MyServicel();
ThreadA a = new ThreadA(service);
ThreadB b = new ThreadB (service);

a.start ();
b.start () ;

a.join();
b.join();

System.out.println(service.queue.size());

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

}

B ETE R mE 10-19 iR,
BB .
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package test2;
import myservice.MyServicel;

public class Test2_1 {
public static void main(String[] args) {
MyServicel service = new MyServicel();
System.out.println(service.queue.poll());

}

PR afT45 R 10-20 Fins .
B K Test2_2.java fAFSANTF :

package test2;
import myservice.MyServicel;
public class Test2_2 {

public static void main (String[] args) {
MyServicel service = mew MyServicel () ;
service.gueue.add("a");
service.queue.add("b");
service.qgueue.add("c");
System.out.println(service.queue.poll());

}
B isfras 2 mE 10-21 s,

< null
1100 ‘
A 10-19 ZFEEFRABE T A 10-20  FEEERHE ] B 1021 SRRk
SN BTV 4 null AT HRAE

10.2.5 & ConcurrentLinkedDeque HI{#EF

% ConcurrentLinkedQueue {2 % £§X} 51| sk it 47#24E, ifi ConcurrentLinkedDeque 3ZF %151
33 R XL .
7% F5 M ConcurrentLinkedDeque (3 H, AE# % MyService.java LS U1F

package myservice;
import java.util.concurrent.ConcurrentLinkedDeque;

public class MyService {
publiec ConcurrentLinkedDeque queue = new ConcurrentLinkedDeque () ;
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public MyService() {
for (imt i = 0; i < 10000; i++) {
queue.add("string" + (i + 1));

}

B2 ThreadA java {fRASUNTF

package extthread;

import myservice.MyService;

public class Threadg extends Thread {
private MyService service;
public ThreadA (MyService service) {

super () ;
this.service = service;

@override
public void run() {
while (!service.queue.isEmpty()) {

service.queue.pollFirst();
System.out.println(service.queue.size());

}

@& ThreadB java fUFS 4T :

package extthread;

import myservice.MyService;

public class ThreadB extends Thread {
private MyService service;
public ThreadB(MyService service) {

super () ;
this.service = service;

@Override
public void run() {
while (!service.queue.isEmpty()) ({

service.queue.pollLast();
System.out.println(service.queue.size()):

FREGHER

0:0 331



332 ¢ Java FERRE: BOTTESER

}
B Test.java {LAUNT :
package testl;

import myservice.MyService;
import extthread.ThreadA;
import extthread.ThreadB;

public class Test {

public static wvoid main(String(] args) (
try {
MyService service = new MyService();
ThreadA a = new ThreadA (service);
ThreadB b = new ThreadB(service) ;

a.start () ;
b.start () ;
a.join();
b.join();

System.out .println(service.queue.size());
} catch (InterruptedException e) {
e.printStackTrace() :

3

}
B IZA T4 RN 10-22 iR,

10.2.6 & CopyOnWriteArrayList B{EF K 10-22 BIRAESIFIR

R SCR A 4Aad, ArrayList HIERBRL LM, WRBEIF LK PLALBEL S, WA LAE
JH CopyOnWriteArrayList 2§,
BIE AR A CopyOnWriteArrayList (931 H , 3§ MyServiceA java LB UITF .

package testl;

import java.util.ArrayList;
import java.util.List;

public class MyServiceA {
public static List list = new ArrayList();:
}

B3 ThreadA java fRAS41TF
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package testl;

public class ThreadA extends Thread ({
private MyServiceA service;
public ThreadA (MyServiceA service) {

super() ;
this.service = service;

}
@Override
public void run() {
for (imnt i = 0; 1 < 100; i++) {
service.list.add("anyString");
}
}

}

B HH Testl java fARSUNTF .

package testl;
public class Testl {

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

ThreadA|[] aArray = new ThreadA[100];

for (int i = 0; i1 < aArray.length; i++) {
aArray[i] = new ThreadA (service);

}

for (imt i = 0; 1 < aArray.length; i++) {
aArray[i].start();

}

Thread.sleep(3000) ;

System.out.println(service.list.size());

)
BFFattia, %2R MR, mE 10-23 Fok.

