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OcCcHOBHM 0araTomoToO4YHOCTI

* 3aCTOCYHKH BUKOHYIOTHCS 3a JOITOMOTIO0 TTOTOKIB (threads) — He3a/1e)XKHHUX IISIXiB BUKOHAHHS
1X KOZY.

* [Ipu GaraTonmoTOYHOMY BUKOHAHHI KOy KOXKEH MTOTiK MAa€ BIACHUH ILIJISIX.

» Hanpuxiiaz, ogvH MOTIK MOYKe BUKOHYBATH OJUH Case, a iIHIIWH — iHIINH case 3i switch-ymoBw.

. ,ZI,O,Z[&TKI/I BHUKOPHUCTOBYIOTb IIOTOKH AJIs1 IMIABUIIEHHSA ITIPOAYKTHUBHOCTI.
» JlesiKi 3aCTOCYHKH BUKOPHCTOBYIOTh JIMIIE TOJIOBHUH (master) MOTiK, IKWM BUKOHYETHCS B MeTOZi main().

* Pemrta Mmoyke moTpeOyBaTH JOZATKOBUX MOTOKIB J/IsI TPUBAINX POHOBUX 33/1a4 — TAKUM YNHOM BOHH 3MOXYTh
pearyBaTH Ha Jjil KOpUCTyBayva.
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API gns miaTpuMKu 6araTomoTOYHOCTI

" BipTyasibHa MalllMHA JJa€ KOXKHOMY MOTOKY BJIACHUH CTEK
BUKJTUKY METO/IiB, I[OO MOTOKHW He 3aBa)Ka/I OUH OJHOMY.

\\ » Takox cTek 3abe3reuye J17isi KOKHOTO IMOTOKY B/IACHY KOTIif0 TapaMeTpiB

@ @ MAIN MEeTO/ly, TOKaJIbHUX 3MIHHUX Ta 3HAaY€Hb, 1110 MTOBEPTAKTHCS.

* 3aco6u MiATPUMKH MOTOKIB Y Java:
your

group » Threads API - nusbkopiBHeBui1 API, skuii cKy1alaeThCs 3 OAHOTO

intepdeticy (Runnable) Ta worupsox kiacis (Thread, ThreadGroup,
ThreadLocal, InheritableThreadLocal) B maxkeri java.lang.
[1 - threadGrous @ @ @ » Concurrency Utilities Framework — BucoxkopiBHeBuii API 3 6inbiu

PO3BUHEHUMU MOXJIMBOCTSIMU. PeKOMeH0BaHMI [17is1 pO3POOKHU
O = Thread 6araTomOTOYHUX 3aCTOCYHKIB, 3HAXOJUThHCS B MAKeTi
java.util.concurrent.

syslem
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Java-intepdeiic Runnable

" BHU3HA4Ya€ 00 €KTH, AKi 3a6e3euyioTh BUKOHAHHS HEOOXiTHOI YaCTHHH KOy B MEXaX €TMHOIO
MeToxy (MMOTOKy) 1boro iHTepdeticy — run().

" He NPUMMAE HISIKMX ITapaMeTpiB Ta He [IOBEPTAa€ 3HAYEHb.

Runnable r = new Runnable()
{
@Override
. . new Thread(()->
public void run() | |
{ System.out.println (“Hi,I’'m Thread”)
// perform some work ) .start();
}
b5
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Knac Thread i iioro KoHCTpyKTOpH

» Kiac Thread 3a6e3mnevye BigmoBigHuii iHTepdeiic 3 apXiTeKTYpOIO MOTOKIB Pi3UIHOI
OIepalinHOl CUCTEeMH, SIKA 3a3BUYaU BIAIIOBIZA€ 32 CTBOPEHHS Ta YIIPABIIHHS IMTOTOKAMM.

» OpuH NOTIK OMepaLifHO1 CUCTeMU acoliroeThest 3 00’ekTom Thread.

» Thread oromnoirye gekisibKa KOHCTPYKTOPIB AJIs iHiIliami3ailii 06’ eKTiB.

» Thread(Runnable runnable) iximiamisye HoBuit 06’exT Thread ns 3amaroro runnable, kof sikoro 6yze
BUKOHYBAaTHCh:

Thread t = new Thread(r);
» [Huwi koHCTpyKTOPH, 30KpeMa Thread(), He mpuiimaroTs Runnable aprymenrTis.

