YITPABJIIHHA I[IOTOKAMU

HetanbHilie: http://docs.oracle.com/javase/8/docs/api/java/lang/Thread.html

1. CTBOpeHHA Ta 3alyCcK IO0TOKY

CrBopiTsb ks1ac MyCalculations:

public class MyCalculations implements Runnable {
private int number;
public MyCalculations(int number) {
this.number = number;
}
@Override
public void run() {
for (inti=0;1i<10; i++) {
System.out.printf("%s: %d * %d = %d\n", Thread.
currentThread().getName(), number, i, i * number);

HopatiTe o rpoekTy Kiaac Main:

public class Main {
public static void main(String[] args) {
for (inti=0; i <=5;i++) {
MyCalculations calculations = new MyCalculations(i);
Thread thread = new Thread(calculations);
thread.start();
}
}
}

CTBOpeHi NMOTOKM BUKOHYIOTH CBOIO POOOTY MapasesbHo.

Koxna Java-mporpama Mae€, npuHaiMHi, ofuH ToTikK. [Ipm 3amyckoBi mporpamu JVM

BUKOHYE 1]ell MOTIiK, KOTpUI BUK/IMKae MeToZ, main().

KoxxeH ueproBuii BUK/IMK MeToZy start() CTBOproe HOBMM NOTIK. Ki/IbKiCTh MOTOKIB Mporpamu

JIOPiBHIOE Ki/IbKOCTI BUK/IMKIB MeToZYy start().

BuKkoHaHHs TporpaMy 3aBeplIMTLCS TOZi, KOiW yci 1 moToky (non-daemon) 3aBepiiaTh
BUKOHaHHS. $IKIIIO TIOYAaTKOBUU TIOTIK (TOM, KOTPHUM BUKOHY€E MeTo/, main()) 3aBepiivB poboTy, iHIIi

TIOTOKH TPO/IOBXKYIOTb BUKOHYBaTH po0OTY JOKU He 3aBepIiaTh ii.

SIKIl0 oAMH i3 TOTOKIiB BHMKOPHUCTA€ IHCTPYKLit0 System.exit(), yci NMOTOKM NPUMNUHATH

BUKOHAHHSI.
Hopaiite HanpuKiHL MeToy run() HaCTYTHUN PSIIOK


http://docs.oracle.com/javase/8/docs/api/java/lang/Thread.html

if(Thread.currentThread().getName().equals("Thread-2")) System.exit(0);

PesynbTar Gyzie CXO)KMM Ha HaCTYTHUH (11jopa3y BiH Oyzie iHIIM):

Thread-0: 0 *0=0
Thread-4: 4*0=0
Thread-5: 5*0=0
Thread-3:3*0=0
Thread-3:3*1=3
Thread-3:3*2=6
Thread-3:3*3=9
Thread-3: 3 * 4 =12
Thread-2: 2 *0=0

AHasioriuHoro pesy/nbrary (MpH IjbOMY M)XK BapiaHTamMH iCHy€ NPUHIIUIIOBA Bi[IMiHHICTB)
MOJKHa JIOCSTTH, SIKI[O OTOJIOCHMTH Kjac, 1o craakye Thread, peanisyBatu y HbOMy @override
MeToy run(), a y TOJIOBHOMY TIOTOLi CTBOPHTH eK3eMILIsip L[boro Kiaacy. Metoy start(), BUK/IMKaHUM
yepe3 JlaHUM eK3eMILIsIp, 3aMyCTUTh HOBUI MOTIK.

public class MyCalculations extends Thread {
private int number;
public MyCalculations(int number) {
this.number = number;
}
@Override
public void run() {
for (inti=0;i<5;it+) {
System.out.printf("%s: %d * %d = %d\n", Thread.
currentThread().getName(), number, i, i * number);

public class Main {
public static void main(String[] args) {
for (inti=0;i<5;it+) {
MyCalculations calculations = new MyCalculations(i);
calculations.start();
}
}
}

2. IlepepyBaHHA BUKOHAHHA MOTOKY

Java-riporpama 3 06ifbIl Hi>)K OZIHUM TIOTOKOM 3aBepIllye BUKOHAHHs, KOMM YCi ii TIOTOKU



3aBepIaTh poboTy (TOuHillle, KOy yci ii MOTOKK-He IeMOHH 3aBepllaTh poOoTy abo Koy OfivH 3
TOTOKIB BUK/IMYe MeTo[| System.exit()).

Yacom moTpibHO 3aBepIIMTH BUKOHAHHS TOTOKY [/ 3aBepIleHHs poOoTu mporpamui abo
3aBepILLeHH 3aB/jaHHS, 1110 BUKOHYE TOTIK.

Java Hazjlae MexaHi3M IepepyBaHHSl [Ji TOBiJJOM/JIEHHS MOTOKYy NpO Te, L0 WOMY CJIif
3aBepIUTH poboTy. OCOO/MUBICTIO TAKOTO MeXaHi3My € Te, III0 TIOTiK [TOBUHEH MepPeBipuTH, Ui HOTo
poboty bOakaroThb TiepepBarty, uM Hi. [10Tik cam Bupilllye, uu pearyBaTv HOMY Ha 3aliT 3aBepLLeHHs
poOOTH, UM He MPOIrHOPYBAaTH MOTO i TTPOIOBKUTU BUKOHAHHS.

PosmigHeMo nipuksiaz;:

public class MyThread extends Thread {
@Override
public void run() {
while (true) {
if (isInterrupted()) {
System.out.printf("BukoHaHHS TOTOKY - lepepBaHo");
return;
}
}
}
}

Metoz, run() K1acy He BUKOHYE Hisikoi poOOTH OKpiM TOro, 1110 IepeBipsi€, UM OTPUMAHO
3aIUT Ha TIPUMMHEHHST pOOOTH TIOTOKY.