Exceprion in thread "Thread-13" Exceprion in thread "Thread-11" javae. lang. ArrayIndexOutOfBoundsException: 1255

at Jmva.ut il ktvaylist add(AcrayList. java: 441)
st testl.Thoesds, cun (Threadd, Java: 15)

ava.lang. ArrayIndexOutOfBoundsException: 1234
st dava, ut il Sryapl st add(Arraylist. java: 4411

st vestl. Threaik, run (ThreadA. java: 15)

& 10-23 2 ArrayList %4>

TEXFE LT AT LA 2E CopyOnWriteArrayList 1E A&
B2 MyServiceB java {RESUNT

333
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package test2;
import java.util.concurrent.CopyOnWriteArrayList;

public class MyServiceB {
public static CopyOnWriteArrayList list = new CopyOnWriteArrayList();
}

£1]# 2 ThreadB.java fLASUNF

package test2;

public class ThreadB extends Thread {
private MyServiceB service;

public ThreadB (MyServiceB service) ({
super () ;
this.service = service;

@Override
public void run() {
for (int 1 = 0; i < 100; i++) {
service.list.add("anyString");

}
BIEES Test2 java {LHSTITF -

package test2;
public class Test2

public static void main(String(] args) throws InterruptedException {
MyServiceB service = new MyServiceB();

ThreadB[] aArray = new ThreadB[100];
for (int i = 0; i < aArray.length; i++) {
aArray[i] = new ThreadB(service);
}
for (int i = 0; i < aArray.length; i++) {
aArray[i] .start();
5
Thread.sleep(3000);
System.out.println(service.list.size());
System.out.println (" 7 UMHLEFME: * + service.list.get(5));

) STELMALAAHE: anysering

BIFisfras S mE 10-24 iR,

F10-24 BfTEER R IERD
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10.2.7 Z& CopyOnWriteArraySet A9

5 CopyOnWriteArrayList Fit £5 i) £ A — -2 1| it CopyOnWriteArraySet, &t A] LAff# R
ZLEFRIIE M T HashSet ANZ24 )] 1,
Bl 4 K N CopyOnWriteArraySet (51 H , 2§ MyServiceA.java fRASUNT

package testl;

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

public class MyServiceA {
public static Set set = new HashSet ();

}

B8 ThreadA java fU4ANF

package testl;

public class ThreadA extends Thread {
private MyServiceA service;

public ThreadA (MyServiceA service) {
super () ;
this.service = service;

@Override
public void run() {
for (int 1 = 0; 1 < 100; i++) {
service.set.add(Thread.currentThread () .getName() + "anyString"
+ (1 + 1))

}

B2 Testl java [AFSEIT
package testl;

public class Testl {

public static void main(String[] args) throws InterruptedException f{
MyServiceA service = new MyServiceA():;

ThreadA[] aArray = new ThreadA[100];

for (int i = 0; i < aArray.length; i++) {
aArray[i] = new ThreadA (service);

}

for (int 1 = 0; 1 < aArray.length; i++) {
aArray[i].start () ;
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}
Thread.sleep(3000) ;
System.out.println(service.set.size());

}

FEFFiE 145 R 10-25 fis.
TEZ AR FAEE T 1 A HashSet AL 421, 7] LA# A CopyOnWriteArraySet JEAE A E L.
B &I MyServiceB java fUASHIF -

package test2;
import java.util.concurrent.CopyOnWriteArraySet;

public class MyServiceB {
public static CopyOnWriteArraySet set = new CopyOnWriteArraySet ();

}

f|## 2 ThreadB java fCES AT ;

package test2;

public class ThreadB extends Thread {
private MyServiceR service;
public ThreadB (MyServiceB service) {

super () ;
this.service = service;

@Ooverride
public void run() {
for (int i = 0; 1 < 100; i++) {
service.set.add(Thread.currentThread() .getName() + "anyString"
+ (1 + 1));

} .
B Test2.java [CALHNF .

package test2;

public class Test2 {

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

ThreadB|[] aArray = new ThreadB[100];
for (int i = 0; i < aArray.length; i++) {
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aArray|[i] = new ThreadB(service);