» Tomy HeoOxigHO posmupuTy Thread Ta mepeosHaynTH BiAMOBIAHUM MeTOZ run()
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Knac Thread i iioro KoHCTpyKTOpH

class MyThread extends Thread
{

@Override

public void run()

{

}
}

= 3a BiZICYyTHOCTI SIBHOTO apI'yMeHTY KO)XeH KOHCTPYKTOP npunucye yHikaabHe iM'st (Thread-...)
o6’exty Thread, sike gae 3mMory BiZpi3HATH ITOTOKH.

» Ha BigMmiHy Big momnepeaHix KoHCTpyKTOpiB, Thread(String threadName) n03Bos1si€ 3a1aTHl TOTOKY BIACHY Ha3BY.
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MeToau Knacy aJisi ympaB/IiHHA MOTOKAMHU

Method

Description

static Thread
currentThread()

String getName()
Thread.State getState()

void interrupt()

static boolean
interrupted()

boolean isAlive()

Returns the Thread object associated with the thread that calls this method.

Returns the name associated with this Thread object.

Returns the state of the thread associated with this Thread object. The state is
identified by the Thread.State enum as one of BLOCKED (waiting to acquire a lock,
discussed later), NEW (created but not started), RUNNABLE (executing), TERMINATED
(the thread has died), TIMED WAITING (waiting for a specified amount of time to
elapse), or WAITING (waiting indefinitely).

Sets the interrupt status flag in this Thread object. If the associated thread is
blocked or is waiting, clear this flag and wake up the thread by throwing an
instance of the java.lang.InterruptedException class.

Returns true when the thread associated with this Thread object has a pending
interrupt request. Clears the interrupt status flag.

Returns true to indicate that this Thread object’s associated thread is alive and not
dead. A thread’s life span ranges from just before it is actually started within the
start() method to just after it leaves the run() method, at which point it dies.



boolean isDaemon()

boolean isInterrupted()

void join()

void join(long millis)

void setDaemon(boolean
isDaemon)

void setName(String
threadName)

static void sleep(long
time)

void start()

Returns true when the thread associated with this Thread object is a daemon
thread, a thread that acts as a helper to a user thread (nondaemon thread) and
dies automatically when the application’s last nondaemon thread dies so the

application can exit.

Returns true when the thread associated with this Thread object has a pending
interrupt request.

The thread that calls this method on this Thread object waits for the thread
associated with this object to die. This method throws InterruptedException
when this Thread object’s interrupt() method is called.

The thread that calls this method on this Thread object waits for the thread
associated with this object to die, or until millis milliseconds have elapsed,
whichever happens first. This method throws InterruptedException when this
Thread object’s interrupt() method is called.

Marks this Thread object’s associated thread as a daemon thread when isDaemor
is true. This method throws java.lang.IllegalThreadStateException when the
thread has not yet been created and started.

Assigns threadName’s value to this Thread object as the name of its associated
thread.

Pauses the thread associated with this Thread object for time milliseconds. This
method throws InterruptedException when this Thread object’s interrupt()
method is called while the thread is sleeping.

Creates and starts this Thread object’s associated thread. This method throws
IllegalThreadStateException when the thread was previously started and is
running or has died.
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IleMOHCTpauifa npouecy CTBOPeHHSA NOTOKIB

public class CountingThreads
{ " TOJI0BHA HUTKA, 1[0 BUKOHYE MeToz main(),
public static void main(String[] args) CII0YATKy CTBOPIOE €K3eMILISP aHOHIMHOTO

{ Runnable T = new Runnable() Kjlacy, sKkui peasnizye Runnable.
{ = [loTim BoHa cTBOpIo€e aBa Thread-o6’exTH,
@override iHiniai3ytoun ix runnable-o6’ekTom r Ta
public void run() BUKJIMKAE METO/I start(). xiacy Thread gs
{ CTBOPEHHS 000X MTOTOKIB.
String name = Thread.currentThread().getName(); = [lic/is1 3aBeplueHHs OUX 3a/1a9 TOJIOBHUH MOTIK
int count = 0; BUXOJIUTH 3aBepiirye main() Ta 3HUKAE.

while (true)
System.out.println(name +
}
I

Thread thdA = new Thread(r);
Thread thdB = new Thread(r);
thdA.start();
thdB.start();

