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int nexte = e~1;
if (compareAndSetState(c, nextc))
return nextc == 0;

i EACHS B e RBCH ADIRASE GHEEsED . AR (1D HIBran R 4 aRREE N 0 N E
FEIR [H] false, M countDown (O J7VEEFEIRE ; B NHATRED (2) {HH CAS #it%s
B9 1, CAS RIBEIAER, & MR 2 FT v EaE 0 0 MR [E] true, R [A] true HEHI 2
G — AR A B countdown 7775, R4 ZLRFERR T ik iH 4GSR 1 4b, TR EMEE R
i F§ CountDownLatch [1] await J7 %1 #% FH € () 2672, BARZ A AQS HJ doReleaseShared
TTERBUEHZEMN L. XEMAD (1D FURZRE, HSEAR, ZHUEMAR (D
RNTHIESTHEEMEN 0 5, HABLIEXAH T countDown 7%, WREHRE (1),
RSB AT RE SR

4. long getCount() i&

SRECA AT B E, MR AQS K state HIME, —BAEMANEMZT7%E. THE
.

public long getCount () {
return sync.getCount () ;

}

int getCount () {
return getState();
}

i A AT S, FEHNFIER A T AQS [ getState J7 15K 3RA state (I{E (714K
R EHMED.

10.1.3 /N\&E

AT E %A T CountDownLatch F {8, A ELAE F join 77 25 3R SL BL 46 #2 8] [ 25,
AEEEAREEM T EME. AIMNEND T CountDownLatch R ¥, CountDownLatch
A AQS SEHL M. A AQSHIRA LT ERMF BT AMME. HAENBML
CountDownLatch I & BARES(E (HHEERME), M2 AL countdown J5 ik SLFR &2 B
TIHE K AQS MPIRASE. HLFE WA await 775G M AT ZRFE S W AQS Y FH 2E B 51| %
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FritHas N 0 ik El. HAMZFE U countdown J7 Vbt 8BS (B 0H 1, HitH B S EEZ N
0 I, MATLFEIEEHH AQS 1Y doReleaseShared 5y K 1 T8 F await() 777109 FH
FEMILRFE .

10.2 [EIAFEFE CyclicBarrier [RI2#R3T

/481 CountDownLatch 7 fi# 1 22 AN 2642 [R5 77 THIAH XS T FH & A2 1 join L
&8/ T A4k, (B2 CountDownLatch H)THEER & —IRPER), Mt 2SR EBET R
0 J5, P51 A CountDownLatch f#] await Fl countdown 77 ¥ # & 32 ZIR [B], X gt AS 2 £k
FREBHBRT . bR THE T EEE T LEENRE, IDK KA T CyclicBarrier
2%, ¥ H CyclicBarrier 25 [] T § 3 4~ IR T CountDownLatch f] Zh . M 7~ 1 = 8 H i,
CyclicBarrier 72 RIS RFEHEE, B LiE—HERE AR — RS G B 23 E 3T .
X B2 Fr DL AR B3R RO S TR SR AR T 8 B, I E & CyclicBarrier PR G E AT
DI E . 2 B LA AE B 2 RN A2 I await 775G s i FH2E, X /NFHZE st fR oA
PR, SHTAESIERAA T await 77EfE, RN, 488:m FNiEiT.

10.2.1 EHINE

FENRIFBAT S/ B LA LB CE IR AR . £ N mEAE 5, RAOIESLIMR, £
FRANERIE R HAT — DD ERIES A, BAERIEIE E SRS HUT 58 B G BX el
AEE REATIC S AL HE .

public class CycleBarrierTestl {

// #lE—/CyclicBarrier &4, Fhn— NPTA F EA2 A4 ik B G AT 09124
private static CyclicBarrier cyclicBarrier = new CyclicBarrier (2, new Runnable ()

public void run() {
System.out.println(Thread.currentThread() + " taskl merge result");
}
3

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

/1A E—ANEARANKE A 20 LA

ExecutorService executorService = Executors.newFixedThreadPool (2);
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/] WEARNF B LAk
executorService.submit (new Runnable () {
public void run() {
try {

System.out.println(Thread.currentThread() + " taskl-1");

System.out.println (Thread.currentThread() + " enter in

barrier");
cyclicBarrier.await () ;
System.out.println(Thread.currentThread() + " enter out

barrier™);

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

1)

/] WEAEBF B LA
executorService.submit (new Runnable () {
public void run() {
try {
System.out.println(Thread.currentThread() + " taskl-2");

System.out.println(Thread.currentThread() + " enter in
barrier");

cyclicBarrier.await () ;

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

barrier");

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

1)

/] K%L

executorService.shutdown () ;
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g R T .

i Cy Test1 [Java A n] /Library/Java/, i i /jdk1.8.0_101.jdk/Contents/Home/bin/java

Thread[pool -1-thread-1,5 mu1n] taskl-1

Thread[pool-1-thread-1,5,main] enter in barrier

Thread[pool-1-thread-2,5,main] taskl-2

Thread[pool-1-thread-2,5,main] enter in barrier

Thread[pool-1-thread-2,5,main] taskl merge result

Thread[pool-1-thread-2,5,main] enter out barrier

Thread[pool-1-thread-1,5,main] enter out barrier

W EARIBEIE T —A CyclicBarrier X %, HE—NSH T HEBRVIGE, B 1S
¥ Runable 72 4 THERE R 0 B FEHATHIIES . £ main AR T E L0E T — KR
N2 TR, REHRMEANFESBLER BN FEFERITTECHEZEESIA
H await 775 —FFUATFEEME N 2, UHE— DML await J7ER, THEERE 25 R
Nl HTFIEFEEEA N0, FrUlYaLBEmE 7 RSl gE. REE AL
TR await B, <#ENBERE, THEERE B SER, WAETEERN 0, XEH & HZWAT
Cyclcharrler &R B TS, PATEEER &Jz' R, IF HoreE g PH ZE 1 5 — AR,

XA i B8 — AN R FR R 2B Y R B s 4k 2 ) R I8

FHEF R T 2AEREZ AR B ERAN, Bt EESEAI N, Ak
await 7775 1) N-1 DN RARE 2 K 8 B0k BF b sl PHL 2, 428 N DNERAE A await 5, it
HAREAO0 T, XMHEEE N ANEFEA 2K S e [ A i i N—1 MR iR 44
LARHO B B B s 7 R — R4k S ) AT . XTI AME kUL, A CountDownLatch
WA LAMF RIS S 45 R . T 207k W B CyclicBarrier H7] 82 HI M.

B —MES BB 1. BrB 2 FIR B 3 4HAk, BALRBESTHIATHE 1. B
B2 BB 3, AEANLEPATIZESN, DAERIETALENP R 1 28 5%8E 4
REHE NPT B 2 AT, P LA B 2 480 58 UG A ek A B 3 $hAT. NHEE A
CyclicBarrier 3k 5E BUX AN 7 3K .

public class CycleBarrierTest2 {

/] ®lE—ACyclicBarriers#)

private static CyclicBarrier cyclicBarrier = new CyclicBarrier(2);
public static void main(String([] args) throws InterruptedException {

ExecutorService executorService = Executors.newFixedThreadPool (2) ;
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/] FEAELNFmE| EAZE
executorService.submit (new Runnable () {
public void run() {
try {

System.out.println(Thread.currentThread() + " stepl");
cyclicBarrier.await () ;

System.out.println(Thread.currentThread() + " step2");
cyclicBarrier.await () ;

System.out.println(Thread.currentThread() + " step3");

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

1)

// FKEAZBRmE| LAZk
executorService.submit (new Runnable () {
public void run() {
try {
System.out.println(Thread.currentThread() + " stepl");
cyclicBarrier.await () ;

System.out.println(Thread.currentThread() + " step2");
cyclicBarrier.await () ;

System.out.println(Thread.currentThread() + " step3"):;
} catch (Exception e) ({
// TODO Auto-generated catch block
e.printStackTrace() ;
1)

WELEX: S

executorService.shutdown () ;



AR 3 sk A 2 ) B

268 | Javait kK mizz %

B as R

(o ferTest2 [Java Nibrary/Java i 1.8.0_101 jdk/Ce
Thread[pool-1-thread-1,5,main] stepl
Thread(pool-1-thread-2,5,main] stepl
Thread[pool-1|-thread-2,5,main] step2
Thread[pool-1-thread-1,5,main] step2
Thread[pool-1-thread-1,5,main] step3
Thread[pool -1-thread-2,5,main] step3

fEan B H, A TRBEAEPITENER 1 FHWA T await 777, F3 LR
FiL RS JE A 2 BAE T AT, ERORE T T A &R R Sl 7B B 1 e A SR AT Y
B2, MM 2 JEMIAM T await 77i%, RXRIETHIELESTHR B2 G, 16
TFIRBT B 3 (AT XA ZhEEfdE HI B4 CountDownLatch & ok 58 BUH o

