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TR B BT AR A IR ? AU 3 7 4722 S CPU $UTRIEEABAL, 11 CPU —
PR A I 1) Fr #0777 AR R AR50 5 R, BT RLEATZRFE CPU A 55, ikl
CPU, F TNk EH CHIMEEMAT. W4 RHEZ /TR FHATEIME 7T ? KRBT
THER B 9 T iR IZ &R L CPU IS AT UL, 455 FF 9 70 G B I 18] v ik e AR L T
A E CAE B TH s 1 B bk 4 S AT . AR EE R Z, R IMAT RS2 native J7i%,
A4 pe THEERIE K 192 undefined Hitk, RAHATHIE Java RAGES pe THEEIE R A 2
TR By .

AN LTEHA B O TR, ATEHZAENRTLE, XERTTERLIEL
ERAER, HMERRZLVRATH, BRibz SRR AR B VR A Ao

HR—ANHREPRRO—IAT, EREHEETHAEELELEN, RHERCEN S
B i, e B 2 EAF S A new BRAEQIER FIST R L4,

THEX N FRAFTL IVM INERE. FELFHFSEEFER, BRAEXZEN.

1.2 ZREFIESIEIT
Java 1 =LA E TR, 407 AL Runnable £ O run /77%, 47K Thread 2§
HES run 17775, {8 FutureTask 773,

B2 E 4K Thread 287 RASLH .

public class ThreadTest {

/ /%K Thread® €5 runs i
public static class MyThread extends Thread ({

@Override
public void run() {

System.out.println("I am a child thread");

ASCPEA i b Y ae A8 30 2 2 A6 D
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}

public static void main(String[] args) {

/] AEEAR
MyThread thread = new MyThread();

/! BHESE
thread.start () ;

i EARAS F ) MyThread 284k 7K T Thread 25, FFEE T run() /7% 7E main REE
A% 7 —A MyThread BJSE61, 2485 WA Z LB/ start 5B 30 T &R, TEERNLZ,
L6 22 58 thread X RF ZELE IR AW EINPAT, BERHEM T start TIEEA BEIEE3 T
%£FE2.

KA start HIEEREHERE D LPATHR L TFHRERS, XMREREREZ
LAECEIRELT B CPU WIFAMYHARL YR, FA3RI CPU RIFE 4 £ R ELATBITIRE.
—H run FEPATREE, ZEREHA T LIRS,

fER AT T2, 1 run() FTVERNRICS AT LR B A this HiATLL T, T
{4 A Thread.currentThread() J77%; A UF B 77 42 Java NSCRFL 467K, IR 4kAK T Thread 28,
LM A R ARAME . AIMESFERIBEETE, LENMEREPIT TSN FE
ZAESRES, T Runable N¥A X NFRE. A S Runnable 2 1 run 77477 Ko

public static class RunableTask implements Runnable({

@Override
public void run() {

System.out.println("I am a child thread");
}

}

public static void main(String[] args) throws InterruptedException{
RunableTask task = new RunableTask();

new Thread (task) .start();
new Thread(task) .start();

A AR i M i B AE e 2 1A
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w EARRE TR, SRR A task AFSE 5, RFE, A LL% RunableTask
DINSEGHITES X 4. B4, RunableTask A DAk A& H A, {H2 LA FF T
ARG, AT EEREE. FWAERE—F, BMFEH FutureTask f77 .

/ /813 1ES%, FEARunable
public static class CallerTask implements Callable<String>{

@Override
public String call() throws Exception ({

return "hello";

}

public static void main(String[] args) throws InterruptedException {
/7 RIEF TS
FutureTask<String> futureTask = new FutureTask<>(new CallerTask());
/] BEFEAE
new Thread (futureTask) .start();
try {
//FRESPITRE, HFERMLER
String result = futureTask.get();
System.out.println(result);
} catch (ExecutionException e) {
e.printStackTrace () ;

}

un FACES FR Y CallerTask 28521 T Callable 42 1 call() 77i%. #E main BN B 5L 6

% 7 — FutrueTask X % (#41& p& 244 CallerTask B‘Jiw ), SR 5 f# F 6% i) FutrueTask

XT%VE#JE%@'J@T_A%E#EF’EJJ B, IJailid futureTask.get() 5 RHE S5 AT 58 I
R R .

NG AT TR TTEES, R UEFREmBMRRZRE, @i set
TR B S HEE W A 1E RO AT A%, T W SR8 A Runnable 7720, U R AR A 4
T2 B BN final AR E. AUFRIH T2 Java DX RFZ 4K, WIRG K T Thread 25,
WA FEARE 4R F AN, T Runable M & A XA R #TFIF T XEEIMNEZITES
HIIREI45 R, {H2 Futuretask 77 AT Lh.

ASCPEA i b P ae A8 900 2 20 A6 D
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1.3 ZKEBMNMS5ZEF

Java H1f#] Object KR T A RKIIK, LT HENS], Java LA IEFHERITIEK
#|7 Object KEH, HiE A TWEIIIBSER R KL

. wait() R}

L—ANEFRREH AL EREN wait() FIERN, ZHHAESHHERER, BERAE
THIVGEFEEZ AR E<Dﬁm%ﬁﬁ%7ﬁ#%ﬁ%mnm@o&%mmmmoﬁ&
(2) HAMLFR R 712420 interrupt() /1%, %ZFEWH InterruptedException 5 1R

R FTEFEFENZ, WRIAH wait() IR LRERE FRRIUZN RIS,
W wait() 7 ¥ER 18 26 FE & HY TllegalMonitorStateException 577 o

Ao — /N ERFE WA A RESREN — AN e A8 & (1 M L2 B e 2
(1) 4T synchronized FEIB RIS HRES, A ZLEZELEEASE.

synchronized (%£FEF) (
//doSomething
}

(2) WHZIEAER T, HEZFTEERH T synchronized f&1ffi»

synchronized void add(int a,int b) {
//doSomething
}

BAFEERZRNZ, —NRETUNERRESZ N LTRSS (a2,
B8 1% 2R AR 1 1 HAh 2R A2 R notify (). notifyAll() JikibATiB 4N, S wirplr, si#E%%
PR, X5 BT A R R

BAR B ERLE N F S IR D R A, HEGBETRA, MUEREANFH N ZLk
TEE MR 25 R T, AN R Mk 4L 55 4, Rt R UE—/MEF A wait() 77 i%i
B . B HAERRI SRR T BRI AR 1) 2R

synchronized (obj) {

while (FARHL) {

obj.wait();
}

A AR Ml e s S it 2 2] AT
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an_EARSR2 MR L E AR wait() TTIRRISER], SRl R IREN obj b I Y
HERLAR B, RIS TE while JE3F A obj B wait() 77

T A AN B A P R RV B 5 R INR SR AR . W NI ATR, o queue HHLE
B, FEELELA queve 1 wait() J7¥ERT, £ synchronized KEFER| [ ZHLEXE
queue HIHEFRESEN, FrLAIA A wait() 77754 AN 24l TllegalMonitorStateException 577« 415 24 /iy
PAFIEH == N AR W2 A queued B wait() HiEHER LY ATLE, XEFHBEHARENT

B

6 b T )R MR A RN AT R RE R R T, HEMIERBAEREE,
WA HRTARIE R =T wait() 777530 B SRk

VEN %

synchronized (queue) {

/1B RAFN G, WEFHNF) TR
while (queue.size() == MAX SIZE) ({
try {
[/ BABATEAR, FEGEE B Yk B quene L4, AN R A KA T ORIGZ, RE
KIUAF) 2 ey L&
queue.wait();
} catch (Exception ex) ({
ex.printStackTrace () ;

}
}

/1R ERAE, Bl A LA
queue.add (ele) ;
queue.notifyAll () ;

}
}
/1 E R FEA

synchronized (queue) {

/7B RINF) A
while (queue.size() == 0) {

try
/7RG EAL, AR R PRI quene L a4, kA A AARTTARIGZA, A

FEARFEHNINGY

queue.wait () ;

!I
A AR A M i BRAE I 4 SIS
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} catch (Exception ex) {
ex.printStackTrace() ;
}
}

/1 BRAK, HBIRBR A HEAR
queue.take();
queue.notifyAll ();

}

U AR AN AE P 2R AR A B 46iE 1T synchronized 3RELE| T queue I8, A4
JE BT A B A TO R I ARFEATE T AR 2 AR BUZ AL A B A M 7 e P e el . 4678
A FREUBLE &I 25T BA A 5% 2 B queue.wait() VA ZE EH ., RERBRHEREA queue
8L, XEEE T AMERBOZS? BN, BT HARAE LR A E AL
A CAWIHEER, MERE A R, XHMLET TSRS, XELEAERZAD
JERBGLEARE ERBL BN T BB E R — R A HERFEN . TR
MMET Y. L5 ARG, HMEELBENTAERELErSE —NERER
B queuve ERYBUBET#E AR, KHITH T IEBURES

RO FEEENZ, UHABERAEETLER wait) TIEFERSBRATEXEZRE L
8L, R LETRFRE R AL R ENS, WX RASWRINN . THXE -
Bl

/] RIETR
private static volatile Object resourceA = new Object();
private static volatile Object resourceB = new Object();

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

/] BlELA
Thread threadA = new Thread(new Runnable () {
public void run() {

try {
// I resourcehF IR 6 WAL E

synchronized (resourced) ({
System.out.println("threadA get resourceA lock");

ASCAE AR i b P 3 B AE JaE 4 1A
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// FHIresourceB3E F iR 49 KA B4
synchronized (resourceB) ({
System.out.println ("threadA get resourceB lock");

// ZAZAME, HEAFEIRE M resourceA 4l
System.out.println ("threadA release resourceA lock");

resourceA.wait () ;

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

1)

/] BlEEAR
Thread threadB = new Thread(new Runnable() {
public void run() {

try f

//RBR1s
Thread.sleep(1000) ;

// #HIresourceAF TRk 64 WAL E 4
synchronized (resourced) {
System.out.println("threadB get resourceA lock");

System.out.println("threadB try get resourceB lock...");

// I resourceBiFE KR 69 KA Z 4K
synchronized (resourceB) {
System.out.println("threadB get resourceB lock");

// ZAEBIME, H#HMFKEIRE M resourceAd 4l

System.out.println("threadB release resourceA lock");

resourceA.wait () ;

A AR Ml 3 s S it 2 2] AT
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}

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

F):

/] RBEEAE
threadA.start () ;
threadB.start () ;

/] FHFEMNEARL
threadA.join() ;
threadB.join() ;

System.out.println("main over");

)
HEERIWT

WaitNotifyTest [Java Application] /Library/Java/JavaVirtualMachines/jdk1.8.0_101.jdk/Contents/Home/bin/java
threadA get resourceA lock

threadA get resourceB lock

threadA release resourceA lock

threadB get resourceA lock

threadB try get resourceB lock...

m AR, 7E main BRI S 3 T &2 A FIZFE B, N T iR4F2 A Je3RECEI8E,
XEIELTE B BRIR T 1s, &R A SRR B ERE resourceA FIHZ AL & resourceB
8L, AEWA T resourceA K wait() HiEPHZE AT, FHEH LR A BRIsEREUY
resourceA 4.

L FE B IRAR 45 7R 5 2 1 5 22X K BN resourceA R, SR LR FE A BB A I H
wait() TVERUZE, I AL%HE B S HE, LR A BT resourceA EBifE, 212
B Ml 23K B F| resourceA EEL, A5 IXIKEL resourceB L. BT 4R A A2
resourceA [ wait() 77¥%, FTUALAE A HiE B O 3A BBGRELE B resourceB _E 4,
LA FE B 223 3R HL resourceB I 4 I £ 4 BHL 2E .

XBIER T AR R L X RN wait() J7ER, HETEE R 2SRRI EXN RN
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B, LATLRRERRA R AL = SR LS B SRR

BEBRE N FHFAITUHH. 4—NREEHLEEX R wait() FiEgHEERR,
WIRHADLEAE I T2, NWZLFESWH InterruptedException 7% 3R [A]

public class WaitNotifyInterupt {
static Object obj = new Object();

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

/ /R EEAR
Thread threadA = new Thread(new Runnable() ({
public void run() {

try {
System.out.println ("---begin---");
/ /TR 5 A7 & A2
synchronized (obj) {
obj.wait();
}
System.out.println("---end---");

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

b
threadA.start () ;

Thread.sleep (1000) ;

System.out.println("---begin interrupt threadA---");

threadA.interrupt();
System.out.println("---end interrupt threadA---");

HWHIT.
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<terminated> WaitNotifyinterupt [Java Application] /Library/Java/JavaVirtualMachines/idk1.8.0_101.jdk/Contents/Home/bin/fjava (201888 E "F42:01:14)
|---begin---
-=-begin interrupt threadA---
---end interrupt threadA---
java.lang. InterruptedException
at java.lang.Object.wait(Native Method)
ot java.lang.Object.woit(Object. java:502)
at com.gitchat.demo.netty_learn.WaitNotifyInterupt$i.run(WaitNotifyInterupt.java:16)

fEtn EARAGH, threadA i 3L 5T R obj i wait) HiEEHEHER T B, R)F
FLRFEENIR 1s /5 W T threadA 2672, H Wi J5 threadA 7E obj.wait() & ¥ H java.lang.
InterruptedException 7 ¥ M iR [F] H- 2% 1F

2. wait(long timeout) & 4{

FHEALE wait() FiEZ T —MEN S, BRAEZLAET, mR-AEERHL
EXRIZ T EERE, %A IR ER timeout ms i [8] P 4 HAB L FE A F Z L = &1
notify() ¥ notifyAll() J7VEMEE, T4 ZREOLRSE AN TIRE. W8 timeout 1%
BN 0 NIF wait FIERR—FE, FATE wait HIENTEUZ AT wait(0). 75 ZERRZ,
WA ZR BT, %8 T — A1 timeout W& TllegalArgumentException 57 o

3. wait(long timeout, int nanos) el

76 P 568 B B9 /2 wait(long timeout) B £, W N AR R 7E nanos>0 B A i 2 £
timeout 3 1.
public final void wait (long timeout, int nanos) throws InterruptedException ({

if (timeout < 0) {
throw new IllegalArgumentException ("timeout value is negative");

if (nanos < 0 || nanos > 999999) ({
throw new IllegalArgumentException (
"nanosecond timeout value out of range");

if (nanos > 0) {
timeout++;

wait (timeout) ;
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4. notify() H#L

—NEFB A EX RE notify() HiESfE, SMEBE—ANMEZILELE FRAH wait &5
FEERHERNERE. M ELE ERSF2ANEBESR, BRI
TERBELA .

BEAh, BEREER P LAEABE S LN wait J7VEIR B FF 4R SR 0T, 8 A AU IR T FL XS
S RAESBUE A T LR A, At M e RN T HEZLE FWR N ESE, s
PR — & 2SR B L ZX R A8, XRFEIZEFRIE TR EM AR LLE—i
H iz, REREERS R T AR A8 A AT DLk ST .

KL wait BRIV, REUATLERNE THETEMRASSE, A TLFAL
FAF B notify() 775, H <P TllegalMonitorStateException 5 ¥ o

5. notifyAll() B}

ARFEFRELE FFAM notify) ISR A ER ZHLZETE L — ML,
notify All() 77 vE N &Ml fr 761238 A8 & _F il TR A wait &5 7715 EEAR IO FE

T 2 — AN T SR 35 B notify() A1 notify All() F7iE R BAR S UK — S EE R AT,
AR I

/] RIETR

private static volatile Object resourceA = new Object();
public static void main(String[] args) throws InterruptedException {

/] #lEEAR
Thread threadA = new Thread(new Runnable () {
public void run() {

// I resourcertFE H R 64 WA 5B 4K
synchronized (resourceA) ({

System.out.println("threadA get resourceA lock");
try |

System.out.println("threadA begin wait");
resourceA.wait () ;
System.out.println("threadA end wait");
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} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace() ;

});

/] BEEAR
Thread threadB = new Thread(new Runnable () {

public void run() {

synchronized (resourced) {
System.out.println("threadB get resourceA lock");

try

System.out.println("threadB begin wait");

resourceA.wait () ;
System.out.println("threadB end wait");

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

e.printStackTrace () ;

b

/] ®lEgA

Thread threadC = new Thread(new Runnable () {
public void run() {

synchronized (resourced) {

System.out.println("threadC begin notify");

resourceA.notify () ;

1)

/] BE#HEAE
threadA.start () ;
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threadB.start () ;

Thread.sleep(1000) ;
threadC.start () ;

/] FHFEARER

threadA.join();
threadB.join() ;
threadC.join();

System.out.println("main over");

SR IT

WaitNotifyAliTest [Java Application] /Library/Java/JavaVirtuaiMachines/jdic1.8.0_101.jdk/Contents/Home/bin/java
threadA get resourceA lock

threadA begin wait

threadB get resourceA lock

threadB begin wait

threadC begin notify

fhreodA end wait

W EREBIFE T =ZALE, KPR A MLEB 25 7 HZEE I resourceA 1)
wait() 777%, &FE C WA T nofity() 77i%. XEEZNEFE C I E LA sleep ikl ELL
FREARAR 1s, IXEEMA B IR IELETE A FIZFE B &3 HAT 2 A wait 77755 HRAZLE C
(¥ notify 7%, XMII TR BEIFELTE A FIZFE B AR A 3L B UK resourceA H wait() /7
MM ZE S, b2 FE C B resourceA Y notify() 77v%, M MLEEZEFE A FIZLFE B.
HERMNPITEREE, RE—NLE A A, 248 B KA HREE .

M HE A5 SR RT SN 2R R A B AR I K SRR T 4R A 5 CPU SRIgAT, ZFE A H B
HY resourceA ETHFI8H, 4R )5 1A FH resourceA [ wait() 77 ¥ FE 2 24 Al 6 2 H B MOGR IR 7Y
B, A5 LAE B 3RELF resourceA F I I 1 H resourceA ) wait() J7i%, ULHT 4% B
B BELFE AL FE BT T resourceA BRI, X B A FIZFE B #BIUE] T resourceA HY
FHEELE S B, &2 CIRIRE R G EILZE HEIF resourceA FIAA T notify() 7715, XMW
1% resourceA HIFHZEE A B —/NEE, XHEEE TLE A, FTUZRE A 8K wait()
FEIRE T, ZRFE A PUATTEEE. TLFE B B4 T HHEWRS . WRELRE C A notify()
THESCA A notifyAll() vk, WHATE RanF .
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<terminated> WaitNotifyAllTest [Java Application] /Library/Java/JavaVirtuaiMachines/jdk1.6.0 101 jdk/Contents/Home/bin/java
threadA get resourceA lock

threadA begin wait

threadB get resourceA lock

threadB begin wait

threadc begin notify

threadB end wait

threadA end wait

main over

MBI N GER T FI TR A R RE B e HE ke A, ZRAE C M notify Al() 5 ¥ & e i
resourceA [EEFRFEE G HIMM A &2, XL A ML B Miapimm, R4~ Bk
FREXF resourceA _ERIBH, SRJE M wait() FFiEIR[El. ZFE B $UT G, &R A FRIT
resourceA _F I8, S8 S5 M\ wait() FTiEIREl. L6FE A BT R G, FLFRIREL ARG ENFHIH

—ANTREEEN T2, EHEDE FIFA notifyAll() 771 R 2 Ml X AN 77wl
WH T wait RIIRETPFBA L ZZEERHFES RMMERE. WRBA notifyAll() 77k
— AR T ZEEREN wait() AT ZESES, WZEBEREASHMEED .
S LR BERIR 1s FARDERE, BETEFSE —EMEmE TSR,

WaitNotifyAilTest [Java Application] /Library/Java/JavaVirtuaiMachines/jdk1.8.0_1C1.jdk/Contents/MHome/bin/jav
threadA get resourceA lock

threadA begin wait

threadC begin notify

threadB get resourceA lock

threadB begin wait

threadA end wait

WA RAELTE B ML EAR RN wait() JTVERTZAE C A 7 HZE A& K notifyAll 7732,
XK, RALHE A WM, TR B A WMREE, &4 THIERS.

1.4 FHFEEHITELEW join TiE

T H SRR A E B — N5, e ESRE VIS TS 7 fe 4R 84 T
17, B ANEEMBRE, TES/FEZNEESTMBTTERIC A4 . Thread KHH
— join FFEFUA AMEUX N FHAE, B 48 B95 58 5177 752 Object KR T7%, 1 join
F7VE N Thread 2R EZERBEH. join £ T2 HiR EME N void B 77k, FHRE — A H
HI51

public static void main(String[] args) throws InterruptedException {
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Thread threadOne = new Thread(new Runnable() {

@Override
public void run() {

try {
Thread.sleep (1000) ;

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

System.out.println("child threadOne over!");

}):

Thread threadTwo = new Thread(new Runnable () {

@Override
public void run() {

try {
Thread.sleep (1000) ;

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

System.out.println("child threadTwo over!");

/] BT EAE
threadOne.start () ;
threadTwo.start () ;

System.out.println("wait all child thread over!");

[/ FHTEBPITRE, B
threadOne.join() ;
)

¢

(
threadTwo.join (
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System.out.println("all child thread over!");

}

W ERBEFLERmMES T NTEE, RESHNHEH T BTN join() 7%, B
L ELRIEE S AE A threadOne join() 775 5 #EFH2E, 545 threadOne $1T 58 B J5 iR A .
threadOne AT 58 £ /5 threadOne.join() Bt iR B, R85 FLFZIAA threadTwo.join() 77 £ G
PR ZE, 54 threadTwo PUAT B fFIREl. X B R RN T HIR join HEMIEM, EX
Tl 4 5 T 2 WF 20 CountDownLatch 2 N ANEE HIIE#E .

FEh, KA A FHZLEB I join TIEE 2 E, HJHMERERAE TLEARN
interrupt() J7VEH T T Z6FE A B, A2 A 2l InterruptedException S & MR [El. T [ i
i — AN F R IR A

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

//%#2one
Thread threadOne = new Thread(new Runnable() {

@Override
public void run() {

System.out.println("threadOne begin run!");
for (i;) A
}

}
1)
//RIE 54

final Thread mainThread = Thread.currentThread() ;

/ /%A two
Thread threadTwo = new Thread(new Runnable () {

@Override
public void run() {
/ /KR 1s
try {
Thread.sleep(1000);
} catch (InterruptedException e) {
e.printStackTrace();
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}
AR EX %1

mainThread. interrupt () ;

I3

/] RBET LA
threadOne.start () ;

/ /3R 1s BHH &R
threadTwo.start () ;

try{//FHEBoneITE R

threadOne.join() ;

}catch (InterruptedException e) {
System.out.println("main thread:" + e);

}

)
A5 R

JoinInterruptedExceptionTest [Java Application] /Library/Java/JavaVirtualMachines/jdk1.8.0_101.jdk/Cor
threadOne begin run!
main thread: java.lang.InterruptedException

an b A 69 7E threadOne £k 72 B T 44 4T 28 9 27, 3 28 #2 1 A threadOne M join J7
% PH 2E B C %5 17 2L 7% threadOne 417 56 58, £ threadTwo /KR Is E S WA XL E M
interrupt() 7AW B F LR R Widr &, Mg REE ELFE R threadOne join() 4 £
t InterruptedException 7 i . X B 7 ZiE E /2, 7 threadTwo H T i F # /2 T L8 2 10
interrupt() J77%, A ZLFE threadOne 7,

1.5 iLZT2EEARAY sleep A&

Thread KHH —NEFEN sleep 7%, H—MPATHHILFEVIH T Thread i sleep 77
%IE, MALRESEN LB ER RRATR, EREEXMAARSS CPU KRE, E
FEZLTE T IA KR TR,  EenBUE R FFE ANE 0. F8 e REIRR 82 T 5 1% 56 5

A M FH i A it 2 ST A6



20 | JavatkEEzE

EFIRE, LERLTRERS, RES5 CPURIHE, IR CPU B E it vl L4k
@ilélTT 11 SR 7 B AR 34 1) FLAR R A2 R 7 1% 2R AR Y interrupt() J7 7% FR BT T4 |, W%
HAESTE R sleep FVERIHFTH Y InterruptedException 577 1R [H]

THZE TR, LFEIEREIRE A A LA SR S PR
public class SleepTest2 {

/1 A=A S A
private static final Lock lock = new ReentrantLock();

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

// RIELAA
Thread threadA = new Thread(new Runnable() ({
public void run() {
/] B & 4
lock.lock();
try {
System.out.println("child threadA is in sleep"):;

Thread.sleep(10000) ;
System.out.println("child threadA is in awaked");

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

} finally {
/] A
lock.unlock() ;

i

// #EEAEB
Thread threadB = new Thread(new Runnable() {
public void run() {

/7 FRBIR &4
lock.lock() ;
try {
System.out.println("child threadB is in sleep");

Thread.sleep (10000) ;

ASCPEA i b Y ae 58 9 2 2 A D
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System.out.println("child threadB is in awaked"):;

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

} finally {
/] B
lock.unlock() ;

Y

/] BHEAE
threadA.start () ;
threadB.start () ;

PATEERWT

<terminated> SleepTest2 [Java Application] /Library/Java/JavaVirtuaiMachines/jdk1.8.0_101 jdk/Contents/Home/bin/java
child threadA is in sleep
child threadA is in awaked
child threadB is in sleep
child threadB is in awaked

wn BB E O T — M S8 REEIE TR, BRI S SR,
SRR RERR, BEARZ RESBHE. Bk, TRRIIT 2Dk E #2412 A S
HEE TR B e, AatHIEIE A FIZRE B X X Il o. APITERRE, 4
T2 A GIREUT B, MALIEA 2%t —17, RS sleep Hi%iL H CHEIR 10s, 7E4
P2 A BEARAIIX 10s PRI S 81 lock IERZHE A HERFA, 4 B & —HMHZEEILIE
A BER AT unlock BB THHERKE—T, H—NERELTHERRSN, WRAIH
—NEREFW T E, SASTERA sleep TIELATE 7

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

/ /B LA
Thread thread = new Thread(new Runnable() {
public void run() {
try |

AR Ml e s S it 2 2] AT
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System.out.println("child thread is in sleep");

Thread.sleep (10000);
System.out.println("child thread is in awaked");

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

b

/] BHEAE
thread.start();

/] EEARKIR2s
Thread.sleep (2000) ;

EX-E: A4 %
thread.interrupt () ;
}

PATEERIT

<terminated> SleepTest [Java Application] /Library/Java/JavaVirtualMachines/jdk1.8.0_101.jdk/Contents/Home/bin/java
child thread is in sleep
java.lang, InterruptedException: sleep interrupted

at java.lang.Thread.sleep(Native Method)

at com.zlx.con.program.example.SleepTest$l. run(SleepTest. java:14)

at java.lang.Thread.run(Thread. java:745)

TERBEEmERANE, FLBHWTE, Tl FLREE P sleep ikt E T
InterruptedException 5 o

FHNTEEFEENE, WRTE A Thread.sleep(long millis) 4 millis Z¥4&i% 7 —4
15, &P Nlegal ArgumentException 7%, W FFTR.

<terminated> SleepTest [Java Application] /Library/Java/. ines/jdk1.8.0.101.jdk/Contents/Home/bin/java (20178527
Exception in thread "main" Jmm, “ggglArgmﬁgggm timeout value is negative

at java.lang.Thread.sleep(Native Method)
at com.zlx.con{.progrom.exc«mple.SleepTest.main(Slggplgﬂ_Jm;Z})

A AR Ml e s S it 2 2] AT



AP R M 3 BAZ 3 2] A6

B1E HREREEEM | 23

1.6 ikH CPU $#4THRY yield /&

Thread B H — /NS yield 7%, HJ—NEREIAA yield TR, SEPREUZER A
LARVAFES MATZAZIE R 1L B O CPU {EH, (B2 A2 1M B 45 7T LAJC 2% 1 B BE aX A
o BAMFERIERAR NN LESB— B KR EH CPURK, EFBERLTH—
LRSS E CHIN R TS, LREEESSHT T —RILERE, mM4—1
LI T Thread KHIFHATTIE yield i, RAEGRLERER B S HA KA itk
BEAZERESEOAEMER T, KRR R ESRIER T LT T —RINELERE.

BT yield TTER, HATLRESLLE CPU AN, RFLATHERS, &
PRI B8 S MR TE B 26 BB LT IR N — DMRFR IR e P 2R, SR TR R E 2
NIRILE H CPU BIFRASRARRIREL CPU HATAL . R 2 — MBIl RANIRXT yield J7 ik AT AR -

public class YieldTest implements Runnable {

YieldTest () {

/ /RSt B Bh AR
Thread t = new Thread(this);
t.staet();
}

public void run() {

for (int 1 = 0y 4 < B5; i++) {
// % i=08F ik HCPUBUATAR, A FBFIE K, #A7F—3AKE
if ((1 % 5) == 0) {
System.out.println (Thread.currentThread() + "yield cpu...");

/) S EAZIE B CPUBITAL, AR B, HAT T —3AA
// Thread.yield();
}
}

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

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

new YieldTest();
new YieldTest ();

A AR i b P 3 BB JaE 4 1A
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new YieldTest () ;

SRR SIS

<terminated> YieldTest [Java Application) /Library/Java/Je ualMacnines/jak1.8.0_101.jak/Gontents/Home/bin/jave
Thread[Thread-0,5,main]yield cpu...

Thread[Thread-0,5,main] is over

Thread[Thread-1,5,main]yield cpu...

Thread[Thread-1,5,main] is over

Thread[Thread-2,5,main]yield cpu...

Fhread[Thread-Z,S,main] is over

W EARREIF IR T =R, BRI TR 8, HORAE for fEF AT 5 KT EN,
BATZ WG, LRSS RZEHIIRERZ M. T Thread.yield) FRHEHIIT, SRWT.

<terminated> YieldTest [Java Application] /Library/Java/JavaVirtualMachines/jdk1.8,0_101.jdk/Contents/Home/bin/java
Thread[Thread-8,5,main]yield cpu...
Thread[Thread-2,5,main]yield cpu...
Thread[Thread-1,5,main]yield cpu...
Thread[Thread-8,5,main] is over
Thread[Thread-2,5,main] is over
Thread[Thread-1,5,main] is over
MEEF AT AT, Thread.yield() HEAEM T, =AML HITE i=0 B A T Thread.yield()
T, TUEAEEECHMITRMHREE—R, FARETE—7EUiEELE T

CPU $ATHL &

— AR XA 7, AR A ECE MR XA TR B A B B I T & 5
G FEUN R, HAER T RIS B0 H A&, JETHEJHE java.util.concurrent.
locks £ BT )8l I & B A AE

B4 sleep 5 yield TIEM X ATE T, HEAE I sleep 77 1R 1 FH 42 & 4 BH 28 £
fofe e IR (8], 7EIXHAR KRR SRS R A IZEE. MR yield iR, LERZ
it E SRR, R A IHERR, MELT MRS, LBERESR T —XKIHE
I 5L P RE R BT B2 BT R AT .

1.7 ZRIEHHT

Java AR T T R —FhARAE A PMERE K, B W E AR P TR S A REEEL

A R M FH i A it 25 ST A6
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IEZERRRIIAT, TR W R FEARIE T Wtk ZS B AT kb2
® void interrupt() V5 : FUTLRFE, Blan, MLFE A BITHT, ZLFE B WLLUAHLRE A
H interrupt() 77iERZELLFE A FIFHWIFREN true FILEIIRE], R EFREZ R
BirE, L2 A LFRFBREHRTE, ESUSHETHIIT. WRELEARAAAT
wait RF KL, join FVEBLE sleep AT PHE R, XREELTE B A HLE
A | interrupt() 7775, 212 A STEV AIX L7 vk 7 il Y InterruptedException 5

IR [E .
® boolean isInterrupted() 75¥& : £l L AT KAZ R B AW, R ZEE true, HMIR
[F] false,

public boolean isInterrupted() {
/ /i false, SLARFHR PHARE
return isInterrupted(false);

}

* boolean interrupted() 77¥% : f il M AT LR R BB P W, a0 RZIRE true, B NIR
[F] false. & isInterrupted A~ [F (2, %7 VEWIR KIS AT LR iy, W &K
TR &, I HAZJTVER static 773k, A LA Thread KEHERA. ASNTH
ARG AT LA%NIE, 7E interrupted() PAERAZ 3R EX 24 A7 1 A 2672 B = Wi bs 00 A 2 18 A
interrupted() 77 % FSEFI X S 10 Wi bR & .

public static boolean interrupted() {
/ R AR &

return currentThread() .isInterrupted (true);

}
THE MR Interrupted YUHER 2 MG, ARSA0T .

public void run() {
try{

/[ EARR At
while (!Thread.currentThread() .isInterrupted() && more work to do) {
// do more work;
}
}catch (InterruptedException e) {
// thread was interrupted during sleep or wait
}
finally({
// cleanup, if required

A AR i b P 3 BB JaE 4 1A
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TR —MRYE TR S A AR 2 B &R 7.

public static void main(String[] args) throws InterruptedException {
Thread thread = new Thread(new Runnable () {

@Override
public void run() {

/ /e R 5 AT RAZAL o i MR kPR

while (!Thread.currentThread().isInterrupted())

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

1)

/] BT L&A
thread.start () ;

/] EEARKRIRLs, VMR P ETATIET A2 E
Thread.sleep (1000) ;

Al %
System.out.println("main thread interrupt thread");
thread.interrupt () ;

/1 FHFTFERPIT R
thread.join();
System.out.println("main is over");

HHERNT .

<terminated> MyThread [Java Application] /Library/Java/JavaVirtualMachines/jdk1.8.0_101.jdk/Contents/Home/bin/java

Thread[Thread-0,5,main] hello
main thread interrupt thread
Thread[Thread-@,5,main] hello
main is over

TR EARRE Y, FLRFR thread MBI A T X AT L F2 b Wi BRI 2 BB HPEFF, F 4k
FETEIRAR 1s JE YA thread ) interrupt() A& E T IR, Bl AR thread IRt T &3 .

ASCAE AR i b P 3 BB 38 4 1A
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THBERE —FEL. BRENT SR/ — LR E XM Rk, —M&2 A sleep
BRI, wait RIIBREEE join() BRI ZE R AT L. hin—NEFREA T Thread.
sleep(3000), FR4AALIESHIAZE, HI3s FASMNHLERSTREGRES. HEHFH
REFE 3s WA CH 2, MR —EEH 3s JEHIREG IR E, XBEa LA %4
FEM interrupt() 777k, 3 sleep 777 InterruptedException 57 % MR B, ZR 2K B 3
ERE. TEHE—IHIT.

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

Thread threadOne = new Thread(new Runnable () {
public void run() {

try A
System.out.println("threadOne begin sleep for 2000 seconds");
Thread.sleep (2000000) ;
System.out.println("threadOne awaking");

} catch (InterruptedException e) {

System.out.println("threadOne is interrupted while sleeping");

return;

System.out.println ("threadOne-leaving normally");

¥)i

/] BHEAR
threadOne.start () ;

/] HARTF RARBENARIRAIK S
Thread.sleep(1000);

/ /3T T RAREIRIR, kT &AM sleep BiAE

threadOne.interrupt () ;

/| E T RARPST R

threadOne.join() ;

System.out.println("main thread is over");

AR Ml e s S it 2 2] AT
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B A R

<terminated> Sleep ptTest [Java Application] /Library/Java/JavaVirtualMachines/jdk?.8.0_101.jdk/Contents/Home/bin/java
threadOne begin sleep for 2000 seconds

threadOne is interrupted while sleeping

main thread is over

fEtn EARESH, threadOne 2R FEARHR T 2000s, 7E IE# 155 T %L A2 7 Z& 5 2000s 5
F iR, {H 2 AE L A threadOne.interrupt() 77937 T %KL HKIR, Z4&FEe
72 sleep 74 H InterruptedException 5% 5 &[] o

N E —AMI R T % interrupted() 5 isInterrupted() J7E IR Z Ak o

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

Thread threadOne = new Thread (new Runnable () {
public void run() {

for(;i){

}) i

/] BEEAE
threadOne.start () ;

//EE P EARE

threadOne. interrupt () ;

[/ RIP Wi AR &
System.out.println("isInterrupted:" + threadOne.isInterrupted());

[/ RBPHAREHER

System.out.println("isInterrupted:" + threadOne.interrupted()):;

/IR P EAREFER

System.out.println("isInterrupted:" + Thread.interrupted()):;

/1 RBF BiARE
System.out.println("isInterrupted:" + threadOne.isInterrupted());

threadOne.join() ;
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System.out.println("main thread is over");

MR,

<terminated> SleeplnterruptTest2 [Java Application] /Library/Java/JavaVirtuaiMachines/|dk1.8.0_101.jdk/Contents/Home/bin/java

isInterrupted:true

isInterrupted: false

isInterrupted: false

isInterrupted:true

FE—ATHH true XN REKRZA AT AR R, (HR T =17 9{T2 false. false. true W,

APi1%SZ true false. false "5? QISR VRAXANEER, 15 B ARSI PIA™ oG B X 5038 R A
Kig#E. EEIAINB T 1E interrupted() FVEN 2 RBUCLRTAZ R P HORES, XEBA
W H T threadOne [ interrupted() 777%, 1HEIRENAI 2 ELRN FWibrE, FHATELER
L HT 2. threadOne.interrupted() A1 Thread.interrupted() 75 ¥ fI/E F &2 —FERT,  H BUELZ

SRICURTZRFRRR T WRE . B EIsF AT .

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

Thread threadOne = new Thread(new Runnable () {
public void run() {

[/ PEARE A trueit &R AR, FELFRPEHFEE
while (!Thread.currentThread() .interrupted()) {

System.out.println("threadOne isInterrupted:" + Thread.currentThread() .
isInterrupted());
}
}) i

/] RBHEIL
threadOne.start () ;

/1 EEFEARE

threadOne.interrupt () ;

threadOne.join() ;
System.out.println("main thread is over");
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S RAT

<terminated> SleepinterruptTest2 [Java Application] /Library/Java/JavaVirtuaiMachines/jdk1.8.0_101 Jdk/Contents/Home/bin/java
threadOne isInterrupted:false
main thread is over

g Rl 41, A interrupted() 77i% 5 HWbR EIERR T -

1.8 EFELRE LT X%

FELEBERET, KRN —KH KT CPUAME, TEA CPU F—rZI R gt —4
SRR, VTR PR 2 AR RERIN TH, CPU BRI BCRA T I8 4
g, thatRe /N LRSI — A, REERER W GH CPU HATIES . X5l
LARE A B8 7 5, S T 4RSIk CPU b HABLRRE S H, X2 LT 3ei#,
MERTLRR R LN XU E) T HAb LR RAE — A, ik CPU MRS T ke
FECEA CPU NUTHIE B CZATSTRIMRE T 7 Fr AFE V)RR £ F SO & Z R A7
AT PAT I, B FHRSAT I ARYE (RAE BT B2 15 BREHAT I .

SRR LI HLA - HETZFER) CPU I I8 7 58 A TR ARSI, ATz
PIHABLFL TR

1.9 ZKIEIEHI

1.91 HARLIELH

FEBUR AR P B A LA B AR FE DT S A o, R4 38 BRUR T 8 B AR SR R LR
TSN ERPER T, XELREE - EMEERFTEEELEET L, Wl 1-2 fir.
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EE 129, &EACLFE TRE?2 ERNEERERI 1, &EBCKFHT
TR 1, ERE SR RIE TR 2, B LAFR 1 FIZRAE 2 shIR oAl B AF X 7 A RFR 1T IR,
TN T IEBURE .

AR A SF=HETCEE? Fd BAE RG AR SOZ A ENIE, SO = A 2 4%
T IOAN KA

o HF&M : AN OERIMBIM FEATHE MM, BZEEERN R B—A4 2%
TR IR R AR RIRBOZ R IR, WHERE R RESRs, EESE R
TR TR % TR -

o ERHFAEZM: B—NLECEFETEL—TEE, EXRE THMEIREX,
B IR g AR TR 5, ATULMATRE S HEE, EHEMNRNFARERE T
REZENE Rl

o RATRIZF4M AR BN TIRE A OFH S i HihsfEn s, REF
fEH CfF e G A B SR BOZ B

o ERERAM  IRIEREICHINT, LDREFE-NEE—FENIALE, WEEES
{TO, T1, T2, -, Tn} FH TO EEZFR—DTI SHKBEIE, T1 EESRF T2 &
FARIBEIR, - Tn IEFESFFRF O TO o5 B

N — M TR U B R AR

public class DeadLockTest2 {

/] RIEFTR

private static Object resourceA new Object();

private static Object resourceB new Object();

public static void main(String[] args) {

// RIELAEA
Thread threadA = new Thread(new Runnable() {
public void run() {
synchronized (resourcedA) {
System.out.println(Thread.currentThread() + " get ResourceA");

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



32 | JavaikRpiEz %

e.printStackTrace() ;

System.out.println(Thread.currentThread() + "waiting get sourceB");

synchronized (resourceB) {
System.out.println (Thread.currentThread() + "get esourceB");

1)

// #ELAEB
Thread threadB = new Thread(new Runnable() {
public void run() {
synchronized (resourceB) {
System.out.println(Thread.currentThread() + " get ResourceB");

try {
Thread.sleep (1000) ;

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

System.out.println (Thread.currentThread () + "waiting get esourceA");

synchronized (resourced) {
System.out.println (Thread.currentThread() + "get ResourceA");

}i
1)

/] RBHEAR
threadA.start () ;
threadB.start () ;

Has R

DeadL.ockTest [Java Application] /Library/Java/JavaVirtuaiMachines/jdk1.8.0.101.jdk/Contents/Home/bin/java
Thread[Thread-8,5,main] get ResourceA

Thread[Thread-1,5,main] get ResourceB

Thread[Thread-0,5,main]waiting get ResourceB
Thread[Thread-1,5,main]waiting get ResourceA
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THAHARBSFILE R : Thread-0 ZZF2 A, Thread-1 ££kF2 B, RiFE LI THA
B, HEIETHANLE. MNaBERTUE, LB RERLAE THLE A, B
CPU HIRTHCL T 2672 A, ZF2E A {1 synchronized(resourceA) 7775 3KHXE] T resourceA
AR A8, SR sleep BREIRER 1s, KHR 1s A T RIEZFE A 7E3RE resourceB %
R ATLEZEFE B 46 /5 2 CPU, IREXE| %R resourceB L8, ZFE A i sleep /7SR
22 B 2147 synchronized(resourceB) 777k, 1XERLFE B FKHLF] T resourceB XJ R 1M
LAV IR, ARG R sleep BREUIRAR 1s. 4 17, B TiX BZRFE A SREUF] T resourceA ¥
IR, 272 B ZRHLE] T resourceB TEii. ZFE A IRHRSE W 5 < 4 EIZKEL resourceB B, 1M
resourceB FEURMEZEFE B FTHEA, FTUAZFE A SPPHZE M SR, M RN 2672 B ARKIREE 5
24 FI3REN resourceA BRI, T resourceA WIH CABLLTE A ¥, FTLALTE A FIZLHEB
BN T A LSRR PPIRES, At =2 T 208, R TR R A 52 e 2 FEBH A DU AN 284411

56, resourceA il resourceB # A2 HF IR, ZZFE A ¥ A synchronized(resourceA)
J7 3R HUE resource A b 1) I P28 B HORE AT, 472 B 1M A synchronized(resourceA) 77
HEEVIRBUZ TS IHZE, RALE A 3Rz, 272 B A ge3kE, Xl TR
NN

&2 A 1 St it synchronized(resourceA) 77 1% 3K HY F| resourceA b it 15 H1L #% 81 %% U,
Y8 J5 81T synchronized(resourceB) 77 VA5 47 3R X resourceB _F A IS AL 2R B TR UR, IXBIAIRR T
TH SR IR R A

42 A TESRI resourceA EHIIMMLAS BN BEIR)G, ZRIFEASWELIE B #HFE, RAL
2 A B O EFBI resourceA FIFHT, EA LWL TIRHKFFA R, XK T BRI
CIE RS Lo

2 FE A FFH objectA BEYEIHEFF IR objectB BL YR, TWIZkFE B £FH objectB %I 4
¥ objectA BIUR, XM T IABEERKAMF. FTUAZRAE A FIZRFE B B\ T 2EB0IRTE

1.9.2  JN{r[iEE 50 2 F2 L $

ZRERE AU, R BB R D — A IE U A FEAR AR T, (BRI R RS
I ROZHARHNIE, AT R A E R I FR B S5 4 2 12 7T AR 11

1 PRAE A B JiR B HL SN R SR IR BB A AR KSR B, P R U R O O A R U ek AT
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DLBEGRTEAN, T4 H 4 REERIEE R ? A1 LR B AR 34T I F ek,

// BIELAEB
Thread threadB = new Thread (new Runnable () {
public void run() {
synchronized (resourced) {
System.out.println (Thread.currentThread() + " get ResourceB");

try {
Thread.sleep (1000) ;

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

}

System.out.println(Thread.currentThread() + "waiting get ResourceA");
synchronized (resourceB) ({
System.out.println(Thread.currentThread() + "get ResourceA");

MR,

<terminated> DeadLockTest2 [Java Application] /Library/Java/JavaVirtualMachines/jdk 1.8.0.101.jdk/Contents/Home/bin/java
Thread[Thread-0,5,main] get ResourceA

Thread[Thread-@,5,main]waiting get ResourceB

Thread[Thread-@,5,main]get ResourceB

Thread[Thread-1,5,main] get ResourceB

Thread[Thread-1,5,main]waiting get ResourceA

Thread{Thread-l,S,main]get ResourceA

i EARSAEFE AR B IR BB YR A AE LR AR A R 3R EXBE IR L DR FF— B,
SKE S BCE PSSR, RINAKTE A TE B AR E B 1, 2, 3, .., ni, XEE
BEATHEFR, 2008 A TR B RATEIREL 7 3R n-1 W4 B R 3RAUB IR 7o

BATAT LATE B4 i — R AT SR E 7 o e e SR8, o TR, Rt
A F1£ 8 B RN 44T ] T synchronized (resourceA), R —NZFE Al LAFKEL F| resourceA
Fr s e, BRALiE AKWE| T, MLALIEBHSHHAEMAHZIKWEE B,
25 T2 A SRILE resourceA [ I WL 2% 4 J5 2 25 B 1 resourceB YIS ML A BIBTUR, X IRETE
A T LLSREREI, 2272 A FREXE resourceB i H-ff F /5 2 T8t B U resourceB HIFFH
SR G BRSO resourceA HIFFE , B resourceA J52RFE B A4 &4 M H ZE RS ABIE IR
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Pt CABE IR A PRI 1 BRI RIS A AR S A 2 1, DRI Rl S 1 ZE 4K

1.10 FHPEESHRPL%E

Java LR NPIZE, 2 5N daemon ZRFE (FHLRFE) A user 72 (FH P ZRFE).
7E JVM JE 3h B 2 F main BR%, main BBFAERNLEH 2 —MNHP&RE, HLE IVM
WESEIR & B 3 T I 2 P e, thinbidk Bk &fE. AasFH LB P &EE AKX
R? XAz —RY¥EE—NIEFPRELEERN, IVMSIEHBY, MAELTWESHE
PR, MR N TIEREETERHAASTWIVM FBH. S4eE, REF—1TH
PR AR, EEENT IVM iASIEH .

I ATE Java H A B 3 — AN P4 R FE 2 ARSI R .

public static void main(String[] args) {

Thread daemonThread = new Thread(new Runnable() {
public void run() {

}
)i

//RBEAFEAR
daemonThread.setDaemon (true) ;

daemonThread.start () ;

}
HE 5 BT daemon ZEN true B AJ .

N E R P AR S AR X . BRE T .
public static void main(String[] args) {

Thread thread = new Thread(new Runnable() {
public void run() {
for (;:){}
}
)i

/! BT &AE
thread.start () ;
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System.out.print ("main thread is over");

}
AR .

@
testDaemonThread [Java Application] /Library/Java/davaVirtualMachines/idk1.8.0_101 jdk/Contents/Home/bin/java (20178 f28H T4 10:05:43)
main thread is over]

i EAHAEFE main ZRFEFEIEE T — thread £6F2, 7E thread Z6FE B 1H 2 — N TCIR1EIR
MIBTRIBHEERE, man ZECEBITERT, BaIVM #IFECALIEH TE? £ IDE
A AR A EM G RyB, IVM R RARE . 54, 7€ mac EHAT jps &%
HInTER.

RANERY T HREREE NG, FTEAECEITUSSEFEN, Witk FERENER
JABAFHAZ LR, XA TER P LREEAAENELT IVM #REHFASL 1L,
AFATAE LT thread IR E AT LIEE, BRETEESAMNAER .

//RE AT EAR

thread.setDaemon (true) ;

[/ BETF LA

thread.start () ;

A RWT

<terminated> testDaemonThread [Java Application] /Library/Java/JavaVirtuaiMachines/|dk1.8.0_101 jdk/Contents/Home/bin/java (201749 H28H T4 10:%:
main thread is over

RGN ERERERNTIFERE, PITENREERER, VM #8284 1ET,
AT ps -eaf |grep java WEARE] JIVM #HFE T . 7EX/MEIFF, main BRI 5 ME— 1 FH 28
T2, thread KRR T LAE, 2 main RRIBITE R, VM KIATCERAHLRT
e VM 2. BT IX B LRERAT RS 2 — DM, WU TR
AR AFER P&, EEEFEEEIITESZHTILIE, N IVM A5 45E
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BATSEEM SR IVM 12

main ZKFEIBITA NG, IVM 2 H 3l 3 31— A1 {E DestroyJavaVM 2672, ZL4fE4
ST AP SRR ARG 41 JVM 2. @ & 80 TVM ARG SRIE B X AN 4518

BE JVM RS, Gets kB, m& <A % JavaMain X4~ C %]

int JNICALL
JavaMain (void * _args)

{

/ /AT Tava P maindd
(*env) ->CallStaticVoidMethod (env, mainClass, mainID, mainArgs);

//main& #8914
ret = (*env)->ExceptionOccurred(env) == NULL ? 0 : 1;

[/ FERFFAEFIFEARLER, REH%KIVMitE
LEAVE () ;

LEAVE /& CiEE BHM—NZEEX, BfEE XWT,

#define LEAVE () \

do { \
if ((*vm)->DetachCurrentThread(vm) != JNI OK) { \
JLI_ReportErrorMessage (JVM_ERROR2); \
ret = 1; \
}A

if (JNI_TRUE) { \
(*vm) ->DestroyJavaVM (vm) ; \
return ret; \
} A
} while (JNI_FALSE)

S E R 2 08— 444 DestroyJavaVM [IZ6FE, SKEERFFTAE F P R4 .

£ Tomcat [ NIO 55 3 NioEndpoint H £ JF 3 — 42 2 LR AR R 8 2 H P AU IE 218 3K,
PA S —2H A B AR 11 0 BAR AL B R B K, IRAXBELIREH FABEERTFILER? T
111 — T NioEndpoint [¥] startInternal J77%.

public void startInternal() throws Exception ({

if (!running) {
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running = true;
paused = false;

[/ R AR
pollers = new Poller[getPollerThreadCount()];
for (int i=0; i<pollers.length; i++) {
pollers[i] = new Poller();
Thread pollerThread = new Thread(pollers[i], getName() +

"-ClientPoller-"+i);
pollerThread.setPriority(threadPriority);
pollerThread.setDaemon (true);// B AT LS
pollerThread.start () ;

}
/] BEh T LA
startAcceptorThreads () ;

protected final void startAcceptorThreads() {
int count = getAcceptorThreadCount () ;
acceptors = new Acceptor[count];

for (int i = 0; i < count; i++) {
acceptors[i] = createAcceptor();
String threadName = getName () + "-Acceptor-" + i;
acceptors[i].setThreadName (threadName) ;
Thread t = new Thread(acceptors[i], threadName);
t.setPriority (getAcceptorThreadPriority());
t.setDaemon (getDaemon ()) ; //EZERFE ATV EE, KIAATHFEE
t.start();

private boolean daemon = true;
public void setDaemon (boolean b) { daemon = b; }
public boolean getDaemon () { return daemon; }

i EARRE d, FERRINENT, BRRENLHLEREBRTFIELE XBEREY
tomcat Y% shutdown 4 J& 3 H %A HALH P LIEFERIEM T tomeat 2SS FIHTS,
MASERF TR TR 52 HRTIE K
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BE MR HRBETILELS NG IVM RS &R, AR BEIEN T L
HEERFIRLE, WREFEEILRLERETERERETIE, STEBEREHL
JVM #REEE R, AUk F &R E A &g

1.11 ThreadLocal

ZHEVI R — N ERENEFNE S HIAH R, FREZNRERTEN—A
HEBEHITEANN . ATRIELEERE, —REAEEHRIEETENFEHITELH
R, 13 fim.

0 M — AR e, Xt EEAENSE — N TR, XERMETHERER
FiH. AFEA P72 LU, HE—NREE, FAEIER KTV 7 s
Vi 1A )2 H SR TR AS & B ? ST ThreadLocal i AT AMIX 42 1%, E 4R ThreadLocal 3
AR T XA 1) R LAY o

B1-3

ThreadLocal /2 JDK BT, EfRM T LBEAMAE, HHLWREEET —1
ThreadLocal 25, AV HENZENBNMAREHARINREN —MEABEIE. 42
PNEERIEXANREN, KRRIENEE AN RERE, Wmls T REz 40
A, Bl —> ThreadLocal ZZ & )5, ML H < Bl — ML BB A AN, nE 1-4
FR .
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.

B1-4

1.11.1 ThreadLocal {& 7=l

AANH T ThreadLocal. AGIIFE T WANLAE, EREEANLIEATERE T A
AT EKME, )5 print B ECETEN LRI A MR R AE. WRITEERA 7 A &1

remove /775, MSHHBRAM N7 Z28E, RIBamTF.

public class ThreadLocalTest {

// (1) print Fk

static void print (String str) {
//1.1 ATEP HRTEAZ R A H P localvariable B Z ML
System.out.println(str + ":" +localVariable.get()):;
//1.2 FREMERARAZ T localvariableX &
//localVariable.remove () ;

}
//(2) Al#ThreadlLocal %

static ThreadLocal<String> localVariable = new ThreadLocal<>();

public static void main(String[] args) {

//(3) Al#E%AZone
Thread threadOne = new Thread(new Runnable() {

public void run() {
//3.1 XELAEOne P A E Flocalvariabledifid
localVariable.set ("threadOne local variable");
//3.2 ARATER &AL
print ("threadOne") ;
//3.3 ITHAREEM

System.out.println ("threadOne remove after" + ":" +localVariable.get());
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//(4) BlELAEwo
Thread threadTwo = new Thread(new Runnable() {
public void run() {

//4.1 XBEEBETwoP AT FlocalVariabletfi
localVariable.set ("threadTwo local variable");
//4.2 ARITR R
print ("threadTwo") ;
//4.3 AT AT S

System.out.println ("threadTwo remove after" + ":" +localVariable.get()):

1)

//(5) BHEAE
threadOne.start () ;
threadTwo.start () ;

}
BITERWT.

threadOne:threadOne local variable
threadTwo:threadTwo local variable
threadOne remove after:threadOne local variable
threadTwo remove after:threadTwo local variable

B (2) 68 T — ThreadLocal &L & .