+ count++);
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[Tpnknag smeoay

<terminated> CountingThreads [Java Application] C

Thread-1:
Thread-9:
Thread-1:
Thread-9:
Thread-1:
Thread-1:
Thread-0:
Thread-1:
Thread-1:
Thread-0:
Thread-9:
Thread-9:
Thread-0:
Thread-o:
Thread-9:
Thread-1:
Thread-1:
Thread-1:

23.04.2020

O~ oo~NounpuwuplprphwMKRRERDD

» KokeH 3 IBOX 3allyIlleHUX IIOTOKIB BUKOHYe runnable meTox run():

» purankae Thread-merog currentThread() a1st oTprMaHHsS eK3eMIUISAPY KIacy
Thread,

" BHUKOPUCTOBYE JAaHUI eK3eMIUISIP [/is1 BUKINKY MeTony getName(), 10 moBepTae
JOTO Ha3BY, iHillla/Ii3ye JIYUIBHUK count = 0, a MOTIM 3aXOAUTh Y HECKIHYeHHUN
LIMKJI, IKMW BUBOJUTD i1 IaHI Ta IHKPEMEHTYy€e count Ha KOXXHIN iTepartil.

» Jlns1 TOTO, 06 BUMTHU 3 IIUKJTY ITiC/IST 3aITyCKY MPOTrpaMHu, HeoOXiTHO
HatucHyTH Ctrl+Cy Windows.
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» SKIII0 KOMIT I0Tep Ma€ IOCTATHHO MPOIIeCOPiB A00 siziep, MOro orepalliiiHa cUcTeMa BUIIJIsE
OKpeMUH MOTiK KOKHOMY MpPOliecopy abo SiZipy, TOMY TOTOKHW BUKOHYIOThCS TTapajieTbHO.

= ko mocTaTHIX pecypciB HeMae, pi3Hi IOTOKY TOBUHHI YeKamu Cc80€l Yepau [J1s1 BAKOPUCTAHHS CIIJIBHUX
(shared) mporecopis/sizep.

* BCcTaHOB/IEHHSM Y€pProBOCTi IMOTOKIB 3aMMa€eThCs TUIaHyBaabHUK (scheduler) onepariitinoi
CUCTEMHM.

» [InanyBanpauky Windows Ta 6araTbox iHIIMX OTI€pALiifHUX CHCTeM O0epyTh O YBarv NpiopumemHicme MOTOKY.

* YacTo BOHM NOEAHYIOTH

* mpiopuTeTHe MIaHyBaHHs (preemptive scheduling — 6inbw npiopumemti nomoku MoXcyms nepepusamu ma
BUKOHYBAMUCH 3aMiCMb MeHW NPIOPUMemHuXx)

" UUKIIYHY gucneryepusanio (round robin scheduling - pisHonpiopumemmi nomoku ompumyoms 00HaK08i NPOMINCKU
uacy (time slices) 0n3 no4ep208020 BUKOHAHHSA).
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Concurrency vs parallelism

* B KOHTeKCTi 6araTromoTOYHOCTI B aHIJIOMOBHIH JliTepaTypi BUKOPUCTOBYIOTH IBA CXOXKHX
TepMiHM: OIHOYACHE BUKOHAHH (concurrency) Ta nmapasesnism (parallelism).

" OfHOYaCHe BUKOHAHHS MepeA0ayvae CTaH, Y SKOMY KiJIbKa IMOTOKIB iCHYIOTb Ta IPOTPeCyIOTh, a Mapajiesii3M — JTHLIe
napa’sie/lbHe BUKOHAHHS.

" concurrency € Gi/IbIl LIMPOKUM MOHSITTSM, sIKe BK/TIOYA€E He JIvIie rapajiebHe BUKOHAHHS (Mapanesni3m), ane i
BipTya/ibHUM (BUTICHSIIOUMIT) TTapasiesni3M, KOTM MIOTOKU BUKOHYIOTHCSI TOYEPrOBO MPOTATOM AESIKMX MePiofiB vacy.
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Kiac Thread miaTpumye nmpiopuru3aiiiro 3a
TOIIOMOTOIO0

= meTtofy void setPriority(int priority), e 3Ha4eHHS priority KOJMBAE€THCS B MeXKaX
|Thread.MIN_PRIORITY...Thread. MAX_PRIORITY].

3HayeHHs 3a 3aMOBYYyBaHHAM BCTaHOBMIOETHCSI B Thread. NORMAL_PRIORITY.