10.2.2 SEIFHEIBIRST

N T RERS— Y CyclicBarrier FIZE#J W1, THEI%AE T CyclicBarrier FIEERZEH , 0
10-2 Ffi7R

CyclicBarrier

-lock: ReentrantLock
-trip: Condition Generation
-parties: int
-barrierCommand: Runnable
-generation: Generation
-count: int

\

#Generation: boolean

+await(): int
+int await(timeout: long, unit: TimeUnit)

10-2

B A E2RE AN, CyclicBarrier 25 T2 T 8{SEH, AJRKEEZHET AQS . parties
FRIEFEEAN T, XERRZDVEPEFA await /5, TERES S REASEE Tz
1T T count —FFUH%E T parties, B4 HLLFZVH await FFiEBIEK 1, 2 count A 0 B 5
RNFTHLIEHE T RS (R REREERK, J{T4EY parties Al count FIN &, RAEH
count AHLATLL T ? HII% T CycleBarier &R I B A K, FHABNZEREEZ, parties
IHRAFRIEFEMEENE, 4 count THEBEL NG, &% parties FI{EBREZ count,
MWIHATEH . XHEANEE R CyclicBarrier X R ZIEH, W TFATR.

public CyclicBarrier (int parties, Runnable barrierAction) {
if (parties <= 0) throw new IllegalArgumentException();
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this.parties = parties;
this.count = parties;
this.barrierCommand = barrierAction;

}

H — A & barrierCommand Wil #)i% B B fE i, X2—NMES, X MES
TR M T B KRR RIS R S 5 . A lock B2 RIE T 3 #1285 count H9JR T 1.
FAMEF lock FIZEAE & trip SCRFERFE(BME ] await FI signal #1/EREAT R,

B&J5, fEAF & generation N8 — 145 & broken, FH Rt 3% 24 5 B b 2 75 W4T B
T, X1 broken HI& A 175 BN volatile ), RAREBNF AL E, Frbhi AT ZESH.
private static class Generation {

boolean broken = false;

}
FTIKAE CyclicBarrier 7 JL/NEE K i

1. int await() i

LA £ 21 H CyclicBarrier HIiZ 7 VAR S %, HEWL THAMGZ —F 2R
[\ : parties MR A T await() 7715, M RLENR T HEES ; HMOLBERH 7S
BT £6 A2 /Y interrupt OO J7iE W 7 HATEAE, W) 2802672 &< 1) InterruptedException 7
WMIRE] s 5 2487 5 [ 5 9BL 1) Generation X 2 [f] broken #x & # 15% B A true I, £
BrokenBarrierException 5%, #AJ51R [,

I AR A, EANERA T dowait k. FE—NSHN false T Ui B A 5 & A
], XEHREE —ANSEEE E L.
public int await () throws InterruptedException, BrokenBarrierException ({
try {
return dowait (false, OL);
} catch (TimeoutException toe) {

throw new Error (toe); // cannot happen

}

2. boolean await(long timeout, TimeUnit unit) 77 &

LHTLFE R A CyclicBarrier KX 7N 23 HE, BERWE THXA ML —F 2R E :
parties MMERFEER A T await() 7775, WAL RLIEE R T 5 A, X (&R [E true s WE K
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R I BN (] 21 1 5 R[] false s FLAZRFE TR A 24 AT A2 interrupt O J7¥E R I T 4 ATZ6FE,
M 477 & F2 = InterruptedException 7 # 28GR [E] 5 15 24707 B f& £ CBXAY Generation X
%1 broken FREM L E N true Ff, 2 BrokenBarrierException F %, AJF 1R[],

B ARSI &, FENESEA T dowait J7iE. BB — N2 true WYX B T
e, IXER S AN SHOE R A

public int await(long timeout, TimeUnit unit)
throws InterruptedException,
BrokenBarrierException,
TimeoutException {
return dowait (true, unit.toNanos (timeout)) ;

3. int dowait(boolean timed, long nanos) 77 i&
AL T CyclicBarrier 190306, HAR W T,

private int dowait (boolean timed, long nanos)
throws InterruptedException, BrokenBarrierException,
TimeoutException {
final ReentrantLock lock = this.lock;
lock.lock () ;
try {

// (1) %o R index==0 5L FF A EAZHRE] T BRI S, SLBFHATI RS LR 45 18 0942 4

int index = --count;
if (index == 0) { // tripped
boolean ranAction = false;
try {
/1(2) BATHES
if (command != null)

command.run () ;
ranAction = true;
// (3) BiERE R ARawaitFixmk A Ee &2, FERCyclicBarrier
nextGeneration () ;
/ /B =
return 0;
} finally {
if (!ranAction)

breakBarrier () ;
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}

// (4)4=Rindex!=0
for (;:) |
try {
// (5) BEAZEAREE,
if (!timed)
trip.await();
/7 (6) AT AR
else if (nanos > OL)
nanos = trip.awaitNanos (nanos);
} catch (InterruptedException ie) {

}

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

private void nextGeneration() {
/7 () BRAARAS) 2 AR 45 42
trip.signalAll();
// (8) £EHCyclicBarrier
count = parties;
generation = new Generation();

}

P b2 dowait 7 VE M E TG H—NERBERA T dowait TiEE, HIESIKEUM
d 8l lock, WS BI%E CycleBarrier B & 1B S$08 10, I A JEH 9 MR LS PHZE.
SRE 24 H0 3 B B 0 28 72 2 5 11 208 count BEAT B IR AE, IS count=index=9, [FA
index!=0 fT LA AT RFE R HATRS (4D, Wk A RTERE R KR TS await() 735, T
X H timed=false, JffLAZATEFESHIMN KR E trip FISFAFFHZENT, HATERES Y
LI REIBOR A Tock B G SR F B0 2 H S50 await 777N timed=true, R/5 4ATEAE
HESBBNFM BRI KA AT IFFRBBIR, AR Z AT &SR e B G A
BB -

AE—NRIBILEH THAERRSE, HHENINLEFTEF -2 S 2
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lock 4, RIEPAT 55— NERFEFFEEAE, BHEIRE —NERERIE lock 81, ULHE
G 9 MNRFEWRN T A& trip FIZAFRAFI . )5 count=index % 0, FrLAHAT
RAG (2), iR AIE CyclicBarrier B &3 TAE5%, WIFEH AL LR MBE AT AT LS, 1E
FPAT R G HHATARIS (3), MeEEHAh o AN2kFE, HEE CyclicBarrier, #AJFiX 10 4
LRFE AT AGRSE IR R IB1T T,

10.2.3 INE

AT E SIEIE Z B 1588 T CycleBarrier 5 CountDownLatch FIAN[E7E T, #I & &1 LL
SHM, HHEHAERSNEE S BESAFPATHRIS . A5 94T T CycleBarrier, it
M 544 ReentrantLock SEHLTHE AR IR FHERE BT, FHAEH XKML EATIRILINLREF L .

10.3 {55 = Semaphore [FIE#R%R

Semaphore 1% 5 & /& Java F1 i) — M EH 2§, 5 CountDownLatch Fl CycleBarrier 4~
FIfR, ENEITHEES 2, I HE—FFEHI4E1 Semaphore B AT LR & — AN 46
B, HRAATEMERERPNEENE, MRERER D H T A acquire 777k
it 7€ T E R LR

10.3.1 HHINE

ﬁ*i?ﬁﬁ‘]%?&%fﬁiéﬁiqﬂﬁEBﬁ’l‘??ﬁ%iﬁEﬂ‘]’ﬁhﬁ, FHH TRERITEE
Ja ELFEH4ESET T ig

public class SemaphoreTest {

// ®l#E—/Semaphore %1
private static Semaphore semaphore = new Semaphore (0);

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

ExecutorService executorService = Executors.newFixedThreadPool (2) ;

/] HEAZDFmE| LAk
executorService.submit (new Runnable () {
public void run() {
try {
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System.out.println(Thread.currentThread() + " over");

semaphore.release() ;

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

});

/] HEAZBF AR EAZH
executorService.submit (new Runnable () {
public void run() {
try {

System.out.println(Thread.currentThread() + " over");

semaphore.release () ;

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

});

/] FRHRTEEIUTRE, B
semaphore.acquire (2) ;
System.out.println("all child thread over!");

WELE %3

executorService.shutdown () ;

g R IT .