}

for (int 1 = 0; i < aArray.length;

aArray|[i].start();
}
Thread.sleep (3000);

i++)

System.out.println(service.set.size());

P 10-25  JfEA A HIE 10000

10.3 BHZERAH]

B 10-26 ZFRE B TE R

1 IDK FP4R4E T A T HRAR A AR, Fril iy FH %€ A% BlockingQueue, 1
Sk 2 S BlockQueue /225 /1, M BlockingQueue HUAR 78 (941K 2 9 BH ZE 0 A FRPRE,
H ¥ BlockingQueue W iN#E T LR A S, WA, WE BlockingQueue ZifY, gtz

WA ZERE M, BE TS A OTE f#A1E
th 2 9k BHL 2 F A 2§ Rk 2, H 3 BlockingQueue
B PR A P R AR SERAE

10.3.1 & ArrayBlockingQueue FIf§EF

% ArrayBlockingQueue i — fh A 5 FH %€
BAFIThRE, 4R RN 10-27 iR,

H: " BlockingQueue PH % BA %] £2 11 45 #5 n
& 10-28 s,

BIEHZFR N ArrayBlockingQueueTestl A5 H .

%5 put.java RS IIF

package test;

75 public class AEEAYBIGCKInGQUENE<E> extends AbstractQueue<Ex
76 Lwl-nnt- Blucktnqoueued:) java. io.Serializable
o

[® 10-27 2 ArrayBlockingQueue 2k7& {58

£ add (E) ' boolean
i @a offer ()  boolean
put B) | weid

offer (E, long, TimelUnit) & boolesn
take() E
poll Qong, Timelnat)  E
remainingCapacity() = int

@ . remove Object) . boolesn

@ . contains (Object) = boolean
| @ drainTo(Collection<? super EY) | int
v @ drainTo(Collection<? super E>, int) : int

LR BN N

¥ 10-28 #0 BlockingQueue 454

import java.util.concurrent.ArrayBlockingQueue;

public class put {

public static void main(String[] args) {
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try {
ArrayBlockingQueue gueue = new ArrayBlockingQueue(3) ;
queue.put ("al");
gueue.put ("az2");
gqueue.put ("a3i");
System.out.println(queue.size());
System.out.println(System.currentTimeMillis());
queue.put ("ad");
System.out.println(System.currentTimeMillis());
} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace() ;

}

BF B Ta R mE 10-29 Fis.
+F 390 B 2E 11 J5L R 2 A0S new ArrayBlockingQueue(3) R T 448 3 Mo EES, LU
MU 4 DRI T, SRR, SREE— i 4 2 4 (A i EAkSe iR .
J7 put SRAFUEEE, WNREA S AR 02 ORI 2R . HSTAE R U
EOHINREA TR AR, thaR2HEERE.
' BIEE take java {RESANT -

package test;
import java.util.concurrent.ArrayBlockingQueue;
public class take (

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

try {
ArrayBlockingQueue gueue = new ArrayBlockingQueue(3);
System.out.println("begin " + System.currentTimeMillis());
System.out.println(queue.take());
System.out.println(" end " + System.currentTimeMillis());

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

}

}

BT ZE4TRRBCR B 10-30 Fis .,
S I REE AN E A B RIS P 2 FR A ArrayBlockingQueueTest1 f30i H .

10.3.2 & PriorityBlockingQueue HI{#EF3

2 PriorityBlockingQueue 32 FF7E 3 & 1% 5 T ML e & BAF, H A4k & (5 B W 10-31
Fimm o
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S5 public class I#<E> extends AbstractQueus<E>
29 implements BlockingQueue<Es, java.ic.Serializable |
100 private static final long serialVersionlID = 5595510919245408276L

1029 BHZET 10-30 51 [ 10-31 3 PriorityBlockingQueue (4 & {7 B
BH ZEAR 7

1438328261750 begin 1438328476359

B 4 Fr A PriorityBlockingQueueTest fJ5 H , 2& Userinfo.java {CAS U1 F
package entity;
public class Userinfo implements Comparable<Userinfo> {

private int id;

public Userinfo() {
super () ;
}

public Userinfo(int id) {
super () ;
this.id = id;

