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RIRINIREHE

FEHEAREER R, YBATRIIHTHINE, LR BRI, —RIIBESTEHREILH
RIRFIEFT, LN B ) BT HY R0 BEFT JT & AR FE A, TEBREURPRao iR, W FAH b R
UG BIERE . 7E8 CPU BTSN, HSHF A RIERNIFAT, BRATRE CPU B H 4
PR R B R IR A8 08, X RS S i b k™ A T EN BEER — M 2R MZE1T. 4R
WL CPU, MBAFHATBITERELFER .

1.1 NN

REJLFE S Z BN EREREH L2 E5WHAT, RV E —MES w2 —
it (Process), 7EH—THBATZDER —1LE (Thread) FFEBITH, HRLE
WA AR R,

LEEBRFIITH -G, B 4EHNEG ACHEREER. BFITHEE (BHE
EPITIFE SRS RS BEAEmAS, IRBEREY AL —NEBEZETT, 4
JRET —4> Java FEUHL (JVM) B, WEAERGITIREMSQIE — MR (JVM #12),
JVM # 2 g IR A 5 B R 2 4 F2

1.2 Pl R — 2R

KA H, FATEPLE NN Thread Class BB, K2R 3080 @) & 3 B sh— 4
KRR
X HE R LIRAT B % A 3G B F AT, B ARAB AR YT N T T I B [ B T
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A&, THREMSkRZEEEM Java KU REIX —IhEE,

1.2.1 SR HTET

R7#B7EH 1-1 TryConcurrency.java

package com.wangwenjun.concurrent.chapter0l;
import java.util.concurrent.TimeUnit;

public class TryConcurrency
{
public static void main(String[] args)
{
browseNews () ;
enjoyMusic();

/**
* Browse the latest news.
*/
private static void browseNews ()
{
for (; ;)
{
System.out.println("Uh-huh, the good news.");
sleep(1l);

/**
* Listening and enjoy the music.
*/
private static void enjoyMusic()
{
for (; ;i )
{
System.out.println("Uh-huh, the nice music.");
sleep(1l);

/**
* Simulate the wait and ignore exception.
* @param seconds
*/
private static void sleep(int seconds)
{
try
{



EIE WRAREE < 5

TimeUnit.SECONDS.sleep(seconds);
} catch (InterruptedException e)

{

e.printStackTrace();

}

¥

RS IE B 1-1 1 B LR T & SR B 3 I BT 55 R B AT (FE 3 5 % b R B S8 B
), ARAN, BFAE SRR EERERE, WUrE RS AGTER A B AT,
TryConcurrency A5 8% H T

Uh-huh, the good news.
U-h-huh, the good news.
Uhhuh, the good news.

1.2.2 FrRiE{TRERHN

IIRABLE W& SR FNE HT PN F R IAT, R TE Console H1& B AT LA
W, FROAfE B Java $24EHY Thread X4 class (3&F Thread B HEMPEMG, FEXhEH 3
PR ) o

RBEHABEFEE 1-1 19 main TEFHMERE—NITELS Thread BIF], FHEAEMAT
Thread ZJ5 M0 :

public static void main(String[] args)
{
/BT EANWEN T RAAELE, FHEFE PN run FiE
new Thread(){ Y7AO)
@override
public void run()

{
enjoyMusic();
}
}.start(); /1@
browseNews () ;
}
HH T

Uh-huh, the good news.
Uh-huh, the nice music.
Uh-huh, the good news.
Uh-huh, the nice music.

RBERZEE RN G SMER EPAMES T LIFTET, FEEEH G5 .
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E THEWREE, RREHLFERLF —NMESZH, FUNELEBARLRTE R,
EAM—NMESFAKERSE R,
Qtl#E—MN&E, HFEHESH run F ik, ¥ enjoymusic K& EHAT,
QEHHEE, RAWEAT Thread By start ik, FTRRIKET — MR,
% | Thread Fu H i & & By gava 3 KX A 4 KA, start 77z — /N BRE
E, AT UBFBANEE,

WA Java 8 Lambda #GE FHEAAME, BANBEEERGSEMER, TR

public static void main(String[] args)

{
new Thread(TryConcurrency::enjoyMusic).start();
browseNews () ;

}

1.2.3 {#H Jconsole MERL&TE

1.2.2 TR T — Thread FF HJg 3, ALK VM A L0 LBR? BT IR
BTSN, B W F2 A LUfE BY Jconsole % Jstack i A K EFE, WK 1-1 fiw,
XHAS JVM T HAREH JIDK B SR,

] O Lo [ i e

HEEE®: [£85v]
gaed A

20

g o

[msin j&#: Theesa-o

e i TTIRAS: TINED_VATIING

Finslizer

: 10, 3 72

Sigasl Dispateher Ll SRf

Attach Listener
! Moni tor Cirl-Break HEHIRER:
i java. lang. Thread. steep (Hative Method)

I
b -
G e e java.lang. Thread. slaep (Thread. java:340)

BT TCP Conswction (1)-192, 168, 72. 1 jave.til, concuzrent. TineUnit. sleep (TinsUnit. java: 386)
BRI Scheduler (0)

com. Wangwenjum, cencutrent, chaptsr01. TesConcurzency. sleep (TryConcurrency. java: 46}
JUX server connection timesut 18

TE 1P Comuction 21192, 168.72. & con. wangwenjun. concurrent. chapterDl. TryConcurrency. enjoyMusic(IryConcurrency. java:33)
BT TCP Comnection G3)-192. 168, 72, 1 com. wangwenjun. concurrent. chapter0l. TryConcurrency$SLanbda$1/321001045, run (Trknown Source)
BAL ICP Comnection(4)-162. 168.72, 1 java. lang. Thread. run{Thread. jave: 745)

RAL ICP Connsction(5)-192.188.72.1

B 1-1 {#FH Jconsole WZL IVM £k72



$£1Z  READERE o 7

R 1-1 9, RAKEAH THAERE, Hd—12 main, 55—1& Thread-0, ZHij
P FERIE RSB B —A Java BBIIHL (JVM) BB, HIURFZH T — AR, WfEixdEt
BEAERN T —L EL#, Hh Thread-0 XM 1.2.2 W AIE R, main &7
£ JVM BaiE el e, FRATERAE J2SE 227 M A M3t 2 main K%, BARNITE 1.2.2
TR MAIET —MER, FELLEEHE— main K2, MBREF L HARTILE,
Eb ANz 3% FISERFE . RMI &%,

1.3 SeFEng Ay AV ER

R R, B KBREE AR RR, B, UREMFANE, &
TR — TR AR, WE 12 B,

FETF IR R BRI A A Z BT, I RFBE — AR : 44T T Thread K start J7EERE
NEZLBRE LI RIT T157?

yield/schedule swap

(RUNNABLE)  (RUNNING) I stop—>{TERMINATED
! A

Active

(

i thread was selected
by scheduler

suspend/sleep/ resume/notify/

notifyAll
BLOCKED stop

B 12 e ARRESE

HILE 1-2 FRARFT, SRR AR LIS s 5 A ERAHEL
Q NEW

QO RUNNABLE

Q RUNNING

Q BLOCKED

O TERMINATED

wait

-
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1.3.1 2529 NEW IRE&

LIRATH KT new Q) — Thread XFREF, MAF B IFAL THITRES, EREEH
H start TR SRR, IBALEAVIRAS N NEWIRE, #ERHLUE, T H 2 Thread X410
R, BNTERE start ZHT, REBRBRARTFE, SHAREF new QIE—EE K Java
XA 24X F

NEW RA# 1 start 77 A RUNNABLE R

1.3.2 £5F2H) RUNNABLE JKRZ

AR G 3 A RUNNABLE AR 25 06750 V8 i start 7735, AR A MET A4 R EF#7E VM
Bl T 148, ABE-ZLRIMTULBERHTE? ERETEN, KBMNE
158 MR —HEERENT S F CPU WA, A FATIE XA o EDR S FR A AT AT IR A
(RUNNABLE), #gi2¥EBAPITHIR, (HEIEA B IEMMITERMNREESRE CPU
HA PRI EE o

B T 77 & Running R &, BT LR & H # #f A BLOCKED R #& #1 TERMINATED iR
A, B RELENIATZE D IEH wait, sleep 8 HAth block A 10 #:VESE, HbFidk
A% CPU WA BEPATAA AT LA, 48 k 3, RUNNABLE R4k R BE B AN K 1R sl A
RUNNING ARZ,

1.3.3 ZFEH0 RUNNING k&

— B CPU g # 1 3# HoAth 7 SMAE S AT AT RS i v T 442, R4 BLRT &7 R
IEHAT B C W28, FEUHN— SR —/ 1E¥ RUNNING RAEMEEEL
RUNNABLE #Y, {H2E RN BT

FECRAS T, RRBRAPRSTT AR I BRREE#,

0O E#:iF A TERMINATED R7, LA IDK B 2R R A stop J5 B 80E HI T

A BER,

Q # A BLOCKED k%, HCUNEA T sleep, B wait F¥EMIIA T waitSet /7,

Q HFATHAFHZER 10 #a4E, HhanE MEEE S Mk A T BLOCKED fRZ,

Q FRBGEA TR, ATMAZZ 810 FHZEBA S H i A T BLOCKED R7%.

O B F CPU MRS R A2 LB BF T, # A RUNNABLE R%,

Q KB EFHEM yield F¥E, MF CPU 474, #EA RUNNABLE K7,

1.3.4 45F2H) BLOCKED JR&

1.33 FHBE LY % TLE A BLCOKED RAEWER, HMAMAEERT, KBE
BLOCKED RAE&H A LITHE T LIRS,
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QO E#:#E A TERMINATED RZS, HAniE M IDK B AR HEF [ FH 1Y stop 7k EE A
FET- (JVM Crash) .

O LR ENEIEL R, AR TAZENEEEF 73 A S| RUNNABLE R,

O LRARSERL T 8 E A [ A IRER, #FAZ]T RUNNABLE R,

QO Wait H R TR AL TR notify/notifyall MiEE, 7 A RUNNABLE R7%.

O LB T EABIPEIR, ¥ A RUNNABLE R,

O LBRAERLZE S R PR ATHT, MK T interrupt J7¥, # A RUNNABLE

1.3.5 £5F28 TERMINATED K&

TERMINATED 2— MR EMRLRE, FEIRREPLREEA ST AR,
i 2t A TERMINATED 'RZS, BWEZKBENENEwRABEERT, T XEFLE
S HLFEFE A TERMINATED RZ

O LKBEITIERSR, GREmE.

O LRRBAT A RIN

0 JVM Crash, FEIA LA

W AT R FLRBEMABN ST, MEZES
T, KENEGRABEEE XE, RET/EZFENEF

ZREAE I S 1812 FATIF 4 B 5 1 ] A
, B, H
HREFH ARG LR & H B — LR,

FTARNXMIONE, ES%

1.4 ZAERY start J5iEEIT . BRI THBEAE Thread Hr i H

EARTH, TATKE 17 Thread B start %, FERA T start FiEZ G BR#HT TH4
Bk, i 1.3 WHNAR, HEKRELHAT, stat FERZH T —NERE, HFHIZL
BHA T AT HATIRE (RUNNABLE), 7£ “fURSTE S 1-1  TryConcurrency” ', HATES
T Thread ¥ run 7%k, HEIHAHT start 7%, R4 run J5EH start FTIEAHARRYE? W
BEZ R, AT —RAEAT hIFHRERE!

1.4.1 Thread start Fi&RBOMTANEEEN
Je3kF —F Thread start FIEIEE, 0 s

public synchronized void start() {
if (threadStatus != 0)
throw new IllegalThreadStateException();
group.add(this);

boolean started = false;
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try {
start0();
started = true;
} finally {
try {
if (!started) {
group.threadStartFailed(this);
}
} catch (Throwable ignore) {
}

}
start J7 1% HOURAS RS TR B, SR O R A2 start0 XA 7, 2 INT ik
private native void start0();

039 2 PATE start J5 325 H 4 8 FH start0 s, IRAEE BFRAS run J7 A B g R T
W7 BN L TESEE A HRAT M w5, (EJ2FTIF IDK BB 7 3CAY, 78 start 5P A T A
TR .

X Causes this thread to begin execution; the Java Virtual Machine calls the
<code>run</code> method of this thread.

FHEXAENERE: EFRPITXANEERN, IVM ESFHZEERN run ik,
B, run J7iERRE INI 7 start0() VY, AFARBTIE start AOVRTD K & B85 H a0 LA
HE R,

O Thread $i#43E /5 B9 NEW IR, 352 | threadStatus XA~ ERJE R 0.

Q ANBEMIRJE 3l Thread, 75 MgE4sH B lllegalThreadStateException 5% o

Q ZFE NEKS 8 A Z]—4 ThreadGroup H, J& SXHFA PRI ThreadGroup.

Q —ANRRBRAEMEL R, WH2% T TERMINATED RZ, FRKIEA start k2R AR

VFRY, Ut TERMINATED R7523A 70k [ 2] RUNNABLE/RUNNING JRZSHI .

Thread thread = new Thread()
{
@override
public void run()
{
try
{
TimeUnit.SECONDS.sleep(10);
} catch (InterruptedException e)
{
e.printStackTrace();
}
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}i
thread.start();// B & %42

thread.start();// HA B3

AT _F AR K 44l Y Tllegal ThreadStateException %, MR ATEACIS R VESk 3,
B — N ERREA AN R, FREIIEES LS4

Thread thread = new Thread()

{
@Override

public void run()

{
try

{
TimeUnit.SECONDS.sleep(1l);

} catch (InterruptedException e)

{
e.printStackTrace();

}
}
}i
thread.start();

TimeUnit.SECONDS.sleep(2);// KB EERFH Ik thread & K &4 A H

thread.start();// SEEFHFRLE

iE A7 F# 43 IllegalThreadStateException 5 % , {223 W ¢ W3 ) #7144 J%

U OrMRH, $-ARELEY, RRE-ABARFANN, BELRIAEEL
TEAREW, ME_ASCEEFHRELWE TEEIRSNEY, ERZUHEHL
B, BN ZEBNAGABRLEWAL,

1.4.2 BIRIZITERTE Thread FRINF

it 1.4.1 TR, RAMIAEF L, SEMEENIITEZERE run FiETd, BER
I1&HE run FERILBENATEIG, XWHELETRNMNEFHEHOLER, ES run J7
%, H start F7JA 8122 . Thread # run 73R FARAS AN, an2RIKAT% % 8 F Runnable
O H AT, W AT AIAA Thread B9 run J7 AR St & — P2 HSCH

@Override

public void run() {

if (target != null) {// #A13}#& % runnable #i# Thread

target.run();

}
}

H5Z Thread A9 run Fl start 52— LB AR AR R, RERBEEEZEHNL
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T, FREIZEBAT, TEHEL—NE RO FRE - TERBOHR, RFEEEATL
SFZGRATE Thread A, RO EE 1-2 Fix,
RHE;ER 1-2 TemplateMethod.java

package com.wangwenjun.concurrent.chapter01l;
public class TemplateMethod {

public final void print(String message) {
System.out.println("#############4#E");
wrapPrint (message);
System.out.println("############FFHEE");
}

protected void wrapPrint(String message) {

}

public static void main(String[] args) {

TemplateMethod tl = new TemplateMethod(){
@override
protected void wrapPrint(String message) {

System.out.println("*"+message+"*");

}

}i

tl.print("Hello Thread");

TemplateMethod t2 = new TemplateMethod(){
@override

protected void wrapPrint(String message) {
System.out.println("+"+message+"+");

}i

t2.print("Hello Thread");

print 75 #:25{t) F Thread K start 75, 1 wrapPrint WS F run ik, AR GFAL
B, BEFEWHEES, JFEE final BN, FAFHES, FRAFELHAEENE
BAESSEE, BdaT .

HhAHHHHHEEAAAASS
*Hello Thread*
iFF TSR ES S
FhASHEFE AR ES
+Hello Thread+
FHEHHHFHH RS
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1.4.3 Thread #EIE W KT IUSHIER

MIERE AEETEIT. B, BaEWT. AREH0%, 1EXSHMEE L KT -
A HEBNZE S BOHLE],, XFHLE A EEERBLRERR, MRV EZEARNES . HIKE
WEWKTE, BEESBM—KRK SR, KR5S E MBI B X SR E 0 B R
e & A E Bones B, W& 1-3 Biso

AR
E 1-3 SBTELRT

e 1-3 fis, BIKTIRA NG S, XHEWREA WA T/, TmikilH
BFEYU—TWSHSRE, AEYKREZH 5025, Wi SmaRLa IHE 50,
TicketWindow AR KT By SHLEs, ABUNFR 1-3 Fix,
#3528 1-3 TicketWindow.java

package com.wangwenjun.concurrent.chapter0l;
public class TicketWindow extends Thread ({
/1 & AR

private final String name;

/] &EZES0E LS
private static final int MAX = 50;
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private int index = 1;

public TicketWindow(String name) {
this.name = name;

}
@Override
public void run() {

while (index <= MAX) {

System.out.println(" #E&: " + name + " YHHEFHE :" + (index++));

BTk, E— main K%, XFHH#FFTWIK, & LT WA TicketWindow £i#2, I H4r
IEER
public static void main(String[] args) {

TicketWindow ticketWindowl = new TicketWindow(" —5HE#HL");
ticketWindowl.start();

TicketWindow ticketWindow2
ticketWindow2.start();

new TicketWindow(" ZSHEH. ");

=} =}

TicketWindow ticketWindow3 = new TicketWindow(" =5 HEH.");
ticketWindow3.start();

TicketWindow ticketWindow4 = new TicketWindow(" H5 HEHL");
ticketWindowéd.start();

}

BATZJE #% HAFS ARETE, HfsE—A> TickWindow B it #9 S 5 #R M 1 2
50 Wg?

e —EHELYUMWEDLE 1
HE: ZEHEEYUMWELE 1
b —EHEEYUMNEEE 1
Hb: ZEHEEGYMWEDE 2
e —EHAUMWEDE :3
Hh: ZEHEGYMNEEE 4
e, ZEHEYUNWELE :5

6

HBE: ZFHELIMNEEE -

Z T A XA L, R R R R OB — R B B YT R ITER AR — R, ATH
# T PO/ Ticket Window 222, TEATMWESEZM 0 FFIAR 50 458, WANLEFEFHR
B 1-3 Fr R IR N S IR S5 28 h AT A H,, R — 1 ME— R 518, ARAR %
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W ek #EWE? JCiE TicketWindow #SLFIfb L /DR, R EARE index EME—AYBEI AT, FATJ
257 B8 2 f# A static B index LLAEIH /Y, MEERRBUNER 1-4 FiR .
REDFEE 1-4 1EBEH TicketWindow.java

public class TicketWindow extends Thread {

private final String name;
private static final int MAX = 50;
private static int index = 1;

public TicketWindow(String name) {
this.name = name;

}

@override
public void run() {
while (index <= MAX) {
System.out.println(" #&: " + name + " YW HEFHE :" + (index++));
}

}

FKIEAT EH K main B, SEBIEHLEALMNE, WA HSPIREER B AR
S, BT

Eg: —FHENLANWEDE 1
g —FHEN SN ETEE 3
Eg: ZEHEN LM EER 2
Hg: —BHENLMWTERE 4
fEg: ZEHENLAMNTERE 5
e —FHENLUMWETDE 6
BE: ZEHENLMWEDE 7
EE: —SHENLAHWEDE :8
EE: ZEHEMNUAWEDR 29
Hg: —FHEMNYUMWETEE 10

Wt XT index HAT static B, MBI T LB T LERFEHME M, BEREUFHET
FATFTER (FELLE, MEKEKSBIEEES 500, 1000 FEHMKR—EAHFHES H AL
BEZLWEE, XTXABEEENENRIEANA), HERE 1 index FLEFIE,

REZFFEREZR? LEFRFERELT S EEZRMITEYR? ArTgeE M static (&4, i
H static (B B4 RR K, FrLl Java #8247 —-~#2 0 Runnable & |7 T f# k% a)
B, AR AL 552 B s TR B ok o
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1.5 Runnable £ 0095 A DL B SRIEBTE Thread HA{EH

1.5.1 Runnable BYBRZS

Runnable #: O EH @8, HE X T —NESETCR FEME run FE, BRI E#
1-5 Firmo
R AGiEE 1-5 Runnable #0

package java.lang;

public interface Runnable {
void run();

}

HERZHCU KB5S, 2 SR1E], WEKEERM TR, F—FMEHE -1
Thread, % —F /253 Runnable #:1, XFULELEFEIRE, RAREEARNTER, 7£ DK H
RRLFEMH RA Thread X2, WATERTE L, KBOPATEITHE run i, R
AT LAE 447K Thread SR /5EE run %L A C ML 524, 47T LISCIE Runnable # M 52
A2, KRBT

@override
public void run() {

// W R A # Thread i f£# 7 Runnable, M| 4447 runnable ¥ run # i
if (target != null) {
target.run();
}

// EMFEEE Thread £ run ¥ %

}

b A ARS B2 Thread run 7545 BOURTS, FRAEFL AN T B4 7 B B0 038 i b U B T 58
RPATEHRITHI PR T, LRI EEBA M T, —FMEEIE—/ Thread, —FP 2L
P Runnable # 1, XFHERAERN, ERME, QIEKERE —FFXICHEHNE
Thread 28, MEMERMPATHEITMEMAM TN, B —FEES Thread B run 775, $-
Fh25CH Runnable 3 0 A9 run 7%, I EK Runnable SEH FH{EFS1E Thread BIS%K .

1.5.2 SEIRE7E Thread PHIN

FIE ¥ T, JCi8 =2 Runnable i run J5 1%, i J& Thread 284 5 1 run J7 35 (F 5L |
Thread 81 /2 5L 8 T Runnable # 1) #R2ANG LR G4 B Fll 5 2B 1T B IR,
RBERTTAEH . ThEERE—EN], X— S5 GoF Bl dh i S S HE N ARAR L, AT
, BIT—EREEMH2RRIREX, SR/GHERXTE Thread F1 Runnable P& Z [BIAIR R .

HERZ AE Mt 2 F IDBC Mk, THERMAEX EM—FHBEHERRE, RA
i R BB B B R A B — R O, AU INIE R 1-6 Fim o
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KmiER 1-6 RowHandler.java

package com.wangwenjun.concurrent.chapter01;

import java.sgl.ResultSet;

public interface RowHandler<T>

{

T handle(ResultSet rs);

RowHandler $ 0 H £ 57 X5 N EHE 22 HP 20 1) R AU 45 REHITHAE, & FHRAR B
fr AR BIREH, BT ERA O ELHM, LT Runnable 0, REMCABINGE A 1-7

B

RFB7EH 1-7 RecordQuery.java

package com.wangwenjun.concurrent.chapter01l;

import java.sql.Connection;

import java.sql.PreparedStatement;
import java.sqgl.ResultSet;

import java.sql.SQLException;

public class RecordQuery

{

private final Connection connection;

public RecordQuery(Connection connection)

{

this.connection = connection;

public <T> T query(RowHandler<T> handler, String sql, Object... params)

throws SQLException

try (PreparedStatement stmt = connection.prepareStatement(sql))

{

int index = 1;
for (Object param : params)
{
stmt.setObject(index++, param);

ResultSet resultSet = stmt.executeQuery();
return handler.handle(resultSet);// @D f RowHandler
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RecordQuery H'f# query R 3O B A i ok, K518 H RowHandler #E4 7454 542
2 TR EEERA 28RS, RS ERACEALET, THRERITKEEXFEMA T
AYFAab?

b T BEARA B G Ak 2 AT LA FH query 5 ¥k XA AT RSO A Y A 3, 3R (9] 45 SR A A [
H 2 R % A RowHandler # A [ 1 AS ], [ #f RecordQuery R 1 57 ?ﬁ(ﬁ% B9 FR B, i
RowHandler W 53848 A0 m 1., HRTi B, A2 ThhEe . AR 2 X A AT B Y s ]
KERZREW 1E % Thread F1 Runnable Z[H] LR T .

@g # 5 Thread 2 ¥ run # 3% F1 52 3, Runnable # 2 8y run # =% H — AN R EEZHFFH,
FW#Z Thread W run FEZFHELEFH, LHEEH A LBEIHEBEXEN N un 7
FYUEHCWIATEIL, WA Runnable # I M RE Gk LTIAX — K, FA R —
A~ Runnable # 52 ] #4 1% 1< 7 #9 Thread 5L,

1.5.3 BIEWKTIUSHIER

RESR AT static &4 index XA HEFR B —FiFa T, MAFANEART
{1 Runnable % MR SCHEHMATHRICER —F 1.4 TP E L T SHLER
B TR TH Thread A9 run J7 EEHBUL—~ Runnable 4 1 A9SE3E, ARASUNTEER 1-8 Fi7s .
858 1-8  TicketWindowRunnable.java

package com.wangwenjun.concurrent.chapter01l;

public class TicketWindowRunnable implements Runnable {
private int index = 1;// 7 static {1f
private final static int MAX = 50;

@override
public void run() {

while (index <= MAX) {
System.out.println(Thread.currentThread() + " WEH®E :" + (index++));
try
Thread.sleep(100);
} catch (InterruptedException e) {
e.printStackTrace();

}

}

Al LA B b S oI A X index #EAT static B4, I HLIRATHEA Thread H* run
HACAL 8 AR T Runnable i — S8, R agfCHS ) 7 A m - SHLM R, JHE
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THR TAE

public static void main(String[] args) {

final TicketWindowRunnable task = new TicketWindowRunnable();

Thread windowThreadl = new Thread(task, " —5#H2 ");
Thread windowThread2 = new Thread(task, " Z5#%H ");
Thread windowThread3 = new Thread(task, " =Z5%H ");

Thread windowThread4 = new Thread(task, " WNEHH ");

windowThreadl.start();
windowThread2.start();
windowThread3.start();
windowThread4.start();

b

T HH 5 1.4.3 WBURZ G AU TE 5 1-4 B AR B —RERY, PO S L
2, @ T F—1 Runnable #: 1, XHEEMREERELZHN, AaEHRE— 1S5
FOM 1 ATERR] 50 XHERTFLL

i%I: KA R4 1.4.3 F A E B 1-4 B A static 547 index % & Ji £, Runnable £ 2 1 %
X, KAMEF FEATILAIHF MAX WENA 50 i E| 500, 1000 = # E K44 H
A ANEBEAFANEN, CEHAENTERALLSHEANENL, ELHAL
HEKEWNEN, XEENEZRE index EAELBRRAWEE, BNAEFE%Y
BERF N ELHEANG,

1.6 AREEE,

AT, A% TH2RER, UAMPERT Mg 48, HFHEdE
5 Thread A9 run 7 F15C 3 Runnable # A run J7 ¥ 32 101 52 AR MU BUAT BT .

PR B SHLRRE, 1A X 2B THE T — M5 R, BRI
DL K SR W& RS = F Thread DL & Runnable 9456 (515 K 5< BE 18 B8 1N M Hh 22 42 2 R R 1Y
AP 2 qnAn] 52 UL AR 42 i AL 55 PRAT AR 2 B Y o

YRR TR ENEENNAERSLBNAEwEY, EfAZLENTES, SBNE
R S TR L, R G M b 4 A A I & B B i U4, o BB T 47 b A 26 2 11
RHZE LA R e AT, W] o 2 4 [R5 B S AT T — A R A9 2t o
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SENIEARR Thread ¥h&EREL

Java H1#) Thread N EATIRM T W EFHMERL, AT, RIVESBE—-NAE
— A R R, DA R A H o — e ET BRI R TR AR SR IE M 4H 5 . Thread #4938 B ECAN A 2-1
PR

and D ipti

Thread()
Allocates a new Thread obhject.

Thread(Runnable target)
Allocates a new Thread object.

Thread(Runnable target, String name)
Allocates a new Thread object

Thread(String name)
Allocates a new Thread object.

Thread(ThreadGroup group, Runnable target)
Allocates a new Thread object.

Thread(ThreadGroup group, Runnable target, String name)

Allocates a new Thread object so that it has target as its run object, has the specified name as its name, and belongs to the thread
group referred to by group.

Thread(ThreadGroup group, Runnable target, String name, long stackSize)
Allocates a new Thread object so that it has target as its run object, has the specified name as its name, and belongs to the thread
group referred to by group, and has the specified stack size.

Thread(ThreadGroup group, String name)
Allocates a new Thread object.

& 2-1 Thread H3& F%K

2.1 ZFBREWHS
A BRI E T DN TR — MR AT, B W b i — Fh
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RHEE-NEBRURZHETF T, ARBEMT M SRR E X4 FA B F R H
AR BRER , R 5 SUHERA TE MG AR Y I T E — B 5

211 ZEMNBIASG

THAJLMEE RS, PR R ARG NSE, BN LBRER -1 EH
i 4% e 7

1 Thread()

1 Thread(Runnable target)

[d Thread(ThreadGroup group, Runnable target)

7T IDK RIS 27 2T i A ACRS -

public Thread(Runnable target) {
init(null, target, "Thread-" + nextThreadNum(), 0);

}

/* For autonumbering anonymous threads. */

private static int threadInitNumber;

private static synchronized int nextThreadNum() {
return threadInitNumber++;

}
WRBA LR R E—NET, PBLALBEKEL © Thread-” EAFTHS 1A
WRHFHTAE, X ABEFEREA IVM #HRE RS AWT A1 .

public static void main(String[] args)

{
IntStream.range(0, 5).boxed().map(i -> new Thread(
() -> System.out.println(Thread.currentThread().getName()))
) . forEach(Thread::start);

}

PAT EE A, xBEEATSHMERRRIET s MSE, HFESHHETEER
HF, SR SR SEATTFRE A 2 —B00, fBanT:

Thread-0

Thread-2

Thread-1

Thread-4
Thread-3

212 WMRLE

FE2.1.1 T, EHEBIUEIEEITE Thread MR, HEBR T — MR L FE—
P B9 SE T, Thread RIFEHLERME T iXAEAIME %, BARITF,

(J Thread(Runnable target, String name)
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J Thread(String name)

(J Thread(ThreadGroup group, Runnable target, String name)

(A Thread(ThreadGroup group, Runnable target, String name, long stackSize)
J Thread(ThreadGroup group, String name)

ARSI

private final static String PREFIX = "ALEX-";

public static void main(String[] args)

{

IntStream.range(0,5).mapToObj(ThreadConstruction: :createThread)
.forEach(Thread::start);

}
private static Thread createThread(final int intName)
{
return new Thread(
() -> System.out.println(Thread.currentThread().getName())
, PREFIX + intName);
}

7E LRI H, BATE LT —MHETH “ ALEX-", SA5H 0 ~ 4 ZEBEFER
JEBILRRHT T ands, AT PITHH SR s

ALEX-0

ALEX-1

ALEX-2

ALEX-3
ALEX-4

2.1.3 BRERENEF

AR R R BN R A RN, B RAEE T — MR AT, TELRR 3
WH =ML DI E T B W, —BLBEE3, 2FEAFEEY, T2 Thread HY
setName JRfL

public final synchronized void setName(String name) {

checkAccess();
this.name = name.toCharArray();

if (threadStatus != 0) { //%&BFENEWRA, MENBRETL LXK
setNativeName (name) ;

2.2 RN TRAR
Thread 5T H 5 AL, RS SV — BT nit, RATRIUS BHARDR E i
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Frortr, AERBBAE MM — N RBEEA — LR

private void init(ThreadGroup g, Runnable target, String name,
long stackSize, AccessControlContext acc) {
if (name == null) { '
throw new NullPointerException("name cannot be null");

}
this.name = name.toCharArray();

Thread parent = currentThread(); // KB UAMARIEIXL&E
SecurityManager security = System.getSecurityManager();

FHEARE A currentThread() KRB AIZR TR, HELBEAGEASHY Y, RITHELLER
BAPIRASA NEW, BOA AT start T2 AT, B RAEH R —> Thread B HI, HAEKRE
— M H LA IR, F U currentThread() fUR KPR 22 QIR B RIAR AR, HBLBATAT
IR LU F 48 .

O —MERIBIEE E R T 7 — N ERRETE A o

O PAl LR AR AR ENLRE,

FATERHIE main REITTEMLFLZH JVM BIE Y, W2 main &8, FMERER
AT R AP A AR, HAALHARE main 242

2.3 Thread 5 ThreadGroup

1E Thread WA BB, 7T DL X 48 2 L F2 1Y Group, k2 ThreadGroup (3&F
ThreadGroup £ 7E & M 195 15 FIE SAH) o
BEEFE T R Thread init 7532 Y EAD

SecurityManager security = System.getSecurityManager();
if (g == null) {
/* Determine if it's an applet or not */
/* If there is a security manager, ask the security manager
what to do. */
if (security != null) {
g = security.getThreadGroup();
}
/* If the security doesn't have a strong opinion of the matter
use the parent thread group. */
if (g == null) {
g = parent.getThreadGroup();
}
}

X ERSHEAT 8T, FATATLLE L, WRFEME Thread FIBHEER A 8- HiFE € —4
ThreadGroup, ABA T SHIMALLBETAENLREH, TmE— &2 g il
—F, WAEEE 2-1 fim,
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o B SETRHM

R#F 8 2-1 ThreadConstruction.java

package com.wangwenjun.concurrent.chapter02;

public class ThreadConstruction

{

public static void main(String[] args)

{
/1@
Thread tl = new Thread("tl");
/11Q@
ThreadGroup group = new ThreadGroup("TestGroup");
11®

Thread t2 = new Thread(group, "t2");

ThreadGroup mainThreadGroup = Thread.currentThread().getThreadGroup();

System.out.println("Main thread belong group:" + mainThreadGroup.getName());

System.out.println("tl and main belong the same group:" + (mainThreadGroup
== tl.getThreadGroup()));

System.out.println("t2 thread group not belong main group:" + (mainThreadGroup
== t2.getThreadGroup()));

System.out.println("t2 thread group belong main TestGroup:" + (group ==
t2.getThreadGroup())):;

}

HERBROBIE T —1 Thread t1, FEBEQAIHE T — ThreadGroup, FBEOAIE T —4

Thread t2, FHH¥EIMAR T group 1, FAIIHEA L5 t1 $5 & T Group, AT I

E’

UTREE SR

Main thread belong group:main

tl and main belong the same group:true

t2 thread group not belong main group:false
t2 thread group belong main TestGroup:true

it Xf Thread JHASHY AT FIFAT B C AIRTT ISt LT 458

Q main ZLF2 T 7EH) ThreadGroup F£XH main,

Q 1 — MR BRI R A B $5 E ThreadGroup, AW SMLRERET
—~ ThreadGroup,

FERIANRE S, YRR T FERBESMLLRFE T —1 Group Z4F, BB SMALE

WA RIS, FIFER daemon, ST X FFRMNTESS SCHOK AN PR -

2.4 Thread 5 Runnable

EARBHE 1 ZF, FHHANE T N 4%EFH Runnable, LA & Runnable $ [ F1 Thread
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Z[E|fK &, Thread fi 5T RFEA G A LAY TTANFEH], 1M Runnable W £ 57 2 3 047 A0 /Y
w4y, XEMAFERT

2.5 Thread 5 JVM EIHLEE

1E Thread MM YE BREL R, AT ZIA —NFERIISEL stackSize, XNSEIEH R4
We? B RMEXT LA AU T IR —E X AN R,

2.5.1 Thread 5 Stacksize
FIFF IDK Bl XCHY, ¥4 &I Thread FXT stacksize 141 pREAY SCFE A, EARWTF .

X The stack size is the approximate number of bytes of address space that the
virtual machine is to allocate for this thread’s stack. The effect of the stackSize
parameter, if any, is highly platform dependent.

On some platforms, specifying a higher value for the stackSize parameter
may allow a thread to achieve greater recursion depth before throwing a
StackOverflowError. Similarly, specifying a lower value may allow a greater number of
threads to exist concurrently without throwing an OutOfMemoryError (or other internal
error). The details of the relationship between the value of the stackSize parameter
and the maximum recursion depth and concurrency level are platform-dependent. On
some platforms, the value of the stackSize parameter may have no effect whatsoever.

—RIFO T, BIELRIHEA ST E RN IE 2 [ T80, G—@id xss
SHGHATIRE I, @ R ECE MO R, BRATAMER I stacksize # RN RE
IEFELRTR N 5 B8 3% T RO TR BE BT, stacksize BN R F QM A R R EHZL, 4
RTENSEHT G WM LR, AR MEERS . ARIREM: .

ERLEET, BEM stack WiE, AILAFHBEEREREZ,; RZ, 81 stack %
SE, WBEHEREBE. YAERELFEET, ZSBERASRIUEMER, WREZSH
WERN O, WASEIUEMIER, £E7E A CH Windows HLIK 1 Ubuntu #1451
FET IR, REIEHFEE]T stacksize LALR AR SR AT .

RKR#iER 2-2 ThreadConstruction.java

public class ThreadConstruction

{
public static void main(String[] args)
{
if (args.length < 1)
{
System.out.println("Please enter the stack size.");
System.exit(1l);
}

ThreadGroup group = new ThreadGroup("TestGroup");



26 e E—E SHIRER

Runnable runnable = new Runnable()

{
final int MAX = Integer.MAX VALUE;

@override
public void run()
{
int i = 0;
recurse(i);

}

private void recurse(int i)
{
System.out.println(i);
if (i < MAX)
{
recurse(i + 1);
}
}
Yi
Thread thread = new Thread(group, runnable, "Test", Integer.parselnt
(args[0]));

thread.start();

}

FERIEWE R 2-2 h, FHATELES, RET —MHEHEMER, wE2AMRHHAAS, &
JEkt intfH, AT EMASCREmMAE, Eisft EmnAREERPIEEE IVM NEFESEO8
java -Xmx512m -Xms64m ThreadConstruction 1
B FARW b AT AR AR BRAE, BN E S € SWER, Wl 2 Uik #R il it
StackOverflowError 5%, 2% 43 M7E Windows 7 # Ubuntu 348 F #4772 WMR, XM
FEQIEE Thread A& AR stacksize X338 TR EE fO 2 ma BRIk 2-1 s,
% 2-1 stacksize 5 A X%

stacksize
platform 1 10 100 1000 10 000 | 100 000 | 1 000 000 | 10 000 000
Windows 7 9 709 9 704 9716 9723 190 875 9 694 92066
Ubuntu 16.04 1284 1279 1285 1281 1287 1309 8 661 95207

Ubuntu A0 B8 R B & B, {BJ2 Windows AR B dE 1L 2 & AR (10 000
100 000 ), &l 2-2 &k I i geitxs Lh i o

WL 2-2, KRFEREFLIRIEW AR, BEE stacksize BRI AAKIHEM, BITHITE
FEMAS RO, ZBH— BN T ASESHRE, RAZRKRIANER T T, Bk
THOL T SR ER 0.
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Thread 5 StackSize
% Windows7 @ Ubuntul6.04
100 000
90 000
80000
70 000
60 000
50 000
40 000
30 000
20 000
10 000
0

9716
W

281 1901287 8751309

h ‘1 60 1000 10 000 100 000 1000 000 10 000 006
& 2-2 BIAIRERESE stacksize B KT HNIR

2.5.2 JVM REEH

AR stacksize FEFE FIHME T F 246 & , (ERIRATET 2.5.1 W KSR AL
MR FEI R RAEH D), HETRMAZ BBEA 2 BRNBRR, MFET#H IVM 1
WA ALE, BARAR BRI IVM JEIM AN 15, HREHFLERSNKENA—
T IVM RS, LRSS NAEREZ B R, SR AT LUE B 5 SCRYSRBUCE AL
SRR A -

http://www.oracle.com/technetwork/java/javase/memorymanagement-whitepaper-150215.
pdf

IVM TEAT Java B2 7 (1 B 45 S5 X 107 A4 49 380 74
R 3 AR TR N AR X, B —AN KRR AR T AN
A 0 EcHE , WA AR A S 8B, AL X
SAE IVM B S il €, A LN 2Bt A
B, L, RAERDPLIE, JVM BN
FrE5H IR 2-3 Fis .

1. FEFiH R

TRALTIE T, HI R AR R B h R RGE T 6 B4R W CPU KX HLERIE S,
Java AGISN, F&FIHEERE TVM o BT B4 FH AR T AP0 24 AT 4R 2 B2 TR B2 AT
BTS2, 1., Bk, RELHEEFER EEMEHE, — B AT
AP RES, I TREMBTE CPU M) 5 e Ul 1 F S22 J5 R 12 3 1 5 A AT oz
B, BALEBHERA ML WRIF I, SN ERBZRIEARAREN, FHik VM
R A7 X s A T R AR A 1

& 2-3  IVM NTELEH R
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2. Java AR

XEFEEANANE, AR SREERCH, SBRF TS AFHEIER, Java B
PR B ELBAEN, ENAEMEANSLEME, &7 IVM BT T8, ELE
W, TR TEPAT R EER S B — 4 RN (stack frame) FEURZEM, FERATHBR
AR, AR, SIASEEE. FHOEER, WE 2-4 Fin, TR TR xR E AR i
TE R ABLAR T ) AR A AR

FE 2-4  BERYEREEE

BRI, TVM 2 AT XS N p B ILER, LR A RN AT L
Wit -xss RECE, F7IEMTEALRRMUEEA RS (222, EidE 24 TLEH, FEM
He AL N SRR AR AR B 32 45 o R A7 /N U T B IR A AR WU B 22, R 2 U AT PR ALY
R 2>, — R AR A B R/INIR A SERE , T A il 4 2 U 7k A Rl SATLAR A R B o

3. At iEE

Java AR AE T A H 7 B 93E O (Java Native Interface), HLRZ C/C++ 2fF, TEZK
BT RS, 2 SMEEHE INLTENER, WnNEERE. UFRIENKRE, #
Z J2 String Y intern FEF R INI 35, TVM S i J5 15 5 &) 43 04 A A7 X S5 2 4 b 7 VAR
XN FXBEAHEEFR, TEEAFRM IVM | FRLH, Java BENIIEIFR S H
SRIIRIMAE , [RIAEE LA BN K,

4. ERF

HENFESE TVM BRI — RN, ST MARRBRITEE, Java fEE1THIRIRIERY
BT X 5 LT BRAE AR 1 N A X 38, 1% A X 3 Al 2 A7 3% [l i 8 B 5 BRI X 3, Rt
Lo A FF R “GC H#E” o

He NFF— S Bgn oy A AR B ER, FHEARI A Eden X From Survivor X
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F1 To Survivor X, fNE 2-5 7R,

5. FiEX

kK WREEAN LRI EMAERI, || Bden || 50
FEATHEMDZBEDIMBNLEE, B8, o
BAAR . BIESIRE (IT) S5 RS 5EE,
B SRTE Java ERIDLELIE R, Bk 7RI 40 ok i 7 25 XS RIS
M —AMEBEAK, [EREEREHHRN B, GRBERMEREY “HaR”, FEE
TSR35 [RS8 10 F BE WEAT R 43, (Bl 3 U3 R %, 7E HotSpot JVM W1, LK iEL
B 43 h e ARFRTEER, RIDEAE X BT 5RE A AR G f4Ae
K) LAK JIT (Just In Time) ZwiFaf 4 MmS, HRARRE IVM &8 A A SEH

6. Java 8 JTZH

ERNBFERBANE T IVM WAL 5, 78 JDK1.8 MUAS LART Y P9 77 K HE AR 2 3 AR R 4
), {2 A JDK1.8 MiA R, JVM MK AL T —2pi4r, SEPr b RH AR NFE M
JEMIBR, BmAZ i ZocasmE, B 2-6 S8 2-7 246 R 2 3 R [F A Y jstat 6y 4 X B
JVM KJ GC NFE4H i

JDK1.7 WA jstat

Survivor

A Er

1
1
1
il
1
il
1
1
1
13

& 2-7 JDK1.8 B AT Jo25 6]
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I s & BAE JIDK 1.7 JRAS P AEERF AR AE X, T 7E JDK1.8 fAH, ZINFF
X 4% Meta Space ML T, JoasBIRIFEZHE NN —T5, TVM AEA MBS /i
—RNFITNZR, HTRMEAE, M R/NRE T IMEBA ISR, sun/ S5/ ARIEXT I Y
FIMER AR P S /N—2 | Z AT AR S B R RN 28, M BE R GC i F v & B
AR B LB B A E, 20K 3 AN SR A8 A5G Y Jo 28 (Rl e dF i, X REstm]
LIS/ D NAERE R, T4 GC B AR 4R st [a] .