Hagiuinemo tiomy Takuii 3andr y Kiaci Main:

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

Thread task = new MyThread();

task.start();

try {
Thread.sleep(5000);

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

}

task.interrupt();

Pe3ynbrat: yepes 5 ¢ y KOHCOJIb TOTiK BUBOJUTD MOBiZOM/IEHHS

/usr/local/java/jdk1.8.0_66/bin/java
BukoHaHHSI ITOTOKY - TTepepBaHO

HNopamo pesikoro (pyHKLiOHaMy [0 MOTOKY:



public class MyThread extends Thread {
@Override
public void run() {
int delay = 0;
while (true) {
try {
Thread.sleep(500);
delay += 500;
System.out.println("delay: " + delay);
} catch (InterruptedException e) {
//e.printStackTrace();
// Ha 1]e¥i MOMeHT interrupt status == false
System.out.printIn("Sleep nmoToky 0Oy/0 nepepBaHo iHIIIKUM TOTOKOM'");
return;
}
if (isInterrupted()) {
System.out.println("BrkoHaHHSs TIOTOKY - epepBaH0");
return;
}
}
}
}

Pe3synbrar:
delay: 500
delay: 1000
delay: 1500
delay: 2000
delay: 2500
delay: 3000
delay: 3500
delay: 4000
delay: 4500
Sleep moToKy Oys10 TepepBaHO iHIIIMM TIOTOKOM

[TepepuBanHs Sleep Bifj0yBa€ThCsl HETAWHO IIOMHO HAZCUIAETHCS iHIIMM TIOTOKOM. ITOTik
Ha/ICU/Ia€ TiepepuBaHHs IIUIIXOM BUK/IMKY interrupt Haj o6'ektom Thread moToky, Ais sikoro
NoBUHHA OyTu TepepBaHa. [Ijs Toro, o0 MexaHi3M TiepepyBaHHS TIPaI[fOBaB KOPEKTHO, TOTIiK
TIOBYHHE IiJTPUMYBATU B/lacHe IepepuBaHHs. [10TiK MO)Ke caM IepepBaTy BjlaCHe BUKOHAHHSI.

https://docs.oracle.com/javase/tutorial/essential/concurrency/interrupt.html

AKUM UYMHOM TMOTIK MiATPUMY€ BacHe nepepuBaHHA? Lle 3anexuTh Bij TOro, L0 BiH
BUKOHY€ Yy [JlaHUM MOMEHT. SIKIIO TOTIK YacTO BWK/IMKAE MeTOJM, 3ZaTHi TreHepyBaTH
InterruptedException, BiH OBepTaeThCs 3 METOAY r'Uun Mic/isi 06poOKY BUHSTKOBOI CUTYaLlii.

Bararo mertogiB, 1o reHepytoth InterruptedException, Takux, siKk sleep, CKOHCTpyiioBaHi
TakUM UWHOM, 110 TepepuBal0Th B/laCHE BUKOHAHHSI HeTralHO, SKI0 HaAXOAWTh 3allT Ha
TepepyuBaHHS.


https://docs.oracle.com/javase/tutorial/essential/concurrency/interrupt.html
https://docs.oracle.com/javase/8/docs/api/java/lang/Thread.html#interrupt--

3. Interrupt Status Flag

MexaHi3M TMepeprBaHb iMILJIEMEHTOBAHO IIIJITXOM BUKOPUCTAHHS BHYTPIIIHbOTO (hrary,
KOTpUM Ha3uBaroTh interrupt status. Buknuk Thread.interrupt BcraHos/toe 1jeti dar. Konu noTik
riepeBipsi€ TepepyBaHHs, BUK/IWKalOuu cTatuuHuii Metof, Thread.interrupted, dviar mepepuBaHHsS
ckugaeTbesa. Hectatnunuii metop isInterrupted, KOTpuii BUKOPUCTOBYIOTH /ISl TIEPEBIPKU CTaTyCy
O/JHOTO TIOTOKY iHIIIMM, He 3MiHIO€ 3HaUeHHs CTaTyCHOro duiara.

HosinbHuii Meton, reHepyroun InterruptedException, ckugae interrupt. IIpote, mOBibHUMI
TOTIK, 11J0 BUK/IMKA€E TlepeprBaHHs, MOXKe 0[jpa3y BCTAHOBUTU HOTO 3HOBY.

https://docs.oracle.com/javase/8/docs/api/java/lang/Thread.html#interrupted--

interrupted()

public static boolean interrupted()

[TepeBipsie, uv ToTouHK MOTIK Oyno nepepBaHo. Ckuzae duiar interrupted status. THIMMU
CJIOBaM, SIKIIIO MeTo[, Oyle BUK/IMKAHO /IBiui, APYruil BUKIMK ToBepHe false, SIKI0O BUKOHaHHS

JIAHOTO TIOTOKY He OyJ10 TiepepBaHo Iiie pa3 Mic/s Mepiioro BUKIUKY interrupted().
[ToBeprae:

true, sIKII0 JaHUM TOTIK Oysi0 mepepBaHo, iHakie — false.

isInterrupted()
public boolean isInterrupted()
[TepeBipsie, uv MOTOUHU# MOTiK Oysio epepBaHo. He 3miHI0€ 3HaueHHst (ary interrupted status.
IToBeprae:
true, sIKIIIO JaHWUM TIOTIK Oy/10 mepepBaHo, iHakie — false.

