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3.1. Synchronized

BN BRI — N RO e LE— AN R 1 monitor. synchronized REHS FHAE—N
YR AR B A SR8 4 X S monitor. ] synchronized & 4fi— /M5, 248 S0 NS —
7B, synchronized FRAFIAZEFE R T (0 IX AR S S AE RE 05 SRS UG ME . 7742
R B R 20 B 2 A BE 8 # synchronized ¥ 161 24 i W A5 50 X6 %2, 38 4 AN RE AR
UFHAh 2 FE 152 B IX L OB M 505 . synchronized S8 REME BT — A% G S Hh (1) pR 40 B0
R AE— AN AEFRST775EY this JSHE TR 1T S Gt . fE— synchronized &1 1]
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3.2. Lock

Java.util.concurrent.locks "4 AMr#E Lock #2 1 . ReentrantLock SZHL T Lock 211, ‘& 564
47 synchronized HIRFIE, [FIIGESRAE THHIDIRE: R Lock MRS AR ZERIUBI JT7
% tryLock()~ 7] H1 W Lock.
N A& A# H ReentrantLock £ <45 -
public class Counter({
private final lock = new ReentrantLock() ;
private int value;
public int increment () {
lock.lock () ;
try {
return ++value;
}£inally{
lock.unlock () ;




3.3. ReadWriteLock

Java.util.concurrent.locks £l 11484 > ReadWriteLock #2[1 (SR 2
ReentrantWriteReadLock), ‘&€ X —XI8i: S8 581, Hrfif & B ot R e BUHE AR R K
e — 15 #AE. 1 ReentrantReadWriteLock JF & 2 BUREH: (T EE 41 7451 -
public class ReadWrite {
private final
ReentrantReadWriteLock () ;
private int value;
public void increment () {
lock.writeLock () .lock () ;
try/{
value++;
}£inally
lock.writeLock () .unlock () ;
}
}
public int current () {
lock.readLock () .lock () ;
try{
return value;
} £inally{
lock.readLock () .unlock () ;

3.4. volatile

volatile J7UH 54715 http://kenwublog.com/the-theory-of-volatile
volatile fEURAF KA — A8, R BT AT XA 7 B 18 SRR 4 200 B i HL A B i 77 1) 1)
SRR R, IXAMEMHFFRIEIDTIC G, KL, volatile & i ¥ £ s (17T W AT synchronization
Ak, HRIEAE FAEH TR A B sl S #4E . 7E JavaSES Z i, K2 JVM R SE 4 ISk
BB, AR JVM 1 volatile 802 AN R )1 HAR AW N2 Java A AR
fifi 2 X volatile 1474 :
public class Processor implements

private volatile boolean stop;

public void stopProcessing () {

stop = true;

}
public void run () {

while (!stop) {




}

R AT volatile B — N IFARE X AN A RS TT EZ A volatile Rk, X Fl 75 B
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B € (lock) A8 AT R FHAE ISR, RLT volatile. 7~
public class Counter({

private AtomicInteger value = new AtomicInteger();

private int value;

public int increment () {

return value.incrementAndGet () ;

incrementAndGet Jj %2 Ji TR G #AEN — D7t booleans, integers, longs, object
references, integers 241, longs 141, object references 202 #BAAAH N 1 )5 1K .

3.6. ThreadLocal

M3t ThreadLocal AEAPE R AFAE—ANERFED, T HATFEE lock [P . #Lig _Iw ThreadLocal 1
PLik—ANE B AR RN SR HR AT — AN RIIA . ThreadLocal 5 HI K Bl e I FAA A2 &, 40 “ IF
RS A A B T H, En R A LR R Ay, givt, BE ID ARk
7o
public class TransactionManager
private static final ThreadLocal<Transaction>

currentTransaction

= new ThreadLocal<Transaction> () {

Override
protected Transaction initialValue() {

return new NullTransaction();

|
public Transaction currentTransaction() {
Transaction current = currentTransaction.get ()
if (current.isNull ()) {
current = new TransactionImpl () ;




currentTransaction.put (current) ;

}

return current;
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4.1. Concurrent lists and sets

7E Table2 "% T java.util.concurrent 3 FH A ) 3 NI R K List Fl Set SEILZE.
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CopyOnWriteArrayList | CopyOnWriteArrayList £l CopyOnWriteArraySet 231, /&3 T
copy-on-write 15 X SZHL T List 4% [