}

public int getId() {
return id;

}

public void setId(int id) {
this.id = id;
}

@0verride
public int compareTo(Userinfo o) ({
if (this.id < o.getId()) {
return -1;
}
if (this.id > o.getId()) {
return 1;
}
return 0;

}

% Testl java A5 UNF .

package test;

import java.util.concurrent.PriorityBlockingQueue;

import entity.Userinfo;
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public class Testl {
public static void main(String[] args) {
PriorityBlockingQueue<Userinfo> queue = mew PriorityBlockingQueue<Userinfo>();

queue.
.add (new
.add (new
.add (new
.add (new
.add (new

queue
queue
gueue
queue
gqueue

System.
System.
System.
System.
System.
System.

}

BFE1TRMEBCERME 10-32 iR,
R Test2.java {AFSLNT

package test;

add (new

Userinfo(12));
Userinfo(13478));
Userinfo (1569));
Userinfo (1346));
Userinfo(1762)) ;
Userinfo(1876876)) ;

out.println(queue.poll().getId());
out.println(queue.poll () .getId());
out.println(gqueue.poll().getId());
out.println(queue.poll () .getId());
out.println(queue.poll().getId());
out.println(queue.poll().getId());
System.out.println(queue.poll());

& 10-32  BIhHERFTED

import java.util.concurrent.PriorityBlockingQueue;
import entity.Userinfo;

public class Test2 {
public static void main(String[] args) {

try {

PriorityBlockingQueue<Userinfo> queue = new PriorityBlockingQueue<Userinfo>();
System.out.println("begin");
System.out.println(queue.take());
System.out.println(" end");
} catch (InterruptedException e) {
e.printStackTrace() ;

}

}

B ZiT8 R A 10-33 iR,

& 10-33  HyHipH 2

10.3.3 & LinkedBlockingQueue HI{§F

2 LinkedBlockingQueue F1 ArrayBlockingQueue 7ENRE I KAA—4HE, R AT ArrayBlocking-
Queue 24 A, i LinkedBlockingQueue /& LA, 244X LinkedBlockingQueue 2541 7] L) 5E
SRR R, B EATEE ARG P EERR . APL R ThAE S HALKEM A KRR —3h, &
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HnEAR R API 781 A A PACHS ) LinkedBlockingQueueTest1 Hii H .

10.3.4 Z LinkedBlockingDeque HI{EFT

% LinkedBlockingQueue Fil LinkedBlockingDeque 7£ 3] i I 47 22 5%, 2& LinkedBlocking-
Queue H ZFEXFF 3k AY#AE, 1 LinkedBlockingDeque 2 4} Mo 4h 5 RO ME, MIEAPH
A FERE . AP DD RE S MR TEME ] R —Bh, SEmEAR APL i HB/RE AR
P4 H ) LinkedBlockingDequeTest1 37 H .

10.3.5 2 SynchronousQueue FIfEF

% SynchronousQueue 4 54 A% .

—FRBEZERNSY , b RN ABRMEL AT 0 — DRI A BRIRME, RZIRR. [F
AN AR A, EERE DI ERIRA . ARRTEFRD S LT peek, K
AAAEREEBR TR, MU EAE; BIES I ERBRRAEBREN TR, GUHAGE
(R k) HATCE ; BARBIERBAS], B AHAPEATTE T TFER.

¢ SynchronousQueue 2% 7 2~ 2R F 22 0] 4% Hi 5o s 4 o

f# % FF 8 SynchronousQueueTest] f3 H , 2& MyService.java fXASUNF

package service;
import java.util.concurrent.SynchronousQueue;
public class MyService ({
public static SynchronousQueue gueue = new SynchronousQueue() ;

public void putMethod () {
try {
String putString = "anyString" + Math.random() ;
System.out.println(" put=" + putString);
queue.put (putString) ;
} catch (InterruptedException e) {
e.printStackTrace() ;
}
}

public void takeMethod() {
try {
System.out.println("take=" + queue.take());
} catch (InterruptedException e) {
e.printStackTrace() ;
}