2.5.3 Thread S5E#IHE

FE2.527 %, RATEAIAE T —TF IVM RFEST, HAP BT s 2 /MY
— WA, T EZER S AR A S B R, SRR, 81T, HEBEXR
FeB R W2 B MR I AE T, T BB Y A7 3 43 B R/ IV B B E FE—> TVM AR Pl LA
HE/DAERE, HE T AT
R #giFEH 2-3 ThreadCounter.java

package com.wangwenjun.concurrent.chapter02;

import java.util.concurrent.TimeUnit;
import java.util.concurrent.atomic.AtomicInteger;

public class ThreadCounter extends Thread
{

final static AtomicInteger counter = new AtomicInteger(0);

public static void main(String[] args)

{
try
{
while (true)
{
new ThreadCounter().start();
}
} catch (Throwable e)
{
System.out.println("failed At=>" + counter.get());
}
}
@override

public void run()
{
try

{
System.out.println("The " + counter.getAndIncrement() + " thread be
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created.");
TimeUnit.MINUTES.sleep(10);
} catch (InterruptedException e)

{

e.printStackTrace();
}

}

AR 2-3 7, RITAWBAELRE, E8 VM BREA RN BIEHNWEES
1k, FATE S RER N KRS QEE R Z W, B17 EHNRTR
Ao HARGICAEEDL, EERTXHMRERER THLRER, HEAEEM:

java -Xmx256m -Xms64m ThreadCounter

SRBRUBEZENE G ERREELESL AR, FoATE 13 7 b 2k 28 /i 0 HLAR PO FE 69 R/
REFFRIELERENDZI, EFRNRAZAT, LERERE IVM ERANE R FTRNEY
KN, RRIRAR/NAME, 7 LGES TGS KEE (H A+ ThreadStackSize Z# F

XSS):

java -XX:+PrintFlagsFinal -version|grep ThreadStackSize

BT RBRAOVEZMENFFOAS, Rttty T22 SAREHSHERMENEL
FRRN, DIRAR A7 R AR VM Al Xms | Xmx | Xss | Threads
FRECR = A KB 512m | 52m | Im 63 790

Wit 22 4 S BRI WRITFRE e T e e arer
i, REHUEBREEEEDIRATNEET  som | siom | 128m | 20678

BAR, WEE—FMELER, WA 2-8 iR, 512m 512m 512m 6556
N 512M

128M SIM
B 2-8 HERNFEARAE, RN, ATEIENLEEEB/N

FCSL b T IR B A TR AR, AR SRR BT 2 00 R AR, AL I
RELBRDAR, WRHERE - MREHRS SHREENNERD, RITHEBEHIAR— Java



32 «p BED SEHREM

HERNFRN . ERNE + ZBHE * RN7E.

NEE 32 NEER G2 64 M IRERSE, —1 %23 HWAGTLSHEEHETL
PR B AR A RA R, Hen 32 A6 Windows ™ xms | Xmx e | Thraads
BAER G R BR R IR NN 2GB, IUILARYE E 64m 64m Im 92 376
HHARBESGH, KBREESERANFENIUNER  _128m | 128m Im | 90948
HER, IRALBEERSHENERINERE? Lgh _256m | 256m g T
WRRHER, ARERAERIEN, RAEER — o
g, MR R 2-3 s,

He AR R A AF I BE 5, B RBE R R R B R R R LSRR, HEIF
BABARNAFIREED ., LR SN R/ NIER I 2-9 FiR .

WA IM

94000 e
92000 h B
90000

88000
86000
84 000 '

82000 A
80000

64M 128M 256M 512M 1 024M

Bl 2-9 HRNFFAAS, HENAFEOR, TRl m 2 A N

FE VM HER AT BT 2 A, 5N, RNFERN RN EEERRR, R
Atk NAE TN B — 28, /7 SCh AT AR R G b — SRR I N R RN R A R
By, XASBREIFR A HHEZS (], Hotn 32 {7 A9 Windows #21E R G KBl 25 81298 2G £ —
L, BRAE R G Aok AR A KM R FE B R bk S TR DAY, RN A R — AR L
RS HER TR LR AR, Hrp ReservedOsMemory & R G4 B N7, —MFE 136MB
KA

RFBCR = (kb =5 18] (MaxProcessMemory) — JVM #E N AF — ReservedOsMemory )
/ThreadStackSize (XSS)

MREBEBEL SRIEREN — LN EARKRMEEK, WITE Linux F, F=
AL EAR B A AT DA e B 1 R/ o

A /proc/sys/kernel/threads-max

[ /proc/sys/kernel/pid_max

(d /proc/sys/vm/max_map_count
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2.6 SPiPskFRE

SEPR TR R B R, — R T AL — 65 A BT, Hol IDK k3 Bl
WA, HARTPER? HHABETIERE, URMNEETIAR? AHRITHE
R — XS

T % TP AR, USRS — SR E BN, VM B
21BN T B H 7

X The Java Virtual Machine exits when the only threads running are all daemon
threads.

FHEXAIER AT IDK BB X, UARXAIEIRNZEEBHEN, MAETEH
T System.exit() Fi%, @I XAEMHER, RINAEER, EEFELT, & IVM H&E
—ANESFPRTR, W IVM B SE

2.6.1 HARTIPLZIE
FAVeEL A RREF, SBAR— T REMTIRBRNR A
package com.wangwenjun.concurrent.chapter02;
public class DaemonThread
{

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

{
// @® main & F 4

Thread thread = new Thread(() ->
{
while (true)
{
try
{

Thread.sleep(1l);
} catch (InterruptedException e)
{
e.printStackTrace();
}
}
})i
//thread.setDaemon(true); //@# thread %H ¥ FH# L%

thread.start(); //® JE# thread &%
Thread.sleep(2_000L);
System.out.println("Main thread finished lifecycle.");

// main 44K

}
FEMREPEERNERE, —NMEH IVM S 31 main &8, B4 —PMEERITE
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O LR thread, BT FHMX B, RESEBIVM #HREKEALRH, BM# main
LRIEFMERT A C A (main G820 A G E RN E RO ER@Z [ 8B
RA5), JREBZFERTE IVM B PR A fE— N EF I R R E T,
WERITHERO, Wit/ setDaemon J7 4 thread &R T SFH 4 HE, B4 main
HREHRAEMARE, VM AR HET, X4 thread KFEHSEER,
@% BREFFEENFEREE, ¥ H setDaemon 7 FE B, true KEFHF &4, false
REEE &,
RERTATPEEMECNRABARANXR, WRRLABEREFELE, WFL
RbZEFLRE, RZTA, wREEEGLCRFEER T LB setDaemon 77 % o
isDaemon % % 7 U H B Z AR ZF ZFF &,
ANEFEEEWRAE, setDaemon FER AL BB HZ WA AR, WR-NE&E
BEE T, A4 ERE setDaemon | 24 H IllegalThreadStateException 7 % .

2.6.2 SHPL&IERIER

FET T ARTFIERE, UKNMFAEIESFHIEBRZE, RITRTE—TH2%ES
PR TR LA R AT A SRR AR

Wit EEA AT, MR- IVM #ER R ERE - EHESFP LR, R4 IVM SR, @
MENTFPRERLS B SR EMABNREE, MEEFPRBENARRL&X MR,
TSR VM R B % ECR R R RSP AR, Q2R main RARSERL T TAE, W IVM Tk
B, FEASRENGREEREIE R TIE. Blins —RRNiEREr, HPE 1%
BEASRSHSABMZEURBEEFNNET . RBEE, HhEERDIFRE P iy
BT, X LLEHE R B TR RERSSL BN GE R, &% .

FHRBELEAESIIT—REAES, ARAENERERAEELE, YIRFEX
RS LR R YBT3, BUE IR JVM SRR EHE, —LSeRARERE B 3050k, BLAt Bt AT LI &
FASFIPERRE AIR T8 BUXRERY TAE

2.7 ARG

EARER, BATHEH EMMB IR T Thread MM TS K%L, FFHIZH T HP MRS,
JoH R stacksize Xt Thread FISZ0 o

BRILZ A, ARBEMANBTREMLFRER, BRIMEHL T FREMNCLER BT 4K
TSP, 8 . ThreadGroup 545

BIE, AEBSNTHARSTIERE, DRSFLRER R LSRN 2 FEf A
RZTFo
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Thread API BN E

WIEME2E FEEMNMA F & T Thread, MEARZTH, RITE M H 2
Thread T API B/EF VA K YL, [FRE, BRI 7 FoA T &35 IRes .

3.1 ZF% sleep

sleep E— ML, HAWANERTE, P IHREEAZWE, A1 BF

3.1.1 sleep HiENA

[ public static void sleep(long millis) throws InterruptedException

[ public static void sleep(long millis, int nanos) throws InterruptedException

sleep J7 ¥ &l M ATLR R HE A 16 € B EHOIRIR, FIFEMIT, BAGBE T —MKIR A
B E], (ER e B LA AR G Y G I % A O B R AORE B O o, IRER A — R AR,
AR H A 2 U3 monitor BT BT A A (FEJ5 SCH PR R 20 MBI B | SN A
monitor), FEFNTRE —1H ELAF]F

package com.wangwenjun.concurrent.chapter03;

public class ThreadSleep

{
public static void main(String[] args)

{

new Thread(() ->
{
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long startTime = System.currentTimeMillis();
sleep(2_000L);
long endTime = System.currentTimeMillis();
System.out.println(String.format("Total spend %d ms", (endTime -
startTime)));
}).start();

long startTime = System.currentTimeMillis();
sleep(3_000L);
long endTime = System.currentTimeMillis();

System.out.println(String.format("Main thread total spend %d ms", (endTime
- startTime)));

}

private static void sleep(long ms)

{
try
{
Thread.sleep(ms);
} catch (InterruptedException e)
{
}
}

}

EEERBT A, A0 BI7E B2 XHEBM ELEFHIT TIRIR, 8N BRMIRIK
H R, Thread.sleep K& RBOY AT AR ATS & B 8] ARIR o

3.1.2 {#EH TimeUnit &t Thread.sleep

7 JDK1.5 LAJ5, JDK Bl AT —A#2¢ TimeUnit, Xt sleep 7k 4L TR # £ 3¢,
il F ' AT A4S 25 B () B0 B B AP B, L AR AR ARAKEIR 3 /MBS 24 43 17 #0 88 Z AP, ffi ]
TimeUnit SR LB H B R R ULHE T

Thread.sleep(12257088L);

TimeUnit.HOURS.sleep(3);

TimeUnit.MINUTES.sleep(24);

TimeUnit.SECONDS.sleep(17);
TimeUnit.MILLISECONDS.sleep(88);

[F]RE RO B [E] 2635, TimeUnit BARVEWIRZE, EHMFIEI, 7E{#H Thread.sleep i
75, 5E4{#H TimeUnit &/CE, FHh sleep REMAUEE, TimeUnit £#FERRESE K, FHEHIIRE
WhNREE K, FERBEEHAAET, BIGEHFKH TimeUnit 1A sleep,
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3.2 £#E yield
3.2.1 yield HiENA

yield &R T—F8 &2, HA PR ESRIERERF Y7 CPU WK, R
CPU MBI AN EiK, W SZMXFhigEE

Pi A yield &l M AT A M RUNNING AR V]3] RUNNABLE RZS, — XN
BAKEH:

package com.wangwenjun.concurrent.chapter03;

3

import java.util.stream.IntStream;

public class ThreadYield

{
public static void main(String[] args)
{
IntStream.range(0, 2).mapToObj(ThreadYield::create)
.forEach(Thread::start);
}
private static Thread create(int index)
{
return new Thread(() ->
{
/1 QEFEHS
//if (index == 0)
// Thread.yield();
System.out.println(index);
)i
}
}

FHEMBFZEITRER, RELMH BN RA -5, AR 0 R R, A
B 1 BRSEFTERHOR, (HR MRIT R MRy, RSEM, FHARE 0, 1.

RS — RN R ERE T CPU R, Eabiiil, E3hEF CPURERE
WTEARTEHCHBEIR, B2 yield R2— 427" (hint), CPU JBE#R AR RER
AE 2 yield 2758,

3.2.2 yield #1 sleep

EARHEMANEZE, 2K yield fil sleep A —LIBE LT, 7E JDK1.5 LLRTHY A
t yield YT EFE S FRAT sleep(0), HATNZBIFEEARRMX S, EAMT.

Q sleep & FECYRTRBRE 1518 € HIBTH], WA CPU K&l A B9TH#E .

Q yield H2XF CPU BERA—MMER, WIER CPU RAEREAZKRXMER, BES
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Ve i ol 3 @ ORI

Q sleep & HR AR block, £XTELE BRI BT CPU Bk,

Q yield £ {#f RUNNING AR 7 f Thread # A RUNNABLE IR (W1R CPU W &K H
R XA RIS ) o

Q sleep JLFE A Z AHSERR T 4 @B AIRER, 1 yield &R IFARRE—E LR

Q — R sleep B —NEARVE M interrupt 2 FRE|FWIE S, 1M yield WAL,

3.3 XBELEMILESR

Q public final void setPriority(int newPriority) AR EM K o
Q public final int getPriority() ZREUERFE R 2

3.3.1 ZHRRMEARNE

PRAABRNEER, KEREWARES, Hit L RIEAR LEENRBELIRBL
el CPU HE WIS, [HREFEZ FAGIFASMRITE, RELBENMERFNGE—
hint #4/E, B{&WT,

O %FF root Fi/, ‘4 hint #MERGHEER B MMIEED, BT LA,

O NS CPU Hefh:, BB LT RELIEE LM CPU M A H, {HR RN ERMN

B LR TR .

FrLL, REERF R Y b F LRI R e E e E il %, Skl g™
FRBTRBIES, XTRSIRAKTE, 2AREKE T, THERRELT KEFT
BRALEE—RE, HERIMAREIMIEZESHWABREEBELNELRENE, &
G ANT « |

package com.wangwenjun.concurrent.chapter03;

public class ThreadPriority

{

public static void main(String[] args)

{

Thread tl = new Thread(() ->
{
while (true)
{
System.out.println("tl");
}
)i
tl.setPriority(3);
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Thread t2 = new Thread(() ->

{
while (true)
{
System.out.println("t2");
}
)i

t2.setPriority(10);
tl.start();
t2.start();

}

BT R, 2K HBRSRREBE R, YR UMER YR CPU K
RIRBEAA KT, ARIERTRBTEAAR—HERER,

3.3.2 RN RIEBDT
BELBEOMAR, REEFFA setPriority LRI, FEIKATHTIT Thread I,
— 'R — T : ;

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);

}

Wl EEEEE AT, RATTLUEY, SBOLELAENT | ARKT 10, 1R
B RSB R R TLARITE group MILSER, IRARERMEI KSR, MRz
I group BB AN e, T HEANTEL— M FHRIEH—T

package com.wangwenjun.concurrent.chapter03;

public class ThreadPriority
{ .
public static void main(String[] args)
{
/! BX—NGRY
ThreadGroup group = new ThreadGroup("test");
[ BBAEENRERIEEN T

group.setMaxPriority(7);
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/] EX—N%&AE, LA mNE group ¥

Thread thread = new Thread(group, "test-thread");
/7 EEEBRER LR EN 10

thread.setPriority(10);

WESCES:
System.out.println(thread.getPriority());

}
FHEERE LA 7, AR 10, FoAERE T 7ELRE IS g )

3.3.3 XFMHAERN—LELE

— BT, AAX SRR EMERS, FARS IR 45 7™ & R M S
B, WAALE, fEBIR SRR E AT S A E, SR R AR AT, — e MR
0 F BRI SE BT T, IS A RS B P SR R 2 g 7

LRARBRIN GO PR SN B IR JARIF — B, —RIBBL R 5, B2 main SRRAIESE%
HR 5, FTLAEIRAE HOR ML RERE 5, RERBIT .

package com.wangwenjun.concurrent.chapter03;

public class ThreadPriority

{
public static void main(String[] args)

{
Thread tl = new Thread();

System.out.println("tl priority " + tl.getPriority());
Thread t2 = new Thread(() ->

{
Thread t3 = new Thread();
System.out.println("t3 priority " + t3.getPriority());

)i
t2.setPriority(6);

t2.start();
System.out.println("t2 priority " + t2.getPriority());

}

TR R A SRR o RSB 5, BN main KRS 5 5 2 BB
&6, FARRMEHIEE 65 3 Mkl e, BABAMIEE, FIILHSRXLRERRAE
—ﬁo

3.4 RINZAE ID
public long getld() FREZKFE I ME— ID, LA ID £ A IVM R P #E S =2ME—1,
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I HRM 0 FHIRZEUGES o WIRYRAE main 672 (main K%L HEIE T —/ ME—HZEE, I
HIRA getld() G KBHIFAET 0, WIFHRESMR, ARIZEMN 0 TFIREE? ZHTE U
I THE—A IVM #HER R s m R, bR ERITR TIRZANLE, AMFICER T 2N
H#E, BEIIRNTA CRIEMARLEIRSE 0 5Lk,

3.5 FRIYMAigis

public static Thread currentThread() i TR B Y HIHATR BRI, X407 B RTR
B, ERERERETZ, RIOTERIMARTSRENFAZTE, RE—BRBiS.

package com.wangwenjun.concurrent.chapter03;

public class CurrentThread

{

public static void main(String[] args)

{
Thread thread = new Thread()

{
@override
public void run()

{
//always true
System.out.println(Thread.currentThread() == this);

¥
bi
thread.start();

String name = Thread.currentThread().getName();
System.out.println("main".equals(name));

}
RS T AP GE R AR true,

3.6 xELHE P CRMESE

Q public ClassLoader getContextClassLoader() kB2 I T SCHI 2N ER A4S, @Bk Ul
RN Z B A IOMAR RS, R BEEEBRERE LT MBS
OUTF, MORER 5 AR R B 2 8

Q public void setContextClassLoader(ClassLoader cl) BB ZLRMISMERRS, XAHEE
AT LAFT8E JAVA ZEhn ka8 i X ZFEHLH], A I RIZ I B W BFR s JAVA 28 4% i1
Jal 7o
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RTLRE LT ICEMBARNAERNTEEARBNE 11 HELANH, HFHSE jdbe WK
BETES T IDK BTT 2 & A AEBAE RG],

3.7 Z#% interrupt

2:#% interrupt, B—MHEHEZMN API, WEZFHHNTE, SKEPEIHHK AP
BWMTILA, FEARTPEATEH Thread FEA VRS HHAT R0 A FIHT

[ public void interrupt()

(1 public static boolean interrupted()

[ public boolean isInterrupted()

3.7.1 interrupt

WTF TR A S A YRR AR, WA YAIZL N interrupt 7775, B
AT LAFT W RH %€

O Object HY wait Jr%

O Object A wait(long) k.

0 Object A wait(long,int) J7¥

Q Thread K sleep(long) i

Q Thread K sleep(long,int) J5%:

Q Thread Y join ¥,

[ Thread H) join(long) ¥

[ Thread K join(long,int) J7¥ .

Q InterruptibleChannel #J io #24F .

Q Selector fJ wakeup F¥ .

O HAb 5

ERETHEESEE YR BEHFARERS, HRIN— LB ELEY
interrupt 77 ¥%, WISATWRXFPREZE, BRI A B SRR Wi, a6, fTHi—
MEFRIFAE T REB AR, UOURITH T Y AT R M R

— BT M6 BT BTN, #BS Atk —FR 4 InterruptedException i 54, X
NREHB—A signal ([F5) —FERAYAILBHITH T, FEBRITRE -

package com.wangwenjun.concurrent.chapter03;
import java.util.concurrent.TimeUnit;

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

{

Thread thread = new Thread(() ->

{
try

{
TimeUnit.MINUTES.sleep(1l);

} catch (InterruptedException e)

{
System.out.println("Oh, i am be interrupted.");

}
)i

thread.start();

//short block and make sure thread is started.
TimeUnit.MILLISECONDS.sleep(2);
thread.interrupt();

}

FHEARBEIE T — AR, HHACERKIR | 28R, REBRaHE, KYE2Z
P R R ELAR VA interrupt TR FTHY, BFMPATERIZ “Oh, i am be interrupted.”

interrupt XM LB T A AR FAEYE? FE—NERBNEBAELEE &M interrupt flag
AIARIR, WER—ANEFE interrupt, A TR flag HH IR E, (HE R LATLRIEENIT
AT HR O v g B ZE R, R A interrupt BT, RS S flag BER, 2 FX AR
MNEFHEESBHFEHONE, FIME - A TEEENE, WR-ITLRBELERETRSE,
B4 iR X H Y interrupt £ B W Z 0

3.7.2 isInterrupted

isInterrupted & Thread B —/NK G F ik, EFEHB YAILBETGEPW, &N
{UEST interrupt SRR — N HIWT, HASEWARR RS EMSEE, XNMS5RATEPE2E 2
i interrupted ZFFFEZ AN, THEIRNTE — A HEARET

package com.wangwenjun.concurrent.chapter03;
import java.util.concurrent.TimeUnit;

public class ThreadisInterrupted
{

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

{
Thread thread = new Thread()
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@Ooverride
public void run()

{
while (true)

{
//do nothing, just empty loop.

}
}i

thread.start();

TimeUnit.MILLISECONDS.sleep(2);

System.out.printf("Thread is interrupted ? %s\n", thread.isInterrupted());
thread.interrupt();

System.out.printf("Thread is interrupted ? %s\n", thread.isInterrupted());

}

EHEEAETEXT %R, FHELKERNITHEITT (run 7)) 5T -2 H5E
&3, A2 ARE sleep &7 HA sleep &7 T, SREIPWES, Wi THBEA]
RFIEER . THEBRFEITNER, IWBTIHLR LHKNRERFETT, SE IR E
T E LR E RSP &Re, XHEHaE TLR AR FBOIVM i B F P Az im
HahiR .

Thread is interrupted ? false

Thread is interrupted ? true

AT BT R E] T R WIE S (signal) ZJ5, WELREMIK T InterruptedException 57 %
ZJ5 S HEBR B interrupt MARIR, X LW RRFMEBE, RaKIEF RS8R 2 H TR
KRR, AEARSLT

package com.wangwenjun.concurrent.chapter03;

import java.util.concurrent.TimeUnit;

public class ThreadisInterrupted
{

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

{
Thread thread = new Thread()
{
@override
public void run()
{

while (true)

{
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try
{
TimeUnit.MINUTES.sleep(1l);
} catch (InterruptedException e)

{
//ignore the exception
//here the interrupt flag will be clear.
System.out.printf("I am be interrupted ? %s\n",
isInterrupted());
}

}i

thread.setDaemon(true);

thread.start();

TimeUnit .MILLISECONDS.sleep(2);

System.out.printf("Thread is interrupted ? %s\n", thread.isInterrupted());
thread.interrupt();

TimeUnit.MILLISECONDS.sleep(2);

System.out.printf("Thread is interrupted ? %s\n", thread.isInterrupted());

}

HF7E run FEPMEHT sleep XMW, BEERMRAPWES, HHSER
interrupt #RiR, FIILER T PATEERER S false, FEIFHIHANIT

Thread is interrupted ? false
I am be interrupted ? false
Thread is interrupted ? false

HIGXMAXERSAE, Al hWirkiska ThWE S ZE, BT ARmARE T HAL T 3%
HIPAT, KRR interrupt FRIRE AR — MR G B BE

3.7.3 interrupted

interrupted f2— AT, BAHBAHTHB Y AT ETHE W, EREEMBR T
% isInterrupted i 2 AR KM X AIE, 8% 754 BEERELEM interrupt PRI, 75
EEBEMNE, WRYATLBEGITW T, 84— interrupted 7% 4R [9] true, I H
SEBPERR T interrupt AR 58 T RALTE LU B IR KA AR 4R ] false, BRAETE UL A LR 72
M—R M ATWr, TR T —NME SRR E T, SREIERAITA93%

package com.wangwenjun.concurrent.chapter03;
import java.util.concurrent.TimeUnit;

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

Thread thread = new Thread()

{
@override
public void run()
{
while (true)
{
System.out.println(Thread.interrupted());
}
}
}i

thread.setDaemon(true);
thread.start();

//shortly block make sure the thread is started.
TimeUnit.MILLISECONDS.sleep(2);
thread.interrupt();

}

) B T A AR B 32 B ] R W A0 sleep IRZIR, FE Thread Y run J7 2 & F #H171E
s E IRIR, BRI T LM EFSHAER S0, HERITEDS XS NRE s
RIWNT FRmNgE, HEMERNHZ T &R ERE.

false
false
true

false
false

HERZH) false LB FEZBT —/ true, LR interrupted 77 HIWTE] T HAE P M, 1
BR#ER T Hibnil, FFHRBAX—UGRE true, /FHEVERH SZ falseo

3.7.4 interrupt ;i E=EEIN

$TIF Thread B IERS, AMEL I, isnterrupted 775 1 interrupted J7 ¥ &R A T [ —14
ztii@tﬁ%:

private native boolean isInterrupted(boolean ClearInterrupted);

HF S8 clearinterrupted FE FIRIEHIRTEIRLRE interrupt HIARIR,
isInterrupted J7 ¥ BIRIS XS HCR false, R ANEHEER:
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public boolean isInterrupted() {
return isInterrupted(false);

}
1M interrupted #85 HZSE R true, FRAHZERR

public static boolean interrupted() {
return currentThread().isInterrupted(true);

}

LRI T interrupt HEZ G, REEH—ARE, R —-NREBERE N
T R B B Z RS AT, AR 2 B F ORI HAT R P vk, Hedn sleep & R A ARERY
TEOLIR? T T TR AT i — a7 B A S B e [ 2B A A BE 1] -

public static void main(String[] args)

{
/1D HIBT LA R R E B P

System.out.println("Main thread is interrupted? " + Thread.interrupted());

AOLS 8 ¥

Thread.currentThread().interrupt();

/1 QFI T LA AR E B A A B
System.out.println("Main thread is interrupted? " + Thread.currentThread().
isInterrupted());
try
{
/1@ SWEARYATT P F &
TimeUnit.MINUTES.sleep(1l);
} catch (InterruptedException e)
{
/1 QFH P E

System.out.println("I will be interrupted still.");

}

BEEfr FHMREFR, IRk, MR —NEBRIEE T interrupt #3i, AFAFETHH
AR AT B T, L EBROBRE SR RB AT, ERKEEEROME
BB W ERAR, WA ERELESATHANEEE M2 EX AM7

3.8 Zkf% join

Thread Y join J7 5 RIFE R — N EEWEZR T, A E MR T ISR 2 R K
HIhEE, 5 sleep —HEBEWHE—AT WA, WYL, WRA HMLERHIIT T X M5
LFEMY interrupt #21E, EHRESHIKBPWIFES, HHEBRLER interrupt HrIL, Thread AY
APL AEATIRME T =AY join ik, BAEWMT .
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[J public final void join() throws InterruptedException

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

[ public final synchronized void join(long millis)

throws InterruptedException

TEATH, BEHLTEMNE join J7 ¥k AR 1ESE BRI 68 join T8

3.8.1 %72 join HiEiFR

join FEAETR A, S MFTLTE B AL, HIRE A EREMAY, REDEES
SEHRTE], TR ATEMIE B 224 T BLOCKED [, TiRE A &R, TRtk —4
R B B ST BT — T join J7 B RO A F¥: -

package com.wangwenjun.concurrent.chapter03;

import java.util.List;
import java.util.concurrent.TimeUnit;
import java.util.stream.IntStream;

import static java.util.stream.Collectors.toList;

public class ThreadJoin
{

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

{
/1O EXFA%AE, #RFHE threads ¥
List<Thread> threads = IntStream.range(l, 3)
.mapToObj(ThreadJoin: :create).collect(toList());

/1@ BHEFHNEAE
threads.forEach(Thread::start);

/1@ PATEFENMEEN join T i
for (Thread thread : threads)

{
thread.join();

}

// @ main &4 15 HrH

for (int i = 0; i < 10; i++)

{
System.out.println(Thread.currentThread().getName() + "#" + i);
shortSleep();
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/] Mg LR, MR EMENETE Y

private static Thread create(int seq)

{
return new Thread(() ->
{
for (int i = 0; i < 10; i++)
{
System.out.println(Thread.currentThread().getName() + "#" + i);
shortSleep();
}
}, String.valueOf(seq));
} .

private static void shortSleep()

{
try
{
TimeUnit.SECONDS.sleep(1);
} catch (InterruptedException e)
{
e.printStackTrace();
}
}

}

EHRECDEE G Java 8 WIRIE, QIR TWALE, 25E3, JFHRATBMAER
join ¥k (JEE: join RS ELRBEIFMR, FIIESR — R BH 55014 o A iy ad
5, 5 _AEREM join ARB AT, HEMN, FNMRBUELEHT), BT LEHH
BIF, ek —MAR 208k BRI NS R AGEAY, main KEROEARA
SITRE T, BFRHIT .

248
1#8
249
149
main#0
main#l
main#2
main#3

R E RO T HH) join 2FFERS, MASNEKBRESTE T, BFMBIT.

main#2
2#2
1#2
main#3



50 ¢ S5 BLIREM

1#3
2#3
main#4

join J7 ik Sl YRTARACE I ETE T 2%, HEMEB A IMLREF B, B join ALK
BIATER, HARIRA AT LLGEA join M 3 AN BB ITHE, f8E ZRE, 1E48 E A ] 2
K25, HArSEbaBHEE. FEESE R, IR-ARBECRER T AamHAY,
2T E B join J5 ¥k ) 2 ATLAR S 9B ZE 2

3.8.2 join J3iEEEEEA

AFERATHLE G — LR REG], KE—T join FEMMAGR, BEFRAE—1 APP,
FEATERMILEE, R APP R A XL, YA KR MIERKE, RF
BRK KM AR O RBUE R, RSN TR EIE] APP & F i, K 3-1 Fix,
M4 IDK By TRZE % T H, N CountDownLatch I CyclicBarrier 25 # 1] DA 5€ il 2
HIZhEE, EROURIRATE BT, join 77k BIR] 52 BT H A DIRE

N g B dm.;

B 3-1 ZAEHSIFRIFBAHEE &

T TR BATES R IFATCAL TR, P TE APP & P A A “dEETT AN
Ffs “ b7, IREMSBBIZMERZE, SRERIEMPHER, A5 & K2 F
W OAAFER, REZSEEEM TR ESE b, AR EOAS#H—F,
R EIEAR KA —FE, AIWAHEE WS 25, MRBRMTE AR H7hE
GEAHAT)), RUIEE i 2SR, XFETE, AP R adEs 2. R
AP B— A R AR A - ERBE T, AREENSR TIEZES XK
PEHEATREBE, SRR T LA R 1 29 E], AT 8 FH P R OR
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KREER 3-1 FifgEEO FightQuery

package com.wangwenjun.concurrent.chapter03;

import java.util.List;

public interface FightQuery

{
List<String> get();

FEAISIEE 3-1 1, FightQuery $&4ft T —MMREIHE, #EXBRE W ZEERRT, N
& /& Thread #Y run J77%, /2 Runnable #: M, #B/2 void iR [MIZEHY, W RARAEE 3 F 4k
BRWEITERASER, MFEACE X —TRENED,

2] Fight B9 task, HIHE—-NEBHFE, TEHTIALSIMS A ARBEE, =
BRI

package com.wangwenjun.concurrent.chapter03;

import java.util.ArrayList;
import java.util.List;
import java.util.concurrent.ThreadLocalRandom;
import java.util.concurrent.TimeUnit;
public class FightQueryTask extends Thread
implements FightQuery
private final String origin;
private final String destination;

private final List<String> flightList = new ArrayList<>();

public FightQueryTask(String airline, String origin, String destination)

{
super("[" + airline + "]1");
this.origin = origin;
this.destination = destination;

}

@Override

public void run()

{

System.out.printf("%s-query from %s to %s \n", getName(), origin,
destination);

int randomvVal = ThreadLocalRandom.current().nextInt(10);

try

{
TimeUnit.SECONDS.sleep(randomval);
this.flightList.add(getName() + "-" + randomVal);
System.out.printf("The Fight:%s list query successful\n", getName());
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} catch (InterruptedException e)
{
}

@override
public List<String> get()

{
return this.flightList;

}

BEOEXHT, IAREEENEBEEAT, TEIRELH—TM SH (LE) Bdbx
(B)) HOTEEEE! REIREWT .

package com.wangwenjun.concurrent.chapter03;

import java.util.ArrayList;
import java.util.Arrays;
import java.util.List;

import static java.util.stream.Collectors.toList;

public class FightQueryExample
{
YVAOES 3:F- S RPN
private static List<String> fightCompany = Arrays.asList(
“CSA", "CEA", "HNA"
)i

public static void main(String[] args)

{
List<String> results = search("SH", "BJ");
System.out.println(" result ");
results.forEach(System.out::println);

}

private static List<String> search(String original, String dest)

{
final List<String> result = new ArrayList<>();

/1 Qb BERAIER B LT R

List<FightQueryTask> tasks = fightCompany.stream()
.map(f -> createSearchTask(f, original, dest))
.collect(toList());

/1 Q%A B ENALAE
tasks.forEach(Thread::start);
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/! @B HRAE—ANEAEN join Fik, MELWLAE
tasks.forEach(t ->

{
try
{
t.join();
} catch (InterruptedException e)
{
}
)i

[/ @FE®ZH, SWEARLEEE, KBRE-NEYWLENER, FEHWAE result ¥
tasks.stream().map(FightQuery::get).forEach(result::addAll);

return result;

}

private static FightQueryTask createSearchTask(
String fight,
String original, String dest)

return new FightQueryTask(fight, original, dest);

}

o EERAREE, RERMITEE RN EE, ERBEWET search HRZIE,
LT HETANERARESNHET TE, REFE—ITRERBIOMILEEHTE 8L E.
B FEAMIUE A R W T REAR —F, BrRAA T — A REALIE R SN [F] B 2 A s
R EGE P GTEPRIER ), BFRPITERE T

[CSA]-query from SH to BJ -

[CEA]-query from SH to BJ

[HNA]-query from SH to BJ

The Fight:[HNA] list query successful

The Fight:[CSA] list query successful

The Fight:[CEA] list query successful
result

[CSA]-4
[CEA]-7
[HNA]-2

3.9 faISC M —A~Eers

JDK & —> Deprecated 77 stop, {HREZFTIEFE—AE, IDK BEHREEANHEE
B, REFENRATE A RBSEBE, RIBEMM#ER, R EEXARENTTER
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2R monitor BI8T, FTLASRIUERBURN B FZ T e 4 Rk, AWK ZEANH LR L
LRI
3.9.1 IEEXA

1. R R E A AHAIE R SR

SRBRBITHER, TRT HCHMEMZE, SESEFBRL, WRERETES RN L
f, SENEAE, RAREEEFRSRBE T

2. R E S RIALAE

AT new Thread B977 AELRE, XF T XNBELRF L, HELEHIRERAZ T
BEhl, R E—NEBRPEESERMPITIMES, OBk A, AErbEi ™4
HEMRSCE, RERER BB, " LIMEBI PR 7 R, AERmmT .

package com.wangwenjun.concurrent.chapter03;
import java.util.concurrent.TimeUnit;

public class InterruptThreadExit

{
public static void main(String[] args) throws InterruptedException
{
Thread t = new Thread()
{
@Override .
public void run()
{
System.out.println("I will start work");
while (!isInterrupted())
{
//working.
}
System.out.println("I will be exiting.");
}
Yi
t.start();
TimeUnit.MINUTES.sleep(1l);
System.out.println("System will be shutdown.");
t.interrupt();
}
}

LR R A A AT AR interrupt HUBRPR B BB 1Y, HNRAELR R AP AT R
AT T S K T £ B P R
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@Override
public void run()
{
System.out.println("I will start work");
for (; ;)
{
//working.
try
{
TimeUnit.MILLISECONDS.sleep(1l);
} catch (InterruptedException e)
{
break;
}
}
System.out.println("I will be exiting.");
}

LR SITE RS FRABIER SR, BFRHSHNT .

I will start work
System will be shutdown.
I will be exiting.

3. {#H volatile FF&iz4l
TR interrupt FRIRARAE W BEBLEERR, B 2B T A SIE AT AT oh Bk,
BT LA volatile B i Y FF 5 flag P AR M2 —FPH AL, BAAMT .

package com.wangwenjun.concurrent.chapter03;
import java.util.concurrent.TimeUnit;

public class FlagThreadExit
{

static class MyTask extends Thread

{

private volatile boolean closed = false;

@Override
public void run()
{
System.out.println("I will start work");
while (!closed && !isInterrupted())
{
// EEEAT
}
System.out.println("I will be exiting.");
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public void close()
{

this.closed = true;
this.interrupt();

}

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

{

MyTask t = new MyTask();

t.start();

TimeUnit.MINUTES.sleep(1);
System.out.println("System will be shutdown.");
t.close();

}

LB EFHE LT —A closed FF A8 &, I H 2 H volatile 84 (3¢F volatile &
WESTEARFIIE 3 P TR F MBI, volatile FREEFFE Java 2 — AR
KT, EHFEE, B2 Java BETFER UMK AUEER) 247 AR RIEEH AT LG
TR

392 BEIEH

E—NELBEHMATEITEH, BAARFIE checked 7 % B, Nig Thread # F run 7
%, i JE Runnable H' {9 run J7 ¥, 1R KR TEE 17 i 2 o 7 B Al 3K checked 57 % JF H.
FIW R EREBIT T ERBHE, AL AT LU checked 7 % %} %% /i unchecked 57 %
(RuntimeException) i H 3 1 45 R £ 2 19 A i R 4 o

3.9.3 HERIL

HEREZEF RSB HBRBICHELR, FrgBmESBERREE, BERAHE
W, BEAHETEMAEL, BERRBGIET —H, HELLERRARN, BFZHT
LB AR B, 4R HIREERE N ERBHE T, sELBEI TRYUMFEL .

RIMTEEB— L T ERF B2 W, a0 jstack, jconsole, jvisualvm % T E, FEAT
H, EERERENE—T jvisvalvm XML TR, 7658 4 EHRRNESEAX L T Hi#
FTHE8E 0 H W51k

EHETES XA B IHE— B 7 Intelli] IDEA #4TRBMHRE, IntelliJ IDEA H LW
— Java #F2, FTFF jvisualvm, #EFE Intelli] IDEA #72, WA 3-2 iR,

KA M Tab 142 [ &R ], WA 3-3 i,
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SE SEef

4‘58 Tdea (pid 3392) %)
(e | = e | e

C Idea (pid 3392)

BESF %,

| | ek

i org. jetbrains. jps. emdline. Launcher (pid||

=8 Fi ] PID: 3392

C -B192.168.1.107 FEHL: Localnost
;I8 192.168.88.108 o5 prizilg

i B3 FE>

- tee

JVE: OpenJDK 64-Bit Server VM (25.152-b5, mixed mode)
Juva: fd 1.8.0_152-release, {H[ff JetBrains s.r.o
Java Home E3: C:'\Program Files\JetBrains'IntelliJ IDEA Community Edition 2017.2)jre64

I {5k <G

I 0oE BIERKHE dump: SA
R T  x[mes | ssEr -
438 Dump: 0 ~Inz128s

b3 Duomp: O ~Xax750a

Profiler JB3: © ~XI:ReservedCodeCacheSize=240n

~XX:+UseConclarkSweepGl
~XX:SoftRefLEUPolicyMSPerMB=50
—en

~Dsun. io. useCanonCaches=false
—Djava. net.preferIPviStack=true

~IX:+HeapDuapOnOutOflemoryError

Kl 3-2 f#H jvisualvm WK JTVM

C Idea (pid 3392)

FHILERE : 33
TR 3

mEs | & | EEs
Q Q Q| gx: |
Ei7 3
CIRML TCP Connection(589)-1...
E JHI server connection tim...
B REI TCP Comnection(588)-1...
E RMI TCP Accept—0

O ApplicationImpl pooled th ..
[ ApplicationImpl pooled th.

@ BaseDataReader: error str...
.Pr;cltgidl!er: Java

[H BaseDataReader: output st...
B Fetty threadDesth¥atcher—2-1
B RAT TCP Connection(idle)

I RMT RenewClean-[locelhost... |
B RMT Scheduler (0)
E16E Basmon.