4. KoHTpO/II0BaHHSA NepepUBaHHS NOTOKIB

PosrissHemo mipuksaz 3 kauru Java 7 Concurrency Cookbook (Javier Fernandez Gonzalez,
Packt Publishing, 2012, C. 15 — 18).

import java.util.concurrent. TimeUnit;
public class Main {
public static void main(String|[] args) {
FileSearch searcher = new FileSearch("/home/user/", "Retrofit.pdf");
Thread thread = new Thread(searcher);
thread.start();
try {
TimeUnit. SECONDS.sleep(30);
} catch (InterruptedException e) {
e.printStackTrace();
}
thread.interrupt();



https://docs.oracle.com/javase/8/docs/api/java/lang/Thread.html#interrupted--

import java.io.File;
public class FileSearch implements Runnable{
private String initPath;
private String fileName;
public FileSearch(String initPath, String fileName) {
this.initPath = initPath;
this.fileName = fileName;
}
@Override
public void run() {
File file = new File(initPath);
if (file.isDirectory()) {
try {
directoryProcess(file);
} catch (InterruptedException e) {
System.out.printf("%s: The search has been " +
"interrupted", Thread.currentThread().getName());
}
}
}

private void directoryProcess(File file) throws
InterruptedException {
File list[] = file.listFiles();
if (list !=null) {
for (int i = 0; i < list.length; i++) {
if (list[i].isDirectory()) {
directoryProcess(list[i]);
} else {
fileProcess(list[i]);
}
}

}
if (Thread.interrupted()) {

throw new InterruptedException();
}
}
private void fileProcess(File file) throws InterruptedException
{
if (file.getName().equals(fileName)) {
System.out.printf("%s : %s\n", Thread.currentThread().
getName() ,file.getAbsolutePath());
}
if (Thread.interrupted()) {
throw new InterruptedException();
}
}
}

Pesynbrar:
Thread-0 : /home/user/Retrofit.pdf




Thread-0 : /home/user/android-sdk-linux/Retrofit.pdf
Thread-0: The search has been interrupted

Metoz main ksiacy Main 3amyckae moTik, orosowieHuii y kiaci FileSearch. Ilpu npomy
BiZIOyBa€eThCS peKYpPCUBHUM MOILIYK (aiiny 3 moTpibHuM iMeHeM. [TouaTkoBy azpecy Ta iM'st darimy
3a/1at0Th 3a JornoMororo KoHcTpykropa FileSearch.

Metomu directoryProcess Ta fileProcess mepeBipsitoTh, uu He BifOy/ocs mepepUBaHHS
poboTH TIOTOKY 3a zoromMoroto metony interrupted(). fIKimo ¢mar repepuBaHHSI BCTaHOBJIEHO,
Metog, interrupted() ckugae ¥ioro i rporpama reHepye BUHSITKOBY cuTyallito InterruptedException,
sKa 00pobsieTbcst MeTozoM run().

5. 3acMHaHHA Ta BiAHOB/IEHHS POOOTH MOTOKIB

https://docs.oracle.com/javase/8/docs/api/java/lang/Thread.html#sleep-long-

[ns mpu3ynuHeHHsT poOOTH TMOTOKY Ha 3aJjaHuid Tepiofi 4acy BUKOPUCTOBYHOTH METO[
Thread.Sleep() abo sleep() enemenra TimeUnit.

sleep
public static void sleep(long millis) throws InterruptedException

3Myl1lye MOTOYHMM MOTIK “3aCHYTH” (TMMYacOBO TPUIIMHUTU BHUKOHAHHS) Ha 3a/aHy
KUTbKiCTb MijliceKyH/l. TOUHICTb 3a/1e)KUTh Bifi CHCTEMHUX TaliMepiB Ta M/aHyBabHUKIB 3a/au.

[TapameTpu:

millis — nepiog yacy y MmisicekyHzax.

BuHATKOBI cuTyariii:

Illegal ArgumentException — y BUMaJKOBi, IKILI0 TapaMeTp Mae Bifi'€eMHe 3HaUeHHSI;

InterruptedException — K110 /0Bi/IbHUI MOTIK MepepBaB BUKOHAHHS [JaHOTO MOTOKY. Prar
interrupted status JaHOTO TIOTOKY CKUJAETbCS y BUMA/IKOBI MOSIBU L{i€] BUHSTKOBOI CUTYaLlil.

sleep
public static void sleep(long millis, int nanos) throws InterruptedException

3Myllly€e TOTOUHMM TMOTIK “3acCHYTH” (TMMYacOBO TMPWUIIMHUTU BUKOHAHHS) Ha 3a/laHy
KiZIbKICTb MijTiCeKyHZ, + 3aJaHy KUIbKICTb HAHOCEKYHZ. TOUHICTb 3a/leXUThb BiJj CUCTEMHUX
TaliMepiB Ta MJlaHyBa/IbHUKIB 3a/ay.

[Tepametpu: The thread does not lose ownership of any monitors.

Parameters:

millis — yac y mc;

nanos — 0-999999 nopatkoBi HC YaCy 3aCUHAHHS.

BuHATKOBI cuTyariii:

Illegal ArgumentException — y BWIa/IKOBi, SIKIIIO TlapaMeTp Mae€ Bif'eMHe 3HaueHHs abo
KiJTbKiCTh HC He HaJIeXKUTh Jliara3oHoBi 0-999999;

InterruptedException — SIKII0 JOBi/IbHUM TOTiK TlepepBaB BUKOHAHHS 1JaHOTO MOTOKY. dniar
interrupted status J@aHOTO TIOTOKY CKUJJAEThCSI Y BUTIA/IKOBI TIOSIBU 11i€i BUHSATKOBOI CUTYaIIil.

[TepeniuyBanuii Tun TimeUnit
https://docs.oracle.com/javase/8/docs/api/java/util/concurrent/TimeUnit.html

TimeUnit npezcrasisge iHTepBaau 4acy 13 3ajaHuM piBHeM rpaHy/spHOCTi. TimeUnit He BUKOHY€E


https://docs.oracle.com/javase/8/docs/api/java/util/concurrent/TimeUnit.html
https://docs.oracle.com/javase/8/docs/api/java/lang/InterruptedException.html
https://docs.oracle.com/javase/8/docs/api/java/lang/IllegalArgumentException.html
https://docs.oracle.com/javase/8/docs/api/java/lang/InterruptedException.html
https://docs.oracle.com/javase/8/docs/api/java/lang/InterruptedException.html
https://docs.oracle.com/javase/8/docs/api/java/lang/IllegalArgumentException.html
https://docs.oracle.com/javase/8/docs/api/java/lang/InterruptedException.html
https://docs.oracle.com/javase/8/docs/api/java/lang/Thread.html#sleep-long-