<terminated> SemaphoreTest [Java Application] /Library/Java/JavaVirtualMachines/jdk1.8.0_101.jdk/Contents/Home/bin/java
Thread[pool-1-thread-1,5,main] over
Thread[pool-1-thread-2,5,main] over
all child thread over!
BRI E LR T —ME S REEE, WERBKASH 0, WU HHIE S R
#HEN 0. 285 main BREL LRI IMPI N LIRE S, ERNEBENTIRAGES &1
release 77V, IXAHZ T ik it BaR Y 1. RJSTE main 272 B M (55 &1 acquire 77
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%, 508 2 R A acquire HiAM&RE S —EHZE, BERESEMITEE RN 2 A &RE,

FERXEMEAEA T, nEME Semaphore BRI HA N, HEMALEFRA T

ZE 5 EM release /715, IALEV A acquire i M ANLRFE R 5 I AE 3 S BN 1% /& M+No
TR %M TSR AR, CyclicBarrier 8 ThAE, BT,

public class SemaphoreTest2 {

// %l —/ Semaphore %]
private static volatile Semaphore semaphore = new Semaphore (0);

public static void main(String[] args) throws InterruptedException {
ExecutorService executorService = Executors.newFixedThreadPool (2);

/] FEAEAFMmE| ZAZ0
executorService.submit (new Runnable () {
public void run() {
try {

System.out.println(Thread.currentThread() + " A task over");

semaphore.release() ;

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

}) i

/] HEAEBRMB| LA
executorService.submit (new Runnable () {
public void run() {
try {

System.out.println(Thread.currentThread() + " A task over");

semaphore.release() ;

} catch (Exception e) {
e.printStackTrace();
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// FHTFEBRIUTESATE, A

semaphore.acqulre(2);

/] ¥EARcHmB|EARR
executorService.submit (new Runnable () {
public void run() {
try {

System.out.println(Thread.currentThread() + " B task over");

semaphore.release();

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

1)
// FEARRImE| EAZE
executorService.submit (new Runnable () {

public void run() {
try {

System.out.println(Thread.currentThread() + " B task over");

semaphore.release();

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

)i

(2) FR/FERIUTBEE, A9

semaphore.acqulre()
System.out.println("task is over");

WAESE% 3

executorService.shutdown () ;

ASCHEAE R I i BRI AL
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M EE RN

<terminated> SemaphoreTest2 [Java Applic | /Library/Java/JavavirtualMachines/|di1.8.0_101 jdk/Gontents/Home/bin/java
Thread[pool-1-thread-1,5,main]sub_A task over

Thread[pool-1-thread-2,5,main] sub_A task over

task A is over

Thread[pool-1-thread-1,5,main] sub_B task over

Thread[pool-1-thread-2,5,main]sub_B task over

task B is over

i EACRS B AR A FIZHE B INABIZ 2. FLRRBEHATRID (1) FyHE. &
12 A FIZH2 B 1 release MEEESEMMEENT 2, XKHEELFEMN aquire TFiESTE
REF 2 NMESRERE GREFELRIESEMERN 0. REELBERIMETE C ML D
FILM, ZFELEPATRIED (2 EHHE (FAFLEEFRN 2 AMESE, M40
BESEMUN 0. HLFE C FILFE D TS release kG, FLIEARE . MAEFAT
LLE H, Semaphore FEFEFIFEEE ESEHL T CyclicBarrier HI%8 FZhAE

10.3.2 ZHEERR
AT #e— % Semaphore [ EIZ5H, HEE T Semaphore (IS, WA 10-3 Fis.

Al A0

Q dSynchronizer

Semaphore %
+sync: Sync

+acquire(): void Syne
+acquire(int: permits). void -
+acquireUninterruptibly(): void Hrel tryReleaseShared(rel s int): rel
+acquireUninterruptibly(int: permits): void
+release(). void

+release(int: permits). void

NonfairSync FairSync

#ryAcquireShared(acquires: int): int

+tryAcquireShared(acquires: int): int

®10-3

HiZ KB A1, Semaphore /21 H AQS SLIAT. Sync RAZAXF AQS H—/M&fifi, If
H Sync WAL, FRIEEFIUE T ENZERAATEE. Fln, TimrLmsE
/% Semaphore I 2 f F| — MR & 45 € 2 5 AP 5

SRR I 3k A i 2 2]
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public Semaphore (int permits) {
sync = new NonfairSync (permits) ;

}

public Semaphore (int permits, boolean fair) {
sync = fair ? new FairSync(permits) : new
NonfairSync (permits) ;

}

Sync (int permits) {
setState (permits) ;

}
FEGn EAXRS H, Semaphore BRINK A AEA T30, W 575 ZAE A A7 3 0g ) v] LLA#
5 AN S E 1K B Ek A 1E Semaphore X . 5341, 41 CountDownLatch 143 bR £1% i
IR (S 5 =N permits 3% T AQS 1 state JRELE—FE, X H AQS K state [HH
FRARLHFANESEN .

NHISRE Semaphore SEHL A E k.

1. void acquire() 7%

BRI A ZEN B R A SR —ME S BRI GRAFESENEKT 0,
MAUHESERNTT ™ 1, REZTEEZERR. SR LHESENHET 0, M
HATRFE RPN AQS HIFHZERNS . HHABLIE A 7 L aT LR interrupt (O J7ik
Wr 7 M ETRAERT, M 4ATLRFES MY InterruptedException FH R A, FHEE IS,

public void acquire() throws InterruptedException {
/AR EEHL, HARKBIMETEFR
sync.acquireSharedInterruptibly (1) ;

public final void acquireSharedInterruptibly(int arg)
throws InterruptedException {

// (1) R EAZA BT, Wk P 7§
if (Thread.interrupted())
throw new InterruptedException();

// (2) BRHAASyncT £ 7 kE X KR, ik ZARGEM & S 309 A5 AT Kok
if (tryAcquireShared(arg) < 0)

LA AR T Ml T J s A8 3 2 2 AT
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/ /4o RIRIE B ANFLEIRG] , REFREK, 4R KA FAparks kAL 4442
doAcquireSharedInterruptibly (arg) ;
}

o an EACRS AT %N, acquire() 7E I EBIH A T Sync [ acquireSharedInterruptibly 7775, J&
H XA AT N Chn SR YRR b A W, U R D . S2REUE S B IR
AQS [ 77 tryAcquireShared /& B Sync 138U, AT LUK B 43 5 AR 5 THI SR i 18 .
St JE A T 3R NonfairSync 28/ tryAcquireShared 7775, RIS,
protected int tryAcquireShared(int acquires) ({

return nonfairTryAcquireShared (acquires);

}

final int nonfairTryAcquireShared (int acquires) {
for (::) {
/RIS A5 FAE
int available = getState();
/ /3 ST R A
int remaining = available - acquires;
/ /Hn R SRR AL T OR A CASIR E A A =
if (remaining < 0 ||
compareAndSetState (available, remaining))
return remaining;

n FARIS SR B S BT (S 5 EE (available), #RJE18Z: 7 BEIREUK{E C(acquires), 5%

FlRWEFEANE (remaining), A1RFRE/NT 0 WA 4715 5 &N EOH LA T R/ K,

A BEIR EIEL, XA SRR S PO AQS MIBHZE S kit . BRI AME KT 0,
MM CAS HE R EAFE S BEEATRRE, RFREFRE.

F4k, BT NonFairSync 52 JEA-FFEEUT), B Z 135518 A aquire 7 E3REUE S &/
BEA—EIWERERFNEGESE. ZETEGR, WREE ALPAT aquire O 77
ERBESE, HEAHESENN0, BALE A SHWIBAN AQS HIFHZERS. T—
BT IR JG 20 F2 C A T release () HERBNT — M558, WRHFIRAE LALEFIUE
S8, BA%EARSPEE, ARFNZESE, HERUAECBRIUESER, 4%
FE CM T aquire 7%, MALIE CHISHMLRE A ZF X METERR. WEREXHIE

AR P e A i 2 )
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AT W&, H nonfairTryAcquireShared (ARG I &N, £iFE C 584 vl ATELAR A BOMUE T,
HEBUEEATEE ARPENZESE, WHSEXPEATHELEMLFIERNZE
BRFESF KRR, MAMIGLREEIIER. NHE A FYER FairSync 282 Qi fRIE 2 F 14
f.
protected int tryAcquireShared(int acquires) {
for (;;) {
if (hasQueuedPredecessors())
return -1;
int available = getState();
int remaining = available - acquires;
if (remaining < 0 ||
compareAndSetState (available, remaining))

return remaining;
}
Al LA L 2 5 hasQueuedPredecessors iX /MR HCRRIERT . B FE TiFd, AFK

W& AT 2R T A O RO R B AE S AR IBGZ IR, WSR2 B B SR B BLUR
SR BT RIE S BB AQS FHEERASY, 5 5L 3RE -

2. void acquire(int permits) 77 %
%715 acquire() HVEARE], JE#E R F BRI —AME 5 248, 7 WZKEL permits /.