[ BRI Reaper

F 3-3 WEE IVM NELEBITIHN
WRHBRITERRE, MESHBIAELR, FTLIFTITF jvisualvm & FH BFLL1EBRE TR,
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ENRRESRM 4, ZELBRETE WA 7w AT FHZE,

3.10 ANEpagh

AT, RATAEA 2> T Thread I RZE API, HAERBREREEEN T,
U getld(). getName(). getPriority(). currentThread(), 7 FHZE /% sleep(). join() 77 iE%F,
I BG5S R B 45 B K 5K B0 4 B A% AH 5G9 AP, Thread B9 API & %42 5 9 & 4
FERYEERY, AR A LEAGER,
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SRR e SEIERL

RERNTGFEIZEBPREMMEREENNEZ—, BHEEIERLE . £BET4E,
BIEMA, FERTANESPIT SRS, B TFAFERENILE, ABRZ20MEILER
% E, HREBTINEFE, BA8ERET, SR F A CPU KRR, ME
CPU MBI A5 B f R T, BT ME S BT B AR EXT IR AR SR 2%, thin B
BPRET — MR, RE%SH A BB RA TG, SAENER ZRER P
ERZH

T EEREMAS, REMIHRRES, FERBETENENEEEREGNRER
R, XWXTRFEWFFLERDB THEEHZER, W HFESIENEFR T 87 55
MERNERE, IR IFATRTFIFAEIRE T LU 8 Z Y Thread, Thread K Z /DX
RGR R — ML, R ZLRENIAME R T HERRZENER, EARE
H, AT RGN AR 2 R RTHE T R A = R

fH 4B ICZR IR L TRIRTE MR Z AR R B X /] — M S IR A7 5 1) (25 #4E),
B2 AR VT IR A B U R AR L WEUR, ANl R IE 2 AR AR U R B A0 8RB — B,
FR B0 R A s SR R 4

4.1 RN

4.1.1 BIEA—BUEERISIN

R LTS, WIS T —DRBRELRTHSHRF, HNERIMNEENREASHE
50 (FTHEA LLied LMKl TR, MERINXHZRFRINESR, Mo IEHEA—5
B, BT
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package com.wangwenjun.concurrent.chapter04;

public class TicketWindowRunnable implements Runnable {
private int index = 1;
private final static int MAX = 500;

@override
public void run() {

while (index <= MAX) {
System.out.println(Thread.currentThread() + " W5 &E :" + (index++));

public static void main(String[] args)

{
final TicketWindowRunnable task = new TicketWindowRunnable();
Thread windowThreadl = new Thread(task, " —5%HH ")
Thread windowThread2 = new Thread(task, " Z5#HH ")
Thread windowThread3 = new Thread(task, " ZE#HHD ");
Thread windowThread4 = new Thread(task, " e %o wiy:
windowThreadl.start();
windowThread2.start();
windowThread3.start();
windowThread4.start();

}

ZWistT LR, BRHESAEASA ORI, BHREAGREFERE =R, B
(1
0 F—, NS a il
. Eﬁ:, ENSHELZRER
Q 2=, S T H&KE 500,
gHE LBl FEERF, R TEIEA B ILAEL, il 4-1 Brs.
=SEIM, 5. ndin] FISHEME 392 B, 5. nain] (ISEGE: 408

[=580, 5. nain] PISEE: 255, 5, main] HISREE: 199
[:gm,s main] g']E"UHEE , 5, main] 81‘2591755

[=S&M0, 5. main]l {15 1 39 S5, 5, main] AISEYE:50
5, mainl E 5»'_‘-‘17EE ‘QED 5, main] B’] =T+ 39 =Sk , 5, main] BLI'ET'FE’I%
5, main] HJSinE: 71 — =25 i g + 30! , : , 5, main] Bglg‘@TEE 9

&l 4-1 iﬁdﬁT ﬁﬂ’]iz} PN
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4.1.2 FBEA—HEEEESFT
AR T A LR B AR — B B 43 AT A

1. SRR

WK 4-2 s, LBEMPATRE CPU AL MM B AT, BRI IR 1 F1 2 #PAT
FT index=65 Wi B, HPLHE 2 ¥ index IBHCH 66 ZJ5 K ZHi, CPU J&E AT
BRIZEES TR 1, S | HEEHEMBT 67, M4 66 ML ZNE T .

@override Thread 1 Thread 2

public void run()

{ 1.thread {51
while (index <= MAX)
{

System.out.println(Thread.currentThread() + 3 tidex =66

" HEERE v + (index++));
} 4.thread {51

Index = 65

2.index +1=65+1

S.index +1=66 + 1

V

[=9

6.index = 67

V

7.println 67

Vi

8.index + 1 =67+ 1

X = 68

v;;v

10.println 68

V.

Bl 42 RSB RLEHIITER

2. SIEESHM
L2 1 P47 index+1, #RJG CPU PUTHIEALRE 2 FH, HTLE | HFEEL index IRT
HEGRIZEE 393, LR 2 PUT index+1 LS RANIRE 393, FTISHIEESE SHEHHEMN.

3. STEET T &EXE

TR — T S R RERMEL, % index=499 BMHE, KR 1 MLE2HE
BIMW R, SR 2 mEEW, LB 1K index HINE] T 500, £H 2 EB17)5 UK 500
BEET 501, BUAELH BT B RREREL

TR T I B 7 20 08 [F) 26 (R BEAT T 2047, ELR X AR (Y A L R R 6
FEE, ARBEE =R 2R Java B NFAEEL IR CPU AR AR, B BH{5 £ 58 i i i
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IR A 2 AN — B A 1)

doversias Thread 1 Thread 2

public void run()

{ Lindex +1=392+1
while (index <= MAX)

{ 2. SRR
System.out.println(Thread.currentThread() +
" BEHE " + (index++));

}

} 4.index =393
S.index =393

Index = 392‘

\

3.index +1=392+1

V

V

6.println 393
7.println 393

VgV

K43 SEESHERHHRLEITHEL

@override Thread 1 Thread 2

public void run() Index = 499;

{ L #EA while JEFR A 2
while (index <= MAX) > 2. gk A while 1B 551445 12
{ P
System.out.println(Thread.currentThread() +
" EHE " + (index++)); 3.index + 1 =499 + 1
} } P %ﬁ{%"fﬁﬁ
5.index = 500
6.println 500

7.index +1=500+1

—

8.index = 501

V

9.println 501

e

A 4-4 FECSEED T RAENLEHITEL

4.2 )i synchronized JGHEF
AL BB LI, SRR AR % R index 25 B (FSZEAERE ) W)
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FIETERVES IS B, 7E IDK1.5 iRAS DAY, 2 PoixX /> [a] B 75 224 B synchronized ¢ 58 7,
synchronized $&fit T —FhHEALE], WHLETER —0f[E REEH — N ERBHITIHEERIE, AR
T, AR AR T — T synchronized &85 192 i Al 2 .

421 {+42 synchronized
T2 —Bk BT JDK B MXT synchronized S8 7 LI AU I ERE, NI 4-5 FiR

l .

=) A 40

Synchronized keyword enable a simple strategy for preventing thread interference
and memory consistency errors: if an object is visible to more than one thread, all
reads or writes to that object’s variables are done through synchronized methods.

%] 4-5 synchronized BB 7 i ¢

LR RER R R synchronized S8 AT LS I — AN 17 5L A4 SR W SR B 11 2R AR T 4L A il
B3R, MR —AXNEXNEANLBEE I, IBAXIZNZ A R E S A8
o [/ 2ok #AT, BRI,

O synchronized JCEEF 4L T —FpIHLE, REGSHIRILEAR B E R U5, AP IE

BAEA— BRI R B,

Q synchronized 3% % %7 £ & monitor enter 1 monitor exit B> JVM #§4, B REW IRIE
TE AT ART B 43 4] £ F2 #4047 2] monitor enter AT 2 RTARLAZ M £ A7 FRBUELHE,
ARNGFEH, 7E monitor exit BITHINZ G, FEAS YT HE MELTRA EN
£ (EABRE=IRrSEISNR)

Q synchronized FJ$8 4 4% <F java happens-before #L0], —~> monitor exit ¥4 Z A

W 7E A —> monitor enter (ZEAFHEH = SHHMNH) .

4.2.2 synchronized KEFHIRIE

synchronized 7] LA F X ARG 75 Bk #1764, A BBYE A 5T class LA R AR B 4T
B

1. BEEE

[R125 75t B JE i BB . [default|public|private|protected] synchronized [static] type
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method()o /REMEIHIIT .

public synchronized void sync()

{

}

public synchronized static void staticSync()

{

}
2. EHELR
R P S 08 e B F

private final Object MUTEX = new Object();
public void sync()

{
synchronized (MUTEX)
{
}

K

4R T 4 synchronized S48 F A R EMEAHLZ G, BATHRKNE — T ST :
package com.wangwenjun.concurrent.chapter04;

public class TicketWindowRunnable implements Runnable

{ private int index = 1;

private final static int MAX = 500;

private final static Object MUTEX = new Object();

@override
public void run()
{
synchronized (MUTEX)
{
while (index <= MAX)
{ System.out.println(Thread.currentThread() + " W5HE :" + (index++));
}
}

}

public static void main(String[] args)

{
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final TicketWindowRunnable task = new TicketWindowRunnable();

Thread windowThreadl = new Thread(task, " —5%H ");
Thread windowThread2 = new Thread(task, " Z5%HH ");
Thread windowThread3 = new Thread(task, "Z5%HH ");

1]

Thread windowThread4 = new Thread(task, " HEHH );

windowThreadl.start();
windowThread2.start();
windowThread3.start();
windowThread4.start();

}
LHARFTILEFTZ W, B T IBE A — 6]

4.3 A synchronized St

4.3.1 ZREHERDT

synchronized &ML T —F B R HLHI, ?ﬁ%iﬁ%’ilﬁ]—ﬁi?ﬂ HueA — &R
[ [E AR, REWR . BEN synchronized (mutex) FRWH, HSX AP Uik A =H# 1),
TER ML F I 12 R LR AR IR B T 5 mutex JCBEAY monitor 8 CYRE TR FHIBHMEHIE T TEE
IKAEE SCRITT), R EFRAIRE — A SRR )X AT

package com.wangwenjun.concurrent.chapter04;
import java.util.concurrent.TimeUnit;

public class Mutex

{

private final static Object MUTEX = new Object();

public void accessResource()

{
synchronized (MUTEX)
{
try
{
TimeUnit.MINUTES.sleep(10);
} catch (InterruptedException e)
{
e.printStackTrace();
}
}
}

public static void main(String[] args)
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{
final Mutex mutex = new Mutex();
for (int i = 0; i < 5; i++)
{
new Thread(mutex::accessResource).start();
}
}

}

EmE RS e CT —AN 7Bk accessResource, I
HL 1 F R 2 AR5 B i) 77 X accessResource #47 T [7] &8
#, R EXT 5428 H accessResource 5, | 4 s
HTRIZABRMEERE, REE - RER T | it a0
mutex monitor i, AL N AR, g g e TR e g 5:5 ?
3K mutex monitor MALRMXHIATREM, BT L |
Tl TR R S5 FTIF JConsole T Wi, 1 4-6 iR,

YR E RS EEN AR, REAE [EE]
HHIPEA JConsole =l &, # tab VI E (LKA ], W
&l 4-7 PR o

MEfEE PR PARNENLE, aRIRF—
AL FRFE TIMED_WAITING (sleeping) R, HABLKFEHS [ 4-6 47 JF JConsole, #E £ &
#EAT Brockep RZS, N 4-7 FiR . W IVM #72

_com wangwenjun concurrent chapter(d Mukex
i SREEREeRAE.

W T [ o] -
HEEE®: (S8

-4ied (20
e 1 R e S S L e S e S M TR o )
i H «
/ | | \ mane
i | 5 0
! |
151 B e L s e
{
|
|
|
|
?
i SR ki
22:07 22:08

438
Reference Handler 4 12%: Thread-0

;f’:;x;' - | |#A%5: java. lang.Object@cB0d001 EAIBLOCKED, {B##: Thread-2
i ispatcher q i proay

Attach Listener SmiLH: 1, SE: 0
Moni tor Ctrl-Break |

2 |HAZRE:

Thread-1 /| |com. wangwenjun. concurrent. chapter0d. Mutex. accessResource (utex. java: 16)

Thread-2 com. wangwenjun. concurrent. chapter04. Hutex§$Lanbda$1/321001045. run (Unknown Source)
Thzead:d || java. Lang. Thread. run(Thread. java: 745)

Thread-4 o

DestroyJavamt

RMI ICP Accept-0
BMI Scheduler (0)

MY server inn_timeant ¢
4 m, ’

[ 4-7 {#FH jconsole ¥#% JVM [Jk#2
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i FH jstack Ax 2 FTENHEFE AR AR HERRIE 2., R BCH P JLAL S5 i b 7 X L 47 204 o
Thread-2 7 monitor <0x000000078b936¢ce0> f) 43 3 H 4b TIRERIR S b, B4 HAh 2k
T ST A accessResource 7, UK 4-8 Frs o

1ffc waiting on condition

1001045, run (Unknown Source)

at java. lang. Thread. run

€] 4-8 Thread-2 LRFEHIHERR (S B,

Thread-1 &2 A BLOCKED k7 H 555 % KB monitor <0x000000078b936¢ce0> [
g1, HAhA LR R A2 BLOCKED JRZA, 10K 4-9 iR,

waiting for monitor entry

run (Unk

€l 4-9 Thread-1 ZRERAYMEAR(E S

4.3.2 JVMIESHOHT

f#i  JDK A4 javap XF Mutex class #E47 IC 4, fil 7 KEA IVM 54, 7EiXLbdg
A AR¥ & I monitor enter F1 monitor exit S AN H FLAY (ﬁlﬂﬁﬁﬂﬁéAﬂjIﬂ— ™ monitor
enter 2> monitor exit, {HZ%—> monitor exit Z §j ¥4 X ¥ monitor enter, X 2H E
1), B47 T ERfEA

javap -c com.wangwenjun.concurrent.chapter04.Mutex

public class com.wangwenjun.concurrent.chapter04.Mutex {
public com.wangwenjun.concurrent.chapter04.Mutex();
Code:
0: aload 0
1: invokespecial #1 // Method java/lang/Object."<init>":()V
4: return

public void accessResource();
Code:
0: getstatic #2 // Field MUTEX:Ljava/lang/Object;
3: dup
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4: astore 1
5: monitorenter
6: getstatic #3
MINUTES:Ljava/util/concurrent/TimeUnit;
9: ldc2_w #4
12: invokevirtual #6
sleep: (J)V
15: goto 23
18: astore_2
19: aload_2
20: invokevirtual #8
printStackTrace: ()V
23: aload_1
24: monitorexit
25: goto 33
28: astore_ 3
29: aload_1
30: monitorexit
31: aload_3
32: athrow
33: return

Exception table:

// Field java/util/concurrent/TimeUnit.

// long 101
// Method java/util/concurrent/TimeUnit.

// Method java/lang/InterruptedException.

Class java/lang/InterruptedException

from to target type
6 15 18

25 28 any

28 3% 28 any

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

Code:
0
chapter04/Mutex
3

4:

7

10
11

12
15:

18

19:

20

21
Ljava/lang/Class;

24

.
:

new #9
dup

invokespecial #10
astore_1
iconst_0
istore_2
iload 2
iconst_5
if icmpge 42
new #11
dup

aload_1

dup

invokevirtual #12

pop

25: invokedynamic #13,
concurrent/chapter04/Mutex; )Ljava/lang/Runnable;

30: invokespecial #14
(Ljava/lang/Runnable; )V

0

// class com/wangwenjun/concurrent/

// Method "<init>":()V

// class java/lang/Thread

// Method java/lang/Object.getClass: ()

// InvokeDynamic #0:run:(Lcom/wangwenjun/

// Method java/lang/Thread."<init>" :
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33: invokevirtual #15 // Method java/lang/Thread.start:()V
36: iinc 2, 1
39: goto 10

42: return

static {};
Code:
0: new #16 // class java/lang/Object
3: dup
4: invokespecial #1 // Method java/lang/Object."<init>":()V
7: putstatic #2 // Field MUTEX:Ljava/lang/Object;

10: return
}

VB A R B, AT E ST, OFKEEI MUTEX 51, #5147 @ monitorenter
JVM 84, KIRZEHR Z )5 goto & (3 monitorexit 1 & (astore <n> 77455 | il Z A #25 &
#; aload_<n> NAHAFERINET|H; getstatic M class FIRFFRSEME):

public void accessResource();

Code:
0: getstatic D% B MUTEX
3: dup
4: astore_1
5: monitorenter (@3 4T monitorenter JVM F4
6: getstatic #3 // Field java/util/concurrent/TimeUnit.
MINUTES:Ljava/util/concurrent/TimeUnit;
9: ldc2_w #4 // long 101
12: invokevirtual #6 // Method java/util/concurrent/TimeUnit.
sleep: (J)V
15: goto 23 Q3 23 47
18: astore 2
19: aload_2
20: invokevirtual #8 // Method java/lang/InterruptedException.
printStackTrace: ()V
23: aload_1 @
24: monitorexit ®# 4T monitor exit JVM 4
25: goto 33
28: astore_ 3
29: aload_1
30: monitorexit
31: aload_3
32: athrow

33: return

(1) Monitorenter
A XF R HBE — monitor #HIEHE, —~ monitor [ lock HI8 H BE#E — B FRLEF—/t
[BIHAS, FE— N RE2IRAIRE 534 8 monitor I FTA AT £ & AT LS,
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Q 4R monitor FIHELES K 0, NFEBRFE1Z monitor BY lock BB A #IK1E, FEANLER
19 Z G B Sr B IZ AR N —, A ZeFE B 23X 1> monitor FITAE T .
O R —AE LA % monitor FTARMILREE A, W<FE monitor THEEF X RN,
0 4nR monitor B Z MK A, WIHAZLRRZHIRIGX monitor AT, &
BB A B ZEMR 7S B 2 monitor THEXERAE R 0, A REFRR ZFREU monitor BIETA AL,
(2) Monitorexit
BT monitor A FTA AL, AR RO F AN X 42 LB A9 monitor MY AT A I RTHEZ, K
MRS T AL B monitor BT A AU 2 L AL T 5, BE 2% monitor A TTHELAR B —,
MR EER R R 0, BB R E XL FEA A XX monitor FETA AL, A HLPFHL R
figts. 5 ILRIAF 3% monitor block ML AN PRI 221X #K 15 %1% monitor I FTA AL,

4.3.3 f{#F synchronized EETEMAIH

FEVEAN T ## T synchronized RBFHHLMATZE, £EPI TILMFEES S
EEER, UHEES %,

1. 5 monitor KEXFINIRABEAZ

private final Object mutex = null;
public void syncMethod()

{

synchronized (mutex)

{
/7

}
}

Mutex A null, REZABRESILX AR ARHEIR, B— IR —1 monitor SCHE, Xt
44K A null T, monitor 5 % JCMIRAE .

2. synchronized {ERRIH AKX
H F synchronized 3¢ 5 &= 17 #£ HE fih £, o 5 J2 U6 BT A MO Z8 AR A6 0 BB AT M & i
synchronized f#FIFLEE X IR, 415K synchronized 1E AR, WAGRE BB, H=

BRI S, RO

public static class Task implements Runnable
{
@override
public synchronized void run()
{
//
}
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b T ARG X AN LR R Y PR T B B B T AR EAT T synchronized [R5, M8 T IF &
HfEST, synchronized 47 N 12 R AT i HAEH FILZBEIE (BdE) WS VE B

3. A<EHI monitor {EHHERANTSE
25 25 R FH b A B ) 35 B I IS ) — Be i e B, R IR Z ABA S ILX AR, T
A TR 264 F U — T -

public static class Task implements Runnable

{
private final Object MUTEX = new Object();
@override
public void run()

{
//...
synchronized (MUTEX)
{
[l aes
}
//..
}
}
public static void main(String[] args)
{
for (int i = 0; i < 5; i++)
{
new Thread(Task::new).start();
}
}

AR E T HA%RE, FRWAE T H4 Runnable S5/, Runnable 421
HMIAT B ICIE 1 45 Thread, SRJGVR¥F & B, synchronized MR B %A T 522 Xt Wi B9 4E 18,
AR Z A1 #4177 monitor lock A4+ H BB K E7E5 monitor JCHK #Y [/ — 5 H F, AR
B—ELBEFHA monitor JCHKT| HEL R MM R, HART RS /R I1EH.

4. SRR SETEHU
MY ARE 55 BER N BILHAR O, BFIHBA MR, EEAT
&, WFEAIBETR (A 4.5 55 F 20 L8R IR N B ECR AN HfE A T2 W)

private final Object MUTEX_READ = new Object();
private final Object MUTEX WRITE = new Object();
public void read()
{
synchronized (MUTEX_ READ)
{
synchronized (MUTEX WRITE)

{
/oo
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¥
}

public void write()

{
synchronized (MUTEX_WRITE)
{
synchronized (MUTEX_READ)
{
[dees
}
}
}

4.4 This Monitor fil Class Monitor IJVEZHI 43

it 4.2 M43 MES, HORE—EEFEHEE, 2IHEEFHFE— monitor [
lock 2x P A PHLZEJE A BB R0 . VEUREIZ 0 B A, 74 FE P 3RATH 8 1 S8 BHARPI A
Fe %45 51K monitor,

4.4.1 this monitor

£~ BAS ThisMonitor H, B~ %: method1 il method2 ##% synchronized X4
i, Jash T HASZAR S 5111 method] 1 method2, FEFFIRIEFT ZAIH L& B % —~ W)
#: synchronized JCEEFAEME T [F] — AL BIXF S BN AR A, 45 Z 5 R A monitor
47 A monitor B —ZWE?

package com.wangwenjun.concurrent.chapter04;
import java.util.concurrent.TimeUnit;
import static java.lang.Thread.currentThread;

public class ThisMonitor

i

public synchronized void methodl()
{
System.out.println(currentThread().getName() + " enter to methodl");
try
{
TimeUnit .MINUTES.sleep(10);
} catch (InterruptedException e)
{
e.printStackTrace();
}



$4E LIERSSHIERE o 73

public synchronized void method2()

{
System.out.println(currentThread().getName() + " enter to method2");

try
{

TimeUnit.MINUTES.sleep(10);
} catch (InterruptedException e)

{

e.printStackTrace();

public static void main(String[] args)

{
ThisMonitor thisMonitor = new ThisMonitor();
new Thread(thisMonitor::methodl, "T1").start();
new Thread(thisMonitor::method2, "T2").start();
}

}
WE LEMEER, BITRPESKRRE —DNINESRM, AT ERAE A
P, AMOTARRRAMERRIE R, AT jdk AHTEY jstack pid A<, AN 4-10 Fm,

ate:

at com. wangwenjun. concurrent

at java. lang. Thread. run(Tk 15)

& 4-10 {#iJH this monitor LR FRHEAR(Z B

EHEWGESN T O EMERRRT 83k, T1ZLEKR T <0x000000078b936a38>
monitor ) lock Jf H AL FARIRARZS, T T2 &AEAEFKEL <0x000000078b936a38> monitor FJ
lock B A 7 BLOCKED AR7Zs, W UL{#i ] synchronized &5 7 [F A AR SEF ik,
e #9J& [Rl—~> monitor F¥ lock, -5 2Z kA5 2 ThisMonitor FYSEHI5 FH, A THESE
TATHHER, K EmEAREFEEES, TR
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public synchronized void methodl()

{
System.out.println(currentThread().getName() + " enter to methodl");
try
{

TimeUnit.MINUTES.sleep(10);

} catch (InterruptedException e)

{
e.printStackTrace();

}

}

public void method2()

{
synchronized (this)

{
System.out.println(currentThread().getName() + " enter to method2");
try
{

TimeUnit .MINUTES.sleep(10);
} catch (InterruptedException e)
{

e.printStackTrace();
}

}

}

Her, methodl MRFEFF R R, method2 NIFH T Rk =, HEMAH
2 this B monitor, BITERE MBS KRR TEL—FE, 7£ DK B 3R A X

FERHEA (I https://docs.oracle.com/javase/tutorial/essential/concurrency/locksync.html):

When a thread invokes a synchronized method, it automatically acquires the
intrinsic lock for that method’s object and releases it when the method returns. The
lock release occurs even if the return was caused by an uncaught exception.

4.4.2 class monitor

FIRERY T, KRBT EEGIT, ARALITE (FETE) 251 synchronized XiH
AT

package com.wangwenjun.concurrent.chapter04;

import java.util.concurrent.TimeUnit;

import static java.lang.Thread.currentThread;

public class ClassMonitor

{

public static synchronized void methodl()
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System.out.println(currentThread().getName() + " enter to methodl");
try
{
TimeUnit.MINUTES.sleep(10);
} catch (InterruptedException e)
{

e.printStackTrace();

public static synchronized void method2()
{
System.out.println(currentThread().getName() + " enter to method2");
try
{
TimeUnit .MINUTES.sleep(10);
} catch (InterruptedException e)
{

e.printStackTrace();

public static void main(String[] args)

{
new Thread(ClassMonitor::methodl, "T1").start();
new Thread(ClassMonitor::method2, "T2").start();

BT EEMB T, FER—Z REEA — R AR VIR ClassMonitor BB, BAMS
[H1# ] jstack & AT HEREHERG S, WE 4-11 P,

rio=0 t1d=0x000000000b495000 nid=0x1c48 waiting on condition [OKOQUOUOOOOC'IT“EOOO]

State: TINED_WATTING (sieeping)] ?
3 TE’“Tm ad. »]“.'g;}m)“l‘rlative Met )

lang. Thread. sleep(

at java.util. concurrent. TimeUnit. sleep (Timelnit.
assMonitor. methodl (
lang.Class for com.wangwenjun. concurrent. chapter04.(
ap tex04. Classhoni tor $Lanbdatl/321001015. run (Unknown Source)

45)

B 4-11 {#i/H class monitor AL FEHEAR(Z B,
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[RIRE, SEFWOCHA T RILL T REARIR T 1ok, T1 & AEHFA <0x000000078b9342b0>
monitor FPITEIEFERIR, T T2 A AR EIFRIL <0x000000078b9342b0> monitor 4 i {5
AT BLOCKED ARZ, FFRATAT LATS H H synchronized [7] 5 522 R R B S L4048 1)
72 [F]—> monitor [ lock, FEAF4IXS LLHERRF B S A 4.4.1 75 X T monitor {5 B A—
FERHL 7 7E T (a java.lang.Class for com.wangwenjun.concurrent. chapter04.ClassMonitor),
B AT LAHEWT 5% monitor SCEXAY5 | A /& ClassMonitord.class S

Xt EHEMREREER, REETSRKIERREMBER, REREIT .

public static synchronized void methodl()

{
System.out.println(currentThread().getName() + " enter to methodl");
try
{

TimeUnit.MINUTES.sleep(10);

} catch (InterruptedException e)

{
e.printStackTrace();

}

}

public static void method2()

{
synchronized (ClassMonitor.class)

{
System.out.println(currentThread().getName() + " enter to method2");
try
{

TimeUnit.MINUTES.sleep(10);
} catch (InterruptedException e)
{

e.printStackTrace();
}

}

}

H ARSI method1 GRS A RE Ak 697730, 1 method2 W& B A [R5 ARG H (Y
752, {# FJ ClassMonitor.class f 52 41 5| F4E & monitor, [R#E7E IDK B J7 3C#Y Hf %t class
monitor WA HLEAUR LA :

since a static method is associated with a class, not an object. In this case,
the thread acquires the intrinsic lock for the Class object associated with the
class. Thus access to class’s static fields is controlled by a lock that’s distinct
from the lock for any instance of the class.

L. https://docs.oracle.com/javase/tutorial/essential/concurrency/locksync.html,
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4.5  FRrEpemin B P DU andal 2 Wi

KTIEH, £ 433 FHESHBANH, AT
FRAVE RN RN AR T 2R A8, PIKIE
P25 Wi Wy, R P SR8 AT LI2K H T an e 4-12 fir
NHISE I E IR o

451 TERRFEH

(1) R AT SR I T

4 AFFA RI MBS PR R 1081, B
FIAT R2 MBI F I R 0B CURAOPF 3 50E T, SRR 5) P BUR Y S R
U, Bl ek T R 22 0

(2) WEFE

I KR ARG AAER, IR RGP L, W A i BB L. %
ABIF, BARE TR T2, JATEAMES, 30 TI ELHRT 10MB A7, T2 50T
20MB P47, WAL B P S TCARR T 30MB DI, (ELTRIA AT B PR
20MB, W4 B EAT T REASAE S5 B RE RS REU A 2

(3) —E—E&ABIERHS

WS TP IR, SR PRI, PR BV B, TR
PR 55 S T 2 P B TESR AT E 4 1 — T — X SR S, MR35 18 P 0
AR R R, (BB ERI S T A O LS RO R )

(4) BEEH!

TR R B, ERITISINGB, WA ARBIT for update AT T
55, FLHLLRR T IR e A AT

(5) St

RIS, SR T SCHBURSNR, FAL RO R A A ASE B B R
SRV

(6) FEMBVRS [E2HOTEH

Bt UM IR SO XA R TR 4, A TSRS, SR SRR (5
BASRIUEMTES LS, FRBFR T, CPU S URRAR T, S IER Ry
ARG, RB—F AR R TEB Gt TR, SR R A E IR
(OB FIRE AT T 0B, AR dump GRS TR . »

4.5.2 FEFFFLHIEH)
AT, RATHA GBI T i T BB R A FES I, EXBAUEIE AT
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BRI T SR, AR IS MESREE TR, i T X IRES APLEI ARG,
AT REB S E LRI, AR Y0 5 & 58, HR A IR 2w TR, L
TE {7 FAE B2 5035 T U5 A B B8R 17 A 20 RARA B o /B CAS AN E

package com.wangwenjun.concurrent.chapter04;
import static java.lang.Thread.currentThread;

public class DeadLock
{

private final Object MUTEX READ = new Object();
private final Object MUTEX WRITE = new Object();

public void read()

{
synchronized (MUTEX READ)
{
System.out.println(currentThread().getName() + " get READ lock");
synchronized (MUTEX WRITE)
{
System.out.println(currentThread().getName() + " get WRITE lock");
}
System.out.println(currentThread().getName() + " release WRITE lock");
}
System.out.println(currentThread().getName() + " release READ lock");
}

public void write()

{
synchronized (MUTEX WRITE)
{
System.out.println(currentThread().getName() + " get WRITE lock");
synchronized (MUTEX_ READ)
{
System.out.println(currentThread().getName() + " get READ lock");
}
System.out.println(currentThread().getName() + " release READ lock");
}
System.out.println(currentThread().getName() + " release WRITE lock");
}

public static void main(String[] args)

{
final DeadLock deadLock = new DeadLock();
new Thread(() ->
{

while (true)
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{
deadLock.read();

}
}, "READ-THREAD").start();

neﬁ Thread(() ->

{
while (true)
{
deadLock.write();
}

}, "WRITE-THREAD").start();

}

FHEBEFEHEALT, —REFUFE R AP, Sl — ez,
API YA RIZ IR HLBETR, IR AB NS RAE S R IFCHX ), Lbhn IDK # #) HashMap,
SCHAR B B AR ) T IR BERS M A RAB L 2L, MREZABRNERIENBLT A
SEHAT RS E R, WARAS BB AERMIEH, BIFiEfT—BRefEJE CPU SRR
REAT, SRSk TERMER EAY, FARSEIRNHERAELEAET CPUSILT A
TR, W RS THORIE—EWRER S, inTResF (nREEET T EAR
B, iCRRA TR TR, ZAEE T RS R BUR A MFEL):

package com.wangwenjun.concurrent.chapter04;

import java.util.HashMap;

public class HashMapDeadLock
{
private final HashMap<String, String> map = new HashMap<>();

public void add(String key, String value)
L

this.map.put(key, value);
}

public static void main(String[] args)

{

final HashMapDeadLock hmdl = new HashMapDeadLock();
for (int x = 0; x < 2; x++)
new Thread(() ->
{
for (int i = 1; i < Integer.MAX VALUE; i++)
{
hmdl.add(String.valueOf(i), String.valueOf(i));
}
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}).start();

}

HashMap A B & R B L & W A8 J1, W0 548 2 4 4 2 & 4 1Y map 45 14 35 1 A
ConcurrentHashMap 2% i Fi Collections.synchronizedMap Rf4E .

4.5.3 ZEBHZHT

KRECHIE T 5B ILMHERZE, WETHADREMEG, A5, RITEER
W TEX #7120,

(1) X597t

1547 DeadLock {05, FEFEAIES, FTIF jstack THEFH jeonsole T.H., Jstack-1 PID
SHEBERIFEHNER, ~ERBMT .

Found one Java-level deadlock:

"WRITE-THREAD" :
waiting to lock monitor 0x0000000009d1b0f8 (object 0x000000078b936800, a java.
lang.Object),
which is held by "READ-THREAD"
"READ-THREAD" :
waiting to lock monitor 0x0000000009d1b048 (object 0x000000078b936810, a java.
lang.Object),
which is held by "WRITE-THREAD"

Java stack information for the threads listed above:

"WRITE-THREAD":
at com.wangwenjun.concurrent.chapter04.DeadLock.write(DeadLock.java:33)
- waiting to lock <0x000000078b936800> (a java.lang.Object)
- locked <0x000000078b936810> (a java.lang.Object)
at com.wangwenjun.concurrent.chapter04.DeadLock.lambda$main$1l (DeadLock.
java:55)
at com.wangwenjun.concurrent.chapter04.DeadLock$$Lambdas$2/791452441.
run(Unknown Source)
at java.lang.Thread.run(Thread.java:745)
"READ-THREAD" :
at com.wangwenjun.concurrent.chapter04.DeadLock.read(DeadLock.java:18)
- waiting to lock <0x000000078b936810> (a java.lang.Object)
- locked <0x000000078b936800> (a java.lang.Object)
at com.wangwenjun.concurrent.chapter04.DeadLock.lambda$main$0 (DeadLock.
java:47)
at com.wangwenjun.concurrent.chapter04.DeadLock$$Lambda$1/424058530.
run(Unknown Source)
at java.lang.Thread.run(Thread.java:745)

Found 1 deadlock.
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— A X AE R R FE SR R ER &3 A BLOCKED K%, CPU %WIR 5 HAE, RALE
B THREH

(2) ZEEIRSIRAITE8 (]R%E)

iz 1T HashMapDeadLock # F, 3 A LA {#f F jstack. jconsole. jvisualvm T. B &% #
jProfiler (Y #¥ ) T H#EIT2H, BEASH HBMBHEMIER, BATERLEIFER
BLOCKED, ffi/Zi%A4bF RUNNABLE IR%, CPUMAREEAT, LEEARESIE R
BRI 4

WA 4-13 B By jprofile THEANH R M ITIEL BB TR, LRI LR
FEPWAT hashmap f) put IEET A TAEIEIR, i H CPU & FIRIEW &, — MEEE 17
PR T 6L 100 ZRHFERB BREARIEF /.

F 4-13 FRFIEASEIEIR

FEARE X LRV SF 2 FBREFRIE, BA LEIERIES, HRENLEXT CPU H
L, FHRHMERESR CPU, NESHRFEBLABATEYIER.

4.6 ZRELEAES

ARERLEFEHE LT SEFIIABIEA BRI, HHE LM THEZSLETH
PEHE A —BUE LB & Fh AT BT

synchronized JCE# F7E Java HRML T R 2518 X, B R LARIETE R — Bt 8] R i —A~48
FEVT A L ZHAE R IR, KW LISE synchronized 3¢ 4 7 Ay M RE— B ¥R, (HEBEZE IDK
HIRWr & J&, synchronized &8 7E [F] 25 it B2 vh M PR RE 2B A 32 7, i FHAS MM RE AR
LockSupport, ARZEARLFELNZ T synchronized 5 FRI/E MM, M HEH —FHHEA
#4387 T synchronized &8 57 i N 76 R B

HEZEBRVIRLERFEWHERT, MEBEICRNMELRES 5 BB L4, #
AEHENFIZT ZF5RIEBTT RN, I HARF LI T —A S8R Gl ik H fE eI
KPR EMBIEP KA, M58, WRBETFRIIEH, APstos /e 8 st Kt frie iy,
HEARTERRITEAAT jstack, jvisualvm 55 T H.,



g 5 Z - CHAPTERS

57 G

55 W 45 3 5 A5 R AL 5 7 SR — R DE 7 AR AR IR

, BANERELH

ERVIRAZEREN S EHEZRFESHFFES, WNKBEEEFEIESRERN, KB
IR R MBS ABRE X —LE SR G AR Java 1RAEEFAE TR APL, LA

Be i Lo {5 LA 5 B A o

5.1 [FIZBELZE S bR
AREEAS 3T H 45 LS 8 A S 52 LS 8 A AL

5.1.1 RELHEEBHEELIE

BRINE XFE—NRGEIEE, &P mdesc Event ZRS 4%, MFBSHBRBNE FERZE
TP R PSR, G0 BRI 5 R R SE RaR B 45 % P 3, Anf&l 5-1 B .

@ 1. $#£2Z Event J

< 1 BIERLFEHEZ Event,
) 2. 1R [AIZESE | Qb3 Event, R [EIZ5HE
|
L 232 Event Y B E L2452 Event,
2 BRI 438 Event, iR [A]455
: [ B LR Event,
‘1. #2722 Event > Jim . bR
- 2. R EZ R |

B 51 B REEsll 45K

|
|
|
|
|
|
|
|
|
|
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B 5-1 PR B LA B3 B BE , BRI

O [A2 Event $252, % S5 fF K (F258 Event MK + #3Z Event @ thread A
K+ A B + R ISR H) SFEABLZE, BB IRIEAL Event FEI 1K,

O i T& P it 22 H Event AL, SEARLERNZISHERR, BHERS
AR AR

O X —NERAERLE— Event B9 730, 2REURIMEM QIS 5H%, iy
IMARGHINITH

O 7E M 55 3R B e R A b, DRt 10l 55 A P BHL 28 2 S BU 9 CPU | T Xl 46k,
MR R GETERE -

512 RSIFEEMELLE |

AU T [l 20 BHZE T B A BE Ty KAFTE T 2 Bk, LR R 2K, B
ST R AL S K. R A BEZE 0 7 Xt A FERZE R 7 X, WAL AT 2L
RE RGN, 540 R FE A B0 W BB IS 45 il 75— B 2 iYE L, DISEm RS
Rk EME, WE 5-2 iR,

1. $£3¢ Event N
(z) . (_______________'
€ L1 vHRETHRE Thread
2. FRILE R j
Thread
1. #23¢ Event . ,
Q €--mmmmmmmm o
A 1 vEpEE TR | Event AL Thread
2 G >l '
" | Thread
g 1. ##3¢ Event i
L NT———
‘ L1 ST HER T 85 | Hgad
2. FfLE R N ________

52 ST ARl 553K

% PR AC Event J5 215 5] — A A A9 T8 H 7 B3R [|], Event Ul 2% i & 7E Event
BAFI R, MRS A A T4 TIELEE, AW Event BAFI H 3R BUE 55 3¢ Bt i7 R A 40 B
BEBLOBERBGFEZD I —AGRES, WRE P ImAHERGAIELER, WA EE TR
SHERAEIM,

PR A LR, R kAR PR HENREERHE, BhEFIRAHESRL
BERZ EARERE, NMERTREANEHEAFAR; HRERS HHELBEREE—
MR Z NEASFERL K CPU LT XY 7 Sk BB AN 85 19 ;. B IR AR 55 vt
KB LUEEFMH, XERBD> T ARARLREARMF IR, H2E5F D427 =
BEMAFESRRG, HInE P inE B B R A FEH R A O FR#ETER (EABHE 4
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TR L TPEAN AR ana] 1) 525 [0 R4 101 69 5 2R i sk 3 A [l ) o

5.2 HUZRRRRIEE

fE 4.6.271, MRS WA A TALAR S NS R IR 89 Event #4757 2403, A4
33 2R 5SS ] DA BA B e 3 ERACHE g W7 4 /B R R A A6 0 BA B B b P R A A KA
WE? PLARSE RN RN T . R O U R IR IR AL B, An SRR W S T
R A, A —F B 7 SRR B AL . anRBAZI A Event, W@ TAERIZE
IR TAE; BH Event, W TAELRRIKEIFERHEM

5.2.1 #JiR wait 1 notify

AT, RITESEIKBZ MM IEITER, BEELEH—1 EventQueuve, %
Queue A 41T =FeRE
O BRI — R Z A BN L A Event, IFHL— M REHRZ RN GRS ZEL D55 —

B
Q BAFIZS YA B Event # AL BRI H %A FHY Event B2 IR, LUAS BAZ ¥

O Event {HE A Wi——FFHY Event #3252, (B2 A BRI R EIR
AT

package com.wangwenjun.concurrent.chapter05;
import java.util.LinkedList;
import static java.lang.Thread.currentThread;

public class EventQueue
{

private final int max;

static class Event
{
iy

private final LinkedList<Event> eventQueue
= new LinkedList<>();

private final static int DEFAULT MAX EVENT = 10;

public EventQueue()
{
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this (DEFAULT MAX EVENT);

public EventQueue(int max)

{
this.max = max;

public void offer(Event event)

{
synchronized (eventQueue)
{
if (eventQueue.size() >= max)
{
try
{
console(" the queue is full.");
eventQueue.wait();
} catch (InterruptedException e)
{
e.printStackTrace();
}
}
console(" the new event is submitted");
eventQueue.addLast (event);
eventQueue.notify();
}
}

public Event take()

{
synchronized (eventQueue)
{
if (eventQueue.isEmpty())
{
try
{
console(" the queue is empty.");
eventQueue.wait();
} catch (InterruptedException e)
{ :
e.printStackTrace();
}
}

Event event = eventQueue.removeFirst();
this.eventQueue.notify();
console(" the event " + event + " is handled.");
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return event;

}

private void console(String message)

{
System.out.printf("%s:%s\n", currentThread().getName(), message);

}

}

E#RIEF, 7E EventQueue H & L T —/NBAFI, offer ik &3 —1> Event ZAE,
WRMABAIIE LW T, W2RZWERBEBESWEE, XERAT wait FENLER (&
SR E R wait JTEE) o [ take J7 1k 2 A BASK R IUCECHE , 4R BAB R B AT AR
W, MATIELEMSHIHE, XtWEAA wait FIEHERE R, WH, BTUEFER—1
notify J7¥E, 105 s BIVE A 2 M BEAR 22 B 223447 monitor fY wait 77 ¥E M #E A BHZE R4 &

EventQueue FIRISRMAFE T, Tl B E WAL EXN HHTIRE, HAERRIR
Event JLF-BA B FER , WikbHE Event ] GEEE AL 2% LU IR ACTE LR E], RASUNT .

package com.wangwenjun.concurrent.chapter05;
import java.util.concurrent.TimeUnit;

public class EventClient
{

public static void main(String[] args)
{
final EventQueue eventQueue = new EventQueue();
new Thread(() ->
{
for (; i)
{
eventQueue.offer (new EventQueue.Event());

}

}, "Producer").start();

new Thread(() ->

{
for (; ;)
{
eventQueue.take();
try
{

TimeUnit.MILLISECONDS.sleep(10);
} catch (InterruptedException e)

{

e.printStackTrace();
}



}

}

}, "Consumer").start();
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HHr, Producer R 2 MRS Event B & F i JLF- BB B AU ZEIR , T Consumer £k 72
WA AL FRIE R 1) TAES A2 (L) EventQueue HAET R ZHF— N2 AY Producer Al—
NEFER Consumer, tHELRHALEENER, ZNMLEENETESHEEERSAE 3 T

PR . BT EREEHE, ot — TR, BEIT.

Producer:
Producer:
Producer:
Producer:
Producer:
Producer:
Producer:
Producer:
Producer:
Producer:
Producer:
Consumer:

is handled.

Producer:
Producer:
Consumer:

is handled.

