FIE 2 P 5 TR

SRR B 25 T TR 0 AT A IR R R R T 2k
3.1 ZBEHHNBE

TEIFAT e b AR Z 00T A XA . fEfE PPl 2 DA LB e flE2 0
LR TR RE AR P PR RE B (7

SARRBH M Z DX Z AL B ERE R KA —E M, HR AL RN A RS NS %L
FAL BRAS 19 22 A~ b BRAZ AL T PR DR AS  PEREAS A B SE 2 R 15 IR B T RSB, R AR B KL
HidZ Wi T2 A M8 0 B R ) 2 —E /). Z R ML AN GE S LA B IAT IR 2% T HCPF BT, X
WaAE—EFE LR TR . AW, IR AT 7 P A R a8 F il 2 8l DA G

TEfigh PR — A~ A 1) RN 3 4 v B B 2 08 22 i 2 AR 0, DA 2 TE R R AR AEAR 2 00 T
TEFE PP S0 E 2R R 22 % b BEAR 1T L[] I Ak PR A B K2R R B, Java B2 B 1 AT SC Y J5 kL AT T 3K
SR RS AT LA ] B Ak B A de R R B T IR

int nthreads = Runtime.getRuntime() .availableProcessors();

Horpr,availableProcessors O J5 k45 2 9 J2 Java B 4UHL AT LA FH 932 45 38 S0 1 A Ab BEAZ B N, B 4%
N —DERUE , B, R — A 2 BERAT 4 AR B, I Hz b 38 N 324l 2 A8, U oo 8
J7 % availableProcessors () 15 2] WY {H R 4 W1 SR % 2 4% b PR 2% 32 5 8 & 8, W@ o W Ty ik
availableProcessors OS5 3| AY{E N 8.

A F Windows #2E RGEMUATE 558 345 7T LA A F/ A A% 10 A% 4. & 3-1 JB/R T P Intel
Xeon CPU E5-2650 Z A AR Y CPU b BEAZ B9 HITE 00 800 CPU 4 8 AL BEAZ , B S0
R NE 3-1 ATLUAE I A RS FT DA SZ 3 32 MRl 3817 .

FERE B L R AT, AT IR BARAE BT g . Qi SRR 5 o T A A 55 0 2 T 030 %% 4 AT 5%, )34 o 4k
TRECH Z2 4% b 125 0T DA [a) i b 30 e KR AR A, 58 % AR AL AR 09 A 40 B 18] ) T3 H 55 T AR S 1
ol BHZE . L BH 28 p sl ] o5 AR KA L) A &8 TR AR A

WUERFR P B KR AT 5502 1/ O 4R AUE 55, W) 07 A el IS AT B 22 i R, 3 PR R 2 — D R R A
TR S5 B 2] 1/O BRVERT 2 AR B 2E , i B Ak B0 25 4 1 A7 PR 58 U1 48, 408 i % hy LA £ 72 04T L X A
A DAL AL B A% — AL T RRR A, DAR & Ak BE2S A9 R %

2R B5 1) 8 SBORIRR 7 BHL ZE B ]t A — 28 19 0% 3R, I AT 55 1) BEL S F 1] 5 4 5% 56 W G BsF ] /) L 481 oy
Famak,o<</<1. WHELREE  WAXTURRWT .



% 3% L&BEGER

CFPU fEFE CFU fEMICE

3-1 16#% CPU X 32 &BEMEERER

| AR A TR N
=7
SR AR o AT 95 AR 2T =50 %% F WL ) DU 8053 0 2 000 8 2 4 0 032
SRSB4 =0 I 2R AR 5 HBAD T — PO 60 AR A M 0 25 5 U AT L8 24
FEC e 2 A E B 1 AL BB f B 1 TR 0T O A M 5 1 B S A ] T
2 R

3.2 ZREBETITHIES
2 T2 30 L TIT LA T A (I L 6 Rl o T BT

3.2.1 EEF&EHITEE

TERSENGOL T i Bk — DR A1 ) — DA PAT AR T IR AT iz e . flin 267 1
R 2 LR SE M — TR It 45 R AT 55 . A8 1 Se )M G THAR 20 2 T 4528 2%
L2 WEGRAR LIRS R )G .

A LA Z 2SS 9 D7 vk join O SE L BRI RE , A AL B2 X R LB join O 7 )5 =4
FRZER R R RIATER,

Jr i join O [ SOEAAE

/1A SR 5

* public final void join() throws InterruptedException

/B millis NERZRE

* public final synchronized void join(long millis) throws InterruptedException

/ /B millis HAERF =R, nanos A5 BV AL

¢ public final synchronized void join(long millis, int nanos) throws InterruptedException

43



44 P kA

M i AT LR L 5 join O AT BE 2l i InterruptedException S# %, FF LA# A join O
LS T AT HE try---catch--fCHE A H BT .