public void acquire(int permits) throws InterruptedException {
if (permits < 0) throw new IllegalArgumentException();
sync.acquireSharedInterruptibly (permits) ;

}

3. void acquireUninterruptibly() 7%

%77 1% 5 acquire() KL, AR ZAEFE T 1% 07 EX o W A w2, R 2 T4
£ I T acquireUninterruptibly 3k B %5 i A (RSP H%EE ), HMAEARAH T X
BT 42 B interrupt O TVERE T AMEABHh WirE, N HATLEF AW E
InterruptedException 5 7 1] 3% [F] o

public void acquireUninterruptibly () {
sync.acquireShared(1l);

}

AR I i BRI 2T A
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4. void acquireUninterruptibly(int permits) 77 i%

%715 acquire(int permits) 77 VERIA R Z ATE T, 1% 771X H AN i B2

public void acquireUninterruptibly (int permits)

{
if (permits < 0)

throw new IllegalArgumentException();
sync.acquireShared (permits) ;

}

5. void release() /7%

ZITVERIAE A8 2417 Semaphore X RIS S E(EIGIN 1, 1R 706 L2 F i H
aquire 77 1AM FHZEM AN T AQS MIPHZEBNF, T ARHE AR EHF — M5 5 2
REWEIH R I ZRARR BT IOE, BUEM AR S RN MK E S E, TREMRESEI.
public void release() {

//(1)arg=1

sync.releaseShared(1l) ;

public final boolean releaseShared(int arg)

{

/7 (2) BIRBHRFTR

if (tryReleaseShared(arg)) {

1/ (3) FRAA R WA A park 7 k" &BEAQSIAF| 2 @ s HALH) K A2
doReleaseShared() ;

return true;

}

return false;

protected final boolean tryReleaseShared(int releases) {
for (;;) |

/7 (4) KIS A5 5 F1E

int current = getState();

/7 (5) ¥ BA1E 5 i mreleases, X E Al
int next =

current + releases;
if

(next < current) // A4

throw new Error ("Maximum permit count exceeded");

AR I iR BRI AL
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// (6) 1 FAICASHRIEZ #7115 S04 BT
if (compareAndSetState (current, next))
return true;

}

H XY release()->sync.releaseShared(1) 7] %, release VAR R &XHE 5 &EMH N 1,
tryReleaseShared 755 & TLIRTEH, fHH CAS fRIE T release TiEME S =G 1 MR F
#{E. tryReleaseShared J7VEIE NS S EERMESHATRIG (3), ENEA AQS MR
BRIE RN aquire 7792510 4% FH 2E O 2R 2

6. void release(int permits) 77 i%

Z T 1E S AN S BN release HERIARZ AET, AiEBREASAEGSEHERER
FFE Al 38 0 permits, 1T & & BRI IN 1.

public void release(int permits) {
if (permits < 0) throw new IllegalArgumentException();
sync.releaseShared (permits) ;

}

BANATLEF, X B sync.releaseShared /& 3L F 77k, XUt ZE S ERLELZERN,
B EKRA ME LR E, 2L LR FH CAS ZEHESENEMASHIE
%,

10.3.3 /Mg

A @ R B 4B T Semaphore 1) ff F 77 7%, Semaphore 58 4 A LA i£
CountDownLatch [J#(R, {H & Semaphore FIiT #2882 LLEZHEE R, AididEidHH
B4 aquire 755 RIS E0E 2 7] LLSEPL CycleBarrier HIZhAERT. SRAJ5 /48 T Semaphore H
JETSSEH, Semaphore 2 AQS SEILKI, FFHIREUE S ENA A FRIEMIEA TR
-

104 B4

AKENAT HREFPRTLEMER —EEIR, &5 CountDownLatch B it 147 2%
PRt 7 RyERIEE], RERM B ERE RN 0, #inl DU THAT, X4 L AE A join 24

AR I i B A i I AL
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INEFFRTEPAT B G E LB A k4L m NIETERIE. 74h, CyclicBarrier t7] LAk Z|
CountDownLatch AR, EHREHEETHBEEL N O0FE, MAREWEM, W7 uny
DA reset TIREBEEM, ATE X RE—NEEEZMASEAR K LI S HLBOEH .
1M Semaphore K T 15 5 2B 1K, —FHEHATEROLEDLHELEN L, FAH
aquire 77 VAR B4R E RERSSAE, I HRE 7RIS S B APIER. FHAEAN
BRI S KK IRLE Java FR{EF wait. notify 28R SZHIFEF B IS E, EHEHETA
2 TR E AT LA [F 2P I A X 2[R P R 21 B R 2 NS I B AT DAORIE IE R .

AR P 3 A i 2 2]



o€ =wkar
JavaFt R MIBL A
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11.1  ArrayBlockingQueue HJ1E F

X AT HE logback 5725 H EFTEIH ArrayBlockingQueue 1 F »

11.1.1  BH%5 B EITENEBIHELA

EBEIR. BRI B R A ER BN R R RS R OLWER T &R
T, XERENTOHEASREESHMAN, 5HSIERIES SN AT A EHY
KRR, X REFSTEN ot . W 11-1 Fim RS B ST e,

#i (B
)

B/11-1

A2 H AT EMERY ) sk R 0 B 5 AL ROV R L S5 B AL R0 R A SE iy, B4
AT AT LAk S5 AR EAT BN H EAESSA — MBI G ERR [, ARG — A &EE
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155G IREH EAE S G B AR ? ZFERTE, WS LRFETTEN H & A FER 5t
wxmﬁﬂ HEE SN BNFIRFER T, HSzX i & logback HAL A F 5 H LT BN A ik
I, BAAE 11-2 e

B11-2

HHE 11-2 AT 50, HSE logback B H EMMA R — N2 A3 - BEHRE A, Hi@

T ARAGAEED H E3TEN R0 T 70, WS4 R T2 i@ i 745 appender 8 H &

SN HEBNSY, T H S LR N 575768 [F 22 1) appender #EAT BARR HEITE. HET

ENEAE R RE M TTA ™ HE IR HTIANNT, TA T EROHE AR EHERASA
b o

11.1.2 BRHEHESEMHEHY

1- g E eN
— I & R H AT ENIT & 7E logback ) xml SO BTHIFCE W A2

// (1) B E B¥ B E4r¥ appender
<appender name="PROJECT" class="ch.qgos.logback.core.FileAppender">
<file>project.log</file>
<encoding>UTF-8</encoding>
<append>true</append>

<rollingPolicy class="ch.qgos.locgback.core.rolling.TimeBasedRollingPolicy">
<!-- daily rollover -->
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<fileNamePattern>project.log.%d{yyyy-MM-dd}</fileNamePattern>
<!-- keep 7 days' worth of history -->
<maxHistory>7</maxHistory>
</rollingPolicy>
<layout class="ch.qgos.logback.classic.PatternLayout">
<pattern><! [CDATA[
n%-4r [%d{yyyy-MM-dd HH:mm:ss}] $X{productionMode} - %X{method}
X{requestURIWithQueryString} [ip=%X{remoteAddr}, ref=%X{referrer},
ua=%$X{userAgent}, sid=%X{cookie.JSESSIONID}]%n %-5level %logger{35} - %m%n
]1></pattern>
</layout>
</appender>
//(2) & Elogger
<logger name="PROJECT LOGGER" additivity="false">
<level value="WARN" />
<appender-ref ref="PROJECT" />
</logger>

RJE LRI A A

o°  oe

;/.'
* Hello world!
*

®/
public class App
{

/73 E S logger BFRIABURE E S FTEN ogger
private static Logger logger = LoggerFactory.getlogger(“PROJECT_LOGGER™);

public static void main( String[] args )

{
logger.warn( “Hello World!™ );
logger.warn("a {},b {}","hello", "workd");

}
}

FAE[F P H ST O 7282 N 7 BAE 2 logback # xml Be B SCH AN FR .

<appender name="PROJECT" class="ch.gos.logback.core.FileAppender">
<file>project.log</file>
<encoding>UTF-8</encoding>
<append>true</append>

<rollingPolicy class="ch.qgos.logback.core.rolling.TimeBasedRollingPolicy">

<!-- daily rollover -->
<fileNamePattern>project.log.%d{yyyy-MM-dd}</fileNamePattern>
<!-- keep 7 days' worth of history -->

<maxHistory>7</maxHistory>
</rollingPolicy>

<layout class="ch.qgos.logback.classic.PatternLayout">
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<pattern><! [CDATA[
%n%-4r [%d{yyyy-MM-dd HH:mm:ss}] $%$X{productionMode} - %$X{method}
$X{requestURIWithQueryString} [ip=%X{remoteAddr}, ref=%X{referrer},
ua=%X{userAgent}, sid=%X{cookie.JSESSIONID}]%n %-5level %$logger{35} - %m%n
]1></pattern>
</layout>
</appender>

<appender name="asyncProject" class="ch.qgos.logback.classic.AsyncAppender">
<discardingThreshold>0</discardingThreshold>
<queueSize>1024</queueSize>
<neverBlock>true</neverBlock>
<appender-ref ref="PROJECT" />

</appender>

<logger name="PROJECT LOGGER" additivity="false">
<level value="WARN" />
<appender-ref ref="asyncProject" />

</logger>

B LA RIS AT CAE HH, AsyncAppender & SEil 8 H BRI RHE, T—WEEHEHKN
S

2. Y EERINEE

A ) logback-classic IRRA N 1.0.13.  FATE 56 M AsyncAppender 125 B 2514
KANIRF AsyncAppender FIZEAFF A, W 11-3 Fizw.