Producer:
Producer:
Consumer:

is handled.

the
the
the
the
the
the
the
the
the
the
the
the

the
the
the

the
the
the

new
new
new
new
new
new
new
new
new
new

event
event
event
event
event
event
event
event
event
event

is
is
is
is
is
is
is
is
is
is

submitted
submitted
submitted
submitted
submitted
submitted
submitted
submitted
submitted
submitted

queue is full.
event com.wangwenjun.concurrent.chapter04.EventQueue$Event@530142c9

new event is submitted

queue is full.
event com.wangwenjun.concurrent.chapter04.EventQueue$SEvent@5dc6b6d9

new event is submitted

queue is full.
event com.wangwenjun.concurrent.chapter04.EventQueue$Event@59£929b9

Eat FIREEH H&E AT LAE B, Producer LR IR R BLEEAZ T 10 4> Event 4%, At
BAFIE & T, 4 B4 AT eventQueue Y wait 75 5 7F M 3 A BHZE AR, Consumer
SRR TELABEEYE, Fril&e%h KL 10 Z 7039 B8] Sk b B H fp i — R 508, SR80

Producer ZFET] ARSI KR T, WILIEIA AR o

5.2.2 wait [ notify /5iK1Ef%

F 2 B A X wait F notify FIER T — N REEAIINIR, wait # notify FEHA
#& Thread 58 B 7%, T2 Object YT, WMELREULTE IDK H & — KA A X
M, AT ERIRA 2 A Z A0 v] DU 2 F2 B 28 XOn] DI M ER R AR R FRAT15%E

KUV wait I, T IHAZ wait TR = NEE T

public final void wait() throws InterruptedException
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public final void wait(long timeout) throws InterruptedException
public final void wait(long timeout, int nanos) throws InterruptedException

O wait 77 ¥ 103X = AN 5 3% 77 B #B% 8 F wait (long timeout) XN J7 ik, B SCHE A B

wait() FEFN T wait(0), 0 RFTEHFAKANBA
0 Object [ wait (long timeout) J7ike FHEOYRILEI AR, HBAHMLEHH
T Object B notify 3 # notifyAll J7 ¥ A Gee Eoma i, =5 PHZE M [H] 235 T timeout
B[R] T [ B MR

3 wait A 5T 4 B monitor, WHERE wait J7 A TE R 2P 07 e E A o

O HETRBIAT TIZIEM wait FIEZJE, WSHFEXTZ monitor B9 Fr A AL H#EA
S5ZX R KK wait set H, LR — B LERBEPAT T FA object B wait THEZ)E,
ERESBHTIZXT S monitor (T AL, HABLRE B SA YL S4kLES 1% monitor HY
B,

Xt B8 b T AT R R 1Y eventQueue FF AR RS, ATLIE R, HFH 2 ANLBEERAE event-
Queue, HIE AR RILZEIR, N T Bk SRR L E R IRERAET | AR A —B
R, BATHEX L ERIEHITR A PR, X B # F synchronized X H TR .
W S HTAF] event EEZXE T IR, IBAEESTAA eventQueue A wait J7 L fifi 24 ATZk
FEHEA wait set H1 I H B monitor B8, REIASLNT

public void offer(Event event)

{
synchronized (eventQueue)
{
if (eventQueue.size() >= max)
{
try
{

console(" the queue is full.");
eventQueue.wait();

eventQueue.addLast (event);
eventQueue.notify();

40 2R AT BAS A ECRE A A E EFR, 20K event FRABVE, I HAEIMEED 2MA
wait set FHYZAR, T RAVEH R ALBAHAFMBER, HILTE offer PHATHIMEER
REJEPAT take M BERHIER AR, T HFERDHT—T notify J7iARI1ER

public final native void notify();

O MR AN IEEPATIZXTR wait Tk o
O SRR AR B THATZN R wait JEE T AP ZE N e Mg, WRBA N &
IZ‘I_‘A]‘m%O
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O B TR 1) 2R AR 75 B BT R UG 42 BT e B monitor Y lock A REAKLE AT o

5.2.3 %F wait # notify A9 EREEIN

O wait J7 2] P, XWELERE, YR BT wait J7 ks A ZR
A, HMZEERET LIEA interrupt 77 20K HITWIAY; R4E 3.7 WHINA, TTHEBTE
WITWT G S UE] 87 5 5 InterruptedException, [A]HT interrupt FRiR th S8 #EER

Q KBPAT TENXNRE wait FIELE, SMASZIRAY wait set 1, H—XTH
B monitor #AE — 5 Z KECH wait set (5.3.2 T HETELIEF wait set FIFIR) .

Q ML wait set ZJF, notify J7ik o] DK H M iE, iR M wait set F3H, [F
B BT wait B R AR SN TR T

O W AE [F] 2 05 B 0 i wait A notify 7 ¥, B A AT wait Fl notify E‘Jﬁﬁ}*ﬁ%%ﬁ:%
IR FEA [F A 1 monitor B ET A AL, BT T AR — B8t AR/
monitor JRZ5FH [llegalMonitorStateException:

private void testWait()

{
try
{
this.wait();
} catch (InterruptedException e)
{
e.printStackTrace();
}
}

private void testNotify()

{
this.notify();

}

O F2LHE 5 monitor W71 54T wait notify J7 AT 2 —2, {7 B b 1d st = FH R~ X
% 1) monitor #FFT A, LR BE BB XT RFEAT wait F notify #2E. E47 F mALHS
AT — 7, [RIREER S TllegalMonitorStateException 5% 15 B -

private final Object MUTEX = new Object();
private synchronized void testWait()
{
try
{
MUTEX.wait();
} catch (InterruptedException e)
{
e.printStackTrace();
}
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}
private synchronized void testNotify()

{
MUTEX.notify();

}

iR [RI 275 5 monitor 5| FHAY A this, T wait Al notify J7¥2:{# FHAYEI & MUTEX B
B, HSGXH AR, BRETEF JEFAT wait F notify 773, {HJ2 wait # notify
B PAT IR LIFREL MUTEX #) monitor S RTHE

5.2.4 wait #[] sleep

MEH EF, wait Fl sleep FiE# AT LM Y FTR B ABHZERE, BEWEZEFES
AT X, T AR S B Y O FIAR AL Z Ak o

0 wait 1 sleep J7iL#R 0] LAFZRFE HE A B ZERTE

O wait #l sleep 7 AR AT Wi, BB ERSIEIF BT .

0 wait /& Object B 7L, T sleep /& Thread 4548 M .

O wait J7ERPATLAAERIZE L #E1T, 1 sleep MIATREL,

O LRRLE R 7L AT sleep JTiERT, FHA SRR monitor I8, T wait J5 kN &8
Ji monitor A4,

O sleep TEEEIRIRZ ESFE R HHZE, 1M wait ik (A TEE wait B E) NFE
B AR W J5 A BB H PHZE

5.3 ZEMRREE

TE 527959, YHET IAERBRENERE, RA—1LEX EventQueue #H(T offer #21E,
 HF — ML FEXT EventQueue #E1T take #4E, WNIR ZALAEF B #4T take 5L offer, P
AJ:EE’J&T?TJEAEHELW o TEARTH, ROV =T e 2 LBEME LT 178G, I

WY wait set ZRERIKRE E MM LHNE

5.3.1 A& EBE

1. notifyAll /5%

Z 2R 72 6] 38 15 % 2 F B Object B notifyAll ¥k, %75 #:15 notify HLAEZEML, #BH] LA
Ml TR T wait FIATRHZE ML, B2 notify Hik REEMBEE P — &R, M
notify All 77 36 AT DL [F] A e B2 2R RO BH ZELR 72, R BE A LR AR 75 4K 525+ 48 monitor
B8 o

2. 5B HEBE
TE5.2.1 THEE LT —4 EventQueue, ZMINELNLBEFRF LB HLTESHI
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BIEA—BIE L, 325 7T LA B 4730 EventClient FFE’J%%E%SZ%L??H i, FEEH I
B T B - B oL, KRBT/ Bw: H—& LinkedList % A JG % HJ i 5
J5IHJE A T removeFirst 773, H — 24 LinkedList EFEI’JJB??@ 110 N BHEG AT T
addLast 7%, T HEE L BN B9 77 k20 3l 5 b 474047 o

(1) LinkedList AZSR3#A17 removeFirst 75i%

WiFA EHESH BN, EventQueue H ) R il T synchronized R, Rk
SHEERIEA—BHEDN? % EventQueue FHITCE N2, WNLRFELEPAT take R4
AR wait FTESHA TRHEZF, HIb—1 offer LFRINAT addLast J7 ¥k JaMefi 7 Hrp—
MBHZER) take LKAR, ZABIMAHE R T — N IURZEETTERMEE T —/ take &7, XA
W4 S EINATS LinkedList Y removeFirst ¥, HATSREINE 5-3 iR,

ARE ; Ofrer%ﬁ addLast

public Ev'exit 'take( ):

ync hronlzed (eventQueue}

i ! queues SIfoO ‘queue s;ze——() 1, ) J‘ﬂ’ﬁ‘hc—l
i Zmif (eventQueue stmpty()) R F b B >IN AR
TET T Y &h’ wait, JE i L3 iﬁrﬁ walt Jif 0 M
2 try e B L TSSO it set R - N wait set '1"%175‘( ! CUUNdtify
Ry R ReaREE RENRE SRR IREER t/ mom!orlcck I :>moultorlock HES SRERAN I
BB cohsole( the queue lS empty i ot o

R ;"’: eventQueue wart() t
1 ) ‘catch! (InterruptedExceptwn e)

e p_r:mtstack’l‘race_() e

e eventQueue removeFirs:
Ehi eventQueue notify() e

&l 5-3  removeFirst A H BLEE A — K E B A44SR

(2) LinkedList 7t 10 BF#1T addLast 75i%

Bz H B Z] EventQueue FFF7E 10 4~ Event $#E, H B NEKIEENAT offer LR
g o> 3 F A T wait 7R THEABLZE S, 5N — A KRIAT take HILTE T T event
TCEIF HMeE T —A offer 872, 1MiZ offer LRAEIAT T addLast 2S5, queue FHITE
H10, FHEFRPATEEE 2, 1BT55350—1> offer KRR MGIMEE, KUt LISEH R(EKG A
eventQueue ( ) .size>=max, Zf# EventQueue FHIICE BT 104>, HATHRIIE 5-4 Fim,

(3) gu#t

ESMEZELBEN T HANREZE, BAOTEXT LTt . SEhr EEESSHIT A
W, BRZHEEB R AR ZLRARGEN, HpEr=EERE e TR aiFn
R, REIT
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pq@};;‘ﬁpiq ofte;(zyent event)
AN ! ;
" synchronized (eventQueue)
i : ” ; :
15 {iventQueue,size() >= max) queue size=10 A\ queue isize=l0
t . i -
6 try : ' Ahdrrait, i - “ufTwait,
¢ | : | (o Asait seteft | o DAt
congole (" the queue is fuldl”); | i Fifmonitor || & set BN
| aventOueue.wait(): || T i - ack i e moni tor
} ‘catch | (InterruptedException e) i i Jock
{ K. 4
e.printStackTrace (}; i
1 ¥
1 ]
console (" the new event is submitted”); Quete $izerl0
eventQueue . addlast (event); ] 5
1/ eventQueue.notify () ; - - B ik mti
R} B S i i ; i e : bl
}.l 4 b it ‘: Ehidt AR DB P08 pddLast; -
eue - size=10
v v

Bl 5-4  ZEFEPUT addLast HIEIEA—BURER) AT 72

public void offer(Event event)
{
synchronized (eventQueue)
{
while (eventQueue.size() >= max)
{
try
{
console(" the queue is full.");
eventQueue.wait();
} catch (InterruptedException e)

{

e.printStackTrace();

console(" the new event is submitted");
eventQueue.addLast (event);
eventQueue.notifyAll();

public Event take()

{
synchronized (eventQueue)

{
while (eventQueue.isEmpty())

{
try

Take2f2

removeFivsty queue

size=f

Notify
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console(" the queue is empty.");
eventQueue.wait();
} catch (InterruptedException e)

{

e.printStackTrace();

}

Event event = eventQueue.removeFirst();
this.eventQueue.notifyAll();
console(" the event " + event + " is handled.");

return event;

}
HEE I A A FI 6T if Bk while, ¥ notify B ELCH notifyAll AT,

5.3.2 ZPEAERZE wait set

TE B HLAIE PAFFE—A> wait set ((wait set X ALBKEZE) POBES, ETZ wait
set JE/BREMBIRASH , JIDK BT &A S H e X, AR KB IDK H & AR SLH
IR, EEMREM IDK | ZARMRAMAEEZR, BEAEEH, SBEMAATEANX
R wait 775 ZJEERSWMA S IZA AR monitor KEKAY wait set H1, I EBEH monitor f i
AL,

Bl 5-5 AT LB T wait B EEZEHINAL monitor SCBRAY wait set H1, FF545b
— L AR VA H % monitor fY notify k2 JE, HP— LRSI wait set P, EFRE
BLE A2 DL Se ik Se 0 U i, R LTS [R) R0 Ve A 4 s s il ) 22k

Thread-1 ~__ .
wait

Thread-2 — wair

{ —> Monitor < notify Thread-5

Thread3 — "
wait
Thread-4 — g .
. thread

thread ingﬁthread :w‘; ‘;jhféﬁd‘

& 5-5 notify J7ik R SMERTE wait set KRS 1H—A~LF2

AT notify All WA 2% [ SRR S, B8 wait set FIIFTH wait LFRES
Frofst, il 5-6 s
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Thread-1 2 )
walt
Thread2 — yoip =
t) Monitor <——— notifyAll ————— Thread-5

wai
Thread-3 —
wait

Threadd —

F 5-6 notifyAll 7k R &MefEAE wait set AR BRI IR L iE

5.4 HEXiBX4i BooleanLock

AT, RAVKEF HarmrEEO IR, wE—aE XEX8, LT Java
utils f N Y Lock #: 1, I H3#r synchronized 81 HRIE o

5.4.1 synchronized FK{E=RIERIE

synchronized A F ML T —FhHEM X W BIEFR B HLE], FEALFE7EIRI monitor lock
FIRHET] BESPERHZE, TMiXFRRHZER MBI BRI BG . 55—, TEEHEERK, 52,
FHEERRT G Wr . L@ s B IHIT 8, iF .

package com.wangwenjun.concurrent.chapter05;
import java.util.concurrent.TimeUnit;

public class SynchronizedDefect
{

public synchronized void syncMethod()
{
try
{
TimeUnit.HOURS.sleep(1l);
} catch (InterruptedException e)
{
e.printStackTrace();
}
¥

public static void main(String[] args) throws InterruptedException
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{
SynchronizedDefect defect = new SynchronizedDefect();
Thread tl = new Thread(defect::syncMethod, "T1");
//make sure the tl started.
tl.start();
TimeUnit.MILLISECONDS.sleep(2);
Thread t2 = new Thread(defect::syncMethod, "T2");
t2.start();

}

}

AR R — N 25k syncMethod,, X R 3 T AN RS INFE R Z T, 1
WO PR SRR | /N RIEFR], A TEOR T1 KRR R ICHE ARIL ik, 76 T1 &
JREJE ELBRRIRT 2 ZREREE . T2 225 3I40AT syncMethod J7 1 i 2 3 A BHZE, T2
fHABHERE B 3515 syncMethod AT 58 2 BT T1 AT BEx HoRg ik, ansRk T2 iR\ £ 1 &
PPERIS TR, BN, R BIRXFP 7 SRR, 3t 5 2 A1 T BT U A4 BH 2 B <
TorE Al

5 ZANERRA R T2 A 38 A monitor B BIT#F ARLIERE, A EREITEHER,
BARTT LIS E T2 LAY interrupt FRi7, {HJZ synchronized PHEEANK sleep Fl wait Fik—FF
RERS IR B IE 5. T main FEMAEMHIEES, KETH T2 L8, kEES
BH.

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

{
SynchronizedDefect defect = new SynchronizedDefect();
Thread tl = new Thread(defect::syncMethod, "T1");
//make sure the tl started.
tl.start();
TimeUnit.MILLISECONDS.sleep(2);
Thread t2 = new Thread(defect::syncMethod, "T2");
t2.s8tart();
//make sure the t2 started.
TimeUnit.MILLISECONDS.sleep(2);
t2.interrupt();
System.out.println(t2.isInterrupted());
System.out.println(t2.getState());

}

BFE Y —E SRR R E, {HERATWIER T # synchronized [R5 B2 A 1]
el
5.4.2 SF=8{BooleanlLock

FEATTH, RATKE A AT m T2 MR, i — > B30 BooleanLock, i Hi7E H &
synchronized ¢85 4 2 BE A [R] B 3L 7] Hr T A lock B R AT RE
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1. E®NX Lock ##0
ARSI

package com.wangwenjun.concurrent.chapter05;
import java.util.List;

public interface Lock

{
void lock() throws InterruptedException;
void lock(long mills) throws InterruptedException, TimeoutException;
void unlock();

List<Thread> getBlockedThreads();
}

e B

Q lock() kKR ZE, BRIEFKEE] T4, X — M synchronized IEH ML, (HEZTT
HERT LAWY, et &4 InterruptedException 5% o

Q lock (long mills) J5EBx T RTLABE W LASS , B30 1 % o ) Ak T e o

0 unlock() 777 AT AR TR BRI

O getBlockedThreads() F T 3R B A4 MF L L AR 7 fHIE o

2. 303 BooleanLock

BooleanLock /& Lock fJ—“> Boolean S£ ¥, i i 5 il — > Boolean 25 £ Y FF 56 3k 1 &
BB ARV LATERBRRBOZ, B XEAEEEENRALE, WFHR:

package com.wangwenjun.concurrent.chapter05;

import java.util.ArrayList;

import java.util.List;

public class BooleanLock implements Lock

{

private Thread currentThread;

private boolean locked = false;

private final List<Thread> blockedList = new ArrayList<>();

H o currentThread {8 4 ATHA BRI FE, locked & —> boolean JF 3%, false {3 Y
BIZSSN A AR RIS E T 2RI, true RFIZBIC 2P HENRBERE, ZEBEHE
currentThread ; blockedList FIRAFf R L4k R AE R BOL ATAR AR AT A T BHZEARZS . T gk
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SESCHR lock() ik, ARRBUNTE .

@Ooverride
public void lock() throws InterruptedException

{
synchronized (this)//@®
{
while (locked) //®
{
blockedList.add(currentThread());
this.wait();
}
blockedList.remove (currentThread());// ®
this.locked = true;//@®
this.currentThread = currentThread();//®
}
}
7E R

@ Lock() F7 6 RIS 7 XHEAT IR R

LAEEEE

\/
L) ‘0

97

QMR LI P C RN LR, WXL MAEZENS], 3 EEYATLRE wait

B this monitor B ETA FL,

IR Y FIPBA PHALARRG, Wiz ERSI PR E S (EE: W
RUFTRBEMRIATBHIERT, WMERTEASH RN ; IR YSFTLEREM wait set §

BRI Z M RHZE S o B MR o
@ locked FFRBETEE R true.
Gt R RTE
USRS A BT DI BERY lock (long mills) 7k, RIS .

@Override

public void lock(long mills) throws InterruptedException, TimeoutException

{

synchronized (this)

{
if (mills <= 0) @
{
this.lock();
} else
{

long remainingMills = mills;

long endMills = currentTimeMillis() + remainingMills;

while (locked)

{
if (remainingMills <= 0) //®

throw new TimeoutException("can not get the lock during "

if (!blockedList.contains(currentThread()))

+ mills
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blockedList.add(currentThread());
this.wait(remainingMills); //®
remainingMills = endMills - currentTimeMillis(); /1@

}

blockedList.remove (currentThread()); /1 ®
this.locked = true;

this.currentThread = currentThread();

}

HIELER lock() ik, ZAEMMA LR 2, RITELHRE, £ AR ET.

@an mills AE, WBATAH lock() 771, HAEATL G SHARRM T, —K
Ut iR R BT R

@2 remainingMills /NF 55T 0, ) 55 R 25 24 A 28 75 ol JHL th 20 7 e B8 % 3 7 48 7€ 1Y
wait BB B T 2 J5 0 %A A58, XA EOLT S @B et i =% .

Q% FF remainingMills (I Z R, ZE I IR 2 HALEE AR, HEZIK wait 1
R SEITE

@ #itH remainingMills B} [a] ,

ORI, I+ E M block FIlF HHBR M ATLFRE, W locked FPRAB N true I H 1
FE RGP LR AT AR .

unlock() 771 ZMAALUR RS locked RSB R false, I EH MR wait set HF BHALLL
B, FRFRYEE, BEFEEEN—AE, TANEBEMP R 68 R iZK R

@override
public void unlock()
{
synchronized (this)
{
if (currentThread == currentThread())// D
{
this.locked = false; /! @
this.notifyAll(); VRE)
}
}
}
£ LR

OFIWT YT T ARBMBIN LA, RAI T B EA A TR T8l

Q¥4 locked RSB N false,

@ 3E 0 H Ah 7€ wait set VLR, RATAT LB RZE KLY T, X B notify
notify A1l &R AT DA o

T /& BooleanLock HSEREALAT .
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package com.wangwenjun.concurrent.chapter05;

import
import
import
import

import
import

public
{

java.util.ArrayList;
java.util.Collections;

java.util.List;
java.util.concurrent.TimeoutException;

static java.lang.System.currentTimeMillis;
static java.lang.Thread.currentThread;

class BooleanLock implements Lock

private Thread currentThread;

private boolean locked = false;

private final List<Thread> blockedList = new ArrayList<>();

@override
public void lock() throws InterruptedException

{
synchronized (this)
{
while (locked)
{
if (!blockedList.contains(currentThread()))
blockedList.add(currentThread());
this.wait();
}
blockedList.remove (currentThread());
this.locked = true;
this.currentThread = currentThread();
}
}
@override

public void lock(long mills) throws InterruptedException, TimeoutException

{

synchronized (this)

{
if (mills <= 0)
{
this.lock();
} else
{

long remainingMills = mills;
long endMills = currentTimeMillis() + remainingMills;
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while (locked)
{
if (remainingMills <= 0)
throw new TimeoutException("can not get the lock during "
+ mills + " ms.");
if (!blockedList.contains(currentThread()))
blockedList.add(currentThread());
this.wait(remainingMills);
remainingMills = endMills - currentTimeMillis();

blockedList.remove(currentThread());
this.locked = true;
this.currentThread = currentThread();

}
}
}
@Override
public void unlock()
{
synchronized (this)
{
if (currentThread == currentThread())
{
this.locked = false;
Optional.of (currentThread().getName() + " release the lock.")
.ifPresent(System.out::println);
this.notifyAll();
}
}
}
@override
public List<Thread> getBlockedThreads()
{
return Collections.unmodifiableList(blockedList);
}

}

2 It BooleanLock AR TN EEL A 5E AL, MR EEH W] UIXT H#HTY 78, Heandsm
tryLock AJIZhEE, WL ULEEIRIGBUENRS, FEATHENL, ERASHE,

3. {§ M BooleanLock

52 WHFESFIHT wait, notify FERIIIAE, LI T — BB, 7T Wik P ZE Rk
B, EEHZERBHnHE, SO MEBT try finally 158 R AR R AR B 8 22 J5 #R 7T LA IE
IR, AR 326 — L0 B A 8] 1R B /s 4nfe] i A BooleanLock.
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(1) 24 EFRBIT lock() HiES et
ARBIARTINE

package com.wangwenjun.concurrent.chapter05;

import java.util.concurrent.TimeUnit;
import java.util.stream.IntStream;

import static java.lang.Thread.currentThread;
import static java.util.concurrent.ThreadLocalRandom.current;

public class BooleanLockTest

{
// % X BooleanLock
private final Lock lock = new BooleanLock();
// R try..finally &4 55k lock & Xtk E# B K
public void syncMethod()
{
/1 4
lock.lock();
try
{
int randomInt = current().nextInt(10);
System.out.println(currentThread() + " get the lock.");
TimeUnit.SECONDS.sleep(randomInt);
} catch (InterruptedException e)
{
e.printStackTrace();
} finally
{
/1 A
lock.unlock();
}
}
public static void main(String[] args)
{
BooleanLockTest blt = new BooleanLockTest();
/] BRX—ANEREIFER T
IntStream.range(0, 10)
.mapToObj(i -> new Thread(blt::syncMethod))
.forEach(Thread::start);
}
}

FEARE RS, RBEREAHMEMNGEE, 87 EERE, EFHTER,
HHWTE .

Thread[Thread-0,5,main] get the lock.
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Thread-0 release the lock monitor.
Thread[Thread-9,5,main] get the lock.
Thread-9 release the lock monitor.
Thread[Thread-1,5,main] get the lock.
Thread-1 release the lock monitor.
Thread[Thread-6,5,main] get the lock.
Thread-6 release the lock monitor.
Thread[Thread-2,5,main] get the lock.
Thread-2 release the lock monitor.
Thread[Thread-5,5,main] get the lock.
Thread-5 release the lock monitor.
Thread[Thread-3,5,main] get the lock.
Thread-3 release the lock monitor.
Thread[Thread-7,5,main] get the lock.
Thread-7 release the lock monitor.
Thread[Thread-4,5,main] get the lock.
Thread-4 release the lock monitor.
Thread[Thread-8,5,main] get the lock.
Thread-8 release the lock monitor.

RIS SR LT UES, BRBSFHRRIA - ANKBEREREYHPITR, X—
HMEBZY synchronized [FIAFAEE I, £ TR FFUH## BooleanLock Y RJ HWT4EE

(2) AT IEZEALAE

¥ main R RIS RIEB R, F3h TI AR UFREERREE, BEERIHIN—
AN T2, main KEEGRERIRSA S FTHT T2 &2, RGBT

BooleanLockTest blt = new BooleanLockTest();
new Thread(blt::syncMethod, "T1").start();
TimeUnit.MILLISECONDS.sleep(2);

Thread t2 = new Thread(blt::syncMethod, "T2");
t2.start();

TimeUnit.MILLISECONDS.sleep(10);
t2.interrupt();

BT RENRT, 75 T2 KRN 10 ZRLUE, EshEHPW, T2 KBSKEITEE
5, k2 InterruptedException % , XEEMEEIR4M T Synchronized [7] 45 77 20N A 4% Hh
AIBRRE . FIRRFFRISITEE RN

Thread[T1,5,main] get the lock.
java.lang.InterruptedException
at java.lang.Object.wait(Native Method)
at java.lang.Object.wait(Object.java:502)
at com.wangwenjun.concurrent.chapter05.BooleanLock.lock(BooleanLock.java:31)
at com.wangwenjun.concurrent.chapter05.BooleanLockTest.syncMethod(BooleanLock-
Test.java:18)
at com.wangwenjun.concurrent.chapter05.BooleanLockTest$$Lambda$2/834600351.run
(Unknown Source)
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at java.lang.Thread.run(Thread.java:745)
Tl release the lock monitor.

{H/Z, BooleanLock fFTE—ANA), QNSRRI W, A TKA T RERFEET
blockList /', %[ FE &2 AR ¥ Ri&, 7] LAXT BooleanLock MY lock J7 i HEAT i — 45 fly it
SIMPMER, HHb— lock BE T EW LB S 220, PR,

@override
public void lock() throws InterruptedException
{
synchronized (this)
{
while (locked)
{
/] HHEYR AR
final Thread tempThread = currentThread();
try
{
if (!blockedList.contains(tempThread))
blockedList.add(tempThread) ;
this.wait();
}
catch(InterruptedException e)

{

/7 RS LA wait BCF BT, M blockedList ¥ HM M, B & AFME
blockedList.remove(tempThread) ;
/1 BEPH P E R

throw e;

}

blockedList.remove(currentThread());
this.locked = true;
this.currentThread = currentThread();

(3) FEERLZEABAT

BEBE—A-EA B INEE lock M ARE, RS XHANLR T M T2, B TI
SEHATRE W B e IRE 8, T2 M/E)83h, 7E 1000ms UL PN R FRAE 810 &4 B at 7w, A
mE.

public void syncMethodTimeoutable()

{
try

{
lock.lock(1000);
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System.out.println(currentThread() + " get the lock.");
int randomInt = current().nextInt(10);
TimeUnit.SECONDS.sleep(randomInt);

} catch (InterruptedException | TimeoutException e)

{
e.printStackTrace();
} finally
{
lock.unlock();
}
}
public static void main(String[] args) throws InterruptedException
{
BooleanLockTest blt = new BooleanLockTest();
new Thread(blt::syncMethod, "T1").start();
TimeUnit.MILLISECONDS.sleep(2);
Thread t2 = new Thread(blt::syncMethodTimeoutable, "T2");
t2.start();
TimeUnit.MILLISECONDS.sleep(10);
}

X B AR LB B, A FFOA SN, B AR A5 RN T PR .

Thread[T1l,5,main] get the lock.
java.util.concurrent.TimeoutException: can not get the lock during 1000 ms.
at com.wangwenjun.concurrent.chapter05.BooleanLock.lock(BooleanLock.java:55)
at com.wangwenjun.concurrent.chapter05.BooleanLockTest.syncMethodTimeoutable
(BooleanLockTest.java:35)
at com.wangwenjun.concurrent. chapterOS BooleanLockTest$$Lambda$2/834600351.run
(Unknown Source)
at java.lang.Thread.run(Thread.java:745)
Tl release the lock monitor.

5 5 zﬁci%iaun-{J

5.1 1 X b R 2P BE 2R 8 AL SEATL AN R 25 JE R 2ETH B AL SHLHI I R F, FIAT £
REEFRFENR; 52T PR T wait F notify FER S U LEIF A F N IZEER
R, AESHRERMEZLBALPREHMENZ —, BEZSLEEEFN
BRIFFEH), FEUAE 5.3 BT T A PR, HFEESST wait set KBRIKEE; &
F synchronized [F] 25 77 ¥ B A AT ik LA K ok @ it 9 BRBG, BIFE S8l d b
BRI LB S TIRIE B AR ZEZ S, BERNSE & Z i AR E T —1 221
BooleanLock, BooleanLock [ T E.%& synchronized Je45 1 B R U5 M L E IR A E L 2 5F,
I T AT AR DL R AT R A SRR A
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ThreadGroup JF4HiH R

23 THEEN A, CIELEMNEIREA BXXHFE 2 ThreadGroup, ABABTHY
LRSS AL ) ThreadGroup H, TEARZH, K40 ## A & ThreadGroup
BRI LA K £~ APT BIBE R o

6.1 ThreadGroup 55 Thread

e Java P H, BROAEOLT, FrEVLBESEMA S main 262 T 7EMY group F, main
LARN) group B FRLRES . NMFARBAFENLTHKERZ—FE, ThreadGroup RIFFAFEEL FRFR,
A 6-1 BRI Ui T A F thread . ACF threadGroup LA K thread F1 group Z [B]HIJEIR LR .

Thread Group Thread
Thread
Thread Group
Thread Group
Thread

& 6-1 Thread 55 ThreadGroup K% Z &l

TS, LEBEESH A Thread Group ZH .

6.2 flJi# ThreadGroup
A1) ThreadGroup HJIEZEUNT
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public ThreadGroup(String name)
public ThreadGroup (ThreadGroup parent,String name)

B ThreadGroup AYIE ¥ IE# i 8, Al b1 5 R BORAIE, 5 — M1 5K
¥~ ThreadGroup W7 T 4 F, {H 2% ThreadGroup 4 ThreadGroup /&8 & E W L& 2
FERY) ThreadGroup ; 28 A ThreadGroup FIF4 1% pR AU T group 44 F 1Y R X B X HiHE & T

3& Groupo

R#EFH8 6-1 ThreadGroupCreator.java

package com.wangwenjun.concurrent.chapter06;

public class ThreadGroupCreator

{

{

}

public static void main(String[] args)

/1O FERLH L&A W group
ThreadGroup currentGroup = Thread.currentThread().getThreadGroup();
/1@ EX—A#H group

ThreadGroup groupl = new ThreadGroup("Groupl");

/1 ® BFHE true

System.out.println(groupl.getParent() == currentGroup);

/! @ F X group2, # % groupl #EAR group
ThreadGroup group2 = new ThreadGroup(groupl, "Group2");

/11® Eﬁ'?ﬁfﬁ true
System.out.println(group2.getParent() == groupl);

REDIE B 6-1 5 X T — groupl, BWATEER group, HTIMBIAL group M BiL BRT
FERY group, TEAXE group2 A, W HuFEE T HA group K groupl,

6.3

51 Thread %4 M1 ThreadGroup %t4H

FE— ThreadGroup F & HIIAFE TR LL X F ThreadGroup, ThreadGroup AT (142
WTHETAIE, AT BB MLTRE.

6.3.1

E4l Thread #1482

FERBWNTHATT

public int enumerate(Thread[] list)
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public int enumerate(Thread[] list,boolean recurse)

LR BA T, &% ThreadGroup H Y active £8 72 43 & i ] Thread $t4lH, H
recurse ZHUANIR K true, WNIZ T ESW A T group H Y active 2k FR#B3% 9% Thread 2041
H1, enumerate ( Thread[] list) SZFr 24T enumerate ( Thread[] true), _b T Fi4 7 EE&RIE
AT ThreadGroup FJFAH £ enumerate:

private int enumerate(Thread list[], int n, boolean recurse) {
int ngroupsSnapshot = 0;
ThreadGroup[] groupsSnapshot = null;
synchronized (this) {
if (destroyed) {
return 0;
}
int nt = nthreads;
if (nt > list.length - n) {
nt = list.length - n;
}
for (int i = 0; i < nt; i++) {
if (threads[i].isAlive()) {
list[n++] = threads[i];
}
}
if (recurse) {
ngroupsSnapshot = ngroups;
if (groups != null) {
groupsSnapshot = Arrays.copyOf (groups, ngroupsSnapshot);
} else {
groupsSnapshot = null;
}
}
}
if (recurse) {
for (int i = 0 ; i < ngroupsSnapshot ; i++) {
n = groupsSnapshot[i].enumerate(list, n, true);
}
}

return n;

}
THE, BINHESAHENEFRER—TUOMERITASFTE, HEEX—1
ThreadGroup, It EH ¥ group A F] main group #, RJ5E X —ELFE thread ¥ H AN A
#| myGroup #', /5437 enumerate AYIEITFNIEZE T ¥, ARASHE R 6-2 FfR,
R#iE#H 6-2 ThreadGroupEnumerateThreads.java

package com.wangwenjun.concurrent.chapter06;

import java.util.concurrent.TimeUnit;
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public class ThreadGroupEnumerateThreads
{
public static void main(String[] args)
throws InterruptedException
{
// 8] #—4> ThreadGroup
ThreadGroup myGroup = new ThreadGroup("MyGroup");
// A # %A N\ threadgroup
Thread thread = new Thread(myGroup, () ->
{
while (true)
{
try
{
TimeUnit.SECONDS.sleep(1l);
} catch (InterruptedException e)
{
}

b
}, "MyThread");
thread.start();

TimeUnit.MILLISECONDS.sleep(2);
ThreadGroup mainGroup = Thread.currentThread().getThreadGroup();

Thread[] list = new Thread[mainGroup.activeCount()];
int recurseSize = mainGroup.enumerate(list);
System.out.println(recurseSize);

recurseSize = mainGroup.enumerate(list, false);
System.out.println(recurseSize);

FEMRBETZE, RE— TS RE—2 1, IR KIS recurse
BWE AT false, myGroup FHIZLEBEASEEFEN,

% O enumerate 7 % KB LB XX ENFHEME, 76T 22 B HARIE Y AT group B
EREE, WnAERRAEFZE, ENEGBERT A AMIETOLEMANT
#HR, B2FBREENTEHA,
O enumerate 7 3 B 3% [E/ {4 int #8%5 Thread[] WK EE N E L, hing LT HAKE
#7 Thread # %4, 7B 4 enumerate 7 3% X AX 2 4 3% 77 7& ¥K &4 thread &~ 7| 7k 3 % 41
., TR EAE int R KRS K E, 9 Thread A HKE, THREZHRA
RAXAF F & JDK1.0), H A List JDKL1 JRAA 7IN) 2 EH -,
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6.3.2 E% ThreadGroup #‘H
KB W T BTk

public int enumerate(ThreadGroup[] list)
public int enumerate(ThreadGroup[] list,boolean recurse)

AL Thread £AHM, FHIRMA T, EEMTEHI 20T ThreadGroup F Group,
Rl recurse 23 2R e S 75 LA I 19 77 & il o
K#3i5# 6-3 ThreadGroupEnumerateThreadGroups.java

package com.wangwenjun.concurrent.chapter06;

import java.util.concurrent.TimeUnit;

public class ThreadGroupEnumerateThreadGroups

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

{

ThreadGroup myGroupl = new ThreadGroup("MyGroupl");
ThreadGroup myGroup2 = new ThreadGroup(myGroupl, "MyGroup2");

TimeUnit.MILLISECONDS.sleep(2);
ThreadGroup mainGroup = Thread.currentThread().getThreadGroup();
ThreadGroup[] list = new ThreadGroup[mainGroup.activeGroupCount()];

int recurseSize = mainGroup.enumerate(list);
System.out.println(recurseSize);

recurseSize = mainGroup.enumerate(list, false);
System.out.println(recurseSize);

FEACASIE 8 6-3 1, myGroupl Y 2 group A mainGroup, 1fii myGroup2 i 4 group Ky
myGroupl, Hitt EARKMRIGEITZE, BHERMEERA 2, RBEMELT R 1.

6.4 ThreadGroup

ThreadGroup H- A~ GBS XTI e 2 AU 4 B, ThreadGroup () £ 2 I8 R X LR AR PEITH L,
FEARTH, BRGNS 4E ThreadGroup i EE 55,
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6.4.1 ThreadGroup FUEAEIE

0 activeCount() A T3KHL group G ERAYLERE, X HEMlHE, JEAREHA 22 H i
FIERF—EEW, FHATmE 2o, %7 % I3 RBOLA T group HHYTE

BREFE
0 activeGroupCount() i T 3K group H i KT group, Xt 2—AERUN{E, &7
Bl 2 HAR U A B9 group.

O getMaxPriority() Fi T 3K group BIPE ek, BRINEM T, Group BWILFES K 10, 1E
iZ group 1, FiE LRI ICRERAGE R T group BT

Q getName() F T3REL group 1445

Q getParent() i T 3K HL group 4L group, AL group AF7E, W &R A null, 4N
system group B3 group Ht A null,

O list() A EEA R EE, HATIZT S0 group H T 1976 BREAR(F B 27 i Hh 5
=il &, R System.out,

QO parentOf ( ThreadGroup g) 2 FIWi 24 /i group JEANJE 4 & group HIAC group, F34MN
REEMN group LR B A Y, AZFTEWREIRIE true,

0 setMaxPriority (int pri) &85 group M KM HK, SRMELA ML group
AR RSB, PUTIZITEA LS BUE M1 group R RILEHR, BB EHRE T
group MY KILIEH -

T EFRATE B —A R B A ] F RN — T T B LA T

RFLE#H 6-4 ThreadGroupBasic.java

package com.wangwenjun.concurrent.chapter06;

import java.util.concurrent.TimeUnit;

public class ThreadGroupBasic

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

{

/*

* Create a thread group and thread.

*/
ThreadGroup group = new ThreadGroup("groupl");
Thread thread = new Thread(group, () ->

{

while (true)
{
try

{
TimeUnit.SECONDS.sleep(1l);
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} catch (InterruptedException e)

{
e.printStackTrace();

}
}, "thread");
thread.setDaemon(true);
thread.start();

//make sure the thread is started
TimeUnit.MILLISECONDS.sleep(1l);

ThreadGroup mainGroup = Thread.currentThread().getThreadGroup();

System.out.println("activeCount=" + mainGroup.activeCount());
System.out.println("activeGroupCount=" + mainGroup.activeGroupCount());
System.out.println("getMaxPriority=" + mainGroup.getMaxPriority());
System.out.println("getName=" + mainGroup.getName());
System.out.println("getParent=" + mainGroup.getParent());
mainGroup.list();
System.out.println("——---——————mmmmm "y
System.out.println("parentOf="+mainGroup.parentOf (group));
System.out.println("parentOf="+mainGroup.parentOf (mainGroup));

}

%,

BATIDIE B 6-4 R RRSF, PUTERMNT, KRNEBETERA—E5EENTL—
REAUAITHH—T

activeCount=3

activeGroupCount=1

getMaxPriority=10

getName=main

getParent=java.lang.ThreadGroup[name=system,maxpri=10]

java.lang.ThreadGroup[name=main,maxpri=10]
Thread[main,5,main]
Thread[Monitor Ctrl-Break,5,main]
java.lang.ThreadGroup[name=groupl,maxpri=10]

Thread[thread,5,groupl]
parentOf=true
parentOf=true

Process finished with exit code 0

T Z R 3 19 2 setMaxPriority, FEAFHY 3.3 5, FRATE S A IRASFS H 45
LBMERARMER, FieE TELEHNRERMLES, HEMRERITERBERT

XL E ARETR?
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package com.wangwenjun.concurrent.chapter06;
import java.util.concurrent.TimeUnit;

public class ThreadGroupPriority

{
public static void main(String[] args)
{
/*
* Create a thread group and thread.
*/
ThreadGroup group = new ThreadGroup("groupl");
Thread thread = new Thread(group, () ->
{
while (true)
{
try
{
TimeUnit.SECONDS.sleep(1l);
} catch (InterruptedException e)
{
e.printStackTrace();
}
}
}, "thread");
thread.setDaemon(true);
thread.start();
System.out.println("group.getMaxPriority()="+group.getMaxPriority());
System.out.println("thread.getPriority()="+thread.getPriority());
// © B group Bk A%
group.setMaxPriority(3);
System.out.println("group.getMaxPriority()="+group.getMaxPriority());
System.out.println("thread.getPriority()="+thread.getPriority());
}
}

BT EHEFRR, & 1B thread BIESEH K T ITFE group e KALAERAIELL, W F s

group.getMaxPriority()=10
thread.getPriority()=5
group.getMaxPriority()=3
thread.getPriority()=5

BARBIT ELMMAIZ group WERTERIMEHZ KT group I AMELMTELR, HEFE
INAIZ group MARBHEASKTHILENE: 3, X—HTFERKEE.
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6.4.2 ThreadGroup B9 interrupt

interrupt — > thread group &5 3% group H T #Y active LK F2ER ¥} interrupt, W ELR
Y% group FE— LKA interrupt ARREEILE T, T i/& ThreadGroup interrupt J5 32 Y
T5AG .

public final void interrupt() {
int ngroupsSnapshot;
ThreadGroup[] groupsSnapshot;
synchronized (this) {
checkAccess();
for (int i = 0 ; i < nthreads ; i++) {
threads[i].interrupt();
}
ngroupsSnapshot = ngroups;
if (groups != null) {
groupsSnapshot = Arrays.copyOf(groups, ngroupsSnapshot);
} else {
groupsSnapshot = null;

}
for (int i = 0 ; i < ngroupsSnapshot ; i++) {
groupsSnapshot[i].interrupt();

}

ST LRI, AT LAE H7E interrupt P& UATHTA thread B interrupt ¥, FF
H £ H3RBTF group, REPATEANISE AR interrupt ¥k, T mFATE A B AL i
—F:
package com.wangwenjun.concurrent.chapter06;
import java.util.concurrent.TimeUnit;
public class ThreadGroupInterrupt
{
public static void main(String[] args) throws InterruptedException
{

ThreadGroup group = new ThreadGroup("TestGroup");

new Thread(group, () ->

{
while (true)
{
try
{

TimeUnit.MILLISECONDS.sleep(2);
} catch (InterruptedException e)
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//received interrupt SIGNAL and clear quickly
break;

}
System.out.println("tl will exit.");
}, "tl").start();

new Thread(group, () ->

{
while (true)

{
try

{
TimeUnit.MILLISECONDS.sleep(1l);
} catch (InterruptedException e)

{
//received interrupt SIGNAL and clear quickly
break;

}
System.out.println("t2 will exit.");
}, "t2").start();

//make sure all of above threads started.
TimeUnit.MILLISECONDS.sleep(2);

group.interrupt();
}

FHEMRBEER R, ALZMER, NESTERFATLIEH, group HH) active
thread #PH# 8% interrupt.

