Jlekuunsa 1

PacLunpeHHble BO3MOXHOCTHU
MHOIONOTOYHOIo
nporpamMmmMmnpoBaHunS



BbicOKOYypOBHEBbLIe cpeacTBa
MHOrONOTO4YHOro nporpamMmMupoBaHnA

» ObbekTbl bnoknpoBku (Locks)
* lcnonHutenu (Executors)
» Konnekuun (Concurrent collections)

* AToMapHble nepemMeHHble (Atomic
variables)

C eepcuu 1.5
[lakem java.util.concurrent
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Reentrant lock

ic void lock()
iIc boolean tryLock()
ic boolean tryLock(long timeout,

TimeUnit unit) throws InterruptedException

public void lockinterruptibly() throws
InterruptedEXxception
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ic void unlock()
ic int getHoldCount()
ic boolean isHeldByCurrentThread()



public class Safelock {
static class Friend {
private final String name;

private final Lock lock = new ReentrantLock()

public Friend(String name) {
this.name = name;

}

public String getName () {
return this.name;

}

public boolean impendingBow (Friend bower)

Boolean myLock = false;
Boolean yourLock = false;
try {

myLock = lock.tryLock();
yourLock = bower.lock.tryLock();
} finally {
if (! (myLock && yourLock)) {
if (myLock) {
lock.unlock () ;
}
if (yourLock) {
bower.lock.unlock () ;

}

return myLock && yourLock;

{



public void bow (Friend bower) {

if (impendingBow (bower)) {
try {
System.out.format ("$s: %$s has bowed to me!%n",
this.name, bower.getName());

bower .bowBack (this) ;
} finally {
lock.unlock () ;
bower.lock.unlock() ;
}
} else {
System.out.format ("%s: %$s started to bow to me, but"
" saw that I was already bowing to him.%n",
this.name, bower.getName());

public void bowBack (Friend bower) {
System.out.format ("$s: %$s has bowed back to me!%n",
this.name, bower.getName())



static class BowLoop implements Runnable {
private Friend bower;
private Friend bowee;

public BowLoop (Friend bower, Friend bowee) {
this.bower = bower;
this.bowee = bowee;

public void run() {
Random random = new Random() ;
for (;7) |
try A
Thread.sleep (random.nextInt (10)) ;
} catch (InterruptedException e) {}
bowee.bow (bower) ;

}

public static void main (String[] args) {

final Friend alphonse = new Friend ("Alphonse");
final Friend gaston = new Friend("Gaston");
new Thread(new BowLoop (alphonse, gaston)) .start();

new Thread(new BowLoop (gaston, alphonse)).start();



3aTBop

CountDownLatch — knacc, nossonstowmnm
NOTOKaM OXuaaTb OKOHYaHUS onepauun,
BbIMOSTHAEMbIE APYrMMUN MOTOKaAMMW.
CyeTumnK 3a0aeTcst B KOHCTPYKTOPE.

* countDown() — yMeHbLUaEeT cHeTYUK Ha 1.

« await() — 6noknpyeT NoTOK, NOKa CHETUUK
He 0.



bapbep

CyclicBarrier — bapbep. NoTokn «nogxoaaT» K
bapbepy n oxxnagaroT nocnegHero (KoImM4yecTBo
3a1aeTcs B KOHCTPYKTOpPE)

« await() — bnokmMpyeT NOTOK 40 HACTYNSIEHUS

OOHOro U3 cobbITUN:

— nogoLen nocrnegHuim NoTok

— Tekywmn NnoTok ObIn npepsaH

— OauH n3 oxugarowmnx y 6bapbepa NoToKoB Dbl
npepsaH

— OavH 13 oxunpaatownii y bapbepa noTokoB 3aKOHYNI
oXuaaTb No TaumayTy

— KT10-TO BbI3Ban metopn reset() y bapbepa



Cemadhop

Semaphore Nno3BonNsAeT orpaHN4YmTb OOCTYM K
PECYPCY 0 HECKOJSTbKMX MOTOKOB.

» KoHcTpykTOp Semaphore(int permits)
* acquire()

* release()

* tryAcquire()



ReadWriteLock

ReadWriteLock no3Bonaetr cMHXpoHW30BaTh
NOTOKMU, Xenarwwine NofyydnTb OOCTYN Ha
YTeHue 1N Ha 3anuch.

MeTtogbl ReadWriteLock:
e .ock readLock ()
e TLock writeLock ()

MexaHn3m npegcrasneH B BUAe Knacca
ReentrantReadWriteLock



NcnonHntenu

* IHTepdrenc Executor

new Thread(r) ) .start () ’ r— OOBbEKT Knacca,
3ameHsemcs Ha: | MMnaeMeHTupyLmnn Runnable

e.execute(r);

* HTepdenc ExecutorService

execute (Runnable r) m Future Submit (Callable c¢)

* IHTepdenc ScheduledExecutorService
[To3BONSET BLINOMHATL 3a4a4uM C onpeaerieHHOU 3a4ePXXKOou



Runnable n Callable

 Runnable — Bbinongemaga 3agadya

« Callable<T> — BblnonHgemas 3agada, nmeroLlas
pes3ynerar.

public class Factorial implements Callable<Long> {
public Factorial (int n) {
this.n = n;
}
public Long call() {
int res = 1;
for (int 1 = 1; 1 < n; 1++)
res *= n;
return n;



Knacc Future

MeToa Future<T> submit (Callable<T> c)

NHTepdenca ExecutorService BO3BpallaeT OObeKT
Future<T>.