R (3) F1 (4) 5l T 26F2 One F1 Two.

RBG (5) Bsh TR &R

72 One F [1ARAY 3.1 181 set LW E T localVariable fI{E, X H L E K& LR
One At A7 HI—NEIA, XAEIALTE Two YA T . AR 3.2 A T print
BRA, ARAD 1.1 385 get BRAIREN T M ATZRAE (ZRFE One) &ML FFH localVariable f1E .

T2 Two MIPAT LT ZEFE One.

IR 1.2 (R R, BIRiEIT, BITERWT.

threadOne:threadOne local variable
threadOne remove after:null
threadTwo:threadTwo local variable
threadTwo remove after:null

AR Ml e s S it 2 2] AT
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1.11.2 ThreadlLocal HySEIREIE
B J%F —F ThreadLocal #HERIZKEI LM, WHE 1-5 Fias.

ThreadLocal<T> ThreadLocalMap

+set(value: T): void
#getMap(t: Thread): ThreadLocalMap
#icreateMap(t: Thread, firstValue: T): void

+get(: T
Thread

-setinitialValue(): T

+remove(): void
#ithreadLocals: ThreadLocalMap
#inheritableThreadLocals: ThreadLocalMap

B®1-5

HiZ B "] %1, Thread 28+ —> threadLocals F1—* inheritableThreadLocals, ‘& 1/1#B
#& ThreadLocalMap 5 45 &, 1fi ThreadLocalMap #&—/™ % #ll4k i) Hashmap. 7EZRINTE
T, BANEEFRXHANLREER null, KA HFTLIESE — IR ThreadLocal i set B{
H get HIEN A SAIEEAN]. HELEANERENAR &R &7 LE ThreadLocal S5 BT,
T A& A7 TAE T R FE ) threadLocals 22 & L. &1, ThreadLocal Z88Y 1) A AR & 17
TAE B AR AR A A7 8] . ThreadLocal /e — M THEF, BB set J7¥E4E value [
N2 (1) threadLocals BT H A7 R K, MIHHALE A EM get 77iER, BMALH
£R T2 1) threadLocals A8 & BTG HEHRMAH . R IFHLRE -BEAL L, BaXAAH
AR L — B HLFER threadLocals 28 & B, AT DL AN TR Z A3 FH A Hh A &I AT DA
if 14 78 F ThreadLocal 28 & ¥ remove J7 1%, A\ 2 T A2 1) threadLocals B M FR iZ A A2 & .
A 4h, Thread BLTH [ threadLocals A1 # ¥ 1124 map 4544 ? 1R B &2 R RN FE AT LASS
%% /)™ ThreadLocal ZF & .

“F T &7 B 43 M7 ThreadLocal [f] set. get & remove 77 VA SEHIZ 4 .
1. void set(T value)

public void set (T value) {

AR M i Az it 2 ST A6



AP R b FH 3 A 3 2 2 A

B1E HRERERRER | 43

// (1) KB EATEA

Thread t = Thread.currentThread() ;

/1 (2) ¥ E B EAkey, FERIMTEHEETE, KIWEE

ThreadLocalMap map = getMap(t);

if (map != null)
map.set (this, value);

else

/7 (3) H— KPR E S AT X AZ 2 49 HashMap
createMap (t, value);

}

RS (1) ERIRBOHH LR, AR5 H Z0T L EE NS EOHH getMap(t) 77 2%,
getMap(Thread t) [IACRS 0T .

ThreadLocalMap getMap (Thread t) {
return t.threadLocals;

}
A LLEE, getMap(t) 1E A &KL 2 B 128 & threadLocals, threadlocal 2% &
R TREN KRR E .

W getMap(t) FIIR BEHEAAZ, NI value {5 1% & F threadLocals H1, R 2 26l
AR B H N S AT FE I N 7728 & threadLocals H . threadLocals #& — > HashMap 254, H
' key Ht/2 24 AT ThreadLocal HJSLIXT R 51 H, value f&ilid set 772 & #AIME .

U R getMap(t) 3% [B] 25 {8 U 5 B 2 28 — VRO A set 7 vk, IX B A R 24 AT R AR 10
threadLocals ZF . FIHI>KE createMap(t, value) {14 .

void createMap (Thread t, T firstValue) ({
t.threadLocals = new ThreadLocalMap (this, firstValue);
) i

E A MR 2R threadLocals 28 & .
2. T get()

public T get() {
//(4) KB EATEAR
Thread t = Thread.currentThread() ;
// (5) RILE AT & A28 threadlocalsE &
ThreadLocalMap map = getMap (t);
//(6)4nRthreadLocals R Anull, Wik Estm AdE Fa9{d
if (map != null) {

AR M e s S it 2 2] AT
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ThreadLocalMap.Entry e = map.getEntry(this);
if (e != null) {

@SuppressWarnings ("unchecked")

T result = (T)e.value;

return result;

}
// (7) threadLocals# E N #4454k L AT & A28 threadLocals i i &
return setInitialValue();

}

RAG (4) EHFRIHEATRFELE], R YATZFER threadLocals 22 AN null, N EH
BIR B M AT R ARG A AR &2, BHATARID (7) #H4T7PI4E40. setInitial Value() 1%
BT

private T setInitialvalue() {

// (8) #1454 Anull

T value = initialValue();

Thread t = Thread.currentThread() ;

ThreadLocalMap map = getMap(t);

//(9) ke Rk BT L M threadlocalsE TR AT

if (map != null)
map.set (this, value);

else

//(10) 4R B AT &2 threadlocalsE T AR
createMap (t, value);

return value;

}

protected T initialvalue() {
return null;

}
R HFTLLFE ) threadLocals BEA AT, MK E YILEMN AT EME R ull, F
W FH createMap 7% B 2 M4BT FEH] createMap Z & .

3. void remove()

public void remove () {
ThreadLocalMap m = getMap (Thread.currentThread()):;
if (m != null)
m.remove (this) ;

A AR b 3 B AE JaE 4 1A
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bk EARIE TR, WS Y AT RN threadLocals ZZ A ANES, MM 4RTZ&FEH I8 E
ThreadLocal S5 1) A< Hh AR &

S W 1-6 FoR, TEREANZRFE A AR — AN 4 A threadLocals PR A AE &, %4
=288 HashMap, HF key NERATE X ThreadLocal A8 & 1] this 5|, value N A3,
AIUEH set Tk EI{HE . A%fimﬁiﬁﬁiﬁﬁﬁlﬁfﬁﬁ H L) N 4748 & threadLocals 7,
WEARMFERRE —EANHET, BAREARAS &S —EHAFIE, U RESEmRANFREL, K
Bl 58 B8 )5 B0 45 ] ThreadLocal ) remove ﬁ?ﬁiﬁﬂﬁﬁﬁﬂ\?’éﬁéﬁ ] threadLocals 71 [ 4
AR . 7 R EE R R JUC 0 B Y ThreadLocalRandom, Mt /2 & 4 ThreadLocal [
BARSCILR, JE e B

String?

Threadlocal

B1-6

1.11.3 ThreadlLocal 37 4k & M
HIRE AT

public class TestThreadLocal {

RSSO 2% 3% 5
public static ThreadLocal<String> threadLocal = new ThreadLocal<String>();
public static void main(String[] args) ({

AR M e s S it 2 2] AT
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//(2) REEGERETF

threadlocal.set ("hello world");

//(3) BEHFEAE

Thread thread = new Thread(new Runnable() {
public void run() {

//(4) FEBMBEETENA
System.out.println ("thread:" + threadLocal.get());

}
b
thread.start () ;

//(5) ELBMEEBRLEHM

System.out.println("main:" + threadLocal.get());

S RINT .

main:hello world
thread:null

WHLAE YL, 7 —> ThreadLocal BB KIEH R BH G, 7T A2 £ IKIA R
RIE LN A, XPZREFEINR, FREFLIE thread BT get 77 R L1772
N thread Z6F2, TMiX HiAH set HiL BLELENZ main 272, WHEEAFRMLRE, H
SRFLEFE VS A B IR [B] nulle IPAH WH IMNELLTERIZRE T M B LREFRIE? ZERER.

1.11.4 InheritableThreadLocal 2

N T R BT R A 9 B, InheritableThreadLocal M 3% i 4=« InheritableThreadLocal
4% 7K H ThreadLocal, HIR{E T — MR, B2 FLET LI M ERXLERE S X E A H
A5E, FIEFE — F InheritableThreadLocal A .

public class InheritableThreadLocal<T> extends ThreadLocal<T> ({
HE
protected T childValue(T parentValue) {

return parentValue;

/7 (2)

A AR A M i B AE e 4 A



AR Ml s i 2 BT
BE HRREREBEM | 47

ThreadLocalMap getMap (Thread t) {
return t.inheritableThreadLocals;

}
/7 (3)
void createMap (Thread t, T firstValue) ({
t.inheritableThreadlocals = new ThreadLocalMap (this, firstValue);

}

FH 40 b AX 8% AT %0, InheritableThreadLocal 4% 7K T ThreadLocal, #H E S T =/ 7
. BACRY (3) W I, InheritableThreadLocal 2 5 T createMap 77 %, P4 BLTE 2428
— R set 77 VAR, BIEE K2 M AT 282 1) inheritableThreadLocals 28 & ') SC 44l 1 A 5 /2
threadLocals. HIARAD (2) W&, i get 73R AT FE N H A0 map &R, 3REL
/& inheritableThreadLocals AN F 42 threadLocals.

%% LAl %01, 1E InheritableThreadLocal [ it 5t B, 748 & inheritableThreadLocals & 18 T

threadLocals.

THERMNAE - TFTESHIMRIE (1D 4T, LRI LEF A2 AT LAY A KL AR A
AT &, XEMAIE Thread I ULAL, FTHF Thread KHIER NG R L, RIBWT.

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

private void init (ThreadGroup g, Runnable target, String name,
long stackSize, AccessControlContext acc) {

/7 (4) KL AT & A2
Thread parent = currentThread() ;

//(5) %R AL LA inheritableThreadLocalsE &R #null
if (parent.inheritableThreadLocals != null)
//(6)ZEFLAE P inheritableThreadlocals X &
this.inheritableThreadLocals =
ThreadLocal.createInheritedMap (parent.inheritableThreadLocals) ;
this.stackSize = stackSize;
tid = nextThreadID();

o EACHSFE B R LRAE I, FEALIE B B T2 A A init 77k . ARG (4DZREL T M AT FEGX
B 248 main REPTERLTE, BARRLRE), RENRS (5) H main KEFIELTRE R

A M FH i Az it 2 2T A6
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[ 1 inheritableThreadLocals J& £ /& 75 24 null, #1713 ATJF T InheritableThreadLocal 2% [
get Fl set 7715 {E/2 inheritableThreadLocals, FfLAiX HL[f] inheritable ThreadLocal A5 & A
Hnull, FESHATRIS (6). FHFH —T createlnheritedMap XS .

static ThreadLocalMap createlnheritedMap (ThreadLocalMap parentMap) {
return new ThreadLocalMap (parentMap) ;
}

A BLF F|, 7E createlnheritedMap P #B ff A 52 £k #2 ) inheritableThreadLocals %%
=EEAMIERE & T — A #  ThreadLocalMap ZF &, REWMMES 7 FLEN
inheritableThreadLocals 25 & . [ #1175 & 7 ThreadLocalMap [ #4 i B8 5 P S # i 1 41
LHEF

private ThreadLocalMap (ThreadlLocalMap parentMap) {
Entry[] parentTable = parentMap.table;
int len = parentTable.length;
setThreshold (len) ;
table = new Entry[len];

for (int j = 0; j < len; j++) {
Entry e = parentTable[]j];
if (e != null) {
@SuppressWarnings ("unchecked")
ThreadLocal<Object> key = (ThreadLocal<Object>) e.get();
if (key != null) ({
/()RR EB T &
Object value = key.childValue (e.value);//i#&Ee.value
Entry ¢ = new Entry(key, value);

int h = key.threadlLocalHashCode & (len - 1);
while (table[h] !'= null)
h = nextIndex(h, len);
table[h] = c;
sizet++;

}
1E 1% 4 it BR E N B 3 A2 28 FE 1Y inheritableThreadLocals % 51 2% & [ {8 & il 2 Hr 19
ThreadLocalMap %f %+, HARAS (7) YA T InheritableThreadLocal ZE 5 5 AL (1),

H4E . InheritableThreadLocal 5@ B ECHS (2) A1 (3) iLAMABERFR T B4k

A M FH i Az it 2 2T A6
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£ 2 1) inheritableThreadLocals 28 & HL [, B4 LFETEIEIT InheritableThreadLocal 25 52 5]
) set BLE get LR B ER, B0 UATZEN inheritableThreadLocals & . %4
SRR FLRER, MIE RS LFEF inheritableThreadLocals 2% & 5B T (1) A #h 45 &
B — R AF B F 2R FE Y inheritableThreadLocals 28 & B 1H]

8 1.11.3 TR (D BECh

//(1) CIEEAELF
public static ThreadLocal<String> threadLocal = new InheritableThreadLocal<Stri
ng> () ;

BATERWT .

thread:hello world
main:hello world

A, BER DNFEBEEFRRBLELENET .

IATEA AFE LT 75 BT LA T LRI 22 1Y threadlocal 2 & ? 1§ ML 2%
(7, Hon¥2RF2 % B G 77N AE threadlocal BRI H A ERELR, Hbn—dia4FH
EHS—H id BB R BB IC R R k. ST FLRFE(H A AL L2 (1Y threadlocal 77
ERZMITR, OB AR LR, HFREEH 2B FEEF, BHEER
LR IIE— map (EASEUE RS F4E, (HRXEHNE T HRINAMEAHIB, B
FEIX L8155 T InheritableThreadLocal #1758 H 8 A F .



FR2E
& TR0 R R IR

21 HARZHIEFARE

HAREREIERMIATIMS, HRERE— N BR A ZAMMES RN E#ERIT, I
HEEEPATER, MIHAT R UTE AL 8] N ZAME S R EAT . FERAESSSRIPE—A
I ) B P9 RIS B AT S T — AN () B bl 2 AN SR (8] SRR A, B DA 3 R ) 2 ME 4512 5
ALE (8] 9 A — 58 IR E$0AT . 7E5 CPU IR AR ZAMES R FE R PAT I, X2 F A A
CPU [AIR R AT —MES . fEHE CPUNNKBEFRILZE N CPUM, H—MEFHH
CPU izf7ht, HAELSmawER, H5H CPU MESHMARRE, &1 CPU L4 H
AT 55 RAEFH, FTUATERE CPU IR 2 AR AR ZIEA KRB XM, HHERMMER L
T CYHE = RAIN T o

2-1 FoR NTERRAS CPU _RIBITHANNERRE, 48 A FIZAE B R IMAEA CPU #AT(E
SACFRE, HELRIEEAN AN EA CPU R#UT —METE LTRSS . HL4FE A HE
5 fE & AT 4 FE BRSO e, R ORAF M AT R A AT B0, ARV EIZL
£ B k5 CPU B1T1E%-
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B 2-2 fron A CPU IR E, £72 A MZkiE B % B H O CPU LIATAESS, BT
HIEMIATIETT.

®2-2

M2 &EMELE T, KRN EIEEZ T CPU AL Bl — AR £ AR JF
RMFEM AR L LIEHFTRE.

22 AMALEHRHITESEHEHLARE

Z ¥ CPU B HIBIRIT B T 4% CPU X £ R RE PR #1. £/ CPU EIREF
LR LMEH B ER CPU 1T, X T4 LT XU, EHEESNA RS M
ReflEM & E RS, HITABEEERIERAERER, RN AREREE
DIFR.

2.3 Java P& EL L0
RE|LREZERE, BAGREA2RELEZERE. NELERE, MEANZEERL
ANERFERT A B 2 NN R AR AR T LV 1% B YR .
LR N BER U2 NERIEFRNES — /N LRI BREEA RS, S35
HH B 2 B At AN ] T A 25 S ) A, i 2-3 B



52 | JavakRmiEz =

2-3

FEE 2-3 1, 2678 A MRS B ATUAFI BE XN FH L 2R E, MALBEZEN
AR E SR Z [ A KANE? BRARNRS MRELT TRIE, HE(TEET A
ZREH M ELE LS EE? ZERETEN, MRASANLERR LR,
MAXRBH, WAPASHFELREZEHE, RAELHEDS - NEBEBUSLEREN 4 217
LR ERE. RAMKNPZ TR, HE count A 52— MLERE,
SALAE T DI AT R, WRAEMFDEE, BTSRRI —t E—fR
fr =2 8AF, HLAT R S BOHECRER, TR,

t1 12 : ' 8 ' t4
GEA AATERcontlFIARE  BMAREcount il  BEEAT ,
|78 MAFEE B count{ B A £5 75 EMALEcount I BRERFENTF

B 241 count=0, 7E t1 B Z| 2 A 152HX count {H #| A #1248 & countA. JRJ5TE 2 B
Z3# 1 countA HIME N 1, [FIN28FE B 12 HX count fE 0 B A H A5 & countB, MEFT countB
fIE 0 (N countA HIMEEE A B EANE NI 1E 3 I ZILFE A 43 countA fHI{H 1
BANENT, BILREA —RKitHGEE, FNZIE B &Y CountB IEA 1. 7E t4 I %
LRFE B it countB IfEH 1 SANT, ZULFRE B —xit$isste. X B A% RN W%
R, BRI, NfTEREERE | AR 2 B ? X & k= | Lt
o AR AT SRR X A ) W 7 X R B AE AR VT ) L AR BN B TE S E L, 1R
Java R H WL {E B 558 ¥ synchronized AT R, TFTHESE BENA.

2.4 Java HEZET S RFR I A3

RRNFET WM, BNEEREEEZLRE T AL EA TR Java PN FEE, 4
K 2-4 Fi7R o
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2-4

Java WAFAERHIE, #r A MR B BIELE NS, DAREEHAZEN, SEEN
FREMEEEHIECHTESESREMUELENT, LEEEREREBENZACT
TENFERINE R, Java HERER — MRS, MAELREIHLRER TIENFR
HaWe? w&EHE 2-5.

Bl 2 — /N X% CPU REZEM, BMZA H CEH SRS E S, Hpmhlss
8 —HAFFRS RS, SRESITEREEZE. BMZHHF B O —RERF,
FEH LM B IEE — T CPU #IL M —REF. M4 Java WS BT TIEA
17, BIAROXE M L1 80 L2 ZA780#E CPU HIFF 1788
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B NERERERTZLEN, EEANENFEEHERER M IENSE, RE
X LAEAFF B B AT AL BE , AL 2E 58 5 K A B SR B A .

MABLETE A FILLFE B RN AF— LR, SMIHAE? BA MR 2-5
Fii7r CPU 484, fRRZAE A FIZAE B i HA R CPU /AT, FF H 4 AT# 4 Cache A%,
41X BT Cache FITFETE, HSSFBAFATNEE, BAF RS

o LA HAKBILEAL R X M{E, BT MY Cache #E A M, FrLlingE W
X A, Bk 0. A5 X=0 FIERFAIHRESF, KEABEIXKENI,
RIGHHE NP Cache, FHHRIFTBIENIF. LIE A BIETER, &R A FTEN
CPU %k Cache W13 77 BT A X FEHE 1.

* AIEBHRMXME, HE—REFEEWT, REE_RESF, _REGHTHT,
FrLLiR (Al X=1; 3K B —YIE2 EFER, FONXEEE AR X=1. Rk
£ BABE X HIMEN 2, 35 HAF BN L7 2 FTfERY—%% Cache FIFLE — 4% Cache H1,
RIGEHENFT X FER 2 ; B BRI,

o fE ARXRNFEBY X MME, FRIN —REFad, HH X=1, FiXH 55
HILT, BIHIZIE B DL X KMEBSUN T 2, AERE A SRIEEZ 1R? X
AL ER BN I8, Wl B 5EAMENLE A A0 I,

R4 n e fifp vk L S AR B N AF AN AT ILIR) R 2 {5 Java H Y volatile G875t 1T DAAE HLIX

ANEE, T HESA PR

2.5 Java HHJ synchronized <=

2.5.1 synchronized XEFNE

synchronized ¥/2 Java $& Bt 1) —Fh R FHEN BB, Java R XT RE AT LI E 41E
—ANFEHORMEH], XL Java N E R FE A SR BUREAR O AL, I /E A8t
L2 BAT AR ERE N synchronized ARG HR AT 2 H B3R B A 8, I I i Ho A 2R A2 17 ] 1%
[E5 AR R A P e . R NI AR 22 1IEF 1R tH R PR R EE o 7 % e
SEERIEEH AR T Z N BBURED wait RITENBBOZNES . AEBEHEB
WELRE Y — ARSI G, HAMKRR D AEFHZ AR S A ek BGZ 8t .
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Fi5h, BT Java PRILRER SRERFHIRELRE —— X NH, FTCLHMHEE -
FEnS, FTHEMNHPESTHRB NAZSPAT I ZERAE, KR IRFEI K4R1E, T synchronized [
il & T B E T3l

2.5.2 synchronized B TFIE X

RO 4R 7 LA 8 N A7 A A n) 8 2 B2 TR TAENAF S B0, T odkik
YHR synchronized ) — AN N A7 X, IX AN P A7 SO AT DU ok 5 248 B oy A7 T AL 4 ) 2t
H#E N synchronized B 1) N 1715 X & HETE synchronized H P {8 H 2 (19738 & MR FE R TAEN AT
HiE R, IXPFEFE synchronized B A A 311248 f 6 AN 2 AECRR I AR A7 Hh 3REL, T2
HEMNEANFF IR, iEH synchronized B ] 1715 X2 HETE synchronized B A X 3 AR
= B SR B E N A

S AR I BURVRE BB BT 3, 3R EUBIUE 20 2 BB N AR A R = I B R
AR, (R X S AT R AN L AT N, AR R A st A R B S 3t
EARBRFRENTT.

R AT DR e SL AR e N A 0] LVE A R4k, synchronized 28 % # FH R SE B 7 14 #4
BHMEEE, synchronized KT 4 5L FE I T U A7 SR LG FE R FEFT4H .

2.6 Java Y volatile <=

AR T AE B T AT PRI AR B A AR AT I I, (H R BURSRE,
NESHRERE LT XTI E . T A AT L AR, Java 52 T —FP 55K
IR, Wk volatile X8 T . IS8 -] LA IR 0T — /N A8 & 1 SE o KA 2k 5
ERTW. BRI volatile I, KAREES ANZ BN AU EZFAETFRSE
HoAbb Ty, T2 ORI A . HHAMARR RO AR, SN ENFERR
WURORTE, A A AT 22 1) TAE NAFH {E . volatile 1IN 4715 XA synchronized A
Ml AL, BARRUiEiE, HEFEB AT volatile LA #EN T Z4F2IB H synchronized
P8 GESANTAENFERERRERZ S N, 5 volatile 28 f B I B AH 4 T ik A [H]
P GRiBTAMA AR RE, N ENFRBUSCHED .

THE —AMMER volatile S8 7 i A 77 T WAL i B ) 7. an ARt =8
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value RELBEAZ LN, BEANXBEEAMEHEEMRDHERR.
public class ThreadNotSafelInteger {
private int value;
public int get() {
return value;
public void set (int value) {

this.value = value;
}
563k E 1§ synchronized J<8# 7 #k4T [F 175 3o
public class ThreadSafelnteger {

private int value;

public synchronized int get() {
return value;

public synchronized void set (int value) {
this.value = value;

}
SR I FefE FH volatile #EAT R .

public class ThreadSafeInteger ({
private volatile int value;
public int get () {

return value;

public void set (int value) {
this.value = value;
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7E3X B A# FH synchronized 1§ volatile & %EHT 1Y, #BffR T L ZAF & value B A IF AT
DA (] R, B AT 2 0 5 A R R e — N AR A get() 7735, Hofth i A8 S v bE 28,
[FI A LAR B O MR R R T4, XM SU7 A TRt TT . e
HRAFFHZERE, AoiEmErE LR XY

B FEAELE B 5 00 T B B AIT# 240 i, volatile BARIRAL T AT WAEGRIE, EHEAR
PRAESRAE 1 R 1
A —AEA A BHE A volatile SREEFIE?
* EAZEMEAMBZRERLRTEN. FAMRKBLEE, BEER—HHE—EA
ZHEAME, XEBREARE TR, 1 volatile ARIEE T .
° REAEMEREA M. FOVMBiA S CERIUE T AFFT M, XN TR EEAE
& 75 B volatile .

2.7 Java FRYEFIERIE

PRB IR PEERAE, RAGPIT — RIVRER, KRR A 2HIIT, BAEHANIIT,
AR PATH P — I (5L FE BT TH B — BRSSO S A, 25 +1, B,
XAMERERE—H—EHERE, MRARRIEX N TRERE TR, BanehilgdiEs
S MR LR Z 2N, FUAAREEIRIE ++value /&5 T HE#HRAE

public class ThreadNotSafeCount {
private Long value;

public Long getCount () {
return value;

}

public void inc() {
++value;
}
}

ffFH Javap -c i 2 EEILHMNIY, WTHR.

public void inc();
Code:
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aload 0
dup

getfield #2 // Field value:J
lconst 1

: ladd

7: putfield #2 // Field value:J
10: return

FHUEAT WL, fa B0 ++value BH 2. 5+ 6. 7 VB4R, A28 2 B2 IREUS AT value A
EHBMARTN, 555 DHEE 1A, 5 6 10 LRI T B AME AR I8 45 RN
BRI, 567 BNAERTT 25 RIS value L&, Kk, Java J 1 $ [ —A) ++value 1 # #Ht
RNICRERARFREFHT .

o U NP O

ARG A BEDRAE 2 MRAE I SR TR 2 B ] 52 10 77 VA 2 (8 synchronized 658
AT, BT .

public class ThreadSafeCount ({

private Long value;

public synchronized Long getCount () {
return value;

}

public synchronized void inc() {
++value;
}
}

{8 ] synchronized X8 B W 7] LASE I & fE 22, BIA R WAERM R 7, A
synchronized &M 58, AR A MU ALLFE S HZER, X EA getCount J77ER
EERE, ZNELERNRAASHFELERE M. HEIN T X8 ¥ synchronized /5, [
— A R G — N ERRERT LLA A, XEBARKEEK T IR, RFam, BEARR R
e, IAMA LR getCount 7775 [ synchronized 558 FHE? HSLRAGEERER, &
73X BB S synchronized R SEH value TN AZR] . FABEE BIFHLIINE? B RE
HER, TR A7 A5 FAERL2E CAS HESel i R 7 3 /E 2 AtomicLong /2
—MAREEHIERE

=)

E=
El

E

ASCPEA i b Y ae 58 3 2 20 A6
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2.8 Java thgy CAS ##1E

fE Java 1, BAFEFFRAE S ST -, BEMEAYHE N AEFRMTT, #5)
U NERRRR AR BB SR, X2 SRR LT SO U4 A0 SR
. Java 124t 7 EFH ZE B volatile X B 7R R ILE R B AT WAL ), XTE—ERE
YRR T BT SR A 1), {H 2 volatile R AEORIEIL AR B R AT WL, A REAR R —
H—EZRE TR . CAS Bl Compare and Swap, /& JDK $2 it ) 3F FH %€ [ 7 P #
fE, Bl RIE T R —EHr R AE R 7. JDK B Unsafe 28824 7 — RI1IH
compareAndSwap* J77%, FTH LA compareAndSwapLong 772 6147 4] 5./ 44 .

® boolean compareAndSwapLong(Object obj,long valueOffset,long expect, long update) 77

% : Hh compareAndSwap 2 B2 LB AcH . CAS A IUMEIEE, 430008 = X
FNFME. RPPRRRWMBE. TETHEMHNE. HRESSOE, MR
%% obj N FE &N valueOffset FIA8 EAE A expect, TIAF FH T 191E update % #t
IHAY1E expect. IXAAFRERIRMALM— N FHEFES .

S5 F CAS HEHANAIAY ABA R, BT « [RWARE 1A CAS 184 E
HNAWMEEX, MALETI2EAEZFRBAETRE X ME OvA), REMHA CAS #F=
WIE X 1E R B, iSRG CAS #AERT) T, I AREFFEAT — 2 A LMK G ? HSoR D5,
XREFNE A RRELAR TR & X M1 A J5, TEIT CAS B, Z&F2 I CAS Bk
TAREXMENB, REXMEH CASEBHTEE X MEN A. FrElBERERE 1HAT CAS
B X MER A, EHRXD A CENRERE TR A T. X2 ABA &,

ABA 8P4 R R VR B RPRSE =4 TR, M2 ZLERETUM A | B,
SRIGFM B B A, IR ERE R GEE AT #R, tbinA # B, BE C, AHEH
%, BiASTEAER . JDK H [ AtomicStampedReference R4 FAN L EFPRS(E AR & T
— AN (EE, TS T ABA AR

2.9 Unsafe 2

2.9.1 Unsafe ZFHEEHE

JDK K] rt.jar G A ] Unsafe ZR$2 4t 7 881420 5 (0 7 M4, Unsafe 2K+ 1) 77 35402
native J7%, ‘EAMER INI (95 05 A C++ SEILEE. FHEAIRK T fE— T Unsafe $2

ASCAE AR i b P 3 BRAE JE 4 1A
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HEH LA T ZE 0 75 LA S SRR BT 456 Y Unsafe ZEi— 23015

long objectFieldOffset(Field field) 757 : iR [A148 & {22 f 78 it J& 2 v B9 N A7 A% il
Z A AN 7R 1% Unsafe pR & U5 1048 € F B AE A . 0 N RIS Unsafe 3§
SRELAE & value 7E AtomicLong X 5 ) N A7 WS

static {
ey {
valueOffset = unsafe.objectFieldOffset
(AtomicLong.class.getDeclaredField ("value"));
} catch (Exception ex) { throw new Error(ex); }

}
int arrayBaseOffset(Class arrayClass) /717 : SREVEUH 5 — I bk .
int arrayIndexScale(Class arrayClass) 7772 : SREUEUZH ' — /N Jo & B
boolean compareAndSwapLong(Object obj, long offset, long expect, long update) /5% :
EL Xt % obj W FE &4 offset IR EMEZ T 5 expect AHEE, HHSE M A update
EREH, AAEIRE] true, H IR [E false.
public native long getLongvolatile(Object obj, long offset) 7% : JREUXT % obj H {w#e
A offset B BEXT R volatile 15 S fI1A .
void putLongvolatile(Object obj, long offset, long value) 7775 : ¥ B obj X G+ offset
T2 T N long (1 field FIME Y value, 3CHF volatile 15 X o
void putOrderedLong(Object obj, long offset, long value) 7577 : & HE obj X G offset
RS RE T B2 long B field O N value. X /& —/NG LEIR Y putLongvolatile J77%,
H BAA IR E & SO HARZAZ LR W . RAFER R volatile 21 I H il
WRIME T A (%5
void park(boolean isAbsolute, long time) /7% : FHZE 4 AT4FE, HH 24 isAbsolute
%F false H time T 0 R/on—HIA%E. time KT 0 RRER1EE R time J&5 PHELL

FES W eEE, XA time £ MEXE, RANMEE, WHRAEX 2 H A Z 0 time
Ja YA AFEM S E. 1R isAbsolute % T true, FFH time KT 0, MZK/NFHZE
B FE R T8 E IS 18] S G S o e, X H time /2N XTI [R], 244 NI () 4
HRms FHME. R, BHAMLEERA T 2600 2E L1 interrupt 77T R ET T
YRTLRTERS, HATLEWR IR E, T HHALERA T unPark 7753 I 4674k
RAEASHI YT R &R [

ASCAE AR i b P 3 B AE JAE 4 1A
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® void unpark(Object thread) 7772 : Mafig il F park J& FHZE 26 H2

T2 JDK8 i p kA, X H R I Long RALEAE.

e Jong getAndSetLong(Object obj, long offset, long update) 777 : FRHUN & obj H1 w2
BN offset [ZF & volatile & X4 FI{E, HiXEXLRE volatile 1& X HI{E AN update.

public final long getAndSetLong(Object obj, long offset, long update)
{

long 1;

do

{
1 = getLongvolatile (obj, offset);// (1)
} while (!compareAndSwapLong (obj, offset, 1, update));
return 1;

}
LA BB A, B (1) &K getLongvolatile 3R EX 24 7 28 &= 1 {H, AR5 1EH
CAS FEFHERENE. XEEH while B REEE], 7£ 2 MLIE RN MR
LT CAS RIGH FHEZE R .
® Jong getAndAddLong(Object obj, long offset, long addValue) 777% : SREU A obj F1hiF%
&M offset A& volatile 18 X4 HI{E, HRXEXEMENFIME +addValue.

public final long getAndAddLong(Object obj, long offset, long addvValue)
{

long 1;

do

{
1 = getLongvolatile (obj, offset);
} while (!compareAndSwapLong (obj, offset, 1, 1 + addvalue)):;

return 1;

}
%l getAndSetLong fISEBL, R BUEAT CAS BfEmE M T UG 15 + 1k o &

3 addValue [11H .

2.9.2 #n{a{EA Unsafe 2&

% 3| Unsafe XKML E, FEELXEMER—TF TN, HERBEH

Unsafe 5 5 F1%

public class TestUnSafe {

A AR Ml P e S it 2 2] T
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/ /B Unsafe® %H] (2.2.1)
static final Unsafe unsafe = Unsafe.getUnsafe();

//iLFE L Fstatef £ TestUnSafe PoaAidi (2.2.2)
static final long stateOffset;

/1EF(2.2.3)
private volatile long state=0;

static {

try {
//$¥ R state®T FH £ TestUnSafe PoRAS{a (2.2.4)
stateOffset = unsafe.objectFieldOffset (TestUnSafe.class.

getDeclaredField ("state"));
} catch (Exception ex) {

System.out.println(ex.getLocalizedMessage())
throw new Error (ex);

public static void main(String[] args) {

/ /IR, JFHREstatefiH 1 (2.2.5)

TestUnSafe test = new TestUnSafe():;

14 (2.2 . 6)

Boolean sucess = unsafe.compareAndSwapInt (test, stateOffset, 0, 1);
System.out.println (sucess);

i EARR S, AR (2.2.1) 3KBLT Unsafe f—ANs2fl, RS (2.2.3) Gl@ T —4
A& state FHFHILEIL A 0.

A (2.2.4) 1# H unsafe.objectFieldOffset 3% B TestUnSafe 25 B Ti ] state 2% &, fE
TestUnSafe % % B TH it P9 77 (2 Hh bk 3K HARTFH stateOffset 22 & Ho

AL (2.2.6) 1% 8 unsafe 5241 ) compareAndSwaplnt 7 7%, & B test X & (1)

A M i A it 2 2T A6
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state WEME., BAEEE, MR test 5 R WIFIRFE &N stateOffset [ state 25 & HI{E Ny
0, MFEHZEA 1.

BAT BRI, AT true, ATHITE MBI TE

<terminated> TestUnSafe [Java Application] /Library/Java/JavaVirtualMachines/jdk1.8.0_101.jdk/Contents/Home/bin/java
Exception in thread "main" java.lang.ExceptionInInitializerError
Caused by: java.lang.SecurityException: Unsafe

at sun.misc.Unsafe.getUnsafe(Unsafe. java:9@)

at com.zlx.con,program.example,TestUnSafe.<clinit>(TestUnSafe. java:17)

FARH R, BIREEF getUnsafe FILHD .

private static final Unsafe theUnsafe = new Unsafe();

public static Unsafe getUnsafe ()
{
i $2.2.7)

Class localClass = Reflection.getCallerClass();

Ll (2:2:8)

if (!VM.isSystemDomainLoader (localClass.getClassLoader())) {
throw new SecurityException ("Unsafe");
}

return theUnsafe;

//¥|¥iparamClassLoader® R ZBootStrapXm# £ (2.2.9)
public static boolean isSystemDomainloader (ClassLoader paramClassLoader)
{
return paramClassLoader == null;

}

RAG (2.2.7) KRB getUnsafe X475 72 B0 R Class XF R, X B J2& TestUnSafe.
class.

RAG (2.2.8) H Wi &2 A 5 Bootstrap 5 Il #k #5 I #k 1 localClass, 7E X H & & &
/N J& Bootstrap Il # #% 0 #k T TestUnSafe.class. 1R B & i T TestUnSafe.class #& { H
AppClassLoader fN# [, FrLlix B EEHH 1757

BE—T, XENTEFXADHE? FRATENIE Unsafe K& rtjar GIREER), rtjar B
HLTH 19 2 2 18 F Bootstrap 28 i1 #k #8 ME 0, M 3RATH S5 3 main 8K E 7E 1 38 2 46
AppClassLoader JN# K, FTLATE main 2R 40 B NEK Unsafe 280, RIBLRIENS], SFBIE

A AR Ml e s S it 2 2] AT
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& Bootstrap 2= IN%L Unsafe 2.

WEREAH RS (2.2.8) HIBRH], A2 FRA TR FHFE 7 5t 7] CARE 2 A A Unsafe (318 7,
I Unsafe 287] LHBHAE N A, XEALZER, Frbl IDK Ak HFEEM 7T IXARE], A
iEFF AN RTEIE I SRE ] Unsafe 28, 1 2&7E rt.jar B B A% 02 F f# H Unsafe ThEE .

WRTIF RN L R E L4 Unsafe 38, ARz un{afi ?

A 2R, BEARAMIERMIRE VT WA T, Iamido s BRE, 788 1 5 R #HE
Unsafe SE 51

public class TestUnSafe {
static final Unsafe unsafe;
static final long stateOffset;
private volatile long state = 0;
static {
try {

/ /1R Rk B Unsafef i il £ & theUnsafe
Field field = Unsafe.class.getDeclaredField ("theUnsafe");

/] EEATHR

field.setAccessible (true);

[/ RIGEEF A
unsafe = (Unsafe) field.get(null);

// %R statefTestUnSafe P &5
stateOffset = unsafe.objectFieldOffset (TestUnSafe.class.

getDeclaredField ("state"));
} catch (Exception ex) {

System.out.println (ex.getLocalizedMessage());
throw new Error (ex);

A M FH i Az it 25 2T A6
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}
public static void main(String[] args) {

TestUnSafe test = new TestUnSafe () ;
Boolean sucess = unsafe.compareAndSwapInt (test, stateOffset, 0, 1);
System.out.println (sucess);

i EARRE S, @ (2.2.10). LS (2.2.11) FRLRE (2.2.12) KR¥F3EE unsafe
Hsefl, BT EREE RN T.

<terminated> TestUnSafe [Java Application] /Library/Java/JavaVirtualMachines/jdk1.8.0_101.jdk/Contents/Home/bin/java
true

|
210 Java iI5SEHF

Java NAFAEH SO VRS 25 AN AL FEES XT 1 & AP LU s T PhEse, JFH RS AEAE
BORMHBIERHE S EHFP . ERLAE T EHF T DARIE R Z AT 104 %%ﬁf%?%ﬁ%
HR—B, HEAELZLRE MRS FERE.

THEAE AT

int a = 1; (1)
int b .= 2 (2)
int ¢= a + b; (3)

FEfn BT AR 8 ¢ BOE R a A1 b (E , FTULEHF R REWSIRIE (3) IHRIELE (2)
(D ZJE, B (D) Q) #EEPITHIA—E T, XERLRETASTERE, FAFA
SO R 225 R

THE N LENT

public static class ReadThread extends Thread {
public void run() {

while (! Thread.currentThread () .isInterrupted()) {

if (ready) {// (1)
System.out.println (num+num);// (2)

AU M i Az it 25 ST A6
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}
System.out.println("read thread....");

}

public static class Writethread extends Thread {
public void run() {
num = 2;//(3)
ready = true;// (4)
System.out.println ("writeThread set over...");

}

private static int num =0;
private static boolean ready = false;

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

ReadThread rt = new ReadThread() ;
rt.stark (),

Writethread wt = new Writethread():;
wt.start ()

Thread.sleep(10);
rt.interrupt();
System.out.println("main exit");

B X B B AR B A R WO volatile (9, M3 AR E B 5 E, FrbA
HEZARE THAEREREAFI RS, XEENMRAGFT RS, Fyldiis
P B volatile (194 B gl AT LA3EE G fig < B HEFP 1)

REAEEFERQSESFFRER AW, W EARSEAZE E W A7 AT WA RS T
—ERtH 4? FBRRA—E, HTHRE (1D (2) 3) (4) ZEAFEKBRR, i
FLREMAR (3) (4 WRFEEHF AEIT 4 BT 3D, BAPIT (4 &, &
LR CAEIAT T (1) #4F, FHEAE Q) PATHIFHIIT (20 #B4E, XN H 4
RN O TMAE 4.

HHEFEZLE T2 FEEARBUARREFPATE R, AR volatile 121 ready w7 LA

A M i Az it 27 ST A6
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18 G B R A P A7 ] A 1

5 volatile ZZE R, A LAFLR volatile 5 2 A FIRAE A & Hidn E 23 EEEF 2| volatile 5§
ZJ5. i volatile ZZ &, T LLFf{R volatile 22 J& BUERAE AN S YR 1F 23 EHEF 2 volatile
BEZ Bl o

211 HHE=E

2111 A=

NTBRTENRGFTENGFE CPU Z BT HEEEZM M, &7 CPU5FENFZIE
WIN— 58 2 % s IR %3S (Cache). X/ Cache — &2 #5E L E| CPU A &R,
Fr A0y CPU Cache, & 2-6 Fizn &M 2% Cache 4544,

cpul cachel

cache
Sy

cpu2  cachel

B2-6

7E Cache W R IZITFME T, H P —1T# N —> Cache 7. Cache 17 (WIE 2-7 Fi7x)
J& Cache 5 F WTEFHITHIR T H A 867, Cache 4TI R/AIN—fN 2 HIRIRELFH .

B2-7

2 CPU VR EANBER, B LE%E CPU Cache NEBHIZAE, MEAHNEZEMN
FEREL, BNEEEFEAAFRmEIZEE, REIEZEENENFXIEK—A Cache 1T K
NI AFEEHF] Cache o BT AFILE] Cache 1712 N AR A AN E, TS



PRl i sl i 2] AR

68 | JavaFtk@miEz %

HENZEFRE| A Cache 179 . HENMLERMNBS—NEFT RN ZANERN,
BT R R EH — R RIEEAAT, UM SN RS — AN BT, MRS
TR, XA IEE, W 2-8 Fias.

Thread 1

CPU1 CPU2
cachel Cache1

cache2

2-8

fEiZEY, AR x My FE#ME T CPU M — %M —HELF, ML7E 1 {H CPUI
XA x FATEHN, HAERBH CPUL M—REFLE x FITEMNEFT, XAHEEES
—HMEWMT, CPU2 AR S x X IERIFAT R MMALKIE 2 EESNEE x it R g%
TR RER, XM T —REF M REAA L RGBT, XM T AL
- AR RN B E SR CPU HAHFEIZAFAT MR R . BFIRMEHERL, R
CPU RA—REAF, W SFESEHIT N ENTE,

2112 AfMsHIhE=E

WHER=ERE AL AN ZREPTIN T —ANEFT, FFHEDMLERN EBEANEF
THAFEKNZEE. BANALNERESPIN—NEAFTIE? HSRENEFE AFE
BRI B AR EAFT, 2 CPU H i W AR R A S PR EIN, RIBEEFIETHRE
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AR, SRR RFTE N RN NEEAT NN AT .

long a;
long b;
long ¢;
long d;

i BRI AT YA long &, RIREFFATHIRAN N 32 7795, M4 % CPU Va4
BEalf, ROZXRELFEEFT, M2EEAFEEE a UEAFMIEMGER by ¢l d
TINGZAFAT . Ml R AES 2N BAF W RSB E —MNEAFT . BEIEHAN,
HHBEEWZ N ITRASPIRAR—NEEAT. MAERLET ZNLEBIAR—12
FATXHEREA MG ? SR IR AR AL T SR8V H I BT RIN — N E AR
T RIEBHIITREME, EABIRAEZ S, AESITSER, 3EX T IR AHIT.

AL (1D

public class TestForContent {

static final int LINE NUM = 1024;
static final int COLUM NUM = 1024;
public static void main(String[] args) {

long [][] array = new long[LINE NUM] [COLUM NUM] ;

long startTime = System.currentTimeMillis();
for (int i =0;i<LINE NUM;++i) {
for (int j=0;j<COLUM NUM;++3) {
array[i] [§] = i*2+73;
}

}
long endTime = System.currentTimeMillis();

long cacheTime = endTime - startTime;
System.out.println("cache time:" + cacheTime);

KRG (2

public class TestForContent2 {

static final int LINE NUM = 1024;
static final int COLUM NUM = 1024;
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public static void main(String[] args) {
long [][] array = new long[LINE NUM] [COLUM NUM];

long startTime = System.currentTimeMillis();
for (int i =0;i<COLUM NUM;++1i) {
for (int j=0;3j<LINE_NUM;++3) {
array([j][1] = i*2+73;
}
}

long endTime = System.currentTimeMillis();

System.out.println("no cache time:" + (endTime - startTime));

FEEH K mac I EHATAES (1) 2k, FEIIFE 10ms LLF, HUTHRED (2) 2K,
FERTEIFE 10ms L E. BARMREG (1) EEARD (2) $ATHESR, XREARAANBHTEN
WAFIE R IESLN), HUTHBAE PR, SR NMTRENE T TR —YURAE
AT, EHBRFRSATEN SEZFTFERZGT, BMRASEZAFERT, FL
VAR, MERY, JINF A RRTRN, MRAWTREZFRAE F,
MANENF— T TFERESHE TN TRBES, MER—IRWAFY; | W LUEE T 2 X
W EEEZFRaT. A (2) BBV MBHTER, FRIFH, XBRT
RV R REERN, 7 BEFRAREEHEIN, JEEH 7 NS RE—ERkEES
BEHT, B2RPENAFERERNEFTHORERFRN R ERMBE BT .

FrUEBANERE T IF R — N EETTFHENEE, SRAFHEFESITH R
JE, ATTARIE T A2 FFHIIEAT . MAEZLRE T HREBE—NEFETHTHNENRENHE T
FRAFAT, MR FIZIT R

2.11.3 MR ApHE=

£ IDK 8 Z B — &l 2Bt 75 B 78 0 7 SR8 S i Al R, sk 2 Bl — AN B
AR TFBERZTERENELFT, IHERER TS NZTEFRIER—NEFITF,
Bl in SRS
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public final static class FilledLong {
public volatile long value = 0L;
public long pl, p2, p3, p4, p5, pb6;
}

BUNEFAT N 64 FF, IS4 FATLE FilledLong 28 R TH 7T T 6 4 long 2K Y () 4%
B, /) long KA E HH 8 F¥, MLt value BEK 8 FHEIL 56 1. B, XH
FilledLong /& — M EXN R, MEXNRHFHHEAIXRK 5 8 %1, FrLl—~ FilledLong
R SEFRS 5 64 FHHINAE, X IEGF A LURAN—NEFAT

JDK 8 #2fft 7 —~ sun.misc.Contended V¥ f#, FRMEHRPILFER. K LA EK
HNUF
@sun.misc.Contended
public final static class FilledLong ({

public volatile long value = 0L;

}
FEIX BIEMARBMI, LR MBI E, tWANFE Thread 87

/** The current seed for a ThreadLocalRandom */
@sun.misc.Contended ("tlr")
long threadLocalRandomSeed;

/** Probe hash value; nonzero if threadLocalRandomSeed initialized */
@sun.misc.Contended ("tlxr")
int threadLocalRandomProbe;

/** Secondary seed isolated from public ThreadLocalRandom sequence */
@sun.misc.Contended ("tlr")
int threadLocalRandomSecondarySeed;

Thread 25 B THIX =M & EIABAIIBIL A 0, X =/ E & 7E ThreadLocalRandom 28
P, JEHETSETHE ThreadLocalRandom HISZHLFEH .

FEEEMLE, EERAEN T, @Contended 7 ## R AT Java #0038, than ot B F HIE.
TR PR AR T R B X ANERE, T ZERIN JVM S44: -XX:-RestrictContended.
HFR R T FEBRIN Y 128, B H E X N AT LA B -XX:ContendedPaddingWidth 24§
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2.11.4 INGE

AP T LRI AR, PRI R R, FHEBE S LA T V5 R — A& AF
TR EN A2 EILE, FERER TV - NEFTRENZNERERTENE
FRg TR EIIEIE M o« AT R LR 0 i T 2 DHB Y LongAdder RISEHLR B BLE T
Fhi .

2.12  $iHIELIR

2.12.1 RWHIEIEM &

SR WA IE IR 7 B0 P v SN 4438, (BRI R BB I RSN T R B AR,
FTLAIZ B2 H W E YR .

EMGFER RPN B RTEE, VOVEIRRE Sl g b2 22, Brid
FERIRBAC BT e Xt Bt Tl FEBENM SR LR, FRELToERS. &
SR B0 SEUAE AR IR SE SO PSR AL B0, BNZERE B, 7EN R iC AR AR T 45 10 3
Hresl. aRIRENBURIG U B S IR A R RR B 2, AT 22 I S5 47 B0 il 7
o MRIREUB T, XS RATERME, RERLESERHEY

THEMNE—NRERE T, B R SUREE % 2 A2 B X — e Rt AT
Bek.

public int updateEntry(long id) {

/7 (1) 4 R AR IS Tk

EntryObject entry = query("select * from tablel where id = #{id} for
update", id) ;

/] () EBEAEER NG, BB E S Rentryit ke Bk
String name = generatorName (entry);
entry.setName (name) ;

// (3)update#tf
int count = update ("update tablel set name=#{name},age=#{age} where id

=#{id}",entry);
return count;
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XtF a0 EACHS | 215 updateEntry. query. update J7VE#EMER T ES VI T, HE
HEAEFEMW R E N required. AT updateEntry AN R FERAFEE@RE FEE
%, M FFE—NFES, REHATAE (D KRS (1D BT query 77, HIRYE
fa € id NEUEFE R &)t —Md k. T3 5AL 81 requried,  Ft LAFRAT query B 7%
B EHEIFES, MmN T updateEntry JF 8 3 55, k2 7E updateEntry J7 V& $04T 58
EEIRATH I, query TTEA SRS, Wi Uil A E 2 #F4E 2 updateEntry $hAT 45

RS (2) TS IRE e AT B L RS (3D BN A S [EIEERE FE , FAEARED (3)
i) update J7 VA BIEAE FFE B ESS, M2 T updateEntry )35, k& updateEntry.
query. update FiEHEAFE—1HES%.

Y2 ANLAEFRN A updateEntry 7577%, Jf HAZERZR —A id i, RE—PLEHR
TS (D) &R, HARZREN 2P gE, X2 E OV R — ] R — A2 AT AR
XFROCRABL, FEREUB AR RETU AT (updateEntry ST 58 5, RAZHSLHT), HAhL
LR, WAL R — [ R — DR Xz R T g .

KRB AR EMBCRU, EIAABIERE —BE N FTASE SRR, FTAEV
SRATASMEE B, MAEHITEIRRAZEHN, 7o EXNEIHRPRESBHTEN. B
ki, FR4E update 3R [F1 147 H0ik P o an ] 48 4 T A1 eSO A8 R SR B B AR
T,

public int updateEntry(long id) {
// (1) 48R R AR IR LK
EntryObject entry = query("select * from tablel where id = #{id}",id);

/] ()AL F A A, versionFH R AEMAS L
String name = generatorName (entry);

entry.setName (name) ;

// (3) updateitf

int count = update ("update tablel set name=#{name},age=#{age},version=${versi
on}+l where id =#{id} and version=#{version}",entry);

return count;

)
Ea EARRG R, 42 N2 A updateEntry J7vE I BAEIEAH R id B, ZANRRER]
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PLRIBS BATARRS (1) FREL id X B0 R HHAE SRR LR AR A b AR LT, 48 5 AT DA H) A 44
TS (2) X E R ERER#TEBSR, 2NMLEBSE S BN entry BB R 1ZE
AN—FET . REZNLFE IEN AT (3D, RS (3) F11 update i& 7] where 2%
BN T version=#{version} 5k, I H set iIBHHZ T version=$ {version}+1 Fixz,
ZREANEBER R, WRHIEE B id =#{id} and version=#{version} HidFFZE, NI H
version F{E A ERIMEM 1, 1XH & CAS BIEMEE.

% 2 AR F B 04T updateEntry A& AHFEF id, B2 EANIPATARID (1D BFFRE
] Entry A& [F—1>, 3REUM Entry BT H version E & ZH R (X BARK version=0). 24
ENEEPITRIG (3) B, BT update iBEAJ A S 2R TR, RIZTE A BT update &
T, AXEAE id 5 RFIIER A version {8 R 48 version AT 1. HAMLEFEHATC
5 (3) BEHA RIEHEE B 2 4%A T version=0 [Ii&H]), FrlALiR[EERITS 0. 7
W55 EARYEIR BBy 0 s v] LARNGE L RTEH A T, AT RERHAME, wRk%
RIFEHF R T, TFHEA M2 EAH, BT LEFERK, mREHFHEK, N updateEntry
ARG AT MBSO .

public boolean updateEntry(long id) {

boolean result = false;
int retryNum = 5;
while (retryNum>0) {

//(1.1) 4R RIA KBS £ Tk
EntryObject entry = query("select * from tablel where id = #{id}",id);

// (2. 1) 5T E A S, versionFHE AR LMK
String name = generatorName (entry);
entry.setName (name) ;

//(3.1)updatei®tt
int count = update ("update tablel set name=#{name},age=#{age},version=${versi

on}+l where id =#{id} and version=#{version}",entry);
if (count == 1) {

result = true;
break;
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retryNum--;

}

return result;

an_EACASAE A retryNum & & BB R MU I E SRS, RS (3.1) #4T/ERE 0,
WYL (1.1 SREMICRELBEESR T, WEH—R, EHEEARE (1.1 KRR
FHEEE, AEBXRPATRIE 3.1 ZREH. XKL CAS K E el REXHKA
fFRZEIERN, MR E T Ik,

SR A 2 A58 B FE SR AL RO B, —RRFERHIR AN version T Bral L5
RERLIM. FUBEBIRZH A B8, A= EAEMIE .

