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FAEJS G BRI BAT, Hh i public static void main() 7745 FIRRRMEXRER, 1 ELE &
JVM Gl .

AI|EE R H callMainMethodMainThread, )& Testjava 3¢, {CHBUNT .

package test;
public class Test {
public static void main(String[] args) {
System.out.println (Thread.currentThread() .getName()) ;
}

}
BTG RRCR A 1-5 Fi7R .

gm
=

B 1-5 FZEFE main

FEFE ) & s A main HCSERE R — >4 FR AR main B9 RFRAE AT main() 7732 B4R

i, FAMFERH—T, 7E#H] &% A main Al main FERAEMAXER, (UURS FAH
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1.2.1 4% Thread 2§

o

£ Java () JDK JFREH, S A ZLEEARM LR, 7 IR 7@ it 17 2 28 Fi 4
SEIZ R R AE R T N EA P, — PP RE4kK Thread 28, B —Fh/2 523 Runnable #2211,
{BAE2E ] i BB LR FERT, J5REFE Thread KWLM, WF:

public class Thread implements Runnable

M T FPRACRS AT AR L, Thread 285CH T Runnable #: 1, EfIZBAFLZERR.
HSE, [EHI4k7K Thread K0 NBIERFT AN, RARMRREERFFZAK, Fh

Java 165 BRFRUPUR BARGER, BN T 3R 246K, 584271 LASEIE Runnable 4 11 77 2,
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package com.mythread.www;
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public class MyThread extends Thread {
@Override
public void run () {
super.run();
System.out.println ("MyThread");

}
BRI

package test;
import com.mythread.www.MyThread;
public class Run |
public static void main(String[] args) {
MyThread mythread = new MyThread() ;
mythread.start();
System.out.println (" BTEX! ");

}

BATEE RN 1-6 Fis o

{:_ P(obléms &E; Tasks >3- Web Br
<terminated> Run (5) [Java Applicat}
E{TER!

MyThread

E 1-6 BITHR

ME 1-6 FHIEZEFTEEFHKE, MyThread. java 28 run A AT HIAT [E] LLAHE, Xt
HFEGE 2R R BRI AET 745 R 5 A BT I SR FRIUY & JE R 1

LERRE—ANTFAES, CPULIAHER I, 303 Ul LAREHL A i Rk I A2 19 run
Fik, At MISEITED “B1T4W! " Jafith “MyThread” XHFHIZRT .

@% w R % kB A start() 7 %, N & H I F ¥ Exception in thread "main" java.lang.
Illegal ThreadStateException,

AR T R VE B RELY:, R EDRE7E 4 FR A randomThread /Y Java i H Fhigim £k
FERIBEALYE:

I A & X222 MyThread.java, {CH3HIF .

package mythread;

public class MyThread extends Thread {
@Override
public void run() {
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try {
for (int i = 0; i < 10; i++) {
int time = (int) (Math.random() * 1000);
Thread.sleep (time) ;

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

}

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

}
FRANEIZT TS Testjava, fUASANTF -

package test;
import mythread.MyThread;
public class Test |
public static void main(String[] args) {
try {
MyThread thread = new MyThread();
thread.setName ("myThread") ;
thread.start ():
for (int i = 0; i < 10; i++) {
int time = (int) (Math.random() * 1000);
Thread.sleep (time) ;

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

}

} catch (InterruptedExceptioﬁ e) |
e.printStackTrace () ;

1

t

AR, T R LR A BEALRRE, BT LU F B 5 T
AORM ARG B HRE IR, NMERM L CPU thATHE~ 2R 72 HA A
EPE.

Thread.java ZEH ) start() 7 A0 “RBEMIIAS" LERCLMES
M4, SRR N I run() k. XA BRELH®EiE RS 2 HE
— A AR ] Thread TH ) run() 77k, st RELBRERE1T, B
A, HATSFPHATIIROR .t D thread.run() B2 2B AT
T, MRFEE, BAMKBRNRIFAAY “RIEERES" Rt Tab R,
72 1 main EZEF R A run() J7ik, LR LS run() 77 4L
AT TG AT LA T 1 B RS .

DL 25 1 7 s AT AR il 1-7 B .

main=mwalin
rain=main
run=myThread
malin=main
run=myThread
main=main
run=myThread
maln=main
run=myThread
main=main
run=myThread
maln=mwaln
run=myThread
main=mwain
run=myThread
wain=main
run=myThread
main=main
run=myThread
run=myThread

& 1-7  FEMLEEAT
NES i
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FANATHEIERE—TF, AT start() R ACRERE IS Sh AT . A gt H 5
H##5H~ z, 25 MyThread.java {UFS AN -

package extthread;
public class MyThread extends Thread ({
private int i;
public MyThread (int i)

super () ;
this.i =
}
@Override

i

public void run ()

}

{

{

System.out.println(i);

a7 Testjava XA -

pack.

age test;

import extthread.MyThread;

public class Test

{

public static void

}

MyThread
MyThread
MyThread
MyThread
MyThread
MyThread
MyThread
MyThread
MyThread
MyThread
MyThread
MyThread
MyThread

main

= new

£19 =
t110
t111
t112
£113

tll.start();
tl2.start();
tl3.start();
tl4.start();
tl5.start();
tlé.start();
tl7.start();
tl8.start ();
tl9.start () ;
t110.start ()
tlll.start();
tll2.start () ;
t1l3.start();

new
new
new
new
new
new
new
new

= new

new
new
new

(String[] args)
MyThread (1) ;
MyThread (2) ;
MyThread (3) ;
MyThread (4) ;
MyThread (5) ;
MyThread (6) ;
MyThread(7) ;
MyThread(8) ;
MyThread (9) ;
MyThread (10) ;
MyThread (11);
MyThread (12) ;
MyThread (13) ;

R FFiat7 ) B A R 1-8 s

{

O i L I R R )
[ o

=
w

E1-8 AR BIINTS start()
PATIR o3
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1.2.2 SCH Runnable O

WA RBRE D BH —ARET, XNFHAREHLYA A Thread 28 17, [H4 Java
Rk, Frllstas 25 Runnable 42 113 X 30AE () 1E O o
BRI H 2, 4kEE0)E#—529 Runnable $% 1 A92& MyRunnable, {CHUNF .

package myrunnable;
public class MyRunnable implements Runnable {
@override
public void run() {
System.out.println (" EfTH I");

}

i i i 3% 4~ MyRunnable.java 25087 Xt 2 & — F Thread.java B ERE T, W
& 1-9 Fi7R o

M TR

Thread ()

ELFRE Thread R,
Throad (Funnatle targst)
SEFTE Thread TR
Thyead (Fuosle targst

ot, Strine name)
PERFTH Thread i]“é’

Theend Sy o

nﬁr’ﬁh&’) Thread ?T;?;

Thyead (Th target)

Thread (T

Ftring nane) .
F target (EAHETHE, BHEED name (EAREN, FED crow FialAEEEREN—R
5 target, Strirg name, long stackSizi

Ufﬁh mm fEARETHR, I-riﬁmB’l nane fEREER, EH erow FHi5|MELIZAN—R, HEFIEEN£H),

group, ; nane)

Threa;‘i Eii 3

Theeyd(Thee U group,

Throad (Thrsu

B 1-9 Thread 415 FE%k

7 Thread.java 2§ () 8 1~ #4 & PR $4 H, A P > #4 i PR %X Thread(Runnable target) fil
Thread(Runnable target,String name) A LA {% i3 Runnable 43 [, 156 B 4 15 o8 $0 52 F5 16 A —
Runnable $ [ AIXT4E . B472R5INF -

public class Run {
public static void main(String[] args) {
Runnable runnable=new MyRunnable () ;
Thread thread=new Thread (runnable) ;
thread.start () ;
System.out.println (" EATE®E ') ;

}

BATEE R A 1-10 .
B 1-10 Fras BOFTENGS SR A Hakiik Z Ak .
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{fi 4k 7K Thread 2 1977 SR IT & LN FIRRIFTE T LA RRMER, R Java J&
ARYKR, A ERFEAR, AR T S A BRI, AT LA SEBE Runnable 42 1 75 O 52
IRALRAERAR . X TR B 1 R A

PAMEEPE )42, Thread.java ZStHSCEL T Runnable #2111, WAl 1-11 7R,

implements Runnable {

private static native void registerMatives(}’
static {
regiscexNatives():

}

K 1-11 2§ Thread £33 Runnable £ 11

TIB-thn 3k 7 %5 #4) 1 PR 8K Thread(Runnable target) A6 AT AL A Runnable #2110 5§42, 6
A UG A—A Thread 250935, X REAGE 2 1] LLKE—> Thread X4 1) run() J774 3¢ th HAth
RIS TR -

1.2.3 LHITESHELSE

[ E X FRIE P B SE B AE BT X AL R v I I S A E Y 4y XEZ LR Z N
AT H R RAR N — AR A

(1) AAEEHE 1

AIEEERAE B SN 1-12 Fs .

| | | | | |

D G R G

B 1-12 AR

T AR BRE TEIEA I
B SEE Y Java T H , ZFRH 3, MyThread.java 28 CA3UNTT .

public class MyThread extends Thread {

private int count = 5;
public MyThread(String name) {
super () ;

this.setName (name) ;// % & % 4
}

@Override
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public void run() {
super.run();
while (count > 0) {

count--;
System.out.println (" H " + this.currentThread() .getName ()

+ " %, count=" + count);

)
12172 Run.java fAAS 40T

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

MyThread a=new MyThread("A");
MyThread b=new MyThread("B");
MyThread c=new MyThread("C");
a.start();
b.start ();
c.start();

}

AR B TAS R 1-13 Fis.

ME -3 aTRER, Al T 3 MR, BLRREA S B count 2R, HOWD
F O Y count 28 R AE . SXAEMIFOLHE R R AILE | WORFIHAFEEZ N LR R R —A4>
S AE B O

UNSRAR B 3 MR R —A count A REHFATIRVEERAER B 1Y, ARG IR ?

(2) B

IR LA 1-14 TR o

1Y) Problems 4 Tasks | @ Web Browser |

<terminated> Run (7) Pava Application] Ciac
Ha 'H'ﬁ , count=4
:Hﬂ B 1‘|'E; count=4

c itE, count=4
Hia ‘H'ﬁ » counc=3
EE! A ﬁ'g ’
He HE,
B itE,
Ha itE,

B 1-13 AR S T45 R & 1-14  Shsgds
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BRI ) R R SN AT LAV )[Rl — MR B, HAnTE SEEE I RE R AR (R, &
AR AT LA ) Bief Ao PR ) — A AR S 8

N — AR PRE BN

A% t4 WX H, MyThread.java ZEfCHSANF -

public class MyThread extends Thread {
private int count=5;
@Override
public void run() {
super.run();
count--;
T FER for B4, BAEARS ERHMARERTEHETHNLT,
I —HEdH—NEEH#ATREER
System.out.println(" B "+this.currentThread().getName()+" it %,
count="+count) ;
}
1

iz472& Run.java fRAS 40T

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

MyThread mythread=new MyThread() ;
Thread a=new Thread (mythread,"A");
Thread b=new Thread (mythread, "B");
Thread c=new Thread (mythread, "C");
Thread d=new Thread (mythread,"D");
Thread e=new Thread(mythread, "E");
a.start();

.start ()

.start ()

.start (),

.start();

T 200

1

BATEEFRANE 1-15 FiR, —————
W 1-15 AT LA B, 4R A FI B ATED HE 0 count (AR |5 7obloms | STosks & Web g
| <termin. > Run (8) [Java Applic]

3, UL A I B RIS count HEATARIE, P T ARRZA" W |3 HE comes

B, MRNEEGBN TS RAANRELN, MRKIGERN . 1€ iy comoed

TESEBE TVM o, i ORIESE AN 3 4 ém HN, comteo

1) BUSRA i {H. |

2) HEI-1, B 1-15  FEEHEELT
3) Xt i BEATRRAE . AR

TEIX 3 A0, RA ZAERRFER IR, IBA—E S B AR 2 4,
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HSn ARG R R R B R, 5 MR, BMEE RS — R aE AT RIS
AR R TR A e, AARITE B — R B B S 58— NI O 45 B A AT DATE R A JRAR 0 i
B Ak | e, XA B SRR Z AT A, R R HEBA ) 77 kAT
W1 . EEE IR

public class MyThread extends Thread {
private int count=5;
@Override
synchronized public void run() {
super.run();
count--;
System.out.println(" @ "+this.currentThread().getName ()+" it 4,

count="+count) ;
}
}

HHBEITRF, SASHIME—FRREL T, WE 1-16 P,
Eﬁﬁ run ji%ﬁﬁj]n)\ SynChroniZCd 9&%$ ’ ﬁzﬁ\gﬁﬁ&m 1 Vﬁrobt‘e‘rr;'\si" ;ﬁi}‘Tasks! W Web Brof
1 run JrEEmE, DUHEBA A7 REATAR IR, 24— B run 7T, || <termineted~ Run (8 ava Applcati

EEA H‘g, count=4

SeFIWT run 7 iAA A B L BT, AR B8, BRI HALL R ETE %E :ﬁ oaunsms
WA run i, IS HARL RN run kA RS R A 0] LI T %i g%: zzf;:‘;
run ke XFEERSCEL T HEBA A A run A EH Y, Wtik®] 7

FE AT X) count AR HE A 1 BIASR T o synchronized AJ PAFEAE B X4
Koy B, mimetex B URaARh “E R 5 “HEAXT

WA E AT R O ik B AR, A sk
ZEAOAE, RGBS E RO, IAXANLKAR T LAAT synchronize BT/, 40
RAREER) X, RaXNLBERS AR 2, ERaeEER ik, mHZ
H AL I s,

AFHEH T — ARG AR E L . ERR %S FERERE S N RN R — x5k
B[] — 4~ S 401 728 o BEA T HR AR I 2 th BB SE e (B R RI A A B0, 0 T 3 i 7 e Py BRUA 7 0
o FHEEH—DREEES — T U “JELRfRL 4 [,

fll# t4_threadsafe W H , RLH— FIELBRLLMIAEE, LoginServlet java BN .

B 1-16  JygiE b
GEZ

package controller;
I AR EBEB K —A Serviet 4fF
public class LoginServlet {
private static String usernameRef;
private static String passwordRef;
public static void doPost(String username, String password) {
try |

usernameRef = username;



if (username.equals("a")) {
Thread.sleep (5000) ;

}
passwordRef = password;

System.out.println ("username=" + usernameRef + " password="

+ password) ;
} catch (InterruptedException e) {

// TODO Auto-generated catch block

e.printStackTrace () ;

}
288 ALogin java fURSANTE -

package extthread;
import controller.LoginServlet;
public class ALogin extends Thread {
@Override
public void run() {
LoginServlet.doPost ("a", "aa"):

}
£k 72 BLogin.java fUCHSH0F

package extthread;
import controller.LoginServlet;
public class BLogin extends Thread {
@Override
public void run() {
LoginServlet.doPost ("b", "bb");

}
E172K Run.java A8 U0F .

public class Run {
public static void main(String[] args)
Alogin a = new ALogin () ;
a.start ();
BLogin b = new BLogin () ;
b.start();

}
REFFEfT)E AR A 1-17 R,

fifpRixX A R W 2 E ] synchronized JC4EF ., EMUBAIT .

{

$1E Java SLEIERAL

13

synchronized public static void doPost (String username, String password) |
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try {
usernameRef = username;

if (username.equals("a")) {
Thread.sleep (5000) ;
}

passwordRef = password;
System.out.println ("username=" + usernameRef + " password="

+ password) ;
} cateh (InterruptedException e) {
// TODO Auto-generated catch block

e.printStackTrace();

}

BFEfTlasc i 1-18 fis,

sername=a password=aa
iusername=b password=bb

:
lusername=b password=as

& 1-17 R s & 1-18  HEBA#ZEA F7 ik

1.2.4 BBEi— 5 System.out.printin() NS &

FERTTAEE TR, ffR LR AR &2 4 M) BB FH ) 2 synchronized X4, A @ fEFE
Flanik—F printin() A5 i++ BCAM@ R “FArlfe” HIA S b —Fh R aEm, I3

R
BIEAFR A sameNum (I H , [ & X EZEFE MyThread.java {CFS 40T

pPackage extthread;
public class MyThread extends Thread ({
private int i = 5;
@Override
public void run() {
System.out.println("i=" +
+ Thread.currentThread () .getName());

ERE: KRG i-- B ERE P A —ATETRKE YT E P println () FEHEAEHTITH

}

(i--) + " threadName="

}
121735 Run.java fRH540°F .

package test;
import extthread.MyThread;
public class Run {
public static void main(String[] args) {
MyThread run = new MyThread () ;
Thread tl1 = new Thread (run);
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Thread t2 = new Thread (run);
Thread t3 = new Thread (run);
Thread t4 = new Thread (run);
Thread t5 = new Thread (run);
tl.start();
t2.start();
t3.start () ;
td.start ()
tS.start ()

}
FEFFIEAT TG AR R R R 2t AR AR AR e 2 (R, AT 1-19 F7R o

4] Run. java 2

L public class Run {
public statio void wain(String[] args) |

MyThread run = new MyThread():

Thread tl1 = new Threadrun):
Thread t2Z = new Thread(run);
Thread t©3 = new Thread(run);
L] Thread t4 = new Thread (run);
§ Thread £S5 = new Thread(run):

tl.start():
il t2.start ()
:] t3.starc():
20 t4.scarc();

o t5.start () ;

threadName=Thread-5
threadiame=Thread-4
4 threadName=Thread-3
4 threadiVame=Thread-2

Bl 1-19  HBLARLRR & 2 M)

ASE K H A2 AR printin() JTETENER R K, (B i-— BERIERAEHA
printin() ZRTAAER), FrAA RAEIRLRE 2B, WA 1-20 Fis,

public void p tin(String x)
synohronized (this) {

print (x);
newlLine () ;

¥
}

€ 1-20 println NF#RE 2

FRLL, N T Bk B R AR AR 2 A (), A2 I R I R) 45 ik
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1.3 currentThread() Ji ik

currentThread() J5 72 3R [FIACHS B IEAE BRSBTS — A Bl T
B2 t6 W H , 12 Runl.java Z5{CHUNT .

public class Runl |
public static void main(String[] args) |
System.out.println(Thread.currentThread () .getName());
}
}

PR BT a5 A 1-21 s

JJ Runl. java £2 \‘\

package run:

public eclass Runl {
public static void main(String[] args) |
System. cut.println(Thread. currentThread() .getName ()) ;
}
¥

i |
2. Problems < Tasks | & Web Browser | "
{terminsted> Runl (2) [Jave Applicstion] C:\Pro
ain

B 1-21 iBfT4558

Z555 1060, main 759544 4 main IR FR A
YLKy, B8 MyThread java 25, RRSHNF .

public class MyThread extends Thread {
public MyThread() {
System.out.println (" ## 7 % #4TH: " + Thread.currentThread() .getName()) :
}

@Override
public void run() {
System.out.println("run ¥ % #4TH: " + Thread.currentThread() .getName());

}
1

iz172& Run2.java fCHSUNF :

public class Run2 {
public static void main(String[] args) {
MyThread mythread = new MyThread();
mythread.start () ;
/I mythread.run();
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PR BTE R A 1-22 Fi,
I 1-22 FREFTE5 T LA & B, MyThread.java 2 i 4 15 pRBUZ B main ZRF2TH FHEY,

Ifil run J7 A FR A Thread-0 MILFRIHIN, run J735R2 A SRR .

SCIF Run2.java fCHS B AN -

public class Run2 |
public static void main (String[] args) {
MyThread mythread = new MyThread();
// mythread.start();
mythread.run () ;

—

}
AT RANE 1-23 Fis.

‘ ) Run2. java 52

‘i_h Run? java {5 k‘“‘_
package run; package run:

import nmythread.MyThread:; import mythread, HyThread;

public class Run2 (
public static void wain(Sctring(] args) {
MyThread mythread = new MyThread():
// wythresd.stsrc()?
mythread.run();

public class RunZ
public statio veoid wain(String[] args) |
NyThread mythread = new MyThread():
mythread.starc ()

myrhread,sun(};

& 1-23 ¥4k main FLFERTIEFH

R — N e R 24 ey g oL, B a il FH 95 B currentThreadExt, A& Java {4

CountOperate.java. fCHAIT

package mythread;
public class CountOperate extends Thread {
public CountOperate() {
System.out.println("CountOperate-—--begin");
System.out.println ("Thread.currentThread() .getName ()="
+ Thread.currentThread () .getName()):
System.out.println("this.getName ()=" + this.getName()):;
System.out,println ("CountOperate---end") ;
}
@Override
public void run() {
System.out.println("run---begin");
System.out.println("Thread.currentThread () .getName ()="
+ Thread.currentThread() .getName());
System.out.println("this.getName ()=" + this.getName());
System.out.println ("run---end");
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I
B4 Run.java (4, fRASLNF .

package test;

import mythread.CountOperate;

public class Run |

public static void main(String[] args) {

CountOperate c = new CountOperate();
Thread tl = new Thread(c);
tl.setName ("A");
tl.start();

}
REFIBATAE R AT

CountOperate---begin
Thread.currentThread () .getName () =main
this.getName () =Thread-0
CountQOperate---end

run---begin
Thread.currentThread () .getName ()=A
this.getName () =Thread-0

run-—-end

1.4 isAlive() Ji ik

7 isAlive() BIZDRESE HIKT Y /TR B 2 A A TSR
Fram A 7, 2530 MyThread java {CFSA0F

public class MyThread extends Thread ({
@Override
public void run() {
System.out.println("run=" + this.isAlive());

}
1547 Runjava {CHBUNTF

public class Run {
public static void main(String[] args) {
MyThread mythread = new MyThread() ;
System.out.println("begin ==" + mythread.isAlive()):
mythread.start () ;
System.out.println("end ==" + mythread.isAlive()):



B1E Java SHARGEE 0 19

FRIF B TEFANE 1-24 PR,

==griae
run=true

& 1-24 BITE5R

J7 ¥ isAlive() B9 1E A MK L 2 A A T 18 3R A4S ﬁ“/ JETE PR WE? TSRS
HREARO SRS AN RZ L, LA T IEAEZITSHERIF RS TRRE, A h R L

“AEET B
TP — T, LA
System.out.println("end ==" + mythread.isAlive());

BARTE ARG AT ENA(ELR true, {HIGIEREATAER . FTED true {EZEIA Y mythread
LRERIATIEEE, FTLUE T trueo WRACR S ST -

public static void main(String[] args) throws InterruptedException |
MyThread mythread = new MyThread():
System.out.println ("begin ==" + mythread.isAlive());
mythread.start();
Thread.sleep (1000);
System.out.println("end ==" + mythread.isAlive());

}

MRS T BS54 oA false, PHIoA mythread X ELATE 1 FPZ NHATSES

FAh, FEAEH isAlive() J7 i, m%@%&m%u%iﬁﬁMﬁﬁ%ﬁ%ﬂmmN%
PEAT start() e A, B1TRISSRAIRTE R BGRA 22 7 0. &G R 2E 5 19 5 R R ok BT
Thread.currentThread() Al this f25 5, F MK — FiXNEEE

BRI Y isaliveOtherTest W H , 417 CountOperate.java 34, URSUITF ;

package mythread;
public class CountOperate extends Thread ({
public CountOperate () {
System.out.println ("CountOperate---begin");
System.out.println ("Thread.currentThread () .getName ()="
+ Thread.currentThread () .getName()) ;
System.out.println ("Thread.currentThread () .isAlive ()="
+ Thread.currentThread() .isAlive());
System.out.println("this.getName ()=" + this.getName())
System.out.println("this.isAlive()=" + this.isAlive()):
System.out.println ("CountOperate---end") ;
}

@Override
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public void run() {

System.out.println("run---begin");

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

System.out.println ("Thread.currentThread().isAlive()=""
+ Thread.currentThread() .isAlive());

System.out.println ("this.getName ()=" + this.getName()):;

System.out.println("this.isAlive()=" + this.isAlive());

System.out.println("run---end");

}
A7 Runjava CF, AUESANF .

package test;

import mythread.CountOperate;

public class Run {

public static void main(String[] args) {

CountOperate c = new CountOperate () ;
Thread tl = new Thread(c);
System.out.println("main begin tl isAlive=" + tl.isAlive());
tl.setName ("A") ;
tl.start();
System.out.println("main end tl isAlive=" + tl.isAlive());

)
FEFIBITERAT

CountOperate---begin
Thread.currentThread () .getName () =main
Thread.currentThread() .isAlive () =true
this.getName () =Thread-0
this.isAlive()=false
CountOperate---end

main begin tl isAlive=false

main end tl isAlive=true

run—-—--begin
Thread.currentThread () .getName () =A
Thread.currentThread () .isAlive () =true
this.getName () =Thread-0

this.isAlive ()=false

run---end

1.5 sleep() Ji ik

Jrik sleep() BIME FHJRAEE & MR B Y RT “IEEHATIOSRE" RIR CEERFT).,
XA “IEFEPATIVERRE” J248 this.currentThread() i& [l (R A2
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S — AR B, BIETH 8, ¢ MyThreadl java fU34ATT -

public class MyThreadl extends Thread ({
@Override
public void run() |

try

System.out.println("run threadName="
+ this.currentThread() .getName () + " begin");
Thread.sleep (2000);
System.out.println("run threadName="
+ this. currentThread() .getName() + " end");
} catch (InterruptedException e) |
// TODO Auto-generated catch block
e.printStackTrace() ;

}
1z472& Runl java fCFS T .

public class Runl {
public static void main(String[] args) |
MyThreadl mythread = new MyThreadl ();
System.out.println("begin =" + System.currentTimeMillis());
mythread.run();

System.out.println("end =" 4 System.currentTimeMillis());

}
BHEW A run() D7k, RRFIBITERMNAE 1-25 Fs.
Y5056, B)E MyThread2.java fCASHNTF .

public class MyThread2 extends Thread {
@Override
public void run() {
try |
System.out.println("run threadName="
+ this.currentThread() .getName() + " begin ="
+ System.currentTimeMillis());
Thread.sleep(2000) ;
System.out.println("run threadName="
+ this.currentThread() .getName() + " end ="
+ System.currentTimeMillis());
} cateh (InterruptedException e) ({
/I TODO Auto-generated catch block
e.printStackTrace () ;

3
@ﬁw

21
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A1# Run2 java fCFS4NF :

public class Run2
public static void main (String[] args) {
MyThread2 mythread = new MyThread2();
System.out.println("begin =" + System.currentTimeMillis());
mythread.start ()
System.out.println("end =" + System.currentTimeMillis());

}

i1 start() kiR shekte, BFafT4 R 1-26 firR.

{1 Problems i Tasks | @ Web Browser | [2 Problems v Tasks | @ Web Browser | [ Console 2 . 4ik Serv
Cterminated> Bunl ) (Java hpplicatio Cterminated> Run? (1) [Java Application] C \Progran Files\Genny
[begin =1396255033828 [begin =1396255271828
run threadName=main begin end =1396255271828
run threadName=main end run threadName=Thread-0 begin =1396255271828
end =1396255035828 run threadName=Thread-0 end =1356255273828

Pl 1-25 4% main FBEFT 2 8 F 1-26 BAT4ER

H T main 2k 2 5 MyThread2 £k #2/2 R A PATHY, FrLAE ZE4TENAY(S 20 begin Fl end.
ifif MyThread2 k2 &M /E121THY, 7EHJ5PIFT4TED run begin Al run end AHEHI{E B o

1.6 getld() Jiik%

getld() 771 MIVE AR IS e PR Y ME—FRiR.
)@@ A H runThread, @)% Testjava 28, fCAS4IF .

package test;
public class Test |
public static void main(String[] args) {
Thread runThread = Thread.currentThread();
System.out.println(runThread.getName() + " " + runThread.getId());

}

BT R 1-27 frs.

B 127 FRECRFEAFR R id (E

MATENREATE SRR E , HETHATIURS ML ZFR N main, L2 id(HHN 1.
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1.7 FikZeFE

{5 LR PR R A BRI R IR M BR A, SRR 7T LAX AR 45 1A T 30
RbFR, 55 (R FRALE Java iE 5 HIF AR break i AIRRETIE, 5B — S0 5P L0 FH

fii H Java N B LFREZ LN IEBT SN AR E WSS, AR, SRS EAN
DU R T — e Pk, SR AL PR G50 25 2 B0 ) U AT R I B LA A iR

AT KGR A or S A A5 1 — AR . AT I — R B A AR AL B TS AT 55 Z R
IEAER AR, WAL Y aTaaRiE . BARXEERAER R, (U A8Ls B e it ,
DA R B U RO . 15 18— F2 0T LA Thread.stop() 1%, (HEHAHE. BREW
SR DS IE— A IEFEB TR, RN EREAL LM (unsafe), 1M 2O #FHIER
i) (deprecated), TEXFAEHY Java A, XA T AS AT HIBAS K S .

KRR 1 — LR AR FH Thread.interrupt() 7785, RS EMLFRE 1k, |
1B AR, HEXADNTEASKIE—DNIEEBTT AR, BT ZIMA— WA 0] LL5E ek
PRI L. T I GHE R A LT E T 4.

1 Java FA LUF 3 FpOr kvl A EIEARIE TR E AR

1) (R AR, HZRFRIER R, a2 Y run HIEERELRRBRA L.

2) {i [ stop ik aRATA LR, HJRAHEESE XAk, KR stop Ml suspend Jz
resume —HFF, HORAEBEST I A, (R EATRT B/ A AS AT BURH 45 5

3) f#iH] interrupt Jrik PR AR .

X3 B AR AE SR W T AT A4

1.7.1 BELERTHILEE

A 7 181 %5 98 F interrupt() J7 ¥4 2R 45 1 £k A&, {H interrupt() 77 15 (4 {8 FH &SR 9 R 4%
for+break AL, T bl ILMEFR . W interrupt() 77 AR TE M ATLR TR 4T T — /M
IEfIbRIE, AR E R IR

BIFEAFR N t11 (9 H, X4 MyThread.java {SA% U0

public class MyThread extends Thread {
@Override
public void run() {
super.run () ;
for (int i = 0; i < 500000; i++) {
System.out.println("i=" + (i + 1));
}
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iz472% Run.java {AS40F -

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

try {
MyThread thread = new MyThread() ;
thread.start () ;
Thread.sleep (2000);
thread. interrupt ();

} cateh (InterruptedException e) {
System.out.println("main catch"):
e.printStackTrace () ;

i

s Tas R E 1-28 .

2 Eclipse 4 o2l & B9 H B8 #1 3 BditPlus #4, #IA—F H &2 52 50 1T,
BB E 1-29 s o

P Edi tPlas I -

[Honemel =]

1=493974
1=4949350
i=450086 i=499951
s i=499982
1=499387 1=449983
i =459988 fid i=499984
= ag 1=4998€5
n 499989 1=499926
1=499940 1=493387
1=49999%1 1=489388
- 1=435989
z.g 493952 1=4595830
i=499293 i=433931
1=450954 1=493932
L 1=499933
i=4999585 1499594
1=493995 1=499535
1=499997 433296
ol ; 1=499997
i=489998 $=499898
1=489999 1=453988
1=500000 ¢ 1=590004
P 1-28  FEFERIGHIH 50 AT H & B 1-29 il 50 A7 H &

MEFTFIOAE AT, I interrupt J7 B A 13 (LR . Afarfe 112k

1.7.2 FIMFEIERBEELLRE

TEST 28 AN 45 LR SRR I IR AT, kB — T A I B R AR R S B A 18 1, 7
Java [ SDK 1, Thread.java 2B 424L T HiRh 712 .

1) this.interrupted(): M YATLFERE LW,

2) this.isInterrupted(): MR REE LT,
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interrupted() 77 175 B AN 1-30 e o
isInterrupted () J7 A/ BN 1-31 s,

interrupted isInterrupted
public static boolean interrupted() public boolean isInterrupted()
[¥] 1-30 interrupted J5 ¥ 7 & 1-31 isInterrupted J7 ¥ 75 H

MAXFAN T EE AKX BNR? JHFF this.interrupted() 77 5 AUMERE: MK ATk
EEDZPWr, MYETkFEE45i81T this.interrupted() HEMLRE . AT EAERANT
fii, B H, &4FHK t12, 3¢ MyThread.java {CRSHIF .

public class MyThread extends Thread {
@Override
public void run() {
super.run () ;
for (int i = 0; i < 500000; i++) |
System.out.println("i=" + (i + 1))

}

}
%% Run.java fRAS AT .

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

try |
MyThread thread = new MyThread();
thread.start ();
Thread.sleep (1000);
thread.interrupt();
//Thread.currentThread () .interrupt () ;
System.out.println(" 2%t 1?7 ="+thread.interrupted());
System.out.println(" 2% 1 27 ="+thread.interrupted());

} catch (InterruptedException e) {
System.out.println("main catch");
e.printStackTrace();

]

System.out.println("end!");

}

PP iaf T g R 1-32 iR
%% Run.java B IRZTE thread X% FiEHLL FALY .

thread.interrupt () ;

K% 1k thread M RFTARMLRR, 165 B XAEFH LU TFRED:
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System.out.println(" 2F®ik 17
System.out.println(" & &k 27

S H| W thread XF R PF QR ML TR BIF 1L, [ENER SITENRNER KR, KBIFRE
1k, A EEUEN] T interrupted() ik RMERE: WA Y ATk 2B Ol XA~ YRk
J& main, EMATWE, BrLAFTENAOG R E P false.

Al main Z8FEF=AE PIRTECRIE? A8 Run2.java RIS 0F .

"+thread.interrupted()):
"+thread.interrupted()):;

I

public class Run2 {
public static void main(String[] args) {
Thread.currentThread () .interrupt () ;
System.out.println (" 2%k 1?7 =" + Thread.interrupted());
System.out.println(" £%&#1 27 =" + Thread.interrupted());
System.out.println("end!");

1

FEFFE1T IR BRI 1-33 Frs.

‘_'_ Problems v Tasks 9 Web va

l lermmated) Run | [10 quu ﬁpphcau
1=145834

k‘. ?roblems 4/_:2 Taslcs 0 Web By
| - /<terrmnabed> RunZ [ava Apph;_no
ngslt ?=false ’EE 1$_|L1 2 =rrue
\Eaﬁﬂlz ? =false| 7E€ B1k2? =faize
145840 ’_Sd
st |
& 1-32 iBf755 R F1-33  ELFE main CEEFIERE

M R EERAE, Fik interrupted() AOHEHI I Y AT R B/ EE LIRS, B4
55 2 M RA R false W7 A5 F — N A # B SCRiH T interrupted 7712k A FE -

MEXLENEABATLEPE . KRGO PEHRAGEZS ZFR, REH, wREGEHK
PERZ A, WHEZKARFES false (AR —RFARALFRT L PHRAZE, LE K
P RAEE T PEARER, BAREFRPEGHE LRI,

RS E & RS AR TEAN, interrupted() 7 i BB ERIRAS R IhAE, FrLLEE 2 WE A
interrupted() 77 71% [B] B/ false.

45 interrupted() LG R FE —F isinterrupted() 77, AT :

public boolean isInterrupted()

M AT LA H isInterrupted() 77 H: AN J2 static (1.
kL2460 Run3.java 25, ABANTF .
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public class Run3 {
public static void main(String[] args) {

try |
MyThread thread = new MyThread();
thread.start ();
Thread.sleep (1000) ;
thread.interrupt () ;
System.out.println(" &%t 1? ="+thread.isInterrupted());
System.out.println(" £& 1 2?7 ="+thread.isInterrupted());

} catch (InterruptedException e) {
System.out.println("main catch");
e.printStackTrace () ;

}

System.out.println("end!");

}
FEIFBATE RN 1-34 fis o BTSSR I
44 N s 3 e g ,LZ_ Problems | ¥ Tasks | @ Web Eroy
M -5 % EP HI u E QJ ’ ﬁ Ii 1slnterrupted() #ﬂe {§ ]5/% ’[ﬁ Ay *’T‘. <terminated> Run3 [lava Application]
&, BEATE T B4 true. proene
BRI — T RAS I R i-16s00

1) this.interrupted() : M Y ATLFRE S O L E T BORE, %Egﬁ;g i

AT AT KPR HR 5 B TS W false HITIRE. -163901]
2 ) this.isInterrupted() : X ZEFE Thread X § G E 4 O

SR IRAS R R A T RIS IR

1.7.3 BEELLNERE—REX

A T RTEE S 3 AR, AT R AR R for 1B AR HI KT — F RFRER T B2 IR,
SRR IRES, WS AR AT R AT,

B S A H t13, 28 MyThread.java fSRSUNF

public class MyThread extends Thread {
@Override
public void run() |
super.run () ;
for (int i = 0; i < 500000; i++) {
if (this.interrupted()) {
System.out.println(" BAREFEILRAT | RERHT 1) ;
break;
}

System.out.println("i=" + (i + 1));
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2 Run.java fRRS 41T -

ubli 1 L'__Problems é_;Tésks _U Web ProuJ
i re o ass R ;teTr:wun;ted> Run (11) {Java Applicatid

public static void main(String[] args) { |5=222115
try | ll1=242120
i =2421 1
MyThread thread = new MyThread(); 'i=;;§;§2
{
thread.start (): 1=242123
Thread.sleep (2000) ; [l1=242124
. i $=242125
thread.interrupt(); hi=242126
} catch (InterruptedException e) { 1=3242127
System.out.println("main catch"); ”i:;gi
1= 422
e.printStackTrace(); i=242130
} [li=242131
; " pay . [11=242132 )
System.out.println("end!"); DZRE PRET BERET .
} end!

}

FIFBATE RN 1-35 Bin.

R BEAREE IR TR, (HANIR for B AR HAA A, BRESMUMEEITHN. G
i35 H t13forprint, 2§ MyThread java {CFSUNT -

E 1-35 LREBEELRREIDRSES

package exthread;
public class MyThread extends Thread {
QOverride
public void run() {
super.run();
for (int i = 0; i < 500000; i++) |
if (this.interrupted()) {
System.out.println(" E4BEIRAT | KRERBHET 1) ;
break;
}
System.out.println("i=" + (i + 1));
}
System.out.println (" R#EME, WREREE for XHLEET, KEHFREFL! ") ;

)
XA Run java fRASUNT :

package test;

import exthread.MyThread;

import exthread.MyThread;

public class Run |

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

MyThread thread = new MyThread();
thread.start();
Thread.sleep (2000) ;
thread.interrupt();
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} catch (InterruptedException e) |
System.out.println("main catch");
e.printStackTrace () ;

}
System.out.println("end!");

}
BFEfTER B R E 1-36 Fin, i=178023

R T A B A AR A7 0 BT T
— TSR, B RIS T REEE T

BUE t13_1 Wi H, 2 MyThread.java {05 ﬁfﬁtﬁ‘ MRS ror LHIEST, SRRIRBL!
wr:

B 1-36  for J& EIMYIE A4k SEIZ 1T
package exthread;
public class MyThread extends Thread {
@Override
public void run() |
super.run();
try {
for (int i = 0; i < 500000; i++) {
if (this.interrupted()) {
System.out.println(" EZRFILRAT | RERHT ') ;
throw new InterruptedException();
}
System.out.println("i=" + (i + 1));
}
System.out.println (" £ for TE ") ;
} eatch (InterruptedException e) {
System.out.println (" # MyThread.java % run ¥ 3% ¥ # catch 7! ");
e.printStackTrace();

}
2% Run.java {UR34NF :

package test;
import exthread.MyThread;
public class Run {
public static void main (String[] args) {
try {
MyThread thread = new MyThread();
thread.start ();
Thread.sleep (2000) ;
thread.interrupt();
} catch (InterruptedException e) {
System.out.println("main catch");
e.printStackTrace () ;
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}
System.out.println("end!");

AT RN A 1-37 R,

e ; EHat
& o
11=183973 ) =
1=183874
1=183875
1=183976
1=183977
i=183978
EERFLEST RERR T
end !
iéf!vThread. Java%runﬁfz‘cp ﬁgcatchT !
java. lang. InterruptedException
ar exthread.lyThresd. run (ByThread. java:1l)
-
o

F 1-37 B4R

1.7.4 TEREERELE

SRR FRTE sleep() RE FEILLR, SRMARFER?
i t14, 2§ MyThread.java {URS 40T «

public class MyThread extends Thread {
@Override
public void run() {
super.run();
try {
System.out.println("run begin");
Thread.sleep(200000);
System.out.println("run end");
} catch (InterruptedException e) {
System.out.println (" ZEJLEP#HE L | # XN catch! "+this.isInterrupted());
e.printStackTrace();

}
SCF Run.java fCRSHNT -

public class Run {
public static void main(String[] args) {
try |
MyThread thread = new MyThread() ;
thread.start () ;
Thread.sleep(200);
thread.interrupt();
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} catch (InterruptedException e) {
System.out.println("main catch");
e.printStackTrace();

}
System.out.println("end!");

} o
| <terminated> Run (12) [Java Appli
'f:u.n begin

BIFIER MR 1-38 P, e
‘,E ﬁﬂimiﬁﬁlt 1i#f Acatch! falzse
M‘fT Eﬂ H"J%%%E‘ s ﬁu%E Sleep :{k:jui—F Jjave.lang.InterruptedException: e

at java.lang.Thread,s

{’?_ﬂ:%—'%& N %j&A catch ig‘/ﬂ s %ﬂ?ﬁ% st excthread.MyThread, zun (MyThread.iava:9)
IR (E, 2 AR false,
E"']‘_‘ | ';Eg&%% sleep SR 5 H A interrupt() & 1-38 iE{F45E

51k, SZAHR AR AR T R B
BT H t15, 25 MyThread.java fCAS AN -

public class MyThread extends Thread |
@Override
public void run() {
super.run() ;
try |
for (int i=0;i<100000;i++) {
System.out.println("i="+(i+1));
}
System.out.println("run begin");
Thread.sleep (200000) ;
System.out.println("run end");
} catch (InterruptedException e) {
System.out.println (" %%, Hi#ZF T sleep! # A catch!");
e.printStackTrace();

}
2 Run.java {URSANF -

public class Run {
public static void main(String[] args) |
MyThread thread = new MyThread();
thread.start () ;
thread.interrupt () ;
System.out.println("end!"); @: Probitms n{éﬂsk_‘;'
} <terminated> Run (13) [J4
} jlend !
i=1
i=2

BATE R NAE 1-39 iR, is
P 5 dc T 94 AN 1-40 PR . Bl 139 SEdRAT interrupt {2 1 242
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% Problems | & Tasks | @ Web Browser [l 4 i
| <terminated> Run (13) [ava Application] C:\accpMyE clipse8.5\Genuitec\Cor
1=283%0 i '

ji=98991

1=95992

1=53233

[1=59994

11=93995

li=23936

l1=28997

{

{1=98398

1=999923

59000

run begin
:"’E(élt » BI&F| T z1eepti# Acaten:!

l

E 1-40 8% sleep IR FH

1.7.5 BEELNERE—NHEL

{fi ] stop() Jr 45 IELRFE MR AEH B T
91551 H 45 F% useStopMethodThreadTest, ({4 MyThread java {CH 4N -
package testpackage;

public class MyThread extends Thread {
private int i = 0;

@Override
public void run() {
try {

while (true) {
i44;
System.out.println("i=" + 1i);
Thread.sleep (1000) ;

}

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

)
3 Runjava fCF40F

package test.run;
import testpackage.MyThread;
public class Run {
public static void main(String[] args) {
try {
MyThread thread = new MyThread();
thread.start ()
Thread.sleep (8000) ;
thread.stop();
} catch (InterruptedException e) {
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// TODO Auto-generated catch block
e.printStackTrace();

}
BT R 1-41 Frs .

{2 Problens | Tasks | @ Meb Browser | g :
Zterminatad> Run () (Java Application] C:\Program Files\Genu: tec\Common\binary\con. |
i=3

i=2

[}
|}
0 wJdo e w

[ I VR

A 1-41 KBRHFRNEIE (stop) ET/EEIREKE

1.7.6 5% stop() 5 java.lang.ThreadDeath &&

i F stop() J7 ¥ Bt &4l ) java.lang. ThreadDeath 5%, {H7EE® BN T, KR HEAT

B A b AR
I A A9 H runMethodUseStopMethod, ({4 MyThread.java {CESUIF

package testpackage;
public class MyThread extends Thread {

@Override
public void run() {

try |
this.stop();

} catch (ThreadDeath e) {
System.out.println (" #A 7 catch() F&! ");
e.printStackTrace () ;

}
4 Run.java fRASUNF

package test.run;
import testpackage.MyThread;
public class Run {
public static void main(String[] args) {
MyThread thread = new MyThread():;
thread.start();
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BT IR RGN E 1-42 s,

77k stop() ELHAEE, B GARMR
il L2 R S A AT RE(— ST PR T (e ;
VERAEIER . AI—ESSERX e | tene et

ar java.lang.Thresd.stop(Thread.java:715)

%Xd,%j&ffi_T “%%n, @ﬁﬁﬁ@mﬂ at testpackage.MyThread.run (MyThread. java:7)
Iﬁl’ﬂ;‘agﬂﬂ; tﬂﬂﬁﬁz\‘—ﬁmlm@o ]_42 J‘&A catch ﬁ:#

1.7.7 BRI AFARER

{1 stop() BRI BIUKE £ 45 B s A — B AS SR . IR DX RE IR O, R P AL BRI
Bl A ] BRI RIBIR , RASERFPITIRRE R, —EBRTEE.

& — A,

£)#751 H stopThrowLock, ({4 SynchronizedObject.java fRESHNT

package testpackage;
public class SynchronizedObject {
private String username = "a";
private String password = "aa";
public String getUsername () {
return username;
}
public void setUsername (String username) {
this.username = username;
}
public String getPassword() {
return password;
}
public void setPassword(String password) {
this.password = password;
}
synchronized public void printString(String username, String password) {
try ¢
this.username = username;
Thread.sleep(100000) ;
this.password = password;
} catch (InterruptedException e) |
e.printStackTrace();
}

}
4 MyThread.java {CRSEIF :
package testpackage;

public class MyThread extends Thread {
private SynchronizedObject object;
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public MyThread (SynchronizedObject object) |
super () ;
this.object = object;

}

@Override

public void run() {
object.printString ("b", "bb"):

}
SCHF Run.java fRRSANT

package test.run;
import testpackage.MyThread;
import testpackage.SynchronizedObject;
public class Run {

public static void main(String[] args) {

try {
SynchronizedObject object = new SynchronizedObject():;

MyThread thread = new MyThread (object);
thread.start () ;
Thread.sleep (500) ;
thread.stop();
System.out.println(object.getUsername() + " "
+ object.getPassword());

} catch (InterruptedException e) {

e.printStackTrace () ;

}
PR E T4 BN 1-43 FTR .

&l 1-43 Sl stop 1 MUEEE A —3

i T stop() LB 27 IDK Hgibr R PR /81" Mk, BREEDGE L HA b
B, FrAANESAERE P A stop() Fik.

1.7.8 {EM return ELLEFE
#7571 interrupt() 5 return 456 F L RESEHAS 1L R AR ORI
B FH A9T0 EH useReturnInterrupt, Z8FE2E MyThread java (U0

package extthread;
public class MyThread extends Thread {
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@Override
public void run() {
while (true) |
if (this.isInterrupted()) {
System.out.println(" 17 !");
return;

}
System.out.println("timer=" + System.currentTimeMillis());

}
izf7%% Run.java fCASGNF «

package test.run;
import extthread.MyThread;
public class Run |
public static void main(String[] args) throws InterruptedException {
MyThread t=new MyThread();

t.start();
Thread.sleep (2000) ; {2 Problems -Z: Tasks | @ Web Browser a Conscls U] ° WL
t.interrupt () <terminated> Run (13) [Java Application] C\accpMyEclipse8.5\G4
X Bl .ﬂ'jg‘ﬁ-ta-‘-
} g =’ e ediEE] ]
) I 5444409764
5444409764
4409782
v s — 3 5
FRFFB T4 R ANIE 1-44 FiR | St

timer=1415444409763

A R “WRHE" FTERLEHLERE  |cmec1ais0s0000760

timer=1415444409764
(fE 1k, BRTE catch B i T LUK S 1) b g, fiff [semesiesssssones
timexr=1415444409765

LR RS 1R SRS LIRS . LT

I.

B 1-44  pRINEILZETT
1.8 PIFEF -
LB EWE LA UK EZIT. 7 Java ZLFEF, 0] LI suspend() 77 -8
LR, {fHH resume() LK R LRRMAT

1.8.1 suspend 5 resume iEHIEH

AR A An{a] 8 B suspend 5 resume J7: .
B FH A9 B suspend_resume_test, ({4 MyThread. java {fSHSHIT

package mythread;

public class MyThread extends Thread {
private long i = 0;
public long getI() {
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return i;

}

public void setI(long i) {
this.i = i;

}

@Override

public void run() {
while (true) |

i++;

)
A% Run.java fARSANE

package test.run;

import mythread.MyThread;

public class Run {

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

MyThread thread = new MyThread() ;
thread.start ()
Thread.sleep(5000) ;

A&
thread.suspend () ;
System.out.println("A= " + System.currentTimeMillis() + " i="

+ thread.getI());

Thread.sleep (5000);

System.out.println("A= " + System.currentTimeMillis() + " i="
+ thread.getI());

/B B

thread.resume () ;

Thread.sleep(5000) ;

ek

thread.suspend();

System.out.println("B= " + System.currentTimeMillis() + " i="
+ thread.getI());

Thread.sleep (5000);

System.out.println("B= " + System.currentTimeMillis() + " i="
+ thread.getI()):;

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

} e = ;
) . Problems [V Tasks | @ Web Brov | ) Conzole
thugﬁﬁeﬂﬁwltil'gg o ool &
A= 1419296793640 1=2301540399
B

}
BRIFZEIT RS R E 1-45 B .

MEER G ITENRIAS 6] EoRF, KBWHBEEET,
WﬁfiiEﬁTEiﬁﬁﬁiﬁiii??ﬂg*kﬁ§o Eﬂ]}45 %gﬂ?gaﬂkf%%%@%

1419236798640 1=2301540823
= 1419296803640 i=4627417425
= 1419296808640 1=4627417425
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1.8.2 suspend 5 resume FiEMERA—IR G

TEA#i ] suspend 5 resume FrikAT, WERMEHAY, W5 EMAILAFRLXREM L,
15 HAZR R I i R A SR AP X 4
il suspend_resume_deal_lock M1 H , 3Cff SynchronizedObject.java fCH 4N :

package testpackage;
public class SynchronizedObject ({
synchronized public void printString() {
System.out.println ("begin") ;
if (Thread.currentThread().getName().equals("a")) {
System.out.println("a 4# &% suspend 7! ");
Thread.currentThread () .suspend() ;

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

)
SCAF Runjava fCRSUNT

package test.run;
import testpackage.SynchronizedObject;
public class Run |
public static void main(String[] args) {
try {
final SynchronizedObject object = new SynchronizedObject () ;
Thread threadl = new Thread() {
@Override
public void run() {
object.printString();

bi
threadl.setName ("a");
threadl.start ();
Thread.sleep (1000);
Thread thread2 = new Thread() {
@0Override
public void run() {
System.out
.println("thread2 B3 7, {@# AF 7 printString () ¥ #!
RATH 1 4> begin");
System.out
.println (" B % printString() ¥ #%# a & B 4% # H A
suspend HHT! ");
object.printString();

b
thread2.start();
} catch (InterruptedException e) |



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

}

FRFIE T s R 1-46 fis,

1% Java SERERBE 0 39

AT S ARl 5 B L A AN R, RSB, sEadadt Chr7 B Gt
{35 suspend_resume LockStop, 2§ MyThread.java fUA%UNT :

package mythread;
public class MyThread extends Thread |
private long i = 0;
@Override
public void run() {
while (true) |
i++;

}
% Run.java GRS ANT

package test.run;
import mythread.MyThread;
public class Run |
public static void main(String[] args) {
try |
MyThread thread = new MyThread():;
thread.start();
Thread.sleep (1000) ;
thread.suspend() ;
System.out.println("main end!");
} catch (InterruptedException e) {
e.printStackTrace();

-

}
B EAT G T ER A {5 B 1-47 P

(2 Broblems| v Tasks | @ feb Br &

fm “(4) [Tava Application] C \Program Files\Genui uc\cmgnﬁhimﬂgg-_. sun java §
egin

‘sf@ig‘?\ﬁ suspend J !

chreadzBEN T, EHAT T princstring () AHE! BITED 1 begin
‘ A princser ing () FIEW LEIREUEH HokoR suspendgf‘%[ T

&hmu. uhxkﬁﬂ Web Br

) lJm 1

[# 1-46 A 5 FF4IFE T printString J7 2

{H N FEK 26 #2245 MyThread java S (U F -

Bl 1-47 il 5 4TEN main end /5 8.
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package mythread;
public class MyThread extends Thread {
private long i = 0;
@Override
public void run() {
while (true) |
i++;
System.out.println(i);

}
FUEITRE, BH &% AFTE main end, BT8R M0E 1-48 i,

A=

Probl ks | @ Web Browser | - Y Servers| =it

f2:
Lﬂﬁwﬁﬁ U'tvn Amlmninxﬁ 5 X:?!GRM m

| o S .
98077 Al
38078
98079
38080
98081
98082

98083

1 -
Pl ¥

& 1-48 AFTEN main end {58

X RIS L R 2, YR AT E) printin) FT R B LY, RABURBR. T
5 println() EACHSGNE 1-49 Frs.

GO Gt public void printlin(long x) {
synchronized (this) (

[ 1-49 AR BREL

X FHOYHT PrintStream Xf R K println() ik —HE “HE" RE, HH SR,
1Ml main() 77 % H #948FS System.out.println("main end!"); REARETATITEN

AR suspend() JrEE RS MIVER 2, (R RA LDEFR S PERENREE, XER
AR,

1.8.3 suspend 5 resume FHiEHERPR—ARRE

TEfE A suspend 5 resume J7 3B 25 5 HH B0 PR S 2R AR B BT 455 T S BOBURE AN [R) 4 0 T 10
BT H suspend_resume_nosameValue, Cff MyObject.java L4

package myobiject;
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public class MyObject |
private String username = "1";
private String password = "11";
public void setValue(String u, String p) {
this.username = u;
if (Thread.currentThread().getName () .equals("a")) {
System.out.println(" #i a &#&! ");
Thread.currentThread () .suspend() ;
}
this.password = p;
}
public void printUsernamePassword() {
System.out.println(username + " " + password);

}
A Run.java fCHSANT

package test;
import myobject.MyObject;
public class Run |
public static void main(String[] args) throws InterruptedException {
final MyObject myobject = new MyObject();
Thread threadl = new Thread() {
public void run() {
myobject.setValue ("a", "aa");
bi
)i
threadl.setName ("a");
threadl.start();
Thread.sleep (500);
Thread thread2 = new Thread() {
public void run() |
myobject.printUsernamePassword() ;
bi
i
thread2.start () ;

}
s A 1-50 iR .

B 1-50 BIT45R

P 1T IS R AR A MO, BT LAFEFRR ¥ H 4d ] suspend() 7 1 EAK S 12 35,
KT ifar X s o) @, FF G AT,
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1.9 yield Jjik

yield() 75 1 i 16 2 i # 24 AT (9 CPU WE IR, # B ik 45 HoAth 9 4E 55 % o5 FH CPU $AT i
). {EACFERIEATE, A TRERIRIEFE, S kS CPU BiA A,

TEATRG, AT LA fTgmtE], fEh Heeas R, M yield 27k O (d FIOR

B4 t17 Wi H, MyThread. java SCAC 0T

package extthread;
public class MyThread extends Thread {
@Override
public void run() {
long beginTime = System.currentTimeMillis();
int count = 0;
for (int i = 0; i < 50000000; i++) {
/l Thread.yield () ;
count = count + (i + 1);

}
long endTime = System.currentTimeMillis():
System.out.println(" fE: " + (endTime - beginTime) + " EF! ");

}

A4 Run.java fCASHITF

package test;
import extthread.MyThread;
import extthread.MyThread;
public class Run {
public static void main(String[] args) {
MyThread thread = new MyThread();
thread.start () ;

}

BIFIEATIa as RNk 1-51 Fis.
FACHS :

/l Thread.yield() ;

EHEBRAS, BHKEfT, EsfraE i 1-52 iR,

[ Problems | v Tasks | @ Web B3
Sterminsted> Run [Javs Applicat
AT s1es=A] Bl

[ 1-51 CPU #h 5 (8] - [# 1-52 Ff CPU ik45 HAth We IR S Bus 2018
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1.10 2P

TEMAERGerp, RARAT AR o8, TRBRE M ML 21 CPU B Z, il
J& CPU fR e AT IR e i iR R X 4 P AT 55

WELFMUCHA B TH “RRBRMRIE" #EE T — U — RISt AT

WERRR G setPriority() Jyik, I ETE JDK AN

public final void setPriority(int newPriority) {
ThreadGroup g;

checkAccess () ;
if (newPriority > MAX PRIORITY || newPriority < MIN_PRIORITY) {

throw new IllegalArgumentException();

}
if ((g = getThreadGroup()) != null) {
if (newPriority > g.getMaxPriority()) {
newPriority = g.getMaxPriority():;

}

setPriority0 (priority = newPriority);

}
TE Java th, RERMIMLEH T R 1 ~ 10 X 10 ML, R/DF 1 80KF 10, W) JDK il

H 5% throw new Illegal ArgumentException().
JDK WPl 3 A~ Bk TUE & U AegifE, RSN .
public final static int MIN PRIORITY = 1;

public final static int NORM PRIORITY = 5;
public final static int MAX PRIORITY = 10;

1.10.1 AR CRAIGRFST

7€ Java 1, RERMEESEA MR, Hin A &5 3h B &F, I B &R ERS
A E—HEH,
il 118 Wi H , A& MyThreadl java 3¢, RASINTF -

package extthread;
public class MyThreadl extends Thread {
@Override
public void run() {
System.out.println("MyThreadl run priority=" + this.getPriority()):;
MyThread2 thread2 = new MyThread?2 () ;
thread2.start () ;

}
Bi# MyThread2.java X, LT -
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package extthread;
public class MyThread? extends Thread {
@Override
public void run() {
System.out.println("MyThread2 run priority=" + this.getPriority());

}
4 Run.java fOES AT -

package test;
import extthread.MyThreadl;
public class Run |
public static void main(String[] args) {
System.out.println("main thread begin priority="
+ Thread.currentThread() .getPriority());
/l Thread.currentThread () .setPriority(6);
System.out.println("main thread end priority="
+ Thread.currentThread() .getPriority());
MyThreadl threadl = new MyThreadl () ;
threadl.start();

}

B EATE RBCR A 1-53 i
BHARHS .