Thread t = new Thread();
tryf
t.join();
}catch(InterruptedException e) {
/e

T TH 38 35— B R s 5 7 join O AT HT

6] 3-10 &3 PNERE. LB AT AL THEVE.ZH BHTIHREXEHEMM &R CHT
g A, RA MR A SR AR B AR PR S E . &8 C Akt .

[ & 53 4 )

B RHLE TERBRZ M E R AT LGE S 3 join Ol . F7 EHEE M2, fEZL R B T
i 2 A FREMAT R T UFEL R B B runO EHIMALRE A 1 joinO ik,

[EFRE]

//Producer.java
package book.ch3.join;
/ /7€ X2 Producer, 22 T Runnable #:1, R H LR A
public class Producer implements Runnable{
[/ U arr
int[] arr;
/ /F83E T3 1 E X
public Producer (int[] arr) {
/ /%8 2 P WAL
this.arr = arr;
}
//run () 77 E X
public void run() {
/ /% B T8 3R BEAT WD R AL R A
for(int i=0; i<arr.length; i++) {
arr[i] = (int) (Math.random() * 100) ;

}
//Worker.java
package book.ch3.join;
//7E L2 Worker, ZIELIH T Runnable # M1, RFEH H P AIZEFE B
public class Worker implements Runnable {
//7E B arr
int[] arr;

//7E XEKFEX % thread



Thread thread;
/IR TT I E X
public Worker (int[] arr, Thread thread) {
this.arr = arr;
this.thread = thread;
}
//run () J7 ¥ E X
public void run() {
/1M Join () Fik, % FF thread R BRPUT L
try {
thread.join();
} catch (InterruptedException e) {
e.printStackTrace();
}
/ /B A LR SR A
int sum = 0;
for(int i=0; i<arr.length; i++) {
sum += arr[i];
}
/SR FIZE R sum K454 )R # S22 sum

Index.sum = sum;

}
//PrintTask.java
package book.ch3.join;
/ /7% X2 PrintTask, %2 T Runnable #2 0, AR H T 94 B
public class PrintTask implements Runnable {
[/ LRI thread
Thread thread;
/I TE Tk E X, 3P R M thread MKAE
PrintTask (Thread thread) {
this.thread = thread;
}
//run () Ik E X
public void run() {
[/t Join () Bk, ik thread L2 FF
try {
thread.join();
} catch (InterruptedException e) {

e.printStackTrace() ;

}
/ /i &5

System.out.println("sum="+Index.sum);

%3

KA B HL
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//Index
package

.java

book.ch3.join;

public class Index {

/

R R sum, WIIR{E AN 0

static int sum = 0;

public static void main(String[] args) {

—

LE1T4

/ /5B arr, K/NA 100000
int[] arr = new int[100000];
//RVEEAR p IFE 3
Thread p = new Thread(new Producer (arr));
p.start();
/RN w IR 3
Thread w = new Thread(new Worker (arr, p));
w.start () ;
//BIELFR o I JH 3l
Thread o = new Thread(new PrintTask (w)) ;
o.start () ;
//SE RS
try {
o.join();
} catch (InterruptedException e) {
e.printStackTrace();
}
/ /R T 2
int t = 0;
for (int i = 0; i < arr.length; i++) {
t += arr[i];
}
if (t == sum) {
System.out.println ("WiE@E L") ;
} else {

System.out.println ("BIERMK. t="+ t + ", sum=" + sum);

R1

EFTAE RN 3-2 Pizs o i TR REAL™ A L I sum B3T3 Z5 R AR TR

Fiaf

- N — =
Bl Run - parallelprogamming EIM
= .

Run: Index (3) = t3 =
> "C:\Program Files\Java\jdk-17.8.1\bin\java.exe"
F sUm=4938775

_ | Wir@E!

2
. |, Process finished with exit code ©

32 EBITHR



% 3% SBEWEE

(CGEESER
I E— DR AR PAT WA DR DR R A TR IAT 5, & T
HATZ: .