2122 AFHEIFA T

R LIEKIBIIE SHLE], BT LA A AFBAAE AP, A FEERR SRR BN
FRIBE 7 2 422 B 2 A2 1 SR ) I 1) L GG Sk v S 1Y), 00 B TV SR ) 2R A K i L SR B 2 B
MEAEAFBNEZITR BN, HELR ERA—E LB

ReentrantLock #2ft 72A-FAHEA 8 i SEHL .

® NP4 : ReentrantLock pairLock = new ReentrantLock(true)o

e JE/AF 4 : ReentrantLock pairLock = new ReentrantLock(false). 415 1418 o £ A 1%

BSE, NBARIEA P8

flin, BRKRLIE A CEFA T8, XEREE B BERZBMHLKE SR, H4EA
BBUE, BRUAaa %R C R ERIUZS, WERAAEAFHTR, NHRELEREE
FMg, LR B F ZAE C MEHZ — W RESRIVE, IXIHEA TR ZEALM HART W, manRAEH
AP TR ESE C Hikg, ik B 3RECHFTSL.

FERA A THFRROAR T REMAIEAFE, FOVA P& W RIERETTH.

2.12.3 MmEHEEEH
TRYE N R AN R TR IE R B S A AL R, AT LAS) o 5 R 3L =24
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P o5 B R UEAEART IR R — N R REAS 24, ReentrantLock it /& A 5 75 s 52 81
H. AT LR B2 NRFREFA, Bl ReadWriteLock 2581, & R — N IEAT
PAR 2 2572 R R 3E AT 1241

BB —FEEEL, AR R SRR AR SN R B R, X FRE T IR, RN
BAEF AL 1 — B0, MR S8R RVEE R 1A B — AN R AR B R, Hofhk
TR NS AT R AR B e 1T 12 B .

FLZEUNRE—MIRWE, ERE TS, WS ANERERN T EERE.

2124 {tA4ARFREANI

HMERERP DML E M S8, ZLESWIEE, Bah %K
FEHGRIE B & E 23R BN 2 5 S B ZEE 2 i RA P ZE, 4 FRAT 312 8= 7]
BN, i R BRI 7 iZ8, MAT LIRS (Emds T RATK i, ™
RERUL A FRIKED Bk A AZ B RS .

THEE AT, BEEH LB T SEHTEAS

public class Hello{
public synchronized void helloA() {
System.out.println("hello");
}

public synchronized void helloB() {
System.out.println("hello B");
helloA();

FEIN_EACESH, YA helloB 77ikRT e KU BB AREHTE R . 2 J5 1A helloA
ik, EHARTSAEERANES, MERNEBARTEANN, BaMHELERS B
RH2E

S2br b, synchronized W8S F] B NBI. AT E NS F I FEBI N S 4k — N R TR
Fas, FRPRAZ8E AT 22 S, RERE— DM EEs. — PRI BE8E R 0,
Y ZBIR A AR MERE S H. S3—NERERI T 28, HEESRESTR 1, X
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M ZAE ERIRBUZ BN 2 KB PT A & A2 B Qg HZE R .

B2 3R 7B M R AR ORI  R BB A S R B O, MiaEiH e Em +1,
HRBURTHEEE -1, ZATHEEMEDY 0 I, BT AL REAR S B E BN null, X IR
B 28 B R 2 R R 7 4 R Z

2125 HrEd

BT Java FLREE5ERIERFAFHEE ——XMNH, Bl —/MNEREERIE (t
WA B KIS, SETIRB ARSI . 2R BB R Z )3
B NCRES T B AR . T PRSI B W OCIRES B8 2 LLECR I, fE—EfRE
EafmIt R tERe. BRBUNE, HATREERIBIN, RN LW HMERESE,
EAD EHERCD, EABE CPUMHBUMERT, £ BRAREE 10, ]
LU# A -XX:PreBlockSpinsh 2% B %), RAFGEFI /LR ZAFHMERE LR
BT 8. W AR E W IRBUS TR KRB R BN M T 2R A S (2R . LB R
TS A CPU I [A] # IV AZPH 2 5 F ) P48, (B RIRA Al AEiX L4 CPU I [A] F EHIR 2%
I

213 B4

AREEBENNDT IR MR EERMENR, 85 HAE &R IR BRI AT R T 54,
HEEGERE R YR T A A B H L LBRRIE, ZLBEMEFAENLEL S, L
KAt RN AT WA A 8. ARG WA T synchronized F volatile <8, ¢ H. 5% 5l & B
PRAE A A7 (17 I SCORAE R 74, 170 5 2 U 2 BEORE A P L, (BRI N AR SUR
FEBL. B JEHHE T AT 4 2 CAS MIZAZIA] A5 Ll S & A At ML S, X E#R N 5 T YH# JUC
BRI B E T il
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Javait & € i ThreadLocalRandomZ&
JRIBZ

ThreadLocalRandom 28 /& JDK 7 7E JUC & F #Hi L5 E pli2s, 'E55 %0 7 Random
REZEFE TRGMG . AEPMENAELE JUC FHE %, PURIZERSE R,

3.1 Random XEHEFREM

76 IDK 7 Z B3G5 ILAE, java.util.Random #fS /2 1 F L5 72 WO BE WL B AR B T B35,
1M A java.lang.Math " FIBEHLECAE A A1 48 FH /52 java.util. Random HISEf]. TS HEF java.
util. Random [ H 777% -

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

/ /(1) B EE—ANZRIAAF 0 RALECE R 55
Random random = new Random() ;
//(2) i B10MNE0~S (840, FRaA5) XM agRIAE
for {(int 1 = 0; 1 € 10; ++i) {
System.out.println (random.nextInt (5));
}
}

A (1D B —NEOAREYLECE s, FHAERBGARIR T
AG (2) i 10 ME 0~5 (& 0, AEE 5) ZIE MR
BEALE AL B R B — N BOARI R 7, AT SR —A long REEF | IRAT LAFE

ASCAE AR i b P 3 B AE JaE 4 1A
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%2 Random X R L 4418 B AR 8, W0 SR AR 8 W TE BRI 1% B8 50 P9 35 A2 1l — BRI
FIE. A TEOARFRN 7, el A sbE L4 ?
public int nextInt (int bound) ({
/1(3) Bt
if (bound <= 0)
throw new IllegalArgumentException (BadBound) ;
/7 (4) IR A FbF AT AP T

int r = next (31);

/7 (5) AR5 ag A T3+ FLREALE
return r;
}
HHUERT I, B A BE AL A R TR E AP IR -
* HIAMBEZMFTFERIIMF.
o JRJEMRYEHT A TR R I REN LA
Hrp B IR (4) FRATAT LA B seed=f(seed), FH £ & —N[EH 52 R L, EL A0 seed=
f(seed)=a*seed+b ; G (5) AT LA %A g(seed,bound), H g & —AEEREE, L
Ul g(seed,bound)=(int)((bound* (long)seed) >> 31), {EFLEFEIEI N nextint #B2EH
FEZHM I E LR T, KR W AMRIEREHL B AR . BRIEZLE T EAN
LREARMER—NZMNFFEPITEIR (4 UHEHRM T, XSSFBZANLE~4E
AT R —FER, HTPER (5 WEEREER, BrUleSEE NS 4 A1 [F 1 bE
MUE, XIHFARBATBER. ATLLPER (4) BERIUEREFHE, W2 2 N EERER
—ANZRFIUERM TN, F-NRENEMN TR RE, BCALRBEEZFECD
ZWMF, MEHE - NEERHM TR EE SR T, KR HE, RERIET X
A, A RIRIETE Z &2 T AR BELEUR BENLAY . Random BB — MR FAERILE] T
XA, FEEIE Random X RN IR A F R RAF R TR R AR RE, THE
next() B,

protected int next (int bits) {
long oldseed, nextseed;
AtomicLong seed = this.seed;
do {
//(6)
oldseed = seed.get();
F1T)

ASCPEA i b Y ae A8 9 2 2 A6 D
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nextseed = (oldseed * multiplier + addend) & mask;
//(8)
} while (!seed.compareAndSet (oldseed, nextseed));
//(9)

return (int) (nextseed >>> (48 - bits)):;
}

KA (6 RIBCAHTE TR EM T HIME.
G (7D 4B LR FE T HH R T .

S (8) f/H CAS #fF, EFMFKMTFEEHREZNFT, EZAETTRINL
EEFENHATE TG (6), MAMRZMEREEINHRTFTHRELZR -, REHIT
FBR (D WERER TR R, HEPER (8) K CAS BIELRIERE —1M iR
AUERT 2 HA TR, R LTRE Sl TR E R R G R TR i A T %
THEZRR T, Xtk T LR B, RAE T REALERBELE .

AR (9D s P ] 72 SRVE AR B O b 7+ S RE AL AL

45 . > Random LB BT #A —NME FHEMFFREHRIEK LA M FE,
LEABCHP NN FERBELTMHFHEFNMFHERREFEE. £241E
A B> Random SE91 A B BE HLEL I, 24 2 AN LR AR [F) I v B B8 AL B0 - BB A
B, ZNEERXRESFE-NMEFEENERRE BTEFZEMNENZ CAS #1E, H
W RAE - NMERBESRY, FUSERKELREHRTERER, XSBEEAFRER, BT
ThreadLocalRandom N3z 1] 4

3.2 ThreadLocalRandom

N T RN LR FF R E LT Random RERRG, 7E JUC 4 FHi T ThreadLocalRandom
%, THELRE FTUAERE.

public class RandomTest {
public static void main(String[] args) ({
//(10) FKIR—ANREHLE A A 22

ThreadLocalRandom random = ThreadLocalRandom.current();

//(11) SR 104 E0~5 (840, REL45) Z H$ALEK
for (int i = 0; 41 < 10; ++i) {

AU M i Az it 25 ST A6
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System.out.println (random.nextInt (5));

}

Hdr, /8% (10) AH ThreadLocalRandom.current() SR3KHN 24 B7 Z6FE O BFE AL B A il 2%
R4 #HT T ThreadLocalRandom [sSEHEHE . 47 EFE 2 EIRATEAR B E EAR
PR [ ThreadLocal : ThreadLocal il id ik —ANEBEE M —H A E, MFEGNHLEXE
AT ERAER SERR AR B AR A BT RIAS, kS 7 R BHATR D . &
Br_I- ThreadLocalRandom Y SEHLH 21X M5 #E, Random R sl Z N EESEHF—4
PR ER, WMSBNEFEEEHNES, Wk 3-1 frs.

& 3-1

4, WMBRGNREHET — NPT E, MNEGNERREAERFEYLEE EIREE 20
PR, M T EENRT, BRI T ERENS, ASEE
THNB T, Xk KRR E IR MRS, ThreadLocalRandom JREEUNE 3-2 FriR .

Threadl.ocalRandom

& 3-2

A AR Ml e sl S it 2 2] AT
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3.3 EFSHT

¥ %6%E T ThreadLocalRandom HIZEE LR, WK 3-3 fias.

Random
-seed: AtomicLong
+nextint(bound: int): int

1

ThreadLocalRandom Thread
ggggglom #ithreadLocalRandomSeed: long
———-——-—--QQ_SECON'D ARY: lo #threadLocalRandomProbe; int
Fm—?tgmﬂ?ga—ﬁc alRandom b—21 #threadLocalRandomSecondarySeed: int
-probeGenerator: Atomicinteger +currentThread(): Thread

-seeder: AtomicLong

+nextint(bound: int): int
#nextSeed(): long

+current(): ThreadLocalRandom
#locallnit(): void

& 3-3

M B 7\ BLFE 1 ThreadLocalRandom 28 4k 7K | Random 2§ 3 B 5 | nextInt 77
¥, 1E ThreadLocalRandom 2§ 71 3 ¥ A fff F 4k 7K B Random K1 R T 7 E. #&
ThreadLocalRandom H 3F & G 7 BUE A M Fl 7, B AR B 7 12 50 7E B AR 0 1 F &2 1)
threadLocalRandomSeed Z8 & H [, ThreadLocalRandom ZEAF ThreadLocal 2§, #2& T
B, B HA ThreadLocalRandom [ current J7VER}, ThreadLocalRandom 11 35 #14A 1L
i 2 FE 1 threadLocalRandomSeed 25 &, L pt 2 WL FhF .

*4 8 F ThreadLocalRandom [¥] nextInt 77 % B, 52 fr b /2 3K B2 50 & 2 1
threadLocalRandomSeed 28 £ AF A 4 AT M 7R IFHEF M T, B FEHH R F 2 4ar4k
T2 threadLocalRandomSeed 22 &, il f5 FRAR4E B i I8 BARBVETF BRI S. X B
TEVEEMZ, threadLocalRandomSeed R & fi /& Thread K B A — /N 1E long TE, ©
HAREFIHERE., HSCERREE, RARXNTERLEEIMNEG, FTURARNFEEH
JRFHARE, WRIRERAEFER LU T ThreadLocal 53

Hrp seeder 1 probeGenerator & W/ R F1ER &, TEWIUGE FH LR T2 (0 R0 T AR EH 2
ENSHEEN, BMERSEH—K.

ASCPEA i b Y ae O AE 30 2 2 A6 D
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74k, A& instance & ThreadLocalRandom ff]— /M52, %488 /2 static (. %Lk
#2183 ThreadLocalRandom ] current 77 ¥% 35 BX ThreadLocalRandom F) 24 i, 23R HX
)[R —ANSEB . B2 H T BRI M F —RAABAELIE RN, FiLATE ThreadLocalRandom
e B R E SEBETRIERHERE, FTUERERERAN.

Nf#E % ThreadLocalRandom [/ 3 ZEACHS (1 SLHLIE 45 .

1. Unsafe 5l

private static final sun.misc.Unsafe UNSAFE;
private static final long SEED;
private static final long PROBE;
private static final long SECONDARY;
static {
try {
//#Funsafe &4
UNSAFE = sun.misc.Unsafe.getUnsafe();
Class<?> tk = Thread.class;
//#F I Thread% 2 @threadLocalRandomSeed & ¥ &£ Thread 4] L @ #9165 %
SEED = UNSAFE.objectFieldOffset
(tk.getDeclaredField ("threadLocalRandomSeed")) ;
/ /B Thread® 2 @ threadLocalRandomProbe ¥ &£ Thread 524 B #9445 &
PROBE = UNSAFE.objectFieldOffset
(tk.getDeclaredField ("threadLocalRandomProbe")) ;
//#E R Thread® 2 @ threadLocalRandomSecondarySeed ¥ & £ Thread % 4] 2 & ¢4 a5

¥, XML E @3 LongAdder iFA A £
SECONDARY = UNSAFE.objectFieldOffset
(tk.getDeclaredField ("threadLocalRandomSecondarySeed")) ;

} catch (Exception e) {
throw new Error (e);

}

2. ThreadLocalRandom current() 77i%
1% 77123k B ThreadLocalRandom £/, H-#14H10 18 F &2+ Y threadLocalRandomSeed
F threadLocalRandomProbe 2% & .

static final ThreadLocalRandom instance = new ThreadLocalRandom() ;
public static ThreadLocalRandom current () {
4 E.2)

AR I e s S it 2 2] AT
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if (UNSAFE.getInt (Thread.currentThread(), PROBE) == 0)
74 (13)
localInit{);

//(14)

return instance;

}

static final void localInit () {
int p = probeGenerator.addAndGet (PROBE_INCREMENT) ;
int probe = (p ==0) 2 1 : p; // skip O
long seed = mix64 (seeder.getAndAdd (SEEDER INCREMENT)) ;
Thread t = Thread.currentThread();
UNSAFE.putLong (t, SEED, seed);
UNSAFE.putInt (t, PROBE, probe);
}

maw B (12) A, WR 4 HETZFE H threadLocalRandomProbe (128 & H N 0 (ER
IWIEOL N LR XA EAE T 00, W3 B 24 1 &A% /2 55 — ¥ A ThreadLocalRandom F
current J7V%, 45T E R locallnit J7ETHE LATRRR VMMM TR, KB AT E
RGN, TEAS 75 Z 8 FH BE L EC S RERT A 9)46 16 Thread 2R R FA8 &, X & —F 1k,

KA (13) B ZeHi4E probeGenerator 15 24 Hi £ #2 9 threadLocalRandomProbe )% 45
WA, RIGIRYE seeder tHE U RERIHFIAM T, TELXHANLERE R YHTLRE.
A5 (14) iR [E] ThreadLocalRandom 5L, FREERMNE, RNFTERBSHIE, 21
2 F21R [B] {172 [F] — > ThreadLocalRandom 52451 .

3. int nextInt(int bound) 7%
THE A ETERRE T — A BALEL

public int nextInt (int bound) {

/1 (15) BHARE

if (bound <= 0)
throw new IllegalArgumentException (BadBound) ;

//(16) RAE B AT LA P AT SATAF

int r = mix32 (nextSeed());

/7 (17) 3 FH#F F=boundit F KA

int m = bound - 1;

if ((bound & m) == 0) // power of two
r &= m;

else { // reject over-represented candidates
for (int u = r >>> 1;
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u+m- (r=u% bound) < 0;
u = mix32 (nextSeed()) >>> 1)

}

return r;

}
o BRI HIZ P IR S Random AL, FATTE SF T nextSeed() 7712

final long nextSeed() {
Thread t; long r; //
UNSAFE.putLong (t Thread.currentThread (), SEED,
r UNSAFE.getLong (t, SEED) + GAMMA);

o

return r;

}

7 E AR R, ¥ 5E {f A r = UNSAFE.getLong(t, SEED) 3% BU 24 #f £ & o
threadLocalRandomSeed AZ & [F{H, SR 5 ER T (1 EEA_E BN GAMMA {EAE#F -+, 1M
J& 1 | UNSAFE [ putLong J7 VA HI A7 N 2 AT 2 F2 Y threadLocalRandomSeed 28 & H .

3.4 B

AR FE A T Random fSEHLEHE LA &% Random IEZ L TR ERFM T EFERE
B E B 5, M 5] ThreadLocalRandom 28, ThreadLocalRandom {i# ] ThreadLocal
fRE, AN EEREE MMM LR, S TRERGEMHEYE A28
WIthth. EL 4R N EFM TR 2RI CRBENEF R FREHTER, AWmikEs
TR,
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FAE
Javadt & Bl R FRIEL RIBHIT

JUC BRME T — RIIKI R FHEEMES, X EHR 4 IEFH 2 5% CAS SLILR, #H
Eb A R B SE IR F I R X FE M B A IRRIR . B T IR PR R S SR B KB R,
It LA 7 25 A 5 147 55 1) AtomicLong 28 f1 52 1L 5 22 LA & JDK 8 #3734 ) LongAdder Al
LongAccumulator J5[ R ¥, A T IR LeFLAl, P K BRI AL JF 7 PEER/E R B SE I A & K
BIFAET

41 RFESHRIEER

JUC 3 KB4 Atomiclnteger. AtomicLong 1 AtomicBoolean %5 Jii 7 4 #21E 3K,
AR R B, A FJ# AtomicLong 28, AtomicLong A& R S s EZ 1B, HW
ERA%EF Unsafe R3LH, FRATE T HEAIRID.

public class AtomicLong extends Number implements java.io.Serializable {
private static final long serialVersionUID = 1927816293512124184L;

// (1) ¥ UnsafeEH
private static final Unsafe unsafe = Unsafe.getUnsafe();

/7 (2) BREFvaluethit &

private static final long valueOffset;
/7 (3) FI¥IVMA F ¥ HLong£ & R 4iCAs

static final boolean VM _SUPPORTS_LONG_CAS = VMSupportsCS8 () ;
private static native boolean VMSupportsCS8();

static {
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try {
// (4) $kBvaluef£AtomicLong ¥ ¥91a#s %
valueOffset = unsafe.objectFieldOffset
(AtomicLong.class.getDeclaredField ("value"));
} catch (Exception ex) { throw new Error(ex); }

}

//(5) ZRREFME
private volatile long value;

public AtomicLong(long initialValue) {
value = initialValue;

A5 (1) i#3d Unsafe.getUnsafe () 77 3KEXE] Unsafe ZEH 5241, 1X BARAT RE & A B,
Jyffgidid Unsafe.getUnsafe () J77%3RELE] Unsafe KA SEH? H X2 F2A AtomicLong
Kt RAE rtjar B NHEIH, AtomicLong ZEif/2iBid BootStarp ZE N & #H AT INE A

RAG (50 H i value # 75 Bl 4 volatile [, X 2N T 1 % &2 T (RIE A 7 7] WA,
value /& B AATF T AL &

A5 (2) (4) FREL value L& 7E AtomicLong KH HIRE &
FHESE T AtomicLong i = Z ik #5 .

1. BIEANERIRIERAD
// (6) ARunsafeF ik, BRIMiXEvalue i R4EE+1, BREMAAHILE ML

public final long incrementAndGet () {
return unsafe.getAndAddLong (this, valueOffset, 1L) + 1L;

}

// (7)iARunsafedy ik, RFMiXEvalueldh R4s1i-1, BEMEAEBZE L
public final long decrementAndGet () {
return unsafe.getAndAddLong (this, valueOffset, -1L) - 1L;

}

// (8)iAMunsafeF ik, RFMiZkEvaluellAh R4E(A+1, BEMELA R4EE
public final long getAndIncrement () {
return unsafe.getAndAddLong (this, valueOffset, 1L);



PR Ml i sl i ] AR

90 | JavaFf iRz

//(9)AAunsafes &, RFHiXEvalueflARIEME-1, BEih RiE1E
public final long getAndDecrement () {
return unsafe.getAndAddLong (this, valueOffset, -1L);

1670 RS P 35 & 2 38 i I8 A Unsafe ) getAndAddLong /5 23R SEELERAE, X ANRAEL
RANETFHERE, XBEFE—NSHE AtomicLong SZFIHI5I FH, B -ASHE value T &
£ AtomicLong FHImFE(E, H=1"SHEEREMNE - NMETEME.

HHp, getAndIncrement J/7{ATE JDK 7 H ) SLBLZ 4

public final long getAndIncrement () {
while (true) ({
long current = get();
long next = current + 1;
if (compareAndSet (current, next))

return current;

}

fEm EARSH, AR R R ERREN AHE (BT value /2 volatile &, FTliX
B2 2R REIED, RETE LIE N Hd 171 1 84, TS CAS BB = M{H.
IRV E RN MR kK, BEERE R .

T JDK 8 #1132 55 Ay

public final long getAndIncrement () {
return unsafe.getAndAddLong (this, valueOffset, 1L);

Hr JDK 8 ' unsafe.getAndAddLong fI4HS Ky

public final long getAndAddLong (Object paramObject, long paramLongl, long
paramlong?2)
{
long 1;
do
{
1 = getLongvolatile (paramObject, paramLongl) ;

} while (!compareAndSwapLong(paramObject, paramLongl, 1, 1 + paramLong2));
return 1;
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AT LA F], JDK 7 [ AtomicLong H I 2% 44 JDK 8 1 Ji ¥ #2{E 2% UNsafe
WE T, ZFTANERMIZEF BRI R b7t A 3], mpEn s E .

2. boolean compareAndSet(long expect, long update) 7%

public final boolean compareAndSet (long expect, long update) {
return unsafe.compareAndSwapLong (this, valueOffset, expect, update);

BN _EACRE T &, TN B2 A T unsafe.compareAndSwapLong 75 . W15 JH 748
B value 55T expect, W ] update & 5 5i%(E 1R [7] true, 75 W3R [A] false.

T HEG#E T — N2 A28 AtomicLong Gttt 0 M EU 1] 5 K IR X AtomicLong [
PR

/**
T 089AN3L
iy
public class Atomic
{
//(10) 43 LongZ B Fi+4c 3
private static AtomicLong atomicLong = new AtomicLong();
/7 (11) Rl RIER
private static Integer[] arrayOne = new Integer(]{0,1,2,3,0,5,6,0,56,0};
private static Integer[] arrayTwo = new Integer(]{10,1,2,3,0,5,6,0,56,0};

public static void main( String[] args ) throws InterruptedException
{
// (12) &A2onesit#larrayone P 0agA 4k
Thread threadOne = new Thread(new Runnable () {

@Override
public void run() {

int size = arrayOne.length;
for(int i=0;i<size;++i) {

if (arrayOne[i].intValue() == 0){

atomicLong.incrementAndGet () ;
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}
1)
// (13) &A2twotiitfkharrayTwo P 0492k
Thread threadTwo = new Thread (new Runnable () {

@Override
public void run() {

int size = arrayTwo.length;
for (int 1=0;i<size;++1i) {
if (arrayTwo[i].intValue() == 0){

atomicLong.incrementAndGet () ;

1)

//(14) BHhF 442
threadOne.start () ;
threadTwo.start () ;

// (15) FHFEA2MIT T2

threadOne.join

()7
()

threadTwo.join

System.out.println("count 0:" + atomicLong.get());

MRS
count 0:7
n EARRSHMRALESE BB O RSET 0 KM 8L BB -4 0 HisiEA
AtomicLong [ F P8 18 5% .
EREBRTENBELT, EHUHBSFEMLH -EMRDHEE, oA
synchronized X755, (HEXLHLHEEE, WA —EME, MAENFRXL
JRFHRAEREAE M CAS JEFHERVE, HReFEF. HRESFKENT AtomicLong B 47
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EMERER . JDK 8 &Mt T —/NEm K FHEREE ) LongAdder 28, FHEIBATR X
A%,

4.2 JDK 8 #igry R F#£1EZE LongAdder

421 LongAdder &8 /48

BT Hid, AtomicLong iid CAS &4t 7 AEFHZE A SR 7148 1E, A b A PH 28 Bk 1)
588 R E M RECARIF T, (B2 IDK JFRAH AL F k. {# ] AtomicLong i,
EEARTRELECANERZSEHRR —NETFEE, HEHTRNAH -NELEH
CAS #AE &Ry, XHENK 7 KRELERSRWE, <@l TREHFAWEAT B iR
CAS f#fE, XA BIRE CPU B,

(At JDK 8 i 1 — AN 7 4 326 186 B 3 38 9 2K LongAdder F 3K 3 AR 7E i 3 & F 18
AtomicLong HJER i, BEA AtomicLong HIMEREASNZ H T Z KRR £ EH— MR ER
BERmAER, BAMRE—NRESBAZANZE, ILAEZHAEERSFZNRE,
AR T R B2 £/, LongAdder #t2XANEHE. @S B RIEMMAEE T
A Z 4L, aniE 4-1 Fias.

& 4-1

i 4-1 fion, {8 AtomicLong i, J&ZALAEFRN L4 F— MR TR E,
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LongAdder

®4-2

Wil 4-2 fros, {5/ LongAdder B, NZFE N 4T 24 Cell &, &4 Cell B
B—ANYIEEN O B long BB E, XFf, ERSEHAKEBMNHERLT, FFRENTEEHER
EMEREE WD, KB T HFHRERENIHRE. A, ENMEEESTE—
A Cell JEFZERWMBRKT, BEHARE YA Cell BE L —HEHNE CAS Eik, M
RAEH AR Cell B2 & Ei#E4T CAS Sk, XA SREIN 7 HATZAEE i CAS I AT fetk.
/)5, fE3RH LongAdder 2 FI{E N, £ ICHTE Cell 5 &) value 18 205 0L base i [A] ]

LongAdder 4E4" 7 — MEBR WG AR T E B A (BRI T Cell 4172 null)
M—IE(E2E base. HT Cells 5 #7722 ARR ELBORH), BTUA—JTFRIFARBIRE,
TR AE F ZEm B, At e TEnE.

H—FFLRFIWT Cell B4 2 null 3 HIFREREER, BTA B R0 E#R 2 X base 28
BT REF Cell EHMKANA 2 N IRTT, TEWIGAILET Cell #ZH 1) Cell JLER /ML
N2, ¥4 BT AR B SRR Cell 87, Cell 2872 AtomicLong Y — N iuisk, FH SR>
CRAT (4 ), A0 A AR e Oy 2 1)

T RZEICLI Z AN EF AT F I IEARIREN, FONRFHEERIEAR 2 T
HABENFTR (WMERZNEFHEZEN N MR ANELND, 2NETFEEW
AR —ANEAFEAT B AT REMEAR /N o (HJR SR 1 3 e 2R i N A b 4R 00, BT AL Y
M2 ILER AT L EEFT, FiiX B 4# A @sun.misc.Contended JEf#XS Cell 25147 %
TWHER, XPjETHAT AN TERE-ANEFT, ER ER—MET
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4.2.2 LongAdder REG4 1

NTfRRE IR T Z LR — DA R CAS 420 2R MUs #E 4T M 3 A 1 FR AR I &
PERE 7 &, LongAdder 76 N 4EH £ A~ Cell TLER (— MBI Cell 41 ko 4H X #
AR B AT G2 I F RS . R T R G DL U R RS £ B R 43 BT LongAdder FUSEEL : (1)
LongAdder 45 M2 ERERT? (2) M HTLRAERZ 7 A Cell Hr4l L AIME— 4 Cell JTTE? (3)
WA HIARAL Cell 20 ? (4) Cell BAHUAH 25?  (5) LAEVIN 4 ECHT Cell TLEA MR G
AL ER?  (6) Gl RAEZRFRERAE B 23 FE A Cell TUER AR F 14 ?

H4:E T LongAdder (2K E S5, K 4-3 fios.

Striped64 «interface»
tbase: volatile long Serializable
#cellsBusy: volatile int
#cells: volatile Cell[] q

LongAdder

®4-3

% B AT &1, LongAdder 84k 7K [ Striped64 25, 1E Striped64 1 EE4E4 & =N &,
LongAdder )5 SE{E H 52 /&2 base I{E 5 Cell 41 B FTA Cell JTEK 1 value {E 1 20,
base s FEAHE , BRIAN 0. cellsBusy HIRSZH H gdl, IRSERE 0 f1 1, HalzE Cell THK,
P%% Cell HUHSLEVIGRIL Cell AR, {FH CAS #BAEIZZ &R RUERIR R — AT
PAEAT Hod 2 — B4 .

A Cell HI4iE .

@sun.misc.Contended static final class Cell {

volatile long value;
Cell (long x) { value = x; }

final boolean cas(long cmp, long val) {
return UNSAFE.compareAndSwapLong (this, valueOffset, cmp, val);

}
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// Unsafe mechanics
private static final sun.misc.Unsafe UNSAFE;
private static final long valueOffset;
static {
try {
UNSAFE = sun.misc.Unsafe.getUnsafe();
Class<?> ak = Cell.class;
valueOffset = UNSAFE.objectFieldOffset
(ak.getDeclaredField("value"));
} catch (Exception e) {
throw new Error(e);
}
}
}

ATLAEF], Cell BGRB8, A FB4ES — M7 BN volatile F)AE &, X B
A volatile f& K AR FEEAE value BN EEMASL, v 7 ORIEAZ & #9777 WX B 3
A volatile B 534k cas BREUEIL CAS #4E, {RIE T 2 AT 2RHE 58T I 4% 73 FL Y Cell 7T
Z % value [HHEFIE. A4, Cell 21§ F @sun.misc.Contended 1&1fi &~ T #E AL E.
BIXBBAEE T R 1A 6.
® long sum() IR[EI /T HIME, PEHEEER RINATE Cell NEBH value 1B )5 FF RN base.
Bl T RS, BT RSN A X Cell BAHBEATINEL, BT BATE RN 72
AR HARLEXS Cell HEMEAT 7B, WA TREXN BT TH A, Bl sum
IR [E PEHA R AR AREF R, HRBEMEFEA R — R sum J7E B R FHREB(E .

public long sum() {
Cell[] as = cells; Cell a;
long sum = base;
if (as != null) {
for (int i = 0; i < as.length; ++i) {
if ((a = as[i]) != null)
sum += a.value;
}
}
return sum;

}
® void reset() NE B EAE, W FCLHE base BN 0, 1R Cell AHF TR, NTEME
WEERNO.
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public void reset () {
Cell[] as = cells; Cell a;
base = 0L;
if (as != null) {

for (int 1 = 0; i < as.length; ++i) ({
if ((a = as[i]) !'= null)
a.value = 0L;

}
® long sumThenReset() & sum FIBUERR A, 41 A ESE A sum RINX RLHT Cell £,
HE4AT Cell F{EEE N 0, base EE N 0. X, BEZLBERAZTERNSFRME,
b tn % R A — MNAFHRFEE = Cell 1{E, M — M2 R AR 22 o E.

public long sumThenReset () {

Cell[] as = cells; Cell a;

long sum = base;

base = 0L;

if (as != null) {

for (int 1 = 0; i < as.length; ++i) {
if ((a = as[i]) != null) {

sum += a.value;
a.value = 0L;

}

return sum;

}
® long longValue() 41T sum().

THEZEET add F7EMEI, AZAT7i% R H AT DASE) HoAb = & 5 .

public void add(long x) {
Cell[] as; long b, v; int m; Cell a;

if ((as = cells) != null || !casBase(b = base, b + x)) {//(1)
boolean uncontended = true;
if (as == null || (m = as.length - 1) < 0 [|//(2)
(a = as[getProbe() & m]) == null ||//(3)

! (uncontended = a.cas(v = a.value, v + x)))//(4)
longAccumulate (x, null, uncontended);//(5)
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final boolean casBase(long cmp, long val) {
return UNSAFE.compareAndSwapLong (this, BASE, cmp, val);
}

R (1) EHILFE cells 27N null, WHR 9 null W 24157 722548 & base LT R,
IX IR EE Rl AtomicLong HIHRAE

IR cells AN null BE LLFEPATAAS (1) 19 CAS #4/ERM T, W& EHATARIG (2D,
ARG (2) (3) BRIEZRTLAENIZYT A cells HOH BT AIWE— A Cell TR, MR HFTLIEBR
SR TE R AR M PAT NS (4D, {E ] CAS 3R AE K H B /- BCH) Cell JTTEH K value {H, #02R
LT ZRFE WS B JC RAAEAE BB AR AE(E 2 CAS R AE RO AT (5). HIDBAR (2)
(3) (4) HilERBE WK 2 AT LLAE R 1% U5 7] 19 cells 24LR) Cell TR, AJE#E1T CAS
WrilE, FORTE IR A an S S 5 AN 2 U = Bk RIS (5) $UT. A HARTLTRE
MZ Vi 1Al cells ZUAH B —AN Cell JT % A&l getProbe() & m #EATTHE AT, A m & X470
cells L ITLE 2L -1, getProbe() W H T3 H Y §i 262 4% & threadLocalRandomProbe
B, XME—TFERHN 0, MR (5 BEmext H#fTymEi. B Lar&EEd oin
Cell TEEH I cas B HCRRIEXT Cell TTE value [HEHT AR 71, X BIRATEZ T 198 2
AlTa] L 6

N TH E S AL longAccumulate [RARISIZHE, X2 cells $UHBE WG LAY M T .

final void longAccumulate (long x, LongBinaryOperator fn,
boolean wasUncontended) {
//(6) itk ATEA269 % FthreadlocalRandomProbe 1A
int h;
if ((h = getProbe()) == 0) {
ThreadLocalRandom.current(); //
h = getProbe () ;
wasUncontended = true;
}
boolean collide = false;
for (;7) 4
Cell[] as; Cell a; int n; long v;
if ((as = cells) != null && (n = as.length) > 0) {//(7)

if ((a = as[(n - 1) & h]) == null) {//(8)
if (cellsBusy == 0) { // Try to attach new Cell
Cell r = new Cell (x); // Optimistically create
if (cellsBusy == 0 && casCellsBusy()) {

boolean created = false;
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try { // Recheck under lock
Cell[] rs; int m, 3j;
if ((rs = cells) != null &&
(m = rs.length) > 0 &&
rs[j = (m - 1) & h] == null) {
rs(j] = r;

created = true;

}
} finally {

cellsBusy = 0;
}
if (created)

break;
continue; // Slot is now non-empty

}
collide = false;

}

else if (!wasUncontended) // CAS already known to fail
wasUncontended = true;

//%WCel LB, MIMATCASEE (9)

else if (a.cas(v = a.value, ((fn == null) ? v + x

fn.applyAsLong (v, X))))

break;
// B ATCel 14 FE MK FCcPuidk (10)
else if (n >= NCPU || cells != as)
collide = false; // At max size or stale

[/ AFHEE (11)
else if (!collide)
collide = true;
/14 R B AEANFCEA KB CPUMF BA W R %5 (12)

else if (cellsBusy == 0 && casCellsBusy()) {
try {
if (cells == as) { // Expand table unless stale
£/12 .10

Cell[] rs = new Cell[n << 1];
for (int i = 0; i < n; ++1i)
rs[i] = as[i];

cells = rs;

}

} finally {
/112 .2
cellsBusy = 0;
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}

1/12.3

collide = false;

continue; // Retry with expanded table

}

// (13) ATHBKRI—AZTHAHCell, THtHHhashil, xorshift ik 4 m ALK
h = advanceProbe (h) ;

}
//#nkEtcel 144 (14)

else if (cellsBusy == 0 && cells == as && casCellsBusy()) {
boolean init = false;
try {
if (cells == as) {
//14.1
Cell[] rs = new Cell[2];
/[/14.2
rs(h & 1] = new Cell (x);
cells = rs;
init = true;
}
} finally {
//14.3

cellsBusy = 0;
}

if (init)
break;
}
else if (casBase(v = base, ((fn == null) ? v + x :
fn.applyAsLong (v, x))))
break; // Fall back on using base

}

LA E A, X BIRATE B NS 3. W R 4 F0 S,

VEANELEEE - RKRPWTIARB G B, 2¥WBEHLIYITTEETE
threadLocalRandomProbe F{H, MU T, XA EAETTE LHI LR N 1Z 5 HC 2 cells
A KW —A Cell TTER 22|,

cells A HIWIGR A R AERTS (14) FHEATH, HF cellsBusy &—Mraw, 70 1B
AT cells BUHB A EBVIBUEET &, HKAEHE Cell LR, N1 P cells £
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FERAIGECE Y, S8 GRT7E QIS Cell TTER. 1BId CAS #AERIAT 0 50 1 RE
) He, X B AL casCellsBusy B#. %24 HIZ&FEEIT CAS W HE cellsBusy A 1, N4
BRI IRVIaa W RAE, IR A IX IR AL R A R AT & T . wfig (14.1) ¥IghiL
cells FATTEAN KON 2, REMEM h&l T8 AFTLRRER %15 celll AWM MLE,
A {3 FH 4 AT ZRF2 1) threadLocalRandomProbe P & {H & (cells A TTEANE -1), RiEts
7~ cells U AWM, &EMRIG (14.3) EET cellsBusy fric. ERIX B %A
CAS #:1E, HI2&EL2M, JEFERZ cellsBusy & volatile 8R!, XARIE T A& A FR]
WAL, 53 A HoAthdth 77 A ARSI A HL 2 B 2L cellsBusy FIME . 7EX BHIIAILH) cells #4
R TTRKE B ATER nulle XBEFEIZ T B 3, RIE T cells U aT#HILGE 1k .

cells FH T 2 RAERID L2 AT 1, Xt cells ¥ &2 A FM4H1, Bt 2R
IS A B AN B BB . B2 24T cells FITTRANEUN T HATHLEE CPU AN$3F H 245810
ZANEREV A T cells R —MTTER , N SRR H AP —ALFE CAS R A4 &7
T &5 BE. XEAMEW &K CPU AN EIE? HEEREME R CEE, RE LS54 CPU L
BT —MNRRER A 2 2 LR BR KL, B2 cells TR MIS CPU MI—H
i, A Cell #f# FH—/> CPU BT AL, XAHHEREA REBEN. RIG (12) FRy wE
et 2 Sedid CAS W& cellsBusy A 1, RJ5A REFHATY . % CAS BTN AT A
(12.1) BEEY ZRRNZHN 265, HEH Cell TREY BEHA. Ho, ¥H/G cells
HETERR T OEEREROITERIS, TEEHM TR, RLETEMEHENERE null, X
HEZ T HE 4.

AR (D @) F, K ATk 2 R add 7 7% HF B X A0 2 2 10 BE ML 3L
threadLocalRandomProbe F1 cells 7o 3 ™ it V7 [a] (1 Cell TT& ThAx, A5 R K IR
R AR TCER IE Y null, TGETHE — > Cell LR E cells $4, I HAEKHAFINE cells iz
2RI BTG E cellsBusy A 1.

REG (13D Xt CAS KM L2 H i H 4T & A2 1 BEHL{E threadLocalRandomProbe,
PAD T IR D7 18] cells TCR I HIMPRILE o 1X B [F% T A& S,

4.2.3 NG
AN T IDK 8 HH K LongAdder R T HEE1E, %20 A& cells $414r4H
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TEFHK T ZERERN XN — AN E A EHATEHNN PSR, L2 ANELFETT LRI T cells
BH B TR IFATIATRE R EAE. 54, F4H T E Cell A @sun.misc.Contended £
filR AT 1B, XS T cells BN 2R F R B IINE—NEREAT, HEt2Ee T

H=, XxERBE RS

4.3 LongAccumulator ZKFIEFRT

LongAdder 2£/& LongAccumulator ] —M#], LongAccumulator b LongAdder f¥jZh
BEOR K. a0 S P& R AL o accumulatorFunction & — AN Hiz H 8842 0, HARYE
AN ZSEOR Bl — M HEAE, identity /& LongAccumulator ZN#8 #4618

public LongAccumulator (LongBinaryOperator accumulatorFunction,

long identity) {
this.function = accumulatorFunction;

base = this.identity = identity;
}

public interface LongBinaryOperator {

/ 1ARAB A St ot A w — AME
long applyAsLong(long left, long right);

L T#EE], LongAdder H 352/ LongAccumulator i — AN, 1 H LongAdder it 24
FA# A 77 20 A LongAccumulator :

LongAdder adder = new LongAdder () ;
LongAccumulator accumulator = new LongAccumulator (new LongBinaryOperator () {
@Override
public long applyAsLong(long left, long right) {
return left + right;
b, 0);
LongAccumulator #H [t T LongAdder, 7] LAy R N&RHE4LE 0 BIIGR1E, 53 R Aede
HEGAR 0. H4b, RIEIEF] LLFRE FMAN, teanAN#tsT RNk, RFHEE
#3& LongAccumulator i & A\ B & LRI H B BRI AT, 52 A & Z 0 a R .

M EACHSFRATTAT A%NIE, LongAccumulator A T LongAdder (I ARITE T, TEiHH



AP G Ml i sl i ] AR

84T JavaIt KB PRFBIEXREIIN | 103

casBase It 5 # & (1) /2 b+x, ATE W{EH T r = function.applyAsLong(b = base, x) K115 .

//LongAdder#jadd
public void add(long x) {

Cell[] as; long b, v; int m; Cell a;
!casBase (b = base, b + x)) {

if ((as = cells) != null ||
boolean uncontended = true;
if (as == null || (m = as.length - 1) < 0 ||
(a = as[getProbe() & m]) == null ||

! (uncontended = a.cas(v = a.value, v + X)))
longAccumulate (x, null, uncontended):

}

//LongAccumulator#jaccumulate
public void accumulate (long x) {
Cell[] as; long b, v, r; int m; Cell a;
if ((as = cells) != null |
(r = function.applyAsLong(b = base, x)) != b && !casBase(b, r)) {

boolean uncontended = true;

if (as == null || (m = as.length - 1) < 0 ||
(a = as[getProbe() & m]) == null ||
! (uncontended =
(r = function.applyAslong(v = a.value, x)) == v ||

a.casi(v,; ©)))
longAccumulate (x, function, uncontended);

}
FAk, HIFE LA longAccumulate B 4% 3% [ 2 function, T f5 # /& nulle M T LAY

ALEN, 24 o O null BSR4 A vix DIVEE &, X R BT LongAdder, 24 fa AN null
i U FH A 338 B fn BRI SR

else if (casBase(v = base, ((fn == null) ? v + x :
fn.applyAsLong (v, x))))
break; // Fall back on using base

B KRR B/ 4H T LongAccumulator (1) 2. LongAdder 2 /& LongAccumulator
B —ANEB, SRR JEEIRAE T NSRRI TIRE, W RALER P B SCE I
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4.4 2L

RENATIHROFHRFHERIESL, XKL EHIEEER L CAS LU, X
FHECAE A B Se IR F YRR AR FE R B IR KIR & . H e UHE T & 521 AtomicLong 25/
SEPLEEE, SRJE1HE T IDK 8 HHT Y ) LongAdder 281 LongAccumulator Z8[JREE ., 23]
SERFG, A TR SRR E PR5E AR GE DR M ) B A R MR E ORI T RSt RE .
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EHE
JavaH & 8 H & Listilf A5 5 #r

51 T4g

FRBEH RIH K List A CopyOnWriteArrayListe CopyOnWriteArrayList A& — /> £k 2
24 W) ArrayList, X HBETHESURIEHREREN —MEH KA (PRI _E#TH,
W2 HEH 7 S ZH %K. Copy On WriteArraylist fIZEE M anE 5-1 fiw.

CopyOnWriteArrayList<E>

#lock: ReentrantLock
-array: Object(]

+add(e: E). void

+set(index: int, element: E): E
+size(): int

+isEmpty(): boolean

+E remove(index: int)
+iterator(): Iterator<E>

B 5-1

£ CopyOnWriteArrayList ] 25 & #, 4 4~ CopyOnWriteArrayList Xf & B A — 4
array FUH X % RAF A KT &, ReentrantLock 8 5 815 % F SRARIE B iF R — MR 72
Xt array #HATIEEL. X B HE{218 ReentrantLock 2 S8, FER RE —NLERT LAREBUHR
AT, FESEIN JUC FHSHHITNE.

WRUEBRNEEM— SN EHIWEERZEN list RIS EAR, AHESFELE?

o fAIHIAAL list, HIEAILHY list TTERANECNE D, list RERAKNG?
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* WMfAIfRIELFER S, HEANEREHITIRE I WA RHEREREREN?
o AT RAE(E FHIEAR AR 7 List B BOEHE — Bk ?
FHEHFATEF CopyOnWriteArrayList I{E# Doug Lea & WA 311 .

52 FEFLEBMBNT
5.2.1 sk

HAEE NTESWERE, T AMEANIMEE T — KN 0K Object HLHAE A

array fI¥IAR1E -

public CopyOnWriteArrayList() ({
setArray(new Object[0]);
}

REE THSHIERE.

/ /B E—Mist, ERFLERASLoCopyIntd &l A
public CopyOnWriteArrayList (E[] toCopyIn) {
setArray (Arrays.copyOf (toCopyIn, toCopyIn.length, Object([].class));

JINEA RS, FELSZEOTE LB Klist
public CopyOnWriteArrayList (Collection<? extends E> c) {
Object[] elements;

if (c.getClass() == CopyOnWriteArrayList.class)
elements = ((CopyOnWriteArrayList<?>)c).getArray();
else {
elements = c.toArray();
// c.toArray might (incorrectly) not return Object[] (see 6260652)
if (elements.getClass() != Object[].class)

elements = Arrays.copyOf (elements, elements.length, Object[].class);

}

setArray (elements) ;

52.2 RmMxT=

CopyOnWriteArrayList # Fi SR ¥8 Il G & 9 B8 20 add(E e) add(int index, E element).
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addIfAbsent(E e) Fl addAllAbsent(Collection<? extends E> ¢) %5, ‘EAI1HIFH AL, FrLlA
#5 LA add(E e) ARV .

public boolean add(E e) {

/7B R B4 (1)
final ReentrantLock lock = this.lock;
loek.lock().;
try {
//(2) % HBarray
Object[] elements = getArray();

//(3) AHlarrayF|#r4ein, et B4
int len = elements.length;
Object([] newElements = Arrays.copyOf (elements, len + 1);

newElements[len] = e;

// (4) 18 AT K A o] 09 Hn
setArray (newElements) ;
Yeturn true;

} finally {
/7 (5) B A b 4
lock.anleock() ;

R EACRS . WA add TR AR S e RATAUS (1D ERBUM S8 WREA
LFEEMA add JVEN A —ANERRE 2 REENZ, HAh 2R & e H 26 4R 8 B 2 B R K

A — MR B BE, SRIE T EZLBERMN TR NS E S Efh LB A
array HEATIE 2.

LIERIBEHATAARS (2) FREL array, SREHATAIS (3) EiHil array B —NF A
CANIZ BT DU 38 37 220 1 K/ 2 TR R B4l K /N3 n 1, BT BA CopyOnWriteArrayList 52 76
Ftlist) |, FFAEHTIYE B TR AN B R R .

RIEHATIRIY (4> RGBT 8 B 0 550, R BIRTRE . BT T8, Frid
B add IREENEFHERE. FEEZENE, ERMTER, HEEH T MR, &
JEFERIR BTN, WA B F R LT .
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52.3 ¥EBIEEMETE

{f F E get(int index) 3R HL T 4% Nindex ) ;T &, W R T E A F E N 0 B
IndexOutOfBoundsException 5
public E get (int index) {

return get (getArray (), index);

}

final Object[] getArray() {
return array;

}

private E get (Object[] a, int index) {
return (E) al[index];

}

FEn EARS T, MR x A get TIERIIE EAL BRI, WS E, BRI
array #4H GX B a2 PR A, 5B i EEMEN cE (XEHLNSEB),
XRWL AR, (BRI I G AT IR o R B List WA WA 5-2 FiR,
HEA 1. 2. 3=/ "&.

CopyOnWriteArrayList

array

5-2

HTHATSEAFMSEBEEMB, XMATHFBELRE x PITESE A BFRITH
BB, BI—NEKREyH#ITT remove #ME, BREEMBEITE 1. remove BAEEH LI
B S8, REHITER ERIERIE, Bt ER —0 260 array #4H, AEEEH HA
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F T B 272 x il get TIEE YT M AITER 1, ZJE ik array 38 F B HIAEAE . IR
array Z HU4R A RIS RS FVH SO 1 TIIAR 0, BINEIE x BEMAE, XL x i
PATLIR B, PR B HRIEMBAHRLRE y MERTTR AT, Wil 5-3 Fis.

CopyOnWriteArrayl.ist

tempArray array

5-3

Fibh, BARLEy CAMER T index LK THR, ERLExNPEBIERSIERE
index ALHITTER, IXH SR E I 1 SR ™ A 1) 55 — Bk A

52.4 EMIEETTE

ffH E set (int index,E element) &2 list F4gE L ENE, WMRBEMEN TENT
7E N4t 4 IndexOutOfBoundsException 5%, RAZHITF.

public E set(int index, E element) ({
final ReentrantLock lock = this.lock;
lock.lock():
try {
Object[] elements = getArray();
E oldvValue = get(elements, index);

if (oldvalue != element) {
int len = elements.length;
Object[] newElements = Arrays.copyOf (elements, len);
newElements[index] = element;
setArray (newElements) ;
} else {
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// Not quite a no-op; ensures volatile write semantics
setArray (elements) ;

}

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

a0 EACRS 5B SR T A B, AT BHLAE AR ZRAE XS array BT B RJEIRILY
HIEAL, FRA get TR E ML ERITER, WREEMERTTRESHEASA B
EEFBAFESHITER, REEHEAE LBSUR B AN TR EH e EH A E array. 0
RiBEMER TRESHE—F, WATRIE volatile 15 X, TR FEENKE array, B
% array BN B HRA T

52.5 MERTE

MHER list EHFs 2T E , AT LAMEA E remove(int index) « boolean remove(Object o) Fl
boolean remove(Object o, Object[] snapshot, int index) & /7%, EATREIEE—F. T~ H#E
T remove(int index) 77 7% .

public E remove (int index) {

/] EREBAR & A

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

try {

g 3E &
Object[] elements = getArray();
int len = elements.length;

//EBIgEAFK
E oldvalue = get(elements, index);
int numMoved = len - index - 1;

/13 R BRI ARG —ANE
if (numMoved == 0)

setArray (Arrays.copyOf (elements, len - 1));
else {

/15 BRI R B R )G R bl U F B A
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Object[] newElements = new Object[len - 1];

System.arraycopy (elements, 0, newElements, 0, index);

System.arraycopy (elements, index + 1, newElements, index,
numMoved) ;

/ /18 R A SRR S

setArray (newElements) ;

}

return oldValue;
} finally {

/ /R

lock.unlock() ;

}

fn_b ARRD FESERN T HE T R K ACRD AL, o S SR o 81 DL ORAUE AN PR Eicte 1A 1R b £ 7%
AREXS array BEATIEE, ARE RIS P EBNERKICR, JHERR TR E S 2IH 4,
S R A B e SR RO, o R [l I RETROB

5.2.6 F—EMHHIEKES

W PIFIR TG R AT LME A . PR 4 RIS S — BT, M7k
WL A0 e 48 AR S

public static void main( String[] args )
{

CopyOnWriteArrayList<String> arrayList = new CopyOnWriteArrayList<>();
arrayList.add ("hello");
arrayList.add ("alibaba") ;

Iterator<String> itr = arraylList.iterator():;
while (itr.hasNext ()) {
System.out.println(itr.next());

W,

<terminated> copylist [Java Application] /Library/Java/JavaVirtualMachines/jdk1.8.0_101.jdk/Contents/Home/bin/javs
hello

alibaba

1% ACAS ) hasNext J7i%H T HIB 5 R R BIEH TR next TTIEMN BAKIRE TR 15T,
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FHEKFE CopyOnWriteArrayList FIEMR AT —HMERE A B E, Prigss—Bt2 iR E
ARG, HAMZREXT list B EEAESRA TR, NHEF DA HER .

public Iterator<E> iterator() {
return new COWIterator<E>(getArray(), 0);
}

static final class COWIterator<E> implements ListIterator<E> ({
//array®y i BAR A
private final Object[] snapshot;

/[ HAAT AR

private int cursor;

//HiEFE

private COWIterator (Object[] elements, int initialCursor) ({
cursor = initialCursor;
snapshot = elements;

}

/| GV Y
public boolean hasNext () {
return cursor < snapshot.length;

}

/| EBAFE
public E next () {
if (! hasNext())
throw new NoSuchElementException () ;
return (E) snapshot[cursor++];

}

e B, 241 iterator() 77 14 3REUEAR BRI SE R _E 43R [B]— A4~ COWIterator X
%, COWIterator Xf R f¥] snapshot & & {RAF | 248 list BN Z, cursor /& [J7 list B HfE
THR.

A4 snapshot #2 list [FJERIGWE? BHBH & Fe &m0 gl W, mAREIA. Wi
1E 1% LR F2 A8 PR [B] (kA 2808 o R A d A2 b, AR WA X list #EAT I, A4
snapshot 4% 5 2 list 1 array, FUNEATRGIHR R (H2 a0 RAE® J 3 E HAh 2R X %
list HEAT T 34 MM 5, FE4 snapshot 2 PR T, R38N S50 list B A BCH O S B 6 1,
X% 2 A 4 snapshot 5| H . X W ULHIIREUA ARG, HAHZIERESE TR, HMLRE



$5% Javat KRB PHKLisURELET | 113

Xtz list BEATHIIEMISCASTT I, OV ENTHRIER R AR R, X255 —8ut.