/I Thread.currentThread () .setPriority (6);

AR ERRAT 5 250, FIKIZ4T Runjava 30, SR45RaE 1-54 FiR.

{terminated) Run [Jave Application] C-\Program Fi
main thread begin priority=5
main thread end priority=5

MyThreadl run priority=S5S
/MyThreadZ run priority=5

main thread begin priority=5
fnain thread end priority=6
HyThreadl run priority=6
MyThread2 run priority=6

B 1-53  egiplidki Bl 1-54  {RSCH e sk sk K

1.10.2 {RERESHNMYE

HIR(E ] setPriority() 77 AT LA BRI, (AR BA BB BRI iR,
BIEZFRH 119 I H, 30 MyThreadl java fCFS40F

package extthread;
import java.util.Random;
public class MyThreadl extends Thread {
@Override
public void run() {
long beginTime = System.currentTimeMillis();
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long addResult = 0;
for (int j = 0; j < 10; j++) |
for (int i = 0; i < 50000; i++) |
Random random = new Random() ;
random.nextInt () ;
addResult = addResult + 1i;

}

long endTime = System.currentTimeMillis();

System.out.println(" % * % % o thread 1 use time=" +

beginTime)) ;
}
}

A MyThread2.java {CHS 40T ¢

package extthread;
import java.util.Random;
public class MyThread2 extends Thread {
@Override
public void run() {
long beginTime = System.currentTimeMillis();
long addResult 0;
for (int j = 0; 3 < 10; j++) {
for (int i = 0; i < 50000; i++) {
Random random = new Random() ;
random.nextInt () ;
addResult = addResult + i;

}
long endTime = System.currentTimeMillis();
System.out.println(" ¥ % ¥ s ¥ thread 2 use time="
beginTime)) ;
}
}

A% Run.java fRASUNF .

package test;

import extthread.MyThreadl;

import extthread.MyThread2;

public class Run {

public static void main(String[] args) {
for (int i = 0; i < 5; i++) {

MyThreadl threadl = new MyThreadl();
threadl.setPriority(10);
threadl.start();
MyThread2 thread2 = new MyThread?2();
thread2.setPriority(1);
thread2.start();

¥+

(endTime

(endTime

45
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A4 Run.java fEi817 3 RJG MIATENGS R A& 1-55 BizR.

*%kkktaread 1 use time=4E€ *hkAkkrnread 1 use Time=468 *khdkthread 1 use time=477
*kdkkthread i1 use time=315 *AKkkkthread I use time=500 *XxKxkkthread L use time=500
*dkkkihread 1 use cime=511 *dkdkchread 1 use time=S11 *%kkkkthread 1 use time=513
wwwRwthread 2 gse time=528 k% kkkchread 1 use Time=514 frrsrrrthread 2 use time=516
*khkwtnread 1 use time=533 *kxkx*kciread 1 use time=316 ddkkwthread 1 use time=333
*kkkkthread 1 use time=550 ARRWWLhread Z use time=565 *k*kkchread 1 use time=548
RwRwkthread 2 uss time=562 Ruwwwwthread 2 use time=571 wRrRREthread 2 use time=389
wRFWwRthread 2 use time=562 wEsswrwthread 2 wX¥kwthread 2 use time=583
wasrwTrthread 2 use time=571 warxwRthread 2 use time=575 wRwxwthread 2 use time=537
wwswwthread 2 use time=373 KRR wkthread 2 use time=58¢ wxwwkthread 2 use time=390

M 1-55  ELe R pIZRR SR PITSE

M 1-55 AT LR BE, @ Ae R B K aethiiTe, AR RN
BEMAMITE. HIh, RELLH MyThread ] L SEH main L2 P LS e hAT5E, H
P FE Y45 R 42 2 MyThread 1 2R P2 DL B R e M {E 0 10 U . YRR e 55
YRR AR, HEERAT R MRE K EAINUT XX, N TRIEX D450, 8T8, 8%
Run.java {URS 0T :

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

for (int i = 0; 1 < 5; it++) {
MyThreadl threadl = new MyThreadl () ;
threadl.setPriority(1l);
threadl.start () ;
MyThread2 thread2 = new MyThread?2 () ;
thread2.setPriority(10);
thread2.start();

}
SCfF Run.java 7EIE1T 3 WA MIFTENGS SR ANE 1-56 Pis .

Rwawwthread 2 use time=483 wRRAwRthread 2 use time=44B wwwwRthread 2 use time=472

uze time=503 wWRRwthread use time=485

use time=525 wHRwwwthread

2

wwwwwohread 2 use time=420 *TRFwwthread
orrsrrthread 2
1

use cime=327 RRZXRLhread 2 use time=499 wREorthread use time=479

2
2
use cime=505 “ririrrthread 2 use time=508
F*xkrkrhnread 2
2

use time=515

wTRwRwthread 2 use time=523 *hkkkkrhread use time=528 *kkkkthread 1 use time=552

Frirdrrthread 2 use time=561 ok kkkthread use times=550 *kkkkthread use time=551

*hkhkkthread 1 use time=564 *hkkxthread

use time=580 Fkkkkthread use time=574

2
2
2
Z

*kkkkthread 1 use time=535 wE¥%kRwthread 2 use time=532 ‘Twwwkthread
1
- 3
1
*Axkkkthread 1 use time=576 *kkkkrnread 1
i

b}
1
use time=572 *%kkdkthread 1 use vtime=571
1
]

*%kkkdchread 1 use time=579 *kkkkrnread use time=35E0 **k*kkkthread use time=585

[ 1-56 KB4 thread2 SefhifT5¢
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M 1-56 AT L& B, KH4MIY thread2 JedhfTo8, Sl AR 95U A
T TE e, B RE A4S S R O My Thread2 MITESES R R i, diZkfe L e R A
—E MR E , AR CPU REH AT R IR IEA T ok B i SR

1.10.3 iR EEHENIYE
i TR A48T LR AR BN S e v A e AT 52 run() ik AR Ss, HX 45 R ANEE
PR &, AR gh B “BERLYE", it 2L AR A — 2 —IK

HB AN TE
BIEEAZ B R 20 B3 H , SCfF MyThread] java {54075

package extthread;
import java.util.Random;
public class MyThreadl extends Thread {
@Override
public void run() {
long beginTime = System.currentTimeMillis();
for (int i = 0; i < 1000; i++4) |
Random random = new Random() ;
random.nextInt () ;
}
long endTime = System.currentTimeMillis();
System.out.println(" % * % % % thread 1 use time=" + (endTime -
beginTime)) ;
}
1

X AF MyThread2.java {CFSUNF

package extthread;
import java.util.Random;
public class MyThread2 extends Thread {
@Override
public void run() {
long beginTime = System.currentTimeMillis();
for (int i = 0; i < 1000; i++) {
Random random = new Random() ;
random.nextInt () ;
}
long endTime = System.currentTimeMillis();
System.out.println(" % % ¥ % ¥ thread 2 use time=" + (endTime -
beginTime)) ;
}
}

A Runjava {CASANE .
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package test;

import extthread.MyThreadl;

import extthread.MyThread2;

public class Run {

public static void main(String[] args) {
for (int i = 0; i < 5; i++) {

MyThreadl threadl = new MyThreadl ();
threadl.setPriority(5);
threadl.start();
MyThread2 thread2 = new MyThread2();
thread2.setPriority(6);
thread2.start ():

}

KT LGSR BEHLYE", FTUABANRBHER —RERN S, H—TERNG, ik
e — .

S Runjava fEIE1T 6 K5 IFTENGS SR AN 1-57 Fizs.

*kkkkthread 1 use Time=3 *k%khthread I use time=3 *kKkkkrhread 1 use time=3
wrsrwsthread 2 use time=1 **xkkkthread 1 use Time=i wEIEAthread 2 use time=3
**%kkchread 1 use Time=4 Fritwkwchread 2 use tame=1 **kkxkkthread 1 use time=2
*kkkkchread 1 use time=2 *dkkkthread 1 use time=i *kkkdthread 1 use time=0
*d%kkthread 1 use time=2 Twwirirchread 2 use time=2 Jdkkwkthread 1 use time=3
TrRrfrkthread 2 use time=3 wRwRwrthread 2 uze time=0 wRwwRthread 2 use time=3
RRRRrwthread 2 use time=3 K%k kkthread 1 use time=0 Xrxwikthread 2 use time=1
wiwwRthread 2 use time=3 wxrrwthread 2 use time=2 *kkkkthread 1 use time=D
*kdkkthread 1 use time=1 *kkkkchread 1 use time=3 sorachread 2 use time=0
¥enrwthread 2 use time=0 wwRwwchread 2 nse time=1 srfrinrthread 2 use time=2
*kkkkcthread 1 use time=2 *%kkkxkthread 1 use Time=2 *Ak*krorsad 1 use cimes2
WRAERthread Z use time=0 *hkhkAxkthread I use time=0 *kkkkrhread 1 use time=2
wRWwkwthread 2 use time=3 *%kkkthread 1 use time=3 *k%xxkthread 1 uss time=0
*kdkdkchread 1 use time=2 R Rchread 2 use time=0 wRwwRthread 2 use time=2
**kxdkchread 1 ase time=0 kA kAkkchread 1 sse time=l Frirddrirthread 2 use time=3
TREaxthread 2 use time=0 TRrafrhthread 2 use time=2 * Ak kkthread 1 use time=1
*kwkxkthread 1 use ctime=0 Xewuwthread 2 use time=2 *hkkxkkcthread 1 use time=0
*kkkkthread 1 use time=3 *hkkxkxthread 1 use vime=l wirgvrirthread 2 use time=1
FRwwrthread 2 use time=1 *arirsrirthread 2 use time=0 frirsririrthread 2 use time=1
Trswthread 2 use time=l wiirwwthread 2 use time=0 FawnrRthraad 2 use time=l

F 1-57 17 6 KIGMEER

A2, ARYE MG SER T LATR ) — 458, AEICLBRB LIRS B 1745 R I0UF 1 i
AP, SRR A—EE - KEAIITE run() TEPHES, WM,
LR SITENF K, AEHXME KRN, B8 XRABA A60E M
m‘lﬁ o
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B A 93 H countPriority, GIEEFMERERA, (RFSWNE 1-58 Fim.

$1E Java BLEFERRE *0 49

public class Threadd extends Thread ( |

|

private int count = 0;

public int gecCount () |
return count;
i

Firserride
public void run() {
while (true) {
count++;

}

H._IJ ThreadB, java P 2
HM. | package extthread;

public class ThreadB extends Thread {

private int count = 0O;

public int getCount() {
return count;
)

Bemereids
public void run() {
while (true) {
count++;
}

& 1-58

B2 Run.java, RISEITF .

package test;

import extthread.ThreadA;
import extthread.ThreadB;
public class Run {

}

try {
ThreadA a = new ThreadA();

public static void main(String[] args)

{

a.setPriority(Thread.NORM PRIORITY

a.start();
ThreadB b = new ThreadB();

PR

- 3):

b.setPriority(Thread.NORM_PRIORITY + 3);

b.start () ;
Thread.sleep (20000) ;
a.stop();
b.stop();

System.out.println("a=" + a.getCount());
System.out.println("b=" + b.getCount());

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

BT R A 1-59 k.

{

| 1=1033137893

[l 1-59  fLicdim st
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1.11  “FPreft

7E Java BFEP AR, —FRERAPERE, A—RRTIHLRE.

SRR FRRR R, EREER CBRET BE X, SHERPAFAEETIPL
FET, ISP fE A sh i, R RSP LR AR R B MR R, YRR P A RS AR
T, MR g R RS A AL E T, AsEiR. A BGE R R LR R — T
PR . AT AP RBREREA IVM PETE ARSI AR R, REYET IVM
S P AFAEATAT — N ST R B A SR, SFPLRBERAETIE, RA YRR 4i
ERnt, SFAPLBEABEE JVM — [RS4SR T E, Daemon BYYEFH 2 W HADL R iz T (L@ A
R4S, SPAPLRER e R A R GC (BRE MIEs), ERE—MRFRIRESF& .

B]7 77 | daemonThread, ({4 MyThread.java fCASHNF

package testpackage;

public class MyThread extends Thread {
private int i = 0;

@Override
public void run() {
try |
while (true) |
i++;

System.out.println("i=" + (i)):
Thread.sleep (1000);
}
} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace();

}
SCF Run.java fRES40F

package test.run;
import testpackage.MyThread;
public class Run {
public static void main(String[] args) {
try {
MyThread thread = new MyThread();
thread.setDaemon (true) ;
thread.start ();
Thread.sleep (5000) ;
System.out.println(" KB thread ¥ EZ M FEITHT, B E2ELET! ") ;
} cateh (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace () ;
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B Ta BRI E 1-60 Frs .

. Problems ' Tasks| @ Web Browser | -l
Cterminated> Bun () [Jave Application] C \Program Files\d
i=1

i=2
i=3
i=q
i=§

=6
BB et BOTEITENT, HALELT!

Bl 1-60 SFPLFRMR T

1.12 AR F/NES

ARFENG T Thread MY AP, FEfdi XL API (i #erh, £ Bl —Sb B AR R B A1 i,
HX th R 2L B EA A FURMER — AL, 223 MR x5 N, witdiE r 24
BRIk ST, B ZLEEREARA R,



Cluyprered: EIE

XIRNIZERIF ARG

AT FEANG Java ZEBP ORI, WELZUAITE Java iF 55 HAR L 2T,
WHATAE Java 15 5 i RARR R L 2 AR, 2088 i R n) 8RS 5 ZLRNE 2
H, XA SRES PR X, W CH 5 Ch,

A BN %A BRI BOR A

Q synchronized X W48 A Object A FIfHH .

Q synchronized Xf % Wi #4547 Class B {d

Q LA LR far B o

0 SCHEF volatile 1 FEEAE .

0 45 volatile 55 synchronized i X 51 f2 {8 FH 155

2.1 synchronized [W] Ji ik

TESR | PR LM “ABEL” 5 "rRBREL” MRMBARN, EMNE¥IL4
LR —E X BRI R, “JERRBRL S HESTEZ MR N R — X 4 b i 32
AR IATIF RV R AR, PRAE RS SRR R, R O R SR B i
i “ERRLE A" IR ASRAR B S AR B DR 2o 2D A BRI, R4 M BRI B G . 1k
PURTESS | FRAT 4, (HAT BRI R VTRI N2, FEANTY 158 o8l e O A i A
{EL R AL B 7 5



F2E WRRTEBAPHAHE - 53

211 AEANEERAEGERS
R AT [REAEAET SRR o, QURE RN A AR, WIRAEE E
A" [, pragi bR AL T,
T4 )0 [ R ST e R I — AR R, R IR L T M,
@7 t1 W H, HasSelfPrivateNum java SCCAS AT

package service;
public class HasSelfPrivateNum {
public void addI (String username) {
try |
int num = 0;
if (username.equals("a")) {
num = 100;
System.out.println("a set over!");
Thread.sleep (2000);
} else |
num = 200;
System.out.println("b set over!");
}
System.out.println(username + " num=" + num);
} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace();

}
(A% ThreadA java fRESANF

package extthread;
import service.HasSelfPrivateNum;
public class ThreadA extends Thread {
private HasSelfPrivateNum numRef;
public ThreadA (HasSelfPrivateNum numRef) {
super () ;
this.numRef = numRef;
}
@Override
public void run() {
super.run();
numRef.addI ("a"):

}

{4 ThreadB.java fEFHITF -
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package extthread;
import service.HasSelfPrivateNum;
public class ThreadB extends Thread {
private HasSelfPrivateNum numRef;
public ThreadB (HasSelfPrivateNum numRef) {
super () ;
this.numRef = numRef;
}
@Override
public void run() {
super.run();
numRef.addI ("b") ;

}
SCPF Runjava fCR 4T -

package test;

import service.HasSelfPrivateNum;

import extthread.ThreadA;

import extthread.ThreadB;

public class Run {

public static void main (String[] args) {

HasSelfPrivateNum numRef = new HasSelfPrivateNum() ;
ThreadA athread = new ThreadA (numRef) ;
athread.start () ;
ThreadB bthread = new ThreadB (numRef) ;

bthread.start () ;

)
FEIF AT IE BRCR AN 2-1 iR .

t set over!
num=100

a
E
f
éb num=200

M 2-1 rkP R EARESRE

AT, DT AR R AR AR H R A, KIS R L RN . R ITIE NI AR
TR IR Y o

212 LHIFEIFLRERE
MR EAEIEF VI | AXTRA LR, WA TR RLme s M,
JHERR VSR (X R AP ANSRAT A IR, WIEAT (945 5 7T RE B UK B o S
BLAESS | B R AR R I R BIR L



$2E NRREENFKIHGE

TR AT GAAT 1 ASSe A RE, A o] B U o 1 O
f1# 12 7 H . HasSelfPrivateNum.java SCHACHSANT -

package service;
public class HasSelfPrivateNum (
private int num = 0;
public void addI (String username) {
try {
if (username.equals("a")) {
num = 100;
System.out.println("a set over!");
Thread.sleep(2000);
} else |
num = 200;
System.out.println("b set over!");
}
System.out.println(username + " num=" + num);
} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace();

}
XA ThreadA. java {CHS4NF -

package extthread;
import service.HasSelfPrivateNum;
public class ThreadA extends Thread (
private HasSelfPrivateNum numRef;
public ThreadA (HasSelfPrivateNum numRef) {
super () ;
this.numRef = numRef;
}
@Override
public void run() {
super.run () ;
numRef.addI ("a");

}
{4 ThreadB.java {CHSUNT :

package extthread;
import service.HasSelfPrivateNum;
public class ThreadB extends Thread {
private HasSelfPrivateNum numRef;
public ThreadB (HasSelfPrivateNum numRef) {

super () ;

+
@ "
*

55
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this.numRef = numRef;

}

@Override

public void run() {
super.run();
numRef.addI ("b");

}
(4 Run.java fRASENF

package test;

import service.HasSelfPrivateNum;

import extthread.ThreadA;

import extthread.ThreadB;

public class Run {

public static void main(String[] args) |

HasSelfPrivateNum numRef = new HasSelfPrivateNum() ;
ThreadA athread = new ThreadA (numRef) ;

athread.start () ;
ThreadB bthread = new ThreadB (numRef) ;

bthread.start () ;

)
RIFBfTIEmas RN 2-2 Fis.

{2 Problems | = Tasks |«
[<terminated> Run

a set over!
b set over!
num=200

la num=200

P 2-2 BRI HR S E E R AR R R RS

AR S BG  ANERAR R B U 8] — A R M s, QR PR AR (R R L 55 X 2 i)
SRR, MARES M “ELBEEe” B, WRFIKNARAENEEZN AT, HF
£ public void addI(String username) J7 LRI N EEE T synchronized BI7] . BHXUEMAAELITF .

package service;
public class HasSelfPrivateNum {
private int num = 0;
synchronized public void addI (String username) {
try {
if (username.equals("a")) {
num = 100;
System.out.println("a set over!"):;
Thread.sleep (2000) ;
)} else {
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num = 200;
System.out.println("b set over!");
}
System.out.println(username + " num=" + num);
} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace();

}
PP FROGEATEE R I 2-3 B

2 Problems v Tasks
{terminsted’ Run (2)
ﬂ:-;;:wo‘vrez 1
a num=100
b set over!
b num=200

2-3 [APfRLELeT

LREER : ERANERYIFFE— R PRSI EN —ERAEL N ALEHT
SERAE], BTLASEATEN Y a, SRJRITENH b,

213 SPRRSMHHU
HoREF -9, B85 H 4 KA twoObjectTwoLock, 4] # HasSelfPrivateNum java
%, AT

package service;
public class HasSelfPrivateNum {
private int num = 0;
synchronized public void addI (String username) {
try |
if (username.equals("a")) {
num = 100;
System.out.println("a set over!");
Thread.sleep(2000) ;
} else |
num = 200;
System.out.println("b set over!");
}
System.out.println (username + " num=" + num);
} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace () ;
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SRS A R A s addl, 1R I 2 N I IR
B2k F2 ThreadA java il ThreadB.java 1Ci%, & 2-4 PR .

L{j T;u—nrdl.‘jwc 5 "’2‘:h |

package extthread;
import service.HasSelfPrivateNum:
public class Threadh extends Thread {
private HasSelfPrivatedum numRef;
puklic Threadi(Has3elfEFrivateNum numRef) (

super();
this.numRaf = numRef;

@Ovazrcide

public void run() {
super.run();
nuxRef .addI (“a"):

% 2-4
2 Run.java {UEA0TF

package test;

import service.HasSelfPrivateNum;

import extthread.ThreadA;

import extthread.ThreadB;

public class Run {

public static void main(Stringl]

HasSelfPrivateNum numRefl
HasSelfPrivateNum numRef2
ThreadA athread
athread.start();
ThreadB bthread
bthread.start () ;

}

fI# T 2 4~ HasSelfPrivateNum.java 2535, FEFEITHIS

SBANE 2-5 R .

T B P A R AR 1) T[] — A28 A 7 A A ) S 49 g
Rl 2R R T %, BORHMERUSR LI RETM. RnphT
QT 2 MG, RGP LN 28, FTLLEITARE W25 TRSNEE A

read;

package ext

import =2ervice.HzsSelfPrivateNum;
public class ThreadS exteands Thread {
private HasSelfPraivateNum numRef;
public ThreadB(HasSelfPrivatelum numRef) |

super();
this.oumRef = numRef:

#0vexrids

public void run(}) {
super.xun(});
numRef.addI ("b");

=
e =

P AR

args) |
new HasSelfPrivateNum() ;
new HasSelfPrivateNum() ;

new ThreadA (numRefl) ;

new ThreadB (numRef2) ;

set over!

jo set over!
i num=200
a num=lool
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SR, TERRIRCR R SEITED b, RJF1TED a.

M ETHIFEF B T4 oK FH, HIRTE HasSelfPrivateNum.java " il il T synchronized 3¢
F, (BATENRIF AR, B3, AR X4 R e ?

5t 7 synchronized HUAS M BIAR 2 X R A1, AR — B e ik (BR%D) S1EHE,
JiLAAE B s B, BN ARR SE AT synchronized SCEEF B L, WA RBREBREA %
BT RXT R Lock, IFAHAMLRE N EEEFRPRE, MREZNERBYN K ZR—1
IO 38

HAR ZALBEVIR Z %%, WIVM S8l# 281, EEMRBEEE T 24
HasSelfPrivateNum.java 28X 4L, FrARLSF=AEH 2 8.

[R5 ) 5L15) 4 synchronized, 525 ) #1524 asynchronized

2.1.4 synchronized /3£ 58315

9 T UE B HT T R R R X 5, GIEESCE I H synchronizedMethodLockObject,
2§ MyObject.java LIS AT

package extobject;
public class MyObject {
public void methodA () {
try {
System.out.println ("begin methodA threadName="
+ Thread.currentThread() .getName());
Thread.sleep (5000) ;
System.out.println ("end");
} catch (InterruptedException e) {
e.printStackTrace () ;
}

}
A LA ThreadA java fRIGUITT

package extthread;
import extobject.MyObject;
public class ThreadA extends Thread |
private MyObject object;
public ThreadA (MyObject object) {
super () ;
this.object = object;
}
@Override
public void run() {
super.run () ;
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object.methodA() ;

}
H E X222 ThreadB java {CHS 0T :

package extthread;
import extobject.MyObject;
public class ThreadB extends Thread {
private MyObject object;
public ThreadB (MyObject object) (
super () ;
this.object = object;
}
@Override
public void run() {
super.run () ;
object.methodA() ;

}
iz472 Run.java fRAS AT .

package test.run;

import extobject.MyObject;

import extthread.ThreadA;

import extthread.ThreadB;

public class Run {

public static void main(String[] args)

MyObject object = new MyObject();
ThreadA a = new ThreadA (object);
a.setName ("A") ;
ThreadB b = new ThreadB (object);
b.setName ("B") ;
a.start();
b.start ()

}

1T /E FRCR A 2-6 frs,
B MyObject.java fRASUNTF

package extobject;
public class MyObject {
synchronized public void methodA () {

try |

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

Thread.sleep (5000) ;
System.out.println ("end");

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

{

{
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}
an b SRS TR, 7E methodA J7ERTAIA T &4 synchronized #EA7 [F A ALHE . ¥ Hf
UGB ATRR N 2-7 B

I = = . 3 i'}‘ = ! . 7
[T Provtens [ £ Taska] @ 7ob Beovase| 12, Problens | /i Tasks| @ Web Browser |

- - {terminated> Run [Javs Applicatien] C.\
Sterminsted> Run [Java Application] C:\) begin methodA threadName=A
begin mechodA threadName=3A end
:::il‘ metnodh chreadieme=s begin methodA threadName=B
fend il
Kl 2-6 PR —[F#EA methodA J5ik B 2-7  HEBAEA T %

—_

Wt b SE e A5 B 45, P A 6 B synchronized 7 B 1) 7 i —E SR HEBAIE 1T .
AT EERCE R XWAFE, RARERENESUIRATER LA, AL
ERRI, P AMABEA FEBE,

AR HAth 19 7 B AE A I B S AT ARCR B ? el &5 B Lock BN R MIBURWE? SkLEH
S I H synchronizedMethodLockObject2, 2530{4 MyObject.java fCES I

package extobject;
public class MyObject (
synchronized public void methodA () {
try {
System.out.println("begin methodA threadName="
+ Thread.currentThread() .getName()) ;
Thread.sleep (5000) ;
System.out.println("end endTime=" + System.currentTimeMillis());
} catch (InterruptedException e) {
e.printStackTrace();
}
}
public void methodB () {
try f
System.out.println("begin methodB threadName="
+ Thread.currentThread() .getName () + " begin time="
+ System.currentTimeMillis());
Thread.sleep (5000) ;
System.out.println ("end");
} catch (InterruptedException e) {
e.printStackTrace();
}

)
P AR SCRRRI IR R ik, RIS 2-8 Fis.,
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e

|| 1] Threads. java £ e

package extthread;

import extobject.MyCbject:
7 public class ThreadA extewls Thread {
private MyCkject cbject;

public Threada (MyCbject cbject) {

j“. . package extthread;
import sxtobject.Mydbject;
public class ThreadB extends Thread |
private MyCbject object;

public ThreadsB (MyCbiect objact)

super ()’
this.cbiect = object;

super();
this.object = gbject;

public void run()
super.xun();
object.methodB();

soper.run():
oblect.methodA ()7

u
7
0
.
a
H
v
-
Qo
"

, Al
28 R RI R

A Run.java SIS 4NF -

package test.run;
import extobject.MyObject;
import extthread.ThreadA;
import extthread.ThreadB;
public class Run {
public static void main(String[] args) {

MyObject object = new MyObject():

ThreadA a = new ThreadA (object);
a.setName ("A");
ThreadB b = new ThreadB (object);

b.setName ("B") ;
a.start ()
b.start();

}

FEFFIBTER AN 2-9 Fi7R .

i bR SER AT AT, BAREAR A JEREA T object MR MNP, HLMR B L L
S A AE synchronized 255 (7 1 .

RSN, HF MyObject.java 34 methodB() 7 RN synchronized 6487, fLALANT .

synchronized public void methodB() {
try |
System.out.println("begin methodB threadName="
+ Thread.currentThread () .getName ()
+ System.currentTimeMillis());
Thread.sleep(5000) ;
System.out.println("end");

+ " begin time="
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} catch (InterruptedException e) {
e.printStackTrace():
}
}

AT P AR AR ) ] — X R A A [R5 (0 7 s, AT AR 2-10 B

122 Probless agjtuah‘  eb lrlnurJ =2 Console. 53 ° 3&5;!1\5‘5i
trator\hgpliatal ;2;;;,@@,44 (1), [Tava Application] C:\Users\Administrator\AppDaty
{cegin methodA threadName=A

le d endTime=1403575081547

rbet;‘.:‘. methodB threadName=38 begin time=1403575081547
jend

|7 Froblems +: Tasks & Web Browser | &l Consale 33 5 Sarvnrs
Z(lomimud) Run (1) [Javs Application] C)\Users\Admini
Ibegin methodh threadiame=A
l’beq_\: metnodB threadiame=3 begin time=140357489126%2
lend

end endTime=140357429626%

(& 2-9 £ B AR TEHERIAE ik F2-10 [[AAEETT

I SEHE (2518
1) A éiﬁ"f'ﬁﬁﬁ object X4 ) Lock &, B Z&F2 Al LALLSR (77 Ui object XF 4+ i)
1 synchronized ZE8Y 1) 777 .

2) A BFEEHA object XM Lock 8, B ZRFRUNSEAEXIIEH object X421 synchronized
R E TSR, WEREL .

2.1.5 JHEE

7E 2.1.4 ViR b B 2 s M AR E R — A J7 ik, O T sk e B A SR O
fifi il synchronized JCH#FRHATTR A
BAREIRE N EAT TR, BAEBUARA AR B — L AR B R EAh, XA LAt

i (dirtyRead). & AEMEEARE L RZEEBCL IS RES, HECSPHMEREUGL T .
@7 3 i H, PublicVarjava SCARASANT

package entity;
public class PublicVar |{

public String username = "A";
public String password = "AA";
synchronized public void setValue (String username, String password) {
try f{
this.username = username;

Thread.sleep (5000) ;
this.password = password;
System.out.println("setValue method thread name="
+ Thread.currentThread() .getName () + " username="
+ username + " password=" + password);
} catch (InterruptedException e) {
e.printStackTrace();
}
}
public void getValue() {
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System.out.println("getValue method thread name="
+ Thread.currentThread() .getName() + " username=" + username

+ " password=" + password);

}
i) 751 setValue() AI41UE T2 PublicVar AYSEH
A1) 52k F2 2K ThreadA java RI{RHS AN -

package extthread;
import entity.PublicVar;
public class ThreadA extends Thread {
private PublicVar publicVar;
public ThreadA (PublicVar publicVar) {
super () ;
this.publicVar = publicVar;
}
@Override
public void run() {
super.run () ;
publicvVar.setvalue ("B", "BB"):

}

SCAH Test.java fRESUATF «

package test;
import entity.PublicVar;
import extthread.ThreadA;
public class Test
public static void main (String[] args) |
try |
PublicVar publicVarRef = new PublicVar ()
ThreadA thread = new ThreadA (publicVarRef);
thread.start ():
Thread.sleep (200) ; // 4Tl % & % WA K /N ¥
publicVarRef.getValue () ;
} catch (InterruptedException e) {
/l TODO Auto-generated catch block
e.printStackTrace () ;

)
BFEiTE NS mE 2-11 k.

setValue method thread name=Thread-0 username=B password=BB

B 2-11 I
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1 PR 32 42 R A public void getValue() 7 JE AR, A LAW] LAZEAE B4 T
. i G580 B [F2E synchronized XHET, {URSAIT .
synchronized public void getValue () {
System.out.println("getValue method thread name="
+ Thread.currentThread() .getName() + " username=" + username

+ " password=" + password);
}

FEIF A7 e AR 2-12 FR .

|, Problems | (& Javadoc .‘Ti Declarstion| B Console 32
(Sterminsted? Test [Java Application] C:\Users\hdministrator\AppDatsilocaliGenuitec
IsetValue method thread name=Thread-0 username=8 password=BB
fget'v'a;'.:e metnod thread name=main username=B password=BB

!

A 2-12 AFHHBMEET

AL, Tk setValue() il getValue() KUK INAT o 8 1t 33X A 52 451 AN AN B 6 18 Uk 352 2 al ok
synchronized RO, BEHEEUT HZ

4 A & 428 A anyObject &f $ #n A synchronized %4t F 45 X 7 ikuf, AABE#HERT X
FiEA, BN, RIEMTRGH, AR LERLAF A ZBERTREATUARA
X 7 ik, 12 B &A2 T vARE %8 F - He 9 3E synchronized Bl ¥ # ik,

4 A A28 A anyObject #F - m A synchronized %42 565 X Fik0t, A XAE#FEFT X
T TS RO, PR AR AR LF A BRMIT A TURAM X ik, M B EAE4
R A B T synchronized X4t F094FE X Fiknt, LMF A LR2H X FHMATR, Lt
BHANEYEF TARAR, it A CRLERITT AR ENHES, Lik2 5 username =
password X AN L4 K S LA F ABRAL, RALMEEG LRI,

HEEE—E 2 N BHRE LB R ER T, XERARFLRE “$i” LHERALEE,

2.1.6 synchronized S{EEA

K synchronized #1458 8 A (9 Zh fE, 5t 2 76 8 FH synchronized ff, 34—/ 4
R — DX RBUT, B R X B AT AT RS B R e B . X A — 4
synchronized J571% / HLi) PR IE A2 i HoAth synchronized J5#: / Hei, 2 AGma] LAFS B8 .
IS5 AT H synLockIn 1, 2 Service.java fSHS 4N

package myservice;
public class Service |
synchronized public void servicel () {
System.out.println("servicel");
service2();
}
synchronized public void service2 () {
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System.out.println("service2");
service3 ()

}
synchronized public void service3 () {

System.out.println("sexrvice3");

}
2R F22 MyThread.java {05 UNF .

package extthread;
import myservice.Service;
public class MyThread extends Thread {

@Override
public void run() {
Service service = new Service();

service.servicel ();

}

iz172& Runjava G5 G0°F

package test;
import extthread.MyThread;
public class Run {
public static void main(String[] args) {
MyThread t = new MyThread();

t.start ()

}

PEFF B T4 RN 2-13 Fim .

A BT BOMESR: B O R RARRIRELE & R R
Lang 1 RIS TR R8RS X 280
AR, AR R IBGX A X G Y B Y B4 2 AT LR
By, WURATTBIE AR, ok s,

A H APl SR AT AR AR R

B 5256 3 H synLockIn 2, 2§ Main.java {CHSA0F ;

package myservice;
public class Main |
public int i = 10;
synchronized public void operateIMainMethod () {
try {
f=-;
System.out.println("main print i=" + i);
Thread.sleep(100);
} catch (InterruptedException e) {
/l TODO Auto-generated catch block
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e.printStackTrace();

}
F2& Sub.java {CHBUIF

package myservice;
public class Sub extends Main {
synchronized public void operateISubMethod () {
try |
while (i > 0) |
A=
System.out.println("sub print i=" + 1i);
Thread.sleep (100) ;
this.operateIMainMethod () ;
}
} ecatch (InterruptedException e) {
e.printStackTrace () ;

}
H & X £k F22& MyThread.java fCRS A0 .

package extthread;
import myservice.Main;
import myservice.Sub;
public class MyThread extends Thread |
Q@Override
public void run() {
Sub sub = new Sub();
sub.operateISubMethod () ;

12172 Run.java fAASUNF .

package test;

import extthread.MyThread; B n

public class Run { sub prlr“;t i
. . " i main print i=g
public static void main(String[] args) { isub print i=7
MyThread t = new MyThread() ; imain print i=6
X /sub print i=5
t.start(); main print i=4
} laub print 1=3

main print i=2
‘;sub print i=1
imain print i=0

}

FEIFE1TIE MR AN 2-14 s,
WLV, MAFTEL FRYgR KRN, FHREZLA LIE B 2-14 F|AFIRAK
“HATE A RIS R R AT . rh 4
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217 HIRE , SE0ER

W AT RS B I, TR MBS A SRR
A1) S5 i35 H throwExceptionNoLock, 2 Service.java fCAS 41 :

package service;
public class Service (|
synchronized public void testMethod () {
if (Thread.currentThread () .getName () .equals("a")) {
System.out.println ("ThreadName=" + Thread.currentThread() .getName ()
+ " run beginTime=" + System.currentTimeMillis());
int 1 = 1;
while (i == 1) {
if (("" + Math.random()) .substring(0, 8).equals("0.123456")) {
System.out.println ("ThreadName="
+ Thread.currentThread () .getName ()
+ " run exceptionTime=""
+ System.currentTimeMillis());
Integer.parselnt("a");

1
} else ({
System.out.println ("Thread B run Time="
+ System.currentTimeMillis());

}
PN B 2 SRS I 2-15 Bk .

| 1] Threadh. java D .
%l package extthread;

package extthread;

import service.Ssrvice; import service.Service;

5 public class ThreadB extends Thread |
private Service aervice;

> public class ThreadA extends Thread |

private Jervice service;
public ThreadB (Service service) {
super ()7
thig.service = aervice:

pablic Threadh (Service service) |
saper (};

this.service = service; ¥

BOwerride
public void run{j) 1{
service.testMethod () ;

1 R publie veoid runf) {
e service.testMethed ()

¥

& 2-15 WAL IARG

i2472% Run.java fLRS 40T -
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package controller;
import service.Service;
import extthread.ThreadA;
import extthread.ThreadB;
public class Test {
public static void main(String[] args) |{
try |
Service service = new Service():
ThreadA a = new ThreadA (service);
a.setName ("a") ;
a.start ();
Thread.sleep(500);
ThreadB b = new ThreadB (service);
b.setName ("b") ;
b.start();
} catch (InterruptedException e) {
e.printStackTrace();

)
FEIFIBFTIE RCR AN 2-16 Fi7R

([ Eroblens 1.;3 Tasks | @ Web nmw { B Console 2 eitSms] = = o s

{terminated> Test (10) [Java Applicstien] C: !L\U:gt\ﬂim;&xlw\mﬁdhul\mhc\bm\hnmmA
ThreadName=a run beginTime=1405322590103

EThreadName=a run exceptionTime=21405322593190

ad "a" Thread B run Time=1405322593130

rmatException: F

Java.lang.N;

i at 3 Forms - ing (MurberFormatException. java:

48)

Y
arselnt (Integer.java: i“"n
estMethod (Sexvice.java:15)
un (Threadh. javailé)

w

& 2-16 B1TRR

&

el
&
&

69

LA a MBS HIFRREL, SR b HEATNRIEFITED, SCHRMEIeHUR 135 % i 8igk

FBhRET .

21.8 BEEAREBWEMY

A A AT AGE7K .
A a9 35 H synNotExtends, 2 Main java S 40TF :

package service;
public class Main |
synchronized public void serviceMethod() {
try

System.out.println("int main T —3% sleep begin threadName="

+ Thread.currentThread() .getName () + " time="
+ System.currentTimeMillis());
Thread.sleep (5000) ;
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System.out.println("int main T—# sleep end threadName="
+ Thread.currentThread() .getName () + " time="
+ System.currentTimeMillis());
} catech (InterruptedException e) {
e.printStackTrace();

}
% Sub.java fRRS 0T

package service;
public class Sub extends Main {
@Override
public void serviceMethod() {
try |
System.out.println("int sub T —3# sleep begin threadName="
+ Thread.currentThread() .getName() + " time="
+ System.currentTimeMillis());
Thread.sleep (5000);
System.out.println("int sub T—% sleep end threadName="
+ Thread.currentThread() .getName () + " time="
+ System.currentTimeMillis());
super.serviceMethod () ;
} catech (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace () ;

}
¢ MyThreadA.java fll MyThreadB.java fCASUNE] 2-17 7R o

} |11 MyThresdh. jave 5

L package extthread;

package extrhre

import service.Sub: import service.Sub;

5 public olass MyThreadl extends Thread { “ public class MyTareads extends Thread {

private Sub sub; private Sub sub;

publiic MyThreads({Sub sub) |
saper ()
this.=zub = sub;

] poblic MyThreads (Sub sub) |
super();
this.sub = sub;
r }
fovercide
public void run() 4
sub.serviceMethod|()

/ ey I.ce
|y public void xun() |
AT zub.serviceMetnod ()

}

¥

K 2-17 FWALREAE
2 Test.java fCRSUNT
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package controller;

import service.Sub;

import extthread.MyThreadA;

import extthread.MyThreadB;

public class Test |

public static void main(String[] args) {

Sub subRef = new Sub();
MyThreadA a = new MyThreadA (subRef) ;
a.setName ("A") ;
a.start();
MyThreadB b = new MyThreadB (subRef) ;
b.setName ("B") ;
b.start();

}
FEFFIE T TG BRI 2-18 ffs .

— T

e e e e e
B Console 53 /

wvl’r-.vlﬂ.ems | & T:.sks} @ feb ;B;mrs,cr»f

5ub ”;F_Et:si‘eep kegin cthreadiame=3 ‘t,z.me=1§05324477292

aub T‘—ﬁsleep begin threadName=B time=1405324477242
3ub F‘—ﬁsleep end threadName=A time=1405324482242
sub T‘_—ffsleep end threadWame=3 time=1405324482242
main T'—'-fsleep begin threadName=A time=1405324482242
main -F_ifaleep end threadName=A time=1405324487242
main T—J'faleep begin threadName=3 time=1405324487242
lint main T-fsleep end threadName=3 time=1405324452243

TEAIF RN

IERIE R

[ 2-18 BT8R

e
i d

71

MR AT LA B, [ A BEGR K, B LAGE 75 76 T 28 89 J7 i 8 I synchronized G B

T WIUE s TRCR N 2-19 B,

sub T"%aleep and threadi¥ame=A time=1405324610424

05424 |

T

1T main l'—’j?aleep begin threadNeme=A time=1405524610424¢
T main —F—ﬁfaleep end threadName=2 time=1405324615425
|int sub T —%sleep begin threadName=3 time=1405324615425
fint sub _F—ﬁfsleep end threadName=B time=1405324620425
lint main T_ﬁ;sleep begin threadName=B time=140532462042%
|inT main _F—*fsleep end threadName=B time=1405324625425

BEET

F2-19 [#T

2.2 synchronized [a] 2 i%fij e

HI K85~ synchronized 75 ] Jy i 76 L b 0 F R A BRum i, e dn A LRFEVE IR 25 5
HEPAT KB E RS, R4 B AR M D20 S5 £ e A K it a] . £E X AE BT o AT LA A

synchronized [A] 515 7] Bk itk .
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2.2.1 synchronized F5i&RI8%IR
1 TEMA A synchronized 4 75 B 7 vk J2 A B ), QI «S T H , SRsEFTNL,
SCHF Task java {UASANF

package mytask;
import commonutils.CommonUtils;
public class Task {
private String getDatal;
private String getDataZ2;
public synchronized void dolLongTimeTask() {
try |
System.out.println ("begin task");
Thread.sleep (3000);
getDatal = " KK ELAEHESENAZEETHME 1 threadName="
+ Thread.currentThread() .getName () ;
getData2 = " K EAEESFENLZREENME 2 threadName="
+ Thread.currentThread() .getName () ;
System.out.println(getDatal) ;
System.out.println (getData2) ;
System.out.println("end task");
} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace();

}
XA CommonUtils.java {CRS AN F

package commonutils;

public class CommonUtils {
public static long beginTimel;
public static long endTimel;
public static long beginTime2;
public static long endTime2;

}

X4 MyThreadl java {CREENF .

package mythread;
import commonutils.CommonUtils;
import mytask.Task;
public class MyThreadl extends Thread {
private Task task;
public MyThreadl (Task task) {
super () ;
this.task = task;
}

@Override



}

F2E MWRRBENFEILME

public void run() {
super.run();
CommonUtils.beginTimel = System.currentTimeMillis();
task.doLongTimeTask() ;
CommonUtils.endTimel = System.currentTimeMillis();

AF MyThread2 java fCFSUNF :

package mythread;

import commonutils.CommonUtils;

import mytask.Task;

public class MyThread? extends Thread {

}

private Task task;
public MyThread2 (Task task) {
super () ;
this.task = task;
}
@Override
public void run() |
super.run();
CommonUtils.beginTime2 = System.currentTimeMillis();
task.doLongTimeTask () ;
CommonUtils.endTime2 = System.currentTimeMillis();

XA Run.java {CHSUNT

package test;

import mytask.Task;

import mythread.MyThreadl;
import mythread.MyThread2;
import commonutils.CommonUtils;

public class Run {

public static void main(String[] args) {

Task task = new Task();

MyThreadl threadl = new MyThreadl (task);

threadl.start ();

MyThread2 thread2 = new MyThread2 (task);

thread2.start ()

try {
Thread.sleep (10000) ;

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

]

long beginTime = CommonUtils.beginTimel;

if (CommonUtils.beginTime2 < CommonUtils.beginTimel)
beginTime = CommonUtils.beginTime2;

{

&
0‘0
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}

long endTime = CommonUtils.endTimel;
if (CommonUtils.endTime2 > CommonUtils.endTimel) ({
endTime = CommonUtils.endTime2;

}
System.out.println(" #i: " + ((endTime - beginTime) / 1000));

} —~
L Problens < Tasks | @ Web Browser B2 Console 33 NA S-rmsl

TFFAEATIR LS R AP 220 i, K || Gomminated B i hpplication] € Wsers\hdninisteator ppBatallo
begin task o

Q/] 6 ﬂ!FPFﬁr?#ﬁi 1Tb < BB S B MBI E O HL chreadVame=Thread-0
kﬁﬂﬂﬂﬁ%FMmE@@m%zmmmeJmuw;

TA 'fﬁ H SynChIOIllzed i % oy 5{6 )—:'E Eﬁ ﬁ end task

. begin task
% public synchronized void doLong- [ &rEiliBESEMaEEELHEL chreadiane=Thread—1
kﬂjla—lmlifszMﬂiilﬁ.@m[ﬁz threadName=Thread-1

TimeTask() Hd- M 12:’7 ?_T E(J sz‘ 'E] _t ﬂé Es % i;{:dT task
f
Viig AR A S, D OXORE Y [a) BT LA GE |

synchronized [f]#F 5 . & 2-20

2.2.2 synchronized EEAABHRAER
NIRRT A XT5 object H synchronized(this) [FIAEARASHRET, — B fa]py 2
A — PRI T, B R RUIS R Y ATAR I T o8 MR LS A BE BT iZA e
B F 935 H synchronizedOneThreadIn, 253 {4 ObjectService.java fLASUNTF

B
|
¥

package service;
public class ObjectService |
public void serviceMethod() {
try |
synchronized (this) |
System.out.println("begin time=" + System.currentTimeMillis());
Thread.sleep(2000) ;
System.out.println("end end=" + System.currentTimeMillis());
}
} catch (InterruptedException e) {
e.printStackTrace();

}

}
A %€ LR ThreadA. java {3 UNT .

package extthread;
import service.ObjectService;
public class ThreadA extends Thread {
private ObjectService service;
public ThreadA (ObjectService service) {
super () ;
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this.service = service;

}

@Override

public void run() {
super.run();
service.serviceMethod () ;

}
H & X 2% ThreadB.java {UHSUIF

package extthread;
import service.ObjectService;
public class ThreadB extends Thread {
private ObjectService service;
public ThreadB (ObjectService service) {
super () ;
this.service = service;
}
@Override
public void run () {
super.run();
service.serviceMethod() ;

}
154725 Run.java fAAS 40T

package test.run;

import service.ObjectService;

import extthread.ThreadA;

import extthread.ThreadB;

public class Run {

public static void main(String[] args) {

ObjectService service = new ObjectService();
ThreadA a = new ThreadA (service);
a.setName ("a") ;
a.start ()
ThreadB b = new ThreadB (service);
b.setName ("b") ;
b.start ()

}
SEFTAER A 2-21 FR omer e s 2o
TS ARG T synchronized [ ARLHE, {EHAT [oosin coneiaoscroaisers

FORCRIE RV B, T HURCRIE R 5 AT 19 ;
AT synchronized [FJAf R ERAFDRFR P P TRCRAR G 1) REWE 7 P 2-21 [ A8 A s

|
a-egln time=1403579515572

i
end=1403579517572
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2.2.3 FREPRBRERELGIAN R
g 6 WH, K5 I H P AIITA SR HIE) 6 TH P, IO Task java fCESANF -

package mytask;
public class Task {
private String getDatal;
private String getData2;
public void doLongTimeTask() {
try |
System.out.println("begin task");
Thread.sleep (3000);
String privateGetDatal = " K#f [ EMEHFEAALELEENE 1 threadName="
+ Thread.currentThread() .getName () ;
String privateGetData2 = " KA [HAEEHENEHEKENME 2 threadName="
+ Thread.currentThread() .getName () ;
synchronized (this) |
getDatal = privateGetDatal;
getData2 = privateGetDataZ2;
}
System.out.println(getDatal);
System.out.println(getData2) ;
System.out.println("end task");
} catch (InterruptedException e) {
/I TODO Auto-generated catch block
e.printStackTrace () ;

}

Cterninated) Ran (1) [Java Applicstion] C Wsers\Adaini strator\AppDats |
B FPIEA TR AR I 2-22 Fis. peis vak ' -

begin task

1 1 (B SCEG R IIS A, 4 —14 18 EIB TS E M RTREEHIEL threadName=Thread-1
ﬁli.tﬁ] H{]*gﬁ——f LJ\ 1%§ﬂ J:!l ! & &ﬁlm%ﬂﬁ%ﬁﬁkﬂé@@mﬁ2 :::h:eadblame'—"rhzead-o

: N 2 G . end task
A2 U ] object ) — > synchronized [F] {8 Jor, con, o o R EEE: corenmone-threnso

RIS, 53— AMRBYA AT AT object [ KIBLRHES A BREBIR: coseastone-rzeas-o
4 H -l synchronized(this) Rl H, ¥+ 3

SR AT E, BN R, 2
RN, IR synchronized fATGHE 222 EATREARR

AR A AN 7 ELRYREA S RTTR FIX R BT 7 B, (HXBUARED Ay SR TR IE .

224 —¥FRFE, —FEFE

AL EYIH . AFE synchronized B dgh /& 5 4147, 7E synchronized B o 3t J2 ] 4
AT
BE 7 W H, 3 Task.java fCESINF -

package mytask;



public class Task {
public void doLongTimeTask () ({
for (int i = 0; 1 < 100; i++) |

F2E MRNBENFAILE

System.out.println("nosynchronized threadName="
+ Thread.currentThread() .getName() + "™ i=" + (i + 1))

}
System.out.println("");
synchronized (this) ({

for (int i = 0; i < 100; i++)

{

System.out.println("synchronized threadName="
+ Thread.currentThread() .getName() + " i=" + (i + 1));

}
PR AR RS an & 2-23 Fim o

MyThza;ﬂ.javayE@
package mythread;

import mytask.Task;
public class MyThreadl extends Thread {
private Task taak;

public MyThreadl (Task task) {
super ()
this.cask = task;
¥
Boverride
ol public void runi) {
super.xrunf);
task.doLongTimeTask() ;

R

package mycthread;

import mytask.Task;

public class MyThread? extends Thread {

private Task task;

public MyThread2 (Task task) {
saper () :
this.task = task;

H

@0verride

public void run{) {
soper.run();
task.doLongTimeTask() ;

«@w@.

L

;

223 FRREAT

A Run.java RIS

package test;
import mytask.Task;
import mythread.MyThreadl;
import mythread.MyThread2;
public class Run {
public static void main (String[] args)
Task task = new Task();

MyThreadl threadl = new MyThreadl (task) ;

threadl.start () ;

MyThread2 thread2 = new MyThread?2 (task);

thread2.start () ;

77
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BIFE TR A RN 2-24 FioR.

#EA synchronized fCH B MIFEBASAT, &5 RANME 2-25 F7R .

erminated> Run
T O TeU - UL

;y:chzcnlzed
tsynchranized
synchronized
synchranized
synchronized
aynchronized
synchronized
synchronzzed
synchronized
synchronized
synchronized

threadName=Thread-1

threadiiame=Thraad-1
threadName=Thread-1
threadName=Thread-1
threadName=Thread-
threadiiame=Thread-
chreadName=Thread-
threadName=Thread-
threadName=Thread-
threadName=Thread-
threadName=Thread-1

P b e e

PMa

- o 7 synchronized threadName=Thread-1
{L‘;,l’mimi*’éﬂw @ Wb Browser synchronized threadName=Thread-0
{terminated” Run | @) [Tavs hpplication] WW‘““’““ME synchronized threadName=Thread-0
nosynchronized threadName=Thread-0 1=1 synchronized threadName=Thread-0 i
u asynchronized chreadName=Thread-0 1=2 synchronized threadiame=Thread-0 i=4
nosynchronized threadName=Thread-1 i=1 synchronized threadName=Thread-0 i=5%
mosynchronized threadName=Thread-0 1=3 synchronized threadName=Thread-0 1=6
nosynchronized threadName=Thread-1 1=2 synchronized threadName=Thread-0 i=7
llnosynchronized threadName=Thread-0 1=4 synchronized ghveaduam—-rhgggd-o i=g
nosynchronized threadName=Thread-1 1=3 asynchronized threadiame=Thread-0 1=9
nosynchranized threadName=Thread-0 1=5 synchronized thzeedﬂame=!hread—_ 1=10
lnosynchronized threadName=Thread-1 i=4 synchronized threadiame=Thread-0 i=11
nosynchronized threadName=Thread-2 1=€ synchronized threadName=Thread-0 1=12
nosynchronized threadName=Thread-1 1=5 synchronized threadiame=Thread-0 1=13
nosynchronized threadName=Tnread-0 1=7 isynchronized threadName=Thread-0 1=14
nosynchronized threadName=Thread-1 1=6 synchronized threadName=Thread-0 i=15
nosynchronized threadName=Thread-1 1= synchronized threadName=Thread-0 i=1§
nosynchronized threadName=Thread-1 1=€ synchronized threadName=Thread-0 1=17
nosynchronized threadName=Thread-1 i=2 synchronized threadName=Thread-0 i=1E
wosynchronized threadName=Thread-1 1=10 synchronized threadName=Thread-0 i=13
nosynchronized threadName=Thread-1 1=11 synchronized threadName=Thread-0 1=20
osynchronized threadName=Thread-1 1=12 synchronized threadName=Thread-0 1=21
osynchronized threadName=Thread-1 i=13 synchronized threadName=Thread-0 1=22
osynchronized threadName=Thread-0 1=8 synchronized threadName=Thread-0 1=23
Inosynchronized threadName=Thread-1 i=14 synchronized threadName=Thread-0 1=24
Inosynchronized threadName=Thread-0 i=3 synchronized threadName=Thread-0 1=235
l,csynchrcalzed threadName=Thread-1 1=15 synchronized threadName=Thread-0 i=26

& 2-24  dAE[FEEEE LFTED & 2-25  HEBAERAT

2.2.5 synchronized fXEBREINREZEH4

75 (i Fl [ 25 synchronized(this) {4 A% 8 if 75 27 A&, 24— R VIA object A — 4
synchronized(this) [ 25 {CRS B, HoAbLE AR X 7] — 4> object #1#T A HAll synchronized(this) []
AR e 5 )4 g PEL%E , 3X 1M synchronized i FHIY “XTRUHAS" &—1 .

B H T I E 495 H doubleSynBlockOneTwo, 25 3C{4: ObjectService.java {RAS U

package service;
public class ObjectService ({
public void serviceMethodA () |
try |



W
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synchronized (this) {
System.out.println("A begin time=" + System.currentTimeMillis()):
Thread.sleep (2000) ;
System.out.println("A end end=" + System.currentTimeMillis()):;
}
} catch (InterruptedException e) {
e.printStackTrace();

}
public void serviceMethodB() {

synchronized (this) {
System.out.println ("B begin time=" + System.currentTimeMillis());

System.out.println ("B end end=" + System.currentTimeMillis());

}
A & XL ThreadA java {CB AT

package extthread;
import service.ObjectService;
public class ThreadA extends Thread |
private ObjectService service;
public ThreadA (ObjectService service)
super () ;
this.service = service;

{

}

@Override

public void run() |
super.run() ;
service.serviceMethodA() ;

}
H 5 LZEFE 2 ThreadB.java {CHSA0F

package extthread; Y
import service.ObjectService;
public class ThreadB extends Thread {
private ObjectService service;
public ThreadB (ObjectService service)
super () ;
this.service = service;

{

}

@Override

public void run() {
super.run() ;
service.serviceMethodB () ;

}
1Z472€ Runjava fAASUNF

package test.run;
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import service.ObjectService;

import extthread.ThreadA;

import extthread.ThreadB;

public class Run

public static void main(String[] args) |

ObjectService service = new ObjectService();
ThreadA a = new ThreadA (service);
a.setName ("a");
a.start():
ThreadB b = new ThreadB (service);

begin Time=1403580267856

5 end end=1403580269856
b.setName ("b") ; begin time=1403580269856
b.start(); end end=1403580269856

’ B 2-26 BRI
i T4 B 2-26 FiR . FRIF AT

2.2.6 IIEREZE synchronized(this) 3R EIE L RIRTRA

il synchronized J7#:—#f, synchronized(this) 1%t B81E M AT R E
g (8 W H, {4 Task.java fAFSANT -

package mytask;
public class Task (

public void otherMethod() ({

System.out . print lo(*-————————em—————— e run--otherMethod") ;

}

public void doLongTimeTask() {

synchronized (this) |
for (int i = 0; i < 10000; i++) {
System.out.println("synchronized threadName="
+ Thread.currentThread() .getName() + " i=" + (i + 1));

}
4 MyThread1 java fCESA0F .

package mythread;
import mytask.Task;
public class MyThreadl extends Thread (
private Task task;
public MyThreadl (Task task) {
super () ;
this.task = task;
}
@Override
public void run() {
super.runf();
task.doLongTimeTask () ;
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}
A MyThread2 java fCRS AT -

package mythread;
import mytask.Task;
public class MyThread2 extends Thread {
private Task task;
public MyThread2 (Task task) {
super () ;
this.task = task;
}
@Override
public void run() {
super.run() ;
task.otherMethod() ;

}
A4 Run.java fATSA0F

package test;

import mytask.Task;

import mythread.MyThreadl;

import mythread.MyThread2;

public class Run {

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

Task task = new Task();
MyThreadl threadl = new MyThreadl (task);
threadl.start();
Thread.sleep(100);
MyThread2 thread2 = new MyThread2 (task);
thread2.start () ;

}

BFIEfT R AR AN 2-27 Bz
HTPK Task.java {RAESANF -

package mytask;
public class Task {
synchronized public void otherMethod() {

System.out.println("-———=cmmmmmemear e mn——a= run--otherMethod") ;

}
public void doLongTimeTask () {
synchronized (this) |
for (int i = 0; i < 10000; i++) |
System.out.println ("synchronized threadName="
+ Thread.currentThread() .getName() + " i=" + (i + 1));
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1
PP B TR A R 2-28 iR .