3.2.2 {KER

F 1 sleepO FH T — AR (5512 17— B [H € W B[R], B 5 B 8] f AR K JE i sleep O H S
AW, ik sleepO W E XIERT

//BH millis #8 8 T IKIR B Z 050

* public static native void sleep(longmillis) throws InterruptedException

//BH millis $8 B TIRIR A ZFEL, nanos 8 B T R IR A9 44 70 %L

* public static void sleep(longmillis, int nanos) throws InterruptedException

Ji 1k sleepO AT RE2=l HY InterruptedException S5, I TR BBHZ J7 A try---catch---1&A] 7,

TELAR B A5 AT A X Be Bl (8] v, CPU A B 18] F 23 30 45 Ho A e A%, AT 4 HC At 4k A% ] LU 52 B CPU
7

2 AR B R i IR AR B D0 SR RN R AT B . 24 e O S G AY ZRE A AR I ARG SE Ry R R AR A
CPU WYMLLAR/N . A I m I Je P i AR 5 B S5 AR S G ) 2 () 26 I ek i 0 51 40 1 e Ao 25 1k
CPU R R M AR AN et SR LREEA LGB S E TR runO J7 L IHH sleep O J7 ik
it g 2B i CPU IRIR — Bl [a] AR BR S o5 L AR S5 22 R R R AT i A is 1T RS

[603-21  Hath 0~10, &4 — DT R L RRIRIR 1s.

G35 |

TE 5 — D ECF S LA J7 8, sleepO s sleep B AL millis g ZF0H, 8OV E A 1000ms,

[EFHRE])

//Worker.java
package book.ch3.sleep;
public class Worker extends Thread {
public void run() {
//PEFR 110K, AR R A 1A
for (int 1 = 0; 1 <= 10; i++) {
System.out.print(" " + 1i);
/ /ZRARIR 1000ms
try{
sleep(1000);
}catch(InterruptedExceptione) { }

}
//Index.java
package book.ch3.sleep;

public class Index {

47
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public static void main(String[] args) {
/ /BN EEP AR AR X S workerl fil worker2
Thread workerl = new Worker () ;
Thread worker2 = new Worker () ;
workerl.start();

worker2.start () ;

}

[E1TER]
FEF s AT 4 R 3-3 o .
Bl Run - parallelprogamming E@u
Run: Index (5) 0o —
» 4 "C:\Program Files\Java\jdk-17.8.1\bin\java.exe"
801122334455 6677889910 18
Process finished with exit code 8
33 EBITHER
(CEESSR |

U0 SR AE ] A 15 Al sleep O J7 32, D) 28 2 7 I MR 1) R & 25 3 5 AT AT W A0 2% 19 35 4,
3.2.3

—ALFRBR TR AT A A AN AT LN Sy o T R A BRAT L R 1 o T AT LUGE Y interrupt O
ik,

BRAEJE — AR EAE 22 i P e A B 75 0 v T 3 R — AR s Wi 2 . AR — A TR
waitO) J5 8% join O J7 ¥ 1E &b F FH 28 A% Hf B w0 33 SR AS 25 g o 107, FF 25 9l 8 InterruptedException
S

TER ) Thread 2877 2 i 7] UE T stop O B & [k — DR AT H stopO T ERECT A
.

ERF TR LR 2 interrupt O J57, B T BEAELEAN run O F L P 2% Thread B i
isInterrupted O FEAT W7 , 3K 45 0 Ui 235 SR AT AH B A4 4

FTEERE R JE , interrupt O Fl isInterrupted OS2 PN AE B ZEBIAY 5. interrupt O L B LR
— AT HIZ T ESERE R P WOIRE s isinterrupted O B — L6 ik, TEHTHEEE
B8 b T I I T S 2 BR AR R TR RS

[0 3-30  FEZ AR AN 2000 4ETF fh it 0T A7 1) 4F 1 3 2 A 9l b O

[ & 53 4 )

FEJAF 9 T 5 3k 0 2R IE — ARy REAE i 4 BEBR L OF BN REBE 100 BEBR , WG AE 0y J2 P 4F 5 Q2R 2 —
ARG RERZ B 400 BEBR AR Oy tL 2 R 4F

2 AR v 75 200 2o TG BRI PR Wi b e PR AR AR R LR e SRR — Bt ]SS 2R AR A I R L 2R
POl o 7 isInterrupted O H W2 AL T IRIRAS .
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[EFK1E]

//LeapYearPrinter.java
package book.ch3.interrupt;
public class LeapYearPrinter extends Thread{
public void run() {
//M\ 2000 4EFF iR
int year = 2000;
System.out.println ("FE4EMFE:") ;
while (true) {
/ /L AEF Ly
if(year$4==0&&year%s100!=0 || year$400==0) {
System.out.println ("[4F:"+year);
}
/ /N W R B B T B, AR, T R RO & W]
if(isInterrupted()) {
System.out.println ("ZFE2 LeapYearPrinter EZ WP W . ") ;
return;
}
year++;