TmEE—

public class copylist

{

AT RIS 2 20 FE T ISR 38 — BUERIBOR

private static volatile CopyOnWriteArrayList<String> arraylList = new

CopyOnWriteArrayList<>();

public static void main( String[]

{

arrayList.add ("hello");
arrayList.add("alibaba");

add ("to") ;
arrayList.add ("hangzhou") ;

(

(
arrayList.add ("welcome") ;
arrayList. (

(

args

) throws InterruptedException

Thread threadOne = new Thread(new Runnable () {

@Override
public void run() {

/ /5B Llist P FARA 1690 %E Hbaba

arrayList.set (1,
/ /R E

arrayList.remove (2) ;
arrayList.remove (3) ;

o8

[ IRAEEAS BB B AR IE R B

Iterator<String> itr =

/] BEEAE
threadOne.start () ;

/1 FHFTERBPIT T
threadOne.join () ;

//#ERTE
while (itr.hasNext ()) {

System.out.println(itr.next());

"baba") ;

arraylList.iterator();
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}

S RIT

<terminated= copylist [Java Application] /Library/Java/JavaVirtualMachines/jdk1.8.0_101.jdk/Contents/Home/bin/java
hello

alibaba

welcome

to

hangzhou
|

A EARTS A, main B E LW ML T arrayList, ARETEE LB T
arrayList 2% fX2% . F4F2 threadOne J3 3N /G H 5B T arrayList B2 — AN T RMIE, A5
fHIBR T arrayList 1 FARA 2 Fl 3 BT ER

FERFEAE T EARIAT 58 2 )5 A A SR A isAQ A o B e R, M dan 45 R A R0E
FET A8 B HAT OB — R AR 20 Rl RIS SRS —BUE ATl [EEERE,
SRBUEAER I BRAF L IE T L FE AT Z HTREAT

53 R45

CopyOnWriteArrayList {8 F 5 B & il ff) SR B& SR ARAIE list B — B, MR —B—5
AN EAE AR E IR, ATUATESE M i R AR A 7 5 8, SRORIEAE FEAN I [A]
R —ANEFEREST list BUHBHATIE . 55 4h CopyOnWriteArrayList $2 4t 7 55 — M %R
2%, MMERIETERBUEMRAS G, HABLFEXT list FMECURATT LA, AR 7 U 2

—/MREE. H4, CopyOnWriteArraySet (K JE Bt 2 LR, BOGBIEE AT UE
[5e) FH YRR o
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6.1 LockSupport TE%

JDK {1 rt.jar A B9 LockSupport &4 THEE, &/ 3 Z/EH R ERMMRERLR,
% LR BB A ] 25 S A 2k At

LockSupport X 5 M EH E M LR S XB—NF A E, EBAER T IHA
LockSupport 28 {75 7% B 4 F2 2 A FFH W 7T EAY . LockSupport 72 1 A Unsafe J8 SEIL Y,
N A4 LockSupport H LA 3 E K24

1. void park() 77i%

un 5 A park HiE B4 FE C 4 E 2| T 5 LockSupport 5% Bt i ¥F AT HIE, 1) 9 A
LockSupport.park() By < 5 Fik[E]l, BMAHLRESEEE LS 58 MRE, Wite s
.

W ACHY B /E main BRI A park vk, & R &% begin park!, SR )5 2450
LREp R, XRFNERINEN T HHEER A VFIER.
public static void main( String[] args )
{
System.out.println( "begin park!" );

LockSupport.park() ;

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

TEH AL FE I A unpark(Thread thread) 777%3F H A4 ST &2 E S8, RA park 77
EMAE I ZE LR REl. FAh, WIRHABLARRA T ELIER interrupt() 7%, WE
T R W AR S B AR R R, PR SRR R A B DAFE TR park 7792 I B 4 AR
8 B 2% 2 W 77 2K

TEERENZ, FVH park() 77210 8 FH 2E B 2 A2 4 A 42 A% A T T IR =] B A 2 9
H InterruptedException 577 .

2. void unpark(Thread thread) 77 i%

24— AN FE 8 A unpark B, 015 28 thread 2872 7% 7 4 thread 5 LockSupport 28
KELAIFATIE, MLk thread ZEFEFFH . W3R thread 2§ A A park() T #E42,  WE
unpark 5, %R MEE. WR thread Z 7% A A A park, WA unpark 5% )5,
YR park 777, Ha rZliRE. BHAREINTR.

public static void main( String[] args )

{
System.out.println( "begin park!" );

/ /1% 53T A2 IR E] H THE
LockSupport.unpark (Thread.currentThread()) ;

/ /BRI R parksy &
LockSupport.park();

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

}
ARG =t

begin park!
end park!

THEFERE — A F LUINEXS park A1 unpark B3

public static void main(String[] args) throws InterruptedException {
Thread thread = new Thread (new Runnable() {

@Override
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public void run() {
System.out.println("child thread begin park!");

// BRpark7z ik, #HALAT
LockSupport.park() ;

System.out.println("child thread unpark!");

¥ )i

/] BEFEAR
thread.start();

/] ELEARKIRLs
Thread.sleep (1000) ;

System.out.println("main thread begin unpark!");

/ /A Aunpark’ ikitthread A2 H A FTIE, KGparks Hi&
LockSupport.unpark (thread) ;

)
S

child thread begin park!
main thread begin unpark!
child thread unpark!

ERACH E e8I T — T LR thread, T2 A2 /8 305 A park 7735, TR
UTTERBEBAFEFTIE, RMESLE CHE.

F LR 1s &0 T ik FLFE W unpark 77 V5T ik F & F2 %0 child thread begin
park! F-FH%E .

FLREREIAT unpark 7775, SECHFLIE, XFEMM E MR L FARERE WAL,
NG FLFE R Y park J7iE50R ] T,

park 75 {%3R [B I A & 5 YR R R AT A S BRGR (8], BT LA A & 7% AR 2 50 A A park 75
ERRE, B E R TR, IR L NE F I park J7i%k.
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B, FRAE R AT S P RS X B mT DL e A 2 R R A W A R 1B
T ULEA ] park 7775 G BILRRERE R T iR B, FRATE S T AR, N R
LockSupport.unpark(thread);, #RJ5 ¥/ thread.interrupt();, ARG .

public static void main(String[] args) throws InterruptedException {
Thread thread = new Thread(new Runnable () {

@Override
public void run() {

System.out.println("child thread begin park!");

// RAMparkd ik, #HAH T, RAH P WA AR B IR
while (!Thread.currentThread() .isInterrupted()) {
LockSupport.park() ;

System.out.println("child thread unpark!");

Yz

/] RBITEA
thread.start () ;

// ELAKRIRLs
Thread.sleep (1000) ;

System.out.println("main thread begin unpark!");

/] FHTEAR

thread.interrupt () ;

)
CTIEEE

child thread begin park!
main thread begin unpark!
child thread unpark!

e EARIDH, RAERETFER, FREAREBTER, WRTEREN gL, BE
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YR unpark(thread) 775 TR A SR,

3. void parkNanos(long nanos) 77i%

F park 77238100, Wi SR park J7 VLR 24 % 2 T 5 LockSupport SREX 1 ¥R AT IE,
3 A LockSupport.parkNanos(long nanos) 77 1% &5 iRl ZAEMARLET, R
BB ZRVFNE, W H &S nanos B 8] [F& 08 B 3hik [E]

714 park J71EIE R A blocker Z 4 #1771 void park(Object blocker) 7772, k7%
TEWA FA VF ARG O T A park 777610 PR ZE SRS, XA blocker X R #id & F
ZEIEN .

ff FA2 W T BT DLW SR 2R FE i P ZE A S [A], 2 W 1T B 23833 1 A getBlocker(Thread)
T2 K 3R AL blocker X R A, Fr LA JIDK HEFEFRA1ME FH A blocker ZHU¥ park J7% , I H
blocker # ¥ BN this, IXFEULEFT ENAARHERRHE A In) @I 5L e A0 R AN RPEPHZE T .

il fn S T R AR

public class TestPark ({

public void testPark() {
LockSupport.park();// (1)

}

public static void main(String[] args) {

TestPark testPark = new TestPark();
testPark.testPark();

—

s

1z

TIBSJE, fEH jstack pid fiv & & F L AEHERRHY R LAE 2040 R i 45 R

—N

on condition [0x000000010946a000]

ort.park(LockSupport.java:315)

B AAS (1) A~ LockSupport.park(this) J5iz2f7X%, N jstack pid K% H! 45 = A
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on condition [0x000000010b942000]

il #Hr blocker Z¥U 1 park J7ik, LIEHERT UMM E 2 A RHEMNRIER.

4. park(Object blocker) 7%

public static void park (Object blocker) {
//RBGR R %42
Thread t = Thread.currentThread() ;

/ /&R iEE AR Mblocker ¥
setBlocker (t, blocker);

VE:=~2 %2
UNSAFE.park (false, OL);

/| BAEMY G FHRblocker &, BA—MHAAL£ZAZMEN A 547 R A
setBlocker (t, null);

Thread ZEE A N4 & volatile Object parkBlocker, FRAFIL park 7774514 [ blocker
X5, HHLRIE blocker LEFME| T A H park HEM LRI R A E B,

5. void parkNanos(Object blocker, long nanos) 7 i&
FH L park(Object blocker) 77742 T /NMHERT B [H]

6. void parkUntil(Object blocker, long deadline) 75 i&
ERRBIT

public static void parkUntil (Object blocker, long deadline) {
Thread t = Thread.currentThread();
setBlocker (t, blocker);
//isBhbsolute=true, time=deadline; & ~%|deadlinehf ] 5ik B
UNSAFE.park (true, deadline);
setBlocker (t, null);

}

H 24 deadline HIES (B BBAL4 ms, BT [E]JZM 1970 F BIIAEFE — N0 8] S ZHD
fH. XAJ5EM parkNanos(Object blocker, long nanos) AR X Al &, J&#& &M 411 HE
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#5 nanos FPISF[A], TWIRT#H BEE —ANE &, EhinFE L3 2017.12.11 H 12:00:00, NHE
IX AN 8] s 5 B M 1970 S FIIX AN ] S ) S Z R

R HE T

class FIFOMutex ({
private final AtomicBoolean locked = new AtomicBoolean (false);
private final Queue<Thread> waiters = new ConcurrentLinkedQueue<Thread> () ;

public void lock() {
boolean wasInterrupted = false;
Thread current = Thread.currentThread();

waiters.add (current);

/] RAHTAH W EARTARIAN (1)
while (waiters.peek() != current || !locked.compareAndSet (false, true)) {
LockSupport.park (this) ;
if (Thread.interrupted()) // (2)
wasInterrupted = true;
}

waiters.remove () ;
if (wasInterrupted) // (3)
current.interrupt () ;

}

public void unlock() {
locked. set (false);
LockSupport.unpark (waiters.peek()) ;

ER—AEHEH I, Bt REIIKE TR RIS £R (1) 4, 0
REATLFENZPNE BE B RTB Q2P ZRARIRE, WA park T7EHEE C.

WIBTEACES (2) LLHIMT, R park ik E TR E, U RREFE, HHAE
BHMiRE, MRS, REFRAN LSRRI RNE tERE LSRG CEHHE
MR AZIRER, QR MAREL R A park FTiEEEE A T,

WIEHEACES (3) 1, HIWTARIE, WRFFCH true MR WTZLRE, XNEAEMBER?

E%ﬁmﬁ@&&*%?ﬁ%ﬁ.E%&N¢%%%K@%@,@%b,ﬁmxﬁﬁﬁﬁ
LRREXTZAR EA BN, FrAERE T
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6.2 HMHREHEATI AQS #fit

6.2.1 AQS—HIMEEX#

AbstractQueuedSynchronizer i % [7] 25 BA 51 T8 #% AQS, ‘B /& SZHL [R5 28 i e fiti 28 14,
FHRATHHRERZSEH AQS SEIM M. Ho4b, KEZHIF K& I REKIT A2 B
AQS, {H & JiE HJFHX T2 EHE R IR AN . THET AQS MIZEE L, i 6-1
FiR .

AbstractOwnableSynchronizer ConditionObject
-exclusiveOwnerThread: Thread -firstWaiter: Node
#setExclusiveOwnerThread(thread: Thread): void HatRan Nod
#getExclusiveOwnerThread(): Thread +signal(): void

+signalAll(): void
ZIX +await(): void
AbstractQueuedSynchronizer
-state: int
-tail: Node
-head: Node Nada
-unsafe: Unsafe #SHARED: Node
-stateOffset: long H#EXCLUSIVE: Node
-headOffset: long #CANCELLED: int
-tailOffset: long #SIGNAL: int
-waitStatusOffset: long #CONDITION: int
-nextOffset: long #PROPAGATE: int
#acquire(arg: int): void m\trsm: L
#tryAcqui : int): bool N
ryAcquire(arg: int) ean et Niotde

#acquireShared(arg: int): void
#acquirelmerrup(tib?y(arg: int): void #thread: ,Th'?-a"
#release(arg: int): boolean #inextWaiter: Node
#releaseShared(arg: int): boolean +isShared(): boolean
#ryRelease(arg: int): boolean +predecessor(): Node
#tryReleaseShared(arg: int): boolean

& 6-1

HIZE T LES], AQS &—> FIFO MU BAF, H A #IED Y 5 head I tail 1E3%PA
HHMEARITE, PAFITCEREKZER N Node. H ' Node #1f] thread 28 & F R A7 U AQS
BAZ) LT FR 28 72 5 Node ¥ & P4 # ¥) SHARED FH SRARIC 1% 28 12 /& 3K B St 52 W% 5 e 4o Pl 98
HHEE A AQS BAFH), EXCLUSIVE H RAR1C &2 & IR BUM (& B8 U5 I # e /5 I
AQS FAFIH] 5 waitStatus 103K 4T RAZFAAIRA, ATLLAY CANCELLED (ZRFEHEUH 1),
SIGNAL (£R72 7% E 4 Mef2 ). CONDITION (ZRFE7E 45 FFFAF BT % 4% ). PROPAGATE (%
JRHE =2 B YR A TR B8 S0 AR T A0 5 prev IR AT AAIATIR T A, next 103K 2 FT T AL
JE 41T R
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FEAQS 4 T — I — IR & 18 B state, A LA 1 JT getState. setState.
compareAndSetState PR £ 1% 2 HAE. %I T ReentrantLock HISZHL K UL, state AT DL SRR
2 W0 26 FE SR BB A AT BN IREL s X4 TS 8 ReentrantReadWriteLock >R i3, state )15 16
PRRERA, Wl R IRBUZ B XE, K 16 AR SR EI 5 B A9 L2 A0 T IR
%t F semaphore K i, state F 3R &R 410 7] {5 5 % % T CountDownlatch 3K i3,
state F SRR THEES AT HIE

AQS H AW #B3E ConditionObject, k45 & B MAFEF A . ConditionObject 7] LA
BV AQS X RN FE A &, EL U state JRA{EFI AQS PA%I. ConditionObject #& 2% 1
B, TBAKEZREXN A KT R BRI, F R BOE &R RN
await 7VEEHPHEE M ERAR, kBN, XAKMASIR L. BITR 2 A8 firstWaiter Al
lastWaiter.

ST AQS Kt LRARFI AR R IR state BEATHRAE. RIE state RERT—4
A2, HAE state 1977 350 Jol 7 ML 07 e FE 5 T 3R SRIBURIRE T8O Y8 FH 11
7154 + void acquire(int arg) void acquirelnterruptibly(int arg) boolean release(int arg).

e 3 2 5 0N 3K B OB i % UR B9 J7 3% 9 ¢ void acquireShared(int arg) void

acquireSharedInterruptibly(int arg) boolean releaseShared(int arg)o

A & 7 ORI R IR R 5 R AL m, 2R —NERERIE T 7,
ARl R IX AR B T, HoAh 2R 7 24 3481 state SRILBE VRN 2 R B 24 A 1% B3 U
NREACHAER, MaTEIRIKRI G2, sk 58 ReentrantLock HJSEHL, “—A
LR FE3REL T ReentrantLock [ )5, 7E AQS W& Jofii H CAS #{EIE state RE{EM 0
BRI, RIERE LRI RGBS ATRTE, %GR PR BB N 5 I T e A2 0 A
A, MSERSEN 1R 2, WL RETENRE, 4550 NRERIE K
W E SHARIZBI A E RS HIN AQS FHZERNY 5 HEikE .

XM AR T A B S AR R AR, 22 ALRE X5 R B @ CAS 77
ATEFRMEBE, B DEAERINE T RIE, 350 EAE S RIPUN G R 24 5 525
EREWAENTRE, NHATLRER FEZMH CAS 7r Bt TR . N Semaphore 15
T8, HMEREY acquire() TFIKRUE SEN, SEERELIGESENMETHER
B, AN R S L AT AR N BEZEBA S, S 2 I E i€ CAS FKEUE S & .
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MG, RS BHCERERREDNT -

(1) H{—LFEW A acquire(int arg) F7¥EIREUM & TR, 2B A tryAcquire 75
HEEIREUE R, BAR G ERESTE state FME, MINEEIRE], KBNNE X E14E
$ 3¢ Fy My Node EXCLUSIVE HJ Node 15 i J5 i A | AQS [H ZEBA#1 i B #, I 1 FH
LockSupport.park(this) /7% H .

public final void acquire (int arg) {

if (!tryAcquire (arg) &&
acquireQueued (addWaiter (Node.EXCLUSIVE), arg))

selfInterrupt () ;
}

(2) H{—ALRFE A release(int arg) 77 VERT 222X A tryRelease B/ERBUR I, X B
R EBIRSA & state {8, PRJ5 18 FH LockSupport.unpark(thread) 7775 3#7& AQS BA%I B
i B 2E 1 — 2R 72 (thread). #IE I ZAZ N E H tryAcquire 21X, F 4IRS AL & state
ARG REW R H O HRE, WENZEIEREE, REHEERNTEIT, TNELESHIK
A AQS BAFI FH AL .
public final boolean release(int arg) {
if (tryRelease(arg)) {
Node h = head;
if (h !'= null && h.waitStatus != 0)
unparkSuccessor (h) ;

return true;

}

return false;

}

FEEEMR, AQS EHKFH M AR tryAcquire 1 tryRelease 773, IE41 AQS
B FH ZE AN [F 5 2 O LA ME SR — BE, tryAcquire F1 tryRelease 75 B B B K B F 2R S
TF2EAE 2B tryAcquire A1 tryRelease i EARHE BLAR37 5 CAS HiEZ B state RE(E
FZH AR (8] true, 75 U)K [B] false. FIRIEFEE X, TEYH acquire 1 release 77 1% HT state
RASERBRART A& L.

Ebtn4k & B AQS SEIL A M (5 8 ReentrantLock, JE X 24 status A4 0 B R8I TN, A
| RRPCEWEH. £ES tryAcquire B, EHNFTH E(EH CAS HIEEE X1l state
AN, RN NMEH CAS HE N1, HFEELAMBINFEE NLALE, MERE
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true, I CAS ZM iR [ false.

tbandt 7&K 5 AQS SZINH M (5 B 7E SE B tryRelease I, 7E P Eﬁﬁﬁ CAS BHiEit
Al state FMEM 1 12208 0, FF&E MATBIIERE E 8 null, SRR [E true, W15 CAS KK
3% [A] false.

AT, FRMERBREAREZDT

(1) HLFEIMH acquireShared(int arg) FREIL Z R YRR, < J6d A tryAcquireShared
AR EIE, AERRERSEE state E, I EHIRE, 5 BOUHE 2 714
T2 & % 9 9 7 05 Node. SHARED Y Node 7 7 J& i A E| AQS FH 2 BA 51 9 B A, I f
LockSupport.park(this) 77¥%EEH#E H o

public final void acquireShared(int arg) ({
if (tryAcquireShared(arg) < 0)
doAcquireShared (arg) ;
}

(2) Z{—NEFE A releaseShared(int arg) B 2% {# A tryReleaseShared /B fifl &%
B, XBEREBEWRESEE state {5, /51 LockSupport.unpark (thread) ¥7& AQS BA
%) B TH) # PHL ZE 1Y — MR FE (thread). #EEUERILLFENME R tryReleaseShared B F X IR 4R
= state FI{ER TR CEH CHRE, WENZLRBEEE, REHERTET, T
REWBN AQS BAFIFHHH#E.

public final boolean releaseShared(int arg) {
if (tryReleaseShared(arg)) {
doReleaseShared() ;
return true;

}

return false;

}

FREHREEERZ, AQS KIHI&H FE L7 H M tryAcquireShared 1 tryReleaseShared
77, BN AQS SZBPHZE M R SR A EAHESE — 4, tryAcquireShared Fll tryReleaseShared
FEHEARFIRELI. FHRAELI tryAcquireShared F1 tryReleaseShared Bt AR HE B {4
YAt CAS BixE B IL state JRASME, RINNIRE true, MR E false.

b o 4k & H AQS 52 Bl 19 1 5 4 ReentrantReadWriteLock B T i i 81 7 & 5
tryAcquireShared i, HABEESH R EHHMELRERE, WRLENWEERE false, &N
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{# F CAS 1 18 state 715 16 £i7 ( 7£ ReentrantReadWriteLock ', state 1 & 16 £i7 4 FHUEE
BHIREL ).

b 4k 7&K B AQS SZ Bl 19 3 5 4 ReentrantReadWriteLock B i W S Bl 7 H 5
tryReleaseShared I, 7E P4 & 75 E2 48 H CAS HVEAN X417 state (1 16 fiik 1, A JEIR A
true, HIHE CAS KIWNIR [A] false.

BT AQS stk T FEES LHNFM LI , ©FEES isHeldExclusively
Tk, RAIWTER M L AT H IR R L=,

FEh, WIFRSUFE, M 75 3R 1) void acquire(int arg) 1 void acquireInterruptibly(int
arg), ST T M void acquireShared(int arg) 1 void acquireSharedInterruptibly(int arg),
XPEREHHAH — N1 Interruptibly BRI BREL, AW XA RBEFE AT E 4
X We? FATRIFF.

SR Interruptibly 51375 10 B BB R R UTHEATIRIRE, 0k 4R 7
AR Interruptibly 65077 5L VRN o BRI EE AR, S A o 7
DR, AT LR T %, SRR,
R A UL IRRE, 05 I

i Interruptibly S8 7 () 77 5 6 th Wit AT ma B2, ik 2 S A2 72 A F 77 Interruptibly
BT I T VE IR TR R I B SR BT VR R R R e Iy, A ZRAR T TR R, A %4k
FES Y H InterruptedException 5% IR [

&Ja, BANPREFE WY AQS RHULHIBAF, FEF AERE.
o ANBAERAE : B—ANERERBBURMUE ZLIE 2P #09 Node T i, REH<HH
enq(final Node node) 77724 1% 17 S4B A F AQS HIFHZERNF

private Node eng(final Node node) {
for (;7)
Node t = tail;// (1)
if (t == null) { // Must initialize
if (compareAndSetHead (new Node()))// (2)
tail = head;
} else {
node.prev = t;//(3)
if (compareAndSetTail (t, node)) {//(4)
t.next = node;
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return t;

}
}

T A REMTAE (LE 6-2) K MBANKERE. W EACDEE S — IXTGF +,
M EALE AQS BAFIEHIEA T RN, AQS BAFPRAIIE 6-2 H (default) Frax. tHETZ S
oo BATAEFE A null s MPATARRE (1D 57 e 510 7RI A, IXEHAEBA TR wn &
6-2 1 (1) FimRe

IXEHE t 9 null, SHATAE (2), #H CAS Hiki&E — P Ak A, R
CAS WEIN, NAEEMHY Sbfemmg 3548, XEEAFPRESmE 6-2 1 D Fios.

BN IERBEAT —AMEEN A, EFHEMA node 195, FTLAES ZIRIEH G
TR (1), XEHEB IR S WA 6-2 (D fiw s ARG AT (3) % E node [
AOOR T A5 N BT A, IXEHERA GRS WA 6-2 o (IV) FioR s A58 CAS Bk R E
node 1 EUNEEII A, CAS BINEBAIPRASWE 6-2 th (V) Fis ; CAS 2 e i E R
SR PR A UK T 2508 node, SX B TE AL T XA BER AN, HLI BA SRS WA 6-2
(VD R,

FEIRTEER
tail tail  t tail
[ﬁ/ nul

&

ohead 0 g

B IRTEER
tail  t tail  t t tail tail
vw ¥ 4 l,ev
R node] (BRI rode] [
3 i
head

head _ heed ,(

8 6-2
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6.2.2 AQS—&HUTEMZIE

IEW7E RN P 3FfER, notify A1 wait, RZHCLA synchronized P B 8 SLH £k #2 8] [F] 5
FIFEREEIE—FE, KA &/ signal A await J7 vk 2 A SRAC &8 (ffH AQS sLH I8
SEPLLRFE (8] [F] 25 (1) S At e

ENIIAFILET, synchronized [FIAY H B8 5 — AN AR 8 (1 notify B wait 77 VR SL L 25,
M AQS HI—ANBin] PAXT N Z AN 6448 & o

FEEME RO T, ERAILEZER notify 1 wait FiEFT LAUIRUZILZ LR R
WES, FZE, 7ERHFGRER signal F1 await 7715 FT 12 2050 SREX 5 AF 28 B 5 B2 B

Mo, BlRMAAZFMFZER? fERR? A5, THE T,

ReentrantLock lock = new ReentrantLock();// (1)
Condition condition = lock.newCondition();//(2)

lock.logk () z// (3)

try |
System.out.println ("begin wait");
condition.await();// (4)
System.out.println("end wait");

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

} finally {
lock.unlock();// (5)
}

lock.lock() ;// (6)

try {
System.out.println("begin signal");
condition.signal();//(7)
System.out.println("end signal");

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

} finally {
lock.unlock();// (8)

RES (1) 8% 7 —M 5% ReentrantLock Xt %, ReentrantLock +&3& T AQS SZHL 1.
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RS (2> # B E 1 Lock % % [ newCondition () 77748 7 — ConditionObject
e, EANEEHE Lock BIXRIH) — MR R, FETEMNRZ, —4 Lock X R 7T LAY
BENRHER.

RS (3) HAEIRELT M 581, D (4) WA T &4 ER await (O J7ikHZEHE
T HATRTE . A LR AR A A B signal 7 VAR, B P ZE R ZRFE A £ M await AbiR [H] .
TEFEEMZ, A Object 1 wait 7775 —FE, WRERARWBIBERE TR HEE
[ await 77y N2 java.lang.IllegalMonitorStateException 5 o

AEG (5) PRI T SRIEI B

H 32X B Lock X R %N T synchronized il L3 =48 &, M locklock () J7i%HL
2T 3N T synchronized $t GGREX T HZAEM AN ESD, WA lock.unLock() 77 % HiAH
24 F 3B H synchronized Ht. 1 F £ 425 & 10 await() 77 ¥E B 2T A L Z A &1 wait()
J7id, A AR R signal AR A 2 TR L AR B notify() 77iE. AL R
) signalAll O JF7EHUH 2 TR ZA R notifyAll() k.

2 FHER, MERFCAMEFMEERM A, E-RMRMHANT .

& ETHACHS 1, lock.newCondition() [ 7E F 52 /& new T — /N 7E AQS WY 3 75 B )
ConditionObject X§ %, ConditionObject & AQS HINHZE, A LAV A AQS WA R (f
UPRAL & state) M. R KRR PNIBILES T — N FAF, FRAFHOMAH 4%
AR B ) await() TR W PR ZEMILRTE . FERIX AN LEBAFIFT AQS PAFIA & —[Fl .

FEIRACHS fr, 4 2R R 0B 4 E AR B await() 7 VR (62056 1 L BUH lock() 77 1%
KB, 1ER RS —3AH Node. CONDITION ] node ¥ &, 4R 5 #i% 3 Sidd A
FHENFIKE, 2J5MAT&BESBBERIST (2 S ESUT N 1 state B2 HIHD,
HU P ZEH R . XA SR H AL FE I lock.lock() Z iR FREUEL, #ah —NEFEFRE
BB, RIS BB LRR A T FFEER await O 7%, WZELBEBSERANFKHF
BRMHZERNS, AT REBERI BB, 1F await() /7L FH % .
public final void await() throws InterruptedException ({

if (Thread.interrupted())
throw new InterruptedException();

/ /8 AT dnode ¥ 5, FFAENB KA KL (9)
Node node = addConditionWaiter():;
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//#eAk B AT ARG A8 (10)
int savedState = fullyRelease (node);
int interruptMode = 0;
/ /A Rparkr iExMEEAR S TERE (11)
while (!isOnSyncQueue (node)) {
LockSupport.park (this) ;
if ((interruptMode = checkInterruptWhileWaiting(node)) != 0)
break;

)
TR, 2555 — ADNEAR T B B signal 77 VAR (20056 1 F 910
lock() F7iEFRHNBL), £ AR A 2 BA 1 BL T A Sk A — N ERAZ Y RO ZR BA ) B I R Bk
TN AQS IFHZE NS LT, ARG X AN kA .

public final void signal () {
if (!isHeldExclusively())
throw new IllegalMonitorStateException();
Node first = firstWaiter;
if (first != null)
/ 1 ¥ S AT Sk L FE A5 B B RQSIA S
doSignal (first);

FTEVERM A, AQS Rt T ConditionObject fISEZHL, I $#24it newCondition K%L,
Z B2 K new —™ ConditionObject Xf % . 75 EH AQS [T FK 4Rt newCondition & %]

THERE L4—ANRAR I Z AL =0 await() AT ZE G , iR RN & 4B .

private Node addConditionWaiter () {
Node t = lastWaiter;
//(1)
Node node = new Node (Thread.currentThread(), Node.CONDITION) ;
11442)
if (t == null)
firstWaiter = node;
else
t.nextWaiter = node;// (3)
lastWaiter = node;// (4)
return node;



AR b i Bl g i A ) A
¥6E JavaH KB HREIF | 131

RS (1) B SeRyE AT A2 82 — 12881y Node. CONDITION HI75 £, R JEidEid AR
g (2) (3) (4) FEREFMABIIRHBHA—A TR,

EE - UZANLERN AN locklock() FEIRHUBIN, RA—MERERIE 781 H
M £RFE S B F5 ey Node 7 5 8 A £ lock 8% SR AQS FHZEBAFI B, J{if B g CAS 2%
IR .

1 SR SR Y 2B 2 FE SR A TR R 1) 2 AR R await() i, MNZZRFE S R BUREL
AL, FEEEH A Node Y FHE N\ B 4438 8% N (1) 45 44 BA 1) BL T

3% {5 R A F lock.lock() 77725 48 BHL 2 21 AQS BA %1 B T ) — AN 28 1 4 35 B 38 e R
BB, IERZSTEM IR T R RN await O FIEN%LE th & WA & EB B 1%
4 A F1 BT

25— FE A F 2 AR Y signal() B signal ALL() 7VERS, S4B
) — A 43 Node 7 850 2] AQS FIPBHZERNG BLTH, SRR ALIREEA .

BEMHEHA—NE LA 6-3) B4EWT « — A8 — AQS FHEBNF, Xt 2%
B g, SNRUEEREH K —ANFEG.

(Condion R (1.5

Condition

Gondition SR 51

& 6-3

6.2.3 EHTF AQS EMBEENXFEFEE

ATFEANET AQS LI —MAMEANMM G B, EMAT I, BHEL AQS FE
HE—RIIRH, EHFEERTEE state & L. XBEILATE XL, state Ky 0 Fox HAl
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BURAWLRIERA, state N 1 RO EPIE—NDLERFE, BHTEATENG,

BRI AAR IR R B 7 oh, ATE B LB R AR &

1. REEIH
AR R HE T AQS SEIAIA T BN B 5 8t

class NonReentrantLock implements Lock, java.io.Serializable {

/7 R E
private static class Sync extends AbstractQueuedSynchronizer {
/] RERCEUEA
protected boolean isHeldExclusively() {
return getState() == 1;

//HmFstateA 0 W ZiXFKIA]
public boolean tryAcquire (int acquires) ({
assert acquires == 1; //
if (compareAndSetState(0, 1)) {
setExclusiveOwnerThread (Thread.currentThread()) ;
return true;
}

return false;

/] ZiRBERA, ZEstateH0
protected boolean tryRelease (int releases) ({
assert releases == 1; //
if (getState() == 0)
throw new IllegalMonitorStateException();
setExclusiveOwnerThread (null) ;
setState(0);
return true;

/] RAEFHEFED
Condition newCondition() {
return new ConditionObject();

BT EAA
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/ /B 3E—ASync kM Bk TAE

private final Sync sync = new Sync();

public void lock() {
sync.acquire (1) ;

public boolean tryLock() ({
return sync.tryAcquire(1l);

public void unlock() {

sync.release (1) ;

public Condition newCondition () {
return sync.newCondition();

public boolean isLocked() {
return sync.isHeldExclusively () ;

public void lockInterruptibly() throws InterruptedException {
sync.acquireInterruptibly (1) ;

public boolean tryLock(long timeout, TimeUnit unit) throws
InterruptedException {
return sync.tryAcquireNanos (1, unit.toNanos (timeout));
}
7E 40 A%HS 1, NonReentrantLock & X T — /™ N 3 2& Sync F Sk S B 44 1 8 6 #
fE, Sync MIgk7& T AQS. HTIRATILHLAEM HH LB, ALl Sync ES T tryAcquire.
tryRelease 1 isHeldExclusively 3 /7%, 55 4b, Sync $#24t | newCondition X /™ 77 2 F 3k
SRR HRE,

2. ERBEENHEIEF—HEEE
NEBATEA L7 A 2 LRSS — A B A P — T SRR, AR .
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final static NonReentrantLock lock = new NonReentrantLock() ;
final static Condition notFull = lock.newCondition();
final static Condition notEmpty = lock.newCondition();

final static Queue<String> queue = new LinkedBlockingQueue<String>();
final static int queueSize = 10;

public static void main(String[] args) {

Thread producer = new Thread(new Runnable() {
public void run() {
/[ EIpR & A
loek.loeck() ;
txyi

/7 (1) do RINFH T, M
while (queue.size () == queueSize) {
notEmpty.await () ;

/7 (2) FHa BT
queue.add("ele");

// (3) "BRiK 9 &4z
notFull.signalAll();

}catch (Exception e) {
e.printStackTrace() ;
}finally {
/1A

lock.unlock() ;

)i

Thread consumer = new Thread(new Runnable() {
public void run() {
/1 RIAR b 4
lock.lock();
try{
/IRFNE, WA
while (0 == queue.size() ) {
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notFull.await () ;;
}

/1R —AE

String ele = queue.poll();
//RBRAE AR
notEmpty.signalAll();

}catch (Exception e) {
e.printStackTrace () ;
}finally {
/ /A
lock.unlock () ;

1) ;

/| RBHEAE
producer.start () ;
consumer.start () ;

i FARHSE 2562 T NonReentrantLock f)— X % lock, #4518 F lock.newCondition
B T ANEEEE, FHRITEEERNE SRR BNFED.

7F main BRECE T, EEEIE T producer AR, TELFE N H & S5 A lock.lock()
SRS 8, SRS HIWT AT S & B E 40 7, Wi 7 WA notEmpty.await() FHZE £
M ATRTE . FEFZENE, XEMA while TR if 28 T8 % EEME. wRFIA
N B BAF RN R, SR )5 18 notFull.signal ALL() Mg BT A R 4 VH Bt 70 28 1 4k BEL
FENH R AAE, BE R B

SRIGTE main BRECE A T consumer ZEF=2FE, TELRFE W& 56 A lock.lock() 3£
U S8, AR5 #IW AT ASI B2 ARG n g, 1 RBAF 978 i A notFull.await() PH
EHRYILRE. FEERNLE, XBEFH while TIAR if £ T B EERWREE. R
FUAS 2 W BB A B TR SRE RS BR T 2R, SR M B8R IRy A 1) i s REL 28 119 A 7= 26 72,
B Ja BGRB8
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6.3 I 5% ReentrantLock BIJEIE

6.3.1 ZKELEH

ReentrantLock A& 7 8 N A4t (5 41,

XE R SEIAE N RE T, B 6-4 Fir.

«interfaces
Serializable

v,

MEE A IE 2], ReentrantLock B4 ERMEH AQS RELIM, HHAMIESHRRE

winterfaces
Lock

wock(): voud

#ockinterruptibly (): void

#ryLock(): boolean

#hoolean tryLock(time: long, unit: TimeUnit)
#unlock(): void

#newCondition(): Condition

A

+boolean tryLock{time: long, unit: TimeUnit)
+unlock(): void
+newCondition(): Condition

[E i R AR — /MR T LIREGZSE, HAhSREGZS
£ FE 2 Wl B ZE T A N 1Z 8 A AQS FHZEBAFI B . T 55%E T ReentrantLock fIEE LLE

AbstractQueuedSynchronizer
ReentrantLock

-sync: Sync

R Lock(fair: bool )
+ReentrantLock() s
+lock(): void e
+lockinterruptibly(): void k) vou
+tryLock(): boolean Jog: boul

VAN

NonfairSync FairSync
+lock(): void +lock(): void
+tryAcquire(acquires: int): boolean +tryAcquire(acquires: int): boolean

6-4

HAHR—NAFERIELAFY, BAREL T

public ReentrantLock() {

sync = new NonfairSync();

}

public ReentrantLock(boolean fair) {
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sync = fair ? new FairSync() : new NonfairSync();

}

Hrp Sync KE#447K H AQS, B HIF 2 NonfairSync Fl FairSync 437l SEIL T 3R EL 4
IEI /NS S PN 1

FEIXE, AQS K state WA E R RLERIUZ B AT ENKE, EEBNEIT, state
BIEN 0 RN LTSI A BARTERIZ R A . 4— DA E —RBUZ BN 225 {E /] CAS
W HE state ({1, W CAS BUDI U AT LARIREL T80, RE LR ZBNFFHEE NG
AIZeF2E . TEREFRRARIBRIE L T8 ORIz, RSEWRREN 2, EHE
BEANRKE ERERERHOZBI, 22 @H CAS IRASMER 1, W 1 FREERN O,
T4 B A BRI B

6.3.2 FRELSI

1. void lock() 7i%

B NERBRAZITEN, WHZAREAERBUZE . GRS AT s b 2R &
R B AR AR AT A RO 181, WAl RS RBCRZ 8, A5 W E SR sirIma
HRNEALRE, HKE AQS HIRBEN 1, REERERRE. WRIAALEZ I CAERM
B XA R A AQS HIRASEM 1 JFiRE. R Z AP HMLRERT,
TN FH %07 VR R AR N AQS BASI J= FH ZE 452
public void lock() f{

sync.lock() ;
}

I EAARSH , ReentrantLock Y lock() Z4E45 T sync 2K, 1R#E €% ReentrantLock 14

18 R UL sync FISCELZ NonfairSync I8/ FairSync, 1X/ME— /N EAFEIEE A F8i.
X B4 sync BIF2E NonfairSync FI1ER, Wt IEAFHiRT .
final void lock() {

// (1) CASREWRAE

if (compareAndSetState (0, 1))

setExclusiveOwnerThread (Thread.currentThread()) ;
else

// (2) BAAQSHacquires &
acquire (1) ;

AR M i Az it 2 ST A6
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AR (D F, FANBRANAQSHIKREME O, Fr L2 — A 1 H Lock 17 £&
BB TCASEERSE NI, CASHI N R/ YA LKW 78, RiE
setExclusiveOwnerThread 1 B iZ 8 A & & 4 AT 4% .

UK I 5 HAR AR A lock kA BISREUZEL, CAS &KW, AE<HA AQS
1 acquire Fi%. VE&E, HHESECN 1, XEHWT AQS 1 acquire % LT,

public final void acquire (int arg) {
// (3) A JAReentrantLock ¥ E#tryAcquires %
if (!tryAcquire(arg) &&
// tryAcquirefif ¥ falsefde B AT &AZHNAQSA AT
acquireQueued (addWaiter (Node.EXCLUSIVE), arg))
selfInterrupt();
}

ZRTUIE, AQS HEA M M tryAcquire /715, tryAcquire HiEFEFRECOE
Hiltk, FrLAX B (3) &8 A ReentrantLock B 5 [ tryAcquire 777%. FA1LE FIEA
SRR AR .

protected final boolean tryAcquire (int acquires) {
return nonfairTryAcquire (acquires);

final boolean nonfairTryAcquire (int acquires) {
final Thread current = Thread.currentThread();
int ¢ = getState();
// (4) HATAQSKASIEA0
if (c == 0) {
if (compareAndSetState (0, acquires)) {
setExclusiveOwnerThread (current) ;
return true;
}
}//(5) BT KA ZHHAH
else if (current == getExclusiveOwnerThread()) {
int nextc = ¢ + acquires;
if (nextc < 0) // overflow
throw new Error ("Maximum lock count exceeded");
setState (nextc) ;
return true;
}/7(6)
return false;

AR M e s S it 2 2] AT
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BRI (4 Aﬁ%%ﬁﬁ%ﬁﬂ%ﬁ*ﬁ% 380, 90 TGRSR BT N, B4
2R CAS FREUZS, ¥ AQS MPIRASMEM 0 E N 1, H R E U BIIFRra & L&
SRIGIRIE], true. ﬁu%#ﬁu&*{aTﬁomM%ﬁ%ﬁa AW FALTERA, AT (5)
BEUNEREE TR ZBNEFAE, WRLYIHAEZZVNREE, WIRSEM 1, K5
IR[E] true, X EFTEERE, nexte<O PIHATTENRERH T . WRUHEESEBNRFE
H MR [ false, 85 H BN AQS FHZERAF .

AR T A FRREIAE, BESRERFATEXERE2KIN. HEEL
o Ui A SRR R 2R I A — 7 PR 2l BRI R 2R AR 0 6 SR AU

X EBELRE A A lock O 7R $U4T 2| nonfairTryAcquire FIAHS (4), KILZHH]
RESEAR R0, FTLAPATRIE (5, KRIVYMEEAREERFAFE, NHATHIE (6) &
[6] false, SRJ5 LATLRFEHIN AQS FHEERAF .

IXHHELEFE B A T lock() 7 1EHAT 2 nonfairTryACQUire RS (4), Ef)ﬁu%ﬁﬁﬁ
BEANOT (B SHZBIHABLRERR T 1280, Frildsd CAS WEKIE T i%
BB LR A il SRIREGZ BT, XHRIAEAFRAEI. X BLE B 78R HU}JFY)[?@
B YUHT AQS BAFI T G A L B CHE FAGKiZBIN LR, MEMH 1 iFHk. B4
THEEAFHREALIHATH. AF8HERFESF FairSync 5[ tryAcquire J7i%

protected final boolean tryAcquire (int acquires) ({

final Thread current = Thread.currentThread() ;

int ¢ = getState();

// (7) SRTAQSIKSAAA0

if (e == 0} {

// (8) 2T Rek
if ('hasQueuedPredecessors() &&

compareAndSetState (0, acquires)) {
setExclusiveOwnerThread (current) ;
return true;

}

/7 (9) SAEARRGYRAH

else if (current == getExclusiveOwnerThread()) {
int nextc = c + acquires;
if (nextec < 0)

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

AR Ml e s S it 2 2] AT



140 | JavaFtkpiez =

setState (nextc) ;
return true;
}//(10)

return false;

}

Wl EARIBFTR, AR tryAcquire SRS 53EAFHIZRMLL, ARIZAAET, 55 (8)
£ E CAS Bi¥ 1 T hasQueuedPredecessors /7%, %15 & KA FIHERIZ OARS, 1R
anr .

public final boolean hasQueuedPredecessors () {

Node t = tail; // Read fields in reverse initialization order

Node h = head;
Node s;
return h != t &&
((s = h.next) == null || s.thread != Thread.currentThread()):;

}

FE EARRE Y, R M ET R T A A AR S UIR [ true, 750U 1R 45T AQS PAF
N AT AR 2 AQS HIEE — T R ] false. F A U5 h==t i B 4 HTBA %
A7, BERRE false ; WS hi=t I H s==null MBLHH — T REZEMER AQS HEE—1
TRABG (BRGNS, enq RERE - TREANNIIZFLERIE . HhlE—
ELTT A, REHE DN TRBARETTAEED, AARME true, 415 hi=t } H s!=null
0 s.thread != Thread.currentThread() JUl i}t BH BA 1| BRI A 28 — AN LR A 2 L AT kAR, AR
[\ true.

2. void lockInterruptibly() 7%

ZHES lock() HiEEL, EMNARET, BEXTHU#HTHEL, H_UMLERE
W Z ke, R AMLREEA T 4T LER interrupt O 7%, W HRTRE S
InterruptedException %, AR E .

public void lockInterruptibly() throws InterruptedException {
sync.acquireInterruptibly(1);
}

public final void acquirelnterruptibly(int arg)
throws InterruptedException {

ASCHE AR i b P 3 B AE JaE 4 1A
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[ /4R B AT RARA T BT, W AR
if (Thread.interrupted())
throw new InterruptedException();

A% 38 ]
if (!'tryAcquire (arg))
/ /R RRQSTAHL P B 44 7 %

doAcquireInterruptibly (arg);

3. boolean tryLock() 7%

EUCRIB, QR H AT ZBRE b AR R, W AT AR IR EOZ B R [E] true,
BN e false. JER, ZITENAS T LFATLIEHE.,

public boolean tryLock() {
return sync.nonfairTryAcquire(l);

final boolean nonfairTryAcquire (int acquires) {
final Thread current = Thread.currentThread();
int ¢ = getState();
if (¢ == 0) {
if (compareAndSetState (0, acquires)) {
setExclusiveOwnerThread (current) ;
return true;

}
else if (current == getExclusiveOwnerThread()) {
int nextc = ¢ + acquires;
if (nextc < 0) // overflow
throw new Error ("Maximum lock count exceeded");
setState (nextc);
return true;

}
return false;

I B 532 P B tryAcquire() 7 iEARESIREL, BT A tryLock() {3 F 4 /2 JE A 7 5%
% o

4. boolean tryLock(long timeout, TimeUnit unit) 5%
ZREIMB, 5 tryLock O WABZLAET, BERETHEINE, RiB A E 2

A M i Az it 2 2T A6



142 | JavaFF xRz %

V& R Z 8 R [|] false.

public boolean tryLock (long timeout, TimeUnit unit)
throws InterruptedException {
/ /A RARQSH tryAcquireNanos i&
return sync.tryAcquireNanos(l, unit.toNanos (timeout)) ;

}

6.3.3 A

1. void unlock() Fi&

SR, R HA AR RO, WRAZT AR wﬁ%ﬁﬁ ZETEFFA I AQS
REER 1, WREZE 1 EHAPRSERN 0, M HATLRESBHOZS, BN 1 M.
WIS YT WA R A 2B A T Z 07 R & i IllegalMomtorStateExceptmn RE
(AW 1

public void unlock() {
sync.release (1) ;

}

protected final boolean tryRelease (int releases) {
/7 (11) 4o R A AFA A AR UNLock M 4t} 7
int ¢ = getState() - releases;
if (Thread.currentThread() != getExclusiveOwnerThread())
throw new IllegalMonitorStateException () ;
boolean free = false;
/7 (12) e RS W TEANRLAO, WHTHHALAE
if (¢ == 0) {
free = true;
setExclusiveOwnerThread (null) ;
}
[/ (13)RETENRE A FAEE-1
setState(c);
return free;

}

WS (1D BiR, MRLMEAEAZZYEFEENEEM L RY, SNEERSHE

RER0, 0 MU HHT S AE EIF B RFER, WHATAY (12) EHFBRE
FE N null. MFRSEAN 0, WAL 25T LAE X 28 17T BN RHOR 1.

A AR Ml e B S it 2 2] AT
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6.3.4 EHINAE
N1 {# ) ReentrantLock e SZH— {87 B ) 26 2 22 4= 11 list.

public static class ReentrantLockList ({

[/ ERRE M List
private ArrayList<String> array = new ArrayList<String>();

/ /4% & 4%
private volatile ReentrantLock lock = new ReentrantLock();

/| F Atk
public void add(String e) {

lock.lock();
try {
array.add(e) ;

} finally {
lock.unlock () ;

}
/ /M
public void remove (String e) {

lock.lock();
try {
array.remove (e) ;

} finally {
lock.unlock() ;

/ 1 RIEH
public String get (int index) {

lock.lock() ;

try {
return array.get (index);

ASCPEA i b P ae A8 300 2 20 A6 D
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} finally {
lock.unlock () ;

}
}
o0 AT FE R AF array TTR BTREITANBACRAE R — B 18] R — MERAE AT LAY array
AT B, ERBAGRAE —MERREX array JTERBEAT VM .

R R B (B 6-5) RANIREAE

Thread1 \%
lock

-

Thread2

Condition

AQSPHZEBA G Thread?2 Thread3

ReentrantLock

®6-5

i & 6-5 ff 7x, R 4 £ 72 Threadl. Thread2 1 Thread3 [7 i 5% &% 3% B 2 5 4
ReentrantLock, ¥ Threadl 3REXF| T, W Thread2 A1 Thread3 5t £ # ¥ #: 4 Node 7 . 3F
BN ReentrantLock Xf SN AQS FHZERANF, 1M 547 FHZEHE L .

i 6-6 fT7x, 18 1% Threadl SREUVBE A 7 X MG 2K H4ELE 1, B4
Threadl Ht &R BEREEIMIBL, SRJ5 AT L2 Mt 4 % v Node 19 R A SR8 & 1 1Y
%A%, BT Threadl B T 9, A LABH %€ 2 AQS BA %1 B[ f¥) Thread2 1 Thread3 &fi
AHEIRBENZYL, B M2 A HNE, AKX {8 Thread2 < 3RECEZSL, MMM
AQS BAFI LT # % Thread2 Xf M) Node 7 5o

A AR Ml e sl S it 2 2] AT
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Thread ook Condition 1 w8 5 (TBAZ1 Thread1

m\ Condition2 MR 5 {4} 5]
Thread? = ReentrantLock (2l .
lock il

mm \

AQSPHZEPAF] Thread3

6.3.5 NG

AR T ReentrantLock FISZHLRIE, ReentrantLock fJEJZ 2 AQS SEHL A AT &
ANHES . FEIXE AQS RAEN 0 RAALAIY TN, ARTFET 1 EMNRHZBESR
W ZBAHAE L FSIEAFEI, BRAELTRIEAFHELI. B4, BTFZ8E
e, BT ASER RE —ANRFE AT DU EGZ 8

6.4 1EE i ReentrantReadWriteLock /R IE

fifp R FE 22 4 7] B ) ReentrantLock AT LA, {HJ& ReentrantLock /& (54, it R
A NEEFUSRBOZE, MERFRh2FES0E2 %5, B ReentrantLock # 24 T
XA 3K, PTLL ReentrantReadWriteLock I ifif 4= . ReentrantReadWriteLock 3% FH i 5 43
BEHISENS, FuvVF 2SR AT DARI R RIS 8

6.4.1 ZEEEH

T T fi# ReentrantReadWriteLock ] ##i&, FAVEE N EREEREH, WE 6-7
s
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WriteLock

+lock() void

runlock{): void
+lockinterruptibly (): void
+tryLock(): boolean

+ryLock(timeout: fong, unt: TimeUna): boolean
{ Y I +newCondition(): Condition
| | [ 1 "
L | L 1 1‘?
‘} ;’ et ReentrantReadWriteL ock
£ -Reentrantreadertock: ReadWriteLock ReadLock
~wmterLock: ReentrantReadWiitelock WriteLock
Sync winterfaces
[ l<}~ A o — 1 «eadHolds: TheeadLocalHoldCountes Lock
b { int): boolean ~cachedHoldCounter: HoldCounter
-irstReader: Thread
*uyAcqmmShnmd(mc int). boolean
+ryReleaseShared{arg: int). boolean firstReaderHoldCount: int

A +readlock(): Lock
ve +writeLock{): Lock

!

ReadLock

+loek(): void

+uniock{): void

+lockinterruptibly(): void

+iryLock(): bootean

+uryLock(timeout: long, unit: TimeUnit)y: boolean
+newConditiond): Condition

B6-7

S B P 4ES T — > ReadLock Fl—4™ WriteLock, B/ 1KMi Sync S E4ATIRE.
1M Sync 467K H AQS, FFH WML T APHIEAFHEI]M. FTERANAIEATFHEEH L
o FATEIE AQS F H4Ed 7 — state IRAS, 1M ReentrantReadWriteLock M| 55 B 4k 4743
REFEIRES, — state E4 i%zj—?'—:ﬂfﬂﬁ@ PFLIR &S WE 2ReentrantRead WriteLock T4 b Hbfi
i state 175 16 ﬁiﬁ‘?ﬁ/ﬁ( &, MR IR e A B s (R 16 AL RN IRE RS B
[ ERFE (1) P BN IR

static final int SHARED SHIFT

I

16;

//EFH (8 KAEAE1E65536
static final int SHARED UNIT
[/ EFHEAZRKANE65535

static final int MAX COUNT = (1 << SHARED_SHIE‘T) = Ao

(1 << SHARED SHIFT);

//BEB (B ) A, —i#H , 154N
static final int EXCLUSIVE MASK

(1 << SHARED_ SHIFT) - 1;

/x* Bl EARE </

static int sharedCount (int c) { return c >>> SHARED SHIFT; }
/xx BEIBHTEAANH */

static int exclusiveCount (int c¢) { return c & EXCLUSIVE MASK; }



AP R b FH 3 BRAZ 3 2 2] A6

$6E JavaF R BPYRERT | 147

Hr firstReader FSR10 5 — N IREEBN L FE, firstReaderHoldCount M1E 3% 55—
ANFREX B2 4 0 28 FE SR BUE A 19 AT EEN WK $. cachedHoldCounter F R0 5 & — AN 3R EX
LA I S AR SRS B Y ] N IRE

static final class HoldCounter ({

int count = 0;

//%421d

final long tid = getThreadId(Thread.currentThread()):
}

readHolds #& ThreadLocal 28 &, FSRAFHER 2528 — /N IR B 2R A2 41 A A Ze FE 3R HX
BRI AT BN $ . ThreadLocalHoldCounter 4k 7& | ThreadLocal, [Xlf] initialValue J5 %R
[a]—/™ HoldCounter X} % .
static final class ThreadLocalHoldCounter
extends ThreadLocal<HoldCounter> {
public HoldCounter initialValue() {
return new HoldCounter () ;

}
}

6.4.2 SHiHIKENEREN

1F ReentrantReadWriteLock H 5 8i{# F] WriteLock SHS2H .