£ 3%t onized :breadNama=Th:ead—0 1=90989
synchrenized threadName=Thread-0 1=9390
lisynchronized threadName=Thread-0 1=9991
{(synchronized threadiame=Thread-0 1=3992
synchronized threadName=Thread-0 1=9993
onized threadName=Thread-0 i=9994
onized threadName=Thread-0 1=9935
synchronized threadName=Thread-0 1=999§
synchronized threadName=Thread-0 1=9997
ized t“readNar==Ih:Pad 0 i=9998
ized threadName: ad-0 i1=9999
onized threadName=Thread-0 1=10000
------------------ run--otherMethoed

<tmxnaud> Run ana Applluhm] C: \Users\Admini
aynchron:ized threadName=Thread-0
synchronized threadName=Thread-0 i
———————m—————————————=--~run--otherMethcd
synchronized threadName=Thread-0 1=4167
synchronized threadName=THh i=4168

[§] 2-27  SAEATER [# 2-28  [FIAATED

227 BESNSREANRGEIEE

Z AR [R— X 2R v A [R) 4 FR 11 synchronized [R5 7758 synchronized(this) [
ARG, RO AR IUF AT, bR, FHZEM.

X 15t synchronized [F)4 /7% 8% synchronized(this) [F]AE1CH5E 4 514 PIRhEH .

(1) synchronized [ )ik

1) X} HAth synchronized [ 4 5 #:8X synchronized(this) [F]45 405 He i F 5 PH 28R4

) i) —Hsf ] A —ANF2 7] LAAT synchronized [R] A4 5 2 #9405 .

(2) synchronized(this) [A] {5

1) Xt HAt synchronized [l 77 8%, synchronized(this) [A] 4405 B FH 2 PHEZER A

2) [Fl—mE] R — AR RT LLKAT synchronized(this) [RIZE{ 0% A E 08

TERTTTRY: >, {#H] synchronized(this) f KA AATGH, HL Java i HFXT 4L
XMR” AR “XRUEES" RLHRL M. X EEXR" KEBERLIE & KTk
240, i H#CA synchronized( dE this X4 ).

HRAJE A7 11 % synchronized(this) [/ 25 AR A3 (9 V5 1 S 45 AT 41, synchronized( JE this %142 )
FMAEH 245 1 Fl: synchronized( 3 this 14 x) [RIAACHSH:,

1) EZANLRRREA SRR AR — DR T, F—nE R E AL
PA$AAT synchronized( JF this X142 x) RS ch 9 4LRS .

2) HiFA NRUEET AR X REHR T, F—E S — AR LT
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synchronized( I this X4 x) RIS AR .

7€ 1 B ] R I — T 58 1 A
gAY H synBlockString, 234 Service.java U5 0F

package service;
public class Service

private String usernameParam;

private String passwordParam;

private String anyString = new String();

public void setUsernamePassword(String username,

try |
synchronized (anyString) |

String password)

{

System.out.println(" & £#%: " + Thread.currentThread () .getName ()
+ "f " + System.currentTimeMillis() + " #HAEFH ");

usernameParam = username;
Thread.sleep(3000) ;
passwordParam = password;

System.out.println (" &4 K. " + Thread.currentThread () .getName ()
+ " " + System.currentTimeMillis() + " BFEFH ") ;

}
} catch (InterruptedException e) {

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

}
H & X 28 F2 ThreadA java {CHSUNF .

package extthread;

import service.Service;
public class ThreadA extends Thread |
private Service service;
public ThreadA (Service service) {
super () ;
this.service = service;
}
@Override

public void run() {
service.setUsernamePassword("a", "aa");

-
H 2 X2 ThreadB.java fUESANT :

package extthread;
import service.Service;
public class ThreadB extends Thread {
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private Service service;

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

}

@Override

public void run() {
service.setUsernamePassword("b", "bb");

}
2472 Run java fAFS 0T

package test;

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") ;
b.start();

}

HiAE this X5 BA —E A WRAE—DIPHIRZLA synchronized J7#k, XK
AESCELE A, (HAZFIHE, FrelEmiEiTEeR; (B AR RS aEE this Xf%, N
synchronized( I this) fCTS 3 2 7 5 R ik 2
SR, ANS5HAMBE this [R5 244 this 81, WAT
KKERBEITHE.

. B i 2anh « afes s0ss AL
FFFiadT e KRR M 2-29 iR, i 5 0h . o Lsossasassoss A ISR

: BIE140350386100e B [EF R

Service.java ARSI T -

E 2-29 [FEIERE

package service;
public class Service |
private String usernameParam;
private String passwordParam;
public void setUsernamePassword(String username, String password) |
try |
String anyString = new String();
synchronized (anyString) {
System.out.println(" &#£#¥: " + Thread.currentThread () .getName ()
+ " " + System.currentTimeMillis() + " HAREFH ");
usernameParam = username;
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2 @

Thread.sleep (3000);
passwordParam = password;
System.out.println (" &4 HA:

FE28 WRETEWHARD -+ 85

" + Thread.currentThread () .getName ()

+ " " + System.currentTimeMillis() + " BFFEFH "),

}

} catch (InterruptedException e) {

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

AT AN 2-30 FiR.

‘ synchronized( JF this X4 x) [A]4

(M E3 *ﬁiﬁi&ﬁlﬁ]ﬁﬁ"efﬁﬂﬂ‘ Xt WL AR L A2

[ — X5, MRARF MR AL,

EBITHY

R RREEA T, e BT,
T A A — A5 B R UE— F {8 H “ synchronized( JF this ¥} 42 x) [R5 #%

2, R AR X R LAS R 5 AP B BOR

B # B 69 W H, £ # 4 synBlockString2, %

synchronized J5 32 J& 5 25 FH IO RCR
I A 2 LRSS, WA 2-31 FiR.

Lruu;s{«' Tasks | @ Yeb Brovser |S)C
tﬁ)lmf]whxatoaj
S S sy 5y
?‘x‘&g?‘ﬁ sTE1 soa;naoﬁﬂ-ea;ﬂ)\ﬁxiﬂ
AEFE RPN sT140350401 MEHF]"*R
HIEETN : afEis03z0s01014BHRE

B 2-30 REFEZEMERE
(AR —81)

HlF synchronized( dF this X} % ) 45 [F] 4

I'{J_[ Threadh. java 53 %
. package extthread;

import service,Service;

public class Threadh extends Thread {
private Service sexrvice;

public ThreadA (Service service) {

super();
this.service = service;

ZCverride
i pubiic void run() {
service.a();

package extchréad:

import service.Sexrvice;

public class Thread3 extends Thread {
private Service service;
puoblic ThreadB (Service service) {

super():
this.sexrvice = service;

80verride
pablic void runf() {
service.b()s

& 2-31

2 Service.java fURS U

LA
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package service;
public class Service {
private String anyString = new String();
public void a() |
try |
synchronized (anyString) {
System.out.println("a begin");
Thread.sleep (3000);
System.out.println ("a end") ;
}
} catch (InterruptedException e) ({
e.printStackTrace () ;

}
synchronized public void b () {

System.out.println("b begin"):;
System.out.println("b end") ;

}
2% Run.java GRS UTF -

package test;

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") ;
b.start ();

}
REFF BT RCR A 2-32 i,

end
end

FE 2-32 RAEfrEcR

HFX RS AR, LB aER RS A0,
RIS SR AEAR [ 22 synchronized J7ig: st AT M, A BEARIIE IR FH 7 BE O AR AR A Bh
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TG /U, it S 2R AR FH O 2k B R TC 7 1, SR AE R A5 B AT (I 2 [ 42
By, XFERR S A W ).
fdi [l * synchronized( JF this X4 x) [ CHSH" # At ] DA pe “WEE" [a)@l, {HAE
PR R L R/, Sef— AN SERe, SCER R B AR REIE S AR — AT 2 RE LAY .
AN I, 300 4 PR syn Out_asyn, 2§ MyList.java fCASU1F

package mylist;
import java.util.ArrayList;
import java.util.List;
public class MyList |
private List list = new ArrayList();
synchronized public void add(String username) {
System.out.println ("ThreadName=" + Thread.currentThread() .getName ()
+ "HATT add FHE! ")
list.add (username) ;
System.out.println ("ThreadName=" + Thread.currentThread() .getName ()
+ "RET add F&E! ");
}
synchronized public int getSize() {
System.out.println ("ThreadName=" + Thread.currentThread () .getName ()
+ " HATT getSize HE! ") ;
int sizeValue = list.size();
System.out.println ("ThreadName=" + Thread.currentThread() .getName ()
+ "B YT getSize FE! ");

return sizeValue;

}
WA X RACHS WA 2-33 Fizs.

sL:‘;1 MyThreadh java (3 w
%' package extthread; ;! package ext
import mylist.MyLisc? import myliac.MyList;
; public class MyThreadh extends Thread { public class MyThreadB extends Thread {
i private MyList list; private MyList lisc;
public MyThreadd (Myiistc last) public MyThreadB (MyList list) {
super(); super();
this.list = list; this.list = liat;
}
A0verride = = 20verride
= public void run() | - public wvoid run() {
for (int 1 = 0; i < 100000; 1++) ¢ for (int 1 = 0; 1 < 100000; i++) {
list.add ("threadA" + (1 + 1)): el list.add("threadB" + (1 + 1))
}

E 2-33 B EXRAG
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LR PATT 5 R REHBL. AL A R
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2 Test.java fCHSANT -

package test;

import mylist.MyList;

import extthread.MyThreadA;

import extthread.MyThreadB;

public class Test {

public static void main(String[] args) {

MyList mylist = new MyList ();
MyThreadA a = new MyThreadA (mylist);
a.setName ("A") ;
a.start();
MyThreadB b = new MyThreadB (mylist);
b.setName ("B") ;
b.start ()

I ThreadName=aiRE [ ada1iE ! !
TnreaaName=a}liT T 2aa ik !
Ihreadﬂan’e—ﬂl_n‘fl T addjj—fﬁ !
| ThreadNane=sH1T T aadiE!
Thread.Jarre-BlEfﬂ T add)?/f !
| ThreadName=sHUIT T addf7iE !
?nreadﬂaarﬂ—‘ﬂl__uﬂ T ada ikl
 Threadiame=a811T 7 adaFi& !
Tn*eadﬂame=ﬁi§&: TaadFiEl
T tzeadName=A§iLﬁ' T &ddE ﬁﬁ !
rkxeamWame=AiEfii TaadiE!

ThreadNane=2{1T  ada i !
T}‘xeadﬂame-ijbfi"; T addﬁ.ff: !
| TareadName=A T T addF7iE !
 Threadiame=niRY T adaf7iE !
 TareadName=afl{T J aaafiE!
ITnreadiiame=2RY T ada it !
| Tnreadiame=BHAT [ ada %!
ThreadName—Bl_ﬁ T adaFiE!
(Threadiame=aill{T [ aaaFiE!
| ThreadName=BiRU T ada i !
| Tnreadiame=21T | addF7i%!
 ThreadName=RiBH [ adaf7i%!
 ThreadName=31T 7 adaf7i% !

|

-«N-@x—«&\\»—w e e

—

}

TR BATIE ES A 2-34 s,
MIBIT45 Rk E, FABRP RS ERAZITENR, 4aT

S

FPAT I ERIUF AE, Fril A fl B PIAEBEHIITH A Kl 2-34 JBfT4R
Sy SCHIWTR T AR, e BB R B RS TR, A T RE B

[

KT ARG EAE T AR B E B
9 WH, Bl 1A HARE 1 ASTCRI HE LA TH2 MyOneListjava, fUBSUIT

package mylist;
import java.util.ArrayList;
import java.util.List;
public class MyOneList {
private List list = new ArrayList();
synchronized public void add(String data) {
list.add(data);
bi
synchronized public int getSize() {
return list.size();
bi
}

AIEl 5526 MyService.java, fCRZANF :

package service;
import mylist.MyOneList;
public class MyService |{
public MyOnelList addServiceMethod (MyOneList list, String data) {
try |



F2E MREEENFRILE

if (list.getSize() < 1) {
Thread.sleep (2000) ;/ RN Z BRI F 2 HIEHIE
list.add(data);
}
} catch (InterruptedException e) {
e.printStackTrace();

}

return list;

}
B 2SS MyThread1 java, RASANT

package mythread;
import mylist.MyOneList;
import service.MyService;
public class MyThreadl extends Thread {
private MyOnelList list;
public MyThreadl (MyOneList list) {
super () ;
this.list = list;
}
@Override
public void run()
MyService msRef = new MyService();
msRef.addServiceMethod (list, "A"):

}

IS MyThread2.java, fURGANT

package mythread;
import service.MyService;
import mylist.MyOneList;
public class MyThread2 extends Thread {
private MyOneList list;
public MyThread2 (MyOneList list) {
super () ;
this.list = list;
}
@Override
public void run() {
MyService msRef = new MyService();
msRef.addServiceMethod (1list, "B");

)
B% Runjava, {CBUNTF

package test;
import mylist.MyOneList;

&
L) ‘C

89



90 <.+ Java BEEREZOFTAR

import mythread.MyThreadl;

import mythread.MyThread2;

public class Run

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

MyOneList list = new MyOneList ()
MyThreadl threadl = new MyThreadl (list);:
threadl.setName ("A") ;
threadl.start ()
MyThread2 thread2 = new MyThread2 (list);
thread2.setName ("B") ;
thread2.start () ;
Thread.sleep (6000);
System.out.println("listSize=" + list.getSize());

a7 IE RS R nE 2-35 Frs.

;'( Problems | v Tasks | &
Kterninated Kun 6) Uav|
listSize=2

[ 2-35 LM RO RE TR EE R

CHERET HELT . AR LR PSR R LSRR SR 8] list S size() K. fiRk
17 e S 2 A
L MyService java 5 SCHRASUNT -

package service;
import mylist.MyOnelist;
public class MyService |
public MyOnelist addServiceMethod (MyOneList list, String data) {
try |
synchronized (list) {
if (list.getSize() < 1) {
Thread.sleep(2000) ;
list.add (data);

}

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

}

return list;

}

i T list ZRO0RAE H thR— MLy, ERelr, wiHtEFREX list 2069 getSize()
FFAIEE R, B AN list S50 7[R 25 kb3
BIFE1TERa R 2-36 fin.
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(1istSize=1

[ 2-36  IERIE T4,

2.2.8 HRISIE 3 INEIR

“ synchronized( I this X4 x)” R E LK x WMEASIER “WRUTMEE", XHH
AR PAE 3 M4

1) MEALRARF A4S T synchronized(x){} [R] AU 2[R 222801 o

2) Y HALRFEIAT x XF 42 synchronized [R5 20 & R AUR .

3) MHAMLRFRHAT x XF5 )5k B A synchronized(this) {URSH -t 2 BLRIERCR

EFRSEE . R AL B AN synchronized SSHEF T IER, BT .

T RAIE BT A 3 NE5e, AIEESEEE IR synchronizedBlockLockAll i H .

(1) B 1 145

U LA AR [F I AT synchronized(x){} [R]AAARASHT 2 R RCR

BIEEZ RN test] 4L,

2 MyObiject.java fCHS 41T

package testl.extobject;
public class MyObject {
}

% Service.java fURS AN

package testl.service;
import testl.extobject.MyObject;
public class Service |
public void testMethodl (MyObject object) {
synchronized (object) {
try |
System.out.println("testMethodl __ getLock time="
+ System.currentTimeMillis () + " run ThreadName="
+ Thread.currentThread() .getName () ) ;
Thread.sleep (2000) ;
System.out.println ("testMethodl releaselock time="
+ System.currentTimeMillis() + " run ThreadName="
+ Thread.currentThread() .getName()) ;
} catch (InterruptedException e) {
e.printStackTrace();

}
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WA~ [ RS I 2-37 iR,

7] Theasdh javs 53

Tescl. ad:

#ymport testl.extcbject.MyGbject:]
poblic class Threadh extends Tnread {

private Service service:;
private MyCbject object;

public Threadh(Service ssrvice, MyObject object)
super();
this.sexvice = service:
this.obj=ct = chject;

)

@0vezziae

pablic void run() |
saper.run() ;
service.testMathodl (chiect)

stl.excthread:
*import testl.extcblect.MyObrect;[]

public olass ThreadB extends Thread |
private Sexvice zervice:
private MyObject cbject;

public ThreadB(Service ssrvice, MyObject object) |(
super () :
this.sexvice = service;
this.object = chiect;

BOverride

public void run() {
super.run();
sezxvice.teacMethodl (cbject);

| 2-37

A4 Runl_1.java fCHSUNF -

package testl.run;

import testl.extobject.MyObject;
import testl.extthread.ThreadA;
import testl.extthread.ThreadB;
import testl.service.Service;

public class Runl 1 {

MRS

public static void main(String[] args) {
Service service = new Service();
MyObject object = new MyObject();
ThreadA a = new ThreadA (service, object);

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

ThreadB b = new ThreadB (service, object);

b.setName ("b") ;
b.start();

}
B EITIE g R mE 2-38 iR,

ThreadName=a

o
releaselock time=1405501360605 ThreadName=a

icestMethodl getLock time=1405501360605 run ThreadiName=b
estMethodl releaselock time=1405501362605 run ThreadName=b

& 2-38 [ A
FIAMEREFER T R— “STRERS" . R ERARRE X2 St



LR

F2E

BIEEZE M Runl_2.java, URS4NF .

package testl.run;

import
import
import
import
public

testl.extobject.MyObject;
testl.extthread.ThreadA;
testl.extthread.ThreadB;
testl.service.Service;
class Runl 2 {

public static void main(String[] args) {

}

Service service = new Service();

MyObject objectl = new MyObject();
MyObject object2 = new MyObject () ;

ThreadA a = new ThreadA(service, objectl);
a.setName ("a");

a.start ();

ThreadB b = new ThreadB (service, object2);
b.setName ("b") ;

b.start();

BRFEPATHER A 2-39 iR

A

& S A i
ines:Mechndl getLock time=1405501457815 run ThreadWame=a
‘testMethodl getlock time=1405501457815 run Threadiame=b
gteamechod_l releaselock time=1405501459815 run Threadiame=b
é\:estﬂethedl releaseLock time=1405501459815 run ThreadMame=a

HERERIGHABET 3

& 2-39 HREHA

(2) BiE% 2 45t
WA LR AR AT x TG synchronized [R5 i 5 R SR .
BIERZFRA test2 (4D,

2k MyObject.java {31 -

package test2.extobject;
public class MyObject |
synchronized public void speedPrintString() {
System.out.println("speedPrintString getLock time="
+ System.currentTimeMillis() + "™ run ThreadName="

+ Thread.currentThread () .getName()) ;
System.out.println("----=--—-—--e——- ") i

System.out.println("speedPrintString releaseLock time="
+ System.currentTimeMillis() + " run ThreadName="

+ Thread.currentThread() .getName () ) ;

93
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% Service.java fCASUNF -

package test2.service;
import test2.extobject.MyObject;
public class Service {
public void testMethodl (MyObject object) {
synchronized (object) {
try {
System.out.println("testMethodl __ getLock time="
+ System.currentTimeMillis() + " run ThreadName="
+ Thread.currentThread() .getName());
Thread.sleep (5000);
System.out.println("testMethodl releaseLock time="
+ System.currentTimeMillis() + " run ThreadName="
+ Thread.currentThread() .getName()):
} catch (InterruptedException e) {
e.printStackTrace();

}
WA A 2 LR aE 2-40 P

(1) ThreadB. java 52

.

(4] Threadh java 22 %, = o ‘ ’

#import test2.extobject.Mylbject:]]

|
!

testl. package test2.extthread;

import test2.extsbjact.MyCbiect:
public class Threadh extends Thread { public class ThreadB extends Thread (
private MyObject object:
private Service service;
private MyObzect object; public ThreadB (MyCbject cobject) |
super();
public Threadh(3exvice service, MyObject cbkbject) 1 this.cbject = object:
super () ; 3 1
this.service = service:
i this.object = sbiect; SCverride
public void xun() [
soper.run();
Boverride cbject .speedPrintString():
- public void run() { il
super.xun():
service.testMethedl (chject)

&l 2-40 HE XHNLERIY

2 Run.java fURSANF -

package test2.run;

import
import
import
import
public

test2.extobject.MyObject;
test2.extthread.ThreadA;
test2.extthread.ThreadB;
test2.service.Service;
class Run {

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

Service service = new Service();
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MyObject object = new MyObject();

ThreadA a = new ThreadA (service, object);
a.setName ("a") ;

a.start();

Thread.sleep (100) ;

ThreadB b = new ThreadB (object);
b.setName ("b")

b.start();

—

}
FIF BT A AR I 2-41 FiR .

hﬂ!&whl-t} &-Jhsainefﬂglhnltr‘&xonlEJCon:olt £2 N
<terminsted? Run 2] [Javs Application] C: \uw;m-uuwwmnw@%
testMethodl getlock time=14055020384398 run ThreadName=a
testMeth releaselock time=14055020389338 run ThreadName=a

speedP getlock Time=14085502099398 run ThreadName=b

398 run ThreadName=b

| 2-41  [RIARER

(3) BiEss 3 445

YHABLE R T x XFR 7L synchronized(this) fURSER I 52 BRI BUR -
BIEREZ PR test3 AYfL,

824 FK~ MyObject.java 2, 1RRBUNT .

package test3.extobject;
public class MyObject {
public void speedPrintString() {
synchronized (this) |
System.out.println("speedPrintString __ getLock time="
+ System.currentTimeMillis() + " run ThreadName="
+ Thread.currentThread () .getName());
System.out.println (Ye———mmmssssascsaes ")
System.out.println ("speedPrintString releaselLock time="
+ System.currentTimeMillis () + " run ThreadName="
+ Thread.currentThread() .getName());

1

HAACHS T test2 0 Java FMRFG—E. BFIEITIE BCRINE 2-42 FT .,

) i . bl 4oL .
ime=1405502316116 run ThreadN a

testMethodl releaselock time=140550232:1116 run ThreadName=a
speedPrincString getLock time=1405502321116 run ThreadName=b

speedPrintString releaselock time=1405502321116 run ThreadName=b

Bl 2-42  [AlFERRIERCR

&
*
-

d
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229 #EAREE synchronized 75i%5 synchronized(class) fUA3HR
K4 synchronized ¥ A LR FH7E static #8 b, WIRXFES , ABEXS MATH * java SC
PRt Class 2Ef T3, 13551 H 78 synStaticMethod 1, 253014 Service java {3 4NF :

package service;
public class Service |
synchronized public static void printA() {

try |
System.out.println(" 44 # %: " + Thread.currentThread() .getName ()

+ "A& " + System.currentTimeMillis() + " # AN printa");
Thread.sleep (3000);
System.out.println (" &4 # ¥: " + Thread.currentThread() .getName ()
+ "#&E " + System.currentTimeMillis() + " B printA");
} catch (InterruptedException e) {
e.printStackTrace();
}

}
synchronized public static void printB() {
System.out.println(" &£ #¥: " + Thread.currentThread () .getName ()

+ " " + System.currentTimeMillis() + " # A printB");
System.out.println(" %#4#%: " + Thread.currentThread () .getName ()
+ "FE " + System.currentTimeMillis() + " &7 printB");

}
A L FEIE ThreadA java fASANT -

package extthread;
import service.Service;
public class ThreadA extends Thread {
@Override
public void run() {
Service.printA();

}

H & X452 ThreadB.java {CRSHNF

package extthread;
import service.Service;
public class ThreadB extends Thread {
@GOverride
public void run() {
Service.printB();

}
iz472 Run.java fCASH0F -

package test;
import service.Service;
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import extthread.ThreadA;

import extthread.ThreadB;

public class Run {

public static void main(String[] args) |

ThreadA a = new ThreadA() ;
a.setName ("A") ;
a.start () ;
ThreadB b = new ThreadB () ; £z :Ai{me)asgszawaglﬁ)\p:mm
b.setName ("B") ;

f3: sfE1403596297939B Hprinta
) 71 : 5fE14035962979393 8 Aprinta
b.start(); ; 17 : 87E14035962879388 Hprinta

}

FEIFIB AT Ja RCR AN 2-43 7R

MIsF T RHE, PR ARERZAL, FREFARER, FHs synchronized SCHEFINEIE
static 773 A RO & —FERY . HA0ERA AR AR, synchronized SCHE /N static
EaA T R4 Class 25 43, i synchronized S INEITE static #A Tk RGNS H8.

F T BUEA R A —A40, BIESE T H synTwoLock, 34 Service.java fARS 41T

[ 2-43  BfTEE R FERCR

package service;
public class Service {
synchronized public static void printA() {
try {
System.out.println (" &®4 M HK: " + Thread.currentThread() .getName ()
+ " " + System.currentTimeMillis() + " HA printa");
Thread.sleep (3000);
System.out.println (" &#4# %: " + Thread.currentThread () .getName ()
+ "Z " + System.currentTimeMillis() + " HIF printa");
} catch (InterruptedException e) {
e.printStackTrace () ;

}
synchronized public static void printB() {
System.out.println(" &#4# K. " + Thread.currentThread().getName() + " & "
+ System.currentTimeMillis() + " HAN printB") ;
System.out.println (" &4 H: " + Thread.currentThread().getName() + "7 "
+ System.currentTimeMillis() + " BJf printB");
}
synchronized public void printC() {
System.out.println (" &4 K. " + Thread.currentThread().getName() + " & "
+ System.currentTimeMillis() + " # A printC");
System.out.println(" &4 H¥: " + Thread.currentThread().getName () + " #& "
+ System.currentTimeMillis() + " B printcC");

}
H & X2 ThreadA java {CHSHIF .

package extthread;
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import service.Service;
public class ThreadA extends Thread {
private Service service;
public ThreadA (Service service) {
super () ;
this.service = service;
}
@0Override
public void run () {
service.printA();

}
[ 5 £k F22 ThreadB.java fAFAIT

package extthread;
import service.Service;
public class ThreadB extends Thread {
private Service service;
public ThreadB (Service service) {
super () ;
this.service = service;
}
@0override
public void run () {
service.printB()

1

[ 5 X2 ThreadC.java fRASEIT

package extthread;
import service.Service;
public class ThreadC extends Thread {
private Service service;
public ThreadC (Service service) {
super () ;
this.service = service;
}
@Override
public void run() {
service.printC();

}
12172 Run.java fAIS40F
package test;
import service.Service;

import extthread.ThreadA;
import extthread.ThreadB;
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import extthread.ThreadC;
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") ;
b.start ();
ThreadC ¢ = new ThreadC (service);
c.setName ("C") ;
c.start();

}
ﬁr—l:q_} i%ﬁﬂ@ 2-44 F)f?ﬁo ¥ Problems -/_“I‘uks @ Web nrmu-!EConsole b

terminated> Run @ Uﬂu i;pl:uuon] C: \Wsers\Adming

REWREEEFE ARG, — PR R, |FEETD: Micssssaicet ot

035368242643 Aprinte
” e SFIEBF . 35 s64BHprint
9351k Class 8, 11 Class SUTTARESMOBTAD  |LEERD: 5030 T RREnne
IR 1 827864 T
SR, FITH synMorcObjectStaticOneLock |48 S h . issensoseercosl Aeims

HEHIE, 230 Service java (UGN«

& 2-44  F7ik printC() HHHEFT

package service;
public class Service |
synchronized public static void printA() {
try {
System.out.println(" %44 #%: " + Thread.currentThread () .getName ()
+"E" + System.currentTimeMillis() + " # A printA");
Thread.sleep(3000) ;
System.out.println (" &8 4##: " + Thread.currentThread() .getName ()
+ "# " + System.currentTimeMillis() + " B printa");
} catch (InterruptedException e) {
e.printStackTrace() ;

}
synchronized public static void printB() {

System.out.println(" &8 £# #%: " + Thread.currentThread().getName() + " #E "
+ System.currentTimeMillis() + " #A\ printB");

System.out.println(" & 4#%: " + Thread.currentThread() .getName() + " #& "
+ System.currentTimeMillis() + " EF printB");

}
H & X4 F2E ThreadA java {CRBUNE .

package extthread;
import service.Service;
public class ThreadA extends Thread |
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W

private Service service;
public ThreadA (Service service) |

super () ;
this.service = service;
}
@Override

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

}
H & X2k #% ThreadB.java {URZANF .

package extthread;
import service.Service;
public class ThreadB extends Thread |
private Service service;
public ThreadB (Service service) ({
super () ;
this.service = service;
}
@Override
public void run() {
service.printB();

)
iz172 Run java fUASUNT

package test;

import service.Service;

import extthread.ThreadA;

import extthread.ThreadB;

public class Run |

public static void main (String[] args) {

Service servicel = new Service();
Service service2 = new Service();
ThreadA a = new ThreadA (servicel);
a.setName ("A") ;
a.start();
ThreadB b = new ThreadB (service2);
b.setName ("B") ;

s va 1onl :
b.start () ; RFERFLS) : afti4035821225328 Aprinea
} (E3E 73: a1E14035981155328 Fprinca
y 5 P79 : 81E14035921155323f Aprines

5): 8TE1403598115532 8 Hprints

FEIFIB 45 R A 2-45 Pis .

[ 2& synchronized (class) 1 % B i ¥ A H: 52 A El 2-45 BAREAFXGHEAL
synchronized static J5 4% f4F Fll—FE.. BRI 05 I Tr ik R AT
H synBlockMoreObjectOneLock, Z$3Cf4F Service.java fCALHNTF .
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package service;
public class Service {
public static void printA() {
synchronized (Service.class) ({
try {
System.out.println (" %4 ##%: " + Thread.currentThread() .getName (
+ "# " + System.currentTimeMillis() + "N printa");
Thread.sleep (3000);
System.out.println (" %% 4 #%: " + Thread.currentThread () .getName ()
+ "&£ " + System.currentTimeMillis() + " B printa");
} ecatch (InterruptedException e) {
e.printStackTrace();

}
public static void printB() {
synchronized (Service.class) |
System.out.println (" %4 F H: " + Thread.currentThread().getName ()
+ "# " + System.currentTimeMillis() + " # A printB");
System.out.println (" 4B £ # % : " + Thread.currentThread() .getName ()
+ "A " + System.currentTimeMillis() + " B printB");

}
WA E E RSN A 2-46 s .

0 ThreadAjava 5

package extthread; LR package extthread;

import service.Service; ‘;; import service.Service;
publie class Threadh extends Thread ( 1 public class ThreadB extends Thread |
private Service service; { private Service service;
}
pablic Threada (Service service} { i i public ThreadB (Service service) {
super () ; { super () ;
this.service = service:; t this.sexvice = service;

goverride it @override
- pubiie void run() { e public void run() {
. [ )
il service.printd(); ity gervice.printdl) >

3 ] H

3
7

[ 2-46 B A2 LR

iz472& Run.java fCASHI T «

package test;
import service.Service;
import extthread.ThreadA;
import extthread.ThreadB;
public class Run {
public static void main(String[] args) {
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Service servicel = new Service();
Service service2 = new Service();
ThreadA a = new ThreadA (servicel);

a.setName ("A");

a.start ();

ThreadB b = new ThreadB (service2);
b.setName ("B") ;

b.start ()

}
PRI 217 JE s S 2-47 s .

* Problems « Tasks & Web Brewser am
:termmated» Run [Java Apphcauon] C: \MyEchpseB\Commo

UEI2EFR A : AfEr403615722242  Aprinea
IR EFRN s aT1s03625785249F Fpranta
MR BRI : T 1403615752493 Aprines
’“;lé’ﬁf:%ﬁ'}‘ﬂ: 5TE14036157852498 Flprines

& 2-47 [AIHiE1T

2.2.10 HEEE String UE SN
1€ JVM W1 B A String # S A9 ThEE, FrLianf&l 2-48 Frn 45 54 true,

fi_f“

) backage test:

public class Test |
| public static void main(Stringl] args) {
{ String a = Fa":
String b = "a";
System.out.printin(a = b);

L Problems w’ ;Tasks 0 Web Browser W Servers | Search !
<terminated> Test {Java Application] C\MyEchpseS\Common\bmary
true

€l 2-48  String H B ML

## synchronized(string) [F]2F 85 String B A AT, B &b IR A9 —Be (4,
B2 FROA StringAndSyn fUITH , 2530 Service java {CHBANT .

package service;
public class Service |
public static void print(String stringParam) {
try {



synchronized (stringParam)
while (true) {

{

F2E WRRTEMFRIANG 103

®
.
*

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

Thread.sleep(1000);

}
} catch
e.printStackTrace();

WA~ B SE RIS AnTET 2-49 B

(InterruptedException e)

{

1 ThreadAjava i

package extthread;
import service.Service;

public class Thread® extends Thread {
private Service zervice;
public Threadh(Service serwice) {
super():
this.service = service:

public void xrun() {
wpld service.print (“AA");

§

{
|
[

S public eclass ThreadB extends Thread |

private Service service;
public ThreadB(Service service) {
super():

this.service = service;

pablic void run()
service.praint ("AA");
1
}

[ 2-49

iz172%E Run.java {540

package test;
import
- import
import
public

service.Service;
extthread.Threada;
extthread.ThreadB;
class Run {

public static void main(String[] args)

Service service =
ThreadA a
a.setName (
a.start();

nAMY ;

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

}
T E T4 R A 2-50 fis .,

new Service();
new ThreadA (service);

PR

2 Problems éTask;
| <terminated> Run (1) f

{

PP B A

a7

|
|8 2-50 FEIEH

B AE R T 0L A2 B String B TIMEERE AA, WNRRREA AR M8, BT IAE
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2k FE B ANREINAT. X String W B BT R AY A, K E R ZBRELL T, FZ
synchronized fCHSEEB A String £ M4, Mg M, AN new Object() S HilfL—4>
Object X%, {HEIIFNHMAZLFT .

YsSB4 PR StringAndSyn2 B3 H , 2530 Service.java IS ANT

package service;
public class Service {
public static void print (Object object) {
try |
synchronized (object) {
while (true) |
System.out.println(Thread.currentThread() .getName());
Thread.sleep(1000);
}
}
} catch (InterruptedException e) {
e.printStackTrace();

}

}
A H 2 SRR INE 2-51 FiR .

iJ] ThreadAjava il

package extthread;

1 package exutﬁread;

inport service.Sexrvice; i i import service,Service;
public class ThreadA extends Thread { | St public class Thread3 extends Thread {
private Service service; i private Service service:

public ThreadA (Service service) { public ThreeadB (Service service) {
saper(): { } super():
this.service = service; i - this.service = service;

}

BOwerride b 13 BOverride
- public void run() { la1g public void run() {
i service.print(new Object()): je215 sexvice.print(new Object()):

}

e

Fl2-51 WA HE XEBRRE

121725 Run.java {CHSUNT

package test;
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") ;

b.start ();

}

FEIFIE TG RN 2-52 Fis .
EREFTEN A R R A — 1.

2.2.11

[@#F synchronized J5i&TCIREFRFSHER

$28 WNRRTEAOFTRIHE o+ 105

| {*/ Problems f

e

| <terminated>

B

TR

P w

[ 2-52  ASHEATED

[R5 7 e 25 5 s ARAER 2R . A~ 31 H twoStop, 2§ Service.java fUHS 4N F -

package service;
public class Service |
synchronized public void methodA () {

System.out.println("methodA begin");

boolean
while

}
System.out.println("methodA end");

isContinueRun = true;

(isContinueRun) {

}
synchronized public void methodB() {

System.out.println("methodB begin");

System.out.println("methodB end"):;

}

FAE LR IACHS AN A 2-53 FizR .

[J] ThreadA. java :'73“
I package extthread: - ".

import service,Service; i
public class Threadl extends Thread (
private Service service; i

public ThreadA (Service service) (
super () ;
this.service = service;

}
foverride
e publiec void run() ( 75"‘
| service.methodd () i ﬁ’
|

=

4 o e

-~

\H’l!" ThreadB java 87 A‘\'

package extthread:
import service.Service;

public olass ThreadB extends Thread (

private Service service:

publio ThreadB (Service service) (
super () ;
this.service = service;

}

foverride
publiec veoid run() (
service.methodB () ;

& 2-53  HE LRI
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12172 Run.java {RRSANF

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 athread = new ThreadA (service);
athread.start ()
ThreadB bthread = new ThreadB (service);
bthread.start ();

}

FRIFiE1 T e R anE 2-54 Fis .
218 B ki3 A REfrible, BIFE T .
33K sk v A (R AR B it X RE A () 8. B MU 9 Service java SCAFARESANTE .

package service;
public class Service |
Object objectl = new Object();
public void methodA () |
synchronized (objectl) {
System.out.println("methodA begin");
boolean isContinueRun = true;
while (isContinueRun) {
}
System.out.println ("methodA end");

}
Object cbject2 = new Object();
public void methodB() {
synchronized (object2) ({
System.out.println("methodB begin");
System.out.println("methodB end");

}
P IZfT45 B 2-55 fis .

|E Froblems | <= Tasks E‘@ ¥eb ‘
/Run_ [Java Application] € \Pro
gmechadA begin

v (1) [Java Applicatio
thodk begin
thodB begin
thodB end

|
|
i

H 2-54  BfTHREIETER [#l 2-55 PR BLRIE SRR 0 AE L
AR FIACAS7ET H twoNoStop 1.
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2212 ZLEFEAISEEL

Java LFIEHE— LI E LR NE, FH AR MR BREESFRAA T RESRLAY
B, I FEUTA MIESEICEGEE M. EERBEAR T, “Feg” ROAEEK, HHA
X2 AR “RAE .

B E# 4 F N deadLockTest (9371 FH , DealThread.java ZEfCHSANTF

package test;
public class DealThread implements Runnable {
public String username;
public Object lockl = new Object();
public Object lock2 = new Object();
public void setFlag(String username) {
this.username = username;
}
@Override
public void run() {
if (username.equals("a")) {
synchronized (lockl) {
try |
System.out.println("username = " + username);
Thread.sleep (3000);
} catch (InterruptedException e) ({
/l TODO Auto-generated catch block
e.printStackTrace () ;
}
synchronized (lock2) |
System.out.println (" # lockl->lock2 KRB FHITT ") :

}
if (username.equals("b")) {
synchronized (lock2) {
try {
System.out.println("username = " + username);
Thread.sleep (3000);
} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace () ;
}
synchronized (lockl) {
System.out.println (" #% lock2->lockl K@M FHATT ") ;

}
iz172 Run java fRFSHNF
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package test;
public class Run |

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

DealThread tl =

= new DealThread();
tl.setFlag("a");
Thread threadl = new Thread(tl);
threadl.start () ;
Thread.sleep (100);
tl.setFlag("b"):;

Thread thread2 =

new Thread(tl);
thread2.start () ;

} catch (InterruptedException e) |

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

}

RIFEfTas A 2-56 fin .

[ Problems - Tasks @ ¥eb B
inated> Run (1) [Javs App
name = a

[’ 2-56 AL

AT LAd ] JDK E i T B W2 B A JEa 4 . B %A CMD T E., FfitA JDK
B2 e A bin B, BUT jps s, Wik 2-57 Fis.

enidZ\cnd. axe

. s Lf 1.76811
(c) 2889 Microsoft Corporation

pded Ci/llsers/Administy
un.java. jdk.wind2.x86_1.6.0.813/

C:\lsers\AdninistratorMpplataslocal\Cenuitec \Connen \hinary \con.sun. java. jdk.win
32.x86_1.6.8.813>cd bin

C:Nsers\AdninistratoripplataLocal\Genuitec\Common \hinary \con.sun.java. jdk.uin
g 86_1.6.8.813\

€l 2-57 4T jps W

BFLEfTAYZRRE Run 1) id {2 3244, AT jstack fnd, EEBLE, WE 2-58 fiw,
i

r\ppDataNLocalNGenui
32.x86_1.6.8.813 \bind>jstack -1 3244

€ 2-58 44T jstack 74>
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W A e S, nE 2-59 TR
e R BT Bug, fERITREF ; '
s B3 A U AR X T BB A T 0L t o alThread. java:39)

loc dbb@> (a java.lang.Obhject)
- - ]m de <@xP428dbh8 > va.lang.Object)
ihi E 15‘12 ”}:] E/J &, 71& }‘4{‘7{5{3 H:j synchromzed : java.lang.Thread.run(Thread. java:619)

“Thread- H"
Sy, = ALl 4 S at test.DealThread.run<{DealThread.java:25)
1-&{%[5{@&6%? 1&@* ﬂ"%@ ﬁd\‘xﬁﬁm - waiting to lock <@x8428dbb8> <a java.lang.Object)
- locked <{BxB428dhbB> <{a java.lang.Ohject?

f’;"‘( £ synchronized S g5 fyth & H s at java.lang.Thread.run(Thread.java:619)

SRERELTMIER, AR ——
ﬁﬂ%%%ﬁ%pﬂﬁﬁm%ﬁﬁﬁﬁm Fl2-59 Wit sEdt
A T RE HH BUSEA.

2213 HEXRSEHSHESE

KHEF synchronized [ FITR AW RN B, ek B/— T RA A E 2000,
A7 innerClass 1 H , 2& PublicClass.java {CFSUIF .

package test;
public class PublicClass |
private String username;
private String password;
class PrivateClass ({
private String age;
private String address;
public String getAge() {
return age;
}
public void setAge (String age) |{
this.age = age;
}
public String getAddress() {
return address;
}
public void setAddress(String address) {
this.address = address;
}
public void printPublicProperty() {
System.out.println(username + " " + password);
}
}
public String getUsername () {
return username;
1
public void setUsername (String username) |
this.username = username;
}
public String getPassword() {
return password;
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]
public void setPassword(String password) f{
this.password = password;

}
#2472 Run java, {RFSHNTF .

package test;
import test.PublicClass.PrivateClass;
public class Run {
public static void main (String([] args) {
PublicClass publicClass = new PublicClass();
publicClass.setUsername ("usernameValue") ;
publicClass.setPassword ("passwordValue");
System.out.println (publicClass.getUsername ()
+ publicClass.getPassword());

PrivateClass privateClass = publicClass.new PrivateClass();

privateClass.setAge ("ageValue");
privateClass.setAddress ("addressValue");

System.out.println(privateClass.getAge() + "

+ privateClass.getAddress());

}

1 5 PublicClass.java 28 1 Run.java 2§ A 7E [[] — 4~ f0 1,
W75 24 PrivateClass N & 75 B AR public AFFHY .

FEFFIE1TIR IS R W 2-60 IR

RS AR AL P 2 20 AN R AR

2 Problens | Tasks| @ Web Browser |G

Sterminsted> Run [Java Applicstion] C:\lUsg

u;emameValue pass‘worcwalue
ageValue addressValue

M 2-60 BATHEHR

PrivateClass privateClass = publicClass.new PrivateClass();

WEIEA — R ER SN ER.

B #2556 H A9 H innerStaticClass, 2 PublicClass.java {CHUNF :

package test;
public class PublicClass |
static private String username;
static private String password;
static class PrivateClass {
private String age;
private String address;
public String getAge() {
return age;
}
public void setAge(String age) {
this.age = age;
}
public String getAddress () {



}

$oE WRERTEHFHLHE < M

return address;

}

public void setAddress (String address) {
this. address = address;

}

public void printPublicProperty() {
System.out.println(username + " " + password);

public String getUsername () {

1

return username;

public void setUsername (String username) {

1

this,username = username;

public String getPassword() {

}

return password;

public void setPassword(String password) |

this.password = password;

i£472& Run.java {UCBUNF .

package test;
import test.PublicClass.PrivateClass;
public class Run |
public static void main(String[] args) {

}

BIFiE17 5 s R mE 2-61 ffs.

PublicClass publicClass = new PublicClass();
publicClass.setUsername ("usernameValue") ;
publicClass.setPassword ("passwordValue");
System.out.println(publicClass.getUsername() + " "
+ publicClass.getPassword());
PrivateClass privateClass = new PrivateClass();
privateClass.setAge ("ageValue");
privateClass.setAddress ("addressValue") ;
System.out.println(privateClass.getAge() + " "
+ privateClass.getAddress());

;Vtsk:jii'ah lrow:nrj!!

m [Tava mnuuvn:l c

juse:nameVa¢ue passwozdvaluo
lageValue addresaValue

2214 RWEXRSREZE : LK 1

ALY IR R R B AE N B A BN R i, (G AR AR (8

WIS

SCEG AT H innerTestl, 2§ OutClass.java SRS HIF .

2-61

IBATHGR

I ERES
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package test;
public class OutClass {
static class Inner (
public void methodl () {
synchronized (" Hfith4i ") |
for (int i = 1; i <= 10; i++) {
System.out.println(Thread.currentThread() .getName () + " i="
+ 1i);
try |
Thread.sleep(100);

} catch (InterruptedException e) {
}

}
public synchronized void method2 () {
for (int i = 11; i <= 20; i++) {
System.out
.println(Thread.currentThread() .getName() + " i=" + i);
try |
Thread.sleep (100);
} catch (InterruptedException e) {
}

}

}
12172 Run.java S ANF
package test;
import test.OutClass.Inner;
public class Run {
public static void main(String[] args) ({
final Inner inner = new Inner();
Thread tl1 = new Thread (new Runnable() {
public void run() {
inner.methodl () ;

}

b, MAM);

Thread t2 = new Thread (new Runnable() {
public void run() {

inner.method2 () ;

}

Fe ®B™);

tl.start();

t2.start();

I T S ST S T V)
N
w

}

RRITIEfTE R A 2-62 FiR.
HTFRAARER “XTSUMES", FTLAITENSS Bl ZE5LF 6 . M 2-62 FLFFFTE
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o

2215 ANEXRSREL XLHK?2

A< S 8 W 7] 2 A A% Bk synchronized(class2) X class2 F4liE, HABL R RAELAEE
I class2 WG A R ik,

MR P 955 H innerTest2, 26 OutClass.java {CHSANT

package test;
public class QutClass {
static class InnerClassl {
public void methodl (InnerClass2 class2) {
String threadName = Thread.currentThread() .getName () ;
synchronized (class2) |
System.out.println(threadName + " #A\ InnerClassl X # & methodl ## ");
for (int i = 0; i < 10; i++) |
System.out.println("i=" + i);
try {
Thread.sleep(100);

} catch (InterruptedException e) {
}
}

System.out.println(threadName + " BH InnerClassl X% methodl Fi ") ;

}
public synchronized void method2 () {

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

System.out.println(threadName + " # A InnerClassl X ¥ # method2 ¥ # ");
for (int j = 0; j < 10; j++) {
System.out.println("j=" + j);
try {
Thread.sleep (100);

} catch (InterruptedException e) {
}
}

System.out.println(threadName + " 7 InnerClassl X% # method2 ¥ ");

}
static class InnerClass2 {
public synchronized void methodl () {

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

System.out.println(threadName + " # A InnerClass2 X% # methodl ¥ 3% ");
for (int k = 0; k < 10; k++) |

System.out.println("k=" + k):
try {
Thread.sleep(100);

} catch (InterruptedException e) {
}
}

System.out.println(threadName + " ®J InnerClass2 (¥ i methodl ¥ ¥ ") ;
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iz472 Run java (SIS UIF .

package test;
import test.OutClass.InnerClassl;
import test.OutClass.InnerClass2;
public class Run {
public static void main(String[] args) {
final InnerClassl inl = new InnerClassl();
final InnerClass2 in2 = new InnerClass2();
Thread t1 = new Thread (new Runnable () {
public void run()
inl.methodl (in2) ;
}
}o "T1™);
Thread t2 = new Thread(new Runnable() {
public void run() {
inl.method2 () ;
}
b, "T2");
"
I
Thread t3 = new Thread (new Runnable() {
public void run() {
in2.methodl () ;
}
}o "T3™) 2
tl.start();
t2.start();
t3.start():

}
TEriafras R unE 2-63 Fin.

2.2.16 PIISRAXKEE

TERAE AR R RIE N RS BN, TEEENE, BEAZSIMEERMFFEIxS, o
RIFINHFFA AR BB R, MX SR 2> RS ; RS FIRBHT S, XL
() L2 5 A 1)

BN H A9 H setNewStringTwoLock, MyService java 25U AT :

package myservice;
public class MyService {

private String lock = "123";
public void testMethod() {
try {

synchronized (lock) {
System.out.println(Thread.currentThread().getName() + " begin "
+ System.currentTimeMillis()):
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lock = "456";

Thread.sleep (2000) ;

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

}
} cateh (InterruptedException e) {

e.printStackTrace () :

r1 Jﬁ%\mnexcusuxﬁg'methnd;. k;

T2 # AInnerciasaiZEH flmechod2 ik

(=]

=

WA
il un
o

L W S ¥ A W )
A (O [
S M B R W W N R R

[ R S W S W i
o
-

y
[
g 9 o @

E;‘FIanezClasslﬁm E"]methodl}ifi:
EHinnerciassiZE M fimecnod2 ik
iﬁ)\lwerclasszﬁq] B{]mathc.dlfj—.‘;ﬁ

1

IR
(1

3

k=3
73 BHinnercilaszzZEH quethadlﬁfi

[ 2-63 EfT4ER

A B RSN 2-64 iR,
12472 Runl java fCASUNF .

package test.run;

import myservice.MyService;
import extthread.ThreadA;
import extthread.ThreadB;
public class Runl {
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“456"
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public static void main(String[] args) throws InterruptedException {
MyService service = new MyService();
ThreadA a = new ThreadA (service);
a.setName ("A") ;
ThreadB b = new ThreadB(service);
b.setName ("B") ;
a.start();
Thread.sleep (50) ;// 4 50 E£#
b.start ()

[ [)) Threedh jave 53 %, e e J i
i package extthread;

L package extthread; _:j- 3

import myservice.HyService; import myservice.MyService;
° public class Threadl extends Thread |( © public class ThreadB extends Thre=ad (
private HyService service; | 7 private MyService service;

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

public Thread) (MyService service) (
super () ;
this.service = service;

}

14 @0verride
public void run() {
service.testMethod() ;

RFoverraids

public void run() {
service.testMethod()

)

{

& 2-64 WA H E ARG

R IEAT R BRCR IR 2-65 iR .

4 50 2Z # i J5 £ 2 B BUAS 9 B 2

A begin 1422433709640
B begin 1422433703687
A end 1422433711640
B end 1422433711687

s, QIEEETTH Runjava fRASATF

package test.run; & 2-65 SHhiith
import myservice.MyService;
import extthread.ThreadA;
import extthread.ThreadB;
public class Run2 |
public static void main(String[] args) throws InterruptedException {
MyService service = new MyService();
ThreadA a = new ThreadA (service);
a.setName ("A") ;
ThreadB b = new ThreadB (service);
b.setName ("B") ;
a.start();
b.start ()
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F£$40% Thread.sleep(50), F2FFZAT/EMIRCRUNE 2-66 FT7R .

LRFE A FI B A MOBIAR R 1237, BARHSEUR T “4567, [HEREZFLH, HA
A F1 B L [FE S HBUE “1237

WHREHR—F, HREMRAA, BEEXTRNEHRIE, BITMaiRe R . HEHEr
SEERASTE setNewProperties LockOne 11 H BLyF TR, A Userinfojava, Z5H4NIE 2-67 s,

& 4B Vsarinfe

o username

0 password

@ © Vserinfo ()

A begin 1422433803843 @ " Userinfo (String, String)

L end 1422433805343 & getUsernmel) - Seing
B begin 1422433805843 % setUsername [Siring)
B end 1422433807843 ¢ getPaxsvordQ | Steing
i i setPassword Etring)
& 2-66  [FlEH & 2-67 245
2k Service.java fCASUNTF :

package service;
import entity.Userinfo;
public class Service {
public void serviceMethodA (Userinfo userinfo) {
synchronized (userinfo) {
try {
System.out.println(Thread.currentThread() .getName ());
userinfo.setUsername ("abcabcabc") ;
Thread.sleep (3000);
System.out.println("end! time=" + System.currentTimeMillis()):;
} catch (InterruptedException e) {
/I TODO Auto-generated catch block
e.printStackTrace () ;

}

PR N 2-68 s .
121725 Run.java IS 407F

package test.run;
import service.Service;
import entity.Userinfo;
import extthread.Threada;
import extthread.ThreadB;
public class Run {

public static void main(String[] args) {

try |
Service service = new Service();
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Userinfo userinfo = new Userinfo();
ThreadA a = new ThreadA (service, userinfo);

a.setName ("a") ;
a.start ();
Thread.sleep(50);

ThreadB b = new ThreadB(service, userinfo);

b.setName ("b") ;
b.start();

} ecateh (InterruptedException e)

e.printStackTrace () ;
}

}

|| Threadk java i3

package extthread:
timport service.Service:
public class Threadi extends Thread (

private Service service:
private Userinfo userinio;

public Threadld(Service service,
Userinfo userinfo) {
super i)
this.service = service;
this.userinfo = userinfo;
¥

Bovernide

public void runi) {

service.serviceMethodd (userinfo)

1| I} ThreadB. java 52 -
ettt

= 1E

¢ public class ThreadE extends Thread

package extthread:

*import service.Service:

private Service ssrvice;
private Userinfo userinfo;

public ThreadB (Service service,
Userinfo uzerinfo) ({

super();
this.service = service:
this.userinfo = userinfo;
}
Hoveryricds

public void run() {
service.serviceMethodA (userinfo)

)

& 2-68

PR iE 1T IR N 2-69 Fias .