MeToabl Future:

boolean isDone ()

V get () throws InterruptedException () throws
InterruptedException, ExecutionException

V get(long timeout, ITimeUnit(long timeout,
TimeUnit unit) throws

InterruptedException (long timeout, TimeUnit unit)
throws InterruptedException,
ExecutionException (long timeout, TimeUnit unit)
throws InterruptedException,
ExecutionException, JIimeoutException

boolean cancel (boolean mayInterruptIfRunning)
boolean i1sCancelled ()




[Tynbl NOTOKOB

[Tynbl NOTOKOB NpegHa3HayeHbl AN
napannenbHOro BelnonHeHna 3agady Runnable m
Callable.

Knacc Executors npegocrtaBnger:.

« public static ExecutorService
newSingleThreadExecutor ()

« public static ExecutorService
newFixedThreadPool (int nThreads)

« public static ExecutorService
newCachedThreadPool ()




NuTepdenc BlockingQueue

boolean add (E e)
boolean remove (Object o)
boolean offer (E e)

boolean offer (E(E e, long timeout,
TimeUnit (E e, long timeout, TimeUnit unit)
throws InterruptedException

void put(E(E e) throws InterruptedException

E take () throws InterruptedException

E poll(long timeout, JIimeUnit(long timeout,
TimeUnit unit) throws InterruptedException

E element ()

E peek ()




CBoaka no metoagam

Bbi3biBaeT BosBpalyaer Brioknpyetcs 3aBepLlueHue
NCKITOYEHNE cneumanbHoe BGNoOKNpoBKKM NO
3HayeHne Tanm-ayTy
Hobasnenne | add(e) offer(e) put(e) offer(e,
time, unit)
YpaneHvie remove() poll() take() poll(time,
unit)
[pocmoTp element() peek() - -




Konnekuun

NHTepdenc BlockingQueue nmeet peanusaymu:
e ArrayBlockingQueue

* DelayQueue

e LinkedBlockingQueue

e PriorityBlockingQueue

e SynchronousQueue

e LLinkedBlockingDeque



ATOMapHble onepaunn

[aHHbI Knacc He npucnocobneH Ans UCnonb3oBaHUSA U3 pasHbIX
NOTOKOB

class Counter {

private 1int c¢ = 0;
public void increment () {
ct++;
}
public void decrement () { - -
s ATomapHoe gencresue — aencTeune,
} KOTOpOe NPOoMCXoauT 3a OAWUH pas.

OHo nnbo nponssoanTCs
NOMHOCTbIO, NUBO He
npousBoauTcsa Boobue. Pesynerar
aToMapHOW orepaunm CTaHOBUTCS
BWOEH TONbLKO NOCre ee
3aBepLUEHUS.

public int value() {
return c;




ATOMapHble onepaunn

ATOMapHbLIMWU onepaunsiMn ABNSAKTCS:
 YTeHune 1 3anmcb CCbISTIOK HA O0OBbEeKThI

* YTeHne n 3anncb 3Ha4eHUN NepeMeEHHbIX
NPUMUTUBHBLIX TUNOB (3a UCKNOYEHNEM
long n double)

* UYTeHune 1 3anncb 3Ha4eHne nepeMeHHbIX
NMOObIX TUNOB, 0O0bABNEeHHbIX Kak volatile



ATOMapHble onepaunn

O6bekTbl JaHHOIO Knacca MOXET UCMONb30BaTbCs N3 PasHbIX MOTOKOB, HO He
9o (peKTUBHO.

class SynchronizedCounter ({

private int c¢c = 0;

public synchronized vold 1ncrement () {
cCt+;

}

public synchronized vold decrement () {
c==;

}

public synchronized int value() {

return c;

}



ATOMapHblE NEPEMEHHbLIE

class AtomicCounter {
private AtomicInteger ¢ = new AtomicInteger (0);

public voild increment () {
c.lncrementAndGet () ;

}

public voild decrement () {
c.decrementAndGet () ;

}

public int value () {
return c.get();

}



Knaccbl aToMapHbIX NepeMeHHbIX

» AtomicBoolean

* Atomiclnteger

» AtomiclLong

» AtomicReference

* AtomiclntegerArray

« AtomicLongArray

« AtomicReferenceArray



MeToab!l KnaccoB aTOMapHbIX
NnepemMeHHbIX

* get()

» set(value)

« getAndSet(value)

« compareAndSet(expect, newValue)
[nsa yncen:

« addAndGet(delta)
« getAndAdd(delta)

« getAndDecrement()
« getAndlncrement()
* incrementAndGet()
« decrementAndGet|()