}
//Index.java
package book.ch3.interrupt;
public class Index {
public static void main(String[] args) {
/1B X B
Thread newThread = new LeapYearPrinter();
/ /)R BT
newThread.start () ;
try {
Thread.sleep(l);
} catch (InterruptedException e) {
e.printStackTrace();
}
//13d interrupt Jrik i &

newThread.interrupt() ;

[ F 5]
LR AW TR AR PR R AR TEIRIR 1ms J5 P TR . X B BB IR AR Tms J& o4 1 it 76 7T 45
R0 PRI N ol S i o 22 L e R L FL AT IR

49
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[EZ1T4%R])
B is T4 R 3-4 s
Bl Run - parallelprogamming [i‘ﬂu
: Index (2) [ -
4 | "C:\Program Files\Java\jdk-17.6.1\bin\java.exe" "4
0 EEFEE:
_ | = 2000
i 2004
e #1228l eapYearPrinter 24230 s .

m g

Process finished with exit code 8

34 EBEITER

JDK 1.0 $24E TR/ 7 stopO Ml suspend O , X T A4S J7 v 38 B T 95 1 4 F2 00 48 1k e ,
WL R stopO R B K IELRFE 1k suspend O 2> — B PHZE M i<k A2, B2 H XL R A resumeO)
Tk, MTERZZ2MEMEYSSEFEHE RN X P T JDK 2.0 A TF 3 A e .

3.2.4 ilH CcPUBERAMN
AT B I FEAL R G CPU W, Al DLl M iy 7 f £k 210 H CPU BE F AL, yield O J5 T LA

LI .
JPiE yieldO HIFAE S A2 il CPU B9 i HIAL, (HZ X IF A RE AR IIE CPU 4 1 R 8 59 A 2 %
YN

27T N T R PRI R BT TR B R T ST A AR A T R A R R R DU T — 2
Ty B i M it
L) 3-41 AL 1 Itk 2] 5, Y5 2 3w, Skl CPU Rl AL,

[fEBmaHr]
fE PGS 1~5. 4180 3 W yieldO Jr e PHLZELL AL,
[EFK]

//Worker.java
package book.ch3.yield;
//P & Thread Bl# 2 Worker
public class Worker extends Thread {
public void run() {
System.out.println(this.getName () + "FFIEHAT™ ;
for (int i = 1; i <= 5; i++) {
/755 R 3RS, AR yield Tk
if (1 == 3) {
Thread.yield();
System.out.println(this.getName () + "ikH T cru i FHAL") ;
}
System.out.println(this.getName () + "IEfEHH" + 1);



AL T

®
w
e

}
System.out.println(this.getName() + "Z5R");

}

//Index.java

package book.ch3.yield;

public class Index {

public static void main(String[] args) {

/ /R PIAS R I B
Thread tl = new Workexr () ;
Thread t2 = new Worker () ;
tl.start();
t2.start();

[E1T4R])
BT Efrg RunE 3-5 fim.

B Run - parallelprogamming . E‘M

Rur: Index O % —
» "c:\Program Files\Java\jdk-17.0.1\bin\java.exe" "4
¥ Thread-BF 0T

Thread- 1F#4thiT

Thread-BEfEHit1

Thread- 1 F7E5it1

Thread-BFfEHit2

Thread- 1E {2

Thread-8itd TCPURIERAM

Thread-1itd TCPURIERM

Thread-BETEH#iLS

Thread- 1 EfE#it3 i
Thread-BETEiti4 |
Thread- 1EfE#itia
Thread-BEfE#iLS
Thread- 1 E7E%it5
Thread- B4 H
Thread-14%

m g (& Yl < >

» | I

Process finished with exit code @

3-5 BITER

(8 XiTit]
MIBATERTT U ek 2 DUS 208 1 MR 2 20001kt T CPU M AL, (HAE R AT
I SRIBCT CPU M FAL SR 5 Ak 22 04T .
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I AT 4 A2

3.3 FIPZIE

A T B — RN P R R (user thread) , Java HIbH —Z54R IR AU LR 2, FROAM S P 2k 72
(daemon thread) ., 7E Java HEfAHLH , SE3 LR 5 1Y) B Y 151 1 2 37 IR U £ 28 (garbage collector, GC) .