2.3 volatile gl

KT volatile i) EZAF R MR BAELNEARAE AT UL,

2.3.1 XKE=F volatile SFEIEIR

PIT RS

(1% Broblems | v

lsisfﬁlﬂbb Bvowstrd
(Tava Applicatip

end! time=1413511508687

end! time=1413511511687

HEXRAE
WU [ ROR

[ 2-69

WRARAEZHYHAMTELT, [ H4kK Thread 25152 Runnable 2 [ 7E BB ¥ 15 17
ISR EHFBA M ARKBX . R — BB “Z4R" B958, WFSEH Runnable 3 11

(75 OR A B 22 L 14 ) R R ARA AL B

A5 K 152 B Runnable $ 119 77 SR 4k S 30 % 2 R BB AR MG, I HAf ek 5
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volatile S SCHR 7E 3 B AHBL T M —2L5dE . 0o Rl REE 447K A Thread 25,
B A5 H 199, BI# PrintString java 28, AU .

public class PrintString {
private boolean isContinuePrint = true;
public boolean isContinuePrint() {
return isContinuePrint;
}
public void setContinuePrint (boolean isContinuePrint) {
this. isContinuePrint = isContinuePrint;
}
public void printStringMethod() {
try |
while (isContinuePrint == true) |
System.out.println("run printStringMethod threadName="
+ Thread.currentThread() .getName());
Thread.sleep (1000);
}
} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace ()

)
2172 Run java fUESUIF

public class Run |
public static void main (String(] args) {
PrintString printStringService = new PrintString();
printStringService.printStringMethod():
System.out.println (" R EH L E! stopThread="
+ Thread.currentThread() .getName()) ;
printStringService.setContinuePrint (false) ;

@

=
&
*

119

} —
Eﬁﬁtﬁi{ifﬁ‘}a* %EZF@Z:_F%, fﬁ FintStringMethod threadName=main

%ﬁg[ﬁj 2-70 ﬁﬁ-ﬂ_‘; - rintStringMethod threadName=main
B intStringMethod threadName=main

gZ:—F)K ﬁ/‘]fz%[ﬁ EEE@E% main ﬁﬁ z;;tStrlngMethod threadName=main
—‘E‘T’fﬂﬂﬂ while() f}a‘% . %ﬁﬁf?xﬁﬁ rintStringMethod threadName=main

intStringMethod threadName=main

MEEFAT S 1 AES, R I 249k frintStrinoMethod threadName=main

el [Java Application] ;:\gccPMyEclips¢87§\§7e7niui§ecr\crgrjnmon\l

EH AR AR, ]
€ 2-70 AT AT

2.3.2 fRREEIEIR
OIS H 10, ek PrintString java 25, {RASANTF .

public class PrintString implements Runnable |
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private boolean isContinuePrint = true;

public boolean isContinuePrint () {
return isContinuePrint;

}

public void setContinuePrint (boolean isContinuePrint)

this.isContinuePrint = isContinuePrint;

{

}
public void printStringMethod() {

try |
while (isContinuePrint == true) |
System.out.println("run printStringMethod threadName="

+ Thread.currentThread() .getName()):
Thread.sleep (1000);

}
} catech (InterruptedException e) {
// TODO Auto-generated catch block

e.printStackTrace();

}

@Override

public void run() {
printStringMethod () ;

)
1217 Run.java 00T

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

new Thread (printStringService).start();

System.out.printlin(" KE#ELE! stopThread="
+ Thread.currentThread () .getName()) ;

printStringService.setContinuePrint (false);

}
iﬂ, Problems ’GJ Tasks (’.;Wr Web Browser | EJ

}
<terminated> Run (9) Uava Application] ChaccpMykch

RIFE T8 R A 2-71 iR, HEBILT ! scopTnread=nain
{625 | TR T AR B FTTE —server || o od FhesedaneTinzad-o
fIR 55 2B X rh 64bit (9 JVM BT, 4 H BRAEAE
. fARYAINERER volatile CHEF . M 2-71 BRFESELT
KT volatile BYFE FHAZ 58 il A28 SE AR Th IS AE BEAOME, A = MR TR AL A Bdia 4%

HEE RS Sl

2.3.3 MRRFITIEEIR
TEWTFT volatile JCHEF Z R Sesfefil—~3555, A& t16 970 H , RunThread java A0S 40T .

package extthread;
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public class RunThread extends Thread {

private boolean isRunning = true;

public boolean isRunning() {
return isRunning;

}

public void setRunning (boolean isRunning) ({
this.isRunning = isRunning;

}

@Override

public void run() |
System.out.println(" #AX run 7 ");
while (isRunning == true) ({
}
System.out.println (" &BEMWEILET! ");

}
2 Run.java fURS 41T

package test;
import extthread.RunThread;
public class Run {
public static void main(String[] args) {
try {
RunThread thread = new RunThread();
thread.start ();
Thread.sleep(1000) ;
thread.setRunning (false) ;
System.out.println (" EZMME Y false");
} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace();

}

1E Win7 454 IDK64bit fFREEH, {#i ] Eclipse JF & M1z 175 45 S an & 2-72 i,
(E AR FH RS, 1R B2 77E TVM & A Server IR %
WA, SR AREMEEFEVE? Bl E Eclipse Ff JVM 12175 %

Jy —server, Bt E RE ME 2-73 Fim. :;igw;;jm
iy Run HHUS LT FEARSRAGHCR, 40P 2-74 BT o SRR
A% “ System.out.println(" LR IE T " MWRBEHIT, P

JEAT A FE I IR 1 K TVM 3% 8 R —server B3kt BIAEAE 2R WE 2
f£J1 5 RunThread.java ZEF2fF, ZF & private boolean isRunning = true; fE4E T2 ik K 48 2
AR HERR P . 7E TVM B8 R —server BN R TRRRIBITHIRCR, LR — HAEFAA Mk
AE isRunning HI{E /2 true, TMifUHS thread.setRunning(false); BARBHAT, T H A E/A S
R 11 isRunning A8 A false, BTLA—EELRICIEIRRPIRES . NS 2-75 Fix.
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¢ Run Configuratsons

Create, manage, and run configurations
Run & Java application

@ Eclipse Application P AR e R
@ IE JavaScript e wemmby:

) Javs Applet
| & 17 Java Application
"T) Run
7 Run (1)
7! Run (@)
7 Run (3)
>
Jur JUnit
Ji TUnit Plugin Test |
[l Maven Build il

| MyEclipse Server

o MyEclipse Server Appli || |
& 0SGi Framework !

| Warlang divectory’ - =
I| H @ oetumitts | [Fileiesen,doeni6t

]

Filter matched IS of IS items |

[& 2-73 ECE JVM K —server 5z

(@l )

T AREAY IETTS

e @) [Java mlic;t'igp) C:\Usey ( LEnf )

A run f

EENE N zuise g)\mﬁl Iixwam
( LW )

[ 2-74  HHEL T IEAEER [ 2-75  LRERMFAAT HEAR

XA AR SR AAAT HEAR TP B (AN 28 SEHERR Th A (AN TR 25 v R A o A R B ()
B volatile KRBT 1, B EEMMEMRE MLFRVI A isRunning X A2E A, S@HEMAL
HHER P HEATIUE .

# RunThread.java {CHS S 4T -

package extthread;
public class RunThread extends Thread |
volatile private boolean isRunning = true;
public boolean isRunning() {
return isRunning;
}
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public void setRunning(boolean isRunning) |
this.isRunning = isRunning;

}

@Override

public void run() {
System.out.println(" # A run T ");

while (isRunning == true) |
} 2 Peoblens| o Tasks | @ Ye)
System.out.printin(" AEHELT! ") ; Cterminated> Run @) Uava Ap
} yud :}:: i
E_é’émﬁfﬁﬁfalse
} IR T !

P a4 TG RO I 2-76 Fiias .
WA fd H volatile R, SRBIAMAILNFHERUER [ 2-76 1 —server IR 55 25K

HfE ., LA 2-77 Frs. R RN
( amEn )
( xwwe )
volatile volatile
BREN A5 IR

S

[F 2-77 EEUAILNTE

il i volatile 573 fin T SEB AR BAE 2R B Z AT WA, {H volatile SCHE IR B
AR BRSSP

PR BT synchronized Fil volatile 17— Hu#&

1) EHS volatile LR TR [A A R RS, FFLA volatile P fEH % [t synchronized %
U, If H volatile 2 figf&4fi T 25 &, i synchronized AJ LMEM ik, LA KACIS . Ffi# DK
BRAHY & A, synchronized 8 F7E A TRCE LSRR KIRTT, 1EH & J#FH synchronized
KT H R R LK) .

2) LAV volatile A2 & A=PHFE, il synchronized 23 Hi FLFHZE

3) volatile BEARUERE A PT WA, (EAREIRIE F4E; 1 synchronized 7] LARIIEJFEF4E,
o n] PAEEECRUERT WLk, R B 2 FAA AR A L A7 b 0B8RI 2D . I iR s 7 I Tl
A LEAESIE

4) FKEH—T, KT volatile gk ff) 2R R 7E LN ERBZ M AT WAE; 1fi synchronized
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ST AR R Z AR Z T SR A R
LBELUEFEFYERAT AR, Java iR AL SR B 58X AN 7 TR 66 PRk
L2

2.3.4 volatile JERFHIFE

XS volatile BRI T LB BAEZNLBZE A A WA, HEHAREFLSHE,
A B M. i S E AT

737 H volatileTestThread, ({4 MyThread.java fCF5U0TF

package extthread;
public class MyThread extends Thread |
volatile public static int count;
private static void addCount () {
for (int i = 0; i < 100; i++) {
count++;
}
System.out.println("count=" + count);
}
@Override
public void run() {
addCount () ;
}
}

A% Run.java {AARSANE :

package test.run;
import extthread.MyThread;
public class Run {
public static void main(String[] args) {
MyThread([] mythreadArray = new MyThread[100];
for (int i = 0; i < 100; i++) {
mythreadArray[i] = new MyThread();

}

for (int i = 0; i < 100; i++) { Jom——
mythreadArray(i].start(); count=_8870

} cunt=8870
count=8870

} count=8870

} ount=8870

FEFFIEAT4 RN 2-78 Fim . omn 10
M H e LR MyThread java SCHALEINT -

package extthread;
public class MyThread extends Thread | B 2-78 EfT4EHE
volatile public static int count; A 10000
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I EE—E BRI static XBF
I/ i # synchronized 5§ static #i# A A3 & MyThread.class X7
I ik B B RR T

synchronized private static void addCount () {
for (int i = 0; i < 100; i++) {
count++;

}
System.out.println("count=" + count);

}
ROverride
public void run() {
addCount () 7
}
}

BFB1TE R 2-79 Fis .

TEA R G = E Y, WSAE )7 private static void addCount() Fij /il
A synchronized [f] 4 K4 T, kA LB FE A volatile S F ok A
BH count A& T

ST volatile = EAf A& SR AE 2GR T LUBRASE 61 A i
POESCT, I AR B A A, st R AR s L AR
A AT AR SR (A8

KT volatile H/R R B MILE N F IR R, A ZAFA
AN, XEESLARE T R A] Wk, (B X BR/EER
B WSRE Ml B (0 BCE, e i, bR =i, R

count=8600
count=8700
icount=8200
count=£900
count=3000
icount=38100
count=9200
count=39300
count=3400
count=9500
count=9600
count=39700
count=9800
lcount=9900
count=10000

)

& 2-79 IEWRETT
ZER

HRAEHIOF AR — DR, WRIEABR L 2N, Rk it (REL R RT

1) MAAFERELE | B9{E;
2) HE i MIE;
3)) ¥ i MESEINAFD.

RANFES 2 B EE R, AP RBUBR i E, A2 AR B
B o Ao i I IR A8 synchronized SCBET:, X AN EIR GUTE BT T 9 R 0 B &4
i3 1o PrLLisL volatile A B I AN Ab BEBCHE ) S5~ , T 2 5 ) X B50H0E Fr9 1 5 B e o ) 3=

PAFRY

FH PR 7R — I X5 F volatile Bt AR L 2 M IR A . 2R R A7 B TR

TN 2-80 FR
b, FRATAT AT H AR 458
1) read fil load BMB: M EAFE AR ) Y ATLR R THENAE;
2) use Fll assign BBt : BATICHS, SARtLsan R (y;
3) store Fl write BBz :  FH LA Py AR B0 B =77 06 A8 B A9 {8 .
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LR TAENAF ETHENLE
read countZ¥ &
load fin#k X \
3
¥
useffpff: 1k
Ji AR B
T i countdp
asigniiif i e Ll
[EEZ
EHF

store

write

&l 2-80 ARECAENAEH ) T AR R

TELLFEFREET, use Ml assign B2 R IHHA, HX—BEHFARFEFH, hiteE
read il load Z Ji5, IR FE WA count BREEBRZE, LB TEANFTHEGTELM
#H, REer=Adxtn e, wt2Ra NFEMAILNAFPNERARRL, LA HRIL
ROMPBIA—F, it TIEER L2,

Xt T H volatile {4 28 &, JVM BRI HJECRUEM 32 8 77 N 2R 30 46 A8 T4 A7 8 2
OBy, BIANZR AR 1| FIZRRE 2 76 24T read Ml load MI#RMEF, K ENFFES count {EEBE
5, IRAHEREINEX A HOF (. Wik, volatile XA fiFe ok (1) J& 725 F S I i A I () T,
IR, X T 2R Vi ] [F]— S5 6] 28 i id R T Z iR .

235 (EARFEHITI++ EME

R 7 AE i++ #RAER ] synchronized SCE T SEELIR B4, AT LAd ] AtomicInteger 51
L1798,

JE AR R AR B A i, WA HABZR TR RBAE T W sl 5 IE 76 IR e b i s i, —
M (atomic) KARIFR— N E-FEAET A, B UERA SINHEN T MaILRe 4
(thread-safe) .

B H AtomicIntegerTest, {4 AddCountThread.java fCESH0F
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package extthread;
import java.util.concurrent.atomic.AtomicInteger;
public class AddCountThread extends Thread |
private AtomicInteger count = new AtomicInteger (0);
@Override
public void run() {
for (int i = 0; i < 10000; i++) {
System.out.println(count.incrementAndGet()):

}

A% Run.java fCHSANF

package test;

import extthread.AddCountThread;

public class Run {

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

AddCountThread countService = new AddCountThread();
Thread t1 new Thread (countService);
tl.start();
Thread t2 = new Thread (countService);
t2.start();
Thread t3 = new Thread (countService);
t3.start();
Thread t4 = new Thread (countService);
td.start();
Thread t5
tS5.start () ;

I

new Thread (countService);

}

BRIFET RS R A 2-81 FiR.
B b 23] 50000,

236 FEFEtHATZEZZS

IR KA A A B RO T 45 R B A BEALME

B 23X FH (19351 H atomicIntergerNoSafe, 2% MyService.java {{
.

package service;
import java.util.concurrent.atomic.AtomicLong;
public class MyService {
public static AtomicLong aiRef = new AtomicLong();
public void addNum() {
System.out.println(Thread.currentThread() .getName () + " W7 100 Z/GWEL v
+ aiRef.addAndGet (100));
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aiRef.addAndGet (1) ;

}
%% MyThread.java fCRS 4N F -

package extthread;
import service.MyService;
public class MyThread extends Thread |
private MyService mySerivce;
public MyThread (MyService mySerivce) {
super () ;
this.mySerivce = mySerivce;
}
@0verride
public void run() {
mySerivce.addNum() ;

}
%% Run java fCAS 4N F :

package test.run;
import service.MyService;
import extthread.MyThread;
public class Run {
public static void main(String[] args) {
try |
MyService service = new MyService();
MyThread([] array = new MyThread[5];
for (int i = 0; i < array.length; i++) {
array[i] = new MyThread (service);
}
for (int i = 0; i < array.length; i++) {
array[i] .start();
;
Thread.sleep(1000);
System.out.println(service.aiRef.get()):
} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace();

}
B 2 g i & 4 A0(5 B 80 (Limit console output), 1A 2-82 i/

PP 1T Es RN E 2-83 Fis.
FTERIUF S T, ROZEI 1 YK 100 F00 1R 1. H B A #4152 24 addAndGet()
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PR BT, H A 2 A B PR AN A R S o AR DR B IR A F ] 4

A Preferences (Filtered)

~ Fur/Tebug
Consele

& 2-82  HUHZ) 3k Limit console output

i MyService.java ARSI

package service;
import java.util.concurrent.atomic.AtomicLong;
public class MyService {
public static AtomicLong aiRef = new AtomicLong();
synchronized public wvoid addNum() {
System.out.println(Thread.currentThread () .getName () + " /7 100 ZEWfEE "
+ aiRef.addAndGet (100));
aiRef.addAndGet (1) ;

}
B BT E NS RNE 2-84 Fin.

1”}h:ead—0 0 ingg}‘]%%:lw

(Thread-af T 1007 ERMERE : 502 ;‘:’Ih*ead—‘lmT wazﬁﬁ'ﬁﬁm :

I < E |
| Thread-1/07 100 Z G HEE 1200 | Thread- :
| Thread-3fl T 1%:2}%&?15% :400 xreﬁi%lgg%g%gﬁ :
ITnread-2M07 1007 BHIERE : 300 threaa- 1T 1002 BHIERE :
1}505 505

P 2-83 4 BB IE 00 AR {EUIBUF S i Pl 2-84  ZIRIEH

MBATERFTLAE ], U 100 Fin 1, Xt 2R ZA R LR, 45582 505
F1 ) s 30 PRI A S e 38054 P10 2 T 61
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2.3.7 synchronized {XfBA volatile FEEHITHAEE

XAt synchronized W] LA 22 Vs 0] [A] — DB EA R, i B ek AL R
THENFET A ZR S AN RZERFL DGR, EHSe b TRE.

B 935 H synchronizedUpdateNew Value, 2 Service.java {UHS A0 -

package service;
public class Service ({

private boolean isContinueRun = true;
public void runMethod () {
while (isContinueRun == true)

}
System.out.println("#TFET! ");

}
public void stopMethod () {

isContinueRun = false;

}
2 #£25 ThreadA java fCASUITF :

package extthread;
import service.Service;
public class ThreadA extends Thread {
private Service service;
public ThreadA (Service service) ({
super () ;
this.service = service;
}
@Override
public void run() {
service.runMethod() ;

}

£k #22 ThreadB java {URS 40T :

package extthread;
import service.Service;
public class ThreadB extends Thread |
private Service service;
public ThreadB (Service service) {
super () ;
this.service = service;
}

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

}
12472 Run java fUIS 0T

package test;
import service.Service;
import extthread.ThreadA;
import extthread.ThreadB;
public class Run {
public static void main (String[] args) {
try |
Service service = new Service();
ThreadA a = new ThreadA (service);
a.start ();
Thread.sleep (1000);
ThreadB b = new ThreadB (service);
b.start();
System.out.println(" E2XEELHHFELT! ");
} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace();

)
A —server IR At iz T b H ,  HHBISETESS, WNF 2-85 Frm .

: Searchi
prDataiLscal (Ganui teciConno g

PasRREaSST!

K 2-85 HBUSEDRER

1535 25 R 45 2R R 1) O B (R VA vl P s LAY, 1 & 88 % synchronized 7] L B A
AlPPE, B Service java {UTBUNE -

package service;
public class Service {
private boolean isContinueRun = true;
public void runMethod() {
String anyString = new String();
while (isContinueRun == true) |
synchronized (anyString) {
}

}
System.out.println("#TET! ");
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public void stopMethod () {
isContinueRun = false;
1
}

FELA —server IR 55 SR BB AT 7 S vl LLEHR o BCRMIE 2-86 Fs .

"’E‘_MP;oblnx | ./_ Ttskx | @ ¥eb Browser

[{terminsted> Run (@) [Java Application]
CEEER WS T!

)eﬁ'»"Fﬁ% 7!

1

Uil Servers| Search|
trator \AppData\Local\G ®

& 2-86 ATLLIE# B H

K synchronized A LAGRUEFE [ —BF 2], HA — LR 0] APATH— A J5 el e —4
. EaEMAEE. TR Wik, [F2E synchronized ASURT DLfgt ok — R FEE 3]
JFRALTFA—BORE, o LURAESE A G5 75 8 R AR AR i A2, #0F 2 ih [A)
— AR AP Z HTTA B BOSOR

FAZKFI R, EEE HMEEF, NETWLT, XREERZLRE. I ZLEIIFEL
P EER AN,

2.4 AEDEE

ARFER ) B L5, & X BT synchronized 7Ef ] A FEFEAE, HI3E fF 4 0
FHE, Erfdeagin BRI A FRE S, ¥ 8 LLEE G AT LA 20 & s
[ &b B RS R (I 1, B ke Ak B B B AT R RO RAIE, B A X LR AR AT 4 A I
iff 1 T .
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HAZEIE(S

LR RIRE RGPS A, (E SN AR N SRR 280 R 0 Ak B AN BB R — N
&, LRRE ARG BERN DT EZ—, W, FREMEHTRER, REZNE
B BT GRK, 7ERARAR & CPU I Z A [] i i 2> 8 A 1 53 % 48 2R AT 55 AE AL B i it
R T A e SR . EATEDTREEEERNEAR LT

Q {# f wait/notify SCIRLR 2B 8 (5 .

QA4r=# / HE B LI

Q J7 ¥ join HfE .

QO ThreadLocal 21 FH .

3.1 FfF /AL
I P A T 2 Java 3 5 PRI T, 1) Bkt vk B RAE TR WL 1 By

X, AN RENEKBRZEHTEE, BdATHREITUT RS, ABRSRBZRARE
ThSZ A, BT 18] AT LA B AR E {5 A ME

3.1.1 MMERAFHF/ BRWHSCILAZENEE

BRI H, ZFFHA TwoThreadTransData. 7E3Z5H i FH sleep() 454 while(true) SE1E
WL MENLRENEE .
2§ MyList.java fCASH0 T
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package mylist;
import java.util.ArrayList;
import java.util.List;
public class MyList |
private List list = new ArrayList();
public void add() {
list.add (" @#tsE ") ;
)
public int size() |
return list.size();
}
1

2822 ThreadA java UGN F .

package extthread;

import mylist.MyList;

public class ThreadA extends Thread {

private MyList list;

public ThreadA (MyList list) {
super () ;
this.list = list;

}

@Cverride
public void run{() {
try |
for (int i = 0; i < 10; i++) |

list.add();
System.out.println("HFmT " + (L + 1) + "ATLE");
Thread.sleep (1000) ;
}
} catch (InterruptedException e) |
e.printStackTrace () ;

}
t

28225 ThreadB.java fCAS AN T«

package extthread;
import mylist.MyList;
public class ThreadB extends Thread |
private MylList list;
public ThreadB (MyList list) {
super () ;
this. list = list;
}
@Override
public void run() {
try |
while (true) |
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if (list.size() == 5) {
System.out.println("==57, 4B b ZRHT!I ");
throw new InterruptedException();

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

15472 Test.java fCASUNT

package test;
import mylist.MyList;
import extthread.ThreadA;
import extthread.ThreadB;
public class Test {
public static void main (String[] args) ({
MyList service = new MyList();
ThreadA a = new ThreadA (service);
a.setName ("A") ;
a.start();
ThreadB b = new ThreadB(service);
b.setName ("B") ;
b.start();

}
}

RS TR BRI 3-1 . |
FEFizT] K‘IH/J)‘%(;EQUL]_:; Ij)‘fr [‘—f«j 3 252?3&3%)3&7'
AP LRRR BL T, A |FuTs iR

Jjava.lang.InterruptedException

A W S, 2K B ThreadB.java A 57 Hi1 i b7 et o Threadi Fun {Threads. java:20)
it while AV RBLH DRI — &0, | ZTRITIZR
IXHE 2R %% CPU B TR

SR 360 6 B ) ] B AR /D, S TR 2% B3l AR RS

CPU ¥ i ; HWResimyat I pmMm LA, &
Al fE S BUR P B8 R BUE .. BT LT B4 — R B Sk e B0 2> CPU MR R %R, i H
AT PASEITE 2R FREEE . BEbE © wait/notify” HLH .

3.1.2 HARERF/ BRE

SfE AL P IO R, e RS B, i 3-2 R
ERANR 55 0 Z MBS BAE “Feimflid G b, FERIVE A JLA ) i .
1) TG —ERA ARSI, FTLARH RS Sea i & Lra b AR .
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o> & 2F B0 8

ik 55 B3 J5Fi

i><i

3-2 UM B

2) fiegs GRS I T L TR0, BT LABR 25 GUA A5 RE” (wait) SRR,

3) MRS SLAnfal REHCEISEWE 7 X AR HOGR T, BEURESRAMAE “Sedhfeisc” b, H
SCAR S T —FES (notify), XAFARSS AR LIRSS B

4) fE AP BT SERE /EMT P

e R UL R R, AT 2R Z AW AT IS BE R, R R 2R AL m] i)
G —Ae ks, [EARFEEPLRIAR “FRF /@m”, PRS2 R F ol — Nk r
i, EALTRIRIUN ] A b, BRI ERAREEN, AR LWE. FTUIEa YW
T SR /BT HLERRE R EEATRR .

3.1.3 EfF/ BAMLHIAISEIN

7 wait() B FE R AT RAT AR BRI T 515, wait() 77 52 Object 25/ 7 1%,
FOT AR YRR E A CBHATAS” I BAE wait() FrfE IS TAME IE AT, B
PR E MW k. EP A wait() Z AT, LRBRDAERFZT L AXT R H 081, B A
RETE [F] 25 J5 ik [l 20 B b i Y wait() ko EHUAT wait) Tk, YATRBEBM. 1M
wait() & [FIRT, P25 HAMLR TS EH ARG . WRVEH wait() BHEA FAE 40481, N
#ifs i} TllegalMonitorStateException, ‘& /& RuntimeException ) —/~F 3, Hik, A% % try-
catch IHAJEFTHEHE 574

J7i: notify() WEAERIL Ty ik sk FIE e i, BI7EVRHIAT, ARtk Zxt 4%t
L. AR notify() FHE A F7A 1E X981, &b NllegalMonitorStateException, %
T VA GE RIRLE A BRAEAFIZ R X R A AR, WA RS, W h )
A FEALPEE AP — 2 wait ARASALLFRE, XHH & H B 0 notify, FH8 T SRR BUZL A4 (1 %}
8. FEULIIIE, fEHUT notify() HiEE ., MATRBASD ERHGEM S, 2 wait KA
LRI A RE S - RBGZ X R4, BEAFFIPAT notify() 7 ik A BRI FF PUATSE, kil
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i synchronized fREBHG , YRTAFASBEHBL, M2 wait IRASFTIERLRRA T LLRBUZT S
B, YIRS TIZA R B wait REBIBITREUE, ERBMEZENRE, K%
Xt 4 1A B S notify 1841, WIBME XM R E L2 W, Hib wait REFFRMLERH TEA
1~?§U17XT%E4J1§¥H IRSYRLE I ZETE wait IRES, HEIXPMXR K H— notify 2K notifyAll,

— AR 45— wait Fl notify : wait fEZRAR(F IEIZFT, 1M notify {45 1k AYLR B4k SE

R

S

1B17.

I Java T H , ZFEH testl, 2 Testl java fAFBINTF :

package test;
public class Testl {
public static void main(String[] args) {
try {
String newString = new String("");
newString.wait();
} ecatch (InterruptedException e) {
e.printStackTrace ()
}
}
}

BT E R A 3-3 frn.

l?'

“LECEpLICOn 1n TAX

java. 1a.ng Illegalﬂonxco*StateLxceptlcn
t© (Native Methcd)

- 3 1t (Object.java:485)

{ at te {Testl.java:7)

E3-3 HERE

WSS ERERREA RGN, R EEA RS,
AL i Test2 java X, REBUNF .

package test;
public class Test2 |
public static void main (String[] args) {
try |
String lock = new String();
System.out.println("syn E&");
synchronized (lock) {
System.out.println("syn #—4T ") ;
lock.wait ()
System.out.println("wait FHR&G 1v);
}
System.out.println("syn TEHKD ") ;
} catch (InterruptedException e) {
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e.printStackTrace () ;

}
}

RIFIEFT RO 3-4 F7R .

& 3-4 J7# wait F iR AT T

AR FBEARE AL T 2, IFERFE AR, AYkSEm F&ET 7o Wl 255 FF
wait IR YL Gk Lz TR ? B2 notify() Jrik.
AL SIS W H , 2 FRHN test2, 25 MyThreadl java fCASHIF ;

package extthread;
public class MyThreadl extends Thread |
private Object lock;
public MyThreadl (Object lock) {
super () ;
this.lock = lock:;
}
@Override
public void run() {
try {
synchronized (lock) {
System.out.println (" F#
lock.wait () ;
System.out.println (" &%

wait time=" + System.currentTimeMillis()):

wait time=" + System.currentTimeMillis());

}
} catech (InterruptedException e) {
/I TODO Auto-generated catch block

e.printStackTrace();

}
}

2K MyThread2.java fUFS4NF -

package extthread;

public class MyThread2 extends Thread |

private Object lock;

public MyThread2 (Object lock) {
super () ;
this.lock = lock;

}

@Override
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public void run() {
synchronized (lock) |
System.out.println (" # 4 notify time=" + System.currentTimeMillis()):;

lock.notify():
System.out.println (" £ K notify time=" + System.currentTimeMillis());

1
}

2 Test.java fCASHNT

package test;
import extthread.MyThreadl;
import extthread.MyThread?2;
public class Test {
public static void main(String[] args) {
try |
Object lock = new Object();
MyThreadl tl = new MyThreadl (lock) ;
tl.start();
Thread.sleep (3000) ;
MyThread2 t2 = new MyThread2 (lock) ;
t2.start();
} eatech (InterruptedException e) {
e.printStackTrace () ;
wait rime=1405413930814

}

1=
| Hiinotify time=1405415933816
} ERnotify time=1405413933816

[%57R  wait rime=1405413933816

FRFF BT & 3-5 iR .

MEEH EFTENIEE RN , 3 FPIE LA notify 18 IMLEE .

4n o] ffi i wait() 5 notify() 3K 52 BURT [ size() % F 5
FISEEeWE? BRI H wait_notify size5., 3¢ MyListjava
ARESUNF

package extlist;
import java.util.ArrayList;
import java.util.List;
public class MyList {
private static List list = new ArrayList();
public static void add() f{
list.add ("anyString");

Bl 3-5 (EAISERF / BRIk
7]

}

public static int size() {
return list.size();

}

}

% ThreadA java fCAS AN :
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package extthread;
import extlist.MyList;
public class ThreadA extends Thread {
private Object lock;
public ThreadA (Object lock) {
super () ;
this.lock = lock;
}
@Override
public void run() {
try |
synchronized (lock) {
if (MyList.size() != 5) |
System.out.println("wait begin
+ System.currentTimeMillis());

lock.wait () ;
System.out.println("wait end
+ System.currentTimeMillis());

"

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

}
}

% ThreadB. java S UNTF

package extthread;
import extlist.MyList;
public class ThreadB extends Thread {
private Object lock;
public ThreadB (Object lock) {
super () ;
this.lock = lock;
}
@Override
public void run()
try {
synchronized (lock) {
for (int i = 0; 1 < 10; i++) {
MyList.add() ;
if (MyList.size() == 5) {
lock.notify ()
System.out.println(" EX M@ I");
}
System.out.println(" FmT " + (i + 1) + "ATE ") ;
Thread.sleep (1000);

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

}
}

% Run.java {CRSUNT

package test;
import extthread.ThreadA;
import extthread.ThreadB;
public class Run {
public static void main(String[] args) {
try |
Object lock = new Object();
ThreadA a = new ThreadA (lock);
a.start();
Thread.sleep(50);
ThreadB b = new ThreadB (lock);
b.start();
} catech (InterruptedException e) {
e.printStackTrace();
}
}
}

BIFisfras R e 3-6 Fin, aT}:Iesogowsxss
H &5 B wait end 7Ef /G, XL ifiBA notify() HiEHATE %‘Trig;
IS BIVBRRCA . AR A A T A TR AR B !
Kt synchronized 7] LUEHTATT—~ Object Xt G245 A [7] 45 % %ﬁiﬁﬁ?
SORF R, i Java A1 Object #LHL T wait() il notify() ¥k, E%%:g
‘B A1 275 H #E 9 synchronized [F] 5 1) Object MG A X N, HER  |[FnT iz
i wait) 7R AT LA T R K AR A SRR, ReERE |

TR AL X R B T notify #AFE AT LA — IR T wait $## 3.6 LR
fETiAb TR ZERA PO LR, (EHPE ABEAROIRAS . o o 6k 1t
2t i B TR S X BRI, RS, FPRSEIITIR R X N wait ZJF AR, 0
A notify BAERHEA 4 THEREF LR, B2 %ML BR.

wait() J7 ¥ o] AR A ZO7 i AR R BOE = BHIR I B, SRE MBI REB H, #HA%
FEBAS, RO

notify() 752 AT LAREHLMRESE 7y BAS i A5 17 ] — 3L 2 B0 URMY “—A" R, IRz
HAFRFBAS, BEATBATRA, WHlR notify() U@ A “—4N" &,

notifyAll() 75 ¥ AT LA BT A IEAE S5 BAS P SR Al — 3L RE IR “23" KBMERHR
B, BEATBIPRES. seat, A% m IR LR ESHAT, [t TR
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17, FERXERET IVM EIPLESEH.
R E SRR 2N T 5 Thread A X AER4> API, X426 API A] LA LR FE X5
RRAS, Wi 3-7 s,

suspend()
sleep()
new Thread() yield() wait()
i i resume
stop() Bk
stop() run()45 % stop()

K 3-7 RERESTHRER

1) HaldE LR R)E, B EN start() ik, RESHIEF ML CPU Bt
U8, (AT Runnable (A[izf7) RAE, X R—MHEFSITHRON B . WL 53 CPU %
T, HERR AL T Running (GE217) R,

2) Runnable JRZSF1 Running RA A0 B VI, POMA ] RBR BRI AT —Bend ] fm, A H
flR e e R A 5 T CPU BER, X AF 2R P2 Running ARZAZE AL Runnable R34 .

£EFEPEA Runnable JRZS KRS HANF 5 FiEHL -

Q VA sleep() 7712 5 £8 B ]I T 4 5 A PARBR At ]

Q LA APHZE 10 B4R, PHETEHITEE.

O R R kAR T il R AL A 2R

Q&R IEASFEEM, HLRAS TEm.

Q kb FHER AL T resume YKE ik

3) Blocked /EFHZEMEE, HlUBE] T —4 10 #4E, A CPU A FaRRE, WHES
BETTAT CPU (8] 20 BC2h Hofh 26 82, XAt RIFR K 5" RA. Blocked IRAELEH T,
#EA Runnable R4, %575 R 40 H BT MBI

H BB ZE S LR AR S AR 5 Fif

Q L BEH sleep ik, FaWEE G HEEFEIR,

Q 2RI 7% 10 Frik, %IRRT, %R 2E .

O LBIXE R — R RS, (EZ R W 2% g A 2R AR AT A

O LR F R E S -

Q AT suspend HERHZEFEHEE .. W H AL SERER, RERGSM .

4) run() FEBEITA ARG ARSI BL, B EPITERE,
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A REEPINAT, — DRI, —EBHZEAS . B BASIAF A 1K 23K
BEINRTR, BLIENSIEIE T BB EMLR . — MRBRERRES, A2l AN, FiF
CPU I ; Rz, —IRBRW wait J5, SiSIEABLZES, SFFFF— KPR

3.1.4  F5i& wait() SRS notify() IR
W5 wait() TS, B A SRR, (HEAT5E notify() ik, BLAIAR A SRR
G A H , 48R A waitReleaseLock, 25 Service.java fUAS AT -

package service;
public class Service |
public void testMethod (Object lock) {
try |
synchronized (lock) |
System.out.println("begin wait()");
lock.wait () ;
System.out.println(" end wait()");
}
} cateh (InterruptedException e) {
e.printStackTrace();
}
}
}

WA~ [ 2 LRFEA A 3-8 FT7R

/LL ThreadA jeva &3 N
l . package extthread; _ﬂ 1

package esxtthread;

import ssrvice.Service; import service.,Service;

3
S public class ThreadB extends Thread {

public class ThreadlA extends Thread {
private Object lock:

private Ckject lock:
public ThreadB(Object lock)

public ThreadA (Object lock) { 2 super():;
super(): this.lock = lecck:

this.lock = lock; 11 }
@#Cverride
4 d0vearride 1 public void run() (
-~} 5 public void run() { i5 Service service = new Service();
Service service = new Service(); 1€ service.testMethed (lack) ;
service.testMethed (lock) : H }

[ 3-8 PI~HE LR
iE17 Test.java fUHSANF

package test;
import extthread.ThreadA;
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import extthread

public class Tes

public static vo
Object lock
ThreadA a =
a.start();

ThreadBR b = new ThreadB (lock):; begin wait()

b.start();
}
}

s TR A 3-9 Frs.

.ThreadB;

t

id main(String[] args) {
= new Object () ;

new ThreadA (lock);

begin wait()

El 3-9 J5Ek wait() H3h
e

A wait() J7EEBUR sleep() Jrik, BUR T RIAZHRCR, 4l 3-10 Bw.

public class Service {

public void testMethod (Objiect lock) |
try {
synchronized (lock) {
System.out.println("begin wait()");
Thread.sieep(40000):
System.out.printin(®™ end wait()");
¥
} ecatch (IntexrruptedException e) {
e.printStackTrace():

|

[&] 3-10  sleep Jr i ARk 4l

WA —MEEWEMRTER . ik notify() #iATR, ANEERBI.
EAEX 4516, BIESH A9 B notifyHoldLock, H:h3 Servicejava fLFBHNF .

package service;
public class Ser

vice {

public void testMethod (Object lock) {

try

synchronized (lock) {
System.out.println("begin wait () ThreadName="

lock

+ Thread.currentThread () .getName()) :
wait();

System.out.println(" end wait() ThreadName="

+ Thread.currentThread() .getName ()) ;



£3E LiREERE

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

}
public void synNotifyMethod(Object lock) {

try
synchronized (lock) |
System.out.println("begin notify() ThreadName="
+ Thread.currentThread() .getName() + " time="
+ System.currentTimeMillis());
lock.notify():
Thread.sleep (5000);
System.out.println(" end notify() ThreadName="
+ Thread.currentThread() .getName() + " time="
+ System.currentTimeMillis()):
}
} catch (InterruptedException e) {
e.printStackTrace();

}
}

% ThreadA.java RS UNT

package extthread;

import service.Service;

public class ThreadA extends Thread |

private Object lock;

public ThreadA (Object lock) {
super () ;
this.lock = lock;

}

@Override

public void run() {
Service service = new Service();
service.testMethod (lock) ;

}

}

J& NotifyThread.java S ANF

package extthread;

import service.Service;

public class NotifyThread extends Thread {

private Object lock;

public NotifyThread (Object lock) {
super () ;
this.lock = lock;

}

QOverride

&
w

e

o

145
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public void run() {
Service service = new Service();
service.synNotifyMethod (lock) ;

}

}

% synNotifyMethodThread.java fRAS 41 F -

package extthread;

import service.Service;

public class synNotifyMethodThread extends Thread {

private Object lock;

public synNotifyMethodThread (Object lock) {
super () ;
this.lock = lock;

}

@Override

public void run() {
Service service = new Service();
service.synNotifyMethod (lock) ;

}

}

2 Test.java fCRS AT

package test;
import extthread.NotifyThread;
import extthread.ThreadA;
import extthread.synNotifyMethodThread;
public class Test {
public static void main(String[] args) throws InterruptedException {
Object lock = new Object();
ThreadA a = new ThreadA(lock);
a.start();
NotifyThread notifyThread = new NotifyThread (lock);
notifyThread.start () ;
synNotifyMethodThread ¢ = new synNotifyMethodThread (lock) ;
c.start () ;
}
}

t() ThreadName=Thread-0

ﬁgﬁ??%%ﬁﬂ@ 3'1 1 F)f/ﬁ:\- o in notify() ThreadName=Thread-1 time=1405586617313
e 3A, " PR . 1 nd notify() Threadiiame=Thread-1 time=1405586622314
M SE R B, A ATHHAT 5 notify() | wait () ThreadName=Thread-0

notify () ThreadName=Thread-2 time=1405586622314

51 T FE 19 [R] 2 synchronized fGAS R f notify() ThreadName=Thread-2 time=1405586627314

A R
[ 3-11  J5#: notify() T4 T/ ASBECAl

3.1.5 interrupt 5i%BR wait /5%
MR wait() RS, JAHLEN S interrupt() F7#:4 H B InterruptedException 52 .
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BA K FH 935 H waitInterruptException, 28 Service.java fURSAIF

package service;
public class Service
public void testMethod (Object lock) {

try |
synchronized (lock) {
System.out.println("begin wait ()");
lock.wait ()
System.out.println(" end wait()");

}
} catch (InterruptedException e) {

e.printStackTrace();
System.out.println(" HHAFH T, EHE wait KSWEEHE interrupt T !1");

}
}

% ThreadA java fCHS AN -

package extthread;

import service.Service;

public class ThreadA extends Thread |

private Object lock;

public ThreadA (Object lock) {
super () ;
this.lock = lock;

}

@Override

public void run() {
Service service = new Service();
service.testMethod (lock);

}

}

BT Testjava {LASUNT -

package test;
import extthread.ThreadA;
public class Test {
public static void main (String[] args) {
try |
Object lock = new Object();
ThreadA a = new ThreadA (lock);
a.start();
Thread.sleep (5000) ;
a.interrupt();
} catch (InterruptedException e) {
e.printStackTrace();



148 .+ Java SEARHEZEAR

TP B TR &l 3-12 s,

i LA SRS AT LSS AT 3 A5

1) P T5ERAAA R R S RO SR A B

2) fEPATRAACS R A R, EE
ST RARA L, SR,

3) EHAT RIS E R, T
T BB R wait() Tk, XNEBRERE

OB, RN R 2t AR S Bl 3-12 {1k wait R T LR A H
e, SRR

3.1.6 RIBA—MAE

W77 notify() — IR S BEHLEH— LRI THREE
M AT H notifyOne, HH12 Service java fCHS41F

package service;
public class Service {
public void testMethod(Object lock) {
try |
synchronized (lock) {
System.out.println("begin wait () ThreadName="
+ Thread.currentThread () .getName()) ;
lock.wait () ;
System.out.println(" end wait() ThreadName="
+ Thread.currentThread () .getName()) ;
}
} catch (InterruptedException e) {
e.printStackTrace();

t
1

3 HENLRE, BMRREE wait IRA, AEME 3-13 Fix,

B - sackage extrere

package ext

laport service.Ses fiport service, INPOrt service.Servige:

= pubiic cluss Tnresdd extends Thread |
private Oniest dnek:

pnblic class Threadd extends Thread (
private objeect lock:

4 publie olass
private

public ThreadC(Obyest lack) i
super () 2
this. losk = lock:

public ThreadA (Obl=ct leck) |
super () :
this.leek = lock:

public Threass(
super () ;

wuni) !
ce = puw Bervicel);
stHevhad (1asi) ;

oid Tun(l {
service = new Service():
smrvics. restietnod(Lock) ;

service.vesciechod (leck) ¢

E3-13 34 H e LR
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package extthread;
import service.Service;
public class NotifyThread extends Thread {
private Object lock;
public NotifyThread(Object lock) {
super () ;
this.lock = lock;
}
@Override
public void run() {
synchronized (lock) {
lock.notify():

}
1

1472 Testjava fUAS4ANTF

package test;

import extthread.NotifyThread;

import extthread.ThreadA;

import extthread.ThreadB;

import extthread.ThreadC;

public class Test {

public static void main(Stringl[]
Object lock = new Object ()
ThreadA a = new ThreadA (lock);
a.start();
ThreadB b = new ThreadB (lock);
b.start () ;
ThreadC ¢ = new ThreadC (lock);
c.start () ;
Thread.sleep (1000) ;

args)
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throws InterruptedException {

NotifyThread notifyThread = new NotifyThread(lock);

notifyThread.start();
}
}

PP AT RO AN 3-14 Fizs .

75 notify() {UBEHLMEEE— AR

24 Z YRR notify() Jrikit, SBEVLKE FRF wait R4S
HLRFEBEA TR . BBk NotifyThread.java 28 CRS AN

package extthread;

import service.Service;

public class NotifyThread extends Thread {
private Object lock;

i

I

9 Thre re 0

’beqz.n walt () Threadiame=Thread-1

begin wait () Threadiame=Thread-2
end wait() ThreadName=Thread-0

%
|

3-14 U — LR R
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public NotifyThread (Object lock) {
super () ;
this.lock = lock;
}
@Override
public void run() {
synchronized (lock) {
lock.notify ()
lock.notify ()
lock.notify ()
lock.notify();
lock.notify ()
lock.notify();
lock.notify ()
lock.notify();
lock.notify();

}
1

BRI E TR SN 3-15 s .
£ U E ] notify() 77 :MefE T 423 WAITING H k.

3.1.7 MEEEFREL%IE

1 725 051 7 3 2 25 UK 8 FH notify() J7 iR SE B M R 3 NERFR, (IR AR RBIRUE RS (U
3R, At notify() LT AR EUNT R R IBUE, &AM REN R
PR R L. A T MR R AR, AT LME AT notify AlL() Jrik .

B 959 H notifyAll, ¥4 notifyOne T H H (1) BT 45 SC4F & il 2 notifyAll Wi H i, H
i L9 M Notify Thread.java Jfd FHAY 5 0 notify AlL() BIVAT . FEFFEFT)E BIRCR AR 3-16 FiR .

l —— — =
' !roblns | v !uks L lcb Brw:cr‘ E Consolc ‘,3 |5 Problems 7 ‘l'nkt ﬂ Web h'vwnri & Consel
Ktummnhd) Tes va prhuum] g Wsw#'ﬂ&mh Ktcrmmttd} Test (3) [Tava Application] C/\Vser]

begin wait() ThreadName=Thread-0
begin wait() ThreadName=Thread-2
begin wait() ThreadName=Thread-1
end wait () ThreadName=Thread-1
end waic() ThreadName=Thread-2
end wait () ThreadName=Thread-0

beg:.“ walt() T eadﬂamn—r*vead—o
begin wait() ThreadName=Thread-2
regin wait () ThreadName=Thread-1
end wait() ThreadName=Thread-0
end wait () ThreadName=Thread-1 i
end wait() ThreadName=Thread-2 L

[ 3-15 4Rl fg [ 3-16 MLk

3.1.8 7% wait(long) BI{EH

S EU wait(long) J7 5 1 D) EJE S 15 5 — i [R] N R 5 LR B X B EA T e, o 4R
s e oA o (] A ] Sl
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BIEER B9 35 H waitHasParamMethod, H:#f' MyRunnable.java 28fCH 41T »

package myrunnable;
public class MyRunnable {
static private Object lock = new Object();
static private Runnable runnablel = new Runnable() f{
@Override
public void run() {
try |
synchronized (lock) {
System.out.println("wait begin timer
+ System.currentTimeMillis());
lock.wait (5000);
System.out.println("wait end timer="
+ System.currentTimeMillis());

i

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

i

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

}

}

TR E AT IIRCR I 3-17 Fis .

wait begin timer=1406172098287

|
”:ﬁ??%ﬁlﬂl/lﬁ: 5 ﬂ‘ljﬂ mﬁ{ﬂ%ﬁﬁ1?@@o éwam: end Cimer=1406172103287

(MET T¢I

B 3-17 5 # 5 E shame iz

package myrunnable;
public class MyRunnable {
static private Object lock = new Object();

static private Runnable runnablel = new Runnable() {
@Override
public void run() {
try |

synchronized (lock) |
System.out.println("wait begin timer="
+ System.currentTimeMillis());
lock.wait (5000);
System.out.println("wait end timer="
+ System.currentTimeMillis());:
}
} ecatch (InterruptedException e) {
e.printStackTrace () ;
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2R, notify begin 6879 #iiAT, Lt R AE A a] £
5] 5 WAITING RSB L PR TR
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}i
static private Runnable runnable2 = new Runnable() {
@Override
public void run() {
synchronized (lock) {
System.out.println("notify begin timer="
+ System.currentTimeMillis());
lock.notify();
System.out.println("notify end timer="
+ System.currentTimeMillis());

bi
public static void main(String[] args) throws InterruptedException {
Thread t1l = new Thread (runnablel);
tl.start();
Thread.sleep(3000);
Thread t2 = new Thread (runnable?2);
t2.start();
}
}

PR R A 3-18 FiR.
FTED H & wait begin [¥E [ B4R 3879, 7E 3000

{1 Problems v Tasks | @ Web Browser | [Z)Co
terminated> MyRunnable [Jave Application] C:\Us
ait begin timer=1406172373879
otify begin timer=1406172376879
notify end timer=1406172376880
[iwait end timer=1406172376€E80

3.1.9 @BRLT
BN R B 3-18 3 B0 LAk A

mAGEA R, WESITEEFIER B T2,
BIEMR AT H firstNotify, H:72& MyRun.java LB I0TF .

package test;
public class MyRun {
private String lock = new String("");
private Runnable runnableA = new Runnable() {
ROverride
public void run() {
try {
synchronized (lock) {
System.out.println ("begin wait");
lock.wait () ;
System.out.println("end wait");
}
} eatch (InterruptedException e) {
e.printStackTrace();
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b
private Runnable runnableB = new Runnable () {
@Override
public void run() {
synchronized (lock) {
System.out.println("begin notify"):
lock.notify():
System.out.println("end notify");

}

}i

public static void main (String([] args) |
MyRun run = new MyRun();
Thread a = new Thread(run.runnabled);

a.start();
Thread b = new Thread (run.runnableB);

b.start ()
}
}

PR E T4 R K 3-19 s
WS main 7 TP SIS SO N F -

public static void main (String[] args) throws InterruptedException
MyRun run = new MyRun();
Thread b = new Thread(run.runnableB);

b.start();
Thread.sleep(100);
Thread a = new Thread (run.runnabled);

a.start ()
}

PR E T4, R A 3-20 Fis.

begin notify
fend notify
ifend wait

lend notify
ibegin wait

& 3-19 IEWEBEITER B 3-20 J5EE wait AKIEASHEE A

RSB A T, W) wait FEBEEA LERIT T . B MyRun java SRS 40F

package test;
public class MyRun {
private String lock = new String("");
private boolean isFirstRunB = false;
private Runnable runnableA = new Runnable() {
@Override
public void run() {

153
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try {
synchronized (lock) {
while (isFirstRunB == false) |
System.out.println("begin wait");
lock.wait () ;
System.out.println("end wait");

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

i
private Runnable runnableB = new Runnable() {
@Override
public void run() {
synchronized (lock) {
System.out.println("begin notify");
lock.notify();
System.out.println("end notify");
isFirstRunB = true;

i
public static void main(String[] args) throws InterruptedException {
MyRun run = new MyRun();
Thread b = new Thread (run.runnableB);
b.start();
Thread.sleep (100) ;
Thread a = new Thread (run.runnableh);
a.start ()
1
}

PR IsfTas R 3-21 Fims o

F 3-21  fUIAT T notify J7 ik

4kSeks FEARF T main J7ACRSEE AN

public static void main(String[] args) throws InterruptedException {
MyRun run = new MyRun();
Thread a = new Thread(run.runnableA);
a.start ()
Thread.sleep (100) ;
Thread b = new Thread (run.runnableB) ;
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b.start ()
}

WGBTS R R IERA T, W& 3-22 fin.

ibegin wait
begin notify
end notify
end wait

& 3-22  IEWRAEEH

3.1.10 ZFwait BEERETHK

FEAS ] wait/notify BERUR, BTEFE BN —FEN, WAt wait FFREA R A T8
1k, W25 5 s AL 2 (IR L -

BN M E, &FCH waitOld, BE2E Add.java, RESENF .

package entity;
I ik
public class Add |
private String lock;
public Add(String lock) {
super () ;
this.lock = lock;
}
public void add() {
synchronized (lock) {
ValueObject.list.add("anyString");
lock.notifyAll();

}
}

A1 Subtract.java, {CASHNT :

package entity;
11 W%
public class Subtract |
private String lock;
public Subtract(String lock) {
super () ;
this.lock = lock:;
}
public void subtract () {
try {
synchronized (lock) {
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if (ValueObject.list.size() == 0) {
System.out.println("wait begin ThreadName="
+ Thread.currentThread () .getName());
lock.wait () ;
System.out.println("wait end ThreadName="
+ Thread.currentThread () .getName());
}
ValueObject.list.remove (0);
System.out.println("list size=" + ValueObject.list.size());
}
} catch (InterruptedException e) ({
e.printStackTrace();

}
}

2K ValueObject.java {CASUNT -

package entity;

import java.util.ArrayList;

import java.util.List;

public class ValueObject {

public static List list = new ArrayList();

}
PR E 3-23 fiw,

E)ﬂu;au&ijwn 2N

pacge extthread;

package exr.chxeaﬁ:

import entity.Add; import entity,.Subtract;

i public class ThreadAdd extends Thread { public class ThreadSubtract extends Thread {

private Add p: private Subtract r;

public ThreadAdd (Add p) { pubilic ThreadSubtract (Subtract x) {

l(/ “ superx ()

saper();
this.p = p; this.r = »;
} }
= @0verride g0verride
- public void run() { public void run() |{

r.subtract ()

p.add();
}

A 3-23 BPEREAENE
2% Run.java {0 ANF .

package test;

import entity.Add;

import entity.Subtract;
import extthread.ThreadAdd;
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import extthread.ThreadSubtract;

public class Run {

public static void main(String[] args) throws InterruptedException ({
String lock = new String("");
Add add = new Add(lock) ;
Subtract subtract = new Subtract (lock);
ThreadSubtract subtractlThread = new ThreadSubtract (subtract);
subtractlThread.setName ("subtractlThread") ;
subtractlThread.start () ;
ThreadSubtract subtract2Thread = new ThreadSubtract (subtract):
subtract2Thread.setName ("subtract2Thread") ;
subtract2Thread.start () ;
Thread.sleep (1000);
ThreadAdd addThread = new ThreadAdd (add) ;
addThread.setName ("addThread") ;
addThread.start () ;

}

}

PB4 AN 3-24 FiR.

Wait beg;n T eadﬂawe-s‘btracclrh ead
wait begin Threadiame=subtractZThread
iwait end Threadiame=subtract2Thread

java.lang.IndexQurOfBoundsException: Index: 0,

reck (ArrayList.java:547)
ArrayList.javai387)

t (Subtract.java:23)

. run (ThreadSubtract.java:16)

B 3-24 BITHERAEHE
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HB B3R SR 0 T BR R BRL R A R S SE B BR remove() #E4E O KRR, B I17E Thread.
sleep(1000) ; ZHIEBHAT T wait() ik, BERRE, HIMRENKRERLE | B2 EYEE1TH,
AT BT 2 wait SRR RERIEZRTE, ABAE— 1 SCIIR IR 52 2 B8 130 I 53 List
RS 0 9B, (B5E AN SEIRURERAE AR FR I B RS R A R, B list R UES
T B, R REMBR— A, FTLARAE B AN BE T AR . ATk R f ] RS 7

P Subtract.java F 1 subtract 77k, fCALENT ;

public void subtract() {
try {
synchronized (lock) ({
while (ValueObject.list.size() == 0) {

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

lock.wait ()

System.out.println("wait end ThreadName="
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&

+ Thread.currentThread() .getName()) ;
}
ValueObject.list.remove (0) ;
System.out.println("list size=" + ValueObject.list.size());
}
} catech (InterruptedException e) {
e.printStackTrace () ;

Conzole &F °

1

ﬁﬁ@f?ﬁ%ﬁﬂ@ 3-25 F)‘f/—?‘(o Z"wait begin ThreadName=subtract2Thread

jwaLt end ThreadName=subtract2Thread
‘list size=0

3.1.11 &FeE / HEEEK W o i kg e
Sih AR R B R B R AR 1

WF MR, (EAE M A LR BT, T Fl3-25 [ T

AN, HFEERAE LT wait/notify Y.

1. —4%r-5—g%: BEE
BIEEZFR N p r test ) Java Wi H, BIEA=# Pjava 25, AT .

package entity;
VENa 1
public class p |
private String lock;
public P (String lock) {
super () ;
this.lock = lock;
}
public void setValue() {
try |
synchronized (lock) {
if (!ValueObject.value.equals("")) {
lock.wait () ;
}
String value = System.currentTimeMillis() + " "
+ System.nanoTime () ;
System.out.println("set MfEEZ " + value);
ValueObject.value = value;
lock.notify();
}
} ecatch (InterruptedException e) |
e.printStackTrace() ;

}
1

A P2 Cjava, fCABENT .



package entity;

IH %

public class C {
private String lock;

public C(String lock) {

super () ;
this.lock = lock;

}
public void getValue ()

try |

synchronized (lock)

{

{

3T LAZENEE

if (vValueObject.value.equals("")) {
lock.wait () ;

}

System.out.println("get #4{2

ValueObject.value = "";

lock.notify ()

}

} catch (InterruptedException e)

e.printStackTrace();

}
}

{

" + ValueObject.value);

BIRAEAE(EAIXT S ValueObject.java, LRSI .

package entity;

public class valueObject {
public static String value

}
BIRPIERREN S,

= nn.
’

mrEm—

U ThreadP, java 2 82N

“i {J) ThreadC. java 33

. package extthread.

import entity.P;

! private P p;

super () ;
this.p = p;
i
BOverride
g public void run()

while (true) {

¥

publio ThreadP (P p) {

{

p.setValue();

public class ThreadP extends Thread {

|»

]. package extthread:

import entity.C;

private C r:

public ThreadC(C r) {
super (]
this.r = r:

1

iCverride

e public void run()

while (true) {
r.getValue ()
}

public class ThreadC extends Thread {

[ 3-26

P2

159

—MRAEFELRE, %%—A%ﬁﬁﬁ%ﬁ AL EnE 3-26 fiR .

T
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iz172& Run.java fCHSUTF

package test;

import entity.P;

import entity.C;

import extthread.ThreadP;

import extthread.ThreadC;

public class Run |

public static void main(String[] args) {
String lock = new String(""):;
P p = new P(lock);
C r = new C(lock);
ThreadP pThread = new ThreadP (p);
ThreadC rThread = new ThreadC(r);
pThread.start () ;
rThread.start();

}

}

FRIFIEF P45 AN 3-27 fis .

ARG 1 AAF=F A 1 AN 3 TR s
., EFEHEPITENR H & get F set BASEIZFTH .

