FEHEIB: Fox
BiEEICHE: https://note.youdao.com/s/dbBcYl4a

FRAALARZIREENEENABILS

jdkiZ2 T EbsynchronizedEBIIERNZMREL TE, BFEReentrantLock, Semaphore, CountDownlLatch,
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d78c

Reentrantlock2—FRIENKIR S, BAFE—TEESRRE— I SEEE.
BEHE. BRRRE, BRREEE

NFRGR RAZEEEFERNNE, FnE P EERNTR—HEERTSERE, FLAERReentrantlockHEEISE—MEREEEA.
SESSRESHIRSIT, MIE—MEEMTSENMISRE, BB SERFTEs.
SHSEESE/EAN, FIITENEENTRE ISR, BARMRREENGES.

Reentrantlock (RIZEAA95R5E)

FT RN aaE EFRENE

Semaphore (fES&) e IER: FILEFRAEIE HIEEE, Liss
S ERh: TUBTEIER, Len AsRESEE.

Ethan, ar—rasEESE, SREGSERNRES
BXER, FEESsrt, BREETRECE
AR TSRS TL,LH%}WE%"FGE%E“;:EEFR i@(%ﬂ?ﬁ({%&ﬁmEEFi%ﬁmﬂT I
AN

BHEFLE: ILUBTHRITSA
EFa: TLJFE%%ETBQW%L\F’EE u@&ﬁrmuw'ﬁszﬁmu ﬁ?ﬂ

CountDownLatch (F%1)

#ﬁﬁilﬂﬁ ST EAESHEERIS (BRR) ZEELSRERIT, MERALIEESER

CyclicBarrier ([EIFFH=AUEEREES) RS, MBS
HREER SHEES: TURTEERESIEAS MEENT, #EH?E%kt'EEI’EFmZiF%ﬁ(’E

R FLIAT RS MEREREELE, EREARELE

FRTHERERN RS, ATH 1 RRErREEss.
TRAR (—FEFEE) . RS

uRnR iR EEEERES, SR Exchanger STHIEE.
HiERE: ERERARS, IR Exchanger ERASENNBEEITIETE,

Exchanger (HUE3zi®sg)

CyclicBarrierfliCountDownLatchfIEHLER, SRS MMREIAT. AILIHESS
HLEBEE

Phaser (¥iZathies) EEREEAT: Phaser TURTRESICEARSE MBI, FNBSEANALE
AR sgosve. phaer ILATINSGESRE, L5 ROBRNERE T RISOFE
EOFHTHE: Phaser SILURFEIGTHE, RS MEEARILIE,
IREHZES - Phaser FILUSTEINEIZES, 20 EESsrEA F— a0,

1. ReentrantLock

ReentrantLock@— 1A ENFVIHR S, BRIFRE— 1M EREZIRGREE— M IMASHEE,
BRILhEESR{UUF synchronized2—FhE 8, RILURIEZIESR S, #EXIF synchronized,
ReentrantLock &40 N4Fma

o TJFRKT

o FLAIREREATATA]

o TLUSKENATH

o XHRIZENFMHUTE

* 5 synchronized —#F, #SZFAJEA

ENEENAHRRESEENE FNURERFEHI TR AIVAE, URIESIEN—E4 ek,

1.1 EHAPI


https://note.youdao.com/s/dbBcYl4a
https://www.processon.com/view/link/6620b9d763dc8148f6486eda?cid=63f364586e3252660403d78c

LockiEO
ReentrantLockSCIL 7 LockiZEOISE, E=IWAPIUIT:

void lock() RIS, R AL R, LR
85, ZHERE

void lockinterruptibly() throws AT TSRS, FOlock() S EARBZAMET%S

InterruptedException SELIRIRET, BDTESAOTRENhET L el L
72

boolean tryLock() 2 IEPRSRAOTRENSN, R EE S ANREL,

WNERBEILIRENER [Eltrue, BNiR[Elfalse

boolean tryLock(long time, TimeUnit unit) throws BEFAENEE, HEILREL T =fEN TR
InterruptedException @

LIS BT AR POZREY T 84

S RIZAE BT A B 4R

HERTAIIAIEAR, R [Elfalse

void unlock() =G|
Condition newCondition() RENEFEAMAN, ZAHFIHERIBYE, =

BISAEREREN T, ZeEEM% B HRIawait()
T3k, TiEARE, SRIZAEREnn

BHREX



1 private final Lock lock = new ReentrantLock();

2 public void foo()

3 {

4 /1 FREH

5 lock.lock();

6 try

7 {

8 /] EFPATIER
9 } finally

10 {

11 // finallyifAJHen] DUA fR Lock i IE BB i
12 lock.unlock();
13 }

14 }

17 /) FEREE, REES 1e0 2

18 if (lock.trylLock(100, TimeUnit.MILLISECONDS)) {

19 try {

20 /] FBEEREEIE, AT R F S ARG B
21 /] oo PATREERAE L

22 } finally {

23 /1 RETRUB

24 lock.unlock();

25 }

26 } else {

27 /7 B JEIARSRECEIE, AT % i i
28 /] ... AT EATFERDHHRE ..
29}

EfERRETR 4 NMaj:

. BUAER T ReentrantLock J93EAEHTIIEL SP4;

2. INSUREFIRMBIRE—EERF—, BNSSHEREENEFRFE,

3. INBHRIE—EERIE try (RBZAD, XFER LA ARSI R EIN S5,
4. B EEME finally 2, BUSSEEIZEZE,

=



T{EIsiE

HBEEEAMock AR ANRLFZRINEB T, IPAFSEICASRIAIEAQSHERHIstatel
B, XPEHE, SRZEEIRRNERTT. REENT A (head T METIRAIZAE) o LAKENZIEL.
HPSGEHSIMAZIX—MEZENTIZ R, IREBLATHANE, SheadWRBEREIZE, SMTIRE
head.nextiX— M I RXTMAIEFE. MIRBIEAFH, AIFTRNZEEFhead 2 [EIEFERYZ: I21EIT cas
=2

1.2 ReentrantLock{#E

ot RIERIASR
BE: 83KE, 10MAS, BRI, SHIHARRR?
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/**
¥ OEIERE R
*/

public class ReentrantLockDemo {

private final ReentrantLock lock = new ReentrantLock();//ERiNIEAF

private static int tickets = 8; // MZ¥

public void buyTicket() {
lock.lock(); // FREUE
try {
if (tickets > @) { // WHZE
try {
Thread.sleep(10); // fRiK10ms , B4UH IF AR
} catch (InterruptedException e) {
e.printStackTrace();

}

System.out.println(Thread.currentThread().getName() + "L 5" +
tickets-- + "TKE");

} else {

System.out.println("ZEE4L5E T, " + Thread.currentThread().getName()