AsyncAppenderBase<iLoggingEvent>

#blockingQueue: BlockingQueue<E> AppenderAtiachatilelmpl

#queueSize: int -appenderList: CopyOnWriteArrayList<Appender<g>>
er. Worker +addAppender(newAppender: Appender<E>): void

#aai: AppenderAttachablelmpl<E> : ) g

#appenderCount: int . || +appendLoopOnAppenders(e: E): int

#neverBlock: boolean

+addAppender(newAppender. Appender<k>): void
#append(eventObject: E): void
+isDiscardable(eventObject: E): boolean

+starnt(): void

+void setQueueSize(queueSize: int)

+void setDiscardingThreshold(discardingThreshold: int)
+void setNeverBlock(neverBlock: boolean)

o

AsyncAppender

+isDiscardable(eventObject: E): boolean

B/11-3
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& 11-3 7] %1, AsyncAppender 47K H AsyncAppenderBase, HH 53 BARSLIL T
SHEMMMEEY R, fiEREES T HPHN—&I7%. BB A, logback H1HIF
# HENFZ—ANBHZERNF, HsLptRH S ZER\ %] ArrayBlockingQueue, HH queueSize
FonA BT TT RN, BRIAA 256 1.

worker ;EANMEFE, R D H EFTEVBLR (1) 5 H T H LR FE . aai & — ) appender
B2 4 2%, BT A7 U 25 H B K appender,  F: H appenderCount 12 3% aai B [ Fft i #4 7]
# appender [~ %${. neverBlock H k¥ 7~ 24 H & BAFI W I 52 5 BH ZE 4T BN H B 4 A2
discardingThreshold & —ANBIE, 4 HENGI R T N TRENENTIZER, HREHE
LR HESWEREET, THEEV.

HhREMREMBE G EHENT, URMENENHERLE XFEER
AsyncAppenderBase [1] start 777%. 1% iE/EfHT 5EHC B AsyncAppenderBase [1) xml 77 £
JLREHEIAH

public void start() {

// (1) B ENRF] HARENS]

blockingQueue = new ArrayBlockingQueue<E> (queueSize) ;

//(2) 4R i%iZEEdiscardingThreshold & & A3 K a91/5

if (discardingThreshold == UNDEFINED)
discardingThreshold = queueSize / 5;

/] (3 EREHRERATHEE, HXEREL4AE

worker.setDaemon (true) ;

worker.setName ("AsyncAppender-Worker-" + worker.getName());

//(4)RERBHHE K&

super.start();

worker.start();

LA EARES AT %0, logback {3 H )2 5*BA %1 ArrayBlockingQueue, < Fr LA A A 5*
PAZI 25 e N A7 R, 7ES R TS HER QPS 2R, WREEBEALANG], B
A G2 R K AAE, RAlREIE M OOM.

X HLYH P H E AT worker ZeFEHE I BN TR, XEWRE Y FLBIBITLERHAF
B 4u0% A H R SAER, 1% worker AR BE JVM R T2 1L, TiAE H &SR
RBIEE HEEFAREAE. A, XREE TRENLR, XE2MREKNIHR, FAE
AL BN SIRG R, WIELIESL T LUE M AR .
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RRA TN, BAHEFEFZEBINFIFHR S, REFENHEES, L2HE
uﬂEﬂi’fﬁﬁﬁ PFIH T RTEE ? BRZXA W, RAIFEEF B AT HEITE
#J AsyncAppenderBase [ append 77 7%

protected void append(E eventObject) {
// (5) A MAAsyncAppender¥ F#jisDiscardable i

if (isQueueBelowDiscardingThreshold() && isDiscardable (eventObject)) {
return;

}

// (6) ¥ 8 EAEHHNATY
put (eventObject) ;

private boolean isQueueBelowDiscardingThreshold() {

return (blockingQueue.remainingCapacity() < discardingThreshold);
}

HARE (5) AT AsyncAppender & 5[] isDiscardable 777%, % EMNBEERNEN

LT
protected boolean isDiscardable (ILoggingEvent event) {
Level level = event.getlevel();

return level.toInt() <= Level.INFO INT;
}

g5 MRS (5) RS (7) A%, Wik T H BRI/ T T INFO_INT Ff H 2471 A
FI ) 2258 /N T discardingThreshold M| £ B ##E FH X H EAES

T HEE BAARS (6) I put TTi%.

private void put (E eventObject) ({
//(8)
if (neverBlock) {
blockingQueue.offer (eventObject) ;
} else {
try {//(9)
blockingQueue.put (eventObject) ;
} catch (InterruptedException e) {
// Interruption of current thread when in doAppend method should not
be consumed

// by AsyncAppender
Thread.currentThread() .interrupt();
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}

1SR neverBlock #i % B A false (ERIAA false) <1 FFHZERAH Y put 7775, 1M put
SEBHZERT, R Ul SR A S, WAEVE A put 753K ) A BN — A J6 25 i1 A 2672
SWIHEBERNIEERTE. XEALET put FiEFISEH.

public void put(E e) throws InterruptedException {

final ReentrantLock lock = this.lock;
lock.lockInterruptibly () ;

try {
/ /4R A3 %, MR Rawait kAR AT R &42
while (count == items.length)

notFull.await ();
enqueue (e) ;
} finally {
lock.unlock() ;
}
}

X B BEMBRE TR (9), X HEFIHN put %2 await() 777 2 474k
&, Man AR W T 2%, A ZLFESME InterruptedException 77, F H 4

HTH) H SRS MW EFF . 1E logback-classic ) 1.2.3 kA, AN T A% o Wy gk 47 e o
M7

private void put (E eventObject) {
if (neverBlock) {
blockingQueue.offer (eventObject) ;
} else {

putUninterruptibly (eventObject) ;

private void putUninterruptibly (E eventObject) ({
boolean interrupted = false;
try {
while (true) {
try {
blockingQueue.put (eventObject) ;
break;
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} catch (InterruptedException e) {
interrupted = true;
}
}
} finally {
if (interrupted) ({
Thread.currentThread() .interrupt () ;

}

SR AT H EFTENLFEE A A blockingQueue.put B # HARLFE H i, U R & e H i
&, RIFHSMEM A blockingQueue.put, iAFE H EALZ AN HEBAF . Hi kA (11X
ANSEELIE S AR RAIE T B ST e FEpi i, HE LS HRA WS HEBS.

UWR neverBlock ¥ ¥ B A true M| 218 A BHZEBAFU I offer 771k, % %2 dERHZER],
FrCAn R S aT A S, MSEHEERE, HHRAEF LI HEMES. XEEB T offer %
HISEI -

public boolean offer (E e) {

final ReentrantLock lock = this.lock;

lock.leck () ;

try {
/ /%= RIAF)#H N A E false,
if (count == items.length)

return false;
else {
enqueue (e) ;
retuyn true;
}
} finally {
lock.unlock() ;
}
}

55 K& addAppender J7iEER T 44 o
public void addAppender (Appender<E> newAppender) {

if (appenderCount == 0) {
appenderCount++;

aai.addAppender (newAppender) ;
} else {
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addWarn ("One and only one appender may be attached to AsyncAppender.");
addWarn ("Ignoring additional appender named [" + newAppender.getName() + "]");

}
B an EARES AT &0, — /NP appender R 848 E — A~ [F] P appender. iX > appender £
i E] AppenderAttachablelmpl ) appenderList 41|38 BT

FXBEREMNEE R T HEELEEHEESBNEERFIFEH, FTlE—iek
FVH LR FE R G MBAF LV 9% H S IR B ANEL N . BT H R — 1 4EFE,
it LLER A\ worker ) run 75 FF 4G .

class Worker extends Thread ({
public void run() {

AsyncAppenderBase<E> parent = AsyncAppenderBase.this;
AppenderAttachableImpl<E> aai = parent.aai;

/7 (10) — ALFAR B35 LARHF B
while (parent.isStarted()) {
try {// (11) MIEERF)FERTE
E e = parent.blockingQueue.take();
aai.appendLoopOnAppenders (e) ;
} catch (InterruptedException ie) {
break;
}
}

/7 (12) 2ViZ LA AR P U, ldeiAg] 2 ey fl 4 B B4ES

[/ R\ B R

for (E e : parent.blockingQueue) ({
aai.appendLoopOnAppenders (e) ;
parent.blockingQueue.remove (e) ;

}

Hep RS (11D take 77VEM HEBFISRI— A HEAES, 1R LuTBA B2 0 24
AT AR P28 ELBIBA IS 2 A iR [0l SREE| H EAT 5% J5 2 18 A AppenderAttachableImpl
1) aai.appendLoopOnAppenders 77 %, % /712 G H A A idid addAppender i\ [F25 H &,
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appener B ARSZIIAN H AT EDRIREAL .