ConcurrentSkipListSet | ConcurrentSkipListSet (7E JavaSE 6 31D $E4L1) T aeSA T
TreeSet, AEMEI R AT A FH) seto [K4 ConcurrentSkipListSet J&
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4.2. Concurrent maps
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putlfAbsent(K key, V value) : V | W% key 7F map HHALELE, N key-value BEE %] A map
W, A WA BATATA $AE o IR [FHE Ry J5UR P value, W1 key
ANAFAE map R [F] null

remove (Object key, Object WK map XA key KAHNI value, 485 BRix ) £ds,
value) : boolean 3 WA AT ATA 1

replace (K key, V value) : V W map T IXA key, 2 HBTH value 554 J5UKR 1) value,
1 WA AT ATAT A

replace (K key, V oldValue, V. | W14 map " IX X%} key-oldValue £di&, 54 H newValue &

newValue) : boolean i J5OR Y oldValue, 75 WIANPAT AT A $4E
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4.3. Queues
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Queue P th e add remove element




AR E ME | offer poll peek
Blocking Queue | — L FH%E put take n/a
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PriorityQueue PriorityQueue J&ME—— AR R M PAFI SR, H T3
SRR AT IR I HR AR Y

CurrentLinkedQueue AR FETRERYIRM . MR A BA A 5K
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PriorityBlockingQueue

NI EIRTCE (REANMEIRICRE A A A (PR I
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DelayQueue

B0 ARSI, A BN G R 5 AR B
BRERE AT LURE], S Z AR R A P E N B 2 A
LRI T, BASHEENA BB R . 2%
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SynchronousQueue

4.4. Deque

7 JavaSE6 H TN T P iy &1 nT LA N AR ¥ BA 51 -Deque (A # "deck",not "dick"). Deques
AR DA — S S I e 2, M o5 —Im B B, i FL g s # mT LAV I BR s 3% . 40 [
BlockingQueue, BlockingDeque 2 11 oAy FH 2 55455 F1E I 45457 PR RE IR DU (it 1 i o 7.

Jy Deque 4k 7K Queue.BlockingDeque 4% 7% BlockingQueue, 3 [ 5 iE# 2& v LA FH 1)«

] SLEE S A ¥ Er Bt
Queue Head ot addFirst | removeFirst | getFirst
IR [HIRE 5 B E offerFirst | pollFirst peekFirst
Tail Phh e addLast removeLast | getLast
IR ARy SE FRE offerLast | pollLast peekLast
Blockin | Head —HFHZE putFirst takeFirst n/a
gQueue JER I BH 2 offerFirst | pollFirst n/a
Tail — HFHE putLast takeLast n/a
FER IS BH 2 offerLast | pollLast n/a

Deque ¥ —NMRFIR N FH 3 502 HUAE— /N IV EA TS 0 BB G A 454 -- HE A (first-in-last-out
). Deque #2 & {IL T stack AR 17775 push(), pop()Fl peek(), X J5 LA addFirst(),
removeFirst(), peekFirst()——Xf [, 1] LA Deque MIAEAT—AN LI U MOERR AT . K 6 1



#& JDK ' Deque 1 BlockingDeque 15581 . 737 Deque 4%k Queue, BlockingDeque k& H
BlockingQueue.
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LinkedList XA H T RII2EAE JavaSE6 AT 1B
e dt-SZIL T Deque #2111, 7E LinkedList H,
A LUAE AR HERY) Deque J7 72K Nk 24 i
list Pi3ifi[f) JG# o LinkedList 34 i LA i —
AN AERD O HER, IR Stack 28

ArrayDeque —ANERPP R SRR SIRE CGE &5
LAY SIS ) Deque LI

LinkedBlockingDeque LinkeBlockingDeque & Deque 55 i H1 ME— 3¢
FROf R BT R BAAC R ATk Y
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5.1. ZiT@EMN

AR T e i BRI TR U — AN AR AR ) — DR BRI 71 3R 9 A L
FEZ 18] R AL AC L K T
R 9: LREUMETE

HRETT: Eiiipa

start JA B — ARSI, H HIAT E M) run() Jiks

join — B PHZE 2 AR ZE R R Y

interrupt P IL A A AR . AR ARAE— NP 2, 20

interrupt #RAFME PN, IFAERXAS TR PAT 2R b ol
InterruptedException 5% s 77 WIZAE ) v WRIR A4 €
stop, suspend, resume, destroy IXECTTVRERYE IR 5, AL A T o Oy ZeFE A B FE R
KA E S FEE R IERAE . AR, W% H interrupt() 5%
& volatile bR K 5 I — MR N Z AT 4

52, "RIpKFAE"LER

L FERE 9 4R € — > UncaughtExceptionHandler K FZ AT — NP EL AR 1E 3 RAR L LR
SRR I A



Thread t = new Thread (runnable) ;
t.setUncaughtExceptionHandler (new
Thread.UncaughtExceptionHandler () {
public void uncaughtException (Thread t, Throwable

TODO

t.start () ;

5.3. FEs

IR (b 24 SR T S AT, Wi TE RO R P ORI 2R S5 45, 7
EIEE . B UL S BOE B B YR 2 XS % monitor, [A) B AR L ZE#AE (4 wait/motify) B
A3 Eoest .