+ "HERK");
}

} finally {
lock.unlock(); // Bt

public static void main(String[] args) {
ReentrantLockDemo ticketSystem = new ReentrantLockDemo();
for (int i = 1; i <= 10; i++) {

Thread thread = new Thread(() -> {

ticketSystem.buyTicket(); // #52

b, AR+ 1);
EL



38 thread.start();

39

40 }

41

42 try {

43 Thread.sleep(3000);

44 } catch (InterruptedException e) {

45 throw new RuntimeException(e);

46 }

a7 System.out.println("FI&REEH. " + tickets);
48 }

49 }

AONBERYZNER . HINEESERYRIRT
INEEEER: 1IEH, PARERK

YA EIE | /NS S

ReentrantLock Sz S EFIAF A eI Rzt :

o N LFRMIRENGINY, RIRESISEINAIREEL.

o IENFEL: LFIEREEAT, NMRRECNTRINFIREE, MaEfEIIREEL. ReentrantLockEAIARIFATH

1 ReentrantLock lock = new ReentrantLock //ZH BRI\ false, A5

2 ReentrantLock lock = new ReentrantLock(true); // T4

ELanSLERIRHMRHE A REHIERNAYA R, SOVFEARIFA AT, WTE:

CIEDN ]
AEANZBFH, RIEER—NMNEEEINERIEREBAIRR, BENZEENNER S B o3RENE
(RSN ERER—IMNNS) |, FEeFENZRIBEHFBIhA SR MmES. JavadReentrantLock¥]]

synchronized#f 2B, TTEASII— MEE 20 —EieERastal, EEfRFAS, RIEAMEEMN
BFRIFHRE. BREE—EPNEMELE. SiRESFHET.



1 class Counter {

2 private final ReentrantLock lock = new ReentrantLock(); // €% ReentrantLock X%
3
4 public void recursiveCall(int num) {
5 lock.lock(); // RS
6 try {
7 if (num == @) {
8 return;
9 }
10 System.out.println("#UTiEH, num = " + num);
11 recursiveCall(num - 1);
12 + finally {
13 lock.unlock(); // R4
14 }
15 }
16
17 public static void main(String[] args) throws InterruptedException {
18 Counter counter = new Counter(); // GIEiTEsx %
19
20 // Dk A3 A
21 counter.recursiveCall(10);
22 }
23 }
Conditioni£f#

ffJavarh, Condition2— Mz, BRETEEZENNETS, JLUSEEER—ENRE. &

hmEARRwait()Finotify O#Hl, BESLockiz (EballReentrantLock) —iefEH, BEWZROERAIL

£ LE, T

o FEFEHING: ERTEREEFENFEHRI, HEBNEMEEENFUEEHE, XSEMAObjectiiwait()
Fnotify()73i&1E(, {BConditiont2fit T SRR IEMEFIE ZRIIEH,

o BRMIA: 58/ ObjectRE—RENEFRFERINHIAR, —Locka]LAXINZZ>ConditionXy5e, XEk
EnLANFRINESEE I ARERICondition, MMSCIRI S NEFEARESHIRIIEE),

B2



FUISIEES, BRIWEMbE
T2181d signal() 8 signalAll() 73
EIREE, EESAERRRT, EE
void await() KRETHEHMARTTXIAYER (20
RIGEE) . ZGIESEEFZAE
B BIAFRATF a8, B4
IREE R SR =R FRE A,
FEHRISIEEFHEEAIRTE, B
EEEIEMEFEET signal()
g signalAll() 75iAGEE, &Lt
TR, RIS AR
RBEPIREE, 1Z5EERE]l, £
eV i e lE57 e e =]
AOBL, EHIREEEGENESEIR
SRENEA.
IRREEE(EFEIL Condition _ER9—
NEFR, WRESNERIEES
=, WEEEPR— A TR
void signal() fE, #WIREERVLIEEINE
await() AYIRE, FEH=
IRIREN S Condition AT
B,

IRREEE(EFE I Condition _ERYRRT
BEE. B WIREEINEEERE

boolean await(long time, TimeUnit unit)

void signalAll() MEH await() JERFIRE], FHE
et IREL S Condition SKEX
A9,

ZiaConditionIEMEF=HiHHEEIEN
java.util.concurrentZRFEFIZ It ConditionZERSCIEAZ Z BIRYE, AFHCondition.await() J3 754
E1F, Hitb&FEJFRCondition.signal() 8¢ Condition.signalAll() 73 AIREEEIFHILEAE.

iEE: AR ConditionfiJawait()signal()/5i%, #BWAZRTEIock{RIFZ A,

Z2ZM5): EFReentrantLockF]ConditionSCII—/MEIE AT
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public class ReentrantLockDemo3 {

public static void main(String[] args) {
/1 BIEERAF
Queue queue = new Queue(5);
/1 RN H LR
new Thread(new Producer(queue)).start();
/ /R EH P R

new Thread(new Customer(queue)).start();

}
}
/**
U ESES
*/

class Queue {
private Object[] items ;
int size = 9;
int takeIndex;
int putIndex;
private ReentrantLock lock;
public Condition notEmpty; //iH3%t# LAEPHZEMERGA:, FABIAZSRAZE, A2p= a8 A= se el
public Condition notFull; ///E/=&ZAERHZEMmERIE, FABIWE 1 PHZE, 9% VK 2 se e g

public Queue(int capacity){
this.items = new Object[capacity];
lock = new ReentrantlLock();
notEmpty = lock.newCondition();

notFull = 1lock.newCondition();

public void put(Object value) throws Exception {
/ /i
lock.lock();
try {

while (size == items.length)
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VAN N A e s o X
notFull.await();

items[putIndex] = value;

if (++putIndex == items.length)
putIndex = 0;

size++;

notEmpty.signal(); // A/ 58MelEi 9+

} finally {

System.out.println("producerd:ir=:
/ 1 FEE
lock.unlock();

+ value);

public Object take() throws Exception {
lock.lock();

try {

/7 BAFIZ T AL s
while (size == 9)

notEmpty.await();

Object value = items[takeIndex];

items|takeIndex]| = null;

if (++takeIndex == items.length)
takeIndex = 0;

size--;

notFull.signal(); //iH%%5eMele & 4™

return value;

} finally {

/*x
* e
*/

lock.unlock();
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class Producer implements Runnable {

private Queue queue;

public Producer(Queue queue) {

this.queue = queue;

@override
public void run() {
try {
/] FEIRbEC WA — Ik
while (true) {
Thread.sleep(1000);
queue.put(new Random().nextInt(1000));
}
} catch (Exception e) {
e.printStackTrace();

/**
* THYE
*/

class Customer implements Runnable {

private Queue queue;

public Customer(Queue queue) {

this.queue = queue;

@Override
public void run() {

try {
/1 BE2RDEC I B —IRk
while (true) {
Thread.sleep(2000);



117 System.out.println("consumerjg?%: " + queue.take

118

119 catch (Exception e
120 e.printStackTrace
121
122
123

1.3 NAGRES

ReentrantLockB N FA R FEAIIEZLEME FUHZEEFEIVAS07A, PRIESEEE—EUER
e,
ReentrantLock BN FHIZET
1. BRZSHETERFENEA, GRS NMEREERNNE— N EGREHITESRIE, aTLAERReentrantLock{RIEEIR
RE—EIZEBEE .
STMBERESHIRFRIT, HIIIE—MEENITREMESE, BB — M &R TES.
3. SCMBEREEEHERNG, FIIERNEERTREMESE, BREMhERRENITES.