1. void lock()

FHRAMEB, R —ANERFET LERPUZE . W R AR LR IR B A
AMEH, WM AT DR S8R FIRE.. RS CEH RBERBMEESMEH,
W2 ETIE R ST S BPH R . 75, SBEWEAY, WRIALE LR
T8 FUGREU R A ST R RO 1 JF B RRR A

public void lock () {
sync.acquire (1) ;

}

public final void acquire (int arg) {
// syncEE#tryAcquires ik
if (!'tryAcquire (arg) &&
acquireQueued (addWaiter (Node.EXCLUSIVE), arg))
selfInterrupt();
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}
bl B AR BT 7R, 7E lock() P9 EE I A T AQS 9 acquire 77 %, H H tryAcquire /&
ReentrantReadWriteLock W #H) sync ZRE 51, U1,

protected final boolean tryAcquire (int acquires) {

Thread current = Thread.currentThread();
int ¢ = getState();
int w = exclusiveCount (c) ;
/7 (1) cl!=03LMkai A B4 & A 3k KA I
if (c !'= 0) {
/1 (2) w=0BBA BAAEARRKIT 4, wi=0F LS WERRRXEHMA L, Nidw
false
if (w == 0 || current != getExclusiveOwnerThread())
return false;
// (3) SR SATEARKIT B8, FIETEANRK
if (w + exclusiveCount (acquires) > MAX COUNT)
throw new Error ("Maximum lock count exceeded");

/7 (4) RETEANRI(L)
setState(c + acquires);
return true;

}

/7 (5) H—ABEEKIE
if (writerShouldBlock() |
!compareAndSetState(c, ¢ + acquires))
return false;
setExclusiveOwnerThread (current) ;
return true;

)
AR (1D o, R EE AQS IRE A 0 MU il S4H LRI R T E54isk
FE AR (2) t, R w==0 WHPIREE KR 16 225 0, 11 AQS IRFE AN 0,
W B 16 AN 0, XEER AR LRI 73480 Pl EEKIR [ false.

MR wi=0 ML Y F LB LEFRN T iZ58, BEAERERANRZY ST
F, WERAZNIRE false.

PAT RIS (3) B Ui e 2 AT IR E] TiZ80, FrCLAIWZ AR AT BN IR
BoR AR T HKE, 2R, BUHATRE (4) e LR T EAN K,
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SR JEIR [A] true.

W AQS FPRAESET 0 WU BA B ik A e 2SR B8 A 5 81, B AHATARRS (5).
Hrf, %FF writerShouldBlock 7772, IEAF8A I SLI N

final boolean writerShouldBlock() {
return false; // writers can always barge

}
WA T JEA P8k Ui S 2R [ false, MHEEBIAIE (5) 5 RAT CAS =ik 3k
S8, SKEURIh & B a8 A & N ST AR IR [E] true, 75 UIR [A] false.

ATETIS

final boolean writerShouldBlock () {
return hasQueuedPredecessors();

)
1% B A 2 {8 H hasQueuedPredecessors SR HA|IM U AT & AE W AR B H AT &, WRAEN
YET ARG RIS B HAE, BERE false.

2. void locklInterruptibly()

FAUTF lock() i, BERARZAET, BXHWEETmE, e S MLz
T 1ZZAER) interrupt() J7VE T T M ATZRAERT, HATZEAE 2 5+ % InterruptedException
FH.

public void lockInterruptibly() throws InterruptedException ({

)
sync.acquirelnterruptibly (1) ;
}

3. boolean tryLock()

RIS S, WOR BFTRCE HAR AR A SOEE s, N A aT AR S 82k
Ty, SRJEIRIE] true. WRZHHI CEH AL RERG 59 BB %7 L B #R H false,
HEMAEHASHIAE. WRLGEECERE TS5 H0E L8N AQS KIRASHEE
BRI true.

public boolean tryLock( ) {
return sync.tryWriteLock() ;

}
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final boolean tryWriteLock() {
Thread current = Thread.currentThread();
int ¢ = getState();
if (c !'= 0) {
int w = exclusiveCount (c);
if (w == 0 || current != getExclusiveOwnerThread())
return false;
if (w == MAX_COUNT)
throw new Error ("Maximum lock count exceeded");
}
if (!compareAndSetState(c, c + 1))
return false;
setExclusiveOwnerThread (current) ;
return true;

}
LA S tryAcquire T7ESRML, X EAE YA, ASFLE T X BALH 2 AR AT 5K .

4. boolean tryLock(long timeout, TimeUnit unit)

5 tryAcquire O FIANFEZET, 2 TS5, 0522 8RO &
O AT LA EE RS TR B I [R),  ARp R I I 1) 31 /5 2 AT 2R AR R 00, I R0 2 8 IR 5 B )
R[E false. F34b, ZITiEESX R Wk Tma S | AR S HARLIZ A 7 %2 interrupt()
JiEA W T ETZRAER, AT 2Rt InterruptedException 5 o

public boolean tryLock(long timeout, TimeUnit unit)
throws InterruptedException ({

return sync.tryAcquireNanos (1, unit.toNanos (timeout));

5. void unlock()

SRR, R LATRRERA ZS, WA ZTES AR ZERER AR AQS
WEEW 1, WREE | ELICREER 0 M LTS BZe, &A1 mE.
R M AT R AR WA FEA Z BT A T % 077 W 2 il TllegalMonitorStateException 7
ARSI

public void unlock() {
sync.release (1) ;

}



PR Ml 3 sl i 2] AR

$6E JavaFt K BHPUREIINF | 151

public final boolean release(int arg) {
//#AMAReentrantReadWriteLock PsynckIbItryReleases ik
if (tryRelease(arg)) {

//EETLIEAS) 2o — N EAR

Node h = head;

if (h != null && h.waitStatus != 0)

unparkSuccessor (h) ;
return true;

}

return false;

protected final boolean tryRelease (int releases) {

// (6) ARATRBHIMAEAMAHunlock

if (!isHeldExclusively())
throw new IllegalMonitorStateException();

// (7)) KIRTEANL, XZERAE G162, BAHKRRBHEEHKRSMIFTEZH0

int nextc = getState() - releases;

boolean free = exclusiveCount (nextc) == 0;

/7 (8) 4R BHTENLA ORI BN, T M RTH E LIRS

if (free)
setExclusiveOwnerThread (null) ;

setState (nextc) ;

return free;

}

e EARRE H, tryRelease B it isHeldExclusively # W2 & 2 /1 2k 78 2 1% 5 BL1)
FE#H, WRAZNERE, SUHITRIE (7, XWHLIEERE S8, 658
Ui RSB 18 16 624 0, BT LAIX B nexte (B2 24 AT ZH2 5 8110704 7T BN IKE . ARAG(8)
FIWT A HT T EANREGE SN 0, U1 free 4 true W UEBH AT N IRECH 0, Frbl4ai&fE s
B E8, W AaiBinREE FH I E N null. W free v false M 1] B Hb 5 357 T 88 N /AR

6.4.3 1EHIHIIKEN S FER
ReentrantReadWriteLock " 1 35281 /2 {f F§ ReadLock R SZHLH] .

1. void lock()

REBGEBE, WRMATRA HMLREFAES N ST T LRI, AQS Mtk
AH state (UR 16 ALIVE I 1, REITERE . BNRE—ANEBERFE S8, 0
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AT FE S .

public void lock() {
sync.acquireShared (1) ;

public final void acquireShared(int arg) {
//#AFReentrantReadWriteLock ¥ #synchitryAcquireShareds i
if (tryAcquireShared(arg) < 0)
/ /A ARQS#doAcquireShared s ik
doAcquireShared (arg) ;
}

E EARRE H, 1B lock 775 AH T AQS HJ acquireShared 7715, TEHANEREA T
ReentrantReadWriteLock H' [ sync E 5[] tryAcquireShared 777%, RS .

protected final int tryAcquireShared(int unused) {

// (1) BB B AR ASME
Thread current = Thread.currentThread();
int ¢ = getState();

/7 (2) FI¥ AT B4 &
if (exclusiveCount(c) != 0 &&
getExclusiveOwnerThread () != current)

return -1;

// (3) REEAT
int r = sharedCount(c);
[/ (4) ZRFKRY, ENELERA-ANERT, FRAGHFEANFuLlTryAcquireSharedit T
if (!'readerShouldBlock() &&
r < MAX COUNT &&
compareAndSetState(c, ¢ + SHARED UNIT)) {
//(5) F—AEAZKIE 4
if (& == 0} |
firstReader = current;
firstReaderHoldCount = 1;
//(6) dm R BATERAZRF —ANRIGE P S A

} else if (firstReader == current) {
firstReaderHoldCount++;
} else {

// (1) RFRFE—ANEIGEH 0 RAZ ST R I E A EH0 T EALK
HoldCounter rh = cachedHoldCounter;
if (rh == null || rh.tid != current.getId())
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cachedHoldCounter = rh = readHolds.get();
else if (rh.count == 0)

readHolds.set (rh) ;
rh.count+t;

}

return 1;

}
//(8) £4tryAcquireShared, 122 % B # KK
return fullTryAcquireShared (current);

W EARESE SERE T 480 AQS HIRESME, AFMRE (2) HEEGA HMLERIE
TEH, mRENEERRE -1, 5 HH AQS i doAcquireShared 77 %3 24 i ZR A2 I
AQS FHZERAF

W Y ERBGR B AR C LA T 58, W DREUEe. HeFEEE, 4
—NRFESIRE T B, REIRI T B EE R e, EiC ST SN S B AR s,
e AR E B,

BMHATARG (3D, BRIFREB R SEBAEL, BX B i H ATk A L2352 541,
HRATEEA LREFA I, REHATRIE 4). HFIEA P8 readerShouldBlock SZ i
RIS -

final boolean readerShouldBlock() {
return apparentlyFirstQueuedIsiExclusive();

}

final boolean apparentlyFirstQueuedIsExclusive() {

Node h, s;

return (h = head) != null &&
(s = h.next) !'= null &&
!'s.isShared() &&

s.thread != null;
}

wm EAREERZE, RN BEEAFE—NTER, WAHBE - M TEREAREEZER
FWEY, WRAE, MHATLREH B Lar kUL R/ER THRAME. &EWIT
CAS #/E¥ AQS REMEM & 16 AL{EHE N 1.

A5 (5) (6) IEFFE—MRIUEPMLEH G T ZEERBULRS T EAL. 1D
(7) 1§ F cachedHoldCounter 1t 3% &% J& — AN 3R U B 58 (U R FE FZ R A2 SR B R T EN
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M, readHolds 3% T 24 A7 2R FESREE 40 1 °] EE N £

11 2R readerShouldBlock iR [A] true N ifi B 5 2R F2 IEE KBS 81, Fr APATACES (8).
full TryAcquireShared ffXH5 5 tryAcquireShared 22, EATHIARZATE T, #rE L iE
M E3REL .

final int fullTryAcquireShared(Thread current) {
HoldCounter rh = null;
for (;7) |

int ¢ = getState();

if (exclusiveCount(c) != 0) {
if (getExclusiveOwnerThread() != current)

return -1;

// else we hold the exclusive lock; blocking here
// would cause deadlock.

} else if (readerShouldBlock()) {
// Make sure we're not acquiring read lock reentrantly

if (firstReader == current) {
// assert firstReaderHoldCount > 0;
} else {

if (rh == null) {
rh = cachedHoldCounter;
if (rh == null || rh.tid != getThreadId(current)) {
rh = readHolds.get();
if (rh.count == 0)
readHolds.remove () ;

}
if (rh.count == 0)

return ~1;

}
if (sharedCount (c) == MAX COUNT)
throw new Error ("Maximum lock count exceeded");
if (compareAndSetState(c, c + SHARED UNIT)) ({
if (sharedCount(c) == 0) {
firstReader = current;
firstReaderHoldCount = 1;
} else if (firstReader == current) {
firstReaderHoldCount++;
} else {
if (rh == null)
rh = cachedHoldCounter;
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if (rh == null || rh.tid != getThreadId(current))
rh = readHolds.get ()
else if (rh.count == 0)

readHolds.set (rh) ;
rh.count++;
cachedHoldCounter = rh; // cache for release
}

return 1;

}

2. void lockInterruptibly()

FAUTF lock() ik, AFRZAET, ZHESKPRTEITmR, 22 AL R
F 7 LR AE R interrupt() J7E R W T AT AER, AT FE 2 K InterruptedException 7 ¥

3. boolean tryLock()

SARIRBUR B, R LA R AR 58, W SRS s kT, RE
IR E true » IR YT CEH HMLRERA 5 PNZ I 5B ERE false, {HZATZIEHFA
SR, W MATLE AR 7 e B AQS HIRFME & 16 /5 R
[\ true. FHARILZAN tryLock ARHY, 1X BN HFA.

4. boolean tryLock(long timeout, TimeUnit unit)

5 tryLock OO MINEZATIET, 2 TEITIEIZH, 53R B A0 2 U] =4
T LR AR AR DTS E I [R], AR5 AN I 1) 3] 5 2 i 2R AR AROE ,  dn SR I AR  A SR IR A )
IR [H] falseo 7340, ZJ7VEXHWTm R, AR 2 AR A 7242/ interrupt() 77 V%
T T S ETLRARRT, UATZFE 2t InterruptedException 5% o

5. void unlock()

public void unlock() {
sync.releaseShared (1) ;

}
a0 b AR B AR OB 1 A R R HE 4 Syne BRI, sync.releaseShared 75 ¥2: (A HD
mr
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public final boolean releaseShared(int arg) {
if (tryReleaseShared(arg)) {
doReleaseShared() ;
return true;

}

return false;

}
H.A tryReleaseShared ARSI .

protected final boolean tryReleaseShared(int unused) {
Thread current = Thread.currentThread();

/ /AR AE) B Tkt -1, CASE AR
for (5q) A
int ¢ = getState();
int nextc = ¢ - SHARED UNIT;
if (compareAndSetState (c, nextc))

return nextc == 0;

Wl EARASET R, LRGN BE, B EREBGET AQS RAEE I HARF H &
Bo REZEcHME—-MEIBRAGEEH CAS BIEEH AQS REME, WMREH
I EE XU AQS RESE AT N0, 0 B HH SR A LR & H sl W
tryReleaseShared i& [A] true. 4R & £ ] doReleaseShared 77 V% i — ™ B T 3R HU 'S 9 1Ty 4%
FHEEMIZETE, WRHHT AQS IRAMEA N 0, MU LT eA HARLAZ R A 7380 Frid
tryReleaseShared & [A] false. 15 tryReleaseShared # ] CAS i AQS IRA&E KM, WA
i EAXE E R

6.4.4 EBINE

EAAE Tt {# F ReentrantLock SEPLZEFE %2 4 [ list, {H 72 HH T ReentrantLock #&
S8, FTUAEIEZ B0 MIER TR 2. T HEf#F ReentrantReadWriteLock SRIUE E
RGO T,

public static class ReentrantLockList {
[/ EAER AW list
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private ArraylList<String> array = new ArrayList<String>();

/ /35 4

private final ReentrantReadWriteLock lock = new ReentrantReadWriteLock();
private final Lock readLock = lock.readLock();
private final Lock writeLock = lock.writeLock();

/] B/MmAFE
public void add(String e) {

writeLock.lock() ;
try |
array.add(e) ;

} finally {

writeLock.unlock () ;

}
/ /B TE

public void remove (String e) {

writeLock.lock();
try {
array.remove (e) ;

} finally {
writeLock.unlock() ;

/| RIS
public String get (int index) {

readLock.lock () ;
try {
return array.get (index);

} finally {
readLock.unlock () ;
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}

PLEARRD R R get J7 v FH AR 3080,  IXAEIZAT 2 ML AR R R I U i) list 3R,
XEEZ 5/OREN TR ST

i Ja k& (HLE 6-8) KINiEN ReentrantReadWriteLock [t i o

ﬁ—%
WriteLock ~ :
p. LR \\
/ R Conciion S 5 .51
/
ReentrantReadWriteLock 4
i\
\ \\\ Unsupported 5
\ ™ Resatas e
\\ s o
\ AQSBHZEBA 51|

&6-8

6.4.5 ING

AFA4H T 55 B ReentrantReadWriteLock 1R HE, & K 2 & 18 AQS SZHLF,
ReentrantReadWriteLock I3 Wb Ff} AQS IR SME 1 /1 16 AL R R SRE BB A%, %
16 M RRIKIG B AR AT XS, JRiEE CAS X HBHTHAELIM T HE 48, X
EERZ 50N T HBEEH.

6.5 JDK 8 H#i&hYy StampedLock $i#R 3

6.5.1 #Eik

StampedLock #2 Jf /&% £ B[l JDK8 fiu A K44 i — A, iZ8HR ot 17 =Fii Nt 5 %
W, 2R REUB RYUR A, 2R El—A long BAR R, AR BT (stamp),
EABACARR THRCIRE . Hob y RIGGRIUBIN R AL 2 3RIBUR IS 23R BN 0 1)
stamp . 2418 R IUBIUR e 460 B 1) 0 V25 5 A% AR 32 (81 ) stamp {E
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StampedLock F& 4t 1 = Flisz 5B F 8 - man T .

* 548 writeLock : & — e B E M G 8, K RAH—NLE A DR
B, M—ANRREIRDUZBUE, HAERLBME B LR L IER, XEMT
ReentrantReadWriteLock f 58 (AEFZX BN EHZATEANGD  HEANKRA
AR A ECE 5B 4 T DORECENZ . 15 R IZ BT 5 2R [B]— > stamp 42
BARREBAIRA, HREBOZB 7 22 A unlockWrite 77 2% 4% 3% 3K BUB S
(1) stamp 4. H H e #2 4t 7 AEFHZEM tryWriteLock J77%.

o WIS readLock : B —MILEH, ERALEFRBMESBHELT, 2AHLE
Al LA SRS . R CAFLRERFE 5B WIHAR AR R IRBUZ B 1 PE
ZE, IXZ4LF ReentrantReadWriteLock FJ3EEE (A [E 21X B S8R AT EASD.
T 5 A A R 4R TE LA SR A EE A S AR A g AR 2R AR T REEL X B DR
Hm T, BrUARREeN R e, XERAERDEZMEN TH—MER. iF
SRAZBKT G 2218 Bl —A stamp 2S5 HSRF R ZBIRCA, R E0Z B 7 228 H
unlockRead 7775345 1% stamp 4. JF H e 24t 1 IEFHZE ) tryReadLock 7772

o RILESH tryOptimisticRead : ‘&2 M XF T BB SR Ui (1), 7EHAE B3 i i A dE L
CAS B BHIRE, GEE A H M. R LR ALEFEES, Nk
HIR B —AN9E 0 #) stamp fRAME B FREUZ stamp J5 78 B AR 454 H08E 5iE 75 Z R A
validate 7750 1EZ stamp /£ 7 AT A, WElZE 4IMA tryOptimisticRead 1 [A]
stamp 5 2] 24 71 I (8] B )2 15 A HARLRFEHF A T 58 R 2N validate 23R [H] 0,
7 M AT LA 1% stamp A B80T B4 i#E 1748 /E . 1 T tryOptimisticRead FF1%H
i FH CAS W EBURA, FrUATELXMBEROZS . &8 — MES R ER T
25/, BOYSRBOESUR R A EIE# TR, AW & CAS #1E, ALl
MESERZ, EZFRNHTEEEHEIENS, ERIESE 8 L FESH—
R ZREMR R 5k, I HEBREREN TRt SR EC LB THdE, M
WA VRIER R 77 R R i B, i — MR, B DR 2R 8] AN 2 S (4
&, HE B 215 2R

StampedLock i& X #F iX = f 8 7£ — & & T # 17 M B ¥ . 6 40 long

tryConvertToWriteLock(long stamp) #HEE4 stamp Frm FIBIFF B A S8, XA RESE T
JURME LT IR [Bl— AN 201 stamp (B2 FH S B8R0 -
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o MFIBICAEEPHNT .

o UFIBA TR, FHEE AR R EBE X

o UFTAT AR, HHHAT S8 .

H4k, StampedLock HIELE B &R AT E NS, B DAESREUB 5 BE U8 A AS R 1% 5
F 3R BB B4, DABE 00 i FH R AR R FHL 28 . 2 2N AAE R SR BUL 8 5 81
I, HESEIREUBUR A —E M, SEEERER M A, MK . 3 EZBIAR BRI
Lock B¢ ReadWriteLock #H1, T &HENEE 44 17— XA FHZERAT

6.5.2 ZfHINE
FERER JDK 8 B4R L — AN H = 4k 2 5T SRR LA_E AR S

class Point {

/] BRAEE
private double x, y;

/] G
private final StampedLock sl = new StampedLock();

/] HeE A E4i (writeLock )
void move (double deltaX, double deltaY) ({
long stamp = sl.writeLock();
try {
x += deltaX;
y += deltay;
} finally {
sl.unlockWrite (stamp) ;

}
}

// HRHiE4 (tryOptimisticRead)
double distanceFromOrigin() {

/7 (1) SXFKEIUR A

long stamp = sl.tryOptimisticRead();

/1 (2) FraAEFLH B FEREA

double currentX = x, currentY = y;

/) (3) #FE (1) ARRTEHELE, SRS SR ekt S
if (!sl.validate(stamp)) {
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[/ (4) deRAlde & M RI— A3 40 (BRI )
stamp = sl.readLock();
Ery i
[/ (5) Fradp T 5B kR A
currentX = x;
current¥ = y;
} finally {
/7 (6) #HEFEH
sl.unlockRead (stamp) ;
}
}
/7 (7) Ewit SR
return Math.sqgrt (currentX * currentX + currentY * currentY);
}

// AR R EMLBUREGESE, JFEXAERA B A
void moveIfAtOrigin (double newX, double newY) {
/) (1) EETAE R RIS %
long stamp = sl.readLock();
try {
/1 (2) R ERTEAREN B
while (x == 0.0 && y == 0.0) {
// (3) ZRXIRIAG R BA B 4
long ws = sl.tryConvertToWriteLock (stamp) ;
/7 (4) B, W EHBIT, FEE LML, KGR BMAER
if (ws != OL) {
stamp = ws;
X = newX;
Yy = newy;
break;
} else {
/7 (5) EHF BB A K MR AR, 2RI E 541, REAATX
sl.unlockRead (stamp) ;
stamp = sl.writeLock();

}

} finally {
/] (6) B
sl.unlock (stamp) ;

Em ERSH, Point REMAMNRAZE (xy) FRFR - -4z,
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ENBRIFARRRITTE. RGN T —A StampedLock X G FH SR AR UE#AE 1 JH 1

B N move J5ik, ETEMER M HS NG EE, S48 20T point AR
B RASEIRIE] T 548, RJEXS point AFRHEATIE S AR, 2B HE B,
XA 1 HABLLFRE I move BRHUN S HFHZE, WORIE T HARKREA GESRBULSBL, SRikE
APRAOME, ER TR E AR T BEL RIE T XA E xy B R R TR — B

YA J5 % distanceFromOrigin 7715, A ERAEA & TFR LA E 3 FE A (AFR RN 0,00
EEE, S (1D EXeslRBURM B, R L aied AL A T 58, 4
RIS (1) R E—AEE 0 1) stamp ARERIRAGEE, D (2) Sl AR & A 5
R EH .

g (3) FALERN (1) FIRIEH stamp B2 B IEH K, 2 FT LB ELE R 2
FRARRE (1) SREGES H %A dET CAS BB OB RES, 2 6 S il i 5 s ik
RE T —AMRAEE, EX B A ERBURAE B G 2 ILCE R 7 B B2 A A HAh
SRR T 5B, WA N Z BRI AE BB T .

AR R I M ST S (7) A A A 1 J5 ke B T B AT TSR R R 1] 5 BV
B, ERE Q) PREBRINE, ERE (7) HEE, HARLE RS T 58
HEABSRT xy PE, T4 AT RAEHAT RS (7) FEATTHEI SR 18 28 SRt i BRI AR
AR RN ERZAER —MEA, — MR, HFARRHNE.

AYNEEAN R, AR5 (2) RS (3) REREHR? HFREAR. BRMERT,
2 S AT validate, {40 validate 3L 1, ZEEH| x,y EBIAMITERR, TS
HIRA MR HMEECAB S T xy F—ME, XHUER T BERA—E. AR R
&), BMEALZHACE (2) FARRS (3), EEH xy EBI AT ERN, W FEHAMm
LB T xy FHR—MERHEN, XAMSFERBG? IMILSFE, B, s
TEEEIEH validate IX—KW , WERIXEHLRBES T xy PHE—E, BaEERE
RFEAE A validate B, 1A sl.tryOptimisticRead JG3REX T 5%, XFEHHAT validate B i<
KW

BERRBLZIAA T, XA SRR TR b, T E AR R I 2 5 H 15 R
Wy, FHE4kEE04T, validate RIUESPATHRIG (4) SRECAEM LS, a0 SR X {5 HAth £&
BHEEH, WA (4) SF4aLEHEER K MERERER T 58 . R ERE
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HAMKLERIMBIEH, A2 HAarEnl T LIRS, RFEIATIUS (5 EHFEHIH
AL bR E B A T VAR, BN RRAS (6) B T Bl SHIm 70 7t FrblfE
S A SR HAL AR R S B2 P 28, XORIE T BRI — 2. A5, XEMxy
BAE AN volatie K], S ARFENFEAT MR EE? BREANS, EANMBIIE
SCRRAE T AR IR L

BERES (7) ERITTER B BRI S FRE, R, X R SEREH rEE
WA R R BT, HSLE R ELBEuLFERK xy E T .

)5 — N J71% movelfAtOrigin FI{ER 2, AR S ATAAAR N IR R B ) 2148 E I B .
AAG (1) ZRECGE R, fRAEHMARE SRR TIORB N xy E. REMRED (20 Fli,
N R AT AR SR BT AR, A 3) EHRAFEBON T . XEFFA—ERI,
RAZAEFEH AT LA RN RECE S, B2 ANRERMPITRERS (3D B AH —AAr it
Gy, FHEARTIMR EEE 0 1 stamp, FNR[E 00 X BRI LRI ZET), RE
PATARG (4) FEHT stamp EMABIRE, Z/FRBHEEN. WRIHERBNPATAES (5) &
SeREER B, RERIEES, RNEBI S B RS EN iR ERRE. RENE (6) B

A RS IR R 5 REHR A, ATE NG, BUEGRIEI T KRBT -

long stamp = lock.tryOptimisticRead(); //3EFLEIKIURAAZE
copyVaraibale2ThreadMemory () ; // L # % & 2| X A2 R A

if (!lock.validate (stamp)){ // &&&
long stamp = lock.readLock () ;//#KH g4
try {
copyVaraibale2ThreadMemory () ; //Z % & 5| ZAZ KHIER
} finally {

lock.unlock (stamp) ; / /&A% AE L4
}

}

useThreadMemoryVarables () ; //4& A & A2 A ILIMEAR 2 @ 64 AR ATHRAE
BT —kE (WA 6-9) k—% StampedLock HIZH kK.
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writeLock —Unsueported . EESQRTNS lTola!

StampedLock o

yOptimistiRead -=neert<s [T

X [E1BE ZE LA 5

& 6-9

6.5.3 NG

StampedLock &1 ()£ 5 9 5 ReentrantReadWriteLock 2K1Ll, R ZRTHIRAHI R AT
BEAYL EENFBETREFNEPES KRS EEA TR T EFHMRE, XRER
IREUR LB A7 ZREAT CAS BAF R EBRIRZ, TR MR AR
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JavaFA & B H & BA 5 R I B 1

JDK HiR 4t T — RIIGRE IR Z 2T SRR, #FRSEIIT AR T8
FEBNFURNAEREZERASY, O EAOISEEL, W/EH WA CAS JEFHEEFIESLIL.

7.1 ConcurrentLinkedQueue [RIB#R 3T

ConcurrentLinkedQueue 7= 282 % 4 (1) o S AEBHZE A D, L= 28 45 40 A B ) B 3R
SEEL, S NBAROHH DAEREE A CAS SRS FE R e . THRANIRE BRI,

711 EEEH

NT R M4 R E MM T f# ConcurrentLinkedQueue ) P &8 #4 i, 4% & &8 /v 4
ConcurrentLinkedQueue FIZEE S5, W& 7-1 Fios.

ConcurrentLinkedQueue P4 & (1) BAF1 18 F 5. [a) 22 77 WL, H A B A volatile K4
] Node 7 s 2> I SRAFBAFI I E . BT m. NTHMNILESWIEREAT &, ik, B
AR item 4 null FIMEEFT S, oo RSBIEABTIKE, HBAR MBAF LI FR
M8

public ConcurrentLinkedQueue () {
head = tail = new Node<E>(null);
}

£ Node 1 5 P93 4E 47— /M volatile 1& 1R 2S & item, FHSRAEHCT S A1 ; next
PSRRI T — A, I N — N m B AR . HAENI{ER UNSafe T &
HIRHERT CAS B SRARIIE N BART VR85 R O JR 71
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«interface»
Iterable<T>

#iterator(): Iterator<T>

7

«interface» -
Collection<E> AbstractCollection<E>
+size(): int +iterator(): Iterator<T>
+isEmpty(): boolean < e- e +size(): int
+iterator(): Iterator<T> +add(e: E): boolean
+add(e: E): boolean +remove(o: Object): boolean
+remove(o: Object): boolean +clear(): void
+clear(): void
«interface»
Queue<E> AbstractQueue<E>
+add(e: E): boolean s‘"“f:l’fa:g;’
+offer(e: E): boolean <]. .................. +add(e: E): boolean erializable
+remove(): E +remove(): E
+poll(: E +element(): E 4
+element(): E +clear(): void o
+peek(): E
1
Node<E>
#item: E
#next: Node<E>

+UNSAFE: sun.misc.Unsafe
1 |.itemOffset: long
-nextOffset: long

+casltem(cmp: E, val: E): boolean
+lazySetNext(val: Node<E>): void
+casNext(cmp: Node<E>, val: Node<E>): boolean

= 7-1

7.1.2 ConcurrentLinkedQueue EIE /28
AHi /148 ConcurrentLinkedQueue [ )1/ 32 Z 5 35 () Sc Il J5 34,

1. offer &1k

offer BIERENFTIRERIM—NLR, WRMEENSEEL null NI H NPE 7H, &
M B T ConcurrentLinkedQueue & £ 5 A5, %71k — H R [H true. B4, BT 14
CAS THERE, FZTEASHEERAALE. FTimEAE FTLuEzE,
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public boolean offer(E e) {
// (1) eAnull W finth =354 7%
checkNotNull (e) ;

// (2) #&Node¥ &, E#MiE D AIAMAunsafe.putObject
final Node<E> newNode = new Node<E>(e);

/7 (3) RET E#ATIEN
for (Node<E> t = tail, p = t;;) {

Node<E> g = p.next;

/7 (4) e Rq==nullHtHApR LT &, MHATHAN
if (q == null) {

// (5) £ ACASEEpT Lénext ¥ &
if (p.casNext (null, newNode)) ({
// (6) CASH, MFLHAIIEY S LZMANER, RERE LAY E (E4head, #

//1, 3, 5. AT EHREFE)
if (p !'= t)
casTail (t, newNode); // Failure is OK.
return true;
)
}
else if (p == q)//(7)
/] % A2, B TFpol ISR L EE ThAdehead T A A5 A, Ll Lhead®next T

//m T head, PIiAX L& &

[/ E#H AT head
p = (t !'= (t = tail)) ? t : head;
else
//(8) FRETE
p=(p!=ts&&t!=(t=tail)) 2 t : q;

T4 & ER IR IZ T BT IR .

(D) HREL—NEEAA offer (item) BFAIEN. B AN (D MESHITTRE,
R A null WHH NPE 9%, BHATRED (20 FAEH item 1E NG KBS H 62—
ANFHF A, RERIS (3) AWAFIRHT SFGEMER, fTTEMNBFIEEHFMITE, Ak
TRERRS (4D BFBAFIPIRAS W& 7-2 Fros.
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NULL

7-2

IX B ST & ps t head. tail R $8\ T item A null FOME S5 55, BT S0
next I & 9 null, FrPAX B q 48 M nulle 5% (4) KI q==null W $HATREG (5) , @
i CAS JRFHAEHINT p 75 2L f next 35 52 F N null, @154 null W{E 5 &5 newNode &
#e p B next TR, AFHATHE (6, XEBETF p==t FIEKAERE R s, RFEH
offer 773%, XEHMEBAFIFARAS WA 7-3 Fiw.

head tail

NULL

7-3

() LHEE—NMELERA offer FIEHHEN, MRSANLERNRA, HFE
ZARERRHATERE (5 KERL. BRELRE AR offer (iteml), £:7E B i A
offer(item2), [FBf AT EIARHYS (5) p.casNext(null, newNode). H T CAS K LL# ¥ & #1E
RETFHER, X BEBRRERE A LPIT T HREERIE, KT p B9 next 7 SHHSE
£ null, <R next 15 A4 iteml, XFHMELLFE B &KW p £ next T A AT
Fnull, ERRIAE null (FREEACLRE T p B next 1AM itemD), N<BEER
B (3), REPATREIRIG (4, XBHERBAF 54t &l 7-4 Fis.
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head tail q

NULL

B7-4

IR LT KPR B W AARE B & T REPUTHES (8), RJFIE qRE T p, XEFRBA
FPRE N 7-5 FrR .

head tail q

NULL

7-5

WIELTE B HIRBEFE B (3) $4T, HPATEIES (4) W RAFPRZS I 7-6 s -

head tail c[
NULL
t p

B7-6
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T IX B % q==null, FrLAZETE B 2PATRIG (5), @il CAS #A/EHIWr 2450 p £ next
T ERAERE null, ARMBREH R, RNUEH item2 Bk, B CAS I T, At
TS (6), BT pl=t, FrLAEE tail 75 500 item2, SR/EIBH offer 7i%. X {ERAF 4
Hanp 7-7 Fiow .

head tail

7-7

SHTBIIAE, MENE (1) EERET, HLX—PEENT poll #1EE 4 2HAT.
X BAERE — T HAT poll H#AFETRESAFEMN —FIEDL, W 7-8 Fr7m.

tail head

NULL

7-8

T 4RAF b T X FMOR SRR offer B8 INTT R, FATRIMRES (4) BEPRESE (L
K 7-9).

p q tai head

El— v

& 7-9
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XEBEHT qWRANEHH p==q FrUAHATAE (7D, BT t==tail frLL p HRKEH

head, RFEEHMER, BHEHATINRG (4, XIRAFIAREINE 7-10 Fras.

NULL

B7-10

XEHEH T g==null, FrEASATACRD (5) #E4T CAS #1F, R HHIEA HAMLEH
47 offer #:AE, M CAS BAESELTN, p B next ¥ A B VHIE Y il REHATRIE (6),
BT pl=t BT LB BT mUONBASI R BB A, BUAERA SRS I 7-11 P

head tail

|

B7-1

HEERRL, XEE SN S8k mE.

A, offer #/EH R RXELTREM (5), BT CAS BAEREHIFER R —
ML LLE TR BIBAFIAR . #AT CAS 4 KM L2 Sl 183 — IR ik 2 ik AT
CAS #1F, HZ2|CAS BiIA =ikIEl, Rl H RGBT CAS 277 2k
BACHEREER AL, MILRHER S, XRMEH CPU B 55 2 B R FF 44 o

2. add #E

add BAEREERARBHM— TR, HSLAENIIRARIER offer #1E.

public boolean add(E e) {
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return offer(e);

}
3. poll #&1E

poll #:E RIENFLF IR H B R — IR, WRIAFIAZNRE null. FTHEERETE
) S PR R B
public E poll() {

// (1) goto#rit
restartFromHead:

// (2) RFEAEIR
for (7:) {
for (Node<E> h = head, p = h, q;;) {

/7 (3) BB ST EMA

E item = p.item;

// (4) ST EAANCASE Anull

if (item != null && p.casItem(item, null)) {
// (5) CASRI R ARiE L AT ¥ LML PA5 R
if (p != h)

updateHead (h, ((q = p.next) != null) ? q : p);
return item;
}
// (6) HATPAT) A E A B null
else if ((g = p.next) == null) {
updateHead (h, p);
return null;
}
/7 (7) 3RS EKAZN AT, WNEHFRAMAGAI] KT &
else if (p == q)
continue restartFromHead;
else//(8)
p = q;

final void updateHead (Node<E> h, Node<E> p) {
if (h != p && casHead(h, p))
h.lazySetNext (h);
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R, thaha ERIHBRIGHATIZHE

L. poll #AERMIKIKEUTER, BrLMRD (20 AZETEFZM head 7 mFERIEA,
g (3D FREXHATIASI KB =, BASI—TFha a2 i BAFIRZES I E 7-12 Brs

head tail

|

NULL

B7-12

BT head 7 R AETA A item 24 null FIME R &, FTBAEPATEIRE (6, R4
TR RAELIEMA offer 777, WULH q T null, XEHERAIPRESWE 7-13 From.

head tail q

B 7-13

Bt LA $14T updateHead 77i%, BT h %&F p FrABA BE LTI A, poll Tk EEIRE

null,

. ERHATEURS (6) W OLH HMEREFEM T offer J7iEIH BRINHFIN— TR E]
BAF, XA q FRITRI BTG TTRAT A, SR AFPRS & 7-14 B
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head tail

& 7-14

FrEARES (6) R AU 45 2RO false, 2RJE ¥ MAATIUG (7), LR p A5 T g,
Fr AR AT AR (8D, ATHISERAE p #8179 q BRI BAFPIRZS I 7-15 s

head tall

B 7-16

SRIGHRE P M PATRAS (3D, p BLESR MM JCRAE AN null, JHAAT p.casltem(item,
null) #id CAS #E 25X & p 1 item {4 null, 1R B A HABLAZFAT poll #1E,
T CAS BN & HATREG (5), BT UE pl=h FrLARE LT 58 p, FFEE h B next 5 &
NhEHD, poll SRR [EIHE MEAFIFE BRI SE item. JSLEFBAFPIRZS W 7-16 AR

tail head

&7-16
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ARSI RAE PR offer H/ERT, offer ARG HIPATER4E (7) HIIRS.
1. BRI —NEAZA T poll #4E, MAESATILD (4) I AFIARZES WA 7-17 .

tail head q

NULL

®7-17

IXEESATAARS (6) IR [E] null,

IV. IUE poll MR 705 (1) BAPITE, WAH AR EZIITIE? FHREE
RBLRTE A AT poll BRAERS 2T AZIRZ I B 7-18 Pl

head tall

B/7-18

IR AT p.casltem(item, null) JEIT CAS #/EZ KK E p 1 item {4 null, R CAS
W I AR 1% s A BA B Ao R Bk, i BABIRZS a0 7-19 Fiow .
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head tail q

NULL

p
®7-19

SRJG, BT p'=h, BT A& AT updateHead 75772%, {RU1ZFE A 447 updateHead i 73 b
—NEFE B FF4R poll #:4E, XAHELFE B 1 p 817 head 5 i, (H2EEE HATEIMAAE (6),
X A TRt B 7-20 B

head tail )

NULL

P (threadB) P (threadA)

7-20

SRIGLRFE A $UAT updateHead #1F, PIT 58 ER/REAE A IR, X REASPRZS AN A 7-21
FR.

tail head

NULL

7-21
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RIGLIE B HEHITAFD (6), g=p.next, HTIZWREBII AR, Bl p=q, AT
LEHATRIG (7) BEBISMETEHR restartFromHead, 3KEU4FTFAFYk head, FLERPRZAS 10

& 7-22 FiR.

tail p head q

?.,hu"v UL

WE 7-22

B4 poll FTIETERER— A TR, RER B CAS BAFE 2RI KA item {H
WEN null, AR5 ERRE LT R ZTRNNG BB ER, SRR a1
SR, R RRER IR B BRI B4, AERAERAT 2 SR R IUER T R AE L
T, EBRBSNEIEI EHTIRECH SR R

4. peek #21E

peek #AERIRBATI L —ATTER (RIRBABE), WRASINZEEE null. F
HE T HSEHRE,

public E peek() {

//(1)
restartFromHead:
for (;7) |
for (Node<E> h = head, p = h, qg;;) {

//(2)
E item = p.item;
1 /(8)
if (item != null || (g = p.next) == null) {

updateHead (h, p);
return item;
}
//(4)
else if (p == q)
continue restartFromHead;
else
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Peek #:AEHIMRIZ RS poll #BIEIML, AREZAAETARIL (3) F1/7T castltem #AE.
HIXRIEHR, BN peek REKMBAFILICHRME, HNETHAE. RAETHIN AN
HNTE B — IRIAT offer 5 head F5 A (2 M S5 . (HELR item A null A5 50D, MAFE—
UARAT peek BFEMRIG (3) & KB item==null, #RJ5HAT q=p.next, XMk q F7 5548
A ZFI BB —NEIER TR, B WmENIA null U q &8 [ null

LBAF B A FPIR S W 7-23 Fis .

head tail q

& 7-23
IXHF{E AT updateHead, BT h A% T p WA, FTUAREITEMEIE, 2R)5 peek
FAE 4R B null.

LT RS A TEN (XEBRERE ), IPREME 7-24 Fir.

head tail

NULL

B7-24
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EIHRPATARIG 5D, p F8I7 T q W5, RIGHATRIE ), Bei BAFLIRZS I B 7-25 B .

head tail

7-25

PATANS (3) BRI item A4 null, AT PAIAT updateHead J757%, BT hi=p, FT L%
BT A, REREFIRESE 7-26 Fiw.

tail head

|

7-26

AR AR 1T

B85« peek BAFRIAIL S poll #AEEAL, R AERTH R IRIBA T Sk T K AH 2 A A
FBLREMER, 10 )5 3R BUS T 2SI B e MR 535b, 58— A peek #R1ERT,
MR T 2, FFEBASIR) head 5 45 M BA S B IS8 — N JC R BLE null.

5. size #1E

THEHAT AT RN, R TARIRAM, FA CAS A MBL B LA
H size B EIR E 45 RIARIG A BB TR, SBGEHRTE N
public int size() {

int count = 0;
for (Node<E> p = first(); p != null; p = succ(p))
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if (p.item != null)
// #&XALInteger.MAX VALUE
if (++count == Integer.MAX VALUE)
break;

return count;

[ 1RBE AR E (CHELERKE) , EAMAnull
Node<E> first () {

restartFromHead:
for (r;) o
for (Node<E> h = head, p = h, q;;) {
boolean hasItem = (p.item != null);
if (hasItem || (g = p.next) == null) {

updateHead (h, p):;
return hasItem ? p : null;

}
else if (p == q)
continue restartFromHead;

else
P =4

[/ EAH Ebnext A E, WwRAAFIANT ENES AL EM LS
final Node<E> succ (Node<E> p) {

Node<E> next = p.next;

return (p == next) ? head : next;

6. remove #1E
WRAF B HAFEZT R UM R Z TR, MRFEESANNMERE—, 3FIRE true,
A N)3R 6] false.

public boolean remove (Object o) {

/A%, MAEEEIfalse

if (o == null) return false;

Node<E> pred = null;

for (Node<E> p = first(); p != null; p = succ(p)) {
E item = p.item;



BIE  JavaFt KB HFRATIRESINT | 181

/ /A8 RUEACASI B Anull, FIs—ANZARRAE RS, SR BALEIREKINT) PR EA T iusy bk,
if (item != null &&

o.equals (item) &&

p.casItem(item, null)) {

//FERnext LE
Node<E> next = succ(p);

/ /4 RATATIRY &, I Hnext ¥ 5K A E N 443K S B next ¥ &
if (pred != null && next != null)
pred.casNext (p, next);
return true;
}
pred = p;
}

return false;

7. contains ##1E

HIWBAFI B R RS HIEEN S, HTRBEHEANBNG, FTLUE size #/E—FRE4E R
NI KEH, B ReARIZ VAR JTTRIGERNS B, (H28idFEd HALfE A it
TTEMER T, BaFeiRIE false.

public boolean contains (Object o) {
if (o == null) return false;
for (Node<E> p = first(); p != null; p = succ(p)) {
E item = p.item;
if (item != null && o.equals(item))
return true;

}
return false;

}
7.1.3 NG

ConcurrentLinkedQueue [1)i JZ 1 F 5. ) 85 R 20 ¥E S5 0 R IRFNFI TR, BN ITUEM
BEER—> Node . BAFIREEL. B ROR4ET /Y, GUEBAFIR L. BY mfgm—14
item 4 null FIAE T . 38— IRIMAT peek B first 3 /ERT 23 head FE M 5 — N EIERIPA
Pt E. BT AR CAS 5%, &HMBL, FrUAETH size WA W GE#AT T offer.
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poll B remove #4F, FEUTHEKTRNBANEH, FrUEHF KRBT size MEARMR
AH.

e 7-27 Fias, AR HBAER & E/EE A volatile 181 HY tail. head ¥ 55, BEARIETE
ZHRFETHANLEREZS, HFEERIEXPA Node #AE R A WM -FHERIA ., BT
volatile 4 & 7] DARAERT WL,  Bir DA R 35 BEARIEXS AN E 4R 10 R M RI AT .

RS offer

AN
head item1 item? . m\
\/ \\/ add

poll
casltem casNext

B 7-27

offer #EAERTE tail JEEANIMICE, HEZ A tail.casNext J7¥2%, HIXAN 7 F &
CAS #/E, RE—NEKESHI, RERMMLESTER, EFHFKW tail, FHIHAT casNext
J7i%. poll #AE BTSN CAS HIBIEARAE tH AR FEBR T r i E 1 R 1 o

7.2 LinkedBlockingQueue JRIZRR

BUTH AR T CAS Sk 528 1 9EBH ZEBA %1 ConcurrentLinkedQueue, [ A 1RA
LB M o 4t SE I A B 2E BA 7] LinkedBlockingQueue.
721 KEZH

B B B st F — T LinkedBlockingQueue Y 2§ g M, VLN & /X
LinkedBlockingQueue A MME M T fif, a1l 7-28 Fiaw.
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ainterface»
iterable<T>

#iterator(): Iterator<T>

7

interface:
c:“ecﬁon<»E> AbstractCollection<E>
Taizeg: it +iterator): lterator<T>
+isEmpty0: boolean q ........... +size(): int
+iterator(): Iterator<T> +add(e: E): boolean
+add(e: E): boolean +remove(o: Object): boolean
+remove(o: Object): boolean +clear(): void
+clear(): void -
«interface» |
Queue<E> AbstractQueue<E> :
+add(e: E): boolean ;:r:;r::ca:?e
+offer(e: E): boolean Q .................. +add(e: E): boolean
+remove(): E +remove(): E
+poll(): E +element(): E 4
+element(): E +clear(): void
+peek(): E A
«interface» ]
BlockingQueue<E> com o
+add(e: E): boolean .
+offer(e: E): boolean #item: E .
+put(e: E): void #next: Node<E>
+ake(): E +Node(x: E)
+remove(o: Object): boolean

+polltimeout: long, unit: TimeUnit): E
+offer(timeout: long, unit: TimeUnit): E

7-28

2B LLE 3, LinkedBlockingQueue t /2 ff F B [ 8 R SC L0, H B HA
Node, ZrAl HRMAHE . B A, I HEF—ADHILRET 0 RT3 & count, FIRIZR
AFITCE AN 5 4MEFH P ReentrantLock FISEF], 43751 Bl SR il 7o 28 N BT HA BA B JiR
T, H takeLock A R4z R RA —/NEFE AT LRSI SLIREL TR, oA 2R FE 4
64, putLock = [FI R GEH —MRAE R LRI, 7EBANFIRBERINICER, HAnLiE®
%5, 74h, notEmpty 1 notFull £ 528 E, BNTHAMAH —> & BAFI F R A7 it
A HH BB 43 PHLFE (46 R, HLSGX R AR P —VH P B2 . R S B B AR .
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/** HATFtake. pollFIpAEnd & RIEIIZH */
private final ReentrantLock takeLock = new ReentrantLock() ;

/% BRI A TR, PUTHRAIRE (Kdetake ) #IRRABHNZIANFHRFRATHFH </
private final Condition notEmpty = takeLock.newCondition();

/** HAFput, offerFiptFnt & BRIZHix/
private final ReentrantLock putLock = new ReentrantLock();

[ BRI R, HATHRIGRAE (bdeput) M SR AMBNZAN M AT RATFE +/

private final Condition notFull = putLock.newCondition();

/** BHRFIAEAN S */
private final AtomicInteger count = new AtomicInteger (0);

* i F £ £ 7£ LinkedBlockingQueue & i | 1T take. poll 55 # 1F I 75 £ 3K B |

takeLock 81, MTiRIERK RE —ANEEF IEREHERLT A, ASETRHLE
notEmpty PN 3 1 2% 44 BA 1 (1) 4E 37 4 F 1Y) 2 takeLock FIECIRASE LS|, Fr LAFE A
F notEmpty ] await 1 signal 77V 8 Vi F 242 L J1 56 3R A3 takeLock 4, 75 M4t
i IllegalMonitorStateException 5% % . notEmpty P4 # Ul 4E 47 & — N AEBAFI, 244k
FEIRELZ| takeLock 8 /5 ¥ F notEmpty ] await 75K, HALESHIHZE, AR5
ZEIESWIHE] notEmpty I A AT AT 47, HEIHLIZRA T notEmpty
] signal J7i%.

7£ LinkedBlockingQueue 5Z # | # 17 put. offer & # 1E B 7% 2 3% B 2] putLock
g, NTIRIEFRN RE - IMERETURERREENTA. AFHTA4XZE
notFull P4 & (% 2% 14 BA 71 @) 4E 47 4 F 89 2 putLock FIBURAS B HALS], BT AR A
notFull [ await F1 signal 77 V2% A1 i F 26 7% 0 200 55 3K BX | putLock #1, 75 N <90
IllegalMonitorStateException & & . notFull P ¥ 4k 37 F — N5, ZH&LFEK
EY 2l putLock 41 J5 18 A notFull f] await /7R, AALESHIAE, AE1ZLES
R notFull WHIEI 4S4TSR, EEIFLIEIRA T notFull § signal /iZ%.

T & LinkedBlockingQueue FI7E5:14i% B $ HIAHD

public static final int  MAX VALUE = Ox7fffffff;

public LinkedBlockingQueue () {

}

this(Integer.MAX VALUE);
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public LinkedBlockingQueue (int capacity) {

if (capacity <= 0) throw new IllegalArgumentException () ;
this.capacity = capacity;

//dACE . BB, AEEMNIE A R S

last = head = new Node<E> (null);

HIZARIE AT &1, BRIABAFIE oA OXT7AHe, ALl E S8 2R E, FTUMN—EFRE

J# AT LA LinkedBlockingQueue J& 5 FFH 2ERA %) .

7.2.2 LinkedBlockingQueue JRIE 448

AT 3% LinkedBlockingQueue )L 2 774,

1. offer #1E
M BAFI A — e, WRRAFF A 2 R N 4E N R G IR [ true, 205 BAF 23

M EFLUETCRAREIR A false. WIR e JTTE H null W H NullPointerException 7% . 5 4b,
EITVE AR L ZE M

public boolean offer (E e) {

// (1) AEAERNIE TI84FF

if (e == null) throw new NullPointerException();

//(2) R BRI BN EFFEHANGLE, KB Efalse
final AtomicInteger count = this.count;
if (count.get() == capacity)

return false;

//(3) #ME&EHF L, FRputLocklk &4
int ¢ = =1;
Node<E> node = new Node<E>(e);
final ReentrantLock putLock = this.putLock;
putLock.lock() ;
try {
/7 (4) %= RAFIRH R HING], FFEHTFTE
if (count.get() < capacity) {
enqueue (node) ;
c = count.getAndIncrement () ;
11 (5}
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if (¢ + 1 < capacity)
notFull.signal();
}
} finally {
/7 (6) B
putLock.unlock() ;
}

/7 (7)

if (c == 0)
signalNotEmpty () ;

/7(8)

return c >= 0;

}

private void enqueue (Node<E> node) {
last = last.next = node;

}
ARG (2) FIWran R 28T AS I E N EF H AT e R IR E false.

RIS (3) FKELEH putLock 8, HATLERMEZBE, WHAMMA put A offer H1E
LTl 2 (FHERZKREBIE] putLock 811 AQS FHIEERAFID.

RS (4) i BB 7 40 7 24 A0 BA 51 B 0, X R R E AT A (2) AR
putLock £ 18] AT §E At 2k A2 put B3 offer #4F [m BA S BN 1B oz . EET AT
A SEAS T BT T RPN, Fd £

RS (5) HIWTan R H e E AN G AFIIEA S M =S E, NS notFull #2% 4 A1 B i
A T notFull B await #:4/F CELAI$RAT put 5L AFI 7 RO 4k FE 2 — A
LR, FAPNFIITES 25 B LA B a] AR AT e i — N N AR 2

RS (6) WBEHGRE A putLock 8, X R EEE, BRI — & B finally BEH,
9 BIAE try Bedl it % T, finally R SHAT R 7 AMRERBUE HAb R 9 put
eI #E P 28 AR 2 — N IRIEZ S

RAG (7)) ) c==0 YWHTEBATRIY (6) BEBint BAFI B &=/ FH — 1 Iu&K, T
B A G R NIAT signalNotEmpty #4F, signalNotEmpty FIAAZATTR .
private void signalNotEmpty () {

final ReentrantLock takeLock = this.takeLock;
takeLock.lock () ;
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try {
notEmpty.signal();

} finally {
takeLock.unlock() ;

}
}

1% 771 BIAE R B2 0E notEmpty B9 2514 BA 51 FH 5 18 F notEmpty ) await 7775 (Lb
A A take 775 HRAZ A IR T4 FHZE A —ANERAE, XMUiBl T IR K EER
77V H B R BT L B

2% BV 5N, offer J7ikIEIL ] putLock HRIE T FERN B HIE T R BRI MR FHE. H4h,
WH AR LR — @ B0 B RBCT R, I B iERtAR REERNF R E T

o

2. put #B1E

FBAF EEBIEA—TuER, WRBAF A 2 R A S B[R], 5B 23 I BE
FEUFIEAE, EBIFIE TR IR E . an SR7E P ZE R A AR R E T s,
] 47 BH 2€ 28 F2 & $il 1 InterruptedException 73 % MR [Fl. F 4k, @R e JTLE N null M H
NullPointerException 5% ¥ o

put BAEHIARE S 5 offer #AEIML, AT,

public void put(E e) throws InterruptedException {
/7 (1) deRAEAFEN IS EH4FF

if (e == null) throw new NullPointerException();
//(2) HEHTE, FERIRE HiputLock
int ¢ = =1;

Node<E> node = new Node<E> (e);

final ReentrantLock putLock = this.putLock;
final AtomicInteger count = this.count;
putLock.lockInterruptibly () ;

try {
// (3) %o RG] i W) 5 4%
while (count.get() == capacity) ({

notFull.await () ;
}
/7 (4) #EIKF) FFid 38t 4
enqueue (node) ;
c = count.getAndIncrement () ;
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/7 (5)
if (c + 1 < capacity)
notFull.signal () ;

} finally {
//(6)
putLock.unlock() ;

}

L)

if (c == 0)
signalNotEmpty () ;

}

FEARARY (2) 1§ A putLock.lockInterruptibly() $REUAM (5 8, AHELFE offer 77 % Fh 3R EL
B T ERX AN JTE R DA . B R AT AR AR i AR, R A
2R 2 W E T AR B AT FE & 3l InterruptedException 5%, T LA put #:{E7EFREX
B A R 2 AT R TR

AR5 (3) AW an R =57 A S 2, T A notFull B await() 75 ¥A1E 24 BT L AR A
notFull I Z&AFBAF, 24 i e A2 4 P 28 £ J5 S REGREX 21 89 putLock . BT putLock 8
BORILT , PrUAIAE H AR Z AR s A ML 3K E] putLock 8171 .