AN RAE M LK B SR |, R Ak
MEAWRHE, IBALEIBAT R R A W] Rk S B
BAET BB, LR BT MR TR AR 2 WAITING

2. BEFFES . BIEE - BT
“RIE” IR SRR AR A WAITING %4
R WRETPLFRATIEA WAITING HRZS, WFFERL

l’roﬂns i,fask:l @T&h Browser £
@mmtud) Bun [Jeve Applization] C:4 raf
secHI{EE 1406947417002 0578357972013
gecH)fEE 1406947417002 5578357972013
secfIEE2406947417002 9578357996677
cecHIERE1406947417002_9578357996677
secf{EE 1406947427002 0578358019697
gecHI{BIE1406947417002_9578352019697
et H){HE1406947417002 9578352042059
oechHIfEE 1406947417002_9578358042059
secH{EIE1406947417002_9578358064750
gecHI{EE 1406947417002 9578352064750
sec (B E 1406947417002 9578352027112
gec KB E 1406947417002 9578358087112
sec BB 1906947417002 9578358109203
gecHIEE1406947417002 9578358109803
sec BB 1406947417002 9578352133152
gecA{EE1406947417002_9578352133152
sec MBI 1406947427002_9572358155842
et HIfBE1406947417002 9578358155842
secHIEE1406947427002 9578358178533
gec MI{EIE 1406947417002 9578358178533
secH)fBE 1406947417002 9578358200895
foecH){EE 1406947417002 9578358200895
secA){EE 1906047417002 9578358224573
cecHIEE1406947427002_ 9578358224573
set ({HE1406947417002 9578358247593
o=t f){EIE1406947417002_ 9578358247533
secHIfHE1406947417002 9578358270283
Lgecﬁ’]f!ﬂuossnuvooz 9578358270283
secHI{EE1406947417002 9575358254947
gecHIfHE 1406947417002 9578355204547
secA1{EE 1406947417002 9578358312206
cecHIfEE1406947417002 9572355318296
secfI{EE 1406947417002 9578358340087
gecMIfHE 1406947217002 9578352340987
secHIEE 1406947427002 9578358365651
Lgetﬁjﬂsfg‘406°§74¢"0U2 9578358365651
sec BB 1406547417002 9578358388671
gerﬁ?ﬂ!ﬁ%leosse7a;7ooz 9578358388671

AARECRAT AN AN ArmAArman A sma

& 3-27  FATTENGE 5

AFPITEML S IIRE T, BATE R IR, XA = 5 R A 22185,

B Java Wi H p_c_allWait, 25 Pjava fCF3UNF .

package entity;
Ny
public class p |
private String lock;
public P (String lock) {
super () ;
this.lock = lock;
}
public void setValue() |
try {
synchronized (lock) {
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while (!ValueObject.value.equals("")) {
System.out.println (" &£&=# "

+ Thread.currentThread().getName() + " WAITING T % ");

lock.wait ()

}
System.out.println (" 4 fH# " + Thread.currentThread () .getName ()

+ " RUNNABLE T ");
String value = System.currentTimeMillis() + "_"
+ System.nanoTime () ;
ValueObject.value = value;
lock.notify():
}
} catch (InterruptedException e) {
e.printStackTrace();

% C.java {RIBINTF -

package entity;
R &3
public class C {
private String lock;
public C(String lock) {
super () ;
this.lock = lock;
}
public void getValue() {
try (
synchronized (lock) {
while (ValueObject.value.equals("")) {
System.out.println (" H#&H
+ Thread.currentThread() .getName() + " WAITING 7% ");
lock.wait () ;

}
System.out.printlin(" J§## " + Thread.currentThread () .getName ()

+ " RUNNABLE 7 ");
ValueObject.value = "";
lock.notify();

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

LKFRAA T HRAS I 3-28 Ffm .
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] Threads. java 83

[J] Threade. java 53 ; /
§. package extthread;

I package extthread:

import enticvy.P: import enticy.C;
public class ThreadP extends Thread { public class ThreadC extends Thread |
private P p: / private C r;
public ThreadP (P p) { il public ThreadC(C r) {
superx () super () ;
this.p = p: this.r = r:
} }
rretride Roveryide
- publio void run() -~ public veoid run{) {
while (true) | I while (true) {
p.setValue(): i r.getValue () ;
) H
) K
) }
»l
Y SRR, . W5

i by
W package entity:
public class ValueObject (

public static Straing wvalue = "";

E 3-28 £RFRAEAM T HAG

% Run.java I 40T -

package test;
import entity.P;
import entity.C;
import extthread.ThreadP;
import extthread.ThreadC;
public class Run {
public static void main(String[] args) throws InterruptedException {
String lock = new String("");
P p = new P(lock);
C r = new C(lock);
ThreadP[] pThread = new ThreadP[2];
ThreadC[] rThread = new ThreadC[2];
for (int i = 0; i < 2; i++) {
pThread[i] = new ThreadP(p);
pThread[i] .setName (" £/F# " + (1 + 1));
rThread[i] = new ThreadC(r);
rThread[i] .setName (" H##H " + (1 + 1));
pThread(i] .start ();
rThread[i] .start ()
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Thread.sleep(5000);
Thread[] threadArray = new Thread[Thread.currentThread()
.getThreadGroup () .activeCount () ];
Thread.currentThread() .getThreadGroup () .enumerate (threadArray) ;
for (int i = 0; i < threadArray.length; i++) {
System.out.println(threadArray[i].getName() + " "
+ threadArrayl[i] .getState());

}
}

R 1T )5 RA ol g th BUBSEARES, W& 3-29 iR,

MATENHIE Bk E, REICRAENIER S IIA LRSS WAITING RE. Aftaz=th
PLXFERYAE L7 AP 2 T wait/notify W7

FEACHS i 52 O 400 i wait/notify AT (S T, (HARIE notify MEfR YR SF26, thif)E
2, tohn A= W@ e, Bk CTHIRET MR CTHRET XHAES. Rk
XEEEOLBEITH L RBULRE, e FEUNA MRS &, KEMIESR,
#5 WAITING JRZ, BIFR/EHRE B RE, RedEsfi T4 7.

i3 &R&m%ﬁ%ﬁﬁ% SARERYWR? R A P H AR E I F] EditPlus AR RTT
=, WA 3-30 i

MEditPlas [BRIA] - [C:\Documents and Settings\y

Jx’*@ REQ TEQW HFO THOQ I8
= mmmlgruh!aunrm.rf' ’ Q#Hﬁl Jdlv_)' i hzﬁx.'?’ e
53???:[1’0: l:ut;uu\;;u\ir;%m Files\Genuitec\Common' hmcg\con m;m 1 =% Z7=%1 RUNNABLE T
AR A FEE L vaTTING T K L AP AR E 1 WAITING T
A FEE A EE, yATTING T K Eped EP<H2 WAITING T K
THBE JEBE2 rRuNNABLE T | VBt VA2 RUNNABLE T
HRERREz vaITING T 3% /ﬁﬁ:& VHHRE2 WAITINGT +¢
TEBEETEE L vatTINGT % JHEE HEHHEEL WAITINGT
MEFEE A FEE 1 RUNNABLE T T OEFEE AEFTE L RUNNABLE T
MR EFE L waTTING T K ErEE EFEL WAITING T %
AP A FEE s yAITING T K § AP AEFEE2 WAITING T %
main RUNNABLE 10 main RUNNABLE
&1 UAITING 11 AEFEHF1 WAITING
YET|E 1 wAITING 1z ¥H%¥E1 WAITING
HEFEE 2 WAITING P AEFEE2 WAITING
VAT E2 UAITING 4 lviﬁg?#z WAITING

boc

’3-29 4 HAMOEEEE EABTTRE & 3-30  ®IRAT5#) EditPlus T H

53 EditPlus THRAR HEPUTIRBEHAA T . U T ERSE 3-30 h17 5% 5,

1) A= | TAE S, Ao R & A (EHGE R T @R ), IR,
HEREAT —IK ) while B3 .

2) 7= F 1V EAT F—IK while J§5F, REBERFFAS, ZMM™SIFRA RN, L
HrEH 1 RERPIRES *
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3) AP 2 B stat() SR B, AR 2 RIPRAAICA B TE, LA 2 R AP

4) 42 2 ol start() J5 B0, TR 2 FEABL, R SRIF R HE R (R HY B 8 e i
TH TITEE 1), BITERERBSL, SRR %HE 2 AT IRTER.

5) HPE 2 AT F—IKM while JE3F, FFRFABL, KI=MIFARE T, PRI
EHEFRE .

6) % 1 # start() S 3, PREFFARL, RIFMIEARAT, FILUBBEUF 2 PR % .

7) T SE 2 S 4 ITE L I T S, Wl T 7 AT AR | BEATIOR) A4
FEJR RO, Jf A& s (AR RE T 9T AR 2), A E L ERIEA T IR
while ¥

8) XHfAE=H 1 AT —IKA while fEAFRRIFA B, KI=MbIFRE R, LA
H I BEFFHFREX

9) MFHE 74T | AR T AR 2, AR 2 KRB R B B, LA
H2WEFFRE*

HH * FF 5 A CRA LRI A SRS, TEFIMNERXFENPITE R

B A H B Y 32 22 I DR A AT BB CE MR R W] S . B 4 REAR DRI AR (Y [a] R 7 AN Y nde i [)
%, BRIl —[FM AR T .

3. BEFSZIHE: BIFE

G p_c_allWait_fix W H, ¥ p_c_allWait i H i @9 i IEACRSE §13) p_c_allWait_fix I
Hrb, froh “BIE" MR8, % Pjava Fl Cjava ST B notify() 2 AR notifyAll() 75
BRI, EAEEREAGEMFRLRE, WEERE. XEBRAZETHABIEARET,
BIFa—HBT X,

4. —EF5—HE: BiFtE

A7 51 e A= 7 2 ) AR List XPR PRS0 2 M List HERR B $idi . List
BARARRE |, ERAFEEAE - METES —NHTE.

175 H stack 1, & MyStack.java fUFSA0F .

package entity;
import java.util.ArrayList;
import java.util.List;
public class MyStack {
private List list = new ArrayList();
synchronized public void push() {
try {
if (list.size() == 1) {
this.wait();

}

list.add ("anyString=" + Math.random());

this.notify();

System.out.println ("push=" + list.size()):
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} catch (InterruptedException e) ({
e.printStackTrace();

}
synchronized public String pop() {

String returnValue = "";
try {
if (list.size() == 0) {

System.out.println ("pop HiEFHy: "
+ Thread.currentThread() .getName() + " & E wait KA ");
this.wait();
}
returnvValue = "" + list.get(0);
list.remove (0);
this.notify();
System.out.println("pop=" + list.size());
} catch (InterruptedException e) {
e.printStackTrace();
}
return returnValue;
}
}

AP AN P RS A 3-31 R

|J] P_Thread. javs 23 b =
N — v
‘ package extthread: _:l package extthread;
import service.P; import service.C;
public class P_Thread extends Thread ( public class C_Thread extends Thread (
private P p: 1 private C r;
public P_Thread(P p) | b4t public C_Thread(C r) |
super () J super () ;
this.p = p; this.r = r;
} b
fovery ide c Bovercide
] public void run() ¢ e public void run() {
while (true] ( while (true) {
p.pushService () r.popService():
} )
} }
¥ )

[ 3-31 PR SR AR
Hr= 3 Pjava [IRSSACHS AN .

package service;

import entity.MyStack;
public class P |

private MyStack myStack;
public P (MyStack myStack) {
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super () ;
this.myStack = myStack;
}
public void pushService() {
myStack.push () ;
}
}

HhE Cjava IR&SACASANT -

package service;
import entity.MyStack;
public class C {
private MyStack myStack;
public C (MyStack myStack) {
super () ;
this.myStack = myStack;
}
public void popService () {

System.out.println("pop=" + myStack.pop());

}
}

124725 Run.java {CAS AN .

package test.run;

import service.P;

import service.C;

import entity.MyStack;
import extthread.P_Thread;
import extthread.C Thread;
public class Run {

public static void main (String[]
MyStack myStack = new MyStack();

P p = new P (myStack);
C r = new C(myStack);

P_Thread pThread = new P_Thread(p):
C_Thread rThread = new C_Thread(r);

pThread.start();
rThread.start () ;
}
}

FRIFIBITEE RS size() A2 KT 1, A 3-32 i,

| terminated > Run M)
| pus
pop=0

j}ﬁpop=any5trlng=- . 940

%, Problems ] Tasks | @ Web Browser L3

fJ:am:ﬁ;:ﬁ!ication] C‘:'\ac

0,79411349407689697

pop=0

?pcp=an'-;5t::.ng=o .

&push=l

lpop=0

it

(pop=anyStrang=0.
ushn=1

f{pcp=0

g‘push=l

épop-—'o

| pop=anyString=0.

push=1

pop=0

fspcp=any5\::1ng=0 i

ﬁpush=l

f

[pop=0

| pop=0
.L'pop=any5 tring=0.
/}';push=;
pop=0
j;pap=anys txring=0.
lpush=1

R

<T7910080664556202

350606481677834336

374654806436513

lcop=any3tring=0.23

137351448168262424

6332651419145261

.B437T21E300801569

11054026090926668

8504292011835252

& 3-32

IEHATED

A /BB, AR size() FEARS KT 1, Xt R4 G4 S0 Y%K
(EAE O Fl | Z[RIBEFTAC8F, mhRd: P il 2 X PN AR e S B AT -
5. 5 ZIHB—IRIEE: B8R wait RENTSRE

ASTRAG) R A — A = 3 [ E AR List X R AR, ML/ 35 M List AR R EBUH
i, List RABKRILRE 1,
UHH 51 H stack 2 old, ¥ I0 H stack_1 H i BT A A 14 25 5 1 51 stack_2_old i H
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i1, B Runjava {RASHIF

package test.run;

import service.C;

import service.P;

import entity.MyStack;

import extthread.C_Thread;

import extthread.P_Thread;

public class Run {

public static void main(String[] args) throws InterruptedException {
MyStack myStack = new MyStack();
P p = new P(myStack);
C rl = new C(myStack);
C r2 = new C(myStack);
C r3 = new C(myStack);
C r4 = new C (myStack);
C r5 = new C (myStack);
P Thread pThread = new P_Thread(p);
pThread.start () ;
C_Thread cThreadl = new C_Thread(rl);
C_Thread cThread2 = new C_Thread(r2);
C_Thread cThread3 = new C Thread(r3);
C _Thread cThread4 = new C Thread(r4);
C_Thread cThread5 = new C_Thread(r5);
cThreadl.start();
cThread2.start () ;
cThread3.start () ;
cThread4.start ();
cThread5.start () ;

}
T o 7E e LR I, &l 3-33 iR,

pop=any3tring=0.5581162916547992

pop?;‘%1€qjﬂﬂ: Thread-3 éﬁ&imaic’lﬁ?ﬁ

popﬁ'ﬁf‘:"&g: Thread-4 %Eiwait&?&?

papf%’f’ﬁqjﬁl‘f]: Thread-1 %&Ew&it’bﬁﬁ

‘Spopﬁk’fﬁq’m: Thread-2 %EEM&]E#&%

papfi'f’ﬁq’m: Thread-5 %E:—%mait)‘k?&?

push=1

pop=0

pop=anyString=0.5787081529092245

"popfi’f’gqjm: Thread-3 ﬁ%ﬁiwait’k?‘u‘?

Exception in thread "Thread-4" java.lang. IndexOutOfBoundsException: Index: 0, Sige: O
at Java.util.ikrraylist.RangeCheck (ArrayList.java:547)
ar java.util.Arraylist.get (drrayList.java:322)

AL entity. My «pop (HyStack. java:30)

service.C.p srvice (C.java: 15)

at extthread.C Thread.run(C_Thread.java:17)

& 3-33 BT ERTGE
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I e A A S PR SR R A E MyStack.java ZEFREH T if iEA4E S RI0, RRBANR .

synchronized public wvoid push () {
try {
if (list.size() == 1) {
this.wait();
}
list.add("anyString=" + Math.random());
this.notify();
System.out.println("push=" + list.size());
} cateh (InterruptedException e) {
e.printStackTrace();

}

R Ry 254 A BRI T B A5 B BB R A, BT LA A2 waait ARZS FOLR TR e ie , 4k
AT list.remove(0) fRESTITH IS4 o fRURIX NIt # if SO while 184 B AT,

Hrati H stack_2 new, ¥ stack 2 old H A4 EBICAS & #%) stack 2 new W HH, JfFH
Bk MyStack.java ZEURL AT

package entity;
import java.util.ArrayList;
import java.util.List;
public class MyStack {
private List list = new ArrayList();
synchronized public void push () {
try {
while (list.size() == 1) {
this.wait();
}
list.add("anyString=" + Math.random()) ;
this.notify ()
System.out.println ("push=" + list.size());
} catch (InterruptedException e) {
e.printStackTrace () ;

}
synchronized public String pop() {
String returnValue = "";
try {
while (list.size() == 0) {
System.out.println ("pop EIEF .
+ Thread.currentThread().getName() + " L Z wait kA ");
this.wait ();
}
returnValue = "" + list.get(0);
list.remove (0) ;
this.notify();
System.out.println ("pop=" + list.size());



} catch (InterruptedException e)

e.printStackTrace();
}

return returnvalue;
}

1

EATIH A B RPAT R, A
T “RFE” L, i 3-34 FiR.

fift HR B I 1 24 SR 3 2 i T notify AlL()
TT

A1) & 4 Hr (4 T H stack 2 new _final,
# stack 2 new T H i T A TEACHS & il
#| stack 2 new final 5 H /1, # MyStack.

£3E ZLiEEEE
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[ PR Protblems ‘D%ITasks“i@ Web Browse:
'Run (6) [Java Application] C:accpMyEclip

i*p'.;sh=l
pop=0
{pcp=a::y3trmg=0.QBSTQZQGQSSOSIEQ
popiZ{EFH): Thread-3 HiERvarclhE
(pop}if'ﬁq:‘ﬂ'] Thread-2 gifgiwaltﬁf-ﬁ
kopﬁzﬂfqﬂﬂ"]: Thread-2 gifziwai:ﬁﬁ
poplR{EFH): Threaa—: Zgiiiwuu%?ﬁ
cpiREHAT: Thread-5 SR RwarclhiS
;uskﬁl
ipop=0
?pop=eu:y5tn.nq=0.6312239015452769
popiR{EHAT: Thread-1 42 EwarchiS
oo {EMEY: Thread-3 HiERwaicihE

&l 3-34  HBESE

java ZEH FIAL I T notify() 77 ik BURE FH notifyAll() ik, BEFEFTE AR HBUESE, FHHA

PUEHHIEFT R LT .
6. ZEFS—HE: BFE

AR 7 2 (i FH A 7= 3 (m) MEAR List X2 il ABUE, (AT 2% M List MR o B B .
List i KAERAZE 1, LERAREEZMETES - NHEE
B#I0 H stack 3, #f stack 2 new final 3 F # src T (YA 40 & 252 H1 3 stack 3 Wi H .,

TN ¥ Run.java {0 .

package test.run;

import service.C;

import service.P;

import entity.MyStack;

import extthread.C_Thread;
import extthread.P Thread;
public class Run {

public static void main(Stringl]

args) throws

MyStack myStack = new MyStack():

pl = new P (myStack);
p2 = new P (myStack):;
p3 = new P(myStack);
p4 = new P (myStack);
p5 = new P (myStack);
p6 = new P(myStack);

e v B v

Lo B v I v

P_Thread pThreadl = new P Thread(pl);
P_Thread pThread2 = new P Thread(p2);
P_Thread pThread3 = new P _Thread (p3);
P_Thread pThread4 = new P_Thread (p4);
P _Thread pThread5 = new P_Thread (p5);
P_Thread pThread6é = new P Thread(p6);

InterruptedException {
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pThreadl.start();
pThread2.start ()
pThread3.start ();
pThreadd.start();
pThread5.start ()
pThreadé6.start ();
C cl = new C(myStack) ;
C_Thread cThread = new C Thread(cl);
cThread.start () ;

}

}

PR s g R 3-35 Fis .

7. BEFFEEIHE: B

AT 5] J2 A 2B 7 A 1) AR List X R A
o, I 2% N List AR B B4 . List %
KREREL, TRABELZNETEESZNH
%g. o

@1 [ stack 4, ¥ stack 3 W1 H H src F Y
T £ K S B il 3)) stack 4 TH

HF#Xf Run.java {UASHEAT 00T SR :

package test.run;

import

import

import

import
import

service.C;
service.P;
entity.MyStack;
extthread.C_Thread;
extthread.P Thread;
public class Run {
public static void main (String][]
MyStack myStack =

args)
new MyStack() ;

P pl = new P (myStack);

P p2 = new P(myStack);

P p3 = new P (myStack);

P p4 = new P (myStack);

P p5 = new P (myStack);

P p6 = new P (myStack):;

P_Thread pThreadl = new P Thread(pl);
P_Thread pThread2 = new P _Thread(p2);
P _Thread pThread3 = new P Thread (p3);
P_Thread pThread4 = new P _Thread(p4);
P_Thread pThread5 = new P Thread (p5);
P_Thread pThread6 = new P_Thread (p6);
pThreadl.start ()

pThread2.start () ;

pThread3.start () ;

i

pusn=1
ipop=0

lpuan=1
%popa‘.‘
zpuarﬁi
Ipcp=0

pusn=1
?popai\
pash=i
Ipop=0
ipush=1
(pop=0
lpush=1

Ipop=0

;pushzz
| pop=0

‘}5’—“0[3“5

| push=1
50{?0

y'pusi’wl
0
&%np:ﬁ

kR
5 6
o

[

-]

?pnp—'-anyScrmgwﬂ o

ipusn=1
lpop=0

Zv‘pop=any5c:1ng=0.

push=1
H

ipop=0
i

i 4
i

|pop=anyString=0.7
pop=anyString=0.!
Z’{‘pcpfix—zySt:i.ng=O .
ipofanys tring=0.
é‘pcp’-amys tring=0.
i’pcp=anysc:1::g=0 .
%_&5052:321&"5 tring=0.
[pcp=any5t11nq=0 3
‘épop=any5t:zng={.\ "
pop=any3tring=o9.

mop=anyString=0.

T02754190514625

T7538413478725582

686941813172486

4008983820

E59654

9505623558548065|

19649719129066123

€92913407178169

4740007950105356

m
5

1
w0

797339846726

w
Iy
@

S038011156238498

I7TB4EETT 64445647

terminated = Run (8) [lava Appl'vcatmr:] k:\accpMyE

!

E 3-35 A5 MR EMBT T4

throws InterruptedException {

RAB
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pThreadd4.start () ;
pThread5.start () ;
pThreadG start();
C rl = new C (myStack);

C r2 = new C (myStack);
C r3 = new C(myStack); —
‘:S“ PFroblems | ¥ Tasks W Web Browsel
C r4 = new C (myStack);
«terminated> Run (%) Uava Application] C:

C r5 = new C (myStack) ; bush=1
C r6 = new C (myStack); pop=0

— new ; pop=ﬂany5tr1nq=€’.455‘2267’4}5@52156\
© =7 © fmyBtaak) opEfETI): Thread-15 12 Zvarchi
C r8 = new C (myStack); popl(EMAY: Toreed-12 HiEEwarcATS
C Thread cThreadl = new C Thread(rl); poplRfFE): Thread-0 272 Swai i
- _ . 2) s popiR{ERA): Thread-o HKIEFwarcliiS
C_Thread cThread2 = new C_Thread(r2); popiRfEFAT: Thread-7 f%f;zwau:b‘(._
C_Thread cThread3 = new C Thread(r3); popiR{EPH) : Thread-2 iﬂziw‘ndﬁi
C_Thread cThread4 = new C_Thread(r4); ;Oi’iﬂztpm Thread-6 HfE Ewascfi
C_Thread cThread5 = new C_Thread(r5); pop=0
C Thread cThread6é = new C Thread(r6); pop=any3tring=0.3607348340347537
- _ - , pcp}ff’EEPE’] Thread-8 512 Fwai i
C_Thread cThread7 = new C Thread(x7); popl2fEMH]: Thread—7 472 Bwaiclhizs
C_Thread cThread8 = new C Thread(r8); poplE(ERAY: Toread-s HIEFEwaiclhZS

pcpﬁ‘:f’ﬁmﬁ}‘]: Thread-10 42 Fwai S

cThreadl.start () ; popiREP A : Thread-12 HIERwaiciiE

cThread2.start () ; popiR{EMH]: Thread-15 HIEZwasc RS
cThread3.start () ; pop}*f'ﬁrpmf Thread-11 gﬁf;fwa;ﬁ{f\fg
push=.

cThread4.start () ; mp_n

cThread5.start () ; pap}-a?ﬁsltﬂz;]img“ 6038564.2;;5“3""5”"%;&

) nopir Thread-13 E FwaltA\GN
cThread6.start () ; pop?svc‘f’ﬁq]m Thread-12 gifizwalc«{j( &
cThread7.start () ; popiEEPH]: Thread-10 IR EwaiciiS

cThread8.start () ; poptEfEHR): Thread-o I8 RwvaichSS
St popi;&f’EfPB’ﬂ: Thread-7 432 Ewaiclhs
! ool {EME): Toresa-e H7E Bvasclhi
} popiRfEHA: Thread-6 HIERwaichE
push=1

— ,_ — op=0

ﬁr‘L'ﬁ‘ JEE SR ANE 3-36 s iop} a;éfsl;é]rg—n 37“"6’2£"6”050“92

- ,_ . . poplx Thread-8 kiwaxtﬁ:‘s
MEIFHBITEERNKE , list X RE) size() B | poplBlERE: trreaa—7 12 Bvasclhs
. pop};‘iﬂftpﬁ"]: Thread-2 4§18 Bwar 5
ﬁﬂﬂ 1 o pap}%1'EEPEﬂ: Thread-10 iﬁ*iiwaicﬁ;x]
popiR EP ) : Thread-12 4618 BwarcfSS
pop: ;{’EEPEﬂ Thread-13 iﬁ*iaiwax:flf(x

3112 BUEEMTARIEERE. FHR | e S

1E Java i 5 AL T & R & RER A / B th i
Stream, i FATREMEAR T (8 b X} Bl b A7 e 4E, H
HFEIERL (pipeStream) 2 —FEEEITE, FHTEAR
[ ] BRI R . — AR R B B A, B — R A P e s
A FHEE, SRR RRRR A, A B TG i Sk 2 e 4R

T Java () JDK &AL T 4 ORI AT LA T -

1) PipedInputStream #1 PipedOutputStream

2) PipedReader #il PipedWriter

B 3-36 A5 ZA N IER
SR A B
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A H 5 H pipelnputOutput.,
2 WriteData.java fCAS 40T

package service;

import java.io.IOException;
import java.io.PipedOutputStream;

public class WriteData {

public void writeMethod (PipedOutputStream out) {
try |
System.out.println("write :");
for (int i = 0; i < 300; i++) |
String outData = "" + (i + 1);
out.write (outData.getBytes());
System.out.print (outData);
}
System.out.println();
out.close();
} catch (IOException e) {
e.printStackTrace();

}
2 ReadData.java fCAS G -

package service;

import java.io.IOException;
import java.io.PipedInputStream;

public class ReadData {

public void readMethod (PipedInputStream input) {
try {
System.out.println("read :");
byte[] byteArray = new byte[20];
int readlength = input.read(byteArray);
while (readLength != -1) {
String newData = new String(byteArray, 0, readLength);
System.out.print (newData) ;
readLength = input.read(byteArray):
}
System.out.println();
input.close();
} catch (IOException e) {
e.printStackTrace();
}

}
P B E LR BRARS E 3-37 fis
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) Threadfrite jeve &2

vackage exnnren’d;"
impoxt java.lo.PipedOutputStream:

import service.WriteDacta;

public class Threadirite extends Thread (

private WriteData write;
private PipedOutputStream out;
public ThreadWrite(WriteData write, PipedOutputStream out) |
super () :
thiy.write = write;
thais.out = out’
)

aorreet 3ed | B

public void run() |
write.writeMechod(out):

e

: package extthread;

import java.io.PipedInputStremm;

import service.ReadData:
public class ThreadRead extends Thread |

private ReadData read:
private PipedInpucStream input;

public ThreadRead (ReadData raad, PipedInputStream input) |
super|();
this.read = read;
this.input = input;

)

public veid run() (
read. readfechod (1nput) ;

B 3-37 B EE LRI

2 Run.java fAASU0TF :

package test;

import java.io.IOException;
import java.io.PipedInputStream;
import java.io.PipedOutputStream;

service.ReadData;
service.WriteData;
extthread.ThreadRead;
extthread.ThreadWrite;

import
import
import
import

public class Run {

public static void main(String(] args) {

try |
WriteData writeData
ReadData readData

PipedInputStream inputStream

new WriteData();
new ReadDatal() ;

= new PipedInputStream();

PipedOutputStream outputStream =

new PipedOutputStream();

/l inputStream.connect (outputStream) ;
outputStream.connect (inputStream) ;

ThreadRead threadRead
threadRead.start () ;

Thread.sleep (2000) ;

ThreadWrite threadWrite
threadWrite.start ();

} catch (IOException e) {

new ThreadRead (readData,

new ThreadWrite (writeData,

inputStream) ;

outputStream) ;
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e.printStackTrace() ;

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

}

1

fiff F4X 5% inputStream.connect(outputStream) 57 outputStream.connect(inputStream) '] YEH
P Stream Zlﬂi"cttﬁf*%fﬁ BCREA W] LRSS A Tt S5 A
FEF B A4 R 3-38 JIi7s :

<terminated> Run (2) [Java Application] C:\Program Files\Genuitec\Common\binary'com. sun. java.
read

write
1234567891011121314151617181920212223242526272829303132333435363738394
11234567891011121314151617181920212223242526272829303132333435363738394

K 3-38 M 1R

MAEFATENRSSRATR , PR i T I AR A 7 e (% i
{EAESEY, BRI new "I‘hdeead(inputStream)E’:zsiJ, T YRR E A,
FTAZAEH ZEAE int readLength = inread(byteArmray); {URS Y, EEIHEARBE A, AkLEla FigtT.

3.1.13 BUEEHTEEEEE | =R

MR, TEEIE ] LUMEE T
B H #9551 H pipeReaderWriter .
J& WriteData java fCFS4NF -

package service;

import java.io.IOException;
import java.io.PipedWriter;

public class WriteData |

public void writeMethod (PipedWriter out) {
try
System.out.println ("write :");
for (int i = 0; i < 300; i++) {
String outData = "" + (i + 1);
out.write (outData);
System.out.print (outData) ;
}
System.out.println();



out.close ()
} catch (IOException e) {
e.printStackTrace() ;

}
% ReadData.java {CRSUIT

package service;

import java.io.IOException;
import java.io.PipedReader;

public class ReadData {

$£3B LRREEE - 175

public void readMethod (PipedReader input) {

try

System.out.println("read
new char|[20];

input.read (byteArray) ;
-1) {
new String(byteArray,

char|]
int readlLength =
while (readLength !=

String newData =

byteArray =

")

0, readLength);

System.out.print (newData) ;

readlLength =
}
System.out.println();
input.close();
} catch (IOException e) |{
e.printStackTrace():;

}
P A 8 LRSI 3-39 R

input.read(byteArray);

11, Threadfrite jave 53

package extthread;
import java,io.PipedWriter;

import service,lWriteData:

¢ public class Threadirite extends Thread (

private UriteData write;
private Pipediriter out;

public ThreadWrite (WriteData write,
super ()
this.erite = write;
this.out = out;

)

Novereoyds

public void run() |
write,writeMechod (cuc)

)

Pipeduriter ouc] (

package extthread:

import java.ic.PipedReader;
i
s amport service.ReadData;

7 public class ThreadRead extends Thread (

private ReadData read;
private PipedReader input;

input)

public Thr { a read, Pip
super():

this.read = read;

this, input = inpuc;

)

(o= s STE
public void run() !
read.readMethod {input) ;

i

{

[ 3-39

5 X AR
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2 Run.java {015
package test;
import java.io.

import java.io.
import java.io.

import service
import service.

import extthread.ThreadRead;
import extthread.ThreadWrite;

mr:

IOException;
PipedReader;
PipedWriter;

.ReadData;

WriteData;

public class Run {

public static void main(Strina[] args) {

try

WriteData writeData = new WriteData();

ReadData readData

= new ReadData () ;

PipedReader inputStream = new PipedReader();
PipedWriter outputStream = new PipedWriter();

/l inputStream.connect (outputStream) ;
outputStream.connect (inputStream);

ThreadRead threadRead = new ThreadRead (readData, inputStream);
threadRead.start () ;

Thread.sleep (2000);

ThreadWrite threadWrite = new ThreadWrite (writeData, outputStream):
threadWrite.start();

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

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

}

BFFIE T4 R NP 3-40 P

read

vrite :

12345678510111213141516171319202122232425262728293031323334353637383940414243444516474549505152535455565755596061626364655667:‘1
123456789101112131415161718192021222324252627282930313233343536373839404142434445464748495051525354555657568596061626364656667¢

B 3-40 M 1FFEE

FTENMSE AR — /R EA—E, SR RAE P AR P B A T A AR 15
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3.1.14 3L : FHF/ BRIZRXED

A H R T ARG ) S B AHISER IS, B 20 MR, Hh 10 MR
BB A SRS, S5 10 MEFREBUR &0 5] B BURFET, I HA&G A St B
B 22 UHEA T

HeBE L 20 MR, BRI 3-41 iR,

2 T B X 20 MRS TRCRA A I, A 3-42 FTR .

i ME AR ZSERE /@A,
BT B, A FRA wait_notify insert test. ] DBTools.java 2L 40T

O @ D) .
- ®
© .. O - ®
L
. <::> ‘l’ |'I' (:> (::>

N
{ H

L O
& 3-41 AEE 20 PR

' Yol XY XoN JoL JoX XoX Xeol IoK JoX Ng

Rl 3-42 B HSOR

package service;
public class DBTools {
volatile private boolean prevIsA = false;
synchronized public void backupA() {
try {
while (prevIsA == true) |
wait ()
}
for (int i = 0; i < 5; i++) {
System.out.println ("™ *khkk K "),
}
prevIisA = true;
notifyAll();
} ecatech (InterruptedException e) |
e.printStackTrace () ;
}

}
synchronized public void backupB() {

try {
while (prevIsA == false) {
wait () ;
}
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for (int i = 0; i < 5; i++) {
System.out.println(" ® %% ¥ ");
}
previsA = false;
notifyAll();
} catch (InterruptedException e) {
e.printStackTrace () ;

1
1

A5 prevIsA ) E EAVE B R BRSO ok % ok ok k7 BHEE A B S RAT
“Yotr e %7 BARPE B AR T EG .
BIEMALRRE T H, K 3-43 fios.

I J Bu:)mpA Jeva :‘3»

’ package excthread; . package extthread;

ﬁi * import service.DBIcols: % dimport service.DBIcols:

q

public class BackuphA extends Tnread {

private D3Tcols dbteols; private DBTools dbtools;
public Backuph (D3Tcols dbtools) {
super () :
this.dbtocls = dbtools;

saper ()
this.dbtecls = dbtogls:

S0verrids
public void run() {
dorools.pbackupB()

- pub‘xc void run() {
dotosiz.backuphl()?
}

S public class BackupB &xtends Thread {

public BackupB (DBTools dbtools) {

€ 3-43 WAMLRTHARE
121726 Run java fUAS AT

package test.run;
import service.DBTools;
import extthread.BackupA;
import extthread.BackupB;
public class Run {
public static void main(String[] args) {
DBTools dbtools = new DBTools():;
for (int i = 0; i < 20; i++) {
BackupB output = new BackupB (dbtools);
output.start();
BackupA input = new BackupA (dbtools);
input.start();

}

BT 5 i AT ENRUR IR

, RE

tj
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* ok k k ok
* ok K kK
* ok ok Kk K
* %k kK
ok ok kK
W v v W o
¥ v
W e e Ve o
Yo ol Yo
Yo o ¥ ol
ok ok ok ok
L & & &
* %k Kk kK
* ok k kK
* %k kK
T P Yo i
Yo Y Y v
% Yo o Yo e
¥r ¥ e T
Ve ¥ 3 W o
* %k ok Kk
* %k K Kk
* ok ok ok ok
% %k Kk ok
* % kK Kk
Y Ve ¥ e o
Yo ¥ v v ¥
¥ Y e e Ay
Yo Yo o Ve o
¥ ol Yo e

TTENRIRER RSS2 1T
AT EN A S LR A AR A AR -
volatile private boolean prevIsA = false;

ST A Fl B RFEAC R A IRCR

3.2 Jiik join M4
TARZEMN T, FLBEAET RS TLRE, R FEEPEI T RENFER s, F4
TR R T LR R 2 RIS R, X, R FABEEF FAREMITERZ G He Rk,

tbanFe R AL B — g, ERBREIRUS X AR P RE, MEMAE join) HEET. i
join() BIFE IR S RFERFE T S 5%

3.21 ZF375iEjoin BIRIHE
TEN4 join TILZ R, SokB—ELK .
UMY java BH, ZFRN joinTestl, 2 MyThread.java fURSHNTF



180 ++ Java BERERREROEAR

package extthread;
public class MyThread extends Thread {
@Override
public void run() {
try |
int secondvValue = (int) (Math.random() * 10000);
System.out.println(secondValue);
Thread.sleep (secondValue) ;
} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace();

% Test.java {UFSINF -

package test;

import extthread.MyThread;

public class Test {

public static void main (String([] args) |
MyThread threadTest = new MyThread();
threadTest.start () ;
// Thread.sleep (?)
System.out.println (" £ Y threadTest HEHT T EBEREH/IT ") ;
System.out.println(" E L ERBDFH sleep() PHENZEFPR? ),
System.out.println(" £ £&: REFEHE 1)),

}

}

FIFIETHR AN 3-44 PR VR85 oo 10 5 E

Llﬁﬂﬁ¢mgnpn¢mﬁﬁﬂﬁ§m
3.2.2 Fjoin() FiERR

ERE: REBARRE:)
4
75 join A LA P aX AN [A] B, 7 B java 1 H
joinTest2, 2§ MyThread.java fCFSANF

[ 3-44  J5i sleep() "PIEARER &

package extthread;
public class MyThread extends Thread |

@Override
public void run() {
try |
int secondValue = (int) (Math.random() * 10000);

System.out.println(secondValue) ;
Thread.sleep (secondValue) ;

} catch (InterruptedException e) |
// TODO Auto-generated catch block
e.printStackTrace () ;
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2K Test.java fCESUNTF

package test;
import extthread.MyThread;
public class Test |
public static void main (String[] args) |
try |
MyThread threadTest = new MyThread() ;
threadTest.start () ;
threadTest.join () ;
System.out.println (" M Y threadTest M EZHATEERERBENAT, HMET
} catch (InterruptedException e) {
e.printStackTrace () ;

}

"' Prohlem: 4 Tuks H‘hh Browser | C]Console tév iy By
Pasted> Test (1) Uiﬂ Appl;cath\] € MisersAdm

}
b

FRFFIETT G ZE AN 3-45 s .
77 ¥ join (1 FH 2 BT J8 1 2 7 %t
% x IE W AT run() FEP TS, il
MATLTE z HEAT ORI AR ZE , SFRFERAR x B UG MAREE AT AR 2 Jo 1w A RAS .
771 join BAMAREHFNZATMER, A LERIE L 21780 . join 55 synchronized
FI XA join 7EFERAE AT wait() 7 2B T %R, 1fi sychronized SCH i AR “XIZe Wil
" A R A

wm
|
f-«aa

?"' B chreadreac MRWMITRERRBINT, HHR T

’,

& 3-45 Bf745R

3.2.3 ZiZjoin 5ERE
1E join IEAR, WS MATZRAEXS R P WT, WM FTLAE IR .
AYEMH 935 H joinException, 2 ThreadA java fURSHNIT .

package extthread;
public class ThreadA extends Thread {
@Override
public void run() {
for (int i = 0; i < Integer.MAX VALUE; i++) {
String newString = new String();
Math.random() ;

}
}

2% ThreadB.java {CAS AN

package extthread;
public class ThreadB extends Thread {
ROverride
public void run() ({
try |
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ThreadA a = new ThreadA();

a.start();

a.join();

System.out.println (" % B % run end £4TH T ") ;
} catch (InterruptedException e) {

System.out.println (" %4 B 7 catch £4TH T ") ;

e.printStackTrace ();

}
i

2§ ThreadC java GRS AT

package extthread;

public class ThreadC extends Thread ({

private ThreadB threadB;

public ThreadC (ThreadB threadB) {
super () ;
this.threadB = threadB;

}

@Override

public void run() {
threadB.interrupt () ;

}

}

2 Run.java fURS AN T -

package test.run;
import extthread.ThreadB;
import extthread.ThreadC;
public class Run {
public static void main(String[] args) {
try {
ThreadR b = new ThreadB/() ;
b.start();
Thread.sleep(500);
ThreadC ¢ = new ThreadC (b) ;
c.start ()
} catch (InterruptedException e) |
e.printStackTrace ()

}
}

B 1TIE BB ANE 3-46 FTw,
Ui W1 77 % join() 5 interrupt() 775 U1 |eatcaccnbITEN T

java.lang.InterruptedException

%Tﬁlﬂﬁﬁ@l ’ mu%}ﬂﬂﬁﬁ%o ﬁi&ﬁﬁ% at jawa.lang.Object.wait (Native Method)
R ' at Javae.lang.Thread.join {Thread.java:1143)
ﬂ;flj:‘:% “g[@ ’ E@E%ﬁ ThreadA EE at java.lan; Llna[l‘hread.java:lfws)

at extthread.Thre n (ThreadB.java:10)

Wksrizfr, ZRF2 ThreadA IR T W,
EIEHPITHRRA Fl 3-46 IR
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3.2.4 7i%join(long) BYfEA
751 join(long) H S HUR A SEF T TH]
B 97 H joinLong, 2€ MyThread.java {UA5UNF

package extthread;

public class MyThread extends Thread ({
@Override

public void run() {

try |
System.out.println ("begin Timer=" + System.currentTimeMillis());

Thread.sleep (5000);
} ecatch (InterruptedException e) {
e.printStackTrace () ;
}
}
}

25 Test.java fCAGANF :

package test;
import extthread.MyThread;
public class Test {
public static void main(String[] args) {
try {
MyThread threadTest = new MyThread() ;
threadTest.start () ;
threadTest.join (2000) ;// R4 2
// Thread.sleep (2000) ;
System.out.println ("
} catch (InterruptedException e) |
e.printStackTrace () ;

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

1
}
13

PP isf e B 3-47 s

&3

06969255853
16969257853

egl” Time
end tim

M ——
T :

r“; lj

H H
l~ l»

E 3-47 BITHREEFT 2

{E44 main J5 15 ACAS Bk B (d FH sleep(2000) 750, BT IIRCRIA B2/ T 2 80, W

& 3-48 iR,
ABAE F join(2000) Al F sleep(2000) A 4 X BIWE? | 0= 6 b 7E B A 7800 IR

RO, FSE X EEA R B T iX 2 MR R AR |-,
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| 3] Test. java 83 %

{ package Les;;
tmport extthread.MyThread:
pablic class Test |
public static void main(String[] axgs)
try

{ MyTnread threadTest = new MyThread():
threadTest.atazt():

| thxeacTean,

Thread.slesp lzbom :

(i System.out.prancln(® end timer=* + System.currentTimeMilliisi)):
i i eatch (Interruptedixcepticn =) f
e.printStackTrace()}:

Timer=1406969368212

[ 3-48 771 sleep(2000) L2575 T 2 #

3.2.5 JAi%join(long) 5 sleep(long) BIX 5!

751 join(long) BN REFE PAEE 21 F wait(long) 77 3L A, FTLA join(long) ik BA
BB

J71% join(long) THACHSUNTF -

public final synchronized void join(long millis)
throws InterruptedException {
long base = System.currentTimeMillis();
long now = 0;
if (millis < 0) {
throw new IllegalArgumentException("timeout value is negative");
} -
if (millis == 0) |
while (isAlive()) {
wait (0);
}
} else
while (isAlive()) {
long delay = millis - now;
if (delay <= 0) {
break;
}
wait (delay):;
now = System.currentTimeMillis() - base;
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MIRACHS T LT 5, 44T wait(long) IR, HRTRB BB, I2HAME

g al AR R R T .
ifii Thread.sleep(long) 77 ¥ E0 ABEAC B . 7€ i B 7 4 o oK S 5 Thread.sleep(long) 77 ¥

HA AR AR
B A 4975 B join_sleep 1, 2 ThreadA.java 41T

package extthread;

public class ThreadA extends Thread {
private ThreadB b;

public ThreadA (ThreadB b) {

super () ;
this.b = b;

}

@Override

public void run() {
try |

synchronized (b) {
b.start();
Thread.sleep (6000) ;
// Thread.sleep () FB#K4%i!
}
} catech (InterruptedException e) {
e.printStackTrace();

}
}

%% ThreadB.java fXASANF -

package extthread;
public class ThreadB extends Thread {
@Override
public void run() {
try
System.out.println(" b run begin timer="
+ System.currentTimeMillis());
Thread.sleep (5000) ;
System.out.println(" b run end timer="
+ System.currentTimeMillis());
} catch (InterruptedException e) {
e.printStackTrace () ;

}
synchronized public void bService() |
System.out.println(" fTH 7 bService timer=" + System.currentTimeMillis());
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% ThreadC java fCHS AN :

package extthread;

public class ThreadC extends Thread {

private ThreadB threadB;

public ThreadC (ThreadB threadB) {
super () ;
this. threadB

threadB;

}

@Override

public void run() |
threadB.bService();

}

}

% Run.java fRES QIR :

package test.run;
import extthread.ThreadA;
import extthread.ThreadB;
import extthread.ThreadC;
public class Run {
public
try {
ThreadB b
ThreadA a
a.start () ;
Thread.sleep(1000) ;
ThreadC c new ThreadC (b);
c.start();
} catch (InterruptedException e)
e.printStackTrace () ;

new ThreadB();
new ThreadA(b);

}
1
1

FEIF 21T )E RO A 3-49 Fs .

i T 2 % ThreadA i ] Thread.sleep
(long) 77 ¥ — H 54 ThreadB Xf A4, M
6] 35 ) 6 #, BT LA £ £ ThreadC 2 H 7E

static void main(String[] args)

{

{

7 Tasks [0 Heb Browser

{derminated> Run (1) [Tava Applicat
b run begin timer=14158
b run end timer=1415843603085
$TEl  bService timer=1415843604085

54

[ 3-49 £8F2 ThreadA AL ThreadB (14

ThreadA B8] £k 6 #bJ5 B ThreadB A4S, A AT LLJEH] ThreadB Hf[R] 4 /7% synchronized

public void bService().

5256 Thread.sleep(long) J5 i A BEHLHA -
T HAkSESIE, BIF join() 77 BB AR
OS5 FH 930 H join_sleep 2, ¥ join_sleep 1 1/ i A XS & ] 3 join_sleep 2 i H

tr, BEPK ThreadA java B{CHS 40T :
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package extthread;
public class ThreadA extends Thread {
private ThreadB b;
public ThreadA (ThreadB b) {
super () ;
this.b = b;
}
@Override
public void run() {
try |
synchronized (b) |
b.start ()
b.join () ;/ ¥ join BH#H Y T !
for (int i = 0; i < Integer.MAX VALUE; i++) {
String newString = new String():
Math.random() ;
}

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

}
}

FEFFE1TIE BCR AN 3-50 Fi7R .
i T4 2 ThreadA B T ThreadB ¥4, o
I run begin timer=1415843894918
T LA 28 78 ThreadC 7] D4 38 J ThreadB HH Y [E] |47 EﬂbTbﬁe:’b'ffc»E cimer=141158:389;9118
i b run end timer=141584389991%
#7571 synchronized public void bService(). I
1 S 56 b PR BB join(long) 71 BA & 3-50 77k join() BEBA
b GRS =

3.2.6 73i%join() BERINIERNETT | IS

Gt ot i B A ARSI A AR v, R AT DUZER Y “FEBEE” RIS, 2R hn
ANERE, okt “FEee 5,

B A9 H joinMoreTest, 2 ThreadA.java {UFSANT

package extthread;
public class ThreadA extends Thread {
private ThreadB b;
public ThreadA (ThreadB b) {
super () ;
this.b = Db;
}
@Override
public void run () {
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*

try |
synchronized (b) ({

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

Thread.sleep(5000);

System.out.println(" end A ThreadName="
+ Thread.currentThread() .getName () +
+ System.currentTimeMillis()):;

}
} cateh (InterruptedException e) {

e.printStackTrace();

}
}

% ThreadB.java fCASUNF -

package extthread;
public class ThreadB extends Thread ({

@Override
synchronized public void run() {
try {
System.out.println("begin B ThreadName="
+ Thread.currentThread() .getName() + " "
+ System.currentTimeMillis());
Thread.sleep (5000) ;
System.out.println(" end B ThreadName="
+ Thread.currentThread () .getName() + "
+ System.currentTimeMillis());
} ecatch (InterruptedException e) {
e.printStackTrace () ;

}
}

A7 Runl java {CHSUNF .

package test.run;
import extthread.ThreadA;

import extthread.ThreadB;

public class Runl {

public static void main(String[] args) {

try {
ThreadB b = new ThreadB() ;
ThreadA a = new ThreadA (b) ;
a.start();
b.start();

b.join (2000) ;
System.out.println("
+ System.currentTimeMillis());

main end "
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} cateh (InterruptedException e) |
e.printStackTrace ()

}
}

RIFiE A, EEH G A RERATENS R 3-51 Pon.
FEFEH A RHRITEN IS5 R AP 3-52 FfiR .

Enm-,{@i%gmmm« omsele f3 . Ut Servers
{terminated” Runl [Jeva Application] C \Program Files\Gen 1 on\biner
egin A ThreadWame=Thread-1 1414394896156
end A ThreadName=Thread-1 1414354901156
egin B ThreadName=Thread-0 1414354301156
end B ThreadName=Thread-0 1414394906156

main end 1414394906156

8 3-51 BIT45R 1

o
{2 Problems | ;
<terminated> Runl [Tsve Application o o
Ihegxn A ThreadName=Thread-1 414393413546
end AL ThreadName=Thread-1 ,1414393418546
main end 1414393418546

egin B ThreadName=Thread-0 1414393418546
Ih end B ThreadName=Thread-0 1414393423546

B 3-52 BITER2

A2 BRI (8 1 T4 R e 7

3.2.7 7i&join() REIRIIBIRENETT : MRERSM
4 T & F join() 775 1E Runl.java K P AT HL, 6% RunFirst.java 53044, 15
.

package test.run;

import extthread.ThreadA;
import extthread.ThreadB;

public class RunFirst (

public static void main (String[] args) {
ThreadB b = new ThreadB() ;
ThreadA a = new ThreadA (b);
a.start();
b.start();
System.out.println (" main end=" + System.currentTimeMillis());
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FEFFER 1 Yas 4R A 3-53 fs.

FRIFHE 2 Wiz 45 R &l 3-54 Fis .

il 1T Z KZ 1T RunFirst.java AR, PTRAKRBL—~HLHE . main end FEREHER 25 —ANTED
9o ST LART LASE 2 HuA5 th— 4518 Jrik join(2000) KB4 R 5EiEFTH, gt et 5]
ThreadB Y4, SRS P TR

[ Problems |+ Tasks & Web Brovser L Consele %
Kterminsted> RunFirst (1) [Jave Application] C.\Program Fi <terminated> RunFirst (1) [Java Application] C:\Progrem Fil
main end=1429496141109 main end=1429496389109
begin A ThreadName=Thread-1 1429496141109 begin A ThreadName=Thread-1 1429496389109
end A ThreadName=Thread-1 1429496146109 end A ThreadName=Thread-1 1429496394109
begin B ThreadName=Thread-0 1429496146109 begin B ThreadName=Thread-0 1429496394109
end B ThreadName=Thread-0 1429496151109 end B ThreadName=Thread-0 1429496399109
%] 3-53 55 1 asfTas R [ 3-54 55 2 WastTaE R

IMHAAT Runl.java SCIEEEEs 31— 2R [m f9ia 745 58 .

FeRFFEAREHIABITEER A, MK 3-55 B,

B NIBITE R R

1) b.join(2000) Jrik et s B 8, SRIG¥ B Bk {7 RHL

2 ) ThreadA #:54i, FTE] ThreadA begin 7 H. sleep(5000);

3 ) ThreadA fJE[l ThreadA end, Ff-B&Hic4i;

4) XM} join(2000) I ThreadB §+r 8, i join(2000) FRRA B, KM EIC o, Bk
i J5 FTEN main end;

5) ThreadB #f 814 E] ThreadB begin;

6) 5 #Z JFF4TEN ThreadB end.

FRBERAREHIIEITERE B, WA 3-56 Fik.

ThreadA run begin=1420494927206. ThreadA run begin=1429495462890.

ThreadArun  end=1420494932206. ThreadArun  end=1429495467890.

main end=1429484032206. ThreadB run begin=1429495467890.
ThreadB run begin=1420404032206- ThreadB run  end=1429495472890.
TareadB run end=1420404037206¢ main end=1429495472890.
i —
& 3-55 iBfTH5E A [ 3-56 z1T45% B

B— PB4 R R

1) b.join(2000) J7i556H 5 B 8, SR8 B S TR ;
2) ThreadA #6548, FTE] ThreadA begin Jf-H. sleep(5000);
3 ) ThreadA fTE[l ThreadA end, F-EElsi;



4 ) 3HY join(2000) Fil ThreadB 44, 1fii ThreadB # F 45 HhAT sleep(5000) Ji B ;
5) main end fF /o5 .

HkBERAREHBLMIEI 4R ¢, WK 3-57 Fim, ThreadA run begin=1429495462890
ﬁ_.?g FI-%}EE E"J%% . ThreadArun  end=1429495467890
- 7 VA4 hre run begin=1429495467890./

1) bjoin(2000) Jriksci s B B, AU B kTR, | T ’
main end=1429495467890,

2 ) ThreadA #:54t, #TEN ThreadA begin Jf H sleep(5000); .
ThreadB run  end=1429495472890

3) ThreadA #TE] ThreadA end, JFREHUE!; K357 BIGRC
4) X join(2000) il ThreadB §+# 4, i join(2000) Ff¥X
RN P B B, B
5) B #:F|HiFTEN ThreadB begin;
6 ) X} main end 5 A4
7) $TEN ThreadB end.

3.3 25 ThreadLocal i i

A7 g i A 3L 52 0T LU public static 28 B B9 E 3, B A9 4R #R 4E H [R] — 4> public
static &, WURAHSLH G —DLREA B C LA B g g2 JDK 4ty 26
ThreadLocal 1EA&2A 1 AR A 14 )2,

% ThreadLocal 2 @I LS H MR E A CHME, 7TLLK ThreadLocal 2 Hogy il 4
JRfECEE &, &Rl DA SRR M AA B

3.3.1 Zixget() Snull
A RN ThreadLocalll B35 H, 2§ Run.java fCRSANTF .

package test;
public class Run
public static ThreadLocal tl = new ThreadLocal ();
public static void main(String[] args) {
if (tl.get() == null) {
System.out.println (" MEKKEME ") ;
tl.set (" FHMH ") ;
}
System.out.println(tl.get()):
System.out.println(tl.get ());
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PRI B THSE B an A 3-58 frs .

[* Problens | &7 Tasks

[

puL
FEIE
fiéﬁ‘-]fﬁ

eratotteds e B) 15
€S T

[&] 3-58

BITER

M BT R, U 0 X RE get() Ty kR B B9 {EL R null, E i A
set() J7 LRI G IR (BT AT Ep B4R & Lo 26 Threadlocal fif PR i J2 A8 BEEAS [RI A 18] (Y
RREE, R A FLAERIA A O, AR EEREA LU Threadlocal 2H #EAT{#

Y S

3.3.2 WIFEETENREY

A &I 1 (#29 H ThreadLocalTest, 2§ Tools.java {CASUITF -

package tools;
public class Tools {
public static ThreadLocal tl =

)
P A 8 LA A 3-59 FiR.

new ThreadLocal () ;

1S Threadh java £3 -

package sxtihread;
¢ amport tools.Tools:
L public class Threadd extends Thread |

drrarride

public wvoid run() {
try

for (in

Toe

= 0; 2 < 100; 3+%) |
ti.set(“ThreadA™ + (& # 1)):
System.cut.println("Threadh get Value="

+ Tcols,tl.gec()):
Thread.sie=p(200):

} cateh (InterruptedException e)
Auto-generated cated plock
e.printScackTrace():

. 1 package extthread;
2 iumport tecls.Tools:

5 public class Thr=adS extends Thread {
public void run() {
try
for (imt 1 = 0; 3 < 100; 1+44)
Tools, tl.set ("ThreadB” + (i + 1)):
System.out.println ("Threadd gat Value="
+ Tools.tl.get())7
Thread.sieep(200):
)
} cataoh (InterruptedException ) {
e.printStackTracel();

2K Run java fCRSANF -

package test;

[ 3-59 PAERARIARTY



import tools.Tools;

import extthread.ThreadA;

import extthread.ThreadB;

public class Run {

public static void main(String[] args) {

try {

ThreadA a = new ThreadA() ;
ThreadB b = new ThreadB();

a.start ()
b.start();
for (int i = 0; i < 100; i++) {
Tools.tl.set ("Main"™ + (i + 1));
System.out.println("Main get Value=" +

Tools.tl.get()):

Thread.sleep (200) ;

}

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

}
}

s 75 BRI 3-60 FiR .
AR 3 AR FRERE t X R set() BB, HENLBER

AEREBUR A O #E

BIEEHT I H s5 K PRI IEEARE AR E P, 28 Tools.java

ATy

package tools;

import java.util.Date;

public class Tools {

public static ThreadLocal<Date> tl =
ThreadLocal<Date> () ;

new

}
2K ThreadA .java fCASHIF :

package extthread;

import java.util.Date;

import tools.Tools;

public class ThreadA extends Thread {

@Override
public void run() {
try {
for (int i = 0; i < 20; i++) {
if (Tools.tl.get() == null) {

EIE LAEEEE 193

Threadh get Value=Threadig9

iMain get Value=Mzin89
'ThreadB get Value=ThreadRE9
Threadh get Value readn 90
ThreadB ger Value=ThreadB30
?4&15 get Valus=Mainag
Main get Value=Main3l
ThreadB get Value=ThreadBS51
Threadhk get Value=ThreadaAdl
ThreadhA get Value=Threadh%2
ThreadB get Value=ThreadB9%2
Main get Value=MainS2
ﬁ hreadh get Value=ThreadAd3|
ﬂx readB ger Value=ThreadB93
Main get Value=Main93
IThreadh ger Value=ThreadZ94
Main ger Value=Main34
ThreadB get Value=ThreadB94
IThreadh get Valuwe=ThreadAS3
IThreadE get Value=ThreadB35
3 ain get Value=Maing5
Main get Value=Main96

Main get Value=Main37
ThreadA get Value=Threadad?7
ThreadB get Value=ThreadB37
Threadh get Value=Threadas
Main get Value=Maingg
ThreadB get Value=ThreadB98
ThreadA get Value=Threadh9%
ThreadB get Value=ThreadB99
Main get Value=Main99
‘Threadh get Value=ThreadAl00
ThreadE get Value=ThreadB1l00
Main get Value=Mainl00

& 3-60 Z& ThreadLocal
e — %
AN Bt
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i

Tools.tl.set (new Date());

}
System.out.println("A " + Tools.tl.get().getTime()):

Thread.sleep(100) ;
}
} cateh (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace () ;

1
}

% ThreadB.java {CHS 40T .

package extthread;
import java.util.Date;
import tools.Tools;
public class ThreadB extends Thread {
@Override
public void run() {
try |
for (int i = 0; i < 20; i++) |
if (Tools.tl.get() == null) ({
Tools.tl.set (new Date());
}
System.out.println("B " + Tools.tl.get().getTime());
Thread.sleep (100) ;
}
} catch (InterruptedException e) ({
/l TODO Auto-generated catch block
e.printStackTrace () ;

b
}

25 Run.java {URS 4N .

package test;
import extthread.ThreadA;
import extthread.ThreadB;
public class Run {
public static void main(String[] args) {
try {
ThreadA a = new ThreadA () ;
a.start();
Thread.sleep (1000) ;
ThreadB b = new ThreadB();
b.start ();
} eatech (InterruptedException e) {
e.printStackTrace () ;
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FRIF s T4 B 3-61 Fis o
TE55— UK FH Threadlocal 251 get() J7 iR [FIELE null, B4
BESTINES — IR get() AR null W7 -t it HA BOAEEBCR .