Bukopucranns setPriority() Mo)xe BIUTMHYTH Ha ITePEHOCHUMICTh 3aCTOCYHKY Ha Pi3Hi 1aTGOPMH, OCKiIbKH Pi3Hi
TJIAHYBaJIBHUKWA MOXXYTh OOPOO/ISITU 3MiHY IMPiOPUTETY IMO-Pi3HOMY.

Hanpukiaz, ogyvH naaHyBa/IbHUK MOXKe BiJK/IQZaTH BUKOHAHHS ITIOTOKIB 3 HYDKYUM MPIOPUTETOM /10 TOTO
MOMEHTY, ITOKY He BUKOHAIOThHCSI O1/IbII TPIOPUTETHI MTOTOKH.

[le Ha3MBa€ETHCST HEBU3HAYEHOIO BiZICTPOUKOIO (indefinite postponement) abo ronoayBaHHsIM (starvation) i Moxke
3HAYHO 3HUBUTHU MPOAYKTUBHICTD TOJATKY.

[HIIMI NJITaHYyBa/IbBHUK MOXXe He BUKOPUCTOBYBATH LII0 CXEMY.

= MeTofy int getPriority(), skuii moBepTae MOTOYHUI TPIOPUTET.
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public class CountingThreads PedakTopuHT /1iCTUHTY J03BOJISAE€ BCTAHOBIIOBAaTH

{ . . .
public static void main(String[] args) lM,H KO)KHOMY HOTOKY T4 «HPI/ICHaTI/I» INOTIK IT1CJ/IA
{ ° °

Runnable T = new Runnable() BI/IBO,Z[y IMEeH1 Ta 3HAaYeHHA count
{
@0verride
public void run() = BuBig: A: O
{ B: O
String name = Thread.currentThread().getName(); A: 1
int count = 0; B: 1
while (true) y
{ B: 2
System.out.println(name + ": " + count++); A: 2
’Ery B: 3
} Thread.sleep(100); :; i
catch (InterruptedException ie) A: 4
{ B: 5
} A: 5
. B: 6
}; A: 6
Thread thdA = new Thread(r); B: 7
thdA.setName("A"); A: 7

Thread thdB = new Thread(r);
thdB.setName("B");
thdA.start();

thdB.start();
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public class JoinDemo

{ A -
public static void main(String(] args) OcHOBHUM NOTIK Y BUNagKy TpMBarnux ooumcneHb, 3aBaHTaXeHHS
Runnable T = new Runnable() Benukoro panny abo BUKOHaHHSA iHWUX AOBroTpmMBanux giu mae
" coverride 3anycTuTU OJ1F HUX We oauH (pobounin) noTik.
public void run()
{

System.out.println("Worker thread is simulating " +

"work by sleeping f ds."); . . : = -
try work by sleeping for 5 seconds.”); = Jlicis 3aKiHYeHHS 1HIIHX 3aJla4 OCHOBHUHU ITOTIK
{ 'y 1
hread.sleep(5000); TOTOBUI 0OPOOUTH pe3yTbTaTH po6pqorq MTOTOKY i

} YeKae€ MOMeHTY, KOJIN pO60qI/II/I ITOTIK 3dKIHYUTD

catch (InterruptedException ie)

{ CBO€ BUKOHAHHS Ta HOMpe.

} : o

System.out.println("Worker thread is dying"); " L[e MOXXHa pO6I/ITI/I 3d LJOITOMOI'OXO HUKITY Whlle, AKNU

} nepioguvHo Oyae BUKIHUKaTH MeToz isAlive() st po6odoro

Thread thd = r};éw Thread(r); ITOTOKY, Ta CIIaTH MDK OVMH BUKJIMKAMHU 1O MOMEHTY, KOJIN
thd.start(); IMOBEPHETHCS 3HAYECHHS true.
System.out.println("Default main thread is doing work."); o . . .
try » [IpoTe HaCTYNMHUIA TICTUHT TTOKA3Yy€ OiIBII MiIXOASLTY
{ aJIBTePHATUBY: MeTO, join().

Thread.sleep(2000); P Y ay ()
}
catch (InterruptedException ie) ] OCHOBHI/Iﬁ HOTiK:
{
} " 3arycKa€e po6oYnii MOTiK,
System.out.println("Default main thread has finished its work.");
System.out.println("Default main thread is waiting for worker thread " + u BHKOHYE JesSIKY pO6OTY,

"to die."); . L
try " YyeKae€ Ha MOro 3aBepIlIeHHs [UISIXOM BUK/IMKY MeTozy join()
{ a5t 06’eKTy pobouoro motoky thd.

thd.join();
}
catch (InterruptedException ie)
i
System.out.println("Main thread is dying"); C.B., HIBK, 2020 17



Pe3synbTtaTtn BuBOAy

Default main thread is doing work.
Worker thread is simulating work by sleeping for 5 seconds.