}
2 ThreadPut.java {UESUN T
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package extthread;

import service.MyService;

public class ThreadPut extends Thread {
private MyService service;
public ThreadPut (MyService service) {

super () ;
this.service = service;

@Override
public void run() {
for (int i = 0; 1 < 10; i++) {
service.putMethod() ;

}

2 ThreadTake.java {CAS AN :

package extthread;

import service.MyService;

public class ThreadTake extends Thread ({
private MyService service;
public ThreadTake (MyService service) {

super () ;
this.service = service;

@Override
public void run() {
for (int i1 = 0; 1 < 10; i++) {
service.takeMethod () ;

}
2 Testl.java fRASUITF .
package test;
import java.util.concurrent.SynchronousQueue;
public class Testl ({
public static void main(String[] args) {

try {
SynchronousQueue queue = new SynchronousQueue () ;
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System.out.println("stepl");
queue.put ("anyString") ;
System.out .println("step2");
System.out .println(queue.take());
System.out.println("step3");

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

}

FEFPZ T8 R AN 10-34 FiizR .
PHZER R P 2B P A SO MR B R, T — R RS, BFAGRgkLLm TiEfT.
2 Test2 java fCRSUNT -

package test;

import service.MyService;
import extthread.ThreadPut;
import extthread.ThreadTake;

public class Test2 {

public static void main(String[] args) throws InterruptedException ({
MyService service = new MyServicel();

ThreadPut threadPut = new ThreadPut (service);
ThreadTake threadTake = new ThreadTake (service);

threadTake.start () ;
Thread.sleep (2000) ;

threadPut.start () ;

}
B isfras B 10-35 s

put=anyString0.3530550444590701
take=anyString0,3530550444590701
put=anyString0. 6353832977175975
take=anyString0. 6353832977175975
put=anyString0.9008682971514572
take=anyString0.9008682971514572
put=anyString0.9747861989807773
take=anyString0.9747861989807773
put=anyString0. 975693013 6000809
take=anyString0.9756930136000809
put=anyString0.6708089775046417
take=anyString0. 6708089775046417
put=anyString0,9416945166664107
Itake=anyString0.9416945166664107
put=anyStringl.5999442422522446
take=anyString0.5599442422522446
put=anyString0.20218131566768225
take=anyString0.2021613156676225
put=anySteingD.B821705080433836
take=anyString0,821705080433836

Bl 10-34 FHET B 10-35 W&
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10.3.6 & DelayQueue B9{EF
2 DelayQueue 2 {it—FpIE T HA T4 55 B BAF

BIE AR A DelayQueueTestl f5H, 3 Userinfo.java {CFBUITF

package entity;

import java.util.concurrent.Delayed;
import java.util.concurrent.TimeUnit;

public class Userinfo implements Delayed {

private long delayNanoTime;// JER B 44 #
private String username;

public Userinfo(long delayTime, String username) {

super () ;
this.username = username;

TimeUnit unit = TimeUnit.SECONDS;

delayNanoTime = System.nanoTime() + unit.toNanos (delayTime) ;

public String getUsername() {
return username;

@Override
public int compareTo (Delayed o) ({
if ((this.getDelay (TimeUnit.NANOSECONDS)
.getDelay (TimeUnit .NANOSECONDS) )
return -1;
}
if ((this.getDelay (TimeUnit.NANOSECONDS)
.getDelay (TimeUnit .NANOSECONDS) )
return 1;
}

return 0;

public long getDelayNanoTime () {
return delayNanoTime;

@Override
public long getDelay (TimeUnit unit) {

return unit.convert (delayNanoTime - System.nanoTime(),

TimeUnit .NANOSECONDS) ;

}
2K Testl.java {CAS AN .
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package test;
import java.util.concurrent.DelayQueue;
import entity.Userinfo;

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

DelayQueue<Userinfo> queue = new DelayQueue<Userinfo>();
queue.add (new Userinfo (7, "username5"));
queue.add (new Userinfo (6, "usernamed"));
queue.add (new Userinfo (5, "username3"));
queue.add (new Userinfo (4, "username2"));
queue.add (new Userinfo (3, "usernamel"));

System.out.println(" " + System.currentTimeMillis());