11.1.3 M5

A5 45 A logback R P H E ISR BL AN A T HF K A 1 ArrayBlockingQueue F i
H, A3 put. offer J7 ¥ B8 7 5t LA K BATTZ (B B X 51, take J7 5 B AE A,  [R) BF 4
4R 7 anfar {3 A ArrayBlockingQueue SR SE I — M2 A 773 - BVH R E AL, HSMEH
ArrayBlockingQueue I 75 £33 & & 2 & B BAF 1 K/ BLAi& i OOM, BB 51 3 % 4% 7T
KRBy, FERRYE B AR S — Sl 37 S0 LURE 5 RA 25 I b 95 2 A2 45 FH 2€

11.2 Tomcat BJ NioEndPoint 5 ConcurrentLinkedQueue
R F

A5 % apache-tomcat-7.0.32-src Ji i 1 ConcurrentLinkedQueue FI{E . # %/ 4A
Tomcat {2 2% 45849 UL JZ NioEndPoint FJ{E R, LA J5 [ BE 45 52 NP Hu I N & R, o
11-4 A7~ 7 Tomeat HI A 284514

B11-4

Hrr, Connector & — /M4, ‘B Server Ml Engine iE# 7 #23K, Connector f1EF
LR WAE R, RIEIEIERZIES Engine 525403 . 7E Connector [ 4 #B B A& Af
FH Endpoint #4740 2, AR 4 4b 2 77 20 19 A [A] Endpoint 7] 43 4 NioEndpoint. JloEndpoint.
AprEndpoint. 4575 /128 NioEndpoint H* i) I & A A RO A . D9 1 ik 13 B8 47 St 2R
A W EHE YT NioEndpoint [I{EH . & %63k E NioEndpoint H' ) = KA HI % RE (LK
11-5) .
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B11-5

® Acceptor ;e B TFHEZLE (Socket acceptor thread), FIREZZH FHIER,
TR 3 2 A F LS TN Poller BIFAF, —> Connector i R —> Acceptor.

® Poller R EHETFAFLFE (Socket poller thread), /™ Poller N EB#AH — A HIBA
%1, Poller ZF2M M B CHIRAZ BT SRECEAR LSS, SRIEHHAZ 4 Worker it
ITREFE. Poller KRR G BB IR EA ¢, T,
protected int pollerThreadCount = Math.min(2,Runtime.getRuntime ().

availableProcessors());

XEBEHERLZH 2/ Poller &F2.
e Worker /& SEPr b B F RO L2, Worker R R A2 F, EEMEHNLZ
SocketProcessor, ‘E7& Poller ZLFE M H 2 I PAFIZKEUE % 5 I B IEE S HATE .

Al W, Tomcat 1 A BA FIHE 2 52 18 3K 5 A 3G SR EAE 3H 47 i A8, SR Db B, Hst
Tomcat H' NioEndPoint H ] &A™ Poller H [ #F4E4" — > ConcurrentLinkedQueue, F>RZETF
ERIES, HASWR—ANBEF - BIHBEEL,

11.2.1 A =F——Acceptor &2

Acceptor ZAE HI1E I f& 2 52 %% /7 i ) R B ZEHE SR K HLTBON Poller FISEAFRAS. &
Y& T Acceptor AFRIE KA & AN B (LA 11-6).
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Acceptor ServerSocketChannel Poller

2 ; countUpOrAwaitConnection |

3 : accept

E L1

[running && !paused)

4 : setSocketOptions
{—1:'] 5 . register

6 : closeSocket

B e e TR &

B 11-6
5T Acceptor 1IURAS, B HAnfl408E % B 7 IEE RG] .
protected class Acceptor extends AbstractEndpoint.Acceptor ({

@Override
public void run() {

int errorDelay = 0;

// (1) —AVAZR A4 F] shutdownd-4~

while (running) {

if (!running) {
break;
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state = AcceptorState.RUNNING;

try {
// (2) 4R ik F|max connections/NiF RN FF
countUpOrAwaitConnection () ;

SocketChannel socket = null;

Ery {
// (3) ATCPE B I—A TR ERBF 4 £82F, HANMEE
socket = serverSock.accept () ;

} catch (IOException ioe) {

}
errorDelay = 0;
if (running && !paused) {
/] () REEBRFAIGIHEE BT AFMHES, RBHAPoLLer#yIRFl
if (!setSocketOptions (socket)) {
countDownConnection () ;
closeSocket (socket) ;

}

} else {
countDownConnection () ;
closeSocket (socket) ;

}

} catch (SocketTimeoutException sx) {

}
state = AcceptorState.ENDED;

}

RAG (D PRERBEFAAR-EEHFE A mOERE BAREXHERAHT
shutdown 74> o

R (2) FRIEHIZ P umi)iE R EREE, MRERBEZRIRENRE, W4HE
HR SRR

R (3) M TCP Z#HEFRM— M ERUEREBFHEET, WRLIKE, MAFTLE
A S

LR (3) SR B|—MEERER TR, RIS (4) 21 H setSocketOptions ¥ B i%E T
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protected boolean setSocketOptions (SocketChannel socket) {
/] AIEELE
try {

/ /3 E 4RI E4EF A channel FiE M3 PolleriF)
getPoller0 () .register (channel) ;
} catch (Throwable t) {

return false;

}

return true;

REG (5) W ERERETE RN channel X R, FEHFHIEMF poller X FATEAF .

/] BARKIEMF) F AT

public void register (final NioChannel socket) {

PollerEvent r = eventCache.poll();
ka.interestOps (SelectionKey.OP_READ) ;//this is what OP_REGISTER turns into.
if ( r==null) r = new PollerEvent (socket,ka,OP REGISTER);
else r.reset (socket, ka, OP_REGISTER) ;

addEvent (x) ;
}

public void addEvent (Runnable event) {
events.offer (event) ;

Hrr, events (& XUTF :

protected ConcurrentLinkedQueue<Runnable> events = new ConcurrentLinkedQueue

<Runnable> () ;

AT 0L, events /& —/NTE B\ %1 ConcurrentLinkedQueue, R4 ET SCHFRT, 1# A
YENRS RS REFBRREAFIRAD, BN REE S OOM. 4R Tomeat H E A&
ZEGXAN A, MRS (2) ATLAEH, Tomcat ik FECE T — M RERES, @idxA
BN = .
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11.2.2 H#HEE—Poller &2

Poller ZBF2HI1EF & MBI LSRN E 4 T . B TNV FER 2/
Tfi#F Poller k2t 25 (WHE 11-7) .

Poller PollerEvent SocketChannel Selector

IZ s events ' : :
3:run e H |
'L 4: register |
[ 5 : selectedKeys | "
: prdcessKey
ssSocket
1-7

R, FATE—F Poller &KAZHT run TS IZHE

public void run() {
while (true) {
try {

if (close) {
} else {

/7 (6) IWFAFIAF) 35 IR T4

hasEvents = events();
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}
try |

} catch ( NullPointerException x ) {...
}

Iterator<SelectionKey> iterator =

keyCount > 0 ? selector.selectedKeys () .iterator() : null;
/7 (1) 5 B AT EH 45 channe 13 54 Bk 48 69 F 4k 17 4L 22
while (iterator != null && iterator.hasNext()) {

SelectionKey sk = iterator.next();

KeyAttachment attachment = (KeyAttachment)sk.attachment();

if (attachment == null) {
iterator.remove() ;

} else {
attachment.access () ;
iterator.remove () ;

// (8) BARIAMSocketProcessori#t 7432
processKey (sk, attachment);

}

}//while

} catch (OutOfMemoryError oom) {

}
}//while

Hrr, 5 (6) M poller FIFEBAFIFREL— N F1F, events() RIS I T .

public boolean events() {
boolean result = false;

/ | IR 3R BALE 455 34T
Runnable r = null;
while ( (r events.poll()) != null ) {
result = true;
try 4
reroni);

} catch ( Throwable x ) {
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}
return result;
}
X B EFAERSCELN, H R T i R

HA RS (7) FIAES (8) W3 i BB VEM Y channel, F3 BRI SA4F2E1T Ab 2

public boolean processSocket (NioChannel socket, SocketStatus status, boolean
dispatch) {
try {

SocketProcessor sc = processorCache.poll();
if ( sc == null ) sc = new SocketProcessor (socket,status);
else sc.reset (socket,status);
if ( dispatch && getExecutor() !=null ) getExecutor () .execute(sc);

else sc.run();
} catch (RejectedExecutionException rx) {

} catch (Throwable t) {

return false;

}

return true;
}

11.2.3 NG

AT 18I 434 Tomcat H NioEndPoint FISEEIIFRE /A T H & 224+ ConcurrentLinkedQueue
) ff F. NioEndPoint ) B th B NI K B £ % AR P, HHbTF
ConcurrentLinkedQueue &L F-BAFI, FrlA T EiLA PR — AN & BN FI K/ #E O LLBA
1EBAF T i 2 33 OOM.