3.3.3 fi#R get() iIRE null [AJRRA

B1 8 4 F 4 ThreadLocal22 (3% H , 4%7K ThreadLocal 257
H: ThreadLocalExt.java 28, fRAS40F :

package ext;
public class ThreadLocalExt extends ThreadLocal {
@Override
protected Object initialValue() {
return " HEZHIAE #—K get FH N null";
}
)

o initialValue() J7 i HA #ILGTH
1472 Run.java {CABUIF

package test;

import ext.ThreadLocalExt;

public class Run {

public static ThreadLocalExt tl = new

ThreadLocalExt () ;
public static void main(String[] args) {
if (tl.get() == null) {
System.out.println (" AKHKLME ");
tl.set (" &M ");

}
System.out.println(tl.get());

ﬂ,ijmmmmmf‘ﬁmmb?ﬂﬁ‘tumbkvmm?rﬂullxlﬁ&'mlﬁhi‘wm.‘vrrwm%?%

=R

o

(SR = B

T

LauELSQi‘
1408

System.out.println(tl.get());

) B 3-61 @fraii i

}

A R s )

PP IEAT45 AN E 3-62 T .
R HALAE ] main A B S 0{E, AR H b2 2 2
oA HE NRIG1E Y ?

3.3.4 BREITFEETENREY
B A FRHA ThreadLocal33 (3 H, J& Tools.java fLHBUNTT

package tools;

import ext.ThreadLocalExt;

public class Tools {

public static ThreadLocalExt tl = new ThreadLocalExt ();
}
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2 ThreadLocalExt.java {CAS 4N -

package ext;
import java.util.Date;
public class ThreadLocalExt extends ThreadLocal {
@Override
protected Object initialValue() {
return new Date () .getTime () ;
}
}

& ThreadA java fAASUNF

package extthread;
import tools.Tools;
public class ThreadA extends Thread {
@Override
public void run() {
try {
for (int i = 0; i < 10; i++) {
System.out.println(" 7 ThreadA & PH M =" + Tools.tl.get());
Thread.sleep(100);
}
} catch (InterruptedException e)
// TODO Auto-generated catch block
e.printStackTrace() ;

1
1

2% Run.java SIS 40F .

package test;
import tools.Tools;
import extthread.ThreadA;
public class Run {
public static void main(String[] args) |
try {
for (int i = 0; i < 10; i++) {
System.out.println (" 7 Main B PHRM =" + Tools.tl.get());
Thread.sleep(100);
}
Thread.sleep (5000) ;
ThreadA a = new ThreadA();
a.start () ;
} eatch (InterruptedException e) {
e.printStackTrace () ;
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R AR AR T R {E | TEMainfEFEPEE=1407987252376

3.4.1 (B4 i

P AR

InheritableThreadLocalExt.java {CHSUNF

EI3E LiREBE o 197

FEFiatTas & 3-63 Fizs o
FLRFLFN QLR AR A 45 A THi A 1A .

! nihiE 193725237
; ttMa-»§£¥£EP39ﬂ§— 07887252376
’ sn IR P ER {E=1407987252378
| IEMaLﬁg§f£qngﬂﬁﬁ—;ﬂﬂ“?ﬁ’iBZS 6
% EMULI‘g%*Eq]H'pE— ¥
i

{di F 2% InheritableThreadLocal 7] LA 7E F £k #2 h B 48 Fota:nth15 L -1 407587252376

TEMaind R PERE=2407387252376

Ena_ éﬁfﬂﬁ&ﬁ 1407987252376
n 40798725837

=dﬂ*£szPHRﬁ§— 407987258378
re;dﬂf%¥£q952ﬁ§--44793"2:F37e

fF

{i# FH InheritableThreadLocal 25 A] DL 528 F2 I AC 2%

£ 2 M 5 B 9 35 H InheritableThreadLocall, 2

F 3-63 EfTEERAA RN

package ext;
import java.util.Date;
public class InheritableThreadLocalExt extends InheritableThreadLocal {
@Override
protected Object initialValue () {
return new Date () .getTime();
}
}

% Tools.java {CHIUNT

package tools;

import ext.InheritableThreadLocalExt;

public class Tools {

public static InheritableThreadLocalExt tl = new InheritableThreadLocalExt();
}

2 ThreadA java {CASHNT «

package extthread;
import tools.Tools;
public class ThreadA extends Thread ({
@Override
public void run() {
try f{
for (int i = 0; 1 < 10; i++) |
System.out.println (" Z ThreadA B FH{f =" + Tools.tl.get());
Thread.sleep (100);
}
} eatch (InterruptedException e) {



& Main ZBEPHEME =" + Tools.tl.get());

aslcs | b et Browser |
- Run (1) [.Tsms. Appligation] Cf\User]
6 FE DY {B=1407927548730
LTE I {H=14079287543730
ifzq:‘ﬂfE—-w 1987548730
IR E=1207987542730
ainfEiZ R (E=1407987548730
{‘Ebiamﬁifzq]ﬂ:?‘fﬁ‘w3”“5“3‘3’*"3J
128 FE PR {H=1407987542730
TEMaintt iR PR {H=1407927548730
TMain 8 R PE {H=1407987548730
TEMaintb 2 PN {E=1407927542730

198 Java S ORR
// TODO Auto-generated catch block
e.printStackTrace();
}
}
}
Z5 Run.java fRRSANF -
package test;
import tools.Tools;
import extthread.ThreadA;
public class Run {
public static void main(String[] args) {
try {
for (int i = 0; 1 < 10; i++) {
System.out.println ("
Thread.sleep (100);
}
Thread.sleep (5000) ;
ThreadA a = new ThreadA();
a.start();
} catech (InterruptedException e) {
e.printStackTrace () ;
}
}
}
PRI T45 RN E 3-64 i,

3.4.2 {BEHEBIEX

QR ARAE LR A (1 [ 5] 3 7T DA (B BEA T 3 — 25 A b 3

AR T
g ol s

InheritableThreadLocal2 i H 7,

H InheritableThreadLocal2,
¥ InheritableThreadLocall i H o (4 fiF 5 25 & #1 2|

EThreadnffIE PR {B=-1407987548730
TErnreaanbfE PR {H=1407927542730
E""‘v‘eadﬁﬁif_{qjmfﬁ=‘au79n375~ﬁ73L
ETnreadn I PR E=12079573548730
TETnreadni5iE PRE=1407027545730
EThreadn 5 TE PR {H=1407227548730
ErTnreadafiE P {H=1407587548730
TETnreadntkiE PRE=1407087548730
TErnreadnifE PR {H=1407387548730
TEThreadn 5FE P H=1407227542730

P 3-64  fEIR I AL FRGR A T ok

42 InheritableThreadLocalExt.java {CAS AN :

package ext;
import java.util.Date;

public class InheritableThreadLocalExt extends InheritableThreadLocal {

@Override

protected Object initialValue() {
return new Date () .getTime ()

}

@Override

protected Object childValue (Object parentValue) {
return parentvValue + " KAEFEME b ~1v;

1
4
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BIFIE1T IR BRCRANE 3-65 7R

asks | @ Yeb Frowser |
&) [Taws Apphmtxm
Mainthiz PR {H=1407927662302
TEMa:n 52 PHUE=1407287 568302
I’Enamiﬂiqlﬂmﬁ 1407 9"'76\'\“_“}2

T:Etlai..éifijmﬁ 1407987
TErain2hfE PRL{E=1407287
TEMarnii R PR E=1407292 )
TEMaint 2 PER(B=1407927665302
TEra1n 2 PE H=1407257868302
| TEMarnfIEHPER{E=1407527662302 ‘
‘ﬁrrreami£¥£mm@—ﬂwamasﬂ_1.12 FRIEFEEFEAED~
FErnrezanSIEPE (H=1407387665302 FRTETLEFENNAT~:
| Hrnreadnfb 2 PN {E=1407987862302 FHAETLEFEMAT-
ETnreaanifiE PRI {B=1407987662302 FRIE T EFEMAT-
WEThreadn $ 52 PEN{E=1407087662302 THIEFLEFE AN~
| FETnreadnfiTE PE H=1407927662502 FRTETLEIE MM~
| T rnreaanttiE PEY E=1407087665302 FRIEFEETEMAT~:
| TErhreadni iR P E=1407987662302 FRTEFLEFEMA)~1
| Ernreaaniff2 PV E=-1407587662302 A TLEIEMAY-:
(TETnreadn T2 PRV E=1207927662302 FIETLETEMAT~:

EL Froblens, L Ser Console &2

\Adwini strator gD

| Lerminat

& 3-65 Ik AEIFER

{HAE{di FH InheritableThreadLocal 2875 B B — M )2, WR FLARERUSEMFER, F
ZEFKF InheritableThreadLocal FPA(ELEA T BBk, B4 T2 BRI (S S IH(E .

3.5 ARREEE

AFERNEC L F 58 BEATR 2T, 0] DK LUFT - 8O Zxd G b1 7% 11 3
fFStME, LRAESF ARRAITI, WRA RS, FoVEfZmnT LCEAEE, ik
LEHSPITHE . IMEF BRI E A, AR ME H T,
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Lock BY{sEFH

A TN B A 28 (] JavaS ' Lock XF S BESCBLIR A B9CR, i BL7E b S 7 fi .
ARTEHEERIMT 2 DEHLA:

O ReentrantLock ZERYfHFH .

O ReentrantReadWriteLock ZS A F .

4.1 {¥iJil ReentrantLock 3

1E Java Z 2k #2h, W] LL{#i ] synchronized X8 FR LML B Z B R4 B R, HE
JDK 1.5 i # hn T ReentrantLock 28t BBk B M FE IR R, H EHAEY BIhEE Lt ik
K, LinBAREGE . 2o EMEYEE, W H 76 H L synchronized B
R,

4.1.1 {#H ReentrantLock SLIEH : Mt 1

% 4k ReentrantLock 25 7E D fE b #H kb synchronized ¥ 22, HF 4 5L LL— 49125 1Y 72 5 7 f6)
FA4—F ReentrantLock ZEA{d A .

B A9 H ReentrantLockTest, fl|#E2E MyService.java, {3 :

package service;

import java.util.concurrent.locks.Lock;
import java.util.concurrent.locks.ReentrantLock;
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public class MyService {
private lLock lock = new ReentrantLock();
public void testMethod () {

lock.lock();
for (int i = 0; i < 5; i++) {
System.out.println ("ThreadName=" + Thread.currentThread () .getName ()

("4 (L 1))
}
lock.unlock () ;
}
}

i H ReentrantLock X141 lock() 73R, 1 unlock() 7 - BEHA
Bl #2 MyThread.java fCESUNF

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 () ;

}

}

1172 Run.java fURS 40T

package test;

import service.MyService;

import extthread.MyThread;

public class Run {

public static void main(String[] args) {
MyService service = new MyService();
MyThread al = new MyThread (service);
MyThread a2 = new MyThread (service);
MyThread a3 = new MyThread (service) ;
MyThread a4 = new MyThread (service);
MyThread a5 = new MyThread (service) ;
al.start();
a2.start ()
a3.start();
ad.start();
ab.start();
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FEFFIs T4 R M 4-1 s
BATIERRTE , MATRREITEN S 2 Sl Bt TR, Hofth
LR AT LAMRZEATEN . SRARATENR RO R /- HATED, POV AT R D
SFFABL, (B Z AT E I 2 BEALAY o

4.1.2 {#H ReentrantLock SLIIEZ : Mzt 2

A& FH #9595 H ConditionTestMoreMethod, 2§ MyService.java
(M EL U

package service;
import java.util.concurrent.locks.Lock;
import java.util.concurrent.locks.ReentrantLock;
public class MyService {
private Lock lock = new ReentrantLock();
public void methodA () {
try |
lock.lock():
System.out.println("methodA begin ThreadName="
+ Thread.currentThread() .getName() + " time="

ThreadName=Thread-0
ThreadName=Thread-0
‘ThreadName=Thread-0
ThreadName=Thread-0
ThreadName=Thread-4
(ThreadName=Thread-4
ThreadName=Thread-4
[ThreadName=Thread-4
IThreadName=Thread-4¢
hreadName=Thread-1
IThreadName=Thread-1
iThreadName=Thread-1
ThreadName=Thread-1
IThreadName=Thread-1
ThreadName=Thread-2
[ThreadName=Thread-2
[ThreadName=Thread-2
ThreadName=Thread-2
[ThreadName=Thread-2
ThreadName=Thread-3
ThreadName=Thread-3
ThreadName=Thread-3
ThreadName=Thread-3
ThreadN¥ame=Thread-3

U'-t-wNv't.h-bwk:r—ammwmo—ammmmwuumwm.-".g

+ System.currentTimeMillis());

Thread.sleep(5000);
System.out.println("methodA end ThreadName="
+ Thread.currentThread () .getName() + " time="
+ System.currentTimeMillis());
} catch (InterruptedException e) {
e.printStackTrace();
} finally ¢
lock.unlock() ;

}
public void methodB () {
try |
lock.lock();
System.out.println("methodB begin ThreadName="
+ Thread.currentThread() .getName() + " time="
+ System.currentTimeMillis());
Thread.sleep (5000) ;
System.out.println ("methodB end ThreadName="
+ Thread.currentThread() .getName() + " time="
+ System.currentTimeMillis());
} catch (InterruptedException e) {
e.printStackTrace();
} finally |
lock.unlock() ;

}
}

LRI 4-2 iR .

B 41 [FHEey
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‘_JJ Threadh java ¥

PE”

. package extthread: 1‘ K.
|
import service.MyService: ;1 import service.MyService;
l
public class Threadhi extends Thread ! !? public class Threadid extends Thread (
private NyService service; private NyService service:
public Threadk (MyService service) | Lly public Threadlid (HyService service) (
super () : H super ()
this.service = service: this.service = service;
) )
Birsert Lde I Brverrida
- public void run{) { | - public void run() |{
service.methodA () ; | service.methodi ()
) i )
y i } =
i -
Fii £l A s
B 4-2 SH—-HAEENA
S A RAEAIE N 4-3 Fim .
B TheesdB.juva 63 1 12) ThreadBB. java 53N s
B package excrnread: B package excthread: Al

import service.HyService:

public class ThreadB extends Thread {

private HMyService sarvi

public ThreadB (MyService service)
super ()
this.servies = service;

very 1ds

public void runi) (
service.methodB ()

)

{

& 4-3

% Run.java fREGA0F .

package test;
import
import
import

import
import

service.,MyService;
extthread.ThreadA;
extthread.ThreadAA;
extthread.ThreadB;
extthread.ThreadBB;
public class Run {
public static
MyService
ThreadA a
a.setName ("A") ;
a.start () ;
ThreadAA aa =
aa.setName ("AA") ;

service

/Jl), public class ThreadBB extends Thread (

import service.MyService:

private MyService service:

public ThreadBB(MyService service) (
super () ;

this.service = service;

Aoverrids
public void runf() {
service.methodB () :

)

AL RMA

void main(String[] args) throws InterruptedException {
new MyService();
new ThreadA (service);

new ThreadAA (service);
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aa.start();
Thread.sleep (100);
ThreadB b = new ThreadB (service);
b.setName ("B") ;
b.start ();
ThreadBB bb = new ThreadBB (service);
bb.setName ("BB") ;
bb.start ()
}
}

BIFET R NBER A 4-4 Fis.
MSEEG R, VA lock.lock() RIS FESEFFA T “XRUEMAS", HAL R HA %6
BB BRI B . WO FIE FH synchronized JeE 7 —4E, ZRFR 2 ) U AT Y .

methodB begin ThreadName=B time=1413945473859
methodB end ThreadName=B time=141394547885%9

r’a ethodB begin ThreacdName=BB time=1413945478859
: ethodB end ThreadName=BB time=141394548385%9

K 4-4 LIRS ETT

4.1.3 fEF Condition ST / BA]: (HIRFAIEZSHIR

X4 7 synchronized 5 wait() il notify()/notify ALl() 77 ¥ A 45 & 7] LA 52 90 25 7% / 3 %0 4
3\, 2K ReentrantLock t AT LUSEBLEREADIRE, (HFEFZ(EBIF Condition %14, Condition 252
7E IDKS i BAEAR , S TEA MR EME, HaneT S LMl mhee, e —
A~ Lock *J % HL i ] LA & £ 1~ Condition (BIXT R WIHRAR ) L@, LR R AT LATEME S E
i) Condition 1, M A A MEFEPEHBFEFTEARE T, FERBEELRRE EEMR N,

TEfd A notify()/notify All() J5 FEEATE RINE, BOHE A ALRFRER i VM BPLEER . (1
fé i} ReentrantLock 454 Condition 282 AJ LASEBLAT 1/ 445 A9 “yE#ME ", XA IhfER
R EEM, 10 HAE Condition 252 BRIAFR LAY

1Ml synchronized Bi4H 2 T3~ Lock X A —/~8—) Condition Xt4, Fif MLk
FEMEE — DX R H b RBRIFI notifyAl() i, 75 %558 HIITA i) WAITING 282, &
FHIEFEARL, 2 A Y KRR A,

Bl Java 5 H UseConditionWaitNotifyError, 3¢ MyService.java fti%F :

package service;

import java.util.concurrent.locks.Condition;
import java.util.concurrent.locks.Lock;
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import java.util.concurrent.locks.ReentrantLock;
public class MyService {
private Lock lock = new ReentrantLock();
private Condition condition = lock.newCondition();
public void await () {
try |
condition.await () ;
} catch (InterruptedException e) {
e.printStackTrace() ;

}
}

% ThreadA .java RS UNF

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.await () ;

}

}

% Run.java fRRS40F -

package test;

import service.MyService;

import extthread.ThreadA;

public class Run {

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

BIFETa R A 4-5 Fin.

| at java.util.concurrent. locks.ReencrantLock§Sync. tryRe lease (ReentrantLock. java: 127

at java.util.concurrent.locks.AbsctractQueuedidynchronizer.release (AbstractQueyedSynchronize
at jsva.util.concurrent. locks. dbstractQuevediynchronizer.fullyRelesase (AbstractQueuedSynchr]
at java.util.concurrent, locks. ibstractQueunedSynchronizer§ConditionCthject.avait (AbstractQud

at service.MyService.await (MyService. java: 14)
at extthread, Threadd.run (Threadl. java:16)

K45 HARH (RERHSNER)
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A 5% (5 BOR WERLAS B, AR I JE A ZBTE condition.await() 77 ¥ I F Z T i

FH lock.lock() USR] 25 Wit 2% -

B L PN z3_ok ) Java T H, 2& MyService.java fCAS AT

package service;
import java.util.concurrent.locks.Condition;
import java.util.concurrent.locks.ReentrantLock;
public class MyService {
private ReentrantLock lock = new ReentrantLock();
private Condition condition = lock.newCondition();
public void waitMethod() {
try |
lock.lock();
System.out.println("A");
condition.await () ;
System.out.println("B");
} catch (InterruptedException e) {
e.printStackTrace() ;
} finally ({
lock.unlock () ;
System.out.println(" #4BH&T! ");

}
}

BB TR WA 4-6 PR .

f’m HyThreadA java R
. package extthread;

package test;

import sesrvice.MyService:; #import service.MyService;|]

public class MyThreadA extends Thread { publie class Run {
public static void main(String{) args) {
MyService myService = new MyService();
MyThreadi a = new MyThreadA (myService);
a.atarc():

private MyService myService;

public MyThreada (MyService myService) {

superi();
this.myService = myService;

d0verrige

public void run() {
myService.waitMethod();

& 4-6 LBEMBTHMN

BF B4R A 4-7 s .

B 4-7 HATERFEE A
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TEFsH & h RATEI— A58 A, JEPEEEH T Condition X419 await() 771k, 24774k
ATES e Rt A T 2515 WAITING (R7Z5.

4.1.4 IERRfER Condition SEEIESF / AL
£17:35 H UseConditionWaitNotifyOK, J$ MyService.java fCESUNTF

package service;
import java.util.concurrent.locks.Condition;
import java.util.concurrent.locks.Lock;
import java.util.concurrent.locks.ReentrantLock;
public class MyService {
private Lock lock = new ReentrantLock();
public Condition condition = lock.newCondition () ;
public void await () {
try f
lock.lock();
System.out.println(" await B[f]§ " + System.currentTimeMillis()):;
condition.await () ;
} catch (InterruptedException e) {
e.printStackTrace();
} finally {
lock.unlock () ;

}
public void signal () {
try |
lock.lock() ;
System.out.println("signal B # " + System.currentTimeMillis());
condition.signal () ;
} finally |
lock.unlock() s

}
}

% ThreadA java fXAS 40 F

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.await ();
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% Run.java fCRS T

package test;

import service.MyService;

import extthread.ThreadA;

public class Run (

public static void main(String(] args) throws InterruptedException {
MyService service = new MyService();
ThreadA a = new ThreadA (service);
a.start();
Thread.sleep (3000);
service.signal();

}

}

IFiE T4 R 4-8 fiw.
N S BRAEA / 2 probtens
Object 2+1 1 wait() J7 ¥ 24 F Condition 211 | avareh i 8 1atasacszntss
await() FE < signalfT(8A1414548623953
Object 25H1() wait(long timeout) 777244 F Condition
1) await(long time, TimeUnit unit) /77
Object ZEH 1Y notify() J7Z:AH 24T Condition 21 signal() 77k
Object 251/ notifyAll() 74024 T Condition 2EH1#] signalAll() 75,

£ Tasks | @ Web Browser |

& 4-8 1EHizfT

4.1.5 {HFZ/ Condition SLCHLBAIERS AR © BIRFE

fii] 11 3 15 Fl— 4~ Condition X R L BLS5RF / ALK, H L Condition Xf 417 LI
#L4 . B4 —4 Condition Xf % HI £/~ Condition X Z7EH F_EA 4 X 5|92
B4 Java 3 H MustUseMoreCondition Error, 35 MyService.java {CFSUITF .

package service;
import java.util.concurrent.locks.Condition;
import java.util.concurrent.locks.Lock;
import java.util.concurrent.locks.ReentrantLock;
public class MyService |
private Lock lock = new ReentrantLock();
public Condition condition = lock.newCondition();
public void awaitA() {
try {
lock.lock () ;
System.out.println("begin awaitA B [E]# " + System.currentTimeMillis ()
+ " ThreadName=" + Thread.currentThread().getName());
condition.await();
System.out.println(" end awaitA B E# " + System.currentTimeMillis()
+ " ThreadName=" + Thread.currentThread().getName());
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} ecatch (InterruptedException e) {
e.printStackTrace();

} finally |
lock.unlock();

}
public void awaitB() {
try |
lock.lock () ;
System.out.println("begin awaitB & [f] 4 " + System.currentTimeMillis ()
+ " ThreadName=" + Thread.currentThread() .getName());
condition.await();
System.out.println(" end awaitB i [E]}% " + System.currentTimeMillis ()
+ " ThreadName=" + Thread.currentThread () .getName()):;
} catech (InterruptedException e) |
e.printStackTrace () ;
} finally |{
lock.unlock();

}
public void signalAll () {
try |
lock.lock ()
System.out.println(" signalAll B[} " + System.currentTimeMillis ()
+ " ThreadName=" + Thread.currentThread() .getName());
condition.signalAll();
} finally (
lock.unlock();

}
}

ThreadA java 1 ThreadB.java {0 a1 4-9 fw.

[J] ThreadB. java $2 .

{1 Threadd jave £2 [
. ! package extthread;

! package extthread;

g

-
import service.MyService: ] ’ import service.MyService:

© public c¢lass Threadl extends Thread { public class ThreadB extends Thread |(

private MyService service: private MyService service;

b S public ThreadA(MyService service) (
)10 super():
1 this.service = service;

public ThreadB (HyService service) |
super () :
this.service = service;
12 ) ]
14 foverride
5 public void run() {
/116 zervice.avaith():

fioverride
public void run() (
service.avaitB();

)

B 49 MAPLENRAL
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% Run.java RS UIF -

package test;

import service.MyService;
import extthread.ThreadA;
import extthread.ThreadB;
public class Run |

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

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

a.start();

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

b.start ();

Thread.sleep (3000);
service.signalAll();

BFIZ 7). KA A FI B #ROEMLER T, $2l &5 %0 th Q& 4-10 B

|5 Problems
Sterminateds Ron (3)
eoin avaicifT[8)411414549357171 ThreadName=4
lbegin awaitsBT[E1411414549357171 ThreadName=B
signalal1ff|8/%1414549360171 ThreadName=main
end awaitAfT|8[#11414549360171 ThreadName=A

end awaitBAT(8]411414549360171 Threadiame=B

I

8 4-10 £k A F1 B #p o s

G SR A B S S 2 R KT8 A KL BB X I LA A F £ Condition XTR T,
#ijE Condition X G i) LAMCEERR 738 2 k2, A B THRABFSITHME. ATLIEXTLR’

o, SRJG FEMemEds A h IR .

4.1.6 fEFZ Condition SLELBAIERHLEAE | IERRFEIE
fI|EE Java I H MustUseMoreCondition OK, 2§ MyService.java {8301

package service;

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

import java.util.concurrent.locks.ReentrantLock;
public class MyService {

private Lock lock = new ReentrantLock():;

public Condition conditionA = lock.newCondition();
public Condition conditionB = lock.newCondition();
public void awaitA() {
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try |

lock.lock();
System.out.println("begin awaitA Bf[El# " + System.currentTimeMillis ()

+ " ThreadName=" + Thread.currentThread().getName());

conditionA.await ()

System.out.println("

end awaitA i % " + System.currentTimeMillis ()
" ThreadName=" + Thread.currentThread().getName());

+
} catch (InterruptedException e) ({
e.printStackTrace():
} finally {
lock.unlock() ;

}
public void awaitB() {

try {
lock.lock () ;
System.out.println("begin awaitB B [@l} " + System.currentTimeMillis ()

+ " ThreadName=" + Thread.currentThread() .getName());

conditionB.await () ;

System.out.println ("

end awaitB B [6] 4 " + System.currentTimeMillis ()
+ " ThreadName=" + Thread.currentThread() .getName()) ;

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

} finally {
lock.unlock() ;

}
public void signalAll A() {

try |

lock.lock () ;
System.out.println(" signalAll AR [E % " + System.currentTimeMillis ()

+ " ThreadName=" + Thread.currentThread() .getName()) ;

conditionA.signalAll();

} finally {
lock.unlock() ;s

}
public void signalAll B() {

try

lock.lock();
System.out.println("™ signalAll BB E} " + System.currentTimeMillis ()

+ " ThreadName=" + Thread.currentThread().getName());
conditionB.signalAll () ;

} finally |
lock.unlock() ;
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% ThreadA java Fil ThreadB.java fCES AN 4-11 s,

‘J}Th:endA Java us

package exu:hread,

import service.lyService;
public class ThreadA extends Thread {
private HyService service;

public ThreadAd (MyService service) |
super ()
this.service = service;

nirrarride
public void run{) {
Fervice.awaitd():

)

1 package extthread:
import service.MyService:;
 public class ThreadB extends Thread ({
private HyService service:
public ThreadB (MyService service)
1.0 super ()
11 this.zervice = service;
1z )
14 Averride

- 1= public veoid run() {
1é service.awaitB()

{

A 4-11
%% Run.java fCRSANF -

package test;
import
import
import
public
public

MyService service =

ThreadA a = new ThreadA (service);

a.setName ("A") ;

a.start();

ThreadB b = new ThreadB (service);

b.setName ("B") ;

b.start();

Thread.sleep (3000);

service.signalAll A():

service.MyService;
extthread.ThreadA;
extthread.ThreadB;
class Run {

[——

BFiEfT)E,

static void main(String[] args)
new MyService();

T

throws InterruptedException {

HALRE A Bl 1, &6 SR HnE 4-12 P,

Signalill ABTI—I%J1414549480531 ThreadNane=main
end awaitAfT[8}1414549480531 Threadiame=4

& 4-12

L2 B 1A g
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I SE B AT AR, {dFH ReentrantLock Xf 42 7] LA MR RS € FI S UL AR, X RHEHEE
ATERARAT MY E 5.

4.1.7 ETHAFE HBEEN: —X—ZEFTE
BN A9 H ConditionTest, BI#JE MyService.java, fCRSUNTF :

package service;
import java.util.concurrent.locks.Condition;
import java.util.concurrent.locks.ReentrantLock;
public class MyService |
private ReentrantLock lock = new ReentrantLock();
private Condition condition = lock.newCondition():
private boolean hasvValue = false;
public void set () |
try |
lock.lock();
while (hasValue == true) |
condition.await ()
}
System.out.println(" fTH % ") ;
hasValue = true;
condition.signal();
} catch (InterruptedException e) {
e.printStackTrace() ;
} finally {
lock.unlock () ;

}
public void get () {
try |
lock.lock():
while (hasValue == false) |
condition.await();
}
System.out.println("fTHH & ");
hasValue = false;
condition.signal () ;
} catch (InterruptedException e) {
e.printStackTrace();
} finally {
lock.unlock () :

}
}

AL, WE 4-13 ik,
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)] MyThresdh jave 2

l package extthiread:

import sarvice MyService; | import service . MyService:
|
poblic class MyInreadA extends Thread ( public ciass MyThreadB extends Thread |
private MyService my3srvice; private MyService myService;

i
|
; ¥ public MyThreads MyService myService) |
i super ()

this.myService = myService;

?* public void run{) {

for (imt i = 0; 1 < Integer MAX VALUE; 1++)
mySexvice.get i)z

!

i

F 4-13 B

ia472 Runjava fUFS40F

package test;

import
import
import
public

service.MyService;
extthread.MyThreadA;
extthread.MyThreadB;
class Run {

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

3

{2 Problens v Tasks @

égg\luhd) Run (15)
HTEMk

TENY:
{TEN%
ATEDYx
TEN
| ATEN?y
fTENK

}
1

R T4 R unE 4-14 FiR .
B {# FH Condition X152, AINSCEIAS R TENRIRCR:

4.1.8 SONAT=E/ HEEEL: SWSETH
f1] 2 ¥ 19 W H ConditionTestManyToMany, #

ConditionTest 5 H ) ff A ¥ A8 7% & i 2] %7 51 H
ConditionTestManyToMany 7,

L MyService java 50 40F

& 4-14  ZEHATED

package service;

import java.util.concurrent.locks.Condition;
import java.util.concurrent.locks.ReentrantLock;
public class MyService {

private ReentrantLock lock = new ReentrantLock();



%48 Lock {UfEMA <+ 215

private Condition condition = lock.newCondition();
private boolean hasValue = false;
public void set () f{
try |
lock.lock() ;
while (hasValue == true)
System.out.println(" HH A k&L ") ;
condition.await ();
}
System.out.println (" fTH * ");
hasValue = true;
condition.signal();
} cateh (InterruptedException e) {
e.printStackTrace();
} finally {
lock.unlock () ;

}
public void get () |
try {
lock.lock() ;
while (hasValue == false) {
System.out.println (" HH & ek s ") ;
condition.await();
t
System.out.println (" fTE %« ") ;
hasValue = false;
condition.signal();
} catch (InterruptedException e) {
e.printStackTrace() ;
} finally {
lock.unlock () ;

}
}

TP Run.java fCH340F -

package test;
import service.MyService;
import extthread.MyThreadA;
import extthread.MyThreadB;
public class Run {
public static void main(String[] args) throws InterruptedException {
MyService service = new MyService();
MyThreadA[] threadA = new MyThreadA[10];
MyThreadB[] threadB = new MyThreadB[10];
for (int i = 0; i < 10; i++) {
threadA[i] = new MyThreadA (service);
threadB[i] = new MyThreadB (service) ;
threadA[i] .start () ;
threadB[i] .start();
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[# 4-15 HEERIE

FRAEES 3 2 1 notify ALL() feR 758, AT LA FH signal AL() J7¥5Rf. #% MyService.
java ZEh R kb signal() fUHS R signal AN &, FRFFAREIEMETT, BCERWME 4-16 Fin.

I G ATER H AT AR B, BT HIEILRE, BEERER T .

BRI G ITE " F CITED %7 AR A, B2 “AARE * x HELL” M “HH]
B oL IR E, A0HEHESITEN RSN, REERFPMH T —4
Condition Xf %, F454 signalALL() J5 ik e T A LR R, TR 4 M A4 2 F2 i A AT RE A2 )
%, PRIt HBLELEATED “ArlfEh e #ELE" B “H AR v L MBI T .

4.1.9 AFHSIFATH

PP HARA P B Lock 438 A" Fl R T8, A FBIFRR AR IRBU 4 I
J R R AR B T Sk 43 e i, BRSESR SE48 1 FIFO Jeaft S . e F8lat & —
PR A4 AL, RBESLRAF BN, FIA PR —BER R R R —E e B 88, X
AT AT BT ML R — HEA R, SRR T .

A4 Java T H Fair noFair_test, fl|# Servicejava 25, LN .

package service;
import java.util.concurrent.locks.ReentrantLock;
public class Service |{
private ReentrantLock lock;
public Service (boolean isFair) |
super () ;
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lock = new ReentrantLock (isFair);

}
public void serviceMethod() {

try |
lock.lock () ;
System.out.println ("ThreadName=" + Thread.currentThread() .getName ()
+ " REHE
} finally (

lock.unlock();
}

R
TENYY
HE RIS
e aRsRe R

P pRE——
BN - BIER A2 172 RunFairjava fS 40 F

package test.run;
import service.Service;
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public class RunFair {
public static void main(String[] args) throws InterruptedException {

final Service service = new Service (true);
Runnable runnable = new Runnable () {
@Override

public void run() {
System.out.println(" W %% " + Thread.currentThread () .getName ()

+ "EBATT ")
service.serviceMethod () ;

bi
Thread[] threadArray = new Thread[10]; Threaﬂdﬂama=Th;e_e/._cf05’§?$¥dii
for (int i = 0; i < 10; i++) { *%%Th”ead’lggT
i] = hread (runnable) ; *&%mtead‘q%‘q?
threadArray[i] = new Threa , KB Thread-21E17 T
} Threadiame=Thread- 135 158 F
for (int i = 0; i < 10; i++) { *é?érhread—aié:ﬁ$
; . K EEFE Thread-7IE1T |
threadArray[i].start (); TS Threan 6124F T
! KRR Thread-siB1T T
t KR Thread-51B4T T
} * R Thread-siBfT |
‘Threacﬂ\lame=Thread—4§*£?§=€iiﬁ

Eﬁéﬁ‘?ﬁ%ﬁﬂ lgl 4_ l 7 ﬁ)f‘ﬂi\' . ThreadName=Thread—23§f'§€ﬁE

ThreadName=Thr ead— 73158 &

TTENISSRIEAE R A PR, R A PO, |Tereadiane=Tharead- 7R E

ThreadName=Thread- b‘gﬁ?gfgg
=/, \ S0 A (1 2 42 iri ¥ . Threadiame=Thr ead- 53R 15

BIERARAFBEIAAYZ 4728 RunNotFairjava fURGAIT ;- iwesaiane-thzeaa e

Threadiame=Thread- S5~ {551 IE

package test.run;
import service.Service; v e
public class RunNotFair | 417 BATRTR
public static void main(String[] args) throws
InterruptedException {
final Service service = new Service (false);
Runnable runnable = new Runnable() {
@Override
public void run() {
System.out.println(" *% % " + Thread.currentThread () .getName ()
v ERFT M
service.serviceMethod () ;

bi

Thread[] threadArray = new Thread[10];

for (int i = 0; i < 10; i++) {
threadArray([i] = new Thread (runnable) ;

Thread- TT
} *ﬁ&ﬂx:ead-ﬁﬁ—f ) )
for (inmt i = 0; i < 10; i++) ( T g
threadArray([i].start(); K EFE Thread-

} Kk Thread-siBAT T
Threadene=Thresd—Bﬁ?§€tl.@
} Threadiame=Thread-334 158
} Threadiame=Thread- 134 (54l E
‘ThreadName=Thread-23% (58 F
Threadiame=Thread-93# (54l F

ﬁj%:igj?%%ﬁn [;x‘] 4-18 Fjl’-/j_‘—\- . Threadiame=Thread- 454 (58] E

ThreadName=Thread—'ﬁﬁ?$€ﬁE
FEAFH BT RIEA L RFFH, B start() B [Tecidine e Graie
ARSI K418 EF4EE
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4110 75i% getHoldCount(). getQueueLength() 1 getWaitQueuelLength() AT

AR A3 H lockMethodTest1 .
1) J5 % int getHoldCount() F 1 F S £ ifi 244 T 28 72 08 55 e Bt 1 A%, ot 2 R

lock() i U EL
B FRA test] ¥ package {1, AIH2 Servicejava, {LASANT :

package testl;
import java.util.concurrent.locks.ReentrantLock;

public class Service {
private ReentrantLock lock = new ReentrantLock():
public void serviceMethodl () {

try {

lock.lock():
System.out.println("serviceMethodl getHoldCount="

+ lock.getHoldCount ());
serviceMethod2 () ;
} finally ({
lock.unlock();

}
public void serviceMethod2 () {

try |
lock.lock()
System.out.println("serviceMethod2 getHoldCount="
+ lock.getHoldCount ()):
} finally {
lock.unlock () ;
}
}
}
72 Run.java {fCHSANT .

package testl;

public class Run {

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

v LS| e
/sezvicel\iethadl getHoldCount=1
serviceMethodZ getHoldCount=2

service.serviceMethodl () ;

}
>

FEFFIEAT45 AN 4-19 Ff7R o

2) J7#: int getQueueLength() ) 1E I J& & [A] 1F 4§
FEARIUIL BIE LR B T, Hhangs 5 DMRAR, | AR E BT await() T3k, IBRATEH
getQueueLength() ik JFiR MI{E R 4, ULHIA 4 PN R ESERF lock MIBEIT .

B 4-19 iafr45H



220

PSR 18191 5 MBI AE K B9 46 72 A1 Condition FZEFA

o+ Java SHEGHREBOER

BIER RN test2 H package £, BIEJE Service java, fLASUNT :

package test2;
import java.util.concurrent.locks.ReentrantLock;
public class Service {
public ReentrantLock lock = new ReentrantLock();
public void serviceMethodl () ({

try |

lock.lock() 7
System.out.println("ThreadName=" + Thread.currentThread() .getName ()

+ "HAFED ")
Thread.sleep (Integer.MAX VALUE) ;
} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace();
} finally {
lock.unlock() ;

}
}

f# 2 Run java RS UNF -

package test2;
public class Run {
public static void main(String[] args)
final Service service = new Servicel();
Runnable runnable = new Runnable () {
@Override
public void run() {
service.serviceMethodl () ;

throws InterruptedException {

}i

Thread[] threadArray = new Thread[10];

for (int i = 0; i < 10; i++) {
threadArray[i] = new Thread(runnable);

}

for (int i = 0; i < 10; i++) {
threadArray(i].start();

}

Thread.sleep (2000) ;
System.out.println(" H&E#: " + service.lock.getQueueLength() + " ZE%HARHEA ) ;

}
}

B T8 R A 4-20 Fs .
3) J7 int getWaitQueueLength(Condition condition) FJ{E

e

ThrcadNamefI'hread—D?‘&)\ﬁH:‘ .

TR, el S ERER, EANRERERET T[R4 condition
HEER: SEHFIWE!

X B ) await() 77 ¥, W 38 ] getWaitQueueLength(Condition

condition) 7R [ int {2 5. B 420 EfTER
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BIE & FR R test3 B package £, QIEZ Service java, fLAILIT :

package test3;
import java.util.concurrent.locks.Condition;
import java.util.concurrent.locks.ReentrantLock;
public class Service {
private ReentrantLock lock = new ReentrantLock();
private Condition newCondition = lock.newCondition();
public void waitMethod() {
try |
lock.lock();
newCondition.await () ;
} catch (InterruptedException e) {
e.printStackTrace();
} finally {
lock.unlock();
}
}
public void notityMethod() {
try |
lock.lock () ;
System.out.println(" & " + lock.getWaitQueueLength (newCondition)

+ " ANEBEEA%H newCondition) ;
newCondition.signal () ;
} finally {
lock.unlock () ;

}
}

A& Run java S H0F .

package test3;
public class Run {
public static void main(String[] args) throws InterruptedException {
final Service service = new Service();
Runnable runnable = new Runnable() {
@0verride
public void run() {
service.waitMethod() ;

bi

Thread[] threadArray = new Thread[10];

for (int i = 0; i < 10; i++) {
threadArray[i] = new Thread (runnable);

}

for (int i = 0; i < 10; i++) {
threadArray[i].start();

}

Thread.sleep(2000) ;

service.notityMethod() ;

}
}

BRI BT8R mE 4-21 i,
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4111 75i%hasQueuedThread(). hasQueuedThreads() 1 hasWaiters() Bz

B A9 H lockMethodTest2
1) 77 boolean hasQueuedThread(Thread thread) (I/E FH2 A )45 i IOLRFE 75 IEAE 2515

J7# boolean hasQueuedThreads() HI1F H R ) 2 6 A LB IEFE SRR BUL B .
BIEE A FRN test] 1Y package f1, A Servicejava, fUFHANT :

package testl;
import java.util.concurrent.locks.Condition;
import java.util.concurrent.locks.ReentrantLock;
public class Service |
public ReentrantLock lock = new ReentrantLock();
public Condition newCondition = lock.newCondition();
public void waitMethod() {
try |
lock.lock();
Thread.sleep (Integer.MAX VALUE) ;
} catch (InterruptedException e) {
e.printStackTrace();
} finally {
lock.unlock () ;

}
1

BIEE Run.java {CFSANT -

package testl;
public class Run |
public static void main(String[] args) throws InterruptedException {
final Service service = new Service();
Runnable runnable = new Runnable() {
@Override
public void run() {
service.waitMethod () ;

bi

Thread threadA = new Thread (runnable);

threadA.start () ;

Thread.sleep(500) ;

Thread threadB = new Thread (runnable) ;

threadB.start () ;

Thread.sleep (500) ;
System.out.println(service.lock.hasQueuedThread (threada)) ;
System.out.println(service.lock.hasQueuedThread (threadB)) ;
System.out.println(service.lock.hasQueuedThreads());
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TR Ef T4 B 4-22 frs o
2) J7# boolean hasWaiters(Condition condition) FfEF /&

AR A 2R AR A 515 5 I B A 56 condition 2514 Bt -
£ 5 44 FR M test2 f) package fi1, A1 4 2 Service. i

java, fUF4NF ik

package test2;
import java.util.concurrent.locks.Condition;
import java.util.concurrent.locks.ReentrantLock;

public class Service {
private ReentrantLock lock = new ReentrantLock();
private Condition newCondition = lock.newCondition();
public void waitMethod() {
try |
lock.lock () ;
newCondition.await () ;
} catch (InterruptedException e) {
e.printStackTrace () ;
} finally ({
lock.unlock () ;

° Problems v Tasks| @ Web Browser C)
i

}

1

public void notityMethod() {

try |
lock.lock () ;
System.out.println (" H¥ H A& EA%4 newCondition? "

+ lock.hasWaiters (newCondition) + " &EHE L2 »
+ lock.getWaitQueueLength (newCondition));
newCondition.signal();
} finally {
lock.unlock() ¢

}
}

B2 Run java fCASUNT

package test2;
public class Run |
public static void main(String[] args) throws InterruptedException
final Service service = new Service();
Runnable runnable = new Runnable () {
@Override
public void run() {
service.waitMethod () ;

bi
Thread[] threadArray = new Thread[10];

for (int i = 0; i < 10; i++) {
threadArray[i] = new Thread (runnable);
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for (int i = 0; i < 10; i++) {
threadArray([i] .start ()

}
Thread.sleep (2000) ;
service.notityMethod () ;

TR EATE K 4-23 s

F 4-23 sfraER

4.1.12 J5i%kisFair(). isHeldByCurrentThread() #isLocked() HIMAE

B 5 H lockMethodTest3
1) J7i boolean isFair() f1E FHS2 A WA A48,
BIEZFR N test] 1Y package f1, fEEZE Service.java, RFSANT .

package testl;
import java.util.concurrent.locks.ReentrantLock;
public class Service {
private ReentrantLock lock;
public Service (boolean isFair) |
super () ;
lock = new ReentrantLock(isFair) ;
}
public void serviceMethod() {
try {
lock.lock():
System.out.println (" AF4FEMW: " + lock.isFair()):;
} finally {
lock.unlock() ;

}
}

A Run.java {CASHNT :

package testl;
public class Run {
public static void main(String[] args) throws InterruptedException |{

final Service servicel = new Service (true);
Runnable runnable = new Runnable () ({
@Override

public void run() {
servicel.serviceMethod () ;
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bi
Thread thread = new Thread (runnable);

thread.start();

final Service service2 = new Service (false);
runnable = new Runnable () {
@Override

public void run() {
service2.serviceMethod () ;

b
thread = new Thread (runnable);

thread.start () ;

} E?ﬁf*&: true
FHIFN: false

}

FIFIEIT45 R AN 4-24 F7R . 424 EFEEE
TEERIAMHE LT, ReentrantLock 25 FH 2 AR F481

2) 77 boolean isHeldByCurrentThread() F4E F & i) 24 ALk /2 B AR I B E o
BN FRN test2 i package £, A Servicejava, LA :

package test2;
import java.util.concurrent.locks.ReentrantLock;
public class Service
private ReentrantLock lock;
public Service (boolean isFair) ({
super () ;
lock = new ReentrantLock (isFair);
}
public void serviceMethod() {
try (
System.out.println(lock.isHeldByCurrentThread()):;
lock.lock ()
System.out.println(lock.isHeldByCurrentThread());
} finally {
lock.unlock() ;

1
}

B EJ Run.java fCASUNTF ;

package test2;
public class Run {
public static void main(String[] args) throws InterruptedException {

final Service servicel = new Service (true);
Runnable runnable = new Runnable () {
@Override

public void run() {
servicel.serviceMethod () ;

}i
Thread thread = new Thread (runnable) ;
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thread.start () ;

}
}

FEFIsfras R 4-25 Frs .
3) J5ik boolean isLocked() i/ FH /2 A i it 8 i 2 75 AT &

S YV S S
BIE PR A test3 1Y package £, & Servicejava, fLASUNIT:

package test3;
import java.util.concurrent.locks.ReentrantLock;
public class Service {
private ReentrantLock lock;
public Service (boolean isFair) ({
super () ;
lock = new ReentrantLock(isFair);
}
public void serviceMethod() {
try |
System.out.println(lock.isLocked())
lock.lock();
System.out.println(lock.isLocked()) :
} finally {
lock.unlock() ;
}
}
J

B3 Run.java fCASUNF .

package test3;
public class Run |
public static void main(String[] args) throws InterruptedException {
final Service servicel = new Service (true);
Runnable runnable = new Runnable () {
@Override
public void run() {
servicel.serviceMethod() ;
}
bi
Thread thread = new Thread (runnable);
thread.start ()

1
}

PRI ia 745 B 4-26 Fim . & 4-26 BIT4EH

4.1.13 7J3i% lockinterruptibly(). tryLock() # tryLock(long timeout, TimeUnit unit)
AL,
1) J7# void lockInterruptibly() BI/E & . WA M aTL R g by, NIRRT,
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L 250k v 7 ) B
A A 939 H lockInterruptibly Testl, 2§ MyService.java fCAS AT

package service;
import java.util.concurrent.locks.Condition;
import java.util.concurrent.locks.ReentrantLock;
public class MyService {
public ReentrantLock lock = new ReentrantLock();
private Condition condition = lock.newCondition():;
public void waitMethod () {
try |
lock.lock();
System.out

0o 227

.println("lock begin " + Thread.currentThread().getName());

for (int i = 0; i < Integer.MAX VALUE / 10; i++) {
String newString = new String();
Math.random() ;

}

System.out

.println("lock end " + Thread.currentThread () .getName()) ;

} finally {
if (lock.isHeldByCurrentThread()) {
lock.unlock() ;

}
}

2 Run.java fURS 40T -

package test;
import service.MyService;
public class Run {
public static void main(String[] args) throws InterruptedException ({
final MyService service = new MyService();
Runnable runnableRef = new Runnable () {
@Override
public void run() {
service.waitMethod() ;

b

Thread threadA = new Thread (runnableRef) ;
threadA.setName ("A") ;

threadA.start () ;

Thread.sleep (500) ;

Thread threadB = new Thread (runnableRef) ;
threadB.setName ("B") ;

threadB.start () ;

threadB. interrupt () ; / #THR1IE
System.out.println("main end!") ;



228 .+ Java SEREREZOEAR

B HRRE, A, BERRIEWSHR, ALK, BFsfraiRmeE 4-27 Fix,

I I 55 36 4 FH A9 92 Lock() 7k, BEHAZAE B # interrupt 187 17,
AR APHAT lock() WAL H, EH T,

W AE H lockInterruptibly J7 ¥k 23 At A 45 R Vg ?

lock kegin B

BRI A9 H lockinterruptibly Test2, ##55 H lockInterruptiblyTest] ~ |*°=* =2 ®
Hh ) A R GRS &2 il 1) lockInterruptibly Test2 T H #7, #52& MyService.java
rRIEA S “lockdock()”; ZERE “lock.lockInterruptibly();” o

FEFFB T4 R ANE 4-28 F7R

& 4-27 BITHR

catch~!

iﬁfisﬁfk

iava.lang. Intelruptedecn tion

nt bly{AbstractQueued
({Reentranclock.java:312}

& 4-28 £ B # RTS8 A lockInterruptibly 5 ¥4 55

2) Ji¥: boolean tryLock() IR, (AETE IR i@ R0 —MNERB IR T, 4
RBUZ B -
Bl 0T H tryLockTest, 2§ MyService.java fCAS 41T

package service;
import java.util.concurrent.locks.ReentrantLock;
public class MyService {
public ReentrantLock lock = new ReentrantLock() ;
public void waitMethod() {
if (lock.tryLock()) {
System.out.println(Thread.currentThread () .getName () + " #H#&4 ") ;
} else ({
System.out.println(Thread.currentThread() .getName () + " ¥ HHKEH ") ;

}
}

BT AT

package test;
import service.MyService;
public class Run |
public static void main(String[] args) throws InterruptedException {
final MyService service = new MyService();
Runnable runnableRef = new Runnable () {
@Override
public void run() {
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service.waitMethod();

i

Thread threadA = new Thread (runnableRef);
threadA.setName ("A") ;

threadA.start ()

Thread threadB = new Thread (runnableRef);
threadB.setName ("B") ;

threadB.start();

B stiras R 4-29 Fis .

Iis
lee

3 ) J5#: boolean tryLock(long timeout, TimeUnit unit) F9YER, WNRBIEELS EZ R

[BI &R #0 — M ERRRORRE, HYRTERBRARR W, NBRBUZIE .
A A9 H tryLock_param, 2§ MyService.java {5 40F

package service;

import java.util.concurrent.TimeUnit;

import java.util.concurrent.locks.ReentrantLock;
public class MyService {

public ReentrantLock lock = new ReentrantLock();
public void waitMethod() {

try |
if (lock.tryLock (3, TimeUnit.SECONDS)) {
System.out.println (" " + Thread.currentThread () .getName ()
+ "HKEHHEE: " + System.currentTimeMillis());
Thread.sleep (10000) ;
} else ({
System.out.println (" " + Thread.currentThread() .getName ()
+ " RAEREH "),

}
} catch (InterruptedException e) {
e.printStackTrace();
} finally ({
if (lock.isHeldByCurrentThread()) {
lock.unlock () ;

}
}

21725 Run2.java {3 ANF .

package test;
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import service.MyService;
public class Run {
public static void main(String[] args) throws InterruptedException {
final MyService service = new MyService();
Runnable runnableRef = new Runnable() {
@Override
public void run() |
System.out.println (Thread.currentThread() .getName ()
+ " i/l waitMethod B [f]: " + System.currentTimeMillis());:

service.waitMethod () ;

bi
Thread threadA = new Thread (runnableRef);
threadA.setName ("A") ;
threadA.start();
Thread threadB = new Thread (runnableRef) ;
threadB.setName ("B") ;
threadB.start();
}
1

FEFF B T4 R I 4-30 Frm .

ﬁumm-uzbhn 29) [Javs Appli
[slﬁﬁﬁwuwo:mﬂlé] 1416022842918
hu@ﬁﬁualtMethodﬂTr] 1416022842918
i 2R HIAINTE) : 1418022842028
SRBAGH

8 4-30 £ B R RIS

4.1.14 73i% awaitUninterruptibly() F9{&F8
A1) i 2 Fx A awaitUninterruptiblyTest 1 f35 H , 2§ Service.java {CASANT -

package service;
import java.util.concurrent.locks.Condition;
import java.util.concurrent.locks.ReentrantLock;
public class Service {
pPrivate ReentrantLock lock = new ReentrantLock();
private Condition condition = lock.newCondition();
public void testMethod() |
try |
lock.lock()
System.out.println("wait begin");
condition.await () ;
System.out.println("wait end") ;
} catch (InterruptedException e) |
e.printStackTrace() ;
System.out.println ("catch");
} finally {
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lock.unlock () ;

}
}

2R FE2 MyThread java {CASANF

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.testMethod () ;

}

}

1472 Run.java fCHBANF -

package test;
import service.Service;
import extthread.MyThread;
public class Run |
public static void main (String[] args) |
try |
Service service = new Service();
MyThread myThread = new MyThread (service);
myThread.start ()
Thread.sleep (3000);
myThread.interrupt();
} catch (InterruptedException e) ({
e.printStackTrace()
}
}
}

BIFEiTE Ry, XEEFHE., SCRmAE 4-31 i,

gg_rrgn.-ggg;1

java.lang.InterruptedException
catch

M 4-31 BFSETHIRR

B EEI L I A9 35 H awaitUninterruptiblyTest 2, # awaitUninterruptibly Test 1 35 H = (1) Jif
£ java 255 %] awaitUninterruptiblyTest 2 7.
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BB Service java {CAEANT :

package service;
import java.util.concurrent.locks.Condition;
import java.util.concurrent.locks.ReentrantLock;
public class Service {
private ReentrantLock lock = new ReentrantLock();
private Condition condition = lock.newCondition():
public void testMethod() |
try |
lock.lock();
System.out.println("wait begin");
condition.awaitUninterruptibly();
System.out.println("wait end") ;
} finally ({
lock.unlock();

}
}

BFFEAT R RIBOR NP 4-32 Bi7R. e —

4.1.15 75i% awaitUntil() B9
g FH #4975 B awaitUntilTest, PR FEZEAIBU0E 4-33 fis.

