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ATomapHble TunbI

o [lakeT java.util.concurrent.atomic

@ AtomicBoolean
AtomicInteger
AtomicLong
AtomicReference<V>

@ Onepayuu:
V get O
void set(V newValue)
boolean compareAndSet(V expect, V update)
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ATomapHble TunbI

o [lpumuTue compareAndSet NO3BONSIET peann3oBbIBaThL ApYrne

onepauuu

o [lpumep u3 AtomicInteger

public final int incrementAndGet () {

for (;;) {
int current = get();
int next = current + 1;

if (compareAndSet (current, next))
return next;
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MpuMnTHBLEI CHXpOHU3aL MK
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MpuMUTUBBI CUHXPOHU3aLUN

Semaphore

Knacc java.util.concurrent.Semaphore

OrpaHu4nBaeT OgHOBPEMEHHBIA JOCTYN K pecypcy

@ B otaunume ot synchronized-6noka, ogHoBpeMeHHO MOryT paboTaTh
HeCKoJIbkO NMoTokoB (HO He bonee 3agaHHoro N)

o Onepayuu:

void acquire()
void release()
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MpuMUTUBBI CUHXPOHU3aLUN

Semaphore semaphore = new Semaphore (10);

semaphore.acquire ();
try {

// up to 10 threads may

// execute this code concurrently
} finally A

semaphore.release ();

¥
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MpuMUTUBBI CUHXPOHU3aLUN

CountDownLatch

@ Knacc java.util.concurrent.CountDownLatch

o ObecneuynsaeT TouKy cMHxpoHu3auum mexay N notokamm
(HECKO/IbKO MOTOKOB MOTYT AOXKWAATHLCS APYr Apyra U noTom
CTapTOBaTb OAHOBPEMEHHO)

@ Onepayuu:

void await ()
void countDown()
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MpuMUTUBBI CUHXPOHU3aLUN

CountDownLatch latch = new CountDownLatch (10);

// this call blocks until latch.countDown ()
// is called at least 10 times
latch.await ();
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MpuMUTUBBI CUHXPOHU3aLUN

CyclicBarrier

@ Knacc java.util.concurrent.CyclicBarrier

@ BapuanTt CountDownLatch, gonyckatowumii NOBTOPHOE OXUAAHMNE
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MpuMUTUBBI CUHXPOHU3aLUN

ReentrantLock

@ Knacc java.util.concurrent.locks.ReentrantLock

o ObecneymBaeT B3aMMHOE NCKJIIOHEHNE MOTOKOB, aHANOMM4YHOE
synchronized-6nokam

o Onepauuu:

lock()
unlock()
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MpuMUTUBBI CUHXPOHU3aLUN

Lock lock = new ReentrantLock();

lock.lock ();

try {
doSomething () ;

} finally A
lock.unlock ();

¥
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Condition

@ Knacc java.util.concurrent.locks.Condition

@ Ananor wait/notify
o [lpueszan k Lock'y

@ V opaHoro Lock'a moxeT 6b1Te mHoro Condition'os

MuoronoTto4HocTe B Java 2 pekabpsi 2013 14 / 27



MpuMUTUBBI CUHXPOHU3aLUN

Lock lock = new ReentrantLock();
Condition condition = lock.newCondition();

lock.lock();
try {
while (!conditionSatisfied()) {
condition.await ();
}
} finally { lock.unlock(); 1}

// somewhere else in our program
lock.lock ()
try {
condition.signal ();
} finally { lock.unlock();

}
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ReentrantReadWritelLock

@ Knacc java.util.concurrent.locks.ReentrantReadWriteLock

o [lopgpepxunBaeT pasgeneHne 4OCTyna Ha YTEHUE M HA 3anuCb
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MpuMUTUBBI CUHXPOHU3aLUN

ReadWriteLock lock = new ReentrantReadWriteLock();

// somewhere in our program
lock.readLock () .lock ();
try {
readOnlyOperation();
} finally {
lock.readLock () .unlock ();
}

// somewhere else in our program
lock.writeLock ().lock();
try {
modifyingOperation();
} finally A{
lock.writeLock () .unlock ();

¥
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Konnekuun
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Konnekuun

o [laket java.util.concurrent

@ MHoronoTo4Hble BapuaHTbl CTaHAAPTHbIX KOJIEKLMIA:
ConcurrentHashMap
ConcurrentSkipListMap
ConcurrentSkipListSet
CopyOnWriteArrayList
CopyOnWriteArraySet

o Bonee achbhekTUBHBI, HeM MOAHOCTBLIO CUHXPOHN30BAHHbIE KOJIIEKLUN
java.util.Collections.synchronizedCollection()
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Konnekuun

ConcurrentLinkedQueue

@ Knacc java.util.concurrent.ConcurrentLinkedQueue<E>

@ Peanusaums oyepegn, noaaepXmMBaroLasi O4HOBPEMEHHbIV AOCTYN U3
MHOMUX MOTOKOB, MpPY 3TOM He MCMOMb3YIoLLast BJIOKMPOBKY

e Onepayuu:
boolean offer(E e)
E poll()
E peek()
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BlockingQueue

@ VnTepdpeiic java.util.concurrent.BlockingQueue<E>

o Ouepegpb, NoaaepXKMBatoLLAs OrpaHMYeHNE NO pa3Mepy 1 onepauum
OXUNJaHUS

o Onepayuu:
void put(E e)
E take()

@ Peanuzayuu:
LinkedBlockingQueue, ArrayBlockingQueue, ...

MuoronoTto4HocTe B Java 2 pekabpsi 2013 21 /27



Executors
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Executors

@ Knacc java.util.concurrent.ExecutorService n ero cocean
o lHdpacTpykTypa 4151 BLINOAHEHNS 33[a4 B HECKOJILKO MOTOKOB

o llHkancynupyeT cosgaHme NOTOKOB, OPraHU3aLuio oYepean 3ajad,
pacnpeaesieHne 3aga4d no NoTokam
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Executors

ExecutorService

@ Future<?> submit (Runnable task)
@ <T> Future<T> submit(Callable<T> task)
@ void shutdown()

@ List<Runnable> shutdownNow()
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Executors

Executors

@ Knacc java.util.concurrent.Executors
@ ExecutorService newSingleThreadExecutor()

ExecutorService newFixedThreadPool(int nThreads)

@ ExecutorService newCachedThreadPool ()
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ForkJoinPool

@ Knacc java.util.concurrent.ForkJoinPool

@ BapuanTt ExecutorService, B KOTOPOM BbIMOJIHAIOLINECS 33424
MOFYT AWHAMUWUYECKN NOPOXAAaTb NOA33a[auUM

o [lpnHumaeTt Ha ucnonHenne ForkJoinTask
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Y70 cerosHsa y3sHanm

o Kakue ecTb NpUMUTMBLI CUHXPOHW3ALMUKU, NOMUMO BCTPOEHHbIX
MOHUTOPOB

o Kakune KONEKUNN NCNONb30BaTb B MHOTONOTOYHbIX NporpamMmmMax

o Kak OpraHn30BaTb NapajinesibHOE BbINOJIHEHNE MHOXXECTBA 3a4a4d, HE
3aHNMasACb HU3KOYPOBHEBLIM MPOrpaMMmMpoBaHNEM NOTOKOB
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