JKOOHUX AIik 3 iHdopMalji€to, a Tiibku foromarae opraHizyBaru ii. TimeUnit BUKOPHUCTOBYIOTh [isI
iHbopMyBaHHSI MeTOAIB MpPO Te, SIK IHTeprpeTyBaTW IixHi uacoBi mapamerpu. KoHcTaHTM —
HACTYIIHI:

DAYS — opuHuLg yacy, KOTpa npeCcTaB/iIsge ABaLUsTh YOTUPY FOAVHY;

HOURS — opunuLg yacy, KOTpa npeCTaBiIsi€ [ICTAeCAT XBU/IUH;

MICROSECONDS — opuHuIg yacy, KoTpa npejCcTaB/ise OAHY TUCIYHY MITiCeKyH/Iu;

MILLISECONDS — opuHuLs yacy, KOTpa IIpe/iCTaB/Isi€ OfHY TUCAYHY CeKyH/U;

MINUTES — opuHuLg yacy, KOTpa npeCcTaB/Is€ WiCTAeCAT XBUIUH;

NANOSECONDS — ofuHulLg yacy, KOTpa IpefiCTaBIIs€ OfHY TUCAUYHY MiKPOCEKYH/U;

SECONDS — oaunuLg yacy, KoTpa IpeCTaBiIsi€ O4HY CeKyHAY.

3BepHITh yBary Ha Te, 11J0 HEMa€ rapaHTii TOro, 11J0 KOHKPeTHa iMIieMeHTaLisl 3aTPUMKHA
Oyzie 3AaTHOO BiZiuyTH Tiepebir yacy Ha piBHI rpaHy/IsipHOCTI, 3a7laHoMy TimeUnit.

6. OuikyBaHHs 3aBepIIeHHs po0OTH NMOTOKY (join)

MeTtog, join() f03BoJIsiE TOTOKOBI OUiKyBaTH Ha 3aBepilieHHs poOOTH iHILIOro MoToKy. SKIIo t
— 00'ekt Thread, moTik KOTpoOro y faHuii MOMEHT BUKOHYETBCSI, Y Pe3y/bTari

t.join();

JAHUW TIOTiK TIOBUHEH TIPU3YTIIMHUTH BUKOHAHHS [JOTH, JOKMU TIOTIK t 3aBepIINTb CBOK POOOTY.
[TepeBaHTa)keHHs join [j03BOJIsiE BKa3aTH Tepiof ouikyBaHHs. [IpoTe, sk i sleep, join 3ane>xuth Bif
CUHXPOHi3allil orepaijiiiHoi cUcTeMu, TOMYy He C/iJi OuiKyBaTW, IT[0 join OyJe ouikyBaTH came
BKa3aHwuii nepiof. Sk i sleep, join BignoBizae Ha mepepuBaHHs 3 InterruptedException.

[Mpuknag, 3 https://docs.oracle.com/javase/tutorial/essential/concurrency/simple.html

public class SimpleThread {
// Display a message, preceded by
// the name of the current thread
static void threadMessage(String message) {
String threadName =
Thread.currentThread().getName();
System.out.format("%s: %s%n",
threadName,
message);
}
private static class MessageL.oop
implements Runnable {
public void run() {
String importantInfo[] = {
"Pik rourHaeTbCo y CiuHl",
"3a ciuHeM #jie TIoTHi",
"3a /I0TUM - Oepe3eHb",
"3a Gepe3HeM - KBiTeHb"
%
try {
for (int i = 0;



https://docs.oracle.com/javase/tutorial/essential/concurrency/simple.html

}

i < importantInfo.length;
i) {
// Pause for 4 seconds
Thread.sleep(4000);
// Print a message
threadMessage(importantInfo[i]);
}
} catch (InterruptedException e) {
threadMessage("Mene - 3ynunauau!");
}
}

public static void main(String args|])

throws InterruptedException {
// Delay, in milliseconds before
/I we interrupt MessageL.oop
// thread (default one hour).
long patience = 1000 * 60 * 60;
// If command line argument
// present, gives patience
// in seconds.
if (args.length > 0) {

try {
patience = Long.parseLong(args[0]) * 1000;

} catch (NumberFormatException e) {
System.err.println(" Argument must be an integer.");
System.exit(1);

}

}

threadMessage("3amyckaemo notik MessageLoop");

long startTime = System.currentTimeMillis();

Thread t = new Thread(new MessageLoop());

t.start();

threadMessage("Ouikyemo Ha 3aBepiiieHHs1 TOTOKY MessageL.oop");
// 1oop until MessageL.oop

// thread exits

while (t.isAlive()) {

threadMessage("A cHiry Bce HeMa...");

// Wait maximum of 1 second

/I for MessageL.oop thread

// to finish.

t.join(1000);

if (((System.currentTimeMillis() - startTime) > patience)

&& t.isAlive()) {
threadMessage("3Myunnucs uekaru!");
t.interrupt();

// Shouldn't be long now
/I -- wait indefinitely
t.join();




}

}
threadMessage(""Haperuri!");

PeByanaT BHUKOHAHHA:

main: 3aryckaemo notik MessagelL.oop
main: OuiKyemo Ha 3aBeplleHHs TOTOKy Messagel.oop
main: A cHIry Bce Hema...

main: A CHiry Bce HeMa...

main: A cHIry Bce Hema...

main: A CHiry Bce HeMa...
Thread-0: Pik nounHaeTbCs1 y ciuHi
main: A CHiry Bce HeMa...

main: A cHIry Bce Hema...

main: A CHiry Bce HeMa...

main: A cHIry Bce Hema...
Thread-0: 3a ciudem iiie moTHiA
main: A cHIry Bce Hema...

main: A CHiry Bce HeMa...

main: A cHIry Bce Hema...

main: A CHiry Bce HeMa...
Thread-0: 3a moTum - 6epe3eHb
main: A CHiry Bce HeMa...

main: A cHIry Bce Hema...

main: A CHiry Bce HeMa...

main: A cHIry Bce Hema...
Thread-0: 3a 6epe3HeM - KBiTeHb
main: Haperuri!