(3] MyThreadh. javs 53 -
package extthread;

. package extthread; = ;l

import service.Sexvice: 3 import service.3Service;

'

5 public class MyThreadh extends Thread { S public class MyThreadB extends Thread {

private Service ssrvice; private Service service:

public MyThreadB (Sexrvice service) {

public MyThreada (Service service) |

saper () super();
this.service = service; 13 this.service = service;
¥ < )
4 Aovarrigs : d0verrice
= public woid run() { =1 5 pablic void run() {

aervice.notifyMethod():

service.waitMachod() s

} }

E 4-33  FRAEANR

2 Service.java {CAZANF

package service;

import java.util.Calendar;

import java.util.concurrent.locks.Condition;
import java.util.concurrent.locks.ReentrantLock;
public class Service {

private ReentrantLock lock = new ReentrantLock();
private Condition condition = lock.newCondition();
public void waitMethod() {
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try |
Calendar calendarRef = Calendar.getInstance();

calendarRef.add (Calendar.SECOND, 10);
lock.lock();

System.out
.println("wait begin timer=" + System.currentTimeMillis()):

condition.awaitUntil (calendarRef.getTime());
System.out
.println("wait end timer=" + System.currentTimeMillis());
} catch (InterruptedException e) {
e.printStackTrace () ;
} finally {
lock.unlock()
}
}
public void notifyMethod() {
try |
Calendar calendarRef = Calendar.getInstance();
calendarRef.add(Calendar.SECOND, 10);
lock.lock();
System.out
.println("notify begin timer=" + System.currentTimeMillis());
condition.signalAll();
System.out
.println("notify end timer=" + System.currentTimeMillis()):;
} finally {
lock.unlock () ;

1
}

#8472 Runl java /SRS 0T

package test;
import service.Service;
import extthread.MyThreadA;
import extthread.MyThreadB;
public class Runl {
public static void main(String[] args) throws InterruptedException |
| Service service = new Service();
MyThreadA myThreadA = new MyThreadA (service);
myThreadA.start () ;

}
}

BB 7/ MRCR I 4-34 iR, 1815525032784
&ait end timer=1415519022785
A1)7#32 1726 Run2 java fCASANF .

package test;
import service.Service; N =
import extthread.MyThreadA; B4 WBEH SRR T
import extthread.MyThreadB;
public class Run2 {
public static void main(String[] args) throws InterruptedException {

Service service = new Service();
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MyThreadA myThreadA = new MyThreadA (service);
myThreadA.start();
Thread.sleep (2000) ;
MyThreadB myThreadB
myThreadB.start () ;
} % Problems | &7 Tasks | & #eb Brows
} {terminsted> RunZ ﬁmw c }_%-_—4 *
[ e — walt begin timer=1415519167478
ﬁﬁjﬂ?j‘fé%ﬂ%ﬁu[&] 4-35 ijmo notify begin timer=1415519169458
notify end timer=14155191694S8

ﬁﬁﬁﬁ?ﬁﬁ?ﬁ?%fﬁﬂq‘fﬁ]ﬂﬁﬁﬁ, ﬂumﬁﬁi"%ﬁ% fwaitc end timer=1415519169452
ﬁﬁ.t&@:

4.1.16 {$FH Condition SLIIRFHIT
{#i FH Condition %F42 0] LAXFLRFEEAT B9V 55 264 THE P HL A
B S FH 90 condition123, 2 Fjava AN

new MyThreadB (service);

Il

A 4-35 2 FLiG AL LR AR P e i

package finaltools;
public class F |
volatile public static int nextPrintWho = 1;

}
B8z 172 Run java {RFSANF .

package test.run;
import java.util.concurrent.locks.Condition;
import java.util.concurrent.locks.ReentrantLock;
public class Run |
volatile private static int nextPrintWho = 1;
private static ReentrantLock lock = new ReentrantLock();
final private static Condition conditionA = lock.newCondition();
final private static Condition conditionB = lock.newCondition():
final private static Condition conditionC = lock.newCondition();
public static void main(String[] args) {
Thread threadA = new Thread() |
public void run() {
try |
lock.lock () :
while (nextPrintWho != 1) {
conditionA.await();
}
for (int i = 0; i < 3; i++) {
System.out.println("ThreadA " + (i + 1))
}
nextPrintWho = 2;
conditionB.signalAll();
} catch (InterruptedException e) {
e.printStackTrace();
} finally {
lock.unlock();
}



}i
Thread threadB = new Thread() {
public void run() {
try {
lock.lock ()
while (nextPrintWho != 2) {
conditionB.await () ;
}
for (int i = 0; 1 < 3; i++) {

48 Lock BUEMA > 235

System.out.println ("ThreadB " + (i + 1));

}
nextPrintWho = 3;
conditionC.signalAll () ;

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

} finally ({
lock.unlock () ;

}i
Thread threadC = new Thread() {
public void run() {
try {
lock.lock()
while (nextPrintWho != 3) {
conditionC.await () s
}
for (int i = 0; 1 < 3; i++) {
System.out.println("ThreadC " +
}
nextPrintWho = 1;
conditionA.signalAll();
} cateh (InterruptedException e) {
e.printStackTrace();
} finally {
lock.unlock() ;

bi

Thread[] aArray = new Thread[5];

Thread[] bArray = new Thread[5];

Thread[] cArray = new Thread[5];

for (int i = 0; 1 < 5; i++) {
aArray[i] = new Thread(threadd);
bArray[i] = new Thread (threadB) ;
cArray[i] = new Thread (threadC) ;
aArrayl[i].start();
bArray[i].start():
cArray[i] .start();

TR Z T4 A 4-36 T .

(1 + 1));

Threadd
Threadl
Threadd
ThreadB
ThreadB
ThreadB
ThreadC
ThreadC
ThreadC
Threadd
Threadl
Threadd
ThreadB
Threadb
(Threadb
ThreadC
ThreadC
ThreadC
Threadl
Threadl
Threadd
ThreadB
ThreadB
ThreadB
ThreadC
ThreadC
ThreadC
Threadl
Threadl
Threadi
ThreadB
ThreadB

‘]; readR

WO WONHGRN R WN RGN R WORNEON R WN R WR e W W N e

B 4-36  HRIFHTER
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4.2 {f§i ] ReentrantReadWriteLock 2%

% ReentrantLock B A 5¢ & H JF HE M 9 2 %, BI[E —6f 6] H A — & B AE AT
ReentrantLock.lock() 77 ¥ J& Tl AT 55 . X FEMCE SRARIE T SC ] AF B & 2, HAK
FHIRAEFEM T, BT L7 IDK & fit T — Ff i 5 8 ReentrantReadWriteLock 2, i
AErTLUmPE 808, EREATERESHAZRY LY, E2aUHEHES 8
ReentrantReadWriteLock K42 i% /7 kA2 f T EL .

EEHFRR AP, — SRR, BRI B EEEREMK
BT, tfHbei. RV ESZEAE R, ESSEMERF, B8SEMEF. KR
A A Thread #4175 ALRAERT, SHFTERBURIEN Z 4> Thread # AT LAIRBGEAS, MiiT5E A
$RYER Thread SA EARIE 815 A RBHEATE A#RYE. ENZA Thread ] LARIB HEF T2 BERAE
{ER ] — i 2 2 fe i —A Thread #1475 A$#4F .

4.2.1 & ReentrantReadWriteLock A9 : iEiEHE
A7 Java 11 H ReadWriteLockBeginl, 2 Service.java {CA3UIF

package service;

import java.util.concurrent.locks.ReentrantReadWriteLock;

public class Service {

private ReentrantReadWriteLock lock = new ReentrantReadWriteLock();
public void read() {

try
try |
lock.readLock() .lock();
System.out.println(" % #E4 " + Thread.currentThread () .getName ()
+ " " + System.currentTimeMillis());
Thread.sleep (10000);
} finally |

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

1
}

PRSI 4-37 FR .
XA Run.java fCASHNF .

package test;

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") ;

ThreadB b = new ThreadB (service);

b.setName ("B") ;
a.start ()
b.start ()

$4E Lock fIEMA «¢ 237

5 dimport service,Jervice;
% public class Threadd extends Thread (
private Service service;

public Threadl(Service service) (

package extthread;

import service.Service:

i publio class ThreadB extends Thread {

private 3ervice service;

public ThreadB (Service service) (

super ()
this.service = service;

super ()
this.service = service:;
)

fovere ide
public void run(] {
service.read();

14 Arerr e
e L & public void run()
service.read();

¥ ¥

& 4-37 PAPLRERMAL
P iafT /e EE R K 4-38 Bk .

| Sterminat ave
REiEH L 1414899784531

E1SiE4E 1414899784531

K 4-38 BITHR

MG R TENRIBERE, PINERRLFRIET#EA lock() 7755 I HACHD . UERHZE I (d Fl
T lock.readLock() BEBIRT LMERRRIFBITALR, AFENERBRRINHAT lock() 7715 B9,

4.2.2 2k ReentrantReadWriteLock B9 : BEEEH&F

R & Java Tl H ReadWriteLockBegin2, ¥ ReadWriteLockBeginl H1 [ i 47 W /L HS & 41 5|
T H ReadWriteLockBegin2 1,
T MK Service java IS AN

package service;
import java.util.concurrent.locks.ReentrantReadWriteLock;
public class Service {
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L J

private ReentrantReadWriteLock lock = new ReentrantReadWriteLock();

public void write() {

try {
try |
lock.writeLock() .lock():
System.out.println (" %% 54 " + Thread.currentThread().getName ()

+ " " + System.currentTimeMillis());

Thread.sleep (10000) ;
} finally {
lock.writeLock () .unlock ()
}
} catch (InterruptedException e) {
e.printStackTrace():

—

FEFE1TE S R A 4-39 Fis.

15 Problens | i Tasks
Werminatads | Tsva Appl
FEG S EI L 1414895578671
%G S e 1414859888671

K 4-39 EfTHER
S A lockwriteLock() I38CR B2 7] — A1) AR idF— AR T lock() s IS

4.2.3 & ReentrantReadWriteLock HIfEF : iIE5 B/
] Java 71 H ReadWriteLockBegin3, #f ReadWriteLockBegin2 H () fif A TR 18 7% & i 5|

I H ReadWriteLockBegin3 1.
2k Service.java fURS AN

package service;
import java.util.concurrent.locks.ReentrantReadWriteLock;

public class Service {
private ReentrantReadWriteLock lock = new ReentrantReadWriteLock () ;
public void read() {
try |
try {

lock.readLock() .lock () ;
System.out.println (" &4 " + Thread.currentThread () .getName ()

+ " " + System.currentTimeMillis());
Thread.sleep (10000) ;
} finally ({
lock.readLock () .unlock() ;
}
} catch (InterruptedException e) {
e.printStackTrace () ;

}
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public void write() {

try {
try
lock.writeLock () .lock();
System.out.println(" 54 " + Thread.currentThread () .getName ()
+ " " + System.currentTimeMillis());
Thread.sleep(10000) ;
} finally {

lock.writeLock () .unlock () ;
}
} catech (InterruptedException e) {
e.printStackTrace();

}
}

12172 Run.java fUIS AN F -

package test;
import service.Service;
import extthread.Threada;
import extthread.ThreadB;
public class Run {
public static void main(String[] args) throws InterruptedException {
Service service = new Service();
ThreadA a = new ThreadA (service);
a.setName ("A") ;
a.start();
Thread.sleep (1000) ;
ThreadB b = new ThreadB (service);
b.setName ("B") ;
b.start();

FEFFIEATIR IS5 R AN 1E 4-40 FfR

B 4-40 BITHER

UESCH U “EE” BERERE, MHEHF—mEil “Si” SERREFR,
AP AEEH L “HEE" B, sREF.

4.2.4 32K ReentrantReadWriteLock I : BiZER

B Java 7 H ReadWriteLockBegin4, ¥ ReadWriteLockBegin3 H [ iF 45 W A4 1% 42 41 5]
T H ReadWriteLockBegind 7.,

P GEFTE Runjava fARS B AN T
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package test;

import service.Service;

import extthread.ThreadA;

import extthread.ThreadB;

public class Run |

public static void main (String[] args) throws InterruptedException {
Service service = new Service();
ThreadB b = new ThreadB (service);
b.setName ("B") ;
b.start ()
Thread.sleep (1000) ;
ThreadA a = new ThreadA (service);
a.setName ("A") ;
a.start ()

}

1

BIFEIT RS R A 4-41 P,

MFERI G TPITENESRAF, “FiE” #IERRERM.
EET. YHET M OCSE” ARERE; TOERET RREN, EEFRM.

4.3 ARk

AFRFEI LT, EARTEREL LA Lock 1485 synchronized &4 7 B,
il HH BA i RE T Bt 2 synchronized FF AN BA 1., 7E% 3 IE&BF, Lock /& synchronized
KEEF BT, 48 Lock 4 By T2 3 3 R h AR M SCBUR B, 763 R rh K& a2 b
HT Lock # FE R [E 2 (A EE 7 X
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ERTEE Timer

sE i /RIS BEAE B B I & AU A4 2, FE AN Android £ R . %€ B RIME 55 DB AE
Java P B ELE Timer X%, EEATEAZEBRN T TR, FrilemARsy
REEAAER KRHKRY . EAETEERERNTHRARL:

Q Gnfey S B4 E B [ HATAE S5

Q bnfar s B AR E S BT AE S5 o

X A E R T 9 B TR AR 4

5.1 EN2Y Timer HIfli

£ JIDK FE Timer K FZE AT RIEF TG, iR E B BRI T R —/ME
55 o Timer ZEJ7 IR 5-1 s,

Timer Z5 (1) EEAE BRI B IHRIES, (HE$ES5MAHZ TimerTask 25, 24540
’l 5-2 ffim o

PATHRIMESS S E A TimerTask #1389, B} TimerTask & — /Mg,

16 P E PN A e S5 RES A XN .

5.1.1 J3i% schedule (TimerTask task, Date time ) B9z
2 W VE RS E 00 H 3T — R —1F %5
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prislie statio weid main(Stringli args) |

ey = pew Timex():

java.util

iF i
tion thresd

subsaquent
@ sdhedulu TinerTask task, Long delay) wmd

it schedulo TimerTask Lask, Date firstTine, long period) void

9 ceheduls TinerTask task, Long delay long periad)  vaid
duleAtFavedRate TimerTask Lask, Date firstTine, long period) = vaid
3 schedulePixedRate TimerTask task, lome delsy, long paviod) ~ vord

s reString()  String public ab
o owaitl)  woid - Bl et extends
implemen
i vait (long Limeout]  void
i waitflong timeout, int nemss)  woid

o lowncal ()1 void =/ Tiner <
; als Dbject oby)  boslean . ?é TlmerTask

duled on it (Class<7?

thod of s ot Jawg. lang, Object
guar antoss ;

cution thet

L java.util. TimerTask

eheduleinesTusk tatk,, Datetine) . void ~ Tis Fﬁﬁﬂ%mﬂgﬁﬂ

B Timer FHAH—IMMITHEENTHES.

[% 5-1 2 Timer 1) )7 51 3 [® 5-2 2% TimerTask JSHHCHI{E B

1. PUTESHIRS BT HRIRIE): EARRHITAIER
QI A5 H timerTest1, )& Runl java LS HNT

package test;
import java.text.ParseException;
import java.text.SimpleDateFormat;
import java.util.Date;
import java.util.Timer;
import java.util.TimerTask;
public class Runl {
private static Timer timer = new Timer ();
static public class MyTask extends TimerTask {
@Override
public void run() {

System.out.println (" Z47T! HE4: " + new Date()):

}
}
public static void main(String[] args) {
try |
MyTask task = new MyTask() ;
SimpleDateFormat sdf = new SimpleDateFormat ("yyyy-MM-dd HH:mm:ss");
String dateString = "2014-10-12 11:55:00";
Date dateRef = sdf.parse(dateString);
System.out.println (" F/F & E: " + dateRef.tokocateString () + " YTH . *
+ new Date () .tobocateString());
timer.schedule (task, dateRef);
} catch (ParseException e) {
e.printStackTrace () ;
}
}

}

RIF BT g R K 5-3 iR,
% BRPATRE T, EHBRERRL, BaeRise, B4
TEQIE Timer XT4HF, JDK AL ANT .

= BRI ?
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nqgﬁgmm:wmjumgisz&ﬁmﬂﬁm

cation] C:\Frogram Files\( %86}
2014 10-12 11:55:00 5§ﬁﬁllal 2014-10-12 11:54:20

B 5-3 BITER

public Timer () {
this ("Timer-" + serialNumber());
}

WA 35 77 2 VR R S A T A3 T s

public Timer (String name) {
thread.setName (name) ;
thread.start();

}

AT LA, RS Timer 8L 28— RTOLRE, X AHUE h L T

AR, E—HEEBT.
F—RER G Y Timer BURSFHEFR . Fi Java 2§ Runl TimerIsDaemon.java, fCRSUNT .

package test;
import java.text.ParseException;
import java.text.SimpleDateFormat;
import java.util.Date;
import java.util.Timer;
import java.util.TimerTask;
public class RunlTimerIsDaemon {
private static Timer timer = new Timer (true);
static public class MyTask extends TimerTask {
@Override
public void run() {
System.out.println("#E4TT! HEH: " + new Date());

}
public static void main(String[] args) {
try {
MyTask task = new MyTask():
SimpleDateFormat sdf = new SimpleDateFormat ("yyyy-MM-dd HH:mm:ss");
String dateString = "2014-10-12 12:05:00";
Date dateRef = sdf.parse(dateString);
System.out.println(" FHFHEE: " + dateRef.tobocateString() + " %F[H (A "
+ new Date () .tokocateString());
timer.schedule (task, dateRef);
} catch (ParseException e) {
e.printStackTrace () ;

}

}
T BTG S R 5-4 k.
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i pirana s
'(tamnzﬂ ed) i

F 5-4 SFIPLEalE R i

FEFF A7 e R 45 R Y /T M #EFR , JF H TimerTask FAES AN B4k T, Fov#REC L

)
2. HRIRB R T HRIRIE: EANEITAIMR
QRARATAE S5 R () BT 2R a], DU S7 BIHAAT task ££55
ANBHRES AN -

public static void main(String[] args) {
try {
MyTask task = new MyTask () ;
SimpleDateFormat sdf = new SimpleDateFormat ("yyyy-MM-dd HH:mm:ss");
String dateString = "2014-10-12 09:08:00";
Timer timer = new Timer();
Date dateRef = sdf.parse(dateString);

System.out.println (" FME[E: " + dateRef.tobocateString() + " YFTaffE. »

+ new Date() .tobocateString());
timer.schedule (task, dateRef);
} catch (ParseException e) {
e.printStackTrace () ;

}
BATE RN 5-5 FTR .

ISRiGLEIE ] E'T& : 2014-10-12 10
121 T' FHEI4: sun oot 1z 10:08:44 CST 2014

B 5-5 SLRPRAT task 1155

3. & TimerTask {5 RIEATAGM
Timer LA 2> TimerTask {£% .
A2 Run2.java, fRASUNF .

package test;

import java.text.ParseException;
import java.text.SimpleDateFormat;
import java.util.Date;

import java.util.Timer;

import java.util.TimerTask;
public class Run2 {
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private static Timer timer = new Timer();
static public class MyTaskl extends TimerTask |

@Override
public void run() {
System.out.println("i#EfTT! BEH: " + new Date());

}

}
static public class MyTask? extends TimerTask {

@Override
public void run() {

System.out.println (" #EfTT! HEEH: " + new Date());
}

public static void main(String[] args) {
try {
MyTaskl taskl = new MyTaskl();
MyTask2 task2 = new MyTask2();
SimpleDateFormat sdfl = new SimpleDateFormat ("yyyy-MM-dd HH:mm:ss");
SimpleDateFormat sdf2 = new SimpleDateFormat ("yyyy-MM-dd HH:mm:ss");
String dateStringl = "2014-10-12 10:39:00";
String dateString2 = "2014-10-12 10:40:00";
Date dateRefl = sdfl.parse(dateStringl);
Date dateRef2 = sdf2.parse(dateString2);
System.out.println (" F# % 1 B {H: " + dateRefl.tobocateString () + " YgTH|E,; »
+ new Date () .tobocateStrimg());
System.out.println (" F4 & 2 #fj8: " + dateRef2.tobocateString() + " YRletjE. »
+ new Date () .tobocateString());
timer.schedule (taskl, dateRefl);
timer.schedule (task2, dateRef2);
} catch (ParseException e) {
e.printStackTrace();

}
BFEfTas A 5-6 B,

9 1ff18): 2014-10-1z 10:39:00 SFUATIE: 2014-10-12 10:38:36
FRFER2AT(E]: 2014-10-12 10:40:00 HEVET(E): 2014-10-12 10:38:36
GE1TT ! BFIBA: Sun oct 12 10:39:00 CST 2014

GE4T T ! BFIE2: sun oct 12 10:40:00 CST 2014

/|

& 5-6 —~> Timer H1 7] LLiZ{T4 ) TimerTask {F45

TimerTask J2& LA BRI #4975 3 —A>— N IGUF AT, BT ABRAT B Bsf 181 45 AT fil 1 99300 ) it
[ A—2, B a5 A v B FER B (I, S T A4 4532 47 Y B 1] o 2 B3R
A FHEARE.

AN A9 Java 28 Run2Later.java, fURSHA0F .
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package test;

import java.text.ParseException;
import java.text.SimpleDateFormat;
import java.util.Date;

import java.util.Timer;

import java.util.TimerTask;

public class Run2Later {

private static Timer timer = new Timer ();
static public class MyTaskl extends TimerTask {
@Override
public void run() {
try f
System.out.println ("1l begin #&4TT! B E%: " + new Date());
Thread.sleep (20000) ;
System.out.println("l end EATT! E[E%: " + new Date());

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

}
static public class MyTask2 extends TimerTask {

@Override
public void run() {
System.out.println("2 begin #EATT! Hf[E%: " + new Date());

System.out.println("ZE4T 7! BE%: " + new Date());
System.out.println("2 end E4T7! EBE%: " + new Date());

}
public static void main (String[] args) {
try {
MyTaskl taskl new MyTaskl () ;
MyTask2 task2 = new MyTask2();
SimpleDateFormat sdfl = new SimpleDateFormat ("yyyy-MM-dd HH:mm:ss");
SimpleDateFormat sdf2 = new SimpleDateFormat ("yyyy-MM-dd HH:mm:ss");
String dateStringl = "2014-10-12 11:33:00";
String dateString2 "2014-10-12 11:33:10";
Date dateRefl = sdfl.parse(dateStringl);
Date dateRef2 = sdf2.parse(dateString2);
System.out.println(" F4F# 1 i E: " + dateRefl.tolocaleString() + " MpTefjE: »
+ new Date () .tobocateString());
System.out.println (" F4F$ 2 B 6. " + dateRef2.tohocateString () + " YHTHE. »
+ new Date () .tobtocateString());
timer.schedule (taskl, dateRefl);
timer.schedule (task2, dateRef2);
} catch (ParseException e) {
e.printStackTrace() ;

Ii

[

}
s fr a5 A E 5-7 s
1T task1 F5Z R 20 BoPhAT5984E 55, taskl JFEGMIRTIEIE 11 ¢ 33 : 00, ABAMGE 0
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task2 MHHRIAT S $ATRORA], task2 DAGES[B] R 3EdE, i) J5 4E3R 20 P, task2 7€ 11 : 33 : 20
PUTTE% . N Task BHORARTI R, 5—A—PNIRFETT.

§

12
|

s Probldnsi-/ Tuksldlab Browser |
R\mZI.ater [Java Applacation] C:\Program | hles\Gmmlu\Couon\bxnnry\cu sun. java. jdk wi
v$ﬁ$1ﬂ'f!§] 2014-10-12 11:33:00 GATAT[8): 2014-10-12 11:32:38
iﬁ%aﬂﬂﬁl 2014-10-12 11:33:10 SEIET(El: 2014-10-12 11:32:38

h pegin 1B1T T ! BFE[A: Sun oct 12 11:33:00 CST 2014

12 begin IB4T 7 ! BHEA: Sun oct 12 11:33:20 CST 2014
BEAT T BTE: sSun Oct 12 11:33:20 CST 2014

end 1B4T 7! BHEX: sun oct 12 11:33:20 CST 2014

end BT 7! BF(E3: Sun oct 12 11:33:20 CST 2014

[ 5-7  AE55 2 a7 (A g AE IR

5.1.2 J3i% schedule(TimerTask task, Date firstTime, long period) A9
FOTIEWE R RTERS 0 B Z 5, 4546 22 0] i o 400 14 b G PR 2R o P A 75— 55 .

1. iHRIAT BG4 BIATE): FERHITAORER
G 30 H timerTest2, €22 Runjava {CASHNT -

package test;

import java

import java.
import java.
import java.
import java.

.text.ParseException;
text.SimpleDateFormat;
util.Date;

util.Timer;
util.TimerTask;

public class Run {
static public class MyTask extends TimerTask |
@Override
public void run() {

}
}

System.out.println (" {77! B @ %: " + new Date());

public static void main(String[] args) |
try |

MyTask task = new MyTask();

SimpleDateFormat sdf = new SimpleDateFormat ("yyyy-MM-dd HH:mm:ss") ;

String dateString = "2014-10-12 10:12:00";

Timer timer = new Timer();

Date dateRef = sdf.parse(dateString);

System.out.println (" F/F #it[{: " + dateRef.tofocateString() + " SfTet[E. v
+ new Date () .tobocateString());

timer.schedule (task, dateRef, 4000);

} catch (ParseException e) |

}

}

e.printStackTrace();

FPafT e RS R P 5-8 TR .
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BIAT(8]: 2014-10-12 10:11:30
1 Sun Oct 12 10 12:00 CST 2014
fﬁT! B‘rTlﬁI%J: Sun Oct 12 10:12:04 CST 2014
SZAT T BTEY: sun oot 12 10:12:08 CST 2014
Z4T T ! BF(89: Sun oct 12 10:12:12 CST 2014
G247 7! BT[E#: Sun Oct 12 10:12:16 CST 2014
HE4T 7! BIEH: Sun oct 12 10:12:20 CST 2014
E4TT ! BHEAN: sun oct 12 10:12:24 CST 2014
BEAT Tt BF88: sun oct 12 10:12:28 CST 2014
BZATT ! BIIE29: sun oct 12 10:12:32 CST 2014
G247 7! BT Sun Oct 12 10:12:36 CST 2014
HZ4T T ! BTTEY: Sun oct 12 10:12:40 CST 2014
HZAT T ! BT(E39: Sun oct 12 10:12:44 CST 2014

& 5-8 B{THER
MIB{TEERHHE, FhR 4 P TR TimerTask {555, 3 HETCIRHBEE T,

2. TR ER T 4ARdE): AN THRR
An SRt A ) R R E], DU SZ AT task £S5
ABIEENT «

public static void main(String[] args) {
try {
MyTask task = new MyTask();
SimpleDateFormat sdf = new SimpleDateFormat ("yyyy-MM-dd HH:mm:ss");
String dateString = "2014-10-12 09:12:00";
Timer timer = new Timer();
Date dateRef = sdf.parse(dateString);

System.out.println(" F# &8 6: " + dateRef.tobocateStrimg() + " HHTetE.

+ new Date () .tobocateString());
timer.schedule (task, dateRef, 4000);
} catch (ParseException e) {
e.printStackTrace() ;

}
BATEE RN 5-9 fiTw.

GE17T! BPIE%: Sun occ 12 10:13:16 CST 2014
DE4T 7! BI9: sun occ 12 10:13:20 CST 2014
BE4T 7! BTEA: sun oot 12 10:13:24 CST 2014
HZAT T ! BFIE: sun oot 12 10:13:28 CST 2014
DE4T T ! BFIEIA: Sun oct 12 10:13:32 CST 2014
G547 T ! BTIEIA: Sun oer 12 10:13:36 CST 2014
GE1T 7 ! BIIE24: Sun oct 12 10:13:40 CST 2014
DE4T T ! BT(E[A: sSun oct 12 10:13:44 CST 2014

[# 5-9  S7BIHRAT task 1E55
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i GITENM A RS2, BIFIE TR L BT task {E55 .

3. {ESS TR IBIRAERT
72 Run2 1.java fRRSUNF :

package test;

import java.
import java.
import java.
import java.
import java.

text

text.
util.

util
util

.ParseException;
SimpleDateFormat;
Date;

.Timer;
.TimerTask;

public class Run2 1 {
static public class MyTaskA extends TimerTask {
@Override
public void run() |

}

try

} ca

{

System.out.println("A3EATT! HEH: " + new Date());
Thread.sleep (5000);

System.out.println("AZ X 7! HENX: " + new Date());
tch (InterruptedException e) ({

e.printStackTrace();

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

MyTa
Simp
Stri
Time
Date

skA taskA = new MyTaskA();

leDateFormat sdf = new SimpleDateFormat ("yyyy-MM-dd HH:mm:ss");
ng dateString = "2015-3-19 14:14:00";

r timer = new Timer () ;

dateRef = sdf.parse(dateString);

System.out.println(" FH & [F: " + dateRef.tobocateString() + " HSHTeHffE, »

time

} catch

}

e.pr

+ new Date () .tobocateString());
r.schedule (taskA, dateRef, 4000);
(ParseException e) {
intStackTrace () ;

BFE T8 R A 5-10 fis.

A@'*T' BT84 Thu Mer 19 14:14:00 CST 2015
MERT ! BFIEY: Thu Mar 19 14:14:05 CST 2015
MEATT ! BHEY: Thu Mar 19 14:14:05 CST 2015
MEFRT ! BF(EY: Thu Mar 19 14:14:10 CST 2015
WUEATT ! BHEIN: Thu Mar 19 14:14:10 CST 2015
WMERT ! BFEIA: Thu Mar 19 14:14:15 CST 2015
WEATT ! BFEY: Thu Mar 19 14:14:15 CST 2015
WHERT ! FE29: Thu Mar 19 14:14:20 CST 2015
WNETT ! BEA: Thu mar 15 14:14:20 CST 2015
AERET ! BEN: Thu Mar 19 14:14:25 CST 201S

BTEl: 2015-3-15 14:14:00 SAVAT[E): 2015-3-19 14:13:26

Bl 5-10 AE% BEER TR — DT EAT
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4. TimerTask 284 cancel() 73i&
TimerTask 25 FF ) cancel() 7715 IAVE FH R F B AT 55 BAS i BR o
A% Run2.java X, URSLA0F -

package test;
import java.text.ParseException;
import java.text.SimpleDateFormat;
import java.util.Date;
import java.util.Timer;
import java.util.TimerTask;
public class Run2 {
static public class MyTaskA extends TimerTask ({
@Override
public void run() {
System.out.println ("AEATT! HEA: " + new Date());
this.cancel();
1

}
static public class MyTaskB extends TimerTask {

@override
public void run() {
System.out.println("BiEfT 7! HEK: " + new Date());

}
public static void main (String[] args) {
try |
MyTaskA taskA new MyTaskA();
MyTaskB taskB = new MyTaskB() ;
SimpleDateFormat sdf = new SimpleDateFormat ("yyyy-MM-dd HH:mm:ss");
String dateString = "2014-10-12 09:12:00";
Timer timer = new Timer () ;
Date dateRef = sdf.parse(dateString);
System.out.println (" F4F &K E: " + dateRef.robocateString () + " YRETH[E.
+ new Date () .tohocateString())
timer.schedule (taskA, dateRef, 4000);
timer.schedule (taskB, dateRef, 4000);
} catch (ParseException e) {
e.printStackTrace() ;

}
R IEST I B 5-11 Frs.

! BHEH : Tue Hov
! BHER : Tue wow
! ﬂ-.“é]jj Tue Hov

[ 5-11 TimerTaskA {UizfT—IKIGHIERR T

12
VBHEH : Tue Nov 18

ig 1

18
ig
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TimerTask 21 cancel() 77 24 H S MAE S NS b gifE bR, HAWESFAZEN .

5. Timer 2f9 cancel() /&
Fl TimerTask 26711 cancel() 77174 E% A B AR, Timer 25H1 &) cancel() 7714 BIVE F ¥

155 A R Y 230 45 4 -
B4 Run3 java, {CEBUIF:

package test;

import java.text.ParseException;

import java.text.SimpleDateFormat;

import java.util.Date;

import java.util.Timer;

import java.util.TimerTask;

public class Run3 {
private static Timer timer = new Timer();
static public class MyTaskA extends TimerTask {

@Override
public void run() {
System.out.println("AEATT! BEA: " + new Date());

timer.cancel () ;
}

}
static public class MyTaskB extends TimerTask {

@Override
public void run() {
System.out.println("BiE47 7! BE#4: " + new Date());

}

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

try f{
MyTaskA taskA = new MyTaskA();
MyTaskB taskB = new MyTaskB();
SimpleDateFormat sdf = new SimpleDateFormat ("yyyy-MM-dd HH:mm:ss");
String dateString = "2014-10-12 09:12:00";
Date dateRef = sdf.parse(dateString);
System.out.println (" F/F & [E: " + dateRef.tobocateString() + " YHTHA. v
+ new Date () .tobocateString());
timer.schedule (taskA, dateRef, 4000);
timer.schedule (taskB, dateRef, 4000);
} catch (ParseException e) {
e.printStackTrace();
}

}

BIFIBITE5RMAE 5-12 FiR.

AMESEERR, I HA R RER, Eaha K.

6. Timer B cancel() /5% FEEIR

Timer 1) cancel() 754 B IFA—E S8 I PATHRIESS, Wi IER T,
A& Rund.java 25, fURSANF .
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SEIT 71 BHE : Tue Nov 18 11:24:38 GMT+08:00 2014

& 5-12 SEEgEs

package test;

import java.text.ParseException;
import java.text.SimpleDateFormat;
import java.util.Date;

import java.util.Timer;

import java.util.TimerTask:
public class Run4d |

static int i = 0;
static public class MyTask extends TimerTask {
@Override

public void run() {
System.out.println (" EHHTT " + 1i);
}
}
public static void main (String[] args) {
while (true) ({
try |
i++;
Timer timer = new Timer () ;
MyTask task = new MyTask() ;
SimpleDateFormat sdf = new SimpleDateFormat (
"yyyy-MM-dd HH:mm:ss");
String dateString = "2014-10-12 09:08:00";
Date dateRef = sdf.parse(dateString);
timer.schedule (task, dateRef);
timer.cancel () ;
} catch (ParseException e) {
e.printStackTrace () ;

}
} I
R P B 475 IR G5 R E 5-13 PR ol
B2 % Timer 61 ) cancel() Jr AT IF RA G 465) RN I8
queue P, BTl TimerTask 25 AT 55 ESE IF 5 AT o %i%g;:;j
. . ; BT 7014
5.1.3  73i% schedule(TimerTask task, long delay) B3z %2%@;;322
i% 77 ¥ 9 4 F J2 LA $R 4T schedule ( TimerTask task, long %g%g%ig;:
delay) J7HkMRTMIMT I DS, FEULRIIER FER g |

HZ RS A T— IR TimerTask {145, B 5-13  FHEAEIEHIT
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B I H timerTest3, All#2¢ Run.java {CH 40T

package test;
import java.text.ParseException;
import java.util.Date;
import java.util.Timer;
import java.util.TimerTask;
public class Run {
static public class MyTask extends TimerTask {

Q@Override
public wvoid run() {
System.out.println("3&477! BHEK: " + new Date()):

}
}
public static void main(String[] axrgs) {
MyTask task = new MyTask();
Timer timer = new Timer () ;

System.out.println (" %3T# [&: "+new Date () .tobocateString());

timer.schedule (task, 7000);

}
{E55 task BIEIR 7 BT, BEFFE1T/R ISR ANE 5-14 Fizm .

ﬁ'; Froblems wﬂ Tasks | W feb 1
Run (2) [Tava Applicat

LETET(El: 2014-10-1z 11:06:18
GEAT T ! RTIEIY: sun oct 12 11:06:25 CST 2014

|

& 5-14 BiT45%

5.1.4 7J3i% schedule(TimerTask task, long delay, long period) A9z

4
W
m%«r

253

2T HIVE R LABAAT schedule ( TimerTask task, long delay, long period) 52 4 Hi KA [E] Ky
SN, SRR IR - AERE E =R E, LA — Rl R ] E R SO P TR —1E %

Bl H A3 H timerTest4, A& Run java SN -

package test;
import java.util.Date;
import java.util.Timer;
import java.util.TimerTask;
public class Run {
static public class MyTask extends TimerTask {

@Override
public void run() {
System.out.println (" &EATT7! #[E¥N: " + new Date());

}
¢
public static void main(String[] args) {
MyTask task = new MyTask();
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Timer timer = new Timer();
System.out.println (" %#{E [5]: "+new Date () .tobocateString());
timer.schedule(task, 3000,5000);

}
REIViatT)a A R aE 5-15 Fis .

;i__Problems‘ ‘| Tasks | @ Web Browser |51
un, [Java Application] C:\Program Files!
LRTATIE: 2014-10-12 11:09:38
yh’ﬁ"T' ATIE4: Sun oct 12 11:09:41 CST 2014

DE1T T ! BT(EIY: Sun oct 12 11:09:46 CST 2014
4“]‘7' BfIE]4: Sun oot 1z 11:09:51 CST 2014
TT Y BFEA: Sun oct 12 11:09:56 CST 2014
7T BT[E2: sun oct 12 11:10:01 CST 2014

e - —
iteciCommon\binary\com, sun. java, jdk wind2 x

P 'rg:,"ﬁ":;’_:l l
Zjlff

K 5-15 BiT4s5H
FUSEAE FH 7 ¥ R A period 2500, #52 ToPRIG AT TimerTask #1045 .

5.1.5 73i% scheduleAtFixedRate(TimerTask task, Date firstTime, long period)
A

Jii schedule A5 scheduleAtFixedRate #RESHEITFHAT, BTLAAES BARLAR L L.

775 schedule Fil scheduleAtFixedRate == % (1) X 5] HU7E T AN 4E B (1135 152 o

{# JH schedule 77 : QAR HATIE S 0SB BEEERT, R4 T — WAL P AT (a2 %
HE L —RAESE “HFR” i a R

fii [l scheduleAtFixedRate J5#: UIARPUATAE S5 A E A B et , R4 T —WAT 55 (i
ITHIHZH R b — KRR S50 BRIk i5 .

T RS I A X5, Bk schedule BX scheduleAtFixedRate 77 B2 i R HUATAE
55 BT BAERS , R4 F —RAES A TETRIZH R E—RAES “45307 Ayl skits.

1. Wi schedule 73iE(ESAFERT
BUEII H timerTestS, @& Java 25 Runl java, {URS40F .

package test.run;

import java.text.ParseException;

import java.text.SimpleDateFormat;

import java.util.Date;

import java.util.Timer;

import java.util.TimerTask;

public class Runl |
private static Timer timer = new Timer();
private static int runCount = 0;
static public class MyTaskl extends TimerTask {
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@Override
public void run() {
try {
System.out.println ("1l begin &4T7! HE%: " + new Date());
Thread.sleep(1000) ;
System.out.println ("1 end ZATT! BEA: " + new Date());
runCount++;
if (runCount == 5) {
timer.cancel () ;
}
} catch (InterruptedException e) {
e.printStackTrace();

}
public static void main(String[] args) |

try {
MyTaskl taskl = new MyTaskl ()
SimpleDateFormat sdfl = new SimpleDateFormat ("yyyy-MM-dd HH:mm:ss");
String dateStringl = "2014-10-12 15:11:00";
Date dateRefl = sdfl.parse(dateStringl);
System.out.println (" F/ & 1 ifE: " + dateRefl.tobocateString() + " HURTH .
+ new Date () .tobocateString());
timer.schedule (taskl, dateRefl, 3000);
} catch (ParseException e) {
e.printStackTrace();

}
BB T Ra R nE 5-16 s

|2/ Problems | ¢4 Tasks | @ Web Browser i, B Servers| W w
& J
|<terminated> Runl [Java Application] CaccpMyEclipseB.5\Genuit WCommonibinarfcom.sunjava.jd|
] 1 ) CARGCRIY y o BpOuT By ctiay
IR E]: 2014-10-12 15:11:00 SEIET(E]: 2012-10-12 15:10:24
I L EFT A s o e .nnmn e ane
i1 begin JEIT S ! BIE}: sun oct 12 15:11:00 CST 201¢
2 end ETT ! HEM: su0n ocr 12 1s: CST 2014
1 pegin JE1T /! BIEIA: Sun ccr 12 1s: csT 2014
1 ena 3E(TT ! BEA: sun cor 12 15: CST 2014
i1 begin JZ{T 7 ! BF/E7: Sun Get 12 15:11:06 CST 2014
i ) et . Al
1 end 3BT 7 ) BFE}9: Sun oct 12 15:11:07 C€5T 2014
il ety
1 pegin E{T 7V BHEA: Sun oct 12 15:11:08 CST 2014
i V= A= o
i1 end EITT! BTE/: Sun oct 12 15:11:10 CST 2014
& begin EIT 7! BN : sun cct 12 15:11:12 €ST 2024
1 enda IBEfTT ! BB} : Sun Cer 12 15:11:13 CST 2014

B 5-16 WA IERFETTRER
P S FTENAI G AR, ZEAER BT, WURPUETES el % A g e, T —
WHATAE S5 i a2 b — AR5 T GREs [a) 0 b delay Bfla]

2. iR schedule 75i%(ESEERT
A% Run2.java 25, RRSHNT .
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package test.run;
import java.text.ParseException;
import java.text.SimpleDateFormat;
import java.util.Date;
import java.util.Timer;
import java.util.TimerTask;
public class Run2 {
private static Timer timer = new Timer();
private static int runCount = 0;
static public class MyTaskl extends TimerTask {
@Override
public void run() {
try {
System.out.println ("1 begin #E477! H#E¥: " + new Date());
Thread.sleep (5000);

System.out.println("l end EATT! HEX: " + new Date());
runCount++;
if (runCount == 5) {

timer.cancel () ;

}
} cateh (InterruptedException e) |
e.printStackTrace () ;

}
1
public static void main(String[] args) {
try |
MyTaskl taskl = new MyTaskl():
SimpleDateFormat sdfl = new SimpleDateFormat ("yyyy-MM-dd HH:mm:ss");
String dateStringl = "2014-10-12 15:16:00";
Date dateRefl = sdfl.parse(dateStringl);
System.out.println (" F#F# 1 Bf[E: " + dateRefl.tobocateString() + " Y@TH[E: "
+ new Date () .tobocateString())
timer.schedule (taskl, dateRefl, 2000);
} catch (ParseException e) {
e.printStackTrace () ;

}

P IBTTA RN 5-17 PR o

MHEHI G ATENLE RRE , WRPATIES HRT [ BERERT, AR T — KA 5 B A T B ] LA
b= R BRI A SRR

3. Mz scheduleAtFixedRate 755 AERT

£ Run3 java X4, A7RBifdi 177 scheduleAtFixedRate fE Al

SERAILANT

package test.run;

import java.text.ParseException;
import java.text.SimpleDateFormat;



$ 5% EATEE Timer 9 257

[£ Problems | ¥ Tasks | @ Web Browse!  Servers = X N
| <terminated> Run2 [Java Application] C\acepMyEclipse8.5\Genuitec\Common\binary\com.sun.java,jd
FIFER A8 : 2014-10-12 15:16:00 SBIBTIB]: 201¢-10-12 15:15:44

1 pegan JE{T 1! B8/ : Sun Oct 12 15:16:00 CST 2014

1 end Z{T 7! BI[@H: sun oot 12 15:16:05 CST 2014

1 pegin ZIT 7V BB : sun Oct 12 15:16:05 CST 2014

'+ ena =T 7! BFIE79: Sun Oct 12 15:16:10 CST 2014

|2 begin iZ1T 1 ! BHER: 12 1 CST 2014
1 ena TS ! EHEH: 12 1 CST 2014
1 pegin IE1T (! BH@IA: iz CST 2014
1 ena JEIT ! BTER: 12 15:16:20 CST 2014
|1 begin BT S ! BB : Sun Oct 12 15:16:20 CST 2014

end JZ1T 7! BF[EM: Sun Ccr 12 15:16:25 CST 2014

f‘?‘
|

& 5-17 {F%HERRCR

import java.util.Date;
import java.util.Timer;
import java.util.TimerTask;
public class Run3 |

}

private static Timer timer = new Timer();

private static int runCount = 0;
static public class MyTaskl extends TimerTask {
@Override
public void run() {
try |

System.out.println ("1 begin #E4T7! HEX: " + new Date());
Thread.sleep(2000);
System.out.println("l end #E4TT! BHEN: " + new Date());
runCount++;
if (runCount == 5) {
timer.cancel();
}
} catch (InterruptedException e) |
e.printStackTrace();

}
public static void main(String[] args) {
try {
MyTaskl taskl = new MyTaskl();
SimpleDateFormat sdfl = new SimpleDateFormat ("yyyy-MM-dd HH:mm:ss");
String dateStringl = "2014-10-12 15:28:00";
Date dateRefl = sdfl.parse(dateStringl);

System.out.println (" F4F# 1 B [E: " + dateRefl.tobocateString () + " YATH .

+ new Date () .tobocateString());
timer.scheduleAtFixedRate (taskl, dateRefl, 3000);

} catch (ParseException e) |
e.printStackTrace();

RFE1T/a A R 5-18 iR
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b 4

P S ATEN RS FAER, A RAATAE 55 BB ) B A BERERT

o Java SEIZFREZORA

<terminsted Run3 [Java Application] € \ho;rm hlu\cm\ut-c\Cmmunan«y\am
[P e 1BT(E): 2014-10-12 15:28:00 HBUAT(E): 2015-4-23 9:54:46
1 begin &7 7 ¢ BFEA: Thu ipr 23 09:54:45 CST 2018

1 end EATT ! BFEN: Thu Apr 23 09:54:48 CST 2z01S

1 begin JE4T 7 ! BF[E2: Thu apr 23 09:54:48 CST 2015

1 end IEAT 7! BHEA: Thu apr 23 09:54:50 CST 2015

1 begin 1247 7! BFEH: Thu Apr 23 09:54:50 CST 2015

1 end BATT ! BFIEA: Thu hpr 23 09:54:52 CST 2015

1 begin BT 7! BF(EA: Thu Apr 23 09:54:52 CST 2015

BT
P 5-18 AT PLERT )isf T4 R

- — AT 55 TR I (E] L delay Bf(a] o

4. iR scheduleAtFixedRate 7715 ESSHERT
f1# Rund.java X{F, ARSANF .

package test.run;

import
import
import
import
import
public

private static Timer timer
private static int runCount

java

java.

java

java.
Jjava.

.text.
text.
.util.

util
util

ParseException;
SimpleDateFormat;
Date;

.Timer;
.TimerTask;

class Rund {

new Timer ()
0;

IR — R PRAT A 55 B s )

’

static public class MyTaskl extends TimerTask {
@Override
public void run () {

1

try

} ca

{

System.out.println ("1l begin

Thread.sleep (5000) ;

System.out.println ("1

runCount++;

if (runCount == 5) {
timer.cancel() ;

}

tch (InterruptedException e)

e.printStackTrace();

public static void main(String[] args) {

try

{
MyTa

SimpleDateFormat sdfl
String dateStringl

Date

skl taskl new MyTaskl ();

"2014-10-12

dateRefl

EATTY! RE R

end EAT! BN

+ new Date());

" + new Date());

{

new SimpleDateFormat ("yyyy-MM-dd HH:mm:ss");

15:33:00";

sdfl.parse (dateStringl) ;

System.out.println (" F4#F & 1 #f6: " + dateRefl.tohocateString() + " YUHTHHE. »

+ new Date () .tobocateString())
timer.scheduleAtFixedRate (taskl,

dateRefl, 2000);
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} catch (ParseException e) {
e.printStackTrace();

}
s T A 5-19 Fis .

¥ Problems | & Tasks @ Web Browser r@"
<tf1mmafed> Rund Hava Application] £ ‘\a:cpMchhps

i E‘IIET 2914—,‘9 12 oo HFIRTE]: 2

[ 5-19 ALSIERT AT 455

I EFTENMEE Rk E , WRPATIES BT B IERT, AR 2 N —WRAE S5 Bt R ] LA
F—WAES “HER” BB SRR

5. BAIE schedule 75 AREBIEHHITHE

f# Java 25 RunS.java, fURSANT .

package test.run;
import java.text.ParseException;
import java.text.SimpleDateFormat;
import java.util.Date;
import java.util.Timer;
import java.util.TimerTask;
public class Run5 {
private static Timer timer = new Timer();
static public class MyTaskl extends TimerTask {
@Override
public void run() {
System.out.println("1l begin #EATT! Ef[E%: " + new Date());
System.out.println("l end iEf77! H[E#%: " + new Date());

}
public static void main(String[] args) {
try {
MyTaskl taskl = new MyTaskl () ;
SimpleDateFormat sdfl = new SimpleDateFormat ("yyyy-MM-dd HH:mm:ss");
String dateStringl = "2014-10-12 15:37:00";
Date dateRefl = sdfl.parse(dateStringl);
System.out.println (" F4F# 1 B[@: " + dateRefl.tofocateString () + " Y, »
+ new Date () .tobocateString())
timer.schedule (taskl, dateRefl, 5000);
} catch (ParseException e) |
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}

HFFiatT4s

e.printStackTrace () ;

ERANE 5-20 TN o

e Problems &“Task: b Web Browser//
?Ru 5 Uava Apphcaﬁon]C‘gaccpMyEchpse& L SURjava,
%—?—7?% 618 : 12 15:37:00 SAIET[E]: 2014-10-12 15:43:53
It begin JE(T 1. BY[E#7 : Sun Oct 12 15:43:53 CST 2014
4 end =T 7 V BIB9S : Sun Ocr 12 15:43:53 CST 2014
EIT TV BB : Sun Oce 12 15:43:58 CST 2014
BT 7Y BT Dot 12 15:43:58 CST 2014
EIT T 12 15:44:03 CST 2014
=TT 12 15:44:03 CST 2014
ETT! : 12 15:44:08 CST 2014
EITT ! BTER : sun 12 2:08 CST 2014
BT TV BB : sun oer 12 ST 2014
=TT BB : sun oct 12 CST 2014
2 GEIT 7Y BFEF: Sun Oct 12 15:44:1& CST 2014
EITT Y BHE : Sun Oct 12 15:44:18 CST 2014
ETT ) BHE : sun oct 12 15:44:23 CST 2014
E{TT YV BFEIA : sun cov 12 15:44:23 CST 2014

B 5-20 ABEAEG

BFIE] “2014-10-12 15:37:00”7 3| “2014-10-12 15:43:53” 2 [a] (1 Bsf [] 7 X 3 49 Task 4T 4%

PHUH T, APATT

X & Task {E55 B EEHIEL

6. I scheduleAtFixedRate J7iEEEIB#FHITY
f1## Java 2§ Runé6.java, {CRSH0F .

package test.run;

import
import
import
import
import
public

}

java.
java.
java.
java.

Jjava

text.ParseException;
text.SimpleDateFormat;
util.Date;

util.Timer;
.util.TimerTask;

class Runé6 {

private static Timer timer = new Timer();
static public class MyTaskl extends TimerTask {
@Override

public void run() {

System.out.println ("1l begin #Z4T 7! B EX: " + new Date());
System.out.printlin("l end #EATT! HEH: " + new Date());

public static void main(String[] args) {

try

{

MyTaskl taskl = new MyTaskl();

SimpleDateFormat sdfl = new SimpleDateFormat ("yyyy-MM-dd HH:mm:ss");

String dateStringl = "2014-10-12 15:45:50";

Date dateRefl = sdfl.parse(dateStringl);

System.out.println (" F4F# 1 Blf]: " + dateRefl.tofocateString() + " YH[AtjE. »
+ new Date () .tobocateString())
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timer.scheduleAtFixedRate (taskl, dateRefl, 5000);
} catch (ParseException e) {
e.printStackTrace () ;

}
B s8R anE 5-21 iR,

1,_ ProHerns & Tasks 3 Web Browser E Cansale 3 &5 W Servers [

Run6 [ava Apphcauon] C.\occpMyEclupseS S\Genunec\Common\bmary\com suh Javagdk wm32 x84
1 begin E(T TV BTEF: Sun oot 12 15:46:58 CST 2014

1 end BEITT ! BHEA: Sun oot 2 2014
12 begin E1TJ ! BJE/: sun oct 2 202
1 end BBE{TT! BEP: sun ocr 2 201
|1 begin EIT 7! BTEH : sun oet 20
1 end =T [ ! BB : sun oct 2
|1 begin BT [ ! BHEH: sun cer 2 2

1 end &ET/! BFEI: sun ocr 2

1 begin iZ{T J ! BB} : sun cecc

i1 end E-ﬁ'T' “@j] Sun Cct

|1 pegin IZ{T [ ! BHEH: Sun oot

1 end JEZIT 1! BTEIH : Sun oct 2

11 begin IZ{T 7! BFEIR : sun cer 2

1 end BT/ ! BHEH: sun occ

begin &E(T 1 ! BHEH: sun ccr

end &E1T T ! BIEH: sun oct
begin i&1T J ! BB/ : Sun Oct 1

end BT S ! B1/8H: sun oct :
11 begin JE{T [ ! BFIB/9: Sun oct
1 end E{TS ! BEM: sun oet
;l begin lgﬁ'T' ﬁlﬁ?} Sun Oct
2 end BT ! BIEA: sun oct 2
|1 begin JEIT T ! BHEH ¢ sun oce
?/1 end BT ! BF[E#: Sun Occ
|1 begin EITT ! BTEA : sun occ
irl end @ﬁ'?' B—“EH’J Sun Cct
(1 begin EIT [ ! BIE[9: sun oce
(1 end ET7 ! BJB/: sun oct 3
1 begin E{T S ! BHEH: sun oce
1 end &EITJ ! BB : sun oct
(1 begin @ﬁ?' B‘If@?‘a Sun Cct
1 end BT ! BHEN: sun occ

bbb e

|1 pegin IZ{T S ! BB/ : Sun oct
2 end =TT ! BHEA: sun oct
(1 begin Z1T T ! BTEA : sun oct
El end JE1T 7! BBl : Sun oct

B 5-21 EERTFHLR
P () B P BT X B ) Task AR5 88 “#MFEME” BT T, XEER Task (58 HATAY .

5.2 *ﬁaé\%

WA AT, RO FEARATLE Java sPEFERES DIAE, IFH AT IR X8 T
FEAIAEE #) AP BEATAL R, X SR AR A 5¢ 4 7T LARE FAZE Android $i AR, SCBIMIF 4
WSl 5 LA TRE.
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BN SZ %A

AT AR AR B, @ pR S SRR S, XL PRRARRS
PARTAA AR B 6L, —26R R B FFBOT Jr ik W RN e R T B o, M2l BIHER K
MR, A B AR O B U], B SFERAMBE SN EZBNEFAMRS . fFE]
AT AT EH -, IR R pRNE R LR R L 2N IEMK.

TEFRAERY 23 MEOHE, BB AR TR R AT P2 R LAY . E7E LA i X
HOFTRN A, ZBOTRAS G ZLBEARENSE, Xl A 2R 1 F.451
A 2 B LE AR B MR B0, AR AT AN SRAE A P 3Rl b B, Al R UK
HMEPERJE S . A TR 21 B B AS & 2 AR R AE (I AR AR R

6.1 rBPmEk / “HRIUBIA”

fraZSrBm#ER? 2 BmER g AR C K Xt R d e e, # WS ikt
JEHIE new LBk, TSCENMEBMN P CHIEREE, A “F27. “238” ME L, LK
b HRIUESL .

SEEPANE /DR BAEW A TIRET, SHIE LA T, KE— FELHE.

BN H , 2754 singleton 0, B# MyObject.java fLHHNTF :

package test;
public class MyObject {
I/ LB A K == RN A
private static MyObject myObject = new MyObject ()
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private MyObject () {
}
public static MyObject getlInstance() {
I AR B ARy <L B A 4
IR ARG R R A LA RE
// Bl 4 getInstance () # & AR F
1B CAE T R b LA A AR A e AL

return myObject;
}
1) L 228 MyThread java fC Q0T

package extthread;

import test.MyObject;

public class MyThread extends Thread ({
@Override
public void run() {

System.out.println(MyObject.getInstance () .hashCode()):;

}

}

B #i2472 Run.java fCISANT

package test.run;
import extthread.MyThread;
public class Run {
public static void main(String[] args) {
MyThread tl new MyThread() ;
MyThread t2 new MyThread();
MyThread t3 new MyThread() ;
tl.start();
t2.start(); -
t3.start(); i
} terminated>
} 123115421

nwn

FRRFEATIR 45 B 6-1 %

i 44T ER G AAME, WU, wats

HEBFTEDM hashCode R, BUIMRALFI—, W% T
BT S B B BT

6.2 HEIRIMAL / “WRIEIA”

frARERER N7 FERANERBRTE VA get() 7 kb LB A BLAIEE, H ULAYSEI Ik
FEFE get() Tk AT new B, T AER AR OSCHIIESRE , & “EET. AR
B, FrLARRy “@ssl"

1. SERNNEL / “WUAR" #RT
FERNE / WD AR R S A e, —RRE — F IS,
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B A 975 B singleton_1, A& MyObject.java fLESHNT :

package test;

public class MyObject {
private static MyObject myObject;
private MyObject () {

}
public static MyObject getInstance() {

I FER fm#
if (myObject != null) {
} else |
myObject = new MyObject();
}
return myObject;

}
BIEELL 2 MyThread.java S U0TF

package extthread;
import test.MyObject;
public class MyThread extends Thread ({
@Override
public void run() {
System.out.println (MyObject.getInstance () .hashCode()):
}
}

#2472 Run.java fXRSUNF .

package test.run;
import extthread.MyThread;
public class Run {
public static void main(String[] args) {
MyThread t1 = new MyThread();
tl.start();

}

BT R BER A 6-2 Frs.

B 62 “HRILEI" BT — NS
HESE I ARG — MR SEH], EARREZRBOFAT, e B E4 56

HIOL, 5 BB R R AR B

2. FERNNEL / “WIRAE" AOERRR
RTINS S ARG “SLBPANER” A1 “FERfNER” LI T BRI, BESLE
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MEFREER, BTE CERME” AT AR EBURERE, RARRESC IR AR
KA — F UM E SRR P A R QIS 267,
BB H , 2P singleton_2, A3 MyObject.java fAFSUNF :

package test;
public class MyObject
private static MyObject myObject;
private MyObject () {
}
public static MyObject getInstance() {
try |
if (myObject != null) {
} else ({
AR R X R AT — S & el T
Thread.sleep (3000) ;
myObject = new MyObject () ;
}
} catch (InterruptedException e) {
e.printStackTrace() ;
}
return myObject;

}
BilEELL #22 MyThread.java fCFSANF -

package extthread;
import test.MyObject;
public class MyThread extends Thread {
@Override
public void run() |{
System.out.println (MyObject.getInstance () .hashCode());

}
f1|7#12 472 Runjava fRESA0F .

package test.run;

import extthread.MyThread;

public class Run {

public static void main(String[] args) {

MyThread tl1 = new MyThread() ;
MyThread t2 = new MyThread() ;
MyThread t3 = new MyThread() ;
tl.start();
E2.start ()
t3.start();

}
PP 8475 BRI 6-3 7R .
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7214088

115020296
16130931
|
i
L

6-3 AR

PR GATENH T 3 Fh hashCode, WHABIAH T 3 X%, FHARBEIN, XBR “FHiR
ASEIRE " o AT E? SR — FRERITR.

3. FEIRNNEL / “tiAEL" AORRIRTTZR
(1) 7B synchronized X4
B SR Z A2k 72 0] L [R] A 1 A getlnstance() 7%, HB4 H 75 Z X} getlnstance() 77 ¥ 75 B

synchronized X8RI 7]
B EEM L 955 H singleton 2 1, AIEJE MyObject.java {LASUNTF :

package test;

public class MyObject {
private static MyObject myObject;
private MyObject () {

}

11X E R FHERERKT
R b5 S
synchronized public static MyObject getlnstance() {
try {
if (myObject != null) {
} else |

IR E X R Z AT — SR ey TR
Thread.sleep(3000);
myObject = new MyObject();
}
} catch (InterruptedException e) {
e.printStackTrace();

}
return myObject;

}
ALk f22 MyThread.java {CFSANF -

package extthread;
import test.MyObject;
public class MyThread extends Thread {
@Override
public void run() {
System.out.println (MyObject.getInstance () .hashCode()):

}
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B1%12472% Run.java fCAS 1T

package test.run;

import extthread.MyThread;

public class Run {

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

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

}

new MyThread();
new MyThread();
new MyThread() ;

PP fTa A RN 6-4 FiR .