2. Semaphore

Semaphore (F58) B—MATZL4ERENELSIR, TEFTE—HZRTFES N EETHE
FREHITHITIR A E.

BHEERT, EFSemaphorefIIESLlR RS NMNEFABREUAAHZRIFIFIIERYE 2. Semaphore
YT — T8RS, LRI LA ABacquire() /3 ARKIkEXSemaphore FEYIFENIE, 2itERES /900,
J@acquire (L2 HIEZE, BEIBEMERERMITANE; L LUBEERrelease() /7KK
SemaphoreFHYFANIE, XafFESemaphoredFRIITEIERIEIN, NMIAIFESHNEEH IHZZIR.
SemaphoreEAIZINE:

SemaphorefIN AR T2 N EIFEIRFIS RnEEEar=tlH 2N s, FIUIEsdEEEE.
AR, WMEEIERE, EXUIHET, SemaphoreseiEBRINELIEXIERATARE, FRIERFRY
TRREERMERE.

2.1 EHAPI

1aisss



public Semaphore(int permits): X SemaphorefSTEIFalIEEE (FiEH) , HEEEIFAFNELSE, Eit
new Semaphore(n)sEfr_ 21 Fnew Semaphore(n, false)dd,
public Semaphore(int permits, boolean fair): &M SemaphorefgEiF e EENRR A EIENFERENFERLE

25

wRGZE

e acquirefiL

acquireJ3i%ZRSemaphoreSREVFANE, BRIZITERRH—L, FEAEME—ES (FBABEE
RZ) , Semaphore AL HRAL T acquire T iZRIMFIE L.

o void acquire() throws InterruptedException: 1%ZJ5 A% FSemaphoreiKBEl—/MFEIE, WRFEAZFE—
BE%f5, BEfISemaphoreBR]BRIIFANIENLE, SNEMEMLETH, 278, WREE AITFRIENSIZED
R[E],

o void acquire(int permits) throws InterruptedException: i%ZJ7i%<[[SemaphoredkEViEEEERYFEIUE, A
SR a—EER, HEISemaphore B el FARVHENENERNTRIELE, SEWEhLZAZFH. B,
WMERBEH FIpermits MFENUEN <32 AR [E],



1 // EXpermit=1ffjSemaphore

2 final Semaphore semaphore = new Semaphore(1, true);
3 /) ELREEFERLHERD)

4 semaphore.acquire();

5 Thread t = new Thread(() -> {

6 try {

7 /] BREtdE NBHZE, &4 4R R FH permit

8 System.out.println("FL&FE% 3K permit");
9 semaphore.acquire();

10 System.out.println("-FZ&FERME | permit");

1 } catch (InterruptedException e) {

12 e.printStackTrace();
13 }finally {

14 / /B permit

15 semaphore.release();
16 }

171);

18 t.start();

19 TimeUnit.SECONDS.sleep(5);

20 System.out.println("EZFERMpermit");

o1 /) FRFRKIRSH G R ipermit, ZFEtA AeskEFpermit

22 semaphore.release();

e tryAcquireFi%
tryAcquire73; %=1\ [AISemaphore3REXFFRIIE, SNSRICESVFANEREE DT ERIBRIEE, NIXNAYZAE
SVENR[E], SR AfalseFREIERM, tryAcquireE U NIUMEZGIE.

o tryAcquire(): =iIRENSemaphorefUFANIE, 1Z/5 /AR < FSemaphoreFRiE— MFEJIE, FESemaphoreld
R RIFIEEATETIRER T, IFaNEERIREL, RZIREGFENENEEN, FRREZESR
Jofalse,

o boolean tryAcquire(long timeout, TimeUnit unit) throws InterruptedException: i%73i%5StryAcquirec&
TR, FEFEESEER—MFENE, E2ENNTER S, NRAEIRIRNERIRE R R
IE, BRASIEMSIANEZERT, BEREIAERIESETENNERNETBRIEY (HREtSIERMANE
B) | SEEEPISEWEMLEN T T .



1

()]

6

final Semaphore semaphore = new Semaphore(1l, true);
/] EX AR
new Thread(() -> {

// FFREVFATE

boolean gotPermit = semaphore.tryAcquire();

/7 BRERBUS T R HR 5 70 B R]

if (gotPermit) {

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

get one permit.");
TimeUnit.SECONDS.sleep(5);

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

} finally {
// BEjiliSemaphore ¥ Al ik

semaphore.release();

}
}).start();

/] FEERIRIEP I TR, B OR EHZAERE U /R 5, I HIBURIZRELYF Al ik
TimeUnit.SECONDS.sleep(1);
/] EEFEAEIN 2 N H ERTVERIF AERT, A T AR 72 FH 2E 30 2 J 3R (8] SRR FTIE 2R I
if(semaphore.tryAcquire(3, TimeUnit.SECONDS)){

System.out.println("get the permit");
telse {

System.out.println("get the permit failure.");

o boolean tryAcquire(int permits): 7EERTEEMItryAcquirelt R B Semaphore =it FAEN—"MFENE, B2
1Z73i5=FSemaphore IR IREEEEI B AT AT,

// X VFAEECE N5 HISemaphore

final Semaphore semaphore = new Semaphore(5, true);