6.4.3 ThreadGroup AJ destroy
destroy FHl T84 ThreadGroup, %75 ¥ H 24 %t — /N &AL active 2R group 3
FT—IK destroy #ric, WAZT LM EIEGR B group HK B EBFR:

Destroys this thread group and all of its subgroups. This thread group must
be empty, indicating that all threads that had been in this thread group have since
stopped. (4% ThreadGroup X F ThreadGroup, fEi% ThreadGroup ¥ fiH W& LME TN, HatZift
ThreadGroup # # F ThreadGroup Fi A WA E#H 22 LEFT, WRA Active X F %, F A destroy ¥ #*
&3 7% )

THEEANES —A R 2B AT I
package com.wangwenjun.concurrent.chapter06;

public class ThreadGroupDestroy
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{
public static void main(String[] args)
{
ThreadGroup group = new ThreadGroup("TestGroup");
ThreadGroup mainGroup = Thread.currentThread().getThreadGroup();
System.out.println("group.isDestroyed=" + group.isDestroyed());
mainGroup.list();
group.destroy();
System.out.println("group.isDestroyed=" + group.isDestroyed());
mainGroup.list();
}
}

BT8R T i, HA isDestroyed J5#5J2#I W7 ThreadGroup &7 4% destroy 7 :

ggroup.isDestroyed=false
java.lang.ThreadGroup[name=main,maxpri=10]
Thread[main,5,main]
Thread[Monitor Ctrl-Break,5,main]
java.lang.ThreadGroup[name=TestGroup,maxpri=10]
group.isDestroyed=true
java.lang.ThreadGroup[name=main,maxpri=10]
Thread[main,5,main]
Thread[Monitor Ctrl-Break,5,main]

6.4.4 <F4 ThreadGroup

LA LI E N FIP LR, ThreadGroup th 7 LA i% B Jy 5F 7 ThreadGroup, 1H 2
# ¥ — 1 ThreadGroup ¥ & 4 daemon, 3 R &5 4R 72 A daemon J& ¥, 0 HE — 4
ThreadGroup #J daemon #{1% B N true, HBATE group HI&H 1B active LFEAIAHEIZ group
K B3l destroy, THEIFA L H— a7 B Bl 5 R X HHEATUEHA -

package com.wangwenjun.concurrent.chapter06;

import java.util.concurrent.TimeUnit;

public class ThreadGroupDaemon

{

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

ThreadGroup groupl = new ThreadGroup("Groupl");
new Thread(groupl, () ->
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}

e B—En SHi2EM

try
{
TimeUnit.SECONDS.sleep(1l);
} catch (InterruptedException e)
{
e.printStackTrace();

}
}, "groupl-threadl").start();

ThreadGroup group2 = new ThreadGroup("Group2");
new Thread(group2, () ->
{

try

{

TimeUnit.SECONDS.sleep(1l);
} catch (InterruptedException e)
{

e.printStackTrace();

}
}:, "group2-threadl").start();

// #% & daemon ¥ true
group2.setDaemon (true);

TimeUnit.SECONDS.sleep(3);
System.out.println(groupl.isDestroyed());
System.out.println(group2.isDestroyed());

e RS, 55 =4 group #Y daemon #Ei% E K true, Y AFEH active AR H AT
1%, % group ¥4 B3I # destroy, TMZE—A group NMIAHK .

6.5

A G,

EARZTER, FEHNZ T ThreadGroup 5 Thread 5 %R, ThreadGroup A /& ok & 3
Thread A, T &%F%F Thread F)— 44 ; ThreadGroup 24t T LA L #) API, AZEH LT
Xt FiA B APTERHEAT T4
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Hook St LA R EAERITHH

EARZER, BAFUARREREEITRHAARERFE, UL Java B FHEA
Hook Z#2 (Hook 1B ¥ R F) o

7.1 RN TR

7E Thread 267, XRTALBIEITH R HH APLEILA A, WFHUR:

Q public void setUncaughtExceptionHandler (UncaughtExceptionHandler eh) : JFM4E
E L 28 UncaughtExceptionHandler,

O public static void setDefaultUncaughtExceptionHandler ( UncaughtExceptionHandler
eh): &% E%2JR UncaughtExceptionHandler,

O public UncaughtExceptionHandler getUncaughtExceptionHandler() : #REU4FELER
UncaughtExceptionHandler,

O public static UncaughtExceptionHandler getDefaultUncaughtExceptionHandler() : FKEL
42 J7j ) UncaughtExceptionHandler,

7.1.1 UncaughtExceptionHandler B4

KBEAEPITEITFEA RN checked FHI, X—SASCHELALRMN, MHL
BETEACHETXY, REEWEAEBRTEEERIB TP EANREE R XTI,
Java HIATEEM T — UncaughtExceptionHandler #: [0, M&REEB T IR HIHF ¥,
2> 819 UncaughtExceptionHandler #: [, MR AEM N EKBEEBITH H48, URHHAT
fHakeryEER, AERBIT .
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@FunctionalInterface
public interface UncaughtExceptionHandler {
/[ **
* Method invoked when the given thread terminates due to the
* given uncaught exception.
* <p>Any exception thrown by this method will be ignored by the
* Java Virtual Machine.
* @param t the thread
* @param e the exception
*/
void uncaughtException(Thread t, Throwable e);
}

7 F iR, UncaughtExceptionHandler /&—“~ Functionallnterface, R —H#%
ik, ZElJEE O 2% Thread H# dispatchUncaughtException A, WH iR
/**
* Dispatch an uncaught exception to the handler. This method is
* intended to be called only by the JVM.
*/
private void dispatchUncaughtException(Throwable e) {
getUncaughtExceptionHandler().uncaughtException(this, e);
}
HEBAERTEREPERFFER, JVM &8 dispatchUncaughtException 77 ¥, %
BB Xt L Y AR S0 LA R S w5 BB s 25 E R e 1

7.1.2 UncaughtExceptionHandler 345

A, BATK A B —32H], kiR ani{a{# H UncaughtExceptionHandler,
RELEE 7-1 CaptureThreadException.java

package com.wangwenjun.concurrent.chapter07;

import java.util.concurrent.TimeUnit;

public class CaptureThreadException
{

public static void main(String[] args)

{

/1O HEERER
Thread.setDefaultUncaughtExceptionHandler((t, ) ->
{
System.out.println(t.getName() + " occur exception");
e.printStackTrace();
)i
final Thread thread = new Thread(() ->
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try
{
TimeUnit.SECONDS.sleep(2);
} catch (InterruptedException e)
{
}

// @ & E 4 H3H unchecked f %
//here will throw unchecked exception.
System.out.println(l / 0);

}, "Test-Thread");

thread.start();

}

PAT L HIRRTT, L2 Test-Thread 1T MR Z 5 &t — > unchecked 5%, AT
BE M EIEE RS ZREEE, BFNITERIT
Test-Thread occur exception
java.lang.ArithmeticException: / by zero
at com.wangwenjun.concurrent.chapter06.CaptureThreadException.lambda$main$1l
(CaptureThreadException.java:26)
at com.wangwenjun.concurrent.chapter06.CaptureThreadException$$Lambda$2/

531885035.run(Unknown Source)
at java.lang.Thread.run(Thread.java:745)

FEFBT I TAE A, Rt 2R R W, JUIEIRRN BB AT ik, e
Google fJ guava toolkit 5t#2Ht T EventBus, 7E EventBus 24 IF ML B0 subscriber P&
f& BT EventBus LI T 58 2 WG, {H/ZTE subscriber PUTIES B B Al RE S HBL R ¥ 1%
i, EventBus [t Z M4 BI T —> ExceptionHandler #47 [RIJEALBEAY .

7.1.3 UncaughtExceptionHandler i3 HT

FEEA ML AR E A UncaughtExceptionHandler [El 83 O RYHEH T, SBEHIA T HRH X
e QT A FRWR 7 AT FR IR ALK B 12 T Thread A IRRSHATHINTREE —TF, AEMCHEIT .
public UncaughtExceptionHandler getUncaughtExceptionHandler() ({
return uncaughtExceptionHandler != null ?

uncaughtExceptionHandler : group;
}

getUncaughtExceptionHandler 75 5 B e S FIWr M AT AR 2 A1 & T handler, WA N
HATZAE B C 11 uncaughtException J5 3%, 7 W 5 £ 7 7E 19 ThreadGroup # 3K B, Thread-
Group [A#FEWLSCHL T UncaughtExceptionHandler $2 M1, T i F3kE % ThreadGroup fY uncaught-
Exception 7
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de B ZEIRERM

public void uncaughtException(Thread t, Throwable e) {
if (parent != null) {
parent.uncaughtException(t, e);
} else {
Thread.UncaughtExceptionHandler ueh =
Thread.getDefaultUncaughtExceptionHandler();
if (ueh != null) {
ueh.uncaughtException(t, e);
} else if (!(e instanceof ThreadDeath)) {
System.err.print("Exception in thread \""
+ t.getName() + "\" ");
e.printStackTrace(System.err);

}

0 1% ThreadGroup {1154 4 ThreadGroup, W B %5 F 5 Group ¥ uncaughtException
ik,
Q MR E T 2R ERIAA UncaughtExceptionHandler, i F uncaughtException 77
Q & BE#E A A ThreadGroup, W17 5 B 42 )7 BIA K UncaughtExceptionHandler, NJ<x
B S8 AR (S B2 1M B System.err H1,
g5 8 7-2 EmptyExceptionHandler.java

package com.wangwenjun.concurrent.chapter07;
import java.util.concurrent.TimeUnit;

public class EmptyExceptionHandler
{
public static void main(String[] args)
{
// get current thread's thread group
ThreadGroup mainGroup = Thread.currentThread().getThreadGroup();
System.out.println(mainGroup.getName());
System.out.println(mainGroup.getParent());
System.out.println(mainGroup.getParent().getParent());

final Thread thread = new Thread(() ->
{

try

{

TimeUnit.SECONDS.sleep(2);

} catch (InterruptedException e)

{

}

//here will throw unchecked exception.
System.out.println(l / 0);
}, "Test-Thread");
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thread.start();

}

ARG 3 B 7-2 R BEA % B B\ U Handler, % A Xt thread #5 & Handler, [ 34
thread tH BT HEF, &0 _EF48 Group A9 uncaughtException /7%, WA 7-1 FiRs,

System

- Group SySte

& 7-1 uncaughtException $4T7# ¢ & &

7.2 TEARB TR

7.2.1 Hook LZR2NE

JVM # R RIR 12 B T IVM # B g A TG R FESF 48, ScE e T RE R WE
5, [ JVM 27 HEA —> Hook &2, 7£ JVM #H#2iR H i BF %, Hook AR 4 shh AT,
i id Runtime A] LK JVM {# A 24> Hook &2, N I & — 4> i L A9 1) -5k F — F dn ey
M Java #2713 A Hook £
#3528 7-3 ThreadHook.java

package com.wangwenjun.concurrent.chapter07;

import java.util.concurrent.TimeUnit;

public class ThreadHook
{
public static void main(String[] args)
{
/1 A RRARFENG TS
Runtime.getRuntime().addShutdownHook (new Thread()
{
@Override
public void run()
{
try
{
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System.out.println("The hook thread 1 is running.");
TimeUnit.SECONDS.sleep(1l);
} catch (InterruptedException e)

{
e.printStackTrace();
}
System.out.println("The hook thread 1 will exit.");
}
)i
/1 AFERETEMSA
Runtime.getRuntime( ) .addShutdownHook (new Thread()
{
@override
public void run()
{
try
{
System.out.println("The hook thread 2 is running.");
TimeUnit.SECONDS.sleep(1l);
} catch (InterruptedException e)
{
e.printStackTrace();
}
System.out.println("The hook thread 2 will exit.");
}
)i

System.out.println("The program will is stopping.");

}

ERBIER 7-3 F, 44 Java BBFHEA T HA Hook £672, 7 main RBEHER, Wl
JVM A TIESIRIESFI LR, TVM SR EIRHR Y, P4 Hook KSR 3h3F Hiz
7, WHHERIT

The program will is stopping.

The hook thread 1 is running.

The hook thread 2 is running.

The hook thread 1 will exit.
The hook thread 2 will exit.

7.2.2 Hook £&FEsChk

FERNMFF & PLHE 4BE Hook AR, LIk TR IERANRFHER RS, EHER
it &8I E —A lock SO, SRR P EHE S B IR MERIX A lock S0, BATHE mysql
fR4%% . zookeeper. kafka % R H LR 2 lock SUMAIAFTE, AT, KF M hook £
RRE s, B —ANBT IR E R R SRR, WCRETE R 7-4 FTR.
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7858 7-4 PreventDuplicated.java

123

package com.wangwenjun.concurrent.chapter07;

import java.io.IOException;

import java.nio.file.Files;

import java.nio.file.Path;

import java.nio.file.Paths;

import java.nio.file.attribute.PosixFilePermission;
import java.nio.file.attribute.PosixFilePermissions;
import java.util.Set;

import java.util.concurrent.TimeUnit;

public class PreventDuplicated

{
private final static String LOCK_PATH = “/home/wangwenjun/lqcks/";
private final static String LOCK FILE = ".lock";
private final static String PERMISSIONS = "rw-—————-— L
public static void main(String[] args) throws IOException
{

//© N Hook 442, 7427k M B M B Lock X f
Runtime.getRuntime().addShutdownHook (new Thread(() ->
{
System.out.println(“"The program received kill SIGNAL.");
getLockFile().toFile().delete();

)i

/1 ® BEREHFE .lock XH#

checkRunning();

/1@ HEEBLMEFEAEAT
for (; i)
{
try
{
TimeUnit.MILLISECONDS.sleep(1l);
System.out.println("program is running.");
} catch (InterruptedException e)

{
e.printStackTrace();

private static void checkRunning() throws IOException

{
Path path = getLockFile();
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if (path.toFile().exists())
throw new RuntimeException("The program already running.");

Set<PosixFilePermission> perms = PosixFilePermissions.fromString(PERMISS-

IONS);
Files.createFile(path, PosixFilePermissions.asFileAttribute(perms));
}
private static Path getLockFile()
{
return Paths.get(LOCK_PATH, LOCK FILE);
}
}

BT R, &K IAE /home/wangwenjun/locks H & F £ T — dock 34, N
7-2 FimRo

drwxrwxr-x 2 wangwenjun wangwenjun 4096 Oct 28 00:27 ./

6 Oct 28 00:23 ../
0 Oct 28 00:27 .lock

Fl 7-2 BB T Jock SCHFLARS IEER R 3

AT kill pid B kill -1 pid A 2ZJ5, VM HRBRSEIFREES, 3 HJE3h hook &2
MHBR Jock U, Hithas R FER:

program is running.
program is running.
The program received kill SIGNAL.
program is running.

7.2.3 Hook &AENFHEINFEEIN

0 Hook £k R #E B3R 5 5 MBS BT, A RAE kill MR T 2%0-9,
AR 4 Hook LRFEARSAFENAT, HERGSIARS, B lock ST ARNTE HE
O Hook £&7F2 Hth i) LAAAT — BB BRI A4 TAE,  FIn eI SO . socket BE3E . %X

#& £ connection 4,

0 JREAEAE Hook LRt AT —SeABmf kKRR, RV HESREERFRR AR,

7.3 ARBRLIAGS

ARFEANE T 40T 13 Handler B 09 7 R ME R Z TR HER, HFEMTT
Thread 4% W38 B uncaughtException B $UFTII T ; Hook &2 & — AN HEH LFAALEl, AT
LA R F IS RPN E S, AVLSEIRR 2 A — IR e, SEM—
SR A, YT UNSR SR B RS, I A MR A S EUEM I E S .
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cereitt RIELAN B E N Zefzith

H JDK1.5 2, utils f3 it T ExecutorService Z&RFE ML AL H, FEHMRE N TEEH
&, RERGHE, @il rsc2E > LAEH Thread & —MEBRWFEIE, G1#E. B
B R R LR R IR, IR R R M E B R —F 2 AW R P
B, MZRAEPIAENLBERERARY, ABEREMREHEEE—-FYLNXR,
gk R Y R AR R B A BUE B 5, PRRE B SRRIRR 2, R LR E 3, It
LR s 1 T R B e AR R M B

EARFF, ALPk# JUC (IDK Y Java utilities concurrent), MA&MNEHATF, &it—
M, HEMFAAZREE AR T, MER T HBIEE FFEE - RN %2 2%
WRLLTh R, AR A SE I B ML T

8.1 ZRFRihing

Priggefei, @AENERMEA —MbT, BRRAIE CA0EFmERE, SaMEF5
REHEBMPATH, WFPHENLBRS EHPITZES . RETFPREERERE
AR AR Z MRS B, MIHE AT RHMEEE M b, ERZEEEARY, miF
POt R R —AF . LS5 LB A i, b1 P R RRRERE A Bh IRl BRI, K
T HRERS S P MRS S5 FIRAF RGO BRAL 55, WEA —MEFSBASI, WnlE 8-1 Fizm.

Wi bR A, — AR R RENZ A I TR

Q£S5 B HTRARCHES

O ABAEREHIEE: — DR AHREBR G 8 B R LR, WHEd T

EASHOREI, AL MBI A6 I AR SR init; LM A ZY TR RKA
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LAEBCE max ; RS M AS PR IR 2R T 4 AR (Lt B A b — i R A R AR 2
B EE core. A TXEASH, MAEBRGF R LR P AR E, HHE
YR E— NG HRTERZ N, =FHZE KRR init<=core<=max.

Blocked
Queue

Runnable

P 8-1 LR

O 45 ms . WRLRFR AR B k%) 1 BR BLAR S5 BASI L, )75 25 AH R (1 48 48 2R
W& R M SRS -

QBT FEATMEEHLRE, HIrkRBRE TR U BERBRATRE.

Q QueueSize : 1£55BAF) £ EAF AL ALK Runnable, HER TR IENfF i, TEA
limit ZCE X HAE TS

0 Keepedalive B[] : %A (8] 2P E R TR AFHESEL A shAEd 7Y B (] [E] B

8.2 LRFEMSLIL

FEARTH, L —A R B AY ThreadPool, MR LLELRI B, (HREZAWINEEEA L
A, WHEH ¥ MER JUC H 1 ExecutorService A —E WA, K 8-2 BN
TSP o

K
. % - .Do’: yPolicy —tinkedRunnableQueue
e P e -
BasicThreadPool 3
v /I P s
v / 1 7
1 \ /
1 \ // B
'\ ‘\ / InternalTask
i \ \ /,
RunnableDenyException >, 1 /
1
& 2 44
@ ThreadPool
ThreadFactory . L)

RunnableQueue

K 82 AR EIEE
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8.2.1 ZHEMEOEN

1. ThreadPool
ThreadPool FE5E L T — MR M % B AW EAEEMEM L, T 2 ThreadPool
F e L5
KeEiEHE 8-1 LD ThreadPool.java

package com.wangwenjun.concurrent.chapter08;

public interface ThreadPool

{
/] REAEHENGAEN

void execute(Runnable runnable);

EIEL:2)

void shutdown();

/7 BRI EA 0 B AT 5 AL A/
int getInitSize();

/1 BB WA EAEHK

int getMaxSize();

/1 FBERAEE R EHE

int getCoreSize();

/1 KRB EAE W R T R A5 AT H A/

int getQueueSize();

/] RBEABAPEREABNEE
int getActiveCount();

/! EFELRMRZT L L shutdown
boolean isShutdown();
}

£ EiRAG

O execute (Runnable runnable): %7735 #22 Runnable 1155 .
Q shutdown(): ¢ H H A5 SLkEM.

Q getlnitSize(): & [FIZREMAIHIRLELE .

Q getMaxSize(): iR [T KHLEEE,

0 getCoreSize(): R EIZ.OLLFEEE .

Q getQueueSize(): iR [FIYFATLEMILSHE .

Q getActiveCount(): 1R [BIZ&HE M H /G BR AU LR AR E 2

O isShutdown(): FIWTEL M 2E E B H .
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2. RunnableQueue
RunanbleQueue FE ff TAH$E32 /) Runnable, i% Runnable £2—* BlockedQueue,
HA limit BRRE], BT EH 8-2 in.
RADEE 8-2 {E55BA%I RunnableQueue.java

package com.wangwenjun.concurrent.chapter08;

/1 EHFRT, EERTRERZALEN T WES
public interface RunnableQueue

{
/] BAEFWESHKNE KL of fer BAF ¥

void offer(Runnable runnable);

// TSR #E T take # %A I Runnable
Runnable take();

/1 KBESF AT FESFHKE

int size();

}

e LR ARG

Q offer (Runnable runnable) J5i% £ TR IR ZE S H,
0 Runnable take() 772 3 2 A BAF A SR ECHE B (455 o

Q int size() 77 A FIRECEFTEAS) Runnable f45 i

3. ThreadFactory
ThreadFactory $2fit T BB LR AU 0, LAE T4k il Thread, AN Thread i i%
BINEIHEA Group H, TRESR . KBZF USSR HTFHFLESE, REAHINGE 8-3 Fim.
REEH 8-3 fl# Thread BT ThreadFactory.java

package com.wangwenjun.concurrent.chapter08;

EE-2 X 3
@FunctionalInterface
public interface ThreadFactory
{
Thread createThread(Runnable runnable);
}

Hr, createThread (Runnable runnable) FiT6|#EZHE

4. DenyPolicy
DenyPolicy % T4 Queue F#Y runnable 35F T limit b FRAT, B Rl Fh S wg @
MR HE . ZEEOPEXT =MEAN S, BAmAETE R 8-4 Fim.
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K358 8-4 IELKAE DenyPolicy.java

package com.wangwenjun.concurrent.chapter08;

@FunctionalInterface
public interface DenyPolicy
{

void reject(Runnable runnable, ThreadPool threadPool);

/1 ZHEBEE L EERESEF
class DiscardDenyPolicy implements DenyPolicy

{

@Override
public void reject(Runnable runnable, ThreadPool threadPool)
{

//do nothing

/] ZELRGELHESFRIZRE R
class AbortDenyPolicy implements DenyPolicy

{

@override
public void reject(Runnable runnable, ThreadPool threadPool)
{
throw new RunnableDenyException("The runnable " + runnable + " will
be abort.");
}
}
/] BELRGELEEFERIEREN LB ITES

class RunnerDenyPolicy implements DenyPolicy

{
@override
public void reject(Runnable runnable, ThreadPool threadPool)
%
if (!threadPool.isShutdown())
{
runnable.run();
}
}
}
}
e RS

[ void reject (Runnable runnable, ThreadPool threadPool) “AFE4E HEx
[ DiscardDenyPolicy %R M<: H#EF 4 Runnable 1£55 .
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0 AbortDenyPolicy 543 1ili ) RunnableDenyException 5% o
Q RunnerDenyPolicy Mg, 345 Fl & ML 2 B #5217 runnable, MASHMA B
R,
5. RunnableDenyException
RunnableDenyException & RuntimeException {1325, FEHTEMEFRZE, 15
BA & TC ik RO A 55 . AR BIARRSANTE B2 8-5 fi.
RAEFE 8-5 RE RunnableDenyException.java

package com.wangwenjun.concurrent.chapter08;

public class RunnableDenyException extends RuntimeException

{
public RunnableDenyException(String message)
{
super (message) ;
}

6. InternalTask
InternalTask /& Runnable i) — N SL 8, EEH FELABMW A, ZXSEH I
RunnableQueue, #RJ5 7 Wi M queue H B H F 4™ runnable, 33277 runnable f¥ run 5 7%,
ABIARRS AN ETE B 8-6 FT7R o
RL;EH 8-6 InternalTask.java

package com.wangwenjun.concurrent.chapter08;

public class InternalTask implements Runnable
{
private final RunnableQueue runnableQueue;

private volatile boolean running = true;

public InternalTask(RunnableQueue runnableQueue)
{
this.runnableQueue = runnableQueue;

}

@Override
public void run()
{
// R Y% K running 3 E R AP, U EEFHBMN queue FHHK runnable, K5k
4T run ¥ %

while (running && !Thread.currentThread().isInterrupted())
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{
try
{
Runnable task = runnableQueue.take();
task.run();
} catch (InterruptedException e)
{
running = false;
break;
}
}

}

/1 FELESHES, TERELFEN Y shutdown J i F
public void stop()
{
this.running = false;
}
}

Briczob, ARSI XTIRIGIN T — IR TTIE stop, FEA TFILHFILRE, —BAE
LA B IR R B A R R S A R

8.2.2 ZRFEBIFHASCI
AR R R TR SE I, KPS RIBZ RS WHE G MEERS, ROk
ERRE I REHFRREFEH, WERE—IMEE%,
1. LinkedRunnableQueue
LinkedRunnableQueue )7~ B 0D aNE B2 8-7 s,
R#iE 8 8-7 LinkedRunnableQueue.java

package com.wangwenjun.concurrent.chapter08;
import java.util.LinkedList;

public class LinkedRunnableQueue implements RunnableQueue

{
/1 EFRFIMRARE, EHEREN

private final int limit;

/! EESRINFHESEEHT, WFERATHEL A

private final DenyPolicy denyPolicy;

/] FEHAE ST

private final LinkedList<Runnable> runnableList = new LinkedList<>();

private final ThreadPool threadPool;
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public LinkedRunnableQueue(int limit, DenyPolicy denyPolicy, ThreadPool
threadPool)

{
this.limit = limit;
this.denyPolicy = denyPolicy;
this.threadPool = threadPool;
}

£ LinkedRunnableQueue A JLNEEZ M EH, % — & limit, 2 Runnable fA
HIf EBR; 244232 Runnable 20 & 1A% limit FBREY, W43 F DenyPolicy Y reject Fik;
runnableList &— X fEHFIE, FFFFH Runnable {£55, REEIT .

@override
public void offer(Runnable runnable)
{
synchronized (runnableList)
{
if (runnableList.size() >= limit)
{
/1 Tk B AH A S AT L K e
denyPolicy.reject(runnable, threadPool);
} else
{
/1 BESMNEIRE, FHREEEFHEE
runnableList.addLast(runnable);
runnableList.notifyAll();
}
}

}

offer FIER—AMNFEHH i, WHRIFIHEXR T LR, MEPATIELRRE, BN
runnable A7 ZE AT H, [FIRHERE take {145 O LH2 :

@Override

public Runnable take() throws InterruptedException
{

synchronized (runnableList)

{
while (runnableList.isEmpty())
{
try
{

/] I BESAT P EATHRATES, NS E&BEELHER, #A runnableList X i
B monitor waitset WHMEWME (FrESmAN)
runnableList.wait();
} catch (InterruptedException e)
{
/1 WE R FRERAZRE MY
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throw e;
}
}
/1 WS AF K38 T —ANMES

return runnableList.removeFirst();

take L RFA T, LA MBS HFKEL Runnable 145, 24BAF A% A& T
YELRTRSMABHZE, A REfEMHZEM IR P T W, A TR W{ESFELE catch BRI
rRo SR DAE S0 E 3 (InternalTask), ABULIBAIT

@Override

public
{

int size()

synchronized (runnableList)

{

}

/7 B8BTS R T S

return runnableList.size();

Hrr, size J7¥:HFIREl runnableList F4ES M

2. IR ERAET
WIBRTHE PR, ARMHEAREERRE, QBAETL | E5AIIRFEIEE,
LARMA IR ALACHS NS 5 8-8 TR .

7358 8-8 BasicThreadPool.java

package com.wangwenjun.concurrent.chapter08;

import
import
import
import

public
{

java.util.ArrayDeque;

java.util.Queue;
java.util.concurrent.TimeUnit;
java.util.concurrent.atomic.AtomicInteger;

class BasicThreadPool extends Thread implements ThreadPool

/7 e AR S E

private final int initSize;

/! BREARAGEEE

private final int maxSize;

/! BRBES G EHE

private final int coreSize;

/7 BRTE R S AR B

private int activeCount;
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/1 REERFREN T

private final ThreadFactory threadFactory;

/1 E% WA

private final RunnableQueue runnableQueue;

/! BB RET B 2% shutdown

private volatile boolean isShutdown = false;

/1 THEEERF

private final Queue<ThreadTask> threadQueue = new ArrayDeque<>();

private final static DenyPolicy DEFAULT_DENY_POLICY = new DenyPolicy.

DiscardDenyPolicy();

private final static ThreadFactory DEFAULT_THREAD_FACTORY
DefaultThreadFactory();

private final long keepAliveTime;

private final TimeUnit timeUnit;

= new

/I MENFREENSK: WHENEERE, RANSERE, BOLBHE, AHNFINRAHE

public BasicThreadPool(int initSize, int maxSize, int coreSize,
int queueSize)

this(initSize, maxSize, coreSize, DEFAULT THREAD FACTORY,
queueSize, DEFAULT DENY POLICY, 10, TimeUnit.SECONDS);

/I MESEAHBFECANNSY, AHERRFENSHNEKS
public BasicThreadPool(int initSize, int maxSize, int coreSize,
ThreadFactory threadFactory, int queueSize,

DenyPolicy denyPolicy, long keepAliveTime, TimeUnit

timeUnit)

{
this.initSize = initSize;
this.maxSize = maxSize;
this.coreSize = coreSize;
this.threadFactory = threadFactory;

this.runnableQueue = new LinkedRunnableQueue(queueSize, denyPolicy,
this);

this.keepAliveTime = keepAliveTime;
this.timeUnit = timeUnit;
this.init();

}

/] AR, £EI#E initSize NEAE
private void init()
{

start();
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for (int i = 0; i < initSize; i++)
{

newThread();
}

— MR TERSRZI, ZRFEZENRMNZAENZLRE, HP Queue <Thread-
Task> EE RGN, BasicThreadPool [6] it /& Thread 72, BIEMIEILEI AT
a8, 7 keepalive B [E][E]f@ 2] T 2 J5 H H sh 4 G sh &R B2 5 E (CRA4K7K Thread A9 52
HAERE—MIFR 7, B4 BasicThreadPool &% % Thread ) ¥, BILKA4RLRE
BOMHERFR, EEALATER).

3. 1BRMES
BARMESIEEEH, H 2% Runnable 7 A runnableQueue FEI 7], /RAMCAZANTE .

@Override
public void execute(Runnable runnable)
{
if (this.isShutdown)
throw new IllegalStateException("The thread pool is destroy");
/] BZAES R B EHAEE S AF] #46 X\ Runnable
this.runnableQueue.offer(runnable);
}

4. HIEWE4ER
SR P EEHENSEY EZH run 137, X2 N4 BasicThreadPool 4% 7& H
Thread T, AEH AL BB RP T, S EEP BT .

private void newThread()

{
/] RIEESRE, HEED
InternalTask internalTask = new InternalTask(runnableQueue);
Thread thread = this.threadFactory.createThread(internalTask);
ThreadTask threadTask = new ThreadTask(thread, internalTask);
threadQueue.offer(threadTask);
this.activeCount++;
thread.start();

}

private void removeThread()

{
/! W& FBRENERE
ThreadTask threadTask = threadQueue.remove();
threadTask.internalTask.stop();
this.activeCount--;

}

@override

public void run()



136 < F—2H SEIREM

//run ¥ EH4 K Y Thread, T EH THPEBEEKE, by &, BRETHE
while (!isShutdown && !isInterrupted())
{
try
{
timeUnit.sleep(keepAliveTime) ;
} catch (InterruptedException e)

{
isShutdown = true;
break;

}

synchronized (this)

{

if (isShutdown)
break;
/7 YHTE A P AES W ARLE, H#H activeCount< coreSize JU| 4 &9 &

if (runnableQueue.size() > 0&& activeCount < coreSize)

{
for (int i = initSize; i < coreSize; i++)
{
newThread();
}
//continue ¥ B W E T AR A RNY A A% 2 maxsize
continue;
}

/1 LA P A EE M AL E, H H activeCount< maxSize U444 &

if (runnableQueue.size() > 0&& activeCount < maxSize)

{
for (int i = coreSize; i < maxSize; i++)
{
newThread();
}
}

/] mBEESNF R EEES, WEEZEK, BRE coreSize Bl 7

if (runnableQueue.size()==0&& activeCount > coreSize)

{
for (int i = coreSize; i < activeCount; i++)
{
removeThread();
}
}

}

//ThreadTask R % InternalTask @ Thread #y—/4 4
private static class ThreadTask

{
public ThreadTask(Thread thread, InternalTask internalTask)

{
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this.thread = thread;
this.internalTask = internalTask;

}
Thread thread;
InternalTask internalTask;

}

THEESRMURARE B E, AP LENAEREFRS ARG, FTHE
J T B IR TE AR A o B G AR A B R B AS — BUR) L

(B4 \B h EAFERURAT 45, I ELM R Sh 8 18 0 F OB, W& coreSize-
initSize & WL R, HEBHEMABE I LBEASIF, KT Bk 5 Lk i#47 maxSize-
coreSize FE Y T, EIWFH continue £ IF ARG,

EE IR ERELES, HEYAEDEED TRREBEL, NWHE maxSize-coreSize
HEWLRE, ¥ EmMARNEshAIIT,

LR WA BT R, TR B A o AR, IR coreSize F i RI AT, [ i i
V8 Fl removeThread() 7 ¥, 7EIZ 7 ki BEH BH — s, QR o B ry LR 18 79 A
Runnable {E&-BUH THAMES, WSHERIFXEABNEZETT, BERER TESEBTTNIE,
£ L InternalTask [ run 5%,

5. LLFEihEHER

LM A AY BRI RE TR B EE MR RS, EERN T P71 SR A 5 F 4E 3 725
RS, LR AR AT

@Override
public void shutdown()
{
synchronized (this)
{
if (isShutdown) return;
isShutdown = true;
threadQueue. forEach(threadTask ->
{
threadTask.internalTask.stop();
threadTask.thread.interrupt();
)i
this.interrupt();
}

}

Y LR R U £ N T 2% 1k BasicThreadPool k2, =1Lk 2 A B9 IE Sh R A2 I B ¥
isShutdown FF 5745 & B AUA true.

6. LB EM A

ek B —B AR .
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e B—ES SHIBEM

@Override

public int getInitSize()

{
if (isShutdown)
throw new IllegalStateException("The thread pool is destroy");
return this.initSize;
}
@Override
public int getMaxSize()
{
if (isShutdown)
throw new IllegalStateException("The thread pool is destroy");
return this.maxSize;
}
@Override
public int getCoreSize()
{
if (isShutdown)
throw new IllegalStateException("The thread pool is destroy");
return this.coreSize;
}
@override
public int getQueueSize()
{
if (isShutdown)
throw new IllegalStateException("The thread pool is destroy");
return runnableQueue.size();
}
@override

public int getActiveCount()

{

synchronized (this)

{

return this.activeCount;

}
}
@override
public boolean isShutdown()
{

return this.isShutdown;
}

private static class DefaultThreadFactory implements ThreadFactory

{
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private static final AtomicInteger GROUP_COUNTER = new AtomicInteger(l);

private static final ThreadGroup group = new ThreadGroup("MyThreadPool-"
+ GROUP_COUNTER.getAndDecrement());

private static final AtomicInteger COUNTER = new AtomicInteger(0);

@Override
public Thread createThread(Runnable runnable)

{
return new Thread(group, runnable, "thread-pool-" + COUNTER.
getAndDecrement());

}
}

ERREE AL AT v, EEEARFBEAEMSNSHNE (HABME L%
KA, AREATESSIREREFER), ZRABMN2STLACKLTM, £33 TH
FA Ay X SR M A 1 P 4T T B A T

8.3 ZFEAg R H

A E - RNEF MR ELERAES R, KBUABEENIET R,
AR AR MR SR IhBE, AU ANTE 2 8-9 R o
REER 8-9 &EHAKKE

package com.wangwenjun.concurrent.chapter08;

import java.util.concurrent.TimeUnit;

public class ThreadPoolTest

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

{
/] BEXGREN, FHBAERYE N 2, MOEBEN 4, RALEH V6, £EHWFIHRS L 1000 MES
final ThreadPool threadPool = new BasicThreadPool(2, 6, 4, 1000);
/1 EX 20 MESFER LA KEN
for (int 1 = 0; 1 < 20; i++)
threadPool.execute(() ->
{
try
{
TimeUnit.SECONDS.sleep(10);
System.out.println(Thread.currentThread().getName() + " is running and done.");
} catch (InterruptedException e)
{

e.printStackTrace();
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})i

for (; ;)

{
N A R
System.out.println("getActiveCount:" + threadPool.getActiveCount());
System.out.println("getQueueSize:" + threadPool.getQueueSize());
System.out.println("getCoreSize:" + threadPool.getCoreSize());
System.out.println("getMaxSize:" + threadPool.getMaxSize());
System.out.println(" " Nis
TimeUnit.SECONDS.sleep(5);

}

RS, LT —4 Basic &AM, KW gBEiiadnh 2, moLBEiE
H4, RREEHEEN 6, RAEFIINEER 1000, FAFERZT 20 MES B LR,
SRJGFE main ZEF2 R Wby ) AR T RSO (F B R AR Mk, 347 RS, I
o R BT

getActiveCount:2
getQueueSize:18
getCoreSize:4
getMaxSize:6

thread-pool--2 is running and done.
thread-pool--3 is running and done.
thread-pool--1 is running and done.
thread-pool-0 is running and done.
getActiveCount:6

getQueueSize:2

getCoreSize:4

getMaxSize:6

getActiveCount:4
getQueueSize:0
getCoreSize:4
getMaxSize:6

Wit EREHER T UEL, KEMPLERSEY BRI AT S PATENR, i
H 52 & active count {3 7E T core size WM B, XWAFEATBET, &ENTH
ELEM P HTEREESE, UM IVM T BT84 .

"thread-pool--5" #17 prio=5 os_prio=0 tid=0x000000000b3e8000 nid=0x1784 in
Object.wait() [0x000000000c0bf000]
java.lang.Thread.State: WAITING (on object monitor)
at java.lang.Object.wait(Native Method)
- waiting on <0x000000078b9599e0> (a java.util.LinkedList)
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at java.lang.Object.wait(Object.java:502)
at com.wangwenjun.concurrent.chapter08.LinkedRunnableQueue.
take (LinkedRunnableQueue. java:49)
- locked <0x000000078b9599e0> (a java.util.LinkedList)
at com.wangwenjun.concurrent.chapter08.InternalTask.run(InternalTask.java:22)
at java.lang.Thread.run(Thread.java:745)

"thread-pool--4" #16 prio=5 os_prio=0 tid=0x000000000b3e7000 nid=0x52c in Object.
wait() [0x000000000c81£000]
java.lang.Thread.State: WAITING (on object monitor)
at java.lang.Object.wait(Native Method)
- waiting on <0x000000078b9599e0> (a java.util.LinkedList)
at java.lang.Object.wait(Object.java:502)
at com.wangwenjun.concurrent.chapter08.LinkedRunnableQueue.
take (LinkedRunnableQueue.java:49)
- locked <0x000000078b9599e0> (a java.util.LinkedList)
at com.wangwenjun.concurrent.chapter08.InternalTask.run(InternalTask.java:22)
at java.lang.Thread.run(Thread.java:745)

"thread-pool--3" #15 prio=5 os_prio=0 tid=0x000000000b3e6800 nid=0x6b8 in Object.
wait() [0x000000000c62e000]
java.lang.Thread.State: WAITING (on object monitor)
at java.lang.Object.wait(Native Method)
- waiting on <0x000000078b9599e0> (a java.util.LinkedList)
at java.lang.Object.wait(Object.java:502)
at com.wangwenjun.concurrent.chapter08.LinkedRunnableQueue.
take(LinkedRunnableQueue.java:49)
- locked <0x000000078b9599e0> (a java.util.LinkedList)
at com.wangwenjun.concurrent.chapter08.InternalTask.run(InternalTask.java:22)
at java.lang.Thread.run(Thread.java:745)

"thread-pool--2" #14 prio=5 os_prio=0 tid=0x000000000b3e6000 nid=0x1d48 in
Object.wait() [0x000000000c41e000]
java.lang.Thread.State: WAITING (on object monitor)
at java.lang.Object.wait(Native Method)
- waiting on <0x000000078b9599e0> (a java.util.LinkedList)
at java.lang.Object.wait(Object.java:502)
at com.wangwenjun.concurrent.chapter08.LinkedRunnableQueue.
take(LinkedRunnableQueue.java:49)
- locked <0x000000078b9599e0> (a java.util.LinkedList)
at com.wangwenjun.concurrent.chapter08.InternalTask.run(InternalTask.java:22)
at java.lang.Thread.run(Thread.java:745)

PR — T LA A BT RE, K for HB IR A R KT 35 B 2R 72 1t 48 AR 0 0 1 AR RS 1
i, HN ARG .
TimeUnit.SECONDS.sleep(12);

// %AW E 12 B2 E ¥ shutdown

threadPool.shutdown();
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// # main 4% join, FEHER TANELEHEKRE L

Thread.currentThread().join();

BIFET R2BZE, AEBEHES, LEbPrRLBIEEHS, REATER
IERTA LB EBW RIS, Wl LIEBIVM TEHEFHLFEE, XthEREREHH
currentThread join 17 BH ZE LIE F2&F KR A .

8.4 ZARFRLAGS

AEES TRBNEMARARE T — LB LS KL ThreadPool, 7 JDKI1.5 LI
B, S VAT J2SE FF R B 2 R A XRE (Y LR TF A R AR MBAE SR Y, BT LA JDK1.5 $24it
T ExecutorService k&t API fRTEELBE D FEEM MR IEH . AEMEWHIEREE —
MM AE TAEF B JUC H A ExecutorService, ExecutorService I REE L FRATTHI &2
WIRKEZE, EHEIEABEHE, ZEWFEHIEFRM, ZETLUAFTER— LM
Uige, LIMEE IR A M EA# JDK ) ExecutorService,

EETANLBEMAFEEZHA, ETREEEBAEIA, T mEH &SRS S
WES%E BTk,

1) BasicThreadPool 1 Thread AR iZ R AKX R, RALEGRREREZY, XA
At 6 1 FH 2 B4 ] BasicThreadPool () Thread J5#: .

2) RFEMAYEE BRI RE I AR BR AL LSS, XS SBRBAEH TS EF.

3) BasicThreadPool I#4iE BREUK L, BIEAKITE, VR Builder AN
Hb T E AR s B R T ks T .

4) AR P A ECR RS AT A A MEAL S, LLAD initSize £ AN % K T maxSize
i,

5) HoAth kg XA RATE L E BT R



E36FH, RMNEAMELE LT XK WK EM
KT EBAL BN, REZERRA BEAH
A, LMEEIVM B £ EREmEANE
Ry, AERFHHEET ClassLoader &R Y
B, BESZLRELABRLETXHEANmERZE TS
EmE

FOFE “AymBELR" . AZTYFEEREN
mE LR, EFHAREME - class XHER W
3 IVM A # JF B & 5 5 UEATH .