RZBI IVM RER AL Monitor 4B, Jf H AT LK ZEFE dump A HI{E 5 CHRIBI{E 5 ). jstack
i HoAmZe s dump T AR S 0 I DA S 7 4T B R

BT o0, ZefE a2 YLK (starvation) FIVE#i(livelock). Starvation F& Ky — /N2 %
KIS E] A7 AN B A 2R B TS RPIRES JLVE - T T P84 . Livelock A& KA
SRR B R EE IN [R] A Bl V8 0 U5t 1 U i) sl A N 3 S PR 2 B0 — N AR R 1)1 o

6. ZLFETHME

6.1. wait/notify

wait/notify JCHE PG T— N ERFEE K T — MR I AAPIRS Ot S H T 2&fere
PEER PR B BR IR S A 3 5t B, — AN — AR BRI S — 4R
AR AR INBIBAFII, ) — DR B T X AN SE A 2R

wait Al notify 148 LRV 2

public class Latch {
private final Object lock = new Object ()
private volatile boolean flag = false;
public void waitTillChange () {

synchronized (lock) ({
while(!flag) {
try |
lock.wait () ;




} eatch (InterruptedException e) {
}

}

}
public void change () {

synchronized (lock) {
flag = true;
lock.notifyAll () ;

FEARHE v R B R M 2

® wait. notify. notifyAll 2 Z0i#E synchronized 4TS P HAT, & WS LEIZAT IR
P NlegalMonitorStateException 5

® {EOEINE ) wait H)INHE — i ZEBOE MR ST - X FERE W i G wait TTURZ AT, ZeREfn
i AT A AR 2Rt T EHARTT IR AR wait SEUKIN AW FE. [N, X Fh
IIEIL RENE DR AR VR (1) A RS AN R AR P15 JEL P

® D EELUETE A notify Fl notifyAll Z 17, AEMSFEHLAT A& LRFE IR BSR4, I
23 tHIR M e R Bl B A0 47 L EAN REIR PR S5 A RO AR DL

6.2. Condition

7E JavaSES " N T java.util.concurrent.locks.Condition #% 1. Condition AN AE API H15Z
T wait/motify W S, T HARHE T JUASEN R ME, #iln: hEEA Lock G4 2 & Condition,
A WA ViR S R 4%, Condition s& il 1 Lock 7- 7= A1, 74l



public class LatchCondition {
private final lock = new ReentrantLock() ;
private final condition =
lock.newCondition() ;
private volatile boolean flag = false;

public void waitTillChange () {
lock.lock () ;
try/{
while(!flag) {
try {
condition.await ()
} ecatch (InterruptedException e) {
}
}
}£inally
lock.unlock () ;
}
}
public void change () {
lock.lock() ;
try{
flag = true;
condition.notifyAll ()
}£inally
lock.unlock () ;

6.3. Coordination classes

java.util.concurrent £ " AT JLANZRIE H T WL 22 G R 08 TH o 1X JLAN MR 2808 e L Tk a5
T A4 wait/notify I Condition & W13 5, 1 HE %4, B TEH.

CyclicBarrier

f£ CyclicBarrier ¥JAAALIN I kT € 2 58 HE . 255 M awart() 5 53 ABLZEIRE H
NS HE NN BOERIRE AR, TN )m— D RIE R R IAT TIOE I BERRAE 55, AR AR T8O
AIERE . BRI DL B R s BRSO HTT iR 2 A e R R Bl A Ak

CountDownLatch

W B E — A e WI4A 4k CountDownLatch. ZEF2 1A A await() /77258 NSE AR A v



By 00 HABIILRE (B AL A countDown(K I T4, QR E22 T 0
JEETCIERC BN W e BOH RS RUE il B AN E R

Semaphore

Semaphore 4E4—A> “VFn]” £, G H acquire() 7 iERMIIXAS “VFn]” £, {8 “VFn]”
A H 2 #I Semaphore 2 FHZEREA acquire Vi) . ZRFEREDS A FH release() AR [Fl— NPT, 24
Semaphore 24—~ “VFn]” WM, w948 B RBUORAEH

Exchanger

2 FE1E Exchanger [ exchange() 7 v% LT A B JE AR 7 A8 8 . DhRESRAUIT4L
P ] LLA ) £ 33 1) SynchronousQueue J5H: i o

7. fEFHRAT

RZ java I KFET 7 B — AL FE KA T BB H 194145« 7E java.util.concurrent £ 51 243X i
RAPATS PR T — Pl T SE S A T 1