/1 ZRIKEGGAVEAE, T

assert semaphore.tryAcquire(5) : "acquire permit successfully.";
// JifSemaphore &K A T HVFRTIE T, SR BUH 2 KK

assert !semaphore.tryAcquire() : "acquire permit failure.";



o boolean tryAcquire(int permits, long timeout, TimeUnit unit) throws InterruptedException: %7555
TAHEERN, RANTHEALUEEEEABITANEENSE,

o IFffi{Erelease
H£—"Semaphored, IFEIIEAVEE A] BT =HIER ARSI BN HERIFHTIHE), Fr
LUFAIERHERIEEE =M. B S — RS RN SemaphorelF e UERYSE 2 G ROZ 3 ZBEGE
B, TR ETISFeITAIE, TEZESemaphoref@HHTFRIIERERUTIE.
o void release(): BEH—MFANIE, HEESemaphorefIIER, AIAIFANENITEEESIEZINI—, RBPXFIE
— TR RNIERT 4R A
o void release(int permits): FEIEELIE (permits) AYFARNIE, FEESemaphorelEB, BIFFRNEATLT
Rk z G iNpermitsty, FREAZRINBpermits MFRIERIHAER,

release7;ZAFEREE, BIE? (BRIZDAHERREEFREZ LB, ME—BHIBRER
FsiTiokZiE, AFERICREMRY, N7 RREEEENEEIRIEIRIIFANE, FAIE—RAEE
HiiEtry.. finally. JEQRF, XETTICHIHAER FERRERRG EIRENT LR, BRIGREEX
HHIRFESEDISemaphorefI(ERAAZ, Bfil—2kKE—T FERIGIF.
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/] EXRA—VFATEf Semaphore
final Semaphore semaphore = new Semaphore(1l, true);
// BIEZRETL
Thread t1 = new Thread(() -> {
try {
// 3KELSemaphorelf] ¥ Al

semaphore.acquire();

System.out.println("The thread tl1 acquired permit from semaphore.");

/1 B EVFRE— AN/
TimeUnit.HOURS.sleep(1l);
} catch (InterruptedException e) {
System.out.println("The thread t1 is interrupted");
} finally {
// TEfinallyifa)d A B o/ nl ik

semaphore.release();

3
/] JREIEREEL
tl.start();
/] NHREREtIC AR S, R RIRIUD RS Ay
TimeUnit.SECONDS.sleep(1l);
/] BlEZREL2
Thread t2 = new Thread(() -> {
try {
// FHZE SR — VAT IE

semaphore.acquire();

System.out.println("The thread t2 acquired permit from semaphore.");

} catch (InterruptedException e) {
System.out.println("The thread t2 is interrupted");
} finally {
// TFFEAEFinallyifif) i Bl 4 3R BV AT IE

semaphore.release();

3

/] JABhE T2

t2.start();

/1 RIR2FD 5
TimeUnit.SECONDS.sleep(2);



s /) SRR IR A
10 t2.interrupt();

1 /) FELFEREF TR

42 semaphore.acquire();

13 System.out.println("The main thread acquired permit.");

RIEFRAIAVERE, TR EWPINAREBREY, FEEERARIZIBREENFE, BT
filxtrelease FiARYEIRIER, ST ELEMAIERE TIFEIE, =T EABSEIN THEHE
&=,

IFASIXEE? FiEfinallyiBOREHHEM, SEECHWEMSZEFENERBSRELHISERY
2, BT EARETECHFENE, S3fESemaphore REBHIR] AFENIFITHEEEZ, Hithig
A ENSKEERARNZET BrFAIE.

X¥EEZ SemaphorefIRITIRFE? HSLHARZE, FJFFSemaphorelNE/ST X, Hidrelease)siARYH
AU “There is no requirement that a thread that releases a permit must have acquired that permit
by calling acquire(). Correct usage of a semaphore is established by programming convention in the
application.” HILLETLABH, 1RITFHREHIEKH 1 TreleaseiRFRILAZANEINIT T acquireHILFES
LA, MEREAAARBSEEHENNmELIRKSRSemaphoreNIERERE, REERFE, BHIIXT
FERORBEFESR, BT,



TP 3
2 Thread t2 = new Thread(() ->

3 A

4 try{

5 // R ATE

6 semaphore.acquire();

7 } catch (InterruptedException e){

8 System.out.println("The thread t2 is interrupted");

9 /7 A L AN AL R AT

10 return;

11 }

12 [/ FEFPIBATRIAL, TR O MIERE T VFRTE, BRIUGAEFinal 1y i A e ront Ho AT B0 2 BT 24 8
W

13 try

14 {

15 System.out.println("The thread t2 acquired permit from semaphore.");

16 } finally{

17 semaphore.release();

18 }

19 });

20 t2.start();

21 ... A0

BEFERZEBRET, SEECHRTICE, EMTEBHTIFERBENRMEY, EELEmS
AEBERYMREERFENE, XM MRS R RIT AN ERE A BRIz —.

2.2 Semaphoref§iF

SemaphoreCINE mARSIEOIRT
Semaphorer] LABBFSCHIRRINEE, BIPRFIFE MEIEE S RTE— e B RRNAERIREL.
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@s1f4j

public class SemaphoreDemo {

/**
* F—mZ&RE R RFEHANIER
*/

private static Semaphore semaphore = new Semaphore(2);

private static Executor executor = Executors.newFixedThreadPool(10);

public static void main(String[] args) {
for(int i=0;i<10;i++){

executor.execute(()->getProductInfo2());

public static String getProductInfo() {

try {
semaphore.acquire();
log.info("i&E=RME");
Thread.sleep(2000);

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

}finally {

semaphore.release();

}

return "iR[EIF S TFEEEE";

public static String getProductInfo2() {

if(!semaphore.tryAcquire()){
log.error("iERHIMIET");
return "TERPE T

}

try {
log.info("i&RRS");
Thread.sleep(2000);



39 catch (InterruptedException e

40 throw new RuntimeException(e
41 finally

42 semaphore.release

43

1 return "I 5] R S TEE S R

SemaphorefREIRIRITEZRIAFE
HAEIRNERZES, RERFIGEHNENARBINES, WNRAEEHBIIFTIERE, BAKS
IRRFPLRER, HEE.
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public class SemaphoreDemo7 {
public static void main(String[] args) {
/7 ENVFAIERE, &Z RN J A 10 SRt HAEL
final int MAX PERMIT_LOGIN_ACCOUNT = 10;

final LoginService loginService = new LoginService(MAX_PERMIT_LOGIN_ACCOUNT);

/] JE#h2044FE
IntStream.range(@, 20).forEach(i -> new Thread(() -> {
/] ERARGE, SEFR R IRV ATIE SR IR AR
boolean login = loginService.login();
/] WRGFRMG WA H AT HAb R AR
if (!login) {
/ /8 B RAE R P B 1B 4

System.out.println(currentThread() +
online account.");

is refused due to exceed max

return;

try {
// T BRI SR I R Ge A
simulateWork();

} finally {
/7 BHRSG, SLPREX VAT UE BEIR AR I
loginService.logout();

}
}, "User-" + i).start());

// BENLRIR

private static void simulateWork() {

try {
TimeUnit.SECONDS.sleep(current().nextInt(10));

} catch (InterruptedException e) {

// ignore

private static class LoginService {



39 private final Semaphore semaphore;