SRR S HA L AR B AT R R AS IR, B Y e — A 2 O P R 4R IR 55 . 24 R Sr 4 R
F RE AL 23R 13X E SR PO A AT IR 55 R AR ST R s T I 2 T,

TESFIP AR Dl BE | — A TR B PR R, F T 48 1 IR 55 09 35 oK 88058 BUBE AT 55, SE AP R — i
AR B AT 55, 3xX R K Dy — 5 T SF P AR B BRI S G AN 8 SE AP R AE AT 4
AT LLERAS CPU BB ] 5 55— T AN B 28 SF P AR AE AT A BT 25 s 1T,

AT — NS R PP R, R R R B AR E M7 Ik setDaemon O, 3% 7 ik & X TE X
LU

public final void setDaemon (boolean on)

B LRV E ST LI, AT fE 24 i 3 % Tllegal ThreadStateException #l SecurityException,
IR TR 2 6 3 1Y Calive) , W0 0 /2 U, X A FE & 408 3 5 6 start O 838 42 1 2, W30 i S5
Illegal ThreadStateException, £ B AT LR, 2338 1 ¥ checkAccess O FI W Y ai <k 2 &/ 0f
AR e, QRS mT DL, DU 57 % SecurityException,

il 4

Thread thrd = new Thread();
thrd.setDaemon (true);

thrd.start();

AR 71k setDaemon O (S EE B E N true, WP IR L BEbRIC N SF P L RE 5 W FH P 46 e

T S R 7 R A R TR AR start O ik Z BT T, — BZERRJE 3 B A 1B B iR i
PR IR RSP AR R4 T AR 2, nTLE LR isDaemon O J5 ¥
W HE A RSP A

[0 3-50  AfE ISy 0 4B 58 OBCHE 4E 47 B9 AT 55 o 78 5= — I 220 ot FH < 97 2 1 IS A 1190 40

G35 |

i3 7 2 setDaemon O B E — AP L AR, 78 57 377 2 A bl i — A T FRAA 26 1 42 BA A1) 1) 28040 78
s T — I 220 M 55 A 8 18 K590

[EFRE]

//Worker.java

package book.ch3.daemon;

//8I A2 LinkedList

import java.util.LinkedList;

public class Worker extends Thread {
/78RN 1ist
private LinkedList<Integer> list;



F3F RN EE 53

/ /A 3ET7 B L
public Worker (LinkedList<Integer> list) {
this.list = list;
}
//E'E run() ik
@Override
public void run() {
//TEF 10
for (int 1 = 0; 1 < 10; i++) {
/ /4 B AL K
int newData = (int) (Math.random() * 1000);
/ /11 370 2 Hh i Jon i
list.addFirst (newData) ;
System.out.println ("HHEHE " + newData
+ "B ASI K, Size=" + list.size());
/ /KR 1s
try {
sleep(1000);
} catch (InterruptedException e) {

e.printStackTrace();

}
//Cleaner.java
package book.ch3.daemon;
import java.util.LinkedList;
public class Cleaner extends Thread {
/ /BB TE 1ist
private LinkedList<Integer> list;
/ /¥ 38 J7 ¥ E X
public Cleaner (LinkedList<Integer> list) {
/3R 1ist WE
this.list = list;
VA> S-S Ak
this.setDaemon
(true) ;
}
//EE run() J7 ik
@Override
public void run() {
while (true) {
//5s J5 T 16 7% Bk i

try {
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sleep (5000) ;
} catch (InterruptedException e) {
e.printStackTrace() ;
}
while (true) {
if (!list.isEmpty()) {
list.removelast () ;
System.out.println ("—MHIEELEHHER.") ;

}
//Index.java
package book.ch3.daemon;
import java.util.LinkedList;
public class Index {
public static void main(String[] args) {
LinkedList<Integer> list = new LinkedList<Integer> ();
Thread worker = new Worker(list);
Thread cleaner = new Cleaner(list);
worker.start () ;
cleaner.start () ;
Runtime.getRuntime () .addShutdownHook (new Thread () {
@QOverride
public void run() {
System.out.println("Java EHIALEH") ;

[EF o]

AL A RAR S S, — W PR Worker, 55 — AN A SFH R Cleaner, 7EAH 1 Jr i,
3 % setDaemonO #§ WL AR R SFH LA 7E runO 7 ik B — A TCBRAGIA . FI T A W7 Xt A 371 )
RANGERT W A5 S NS AR 28 6, B B3k BA R A4 030

[EITER]

FEFFIB AT 45 R WA 3-6 firas . IR LUE . 5s 5 sp i R TT B th AT .