7. CUHXpOHi3aljis

[ToTOKM B3a€EMO/IitOTh, Ha/JatOu AOCTYII [0 T0JIiB Ta MOCUIaHb Ha 00'€KTH, Ha sIKi BKa3yHOTh
nosisi. Taka hopMa B3aeMo/iil € e(peKTUBHOIO, TTPOTe YMOK/IUB/IIOE 2 TUIH TIOMUJIOK: iHTepdepeHLIito
TIOTOKIB Ta TOMUJIKU YepProBOCTI.
[HCTpyMeHT, sikuii 3armobirae 1osiBi TaKMX MOMHJIOK, Ha3UBAETHCSI CHHXPOHI3aLjier0. Pa3om 3
THUM, CUHXPOHi3alliss MO)XXe BUK/IMKaTh KOHKYDEHL]il0 MOTOKiB, KOTPa BUHUKAE TOAi, KOu AiBa abo
Oifbllle TIOTOKIB HaMararOThCSI OTPUMATH JOCTYI 0 [esIKOTO pecypcy OfHOYACHO i y pe3ysibrari
TIporpaMa BUKOHY€EThCS MOBiIbHO abo, HaBiTh, B3arasii MPUIHHSE BUKOHAHHS.

8. InTepdepeHiiis noToxiB

https://docs.oracle.com/javase/tutorial/essential/concurrency/interfere.html

Po3ryissHeMoO JiesIKMM KJiac


https://docs.oracle.com/javase/tutorial/essential/concurrency/interfere.html

class Counter {
private int ¢ = 0;

public void increment() {
ct++;

b

public void decrement() {
-

}

public int value() {
return c;

}

[HTepdepeHLiis BUHUKAE TO/i, KOMU JBi orepaliil, 1110 BUKOHYIOThCS Y Pi3HUX MOTOKax, [it0Th
HaJ, OHMMH I TMMM >K AaHUMU. Hampukiaj, ofHOUaCHO BHMKOHYIOTb MeTofu increment() Ta
decrement(). Taka cuTyariist Oysia 6 HEMOXKIHMBOIO, SKIO O 1fi MeToau Oy HETMOJiIEHUMM, TIPOTE
BOHU CK/1aZjat0ThCA i3 JEKIIbKOX KPOKIB.

9. IToMH/IKM KOHCHUCTeHTHOCTi mam'siTi

[ToMUIKM KOHCUCTEHTHOCTI (y3ro[pKeHOCTi) TParvIsitOTbCS T/, KOJIA Pi3Hi MOTOKU HE MalOTh
YiTKOTO YSIBJIEHHSI TIPO Te, UMM TIOBUHHI OyTH OZiHI i Ti XK [jaHi.

Kitou 7151 yHUKHEHHST TIOMUJIOK KOHCHUCTEeHTHOCTI — pO3yMiHHS 3B's3Ky “happens-before”
(“Tparunocs go”).

[Tpuknaz: BukopuctaHHs start() Ta join().

10. CunxpoHi3zoBaHi MeTO 1

https://docs.oracle.com/javase/tutorial/essential/concurrency/syncmeth.html

Java Hajae 2 ifioMy CMHXpOHi3arlil: CMHXPOHi30BaHi METOAU Ta CUHXPOHi30BaHi 0/10Ku. [st
Toro, o0 Meton OyB CHHXPOHI30BaHWUM, CJIifi MOZATH KIHOUoBe cyioBo synchronized mo #oro
OTOJIOLIEHHS:

public class SynchronizedCounter {
private int ¢ = 0;

public synchronized void increment() {
Cct++;

b

public synchronized void decrement() {



https://docs.oracle.com/javase/tutorial/essential/concurrency/syncmeth.html

public synchronized int value() {
return c;

}

fAxmo count — ek3emruisp SynchronizedCounter, To pe3y/abTaToM OroOJIOLLEHHSI METOZIB
CUHXPOHI30BaHHUMH € /1Ba e(heKTu:

- CTa€ HEMOXK/IMBOIO iHTepdepeHList MOTOKIB. SIKII0 OAUH MOTiK BUKOHYE CUHXPOHi30BaHUM
MeToz [/1si 00'€KTa, iHII MMOTOKH, 110 BUK/IMKAIOTh CMHXPOHI30BaHi METOZAM /i1 TOTO XX 00'€KTa,
TIOBUHHI [I0YeKaTHCs 3aBepLleHHs] BUKOHAHHS METOAY MOTOKOM, KOTPUM OTPUMaB JJOCTYII IO AaHUX
LIBU/IIIIE;

- SIKII0 CMHXPOHIi30BaHWM MeTO/] iCHy€, BiH aBTOMaTUUHO BCTAHOBJIIOE 3B's30K “happens-
before” 3 Oyb-SIKMM iHIITUM TOC/TiJOBHUM BUK/IUKOM CHHXPOHiI30BaHOTO METO/Y /IJIS ITbOT'0 CaMOT0
00'exTy. [laHe TapaHTYE, 1110 3MiHU cTaHy 00'eKTa OyayTh BUAUMUMMU [JIs iHILIKX MTOTOKIB.

KoHcTpyKTOp K/1acy He Mo)Ke OyTu CHHXpOHi30BaHUM. CHHXPOHi3allisi KOHCTPYKTOpa He Ma€e
CEeHCY, OCKI/IbKY TIiJj YaC CTBOPEHHs eK3eMIUIsipa KJacy TUIbKW OJWH IOTiK MOXKe MaTy JOCTYyMH [0
KOHCTPYKTOpa.

KoHcTpyroroun 00'eKT, JOCTYMHUN Pi3HUM KJjacam, cjif OyTH yBaKHUM i He TIOLLIMPIOBATH
TIOCUJIAHHS Ha 11eHi 00'eKT paHillle, Hi>K BiH CTaHe I0CTYITHUM.