40

41 public LoginService(int maxPermitLoginAccount) {

42 // HliEttSemaphore

43 this.semaphore = new Semaphore(maxPermitLoginAccount, true);
44 }

45

46 public boolean login() {

47 [/ REFAE, R IREURGZ T4k [Flfalse, tryAcquirefE—ANHZEE T4
48 boolean login = semaphore.tryAcquire();

49 if (login) {

50 System.out.println(currentThread() + " login success.");
51 }

52 return login;

53 }

54

55 // BEIRAF TR

56 public void logout() {

57 semaphore.release();

58 System.out.println(currentThread() + " logout success.");

59 }

60 }

61 }

£ LERIEESH, FENX T SemaphoreAFAIIEEIE 10, XHMEREIRINRFRZ ReEG107
FRFEREZ, NREthEAZEESemaphoreiF A IEIENORIFHE=INERE, HIGSHILEHIEARRIIAY
1B,

SNERIGtryAcquireTTi AR JIPEZEE T Racquire, FRAT(ISERIFBRIRERAIINIBF AR
HEFIRSMPEEERE RN (1Z8UERloginTT i) .



1 public boolean login()

2 {
3 try
A {
5 // acquire NFHZETTVE, &—HSAA TRV BRI J5 4 218 i fH 28
6 semaphore.acquire();
7 System.out.println(currentThread() + " login success.");
8 } catch (InterruptedException e)
9 {
10 // AEBHZEIFE A mT REAS I A 2 v
11 return false;
12 }
13 return true;
14}
2.3 NABREES

Semaphore (55 8) 22— MFEFHEHATIRER, SATRSAUES DN EERINNEZEE
HATIE, LT R—E(ERSemaphorefIE IIZS |

1. PRift: SemaphoreAJ LIBTIREINIHERFNAHRILANE, IEHRFIRE.

2. &iRith: SemaphoreR] LIRTFSEMIEIFE, LI4EF—BBRAIHEZEEIR.

3. CountDownLatch

CountDownLatch ((8{) 22— MELMENZE, FTLURATFES— 1 SZ2 N EEEGE2 MESTHREER
7. SEMTFREERETIAHESHTI=R, HFERBEMBNHISERZE (EEERSE
FEER) , SREAESAREHEAT—HMER, CountDownLatch TEGRIFFEIFRANTE,
CountDownLatch REBEEIR 7T —MHEIES, ZiTEERIREA N, ARFESHENSGENEH, =—
HAETR T BESEFNESRE, HSEA countDown() J5iEIGIHEEER 1, HITEEENEN O RS, &
FNZIEM TR T.

3.1 EHAPI



1EiER%

BHEBE

// VA await() HEMERESHER, ES2SAFET] count HAN 0 A 4HEPHUT

public void await throws InterruptedException

// F await() ML, #HEFF timeout WKJG, count {HIEEEAZN 0, AHERr, FkEEPAT
public boolean await(long timeout, TimeUnit unit) throws InterruptedException

// &¥ count W 1, HEN 0

public void countDown

CountDownLatchfJE 5L S4:

CountDownLatchAMIEIFEER, FBELETE— 8o/ TN,

countDown()73i%, 1Z73 i AZRIEE(FRRESMIECountDownLatchigER I countiH a8 —. ANSRILAT
CountDownLatch/RJiH#EEEER0, XFER FANREXIEAcountDown()/5i%, NSRS, HRiZikcount
HMER/NREESO,

await() /35S B LEINEREFBHNBRIAS, BHSlcountho, MAREMLIETT LIS LETLIETMT, FfE, X
counttHEAOMBYR, JARawait/TiZERIZANRE], SRIZEEAHEHREE,

await (long timeout, TimeUnit unit) 2— N E&EENEENRIEESZE, SR EXELEEELSS, THEE count
RMEEEARTO0, NHAEESEHEZE,

getCount()73i%, %73&EREICountDownLatchHFIRNITEIESEE, ZIREIERIR/IMEAO.

0

[/ &S —ATHEER N2 Latch

CountDownLatch latch = new CountDownLatch(2);

// VM countDown’7ik, Uthfcount=1

latch.countDown();

// WH countDown/5i%, Bthfcount=0

latch.countDown();

// W countDown /57, ULt countiidh e
latch.countDown();

// countBZhe, MAPSTawaitiGopi HiER A, NIk FH %
latch.await();



3.2 CountDownLatch{sh g

ZESERESHILE
REMHR, BARIFHEES, FEIBKERR, (LINERFERFERERZ MEOREBEE,
HRIBIRDEEIER. FEHTERGH, BES N EIERFTmE, FELEcheck,

20

21

22

public class CountDownLatchDemo2

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

CountDownLatch countDownLatch = new CountDownlLatch(5
for (int i = 0; i < 5; i++
final int index = i
new Thread ->
try
Thread.sleep (1000 + ThreadlLocalRandom.current nextInt (2000
System.out.println("fE£%" + index +"HUTTER"
countDownLatch. countDown
catch (InterruptedException e

e.printStackTrace

start

/] ELFEAEZE, HiHEERve, MR 120 E P AT

countDownLatch.await

System.out.println("EL&FE LA EIT MG, #7485 RI 8"

B RPINA—FFREFESER

FE—MXFE—MER, HNFEREAE I @ENER, ARHENl. 2RFRk. BRESS
IHHREARSIERNENEENTE (XMHTEIETESIURER. SR, RATEERRARMRSE
RUEO, EEAIERP. CRMZE) , RERITEERS—IREILSEASG, WE



BRIREBRALDRTE T 104HE, REDBRIKHBRITERONNTE, BEF—EE
REERERE. 08— T, DE2BREHMOFMIE, B ERELERENT =M (WA
SETRIRARIE) +10xN (NIt BE— RN ISOTIRIETR) |, B STHMIRES, B
FERE S BENIS B SO AHE,

BB, WSIEEREROBRMEIER AL IRIFIR? RIAR, KL THAESFHTHALE

B MERREORRANR (KL T SRR TR FIEET) . M2 E

Bt R A

ZITHHZ R, EOMMAREFERT =M (M/93REGRE FEMmATETE) + Max (N)  (NAHEES—
HrREmINTSEIFTIEE) | BRFAEFEN—TTXEN— MR, RBAT
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public class CountDownLatchDemo3 {

/**
* AR IS IDIRELR v K

*

* @return
*/
private static int[] getProductsByCategoryId() {
/] T BRI M1~ 1088 T
return IntStream.rangeClosed(1l, 10).toArray();

}

/*

* TG T ST LA, IR LS LR AR e AN R RE A AR X A B
*/

private static class ProductPrice {
private final int prodID;

private double price;

private ProductPrice(int prodID) {
this(prodID, -1);

private ProductPrice(int prodID, double price) {
this.prodID = prodID;

this.price = price;

int getProdID() {

return prodID;

void setPrice(double price) {

this.price = price;