System.out.println(queue.take() .getUsername() + " "
+ System.currentTimeMillis());

System.out.println(gueue.take().getUsername() + " "
+ System.currentTimeMillis());

System.out.println(queue.take().getUsername() + " "
+ System.currentTimeMillis());

System.out.println(gueue.take().getUsername() + " "
+ System.currentTimeMillis());

System.out.println(gueue.take().getUsername() + " "
+ System.currentTimeMillis()):;

1438329713796

} usernamel 1438329716796

gy . usernameZ 1438329717796

BFFEfTas R amE 10-36 iR, ername3 1438329718796

. usernamed 1438329719796

{E%ﬁﬁimﬂﬁﬂﬁ° usernameS5 1438329720796
10.3.7 Z LinkedTransferQueue B9{#HH 10-36 EAfT4R

% LinkedTransferQueue 2t ZhfiE 5 SynchronousQueue £ $623543), {HH B A BEEIIHE,
LR AT A2 3P Hh 78 i — e 3

1. 733 take AOTG

2 LinkedTransferQueue ) take() 75 ¥t B A PH 245 ME

BIEE A FR N LinkedTransferQueue 1 YT H , 2& MyServiceA java {URS 1T -

package testl;

import java.util.concurrent.LinkedTransferQueue;
import java.util.concurrent.TransferQueue;
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public class MyServiceA {
public TransferQueue queue = new LinkedTransferQueue();

}
% ThreadA java {fCESINF :

package testl;
public class ThreadA extends Thread {
private MyServiceA service;

public ThreadA (MyServiceA service) ({
super () ;
this.service = service;

}

@Override
public void run() {

try |
System.out.println(Thread.currentThread() .getName() + " begin "

+ System.currentTimeMillis());
System.out.println(" M #Hf: * + service.queue.take());
System.out.println(Thread.currentThread () .getName() + " end "
+ System.currentTimeMillis());
} catch (InterruptedException e) {
e.printStackTrace() ;

}

}
2 Testl.java fXASANF -

package testl;

public class Testl {
public static void main(String[] args) {
MyServiceA service = new MyServiceA();
ThreadA a = new ThreadA (service);
a.start () ;

}

BFFETEAREMBRE, FEVBEABIRETHIRIR, BRMAE 10-37 fim,

2. Ji% transfer(e) BOGEFR: s 1

77 ¥ transfer(e) HIVERH «

1) R YATAFE— T IESFIRBUER R E AR,
B R <7 B A ot 2%

2) BEMLKETEBARINIIR R, HHIEAZER E 1037 PHET
A, HABEHBELEIGEZTE.
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f#37 H LinkedTransferQueue 2, SE3illid4s 2 Fpii.
2 MyServiceB.java SIS 41T

package test2;

import java.util.concurrent.LinkedTransferQueue;
import java.util.concurrent.TransferQueue;

public class MyServiceB ({
public TransferQueue queue = new LinkedTransferQueue();

}
2K ThreadB2.java SRS 4N F -

package test2;
public class ThreadB2 extends Thread ({
private MyServiceB service;

public ThreadB2 (MyServiceB service) {
super () ;
this.service = service;

@QOverride
public void run() {

try {
System.out.println(Thread.currentThread().getName() + " beginB "

+ System.currentTimeMillis());
service.queue.transfer (" # M ThreadB2 ¥ ") ;
System.out.println(Thread.currentThread() .getName() + " endB "
+ System.currentTimeMillis());
} catch (InterruptedException e) {
e.printStackTrace();

}
% Test2.java fCHS AN
package test2;
public class Test2 {
public static void main(String[] args) {
try f

MyServiceB service = new MyServiceB() ;

ThreadB2 b = new ThreadB2 (service) ;
b.setName ("b") ;
b.start () ;
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Thread.sleep(3000);

System.out.printin(" RFIFHTEANEH: " + service.queue.size());
} catch (InterruptedException e) {
e.printStackTrace() ;
}

b beginB 438926503390

, Ik 5528
FEFF B T4 R AN 10-38 Fin. B 10-38  BABU AT 1 AR AE B A
DR HL

3. Ak transfer(e) AIfER: ML 2
AR 1 FPESL . R YR — D IE SR RBUE A T S B AR, e i S Bpf%

it 2.