(CGEESR) |

Hy L ) a] UL <7 2R T LA B P P 2R 8 i — SE AN AL BT A, i T e i Se B it —
MEAE Worker IRHR I 017,

Fm AR U TR R al DU RS R DL 2R BN D I A G R i
R LR BB 22 W) 8 T ] 25 L DR g A



$3F LBEONFE
rﬂ Run - parallelprogamming EIEM1
Run: Index (5) & —
> Trngram Files\Java\jdk-17.0.1\bin\java.exe"
y2 FEFIRoA IR AT, Size=1
_ | HmEHiE2643IE A%, Size=2
P HmsE28e it SR, Size=3
= HesR240WIE IS, Size=4
= HHHETe WIS A SR, Size=5
m —TEEREWERG-
— B EE IR -
= — BRI -
» — - #iREEWIB -
— BRI -

HEFEI05HIE A TIF, Size=1
HEFIE281HIE A FF, Size=2
HEFES MR A T, Size=3
HEFB291 MG A TIFE, Size=4
HEFETO0MIE A FF, Size=5
Java gL

Process finished with exit code 8
|

36 EITHR

3.4 Z%KESH

W SRA T IEAE MR — TARR AR O 1 J7 (X X S 2 e E A7 48 B, nl DL X S8 2R AR R AT 70 4, A
A2 53 2 7] — 2 45 T R AR — DR AT A
TELAESE Thread WM J5 b 7] LUSE AR R T W0 — D0 dl BT -

public Thread(ThreadGroup group, Runnable target)

Hrr, 28 group PTLMFE W& )8 TP — 24l

LA ETLERES 2 ThreadGroup 88 . 2% ThreadGroup M JDK 1.0 FIFFE & K&
i, £ java.lang T, M ANLESD java.util.concurrent T,

2 ThreadGroup # M B & 77k EEA WM T A

/7RI —ARARH, Wi SR name 18 IR 4 5, % name AYE I % & ME— A, 7T LLAD AL 26 R 21 X 43
* public ThreadGroup (String name)

[/ — R, S8 parent Y] TIXLBRAMLLEA, S5 name F8W] T LA M 4 F
¢ public ThreadGroup (ThreadGroup parent, String name)

—ANERFRA ] DI H A ER R A, AR A 2 IRITE R T — R IR S5 A R T A 4R B R i e AR LA,
R FRA A — P RELBEAH, —TLREAFIHNTIELBANMEEHE R A RFhR LB
H . 2& ThreadGroup BY# H 7k w3 3-1 fix.
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% 3-1 2 ThreadGroup HE 7%

7 iE & X
public final String getName() FRICY T L B 4L 1) 2 F
public final ThreadGroup getParent() FRECY AT AL A L4l
public final int getMaxPriorityO) ifﬂljméiﬁéﬂ B s KA SE AL, J8 T i e R 41 0 I A 4R R 1 AR JE RO
BEK T ix(H
public final boolean isDaemon() IR [ YL R AR N — S R A
public final void setDaemon(boolean daemon) | #5428 F2 240 % B b — D <r I LR 41
public int activeCount() FREUY A 2 B 4] M H P R R AL b 3 B I R R 4
public int enumerate( Thread list[ ]) K I 2R B 21 K H: T LR R A TP 0 T A T 48R AT T B9 o
public final void stopO) 15 IR R R P R R AT

T E 2o 58 78 26 ThreadGroup (9 1

(6] 3-61 (LA 10 LR, T Z 05 8VE T LR 4UM L gl If [ Hrhdsm 5 2k
2l stopO 7 ik 1L B L BRANIETT .

[#% =5 47 ]

TR AR P AR FR 2 R AR A N 5 B AR I AR A, S R A 2 1) AT LB sURIR 54, O 1 46 B
LKL TN TRARU 5 E AR AR B I i 3 2 B8 W A2 4L

[EFHK1E]

//Worker.java
package book.ch3.ThreadGroup;
public class Worker implements Runnable {
/ /388 P counter, T4
int counter = 0;
@Override
public void run() {
/IPERE T IR, Integer .MAX VALUE 4 B A fie K AH
for(int i=0; i<Integer.MAX VALUE; i++) {
counter++;

}
System.out.println(Thread.currentThread() .getName () + "B &% (L#h47 ") ;

}

//Index.java

package book.ch3.ThreadGroup;

public class Index {

public static void main(String[] args) {

/1R TERL
int threadNum = 5;
/ /4 #24H parentGroup
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ThreadGroup parentGroup = new ThreadGroup ("C&fE4L") ;
/ /2R parentGroup T4
ThreadGroup childGroup = new ThreadGroup (parentGroup, "FLRIEH") ;
Worker worker = new Worker () ;
ARSI N
Thread[] threads = new Thread[threadNum * 2];
for (int 1 = 0; i < threadNum; i++) {
threads[i] = new Thread(childGroup, worker) ;
threads[i].start();
}
/ /1) TR AR oA A
System.out.println(threadNum+ "R IMAR FLEL ") ;
for (int 1 = 0; 1 < threadNum; i++) {
threads[threadNum + 1] = new Thread(parentGroup, worker);
threads[threadNum + i].start();
}
System.out.println (threadNum+ "B IMABNALLFEH ) ;
/ /i G B 2 A AL
System.out.println ("fE" + parentGroup.getName ()
+ "R SRR s + parentGroup.activeCount());
/ /P stop () J7 A 1L T A AR A LR T
childGroup.stop() ;
System.out.println ("FLRBEHEZHIEI") ;
/ /PR stop () 5 45 1R AC R AR A R AR Y AT
parentGroup.stop() ;
System.out.println ("XLBHE LA ;