11.3 FH % B ConcurrentHashMap {E AT = EIN

ConcurrentHashMap B NH K L&A, BEFEANLYNARSSEREFHER. £
I o T R SR SR R X L e, R4 T R B T 3 A PR SR



AR i SR 2 2] B

BNE FrRHBELE | 301

XEMHERN MR, EEBLES, A EBEXTR—A topic, A
AN B 230 2% & 11 ID 4552 21X/ topic b, WElfE— topic XS —HEFH P %% .
Al LA map SR4ESIXLEA(E E, H A key N topic, value AW A& 1 list. T A F AL RS 5K
L 22 H P RIS ik N B RE (A1 B map 15 B 0 4Ed .

public class TestMap {

// (1) %l3#map, keyHtopic, value A& &5k
static ConcurrentHashMap<String, List<String>> map = new ConcurrentHashMap<> () ;

public static void main(String[] args) {

// (2)#ANA#E M topicl,

Thread threadOne =

public void run()

##2one

new Thread(new Runnable() {

{

List<String> listl = new ArrayList<>();
listl.add("devicel");
listl.add ("device2");

map.put ("topicl", listl);
System.out.println (JSON.toJSONString (map)) ;

P

// (3)#NEIE M topicl, LAEtwo

Thread threadTwo =

public void run()

new Thread(new Runnable() {

{

List<String> listl = new ArrayList<>();
listl.add("devicell");
listl.add("device22");

map.put ("topicl", listl);

System.out.println (JSON.toJSONString (map)) ;

i

// (4) N A% topic2, LAEthree

Thread threadThree

public void run()

new Thread(new Runnable() {

{

List<String> listl = new ArrayList<>();
listl.add ("devicelll");
listl.add("device222");

map.put ("topic2", listl);
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System.out.println (JSON.toJSONString (map)) ;

});

//(5) BEEAE
threadOne.start ()
threadTwo.start () ;
threadThree.start () ;

’

RS (1) B8 T —/MFK map, FISRAFIL topic J2 5 KX M A% TR .

REG (2) FAREG (3) M 7t NE R topicl, XS (4) B P #EN B4R
topic2.

RAG (5) EEhEAE.
BT, FHERIOT.

{"topicl":["devicell", "device22"], "topic2": ["devicelll", "device222"]}

{"topicl": ["devicell", "device22"],"topic2": ["devicelll", "device222"]}

{"topicl": ["devicell", "device22"],"topic2": ["devicelll", "device222"]}
BEmEIT.

{"topicl": ["devicel", "device2"],"topic2": ["devicelll", "device222"]}

{"topicl": ["devicel", "device2"],"topic2": ["devicelll", "device222"]}

{"topicl": ["devicel", "device2"],"topic2": ["devicelll", "device222"]}

Al ML, topicl FElEIHFHIH P& ER—H 0, XEAFEN put HiEMR K map BAF1E
XA key, MI#F value & 55 1% key X B ¥ & 1 value fH. 1 putlfAbsent 77 £ M2, Wi
R ELAFAEZ key MR [8]1% key XM [ value, {HHAHEATE S, WRATEAE N 318 1%
key, FFHHWFENZFEFHERE. #H putlfAbsent B X put 777G FIARBI R .

public class TestMap2 {
// (1) %) #map, key# topic, value A& 45 &
static ConcurrentHashMap<String, List<String>> map = new ConcurrentHashMap<>();
public static void main(String[] args) {
// (2)#NAHE N topicl, #%AEone
Thread threadOne = new Thread(new Runnable() {
public void run() {
List<String> listl = new ArrayList<>();
listl.add ("devicel");
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listl.add ("device2");

Al (2L
List<String> oldList = map.putIfAbsent ("topicl", 1listl);
if (null != oldList) {

oldList.addAll (1listl);
}
System.out.println (JSON.toJSONString (map)) ;

1)
//(3) HEANAM M topicl, LA two
Thread threadTwo = new Thread(new Runnable() {
public void run() {
List<String> listl = new ArrayList<>();
listl.add("devicell");
listl.add("device22");

List<String> oldList = map.putIfAbsent ("topicl", listl);
if (null != oldList) {
oldList.addAll (1istl);

System.out.println (JSON.toJSONString (map)) ;
1)

// (4) EANAIE A topic2, LAEthree
Thread threadThree = new Thread(new Runnable() {
public void run() {
List<String> listl = new ArrayList<>();
listl.add ("devicelll");
listl.add("device222");

List<String> oldList = map.putIfAbsent ("topic2", listl);
if (null != oldList) {
oldList.addAll (1listl);
}
System.out.println (JSON.toJSONString (map)) ;

}):
//(5) B %A

threadOne.start () ;
threadTwo.start () ;
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threadThree.start () ;

i EACHS (2.1) o, {8 A map.putlfAbsent J7 7% 75 I #T % & 51 %, W3R topicl 1E
map FALELE, UK topicl FIXS R A& IR map. EVEERIZ, XAHWIABAZ R
FHEAME, BNE2IRE null. 4R topicl & 1E map BHIAF/E, A putlfAbsent 2
IR [\] topicl XM AIR & FIR, FHRIIR [EE & FIZR ATy null T B3 & 51 208 n 21 iz
5] () 4 H R FL T, AT il A B e e

BATEERN

{"topicl": ["devicel", "device2", "devicell", "device22"], "topic2":["devicelll", "devi
ce222"]}

{"topicl": ["devicel", "device2", "devicell", "device22"], "topic2": ["devicelll", "devi
ce222"]}
{"topicl": ["devicel", "device2", "devicell", "device22"],"topic2": ["devicelll", "devi
6e222"]}

45 put(K key, V value) FFiEFIBUIR key BEAFE, NME A value B o5 57 R 18 I
R AR ME, W R AFENAE value I FF3R [B] null. 1 putlfAbsent(K key, V value) 77
N R key CAAFE W B 23R [B] 7 SR B (KB FE A value B 5, WHER key AFAE
TN value FIR[E] null, FFMEER, HIW key £ HAFEMNBNZ R T HEERAE.

11.4 SimpleDateFormat 24 A L4EH

SimpleDateFormat /& Java $&{t i) — & AT B TRE, EHEFRKPEE
SHE, HRHATERZRLEAZEN, FLlZ4LRELH — SimpleDateFormat S5 %t H #f
AT B E R AN REREF M. AT RIEBREAMREEA RN, PL A &4

AL
11.41 [EFIEM

AT BB, %5,

public class TestSimpleDateFormat {
/7 (1) B3 3450 )
static SimpleDateFormat sdf = new SimpleDateFormat ("yyyy-MM-dd HH:mm:ss");
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public static void main(String[] args) {
/1 2)RIFESANEA, HBH
for (int i = 0; i <10 ; ++i) {
Thread thread = new Thread(new Runnable () {
public void run() {
try {//(3) 4L 4] B 3 T b A
System.out.println (sdf.parse("2017-12-13 15:17:27"));
} catch (ParseException e) {
e.printStackTrace () ;

1)
thread.start () ;// (4) BFHEA

KBS (1) ) T SimpleDateFormat ) — A~ Sk, RS (2) €& 10 M, B4
AR I B — A sdf XF SO SCA HIREAT b 23847 JLIRARAS ik 2 4 HY java.lang.
NumberFormatException 5, INZF2 /N ECE R T ZIZ ) 8.