gl A 0 H LinkedTransferQueue 3, 2§ MyServiceB.java fUES AN :
package test2;

import java.util.concurrent.LinkedTransferQueue;
import java.util.concurrent.TransferQueue;

public class MyServiceB {
public TransferQueue queue = new LinkedTransferQueue() ;

}
% ThreadB1 java fCH3 40T

package test2;
public class ThreadBl extends Thread {
private MyServiceB service;

public ThreadBl (MyServiceB service) ({
super () ;
this.service = service;

}

@Override
public void run() {
try {
System.out.println(Thread.currentThread() .getName() + " beginA "
+ System.currentTimeMillis());
System.out.println(" HEMH{E: * + service.queue.take());
System.out.println(Thread.currentThread() .getName() + " endA "
+ System.currentTimeMillis());
} catch (InterruptedException e) {
e.printStackTrace() ;
}
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% ThreadB2.java fCHS AT :

package test2;

public class ThreadB2 extends Thread {
private MyServiceB service;
public ThreadB2 (MyServiceB service) {

super() ;
this.service = service;

@Override
public void run() {
try {

4
%‘&

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

+ System.currentTimeMillis());
service.queue.transfer (" # M ThreadB2 %k *);
System.out .println (Thread.currentThread() .getName() + "
+ System.currentTimeMillis());
} catch (InterruptedException e) {
e.printStackTrace() ;

}
2 Test2 java {CHRSUIT -
package test2;
public class Test2 {
public static void main(String[] args) {
try {

MyServiceB service = new MyServiceB();

ThreadBl a = new ThreadBl (service) ;

a.setName("a");

ThreadB2 b = new ThreadB2 (service) ;
b.setName ("b"

a.start():

Thread.sleep(4000) ;

b.start () ;

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

endB "

349
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FIFZIT4 R P 10-39 FioR .
4. J5i% tryTransfer(e) H9(5F

7‘5‘& trYTranSfer(e) B‘J‘flﬁfﬁyﬂ: o endB 1438926897609
1) S S BIAEAE— TE R SRR M I E R, [ [RBMTE BMrmrcadsa®
try-Transfer(e) 7715237 VLS B a endh 1438926897609
2) B, WEALEAE, WG false, I EACE AR AN |
q:,’ #Lﬁﬂ‘]?é‘[ﬁ'ﬁ%%ﬁﬂ%ﬂ‘]o & 10-39 HELEHAE
1 HE ARSI T, WK F 2 4. Fesisi e

@i 991 B LinkedTransferQueue 4, 2% MyServiceB java {Ui 4N T
package test2;

import java.util.concurrent.LinkedTransferQueue;
import java.util.concurrent.TransferQueue;

public class MyServiceB {
public TransferQueue gueue = new LinkedTransferQueue() ;

}
% ThreadB1 java {UCHS 41T -

package test2;
public class ThreadBl extends Thread {
private MyServiceB service;

public ThreadBl (MyServiceB service) {
super () ;
this.service = service;

}

@Override
public void run() {
System.out.println(Thread.currentThread() .getName() + " beginA "
+ System.currentTimeMillis());
System.out.println(*tryTransfer(e) KEHEN: "
+ service.queue.tryTransfer (" REZ % »));
System.out.println(Thread.currentThread() .getName() + " endA "
+ System.currentTimeMillis());

¥
2 Test2.java fCASUIF

package test2;

public class Test2 {
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public static void main(String[] args) {

try {
MyServiceB service = new MyServiceB();

ThreadBl a = new ThreadBl (service);
a.setName("a") ;

a.start();
Thread.sleep (4000) ;
System.out.println(" RF| A/NMH: " + service.queue.size());

} catch (InterruptedException e) {

e.printStackTrace();
} a begind 1438927381406

} tryTranster (e) IREEXN: falsd
& endA 1438927381406
} BAZIXR/NA: o
BIF a4 R e 10-40 P, P 10-40 JEfTEER

5. J5i% tryTransfer(E e, long timeout, TimeUnit unit) 9

J7'#: tryTransfer(E e, long timeout, TimeUnit unit) f1E R .