Default main thread has finished its work.
Default main thread is waiting for worker thread to die.

Worker thread is dying
Main thread is dying
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ThreadGroup Ta #ioro npoo6iemMmu

» KoxeH 00’exT k1acy Thread nHanexxuts gesskomy Thread Group-06’eKTy; oTprMaTH HOT0 MOXXHA
3a I0MOMOTro10 BUK/IHUKY MeTony getThread Group().
» Crig irHopyBaTH rpymnu notokiB (thread groups), TOMy 1[0 BOHM He HACTi/IbKH KOPUCHI.
» ko noTpi6HO norivHo 3rpymyBatu Thread-o6’ekTH, Kpallje BUKOPHUCTOBYBAaTU MacCHB a00 KOJIEKIIIO.

» barato metoziB ThreadGroup e mpo6iemMmHUMU.

» Hanpuxiaz, int enumerate(Thread[] threads) He BktouaTriMe BCi aKTHBHI ITOTOKH B Iepe/liYeHHsI, KOJTK apTyMEHT
threads HagTo Manuii giist 36epiranust Thread-o6’exTiB.

= Xou Bu Mmo)xeTe momymaTH, 1110 MOYKHa BUKOPUCTOBYBATH 3HAYEHHS, [0 TIOBEPTAETHCS Big MeToay int activeCount()
IJ1s1 BUSHAYEHHSI TPAaBUJIBHOTO PO3Mipy MacHUBY, HEMA€E rapaHTii, 10 BiH Oy/ie JOCTaTHBO BETMKHUM Yepe3
dyKTyalii, MoB's13aHi 3i CMEPTIO Ta HAPOPKEHHSIM ITPOTPAMHHX MTOTOKIB.

23.04.2020 @Mapuyenko C.B., WOBK, 2020 19



public class ExceptionThread

{

public static void main(String[] args)

{

Runnable r = new Runnable()

{
@0verride
public void run()
{
int x =1/ 0; // Line 10
}
b
Thread thd = new Thread(r);
thd.start();

}
}

» [Ipote 3Hatu ipo ThreadGroup Bce-omHO MOTPiOHO
y 3B’SI3Ky 3 IOTO BHECKOM B 0OPOOKY BUHSATKIB, SIKi
BUKHIAIOTHCS IPOTATOM BUKOHAHHS ITOTOKY.

23.04.2020

Exception in thread "Thread-0" java.lang.ArithmeticException: / by zero
at ExceptionThread$1.run(ExceptionThread.java:10)
at java.lang.Thread.run(Unknown Source)
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11 mic/isi BAKUAAHHSA BUHATKY Ta IepepPUBAHHSA
MPOTrPAMHOTO MOTOKY

* JVM nepernsgae exk3demruisip Thread.UncaughtExceptionHandler, BctanoBieHuit 32 ;01TOMOTORO
metoay void setUncaughtExceptionHandler (Thread.UncaughtExceptionHandler eh) knacy
Thread.

» Kosu 3HaiizieHo 0OpOOHUK, BiH MepenacThcs (it passes execution) Ha BUKOHAHHST METOLY
= void uncaughtException(Thread t, Throwable e),

» tizmenTudikye Thread-o6’exT MOTOKY, IKUiT BUKWHYB BUK/TIOYEHHS,

" e - BUKHHYTe BUKJIIOYeHHs/TIOMUJIKY, Hanpukiaz, java.lang.OutOfMemoryErrorinstance.

= (Ko et MeTox BUKHUAE exception/error, BOHU irHOPYIOThCSI BIPTYaIbHOIO MAllUHOIO.

» [Ipunyckatouy, mo setUncaughtExceptionHandler() He Buk/vKaBcs 151 BCTAaHOB/IEHHSI 0OPOOHUKA,
BipTya/IbHA MalllMHa nepezae yrpasainasa metoay uncaughtException(Thread t, Throwable e)
BizmoBigHoro TreadGroup-o6’eKTa.