@Override

public String toString() {
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return "ProductPrice{" + "prodID=" + prodID + ", price=" + price + '}';

public static void main(String[] args) throws InterruptedException {
/7 B PR g T H5R
final int[] products = getProductsByCategoryId();

// @it streamfimapiz B il g 5 i ProductPrice

List<ProductPrice> list =
Arrays.stream(products).mapToObj(ProductPrice: :new).collect(toList());

//1. & CountDownLatch, THE#EE N TAEEHIANEL
final CountDownLatch latch = new CountDownLatch(products.length);
list.forEach(pp ->
/1 2. JyBE— A BT SR TR L 2R
new Thread(() -> {
System.out.println(pp.getProdID() + "-> JFEATFAER MINHE.");
try {
[/ BRWHARK RS, HBHER, X B HARIREAR
TimeUnit.SECONDS.sleep(current().nextInt(10));
/7 TR SR
if (pp.prodID % 2 == @) {
pp.setPrice(pp.prodID * 0.9D);
} else {
pp.setPrice(pp.prodID * 0.71D);
}
System.out.println(pp.getProdID() + "-> & ITEER.");
} catch (InterruptedException e) {
e.printStackTrace();
} finally {
// 3. it¥#count down, TAESHATEM
latch.countDown();
}
}).start());

/] 4. FEREEEERTH TSGR, MBRA AN THESEAE TN & — B
latch.await();

System.out.println("FrA M TR ");
list.forEach(System.out: :println);



3.3 NRBREE

AT E{EACountDownLatchfyE iz S :

1. FTESEL: CountDownLatchA] LA FINEZ N HTESHTRIER, BRFMIEESHTREBREHNITT
—P1RAE,

2. Z4E5BILA: CountDownLatchRILARTFRITZMEENTRIER, LABEMELIZEE R I,

3. BWIFEHIIA1L: CountDownLatchR] LA FEFRIRRIFIIAILTR, LAMEERFVRHTRETIAGER.

CountDownLatchBA 2
CountDownLatch2@2— X MHY, TTEEMNEREEMER ZFRE—R, ZBEEEEHINGIERSHE
IRE(E, HCountDownLatchffEHEEES, BABERRBER.

4. CyclicBarrier

CyclicBarrier (BIFMI=s¢{EINGFEIE) , & Java FAEFH—MRLSILE, BEEAILILILI—HZ%
BEEHFERMT (FER) ZEEEBREMT. WHEMRERE LB EGSEEWERLE,
CyclicBarriera] LA#E8[. CyclicBarriertBiFEESHTENRITHES WA IRRET N FTIITRIF
155, SFENTHESEHITER EBRREIE T RATIIE.

4.1 EHAPI

1 // partiesE/nFFEEEENAEEE, HMEMEAM await 7L F CyclicBarrier REALFIA T 5
b, SNG4 AT AR PH ZE

2 public CyclicBarrier(int parties

3 // FTELERABERER, LAEHAT barrierAction, J7{HAbHE T & 4L 55375 (A ZRFZ AT AL Z
{EFTK B i 2 )5 BT

4 public CyclicBarrier(int parties, Runnable barrierAction



BABE

1 /IR HEN LIRS Hawait () 7R, X EEZFE A FBHZE

2 // BrokenBarrierException F/nM:CEWBIR, BIARRE AT RER P — /LR await() B #H T
By R

3 public int await() throws InterruptedException, BrokenBarrierException

4 public int await(long timeout, TimeUnit unit) throws InterruptedException,
BrokenBarrierException, TimeoutException

6 //TEH  iEidreset() ik LT HE

7 public void reset()

4.2 CyclicBarrierfsi g

EFMBFESER
AIEICountDownLatchARiE R RV mELMER R R AT LAERCyclicBarriersCH],
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public class CyclicBarrierDemo2 {

/**
* AR S S IDIREL R dn B R

*

>

* @return
*/
private static int[] getProductsByCategoryId() {
/1 T IES T NI~ 10T
return IntStream.rangeClosed(1l, 10).toArray();

}

/*
* TG T SR BRI, PRSI R AR G AN R BE A AR X AT B
*/

private static class ProductPrice {
private final int prodID;

private double price;

private ProductPrice(int prodID) {
this(prodID, -1);

private ProductPrice(int prodID, double price) {
this.prodID = prodiID;

this.price = price;

int getProdID() {

return prodID;

void setPrice(double price) {

this.price = price;

@Override

public String toString() {
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return "ProductPrice{" + "prodID=" + prodID + ", price=" + price + '}';

public static void main(String[] args) throws InterruptedException {
/7 ARYETE i R ERE — 47 S ID
final int[] products = getProductsByCategoryId();
// B R hn5 i # ProductPrice

List<ProductPrice> list =
Arrays.stream(products).mapToObj(ProductPrice::new).collect(toList());

// 1. EXCyclicBarrier , fiEparties N FAES&EE

final CyclicBarrier barrier = new CyclicBarrier(list.size());
/] 2. ATAAREFETES M List

final List<Thread> threadList = new ArraylList<>();
list.forEach(pp -> {

Thread thread = new Thread(() -> {
System.out.println(pp.getProdID() + "JFUAHHE R MINAE.");
try {

TimeUnit.SECONDS.sleep(current().nextInt(10));
if (pp.prodID % 2 == 0) {
pp.setPrice(pp.prodID * 0.9D);
} else {
pp.setPrice(pp.prodID * ©.71D);
}
System.out.println(pp.getProdID() + "->MH&itFH5EmK.");
} catch (InterruptedException e) {
// ignore exception
} finally {
try {
// 3 AEMEERHAL T4 FiEbarrier point
barrier.await();

} catch (InterruptedException | BrokenBarrierException e) {

}

})s
threadlList.add(thread);

thread.start();
})s
/] 4. BRI TARS SRS



78 threadList.forEach(t -»>

79 try

80 t.join

81 catch (InterruptedException e
82 e.printStackTrace

83

84

85 System.out.println("FrE M IHEEMK. "
86 list.forEach(System.out::println

87

88

CyclicBarrierfEIF E—S I IR Ehixiiz

RﬁEFEﬁ AUBREER L T REZREW AR EFE FT—MikiFRA, SKREBIEREFERZE,
AT ASBRIMBAE CREREHTERMER, FAEFEEET, i&ﬁﬁﬁﬁ%&ﬁ%ﬁ;ﬁ?