FHHMURY (3) TEHITAF - 5 % i A& while 7B T AN 2 if i85)? X 2% &
B 2 HT LR AR R (R R ) 1) R, B2 HA £R A2 7% F WA A notFull [ singal 75 ¥%E notFull.
await() FEEFFN T2 B3R E. WRFEH i ERI 4 B HEWREE2PATRE (4 BT
FENBNEAE, RIS THEEE, TXAHEFICEH T, AW FEEAFI TR EK TS
WiEMAR, 3 SFEFEF B4 . m# A while 3, R0 notFull.await() ¥ &R R EE T,
2B REARE LRIAFIRE O, WREMNHFREITER.

3. poll #1E
MBAFISL KRB H B R — R R, RBAFIAZEMERE null, %7~ NEER.

public E poll() {
// (1) RF) A E MA B null
final AtomicInteger count = this.count;
if (count.get() == 0)
return null;
/7 (2) FIR & 4
E x = null;



AR FH 3 5 A2 it 5% 214 H
B7E JavaF A B PHEZIIEEZ | 189

int ¢ = -1;
final ReentrantLock takeLock = this.takeLock;
takeLock.lock() ;
try |
/7 (3) PAF) AR 2 W) b BA S 3t 4%
if (count.get() > 0) {//3.1
x = dequeue();//3.2
c = count.getAndDecrement ();//3.3
//(4)
if {e-> 1)
notEmpty.signal () ;
}
} finally {
//(5)
takeLock.unlock() ;
}
//(6)
if (c == capacity)
signalNotFull () ;
//(7)iEE
return x;

}

private E dequeue() {
Node<E> h = head;
Node<E> first = h.next;
h.next = h; // help GC
head = first;
E x = first.item;
first.item = null;
return x;

}
R (1) TR ERTAZIAZE, W EEEE null.

RS (2) FREUH (590 takeLock, AT IRIOZE G, HALFERE A poll Bl
take 77 VAR & fH 2 =T .

A (3D FIMTan R ZHATBASIA S MIBEAT i A1, R EBET s XERER
%, WARIESATAMN 3.1 RASIAZE, MHITRE 32 Hth—EALTR? ERXAR
FEFtERlE, A2 MR 3.1 HWASIA AT, ERHFATHE 3.2 KEAFIAZ THE?
AABNVBEEHATENRG 3.2 IEM L TT 2B count KT 4. BT HML&RECLEE
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7 takeLock %, AT LA AN poll B3 take 77V MIZRFEA AT BE 2 7E BB LK count THELHIHE
J7 o HoSEIX g an SR A8 AE BB LK count THEL T 2 R Y HAMKAZ A T put 1 offer #1E,
HH T 31X P AN $AE AN 75 22 3R EN takeLock 8t M R BX ) 2 putLock 81, {HZ7E put Ml offer #:1F
PRGN count THEUERT, FTUAAS I EH AT RIS M. HSt R R EE WL 77 i3
97 count tHEUERIR], RAEM T count tHHUEA = HI BT ULH, $ATICRS 3.1 B RAZY
A, MPATRIS 3.2 B AT ZERER. BINEEFRIE, RAETE poll. take Bi# remove
AR R TT 23598 count THEUE, (HRX =ANJ71EH T Z3REF takeLock 14 REE AT H#RAE,
MU C ALK T takeLock 8, BT AHAMKARR AN AT 1E L T % count 114
6, FTUEERN 3.1, 32 AZEFHR, HIEENREEZEN.

B (4) HIWran R o>1 WU B M AT A BRE S BRI — M e R EFIA AT
(c —MIBRTCRATAZI TR AED, A2 X B 5 5t 7T LLBOE BB 918 A take 77 ¥ 1 4% BH 2€ 21
notEmpty HJ 25 PAFI B TH ) — MR A2 .

RKAG (6) Ui HRTZRIEB PRI L T R AT L HIAZI IR, BRI KITRE LA
BOHANTHME, BAXEAFER R LA signalNotFull #3E B N iE B put 752 1M # BE
ZE 3 notFull KRS B ) —AN2FE, signalNotFull BRI .

private void signalNotFull() {
final ReentrantLock putLock = this.putLock;
putLock.lock() ;
try {
notFull.signal();
} finally {
putLock.unlock () ;
}

poll fURSIZHE LA 88, EMEEIIR, KBOTRM REAIE T AFIHL A

4. peek ##1E

RICANF LB TC A=A BAS R IREBRE, W BAFI 2 MR [B] nulle %7772 AR
PHZE R o
public E peek() {

// (1)
if (count.get() == 0)
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return null;

//(2)
final ReentrantLock takeLock = this.takeLock;
takeLock.lock() ;
try {
Node<E> first = head.next;
//(3)
if (first == null)
return null;
else
/7 (4)
return first.item;
} finally {
//(5)
takeLock.unlock() ;

)

peek BRFHIACAD B LA fo) 8, X BB MR, QRS (3) IX HLIE2 75 B AU first
BN null, NREEESATRIE (4. EFHBRTHTERG (2 HAIIA AT, E
ARG (1) M (2) ARFEFHRIE, EHAEIITR (1) HEAIIAZE, £RG (2
SRECE BT A W] BEH AL AZIAT 1 poll BiF take #R1E BN NT . ARG LHTLFEIR
WG, BEPITRIG (4) (firstitem) SPH SRR .

5. take ##1E

SREC AT AL ER e 2 A BA S L EFE BR e . an 2R BAF 9 2 U PHL 28 24 Fir 26 72 E B BA 71
ARZTRIGIREITCER, WERAEHZER MR R E T P WbRE, Bk P ZE LA 2
InterruptedException 7 & 1M1 & [F] .

public E take() throws InterruptedException {
E x;
inE @ = =l
final AtomicInteger count = this.count;
/7 (1) $RIA
final ReentrantLock takeLock = this.takeLock;
takeLock.lockInterruptibly () ;
try {
//(2) BATIAF) A = 0 LK AL
while (count.get() == 0) {
notEmpty.await () ;
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}
//(3) HRASFERIT
x = dequeue () ;
c = count.getAndDecrement () ;
/7 (4)
if (e > 1)
notEmpty.signal () ;
} finally {
//(5)
takeLock.unlock () ;
}
//(6)
if (c == capacity)
signalNotFull () ;
el €T
return x;

}
AR (1D o, AR EIM S8, KA take BE poll #1F LR 24
BH ZEHEEE

A (20 FIWran R BT 923 WIPH 28 HE 2 AT 28, JFIE B ATARAR M notEmpty %%
GRINTIP

RAG (3) AT H AR s st 5.

RAG (4) FIWran R o>1 W5 M /TAFIA AT, HB-A Ml notEmpty 4% F B\ %1 B T
F—ANR A F take $4F T4k BH 2E B 2652 .

RS (5) BB,

RS (6D HIWr R ¢ == capacity Ui B S FIASI E/DEH — NS HALE, A BIE%
4-7% & notFull {2644 B\ BT B —ANEN A R put B4E M # PHZE RO 2R 72 .

6. remove #1E

MERBAZ B8 E e, A MMER IR A true, %G IR [E false.

public boolean remove (Object o) {
if (o == null) return false;

/7 (1) RE A4
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BIE

fullyLock() ;
try {

// (2) ¥ 7 K3 3.2 W) M) PR 14 =] £ rue
for (Node<E> trail = head, p = trail.next;

p != null;
trail = p, p = p.next) {
/7 (3)

if (o.equals(p.item)) {
unlink(p, trail);
return true;
}
¥
//(4) FZARE|NBEfalse
return false;
} finally {
/7 (5) R4
fullyUnlock() ;

JavaF ZBPHEANTIRESIHF | 193

AS (1) 3@id fullyLock SRECNES, FKEUE, HABLLARBET ABNBE B BA#R1E i mt

SR FHEE .

void fullyLock() {
putLock.lock() ;
takeLock.lock() ;

AR (2)3 [77 BA 5 33 EMBR (1 7T 2, $RASE U BB 1] false, FE BN HHAT unlink $#1F .

unlik #AERARAE T,

void unlink (Node<E> p, Node<E> trail) {

p.item = null;
trail.next = p.next;
if (last == p)
last = trail;
/ /4o R ERTAT %, WRRGE, LRSI RS &
if (count.getAndDecrement () == capacity)
notFull.signal() ;

ke ERE, R AFBAFIE 2R (8], W MEE notFull i) 44 BA A o A — > A
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SRR put 79510 4 BEL ZE I A2 .
A (5) WA fullyUnlock 77y A# F 5 N5 IR 7 AH s B 5 88 e X 28 46

void fullyUnlock() {
takeLock.unlock() ;
putLock.unlock () ;

B4 . BT remove JTVATEMIBRTE E TR BTN 7 AHESL, B LAE M [ BA 5 B4R 2 TT
RIS REEZEN, HHNHAARRAAN, HARENEEEHSWEE. Rt
SRR 2 A BHIR B AP 5 R TR I 2 A S B o

7. size #1E
KBS ATRAFI TR AL

public int size() {
return count.get():;

}

B F AT A N BAERAERS 1) count 2 0 T 811, BT LASE SR AH bE ConcurrentLinkedQueue [
size 5 V% LU HERf . iX B 2% & AT 7E ConcurrentLinkedQueue 7 75 2 i [ 4% % SR $K BN size
MAER —ANEFERENR? X2 R RERREFEZERTFNTITREA BT ERIEA. HBA
PRAEAI R 72 B 2 R 713 /E, 1M ConcurrentLinkedQueue 13 FH ] /& CAS T4 B i,
BT ATC A B IR

7.2.3 Ih&g

LinkedBlockingQueue 4 & 2 it if B ) B R KLY, (AT Sk. R mUREEAT A BAAN
HIBAERAE, RN BRI R BT R TR, L BARAEE R X ST AT 8R4 .

ik 7-29 FroR, Xtk BT R AIERAE 2 BE A T SR A A 5 BT ORAE TR T 1,
BT EAHE BAAIN AR AR R W] LARIN AT . A 4hxs ks BHT Al S B & T — N R AR BA
B, FARAFTEPHIERLRE, FabaABN. H ARSI T — AN T SR .

ASCPEA i b P ae O AE 3 2 2 A D
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LinkedBlockingQueue
peek offer
take— ] — -
poll \/ pla
takeLock puIL‘o‘ck
aqsiazp s [ 5 Eds i

notEmpty
FHBATI

{5

B 7-29

7.3 ArrayBlockingQueue [RIZ#R3

BB T AEAA SR T A SE I PH 2EBAF1 LinkedBlockingQueue, 21 SR A 7t ff
A 74040 75 s I BH ZE A %1 ArrayBlockingQueue [ 5

7.3.1 ZEE %

E#E, AT REMN AR —Y ArrayBlockingQueue )N &5/, 26 RE EHIZEE, 1K 7-30
Ffi7s o

HZE R LU, ArrayBlockingQueue [ #H — MU items, FHRAFBBATITER,
putindex L E R /R AP\ TCE TH5, takelndex /& H A T A%, count Gt PAFI LR AN E. ME
AT HA, X e B IR A volatile 121, X2 R 7 A X e AR B HGRAE B, TN
BIEARIE T BN ZENAGFRT T . AIMVE NS S lock FISRERIEE . ABRIER
JEF1E, XRIE T RN RA — AT AT NN HBA#RE. 534, notEmpty. notFull
FAA R REATH . ABKIFRIE .

A M i A it 25 2T A6
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«interface»
Iterable<T>

#iterator(): Iterator<T>

7

interf
cﬂﬁﬁﬁzﬁi’;, AbstractCollection<E>
+size(): Int +iterator(): Iterator<T>
+§sEmpty0: boolean q ........... +size(): int
+iterator(): Iterator<T> +add(e: E): boolean
+add(e: E): boqlean +remove(o: Object): boolean
+remove(o: Object): boolean +clear(): void
+clear(): void
«interface»
Queue<E> AbstractQueue<E>
interface»
+add(e: E): boolean «ntert
+offer(e: E): boolean (e} vnuvennnecannnned +add(e: E): boolean Serializable
+remove(): E +remove(): E
+poll(): E +element(): E
+element(): E +clear(): void
+peek(): E A
«interface»
BlockingQueue<E>

+add(e: E): boolean

+offer(e: E): boolean

+put(e: E): void

+take(): E

+remove(o: Object): boolean
+poll(timeout: long, unit: TimeUnit): E
+offer(timeout: long, unit: TimeUnit): E

7-30

B4k, BT ArrayBlockingQueue 2 FBAFI, T LA B B0 AR ABAFIK NS
bk G AN E LU

public ArrayBlockingQueue (int capacity) {
this (capacity, false);

A AR Ml e S it 2 2] AT



B7E  Javat KB PHKIIRESIN | 197

public ArrayBlockingQueue (int capacity, boolean fair) ({
if (capacity <= 0)
throw new IllegalArgumentException();
this.items = new Object[capacity];
lock = new ReentrantLock (fair);
notEmpty = lock.newCondition();
notFull = lock.newCondition();

}
A EACHS AT %0, 7EBRIATE L T 18 H ReentrantLock $2HERIAE AP & 8GE/TH. A

BAIRIERIRIZE -

7.3.2 ArrayBlockingQueue JFIE /45

A EBEPMTEILAREEE, #F 7L LinkedBlockingQueue Y 52 ¥ J5 5 &
ArrayBlockingQueue fJSEIl &Kt & RS TIRZ .

1. offer #&1E

[ BAB AN —A TR, a1 SR A 2 R 2 18 DU e N B2 S5 3R ] true, 40 SR BASI E
T 235 AT e R AR F IR ] false. 412 e 76 F 9 null W4 H NullPointerException 5 # - 73 4b,

BT REABLZER

public boolean offer(E e) {
// (1) e#Anull, WIENullPointerExceptionF
checkNotNull (e) ;
// (2) FRB gk & 4
final ReentrantLock lock = this.lock;

loek.loek ()

try {
// (3) mRAF)#H N B Efalse
if (count == items.length)

return false;
else {
/1 (4) BRIBAALE
enqueue (e) ;
return true;
}
} finally {
lock.unlock() ;
}

ACAEAE M FH i Az it 2 ST A6
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)
RS (2) FREUH S8, HATZARIRBUZBUE, FAt N BARN ) BA SR AF i) LR #2> 4 BEL
FEFEFTT J5 BN lock 811 AQS FHZERAF.

ARAG (3D ) 4 5 BA #7135 ) B $23R [B] false, 75 MU i A enqueue 75 % J5 iR [B] true,
enqueue FACRSUNT .

private void enqueue (E x) {
/1 (6) TLENK
final Object[] items = this.items;
items[putIndex] = Xx;
/7 (1) HETFT—AIAFRZARG TAFLE
if (++putIndex == items.length)
putIndex = 0;
count++;
//(8)
notEmpty.signal () ;
}

I B E BT AT TR TN items 2, AJETHE T —NIoRBOZE R N ALE,
Fid T RN EOTEES, S5 BT notEmpty B AFBAF b R 9 A take #5111 4% B 2E (1)
— AR XEHTERELTERE count BTN T8, FTUAREENFEAT WA, it
BUR R E Z A AR TN AFIRE, AR CPU A7 B 3 7 28 3R EL

G () BB, R 2B ZREE (LU count FIED RIFTE FEHNEF,
KR H AL AR E T N R S AU e AR B, R DU BB E .

2. put#E

6] A AR — N, W SR BAFE 25 R A N 5 ELEER ] true, 40 SR A B L35 U
PHZE X RTZAR E RIS A SR HHE AN ST fFIR [ true, WSRTERHZERT M2 E T
Wrtn&, B FHZELRE S InterruptedException 53 iR [El. H4h, #0158 e TLE N null
M#4 H NullPointerException 7% o

public void put(E e) throws InterruptedException {
// (1)
checkNotNull (e) ;
final ReentrantLock lock = this.lock;

2) FRICAT (FTAL P I )

A R M FH i Az it 2 ST A6
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lock.lockInterruptibly () ;
try {

//(3) 4R AT, Mie s AL M AnotFul 1 2 69 5443
while (count == items.length)
notFull.await () ;

//(4) AAFE
enqueue (e) ;

} finally {
/7 (5)
lock.unlock() ;

RS (2) H, EIREB SRR A AT AR g AR LR AZ R 7, W4T RS
InterruptedException 5 % 1B H

A (3D FIWTAn R AT BAS S, AT 24w LR B 2R J5 U notFull f2%1FBAF1,
FEXEWREM T while B MARZ if 156,

S (4) AR FIAHENEA ZHTTER, A EIER

3. poll #1E
MBAF L ERFRELH RS PR — Ao R, WRAFAZE NER E null, ZI7ERAHLER .

public E poll() ({
/7 (1) I
final ReentrantLock lock = this.lock;
lock.lock () ;

try {
// (2) HATAF] A E WA Enull, F A Adequeue () FKI
return (count == 0) ? null : dequeue();

} finally {
/7 (3) B

loeck.unleck() :

ARG (1) FREUH S48
AL (2) I a0 F A F R 2= R [l null, 75 M8 A dequeue() 77¥%. dequeue J5 V%)

A AR Ml e s S it 2 2] AT
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RIZITF .

private E dequeue() {
final Object[] items = this.items;

/7 (&) KBRUE
@SuppressWarnings ("unchecked")
E x = (E) items[takeIndex];

// (5) #HAF M Hnull

items [takeIndex] = null;

// (6) BRkAg4t3H 50, a0l
if (++takeIndex == items.length)
takeIndex = 0;

count==5

// (7)) ZiEAEF i EnotFul L&A 2 & o) — AN & A2
notFull.signal();
return x;

B A BRI, BRI K SR PR R R AR E, REEENLTER
Anull, FEFREK TR, BETRITSES, &5 KIEESEEE notFull B Z1FRAS1
BT —ANE 91 H put 77T 8% BE 28 2675 «

4. take #R{E

SRECH AT AT LB u R H MBI BRI FERRE . W R PAF Jo 2 U B 2€ 4 AT 2672 B 2 A%
ARERFIREI TR, RTEHZEN ML RE 7 P WinE, WkEELESTH
InterruptedException 5% 1R [A] .

public E take() throws InterruptedException {
/7 (1) SR
final ReentrantLock lock = this.lock;
lock.lockInterruptibly () ;
try {

/7 (2) RIVAZE, MEFK, ARRATAHLE

while (count == 0)
notEmpty.await () ;

/7 (3) REBAKTE

return dequeue () ;

A AR Ml e S it 2 2] AT
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} finally {
/7 (4) B

loek.unlock() 7

take FRE A LLAL T B, 5 poll #HEL R 2RAE (2) ANH. FEXE, RSN
25 TUHE 24 HT 2R AR EE S J5 TN notEmpty HIZ5HEBASY, 25 HAth 2821 notEmpty.signal() 772
JEHIRE. FEEEMNE, XEWEMH while BTN HE5MALMEH if 156,

5. peek 1##1E

RECAS Sk T R R AT R AR E, RS NGR E null, ZF7ERAN
FEZE 1) o

public E peek() {
// (1) KA
final ReentrantLock lock = this.lock;
lock.lock() ;
try {
/7 (2)
return itemAt (takeIndex);
} finally {
i/ 63Y)
lock.unlock () ;

@SuppressWarnings ("unchecked")
final E itemAt (int i) {
return (E) items[i];

}

peek MISEELRE R &, B SIRBUM 81, AR5 B items HEREL S 7T Pk N AR (9B FF
IR[E], 7EIR B BB BOREL A8

6. size ##1E

THE 4 RTBAFI T E AL

public int size() {
final ReentrantLock lock = this.lock;

A R M FH i Az it 2 ST A6
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lock.lock();
try {
return count;
} finally {
lock.unlock () ;
}

size HEAE LU AT B8, FRENEVUG BL#EIR [B] count, JFF7EIR [BIFTREACB. WVFIRE M, X
BN EA MBS count FIME, R2 W R, AR EMBIE? H LR count # = ¥
N volatile )X B gt A T B8 T, FE N volatile 28 24 (1) 48 & fRAE T W AZ AT WL, 1M
ArrayBlockingQueue " [ count ¥ # 7 B A volatile 1, X /& [F 4 count $:4F & A2 7E 3K
EBEHEAT I, TOIREUBAIE 2 —&, SREUBUS T R MR B4R N ENFIRINE), XAk
WE T AR N AE AT LA

7.3.3 NG

W 7-31 FizR, ArrayBlockingQueue 38 i {8 I 4= f& M (5 BSCIL 7 F N R g — 4k
FEEAT NBAEE HABRAE, XAMBIRIRLEE ELEBOR, B RBEITET7 % LN synchronized
. H offer 1 poll #F 18 i & 5 B N B3k 4T A BNt BA#RAE, 1M put. take £
TEMIE A &R ESCIL T, R AF N &Ry, RN T S WS FF, SR 20 Bl 1E
AN BA 45 4 o K IEAE 5 BOE A 2 AR SE IR &2 54k, A EE LinkedBlockingQueue,
ArrayBlockingQueue [ size #AE 45 RN, FATHERIN T 2R/

takeIndex putIndex offer
pee l l
take— SRS
U TT—put
poll

AQSPHIERAS

]

otFull
BA

A R M FH i Az it 2 2T A6
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7.4 PriorityBlockingQueue [RIB#R%T

741 N8

PriorityBlockingQueue #2 i 0. 56 2 ) TG - BEZE BA B, 45 ¢k HH BA 3R [0 4 50 2% ot e B
BAKHITTER . Fe AR 8 A T4 — OB HESE IR, BT A E B 1A ST R ARIER 7. R
IE X R ) compareTo J7 &R BE LB, an RAR TR 2 B & X B a] BLE & X

comparators.
7.4.2 PriorityBlockingQueue Z&E 4544

THECETEES W (LB 7-32) RMNAR T ## PriorityBlockingQueue 5 .

Hi & 7-32 AT %0, PriorityBlockingQueue P #8A — N4 queue, HRAFHBAFI L&,
size FRAEHBAF 7C % allocationSpinLock &~ H BEe8i, HAEF CAS #AE R ARIE[F

i RAE - DNERREAT LY BB, REN08E 1, Hh 0 R AEA#TY &, 13805
LT IEEY & .

HF X2 — Mg, Bl —A i 2§ comparator AR LA TEER K/, lock it
o BT G Sk il [E I R R — N EREE T BLEAT ABL. HiBA#R{E . notEmpty 51448 & H
SRSZEH take J7 i PHZEARE R . X BIH notFull 44478 & 2 FhiX B put #:4F 2 IEFHZERY,
NGB AR ZER), R NIX R T ABAS .

EMTHAER S, BRIAAFIEERN 11, BALEE A null, WREFHTEDN
compareTo J7iEBHT LU R B U R IR, IXERE S TLER LTSI T Comparable
O,

private static final int DEFAULT INITIAL CAPACITY = 11;

public PriorityBlockingQueue () {
this (DEFAULT INITIAL CAPACITY, null);

}

public PriorityBlockingQueue (int initialCapacity) {
this(initialCapacity, null);
}
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public PriorityBlockingQueue (int initialCapacity,
Comparator<? super E> comparator) ({

if (initialCapacity < 1)

throw new IllegalArgumentException () ;
this.lock = new ReentrantLock();
this.notEmpty = lock.newCondition () ;
this.comparator = comparator;
this.queue = new Object(initialCapacity];

«interface»
Iterable<T>

#iterator(): Iterator<T>

7

interf
c‘;ﬁcﬁ::i‘;, AbstractCollection<E>
+size(): int +iterator(): Iterator<T>
+isEmpty(): boolean < .......... ,,s,-zeo?rg"
+iterator(): Iterator<T> +add(e: E): boolean
+add(e: !-;):' kc),o::;r)\ - +remove(o: Object): boolean
{ 2 lear(): voi
+clear(): void *elear(: void
«interface»
Queue<E> AbstractQueue<E>
+add(e: E): boolean
+offer(e: E): boolean <} .................. +add(e: E): boolean
+remove(): E +remove(): E
+poll(): E +element(): E V\
+element(): E +clear(): void
+peek(: E A interfacen | PriorityQueue
Serializable <"+
«interface»
BlockingQueue<E>

+add{e: E): boolean

+offer(e: E): boolean

+put(e: E): void

+take(): E

+remove(o: Object): boolean
-+poll(timeout: long, unit: TimeUnit): E
+offer(timeout: long, unit: TimeUnit): E

7-32
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7.43 [FHIBNE

1. offer ##1E
offer BAEMIMEH REEBFIFHIEAN—N LR, HTEELEFG, Frll—HIRE true. U

T & offer PR E ALY,

public boolean offer(E e) {

if (e == null)
throw new NullPointerException();

/ /RBE & 4
final ReentrantLock lock = this.lock;
lock.lock () ;

int n, cap;
Object[] array;

// (1) R EMAEAH=RINEE, NI HE
while ((n = size) >= (cap = (array = queue).length))

tryGrow (array, cap);

try {
Comparator<? super E> cmp = comparator;

//(2) BAAFAR B Hnull
if (cmp == null)
siftUpComparable(n, e, array);
else
//(3) BESbERE
siftUpUsingComparator (n, e, array, cmp);

/7 (9) BRIt EHH ML, H AL EnotEmpt yh) A4S Zf ey — N ELAE
size = n + 1;
notEmpty.signal () ; //# & B A Mtake () F = IAEMN LKA
} finally {
/1 BERE & 4
lock.unlock() ;
}

return true;
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an EARD I E ML B, TN EEE R WMHATY FME A SRS B TH
IREEES A

private void tryGrow (Object[] array, int oldCap) {
lock.unlock () ; //#HKI 4]
Object[] newArray = null;

// (4) CAS I W %~

if (allocationSpinLock == 0 &&
UNSAFE.compareAndSwapInt (this, allocationSpinLockOffset,
0, 1)) {
try {

//01dGap<64 M ¥ %, #4Toldcap+2, HEMH £ 50%, H HRKAMAX ARRAY SIZE
int newCap = oldCap + ((oldCap < 64) ?
(oldCap + 2) : // grow faster if small
(oldCap >> 1));
if (newCap - MAX ARRAY SIZE > 0) { // possible overflow
int minCap = oldCap + 1;
if (minCap < 0 || minCap > MAX ARRAY SIZE)
throw new OutOfMemoryError () ;
newCap = MAX ARRAY SIZE;
}
if (newCap > oldCap && queue == array)
newArray = new Object[newCap];
} finally {
allocationSpinLock = 0;

[/ (5) H—ANEACASRI G, HANKBARENZENRD, REHA&MLHCPU, AFikE— /4R
RIA, 124 X 13 RERIE,

if (newArray == null) // back off if another thread is allocating
Thread.yield();

lock.lock():// (6)

if (newArray != null && queue == array) {
queue = newArray;
System.arraycopy (array, 0, newArray, 0, oldCap);

tryGrow KIfEF Y & . XE AT AiTZRBMB, R CAS ZHH A F—1
LA LLY AT ? HSX AR, WRFATH, R AERENY AW —HFE
B, (ERY BT EACR R, aRY B RE & U4 HAB AR AR XA IR R A B dEAT
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HBAFIABNERAE R, X RKFER T Ak FrLUR TR & VERE, f#H CAS #=HI RF —4
LR LT 2, I HEY BB, iR T BLEAT A BN H AR A .

spinlock 8 ¥ F§ CAS ¥l R 5 — MR FE AT LA AT §7 &, CAS KM 1 £k 72 2 1/ H
Thread.yield() it tH CPU, H &by HLEY 2 EM A lock.lock B H kL, {HiE
XAFAFIRIUE. A ATARE yield MALRAEY BLET AR CEB Y, HFHATRIL (6) 3k
BB 781, IXEEIRE R B L2 R I newArray A null LS HATARES (1), R HF1%
A B e, YR ESE YR tryGrow 71k, RERBMA, X NAYT HLIEIKE
BERE TS, WRXEHMERT BLBELRYT Ao, W EAT LR UE )R yield 77
FikH CPU. Frll 4y BLRRHATY AN, HMmEREE 8 REdAE (D mELHd
BRETE, VRTEREABHBAE (1D KIEHR.

P REEY FEHEE2EE B IEY A & allocationSpinLock 4 0, iX H I & F fff
Fi UNSAFE 77 #£ 1) CAS # T R B R F N F K R ol G H — N L ERW A Z 8, HAE
allocationSpinLock #i &N T volatile [f. ¥ BFLREY 5 G 2 PATRS (6) IREUH,
SREUE 5 B #2470 queue BT A G2 BIHT A

SRJETE I R R AR S ik

private static <T> void siftUpComparable(int k, T x, Object[] array) {
Comparable<? super T> key = (Comparable<? super T>) x;

/IRFIAFEAHSON FIBEANAZE, TR AEN (7)
while (k > 0) {

int parent = (k - 1) >>> 1;

Object e = array[parent];

if (key.compareTo ((T) e) >= 0)

break;

arrayl(k] = e;

k = parent;
}
arrayl[k] = key; (8)

T ERER EAEEE R, RESIWIRAEEN 2, SRR ATIRZ A
ZHUN Integer.

I H5ERABSIN offer(2) 77%, AEMBNIIHEATTEK 2, FARTBASEREL T Fros:
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n=size=0
cap=length=2

BAEPATARS (1), MEFRES S E AT 5 W45 RN false, AT LLEAZEHATAGE (2D,
T k=n=size=0, BT LIMLFD (7) BIHIEr 45 5N false, BRI LS HATARRS (8) HEAE LER 2 ABA.
BEPATIL (9) ¥4 size AN 1, XEHEBAFIHPIRZS 40 F BT -

n=size=1

cap=length=2

. SEWIAFRAFIR offer(4) B, & AEPATRIG (1), MR B9 & AT 508 s R
N false, FrABATRED (2). BT k=1, FrlhiE A while #§3F, H T parent=0;e=2;key=4;
BRI\ JC 2 EL B 8% A T & 1Y compareTo 75 ¥, W] &l key>e, AT LA $4 1T break 1B H
siftUpComparable H[I{E3, REHETEFEREAE TR 1| BT . &EPATRED (9 #
size FRI(EIN 1, IXIHRBAZPIRAS G F o -

n=size=2
cap=length=2

. SE=AA RS offer(6) B, B EHATRIG (1D, MEHRAREEME, XK
{5 HI W 45 50 true, FrLARA tryGrow AT EUAY & . 1T 2<64, B LAAAT newCap=2 +
(2+2)=6, AERIEHAIFEH, 2 /FIAH siftUpComparable /7i%. HT k=2>0, #iEA
while f&3, H T parent=0;e=2;key=6;key>e, FTLAIMAT break f5iB tH while fE¥F, FIETHR
6 IMANEH TR 2 BTy . BS54 size BIEN 1, IMEBNFPIRES W T

n=size=3

cap=length=6

IV. 3509 % B BA B R offer(1) B, & e AT ARAS (1), MWEH R A & 1E 5,
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X K H W g5 R A false, BT LAATARAS (2). B F k=3, AT LL#E N while f§3F, BT
parent=1;e=4;key=1; key<e, FTUAEILE 4 EH B EAH THN 3 HM T . REHIT k=1, B
RPEFE, KL e=2key=1key<e, FTUAEHILE 2 BIHA TH 1 &b, RJ5 k=0 1B HIEIR.
BETEIRE | B AR 0 Bl Ty, BFERPIRAS I T AR :

1 o 6 4

SR — SRR HE AR B 0 R T

m{.{"\n

HUEFT L, HEROROTER AR 1, AR — N EUhE, A 2RISR BT
poll J7ikRY, S ARUGE [BIHE B H{E R/ NITTER

2. poll #1E

poll #&AE K115 AIZ SRS Z A S HER AR T e 2, G RN, AR [El null. poll
R A ARSI R

public E poll() {
final ReentrantLock lock = this.lock;
lock.lock () ;//3REAk &4
try {
return dequeue () ;
} finally {
lock.unlock () ; / /& Hk & 4
}

anh EARES R, TEBEAT HHBAERAE I Z e B, X RRE, HATLRRRAEREAT i A BRI
I, FCABLEARANRE A HEAT A BRI BAERAE, (BTN 4A offer R 2 /M 4HIE, XA R
HADLAR T LLBEATY 2. T A T RAHIT H ARIER dequeue 7iERIAHY

private E dequeue () {
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//RF)H %, W& Enull
int n = size - 1;
if (n < 0)

return null;
else {

// (1) KIAEKUE
Object[] array = queue;
E result = (E) array[0];

//(2) RBIAEAE, HBRAAAnull
E x = (E) arrayl[n];

array[n] = null;

Comparator<? super E> cmp = comparator;
if (cmp == null)//(3)
siftDownComparable (0, x, array, n);
else
siftDownUsingComparator (0, x, array, n, cmp);
size = n;// (4)
return result;

fEan EARRS H,  an SRS S M B R [F] null, FHATRES (1) KRB S —A
TCRVENIR FMEAF AL & Result 1, XEFEEE, BARERE N TREBMAESE
NERERKITTR, HARERRZREXNTER. REMR (2) KIS R R HAF
MEZE x 1, HETREW A, ARPATHIE ) BEEx BAZRA TN O MME,
R EHRBERE R RS RN, RERE.. XBEEZERRE, EEENRYSE, W
SRR B R TR AN R RECE . THIFRATE T siftDownComparable fSZ 8]
A

private static <T> void siftDownComparable (int k, T x, Object[] array,

int n) {
if (n > 0) {
Comparable<? super T> key = (Comparable<? super T>)x;
int half = n >>> 1; // loop while a non-leaf
while (k < half) {
int child = (k << 1) + 1; // assume left child is least

Object ¢ = array[child]; (5)
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int right = child + 1; (6)

if (right < n &&
( (Comparable<? super T>) c).compareTo((T) arraylright]) > 0) (7)
c = array[child = right];

if (key.compareTo ((T) c) <= 0) (8)

break;
arraylk] = c;
k = child;

}
array[k] = key; (9)
}
}

RIRE R BAT4S & Bk A 4A LA S dd 7 . B8 B A RPIRAS 4R SE DA,
FE L= HBIITRFFIN 1. 2. 6. 4o

1. & — WA A PS8 poll() 77 H:F, HAEFATAIG (D FRG (2), X {EREE
size =4 ; n=3 ; result=1 ; x=4; M PAFPIRZS IO T B

1 2 6
SRIBHATARG (3) ABEHE G AFPIRS N
B84 E

. WA AFIE poll() 77 kR, B EHIATRIG (D FRE (2), XN REREE
size =3 ; n=2 ; result=2 ; x=6; LI AFIRZE A

el

4

RIEPATAEG (3D B S BAIIRS N

B
8y

L. 5 =YV BAFU 4 poll() J7 3R, B ear i (1) FRRD (20, X R E
size =2 : n=1 ; result=4 ; x=6; I AFPIRES A

I
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SRIGPATARID (3) JHEHE 5 BAIPIRZE N

Iv. BIXEERFEITTE 6.

T E AU siftDownComparable VB HE 5%, BN A N HEHBMER. HT
PAFIECHZE 0 AN TR MR, b H AR ZR e . XM A i/ NHE T, Frid
FEEE., B MBRRIFHRI LA TR PR A RAER SRR, A TFR X
SR ECEATFHEmBNRME, XE—AGEERE, BERRHT S RER. mRA
KA, BkXR, TERNEEEREH, ROZETASIAENT

T L P — SCHERRS Ay

B omn EE

XHE SR T poll(), HB4 result=2; x=11, F H BAFIK B )76 K ¥ % & 4 null,
RIEX TR TR, ABEERSERNTEFR :

(1) SRR A leftChildVal = 4; rightChildVal = 6; BT 4<6, Fillc=4. REH T
11>4, W2 key>c, FrLMEAGER 4 8 MR f00E, I MR aE (2) Brs.

SR G AR B 22 F BB AR 0 A2 5 7% 171 A8 R Y leftChild Val = 8;rightChildVal = 10; BT
8<10, FFLA c=8. ARG HIT 11>8, AR key>c, FrLALE 8 AWML T IR 45 55,
DAER IR B (3) Fim. XEHEHIWT R k<half, Z5%N false, FTLURHIEH. 2
JEHE x=11 R R E BB ThRA 3 i T7, XEHEMERWE (4) fiR, ZUREHET
Ee, siftDownComparable iR [Blff] result=2, AT LA poll ik tHiR[E T .
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3. pUtEﬁfE
put #1E AR AR offer #R1E, BT REFNII, FrUAFHEMEE.

public void put(E e) {
offer(e); // never need to block

4. take #R1E

take #RAE I 1F R ZRHUA I P BHER IR 1 s m K, i RBAFI A S MIBEZE, WA FAY
PR o

public E take() throws InterruptedException {
//ERBAL, AP T
final ReentrantLock lock = this.lock;
lock.lockInterruptibly();
E result;
try {

[ /% RAF A, MEE, foda] ZA2MAnotEmpt y ) 4 A7)

while ( (result = dequeue()) == null)
notEmpty.await ();//FL%E %3 &4
} finally {

lock.unlock () ; //FE#AH
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}

return result;

i FARIS G, B SR8 T lock.lockInterruptibly() $RBUM & 81, LLIX AN 75 3R B A B
SN BT . AR5 A dequeue 77 iEIR EIMEMARTT MICER, WRIINEE, WK E
false. #RJ5 AT ZEFE 1 H notEmpty.await() FHEEHEE H O, HEIH LR T offerOJ7 1% (FE
offer 71N I INJCE K JE 28 F notEmpty.signal 77¥%, X & W& — 1 FHZE7E notEmpty
HI 2B BT — AN RFE) . 74k, X BAFH while G TR if 156)2 4 T &8 % R K
M

5. size ##1E

TEAFITCREAN B R AR EIR [B] size BTN T 81, DAMRIEFEE size() TEN AL
A HABLRFRFAT NAFH BAIRAE. 54k, BT size R RA PIBMI N volatie i, P LAX
BEMSRRIE T EZLIE T size BEMNFT A

public int size() {
final ReentrantLock lock = this.lock;
lTock.lock:() ;
try {
return size;
} finally {
lock.unlock () ;
}
}

7.4.4 EHINA

T BEATE T — AN R B RAK 2L PriorityBlockingQueue FIfE 71k, HERXNDEHIH, &
EEB AR FES NG, SR 5 MBAF B AN FREUR 6 2 i AT 55 SR BT -

public class TestPriorityBlockingQueue {
static class Task implements Comparable<Task> {
public int getPriority() {

return priority;

}
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public void setPriority(int priority) {
this.priority = priority;

public String getTaskName () {
return taskName;

public void setTaskName (String taskName) {
this.taskName = taskName;

private int priority = 0;
private String taskName;

@Override
public int compareTo(Task o) {

if (this.priority >= o.getPriority()) {
return 1;

} else {
return -1;

public void doSomeThing () {
System.out.println(taskName + ":" + priority);

public static void main(String[] args) {

/1 RIEAES, FiRAeE| AT
PriorityBlockingQueue<Task> priorityQueue = new
PriorityBlockingQueue<Task>() ;

Random random = new Random() ;

for (int i=0;1<10;++1i) {
Task task = new Task();
task.setPriority(random.nextInt (10));
task.setTaskName ("taskName" +i);
priorityQueue.offer (task);
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/ /BB AR ST
while (!priorityQueue.isEmpty()) {
Task task = priorityQueue.poll();
if (null != task) {
task.doSomeThing () ;
}

}

i FACHS el T — > Task 28, 1%JE4k 7K T Comparable 77% 3 E'S T compareTo
Tk, BENXT EMRAK BRI . S5 7E main bR ECEEEIE T — MR, I
i I BEALE A B3 A2 AR 10 D BEALI A LB RS, R ENTEIMBIILE T &E
AT S % B\ B BL TR AN SREBUE %5 R 30T . 1847 ETARES, —ANATsery% i AR

taskName7:
taskName6:
taskName9:
taskNamel:
taskName5:
taskNameO:
taskName3:
taskName8:
taskName2:
taskName4:

MEERTTEN, ARSSHAT B S JE T AN EA TN SR e G IR A KR, TRME
IS A KR

N S s WwWwWw N PO

7.45 ING

PriorityBlockingQueue PAFI7E P #3f8 F — OB HE4E R u RAL B, RBAE TR
ARG BIR A, XA RY A1 HURTRE N >= KA EN 28T CAS Hik
P45, HBART R 2 ARAIE H AR TC R R HER AR ST 5, T AN 7E BAF LT 45 B B () B A< (1 7
. FHITER compareTo FiERRHEERN R TR MR ELEFN, H AT LLE & X R
H LRI

4 & 7-33 Fir7~,  PriorityBlockingQueue 25 flL T ArrayBlockingQueue, 7E P #5 f# F —
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A BOREE B R RH — AR LA AT NBAFI I BABR . 5940, A& REA T —4
notEmpty Z5 22 B M B M notFull, X EAFTH ZIL TG, AT put #EAER AKGEAR
SAET await R, PrUABAFEPMREE. 1 take J7 VR PHE T L, I H R AT W
2 ZAT A L SE K M T R BA S ELBA F

PriorityBlockingQueue

offer
pee
take — ENEEa —— put
dd

oll
: lock.

B2 [H TS B
R

SIRZAI
AQSHZEAT! notEmpty

FAFRATY

7-33

7.5 DelayQueue RIZIR3

DelayQueue & A5 & —NTEF-BHEZE LR RAF, BAFI o A JeF A0 A AN R 1a]
HMNBFERBUT R, RAETHTRA B SISkt RERRELHRTE

7.5.1 DelayQueue ZEE 4543

DelayQueue 25 B &5 ¥ & 7-34 Fi7R .

H 1% E P A1, DelayQueue P #4# H PriorityQueue /7 /& #E, 1 H ReentrantLock SEI
LREFE. Bob, IR TEESH Delayed #0, HTEANTRAE AT E,
it AL SEPLER AN M B0 0 IR N 2 /0B Ik B T e, BT A AR e R BA B Sk 2
WL, FrOAEESRIL TR Z IAAE B R .

public interface Delayed extends Comparable<Delayed> {

long getDelay (TimeUnit unit);
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«interface»
Iterable<T>

#iterator(): Iterator<T>

7

«interface» :
Collection<E> AbstractCollection<E>
+size(): int +iterator(): Iterator<T>
+iSEmpty(): boolean ol [EEEREREREE +size(): int
+iterator(): Iterator<T> +add(e: E): boolean
+add(e: E): boolean +remove(o: Object): boolean
+remove(o: Object): boolean +clear(): void
+clear(): void
«interface»
Queue<E> AbstractQueue<E>
+add(e: E): boolean
+offer(e: E): boolean Q __________________ +add{e: E): boolean
+remove(): E +remove(): E
+poll(): E +element(): E
+element(): E +clear(): void
+peek(): E
«interface» PriorityQueue<E>

BlockingQueue<E>

+add(e: E): boolean +Node(x: E)
+offer(e: E): boolean +offer(e: E): boolean
+put(e: E): void +peek(): E

+take(): E +poll(): E
+remove(o: Object): boolean +take(): E

+polltimeout: long, unit: TimeUnit): E
+offer(timeout: long, unit: TimeUnit): E

®7-34

TR, K2R available 55 lock BUZX I, H HIRN T LML ARR FL .
private final Condition available = lock.newCondition ();

Hr leader AL E K 2T Leader-Follower £ 7R, TR E A 6 E 1) 2572
L. BRI BAFIN take 77538 leader 2 )5, '© & 444 & available.
awaitNanos(delay) ¥ fF delay B [d], {H 2 H fth £k #2 (follwer £k #2) U % 1 A available.
await() 3 1T 7o PR %5 £, leader £k P2 ZE IR W) (B ik #A /5, £ 1B i take J5 ik, FFiE L 14
available.signal() 772 Me i —A™ follwer 7% , # Me % (1] follwer ZRFE 344 A HTHY leader £EFE .



$7%F  JavaIt REDHKBFIREREIN | 219

7.5.2 FERHFEIRHE

1. offer &1k

AT EEIBAFI, 4G A JCE N null WP H NullPointerException 7%, 75 W i1 T
LT, Frbl—HiR A true. i A JCE ZESLI Delayed #2110,

public boolean offer(E e) {
final ReentrantLock lock = this.lock;
lock.loeck ().
try {
g.offer (e);
if (g.peek() ==-e) {//(2)
leader = null;
available.signal();
}
return true;
} finally {
lock.unlock() ;
}

ARG S RO B, ARIETR TR BN KBTI, BT q RIEHEAFI, FriL
wmmRE, WA qpeek() TER EIFH A —E R AR TR WRS (2) FkT
SZERON true, MIBEHAUHTICER e RBSTRITEAR, A EE leader K20y null, X R
Ji% avaliable & 2 AFI LI — R, SFEIIEEAE TR T .

2. take #1E
SREL 72 5 B\ 1 B T ZE R I (Rl 3 A e 2, an SR BAZ B v A i B e B 545

public E take() throws InterruptedException {
final ReentrantLock lock = this.lock;
lock.lockInterruptibly () ;
try {
for (;7) |

/I HRBALRFS A E L E (1)

E first = g.peek();

if (first == null)

available.await ();//(2)
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else {
long delay = first.getDelay(TimeUnit.NANOSECONDS) ;
if (delay <= 0)//(3)
return g.poll();
else if (leader != null)//(4)
available.await () ;
else {
Thread thisThread = Thread.currentThread() ;
leader = thisThread;// (5)

try {

available.awaitNanos (delay);// (6)
} finally {

if (leader == thisThread)

leader = null;

}
}
} finally {
if (leader == null && g.peek() != null)//(7)
available.signal();
lock.unlock();// (8)

}

I AR B SE KA (5 40 lock. RXZRTE A 55— IAH BTN take () J7EERTBATI A
25, MBATARES (1) J5 firsst==null, FTLESHATRID (20 HEYATLFEN available 2%
14 B\ %) B FH ZE 545 .

UH I —NERFE B AT offer (item) J7EFF Bl T R BIASIRS, (BR% IR &A 3
MBZRFRHAT NAERAE, LTS B NI ER RN E TR, AHAT q.peek().

e IXFMEF 2 E B leader ZLFE N null, I HBUEFZ M2 & 1445 B — A2 FE.
R ERFE A LS HEE .

LeF2 A BORUE I S5 BRI AT o R, XK first HLELAE B HiiIcE,
BX I first A4 null, D3 first.getDelay(TimeUnit. NANOSECONDS) 758 & 1% 6 %
R % /DI AT, a0 delay<=0 UL & 81, W4 BEEHRE. 50
% leader 27N null, A9 null W5 B HADZFEMAEIAT take, MIFEZLLFR N 2K AERAS
R IX I % leader 9 null, NBERCYATZEFE A 04 leader 672, AREHATNY (5) %4F delay
I iE) GRIARHZ AR SRR, B LA A ZRFE 7T U offer PRINICER, T L take FHZEEH E),
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RIARS I B 5, 288 A REHEFEIBL A5 EHE leader LF2N null, FEHTHANE
B, SRS AR ITREEEH 7, WaEEREALTER.

FEIR [ /T 244 AT finally SR B EOAGRS (7), G (7)) PATEERN true N 2 AT 28
MBI R, A HMERREHAT T ABERAE, 2w 4 B
singal 773%, WA BAS I HL I A A5 A 2R o

3. poll #4E
SREGFR BRI T R, WlREA S c R MR E null.

public E poll() {
final ReentrantLock lock = this.lock;
lock.lock();
try {
E first = g.peek();
[/ eI A T, RFE R A TALR KA AR LS E Fnull
if (first == null || first.getDelay(TimeUnit.NANOSECONDS) > 0)
return null;
else
return q.poll();
} finally {
lock.unloek() ;
}
}

XEARAD LR iR e, 1 Se R S8, ARIEFREBASL TR, WRAKITEA null B
e BANGR [B] null, &R EIRA KGR

4. size B1E
THENFITEANE, SE AR TR,

public int size() {
final ReentrantLock lock = this.lock;
lock.lock();
try {
return g.size();
} finally {
lock.unlock() ;
)
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KBRS LA T B, B e REUM 58, SRR AL BASIR size T7ik.

7.5.3 ZEBINAE
FFRATIE L — N8 BB =R INIE ST DelayQueue FIEEf#, AL U1F.
public class TestDelay {

static class DelayedEle implements Delayed {

private final long delayTime; // 3EiRE} ]
private final long expire; // |38t/
private String taskName; // 44 %4k

public DelayedEle (long delay, String taskName) {
delayTime = delay;
this.taskName = taskName;
expire = System.currentTimeMillis () + delay;

/**
* A =] B - & AT
*/
@Override
public long getDelay(TimeUnit unit) {
return unit.convert (this.expire - System.currentTimeMillis(), TimeUnit.

MILLISECONDS) ;

/**

* AR SRATAT) 2@ ey R A AN

*/
@Override
public int compareTo (Delayed o) {

return (int) (this.getDelay(TimeUnit.MILLISECONDS) -
o.getDelay (TimeUnit .MILLISECONDS)) ;
}

@Override

public String toString() {
final StringBuilder sb = new StringBuilder ("DelayedEle{");
sb.append ("delay=") .append (delayTime) ;
sb.append (", expire=").append(expire);
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sb.append (", taskName='") .append (taskName).append('\'");
sb.append('}");
return sb.toString();

public static void main(String[] args) {

// (1) €liEdelayiy)
DelayQueue<DelayedEle> delayQueue = new DelayQueue<DelayedEle> () ;

/7 (2) R H3ERAE S

Random random = new Random() ;

for (int 1 = 0; i < 10; ++i) {
DelayedEle element = new DelayedEle (random.nextInt (500), "task:" + i);
delayQueue.offer (element) ;

// (3) ARRIBAES-F AT
DelayedEle ele = null;
try {

//(3.1) FE3R, 4o RARE S B RRER, MRt niARdTirdik
for(:;){

//(3.2) KBGEIE S-St AT
while ((ele = delayQueue.take()) != null) {
System.out.println(ele.toString()):;

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

i b ARG 56 A1) 2 ZE IR AF %% DelayedEle 28, H ' delayTime & 78 24 5 F % 7 2 4
iR % /b ms B (8] 3 #, expire MU /2 24 80 B 18] 9 ms {E i1 L delayTime f9{H. 54, SEILT
Delayed #1, 52HL7 long getDelay(TimeUnit unit) 755 F RIREUCY FT 70 R ILF T 2 /D 18]
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i, SEELT int compareTo(Delayed o) 75 ¥ F SR H sE A6 Je 2 A %1 T 2 1 EL e R

£ main BREA B S QU T —ANEEIRBASY, SRJE LT BENLE A BAs AE T 10 AN IR AR
%, BB EIMKUGREUGEIR(ES, HATED. @47 EmAhs, —ANmraefdm B T Fos .
DelayedEle{delay=73, expire=1523428917194, taskName='task:4'}
DelayedEle{delay=97, expire=1523428917218, taskName='task:5'}
DelayedEle{delay=150, expire=1523428917272, taskName='task:9'}
DelayedEle{delay=205, expire=1523428917326, taskName='task:3'}
DelayedEle{delay=236, expire=1523428917354, taskName='task:1'}
DelayedEle{delay=324, expire=1523428917446, taskName='task:7'}
DelayedEle{delay=340, expire=1523428917461, taskName='task:2'}
DelayedEle{delay=392, expire=1523428917510, taskName='task:0'}
DelayedEle{delay=403, expire=1523428917525, taskName='task:8'}
DelayedEle{delay=416, expire=1523428917538, taskName='task:6'}

AL, HBARIN AN delay B 18] 52, 105 B8R S5 AR 6% -

7.5.4 NG

AT PR T DelayQueue PAF] (HLHE 7-34), FH P& 4# F PriorityQueue 17 U IE, fi
Fi ReentrantLock SEHLZRFE [R5 . 55 4hBA I BLTHI A0 T 25 5L BH Delayed #2211, Hrp—A4 2
SRECY AT R B BART [ R e 8 O, fEHBAR HIB R EEM T, —ARTEZ
[ ELR O, FOR R —ANE RIS,

DelayQueue

SHiDelayediE]

pee . HEBAT
take—— :
T—add
poll

lock .

>

d
~
/

AQSFEZERASY

EYE

available
SERATY

®7-35
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JavaF R Bl &gt
ThreadPoolExecutorBIE#R 3K

AN F AR R - — R AT KE P AT 5 I LR TR0 RE A SR AL B AT i P A
FEAMEFHLARMRS, 5 2 K EPAT B ESI E 3 new —MNEFERIEZIT, MARRRIGIERM
R T BT . St LT A2 R AT B A, AR ER RT3 511 55 15 &5 2 5 6
FEANH SRR . IR AR MR AL 1 — o B Y R o) A A B = B, Bt AT DARR i R AR A4,
AP LEFESE . B ThreadPoolExecutor R EH T — AR G it- HidE, L miLkE
58 AT S5 £ H 45 .

4, SRR ARt TS RIRS ORI R O, LU R AN EE SRR E, BT
2] LA B2 757 % 1¥) Executors [ ) 7732, L4l newCachedThreadPool (ZEFEihZEFEAN4L
B % ] 1K Integer MAX_VALUE, £#2 H 3 [E[Y50) . newFixedThreadPool ([& & K /NI F2ih)
1 newSingleThreadExecutor (FLANZEFE) SERAIELFEM, X8 P IB T LLE & .

8.2 ZEETE

EW B 8-1 s KBl H, Executors HSL R M T HE, BEHEH-THFZHS
Ji ik, X T VEAR HE P B R B A A 9 8 B2 it 55 . ThreadPoolExecutor 4k 7K T
AbstractExecutorService, A& ctl & —" Integer IR 72 &, HARidFL&EHRERNM
TR RN BT ReentrantReadWriteLock 18 F — N8 & R ARFE P AP E B



DiscardOldestPolicy

+rejectedE:;

DiscardPolicy

. ThreadPoolExecutor): void

+rejectedE:

(r: Runnable,

Tt

'oolExecutor): void

AbortPolicy

+rejectedExecution(r: Runnable, executor: ThreadPoolExecutor): void

CallerRunsPolicy ’

+rejectedEx

5 : ThreadPoolExecutor): void

.