1) G YRTAEAE 1| D IEAESTPRBREIR I a2, WS R s (i sn e

2) BN TTRIEA RIS RER, SF e 2238 LR KU o4 ;

3) GNARAESS E B[R] YOG R I BOH A KRR, R ] false, JF EHLFF TR MBAFI

HEEER .
BT 2 SFERTEE T EERuEs 7, Fr¥uE—TF5 3 M.
B A A9 H LinkedTransferQueue 5, 2§ MyServiceB.java fCHS 81T

package test2;

import java.util.concurrent.LinkedTransferQueue;
import java.util.concurrent.TransferQueue;

public class MyServiceB {

public TransferQueue queue = new LinkedTransferQueue() ;
}

% ThreadB1 java fCHSNF .

package test2;

import java.util.concurrent.TimeUnit;

public class ThreadBl extends Thread {
private MyServiceB service;

public ThreadBl (MyServiceB service) {
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super () ;
this.service = service;

}

@Override
public void run() {

try {
System.out.println(Thread.currentThread().getName() + " beginA "

+ System.currentTimeMillis());
System.out.println (" REH .
+ service.queue.tryTransfer (" £#ZMLE ", 5, TimeUnit.SECONDS)) ;
System.out .println(Thread.currentThread() .getName() + " endA "
+ System.currentTimeMillis());
} catch (InterruptedException e) {
e.printStackTrace () ;
}

}

2K Test2.java fRASUIF .

package test2;

public class Test2 {

public static wvoid main(String[] args) {
try {

MyServiceB service = new MyServiceB() ;
ThreadBl a = new ThreadBl (service);
a.setName ("a") ;
a.start () ;
Thread.sleep(500) ;
System.out.println("A# BF|Ak/A: * + service.queue.size());
Thread.sleep(8000) ;

System.out.println("af PBF|k/A: * + service.queue.size()):;

} catch (InterruptedException e) {
e.printStackTrace () ; begink 1438927756593
} b BAFIRAN: 1
i E‘m% false

endd 1438927761609

adh BAZIR/D: 0

}

R Zf T4 R 10-41 fiios . & 10-41 FEETE ST

6. 737% boolean hasWaitingConsumer() 1 int getWaitingConsumerCount() iz
77 #: boolean hasWaitingConsumer() FIE I ZHIMr A WA N R ZE AL HHEE, ik int
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getWaitingConsumerCount() FIEFEBUS A 2 /DA 9t & 7E S5 150 .
B &M #97 H LinkedTransferQueue 6.
2k MyServiceC java {0 INTF :

package test3;

import java.util.concurrent.LinkedTransferQueue;
import java.util.concurrent.TransferQueue;

public class MyServiceC {
public TransferQueue gueue = new LinkedTransferQueue() ;

}

2 ThreadC.java {CHFSANF :

package test3;

public class ThreadC ektends Thread {
private MyServiceC service;
public ThreadC (MyServiceC service) {

super () ;
this.service = service;

@Override
public void run() {

try {

+» 353

System.out.println(Thread.currentThread () .getName() + " H{F#yfE. *

+ service.queue.take());
} catch (InterruptedException e) {
e.printStackTracel();

}
2 Test3.java fRFBUIF :

package test3;

public class Test3 {

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

MyServiceC service = new MyServiceC();

for (imt i = 0; i < 10; i++) {
ThreadC a = new ThreadC (service);
a.setName("a") ;
a.start () ;
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Thread.sleep(1000) ;
System.out
.println(* HFRAHAEEEEEHFHIE » * + service.queue.hasWaitingConsumer());
System.out.println(" & * + service.queue.getWaitingConsumerCount ()
+ "NEABEEEFRE ") ;
}
}

B T4 AN 10-42 Fis .

13

FOAAE SRR «
A 10T SRR EESFRE

P 10-42  ZREUH 270110 S48 76 S5 1 e

10.4. A igk

AEFEBENFT Java HELPREGHELR, ESEMH Java il 5 EIEE TEEWHGE
A, MR EA TR FRTIEE A T RRRaRE, T2 XFFZRBAE T r5dE 4
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AR IResy af .
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