Final-monist, KOoTpi He MOXKyTh OyTH 3MiHeHi TTiC/IsT CMHXPOHi3allii, OCTYIIHI ITiC/IT CTBOPEHHS
eK3eMIUISIDY He CHHXPOHI30BaHUM MeTOZaM.

11. CunxpoHi3oBaHi oneparopu

CunxpoHi3auis y Java nmo0yzoBaHa HaBKOJIO BHYTPIlIHBOI CYyTHOCTI, BiZJlOMOI SIK “BHYTPIIlIHE
6/okyBaHHsI” ab0 6/I0KyBaHHS 3a ZIOTIOMOT0I0 “MOHITOpiB”.

Mosnitopu 3amobirarote AocCTymoBi 0 00'€KTa, [0 KOTPOrO OTPUMYE AOCTYII
CUHXPOHI30BaHUI METOZ,.

public void addName(String name) {
synchronized(this) {
lastName = name;
nameCount++;
}
nameList.add(name);

}

Y nanomy BurnakoBi orepatop addName morpeOye cuHxpoHi3aijii 3mMiH f0 lastName Ta
nameCount.

CuHXpOoHi30BaHi 0/10KM 3pyuHi /715 TIOKpallleHHs] KOHKYPYBaHHS TIOTOKIB Y BUIIA/IKOBi 00pe
rpaHy/IbOBaHUX JJaHUX:

public class MsLunch {




private long c1 = 0;
private long c2 = 0;
private Object lock1 = new Object();
private Object lock2 = new Object();

public void inc1() {
synchronized(lock1) {
cl++;
}
}

public void inc2() {
synchronized(lock?) {
c2++;
}
}
}

12. AromapHi jii

Y nporpamyBaHHi aTOMapHOMY /Iisl € Ti€to, sika e()eKTUBHO BiI0yBa€eThCSI panTOBO. ATOMapHa
Jiist He MOyKe 3YMMHUTHCS TocepeAuHi. BoHa abo BifOyBaeTbcsi TOBHICTIO, abo He BifOyBa€eThCs
y3aravii. JKogui nmo6iuHi z1ii aromapHOi onepatiii He OyyTh BUAUMI, TIOKH BOHA He 3aBePIINTHCS.

[Tpuknaj, omeparliii YNTaHHS-3aMKMCy 3MiHHUX-TIOCHIAHb Ta Oi/BIIIOCTI PUMITHBHUX THIIIB
— aTtoMapHi. YuTaHHs Ta 3aMuc yCix 3MiHHUX, OroJIOlleHHX K volatile — aromapHi.

A omneparop ++ He € aTOMapHHM.

13. )KuByuicTb

3paTHICTb TIapaeTbHOI porpaMu OyTH BUKOHAHOKO BUAaCHO, HAa3UBAETHCS XKUBYUiCTIO.

14. Tynuk (Deadlock)

public class Deadlock {
static class Friend {
private final String name;
public Friend(String name) {
this.name = name;
}
public String getName() {
return this.name;
}
public synchronized void bow(Friend bower) {
System.out.format("%s: %s"
+" has bowed to me!%n",
this.name, bower.getName());




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

}
}

public static void main(String[] args) {
final Friend alphonse =
new Friend("Alphonse");
final Friend gaston =
new Friend("Gaston");
new Thread(new Runnable() {
public void run() { alphonse.bow(gaston); }
}).start();
new Thread(new Runnable() {
public void run() { gaston.bow(alphonse); }
1.start();

15. CTBopeHHsA Ta 3aMyCK MOTOKiB-ieMOHIB

Java Bosiogii€e crieljia/lbHUM THIIOM TOTOKIiB — JeMOHiB. Taki MOTOKYA MaroTh Jy>Ke HU3bKUM
NpiopuTeT 1 3a3BMuYall BUKOHYHOTHCS y BMIAJKOBI, SIKIIO Ha JaHUM 4YaC He BUKOHYIOTHCS IHIII
MOTOKU Tipoliecy. Ko/ JeMOH 3a/vIIa€ETbCsl €JUHUM TOTOKOM IIPOrpaMM, KOTPUM BUKOHYETHCS,
BipTyasibHa MallliHa MPUMUHSIE POOOTY TAaKOTO MOTOKY.

PosrissHemo mpuksaz, 3 kauru Java 7 Concurrency Cookbook (Javier Fernandez Gonzalez,
Packt Publishing, 2012, C. 24 — 27).

import java.util. ArrayDeque;
import java.util.Date;
import java.util.Deque;
import java.util.concurrent. TimeUnit;
public class Chap1 {
private static class Event {
public Date getDate() {
return date;
}
public void setDate(Date date) {
this.date = date;
}
public String getEvent() {
return event;




}
public void setEvent(String event) {
this.event = event;
}
private Date date;
private String event;
}
public static class WriterTask implements Runnable {
private Deque<Event> deque;
public WriterTask(Deque<Event> deque) {
this.deque = deque;
}
@Override
public void run() {
for (inti = 0; i < 100; i++) {
Event event = new Event();
event.setDate(new Date());
event.setEvent(String.format("The thread %s has generated an event",
Thread.currentThread().getld()));
synchronized(this) {
deque.addFirst(event);
System.out.println("deque size: " + deque.size() + " thread: " +
Thread.currentThread().getld());
}
try {
TimeUnit. SECONDS.sleep(1);
} catch (InterruptedException e) {
e.printStackTrace();
}
}
}
}

public static class CleanerTask extends Thread {
private Deque<Event> deque;
public CleanerTask(Deque<Event> deque) {
this.deque = deque;
setDaemon(true);
}
@Override
public void run() {
while (true) {
Date date = new Date();
clean(date);
}
}
private void clean(Date date) {
long difference;
boolean delete;
if (deque.isEmpty()) {
return;