«interface»

RejectedExecutionHandler

+rejectedExecution(r: Runnable, executor: ThreadPoolExecutor): void

DefaultThreadFactory

+newThread(r: Runnable): Thread

vV

«interface»
ThreadFactory
-poolNumber: Atomicinteger
-group: ThreadGroup
-threadNumber: Atomicinteger
-namePrefix: String

+newThread(r: Runnable): Thread

«interface»

Runnabtle
dueuedSy

+run(): void

4

S

Worker

#thread: Thread
#firstTask: Runnable
#icompletedTasks: Long
+run(): void

+lock(): void
+tryLock(): boolean
+unlock(): void
+isLocked(): boolean

B

8-1

«nterface»
Executor
( ): void
«interface»
ExecutorService
+shutdown(): void
+sh (): List: b

+isShutdown(): boolean
+submit(task: Runnable): Future<?>

A

AbstractExecutorService

+submit(task: Runnable): Future<?>

¥ ZEMwerer | 922
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X BRI Integer JEMYR 32 i —HEHIRIR, W T 3 A ARFRELEWRSE, FEH
29 L FRIC R EAZ AR 2L
/7 (F@342) MRAFERLKE, (K2042) ARRFERAK

//BKIARRUNNINGHKRE, KEALAO
private final AtomicInteger ctl = new AtomicInteger (ctlOf (RUNNING, O0));

/| BB AGILE, FARAITA T & int ERARR 324249, FTAEHMHIL, AT E FIntegerty =it
{4 - 36 0 ) A AL RO R 0 ok R R AR A AN
private static final int COUNT BITS = Integer.SIZE - 3;

/] EAR R ARAHK (46294£)00011111111111111111111111111111

private static final int CAPACITY = (1 << COUNT BITS) - 1;
LIRMRE -

// (#34£) : 11100000000000000000000000000000

private static final int RUNNING = -1 << COUNT_BITS;

// (#&34£) : 00000000000000000000000000000000
private static final int SHUTDOWN = 0 << COUNT_BITS;

// (&34£) : 00100000000000000000000000000000
private static final int STOP = 1 << COUNT_ BITS;

// (&34%) : 01000000000000000000000000000000
private static final int TIDYING = 2 << COUNT_BITS;

// (&34£) : 01100000000000000000000000000000
private static final int TERMINATED = 3 << COUNT_BITS;

// EIEH3ME (EFKRE)
private static int runStateOf (int c) { return c & ~CAPACITY; }

/ /3R BAR294% (EARAEL)
private static int workerCountOf (int c) { return c & CAPACITY; }

[/ Fet1#h (&RAREL KA )

private static int ctlOf (int rs, int wc) { return rs | wc; }
LREMIREE X T .
® RUNNING : 51T % I H AL PR ZE A Z AR 55 o
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* SHUTDOWN : 5 48 i{E 55 /& 40 2 H 28 A 31| B BOAE55

e STOP : FEAGHHT 45 HL 03T FHZE AT B AT S5, R < Hh Wr IEFE AL B AT 55

® TIDYING : FiEEE&&HITE (BERHENIIREIMES) 5 HaT LGz &=
BN 0, WE A terminated J7%

® TERMINATED : Z1[R% . terminated 773518 A 58 B LA G RS

LFRMARE I T .

e RUNNING -> SHUTDOWN : &3 H shutdown() 777%, B(#FF2IHM T finalize()
777k B shutdown() 7512

e RUNNING 8, SHUTDOWN)-> STOP : i 70ifi F| shutdownNow() 77 %R

* SHUTDOWN -> TIDYING : 42t AT 55 BRI AR S

® STOP -> TIDYING : HZF2ib N0 .

* TIDYING -> TERMINATED : 24 terminated() hook J7i&3R4T 7€ Bl o

SRS EN T .

® corePoolSize : LML LELFENHL

® workQueue: fl FIREFEFRMATHAESZSHHES, tbinETHANE R
ArrayBlockingQueue. & T8 [ L5t LinkedBlockingQueue. % RE — &R M
[ 25 B\ 1] SynchronousQueue % It %525 BA %1 PriorityBlockingQueue %%

® maximunPoolSize : Z&FEithH KLFEEE .

® ThreadFactory : GIEZLFER T]

® RejectedExecutionHandler : T1FISERG, 4EAZ1IH I H 421404 2] maximunPoolSize
J& KRB S0E, LLin AbortPolicy (#fffH 5% ). CallerRunsPolicy (fiff F i Fi & AT 7
R FERIZIT1E S5 ) DiscardOldestPolicy (& poll EHF —/ME%, AT HRIES)
J% DiscardPolicy (BRERZEFE , Al 7%

* keeyAliveTime : fEiGIf[A], QIR MATLARE P AR E K OLENES, HH
i R BDRAS, AKX L8 R B 1 2R 72 BE A7V A B KB [H]

® TimeUnit : 177 i [ [ i (] B4

LRI T,

® newFixedThreadPool : @Il —/MZ L R FE N HUM B K2R FE N 30HT 4 nThreads 26 F2
h, I HBHZEBAF K E A Integer MAX_VALUE. keeyAliveTime=0 i B R B4 A
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B O AR B0 I B 2002 R U [ 4

public static ExecutorService newFixedThreadPool (int nThreads)
return new ThreadPoolExecutor (nThreads, nThreads,

{

0L, TimeUnit.MILLISECONDS,

new LinkedBlockingQueue<Runnable>());

}
/1R B LR EL
public static ExecutorService newFixedThreadPool (int nThreads, ThreadFactory
threadFactory) {
return new ThreadPoolExecutor (nThreads, nThreads,

0L, TimeUnit.MILLISECONDS,

new LinkedBlockingQueue<Runnable> (),

threadFactory) ;
}

® newSingleThreadExecutor : fill # —MZ O 2R FEAN SR i KERARMNEGET 9 1 B ZeF8,
I H.FH 22BA A K N Integer MAX_VALUE. keeyAliveTime=0 i}t B R ZLEFE /N4 Lt
Z O ERFEAN B2 I B4 w2 R U R

public static ExecutorService newSingleThreadExecutor () ({
return new FinalizableDelegatedExecutorService
(new ThreadPoolExecutor(l, 1,

0L, TimeUnit.MILLISECONDS,
new LinkedBlockingQueue<Runnable>()));

//ER BT EAELTT
public static ExecutorService newSingleThreadExecutor (ThreadFactory
threadFactory) {

return new FinalizableDelegatedExecutorService
(new ThreadPoolExecutor(l, 1,

0L, TimeUnit.MILLISECONDS,

new LinkedBlockingQueue<Runnable> (),

threadFactory)) ;
}

® newCachedThreadPool : 8J& —MEFH I BELRMLTEND, VIHLENE N0, &
L FEA$0H Integer MAX_VALUE, 3 HLBH ZE A %1 K [R]25 BA 3. keeyAliveTime=60
PO HE M ATRFRLE 60s AR MBI, XA KA 4R 0 7E T, IR BAF
LSS D ESAT, R RmES RE —MEFS.

public static ExecutorService newCachedThreadPool () {
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return new ThreadPoolExecutor (0, Integer.MAX VALUE,
60L, TimeUnit.SECONDS,
new SynchronousQueue<Runnable>());

}

//ER AR EAET
public static ExecutorService newCachedThreadPool (ThreadFactory threadFactory) {
return new ThreadPoolExecutor (0, Integer.MAX VALUE,
60L, TimeUnit.SECONDS,
new SynchronousQueue<Runnable>(),
threadFactory) ;
}

41 I~ ThreadPoolExecutor 25 [ it 7~, Hitf mainLock &0 (5480, 345 615 1 Worker
R FREREM R 1. termination J& iZ B B O 214 BA %), 7E £ F2 F awaitTermination i
FH SR A H ZE RO 2R F2 .

Worker 4k 7K AQS 1 Runnable % 1, /& B A& K8 AE 55 B0 G. Worker 4k7K | AQS,
HOSEHL T B AT ENM 8, Hob state=0 RARBURBIRBUIRE, state=1 RRBIEL
BERAHIRAS, state=1 2 B Worker I BUIARPRAS, SIRFRESRE N -1 £ T H 4
ZLRFRTEIZAT runWorker() AiERI# W, TS BEAAM#E. H2 & firstTask id %% T
TELFEPATHIZE —MES, thread /& B APATESMLLTE.

DefaultThreadFactory /& £k #£ 1. ], newThread J5 ¥ & X 28 F2 1 — & i, H
poolNumber &M F AN R TR, HRGITLRE LT M4, threadNumber FRid %4
MERRL] B T2 /D%E, XM MERIE AL LREN LR —5H 5.

8.3 RS

8.3.1 public void execute(Runnable command)

execute 77 % AU /& IRACAE S command B AR BEATIAT . P R FRIR AT 45 B4k
R AR [ AR 8-2 i .
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Thread PoolExecutor

workers

corel core2

execute thread3 thread4
HPgiE

1E5BATY

&s8-2

MZE W LLF H, ThreadPoolExecutor ffISEHL L FR2 — AN A P2 iH 98, 4 HH P iin
1F 55 B LR 2 T A4E P2 B P2 0K, workers 2R FE TAESE P R B PAT RS BLE
MAE S BAF1) B T SR BT 25 B UAH 24 Ty e B H o e & -

FH P R FE R ACAT 55 1) execute J71E R BARARAL AN .

public void execute (Runnable command) {

// (1) H4eFAESHnull, WHENPEFE
if (command == null)
throw new NullPointerException();

/7 (2) IR E AR S+ EBNRE ZHMEE
int ¢ = ctl.get();

// (3) BaT&fm P XN T D FeorePoolSize, NN T I B #5215 17
if (workerCountOf (c) < corePoolSize) {
if (addWorker (command, true))
return;
¢ = ekl sget ();
}

/7 (4) he R A2 TRUNNINGIK A, WA it 4-2) FLAE AT
if (isRunning(c) && workQueue.offer (command)) {

/7 (4.1) =rtE
int recheck = ctl.get();
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/7 (4.2) 4R BATEAZRIK SR ARUNNING KT FRIRAES-, FFHMITIEL Rk
if (! isRunning(recheck) && remove (command))

reject (command) ;

/7 (4.3) TMHeR S ATEREA T, Wihm— &R
else if (workerCountOf (recheck) == 0)
addWorker (null, false):;

}
[/ (5) dmRAF)ih, MAIGLRAZ, B3 KM PATIEL R %
else if (!'addWorker (command, false))

reject (command) ;

ARG (3) b an 2R 24 BT 2k A2 it o SR A2 HN T corePoolSize, 2 [l workers B [T
—MZOLFE (core Z678) PATZAES -

5 4 B e FE v P R RN UK T 5T corePoolSize MIFATACHS (4). T 5 24 AT £ et
4bF RUNNING RS TEIN 4 50E 55 BT BAF . X B 75 BRI W 2R FE MRS 2 R A 7T e
2 B4 4T3 RUNNING HRZAS, M7EIE RUNNING RZE T 2B FHTL .

IR FAES TR IAE S AR, RS (4.2) XWRBHUREHT ZRRE, X2R
AEIEFBUERRAFIE, PATHRIG (42) BIE TRRAEBKRESEELZNT .. XEH
AT USRI L AT R FEMR AR & RUNNING 7 WHEAES MES BB bR, Rk IEHh
TR SENG ; QR ORI, WHATARD (4.3) ERAM LATLER EmETIEH
LR, RBE M — AR

MR (4) BIMESRM, MHBEES TSR, BABATRIE (5) ZRFHF
Ak e (W& 8-1 # K thread3 1 threadd) RMATIZAES, B MFTLFEM P LFEAN K
>maximumPoolSize M $ATHE 48 S50 .

FHE TR LR R addWorkder 7%, RRZEINF.

private boolean addWorker (Runnable firstTask, boolean core) {
retry:
for (;7) |
int g = ectlJget ()
int rs = runStateOf (c);

/1 (6) BERINZERAELENAE
if (rs >= SHUTDOWN &&
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! (rs == SHUTDOWN &&
firstTask == null &&
! workQueue.isEmpty()))

return false;

// (7) PAERCASHG mZAZASL
foxr (iy) o
int wc = workerCountOf (c);

/7 (7.1) e REBA LA RN EE False

if (wc >= CAPACITY ||
wc >= (core ? corePoolSize : maximumPoolSize))
return false;

// (7.2) CASIEImEARANE, Blaf RA — AR

if (compareAndIncrementWorkerCount (c))
break retry;

// (7.3) CASRMT, MNALKREKRERZTENLT, TN EREREN LRFREEL

K&, BN A EAREHCAS,
c = ctl.get(); // Re-read ctl
if (runStateOf(c) != rs)
continue retry;

// (8) B|X ZHAACASARIH T
boolean workerStarted = false;
boolean workerAdded = false;
Worker w = null;
try {
// (8.1) #l#worker
final ReentrantLock mainLock = this.mainLock;
w = new Worker (firstTask);
final Thread t = w.thread;
if (£ !'= null) {

/7 (8.2) Ml &4, 47T EMworkersBlH, BHAHTiE SAKAZAN T LA tdexecute &k
mainLock.lock();
try {

// (8.3) THELERBRE, AL AEKBHITAM T shutdowndt 2
int ¢ = ctl.get();
int rs = runStateOf (c);
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if (rs < SHUTDOWN | |
(rs == SHUTDOWN && firstTask == null)) {
if (t.isAlive()) // precheck that t is startable
throw new IllegalThreadStateException();
// (8.4) Himits
workers.add (w) ;
int s = workers.size():;
if (s > largestPoolSize)
largestPoolSize = s;
workerAdded = true;
}
} finally {
mainLock.unlock () ;
}
// (8.5) &AM & oiEs
if (workerAdded) {
t.start) ;
workerStarted = true;

}
} finally {
if (! workerStarted)
addWorkerFailed (w) ;
}

return workerStarted;

RS, EED AR B —E 0 XNEER B AZIET CAS BREHNZEEL
B oW FERTH R ZERESHINE] workers BT, I HEEMESHAT.

BRI — RIS (6).

rs >= SHUTDOWN &&
! (rs == SHUTDOWN &&
firstTask == null &&
! workQueue.isEmpty())

It BRRENT

s >= SHUTDOWN &&
(rs != SHUTDOWN ||//(I)
firstTask != null ||//(II)
workQueue.isEmpty())// (III)

BHR WS (6 NI JLAMESL T <iR[A false :
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* () HFTLMAMIRE AN STOP. TIDYING 5 TERMINATED.

o (II) HFILFEUIRA N SHUTDOWN H HELH 78— MES.

o (IID HATLFENIRA AN SHUTDOWN H HAE S AT %S .

WETERIVEH 2 CAS #R/ENS I FEEL, AART (7.1) W an SR 4 R8> Hi PR
IR [E] false, &MHATID (7.2) CAS #BAERELENE, CAS HIINER HXEER, CAS
R PATAND (7.3) FHATLBBHPRESZ2EZN T, WRET, WEHKENIEE
WEHFRIE MR, NN E IR 4 E23E1T CAS 24K,

PATRNEE 5B BARAS (8) i BAME A CAS Wt hn 7 6 F2 N4, (B R IAE(ES
EFFUETAT o 31X HLA FH 42 5 Bk o 4B R 42 il 48 385 1) Worker ¥ N2 TAE£E workers H.
RAG (8.1) B3 T —ATAELFE Worker.

A (8.2) I 7581, MAIY (83) EFMELBRIMIRE, KRN T @ RIER
AT H AR T shutdown X P T kA2t . W REFRMB OB, RS, ik
R, BHATHIE (8.4) WINTAELRER LB TAEE, RERBE. R (8.5) H
W hn SRS TARLRRE AT, W5 3h TARZeRE

8.3.2 T 1EZIE Worker BIFUIT
PR R IR AT S5 B fE M S, i Worker SEH01T . S5F F Worker HI#43E BRI AT .

Worker (Runnable firstTask) {
setState (-1); // AAMrunWorkerdfZik ¥ it
this.firstTask = firstTask;
this.thread = getThreadFactory () .newThread (this) ;//#|E—/&4E

TE #4938 B BN 1 26 1 B Worker IR N -1, X2 8 T 8 4 25 57 Worker 7E ¥ H
runWorker 77 V5 AT #% W7 (24 A 2R FEH ] 7 2B FEIB (1) shutdownNow I, 4 5 Worker R
A >=0 MEFWZLRE) . XREE THREMRER -1, lZEERA B 7. £
U F runWorker {0 H, ZITRE (9) B2 unlock 777, 1% AFiEIE status WEAN T 0,
BT LLIX B 1 shutdownNow 2 H1 I Worker 2652 .
final void runWorker (Worker w) {

Thread wt = Thread.currentThread();

Runnable task = w.firstTask;
w.firstTask = null;

ASCHEAE R I i BRI I A
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w.unlock(); //(9) ¥ stateiXxE A0, AHFPE
boolean completedAbruptly = true;
try {
//(10)
while (task != null || (task = getTask()) != null) ({

47/ (10.1)
W.laek ()i
try {
/7(10.2) $ATHEST T — L
beforeExecute (wt, task);
Throwable thrown = null;
Ery q
task.run();//(10.3) #UTHESH
} catch (RuntimeException x) {
thrown = x; throw x;
} catch (Error x) {
thrown = x; throw x;
} catch (Throwable x) {
thrown = x; throw new Error(x):;
} finally {
//(10.4) $ATiES TG F—RFHF
afterExecute (task, thrown);
}
} finally {
task = null;
//(10.5) %3t G iWorker M T % U AMES
w.completedTasks++;
w.unlock() ;

}
completedAbruptly = false;
} finally {

[/ (11) BATHE L4
processWorkerExit (w, completedAbruptly);

}

R EARRS (10) o, 405 24 AT task==null 5% ¥ B getTask AT %% BA %135k B 194 %
IR A null, JBEEERACHS (11) $4T. W5 task A null MPATACRS (10.1) ZREUTAEL
ARS8, RERITT BEOMRE (102) EEAELSPATATM —LHE,

AR I iR BRI I AL
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5 (10.3) BARATIES, U (10.4) FEESPATEEEH—LHEE, KRG (105 %
T = AT Worker 588k T 2 DAMES, HRETSU.

XEBEAEPATEARTSHE NS, 2ATEAAEFSBITHNE, EMLEERT
shutdown J& IEFESAT RS HE P (shutdown R 2> W 24 Bip 4 B ZE =T (R 26 72D

S (1) PATIBEES, HAHIT.

private void processWorkerExit (Worker w, boolean completedAbruptly) {

/7 (11.1) Gt A EALL TR AE SN, S TAE S 2 @ MR & AT Woker
final ReentrantLock mainLock = this.mainLock;
mainLock.lock() ;
try {
completedTaskCount += w.completedTasks;
workers.remove (w) ;
} finally {
mainLock.unlock() ;

}

//(11.2) &K% B LA IKE A TERMINATED, 4w % 7,2 SHUTDONWIK & F AL TAEAF 4 &
//RFBATRSTOPIKE, B ERLE@MEIAEHES
tryTerminate () ;

/7 (11.3) de R S AT EBRANHOD TH A, WA
int ¢ = ctl.get();
if (runStateLessThan(c, STOP)) {
if (!completedAbruptly) {
int min = allowCoreThreadTimeOut ? 0 : corePoolSize;
if (min == 0 && ! workQueue.isEmpty())
min = 1;
if (workerCountOf (c) >= min)
return; // replacement not needed
}
addWorker (null, false);

fEan ARG, MRS (1D SFitRBERERES M, FREES TN T 2R
L L FT TIEL R R AES ZNEI &R Es, RE N TIESRFMER 28T Worker.

RAD (11.2) H 7 a0 R 24 77 48 2 it ik &5 & SHUTDOWN F H TAERA B A =, 8L

AR M e R A i 2 )
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F Y ATLFEMIRAS Z STOP 3 H U pi & B K B iEsh &2, MK BELERES N
TERMINATED. 15 #% & N7 TERMINATED JRZS, Wik 75 B FH 41428 & termination
K signalAll OO J5vEE0E BT R R FZ A2 1) awaitTermination 5 V211 #% FH 2 (Y 2672

S (11.3) T[T 2 AT A2 it MR N B T/ TR 0L B, QR NGHT
— AR

8.3.3 shutdown #1E

i M shutdown 7735, LM AN & HESEHHIES 17, ER TIERS B eSS
ERABPITH . ZITIERILZNRE], FEAER ASIES S R [E] .

public void shutdown () {
final ReentrantLock mainLock = this.mainLock;
mainLock.lock() ;

try {
//(12) A FRte &
checkShutdownAccess () ;

//(13) % E B AT &ARALIKE A SHUTDOWN, 4of €42 % SHUTDOWN R A 4214 12
advanceRunState (SHUTDOWN) ;

//(14) & E ¥ Hiir&
interruptIdleWorkers () ;
onShutdown () ;

} finally {
mainLock.unlock () ;

}
//(15) ZiX¥K & % 4 TERMINATED
tryTerminate () ;

fEwm EAREG, K5 (12) REEFLTRE T LaEHEE, Z2NEX4HAA shutdown
MK ELIEREH RALERAIR, WRERIRNEZEE A LRERLTE P TIELRER
BORR,  an SR E A BRIt SecurityException B NullPointerException 5 .

HARRE (13) MAENT, R LA LBEIRA >=SHUTDOWN Nl H#58 [H, 7
% & & SHUTDOWN R3S .

private void advanceRunState (int targetState) {

AR I i B A i I AL
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for (#2) A
int ¢ = etl.get () ;
if (runStateAtLeast(c, targetState) ||

ctl.compareAndSet (c, ctlOf (targetState, workerCountOf (c))))
break;

i (14 BRNEWT, RRERAESHARNPERE. XEEENT 2R [
i R — A ZAE AT LA A shutdown J5 VA1 B A iR & . AR5 2 B3R Worker H CL A4,
RBURZH B B WibR & T IEERATRIES D3RI T 81, Fr LIEFESAT RS A
Herb o X B P & P 2E B getTask() 774 I A B M BA S BL I SRBUAE 55 4k FE, that 2
TR .

private void interruptIdleWorkers (boolean onlyOne) {
final ReentrantLock mainLock = this.mainLock;
mainLock.lock () ;
try {
for (Worker w : workers) ({
Thread t = w.thread;
//He R IARRAZE AP B, SRR EAEANEE F iR
if (!t.isInterrupted() && w.tryLock()) {
try {
t.interrupt();
} catch (SecurityException ignore) {
} finally {
w.unlock () ;

}
if (onlyOne)
break;
}
} finally {
mainLock.unlock () ;

}

final void tryTerminate() {
for (i) {

int ¢ = ctl.get();

A AR Ml e S it 2 2] AT
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final ReentrantLock mainLock = this.mainLock;
mainLock.lock () ;
try (//%F SAT4A20IK S AHTIDYING
if (ctl.compareAndSet (c, ctlOf(TIDYING, 0))) {
tzy |
terminated() ;
} finally {
/ /X E L AT EAZ IR S A TERMINATED
ctl.set (ctlOf (TERMINATED, 0));
//#ERAR SN E Fterminationfawait & 7 7 ik ok FLIE 69 BT A A
termination.signalAll();
}
return;
}
} finally {
mainLock.unlock() ;

}

}

e B S, HEMAH CAS W E BRI & HIRA N TIDYING, i & M2
PAT P &4 O terminated 7E 2k 21t IR A5 42 5 TERMINATED Hi ff — L6316, AR HRE Y
A 2k 2 1 IR %5 9 TERMINATED. #% /5 I Fl termination.signal A11() ¥ 75 D5 1 FH 4% fF 25 &
termination ] await 2 51 77 V11 4 PH 28 B BTG 48, K T3X — s Bl J5 1 2] awaitTermination
J7iEI BAR R .

8.3.4 shutdownNow 2{E

W shutdownNow 77155, LEMMASHEZTNES T, FHEEFTHEN
BHEMAES, EEPITRESSH W, ZESZIRE, HAEFEEMESIITE
. R [EE IX B A 1) B T A S 55 5 & .

public List<Runnable> shutdownNow () {

List<Runnable> tasks;
final ReentrantLock mainLock = this.mainLock;
mainLock.lock() ;
g |
checkShutdownAccess () ; // (16) A fkth
advanceRunState (STOP) ; // (17) XA LA2HIKEASTOP

AR M e R A i 2 )
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interruptWorkers () ;// (18) PRI AT A L A2

tasks = drainQueue();// (19) ¥MI1E54#3hF|tasksP
} finally {

mainLock.unlock() ;

}
tryTerminate() ;
return tasks;

i B H, ERMAME (16) MENR, RERARE (17) ®E4aLkEh
RAEK STOP, BEEHATHRIE (18) FUIFTE M TIELE. XEFEFRMNLZ, FWHFT
BHLRREEE T NELREM EERITIES LR,

private void interruptWorkers () {
final ReentrantLock mainLock = this.mainLock;
mainLock.lock () ;
try A
for (Worker w : workers)
w.interruptIfStarted();
} finally {
mainLock.unlock() ;

)
WIEAES (190 K ZRTESS S R AL S B30 3 tasks F13K .

8.3.5 awaitTermination 2{E

4 2k 728 H awaitTermination /7% J5, MAI&KESHILE, HILEMREL AN
TERMINATED AR [6], BE# 230 A8 AR B . #ANEFE b S8R an .

public boolean awaitTermination(long timeout, TimeUnit unit)
throws InterruptedException ({
long nanos = unit.toNanos (timeout) ;
final ReentrantLock mainLock = this.mainLock;
mainLock.lock() ;
try {
for (:z) {
if (runStateAtLeast (ctl.get (), TERMINATED))
return true;
if (nanos <= 0)
return false;
nanos = termination.awaitNanos (nanos) ;

AU Rl B A 2 SIS
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}
} finally {
mainLock.unlock() ;
}
}

n EACHS IR UM 8, AR S AE G IRIEEE K B Ml RS R B E DR
TERMINATED AR, S22 W EHaR a5 0035 W) 24 fi e At B T A AR e AT, )
F ¥ E B A 1 nanos 2 /NF 0, /NT O MBI B4R, It EERE, mHEX
T 0 T 464435 & termination fY awaitNanos 7775545 nanos I ], HA2E7E X BN (8] N &
FEMIR A 42y TERMINATED.

7E UF fi# shutdown 77 V% B 42 B 3, 24 26 #2 1t K &5 22 v TERMINATED i, < i H
termination.signal AI() F >R 0 U B 2% {1 % & termination [¥] await 2 %1 77 VA4 FH ZE O &
A2, Pl RAE A awaitTermination 2 Ji X 1 shutdown J77%, I H.7E shutdown
R LR FEMIRZS 13 B N TERMINATED, U termination.awaitNanos 77722 iR [F] .

7 HME TAF 26 #2 Worker ) runWorker 7 ¥E N, M TAELBEETERE, A
processWorkerExit 7 ¥%, fE processWorkerExit 77 2 P 3t = 1l F tryTerminate 75 2 I st
AT T RZ AL R MR A 1% 8 9 TERMINATED, W52, U 221 A termination.
signal A11() F >R 30E 18 F 2 A2 Y awaitTermination J7 ¥ 110 # FH ZE RO 2R FE .

T H 225 F5 i [R]85, termination.awaitNanos tH4x3% 0], X I i £ B G 25 24 A 26
FEMRFAS &4 TERMINATED, @S 2NE R, HUgksfHEERE D,

8.4 EZ5

AR IT WAL ] — > Integer SR (1 JR A2 BORIC R AR MRS M AR 1 o 72
N BT LREMRSRIZHMESF AT, 84> Worker LR DL B ZAMESS . AT
T 2 AR R S R D T AR 6 AN SR T4

AR I iR BRI I AL
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ScheduledThreadPoolExecutor[RIE#R3T

9.1 48

BT ¥F R T Java § 2 F2 b ThreadPoolExecutor [ J& ¥, ThreadPoolExecutor
R J& Executors T R K — & 70 Th k. FTHEHKRNA RS — W42 Ihae, B2
ScheduledThreadPoolExecutor (553, X/ —/NAI DAFEHE & — & 2EIR I (8] J5 83 52 i itk AT
SR EPAT RS AE

9.2 ZEEINA

KE LM mAE 9-1 Fis.

Executors F S &N T A, BRMHETIFZH#HS T, REH P 9% &R R A
[F) ) 28 2 9th 52 4], ScheduledThreadPoolExecutor 4% 7K T ThreadPoolExecutor Jf 5L Hl T

ScheduledExecutorService £z 1. Z& 2t A %1 /& DelayedWorkQueue, £ 1 DelayedQueue Z51EL,
& — M ER AT

ScheduledFutureTask & B A ik [B|{H FI/E 55, 4 & H FutureTask. FutureTask i) P #A
— A& state FHSRBRELEHPRE, —HEIRESNNEW, FrEREN

private static final int NEW = 0;//#MiERE
private static final int COMPLETING = 1;//#AFFHKRE
private static final int NORMAL = 2;// EFIBFERKS
private static final int EXCEPTIONAL = 3;//iEfTPF%
private static final int CANCELLED = 4; //fESHICHE

private static final int INTERRUPTING = 5;//4E4-iEE4k P i
private static final int INTERRUPTED = 6;//4E4% S 24 P
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A BERESS IR S F A2 N

NEW -> COMPLETING -> NORMAL //#4&KE->PHATF->EFLER

NEW -> COMPLETING -> EXCEPTIONAL//#145IK&->HATF ->HATHF
NEW -> CANCELLED/ /#7144 K&->4E4-BH

NEW -> INTERRUPTING -> INTERRUPTED//#I%&3k &—>HL ¥ Wi ¥ — >4k P

ScheduledFutureTask P #FI8H — A2 & period FIRFRES FIRA, (EHRBWMT -

® period=0, UiBAMATIES 2 — XN, PATTREFEHEE T .

e period N EL, 1 AT 55 A fixed-delay 1155, J2 [l 5 ZEIR [ %€ I 7] E HATIESS -

® period ANIEHL, W M ATIES N fixed-rate 155, J2 B € A% ) E I AT E BHATHES

ScheduledThreadPoolExecutor 1] —/M43& AN T,  HIZ 3G B BT AL iz i A 31 2
DelayedWorkQueue.

//1& R B & G #Delayqueue

public ScheduledThreadPoolExecutor (int corePoolSize) {

/ /AR L EThreadPoolExecutort ik & ik

super (corePoolSize, Integer.MAX VALUE, 0, TimeUnit.NANOSECONDS,
new DelayedWorkQueue());

public ThreadPoolExecutor (int corePoolSize,
int maximumPoolSize,
long keepAliveTime,
TimeUnit unit,
BlockingQueue<Runnable> workQueue) {
this (corePoolSize, maximumPoolSize, keepAliveTime, unit, workQueue,
Executors.defaultThreadFactory (), defaultHandler);

9.3 HIEHIH
BT PR = EE R
® schedule(Runnable command, long delay, TimeUnit unit)

e scheduleWithFixedDelay(Runnable command,long initialDelay,long delay, TimeUnit unit)

e scheduleAtFixedRate(Runnable command,long initialDelay,long period, TimeUnit unit)



246 | JavaFkFiEz =

9.3.1 schedule(Runnable command, long delay, TimeUnit unit) /7%

BITERIE AR SREE — AN EIB AT RIS, 55 IR AT 7] B S S 3R 88467 29 unit [
delay I B JEFFUaIAT . IRAZHMES ARFEEES, £S5 RASPAT IR, KRBT,

public ScheduledFuture<?> schedule (Runnable command,
long delay,
TimeUnit unit) {
/] (1) BB
if (command == null || unit == null)

throw new NullPointerException() ;

/7 (2) 1543
RunnableScheduledFuture<?> t = decorateTask (command,
new ScheduledFutureTask<Void> (command, null,
triggerTime (delay, unit)));
/7 (3) FAntE4-F)3E R AF)
delayedExecute (t) ;
return t:

I EARES (D) #T2HRK, W8 command 803 unit N null, M4 NPE 5%,

. AR (2) FMi{ES, 423 1 command {T 45 # # A ScheduledFutureTask.
ScheduledFutureTask #& B 4 i A %€ 38 B\ #1 B0 R 7. B F & BT 45, Fr b
ScheduledFutureTask SEHL T long getDelay(TimeUnit unit) £ int compareTo(Delayed other) /7
%o triggerTime J7 V20 QEIR B [B) 5 e R 4 X B 18], R 30 A2 02 24 AT i 1) A0 i B0 Hiin b 23R 1
YFPEUE Y long BU{H . ScheduledFutureTask Y443 BREtn T .

ScheduledFutureTask (Runnable r, V result, long ns) {
/ /AR KX EFutureTaska Hi& Fadk
super (r, result);
this.time = ns;
this.period = 0;//period#0, HLIAA—KMiES
this.sequenceNumber = sequencer.getAndIncrement () ;

TEF & BR B E0 8 S A T 2224 FutureTask [IF43% BR %L, A2 2% FutureTask #4038 pR %k
AT .

/ /it e e runnabledk it Acallable
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public FutureTask (Runnable runnable, V result) {
this.callable = Executors.callable(runnable, result);
this.state = NEW; / /&R BATAES K A ANEW

FutureTask H 4L 55 # ¥ #: /v Callable 257! J5, #i{R47 %] T A & this.callable B, ¥
W E FutureTask FJEEKE N NEW,

SXJE1E ScheduledFutureTask #43i% bR N 1 B time A LT 348X B (B] . 75 BVE R,
X B period FI{EN 0, XUWHHFMESZS A —KERES , AR ERN REPATIES. Hif
long getDelay(TimeUnit unit) 77 &R~ GZFERRITE YEM{ESEF £ /D a
ST,

[/ F I, EARE R - S TR ], BR B ad R 4B )
public long getDelay(TimeUnit unit) {
return unit.convert (time - now(), NANOSECONDS) ;

compareTo(Delayed other) 77 AL AN T -

public int compareTo (Delayed other) {

if (other == this) // compare zero ONLY if same object
return 0;

if (other instanceof ScheduledFutureTask) ({
ScheduledFutureTask<?> x = (ScheduledFutureTask<?>)other;

long diff = time - x.time;
if (diff < 0)
return -1;
else if (diff > 0)
return 1;
else if (sequenceNumber < x.sequenceNumber)
return -1;
else
return 1;
}
long d = (getDelay(TimeUnit.NANOSECONDS) -
other.getDelay (TimeUnit .NANOSECONDS)) ;
return (d == 0) 2 0 : ((d<0) 2 -1 : 1);

compareTo HI{EFHZIMA TR BIER BTG, 76N ELE8E BN M HZTR
1) compareTo 7745 P\ B BLTH HoAth 70 Rk AT bb e, 1EBIRES WM c R EIBAE . BT
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WA AR EEI A BRI INGER, AEFcRE SR IREL R TR,
. fXRY (3) MAES U INBIZER AT, delayedExecute ARSI .

private void delayedExecute (RunnableScheduledFuture<?> task) {

[/ (4) deREARNKA T, MPITEARNIEL R %
if (isShutdown())
reject (task) ;
else {
//(5) FHmiE %3] 3 R A7)
super.getQueue () .add (task) ;

[/ (6) BREEERBKRSE
if (isShutdown () &&
!canRunInCurrentRunState (task.isPeriodic()) &&
remove (task) )
task.cancel (false) ;
else
/7 (1) BRES —ANERELRIES

ensurePrestart () ;

V. R (4 HRAMAHELERRECEXA T, MR CERMMNMATLIETH
EAEN , BUHITRIG (5 BEFIMEIEIRAFI. 705 50 & E R B LR
REHRA T, WRELKHNMER BT BT ERNIA A INKES, (BRI A fEL
et P AR O 2 ME S BAFI AR R 74255, MR ZEFELEHITT, LR

ZWM LS cancle JTERUHESS .

V. R (6) FIRTEE ROy false, W AT (D BREDEF — N ELIEEL LS,

B 1% 00 2R FE X corePoolSize # ¥ B N 0. ensurePrestart ARSI .

void ensurePrestart () {
int wc = workerCountOf (ctl.get());
/] ¥ Aakis AR
if (wc < corePoolSize)
addWorker (null, true);
/ /4o RAn4s4corePoolSize==0, MAFhm— &,
else if (wc == 0)
addWorker (null, false);
}
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a0 EACH B SR IERE M H IR AE N B, I RERE N HUDN T L AR BT — A 2
B, B R AT A2EOY 0 WHTHE — AR

TR ARAT M T a0 AR ) G AR BN SR AT 55, R T IRATT Sk A 4 FE vh B T B ZR AR dn
AT SR B H AT AT %% 76 A0 T YF % ThreadPoolExecutor B A1 4 i, B AAPATES L
2 /& Worker £k 2, Worker 2k #2 1 F B ARAE 25 89 run 735 R 04T HT X EHEE Z
ScheduledFutureTask, FrLAFAT NI ScheduledFutureTask [ run /7%

public void run() {

/1 (8) #FAPIT—R

boolean periodic = isPeriodic();

/7 (9) BiltES

if (!canRunInCurrentRunState (periodic))
cancel (false);

// (10) R#FF—k, AR scheduled iki{E

else if (!periodic)
ScheduledFutureTask.super.run() ;

// (11) ZrF#AT

else if (ScheduledFutureTask.super.runAndReset ()) {
// (11.1) & Etime=time+period
setNextRunTime () ;

// (11.2) E#HmANiZiESEldelayiF)
reExecutePeriodic (outerTask) ;

VI. RB5 (8) H# isPeriodic MI1E 2 HIW M AT S & — IR K E 2 7] EZ AT
f£%%, isPeriodic FIfCHGUN T .

public boolean isPeriodic() {
return period != 0;

}
ALLE B, HANEEE D period EKRABMN, B THEBRMEEZAELZE
ScheduledFutureTask i 1% () period FI{E 0, FrLAiX B isPeriodic i [A] false.

VII. 5 (9) H|Wr HaifE4% 2 A M iZ#EUE, canRunInCurrentRunState FIAIS 1T .

boolean canRunInCurrentRunState (boolean periodic) {
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return isRunningOrShutdown (periodic ?
continueExistingPeriodicTasksAfterShutdown :
executeExistingDelayedTasksAfterShutdown) ;
}

IX B A% 3% 1) periodic {8 M false, FTLL isRunningOrShutdown 2 ${ N executeExisti
ngDelayedTasksAfterShutdown. executeExistingDelayedTasksA fterShutdown EKil N true, &
N HARZEFZ A T shutdown i 456 M 7RG, SRMES L2 EHAT, BN
false, JUI 4 FUAE 55 ZE U o

VIII. HT periodic FI{E A false, Fr EAFATAHS (10D W H 5 2& FutureTask ) run 75
EBARBATIESS . FutureTask [ run 7 VARG .

public void run() {
//(12)
if (state != NEW ||
!UNSAFE. compareAndSwapObject (this, runnerOffset,
null, Thread.currentThread()))

return;
//(13)
try {

Callable<Vv> ¢ = callable;
if (c != null && state == NEW) {
V result;
boolean ran;
try |
result = c.call();
ran = truey
} catch (Throwable ex) {
result = null;
ran = false;
/1 (13 +1)
setException (ex) ;
s
/1 (13..2)
if (ran)
set (result) ;
}
} finally {



#9%  Javadt & B ScheduledThreadPoolExecutor EEEFSY | 251

}

A5 (12) HIW I RAEZREARZ NEW W EHBEIRE, &R LRIESRE N
NEW {H2{EH CAS B & TS A FH N LT LB RN ERERE . 55 (13) Bk
W callable [ call J7VEMATIESS « X BIE WA AT AW TIESFPIRSZE N NEW, 2N
TEEREPITRIE (12) FHRMERER TAELSIIRES (Ll 7%4E4%).

WRAESSHAT BRI HATAID (13.2) BEUESFRES, set TEWRILIIT,

protected void set (V v) {
/ /4R BT ES-09 K A AHNEW, M&E HCOMPLETING
if (UNSAFE.compareAndSwapInt (this, stateOffset, NEW, COMPLETING)) ({
outcome = v;
/ /K E BATAES69 4K 3 HNORMAL, L3t RAESEF 4 R
UNSAFE.putOrderedInt (this, stateOffset, NORMAL); // final state
finishCompletion() ;

}

n EARRSE SEEH CAS A FTE S KRS N NEW # 4 5| COMPLETING. X B XY4F
ZANLRERAN RE -1 EESHT). BB 47E il UNSAFE.putOrderedint 1% & 1T
SRS NIEF LRSS, XEEHEMH CAS ZFEAMFR—AMES RTfe s — &R
BATHX B, 721X B H putOrderedint LU CAS 5% putLongvolatile A E &, I H
X B SR AR D X1 B PR E T W,

BEENEE, EH AR Z AN LESRN AT CAS ¥ 4 FIE S PR A NEW
#: %] COMPLETING ? H 5224 [F—~> command #% % (X2 5Z I 4272 1 B 5t 2 7 7R IX B (1 1
B, BIAR—MEF I Z—MREE state.

W SRAT S PAT R, MHATARAS(13.1) . setException RIS TN T, 7] L5 set PR EZE AL,

protected void setException (Throwable t) {
/ /4o R BAAES- RS AHNEW, % E HCOMPLETING
if (UNSAFE.compareAndSwapInt (this, stateOffset, NEW, COMPLETING)) {
outcome = L£;

/ /% E L 4ES69 KA HEXCEPTIONAL, HitRIE4IEEF 4k
UNSAFE.putOrderedInt (this, stateOffset, EXCEPTIONAL) ;
finishCompletion() ;
}
}



252 | JavaFtkHiEz =

X EMAR (100 FZEMTREE, —RKEEFHRIITEE T,
THWE, MRESETEERTH, MWAKPITARS (10) MERIATRIE (1),

9.3.2 scheduleWithFixedDelay(Runnable command,long initialDelay,
long delay, TimeUnit unit) 75 %

FONERER R, SMESPATEREE, 1hH R E E R 8 JE FIKIEIT (fixed-delay ££
% ). HH initialDelay IR AAE S J5 IR £ /D B 8] FF 45 AT 4E 55 command, delay &R
AT AT SR S R K 2 /D B (7] J5 X247 command 4F5%, unit J2 initialDelay A1 delay [
WA AL, EF2—HEEBTEIMESBITHRE T RE, ®IUE T, SF XA T4E
. scheduleWithFixedDelay fAAS 0T .

public ScheduledFuture<?> scheduleWithFixedDelay (Runnable command,
long initialDelay,
long delay,
TimeUnit unit) {
/7 (14) SEAk 8
if (command == null || unit == null)
throw new NullPointerException();
if (delay <= 0)
throw new IllegalArgumentException();

// (15) 4543, i2&X 2 R period=-delay<0
ScheduledFutureTask<Void> sft =
new ScheduledFutureTask<Void> (command,
null,
triggerTime (initialDelay, unit),
unit.toNanos (-delay)) ;
RunnableScheduledFuture<Void> t = decorateTask (command, sft):;
sft.outerTask = t;
// (16) HAatE4-2| A3
delayedExecute (t);
return t;

}

KI5 (14) #HITSHERR, BRI H 7%, K55 (15) ¥ command 155 5 #
A ScheduledFutureTask. X B 72 M HJ/E, 14184 ScheduledFutureTask [ period 2% & (]
{64 -delay, period<O ¥t BIZAE S N AT E B HATIES . RERIG (16) RINMES FER
A f ik [
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KBESHEMBZEENIFLEMEES NI BEHERAES, AFEHAA
ScheduledFutureTask [ run 777547 . B TiX B period<0, LA isPeriodic iR [A] true, FiT LA
PATMREY (11). runAndReset RSN o

protected boolean runAndReset () {
1/ (17)
if (state != NEW ||

!UNSAFE. compareAndSwapObject (this, runnerOffset,
null, Thread.currentThread()))

return false;

//(18)
boolean ran = false;
int s = state;

try {
Callable<V> c = callable;
if (c !'= null && s == NEW) {
try
c.call(); // don't set result
ran = true;
} catch (Throwable ex) {
setException (ex) ;
}
}
} finally {
}
return ran && s == NEW;//(19)

Z A A FutureTask ) run 75K, RREFEEHRTTEEEASREMESZ PR
A, BEEMEATHEESHATEERITIES. XELZ TR (19), XBACHH
4N R 2 BT AE 5% IE H AT 58 BE IR BAE SRS 8 NEW R [B] true, B MGR[E false. 401 R
RET true MAATAIG (11.1) ) setNextRunTime 77 % ¥ B 1% AT % T — IR #4047 B 18]
setNextRunTime fIRIB U1 .

private void setNextRunTime () {
long p = period;
if (p > 0)//fixed-rateX &4
time += p;
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else//fixed-delay# A E4%
time = triggerTime (-p);
}

X B p<0 A M FTE S5 N fixed-delay KBTS . RIEERE time 2470 ] IN _E -p (9
1], kR LR -p i A E A AT .

BEE L RN fixed-delay KBTS PAT IRy, ZiRIN—MES% B LB A5
J&, %fF initialDelay B[], {E45ataid i, WHIM RS MESBNBAFIRERR, HIIT.
IT5etefE, SENREMSNEERNE, REHIEMESBNEENG], BHAEE. FEE
BEE, MR—AMESEPITHIE TR, BAXMESMER T, HESEWH AT
5 AT

9.3.3 scheduleAtFixedRate(Runnable command,long initialDelay,long
period, TimeUnit unit) 77i%

Z 7 AR R 46 B (] 5 DA A 7 A 26 8 F 4 8 BAE S5 (fixed-rate f£55 ). MIEAESSHER
B L2 I LR initialDelay B [8] (I [A]BLAL A unit) JEFFIEIMAT AESS command - 285 A
initialDelay+period B [&] & B IR #4AT, 1M J57E initialDelay + 2 * period i 8] s B K AT, T8
HEE, BEERERESERH TEEH cancel FiEBUE TES, SUE KM T &R,
scheduleAtFixedRate ] i ¥ 5 scheduleWithFixedDelay 280, FTHFATH N EA1Z 8 A
[ 5. 14561 scheduleAtFixedRate FIARAG IR
public ScheduledFuture<?> scheduleAtFixedRate (Runnable command,

long initialDelay,

long period,
TimeUnit unit) {

/] EAES%, & period=period>0, KA
ScheduledFutureTask<Void> sft =
new ScheduledFutureTask<Void> (command,
null,
triggerTime (initialDelay, unit),
unit.toNanos (period));

return t;

i EARRS S, B4 fixed-rate ZEF ) E S5 command ¥4 ScheduledFutureTask Ff %
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# period=period, A~FfJE -period.

Fr LA BRI RS HATE G, 1 setNextRunTime 1% B AL 45 T RAAT H B [8] B $00AT 7O
& time +=p M AN A2 time = triggerTime(-p).

B4 MY T fixed-delay £ 95K U, fixed-rate 77 AT HLN Ay, B [8] 4 initdelday +
n*period I B {ES, (HEMBLAESFERA AT, F—REPITES PR EE T,
MALFHFRIAT, TREPITHRESSERPIT, BEFI LA ESPAT EEHIIT.

9.4 RZ5

A FYFE T ScheduledThreadPoolExecutor [ SEEL R ¥, /& 9-2 Arx, H A #{E A
DelayQueue SRF RS EFKHA=F, Hob—IREPATEZPATRERLS KT,
fixed-delay 1F 55 Rl [R] —/ME 5575 22 R AT 22 18] 18] B [ 72 I (6], fixed-rate £ 55 fR1IE4% & [#]
SERIZEIAT . £S5 R BE A period HIERX 43

rixed-celey i SCheduledThreadPoolExecutor

scheduleWithFixedDelay, cored core2

thread3 thread4

schedule

SEIRBATY

scheduleAtFixedRate ‘ ?ﬁz&%%

B9-2



F10=
JavaFt® G 12 [F 458 E I I 4

10.1 CountDownLatch J&IE & #r

10.1.1 ZEHINE

EHEFARTAEE2BIFEETLETFEZANLEZIFTIITES, FHHFL
BERESMHMAE FEREMNTEEREHH#TICARNY S . 7E CountDownLatch H I Z 7 —
fi R4 P 26 F2 1 join() J7 V2R L IIX — /L, {H 2 join FTVEANE RiE, DB IH 2N FE
HHFEE, Ll IDK R HRM T CountDownLatch X /N2, FoATHl T A48 10 61 11 A
CountDownLatch 2B, {#/H CountDownLatch F{XAS 1T :

public class JoinCountDownLatch ({

// ®3#—/~CountDownLatch %4
private static volatile CountDownLatch countDownLatch = new CountDownLatch (2);

public static void main(String[] args) throws InterruptedException {
Thread threadOne = new Thread(new Runnable () {

@Override
public void run() {

try {
Thread.sleep(1000);
} catch (InterruptedException e) {
// TODO Auto-generated catch block
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e.printStackTrace() ;
}finally {
countDownLatch.countDown () ;

System.out.println("child threadOne over!");

1)

Thread threadTwo = new Thread (new Runnable() {

@QOverride
public void run() {

try |
Thread.sleep (1000);
} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace () ;
}finally {
countDownLatch.countDown () ;

}
System.out.println("child threadTwo over!");

i

/] BHTFEA
threadOne.start () ;
threadTwo.start ()

’

System.out.println("wait all child thread over!");

/] FHETFEBRPMTLE, B

countDownLatch.await () ;

System.out.println("all child thread over!");
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i &5 R0 F

<terminated:> JoinCountDownLatch [Java Application] /Library/Jave/JavaVirtualMachines/|dk1.8.0 101 jdk/Contents/Home/bin/java
wait all child thread over!|

child threadOne over!

child threadTwo over!

all child thread over!

FEn FA AR F, 617 T — CountDownLatch S2], [F AE P F 252 LLKY it 5R 5T
K& SR 2. FLFE A countDownLatch.await () JjikjG Wi lHIE. TRERIT YR
8 H countDownLatch.countDown() /5 7% il: countDownLatch N & 150830k 1, AT H T4
FEPATTEEFF A countDown () 7 THEER SR 0, X EELIER await O 7%
72k El.

Hosg BRI AR HE, I 9 B b — MRS e B R AR AR AR, AT
F ExecutorService £k F2 yth 5k & #2. {# F ExecutorService i} % i# 1Y 2 £ /& Runable 5 #
Callable Xf &, XIEAIRE A FMiE R IXLLIER join O Fik, Xk HEEEFEEH
CountDownLatch T . ¥ _EHEARIEBESCNIT -

public class JoinCountDownLatch2 {
// 43 —/~CountDownLatch 54
private static CountDownLatch countDownLatch = new CountDownLatch(2);

public static void main(String[] args) throws InterruptedException {
ExecutorService executorService = Executors.newFixedThreadPool (2) ;
[/ HERAZRRAE KAZk
executorService.submit (new Runnable () {
public void run() {
try {
Thread.sleep(1000);
} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace();
} finally {
countDownLatch.countDown () ;
}

System.out.println("child threadOne over!");

1)
// ¥ EAEBRAnF| KA

executorService.submit (new Runnable () {
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public void run() {

try {
Thread.sleep(1000) ;

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

}finally {
countDownLatch.countDown () ;

}

System.out.println("child threadTwo over!");

}
1) i
System.out.println("wait all child thread over!");
/] FHEFEEHITIE, AF
countDownLatch.await () ;
System.out.println("all child thread over!");

executorService.shutdown () ;

SR e S

<terminated> CountDownLacth2 [Java Application] /Library/Java/JavaVirtuaiMachines/|dk1.8.0 101.jdk/Centents/Home/bin/java
wait all child thread over!

child threadOne over!

child threadTwo over!

all child thread over!

)

1X B 45K CountDownLatch 5 join 77 HI X il —ANX 2, WA — A FZF2 [ joinO
HiEE, ZAES - HWEERR TEEEZITEE, M CountDownLatch WIS FH it % 2% 5k
RV FLRFRIZAT SE BB E fE 134T i it 48, a2 CountDownLatch 7] LLFE £ 212 1T
HAEATIE LE await J7ER BT — 8 LS BILIRE R . Hob, [FHLEBREHLERE
I — f 2 BV I Runable BIZLFEM, X B EREA IHE R HZFER join 7¥ET, B
#& Ut countDownLatch #H Lt join 7775 1LEFRA TR LR A2 [R5 H B R 3G 42

10.1.2 LHUREERSR

M CountDownLatch F] 4 <7 5t 7T LUSE Wl F¢ 4 3 B2 i AN 80 #s I BiX AN oh#oss 2
BIRE . T HEAEEIESEE IDK TR AR VIt g, RSt EEE, 4
THEER AR Ty 0 I 7 A A 1A, AR WA o S E S IME A . AT %
CountDownLatch [ #&5H), FATLEERAEE (W 10-1 fras).
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AbstractQueuedSynchronizer

Sync CountDownLatch
1 -sync;Sync

+tryAcquireShared(arg: int): boolean
+tryReleaseShared(arg: int): boolean +CountDownLatch(count: int)
+await(): void

+countDown(): void

& 10-1

MEERTLAE i, CountDownLatch /&M AQS SEILH. I T MIERE, Re
K, SEbr BRI HEFFERS T AQS FIREALE state, iR IX BT AQS HIIRZE
ERF R

public CountDownLatch (int count) {
if (count < 0) throw new IllegalArgumentException("count < 0");
this.sync = new Sync(count);

}

Sync (int count) {
setState (count) ;

)
AR CountDownLatch HHIJLANEERTTi%, FENTRZUIAA AQS Rk
BLDIRERT o

1. void await() 7%

M2 T2 FH CountDownLatch % & [ await HiE )5, HATRESWIHZE, E3THEHM
M2 —REASRE . YIrELEEEH T CountDownLatch X %) countDown /7% )5
R A E 0 B s HARLFR A T UATZAEM interrupt (O J7VEHT 7 AT4AE,
HETLRFE R 2 InterruptedException 7, SRR [Al.

THE F7E await() 7775302 W T8 B AQS BTV .