» [Ipunyckatoun, o ThreadGroup He posurnproBaBcs, a oro meToq, 45t 06po6ku BukoveHHs uncaughtException() He

nepeo3HavaBcsi, uncaughtException() mepezsae yrpaBiiHHs 1IbOMY METOZY 3 6ATbKIBCHKOTO KJIACY, SIKIO HasBHUM
6arbkiBcbkuii ThreadGroup.
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i1 mic/isi BAKUAAHHSA BUHATKY Ta IepepPUBAHHSA
MPOTrPAMHOTO MOTOKY

» [HakIIe BiH MepeBipsi€, Y1 BCTAHOBIEHO 0OPOOHUK HellepeXoTJIeHOTO BUK/TIOYEeHHS 34
YMOBYaHHSM (3a JOTIOMOT0I0 METOZY
= static void setDefaultUncaughtExceptionHandler(Thread.UncaughtExceptionHandler handler) knacy Thread)

» S Ko oOpoOHUK HellepeXOIUIEHUX BUK/IIOYeHb 32 3aMOBYYBAHHSIM Oy/10 BCTAHOBJIEHO, HOTO METO[,
uncaughtException() BUKITUKA€THCS 3 TUMH XX 2 apTyMeHTaMHU.
» [Hakure uncaughtException() mepesipsie cBiit Throwable-aprymeHT, 11106 BUSHAYUTH, YU € BiH €K3eMIUISIPOM
java.lang. ThreadDeath.
» Ko Tak, HiYOTO 0COGIMBOTO He BiJOYBAETHCS.

» [HaKIle MOBiIOM/IEHHSI BUHSITKY 3 JIICTUHTY BiZloOpaka€ Ha3By MOTOKY, OTPUMaHY Bif iioro metoxy getName() ta stack
backtrace, BuxopucTtoByrwouu merog, printStackTrace(), sskum Bosogie Throwable-aprymeHr.
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public class ExceptionThread

{

public static void main(String[] args)

{

Runnable r = new Runnable()

Metoau setUncaughtExceptionHandler() Ta

{ setDefaultUncaughtExceptionHandler() xk1acy Thread

@0verride
public void run()

{

}
b
Thread thd = new Thread(r);
Thread.UncaughtExceptionHandler uceh;
uceh = new Thread.UncaughtExceptionHandler()

int x =1 / 0;

{
@0verride
public woid uncaughtException(Thread t, Throwable e)
{
System.out.println("Caught throwable " + e + " for thread "
+ t);
}
b

thd.setUncaughtExceptionHandler(uceh);
uceh = new Thread.UncaughtExceptionHandler()

{
@0verride

public void uncaughtException(Thread t, Throwable e)
{
System.out.println("Default uncaught exception handler™);
System.out.println("Caught throwable " + e + " for thread "
+ 1);
}
B
thd. setDefaultUncaughtExceptionHandler (uceh);
thd.start();

* Bu He moGauuTe BUuBemeHHs uncaught exception
handler 3a ymoBYaHHSIM, OCKi/TbKY OOPOOHUK 3a
YMOBYAHHSIM He BUKJIMKAETHCS.

Il yist TorO, 1106 TTO6AYUTH BUBIiA (BHU3Y Caimy),
3aKOMEHTYUTe pPsAAOK
thd.setUncaughtExceptionHandler(uceh)

abo
thd.setDefaultUncaughtExceptionHandler(uceh);

23.04.2020

Caught throwable java.lang.ArithmeticException: / by zero for thread Thread[Thread-0,5,main] | 23




ObepexHo!

= Knac Thread oronoLuye Kifibka 3acTtapinux MeToAis, BKNoYardm stop() — 3ynnmHKY NOTOKY, LLO
BUKOHYETbLCA.
= OckKinbkun Ue unsafe-metoan, X BBaXaroTb 3acTapinmmu.
= He BUKOPUCTOBYMTE Ui 3acTapini Metoau.

» Takox Kpalue yHukatn metoay static void yield() — nepemukae BUKOHAHHSA 3 MOTOYHOIO
NOTOKY Ha IHLWMW — OCKINbKU e BMNMBaE Ha NepeHOCUMICTb Ta 3HUXKYE MPOAYKTUBHICTb

OooaaTky.
» Ha ogHux nnatdopmax yield() nepemMmkaeTbCsa Ha IHLWMA NOTIK, WO MOXEe MOKpaLUMTU NPOAYKTUBHICTb, a Ha
IHLUMX — NOBEPTAETLCA B MOTOYHUM MOTIK, MPOCTO BUTpadao4m pecypcu.
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