11.4.2 @5
NTEF 54T, BEeKE SimpleDateFormat HIZEEIZEH (LI 11-8),

Calendar
DateFormat #ields:[Jint
#stamp:[Jint
#numberFormat: NumberFormat H#isS et?[][l})oolean
#tcalendar(): Calendar mimg: long
+parse(source: String): Date #isTimeSet: boolean
+parse(source: String, pos: ParsePosition): Date #areFieldsSet: boolean

[P #areAllFieldsSet: boolean

SimpleDateFormat

+parse(source: String, pos: ParsePosition); Date

®/11-8

AfLAE E, > SimpleDateFormat SEf| LTI #BH — 4 Calendar XI5, J5HIFATE 2 A
&, SimpleDateFormat Z It LA& &2 411, 2 Calendar REFEAZEN . FE
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2T REREAZEN, SR AEPFRHPEENTENEEEAZER, i fields.
time 5.
THEMARILZEHRE T parse HiEM THAEE-

public Date parse(String text, ParsePosition pos)

{

// (1) AT B T4 S, FmATiFes #dEs N CalendarBuilder®) & flcalb P

Date parsedDate;
try {// (2) 1 Acalb ¥ @464 B Y4 3%% F calendar

parsedDate = calb.establish(calendar) .getTime () ;
}
catch (IllegalArgumentException e) {

return null;

}

return parsedDate;
}

RS (1) B9 FEZLER R M B #8755 5 M 47 538 N CalendarBuilder F5E
{4 calb #1. CalendarBuilder /& — M E N, FHRABUEH & 2 EHE.

ARAG (2) A calb A #HTIF ) H #A%HE X & calendar, calb.establish FIACES T .

Calendar establish(Calendar cal) {

//(3) EEAHAFFcaldy Bl
cal.clear();

//(4) #RAcalbP Btk Fcal

//(5) A =% EFMcalst i

return cal;

% (3) HEHE Calendar X % BEFEMAE, W TR,

public final void clear()

{
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for (int i = 0; i < fields.length; ) {
stamp[i] = fields[i] = 0; // UNSET == 0
isSet[i++] = false;

}
areAllFieldsSet = areFieldsSet = false;
isTimeSet = false;

}

RAG (4) i calb FAETIF R H BRI E cal X%,
REG (5) IR[A BB LT cal XK.

MELEARREATLLE H, RS (3). R (4) FRES (5) FAREFHERE. “EH
LA parse JTIERT, HUINZAE A $UAT TARS (3) ARRS (4D, MR EEL T cal X
R, HEEPTNRE (5 28, LREBHT T 3, HET calZR. HTZANLK
FEAE FH )& — A cal AR, Fr LAZRAE A $ATARRG (5D 3R [B] 1) FT RE At R M 262 B I X &,
LARWA T RELTE B $AT T AUD (4), WEPHLIE A B cal R, MMFEAEF HI
Hi% o

AL B SRR ?

o FE—H . B HE new — SimpleDateFormat fJSE61, X #E 7] LA ERIE S A
LA B 2 Calendar £, {HEFRMEHATE new — MR, FEMEHE
HTRAHMEIE, NFEEERE, FHESRK.

o FmrA: HEIMARRERZBEAZLETRE 3. KT (4 MR (5 =
MEBEAR—NEFHERE, BARSBBZSEIT#ETRE, R G, K
i3 (4) FARAY (5) BN IRFHEEEME. 7T LAME R synchronized #HT R, BARWITF.

public class TestSimpleDateFormat {
/1 (1) R R A
static SimpleDateFormat sdf = new SimpleDateFormat ("yyyy-MM-dd HH:mm:ss");

public static void main(String[] args) {
/] ()RR EAEAR, FBH
for (int 1 = 0; 1 < 10; ++1i) {
Thread thread = new Thread (new Runnable () {
public void run() {
try {// (3)4& %4 B K4 AT A
synchronized (sdf) {
System.out.println(sdf.parse ("2017-12-13 15:17:27"));
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}
} catch (ParseException e) {
e.printStackTrace();

b)#
thread.start ();// (4) BFHEE

}

TR EREZNEBEERSH, KR TRESBRAEMNERET .
o E=Fp7 X : {1 ThreadLocal, XFEHFAZHE R 7 Z (A — SimpleDateFormat

S, XMHE M RRKTE THRECIEHEBITH, HFEAFEFSANLTE

[E25. f#FH ThreadLocal J7 xRS0 .

public class TestSimpleDateFormat2 {
// (1)#l#threadlocal %4l
static ThreadLocal<DateFormat> safeSdf = new ThreadLocal<DateFormat> () {
@Override
protected SimpleDateFormat initialValue () {
return new SimpleDateFormat ("yyyy-MM-dd HH:mm:ss");

}i

public static void main(String[] args) {
/] (2)RIESAEA, FBH
for (int 1 = 0; i < 10; ++i) {
Thread thread = new Thread(new Runnable() {
public void run() {
try {// (3)4&/E4] 80 F 4 AT R
System.out.println(safeSdf.get () .parse("2017-12-13

15:1%:27") )
} catch (ParseException e) {
e.printStackTrace () ;
}finally {
[/ (A) AR AT, WS AR
safeSdf.remove () ;

}):
thread.start();// (5) B#H&AE
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HKAG (1) B3 T —NEFE % 41 SimpleDateFormat 525, 48R3 (3) B 4 {# H get()
TR HTZ A8 T SimpleDateFormat FSE . 7E 35 — X A ThreadLocal Y get() J7i%ERT,
i & H initialValue 7772 61 2 24 A7 26 72 Ft 75 2219 SimpleDateFormat X %, 74 Bk &
B, R (4 o, FHTEAELEE, EHTEE, DEaNFlRE.

11.4.3 NG

A5 18 1 18] #4248 SimpleDateFormat ff J& # fi# B T v SimpleDateFormat /& £ #2 A
ZA), NAZEERIEZ ZAE T A SimpleDateFormat FJ 54N 34

11.5 {EH Timer MEZTENEE
24—~ Timer 11T £ > TimerTask i, R 2 H f1—A> TimerTask 7E #4477 [7] run J5 7%
S T R, NHAMES S EHBE L.

11.5.1 [EIBHF=4
KEM T —A/I demo REHLE, RBIT.

public class TestTimer {
[/ RV R B R

static Timer timer = new Timer();

public static void main(String[] args) {
/| FAAES1, 3R 500ms AT
timer.schedule (new TimerTask() {

@QOverride

public void run() {
System.out.println("---one Task---");
try {

Thread.sleep(1000) ;
} catch (InterruptedException e) {
e.printStackTrace();

}

AU Rl A 2 SIS
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throw new RuntimeException ("error ");
}
}, 500):
[/ FAtES-2, 3£iR1000msIAT

timer.schedule (new TimerTask () {

@Override
public void run() {
for (;;) {
System.out.println("---two Task---");
try {
Thread.sleep(1000) ;
} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace() ;

}, 1000);

W ERBELBRMT E—MES, iLEAE 500ms FHAT. REHRMTHE -/ MESE
Is FHAT, BATHELE —AMELHH ---one Task--- 5, ZFF 1s, B Z/AMESHH --two
Task---, HEHITREGE, MEEREN

---one Task---
Exception in thread "Timer-0" java.lang.RuntimeException: error
at com.zlx.Timer.TestTimer$l.run (TestTimer.java:22)

at java.util.TimerThread.mainLoop (Timer.java:555)
at java.util.TimerThread.run (Timer.java:505)

11.5.2 Timer LI RIB S
T THI T B A48 Timer HOJREE, @0 11-9 Ar7n 2 Timer fJR IR,

SRR P e R A3 2 2]
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TaskQueue TimerThread

®11-9

® TaskQueue /& — P — X HESL I IR SE K BAF, A Timer X RN EHAH —
TaskQueue FA 1. F /7 2628 H Timer i schedule 77 7% it /& #2 TimerTask 1F 45 ¥ N
%I TaskQueue BA%1. 7EAF schedule 777%RT, long delay % FH SR 48 B iZAE 55 LR
Z /D IR AT

e TimerThread /& B AR ATAE 55 FI2kF2, "B M TaskQueue PA 1) B [ 3k BUAR 5 2% & e )
ELHATHAT. TEEENE, RAEPITR T AKES A 2T EIKE T —4
1%, MAENIIERBEESCELE T REM delay B [E. —A Timer R F—1
TimerThread Z6%2, FTUARI &N Timer B A FBSEI R — N ZEH - BIHHERA.

MAZSEIIAE RS IR AT 008, BAR 7 LT A 18] B R F5 5F T TimerThread BISEELEE AT LA T o
TimerThread [ run 7700 FEZ AT .

public void run() {
try {
mainLoop () ;
} finally {
// Someone killed this Thread, behave as if Timer cancelled
synchronized (queue) {
newTasksMayBeScheduled = false;
queue.clear(); // Eliminate obsolete references

}

private void mainLoop () {
while (true) {
try {
TimerTask task;
boolean taskFired;
/ 1 IKTRF) B i 3R IRAE S5 BB o 4

synchronized (queue) {

AR I i B A i I