[EF5H]

RFTOETACLBUAMFLEA, T XOLLBEAMFLEN, BT A RFILLEL,
SR I R B 2 A 3 5 S B A R AR A T AN AR .

[E1T4R])

P Iia AT 45 LAl 3-7 FiR .

rﬂ Run - parallelprogamming =R
Run: Index (4) 09 —
» "C:\Program Files\Java\jdk-17.0.1\bin\java.exe" "
y? SR WM FHER

SR WA ESEE A
TEXHRAREHEESN: 10
FHBHADEREL
HERADEWEL

[ I3 [ ||

Process finished with exit code @
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[fAxiTit]
A Z AL LR B I AR R R AR 20 A A TR AR R B

3.5 ZKIERML

2 Threadlocal & — NI A H 1 25, Java il 13 2% Threadlocal 52 B £k F& A #b %t 2, i FH 2%
ThreadLocal ¥ 23 {728 £ 75 5 2R Y FAA XA N A — A48 DL CEOFR R A |, A 2 A2 # 0] LUAH X 2 57
PR ORI AS AN 23 B e A R I B A, (A W] 1Y /&, ThreadLocal JF AN RR — A2 i
JE RN — A ey AL

1£2& ThreadLocal E@Wiﬁifﬂﬁﬂfﬁ'i B i — A5 A & (Hashmap) 48 37 2 8 19 Jm #8048 &, 16 A&
R R (key) MR X 42, H (value) XF 26 #2 A9 ZF & Al A, 2§ Threadlocal i i J& F % Al A8 &¢
Atomiclnteger E 41 A 2 115 i i (Hash code) , Ji 2 RAIE T 1E 2 LB A EE T A 25 5 300 A 5 19
HEATN

2% ThreadlLocal By & AT -

/7T AT — A R A 7R

¢ ThreadLocal ()

2% ThreadlLocal 24t T 7k set O Fl get O, H T B AR R AR . — LR IR IR I —
A2 TR AR b X S (0 B4 8 B 5 78 initial Value O o 3% 75 16 F X 4 AN 48 B 2 R 47 00 1 4k

% 3-2 % ThreadLocal 98 B /7%

7 by it ]
T getO T 1R (] 2R AR A 3 78 14 (H
protected T initial Value) FH T 15 B 214 i AR AR b 725 40 B 1
void remove() o B3k A 3 A5
void set(T value) VAR b AR Y

[0 3-71 & L—DK T HEBNLBRS D 1D,

[#Z 75 45 4]

ID & — AR FR L, AT LLIX 43 26 72, AT DU fd 28 ThreadLocal %5 & A~ #2 40 Bid — N ME— 19 1D,
X BN B 3@ A ZS ThreadLocal, 1M & & X —~ ThreadLocal 28/ F35, FH B S F ¥ initial Value O,

[EFHRE])

package book.ch3.1local;
public class ThreadID {

/ /€ LRV [ A5 B R AR B nextID

private static volatile int nextID = 0;

//E X —1MEB2E ThreadLocalID, ‘B MJE ThreadlLocal 47K, ThreadLocal W45 5 N N Integer.,
TEZWNTREN, HE T 7k initialvalue ()

private static class ThreadLocallD extends ThreadLocal<Integer> {



3% ZXEHER

protected synchronized Integer initialValue () {

return nextID++;

}
private static ThreadLocalID threadID = new ThreadLocalID() ;

public static int get () {
return threadID.get();
}
public static void set(int index) {

threadID.set (index) ;

[ 3-8 i 2 Threadlocal A4/~ 2 72 54 i s i) 25 .