//CountDownLatch®await () F ik
public void await() throws InterruptedException {
sync.acquireSharedInterruptibly (1) ;
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MEL EARE AT LAE B, await() 771EZFE sync A T AQS Y acquireSharedInterruptibly
ik, R RGN
//BQSIRIT S 3 FE IR B ST AP B 04 o7 %
public final void acquireSharedInterruptibly(int arg)
throws InterruptedException {
/ /e R B ARH T BT R ok R F
if (Thread.interrupted())
throw new InterruptedException();
[/ EAGIHHBELTEH0, HON AEA®, & MiEANAQSHIRT]FH
if (tryAcquireShared(arg) < 0)
doAcquireSharedInterruptibly (arg) ;
}

//synck FIAAQSHI 4 T
protected int tryAcquireShared(int acquires) {
return (getState() ==0) 2 1 : -1;
}

Han EARRD R AN, %07 1% A R 2R IR B RN R LA I, O B3RE B 2
HLE R acquireSharedInterruptibly 1 56 W 4 AT AR & 5 O i, &N =5,
A sync SEBLHY tryAcquireShared HiEE A LAPRESE GHEEE) 2B/N0, 2N
AT FER await() FTiEE IR, A AQS ) doAcquireSharedInterruptibly 77 % ik
YHTLFEIHZE. RAMTLLIES], X H tryAcquireShared /£33 1) arg ZE0 A HHE], HH
tryAcquireShared f) 77V AUAGE N TS E HFDIRESERAZN 0, FHFEA A CAS 1248
RAE 1o

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

HLEFE WA T CountDownLatch X R Z G, HETERESHIHZE, BRI THHE
Mz —RKRAEAZRE : JTALE A T CountDownLatch % % H countDown 75 V% )&,
W TR E Y 0 B, X IR 23R [A] true 5 ¥ E 1) timeout B (8] 2] T, [ AR TR [
false ; HAMZRFE WA 7 M ATLFE D interrupt O FiEH W T HAT&E, YWLESTHE
InterruptedException 5%, A5k [A.

public boolean await (long timeout, TimeUnit unit)
throws InterruptedException {
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return sync.tryAcquireSharedNanos(l, unit.toNanos (timeout)) ;

}

3. void countDown() 7%

LRERMAZITEE, THEESRERR, 285 i R EERE Y 0 U R B R A
await J7 3% 10 4 P ZE O LA, B WA A &AM THEIE T countDown() 7712 A& 40 4 if
AQS KT/

//CountDownLatch#countDown ( ) 7 &
public void countDown() {
/] Z&FsynciF AQSH 7 ik
sync.releaseShared (1) ;
}

B E RS A 41, CountDownLatch ) countDown () 77 ¥£Z+E sync 1 T AQS K
releaseShared 77¥%, Ja& MARIBWIT.

//BQS¥I 7T &
public final boolean releaseShared(int arg) {
/ /AR syncE It ryReleaseShared
if (tryReleaseShared(arg)) {
/ / BQSHFERR R Ty i
doReleaseShared() ;
return true;

}

return false;

}
N EARRS . releaseShared B 51 T sync LI AQS HY tryReleaseShared /572,
HARIT .

//sync#y7 ik
protected boolean tryReleaseShared(int releases) {
/I VEFR#ATCAS, HEB| BATERAZ RS TRCASHIT B (K& istate) MIHF LA Estate
for (;;) |
int c = getState();

/ /%o R B RTRASAEA N AAkia = (1)
if (c == 0)

return false;

/ /1 R CASiEiH R BRI (2)
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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 () ;
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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]
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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
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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
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}
if (taskFired)
task.run () ; //HITHES
} catch(InterruptedException e) {

}

}

PR SAEPATIERE il InterruptedException Z #MHIFw i, ME—RIWE LR 2
ER il b S i T 2% 0k, TR BA 71 R ) A AR PRAT BT S5 R 2 475 BR « BT LAZE TimerTask H
run J7VE N SR try-catch S5 MR FTRE 7%, AN EAERFE IR run J7VEZ S, H L
FSH Timer Ih#E, ] ScheduledThreadPoolExecutor [ schedule /& HLELUF (k. R
ScheduledThreadPoolExecutor H1 {1 —MES P F 8, HABES WA Zm.

public class TestScheduledThreadPoolExecutor ({

static ScheduledThreadPoolExecutor scheduledThreadPoolExecutor = new
ScheduledThreadPoolExecutor (1) ;

public static void main(String[] args) {

scheduledThreadPoolExecutor.schedule (new Runnable () {

@Override

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

Thread.sleep (1000) ;

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

}

throw new RuntimeException ("error ");
}, 500, TimeUnit.MICROSECONDS) ;
scheduledThreadPoolExecutor.schedule (new Runnable () {
@Override
public void run() {

for (int i =0;i<2;++1) {
System.out.println("---two Task---");

AU Rl A 2 SIS
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try {
Thread.sleep(1000) ;

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

}

}
}, 1000, TimeUnit.MICROSECONDS) ;

scheduledThreadPoolExecutor.shutdown () ;

—-—

BITE R .

]
heduledThreadPoolE ava Appiication] /Library/Java/javaVirtualMachines/jdk1.8.0_101.jdk/Cont

-~-one Task~--
---two Task---
---two Task---
---two Task---|
---two Task---
---two Task---
---two Task---
---two Task---
---two Task---
---two Task---
---two Task--~
---two Task---

Z Pt LA ScheduledThreadPoolExecutor ) HAAT 45 AN 52 i S o AR5 s, 2R
fE ScheduledThreadPoolExecutor § ] ScheduledFutureTask %5 1 catch & T 5%, {H R
LRFEMATSS B run F7VEW{E H catch i3k T w FFITENH £ 2 S Ee .

11.5.3 NG

ScheduledThreadPoolExecutor #& Jf /& 3 #& fit (7 H 14, HAREKThREa & EAR T
Timer. Timer /2 [ 7€ 12 &2 4 7 BLLLFEVH %%, {H2 ScheduledThreadPoolExecutor #& ] LA
MER, BrURZEEETRATRHE BB TR ZEBEAETLRIEHES, TULEHET
R A F E B A8 D RE IS RZ i R 5648 A Scheduled ThreadPool Executor.

AU Rl B A 2 SIS
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116 HNEESRERLH FHERNSHTHTRE

11.6.1 [EBMEIF=4

ARATIE IS — N E Y B R E demo SRUFR. HAENEH B RENZ R, LingA =
$H T8 App E‘sziﬂiﬁ%ﬁ—ﬁ\ﬁ% ID, A App (tbanF¥ App) H —~ appkey Ik
PRFUX AR o AT AR YE AN [E] ) appkey 1E AN B I RIX FRG, SHEM BB SR &7
HERZE, BNMEEF—NMHE ID MEEAFER. THE LW EFEAL, WTFAxR.

// (1) FFlappkeyiE M Bl 69 IR %
static Map<Integer, StrategyService> serviceMap = new HashMap<Integer,
StrategyService>();
static {
serviceMap.put (111, new StrategyOneService());
serviceMap.put (222, new StrategyTwoService());

public static void main(String[] args) {

// (2)key#appkey, value X &IDF A
Map<Integer, List<String>> appKeyMap = new HashMap<Integer, List<String>>();

// (3)%l#appkey=11183% %7 £
List<String> onelist = new ArrayList<>();
oneList.add("device idl");

appKeyMap.put (111, onelist);

// %l#appkey=222% &7 &

List<String> twolList = new ArrayList<>();
twolList.add ("device id2");

appKeyMap.put (222, twolList);

/] (4) RV &

List<Msg> msglList = new ArrayList<>();
Msg msg = new Msg();
msg.setDataId("abc");

msg.setBody ("hello") ;

msgList.add (msg) ;

// (5)AIER R HappKeyit F R B 64 Kokt 47432
appKeylItr = appKeyMap.keySet ().iterator():;

AU Rl Bl A 2 SIS
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while (appKeyItr.hasNext()) {
int appKey = appKeyltr.next():;
// X ZAkHFappkeyRIH TH9H &5 &
StrategyService strategyService = serviceMap.get (appKey) ;
if (null != strategyService) {
strategyService.sendMsg (msglList, appKeyMap.get (appKey)):;
lelse(
System.out.println(String.format ("appkey:%s, is not registerd

service", appKey)):;

RIS (1) 5 A [E R appkey vE M XF B2 4 2 S #G, appkey=111 Fl appkey=222 I} 4 5
JEM T StrategyOneService 1 Strategy TwoService & %5, ‘EAIT#SLZIL T StrategyService 11,
BAEREmT.

public interface StrategyService ({

public void sendMsg (List<Msg> msgList,List<String> deviceIdList);
}

public class StrategyOneService implements StrategyService {

@Override
public void sendMsg(List<Msg> msgList, List<String> deviceldList) ({
for (Msg msg : msgList) {
msg.setDatald("oneService " + msg.getDataId());
System.out.println(msg.getDataId() + " " + JSON.
toJSONString (deviceIdList));
}

}

public class StrategyTwoService implements StrategyService ({

@Override
public void sendMsg (List<Msg> msgList, List<String> deviceldList) {

for (Msg msg : msgList) {
msg.setDatald("TwoService " + msg.getDatald());

AR e R A i 2 2]
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System.out.println (msg.getDataId() + " " + JSON.
toJSONString (deviceIdList));
}
}

AN BX R — Datald, HHRME—FRIR—MHEE . AN RETEE RS 4
KW IMN—AER L T3R50t

HAD (20 ARG (3) =LA XT B appkey #ri B & 71K

A (4) BUEH Bk,

A (5) SEBUARYEAS R appkey {8 A [F) ) 34 S REAT T BRI -
AT LAY, AT fda 45 RO

TwoService abc ["device id2"]
oneService_abc ["device idl"]

{ERESKPREs R A2

TwoService abc ["device id2"]

oneService TwoService abc ["device idl"]

AT o XAMIFIE T RS R BEE R, ERWREFAKIZHE M sendMsg 77
R R ESE R Datald, BABITHERRAREENT .

11.6.2 QMO

3 B A S5 SR T DASNE, AR (5D SeHhAT T appkey=222 KR IZWH B IR, AE
B AT appkey=111 B iR 5%, Z BT LLJE & 1 ED B >R ) Datald /& oneService_TwoService T
AN #& oneService, & [F N 7E appkey=222 HI7H B MRk B HAZ 2 T 78 B & msg K Datald A
TwoService_abc, M J7 2% sendMsg 5 [ B H & /& 51 A A& 3 19, AT L5 2 appkey=111 ¥
i 5% 75 Vi F sendMsg 77 ¥ B msg B [ ) Datald &\ 48 48 i T TwoService abc, %R J5 7E
sendMsg 7772 PN #B & 7E € HIRT T ¥ I oneService #T4%, #J& Datald #iA5 Y T oneService

TwoService _abcs

AR 4 % [a) ] R R R ? S B 1% AR B Y 2 R [F 1Y appkey M i%EF B © B — 4
List<Msg>, XFEARPIRS R &EB5E S E R Datald TiASHEERW. B4 TEE

AR I i BRI I
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SRS (5) H AR AR .
serviceMap.get (appKey) . sendMsg (new ArrayList<Msg> (msglist), appKeyMap.
get (appKey) ) ;

W R AE B AR K IXVH B AT BB new — NE B ARG ST %, XFERIZATLL T IE?
HSLXiE R ATH, FEANMRE appkey FINEUKT 1, BATESE — /) appkey AR 55 K%
ArrayList 14)3& b% %5 HL T ) msgList &2 2 28 — /> appkey FIIRFZEHEH T. ML EARS
BRI SZERIS (5) FITHZ 1> appkey FHLHER T EH COHIHEESIER, aFEAE AR
B (5 T,

/ /X245 Mappkey & THIH B R
Iterator<Integer> appKeylItr = appKeyMap.keySet ().iterator();
Map<Integer,List<Msg>> appKeyMsgMap = new HashMap<Integer, List<Msg>>();

while (appKeyItr.hasNext ()) {
appKeyMsgMap.put (appKeyItr.next (), new ArrayList<>(msgList));

}

// (5) IR F 8 appKeyiE A R Bl 6 ek 4740 22
appKeylItr = appKeyMap.keySet () .iterator();
while (appKeyItr.hasNext()) {
int appKey = appKeyItr.next();
// X EZMHIappkeyR B E THIH 8.5 &
StrategyService strategyService = serviceMap.get (appKey) ;
if (null != strategyService) {
strategyService.sendMsqg (appKeyMsgMap.get (appKey), appKeyMap.

get (appKey) ) ;
}else(
System.out.println(String.format ("appkey:%s, is not registerd

service", appKey));:

}
un_EARRY B Se 4R B appkey B TH B 53R, SAETHN appKeyMsgMap. 2 JG7ERE(5)
BAK R B ARYE appkey HIREUH R FIVE B 513, IXFERZE A& T IE? {H2 4715
O BAT HEE LS R AR T, SRR T —FE,

A R ER R ? 4494 appkey i — M 1E B FIR, A RENFEHE SHELE
FIRBATRIE, EADEEZEABE, BaRE-MER, MELEEA appkey €1 — 4
HEFIRI T, FrA appkey FIE £ [ — /513, HEiE new ArrayList<>(msgList)

ASCHEAE R I i BRI 2T AL
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M5 FH? HSLHseg, FoN Msg A5 &5 FHZEAY, 1l new ArrayList<>(msgList) iX
FRERE S, A appkey TH EFIREZEXS FE—A Msg H151 H, BB T .

/] X RGN appkey & —ANE 85k

Iterator<Integer> appKeyltr = appKeyMap.keySet ().iterator();

Map<Integer, List<Msg>> appKeyMsgMap = new HashMap<Integer, List<Msg>>();
while (appKeyItr.hasNext()) {

[/ IRBAE RGBT R

List<Msg> tempList = new ArrayList<Msg>();
Iterator<Msg> itrMsg = msglist.iterator();
while (itrMsg.hasNext()) {

Msg tmpMsg = null;
try {

/ /£ A BeanUtils.cloneBean¥Msgst $ #4751k 2 )

tmpMsg = (Msg) BeanUtils.cloneBean (itrMsg.next());
} catch (Exception e) {

e.printStackTrace();

}
if (null != tmpMsg) {
tempList.add (tmpMsqg) ;

}
}
/] BA% & AT appkey ST AL oY 223 iR R 6K 8.5 &
appKeyMsgMap.put (appKeyItr.next (), tempList);
}

an _F ARG {5 A T A 28 BeanUtils.cloneBean [/~ & new ArrayList<>(msgList) 4 it 4
A appkey XN H)TH B SR, BHEEBITERWT.

TwoService_abc ["device id2"]
oneService abc ["device idl"]

Z Ui FRAS B R

11.6.3 NG

ATEE MR AR RS TR T HEERER S TIFE SIS ERTIR
i, SMFBHIEROGER ; BT HRBERESTRN, REH XA EEE
AR NMEENHIERBSE, 2FBFHANES BINE—/ME K TR R A= E—
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NG, RSB SIHMESEMANEETHET I, BT LUK R ZXt 5] F T R TR
il

11.7 BIREEMEE BN ERE S ZHEXHEATR

FEHETFRS, [E—ADNHFFHEOE L DL ECE LR & A F R
LRREMARYE L 55 R B B BAR R A AR, DAEAE B o) R 7 (AT € 6. T T fl e i S 45
RS E S CUE A A, DA R AT AT i E

11.7.1 fIEZKIEEEFTXKIER
T T8 378 3o 6 2 PR SR D ARS8 s LR PR 48 R o AT o s 0L 1 S, AR TS

public static void main(String[] args) {
/ /3T $ AR

Thread threadOne = new Thread(new Runnable () {

public void run() {
System.out.println ("HRAITHEE L") ;
try |

Thread.sleep (500);
} catch (InterruptedException e) {
e.printStackTrace () ;
}
throw new NullPointerException () ;
}
}) i
E &g %
Thread threadTwo = new Thread(new Runnable () {
public void run() {
System.out.println ("RANEHIAG L") ;
}
}) i

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

}
a0 ARG 4 G T £ 72 one FIZAR two, BT LW, fidiinT.



320 | JavaF kR =

RIFTRNGE
AR LR

Exception in thread "Thread-@" java.lang.NullPointerException
at com.zlx.thread. ThreadName$l. run(ThreadName . java:16)
at java,lang.Thread. run(Thread. java:745)

MIBATE R HN, Thread-0 #th T NPE 7%, M4 BERXA HERAETCIE A B 21T
FREHR AR B R . BRI T IXA™ Thread-0 Z2EARE, BITE—TOIEL
TR ARG .

public Thread(Runnable target) {

init (null, target, "Thread-" + nextThreadNum(), 0);
}
private void init (ThreadGroup g, Runnable target, String name,
long stackSize) {
init (g, target, name, stackSize, null);

HIX A A, MR HAEEEELELHRN T EAUELRE, KBS MHH
"Thread-" + nextThreadNum() 7E AZEFEITERIN L HR, H A+ nextThreadNum FIRAZ U .

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

}

i It 7T %0, threadInitNumber S static 2% &, nextThreadNum 2 static 75 7%, Ff UL 4%
PR 5N HME— I B REEK. XEHTWREZEFE#EY threadInitNumber,
Wl R AT I —E — 5 N E, MXBEREAR &M, BB S0
synchronized #E1T [R5 .

H—NARGTE B SR MER A B AR, BRI H 50054
REGFH, B WIRIRABE AR — MR I T H . EESREn .

static final String THREAD SAVE ORDER = "THREAD SAVE ORDER";
static final String THREAD_ SAVE ADDR = "THREAD SAVE ADDR";

public static void main(String[] args) {
/] FTHAEER
Thread threadOne = new Thread(new Runnable () {
public void run() {
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System.out.println ("fRAITHEE L") ;
throw new NullPointerException();

}
}, THREAD SAVE ORDER) ;
/] RGAER
Thread threadTwo = new Thread(new Runnable() {
public void run() {
System.out.println ("RAMK G HLEEGZAR") ;

}
}, THREAD SAVE ADDR);

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

}
N EARISTE QIR LRRE N SR 2R IR IR T — > 5 B AR S BA R A 8K, 1s47 RS,
HEE RN

i Threadh [Java ion) /Library/Java/, jdk1.8.0_101.jdk/C /bin/java (20172 12
REFTRPHLE
I I BV ERRE
Exception in thread "THREAD_SAVE_ORDER" java,lang,NullPointerException
at com.zlx.thread. ThreadName2$1. run(ThreadName?2. java:13)
at java.lang.Thread.run(Thread. java:745)

MIBAT S5 R AT LUE AL B2 (RAFIT BB Y 7 NPE 5%, — & 7wl i LA 3 i) B
e

11.7.2 PIELRENNOEREELREMRAMR
(R, T T 6 28 PR DR U ) A A e A 44 A T e s o A, AR BT

static ThreadPoolExecutor executorOne = new ThreadPoolExecutor (5, 5, 1,
TimeUnit.MINUTES, new LinkedBlockingQueue<>());

static ThreadPoolExecutor executorTwo = new ThreadPoolExecutor (5, 5, 1,
TimeUnit.MINUTES, new LinkedBlockingQueue<>());

public static void main(String[] args) {
VL L Bk T2

executorOne.execute (new Runnable() ({
public void run() {
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System.out.println ("3 PFEELAE");
throw new NullPointerException();

1)
[/ BARALIL R Pk KA
executorTwo.execute (new Runnable() {

public void run() {
System.out.println (" B4R b S K& ;

1)

’

executorOne.shutdown ()
executorTwo.shutdown () ;

}
BT, s RWT.

{Java App ] /Library/Javay. i 1.8.0_101.jok/Con java 201712 H16H 1

T
ERpFEERE
Exception in thread "pool-1-thread-1" java.lang Poi

at com.zlx.thread. ThreadPool$1. run(ThreadPool . java:18)
at java.util.concurrent.ThreadPoolExecutor. runWorker(ThreadPoolExecutor. jova:1142)
at java.util.concurrent.ThreadPool Executor$Worker. run(ThreadPoolExecutor. java:617)

at jova,lang.Thread.run(Thread. java;745)
AASNEA SRR

FRE, FAVFERFIE RN ER LR E TXANRE, BLARAITEFIXA pool-
1-thread-1 2 ISR ). FHszix B A H T L2 ER N B ThreadFactory, B FH L& FELEIE K
T

public ThreadPoolExecutor (int corePoolSize,
int maximumPoolSize,
long keepAliveTime,
TimeUnit unit,
BlockingQueue<Runnable> workQueue) {
this (corePoolSize, maximumPoolSize, keepAliveTime, unit, workQueue,
Executors.defaultThreadFactory (), defaultHandler);

public static ThreadFactory defaultThreadFactory() {
return new DefaultThreadFactory();
}

static class DefaultThreadFactory implements ThreadFactory {
/(1)
private static final AtomicInteger poolNumber = new AtomicInteger (1l);
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private final ThreadGroup group;

/7(2)

private final AtomicInteger threadNumber = new AtomicInteger(1l);
[7(3)

private final String namePrefix;

DefaultThreadFactory () {
SecurityManager s = System.getSecurityManager();
group = (s != null) ? s.getThreadGroup() :
Thread.currentThread () .getThreadGroup () ;
namePrefix = "pool-" +
poolNumber.getAndIncrement () +
"-thread-";
}

public Thread newThread(Runnable r) {
// (4)
Thread t = new Thread(group, r,
namePrefix + threadNumber.getAndIncrement (),

0)7
if (t.isDaemon())
t.setDaemon (false) ;
if (t.getPriority() != Thread.NORM PRIORITY)
t.setPriority(Thread.NORM PRIORITY);

return t;

}

A (1) F ) poolNumber /2 static IR FAF &, HRICFKUMEELNHFS, ER
NARFRAN, LRIt —1, ntlEE - M EELNLEmME SN, BIEE
AL TR TR RS N 2, FITLL pool-1-thread-1 ELTHI ) pool-1 H i 1 52X ME.

A5 (2) F# threadNumber &R FEMME B ), BN LFEMAE 2R ERIDFKIZLE
MW FERI% S, FTLA pool-1-thread-1 B[ thread-1 1/ 1 Bi/EIXME.

RHY (3) H ) namePrefix & LR RFEAFRIETS, BN E N pool.

G (4) B k6] 28 & 2, 27 K % 2 fff H namePrefix + threadNumber.
getAndIncrement() HHHZ .

I FRATT%03E , R 75 % DefaultThreadFactory fIACAS H (1) namePrefix BTG5 T F 1,
Bl 24 75 B G 2R AR M i A N 5500 55 A 55 1) namePrefix ZFRHFTLL T, AT,
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/] mEEARI]

static class NamedThreadFactory implements ThreadFactory {
private static final AtomicInteger poolNumber = new AtomicInteger(l):;
private final ThreadGroup group;
private final AtomicInteger threadNumber = new AtomicInteger (1) ;
private final String namePrefix;

NamedThreadFactory (String name) {

SecurityManager s = System.getSecurityManager () ;

group = (s != null) ? s.getThreadGroup() : Thread.currentThread().
getThreadGroup () ;
if (null == name || name.isEmpty()) {
name = "pool";
}
namePrefix = name + "-" + poolNumber.getAndIncrement () + "-thread-";

public Thread newThread (Runnable r) {
Thread t = new Thread(group, r, namePrefix + threadNumber.

getAndIncrement (), 0);
if (t.isDaemon())
t.setDaemon (false);
if (t.getPriority() != Thread.NORM PRIORITY)
t.setPriority(Thread.NORM PRIORITY) ;
return t;

}
ollf 2l /(I

static ThreadPoolExecutor executorOne = new ThreadPoolExecutor (5, 5, 1,

TimeUnit .MINUTES,

new LinkedBlockingQueue<>(), new NamedThreadFactory ("ASYN-ACCEPT-POOL")) ;
static ThreadPoolExecutor executorTwo = new ThreadPoolExecutor(5, 5, 1,

TimeUnit .MINUTES,
new LinkedBlockingQueue<>(), new NamedThreadFactory ("ASYN-PROCESS-POOL")) ;

PATE R
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s ] Aibeary/d 1.8.0_101 jaw/C (201771213166 F47.09:25)

k!iﬁpﬁﬂ!ﬁa&cem ion in thread “ASYN-ACCEPT-POOL-1-thread-1"
Jjava.long.NullPointerException

at com.zlx.thread. ThreadPool2$1. run(ThreodPool 2., java:59)

at java.util.concurrent,ThreadPoolExecutor. runWorker(ThreadPoolExecutor, java:1142)

at jave.util.concurrent. ThreadPoolExecutor$Worker. run(ThreadPoolExecutor, java:617)

at java,lang. Threod. run(Thread, java; 745)
RS AL 950 R R

M ASYN-ACCEPT-POOL-1-thread-1 Ht AT LAKIIE, X2 H P ERLREBIYH R
"o

11.7.3 I©\NGE

A AL & B R GT AR T ORI AR AR B AR 4 T 4 ] REHE T R RIT,
WE BRI AT AR T R AR M A Bk R BOA A AR IR i, LR AN g AR b
ARRCMEEI R, A5h, E run J7IEAERT try-catch Bk, BERKEREFEILE] run TTIRZ 5,
FIRFTED H B R — e k.

11.8 (FREZELHNEATYERE RIS EA
shutdown <] Z&k 2 ith

EHEFETATETRENENEN, 2% SRR, R ELEE N
RN A shutdown K PHZRFENM, W& S EERFEM FIR— BEABRAL. T 1 i 18 5 g1
TR B 1% A

11.8.1 [EEEM

T A A M T B 0 SR AN R AR R b G R Y shutdown J7 5% A 2R FE I, D) 244k
FEW B A ESPAT S EH HFLBEOE B G, TVM IATFE.

public class TestShutDown {

static void asynExecuteOne () {
ExecutorService executor = Executors.newSingleThreadExecutor();
executor.execute (new Runnable() {
public void run() {
System.out.println("--async execute one ---");

}
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static void asynExecuteTwo () {
ExecutorService executor = Executors.newSingleThreadExecutor () ;
executor.execute (new Runnable() {
public void run() {

System.out.println("--async execute two —---");

public static void main(String[] args) {

/7 (1) A% A7

System.out.println("---sync execute---");
//(2) FF #AF74AFone

asynExecuteOne () ;

/7 (3) F+F PATHAF two

asynExecuteTwo () ;

/7 (4) PITTE
System.out.println("---execute over---");

FEQN BRI ELAR RE, HARSHIT TR (D, REPITHHE 2) MR8 (3D,
A (2) AR (3) fERLEM A — MERREIT 7 P8R, BATPE S ELESHE (2
ARG (3) PATELFEM B ES EEAN IVM BB, ERIUTE R TR,

L
TestShutDown [Java Application] /Library/Java/JavaVirtualMachines/jdk1.8.0_101.jdk/Contents/Home/bin/java (201}
|---sync execute---
--async execute one ---
---execute over---
--async execute two ---

A ERTHEE IVM I REE R F IR H, 7E Mac LT ps -eaflgrep java fi & J5 K I
Java HRRICAFTE, XM ABHRIE? BRI (2) AR (3), 78777k B masiniEHH &
FEHL A shutdown J7iEHIAEE .

static void asynExecuteOne () {
ExecutorService executor = Executors.newSingleThreadExecutor () ;
executor.execute (new Runnable() {
public void run() {
System.out.println("--async execute one ---");
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)2

executor.shutdown () ;

}

static void asynExecuteTwo () {
ExecutorService executor = Executors.newSingleThreadExecutor () ;
executor.execute (new Runnable() {
public void run() {
System.out.println ("--async execute two ---");

}
}):

executor.shutdown () ;

}

BRPATRIE RS KL IVM &R T, £ ps -eaflgrep java i S EH, KU Java
HRECAENFET, XU RAEA 7L shutdown V%G, SFEMAE ST EE,
AR BHIE A =R

11.8.2 @O

THEAMRWI? REFEFIEICAEEMRE I FIPLBESH P 4&E, JVM R
A2 AT A 7 R, TR FEI BRI BT ThreadFactory Gl FIZLAERE M 7 472 .

static class DefaultThreadFactory implements ThreadFactory {

public Thread newThread (Runnable r) {
Thread t = new Thread(group, r,
namePrefix + threadNumber.getAndIncrement (),
0);
if (t.isDaemon())
t.setDaemon (false) ;

if (t.getPriority() != Thread.NORM PRIORITY)
t.setPriority(Thread.NORM PRIORITY) ;
return t;

}

i FACHS AT &0, ZRFE b ER A H ThreadFactory S I ER 2 P 4 FE. M2 B
IR DRI R — EAER, WREEEEZNSEE, B4R B A~ LE—EF
£ . 1 shutdown 7772 HI1E Bt B L iX % O R FE L 0L, TR 8E T shutdown ) FEEARS.
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public void shutdown () {
final ReentrantLock mainLock = this.mainLock;

mainLock.lock() ;
try {

/ /% B EAZ IR A A SHUTDOWN
advanceRunState (SHUTDOWN) ;
/ /P BT A H R AR AR
interruptIdleWorkers () ;

} finally {
mainLock.unlock () ;

}
X B 7E shutdown 777 B B B T LR AR N SHUTDOWN, #HH KRBT AME
Worker %5 HZ6FE (BHZEF AT take() HIERILFE) MR iR . A FHREE LML
2 Worker EHRARZE T HWirE, REEHSBH.

final void runWorker (Worker w) {

try f

while (task != null || (task = getTask()) != null) ({
}
} finally {

}

private Runnable getTask () {
boolean timedOut = false;

for (;:) {
// (1)
if (rs >= SHUTDOWN && (rs >= STOP || workQueue.isEmpty())) {

decrementWorkerCount () ;

return null;

try |
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/7/(2)

Runnable r = timed ?
workQueue.poll (keepAliveTime, TimeUnit.NANOSECONDS) :
workQueue. take() ;

if (r != null)
return r;

timedOut = true;

} catch (InterruptedException retry) {
timedOut = false;
}
}
}

i BRI, FEIERER T RN BEEEES, W ITELEHEERNRE 2
S5 N AR RS B SR —ME 55 X B 40 SR R F 42 A2 ) shutdown iy 4 (shutdown
2T E TAELTE), WA (2) &3 H InterruptedException 7 7 iR [|], 1 iX
MR ERERRR T, FrUARSEHATRES (1), MIAT shutdown BB T LR FIRE N
SHUTDOWN, Fff LA getTask 77¥EiR [E T null, [ ranWorker 777238 HIFEIR, 1% TAE£FE
LR T .

11.8.3 NG

AFEE — A R L RE R P PUTE S MR BN A T A e &2 i E i R A
H shutdown J57{%, WM& SBARMNLERE -EASHRER, HFEIEGE ST TERE
BRI R K . BT LA B TR R &R it G — AN ESIC A shutdown 777K«

11.9 %EM{EH FutureTask M EE T ENEE

LR 8 F FutureTask B 40 446 44 5 0% 1% B A DiscardPolicy F DiscardOldestPolicy,
H HAEWAELRIE S/ Future SR LA T TBZ get 777k, WA FHLES —EHHEE.
11.9.1 [EEEMR

N S — 1 R R R )
public class FutureTest |

/] (1) BAREENEAZ, BRI TEMHL
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private final static ThreadPoolExecutor executorService = new
ThreadPoolExecutor (1, 1, 1L, TimeUnit.MINUTES,
new ArrayBlockingQueue<Runnable> (1), new ThreadPoolExecutor.

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

// (2) #&AtESone

Future futureOne = executorService.submit (new Runnable () {
@0Override
public void run() {

System.out.println ("start runable one");
try |
Thread.sleep (5000) ;
} catch (InterruptedException e) {
e.printStackTrace() ;

});

//(3) FHetEStwo
Future futureTwo = executorService.submit (new Runnable () {
@Override
public void run() {
System.out.println ("start runable two");

}):

// (4) FmiESthree
Future futureThree=null;
try {
futureThree = executorService.submit (new Runnable () {
@Override
public void run() {
System.out.println("start runable three");

1)
} catch (Exception e) {
System.out.println(e.getLocalizedMessage()) ;
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System.out.println("task one " + futureOne.get());//(5)FFESHonetsT 75

System.out.println("task two " + futureTwo.get ());// (6)FFEEtwotsT 7

System.out.println("task three " + (futureThree==null?null:futureThree.
get())):// (1) FFESthreeiT T

executorService.shutdown () ;// (8) &M &42n, LK H | P AIESPAT R
}

5ROy

FutureTest [Java Application] /Library/Java/JavaVirtuaiMachines/jdk1.8.0_ 101 jdk/Contents/Home/dinviava (201 T8 125 126 F411:00:82)
start runable one

task one null

start runable two

task two null

RAG (1) BT — N BAIEM—NAFITENEC 1| LR, H B 24 SR eg %
A DiscardPolicy

g (2) FRLBMRERZT —/MESH one, H HEXANMELZ 2 HME—HLERIAT, £
- FEFT N start runable one J5 £ PH 2% 4R FE Ss.

RIS (3) AL T —MES two, XBHMESES two TABLZEBNF,

KA (4) [AILRFRMIR AT S three, T BAFI 2 Bl DA i 4E 48 56 B 25 AT 55 three.
MPATEERE, FEAESS one FHEERT 5s N, FELFEPATH] TS (5) FHERHES one BT
SEEE, 4ES one PATTEEEARIG (5) iBE, FLFEITENH task one null. {£55 one 4T
T8 LR AR A i — 202 = £ DA S B AT 55 two FFHAT, LAt start runable two,
WIERE (6) R[El, XBHEFLFEHRH task two nulle SRFEHATIRAG (7) FEFF{ESS three
PATEE. NBATERE, K3 (7)) S—BEHEMARE, FHEB~E. mREeE
45 SR B 45 20N DiscardOldestPolicy, MEAFER —AMES M) get TiE—HIHZE, RZIAE
FEAESs two B FHZE. (H 2 SRATHE 246 FE R % B N B AbortPolicy & IEH R [E], F H
ST 4R.

start runable one

Task java.util.concurrent.FutureTask@135fbaad rejected from java.util.concurrent.Thr
eadPoolExecutor@45eel2a7 [Running, pool size = 1, active threads = 1, queued tasks =
1, completed tasks = 0]

task one null
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start runable two
task two null
task three null

11.9.2 [EIESHF
FAMTIXA I, BB submit FIEEL T4, submit FIERATET .

public Future<?> submit (Runnable task) {

// (1) ¥£4Runnable# Futurestf

RunnableFuture<Void> ftask = newTaskFor (task, null);
execute (ftask) ;

//(6) & EIFuturest £

return ftask;

protected <T> RunnableFuture<T> newTaskFor (Runnable runnable, T value) {
return new FutureTask<T> (runnable, value);

public void execute (Runnable command) {
//(2) I RERRAH) TS EAZHN FIG I LEAL
int ¢ = ctl.get();
if (workerCountOf (c) < corePoolSize) {
if (addWorker (command, true))
return;
c = ctl.get();
}
// (3) 4o R HBATEAR/N K O 2235 308 ZARH N de SN AT
if (isRunning(c) && workQueue.offer (command)) ({
int recheck = ctl.get();
if (! isRunning(recheck) && remove (command))
reject (command) ;
else if (workerCountOf (recheck) == 0)
addWorker (null, false);
}
[/ (4) 2RI LEEA
else if (!addWorker (command, false))
reject (command) ; // (5) #3§ %k M ] 3 JF) 4 28, 5 g
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7L EARRS A, ARHS (1) %% 4fi Runnable & FutureTask X %, #R 5 18 FH 48 72 b 19
execute J7v%.

RS (20 FIWT A R E TR BN T 0 SR AR BB 48 Ab LR
ARBS (3D HIMTan R AT LR M O L B ORFRE BT S NS .

RAG (4) ZulUBig A F 4R . %Mﬁlﬂﬁﬁﬁﬁ% (5), BMEZEMEAFLELHE. K
i (5) AT RARIELESNS, WX HEWTTLIE W, 55 AR AT 16 44 SR 0 .

FrUAZ R R Emp b B E, RTBEENG (5 MPHELTLrIEm, X8k
F T4 5% DiscardPolicy FIALHT .

public static class DiscardPolicy implements RejectedExecutionHandler {
public DiscardPolicy() { }
public void rejectedExecution (Runnable r, ThreadPoolExecutor e) {
}

}

16 46 S & 1) rejectedExecution J7 kAT 4 &R &M, A% (4) A submit J5 £ iR [B]— 4
Future ¥f % . X HEAHBEREIKEH, Future A IRASH, Future FERASHEE LT .

private static final int NEW =
private static final int COMPLETING
private static final int NORMAL
private static final int EXCEPTIONAL
private static final int CANCELLED
private static final int INTERRUPTING =
private static final int INTERRUPTED

AR (1) ff B newTaskFor 75 ¥ % Runnable 1 45 %% #: & FutureTask, i 7£
FutureTask (14438 e85 B 1% & PR B Z NEW.

’

’

I

Il
s W NP O
Se N Ne Ne M

Il

public FutureTask (Runnable runnable, V result) {
this.callable = Executors.callable (runnable, result);
this.state = NEW; // ensure visibility of callable

}

Jit LAfdE ] DiscardPolicy SEB& #2285 R [B] T —AMIRZA N NEW (¥ Future X R B4k
IV 2 T 4 Future (RS get J7 ik Future A H 2R A &g [, AR5 2
% | FutureTask B get () J7iEA.
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public V get() throws InterruptedException, ExecutionException {
int s = state;
// %K E<=COMPLETINGH & %% 1%, TN M reportid s
if (s <= COMPLETING)
s = awaitDone (false, OL);
return report (s);

}

private V report (int s) throws ExecutionException {
Object x = outcome;
/ /3K 245 A NORMALEF 14 @)
if (s == NORMAL)
return (V)x;
/ /R K T4 FCANCELLEDR 3 th 54
if (s >= CANCELLED)
throw new CancellationException();
throw new ExecutionException ((Throwable)x) ;

5k /& B, 24 Future [)IR 2 >COMPLETING F i A get ik A4 &R [8], 1 B &
DiscardPolicy 5 W& 7E 48 4 0 2 i F 1% A W B 1% Future IR, J5 T W KA H AL AT
DLk B 1% Future FIRZS, P LA Future KRS — H 2 NEW, FFUl—EALIRE. [FHE,
DiscardOldestPolicy It 77 7EIX A 1 M) #, B & BT 55 4t v UK I ¥ W BT IR AT 5 5%
M. Future FRES

A4 ERINT AbortPolicy IS Ay ¥ in] fIWE 2 FLSE7E 44T AbortPolicy SEH&HT, {CHG
(5) 2> H#ZEM H RejectedExecutionException 57 ¥, & submit 77 7% I 1% A IR [F] Future
X4, IXEf{E futureThree /& null.

Bt LA 24 f# F Future B, R & F 35 88 B B (A) (0 get ik, XEEBRIMEAEF T
DiscardPolicy H £ KBS A E T — EHEFE, @K EE TS 83 E . R IEEEHA
W SHU) get 775N AT LLEL S DiscardPolicy B4 5, FEIAT SRIE I ¥ B i% Future KR
A KT COMPLETING Bi#]. {HRERANIEF FutureTask IREEHIT71%, KM A A cancel /5
2 public (1), I H W] L% & FutureTask R KT COMPLETING, U 5 5 45 4 55 0% 1
BRI T.

public class MyRejectedExecutionHandler implements RejectedExecutionHandler{

@Override
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public void rejectedExecution (Runnable runable, ThreadPoolExecutor e) {
if (!e.isShutdown()) {
if (null != runable && runable instanceof FutureTask) {
((FutureTask) runable) .cancel (true);

}

XA KBRS, BT 7E cancel FIMES EiAA get) HiESME R, FrUMREE (D
B try-catch HUfIRRH, BUILHARE (7)) BECHIFRTIR.

try{
System.out.println("task three " + (futureThree==null?null:futureThree.

get())):// (6)F#HtESHthree
}catch (Exception e) {
System.out.println(e.getLocalizedMessage()) ;

}
PATHERA

<terminated> FutureTest [Java Application] /Library/Java/JavaVirtualMachines/jdk1 8.0 101 jdk/Contents/Home/bin/java (2017 125 13H £ 498:47:30)
start runable one

task one null

start runable two

task two null

null|

YARXMHELIEEEREZ T — R ERHREE. RFERE, ES5IELKRIENIZE
FutureTask AIRZ A NORMAL, {H /21X 7 % 8 5 FutureTask /71%, [KI4 FutureTask J7%
BRMEOLRIKE.

11.9.3 NG

AT BB T LT P FutureTask i, 243544 58 1% 4 DiscardPolicy 1
DiscardOldestPolicy i, 7E#7$H 248 /11F %5 1 FutureTask X % L get() LS SEOHH 4
FE—HEFHZE, FrUMEH I RPREME BN S8 get 771%: DUk 6 &2 — B ZE

AR M 3k R A i 2 )
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11.10 {EF ThreadlLocal A YA e EH A EF T

RS O 2 T ThreadLocal R HE, A7 %E & /4 # H ThreadLocal & F A
FMIRIE R, 45 H {8 H ThreadLocal 5 N 77 M 19 %451 .

11.10.1 AR HIATFTRE

7E LR B AT T, ThreadLocal R & — AT R, BAAFHREENZSLEMN
threadLocals A% & . threadLocals /& — > ThreadLocalMap 28 {148 & , iZ 2R A 4n & 11-10 Fras o

WeakReference<ThreadLocal<?>>
ThreadLocalMap [IS
-table: Entry(]
-size: int Entry
-threshold: int #value: Object
-set(key: ThreadLocal<?>, value: Object): void +Entry(k: ThreadLocal<?>, v: Object)
-getEntry(key: ThreadLocal<?>): Entry

®11-10

B P 11-10 AT %1, ThreadLocalMap W # & — 4> Entry %t 41, Entry 4% /&K H
WeakReference, Entry P8 value F R A7 0@ ik ThreadLocal [ set 75 5 4% 1% 1 {E, 4
ThreadLocal X G4 S 7 B E|WRE T W ? F & Entry FIHIE K%L .

Entry (ThreadLocal<?> k, Object v) {
super (k) ;

value = v;

}
public WeakReference (T referent) ({
super (referent) ;
}
Reference (T referent) {

this (referent, null);

}

Reference (T referent, ReferenceQueue<? super T> queue) {

ALAEAR I A i 2 )
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this.referent = referent;
this.queue = (queue == null) ? ReferenceQueue.NULL : queue;

k # % i3 45 WeakReference [ 14 i& o5 %, 1 5 /& 1% ThreadLocalMap & [l ] key A
ThreadLocal 3 %1555 FH, B ARkt referent 285 5| Bl T ThreadLocal X %, value JyE A&
I ThreadLocal [ set J7 V&A% 38 1O 1H -

4 —2FE A H ThreadLocal K set 77k B ER, HATZFIEH ThreadLocalMap B
M — 03, XAE3 I key N ThreadLocal 15551 F, value WA B HIME. R
YHTLLFE— B AF/E B A A ThreadLocal [] remove J57%, J HIX i fig 78 HoAth th 773845 %
ThreadLocal #15| FH, | 24872 #2 1) ThreadLocalMap 78 & B [ & /7 7£ %} ThreadLocal 7% &
151 FFIRT value R EIGIH, ENRASWRERA, Xiteis N 7M.

% 81X /> ThreadLocal 2% & & A H AR 584K ¥, T U AT LECHFENEN, BT
2 #) ThreadLocalMap 5 [ [ key #2 55 K #t, BT BL 24 i 2k #2 (1) ThreadLocalMap HL [f (1)
ThreadLocal 28 & 155 5| Fl & 7E ge MR R, (ERX R value iT 2 2538 il N AR
JNIX B ThreadLocalMap B Ht £ F7E key A null {H /2 value AN24 null [#) entry T,

H.S27F ThreadLocal [ set. get Fl remove 7775 BT AT PAK — L8 I ATL XS IX &£ key A null
1) entry AT, HEXUFEHEAR LA KA. TIHIE E U T ThreadLocalMap ]
remove 75 vk FR H)E BT AL .

private void remove (ThreadLocal<?> key) {

// (1) F S i Threadlocal R ¥ AT E M tabledtia R, MM RB RS
Entry[] tab = table;

int len = tab.length;

int i = key.threadLocalHashCode & (len-1);

//(2)iX 24% R VESR A B b beik ALK AUG, B tablediél

for (Entry e = tabl[il];

e != null;

e = tab[i = nextIndex (i, len)]) {

/7 (3) &3

if (e.get() == key) {
// (4) &%) M8 AWeakReference#cleard ik iF M ThreadLocal ) §55] Al
e.clear();

//(5) #FEkeyHnull# L&
expungeStaleEntry (i) ;
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return;

RBY (4) AT Entry B clear J77%, SEFR1AH /22 WeakReference [ clear 7712,
1E & %45 ThreadLocal [11555] F

WS (6) X} value BI5| I, FiX B 247722 B M 8 2480 ThreadLocal XT % )
= RMERE T .

private int expungeStaleEntry(int staleSlot) {
Entry([] tab = table;
int len = tab.length;

/7 (6) HApstvaluety il A
tab[staleSlot].value = null;
tab[staleSlot] = null;

g8ize——;

Entry e;
int i;
for (i = nextIndex(staleSlot, len);
(e = tab[i]) != null;
i = nextIndex (i, len)) {
ThreadLocal<?> k = e.get ()

//(7)4eRkeyAnull, W HAtstvaluet 3] A
if (k == null) {
e.value = null;
tab[i] = null;
size--;
} else {
int h = k.threadLocalHashCode & (len - 1);
if (h != 1) {

tab[i] = null;
while (tab[h] != null)

h = nextIndex(h, len);
tab[h] = e;
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return 1i;

}
RIS (7)) MEFTTTR TR FEEE table $4H B2 T A key 4 null i HAh T &,
BNEE. fEFOR M %KM ZB T table EA null Moo . FrLUX B AE null UK H
K Entry BT key N null FIJt R A SHIEH.

/2 45 : ThreadLocalMap ] Entry # ] key f#f FH & /& %f ThreadLocal % % [ §5 3l
M, XEEBRANFIFETEZ - L, By RL0m5H, BIE A 7 & F 5t
ThreadLocal *f % 15| A, ThreadLocalMap H ff] ThreadLocal XF ik & A~ & 4 [|l Uk, 1M 4n
2555 W ThreadLocal 5] F & &4 [BIUSCH I . (E R XS MK value I 2 ANBEME R, iX
i {% ThreadLocalMap B Tf #t & 77 7£ key 4 null {H 2 value /A 4 null # entry i, £ %R
ThreadLocalMap $2fit T set. get Fl remove J577%, A] LAFE — L& H1 T X 1X L& Entry TEATTE HE,
HR2XEANLEE, WARBREBWIT, FUE-LELTEREKENFR, FIE
1 I 5E e J5 S B 1R B remove 77157 2 g 1 P9 AU 1) RRLER) 38

11.10.2 7FEZ PR H{ER ThreadLocal S A TE T iF
TH4eE — MELFRM 5 ThreadLocal fI%51F

public class ThreadPoolTest {

static class LocalVariable {
private Long[] a = new Long[1024*1024];
}

V)
final static ThreadPoolExecutor poolExecutor = new ThreadPoolExecutor (5, 5, 1,
TimeUnit.MINUTES,
new LinkedBlockingQueue<>());
L1 (2)
final static ThreadLocal<LocalVariable> localVariable = new
ThreadLocal<LocalVariable>();

public static void main(String[] args) throws InterruptedException {
Ve (8)
for (it 1 = 0; 31 € 505 ++i) {
poolExecutor.execute (new Runnable () {
public void run() {
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/7] (4)
localVariable.set (new LocalVariable());

[T (8)
System.out.println("use local varaible");
//localVariable.remove () ;

1)

Thread.sleep(1000) ;
}
// (6)
System.out.println("pool execute over");

)
KRG (1) BT —MELERRRER R RLTREEHL N 5 MZAEh.

RS (2) 3 T — ThreadLocal 12 &, 2B ZS#A LocalVariable, LocalVariable
W& & —A Long %4 .

RS (3) L2 BB 50 MES .

REG (4) % B YRTEFEM localVariable Z8 &, 5t & 1T new B LocalVariable 48 & il
N YHTZFER threadLocals ZZ & H .

BT %A 8 &2 A shutdown B# shutdownNow J57%, FTLALRFEM: B A 48
BAZEH, ##MmIVM #REBASEE.

BATRRY, f¥F jeonsole Ms = HE 7ML, W 11-11 Fi7R.

r R R

200 Mb

150 Mb

100 Mb

50 Mb /\/\/'

0.0 Mb i
11:11 11:12
11-11
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SR J5 %35 localVariable.remove() 718, FHiZIT, WEMENERL, WE 11-12 Fix.

HEPI TR R
40 Mb

30 Mb

20 Mb

10 Mb

0.0 Mb « 0
11:07 11:08

B11-12

MIBITEER— (B 11-11) 750, MFLRAAFIRIRE, #8858 7T XK 77MB N 1%,
BATER = (B 11-12) B EH T KM 25MB W17, HIETTaETRE—MEET NG
MR, R AT EE R A

RIS TSR, 75 B ZFE R local Variable 28 & Ji5 7% A ¥ F] localVariable.remove()
Tk, X SELREM BT 5 MEOLFER threadLocals 4% & BT /) new LocalVariable() £
PlEAHRER . BALEBREMESPATET, ERABEMENK S N LB —BEFE
HE VM RGP0 X HEERERZ, BT localVariable # A B4 T static X8, B
SRTELRFERY ThreadLocalMap HLH %t localVariable #£47 T 5951 Ff, {H/Z localVariable IS4 #
E. 5 RS TSR, HT4FETERE local Variable 28 & J5 X B A T local Variable.
remove() J7VEHAT TIEH, FrUASTE N AR A .

Mgt NRALEMBERKE T ThreadLocal B &, N—EE 2B ANEMH, FNL
TR B I AZ 0L R —BEAER, WRANERE, RFEMMZOLFER threadLocals 28 &
42— H A ThreadLocal &5 .

11.10.3 7E Tomcat B Servlet H{# A ThreadLocal & A 7FiitiFH
EYE— Servlet AT,

public class HelloWorldExample extends HttpServlet ({
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private static final long serialVersionUID = 1L;

static class LocalVariable {
private Long[] a = new Long[1024 * 1024 * 100];

// (1)
final static ThreadLocal<LocalVariable> localVariable = new
ThreadLocal<LocalVariable> () ;

@Override
public void doGet (HttpServletRequest request, HttpServletResponse response)
throws IOException, ServletException {
' (2)
localVariable.set (new LocalVariable());

response.setContentType ("text/html") ;
PrintWriter out = response.getWriter();

out.println ("<html>");
out.println ("<head>");

out.println ("<title>" + "title" + "</title>");
out.println ("</head>") ;

out.println("<body bgcolor=\"white\">");

/4 (8)

out.println(this.toString()):;

//(4)
out.println(Thread.currentThread() .toString()) ;

out.println ("</body>") ;
out.println ("</html>");

A (1) BUEE— local Variable % %t .

AHG (2D 7E Servlet [f] doGet 772N % & localVariable {8
AAS (3) FTENZHT Servlet [SEH.

RIG (4) FTEDHRTLRE.

1B Tomeat f] conf T sever.xml L B 41T .
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<Executor name="tomcatThreadPool" namePrefix="catalina-exec-"
maxThreads="10" minSpareThreads="5"/>

<Connector executor="tomcatThreadPool" port="8080" protocol="HTTP/1.1"
connectionTimeout="20000"
redirectPort="8443" />

XHEWE T Tomcat [ AL L FEM B KERFEECN 10, /ANEFEH N S. HAXNE
R R TH 4 FHEIWE 2 F-ATE T Tomeat FIZS 8454, E 11-13 i

B®11-13

Tomcat H1[#] Connector ZH 4 £ TS H Ab #EE K, H A Socket acceptor thread 1 5782
W PRIV IAE SR, SR 5 BRI B #1E SR 22 45 Worker threads pool 28 FE 347 B AR 4b 28,
J& E AR TRAE server.xml B [T B i Zi A8t . Worker threads pool H [ H£RH2 | 71 5740 A
TE R 7> KB BARKI R Y Serviet EiFATALEE .

, N8 3) Tomcat Vj ] 1% Servlet £k, fR&RIATRHHE THALER -

HelloWorldExample@2alOb2d2 Thread[catalina-exec-5,5,main]
HelloWorldExample@2alOb2d2 Thread[catalina-exec-1,5,main]
HelloWorldExample@2alOb2d2 Thread[catalina-exec-4,5,main]

iy RO RO 04 A2 Servlet SE, W LLE A —FE, X U 2 R U5 A B2 R — A
Servlet 5244, J& 24>+ [ catalina-exec-5. catalina-exec-1. catalina-exec-4, I BA fd F§
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7 Connector H £ FEM L HILRTE 5. RFE 1, 272 4 RPUT Servlets

R AET 17]3% Servlet KI[FEIFF#TFF jeonsole MEEHENTF, 2 KIMAFFMF, FHIERFZ
RN TAELFEAE TR Serviet K doGet 777k, TAEZFEN threadLocals 22 & B A% AN 1
LocalVariable 26, B2 fGREHIER. FIMZIRVTH % Serviet 7] GEfl FH AR TAEZRE
M EERE— AR, XSS TR R 2 MR S 7E N AR 1) 7.

R RE LR 5, T A 4SS 7E Tomeat 6.0 BF AR, N reload #:1F J5 & 5
N #%1% B2 F 1) webappClassLoader B A T, iX & BBl N 7E Servlet [ doGet J7 2 B [ £
7 LocalVariable i i F 1] /& webappClassLoader, Fff A LocalVariable.class B T #F 5 X}
webappclassloader [)5| . H1F LocalVariable SE4l A #5878, T LA Local Variable.class %f
R H W, KT webappClassLoader tH 3 # B i, 54 webappClassLoader Jil %,
HIFT A R MR BN, X2 F N reload i, Connector 214 BT 1 TAE £k FEith B
ML EL R —BEFAEN, FHEREEMA threadLocals &I A #IEE . 1M7L Tomcat
7.0 FIXANBPAEE T, NN 2352 TELREM P ZLFER threadLocals & . 7E
Tomcat 7.0 H1, MN#EF2H W TR

+=HA 31, 2017 5:44:24 T org.apache.catalina.loader.WebappClassLoader
checkThreadLocalMapForLeaks

/%&: The web application [/examples] created a ThreadLocal with key of type [java.
lang.ThreadLocal] (value [java.lang.ThreadLocal@63a3e00b]) and a value of type
[HelloWorldExample.LocalVariable] (value [HelloWorldExample$LocalVariable@4£d7564b])
but failed to remove it when the web application was stopped. Threads are going to
be renewed over time to try and avoid a probable memory leak.

11.10.4 /Mg

Java $fitf) ThreadLocal Z5 FAIMAEIR B T 75 (8, (ERAWIRMHA LM 245 AT K
WRAT, BT DAEESR B R A RS ST 15, FELRAE ] 5E ThreadLocal 22 & 5, Eidfs i i

1111 B4

AREH LA TTIRMESE Logback HE RS AN Tomceat B 25 7 H RASIHIER, R
JE VR T TE I R IR FERT 25 538 2 14 17 /8 UA B R 745 . 15038 7 DRl i 5 A4S 3 o i i sh 2 s
B, ZRATETE ST b i o 280l i
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