}

delete = false;
do {
Event e = deque.getLast();
difference = date.getTime() - e.getDate().getTime();
if (difference > 10000) {
System.out.printf("Cleaner: %s\n", e.getEvent());
deque.removeLast();
delete = true;
}
} while (difference > 10000);
if (delete) {
System.out.printf("Cleaner: Size of the deque: %d\n", deque.size());
}
}
}
public static void main(String[] args) {
Deque<Event> deque = new ArrayDeque<>();
WriterTask writerTask = new WriterTask(deque);
for (inti=0;1i < 3;i++) {
Thread thread = new Thread(writerTask);
thread.start();
}
CleanerTask cleanerTask = new CleanerTask(deque);
cleanerTask.start();

}

PeBy.TIBTaT BHUKOHAHHSA:

deque size: 1 thread: 10
deque size: 2 thread: 11
deque size: 3 thread: 12
deque size: 4 thread: 10
deque size: 5 thread: 11
deque size: 6 thread: 12
deque size: 7 thread: 10
deque size: 8 thread: 12
deque size: 9 thread: 11
deque size: 10 thread: 10
deque size: 11 thread: 12
deque size: 12 thread: 11
deque size: 13 thread: 10
deque size: 14 thread: 12
deque size: 15 thread: 11
deque size: 16 thread: 10
deque size: 17 thread: 12
deque size: 18 thread: 11
deque size: 19 thread: 12
deque size: 20 thread: 10




deque size: 21 thread: 11

deque size: 22 thread: 10

deque size: 23 thread: 12

deque size: 24 thread: 11

deque size: 25 thread: 12

deque size: 26 thread: 10

deque size: 27 thread: 11

deque size: 28 thread: 12

deque size: 29 thread: 10

deque size: 30 thread: 11

Cleaner: The thread 10 has generated an event
Cleaner: The thread 11 has generated an event
Cleaner: Size of the deque: 28

Cleaner: The thread 12 has generated an event
Cleaner: Size of the deque: 27

deque size: 28 thread: 10

deque size: 29 thread: 11

deque size: 30 thread: 12

Cleaner: The thread 10 has generated an event
Cleaner: The thread 11 has generated an event
Cleaner: Size of the deque: 28

Cleaner: The thread 12 has generated an event
Cleaner: Size of the deque: 27

deque size: 28 thread: 10

deque size: 29 thread: 11

deque size: 30 thread: 12

(pe3ynbTar HaBe/|eHO He MOBHICTIO)

16. O0poOKa HEKOHTPO/IbOBAHMX BUHATKOBHUX CHTYaIlii y MOTOKax

Y Java icHyrOTb /iBa TUIIM BUHATKOBUX CUTYaLIii:

checked
unchecked

public class Chap1 {
public static class ExceptionHandler implements Thread.UncaughtExceptionHandler {
@Override
public void uncaughtException(Thread t, Throwable e) {
System.out.printf("An exception has been captured.\n");
System.out.printf("Thread: %s\n", t.getld());
System.out.printf("Exception: %s: %s\n", e.getClass().getName(), e.getMessage());
System.out.printf("Stack Trace: \n");
e.printStackTrace(System.out);
System.out.printf("Thread status: %s\n", t.getState());
}
}

public static class Task implements Runnable {




@Override
public void run() {
int n = Integer.parselnt("TT");
}
}
public static void main(String[] args) {
Thread thread = new Thread(new Task());

thread.setUncaughtExceptionHandler(new ExceptionHandler());
thread.start();

}

Pesynbrar:

An exception has been captured.

Thread: 10

Exception: java.lang.NumberFormatException: For input string: "TT"
Stack Trace:

java.lang.NumberFormatException: For input string: "TT"

at java.lang.NumberFormatException.forInputString(NumberFormatException.java:65)
at java.lang.Integer.parselnt(Integer.java:580)

at java.lang.Integer.parselnt(Integer.java:615)

at Chap1$Task.run(Chap1.java:20)

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

Thread status: RUNNABLE

fdxuo 3akomeHTyBatd thread.setUncaughtExceptionHandler(new ExceptionHandler()),
pe3ysbTar Oy/ie HaCTyTTHHM:

Exception in thread "Thread-0" java.lang.NumberFormatException: For input string: "TT"

at java.lang.NumberFormatException.forInputString( )
at java.lang.Integer.parselnt( )

at java.lang.Integer.parselnt( )

at Chap1$Task.run(Chap1.java:20)

at java.lang.Thread.run( )

17. BUKOPHUCTaHHA JIOKA/IbHUX 3MiHHHMX y MOTOKaX

import java.util.Date;

import java.util.concurrent. TimeUnit;

public class Chap1 {

public static class UnsafeTask implements Runnable {
private Date startDate;
@Override
public void run() {
startDate = new Date();




System.out.printf("Starting Thread: %s : %s\n",
Thread.currentThread().getld(), startDate);
try {
TimeUnit. SECONDS .sleep((int) Math.rint(Math.random() * 10));
} catch (InterruptedException e) {
e.printStackTrace();
}
System.out.printf("Thread finished: %s : %s\n",
Thread.currentThread().getld(), startDate);
}
}

public static class SafeTask implements Runnable {
private static ThreadLocal<Date> startDate = new ThreadLocal<Date>(){
protected Date initial Value() {
return new Date();
}
b
@Override
public void run() {
System.out.printf("Starting Thread: %s : %s\n",
Thread.currentThread().getld(), startDate.get());
try {
TimeUnit. SECONDS .sleep((int) Math.rint(Math.random() * 10));
} catch (InterruptedException e) {
e.printStackTrace();
}
System.out.printf("Thread finished: %s : %s\n",
Thread.currentThread().getld(), startDate.get());
}
}
public static void main(String[] args) {
UnsafeTask unsafeTask = new UnsafeTask();
for(inti=0;1i < 3; i++) {
Thread thread = new Thread(unsafeTask);
thread.start();

try {
TimeUnit. SECONDS.sleep(2);
} catch (InterruptedException e) {
e.printStackTrace();
}