M 6-4 BfTER

WA synchronized CEEFARBIMFSLGIMIR R, (HIHAN T L AE TRCRAER LT,
RN, M RBREERIE R, WS E—RRRBI 5, AT ARSI T

(2) SRR

[ R A TR, SOVHEA TRCRRVERARI . BUSFIAAARS S e ?
BRI A9 H singleton 2 2, A& MyObject.java {RASUIT -

package test;

public class MyObject {
private static MyObject myObject;

private MyObiject ()

}

{

public static MyObject getlInstance() {

try {

I A5 %R T
/l synchronized public static MyObject getInstance ()
5 3%, RE-FRIK, 2BRBH 4
synchronized (MyObject.class) {
if (myObject != null) {

} else
11 BERAE B B A R 2 AT — o A My TR
Thread.sleep (3000) ;
myObject = new MyObject () ;

{
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} eatch (InterruptedException e) ({
e.printStackTrace ()
}

return myObject;

}
B2k IS MyThread java LA U

package extthread;
import test.MyObject;
public class MyThread extends Thread {
@Override
public void run() {
System.out.println (MyObject.getInstance () .hashCode());

}
}

A EiZ172 Run java fUEANTF

package test.run;

import test.MyObject;

import extthread.MyThread;

public class Run {

public static void main(String[] args) {

MyThread t1 new MyThread() ;
MyThread t2 new MyThread();
MyThread t3 new MyThread () ;
tl.start();
t2.start();
t3.start();
11 S RRAR A B 45 2 TE 7 B
// {8 public static MyObject getInstance () ¥
I HHARRBHEREESHT, IR LEKRETHE

[ T

)
BIFiafTIa A RN 6-5 Fis .

f19521957
19621457

FE 6-5 BITHR

WTT AR synchronized i3S 2UAR RIS BI04, (IR T B: B F7R0CR 2
AEHAERAY, Al synchronized [A25 Jr ik — R EATHY . RS iR fUID St M p X MBS

(3) Shxi e B B (AR AT Bl i [F) 25

[RIACARH ST LASH Xt S st i 22 pARAD AT b Y 45, T A ARSI A R R, X
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FETEIBATRT, BCRSELN LIRRIKIERT .
Bl H, & FRH singleton_3, A2 MyObject.java {RFSUNT

package test;

public class MyObject ({
private static MyObject myObject;

private MyObject ()
}

{

public static MyObject getInstance() {

try {

if (myObject != null) |

} else ({

11 M ) A R 2 AT — o A e ey TR
Thread.sleep (3000) ;

/I K synchronized (MyObject.class)
1 B SR R A A E B

INEZERRAEARL LA

synchronized (MyObject.class) {

myObject =

}
} catch

new MyObject () ;

(InterruptedException e) {

e.printStackTrace() ;

}

return myObject;

}

B MyThread.java fUASUNT

package extthread;
import test.MyObject;

public class MyThread extends Thread {

@Override
public void run()

{

System.out.println (MyObject.getInstance () .hashCode());

}

fill#i2172E Runjava fAASANF

package test.run;

import extthread.MyThread;

public class Run {

public static void main(String[]

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

args) {
new MyThread() ;
new MyThread() ;
new MyThread() ;
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t2.start();
t3.start();

}
BIFEIT RS R A 6-6 s,

(|5 Problems
Cterminated> Run)
17214088
115020296
16130931

& 6-6 BEATHE

5 B[R] 2 synchronized i)k, TS HALXT R E A SIS I TR, MiBA) 4,
kR, BiTRRCRME R TR T, (BRI R SRR A BT i R TG i k5 5 [+
— LB RIGER . BUR AR MR BB 2R M e

(4) {8 ] DCL 33U A SViHL i

fEf 2058 R, i FH A9 J2& DCL XU 2 B AL il e 5 30 20 2 R P 455 v ) JE 38 Jon 48 0. 451) 1%
A,

BN A9 H singleton_5, A& MyObject.java fLAS U

package test;

public class MyObject {
private volatile static MyObject myObject;
private MyObject () {

}
NERRBANF RFREE, RRIETFEERSIRDNEFHITH
I XARIE T 0 B R

public static MyObject getInstance() {
try {
if (myObject != null) {
} else {
MR BN RZAH— LR T
Thread.sleep(3000) ;
synchronized (MyObject.class) |
if (myObject == null) (
myObject = new MyObject () ;
1
}
}
} catech (InterruptedException e) {
e.printStackTrace () ;

}

return myObject;
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I M BR A B 15 # ) W EH & Double-Check Locking
}

B L FE2E MyThread.java {CHS AT :

package extthread;
import test.MyObject;
public class MyThread extends Thread {
@Override
public void run() |
System.out.println (MyObject.getInstance () .hashCode())
}
}

f17#i2 172 Runjava AR ANF .

package test.run;

import extthread.MyThread;

public class Run {

public static void main(String[] args) {

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

| (A

pu—

}
BIFEITENERINAE 6-7 i,

7214088
7214088

[ 6-7 BITHR

MECEAAINRE, RO T W BB ZLEM RS, DCL tEKE%5
ZURRL A PR R T R

6.3 i FH A N B S B il

DCL A] DL fipth Z LA RGN AR R R L M. 28R, {1 A Ot 4 s th Bk ) [R) R
AR
Bl 75 H singleton_7, A8 MyObject.java fLFSINTF .

package test;
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public class MyObject {
1 PR T7
private static class MyObjectHandler
private static MyObject myObject = new MyObject () :

}
private MyObject () |

}
public static MyObject getInstance() {
return MyObjectHandler.myObject;
}
}

B L A2 MyThread java fCRS AN

package extthread;
import test.MyObject;
public class MyThread extends Thread ({
@Override
public void run() {
System.out.println (MyObject.getInstance () .hashCode())
}
}

A E#27726 Run java fAASANT

package test.run;

import extthread.MyThread;

public class Run {

public static void main(String[] args) {

MyThread tl1 = new MyThread();
MyThread t2 = new MyThread();
MyThread t3 = new MyThread();
tl.start();
t2.start ()
t3.start():

}
REFIE1TIE S RN 6-8 s .

6.4  JFHL S T AL BB S B
S P BT LA BRI, (BRI BTG, IR 25 1778
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Bl S5 RIE IS B o

B E I A A9 95 H singleton_7 1, €& MyObject.java LU :

package test;

import java.io.ObjectStreamException;

import java.io.Serializable;

public class MyObject implements Serializable {
private static final long serialVersionUID
/BCE EVEN
private static class MyObjectHandler {

private static final MyObject myObject = new MyObject();

I

888L;

}
private MyObject () |
}
public static MyObject getInstance() {
return MyObjectHandler.myObject;
}
// protected Object readResolve () throws ObjectStreamException ({
// system.out.println (" #lfl 7 readResolve F ! ");
/l return MyObjectHandler.myObject;
1}
}

A1k %5 2 SaveAndRead.java {UFBANT :

package test.run;
import java.io.File;
import java.io.FileInputStream;
import java.io.FileNotFoundException;
import java.io.FileOutputStream;
import java.io.IOException;
import java.io.ObjectInputStream;
import java.io.ObjectOutputStream;
import test.MyObject;
public class SaveAndRead {
public static void main(String[] args) |
try |
MyObject myObject = MyObject.getInstance();

FileOutputStream fosRef = new FileOutputStream(new File (

"myObjectFile.txt"));

ObjectOutputStream ocosRef = new ObjectOutputStream(fosRef) ;

oosRef.writeObject (myObject) ;
oosRef.close();
fosRef.close();
System.out.println (myObject.hashCode());
} catch (FileNotFoundException e) {
// TODO Auto-generated catch block
e.printStackTrace();
} catch (IOException e) {
/I TODO Auto-generated catch block

0’6
*

273
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e.printStackTrace();

}
try |
FileInputStream fisRef = new FilelnputStream(new File(
"myObjectFile.txt"));
ObjectInputStream iosRef = new ObjectInputStream (fisRef) ;
MyObject myObject = (MyObject) iosRef.readObject();:
iosRef.close ()
fisRef.close () ;
System.out.println (myObject.hashCode());
} catch (FileNotFoundException e) {
e.printStackTrace();
} catch (IOException e) {
e.printStackTrace();
} catch (ClassNotFoundException e) {
e.printStackTrace();

!

FEFIZ 1T ARG WA 6-9 Bz,
it DRI i AE ST 91 A HR A readResolve() Jiik o

FRE A R -
protected Object readResolve () throws ObjectStreamException {
System.out.println (" #f 7 readResolve #ix! ");

return MyObjectHandler.myObject;
}

BIFEITIR RS R A 6-10 s .

B 6-9 AREF—IXER Kl 6-10 ZEFR—XHR

6.5 il static fURSHe B B

RS e b B AR ZE (2 R B B 228047 17, B A AT RARE FH S U e i3 4
A S BB R AR K

BIEM ) H singleton_8, A& MyObject.java ARSI

package test;

public class MyObject {
private static MyObject instance = null;
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private MyObject () |

}

static |
instance = new MyObject();

}

public static MyObject getlInstance() {
return instance;

}

}

BN FEA MyThread java fCFSUITTF :

package extthread;
import test.MyObject;
public class MyThread extends Thread |

@Override
public void run() {
for (int i = 0; 1 < 5; i++) {

System.out.println (MyObject.getInstance () .hashCode());

}

= ey ; ; & reafiec|
) &#iZ173E Run java {LSINF |2 Problens |3
{terminated> §
19621457
package test.run; 129621457
import extthread.MyThread; 6:62H5;
public class Run { lgsii::_
public static void main (String[] args) | 19621457
MyThread tl = new MyThread(); %962”5’
MyThread t2 = new MyThread(); ::ZZi;%
MyThread t3 = new MyThread(); 19621457
tl.start () 19621457
t2.start(); -225:4::
t3.start(); 254622;5';
} 19621457
} i
e — 5 6-11 iBfT455
BFIEATIR B2 AP 6-11 Tz . e Etv

6.6 I enum B2 s H 0 90 BB EE L

*5(# enum FIFESAFERFFHEAML, EERMEEER, WETESWAashiER, T
AR FH I A A S BB B T AR X

AN A3 H singleton_9, BJE#2E MyObject.java {RAUNF

package test;

import java.sqgl.Connection;
import java.sql.DriverManager;
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import java.sgl.SQLException;
public enum MyObject {
connectionFactory;
private Connection connection;
private MyObject () {

try {
System.out.println (" #H T MyObject Hyti& ") ;
String url = "jdbc:sglserver://localhost:1079;databaseName=ghydb";
String username = "sa";
String password = "";
String driverName = "com.microsoft.sglserver.jdbc.SQLServerDriver";

Class.forName (driverName) ;

connection = DriverManager.getConnection(url, username, password);
} catch (ClassNotFoundException e) {

e.printStackTrace ()
} cateh (SQLException e) {

e.printStackTrace () ;

}
public Connection getConnection() {
return connection;

}
AN LR 22 MyThread.java fRASHIF .

package extthread;
import test.MyObject;
public class MyThread extends Thread {

@Override

public void run() {

for (int i = 0; i < 5; i++) |
System.out.println (MyObject.connectionFactory.getConnection ()
.hashCode()) ;

}
AIE#iZ172 Run.java A I0F .

package test.run; 30549415
import test.MyObject; 30549415
import extthread.MyThread; 30542415
. 30549415
public c}ass Ru? { ) ‘ : 30548415
public static void main(String[] args) { 30549415
MyThread tl = new MyThread(); 30549415
MyThread t2 = new MyThread(); 30549415

a X 30549415

MyThread t3 = new MyThread() ; 30549415
tl.start(); 30549415
t2.start(); 30549415
t3.start (); 30549415

} 30549415

} 30549415

21T IR RIS RN 6-12 iR l6-12 B4R
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6.7 SEdi H enum B 2 BB

AT — SR AT, BT “HATTHE—JEN”, 7EWH singleton 10 {7583 .
$+ 75 H singleton 9 1 # fir & PR 105 & 1 2 singleton_10 77 H ', 23 MyObject.java
RSN

package test;

import java.sql.Connection;

import java.sqgl.DriverManager;

import java.sgl.SQLException;

public class MyObject {

public enum MyEnumSingleton {

connectionFactory:
private Connection connection;
private MyEnumSingleton() {

try |
System.out.println (" f]# MyObject 3 & ") ;
String url = "jdbc:sqglserver://localhost:1079;databaseName=y2";
String username = "sa";

String password = "";
String driverName = "com.microsoft.sqlserver.jdbc.SQLServerDriver";
Class.forName (driverName) ;
connection = DriverManager.getConnection(url, username,
password) ;
} catch (ClassNotFoundException e) {
e.printStackTrace();
} catch (SQLException e) |{
e.printStackTrace () ;

}
public Connection getConnection() {
return connection;

}
public static Connection getConnection() {

return MyEnumSingleton.connectionFactory.getConnection () ;

}
L MyThread.java 2503 ANF .

package extthread;
import test.MyObject;
public class MyThread extends Thread {
@Override
public void run() {
for (int i = 0; i < 5; i++) {
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System.out.println (MyObject.getConnection () .hashCode()):

}

s T g R E 6-13 Frs,

& 6-13  REIhSZEE AL

6.8 AFLLGS

AT A TR R RIS ZLRRBRES & B B E O SR Ik ARBE
TAR BRI , (E45 UG B 2 AR, BUAE A Xt LRI BL R OL T .



FTE vﬁ”‘@””“ 7

a8 18 &b

A ARG — 5, AT R AT LR S AR TR, ER SRR
s Bt . IR, X R HIRER B AL REAIE I, /el B S St
2 [ AR SE S 0] A B R S e i

AR FEROZEPR U T FE A

Q LARAmfiA,

Q e PR FRAR A

O SimpleDataFormat 28 5 Z 2L 2 (1) itk Inik

Q nfa b FRERFR Y 54 .

7.1 FRE
TG R IRE TP RIRGIRE, IR BT Stte HOKh, W 7-1 BT,
RASHOR ST RE LR 7-2 B

java. lang public static snus Thread. State
extends EmmThread: State)

& Thread. State i

HRERT. SRTURTTIMEZ—

java. lang.Object
L java. lang. Enum<Thread. State>

ESmF SRS TERES.
o RUNNASLE

L java. lang. Thread. State TETE Java @A AHTRILRATRMHE,
FgEmMED EREFTHE T LNSHNSRL FRENS.
- ¥ 3
Serializable, Comparable<Thread.State> 7?%%1&%?#%— TERER TR ER NS0 T RS,

« TIMED WATTING

i e R T AR MR TRES SN R ENSB LT RMET.
E§1 H o TERMINATED
Thread SR ENZELTEHES.

[ 7-1 Hes2Em State 5 5 FEl 7-2 MR
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JE FH SRR S R i R RS R i R RN, PR ER WA 7-3 B

state machine Thread
States {protocol }
thread was selected by \
SemnnsBig thread scheduler to run/
. thread
New |start/ Ready W@ ferminated] Terminated
t yield/ 3
thread was suspended
by thread scheduler/ J

N sleep (sleeptime) / ( \
\_  wait(timeout)/
\__join(timeout)/ _ ~ fimeout elapsed/
NLockSupport.parkNanos () / Timed Waiting thead terminated/ j
N LockSupport.parkUntil () /

N Y

: S .
\ wait/ notify/
join/ . notifyAll/
\__ LockSupport.park/ Waiting thead terminated/
. —
wait for lock to enter
QynCMO block or method ~—————
wait for lock to reenter K

\_synchro block or method Blocked monitor lock acquired/

-/

K73 FESREXRREA

M 7-3 Al LIAR AL, AR SERBRA RN TR, SFARFRPLRRE, XERE
Z ) RS AT X Y45 Y, Ho Al WAITING 1 RUNNING AR A 2Z (8] 7] LB SR b AT 0046 s 17
AL R I, HINZRAR A SRR IR BE H 3 E A RUNNING JRZS .

7R EY /TR XX 6 R AR TR F A 04 75 A T80 IE

7.1.1 IGUENEW. RUNNABLE 1 TERMINATED

o AR A 7 EE R BT PR, T R R AR S B TRUT A s s Rt
RPTALEIEOL, HANMRLE R B MRS B, WRLELR AR IE AP AT, WRLLLRFRIF 7R SE, Mhobsk e
IETESET, WP O MM T, F% ., XHRESRBEA G EPHCHEER .

F/ESERY /& NEW, RUNNABLE & TERMINATED R%, NEW ARZA B4 BRLHILE iE
MAIRAT start() 77 20 EFRZS, i RUNNABLE JRZS 228 B ik AZ4TA9IRA, TERMINATED
SRR TR ST IR
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B & FRH stateTest] [T [, 2§ MyThread.java LA 4NF -

package extthread;
public class MyThread extends Thread |
public MyThread() {
System.out.println (" #:& 7 &K F 4K #A: " + Thread.currentThread() .getState());
}
@0verride

public void run() {
System.out.println("run # #% ##4k4: " + Thread.currentThread () .getState());

}
%% Run.java fCASUNF

package test;
import extthread.MyThread;
public class Run |
/I NEW,
// RUNNABLE,
/l TERMINATED,
/l BLOCKED,
// WAITING,
// TIMED WAITING,
public—static void main (String[] args) {
try |
MyThread t = new MyThread() ;
System.out.println("main # % FHRA 1: " + t.getState());
Thread.sleep (1000);
t.start():
Thread.sleep (1000);
System.out.println("main F#EFHWRA 2: " + t.getState());
} cateh (InterruptedException e) {
/l TODO Auto-generated catch block
e.printStackTrace();

| main A AR
runfLER IR . rRomvasiE

} : .
| main FIEP ARG . TeRMIvaTED

}
REFFIZATA I RN 7-4 BT B 74 B

w% Myt 7 sk AT R B B A RS2 R R main F 4 2 895k A % RUNNABLE,

7.1.2 ISUF TIMED WAITING

L FRIRAS TIMED_WAITING UL FEIMFT T Thread.sleep() 771, &R, S5t
[IFNik, 4kZEn FiatT.

BNEEZ KA stateTest2 FYITH , 3 MyThread.java SRS 41T -
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package extthread;
public class MyThread extends Thread |
QOverride
public void run() {
try |
System.out.println("begin sleep");
Thread.sleep (10000) ;
System.out.println (" end sleep");
} catch (InterruptedException e) |
e.printStackTrace () ;

}
2% Run.java {CRS 40T

package test;
import extthread.MyThread;
public class Run {
/ NEW,
// RUNNABLE,
// TERMINATED,
// BLOCKED,
// WAITING,
/I TIMED WAITING,
public static void main(String[] args) {

try {
MyThread t = new MyThread() ;
t.start ()
Thread.sleep (1000) ;
System.out.println ("main # ¥ FHIKA: " + t.getState());

} catch (InterruptedException e) {
/l TODO Auto-generated catch block
e.printStackTrace();
begin sleep
) i TEPEIRTS : TiMED WaTTING

end sleep

BIFefras R e 7-5 B
AT sleep() 7k e R PR HAE(EHEE TIMED WAITING,

7.1.3 I&IE BLOCKED

BLOCKED R 25t IUAEHE — AR PR R B f 45
BIEEZFRN stateTest3 A9 H , BIEL 55314 MyService java, SR

package service;
public class MyService |
synchronized static public void serviceMethod () {

try |



System.out.println (Thread.currentThread () .getName () + "H#HAT W& FHE 1) ;

Thread.sleep (10000) ;
} catch (InterruptedException e) |
e.printStackTrace() ;

% MyThreadl java {CRS80F

package extthread;
import service.MyService;
public class MyThreadl extends Thread {
@Override
public void run() |
MyService.serviceMethod () ;

}
2§ MyThread2.java {CAS AT .

package extthread;
import service.MyService;
public class MyThread? extends Thread {
@Override
public void run() {
MyService.serviceMethod () ;

}
2K Run.java {CI5 U F .

package test;
import extthread.MyThreadl;
import extthread.MyThread2;
public class Run {
/I NEW,
/| RUNNABLE,
// TERMINATED,
// BLOCKED,
// WATTING,
ﬂTIMED_WAITING,
public static void main(String[] args) {
MyThreadl tl = new MyThreadl () ;
tl.setName ("a");
tl.start();
MyThread2 t2 = new MyThread2();
t2.setName ("b");
t2.start();

HT7E

&

i

18 %

System.out.println("main ¥ # ¥ 8 t2 K &: " + t2.getState()):

283
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FIFE 45 B anE 7-6 Frn .
NEE I EFTENRZS ok B, 2 AR — HAESRE o B, Frid
t2 M} RS B E: BLOCKED,

7.1.4 I8IF WAITING

ARAS WAITING 228 FEAT 1 Object.wait() i Ja FrAb PR
I 2 Pk N stateTestd (YT, 2 Lock.java fURSANT

package service;
public class Lock {
public static final Byte lock = new Byte ("0");

}
# MyThread.java SRS A0

package extthread;
import service.Lock;
public class MyThread extends Thread ({
@Override
public void run() !
try |
synchronized (Lock.lock) {
Lock.lock.wait ();
]
} catech (InterruptedException e) |{
e.printStackTrace();

}
% Run.java fCHSUNF

package test;
import extthread.MyThread;
public class Run |
/I NEW,
// RUNNABLE,
// TERMINATED,
// BLOCKED,
// WAITING,
/! TIMED_ WAITING,
public static void main (String[] args) {
try |
MyThread t = new MyThread();
t.start ()
Thread.sleep(1000);

‘z‘ Problems « Tasks @ Web Brows
%(termnﬂcd) Eun 12.' [Tava Applicst)
AT EHE!
bmaxrJTERATRZS : srocken
i A TUHSHAED

’7-6 mAT4sR
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System.out.println("main F#&EFH t KA: " + t.getState());
} catch (InterruptedException e) {

// TODO Auto-generated catch block

e.printStackTrace() ;

|Li Problems - Tasks & Web Browser
Ruan (3) [J-v:_Aprpllc;anionj’C \Usarz\A
! na:n HAEAPRIRES: waitine

e - |
Bz 4R mE 7-7 P,

PUT wait() 75 LR FR AR S MO (E L JE WAITING . 1 7-7 sfrEsg

7.2 ZEFE4l

Al B R IH R B — R D, RRBRA T AT LA R, el AL, A
WAL . RIS A SO TR A TE S, i 7-8 R

B g
/////4f§ffif:::::::\~\\‘
maingk f2 Thread! Thread2 Eeitl g
it
...... Thread3 Thread4 &FRAl3
N
...... S fa4 Threads

B 7-8 LK AMEEH

AR, TR RIS RN B, AT RN Lk FRALKY Gl T
241

N0

7.2.1 ERFENISRKEAEIEA 1 FKEX

P 1 BRI R A FX 4, (HIEARQIERTANTER, XA I 2 ) e TT
K, HEanBIE—SeZR RN, T ARSI X SR ATV R, RO R —
MR, ARG PR IR AR TR Bz 4l b . S3CRE B A B AT LA X 2 A0 £k P X e A 7 A 1
AR

B2 FR N groupAddThread (935 H .

UM, W 7-9 FiR.
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1 oThresdh fava ' AThreadh Javs O3

e oryEa e | package exsthread:

a5 dn uRoEHAS THE=a parlic olase Threadf axtenls Thrend

& 7-9 WA
]2 172 Run java SRS AT -

package test;

import extthread.ThreadA;

import extthread.ThreadB;

public class Run {

public static void main(String[] args) |

ThreadA aRunnable = new ThreadA();
ThreadB bRunnable = new ThreadB();
ThreadGroup group = new ThreadGroup (" Bt H WEAEH ") ;
Thread aThread = new Thread(group, aRunnable);
Thread bThread = new Thread (group, bRunnable);
aThread.start ()
bThread.start () ;
System.out.println (" WEFHWE&EH . " + group.activeCount());
System.out.println (" &BAHLH K. " + group.getName());

]

)
PP AT)E AR P 7-10 FR .

§"r' ?roblﬂzg f&k‘ff@ Web Browser | 5| s 8 Servers |
terninated) Ran (1) UJava Application] C \Users\Adnina ‘u‘,r’V‘L_’w hepDatall]
CEDMEEE D 2
gg"" readName=Thread-3
f{‘,ThxeadName#rhread-z ,
(HRANSER B NYER
Eh:eadﬂame=‘thzead- 3
hreadName=Thread-2
hreadName=Thread-3
nreadName=Thread-2
nreadName=Thread-3
readName=Thread-2

& 7-10 BT8R

& PTG BRR AR P AMANLRRE, I HITEH TRBANSHK. B, W
PR — BRI HLAR 3 BTENH &,




7.2.2 SHEWSKBEIEE | ZHRKEK

B 2R B B A P T4, P h a4, Witz raixg
MR T . AR EEEIT LR AKE W, WREEMEWEHSIEE Z 2 m AR T4
TR A, {8 JDK AR T R YOCR AR 451 .

B FR N groupAddThreadMoreLevel (3 H .

B&i2472 Run.java fRAS 40T -

package test.run;
public class Run {
public static void main(String[] args) {
[ # main A FER—NEELA A, REEX M2 AP FMEER 2
Il  #% activeGroupCount () 7 activeCount () WEFZEEH
I EZF R — AR
ThreadGroup mainGroup = Thread.currentThread() .getThreadGroup();
ThreadGroup group = new ThreadGroup (mainGroup, "A");
Runnable runnable = new Runnable () {
@Override
public void run() {
try {
System.out.println("runMethod!");
Thread.sleep (10000) ;/ &BEREZATRAL T ZAEE
} catech (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace();

}
bi
Thread newThread = new Thread(group, runnable);
newThread.setName ("2") ;
newThread.start () ;/ &BLSABHKRE A HE LA F
i
ThreadGroup|[] listGroup = new ThreadGroup[Thread.currentThread ()
.getThreadGroup () .activeGroupCount () ];
Thread.currentThread () .getThreadGroup () .enumerate (ListGroup) ;
System.out.println ("main ZBFHELAFEEH,: " + listGroup.length + " LFH: "
+ listGroup[0] .getName()) ;
Thread[] listThread = new Thread[listGroup[0].activeCount()];
listGroup|[0] .enumerate (listThread) ;
System.out.println(listThread[0] .getName());

blans | 2 Tasks | @ ¥ab Browser | & Console 13
{terminsted> Run (1) [Java Application] C:\Vsers\Adninisty
mainfkE PEZ DAFERE: 1 2FH: &
run¥echod!

A

}

BFETERNGRMAE 7-11 iR,
AFE AU OS540 5 2 main 20818 —/ 84,
SRIG MAEZH PRI T 4F2 . B 7-11 B4k
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Java SEEHEEZOEAR

7.2.3 SHEHEHBARRY

H B R A 2 B Y AT AR .
B E#4 PN autoAddGroup B H .
f117#321726 Runjava fRRSINF :

package test.run;
public class Run {
public static void main(String[] args) {

t

/| 7 # activeGroupCount () ME LM ARAN A PHTFLEBHALE

Il 77 % enumerate () WA ERLBATH FELEAUEFNER

/| # %] ThreadGroup[] &4 &+

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

+ " OTERWGRRAL N "

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

+ " PHEEBAKE: "

+ Thread.currentThread() .getThreadGroup () .activeGroupCount ());
ThreadGroup group = new ThreadGroup (" # &4 ") ;// 3 wE main 4 ¥
System.out.println ("B 4 %#%: " + Thread.currentThread().getName ()

+ " TR RBALN: "

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

+ " PHARAKE:

+ Thread.currentThread() .getThreadGroup () .activeGroupCount()) ;
ThreadGroup[] threadGroup = new ThreadGroup[Thread.currentThread()

.getThreadGroup () .activeGroupCount () ];

Thread.currentThread () .getThreadGroup () .enumerate (threadGroup) ;
for (int i = 0; i < threadGroup.length; i++) ({

System.out.println(" $—AEEHL#HHY: " + threadGroup[i].getName());
}

}
FRIFE1TIE RIS RN 7-12 fiR.

[Lkoﬂaﬁsl&‘hﬂxfé veb »mfacm..l. 52 < et

E,\IJ m—snr ’u\uig_\

ﬂ § B
sﬂfif" main Fﬁﬁ&’]“%&*ﬁ%h main mﬁ?ﬁ&?ﬂ%ﬁi: 1
HE—MERESRN: NS

[ 7-12 BITHE

A LR EAEM RS2, FESEHIE—> ThreadGroup LR F24H x B 4R A &2 T & ik 7R 4,
N x AR A SHHBRYRTRBEN R TR ML RS, Wit RS E— M RBA PR T —
DT, FrATERH 6 PITEN B RO E i 0 BT 1.

7.2.4 IREURZIEE

BIEEZ KA getGroupParent f35 H .
PIEZ 472 Runjava fREGUNF
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package test.run;
public class Run {
public static void main(String[] args) {
System.out.println(™ 4#: " + Thread.currentThread () .getName ()
+ " REHSKRAL A v
+ Thread.currentThread () .getThreadGroup () .getName());
System.out

.println("main ZEHAENEEHAN R EBANLFE: »
+ Thread.currentThread () .getThreadGroup () .getParent ()
.getName());
System.out.println("main AEHAENLZBANIEZBANKLEBANLEHFE:
+ Thread.currentThread() .getThreadGroup () .getParent ()
.getParent () .getName ()) ;

}
RBFIEfTIE RS R aE 7-13 .
EFTERULE IVM R R FRA S system, FHBULACLRFRA N B2 77 .

7.2.5 LRARHEBEINLEESH
B84 FRA mainGroup B H , B)E2E Run.java {CIBL0TF .

package test.run;
public class Run {
public static void main(String[] args) {
System.out.println (" &AL FH. »
+ Thread.currentThread () .getThreadGroup () .getName () ) ;
System.out.println(" &R A+ FHMELLE.
+ Thread.currentThread() .getThreadGroup () .activeCount());
System.out.println(" B APLBANHKE - 2.
+ Thread.currentThread () .getThreadGroup () .activeGroupCount ()) ;
ThreadGroup newGroup = new ThreadGroup (Thread.currentThread()
.getThreadGroup (), "newGroup"):;
System.out.println (" &BRAPEEANKE - w22/ v
+ Thread.currentThread () .getThreadGroup () .activeGroupCount());
System.out
.println (" X &4 L H. v
+ Thread.currentThread () .getThreadGroup () .getParent ()
.getName ()) ;

}
FEFEITIE RS FRE 7-14 s .

i Pruklusgﬁluh[ 87
{terminated” Ron [Java cati
%&m&WWW%%E
mainihfE FTTE ANARFRAA AN W‘ﬁ&’ﬁﬂ’]g FRE: system

HIEHEF: main
éﬁfi?ﬁqﬂiﬁfm‘]éifzﬁi: 1

TR A RIE N7 H: o

Exception hread "main" java.lang.NullPointerException ggfgggtpgiiiggaﬁ]ﬁi_mZZE 1
at tesr.run.Run.main(Run.java:15) ’X\g};gggﬁ: system
& 7-13 B4R B 7-14 BITE5R

AL U A — R P A T — R
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726 HANSEHEESEL

B3 Z RN grouplnnerStop A H -
A3 MyThread.java FS{CHB AT -

package mythread;
public class MyThread extends Thread |
public MyThread (ThreadGroup group, String name) {
super (group, name);
}
@Override
public void run() {
System.out.println("ThreadName=" + Thread.currentThread () .getName ()
+ "REETHRMEHT )"
while (!this.isInterrupted()) {
}
System.out.println ("ThreadName=" + Thread.currentThread() .getName ()

+UERT ")
)

AI|## 2 Run.java fCRS 41T

package test.run;
import mythread.MyThread;
public class Run {
public static void main(String[] args) {
try {
ThreadGroup group = new ThreadGroup (" KW &4 ") ;
for (int i = 0; 1 < 5; i++) {
MyThread thread = new MyThread(group, "4&# " + (i + 1));
thread.start () ;
}
Thread.sleep(5000) ;
group.interrupt () ;
System.out.println (" #M 7 interrupt () Fik ") ;
} catch (InterruptedException e) {
System.out.println("#TH#T! ");
e.printStackTrace () ;

}

T TIE Mg R 7-15 Fis.

WK EBR L BRA Y, KA HKEA
ThreadGroup 9 interrupt() 770, AT LLKFiZ2H 9 F
HIETEB TR A5 1R .

7.2.7 BF5IEBFEELHRITSR

BN RN groupRecurseTest A5 H 7-15 JEfTER

gzhreadume=g§¥§3}ﬁﬁ‘ﬁgé§€ﬁ'ﬂ;7 :
 ThreadName=4412 2/ & HIGTLRET 1 -
(Threadiame=241E s E G FHIATEMRER T ¢
. ﬁ?incerrupt Pak:

’vThreadName%gifil%?ﬁ? g
hreadﬂme=g%f§5%$? :
Threadiame=25F23455R 1
| Threadfame=2%FE24 R [ :
I Threadiame=44FEa55R T «
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package test.run;
public class Run {
public static void main(String[] args) {
ThreadGroup mainGroup = Thread.currentThread () .getThreadGroup();
ThreadGroup groupA = new ThreadGroup (mainGroup, "A");
Runnable runnable = new Runnable () {
@Override
public void run() {
try |
System.out.println("runMethod!");
Thread.sleep(10000);
} catch (InterruptedException e) {
e.printStackTrace();

i

ThreadGroup groupB = new ThreadGroup (groupd, "B");

I BEE, BEF—E2HH 2

ThreadGroup[] listGroupl = new ThreadGroup[Thread.currentThread()
.getThreadGroup () .activeGroupCount () ];

N true £# AREFHARFIHA

Thread.currentThread () .getThreadGroup () .enumerate (listGroupl, true);

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

if (listGroupl[i] != null) {

System.out.println(listGroupl[i].getName()):

}
ThreadGroup|[] listGroup2 = new ThreadGroup[Thread.currentThread()

.getThreadGroup () .activeGroupCount () ];
Thread.currentThread () .getThreadGroup () .enumerate (listGroup2, false);
for (int i = 0; i <listGroup2.length; i++) {

if (listGroup2[i] != null) {
System.out.println(listGroup2[i].getName());

} E{__Problus & «uks;dhhlrw
F (hrnutqﬁ ed> Run [Tava Applicatson
}
Ei

s T E g S an i 7-16 fizs.

7.3 AEERREEATA ) E 716 EfisR

IEWRITEL T, KBREBITIHN SRR ZEPATES BPLURICFR . AT LGE T soE
6977 S S T E AT BA A

{3 & 4 Fx 4 threadRunSyn [ Java T H .

A& MyThread.java 28 F22&, U .

package mythread;
public class MyThread extends Thread {
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private Object lock;
private String showChar;
private int showNumPosition;
private int printCount = 0;/ 4&iH4TE8 T LA FH8
volatile private static int addNumber = 1;
public MyThread (Object lock, String showChar, int showNumPosition) {
super () ;
this.lock = lock;
this.showChar = showChar;
this.showNumPosition = showNumPosition;
}
@Override
public void run() {
try {
synchronized (lock) {
while (true)
if (addNumber % 3 == showNumPosition) {
System.out.println ("ThreadName="
+ Thread.currentThread() .getName ()
+ " runCount=" + addNumber + " " + showChar);
lock.notifyAll();
addNumber++;
printCount++;
if (printCount == 3) {
break;
}
} else |
lock.wait ()

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

}
A7 Run.java BEfTRMAHBATF

package test.run;

import mythread.MyThread;

public class Run {

public static void main(String[] args) |

Object lock = new Object();
MyThread a = new MyThread(lock, "A", 1);
MyThread b = new MyThread(lock, "B", 2);
MyThread ¢ = new MyThread(lock, "C", 0);
a.start();
b.start ()
c.start ()

)
R IEfT)E SR A 7-17 PR,
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ead-1 r unt=g
ead-2 runCount=9

| 7-17 FTER 3 41t ABC 5

7.4 SimpleDateFormat EZ6F% % 4>

o5 293

%5 SimpleDateFormat 2 1 57 H #1195 54501k, (BAEZLBAE S, MHILEE

S i B e i R AL BRI ASHERS , R SimpleDateFormat 283 AR ZE 41 .
741 HURE

ARG LB 2K SimpleDateFormat 1£ 2 4R PR T AL HE H IWIEAR i 1045 A B4R

HITEOL, X IETE SRR INE T & h A 5 B B i [a) R,
B85 H formatError, 2§ MyThread.java {85 40F

package extthread;
import java.text.ParseException;
import java.text.SimpleDateFormat;
import java.util.Date;
public class MyThread extends Thread {
private SimpleDateFormat sdf;
private String dateString;
public MyThread (SimpleDateFormat sdf, String dateString) {
super () ;
this.sdf = sdf;
this.dateString = dateString;
}
" @Override
public void run() {
try ¢
Date dateRef = sdf.parse(dateString);
String newDateString = sdf.format (dateRef).toString();
if (!newDateString.equals(dateString)) {
System.out.println("ThreadName=" + this. getName ()

+ "HRHET HHFHMHE: " + dateString + " HERWAH A

+ newDateString);
}
} catch (ParseException e) {
e.printStackTrace() ;
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iB172 Test.java fCASANT :

package test.run;
import java.text.SimpleDateFormat;
import extthread.MyThread;
public class Test {
public static void main(String[] args) {
SimpleDateFormat sdf = new SimpleDateFormat ("yyyy-MM-dd");
String[] dateStringArray = new String[] { "2000-01-01", "2000-01-02",
"2000-01-03", "2000-01-04", "2000-01-05", "2000-01-06",
»2000-01-07", "2000-01-08", "2000-01-09", "2000-01-10" };
MyThread[] threadArray = new MyThread([10];
for (int i = 0; i < 10; i++) {
threadArray[i] = new MyThread(sdf, dateStringArray[i])
}
for (int i = 0; i < 10; i++) |
threadArray[i] .start ()

}

BT rgs S 7-18 s .

b Problmsgum‘tuh @ ¥eb Brwsu|ﬁw = i
”“jmmi&mf

{terminated> Test [Java llcaum] ﬁ \Program File

| ThreadName=Thread-2 5 % 2000 s EREATH 1970-01-03
ThreadName=Thread- 13&%&7 Eliﬂ?ﬁ% 2000-01-02 ¥R Bﬂﬁ)b: 1970-01-03
ThreadNeme=Thread-61655 | HEFFHE: 2000-01-07 FEHRMATEYEN: 2000-01-01
ThreadName=Thread-41R48 7 HEFF/E: 2000-01-05 EHRMATHMN: 1970-01-03
ThreadNawe=Thread-oifif T HEISME: 2000-01-10 HRHAIEEN: 2000-01-04
‘ThreadName=Thread-51B45 7 HHIFAE: 2000-01-06 FHREATEHLIN: ooos-01-04
ThreadName=Thread-sik4H 7 HEIFAE: 2000-01-00 HEBRBEAEMEN: coos-01-04

B 7-18 BfT45R
MG A P ATENASE kA, {8 8619 SimpleDateFormat 25 7F 2548 #2 (193485 vh b ¥ H
W, 5 M H AR A M
742 BRRBRERDE1
Bl H, ZFRHN formatOK 1, 2& MyThread.java fEA% 40T

package extthread;
import java.text.ParseException;
import java.text.SimpleDateFormat;
import java.util.Date;
import tools.DateTools;
public class MyThread extends Thread |
private SimpleDateFormat sdf;
private String dateString;
public MyThread(SimpleDateFormat sdf, String dateString) {
super () ;
this. sdf = sdf;



B7E BIEIB < 295

this.dateString = dateString;
}

QOverride
public void run() {
try |
Date dateRef = DateTools.parse("yyyy-MM-dd", dateString);
dateRef)

String newDateString = DateTools.format ("yyyy-MM-dd",

.toString();
if (!newDateString.equals(dateString)) |
System.out.println("ThreadName=" + this.getName ()

+ "RET B FEHFE. " + dateString + " HBEREGBEHA.
+ newDateString);
}

} catch (ParseException e) |
e.printStackTrace();

1
2 DateTools.java fCFSUNTF

package tools;
import java.text.ParseException;
import java.text.SimpleDateFormat;
import java.util.Date;

public class DateTools {
public static Date parse(String formatPattern, String dateString)

throws ParseException ({
return new SimpleDateFormat (formatPattern) .parse (dateString);

}

public static String format (String formatPattern, Date date) {
return new SimpleDateFormat (formatPattern).format (date) .toString();

}
}

BT Test.java {CHS S5 — 15 & —FEH) .
BIFZET IR g R mE 7-19 iR .

& 7-19 BfTER

Pl & A AT R, AR A FRAE R A U STt R AIE T £ SimpleDateFormat

RS
743 BBERBEERX2

AT/ 44 id, ThreadLocal 28 REME LR SEE FIFE E IR G0 FHIZ A AT LA DR B 2R A2
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¥£5% T SimpleDateFormat 4 BAE IR A L
BN H , %K formatOK2, 25 MyThread.java fURSANT

package extthread;
import java.text.ParseException;
import java.text.SimpleDateFormat;
import java.util.Date;
import tools.DateTools;
public class MyThread extends Thread {
private SimpleDateFormat sdf;
private String dateString;
public MyThread (SimpleDateFormat sdf, String dateString) {
super () ;
this, sdf = sdf;
this.dateString = dateString;
t
@Override
public void run() {
try |
Date dateRef = DateTools.getSimpleDateFormat ("yyyy-MM-dd") .parse (
dateString) ;
String newDateString = DateTools.getSimpleDateFormat ("yyyy-MM-dd")
.format (dateRef) .toString() ;
if (!newDateString.equals (dateString)) {
System.out.println ("ThreadName=" + this.getName ()
+ "R T HMFEHE. " + dateString + " HiEKWwE A, "
+ newDateString);
}
} catch (ParseException e) {
e.printStackTrace() ;

}
2 DateTools. java fAASANF -

package tools;
import java.text.SimpleDateFormat;
public class DateTools {
private static ThreadlLocal<SimpleDateFormat> t1 = new Threadlocal<SimpleDateFormat> () ;
public static SimpleDateFormat getSimpleDateFormat (String datePattern) (
SimpleDateFormat sdf = null;
sdf = tl.get();
if (sdf == null) ({
sdf = new SimpleDateFormat (datePattern);
tl.set (sdf);

}
return sdf;

)
117K Test.java A5 AT TH /N R—HRER
RFETT)E A5 R A 7-20 FR .
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PG EAE R, BREITAREZIER.

7.5 EeFep B S A b B
A&7 [ threadCreateException, |74k #24s MyThread.java, fAFSI1TF :

package extthread;
public class MyThread extends Thread {
@Override
public void run() {
String username = null;
System.out.println(username.hashCode());

f% Mainl java 3CF, RRSE0F .

package controller;
import extthread.MyThread;
public class Mainl {
public static void main(String[] args) {
MyThread t = new MyThread():
t.start ()

}
BITEERINE 7-21 iR,

2. Problens [gr.m i

<umunat€>Mnm>EHWtAmﬂz, LB
Exceprion in thread "Thread- D" Java lang NullPolnterExcepclon
at extthread.MyThread.run(MyThread. java:?7)

B 721 BITHIMEE

*
&
%

297

BRFBEITEEER SR sS85 7. 78 Java WEBLRERE AT, AL PRS0
17 “H4”, AR UncaughtExceptionHandler 2§, MM AT LAXT &4 0 5 34 #4748 R il Ab 3

B2 Main2 java SCHACRSHNF -

package controller;

import java.lang.Thread.UncaughtExceptionHandler;
import extthread.MyThread;

public class Main2 {
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public static void main(String[] args) {

MyThread tl = new MyThread():;
tl.setName (" &% t1");
t1l.setUncaughtExceptionHandler (new UncaughtExceptionHandler () {

@Override
public void uncaughtException (Thread t, Throwable e) ({
System.out.println(" % :" + t.getName() + " HILTH¥: ")

e.printStackTrace();

)z

tl.start();

MyThread t2 = new MyThread();
t2.setName (" %7 t2");
t2.start();

J7#% setUncaughtExceptionHandler() FIVE FH 2048 2 R BE X 52 103 E BRIA 1 S8 Ab FE 8%

ZATEERANE 7-22 TR,

{w Problems | 5
Qerminated> Hain? (Jave Ag_hutm J __% leaﬁ%uﬂu\t:mm%m
Exception in thread " t2" Be1
java. lang. NullP01nce:Except10n

at extrthread,yThread.run (NyThread.java:7)

Jjava. lang.NullPointerException
ac extthread.NyThread.run(MyThread. java:7)

i

i
L

& 7-22 AR

71 setUncaughtExceptionHandler() /245 18 8 R X R IX B B F HALBESS . 7 Thread 26
H i 1] LU setDefaultUncaughtExceptionHandler() 77 325 % T A £ 72 X 52 1% B 5 AL BE 8%

AREUCRSINR .
B Main3.java SCHARES AT «

package controller;
import java.lang.Thread.UncaughtExceptionHandler;
import extthread.MyThread;
public class Main3 {
public static void main(String[] args) {
MyThread

.setDefaultUncaughtExceptionHandler (new UncaughtExceptionHandler () {

@Override
public void uncaughtException(Thread t, Throwable e) {
System.out.println(" & :" + t.getName() + " HATH¥E. ") ;

e.printStackTrace () ;

b) i
MyThread tl = new MyThread();

tl.setName (" &% t1");
tl.start();



E7E BEBA o 299

MyThread t2 = new MyThread();
t2.setName (" &f2 t2");

t2.start():

}
J5#: setDefaultUncaughtExceptionHandler() ) 7E FH 2 Ry 46 & 4R B S 1 A R AR X RIE

CNNE S8
BFTESRANP 7-23 FioR .

java. lang.NullPointerException
at extthread.MyThread.run {MyThread. java:7?)
Java. lang . NullPointerException
at extchresd,fyThresd, run (MyThread. java:7)

Eﬁe%i&:%ﬁ%tz BT B

& 7-23 IS

7.6 LFEALMAEEL SH
B35 H threadGroup 1, 2§ MyThread.java {8 41TF .

package extthread;
public class MyThread extends Thread {
private String num;
public MyThread (ThreadGroup group,
super (group, name);
this.num = num;

String name, String num) {

}
@Override
public void run () {
int numInt = Integer.parselnt (num);

while (true) {

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

}
2 Run.java fRASUNTF :

package test.run;
import extthread.MyThread;
public class Run {

public static void main(String[] args) {

ThreadGroup group = new ThreadGroup (" R &MEH ") ;

MyThread[] myThread = new MyThread[10];
for (int i = 0; i < myThread.length; i++) ({

myThread[i] = new MyThread(group, "4&BE " + (i + 1), "1");
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myThread[i].start ()

}
MyThread newT = new MyThread(group, " &%&®E", va");
newT.start () ;

}

BFiEfra, Hh— PR ass, (AL RH— B LSEIEI 0 7 AFF S TER ) 45
B, nE 7-24 s,

||/ Problems | v Tasks @ ihb Erqu&'
Sterminated> Run [,}’wp A_iﬂ?llw
4?43 %ﬁé
T #7810
Febr, 78108

“eprion in thread “?F?ﬁ%?x' java. lang. WunberFormatException: For input string: "a"
o reption., for InputsString (NunberFormatException. java: 48)

IntiInteger.java:447)

eger.parseInt (Integer. java: 487)

cead, run (MyThread. java: 14)

& 7-24 FTERGER

1ol A AR 6 2 PR R A LB il 52 1, T while (true) ZEAERF 2 TCRR%H

MIBTTHIEEFORE , ERRIANEO T, LB N — R R A S A2 2
HIETT .

UNFAR S B FR AL ) — AR B 58 5 A AR AR LB A T T SE B

B3 H threadGroup_2, GIEEFTZFE4] MyThreadGroup.java 25, RRSHNF .

package extthreadgroup;
public class MyThreadGroup extends ThreadGroup {
public MyThreadGroup (String name)
super (name) ;
}
@Override
public void uncaughtException (Thread t, Throwable e) {
super.uncaughtException(t, e);
this.interrupt();

1

public void uncaughtException(Thread t, Throwable ) 77 H i1 t SE0E LR H IR T4 .
2k MyThread.java fXAS 80T

package extthread;
public class MyThread extends Thread {
private String num;
public MyThread (ThreadGroup group, String name, String num) {
super (group, name);
this.num = num;

}
@Override
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public void run() {
int numInt = Integer.parselnt (num);
while (this.isInterrupted() == false) {
System.out.println (" Z&fMFF: " + Thread.currentThread() .getName());

}

}

TR AR, i A % X java.lang. ThreadGroup 624, Jf H#E S uncaughtException
Jr b PG LR AT I, BERARXS G Y run() A NFEBANEEA SR catch 164, AN
A catch 141, W public void uncaughtException (Thread t, Throwable e) 75 A AT,

%% Run.java fRFSUNF

package test.run;
import extthread.MyThread;
import extthreadgroup.MyThreadGroup;
public class Run |
public static void main(String[] args) |
MyThreadGroup group = new MyThreadGroup (" & &E4 ");
MyThread[] myThread = new MyThread[10];
for (int i = 0; i < myThread.length; i++) {
myThread[i] = new MyThread(group, " &# "™ + (i + 1), "1");
myThread[i].start ()
}
MyThread newT = new MyThread (group, " H|#ZE", "a");
newT.start ()

}

FiFFiEfile, Hph— MR E, HaLfReiEik T, 4R 0K 7-25 for.

fi2: mu-sg"zruxsig Heb Browser SN : « X wpileE 2.5 =’ﬁ]|
Kterminated> Ran (1) [Java Application] C:\Prog e5\Genui tec\Connon\binary\con. sun. java. jdk windZ. x86_1.6.0.013\bink javaw. ax
SLIEF . £38s S
Exception in thread "1&%&%35" java. lang.NumberFormatException: For input string: "a"
i at java, lang.NumberFormatException, forInputSrring (NumberFormatException, java:48)
? at Java. lang. Inveger. parselnt [ Integer. java: 447)

at java. land. Integer.parssInt (Integer. java: 497)

at extthresd.MyThread.run (NyThread. java: 14)
STARFR . &iAEs J
SRR &8s
FCAEIN . 5F81
SELIEI S &R

AT T ey 23R

[ JEFR . #ife

i
B
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| 7-25 izt

7.7 ZRFE SR A PRAG 5 i
N E T HEFARER IR R, T4 XA U R — BT, &l
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B AR BT TS R WE?
B a8 ] (1939 H threadExceptionMove, 2 MyThread.java {3 40F

package extthread;
public class MyThread extends Thread {
private String num = "a";
public MyThread() {
super () ;
}
public MyThread (ThreadGroup group, String name) {
super (group, name);

}

@Override

public void run() {
int numInt = Integer.parselnt (num);
System.out.println (" ZLEFITH: " + (numInt + 1));

}
2k MyThreadGroup.java {RFS U1 F -

package extthreadgroup;
public class MyThreadGroup extends ThreadGroup {
public MyThreadGroup (String name) {
super (name) ;
}
@Override
public void uncaughtException(Thread t, Throwable e) {
super.uncaughtException(t, e);
System.out.println (" KU FHLE ") ;
e.printStackTrace();

}

2 ObjectUncaughtExceptionHandler.java fCHS U1 T

package test.extUncaughtExceptionHandler;
import java.lang.Thread.UncaughtExceptionHandler;
public class ObjectUncaughtExceptionHandler implements UncaughtExceptionHandler {
@Override
public void uncaughtException(Thread t, Throwable e) {
System.out.println (" X R#FHLE ") ;

e.printStackTrace () ;

}

2 StateUncaughtExceptionHandler.java {CA3 40T

package test.extUncaughtExceptionHandler;
import java.lang.Thread.UncaughtExceptionHandler;
public class StateUncaughtExceptionHandler implements UncaughtExceptionHandler f{
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@Override

public void uncaughtException (Thread t, Throwable e) {
System.out.println(" B#ANRHELE");
e.printStackTrace();

}
flEZ T Ry ava, fURETNTF .

package test;
import test.extUncaughtExceptionHandler.ObjectUncaughtExceptionHandler;
import test.extUncaughtExceptionHandler.StateUncaughtExceptionHandler;
import extthread.MyThread;
public class Runl {
public static void main(String[] args) {
MyThread myThread = new MyThread() ;
11 3 &
myThread
.setUncaughtExceptionHandler (new ObjectUncaughtExceptionHandler());
1%
MyThread
.setDefaultUncaughtExceptionHandler (new StateUncaughtExceptionHandler ());
myThread.start ();

}
BIFEfT e rRR A 7-26 fis.

e

Console 53

java. lang.NumberFormatException: For input scring: "a"

at Jjava.lang.NumberFormatException. forInputScring (NunkerFormatException. java: 48)
at java. lang.Integer.parseInt (Integer.java:447)

at java,. lang, Integer,parzelnt (Integer. java:497)

at extthread.lyThread. run (MyThread. java:17)

B 7-26 X&5FEAHYEET

P Runl java fURSANF .

public class Runl {
public static void main(String[] args) {
MyThread myThread = new MyThread() ;
3R
/l smyThread
/I .setUncaughtExceptionHandler (new ObjectUncaughtExceptionHandler());
VE:
MyThread
-setDefaultUncaughtExceptionHandler (new StateUncaughtExceptionHandler());
myThread.start () ;
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LEHANE 7-27 BN

=0 ymval lang, NudbsrFormatException: For input string:
sprion. for lnpntfcring (NunberFormatExceprion. java: 43)

Int (Integer, javs: 447)
Jpargelnt (Integer . java: 487)
coun (MyThread. java: 14)

& 7-27 BT R

5. I Run2.java, fRRSHNT -

package test;

import
import
import
import
public

test.extUncaughtExceptionHandler.ObjectUncaughtExceptionHandler;
test.extUncaughtExceptionHandler.StateUncaughtExceptionHandler;
extthread.MyThread;

extthreadgroup.MyThreadGroup;

class Run2 {

public static void main(String[] args) {

MyThreadGroup group = new MyThreadGroup (" RWLEH ") ;
MyThread myThread = new MyThread (group, " H#&&E ");
3t %
myThread
.setUncaughtExceptionHandler (new ObjectUncaughtExceptionHandler ());
VE -
MyThread
.setDefaultUncaughtExceptionHandler (new StateUncaughtExceptionHandler());
myThread.start () ;

Java. lan

g.NumberFormatException: For input soring: "a”

ar Jawve, lang, NuderFormatException. for Inputdtr ing (NunberFormatException. java: 48)
at Java. lang. Integer.parselnt (Integer.java:447)

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

at extthread. MyThread. run (MyThread. java: 17)

B 7-28 BiTH5R

M Run2.java fCAS AT

package test;



E7E RIEBA 0 305

import test.extUncaughtExceptionHandler.ObjectUncaughtExceptionHandler;
import test.extUncaughtExceptionHandler.StateUncaughtExceptionHandler;
import extthread.MyThread;
import extthreadgroup.MyThreadGroup;
public class Run2 {
public static void main(String[] args) {
MyThreadGroup group = new MyThreadGroup (" H#HBEH ");
MyThread myThread = new MyThread (group, " H#&H&E ");
11 %t &
// myThread
/l .setUncaughtExceptionHandler (new ObjectUncaughtExceptionHandler());
&S
MyThread
.setDefaultUncaughtExceptionHandler (new StateUncaughtExceptionHandler()):
myThread.start ();

}

e e

,agic\ﬁmoﬁiif: com. sun. jeva. jdk win32, xB6_ LG__B___ 3\bin) s

D B [lave Agplication] C:
java. lang.NumberFormatException: For input string: "a" £

at java. lang.HumberFormatException. forInpurString (NumberFormatException. java:48;
t java, lang. Integer.parselnt (Integer.java:447)
&t java. lang. Integer.parselnt (Integer.java:497)
at extthresd.MyThread.run (MyThread. java: 17)
java. lang.NumberFormatException: For input string: "a”
at dava, lang.NumberFormatException. for Inpur3tring (NumberFormatException. java: 48}

|t Jsva. lang. Integer.parselnt (Integer. java: 447)

at java.lang.Integer.parselnt (Integer.java:497)
at exvthread. MyThread. run {MyThread. java: 17)Z iﬁﬁﬂﬁ#m

.IJ

& 7-29 BATER

ARG ZATED “HAS I SR AL 1F 8, WLZFE public void uncaughtException
(Thread t, Throwable e) 779l _L super.uncaughtException (t, e) ; f0A%.
L2 W L Run2.java fCRBANT .

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

MyThreadGroup group = new MyThreadGroup (" &84 ") ;
MyThread myThread = new MyThread (group, " K& »);
11 3¢ &
// myThread
/I .setUncaughtExceptionHandler (new ObjectUncaughtExceptionHandler ());
V/E 3
/IMyThread
/l .setDefaultUncaughtExceptionHandler (new
/I sStateUncaughtExceptionHandler ()) ;
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myThread.start () ;

5
o
i

AT A4S AN 7-30 FTR .

i.a%fxmms*g

gption., faring tring (NueberFormatException, java: 49)

t{Integer.java: 447)
N Int{Integer.java: 497)

at extthread, MyThread, run (MyThread. java:17)

Java. lang.NumberFormatException: For input string: "a’

at Java. lang.uberfo eption. for InputString (NuberFormatException, java: 48)

ne { Integer.java: 347)

Int{Integer.java:497)

t extthread, HyThresd . run (MyThread. java:17)

f%&ﬁ%éﬁ%ﬁ

ar Java. land. Intege

at javs.lahg.
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