.
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public class CyclicBarrierDemo3 {
public static void main(String[] args)
throws BrokenBarrierException, InterruptedException {
// %X CyclicBarrier, FEXHfpartiesfti i1l
final CyclicBarrier barrier = new CyclicBarrier(11l);
// BlEE104 TR
for (int 1 = 0; i < 10; i++) {
/] EXEERLRE, M NFE % 5 Mbarrier
new Thread(new Tourist(i, barrier)).start();
}
/] ELREWHENIE, SfPrA s L T iR RE
barrier.await();
System.out.println("FUf: FrA & H L T4.");
/] EELRREHENIE, SERFTA TR 1k RE
barrier.await();

System.out.println(" FUf: FrA A FET.");

private static class Tourist implements Runnable {
private final int touristID;

private final CyclicBarrier barrier;

private Tourist(int touristID, CyclicBarrier barrier) {
this.touristID = touristID;

this.barrier = barrier;

@Override

public void run() {
System.out.printf("Ji% :%d Ferh iR AE\n", touristID);
/] IR bR () T
this.spendSeveralSeconds();
/] EFJEESFIAR R R
this.waitAndPrint("J#%:%d L4, SR AN L% \n");
System.out.printf("Jii% :%d F|ik HAH\n", touristID);
/1 FEIVIEE T A TR T4
this.spendSeveralSeconds();

/] TEJRMEER, SR AR AR 4



39 this.waitAndPrint("##%:%d T4, ZH A FE.\n");

10 }
41
42 private void waitAndPrint(String message) {
43 System.out.printf(message, touristID);
44 try {
45 barrier.await();
46 } catch (InterruptedException | BrokenBarrierException e) {
47 // ignore
18 }
49 }
50
51 // random sleep
52 private void spendSeveralSeconds() {
53 try {
54 TimeUnit.SECONDS.sleep(current().nextInt(10));
55 } catch (InterruptedException e) {
56 // ignore
57 }
58 }
59 }
60 }
4.3 MAHRES

LITE—8E A CyclicBarrier N IS

1. 5255 CyclicBarrier AILIATBERIESHELLSNEENT, HEMBEESH LIFEMAREEE
1E.

2. BHEQLIR: CyclicBarrier (JLARIFIMASNMEIRARSHRME, ERTE SR IR R G EUR(E.

4.4 CyclicBarrier 5§ CountDownLatch X3l
e CountDownLatch 2—X 4RI, CyclicBarrier 2rJ{EIAFIFEHY
e CoundDownLatchfJawait}5; A& EFiTEESH count downZl0, FiiffTCyclicBarrierfawaitf5 iz ESERF
HAtbZFERiLbarrier point,
e CyclicBarrierPIZBaYitE1EEcount 2T EBN, Hm{HECyclicBarriertb AJ#ES A, MCoundDownLatchill
N



5. Exchanger

Exchanger@—MATHREBMMENT RS, ATFRNEEEREE. BRI ET
exchange/5ERSCIIAY, NR—PMEIESH Texchange 5%, BRABARESESR—MEEBHIT
exchange’3;%, XN EHERNMAEMEIAZ TR R, R NEENTLSTIREE.

5.1 £ HAPI

1 public V exchange(V x) throws InterruptedException

2 public V exchange(V x, long timeout, TimeUnit unit) throws InterruptedException
TimeoutException

o Vexchange(Vv): FFA—MEERAMIIRSR (FRIFRIZGEGETYT) | RAEBEENNRIEXEZERE, 7
REKOZ RIS,

 V exchange(V v, long timeout, TimeUnit unit): ZFEFR—PMREEIALARIRR, & HaI%ERTP—H
WEE, NaEESFHREN—HBRER, AEEEENNSRIEEGIZEE, FHEBIZEENXTR.

5.2 Exchanger{$F

B Rn5
F—ME BRI 73 E FExchangerfUEAER. MAMRZZ, NR—FEIBEES—H BRI T A8E3c
5, REREH{Texchange T 3SR,

7
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public class ExchangerDemo {

private static Exchanger exchanger = new Exchanger();

static String goods = "HifiN";

static String money = "$4000";

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

System.out.println("#H&A S, —FRE&E—F

/] TR

new Thread(new Runnable() {

@Override

public void run() {
System.out.println("sSE5x %] 7, AL " + goods);
try {

String money = (String) exchanger.exchange(goods);

N1 "y o,
ht...");

System.out.println("ZZK K EEL: " + money);

} catch (Exception e) {

}
}).start();

e.printStackTrace();

Thread.sleep(3000);

/] R

new Thread(new Runnable() {

@0verride

public void run() {
try {

System.out.println("Kx 3 |, CAMERLFHK: " + money);

String goods = (String) exchanger.exchange(money);

System.out.println(" XK\ E|1E:

} catch (Exception e) {

}
}).start();

e.printStackTrace();

+ goods);
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public class ExchangerDemo2 {

private static final Exchanger<String> exchanger = new Exchanger();

private static ExecutorService threadPool = Executors.newFixedThreadPool(2);

public static void main(String[] args) {

threadPool.execute(new Runnable() {
@0verride
public void run() {
try {
String A = "12379871924sfkhfksdhfks";
exchanger.exchange(A);

} catch (InterruptedException e) {
}

D

threadPool.execute(new Runnable() {

@Override

public void run() {

try {
String B = "32423423jknjkfsbfj";
String A = exchanger.exchange(B);

System.out.println("AFIBEHE &G —5: " + A.equals(B));
System.out.println("A= "+A);
System.out.println("B= "+B);

} catch (InterruptedException e) {

}

s

threadPool . shutdown();
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public class ExchangerDemo3 {

private

private

private

static ArrayBlockingQueue<String> fullQueue

= new ArrayBlockingQueue<>(5);

static ArrayBlockingQueue<String> emptyQueue

= new ArrayBlockingQueue<>(5);

static Exchanger<ArrayBlockingQueue<String>> exchanger

= new Exchanger<>();

public static void main(String[] args) {

new

new

Thread(new Producer()).start();

Thread(new Consumer()).start();

static class Producer implements Runnable {

@Override

public void run() {

ABIZZHIX") 5

ArrayBlockingQueue<String> current = emptyQueue;
try {
while (current != null) {
String str = UUID.randomUUID().toString();
try {
current.add(str);

System.out.println("producer: 4/= 7 —ANFHl: " + str + ">>>>>00

Thread.sleep(2000);
} catch (IllegalStateException e) {
System.out.println("producer: PAFIC i, #H—NEH");

current = exchanger.exchange(current);

}
} catch (Exception e) {

e.printStackTrace();