[R5 Hr ]

AT LR BN AR B ) shi S A B0 . R B L — 4> ThreadLocal 3E 4, 3 5 & A9 initial Value ()
Tk

[EFRE]

//Worker.java
package book.ch3.threadlocal;
import java.util.Date;
public class Worker extends Thread {
/ /7€ SCES ] 3, AT ic SR 4 2 11 40 2 A 1]
ThreadLocal<Date> timeStamp = new ThreadLocal<Date> () {
protected Date initialValue () {

return new Date() ;

}i

@Override

public void run() {
System.out.println(getName () +"&KBEE 31T "+timeStamp.get()) ;

}

//Index.java

package book.ch3.threadlocal;

public class Index {

public static void main(String[] args) {

Thread tl = new Worker () ;
Thread t2 = new Worker () ;
tl.start();
t2.start();
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[EZ1T4%R])
B Pz 4 R 3-8 frs.
-
Bl Run - parallelprogamming EIEM
Run: Index (4) O o —
> "C:\Program Files\Java\jdk-17.8.1\bin\java.exe"
Thread-1#£%2 S&)FTue Apr 19 08:35:45 CST 2022
__ | Thread-0i£i2 Bz)FTue Apr 19 08:35:45 CST 2022
>
2 Process finished with exit code @
ki >>- _I
3-8 EITHER
(CEESISRD |

LALLM AR T A S MR IR, & Wloka %1918 C Refactoring for reentrancy®
Hh 3 2 AR AR b A 4R T DL S SR R B T AP EE AL TR AT A T i v A I 2 N A [R] 2D 4
il L A 2 HR A 2 AT LA AT B

3.6 ZLIEFiHEM

il 22 e R 4 5 A R 7 AT LA i KRR B Ml K 4 22 A% Ak B 46 1) b B RE Oy o 488 v 1R B R M L 3. )
A ZLLFETESE TR P PR RE Y W) I, R 2 51 A — L350 Ah 1 M RE TT 5 9] 0 26 2 1) 1) Sl R 4 B8 L R 2 1) Y
[ A5 7 i | 2k i 22 ) ) D70 450 R0 9 B2 SR Wi A 2 H I — JT A R U, A I R TR R AN 2 U &
R AR RESE T RO 2 (PR RE TR . T T A — A i) U B X A [ A

L) 3-97  WEAIEZ AL, 705 FAS > B 09 AR 9 S7 RIS o WLEE AR I B 4AUE 7 I 1) 75 2

(G300 |

DI AR AR MR B9 AR Bl i — 65 R TR RV L e 2 ), R K S %0 &
B Z AN XA A AR S LB L 7 B A7 IF 8], O 5 ER A7 ST A IS 1) 2247 0 1L

[EFRE]

//Printer.java
package book.ch3.badperformance;
//7E X & Printer
public class Printer extends Thread {
@Override
public void run() {
/ /% & R IEAE AT IR B
System.out.println(this.getName () + "IEfEBIT") ;

@ Wloka J, Sridharan M, Tip F. Refactoring for reentrancy. Proceedings of the European Software Engineering Conference and
the ACM Sigsoft International Symposium on Foundations of Software Engineering(ESEC/FSE), 2009, Amsterdam, the Netherlands,
August. 173-182.
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//Index.java
package book.ch3.badperformance;
public class Index {
public static void main(String[] args) {
/1 LE TR
int threadNum = 100;
/ /T b B [
long startl = System.nanoTime () ;
/7R T AT X R AR EAR, B SRR, I A g — A R R
Thread[] threads = new Thread[threadNum];
for(int i=0; i<threadNum; i++) {
threads[i] = new Printer();
threads[i].start();
}
/ /R X SR B AT 45 R
for(int i=0;i<threadNum; i++) {
try {
threads[i].join();
} catch (InterruptedException e) {

e.printStackTrace();

}
WE 20 ]
long endl = System.nanoTime () ;
System.out.println ("ff &R MIATHIE] R "+ (endl-startl) + "GiFb") ;
/ /R AT HAT 1Y T 4 1 1]
long start2 = System.nanoTime () ;
for(int i=0;i<threadNum; i++) {
System.out.println ("IE7EMH :"+1) ;
}
/ /R AT AT I 45 BRI 1]
long end2 = System.nanoTime () ;
System.out.println ("H4THIMATHE] K "+ (end2-start2) + "4HE") ;

[EFF 5]

1 T B i AR T R AR AT L LB AT A AT A BRI (]
[E1TER]

PR Ia 745 R i i A i 3-9 Firs .

(£ R55H]

MR PP B PRAT 45 5T LUl AR 0 AT F (1] LU B AT B9 $h0ET I () 28 22, 32 IR O 72 97 A7 1R
AIER AT AR P PAT IR A T AR B 0 00 T 2R 72 09 6 1 S 2l 7 2248 2% 5 22 i k8], e A, R AR 9 1R S0
e R 2 LR B ZE B AT 2 AR 2 R T
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