7.1. ExecutorService

Executor f1 3 (1) ExecutorService 2 MLE T H T HATAT 55 AL IR bR o 1% 2645 11 (1)
FH 28 AT DU Rk — AN B AR 2 14 25 A0 B AR T M sk,

538 FH 1) Executor 42 FU g Vs i X AP (1) 1] 44T (Runnable) {F45 :

void execute(Runnable command)

Executor {441 ExecutorService H Il T J73%, fe#HAT: Runnable f£:55. Callable 145 LA K&
(B

Future<?> submit(Runnable task)

Future<T> submit(Callable<T> task)

Future<T> submit(Runnable task, T result)

List<Future<T>> invokeAll (Collection<? extends Callable<T>> tasks)

List<Future<T>> invokeAll (Collection<? extends Callable<T>> tasks, long timeout, TimeUnit
unit)

T invokeAny(Collection<? extends Callable<T>> tasks)

T invokeAny(Collection<? extends Callable<T>> tasks, long timeout, TimeUnit unit)

7.2. Callable and Future

Callable Z5fLL T~ Runnable, fij HAEWER[FIE . P 705

® 'V call() throws Exception;

TE—MEFPATHERL TR AT — > Callable 11:55, 2R )5 iR [1]—> Future 45 32 1R UL - Future
FORIENG R T ZIBEOE IR 25 5« Future $2 0L RENS SR 4h HL 04 P 28 B 245 5T i



7% AFSSIEAT Z R BIEAEIZAT I INA%, v UIE S Future H @) 75 R0 -

an R E TR > Runnable 5FVE1 Future (51 417F Executor $447), W H{#H FutureTask.
FutureTask 3Z31 T Future Al Runnable #2111, 1] H$£38—™ Runnable Z8HT-5%, SR IG7ETH H
B3t XS Future R HIAT5 o

7.3. 3:I ExecutorService

ExecutorService iz - £ 1) SIS /& ThreadPoolExecutor. XN SEILZEHRAE T K& 1) ] FC & F

SR - e Y F SRR R (1 Bl nT ik 2850 ds K] FH 2R it

AT -l HoE R T AR e, Bl pi A e LR 48
TAEBAA--45 2 A S SEIRE,  SEIRRAE BHIER) . o] LU JE A 8T 511 o

B AE L [PAT 25 -4 BAB L83 T BE R PATE AT, 75 24 X U1 DL o i PSR b
A i LA () - T B T R AT A 0a AT 2 AT B S 1 AR i B ) D R

K -A7 1 O RS, SR IEAE BT AES 565, K] ThreadPoolExecutor.
ScheduledThreadPoolExecutor #& ThreadPoolExecutor ff]—AN128, HEME 4% e I 1) 75 58 ik
114 (AN FIFO 7530 1 java.util. Timer AN L0558 36 1500 T,
ScheduleThreadPoolExecutor .45 5 A ) AT 3@ 14 o

0000 0 =

Executors XA RLZHAT A (R 100 A TEUEEH] T-#F i WS LI st t ke

ExecutorService flI ScheduleExecutorService 4]

# 10

J7i% ik

newSingleThreadExecutor Bl A7 — N2 ExecutorService

newFixedThreadPool IR I [ 2 20 2R FE 11 ExecutorService

newCachedThreadPool IR A=A FE £ R ] AR 1) ExecutorService

newSingleThreadScheduledExecutor R KA — AN R 1)
ScheduledExecutorService

newScheduledThreadPool BG4I DL
ScheduledExecutorService

R B A EE SR, AR E RS NI AT A5




int processors =
Runtime.getRuntime () .availableProcessors () ;
executor =
Executors.newFixedThreadPool (processors) ;
<Integer> futureResult =
executor.submit (new Callable<Integer> () {
public Integer call() {

return null;
}

});
Integer result = futureResult.get ()

FEIXAN ] A AT 45 2] executor 2 Ja, AT A BHZE T A& 37 BIIR [A] o EACHS i i S5 — 47
H get() /5 124> FH 2E . 245 25 iR 1],

ExecutorService JL T 55 T T A% G2 2R R X G ol 2k Byt 45 5 o ZEACHS h 7 B 401 4t
— AR, A L% REIE L Executor I @I ExecutorService A8 SEHUAH A H H A5
KPR H R . H R

7.4, CompletionService

bR T L SRR A A BA SR, A R WSO Ol SR T AL B, BTSSR R
E LML BN k. CompletionService #% 111 ft 4248 Callable fll Runnable /145, 1fij Hi&#]
DAMAE S5 BASI R O Be 25 5 s (AR (a4 PSSO —HF, CFEE RN, S8 take()
F poll() /7 VIR 1)

ExecutorCompletionService /& CompletionService [P AR HESZILZE . 7 ExecutorCompletionService
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