38 }

39 }
40 }
41
42 [
43 * JHRE
44 */
45 static class Consumer implements Runnable {
46 @Override
47 public void run() {
48 ArrayBlockingQueue<String> current = fullQueue;
49 try {
50 while (current != null) {
51 if (!current.isEmpty()) {
52 String str = current.poll();
53 System.out.println("consumer: JHAE—FF: " + str);
54 Thread.sleep(1000);
55 } else {
56 System.out.println("consumer: PAFIZE T, #ANHEK");
57 current = exchanger.exchange(current);
58 System.out.println("consumer: i)
~~~~~~~~~~~~~~~~~~~~~~ ")
59 ¥
60 }
61 } catch (Exception e) {
62 e.printStackTrace();
63 }
64 }
65 }
66
67
68 |
69
5.3 MAHREE

Exchanger JLARITSMNAZS, BIREBURTEIAR Exchanger SLII. BRI SREE:



1. BUESSHR: ESEAEINET, WMEFERLUEE Exchanger HHTHUERR.
2. BUERSE: EHUERERFT, ILMER Exchanger FERELAZF I IREAZ BIHTEURR IR,

6. Phaser

Phaser (MEHNREIEE) R—NavastHIHH AT RS, BFASNEENHT. BT —L5E
B EREBZ I MERAIHNT, TTLULER R RIEEHISRENITIRFFIMER EAIHIT. Phasera]
LA A CyclicBarrierfICountDownLatchfS#bhR, ©aERE BIENMEEEH R EFEE, TGS
NSR>S 5420088, FrliPhaserf SR ES FAEEENTHEERIBR.

6.1 EHAPI
BiERE
e Phaser(): 25{F5#10
e Phaser(int parties) 38 EMIAS S(FSEL
e Phaser(Phaser parent) :35xEparentfiE&as, FIIRIEA—PMEMRIINparentlds, HFWIRAIRESSER,
2 BaIMparentXd SR AR
e Phaser(Phaser parent, int parties) : &£& FHEIMNAE
IBRESS5ESHAE
e int register() IEHI—MESEL, REIHBINHERS.
* int bulkRegister(int parties) IEIMFEEES M4, REIZFIMNERS.
« int arriveAndDeregister() JH/>—MESEL, IREIHBIMERS.
ik, FERE
e intarrive() ZIX(EB5R). IREIHAIMERS.
e int arriveAndAwaitAdvance() EAEFFEMISZENL, REEIAMNERS.
* int awaitAdvance(int phase) RIS EM EREFF (N MEHBINER T BR)
e int awaitAdvancelnterruptibly(int phase) fYER 2 At A& S E
¢ int awaitAdvancelnterruptiBly(int phase, long timeout, TimeUnit unit)
e protected boolean onAdvance(int phase, int registeredParties)Z&{ECyclicBarrierfIft &<, BIEESIZGE
SRIENNMNEREANE, 1Z75RREtruetG2R45PhaserXysR,

6.2 Phaser{$§

FRERIEAESS : 1REIATEEE
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public class PhaserDemo {

public static void main(String[] args) {

staffs);

final Phaser phaser = new Phaser() {
/1 B ZITIERIE I B Bk s 1
@Override
protected boolean onAdvance(int phase, int registeredParties) {
/] Z5EHE, KERILE
int staffs = registeredParties - 1;
switch (phase) {

case 0:

System.out.println(" KEK#B|AF T, HEREARE, AF: " + staffs);

break;

case 1:

System.out.println(" KE#BARITE T, HAEET, AN " +

break;
case 2:

System.out.println(" KEEHEET 1, HiHHE, AE: " + staffs);
break;

}

/1 FIRRE RE T ELRE (—M25F) , kg, MikEtrue, KEAIL

return registeredParties == 1;

}
s

/] M LR ik TE&ELESE

phaser.register();

)

final StaffTask staffTask = new StaffTask();

/] 3NEREZ5RER R L

for (int 1 = 0; i < 3; i++) {
/] BIMES
phaser.register();
new Thread(() -> {

try {
staffTask.steplTask();
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/ /BB 5 S HAAE 55 BIE

phaser.arriveAndAwaitAdvance();

staffTask.step2Task();

phaser.arriveAndAwaitAdvance();

staffTask.step3Task();

phaser.arriveAndAwaitAdvance();

staffTask.stepdTask();
/] TR, EEETT

phaser.arriveAndDeregister();

} catch (InterruptedException e) {

e.printStackTrace();

}
}).start(

)5

/] PINASRER R TIA

for (int i =

0;

i< 2; i++) {

phaser.register();

new Thread(() -> {

try {

staffTask.steplTask();

phaser.arriveAndAwaitAdvance();

staffTask.step2Task();

System.out.println(" R T [" + Thread.currentThread().getName() + "]

FEZET");

/] FERT, BT

phaser.arriveAndDeregister();

} catch (InterruptedException e) {

e.printStackTrace();

}
}).start(

)3

while (!phaser.isTerminated()) {

int phase

phaser.arriveAndAwaitAdvance();
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114

if (phase == 2) {
/1 BT EBTHRNE, SCHEAN, Sk ErRE
for (int i =0; i < 4; i++) {
phaser.register();
new Thread(() -> {
try {
staffTask.step3Task();

phaser.arriveAndAwaitAdvance();

staffTask.step4Task();

/] SERCT, TEEEIT

phaser.arriveAndDeregister();
} catch (InterruptedException e) {

e.printStackTrace();

}
}).start();

static final Random random = new Random();

static class StaffTask {

public void steplTask() throws InterruptedException {
[l BB RAFES

String staff = "L [" + Thread.currentThread().getName() + "1 ";

System.out.println(staff + "MFHKT...");
Thread.sleep(random.nextInt(5000));
System.out.println(staff + "L AF");

public void step2Task() throws InterruptedException {
/] FEZE: HREAR

String staff = "L [" + Thread.currentThread().getName() + "1 ";

System.out.println(staff + "HKEARI");
Thread.sleep(random.nextInt(5000));
System.out.println(staff + "ZEAEITHES");
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public void step3Task() throws InterruptedException {
/] B=RBe KRBT
String staff = "SR L [" + Thread.currentThread().getName() + "1 ";
System.out.println(staff + "HEKEET");
Thread.sleep(random.nextInt(5000));
System.out.println(staff + "F|E&ET");

public void step4Task() throws InterruptedException {
/7 HEVURB: e
String staff = "L [" + Thread.currentThread().getName() + "1 ";
System.out.println(staff + "JFEAHE");
Thread.sleep(random.nextInt(5000));

System.out.println(staff + "HELH, HE");

12 }
133
134
6.3 NEIGRESE
LUTFE—LE A Phaser N izS :
1. ZEEESHE: Phaser JLIATRBEFNESDECLE SN EENT, FNEEREIRNSE.
2. ZR(ESTAZ: Phaser AILIRTCIIZ RIS E, B —RESHREME T —RESHIFE.
3. B&HFFHTITE: Phaser IR TR, INASNEREBRIIIE.
4. MERMA(ESS: Phaser JLAATSCHIMERIEESS, EB—MBRESTAEME T —MEIESHFEA.