PART2 - 8 &85>

Java ClassLoader

F10F “JVM EwEE" . KEXNFIVM B
WHZAEXWEB—RWER, ¥ EENE
#B.RAEENMEB—FRAWBRRRE NS
B, REERHBEEXEMER. NEZHM
Hl, P REAnT4T8 JIDK W R EZHAEA
F1UE GEBETXENRE": XELEEN
BRERXZFEENH ETXRMEE, UK
Wit JDBC W ah 8y R A # A7, b H B AREE
IRt A A2,
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ClassLoader [ B R 5 /2 01 TN ZR & Fh class SC4FF] JVM #, ClassLoader J&—~ il
%) class, AE— class B 3kl 04444, ClassLoader 22 N48 3 HAE IVM H A= 14
B AR EANEAEEER , SRIGEEEAAARLE TVM SR B A X

9.1 REVMELRER I

KRBT BB — M = A LK BB B, AR kB B . E B BE AR AR AL B
e 9-1 Frs .

HEREYTB

Eo-1 2z

Q kBB : EZERTTEIRIF H N ZaF i 8dE S, SRR class 3
O EREN B BB TR 2, 45 1iEERT KL T =4 BB
o IiF: FERMMBICHMIEFME, il class BRAS, class XA BEAR H 152
HIEH
o Hifr: NAMERLESWNAE, FHHHAIELHINE,
o fiftfr: PRSI RN ERET I,



59T EHMENIIE < 145

Q iR tEBrB . ARME SRR T IEFRIRE (RIBRE B BAERE).

L= IVM EHNTE L AT Java S5 3h 25, HPaiEma ikl Ew L, BRE
B REMSBMBLR? BERETEN, IVM XM EMPIIRILE—ERKPLH, B
AR lazy BT, H—DREERMEHANREA SBHK, ER—- I BT7RET, —4
Class R&gpiafb—k GEfTRaMERERA XM, KT RBATKAES 10 Ehittr
RN PEAR), AR AAT A REH S MBI VR HeFoRIATE o — Lo SR AT 4
o7 F9 B

9.2 RSN AR S Al

JVM EUHUTEALE T, A 2E80E HE OB Java 7 ER EFE AR A S X ik 740
IRk, ZAREEE JIT BORBORBRE, VM 217 R A gk ol i 88, AHERR TVM 78
B AT S AT A I B a3~

JVM RIS HVE T LLE 6 s FIZEm s, BknT,

D JE i new KBTS FERMBIAL . XFERKEERANWWHRA—EH I,

EHESSFBEMMBI BR4LHH L.
Q Ui EASAL R, GFERBCERSSECERAINRA, XAER ARSI T

public class Simple

{
static

{
System.out.println("I will be initialized");

}

public static int x = 10;
}

XBAUEF x B SALE, HASERMEAXT Simple #£17 new M9QIEE, B
Vil ZE & x e SFECRMRIRL.
Q DI ST ik, SREERRRIIRIL, XAFEL RGN

public class Simple

{
static

{
System.out.println("I will be initialized");

}

/1 BRI ®
public static void test(){

}
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ke, EHMEHEERA test AT E RS FBEERNY B
Q XFFEA AT, BRI, XFIEL KRBT
public static void main(String[] args) throws ClassNotFoundException

{

Class.forName("com.wangwenjun.concurrent.chapter09.Simple");

}
BT EHARE, FRESE DRSS a0 & AT .
Q ¥R TR RBOCERMIIRL, XFEOL AR EEIT -

public class Parent

{
static
{
System.out.println("The parent is initialized");
}
public static int y=100;
}

public class Child extends Parent

{
static
{
System.out.println("The child will be initialized");
}
public static int x = 10;
}

public class ActiveLoadTest

{
public static void main(String[] args)
{
System.out.println(Child.x);
}
}

£ ActiveLoadTest 1, AT T Child FIEFASZS &, ARIEAT M A9 Z0R AT LAAE H Child
KRR T, Child 28 X2 Parent BRI T8, TRV RS H—P BB WIHRL,
URXBEFEERN— SR, B FREALENHSTREASRBOCENIGL, F2£
MRSk, RO

public class ActiveLoadTest

{
public static void main(String[] args)

{
System.out.println(Child.y);
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}

Y5 J& i) ActiveLoadTest, E % Child VilM XK M#HESER y, HF AL T Child #Y
WA, (4T3 Parent FIHILARE .
QO jash2s: Wk RPAT main REUTERRSFBOZRENPIGHRL, IR java 742
17 3CHEY ActiveLoadTest 2,
BT LR 6 fiER, EHRHNEMRAWDER, FLEBENMBEFNBWL,
KFRMESGIAAMEGIH, THAINESTRRFBENGTF, RITKE—F-
O M A KA B H A S SFEORE PR, A EF

public static void main(String[] args)
{
Simple[] simples = new Simple[10];
System.out.println(simples.length);
}

FHEAACHS S new FEHTE T —4 Simple RBI KA, HE T HAEESE Simple 28
IR, B ERESIER, ANEEATHN new REF RS, FLLXERIERANTE
RN PR T —BE S ry bk 25 6] 4byte x 10,

Q 5| HEMHSE BEASSBERNWIG, HE T T

package com.wangwenjun.concurrent.chapter09;
import java.util.Random;

public class GlobalConstants

{
static

{

System.out.println("The GlobalConstants will be initialized.");

}

// EEMEFEF MAX X2 % GlobalConstants B4 #hft, BARELHRFLHH
public final static int MAX = 100;

// BE#A RANDOM R A% &, ERM T ELSE, RAWKHNIELF RBEALER, BhAELXMEFER
RANDOM £ % % GlobalConstants 47 # .
public final static int RANDOM = new Random().nextInt();

}

XEARES, MAX 2—/ 8 final BN HSER, WRE—-HESFE, EHAMR
 H #1757 MAX A2 52 GlobalConstants B ] i51k, BIREHEH static BHiRY, HRE
0 SR AE H A2 1 75 (7] RANDOM M & FECR P14k, 5 RANDOM 27 B 47 Rl L ofi
BOTE R, FERMME., EENBRTEXN KT AN, FEHITIRLE A T HR
TR (R
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9.3 JmE FEER

TEIEAX PHR MR A B B A Z AT, TE RS T X By i 45 2R, ansR
PRASBEHERD 7T 1 45 R BCE A LR AT, IRATE% D TATHRNAEZ G, MERe
REZ MG LR, LIEWE N ARXERZER

package com.wangwenjun.concurrent.chapter09;

public class Singleton

{

/1D

private static int x = 0;
private static int y;
private static Singleton instance = new Singleton();//®

private Singleton()

{
X++;
y++;
}

public static Singleton getInstance()

{

return instance;

}

public static void main(String[] args)

{
Singleton singleton = Singleton.getInstance();
System.out.println(singleton.x);
System.out.println(singleton.y);

}

BT BT R AR R R 20 R RO ABB R ERONAE, fWihss
BRI AW? PiFhh & A —HRSR, IS EAXENIER, TERIMESR
TR —BIHRER

9.3.1 RRINNEHER

AT AR UL, MBS RH class U I i RIBERZIBI N2, REHIZFE
MR BB S EHEWEYN kX P ETe MRS, I B N7 A s — 1%
2K java.lang.Class X4, 1ERVIE %X EHREHIAL, WK 9-2 Fimx,
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IS B
g Classloader 315 I

Y

AHiClass W%

¥

JEIN 2 B B A TR W w2 HE N AE P Y class X4, XF[E]—~> ClassLoader & f, AEFEA
RKYOME T 20, SR BIHENFE R class WRIGATEF—A, BIPLHIE P H T8
ERE N 2RES (B4 +22) SRR RIEER R, (B2 BA BR U2 i 5
Fhor 3k, LLanFRATH LAY R class ZHFHISCHRIER, (HREBRZIMNASH T HJL
FIE
Q BITAsh &4, HaniEa IR ASM AT A4 Bl —2E class, B¢ @S sh A0
java.lang.Proxy AT LAAE B RS A — 3 75 It o

O Ead PG IRE, LR R Z AT Applet /MNEFF, DA RMI i K55,

O 38 3 52 zip SCHFFRAFIS ) —HE i A5 30, Eedn jar, war (HSE, jar Al war £ FH A9
S zip FIFEREAESEE) o

O K S iy R R A 7E SR FERY BLOB F BB,

QB TR AE AR class SO, JF ELhASmaR, LLanfd A Thrift, AVRO S5#82 7] LIZEIEFT
K FEA Schema SUHA: XS N B9 T4 class SO, SRJE AT m#k .

FERNAEX B3 mE 22 maEd B s — 0B, HFAREEANALE L ME
SE T, TERANKEBMEM B G, ML SR X L = 3 6] 575 I 1% B BT 75 B A%
K ETEX T, RIFIE R E MBS, W2 XAESE N7 L6k —1> java.lang.
Class X4, 7EIEBRRAEmEASST, MBS BREA LR, EHENBRERITUAAXT
YERY, HCAnEE R Be B e 7 i fs B Ak, (ER SR MR B B R 2t B7E E
M B Z BT Y o

9.3.2 EHNEEMER

S BERT A4 4 0 =AM AR, A BIRRIE . AN, AR H, &A1
BN R — A1 AR Y B AR

1. IVF

IOIF 7 HE B B R 0 L H R class SCHERY S LT & B N A S 4 /T TVM
FIREESR, HEARSHIAE IVM B BZAMRIE, Y7 HRnEEREASER, N
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2 VerifyError XHE R H B E R EFRE, BRRERIE, A BRREIET RLEF
BW?
(1) BEUESHAE
Q R Z 3k S, SCHER A E AR T, ZEFIRE T XA SRR Z
228, class SUAFHIBEARH T2 0xCAFEBABE,
Q ERBAS, Java FRAZEAR ALY, IVM HTERIFEBAERE AR, kA
R A IDK ZiEH) class Bl A BB BRMA R IVM 3%, ERIEMEES, &
T EZAE YR class XA MRAZERATG HHT IDK Tt i7aHE .
Q AL class SCHFBYF 19 TR R AFFERR SR E ALK INME B, EZREF class B MD5 #§
o (B—RAEHFENBLZT MDS FERRIAZE, MBS R—IMING class
FRRAERFT WA —TRD) o
O HEMWH I ERESFAEANPCHFAERA, N int64,
QB EETHTIHERRR TAFENEBSEIXE BEWEBAE LR,
0O HAfE R
LIRT, IVM X class FHIRAIBAETEA I F i, TR class F1 I ASRIERAS F&HE,
2D HERE IVM SRS H— A 3R, XSO A BAIEFT LAFE class B4
R AT — SRR AN . BENFEWRIEZI 15, U HRIER Y T eEgXFR,
(2) TeEIRAYSIIE
TCHURE M B E ELSE X class B9 F T MHAATIE XA i i8, BAE X alEh T
& class FIT A& TVM ATERIER
QO REXNMRREFAELE, BRESRTHEANED, SBXEMBEOREAE, IE

BB ELAE

0 RERKRTUR T H final BUFIZE, B final B RSRER A HARAIE B
HEERA AR override B o

O REZREENMREK, MREREMER, WACREELINT VKM HHE I ERH
B0 R BT I

D RE T EERNEENE, AR EARR . MR S 5E R R | KR R AE R,
KRR AFH

O HoAthiF SCHE

(3) FHr3IE

Y T XXM RE LSRG, BENF B HET T — P KRIE,
RS BIE R LR e ny, EERRIERFMEGRE, WnERs., 435%,

Q fRIE SR ABRERF A RS A SR ERASHEN FIBELS T E.

Q (RHERE BRI, WA AFSBRGIA, AR B #HATIR G JE R4

Q RIEERERZ], BRIV R R 5 15 S AR HRBE IE B o B AT, HLan7E
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JERR YRR AR R — A BB 5 A, 7R RHEAS B RKRBA T A2
HE
Q HALIGIE,
(4) =5 F%IE
AT, FERMMBS R, B BORAS HATH, eI B B R R
Hi, EENBEARCETFETIET, XEEMAETLREE SR MB R BIARR, R
SHIHKAE, HEZERRERIES 55| RS B | R E 5.
Ol RS 5 | R I 745 BB 2 FR e 28 PR 75 RE RS A b 3R B AR S 2K
QS5 AR, FB. Fik, BEX YA 0L, i eem s A mRA
Tk
O HoAfh,
5| R EIE B 28 T RIEMHT S E IR T, tin, mREANKNFZBEARE
fE, W<l NoSuchFieldError, #5 7k AN FE R Mt NoSuchMethodError 4, FA17E

o FH B S ) e A 2 18 BSR4 57 15 B

2. [E% ,
B—A~class WFTIHREEL T A NRBIE SRS

RO-1 BEFMABNBIABE

&, BT NZENRHRLE, HERSEE, o BimRR MislE
BN B ERRE T, RERNAFSHTEE Byte (byte) 0
FERH, RRTFEOERSUATERNEZ T, - e
FBRERGE, KERRIMLNEEREE — -
ARSI WA R B AN W BAE, RIS - -
YRR Fe HAIR 3R 9-1, Double 0.0D
R B ENIGIERUHEIT Long oL
p{;ublic class LinkedPrepare };0;;2; i::e
private static int a = 10; /11D
private final static int b = 10; /1@

}

Ho b static int a = 10 FEMER M EBRAR 10, TMEWIEE 0, 244 final static int b UL
=10, NH2W? FEH final BHHBHSTE (TEHETBEBHER) AESBEMmEL,

MG, FWRAFEEERBET .

LR T BN A fR B final static int b = 10 ZTEZEHI IR EL javac 24 H value A %,

—A~ ConstantValue B, HEWRTF 10,
3. Rt

FEERM B AN THRIE, W&AZE, BT LIRFHEARSHERT, YREMTH
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WP RSN — SRR R, WIS 5 I, Pl BRE b 34k
%, B0, FRMTENFSEIA, IS T R EET .

public class ClassResolve

{
static Simple simple = new Simple();
public static void main(String[] args)
{
System.out.println(simple);
}
}

7E AL ClassResolve FHE T Simple 28, IRATES BT AIRHE, 7T LB
Fi simple :X~5| F & 1i 18] Simple 28 7] WL JE M K 7, (HRTE class FH PRI AR
AT, ESWHRIRRAHR  BERF, XEBHEMR S5 A, RN ES, B
IR T BRI — L 0T, A R IE A Hb 4R 2 Fr Xt i i HE N FE Y Simple $UESEH, T
Tl /& — Bt ClassResolve S I{E E A Bt :

public static void main(java.lang.String[]);
flags: ACC_PUBLIC, ACC_STATIC
Code:
stack=2, locals=1, args_size=1
0: getstatic #2 // Field java/lang/System.out:Ljava/io/PrintStream;
3: getstatic #3 // Field simple:Lcom/wangwenjun/concurrent/chapter09/
Simple;
6: invokevirtual #4 // Method java/io/PrintStream.println:(Ljava/lang/
Object; )V
9: return
LineNumberTable:
line 15: 0
line 16: 9
LocalVariableTable:
Start Length Slot Name Signature
0 10 0 args [Ljava/lang/String;

static {};
flags: ACC_STATIC
Code:
stack=2, locals=0, args_size=0
0: new #5 // class com/wangwenjun/concurrent/chapter09/Simple
3: dup
4: invokespecial #6 // Method com/wangwenjun/concurrent/chapter09/
Simple."<init>":()V
7: putstatic #3 // Field simple:Lcom/wangwenjun/concurrent/
chapter09/Simple;
10: return
LineNumberTable:
line 11: O
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FEH bl LT getstatic X NHE S FKEL PrintStream, [F]#E getstatic 413% F T3KH Simple,
S8 J5 3T invokevirtual $§ 4% simple 1533 %5 PrintStream { println J5 %%, 155 1769 09 $U4T
WHEF, getstatic BHATZHT, BFH TN
BRIALMYEHLE T, 7 anewarray. checkcast, getfield, getstatic., instanceof. invok-
einterface. invokespecial. invokestatic. invokevirtual, multianewarray. new. putfield.
putstatic 3% 13 MEVERFS 5| T IS8 & Z 00, AU A RS AT 17 1R A o
AT R E BRI O . B, BN OO X SR AT Y, o N X R B
it H ) CONSTANT Class_info, CONSTANT Fieldref info, Constant Methodref info Ffl
Constant_InterfaceMethodred info i3 PUFRZE A &,
(1) REZEOBT
O B FET SRS H A Simple, AE—NEAZRE, MZEMBRLRES, T2
Simple ZKRYINZEL, RIFETFESD A 2SMEN B
O 4Rk Simple & —PEUHER, W BIHIATESERXS Simple FMER, RFEZLE B
Pl Az L — BB AR RIZ B B N 5, IF HAEHE WAE TP P RE— R i 42 i b bk 25
[E] Ep AT
O ERBEONMBTERZE, BFEHTHSTIHNEIE,
(2) FERRIBEMT
JIEFBIENT, BT VR AT U ) 2B B2 O B, e TRk AR B A A
WRZFBORFE, B0 MR, Mo =%, AEHET T E AT,
O SR Simple 84 S A& AN FEB, WEHBRRBXNFEMTIH, HRBENZFE
BT Jm WA R #EA T2 4
O 4R Simple R ARFAEZ T B, WSRIBAAXCR B T L, BRAEIEFEOH
FB, WRBIRFLERE], [FRERRZAR AT R B 0 F B T I I Ead
Q 4028 Simple KA FB, —HERE| T LJEH java.lang.Object IR ZH A, MFER
ERRM, WA EHETEMEYT, B H NoSuchFieldError % .
XM T FRINF2ES TRRWFBRZEREAMER, F KRB FEEY
FEOLEE IR E T
(3) 275 &R
RKITEMBEATTER AR, 207 km LR 22T A, W0 ks miEs
A AHNE 1Y S RS Ak 7R A BRI AT IR A o
O EFEETERT LM class_index FRF|H Simple 2 —MEOMAR—2, WEHE
1R [EEEIR
O 7£ Simple K ERETA HEHMABM AR TEZ LS80k, WRE, NEER
X ASTTERGIE, SN EEk SN FArR,
O R RAK PR A R B, W EREAEIR KM, 2F S H NoSuchMethodError



154 < %4> Java ClassLoader

FH o

O QR7E YRR E XL P RA T MERF - E, BREE—-TMmEE, N
24l AbstractMethodError X /M 554 o

FEA R AR e B T R & A RS

(4) BOB R

BEOAMUATLAE L5k, B F] DAGkR A4 1

O 7E 0 EF & class_index FRF| Y Simple E—MKMAR—MHED, MEEH
R EHER, Fo R QR O RFTEWNRBIN LR R, XHEA
A 7E 8 B it AT E A Constant_Methodref info #1 Constant_InterfaceMethodred
info I [RIAYZEHL,

O BETFORMA R RN LT, ATm ENER, HERHRBNE, 5
F L) H NoSuchMethodError 5% o

9.3.3 ZRAYIIRMUMER

ZHTREEXE, AFRATEMMBLNE, KW RN B Z2ENRMBEE
FRIRE— OB, TERIRIL Y B B B M — 4 FE B R IIT <clinit>() TERN S E
(clinit 2 class initialize Bj T JL N FRHIEE ) 7E <clinit>() F¥EH A HETEHSHIR T
EHMNE, WEAERTFHRE BEHEREEE.

<clinit>() FEREFRENBEAERN, CHREREELEEEET class XLHEF T,
<clinit>() FAT T A LXEENRENEMERSBENROPATRG, HRiFFBENITZ
F AT IE R IR SR Y BUIF BT B Y (<clinit>() R REWPRIEIIUF R, K TFIRFHE
KIS ERBHE ZWARITHANNE) . FIFEEBN—SE, BNEATEGEX
EEMFHRSTERITRE, ERENREMEHETYIR., mE 9-3 fix, #ARESF X x K
Vila) Jo ikl it i

B 9-3 FERFASARDIAFXS x BRI i 4 i

53 4b <clinit>() Fik 5RMEE REE AR, EARERRNFMALRNWESR, £
LS BIER R <clinit>() FEEREIIT, BHLRENHSLRLEEERANLRE,
ABIRIBNT
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package com.wangwenjun.concurrent.chapter09;

public class ClassInit

{

}

/1 REFHFHAEE value
static class Parent
{

static int value = 10;

static

{

value = 20;
}

}

/] FRERAXENBATENECHBIRERE
static class Child extends Parent
{

static int i = value;

}

public static void main(String[] args)

{
System.out.println(Child.i);

}

eSS IE=ANEES

\7
0.0

TR AR SR 20, AR 10, BRACER <clinit>() FEM AR T HAT.
BARUL Java FR ik ae &5 B class 4 A <clinit>() Hik, BERZITEHFABKRE BESE
B, PSSR BE B SR, B AR, IA BB 4 <clinit>() 77k
MAEE T, EOHREIREMRIM, BT8O RERGEE LHASRBE, Fik A 48E0%h
A7 BBV R BRI A 2 A A, <clinit>() ¥k o
<clinit>() ik BAREH LR, HREE R R VLT, 30 itk T30
Wt Z ST XA, MRE S ANLBRBVIRX AT, BASAL5RER
LAEENE? FATRE T MmN A6 F

package com.wangwenjun.concurrent.chapter09;

import java.util.concurrent.TimeUnit;
import java.util.stream.IntStream;

public class ClassInit

{

static

{
try

{

155
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System.out.println("The ClassInit static code block will be invoke.");
TimeUnit.MINUTES.sleep(10);
} catch (InterruptedException e)

{
e.printStackTrace();

}
}

public static void main(String[] args)

{
IntStream.range(0, 5)
.forEach(i -> new Thread(ClassInit::new));

Y
BAT LIRS, R ZBRIER—mE, REEA — BRI TR SABEI RN A,
I SRS HAU R SBEHAT—IR, IVMARIE T <clinit>() J7IETE S A BRI PATIRGE T 1Y

B8 SC, HIE R, R A Holder 97 202 — MR R BIT T R (KBRS
14 ELHTHAMINR)

9.4 INFLEAGS

T, ZHRAEHEF A TR SRR A4y, BEE JVM AR
T, Hor—q il e AWk, (R AARYE, Jimiid it 2algs — i
SRR N ER . AR % 4 L R R MBI AR X AR R AR R AT, ANER 10 TITF R AT
Bk AGRFESEIR I BE, TR ClassLoader XN 2EHEFT AN AT S A PHE o

AR HIE T RAEE 9.3 WL T AIRAERUE R AR, AT AT 5 > MR
I A —ERERE—T

private static int x = 0;

private static int y;
private static Singleton instance = new Singleton();

TR B SRR, B — AR HR IR T TR R B A6 -

x =0, y = 0, instance=null

T Bk AT AR, RB IR B, BRI B4 O R — AN AR R T IE A Y
H, WEEHIT <clinit>() 7M.

x = 0, y=0, instance = new Singleton()

7E new Singleton ARG S PAT AN 1 pR B, T ZEF i s B P 43 %) x F1y #1477 A
L RS R R .
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x=1,y=1

TN FRB BT Z 5 AR PP i -

private static Singleton instance = new Singleton();
private static int x = 0;
private static int y;

TEZEREB B I AR, B AR AR T 1A R A HR 1
instance=null, x = 0, y = 0
TERMIBIIRIL B, TEN TR TP RS B TSR 0 EM e, &k

ZiEA instance HYHIE BRECT (15 RECHLSETE class FOUAMNIH B4, init() 2> T —A
class BIHTZR ), FUAT5E instance IHTE R )G, & S EMETT .

instance=Singleton@3£f99bd52, x = 1, y = 1
RIG, A xwate, BT x A BT RE, Kt o AR AT E N ER I, W

y T B SRR IRE, e IE RBP4 B E 0t 2 BT IR B IE A AR, R EE R X &
AR«

instance=Singleton@3f99bd52, x = 0, y = 1
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JVM Z510Zk=%

Ji B, AR A TR BIRTE, X TFEE— class, #TEHMEAE
FIZEIN 25 A AR B i 3 A VM e —H:, Xt R ST, X Tsiri e
MR XHF &R, FERSCRRAMEEE, EM—ADX R class 7E JVM H R FE7EME— /)
—{5, HLAN String.class, Object.class FEHENFF LR X 5 & 2 ME— /Y, [HEABELXS
o FRAR A TRAT B B LEIZRTE TVM P RRE RS . ARBERA VG ETF K FE M B, @it se
AR A 7 2R SC TN E A% O FIR R 4G

10.1  JVM W = KRIShiEkss

VM AEATREE T =R E R ZMERES, RRBZMER 050 AR 2 EE JvM
WHEZH, I EHENZEFHEETELZTHILEH, mE 10-1 FrR.

BootStrap ClassLoader

| Cissoncr

Custdﬁ{(\:lass‘Ldéaérﬂ‘l' | "Cust'om'(iit_as‘éli-oédéév

Custom ClassLoaderB

B 10-1  ZEmERAR A AL Z L]

‘Custom ClassLoaderA
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10.1.1  REMEBEENA
RN A XFRA Bootstrap ZEINEAS, XL MBAR B ATZ ML, HEBEAEMRL
e, M CHREN, FBEATFTEMVZOIRERME, A javalang R
FHAR M ZRAS FT N ER A, 7T LLE T -Xbootclasspath H 45 E MR INAR LS BER, ] LIl RS
JRPERAFHIGHT IVM BIARINZAFER IR T WL W5 R, A~ BIRAS ANy B 10-1 Fim o
KEFH10-1  RMFLEFNIK BootStrapClassLoader.java

package com.wangwenjun.concurrent.chapterlO;

public class BootStrapClassLoader
{
public static void main(String[] args)
{
System.out.println("Bootstrap:" +
String.class.getClassLoader());
System.out.println(System.getProperty("sun.boot.class.path"));

}
}

LR E T R s, HA String.class RIZSINER £ RN 2%, B
HARERBAR G A, FHibkE R null, AR INZER#S F77E 59 028 8542 7] LL#E 32 sun.boot.
class.path X R4 B MR

Bootstrap:null

:\Program Files\Java\jdkl.
:\Program Files\Java\jdkl.
:\Program Files\Java\jdkl.
:\Program Files\Java\jdkl.
:\Program Files\Java\jdkl.
:\Program Files\Java\jdkl.
:\Program Files\Java\jdkl.
:\Program Files\Java\jdkl.

.0_40\jre\lib\resources. jar;
.0_40\jre\lib\rt.jar;
.0_40\jre\lib\sunrsasign. jar;
.0_40\jre\lib\jsse.jar;
.0_40\jre\lib\jce.jar;
.0_40\jre\lib\charsets.jar;
.0_40\jre\lib\jfr.jar;
.0_40\jre\classes

O UYUuuUuuuuouuouo
© 0 0 0 O 0 W ©

10.1.2 ¥ ESEINEEENE

T REMEBAF SNBSS 2R, ©EZH TN JAVA_HOME T #J jre\lb\ext T
HRBEmAAEE, P RISIMEBL R b4 Java 155 LHH, BJ2 java.lang. URLClassLoader
MIF2K, B2 2 sun.misc.Launcher$ExtClassLoader, ¥ JBIEhN £ #5502k i 25 2
Al LU R G M java.ext.dirs $775, ABCASAITE R 10-2 FiR,

KEBiFR 10-2 FREHIF[MK ExtClassLoader.java

package com.wangwenjun.concurrent.chapterl0;

public class ExtClassLoader
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{
public static void main(String[] args)
{
System.out.println(System.getProperty("Jjava.ext.dirs"));
}
}

BAT LR S B R A A B IR A A, R anr

D:\Program Files\Java\jdk1.8.0_40\jre\lib\ext;
C:\Windows\Sun\Java\lib\ext

BARIRAL AT LIS H O 2T jar (0, BN RIS TR KR, IR
WRMTTMBIRITHR R, WMEH AT —A jar &, HAB—1 Hello.class, S5
BEEY BB mBgEZ T, AT

public static void main(String[] args)
throws ClassNotFoundException

{

Class<?> helloClass = Class.forName("Hello");
System.out.println(helloClass.getClassLoader());
}

BATRRF 2 Z I Hello XA Class 2 MEAS Y REMEAT, Wi .

sun.misc.Launcher$ExtClassLoader@3a71f4dd

10.1.3 RGFEMNEFERNA

RERMEB AR —F W WA ss, HATME classpath FREFERE. RIE
PATIE FF & B BHESI AR =07 jar i1, RERMBERNLZMBER Y REMES,
BB W H o IR B SCIN B RS, RIS N8 pE 2 — M8 1T -classpath
B -cp t65E, RIFEWAT LIE T & 558 M java.class.path BEATIREL, 7~ BIACHS I35 B2 10-3
F7R o

REGFE 10-3  BEZEFEMEFEFNGR ApplicationClassLoader.java

package com.wangwenjun.concurrent.chapterl0;

public class ApplicationClassLoader
{
public static void main(String[] args)
{
System.out.println(System.getProperty("java.class.path"));
System.out.println(ApplicationClassLoader.class.getClassLoader());
}
}




103 JVMEMEEE < 161

JDK B T4t LR = KRN BERIMBARZ 4, ARG EAN BT NY E,
Wt R B & SCmERAS, RETFFHETE G T A CMB/IT LB TREMERNERS,
b4 OSGI, Tomcat FA AR . 76 10.2 T, IRATEIELIN G A F & X8 imakas,
DA B VR4 AT 28 AR S ZEFEAIL i 4515 A8

10.2  HEXFmEE

FEAFH, AT R MRE 7200 A & SCRZEMERAS, i A 19 B & S #8440 2
ClassLoader f#) B #7288 & [A] $% 728, java.lang.ClassLoader & — £ 2%, & B I 1%
HBIT¥E, BIEF findClass J¥k, WL, B4 Class 3 AE K F%
ARBARES AN

protected Class<?> findClass(String name) throws ClassNotFoundException {

throw new ClassNotFoundException(name);

}

10.2.1 BENENEEE, ORHR

AT, RAOTHE X —/NH 88 ClassLoader, SRJ5 8 FIZ N2 28m 2k — AN 4 24 10
%, AEURL TS B 10-4 FR .

RAZFER 10-4 HBHENXFEIEEE MyClassLoader.java

package com.wangwenjun.concurrent.chapterl0;

import java.io.ByteArrayOutputStream;
import java.io.IOException;

import java.nio.file.Files;

import java.nio.file.Path;

import java.nio.file.Paths;

/7 BEXEm#E B LA ClassLoader W E R HF A # T %
public class MyClassLoader extends ClassLoader
{
/] EXBAE class FHREE
private final static Path DEFAULT_CLASS_DIR = Paths.get("G:",
"classloaderl");

private final Path classDir;

/] R BN class ¥ 42
public MyClassLoader()

{
super();
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this.classDir = DEFAULT CLASS_DIR;

/] RN E AW class B2
public MyClassLoader (String classDir)
{
super () ;
this.classDir = Paths.get(classDir);

/1 %% class BEMER, HEXEMEH
public MyClassLoader(String classDir, ClassLoader parent)
{
super (parent);
this.classDir = Paths.get(classDir);

// EER %W findClass Hik, XREXEENI R

@override

protected Class<?> findClass(String name)
throws ClassNotFoundException

// EB class t Z 3 F #
byte[] classBytes = this.readClassBytes(name);
// BN null, RERHZEEMAEL, W E classNotFoundException # %
if (null == classBytes || classBytes.length == 0)
{

throw new ClassNotFoundException("Can not load the class " + name);

// ¥ defineClass # =& X class
return this.defineClass(name, classBytes, 0, classBytes.length);

// ¥ class XHENAF
private byte[] readClassBytes(String name)
throws ClassNotFoundException

/1 ¥4 5 TR A $e el M B2 0 TR AF
String classPath = name.replace(".", "/");
Path classFullPath = classDir.resolve(Paths.get(classPath + ".class"));
if (!classFullPath.toFile().exists())
throw new ClassNotFoundException("The class " + name + " not

found.");
try (ByteArrayOutputStream baos = new ByteArrayOutputStream())
{

Files.copy(classFullPath, baos);

return baos.toByteArray();
} catch (IOException e)
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throw new ClassNotFoundException("load the class " + name + " occur
error.", e);

}

@override
public String toString()
{
return "My ClassLoader";
}
}

2RI T — N HEH B A EE FRERLAY ClassLoader, JLANSCHEAHE T EREL 2T
bR, S— M pR B R BN SO R AR, 55 AN PR B 1R AR 38 A8 — 1 8 RO G
FH, B=008E REUR T W] LIS e W B R LIME AT LU IR N AR 1 AN A

FEFATE CHZ kA, K2R 2 A R S 2 AR E S findClass 5
B, SRJEEEH class SCAF R 5 8%, 55 A ClassLoader 9 defineClass 77 ¥ X7 class
FERLT R o

FEFF IR FHFRATE LY ClassLoader Z A, AL F7ZEFHIRIA—T . HFH—, XF
KB EgX, —BRIERTRINEEZEPIT javalang. String X FEHIAR, (HREH BT
EARHBR RS, ERANEES; 2RERE W T ILMEL,

Q java.lang.String: 14 . 254

0 javax.swing.JSpinnerSDefaultEditor: 2145 . 2844 $ PN#FE

Q java.security.KeyStore$Builder$FileBuilder$1 : fl4% . 2KZ S NIIK S NIHLSE L

AR

O java.net.URLClassLoader$3$1: 345 . 2545 § EA NI § B4 N

5T BRI A /& defineClass J7¥5, %7 #0958 8 7 B4 iR /2 defineClass ( String
name, byte[] b, int off, int len), H ', FE—-NREE LKA T, —MK5 findClass 7 ¥
R RIF BN AT B TANE class U I 7080, XMIORHMERRAR; =14
RFIHANMBE; FHUSERMiBREIFHIEZMEKE byte £, KEBE—T, L
FmEE e, - B mER B REFE class WFTRGEER, BARITKEEANFHHR
5 B34 defineClass FIEASAT TS, Rft Ak 2 M e i 2 bt (m s & 2B B ?
JREZE R class FHT AR —E B M — class X IRER, AAIRERK AMER, W
A RERARBEN T XNEAR, BT, —MFEWEAEPIRE TR LA class FIFTT
(ISP

T, TEHRNE -AEEARET, #AE XM ClassLoader X H BT MR, RELWE
H10-5 Fi7R .
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KRALiE L 10-5 HelloWorld.java

package com.wangwenjun.concurrent.chapterl0;

public class HelloWorld

{
static
{
System.out.println("Hello World Class is Initialized.");
}
public String welcome()
{
return "Hello World";
}
}

Java SCHERIRZ G, 4 class U E B BIRARE A H 3%, LN W HIFE 1 2B K
A8 T Gi\classloaderl H 5%, [FH}#E #1247 By class path P fij B # HelloWorld iX
A class, SRR FH B4 02 46 LT R R85, I8 4 ML 1% 3% HelloWorld java t— 3 M Bx, 75 U
HelloWorld K24 R G ISR AR R, X f FRIMEAF 0B HEIH T 280, RTHEHE
ML FERE TR 3 R AT iR A4

ClassLoader & X IF T, THEIMEBAIMAERLE T, FRATAT LA 5 0 H# AT — T
i, WA QnE 5 10-6 FR

KLiE5# 10-6 ik MyClassLoader.java

package com.wangwenjun.concurrent.chapterl0;

import java.lang.reflect.InvocationTargetException;
import java.lang.reflect.Method;
public class MyClassLoaderTest

{
public static void main(String[] args)
throws ClassNotFoundException,
IllegalAccessException,
InstantiationException, NoSuchMethodException,
InvecationTargetException
{

// B ¥ —/~ MyClassLoader

MyClassLoader classLoader = new MyClassLoader();

// 1l MyClassLoader #n# HelloWorld

Class<?> aClass = classLoader
.loadClass("com.wangwenjun.concurrent.chapterl0.HelloWorld");

System.out.println(aClass.getClassLoader());

11O EE
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Object helloWorld = aClass.newInstance();
System.out.println(helloWorld);

Method welcomeMethod = aClass.getMethod("welcome");

String result = (String) welcomeMethod.invoke(helloWorld);
System.out.println("Result:" + result);

}

WRBA R AR A, TRJT 22 IE W HH S A LA Bkt S ey — A g, AR A Hh
HERHOL T A MRS IR S R, B aClass BT INEIE Bt T2 1 8
{HJZ HelloWorld M S HIF A 1BV 1, IR R 6 2RI #4% loadClass A2 &
BeEW EWiiate, B REPAT T R ek Bme, X — AT EBEE T,

10.2.2 NERITHFFEANE

T T W A SRR Z SR, AR — T 20 48 4% f 3 A L ——
NGEZACHLE], A IR AR R B ICHLE . 4 — B ER Y H T loadClass ZJ5, B
RS E B AR, T2 S5 38 28 2417 80 204 9 A I 2848 22 4k hn 488 1 39 45 T90 2 1 2
AAr, R R T BT ER, X R A ATE 10.2.1 75 SR ¥ HelloWorld.java F1
HelloWorld.class Bk A0 JE R, 8] 10-2 B/R T 248 BB

R NS

/’
B3

ZHE
B

Zit

R SR #m

ClassNotFound |
B 10-2  Z8hmaRas A ZHEHLH

TEFF 4R 53 BT loadClass YRS Z /T, 5 KFEEH AR, HFIRATIL HelloWorld.class
PRGN EINER, FFLAMER T HelloWorld fAHSESCHE, FRAH 4 I 7T AR FIMER XL
AJ LM F MyClassLoader X} HelloWorld #47fil#k M7 SKBEAMREG A BE, WA 10-7 B

HRAEBEE 10-7 JDK ClassLoader JEFS & B '

public Class<?> loadClass(String name) throws ClassNotFoundException
{

loadClass

return loadClass(name, false);
}
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protected Class<?> loadClass(String name, boolean resolve)
throws ClassNotFoundException
{
synchronized (getClassLoadingLock(name)) {
// First, check if the class has already been loaded
Class<?> c¢ = findLoadedClass(name);
if (¢ == null) {
long t0 = System.nanoTime();
try {
if (parent != null) {
c = parent.loadClass(name, false);
} else {
c = findBootstrapClassOrNull (name);
}
} catch (ClassNotFoundException e) {
// ClassNotFoundException thrown if class not found
// from the non-null parent class loader
}
if (¢ == null) {
// If still not found, then invoke findClass in order
// to find the class.
long tl = System.nanoTime();
c = findClass(name);
// this is the defining class loader; record the stats

sun.misc.PerfCounter.getParentDelegationTime().addTime(tl - t0);

sun.misc.PerfCounter.getFindClassTime().addElapsedTimeFrom(tl);
sun.misc.PerfCounter.getFindClasses().increment();

}
}
if (resolve) {
resolveClass(c);
}

return c;

RIS B Bt 2 java.lang.ClassLoader A loadClass (name) # loadClass ( name,
resolve) 771, BT loadClass (name) & FHZE loadClass (name, false), FEIMFKANIE SR
BEEET,

O MW YETRMBERNEMBREFPRFELN 2B R ZENEEEERSE, WRFE

N EER [,
O 05 YRR AR AR 2N 2R 2%, W3R A 26N 2 25 A0 loadClass (name, false) J7i%EXf
HHFT

QW ST NS A AAE SN , T B A FAR SN 2as X ST In 2
O 405 M AT M BT AL N AR ER A LI 3 class, W) 223 2 RIS A0 2% A9
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findClass J7 0 HftATIn#k, 2om ks 2 A1 A € USSR HEEEN .
O R ARIEPRIN AL, W — Lo RERR STt o
Q 1 F loadClass #§ % T resolve 4 false, T UAANSHHATIERE B GRSEAT, X
R RE T AT Adiad SN Eas g2t A& BRI AR 1L
SHT5E T loadClass 7 ik I BATiIE 2, F45 & X BIEHHI M B m AR B, #HEE
HDZ N AL ZHEHLE A — A FRBVE W AT, [ 30 A I G B 9 [l 8, 4] 7 S A Bk
HelloWorld.class SC4 1% 0 F {# | MyClassLoader TMiASJ& 2 402828 25 #£4T HelloWorld #)
n#, A AE PR IT AT LSRR
O - XN REL RELEMES, HEEY RAIMMBAFEN MyClassLoader FJAZ AN
Boaw, AT .
ClassLoader extClassLoader = MyClassLoaderTest.class.getClassLoader().
getParent();
MyClassLoader classLoader = new MyClassLoader("G:\\classloaderl",extClassLoader);
Class<?> aClass = classLoader.loadClass("com.wangwenjun.concurrent.chapterl0.
HelloWorld");

System.out.println(aClass);
System.out.println(aClass.getClassLoader());

B 634138 i MyClassLoaderTest.class 3R RGN EAN, REHERMATLEMELR
AN AR Y A4S, H AN MyClassLoader FSCZEfMELAS , XAE—k, #Rjn
A Y BN LS E T EXT Go\\classloader] R HI2E T AT INER, AARMRMELL T
MyClassLoader X} HelloWorld #F47n# T, XFhJ7=0ts 27850 FI H T 2845 5 ZHEHL 6
B RF I

Q 55 —Fp 7 & 7E # & MyClassLoader A9 B {5 48 & HAC KR IN#& 28 4 null, 7~ G4 HS

W

MyClassLoader classLoader = new MyClassLoader("G:\\classloaderl",null);
Class<?> aClass = classLoader.loadClass("com.wangwenjun.concurrent.
chapter10.HelloWorld");

System.out.println(aClass);
System.out.println(aClass.getClassLoader());

MRYEXS loadClass J5 ¥ M IRRS /4, HATEAERA XL MBAF T T, SEHBEGEHR
INERAR X Z AT N, REIR, HelloWorld FEARMARAR MR KA T R IR BIA, AP
2E BRI RS 45 M AT IN A aR AT 1 o

10.2.3 FEIASGEZITHLE

T 10.2.2 5% loadClass JEFS B 4T, AT LA H L ZFEHLH B EE L2
Fi loadClass SR#E i (Y, A LAHMEIRANIT EFTBEX P AGEZRFLAALE, H 40 HelloWorld X
PMEMBEAFEE L RIS A T mE . BRTE 1022 FRNGEH THFpERT
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%, (HRRBAYES R ZEd ApplicationClassLoader [ 5 528y, HHEA #R—Z 20
ZHE, A A INE AT LAGE X A SR B AR e 7

(AR EM— 2, IDK AW BCEZFEALHIIFIE— RS AR AL, B IF R A G
JE AT DA HHEAT R IE & FEREIR X AR ALY, L R AT B AR P 47 I AT AR
HAER TS, AR LIRS B RTHE TR Tiee, Xt RIEATH BLAIRE . A
TRE B S B R N FOZAE T A Class BYZEIMEf, HESE MBS 2R LIHEIE,
RBIRBATICEXT IVM =K B8 T sk, 3071 R G Mt B e LR 68
33— A

FRATET A3 a5k 1 I A2 ZFEML A A 7 2R SE PN HelloWorld 2R A0 M #R, AT B AE T
A2 e M BRSO, 75 B 10-8 i) AURS Al MyClassLoader 3E % 2881, RN 17— 14
loadClass ¥k M S 378, 380 DL E 447K MyClassLoader &5 HH loadClass J7ik.

#3558 10-8 BrokerDelegateClassLoader.java

package com.wangwenjun.concurrent.chapterl0;

import java.io.ByteArrayOutputStream;
import java.io.IOException;
import java.nio.file.Files;
import java.nio.file.Path;
import java.nio.file.Paths;

public class BrokerDelegateClassLoader extends ClassLoader

{

o BHRA

@Override

protected Class<?> loadClass(String name, boolean resolve)
throws ClassNotFoundException

{
/1 @©
synchronized (getClassLoadingLock(name))
{
/1@
Class<?> klass = findLoadedClass(name);
/11 ®
if (klass == null)
{
/1@
if (name.startsWith("java.") || name.startsWith("javax"))
{
try
{

klass = getSystemClassLoader().loadClass(name);
} catch (Exception e)
{

//ignore

}
} else
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/1 ®
try
{
klass = this.findClass(name);
} catch (ClassNotFoundException e)
{
//ignore
}
/1 ®
if (klass == null)
{
if (getParent() != null)
{
klass = getParent().loadClass(name);
} else
{
klass = getSystemClassLoader().loadClass(name);

}

}
}

/1@
if (null == klass)
{
throw new ClassNotFoundException("The class " + name + " not
found.");
}
if (resolve)
{
resolveClass(klass);
}
return klass;
}
}
}
15 LR AR

ORER M R A FITMB, WIREG—DEEZSLBREL T R —R.

QRN NBEM BT EF ZRER LM, RN EER E

C@FE A A NI, M T EX HIATE UM, WIRE M 2R L java Fl
javax JF3k, W EBEZRFEA RG ISR HHTT I

OURLEAR LA java H javax }F%k,»ﬂﬂ%?ﬁiﬁﬁ%ﬁﬁ]Eﬂﬁ%ﬁ(ﬂ@é@ﬂﬂ%ﬁﬂ%*?ﬂuiﬁo

©#F B & XA HBA XTI, MR LA A BT Ik # R
G INBARHEATINE

QA TR ERZ G, WRERTCEXSRIIT I, W H TR R 7% .
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T, ZIFATH BrokerDelegateClassLoader B 22 5E i, 1# B X} HelloWorld #1710
0] LU FAE TR SO B HelloWorld, BESRFRATTAT LASE £ 3 P 4T 8% AE = FE 09 5 =tk
ek, MARATRSE T LUE AR B 2 L2 — > String 24 B Z TR
SEA—B class WB? SE T LMERIEE —T, WATER PRSI HH#AITRIE,

10.2.4 ZRNNEHEEGRETE. BiTIHE. ENEHEE

1. RINEEEPEZTE
B—A IR AR L HIERE & B A S, A4 2 A 2O 8% R B A0 m 8 4%
PR, BRITERE 2R 28 TP [ —> class # 2 — T K, FEmEssaS =S EE T
EH10-9 iR,
XFGE#E 10-9 NameSpace.java

package com.wangwenjun.concurrent.chapterl0;
public class NameSpace

{
public static void main(String[] args)
throws ClassNotFoundException
{
/! FBRGEREE
ClassLoader classLoader = NameSpace.class.getClassLoader();
Class<?> aClass = classLoader.loadClass("com.wangwenjun.concurrent.
chapterl0.Test");
Class<?> bClass = classLoader.loadClass("com.wangwenjun.concurrent.

chapterl0.Test");
System.out.println(aClass.hashCode());
System.out.println(bClass.hashCode());
System.out.println(aClass == bClass);

}

BT RS, A8 load /DK Test, MRENK: S K BT ZF—1 class T4,
XMEEFERATEARS 0.1 TR, R8s NEERINE 10-3 fim.

& 10-3

HR, HRARFZEMES, &R EMBROARLEG], EmMBFR— class,
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W 27 HE NAE AN T ik X = 24 class USSR,
(1) KEZEMEEEMEE—1 class

public static void main(String[] args)
throws ClassNotFoundException

MyClassLoader classLoaderl = new MyClassLoader("G:\\classloaderl", null);
BrokenDelegateClassLoader classLoader2 = new BrokenDelegateClassLoader("G:\\
classloaderl", null);
Class<?> aClass = classLoaderl.loadClass("com.wangwenjun.concurrent.
chapterl0.Test");
Class<?> bClass
chapterl10.Test");
System.out.println(aClass.getClassLoader());
System.out.println(bClass.getClassLoader());
System.out.println(aClass.hashCode());
System.out.println(bClass.hashCode());
System.out.println(aClass == bClass);

classLoader2.loadClass("com.wangwenjun.concurrent.

}

P RS B 45 R B, aClass F1 bClass A& [F]— class 5L,
(2) HERZEMEEINEH R — class

public static void main(String[] args)
throws ClassNotFoundException

{
MyClassLoader classLoaderl = new MyClassLoader("G:\\classloaderl", null);
MyClassLoader classLoader2 = new MyClassLoader("G:\\classloaderl", null);
Class<?> aClass = classLoaderl.loadClass("com.wangwenjun.concurrent.
chapterl0.Test");
Class<?> bClass = classLoader2.loadClass("com.wangwenjun.concurrent.

chapterl0.Test");
System.out.println(aClass.getClassLoader());
System.out.println(bClass.getClassLoader());
System.out.println(aClass.hashCode());
System.out.println(bClass.hashCode());
System.out.println(aClass == bClass);

}

EFFRE R E /R, aClass il bClass A& Fl—1 class 3L
FATHE 4 IDK T ClassLoader BIAESEIHEACHE, EARUNT .

protected Class<?> loadClass(String name, boolean resolve)
throws ClassNotFoundException

synchronized (getClassLoadingLock(name)) {
// First, check if the class has already been loaded
Class<?> ¢ = findLoadedClass(name);
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protected final Class<?> findLoadedClass(String name) {
if (!checkName(name))
return null;
return findLoadedClassO (name);

}

private native final Class<?> findLoadedClassO(String name);

TERMEAR AT R MBI R, HRSBIMBICREMHERGFT, EFZLLERD
I T, WREKPMRL T, MASEZME, KSR E R, &
10-4 J2[Al—A> class #{A A2 N #A% N8R 2 )5 B AF Ol o

| 10-4  AH[EIH) class #%AS[E A ClassLoader fIN#EJG &%t 2 class L4

LR MBAR B WM T HZ)E, F— class L6 HAETE IVM HFHE— 1 X FE
B UL R AN =Y, SRR Y VR % 2 R —A class SEBITE R — AN 28 4R 48 i 44 25 (] 2
TEME— .

2. 1IB1THE

RIMERS B IHEEE S5 - RiEE— 0%, GHERERTHLSE, Pk
AL T RIBEB IR class 5l rh%E, HAERBIEEMIEN, BAMBAMNR T HM 2R E
HRo TEIVM B1TRT class &F — B THAL, B47 A2 Hr 2800 20 8% 1Y 4y 24 25 (8] Fl 26
B4 PR E 22 FRFE R ZL80RY , FRn Test (3TN R «

BootstrapClassLoader.ExtClassLoader.AppClassloader.MyClassLoader.com.wangwenjun.
concurrent.chapterl10.Test

IXREA A U4 R RE S T e e M 25 % 18, 7E java.lang.String W AAFE AL AT LI 7
% void getChars ( char[] varl, int var2), java.lang £l LASME class J& Tok B4 X Hoim) () .
B P A H © & X — 2 java.lang.HackString, - H i H & XK InERAF TN, 2
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X177 getChars 77, T java.lang.HackString Fl java.lang.String 42 i A [a] (19 26 Jin 28k #% 1
ImEm, eNMA & AARRMETT A, B HackString J& JG74 Vi [A) java.lang.String fY
£ AT L5 A B 53 28 HE Y o

3. ¥9RdNNEL=S

M FZITI R AETE, JVM BLE T AR B2 17 BT 5920 It 22 8] & AR ) RASEFT 35 a)
B, AARBRT, RN ARANTET LT ] LLJi1a] java.lang 3T A928087 AR ¥ A
Fr2E iR, IRATAE java.lang LI HAR MR HEATINER Y, WA & MR 7 2 28 =
T KR — e R LB AT IR, A AFRATERF P RESE new Object() ZK# new
String() %L R Y java.lang £ T fYIEWE?

T B E A B A B AR X — K, AT T — AN BT s AR, R —A
G H 5% G:\classloader2, FHTFFFIRATGMIESG 1) class S0/, RSN 2 10-10 FTR

K #g;%EH8 10-10 SimpleClass.java

package com.wangwenjun.concurrent.chapterl0;

import java.util.ArrayList;
import java.util.List;

public class SimpleClass
{
// % simpleClass ¥ 1# f byte[ ]
private static byte[] buffer = new byte[8];

// # simpleClass ¥ 1{# /il String
private static String str = "";

// % simpleClass ¥ {# /i List
private static List<String> list = new ArrayList<>();

static

{
buffer[0] = (byte) 1;
str = "Simple";
list.add("element");
System.out.println(buffer([0]);
System.out.println(str);
System.out.println(list.get(0));

}

%1% SimpleClass.java 34, ¥ SimpleClass.class & il %] G:\\classloader2 H#2ZF, 7E
SimpleClass H', FA11i[7] T java.lang.String. java.utils.List Ll ) java.lang.Object 252, x4t
REAFAET rtjar 0T, 7 IVM Ji3 Bl i 3k 26 28 2 AR N A8 AT 3R 0 . F 1 (6 FH AT SC
HREIEE Y BrokerDelegateClassLoader X SimpleClass #EA7NZE, CAL 4035 28 10-11 iR .
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A5 # 10-11  LoadSimpleClass.java

package com.wangwenjun.concurrent.chapterl0;

public class LoadSimpleClass
{
public static void main(String[] args) throws ClassNotFoundException,
IllegalAccessException, InstantiationException
{
BrokerDelegateClassLoader classLoader = new BrokerDelegateClassLoader
("G\\classloader2");
Class<?> aClass = classLoader.loadClass("com.wangwenjun.concurrent.
chapterl10.SimpleClass");
System.out.println(classLoader.getParent());
aClass.newInstance();

}

7 EHE AR FH, SimpleClass J& i AT A & LAY ClassLoader MZLRY, {H2HAEE ]
IR B ZE TR F A2, Han String, FEIRATRHT— T IEA,

F— KA LT ClassLoader FMERZ S5, TEBIALHERSH XTI A Class 5L, a0k
FAZE C MRS CLnEk, A CLBBAR R C AR mE LS. TVM & —A3m
WA T — N2, ZHIRAPIC T TR RIS BAE R G ISMBEE A class, ZEMM
B2, VM (X FOR AWz IR B E Ll 7, BEHEE K.

RAE IVM BE R R E, Ry, A SS50RmEs, MERA XA
S Z Y, WA SRR RN IR AR, A javalang. String B LW T
BrokerDelegateClassLoader ZEfiI k4%, KK X Z&ad T RGEIMERLT . PRI MBS . Wk
nEas, XN ARERE java.lang. String IR ERISIMERAS, TVM SEB— AN AR 4E
PFIR IR INIZ class 258, WK 10-5 FiR,

/' String.class

/ :;String‘class

class #113 class ¥1| 3 class 313
cls ?é
B 10-5 FIERISIMERS K class 513
4R SimpleClass Fll java.lang.String Fi AS [A] (28 fin 2k #% N 2%, {E 2 7E BrokerDelegate-

ClassLoader [ class 5 1 4E4" T SimpleClass.class il String.class, [KI7E SimpleClass H
AT LLIEHE 15A) rt.jar HAY class 1o
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4. EAVENE

£ JVM R shid #Ed, JVM SR 2 M2, EsfT PR RS mEBRELr%,
WA B2 SCH ISR 1T 28 B mE, s# 1R Apache Drools HE4E —FE &7 —4> DSL X
AT Th 2 J5 A R L 2SS . 56T TVM FEiB AT B a8k T £/ class, A ATESS
3l JVM B 48 5E -verbose:class S EOMEAS 2, FATHIE 54X G HE A7 b A SR 84 Hodth
M55 N ST SR BB AR AT GC R RHERk mlficks, AR AKX RIEHENFFH I Class
St 5 LA B Class 7277 ¥ [X. H 500 4 i T B0 [ s W 7 ‘

JVM #LE T —A> Class RA e 2 Tl =AM B4 &8 GC El, dumt Ik
I,

Q22 BB E 48 GC, Eban Simple.class FIFTA Simple SEHIERHE A1

O hn#ki% 2R ClassLoader SE41|#5% A1

Q IZ2EH class SEBI A 2 H A b 7 951 .

10.3 As#E gk

HEAREPRIAMUANEAT IVM WER = KEMEA, I Hil g4k ClassLoader S
findClass 773k H & X T MyClassLoader, i@id X loadClass J5 ¥ HIIRAS M IRATIEG 04 T
REEZFEH R R R, BORZRFEHLH R —FE &R R, MIFARG AR, #dx B XK
IR0 AT, FLE X AR 4,

T, THEENEKE 1023 FWHETFHELT AZE X javalang.String 25, FHMEHAE
ST IR AR, AT .

package java.lang;

// BE X5 java.lang.String [f 4 #73%
public class String

{
static

{
System.out.println(" ¥ & X java.lang.String");

}
}
W 413 5 1Y java.lang.String.class iUE 3] G:\\classloader3 ', #AJ5MH A & LK 4
BrokerDelegateClassLoader X} H.iE47m#k, ST .

package com.wangwenjun.concurrent.chapterl0;

public class LoadString
{

public static void main(String[] args)
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throws ClassNotFoundException
{
BrokerDelegateClassLoader classLoader = new BrokerDelegateClassLoader
("G:\\classloader3");
Class<?> aClass = classlLoader.loadClass("java.lang.String");
}
}

#8 2 BrokerDelegateClassLoader /il # G:\\classloader T 9 String.class, 5 %%} Broker-
DelegateClassLoader RS fTIEH, ZHEXT java Fl javax B HIWT, HIKGE S HERG 02
G:\\classloader3 H 3% F iy java.lang.String class X1, {H IVM A ARIFRXEEME, B817F
T AR P2 H B java.lang.SecurityException: Prohibited package name: java.lang 4&i%, fTJF
ClassLoader il & Bl JVM 7 defineClass IRt T % ek, BT

private ProtectionDomain preDefineClass(String name,
ProtectionDomain pd)

{
if (!checkName(name))
throw new NoClassDefFoundError("IllegalName: " + name);

if ((name != null) && name.startsWith("java.")) {
throw new SecurityException
("Prohibited package name: " +
name.substring (0, name.lastIndexOf('.')));
}
if (pd == null) {
pd = defaultDomain;
}

if (name != null) checkCerts(name, pd.getCodeSource());

return pd;

}

JLFBH N2E LS IDK 0K EZ LR REL RIS, RITX 2B EZBRREN
TikEEE RS — 2L T % IDK ZEE i AFRA T E
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LehE N IERINE RS

ARHAREEREN TN RZEBEULRIF LB, EARBRE AL
TRERRENA Java BMEBEREANIR, HEZRAN T HBEARMN LT 3O 5 m
(ESEE775 o8

11.1 AT EER B SCIomEkss

M 4E Thread 28 B9 LR R & K L& 2 £ T X ¥ 2 MW IDKL2 FF 16 51 A Y,
getContextClassLoader() #1 setContextClassLoader ( ClassLoader cl) 433 F T3k BU AN 5 B 24
AIRFRA B CEmEAS, WRYGEABREARE LT CEmMELS, WA TWKMLER
FrRIBER SN B AR . WAEFF REWAE, HMALEREZH Main L2, W2 main BET
TEMLRIRAER, ERHMARENLLBEEH LR, T HHFTERE LT SO0 H
o, ABmES 11-1 xR,

REFE 111 LB ETXEMEFREHRAR

package com.wangwenjun.concurrent.chapterll;
import static java.lang.Thread.currentThread;
public class MainThreadClassLoader

{

public static void main(String[] args)
{
System.out.println(currentThread().getContextClassLoader());
}
}

At ABALE LT XRMEBARE? XS IVM FE 48 SR ZEFHLH A B 1 B
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EAATFH, JIDK A% E rp 34t T AR £ SPI ( Service Provider Interface), % UL SPI £
% JDBC. JCE, JNDI. JAXP fil JBI 4, JDK HHlE T ixsbd O 2 [0 B K FR, HAR
BEERA SN, EARRSEEITEE M = RORERE, /BN Java BEIF R Z B IR S i
JDBC R, 7E4%E JDBC I LF H 402 E IARTE S java.sql £ F BIZFT3CHE

W 11-1 iR, Java i JDBC X/~ SPI 524 WA T o7 AR 7 RSl = | R 5080 2R 9K
A BRI, ANEBIEEER AT, AR R % JIDBC 3R 3 jar 3 LA S AL
YRR A FRBI AT, AN AT AR SR

NHEERF NERF
sisins

& 11-1 JDBC £y SPI &M T 4 AREWE T R R SR sh 401y

SCREMY S A TDBC $RAE T 5 BERh G, o FH R 0 R 1 1) 4 O AR BT, R
KB KB PE T Ry SR AL A EL AR S B, {H [A) BI7E T java.lang.sql H A9 T A 3 D #F B JDK 42
HE, A O AN R B AN AR RS, =0y R AR AL Y 2 K B T S ph 2R e N R
MER, BT IVM 2B a MEZRSENLH, LAl Connections . Statement, RowSet %
HO AR AL BN, 45 =7 (9 IDBC UESH AL P A TR BN E, B4 SR A0 Al g ik A
WIEEIUR? 76 11.2 5 3R TRE 6 Mysql B e i RS A Mok — 198 35

T 1

112 Bl ok enba th a2 dr

TEE A B JDBC P, 1 /c#i7 228 H Class.forName ( “ xxx.xxx.xxx.Driver” )
XHEE ESR S AT n#R, $TJF Mysql 383l Driver Ji6%, A5 # 11-2 FiR.
RELGFER 11-2 Mysql ##EEIKSN Driver R

public class Driver extends NonRegisteringDriver
implements java.sqgl.Driver {
public Driver() throws SQLException {
}

static {
try {
// % Mysql Wi# A 77 % %4 Driver 54 /% Mt # DriverManager ¥
DriverManager.registerDriver (new Driver());
} catch (SQLException varl) {
throw new RuntimeException("Can't register driver!");
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Driver R #2226 Mysql B9 Driver SE6 1M DriverManager, Rt B 4
{8 F DriverManager.registerDriver ( new com.mysql.jdbc.Driver()) H /E i 55 Class.forName
( “xxx.xxx.xxx.Driver” ) B5EL£%EM K,

T F AT 4k 2L F DriverManager (¥ JR A%, 56 T EHE A E R BUE N E TR, D
e

private static Connection getConnection(
String url, java.util.Properties info, Class<?> caller) throws
SQLException {

/1 EHD
ClassLoader callerCL = caller != null ? caller.getClassLoader() : null;
synchronized(DriverManager.class) {
if (callerCL == null) {
callerCL = Thread.currentThread().getContextClassLoader();

//...
a0
for(DriverInfo aDriver : registeredDrivers) {
if (isDriverAllowed(aDriver.driver, callerCL)) {
try {
println(" trying " + aDriver.driver.getClass().getName());
Connection con = aDriver.driver.connect(url, info);
if (con != null) {
println("getConnection returning " + aDriver.driver.
getClass().getName());
return (con);
[ s

782 6)
private static boolean isDriverAllowed(Driver driver, ClassLoader classLoader) ({
boolean result = false;

if(driver != null) {
Class<?> aClass = null;
try {
aClass = Class.forName(driver.getClass().getName(), true,

classLoader);
} catch (Exception ex) {
result = false;

result = ( aClass == driver.getClass() ) ? true : false;
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}

return result;

X

RS B R T Sy, FERAT U SRR LTSNS XM NE
FEEROAKRBCYATRREN LT 308 mEkss, %282 Class.forName ( “ X”) FifELk
FRMRAR LR SCmEes, @R RALIMEBER

FBEQiE i3 9 DriverManager 1 EL 2 FM IR, SR 5 I UEIZEHE FEIR 3 2 & Al
DA E M 2SN ak A mak (L2 B F 3Cm#REs), R %k i WK [7] Connection, M%)
iR [ ) Connection N2 %5048 ) R S AL ) S 5]

B H () 3¢ B b 5 5t #E T Class.forName ( driver.getClass().getName(), true, class-
Loader); i AR I F SCIS N RARIEAT 45008 K 3l By 2k LA S iAo

T TR R T R A SR B R A, BT JDK E T SPI YARMERE D, fnZax
SR O WAE R IDK B OARER FE 1) — 34, BRAE S 2@ AR HER: AR SCE, NAH 5 JIDK #%
OPEHATINGE, BT IVM ZSMEBAFPCEZRIEHLHI RS, 5 sh 2S48 A ] sem 245 2056
=T AR BRI, T YN RS, JIDK RAF R — AN R OLHE A T ——4&
RO mERRS, A TLRE FICRmES, BaiZmEss (RmEdy) RETERETE
IR As AR RS ALY SPT B,

RBFER T FRIEHFH R, XWITH T ICERFEHLH AR, 1 HJ2&H IDK B %
AT, HIJLF A ¥ K SPTINE R sh/ER A A& 2 X F 075K, an INDI, JDBC,
JCE. JAXB f1JBI, %%, HARXATAERH TR Java IR & A % B4 8 289 IR B
FE, TEINAE M TR IR AL X A 22 8 208 B AR oE A9 42 O RN SE =7 SE UM S BT E L, L
N s1faj 22 log MYARMERE O, T slf4j-logdj MR H M —ALB, FEHLBHEF, WE
i F— RS TN, AR TR ER S S —FE, 5T —XKE,

11.3 ARzERgh

A F W 43 HT Mysql 3RSl B2 A VR RS, A5 Bh e T M AR LR R R SRR AR
PR RAEMERT .

7E Thread ZEH /il getContextClassLoader() Fl setContextClassLoader ( ClassLoader cl)
FELIRIAEZ %, EARUBIR T 2B X ZEEH, AR HEmMTZ, AfF “F
ZHEVLH]”, RTFTLA LT OB kR E S RIBIR AR id & IR, A AE
ZINHE A Java I HAFE R — LG
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SRANIERR volatile EiE=

B Java 1.5 JR & #&, volatile % 4 F fr % # W
AEBERREE, ZXBFOLRNFREGHE
B, AR T A KA AR LA B4, At
synchronized % # ¥, volatile # 3 % “BE &
41”7, #&EIHW L synchronized * 8 F & L,
% 12 F “volatile XBFNF” AFRBL N
TR H T3] A volatile x 2 FWEHFE, #
J& ¥ 48 A~ 48 Java g A B UL &K CPU Cache 42
A& RT3 % 48 IMM Bl R CPU Cache 4 4
R, AEME volatile KB FLARKHHE

% 13E “F A volatile 2 2% XELNFXS

BRFETENAZERSE: EFHE. TRHE.
AFMNF, REQDN T # Java W EE R & 5
TR F RRFAL X EAHE, REEANMM
7 volatile X BFHIEX ., FEMERG &,
F14F “THEARTEAN R FXREA
PRHBEHAAFHEAKIANE =B H LA LER,
EREFAH MBI T RS RTH N
volatile Wl 7%, EhHELHE LT L+,
FOROIBERX L EFTRERELERRE L
HPBELTREMATEME, BHAEHTH
BE,
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volatile XEZRINEH

IEMBATRIE AR, volatile B— M EH EEACHT, RAFERRMAE, HEM
BWRFFIEE volatile BRI & Kk BT Z R & Java WAL, CPU 7 HRAISE IR AY,
AR T, BATEE RN B— A8 volatile FHAEAI BT, SRIGXT Java WAFHETY . CPU
SRRV SE R T RIT YRR, X REXTREAR volatile SCBEFRIAET A H BIM.

12.1 iR volatile gl

HE 12-1 X BT 4 0E 3 TAER, — M EREBER TN ERHITEYR, —1
LBRNTNERHITR L, RIBABE MO HMRE, ZEEHELERIE (8E),
. MATEZLBRBREMBRT, BRA TS5 R A —BELRE LM RE,

RE;EH 12-1  VolatileFoo.java

package com.wangwenjun.concurrent.chapterl2;

N

import java.util.concurrent.TimeUnit;

public class VolatileFoo

{

//init_value Wy K18

final static int MAX = 5;

//init_value W14 1E

static int init_value = 0;

public static void main(String[] args)
{

/! B3 —4 Reader 472, ¥ 43 local value 7 init _value F [ K, W4 H init_value
B K HE L
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new Thread(() ->

{

int localvalue = init_value;
while (localvValue < MAX)

{

init_value);

CVCE

}

if (init_value != localValue)

{
System.out.printf("The init value is updated to [%d]\n",

// 3t localvalue # 47 & # B {4

localvalue = init_value;

}, "Reader").start();

// K% Updater %42, £EH T init_value {55, ¥ local value>=5 #yiHZ |8 & &

new Thread(() ->

{

int localvalue = init_value;
while (localvalue < MAX)

{

++localvalue);

}

// 5% init_value
System.out.printf("The init value will be changed to [%d]\n",

init_value = localvValue;

try

{
/! EHRIE, BEWREN T £ Reader KB4 REXMEELAE
TimeUnit.SECONDS.sleep(2);

} catch (InterruptedException e)

{

e.printStackTrace();

}, "Updater").start();

BT EHMRRFZH, B2 —TRERFNHEBESEERNE? Updater 2k 21 & —
WA AR L f#i 15 Reader ZRFEHEAT—WRE 7 WIRIREXEEA R, IBAT L IERKELIR
B, BT .

The
The
The
The
The

init_value
init_value
init_value
init value
init value

will be changed to [1]
will be changed to [2]
will be changed to [3]
will be changed to [4]
will be changed to [5]

i G R BRI LB, Reader AR FEMR WA B HIF)] init_value HIZ5 4k
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MHEA TIETERR, X2 NHaW? BT init_value BE X— /NGRS, RSINF .
static volatile int init_value = 0;

X B init_value ZF B IE M volatile REF B, FIRIBITBEUEHWERF, REKH
Reader 22 BAIZ) init_value AR AL, HEHAEKMAW LB HETT, AT

The init value will be changed to [1]

The init value is updated to [1]

The init value will be changed to [2]

The init _value is updated to [2]

The init value will be changed to [3]

The init value is updated to [3]

The init value will be changed to [4]

The init value is updated to [4]

The init_value will be changed to [5]

The init _value is updated to [5]

T A4 X R IE LR, HSEX —IE R volatile B FRTRMIEN, EAZRET
FKHINAELLLEE 13 3 “TRA volatile KEgETF” HERSNFAF volatile HRMNE, T HEHILIE
& G R PR T RN,

O volatile X ¥ R B AL BEMLALE, XTHEs%k. RBEEURLHAF
TR B REEATRETEN, ki EERD R MAX T B volatile %4 ¥
T4

12.2 HLZshEfd: CPU

TEVEHLF, A RsRREERE N CPU MAFAFHRTHAE, CPUIRLSHPITERER
BY BRI E AAE, CPU BraEyi A B BT A Bk R IT RN £ (B W24
RAM), SR CPU BIABIRAW G BIRTT, HZH TG TZU XA SRS, i+
FALE A R EIE DT AR BE_EIFB0R 2 RBIREE, ik CPU Ak B3 B 1 Py 77 #1517 2 JBE
Z AR ZE BB, X2 LA R BT, SontEil FEESTE LML L,

12.2.1 CPU Cache &5

M T B P AT EE, i A4 FSB BELENERIVIR R B B & 58 CPU %
BERZBIKEMRE, FFKCPUBKNELE, TREMKA TECPUMENFZREIGINERF
BRI, BEZFBEIRTLIME 3 KT, &HFEE CPUMEHEFRN L1, REHKKZ
L2, L3 MENFE, CPU EFHEANE 12-1 Bk,

TR T4 MR EIRE AT A S i 22 SRR, B L1 Cache X 4RI 438 T
L1i (i /2 instruction A E FHE) M L1d (d /2 data B F8) XFFE S B LI THENERF,
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CPU Cache ¥ ZH R £ Cache Line ¥, Cache Line 7] LLIA K2 CPU Cache HAJH/
SN, HRETEF CPU Cache ) Cache Line K/NEFE 64 T35, B 12-2 B2—kEHFUK
B AT 22 [ B v 1, st ) %o G

CPU

& 12-1 CPU Cache %!

CPU Cache Access Latencies in Clock Cycles

Maromenory SRR 1T
L3 Cache Full Random access EEESEEENE 38
13 Cache In Page Random access BEESNEE 15
13 Cache sequential access TR 14
12 Cache Full Random access 1l 11
L2 Cache In Page Random access 988 11
LZ Cache sequential access 80 11
L1 Cache In Full Random access B4
L1 Cache in Page Random actess B4

L1 Cache sequential access H4

a 50 100 150 200

12-2  Cache 5 3 P77 ) 383 X L I

W 12-2, FATATUAKR I ENFRIES #E Ry 5 T CPU Cache FUHBEE, B
CPUASMHERET .

Cache HJHBLR A T Ik CPU HE#VIR NARCRICT RIER, BFEEITHERET, &
¥ iE BT T B BIE N EHFE S —17 2 CPU
Cache H', XHE CPU #4715 A 8t 7] LA EH HeXf
CPU Cache FHIBIEHITIEIMFEA, HHL
W2 )5, ¥ CPU Cache H i 5 5 38 i 357 2
FHFEYH, CPU BT H Vi Cache B 77
B E R R K48 & T CPU Y
FnfE S, BT CPU Cache ZJ5, K CPU {RAM)
FIE AR Z IR SEE A SR R BN 12-3 B o 123 CPU it Cache 5 EM#F#HITAE
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12.2.2 CPU EEF—34ia)ak

BTN, WoRHIRS T CPU MELRES, (HRFFETIATEAFAA—E MR
A, N i XA R, ERFWET R, BT ER E N R S T — 0
#| CPU Cache 1, 84 CPU ZFAFanfEMATEE T B BHE L E#:B] Cache IS A,
YA S RIBE LR Z G ¥ Cache H AR RH B 47 4%, BRSRIT,

1) B ENTFR i 3] CPU Cache H1,

2) X HEAT I

3) K455 [E1F] CPU Cache H1,

4) BEHRRF R NG,

i+ FER AR MEL FAS B8, HEAZEBNEL THEE B, 81%
REE A S TAENAE (ARHNTE, XFHRTF CPU H1i% Cache), FH i &ELMERFEAIA H
WA AFE— D RIA . R E B A AR IT i++ 84E, Bk i PREN 0, B—14
LA FE N IRE i B{EFEA CPU Cache i, RIF&LSHTHEBEEATLTANET, RAA
A8 i FEGT TR A3 2 JE 25 R0 2 1, Tt R M50 i 8 17 AR — Bk Ja) B

N T A SRR, R E R AR A T B

O sk S Zmatn A=,

O E T A — B

SFE—FrE TR CPU 4, i R—F AL =X, CPU M4
WA GEES AL (R B, BHEL. Mk Bg) kitfrig, WRRH AL
3, N2BEZEHAM CPU X HABH AR IR, Wi R —4 CPU (B E B8 s
FXNE RN, XFOTBERIET, FrRAE T8 —Falad 87— 80 i =0k
fRRA—B R (WA 12-4 ),

CPU Cache

| CPU Cache

B 12-4  GeAF— B SR P A — B i
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FE A7 —BUE ML T 5ok 4 92 Intel (9 MEST 933, MEST Phill4RIE T 85— 1247
Hff AR L AR R AR B0, ERREBEERE, Y CPU ZE#1E Cache HFRIEIE T,
MR RIZAE R — NI R, R HAEHMA CPU Cache FHFE—IRIA, 4
AT AN ER A

1) SHBUERE, RT3, HE¥ Cache o BEHE B FE4Y o

2) EABAE, kKHESEAHAM CPU ¥ %A & A9 Cache line B i TLROCRA, HAth
CPU 7 #4712 48 B 52 B A B A5 21 32 PO A7 Hh BRI ER B

12.3 Java WAiERRY

Java FNFEREARD (Java Memory Mode, JMM) $87E T Java BEIHL AT S5 ENLA 17
(RAM) #ATTAE, 0 12-5 frs, BEf# Java NWAERRIXS T 9 B 170 IEH 03T £ B 23k
WHEZEN, 7€ IDKL.5 LRI IRASH, Java WAFBEUAEAE R — € BRFG, 78 IDK 1.5 BRI,
JDK B 5%t Java WA E#HiE 4T 71817, JDKI1.8 KEcHT Y IDK RRAE W H T IDK1.5 &
TTHI I FFAET

 Java [ NAFREEI R E T — AR RN S AR B 19 B ST I HAB R AR T IL, Java PI7EAL
R L TRBMENFZEMIE R, BENT,
QO LA REET ENGEZ TR, SRR LI,

Q GAKBEE AW T Wﬁi%‘ﬁ?j@z&ﬂﬁ WA

0 TAENF R ER L AR R A

O LB EEREENTE, ﬁ%%xWTIVEWTZFZ“‘W AENF

O TAENFEF Java WAAER —FE R — MR NS, EHELHATFE, BRETSE

7. TFEae . SRR ib LA RRE %

LRFE 1 B TAEAT TR 2 I TAEWNAE

B 12-5 Java WTFHE (JMM)
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B ENFRILZAE R0, &R 1 MERE 2 2 HHALTEEE X MEIA, RIERE
1 BEERE TAERE R x B8k 1, FERGEEIENFS, S48 2 HEEERRA x i
B, MEEARTRELERKT, LARFANEPHRIBAGHFAEBCH TEAETT,
% — m H CPU 5 CPU Cache Z & HY5 RAEH 210U,

Java (I NFFHE AL R — MR S, HSHTENEGNESWIFRZTLE—F, hinit®E
LY N FE AN SAFTERR NAE A HE AR R R0 43, TCIR 2 HE AR IE 2 ki UATLAER P A7 AR 2 %t 1 2]
YIFRM ENAE, MR — 0 AR A R T BB & FF A CPU Cache A7 fE 4% 1. &
12-6 Fi7s B S Jave NAFHETL S CPU T2 BIZC H A

[ 12-6 Java WAFARELS CPU ME{4FZEMACH F

LR — AR B R TR S N XA, e RBEAIREES A
i A X 5 2 iR A T RER AR —FE, 7E Java 76 & AT R IEAR RIZ AR X R 362
AR R R AT LR SGZ AT B 12.1 5N T volatile B4 Z J5 A —FE BB TTRCR?
513 TR N IEE TR IR .

12.4 AL

A — e BAREENEF5IAT volatile 4=, %R FIAMEL IR,
volatile 4 7 E. 45 T synchronized &4 5 1 4015 X, {HZAH LT synchronized &8,
FHF volatile B FLMMMRL, TE T MEVLEREF CPU RIZH LI K Java ) N FAAR HY 55
HAb AR, FEERATE 12.2 958 123 4348 T CPU KR!, CPU 47 — Bk i i ik
RIS Java W R AFARR

volatile B F7E JDK 1.5 A UG HIIE &M (JUC) W@ ARAER Tz, Rt d g ig
FEAR volatile JCHETF 12k g 22 ikout i — 25 B $& KB # 45 o



CHAPTER13 - £ 13 &

E volatile <f=¢

TESE 12 F2 “ volatile REFHINH” +, TAE T—1KF volatile R BLH], RiF
NBT Java WAEREEI L K CPU SFMI M2, X 46 A X R A FEA#% volatile REFETIE
JEmBEEARRHME R, FEREREER,

13.1 RGP = m R

HERHEA =ADEZXREENRE, DRRETE. ARFEMT L, BEEX =R
IR IEFRB R AP A RRFL, EART R, RIVEE—NHHTNA,

13.1.1 BEFME

P R TP R AR T — IR BRE B 2R BRE T, B4 A B 8AE 2 A 2 T AT+
HASZIMEME R THm W, 2208 REAR T, SRR FiE—B R4 4R
TSR AT 2B ULEE , L AN Alex B9 54 Tina BUIK S5 A 1000 7T, XA sEREE
PN BRIEARRERNE: M Alex FUMES E3NER 1000 JC; 45 Tina 9MEE-1EH0 1000 70, X F/ M
VERIFFE IR TR, BAFBINBE AT RIY, BZREEHI Alex FIKS T 1000
JG, {HJZ Tina BIKS FF KB 1000 JEELE Alex K5 K HNER 1000 JT, Tina K 5 = 5] 3%
BT 1000 JCHYIE DL

FFEFERA RS SRR, Hean—AN a7 S A B 15 4] -

Object o = new Object();

SR o AP FY (32 f0), R HIRIE R T AR IRIERE T, HRa
S P BURE B IR AR
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% ANEFHNBEELAAE -—RALEZRFEFHN, it (4 geti, i+1 M seti
=x ZHERETFUHRME, ERFREIHHRERTFHERE).
volatile % % F R i £ 4% t JE 7, synchronized % 4% FfRif, B JDKI1.5 RA#,
HBRHHEFRARE 4T URIER T H.

13.1.2 A

AL RS, M AREX LA BT T, T4 S AMLRR T LIS A Bl
JEWEHME, BB —FEAILE 12.1 TS Reader KFRIHAFE A F] init_value KIFIT

new Thread(() ->

{
int localvalue = init_value;
while (localValue < MAX)

{

if (init_value != localValue)
{
System.out.printf("The init_value is updated to [%d]\n",
init value);
/! EF A localValue AT
localvalue = init value;
}

}
}, "Reader").start();

}

RYE 12.2 FTAIH7, Reader ZRFELNF init_value M\ ENFFLAFE] CPU Cache H', 5L
ENTFENFEABLBEN A ANFET, Updater ZLFEXT init_value FIIE T Reader ZF2 2
GRS

13.1.3 BFMH

Pl A R IR T RIS E BT S R PSSR IUF , W T Java 7640 B L Loa 4T Y
ik, SBCT AR R PATIIF AR B TT 3 4 5 AR I BB, Lean.

int x = 10;
int y =0;
X++3

y= 20;

FEX BN E X T B int KAV A R x Ry, X x #EAT HIGERIE, Xy #EAT IR (A R
Ve, MWOmEREFHIMAERE LR & EIF AT TR, E2E7E JVM EIEMIZTTX
B ACHS A B3 R b S5 R SR BB, LA y=20 1500 AT B2 7E x-++ TR A B RT3 20T
XFPE SLEE SR IRATE W i 48 2 EHEF (Instruction Recorder)

— B, ARBEASA TR ERFE B TE, MTRESXHA MRS S —E i,
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EASE D ZE B GRIEAHS B PAT T 4 4 B 4 5 A QRS P I SR 4T, HR B2 RIE
7 B B 2B A R i I BT AR, L ESCH R x++ 5 y=20 A EETRIPATIR
FPAAT, $hAT5E LA 01T IS 2 S 18 B 45 R E#R R x=11, y=20,

LIRS M B HE P 2 T8 S Z W M BERRBOC R, AR W LMER AT EHE
PR, Een T T AR A B

int x = 10;
int y = 0;
X++;

y=x+1;

Xif Fix B ARG A AT B B BT s 2 A A B BT, A TR AR A T HHEF 3 int
y=0 56T int x=10 Pif7, (ER2LXAATEEH I y=x+1 LB TF x++ BATHIITIBOL, sk
— MRS x EPITHERPREMBE L y WPITER, IB2LBRSRERE S y E182 x
ZHIPAT, XU y=x+1 $UTZ RIS 8 B PUT x++ —FE,

FERLBEOT, TR ER W E T R A S ORIERR P B BT 45 SR A0 ARSI 5 017 1
LR, HEEZLBRNHELT, WRAFEEABIRIE, RARAETRERS
PR R, o m AR A E .

private boolean initialized = false;

private Context context;

public Context load()({

if(!initialized)({
context=loadContext();

initialized = true;

}
return context;

}

IR X BeA A% {d F boolean ZF i initialized SR il context 2B E AWMkt T, 7EH
LB T LI EBHMERT, S%RF S HE M context & 2T K. MRAEZKENE
M &RETEHR, LI context=loadContext() B 4T 8% E HE /7 B T initialized = true i
JETH, MBAXHKERRMEER T . s — MR E e FIB 2 initialized=false, IR
AT context RSN #EL, {H & B FEHAT loadContext() 7 Z B —iE A Ui JE 4% initialized & K
true %X J5 F- #1047 loadContext() 7, B4 MR F I — LB U IHAIT load FEs, K It
initialized 244 true T, W H R 0] —ANBRBNMBURIIHY context, IALERFHIEITT
Rrp b KBS IR

13.2 MM gl PRiE = ki
FATAE 13.1 45 b LB AT 8 T B3 B R B RE 1) = A B, I B
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JFIEFIBITAE ZXREENEM. AT, RITEE S Java KWK EDRE BTE Java
Bt AR, R T EORMRAIE T . AT DA R i = R AR

TVM 3R FH A7 R AL SF e i & A7 & FIBRE R Z RN DT R 22 5%, LASEERE
Java BF XM ETRE-BWAFRZR, il CEFPRBIAR, ERETFE
THEATHAFET AR, EREFETSEHTEANFH AR, Java WIEEMAF&
Int RRUBREPUADF, XEE T B —BOAFF TR RCR o

Java W AFFILEIALSE T FT A IR SR AFE T EAA (RAM) SR, TR
A HOCWITIENESE RN (X—HMRE CPU [ Cache), ZARXTAE & H BT A #RAEHR L
AAE A C W TAENFHHT, MARREEN ENFRTERE, 8- ABEARIN
HAL AR B AR A S A 7T

INFEREA KR P XA & | IRERAE =1, REBLHER AT DN i #TBRZ
EA R EEAENFZH,

13.2.1 JMM 5FF%

TE Java I F Y, XA BHE SR 28 B S UR AR AR AR R IR TR, 5| 2R A9 22
BB A R R R Y, R AN 2R M 3RAE R A TR P IR, E AT, &
LARPAT, IEFTE—FRAAR—HURH

AL iEEAMLHE R, EREFERRDASHAE, TEERITMREILBT.

(1) x=10; TH{E#RIE

x=10 FIRMERIE TR, PITEBRE LK x=10 EATHENFF, REHELSA
EWF (A AT RETEAE 3= A7 BEAT BB R BT AY 1d  rh HAD 2 R o A X O AT BT 44, Eedn
HHO—ANEEHHER 11, HERAWEREEEAZ 10, B4R 11, A6 HBHAE
oL, HEURIETE A — ST F HR TR o

(2) y=x; WERE

XABMEEARIERTERN, HABETWTHAEZNSE,

1) PATERBENENFPEER x ME (R x EEFETHIITEBEN TERNEFT, WE
HARED) R HAALRERRN TAENGFZF.

2) TEPITERBI TAENFH B SR y BER x, Rk y HESAEZNFZF.

BRE—LME _LWMERTRBMIRE, HESEERARETHRET .

(3) y++; BEIRBEME

RAABREERRRIERETFEN, BAEEE=AEENSR, BENT,

1) PATLRE N ENFR R y ME (R y E2FE THAITAR TENFH, WE
BARB), R HAAYILREN TENEZ T,

2) FEPAITRBITAENF N y AT 1 Bk,

3) Ky KEBAEARF.
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(4) z=z+1; I—&E (5SEBRIEEM)
XEBEEARERFHEN, FATES=EAEENSE, BEIT,
1) PITEBENENFFIER z (E (WE z ELFETHITEENTENES, UE
BRI, RERHAALSTHREN TIENFEZ T,
2) EPITERBETAENFET R z AT 1 84k,
3) ¥z EBAENF.
A LEmEAEF, BRAOTURERE S —FMRENRERELSEFE, ARG
WAREREFHE, BIRATAT LIS LR IS8, ‘
O 2N EFHENREE - ERAFEREFHRIET
Q i RS RERERE TN, B—NZRWREA IR RERERTF
PE
Q Java WAL (IMM) HORIUE T B A 32 BUR B 19 5 F MR 4, oMb A9 39 AR BRIE,
WRARE R R AT B A& R, 720 ¢S synchronized, 3# JUC
HE lock, HNARAHZLH1G int SFEH G BRIER SR, ATLMEH JUC BT KR
F %258 java.util.concurrent.atomic. *
B4 volatile XBFAREFRIEE FHEMNIEX,

13.2.2 JMM ST

HEZLBNIART, WRENMEEEREREESZE, WEERFNEFERRBUZER,
RIEFEATENFES, e RTEETENFTEZEOZZERIT,, FRE0 R %22 MIT
TR ERE, WERKRHES ATIENFT, REHERHZEENFT. ERMARMESH
FES BRI ZERNFPREAKBFER, XUEMER T A4 VolatileFoo H Y Reader 872
PRA T FRERF init_value BLHT 9754k .
Java #2457 DUF =R 5 R GRIE AT LA
Q {# f L8 volatile, 24— A& volatile KB FBEMin;, XTI A ILERIE
SHEBEEFENERHT (YRUSEHFBTIENFS, YHALLREZILZ R EE
TR, NsFBCYRTLEE TENFETHIEZERER, LB ERNFEF
BUGRE), X FHRERFENSRELRELEZEBR TN, BREBRERES
Z\¥e R B E N

Q i@ it synchronized JRERFREMRIUEFT LM, synchronized S8 RE WS MR IIE R — A %I H
B—NERBHREBY, REPITRIL TS, FHASHAEMBERZA, &Bx4EE
HIAE ORI ] E NS,

Q5T JUC #2489 B 3048 Lock thABMEARIERT WM, Lock A9 lock J7 ¥k fE i - IE 76 [A] —
A2 R — SRR RITRZ ik, I B STIRIESIREIL (Lock A9 unlock
Tk) ZRITSRXT A B A B SRR B ENAF Y,
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gk, volatile XEBFEFRIEFTRERIEY

13.2.3 JMM 58F4

e Java N ARSI RVF AR AL AR X8 S AT EHEY , ERLBENHEIT,
EHFIHFASLIRAANE, HEELZLBENBELT, EHFSEmEEF N IEREBTT,
Java $4it T =M LHEA P T, BIEWT,

Q i volatile SeHE TR ARIUEA FPE

Q {8 synchronized S8 7R ARIER P

Q i 2 8 Lock SRIRIER Pk

JEWE R T R, FERBERIT R R 5 RRBREO T —H B RS IR
B (B4 R A ), T volatile R FIRATHE 13.3 5 B S HEATE ML
A

UEAh, Java BN FERE A EL A& — S KA A PN, R B [R) 25 3 Bogh BB 9% (R IIE
BIFH, XASHIYEFR N Happens-before JF N, 405 WA~ 45 7 19 #4047 YR ¥ 512k A happens-
before MG th 3k, IBAENVMTCIEGIES FFiE, R UL & b 2% AT LA FE
XFEANTHATEH AR

T HE AR EAARTE F EA WL happens-before RN

QBFEERFAN . E—NEREN, REBRBHESRORTFIIT, #57EETHNERIER

AT REERHMEIEZE
XATENEEBERERERFIEBAES WIIFRIAT, E2EELE RSN EFR
e S HITERETY , REMRRE—ERENRL R MR T AT 4R —2E0 AT,
Q BIEMM : —A> unlock BEAEZSEAT R TR F— 18109 lock #4E.
XAENERE, TREERLELREZLABWIFET, MER—-THEBERS,
AR 2 Wb 70 S %o HopAT BE RN Z J5 A BB AR S2HE 4T lock #24E .
0 volatile ZFEHN . X — N EMEERIEER T XA LR ZEEERE,
WIEF IR EREMAZ, MR —-ANEEMHA volatile XEFBM, —MERBEXNEHT
BEE, —NEBENEHITERIE, MABARES BT AL TIERE, XTXMHM
WIBATFE 13.3 B XYEEEN G
Q N GnRERAE A SETHAE B, MR/ B UETHAEC, WATLIEFHERIEA R
FERTEAE C, X— Uil T happens-before JR M| B &fE M

QO RSN : Thread XT4 A start() 771k 5647 K AE FIHZLBREMNIE, XdE
BAVELE - ikt iy, RAE start ZJFERBEAREHIEZTT, BN Thread 4 R 22—
MXTRTE -

Q RBAPHHFIN . XTRBPAT interrupt() HEH EEMETRIRBIPHES, XATER
BREERMRLEBER T HWES, BATEHZATHEWLESR interrupt().



$13F RAvolatileXXiEg=z <+ 195

O LBAYALGERN . KRR FTa MEREE E AT KA TR ZIEGT, #WEm,
LRBIVESF AT . BEEITTPITH EERE TLREIL T 20T,

O XFRAGLEERI . —AXF RO R R 58 BUSEAT K AT finalize() YA Z R, XASEE
fr 2570 T, R ERE.

B4 volatile XEFEBRIEIFHERIE X .

13.3 volatile CHEFIRA MR

KEPANETRBENGR, HILERER volatile A, WA 5ELILAFAE KA
W, RA R mOR — SR S i R BRI R A REE IR i — N RR &R, DLB) T 2
FEtZ, XN ABINTRE RIE T —FA VAL VF# volatile S8 HY A o

13.3.1 volatile XE=Z=HIE N

B volatile &1 (19 S ) A8 B al H K AE B AA T MZETE Lo
Q GRIE T AR 268 2z [ X e AR S AR i A mT DL, ot i 2 — PR R B 2 volatile
B R, RN ERBESSE B BHE

O 25 x4 2 # T EHE R AR

(1) IBAR volatile fRIER M1

kFHEZEELZLER AT WA, 7E VolatileFoo | 7 B LA MEIEH EM T,
Updater £k #2 X init_value 78 & H £ — R 2 #F & 1 75 Reader ZR 2 BE A 2] (¥£ happens-
before FLI H, 28 = 2% volatile ZEEFN : X —AE 5 1) HEAEZ R F XX A 7 2 J5 1%
BE), HAPRAMKWT,

1) Reader k2 FNFFHIREL init_value FIMEHN 0, F H K HEAFBIAR M TAENFF .

2) Updater & #2 init_value FU{E7EAS L TV NAFHIEEC 1, SRESLEIRE 2 E N
s,

3 ) Reader & FE7E A #b T VE A7 9 init_value 28 (F M| fE 44 5k 2 CPU (9 L1 5%
# L2 B Cache Line 2%8) .

4) HF Reader KR TAENAH Y init_value R%L, T E 2] F WA HHEZE init_
value F{E .

253 EE LA AT, MIEIEEE T volatile JCEE FARIE AT WAER T — 4S5 i M i
AT,

(2) A2 volatile {(RIEIRE

volatile 5 58 X IFUF P ) PRUE L LU #3E — L, ELHEES 1R TVM FIAR R X volatile ¢
A B E S EHET, (EEXTTF volatile B J& ToH i 5¢ F B35 4 W AT LAKEE/E 4 HEF,
rean
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int x = 0;

int y = 1;

volatile int z = 20;
X++;

y--i

1E1B4] volatile int z = 20 Z /Y, JEHAT x BIE SGEREPIT y ME L, HITIHEARRKL,
REREW E /2 B AR IEE AT E] 2=20 BIEHE x=0, y=1, FREXFx W AHEULy WA
WARAEIR A z=20 UG A RER A -

M%) % TF load context FIARANEIF, UNIRXT initialize i /RAEERIEHN T volatile AIER,
AR5t B bR initialize =true 19 BF 5 — & R AT H 58 B T X loadContext() I 7 LA AH,
LU

private volatile boolean initialized = false;
private Context context;
public Context load(){
if(!initialized){
context=loadContext();
initialized = true;// Mt EH/F
}

return context;

}

(3) IBfR volatile MFIERFHE
BIMEEARIE—RiEE T, volatile XEFARIEBREN IR FH, EXBERINISESE
IMM IR — R HAR A JE R, Eean R T A9 B .

package com.wangwenjun.concurrent.chapterl3;

import com.wangwenjun.concurrent.chapter23.CountDownLatch;
import com.wangwenjun.concurrent.chapter23.Latch;

public class VolatileTest

{
// 1R volatile S4F 3t E IR i
private static volatile int i = 0;
// EF A% 23 F ¥ K CountDownLatch

private static final Latch latch = new CountDownLatch(10);

private static void inc()
{
i++;

}

public static void main(String[] args) throws InterruptedException
{
for (int i = 0; i < 10; i++)

{
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new Thread(() ->

{
for (int x = 0; x < 1000; x++)

{
inc();
}
K Sig &2
latch.countDown();
}).start();
}
/1 EHEHRANEETR A
latch.await();
System.out.println(i);
}
}

FEXBAAEAET 10 MR, BAEKENIT 1000 RXTIEEA R i Y HEERE, H2
RAMEER i BEAR 10000, T HERKESITHSERBRSAHERE, TR —TFHEFH
JR A

i++ FERE RS R =4 R, BT,

1) NENFFRECE, RAREFEELBETIEAFT,

2) TELRBRTAENT TN 1 #1701 BEAE,

3) ¥ i WECHHEE A ENFFP,

LT EARAE R — MRERR R R T ERAE, EEAEXMAE, RAEHRITH
HHIRRA T RES AR FR AT, Flandan MRS .

1) BIZELE i FMEN 100, 272 A ZEXFTAE i T A EME, BREFEINERNEFF
PEH L AME, FISRULEY B F CPUBTE BRI SE R, BUTRUIH S| T4 B, ARRBRHA
T RUNNABLE AT A & RUNNING RZ

2) &2 B FHFREMNFENFPR R ME, BTEEAREX | o E g s,
Kb e B ZRELEIRY 1 58K 2 100,

3) & B TAENAEH 0 i AT 70 1 84k, (H2RBHZEENFES,

4) CPU B} [H] 7 AT BE SO PUATALS TR A, A LR EH X T/ELRE T 100 #4700
128 (HAALBECLNENETEZERT i09E), A TBLABIHARBA I WRHE, B
I A KRR TAEZS EIHY 100 RNEBERE

5) BB AR I=101 EAFERNFEZF,

6) L2 B ¥ i=101 EAREHNFEP.

XA, PIREE LR E RS i 3547 T — R BUE e ek 2E 4k .

13.3.2 volatile F/EIRFISCIANF
ZdaiE AR FEY, FRATMIE T volatile o7 m] LMFIER] WLHELL R F4H:, R4
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F) RS B Wl A9 e 2 i a1 X OpenIDK F unsafe.cpp JA5 A B, 4% BB volatile &
HZAEBFET—1 “lock;” WIRIZ, JRASANT .

// Adding a lock prefix to an instruction on MP machine
#define LOCK_IF_MP(mp) "cmp $0, " #mp "; je 1f; lock; 1: "

inline jint Atomic::cmpxchg (jint exchange_value, volatile jint* dest, jint
compare _value) {
int mp = os::is MP();
__asm__ volatile (LOCK_IF MP(%4) "cmpxchgl %1, (%3)"
: "=a" (exchange_value)

"r" (exchange value), "a" (compare value), "r" (dest), "r" (mp)
"cc", "memory");

return exchange_value;

}

“lock;” RTZEIERR EARY TR —NNFFRRE, 2R 18 S BT R4 T It
TREE

O B RAE FHE P R 2o 5 T A A UG HER A 7 B BRI

O BR8-S EHE P A 2R AT AR N R R

Q B ARAEIAAT B A B BB 1 ) 14 i 1 TR A0 A 23 BT 52 Ao

Q SRR AR TAE A P E RS ZE E T

O REEERME, NeIBOHAMLE TAENTFE (CPU Cache) SRR R

13.3.3 volatile N{EEZE

B 4 volatile 5 #B 4> synchronized 5% 8 & (1 & X, {H & volatile A& 7] §& 58 2 & A
synchronized 45, [H4 volatile Jei 7 A B & I FHE#/EE L, RATEE A volatile &
SR AR TR A R B B AT L DL et (B IEEHET) FFRi.

(1) FR=HIF B MRS

FEIAEH P B R WA B R AT R AR A A BRAE, 7 3.9.1 WHhESAXMHALNR, XH
-7 B[] JB— T

package com.wangwenjun.concurrent.chapterl3;

public class ThreadCloseale extends Thread
{
//volatile X#FHRKiL 7 started &AM Wik

private volatile boolean started = true;

@Override
public void run()

{
while (started)
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{
//do work

}

¥
public void shutdown()

{
this.started = false;

}

}

24 Hh 3 £k 2 $1 4T ThreadCloseable [ shutdown 77 ¥ B, ThreadCloseable £ 37 %I & %
started &4 T 484k (JEEZE 4 ThreadCloseable TAE AT H 1Y started REL T, AEAZH|E
WAFFRE TR

SR started BA B volatile R FEM, IBATRA W GBS AR TR 7E H TAE W AF &k
T started ZJ5 A KRR 32 N FFH, 503 ThreadCloseable —H 3| H C# TAE N7 2EL
started 25 &, #RA 7] HE 2L started=true AERL, LS TCHE KA

(2) RS H BI= S =

KT AR PRIC UL BRI PR 37, RATZATH context #471d 7254, X BEAFE
FRT

(3) Singleton BiH&E=AY double-check B 2RI T IRF IS =

JRARRATHAEAR A2 singleton WA, HEEEAKAESEMEME, U
B A I 18 BT Qnfal gR B e — S HLAR S S A0 SE N R BB ARG, JEHER A volatile X4
FXF double-check HIR#E, P ILHF singleton 1IN 2 4 3 B HAE A28 =408
— AN R PR

13.3.4 volatile 0 synchronized

X volatile &5 A 2% 3 FI Z R X synchronized JCEEF B2, FATFEX B S 45—
T Z AR X5,

(1) FEALXH!

Q volatile S8 F H R TEM L2 B a K5, NEHTBIM T EUL T ESH
MR R, FE%,

0 synchronized S FAREH TXASRAEM, HEEH TR ks G mk,

Q volatile &M AZE A AN null, synchronized S48 7 [F] 25 15 A A monitor X S AN RE
A null,

(2) SNEFHERIRIE

Q volatile Joik RAEJ F 1

Q B F synchronized & —FHEML A ALH], B LB synchronized 3¢ 8 5216 i 1 [R] A0 FS
RTCHEW P EITRN, R H AR08 (R UEACRD By 11k .
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(3) XA IMERIRIE

Q WE A DRI R AR 2 AR A B v W, (B S AL 58 &R TR

0 synchronized f& B F JVM #5 4 monitor enter F1 monitor exit X7 i i HEAth # 77 =L 15
[F A 474k, 7E monitor exit B A I G IRECK S P RH B = N

Q T synchronized 4 volatile ff FHALASTE S (ImBEF) “lock ; 7 W =0iafd
HABLRRER TAENF R REERE SRR, 52 ENF I T ERomE,

(4) NERFMHEIRIE

Q volatile % 5 4% IE JVM % i 4% L) B g B &8 X H#EAT AP, BT A E BB ARIER
5

0 E 4R synchronized 558 5% BT &M (19 [R] 25 J7 5 AR P LALGRIEIDUS 4, (B 33 U 14 2
DIFE B BB AT AL AT #ek 1Y, 7E synchronized 5% 585 BT &1 (A0S B AR D 48 4t
SRERSEHFHEL, .

synchronized(this){

int x = 10;
int y = 20;
X++;

y = y+1;

}

x My Wl o U RO e fTia 8, Rk UL A MM, H4hx fly Z[E
WRF KB X R, [H2ZH T synchronized S8 F R4 BI/EH, 7€ synchronized A1 F 145
AT x RESR 11, y UESE 21, WEERULIAE] T B A% 45 R AR 4 S I 5 — B0k .

(5) Efth

0 volatile N HZLFERE APHZE

O synchronized S8 F & & AR dE AL ZRE,

13.4 AERGE

AREEH I RN TIHAREN =TS, BEA. nlLma e, 3FE
454 Java WAL MM 2 SRR T Java B UM RIEX = AN EEREN, EAENRE
WNFENT T A EANL “ volatile EET" B JRBRFISCEL, DA volatile S&8 = (1) 5 FH
Y,
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7 MR THRETUAYIRLT

BB R GoF23 Mt | E B EAZ —, BTREE=77KE, &
ERIERFEWIF RS, JLFEHTUEDAGNE T, ROBOHESERT —MESLE
0T BRIE L Bl —tE R R, BB R BRI E, [ERLIHTTKA
ZMEH, EAEREZRFIET 7MEAFBOTEKXK ST, AT B 7 ML)
Mths, BATAEAGEEN AT LBZLE ., R, Wi,

14.1 PR
RGO UR BIAS INE B 14-1 Fm
REBHS 141 NN BHERIIZIT

package com.wangwenjun.concurrent.chapterl4;

//final 7 ¥4k A&
public final class Singleton

{
/1 EHRE
private byte[] data = new byte[1024];

/1 A S 3 RO R B AT AR

private static Singleton instance = new Singleton();

/! RAMEEE, FLFHH new

private Singleton()

{
}

public static Singleton getInstance()
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return instance;

}

BB S HEAE T instance 1E A28 I H H#ES 2 THIMR 10, MRAEA 4558 80
HERFATAT LA, SR £ 30 {# FH Singleton 28, HAF4 instance SEHI¥ & HEEE A, &
FEH AR B AR SR BRI, AN 1K 25 (B data K525 [R BB A 2 o

instance 1 2 28 748 & 75 25 4) 1R 1k 1 2 7 i S SR HF <clinit>() Frik b, R T R RS
A Z A HARIER A, k& Ul instance 76 2 &R M H 5L T A v BEBE L B4 TR, HJ2
instance #% ClassLoader i ZR/5 AT REAR K — Bt it () A 9, Rk B0k % instance S fif FF
RO HE N AR 55 B A )

WR—ADEPHRABERE D, BSHONEREARAZ, R dRZERT,
AR, WR—EPR R AR LREM TR, BaXMH i amernsz,

BEEER, MY B AT LRIE 2 AR FE T B9 ME—SE B, getlnstance 7%
PEREL LR, (R TR TN

14.2 DR
P v B D S R 7 G 2R SE ) A A 725 R (IR0 ), s Rf ol T LA B 26 7E ) 4R
TR RATRIEE, MR BIRED n3E 2 14-2 7R
REFE 14-2 @WK AHEXIIZITEEHR

package com.wangwenjun.concurrent.chapterl4;

//final R ¥ 4 K
public final class Singleton

{
/! EHRE
private byte[] data = new byte[1024];

/1 XA, BREFAENEL

private static Singleton instance = null;

private Singleton()

{
}
public static Singleton getInstance()
{
if (null == instance)
instance = new Singleton();
return instance;
}
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Singleton {2845 & instance=null, [t Singleton.class # ] 454 AU B % instance FA
Sk, 7 getlnstance J5 1% H & FIWT instance SR BB LML, BEREHE 4R
B, BN getlnstance i AE L L BEIAIE T #4707, W& 3K instance # 3L ) fb—IK
Db, FEAREERIESAGI R ME—M:, dnfEl 14-1 B,

public static Singleton getInstance()

< on
if (null == instance) ;

instance = new Singleton();

return instance; !
) : instance==null
:

>

>

D> BZE singleton |:|> £ 2 singleton
: By S

K 14-1 PP FEFRIATE 2] instance A null

mE 14-1 i, PR EFERE 2 instance==null, JF-4 instance ¥ JoEE {5 IE 21 i
—HE,

14.3 K + 2B 5 TE
B2t 7 2T MR E S B BN 2, {EL T B (E ST A — e, ARIEA B 4 By
W, TELABRMIERT, instance MRS (BUHR), 4% /AT Es A F R,
FEBHERIE RS, X 14.2 W R R IME S, BN S RL R, BEE R
BN 14-3 FiR,
REGiFER 14-3 #INK + S LT EAHIEK

package com.wangwenjun.concurrent.chapterl4;
//final 7 A3 4k &

public final class Singleton

{

SRS
private byte[] data = new byte[1024];

private static Singleton instance = null;

private Singleton()
{
}
// ¥ getInstance 7 WAR FE4H, BAREBA -—NEBESHEN
public static synchronized Singleton getInstance()
{

if (null == instance)

instance = new Singleton();



204 <% E=EH FEAEfRvolatileXfE

return instance;

}

R A + B4 R 25 i 7 OB B T N2k BB 5 E 43 Z B HiL AR IE instance S )
ME—M:, {H/2 synchronized S8 KA M HEML 4 S 3L T getlnstance J5 1k R BE7E [R] — B ZI 4
—ANRREPTTR], PEREIRT .

14.4 Double-Check

Double-Check f&—Ff LI B BA i 331 2, Mb4R 4L T —Fh S R0 B0l IR 25 R mg, ARk
RE RSB IST, 5N k2% R B 31T getInstance 7712 B IR AR IR1F I 1Y 5L
fl, Double-Check HI/RFIASUNTEH 14-4 PR

o105 8 14-4 Double Check SEIR 2 i #&E5

package com.wangwenjun.concurrent.chapterlé4;

import java.net.Socket;
import java.sql.Connection;

//final T A ¥4k &

public final class Singleton

{ /1 ERRE
private byte[] data = new byte[1024];
private static Singleton instance = null;
Connection conn;

Socket socket;

private Singleton()

{
this.conn // #% 1 conn
this.socket // ## 1 socket

}

public static Singleton getInstance()

{
// % instance ¥ null B, #ABEFREGHR, FAHZHANBELTEANFTEANRS KGR, T
PEET e

if (null == instance)
{

/! RAE N4 KE Singleton.class * B # monitor
synchronized (Singleton.class)

// ¥\ ¥R instance ¥ null N|4|&
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if (null == instance)
{
instance = new Singleton();
}
}
}

return instance;

H

LWL K null==instance LB, RA—PMLBEAREHFEARSREIR, &
X} instance HYSEBILL, BEJE AYZE AR & L null==instance A 37 W AT EMS01E, LU X
getInstance F U7 [F) A 75 ZEE [F 22 B9~ T o

XF T X EEREF AW TEMGL, BEWLE T WMz, XARIET instance SE 4
ME—+4, Double-Check iY77 4@ £t T i 55 i £ 48 [F) 25 S g, 7T LA fu i 21> 4 22 [ B
getlnstance #1715 [A], (EREXFHFXEZSLBEBNHBER TEARSIESHERYE, TEHR
RS T— T KR ERIRE .

TE Singleton FIFATE A, o 4HISLHIML conn 1 socket BN IR, &7 Singleton H
5, B IVM 2170 454 3 HEF 1 Happens-Before AL, 3% = 22 [a] 4 52 61407 6 I T By
JERZMAR, B4 F]BESE instance T SGHE LML, T conn Fl socket I 52 ML F 1k,
RIEWARAA LR A B SR =185 7w, TERNSGEE 14-2 k#1704,

if (null == instance) ; instance==null 1 & % 0 H W
{ %l instance N N |
synchronized (Singleton.class) LR | fE wull, B T35 [ :
{ if (null == instance) > F BRI H>
{ T il 75 B conn B
instance = new Singleton(); é A% instance S # socket, {HJE
} M NI T B
} > conn B # socket
g e RO

Bl conn L4

V

A7 socket S

Y

B 14-2 Double-Check H A Al RES AR 23 84T e
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14.5 Volatile+Double-Check

Double-Check [ 8 J& —Fh 75 Wb M2 P 8031, HRA AT RE < 51 k2 28 Al 51 A2 & 19 52 Bl
conn Al socket &ZEAE instance LML Z G, X—UIHRH T IVM 7EEFTHHE S HHEF T 5
A, T volatile S5 I T LABT L X FhEHE PB4, AR RS VB S B AT 06 2 2 4078
TEVEAG] BN L SR L R R, AU BN

private volatile static Singleton instance = null;

14.6 Holder Jji3\
Holder B A R FE B T 2B A4S, TEFENT BB HITES, RE
LEE ISR LR B FI R S AT X REA RO G AL ZE MR B, RSV B 14-5 s o
RADFE 14-5 FH holder AL AF& T4

package com.wangwenjun.concurrent.chapterl4;

/1 X R A

public final class Singleton

{
/1 EZREE
private byte[] data = new byte[1024];
private Singleton()
{
}
/] EHS AL T Y singleton WEH, HEATHAEWHEL
private static class Holder
{
private static Singleton instance = new Singleton();
}
// ¥R getInstance ¥k, F5% 27 Holder 1 instance #A B M
public static Singleton getInstance()
{
return Holder.instance;
}
}

£ Singleton 2& H 3f- % A instance M EAS B G, T2 R H B T #5359 &R 2E Holder 2
Hr, 7 Singleton 2 B4 16 Ak i3 72 A 38 & 1) 22 Singleton [ 5E ], Holder 28 H & X
T Singleton HIEFAS A&, HEEBIT T34k, 4 Holder # 32 3h 5| A Y B 43 I £ 81 2
Singleton Y SZ 5], Singleton 52 i #Y ) 2 a3 #2 7E Java 2 7 4 55 i IR 2 <clinit>() J7 %
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o, BTSRRI, RS MRER T LY | IVM 4 00F AR TR
Holder 77 6 B HH BRI 2 — , (LR HRIBEH LA R B2 —.

14.7 BeEHA

for A Y 7 LB AR R ( Effective Java ) 1EH IR TR, ERZMEERIT
TRARRS o 228 7T LB B A2 0 LB AR (B52), MR BAR aifrgiatR, [
HREEZBZEME RBHIAL—K, ERMERBREEWIME, X Singleton E3h{#
A, EetnyE AR A ER S 7 W) INSTANCE 457 BMS 2|52k, 324 AT A B AT, w46
RIS NTE B 14-6 Fimm
REGEE 14-6 (ERHETIAGIEITHER

package com.wangwenjun.concurrent.chapterl4;

[/ RFXBRY R final ¥y, TRFHLK
public enum Singleton

{
INSTANCE;

/1 EHEE
private byte[] data = new byte[1024];

Singleton()
{

System.out.println("INSTANCE will be initialized immediately");
)

public static void method()
{

// BREF %N 4 £5 1 F singleton, INSTANCE # 43 %L1,
}

public static Singleton getInstance()
{
return INSTANCE;
}
}

(B2 AT AT H AT s, shnim i estE, 2500F Holder M=, ohatk /s AU1CHS
T 2R 14-7 FR o
REDEEH 14-7 (ERAKETHAG)IZITHER

package com.wangwenjun.concurrent.chapterl4d;

public class Singleton
{
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ELES
private byte[] data = new byte[1024];

private Singleton()
{
}
// ERAK#F T Y holder
private enum EnumHolder
{
INSTANCE;
private Singleton instance;

EnumHolder ()
{

this.instance = new Singleton();

}

private Singleton getSingleton()
{

return instance;
}
}

public static Singleton getInstance()
{

return EnumHolder.INSTANCE.getSingleton();
}

14.8 AEiagh

BAREFI IR IEH F R, HRESLBENBRT, RS EREF RO
TR BRSEB, NER DL R m E RE AR . FEAREE R, RATABINA T 7R pIEE
T B AT I AR ST TIRA BT, EEAANERFHFRPBEEEM
Holder 28 7 Aok 31+ E.41
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Thread, EZ4 M ECHWEAHRHEN K EE .
ERANNE, EXRHOLEFET, EHAGE
WRIHTTETURBRAWELE, BOLSE
X TR oy JE 3R B ]
HTFRMNAEZSE “GEREABRS” PEEFEF
RAMNFRTEFZSHEHFER, BRE
KPLFRFCEANYG, FELEHRBEE
FEREFEHFEERNEE, ERSEEX
RRESHRAEVWE AR, WEEARS
-t ERXZ—, FAZFIXFLHNE
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FRZL, FEHEWENFE Y FHRTER,
OBRAF-BLAENEST, RMNpHET
giEnEaAY, UEAEMREZHENK

PART4 - Z8PUERS

SR

SRR

MG SRS TRTENT &, 4
ELBW L FEREHITRETF, HMX
A EEES N EF AR £F 15
EBEEFNAESEAYN FRMNED
KT EEXELRENESRFHAR
B THESPATHEAY, MEHARREF
BB FELERELEETE
To 3R BBy 5] AL

Q% 16 & “ Single Thread Execution i% it
BER: REEEANFTESELABEHIET
MERFEFWRPHE, BEINFZR
W FiLiEHEEIREABAL SR
WERBERLMET &, YXARSNF
AMHFEHATRYE, TFEEERS
WMERAERIIRTHWIXER, 9&E
AXERUEAT2RHEARSNE
W, BT RITH T A#TESE, £
REPHHETT R @ HE,
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Oxt—MEZHRFENREERELETUL A

WE, 2 (ER) #FMEF G, ©
K. M) B, E-FZE &5 &
R, G-FzaaoigrR, THRE
& 33t BT A W B AR AR B AT B 4 T L
fER oy R FL, BERRERAMERT EHE
WK, YEANKEREE S RFEHAT
B-oERERNTAHNGRY, EXH
AWE 1T E “BEHLBRITER
RMAFTTES L BRI, §ER
BEYENESHAEHRENEFRE,
BT XEZRBEHATHNE S T UMFR
SEBEBEFREFEAZS, FHE
ERSE SRS N NS AT §6
RAMMBR L RBEHE R A,
B—ANHEERITRATE, ETEEH
EANSEBHE, XHERTUHEE
BE-F. F-EXHEHEEL —FHFR
# I, java.lang.String (& 2 % & # %)
HEMBHETREGRITESE, 18 %
“FHREAZRITER” BLF T X Int
RAWBEmBEEIT, TULEHEE
WA BRI AN EBRLAWNT TR
%o

0% 19% “Future T HHER" . KEF £

E i ## Future X it X X HF FH 37 &,
] 25ty APT i Jl b 4 6 B By B 4R T DL 26
HBFE R —/ Future (£ R E ¥, LB
REW), ARZRENRETSRBAR
bt KBy L E S, A Future 7 DL {E
F# L BPER B #ATHAMES WA E, &
“RERT EANHEFESEEERRLER,
EREWREH 2L T EEGHLH,
BARAELRATHEF * gt KRE
R, BURZHRAEAN—ANAEFEEDE

AW EFRER, IHRAHERT
F 45ty e BB B, AT FE 2 AR CPU #
ﬁo

Q % 20 % “ Guarded Suspension i% it # X7 :

A EFEAMNANYE T Guarded (# &)
Suspension (# #2) & iF#H R, &Lk it#E
REMRS R ITEA W Ea, hims %
HHEZZITER, YEAMAHZHRSL
ZAAHREAERRFFERGEE, BE
W F#EHGER, XFTURIER
oy E# M T R

QERSEWAFZRITFRNH2EE £

T X (content) H#4, 4 Servlet #
# Application Z R AL A 6y E T X, W
Session M| B Fl F 4 A8y LT X, #£% 21
EARBETXRITERXRN #, RMNE
it & Bk W4 (ThreadLocal) % it 3£ 3
TH-MEBEHETX, BEZENE
TXHWAEL, THZELTZHH, #
BRTIETXRER-—NEEFFE, AW
BRTRFEHFESI R R,

O 5 Guarded Suspension # X 7 [ & &,

B E AN ZO A R AR R R R,
Bulking % it R & HE N2 - HF N T
EWMARZER, £%22F “Balking %
HHER” 7, &11#ET word X4 B 2 fk
HEEHRFEWOA T, hEHFEANS
7 Bulking % 4 R B A 0 B A UL R
Ao

Q% 23%F “Latch it R . KEFR

1% 4 %3 2 Latch ([T, 1TH) #&it
R, ZRHEXEEBILYTAS K
MEARTREBWNESZELTHRTHET
— bR R, EXAFEF, RMNEL
Alex. Jack, Gavin, Dillon 1 4™ & J&



AHMIEWOF, HEHFFHIHNTER
% 4 Latch ik it L R B & B B 68 4 1
Latch ¥ its

% 24 & “ Thread-Per-Message i% it 1%
R AEFRMNAZ-ANFEF
TCP W REF, HAKSNHT Thread Per
Message X it R, Z&iItHEKXETEREY
TREZEWHKRESN, ER—HZT
NELZHIEESHIL S
UEABREXERIAHERE RN
&, WA RATRURIELERY
B BB R B JE R, EF 25 F “ Two
Phase Termination #% it # &~ & Two
Phase Termination 4 # 114 ¢ 7 R # #y
BRFT R, Rz, EXAEH R
VE#H %, RN AEZHEFRANAT
Strong Reference. Soft Reference. Weak
Reference YA & Phantom Reference By 4F
BFE R % .

% 26 & “Worker-Thread % it X" : K
T RATAE DL B A& P & It 3
®, HEHFHANH T Work Thread &
HHEIXAWECBRE, FHALEMN
AABRFRRTEFHEHFEHFERS
Worker Thread # X 2 [6] 8 1 [{ ,

Q % 27 & “Active Objects X it R" . &

T HATE AT 3 R B K 7 % System.

Sy SERBITEMEN o 211

gc() HiEHF N T 1+ 4 =& Active Objects,
UEm AR AN TEXRFTHENE
% 2t %, Active Objects % it # R & I
BREAFRN-—MEZEBEITFT &, WA
% #n Future % 1+ K . Proxy % T4 K |
Worker-Thread 3% 714 R, % 2 i 3% 3+ 4 K
U i

ERQHRREF, RINEESEEH
£ 9 [& ¥ (Apache ActiveMQ, Apache
Kafka) BRZLZEWHEL, BREE4L
Wy &Z vt B, % % 28 % “Event Bus (4
BEL) R #ERXR” #RAMNELEMN
F MQ & % it Event Bus & ## 4 fu
TE-NABABBEKENEEZE B
GWER, WABEZRE) FHEEH
Bo EREF, HAELLE A NIO2.0 # 1Y
WatchService 3L 7 4 X H K &t %
W R EHRE,

QO f& 7 Event Bus # 22 #i% it 2 4}, Event

Driven (ZE 330 ) oy A5 1+ 7 M
KERZEHE, REZAWHANEE,
EEGYRNREZRIT T, EXFNE
29 # “ Event Driven (ZF# 3 3)) & it4#
A7 H, EATE LI — /A Event
Driven 2%, 3 H ¥ ZEE KA E #
FEREAH RN EHEH,
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IMESSHISE ar EIHA

15.1 Ysfiiid

H 4R Thread HFHATERAML T A IRBORE, DIRAW R alive W, (HEXLEEY
AT RBAGR, MR AMES Runnable £z 77372 F Ar Ak RS ANl & o vk B
RAGH, B ARMEFGS, fHABMESR, &AL —F AL 23RS Runnable {£
FPATIEEER . — BB T EERGRALR, RITABAN Thread 535 Runnable £ A
AR, HEAZSABEOELT, LELRE PBORIEAN TS WM T HEEA — 2
HEERE,

15.2 YMEH 2] Thread

YHAN GRS WO T BB AR =07 R, WS E B HE & M R R
TAE. MEEEAFTEARMHIR, W5 RESHERIRL, RUIE Thread 3T HATIE
FHZBBIT, EREERNERIEREAL, WA R ENEZE T, ™
WX R ER R E Observer MG, AT BATE T 2B F XA,
R AT A 55 94— B BT d i 2a WL 35 Bl

15.2.1 #OENX

1. Observable #EZOENX
Observable £ 1 & LIRS INTEE 15-1 FizR.
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R7L;5% 15-1 Observable.java

package com.wangwenjun.concurrent.chapterl5;

public interface Observable

{
/1 EHEwAREKAEET
enum Cycle

{
STARTED, RUNNING, DONE, ERROR

}

/1 KBRS RS0 A4 B HRA
Cycle getCycle();

/1 RX R RAEW T i, EEMER RN T Thread ty 3k 77 %

void start();

/1 EXERBREITH 7%, B 5 start FE—H#, 2% T i Thread By b7 %
void interrupt();

}

GO EERBRBAWAFEMERALY, MR8 a 5IRRT Y5{E 5 Tt a
R &ABrB, BAmT,

O getCycle() 77 FIRBOCY AL S 40 F A HATBEL .

0O start() 745 H9 B B9 F 220 T 5l Thread ZEH A API, FI3E 1 Observable Y start

XRFRFHITIR B
Q interrupt() 77 ¥ MIVE 5 start —4£, Al 1T Observable Y interrupt X 24 fir £k A2 £ 4T
H T,

2. TaskLifecycle #OEN
TaskLifecycle # [ & X AfRASANTE . 15-2 PR,
D58 15-2 TaskLifecycle.java

package com.wangwenjun.concurrent.chapterl5;

public interface TaskLifecycle<T>

{
/! E% B &K onStart 7k

void onStart(Thread thread);

// #% E£EEATH 24X onRunning # %
void onRunning(Thread thread);

[/ EHEATERN LMK onFinish 7k, H¥ result RHEFHITEREHEER

void onFinish(Thread thread, T result);

/! EHFATHRE S 4K onError %
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void onError(Thread thread, Exception e);

[/ G A DR %Y (Adapter)
class EmptyLifecycle<T> implements TaskLifecycle<T>
{

@Override
public void onStart(Thread thread)
{
//do nothing
}

@override
public void onRunning(Thread thread)
{
//do nothing
}

@override
public void onFinish(Thread thread, T result)
{
//do nothing
}

@override
public void onError(Thread thread, Exception e)

{
//do nothing

}

}

TaskLifecycle % H & X T AL S HATH A M AP S A A ME D, H Empty-
Lifycycle J2—NS FSEH, EZRN T ik FHERREXT Thread 288 15 .

Q onStart (Thread thread) 44F:45 FF 1R $AT B Sk [B1RI 89 J7vk

O onRunning ( Thread thread) {E45ia 1708 FIJA A 8, BFRITE X RES A
AR, AR TLREAAFE P A RUNNING R, (R SETREEA TIRIREE
FHLZE, AR2AE55#B2 running IRZS,

Q onFinish ( Thread thread, T result) {45 IEFIATE G S8 EH, HAp result Z4E
FPATRRIEER, A AN null,

Q onError ( Thread thread, Exception e) 1F 45 7 12 17 1 72 Wt BLAE AT 7 % # 4 B,
onError J7iE#K- 4 B, FHK SR HE B —IFE A

3. Task BREIEOEN
Task PREHEE O 2 LA QNS B 15-3 Fis.
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RiEER 15-3 HHEO Task.java

package com.wangwenjun.concurrent.chapterl5;

@FunctionalInterface

public interface Task<T>

{
/] S PATED, ZEOAFAREE
T call();

}

HTFRIMNFBENLKBEFRESPITHMATNENGE S, FAFEREEENITES
R, Eit Runnable # O MENABEPHEAEMA, BOMTRZ AR Task 0O, HEAS
Runnable Z8fBl, FBHFRIBALS M B EPITHEIT,

<<enumeration>> Thread
Cycle <<interface>>
+STARTED Observable
+RUNNING A
+DONE
+ERROR -
<<interface>>
TaskLifecycle
4
ObservableThread
+run()
-update() /
+getCycle EmptyLifecycle
+onStart()
+onRunning()
+onFinish()
+onError()

B 15-1 EEAaAERE

15.2.2 ObservableThread SCI}

ObservableThread 21T 45 £ )4, B4k7& B Thread Z5#1 Observable # M0, FHH7E
M1 B R R BAE A Task B9 EARSCHEL, RIBANIEHE 15-4 FiR,

R%Z7EH 15-4 ObservableThread.java

package com.wangwenjun.concurrent.chapterl5;
public class ObservableThread<T> extends Thread
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implements Observable
private final TaskLifecycle<T> lifecycle;
private final Task<T> task;
private Cycle cycle;

// 3% Task B, HAWU T A EmptyLifecycle
public ObservableThread(Task<T> task)

{
this(new TaskLifecycle.EmptyLifecycle<>(), task);

// # % TaskLifecycle ¥ [F| i 3§ & Task
public ObservableThread(TaskLifecycle<T> lifecycle, Task<T> task)
{
super();
//Task F &% # null
if (task == null)
throw new IllegalArgumentException("The task is required.");
this.lifecycle = lifecycle;
this.task = task;

@Override
public final void run()
{
/] EPATRAEEGE TR, 25 kKA R E 4
this.update(Cycle.STARTED, null, null);
try
{
this.update(Cycle.RUNNING, null, null);

T result = this.task.call();
this.update(Cycle.DONE, result, null);
} catch (Exception e)

{
this.update(Cycle.ERROR, null, e);

private void update(Cycle cycle, T result, Exception e)

this.cycle = cycle;

if (lifecycle == null)
return;

try

{
switch (cycle)
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{
case STARTED:
this.lifecycle.onStart(currentThread());
break;
case RUNNING:
this.lifecycle.onRunning(currentThread());
break;
case DONE:
this.lifecycle.onFinish(currentThread(), result);
break;
case ERROR:
this.lifecycle.onError(currentThread(), e);
break;
}
} catch (Exception ex)
{
if (cycle == Cycle.ERROR)
{
throw ex;
}
}
}
@override
public Cycle getCycle()
{
return this.cycle;
}

}

BEERHEN run ik, I EEHEBMEN final 228, RAGFFEBFXRGHH#ETES, run
FEELBENETHN, TREESERTIRPHSE N EaANnE, £5848d—14
W Bt S F R E T — IR,

update 77 F FB A A T, WWAMES EPATERP ZE T4, HFEENE
TR HRATE, R E WS TaskLifecycle, 7EM N S-S 2 LT &b,
WM& FEUESWIEE PATZEZm, FTFEHETREMHR, 2R 55 URE
TaskLifecycle BJSEIUAN R MAAT 55 M IEBRPAT , ER A0 SRAT 55 BT A3 72 v HH B R 3 B3
TR, 4 update HIEEABEA G X E , WEMSIERE, RIS call FERER
=,

15.3 ZAxEpagh

15.3.1 =T
X F ObservableThread AT LML, EX BEHITHRIANK, HPFEEZEES
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FTEMZE, ObservableThread B &5 F T 5 Thread #H R B FH 18, HREEE AT DI
BH TaskLifecycle MW R SERIIEEF, HLANRBURA IR SRS, BT

public static void main(String[] args)

{

Observable observableThread = new ObservableThread<>(() ->

{
try
{
TimeUnit.SECONDS.sleep(10);
} catch (InterruptedException e)

{

e.printStackTrace();

}
System.out.println(" finished done.");
return null;

})i

observableThread.start();

}

X B P 5/R B {# F Thread 3£ 8 K KX B, RA1t ObservableThread &2 —~Z
R, W<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>