}
SafeTask safeTask = new SafeTask();

for(inti=0;i<3;i++) {
Thread thread = new Thread(safeTask);
thread.start();
try {
TimeUnit. SECONDS .sleep(2);
} catch (InterruptedException e) {
e.printStackTrace();




Pe3ynbTaT BUKOHAHHS i3 Oe3MeYHUM J0CTYTIOM /10 3MiHHHUX:

Starting Thread: 10
Starting Thread: 11 :
Starting Thread: 12 :
Thread finished: 12 :
Thread finished: 10 :
Thread finished: 11

: Fri Apr 15 07:17:52 EEST 2016

Fri Apr 15 07:17:54 EEST 2016
Fri Apr 15 07:17:56 EEST 2016
Fri Apr 15 07:17:56 EEST 2016
Fri Apr 15 07:17:52 EEST 2016

: Fri Apr 15 07:17:54 EEST 2016

SIK BUZIHO, KOXKeH TOTIK 3aBepllly€e€ CBOE BUKOHAHHSA i3 TWUM 3HaueHHSM 3MIHHOI, 3 SIKUM BiH
1104aB BUKOHAHHS.

3MiHUMO Kopi 3 OesreuHOro Ha HeOe3reuyHWi, 3aKOMEHTYBAaBIIM i pO3KOMEHTYBaBIIU
Bi/INIOBI{HI YaCTUHU.

Pesynbrar:

Starting Thread: 10 :
Starting Thread: 11 :
Thread finished: 10 :
Starting Thread: 12 :

Fri Apr 15 07:20:04 EEST 2016
Fri Apr 15 07:20:06 EEST 2016
Fri Apr 15 07:20:06 EEST 2016
Fri Apr 15 07:20:08 EEST 2016

Thread finished: 11
Thread finished: 12

: Fri Apr 15 07:20:08 EEST 2016
: Fri Apr 15 07:20:08 EEST 2016

Jlerko MOMITUTH, IO TOTIK 3aBeplly€e BUKOHAHHSA i3 TUM 3HAU€HHAM [aTH, 3 SIKUM I104aB
BUKOHAHHS OCTaHHiM Ha JaHWUH MOMEHT TIIOTiK.

18. I'pynyBaHHsA NMOTOKIB

import java.util.Date;
import java.util. Random;
import java.util.concurrent. TimeUnit;
public class Chap1 {
public static class SearchTask implements Runnable {
private Result result;
public SearchTask(Result result) {
this.result = result;
}
@Override
public void run() {
String name = Thread.currentThread().getName();
System.out.printf("Thread %s: Start\n", name);
try {
doTask();
result.setName(name);




} catch (InterruptedException e) {
System.out.printf("Thread %s: Interrupted.\n", name);
return;

}

System.out.printf("Thread %s: End\n", name);

}
private void doTask() throws InterruptedException {

Random random = new Random(new Date().getTime());

int value = (int)(random.nextDouble() * 10);

System.out.printf("Thread %s : %d\n", Thread.currentThread().getName(), value);

TimeUnit. SECONDS.sleep(value);

}
}

private static class Result {
private String name;
public String getName() {
return name;
}
public void setName(String name) {
this.name = name;
}
}
public static void main(String|[] args) {
ThreadGroup threadGroup = new ThreadGroup("Searcher");
Result result = new Result();
SearchTask searchTask = new SearchTask(result);
for (inti=0;i<5;i++) {
Thread thread = new Thread(threadGroup, searchTask);
thread.start();
try {
TimeUnit. SECONDS.sleep(1);
} catch (InterruptedException e) {
e.printStackTrace();
}
}
System.out.printf("Number of threads: %d\n", threadGroup.activeCount());
System.out.printf("Information about the ThreadGroup\n");
threadGroup.list();
Thread[] threads = new Thread[threadGroup.activeCount()];
threadGroup.enumerate(threads);
for (int i = 0; i < threadGroup.activeCount(); i++) {
System.out.printf("Thread %s: %s\n", threads[i].getName(), threads[i].getState());
}
waitFinish(threadGroup);
threadGroup.interrupt();
}
private static void waitFinish(ThreadGroup threadGroup) {
while (threadGroup.activeCount() > 9) {
try {
TimeUnit. SECONDS .sleep(1);




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

PGBYJILTaT BHUKOHAHHA:

Thread Thread-0: Start

Thread Thread-0 : 1

Thread Thread-1: Start

Thread Thread-1 : 4

Thread Thread-0: End

Thread Thread-2: Start

Thread Thread-2 : 3

Thread Thread-3: Start

Thread Thread-3 : 5

Thread Thread-4: Start

Thread Thread-4 : 5

Thread Thread-1: End

Number of threads: 3

Information about the ThreadGroup

Thread Thread-2: End

java.lang.ThreadGroup[name=Searcher,maxpri=10]
Thread[Thread-2,5,Searcher]
Thread[ Thread-3,5,Searcher]
Thread[Thread-4,5,Searcher]

Thread Thread-3: TIMED_ WAITING

Thread Thread-4: TIMED_WAITING

Thread Thread-4: Interrupted.

Thread Thread-3: Interrupted.

19. O0poOKa HEKOHTPO/IbOBAHUX BUHATKOBUX CHTYallil y rpymnax rmoToKiB

import java.util.Random;
public class Chap1 {
public static class MyThreadGroup extends ThreadGroup {
public MyThreadGroup(String name) {
super(name);
}
@Override
public void uncaughtException(Thread t, Throwable e) {
System.out.printf("The thread %s has thrown an exception\n", t.getId());
e.printStackTrace(System.out);
System.out.printf("Terminating the rest of threads\n");
interrupt();




}

}
}

public static class Task implements Runnable {
@Override
public void run() {
int result;
Random random = new Random(Thread.currentThread().getld());
while (true) {
result = 1000 / ((int) (random.nextDouble() * 1000));
System.out.printf("%s : %d\n", Thread.currentThread().getld(), result);
if (Thread.currentThread().isInterrupted()) {
System.out.printf("%d : interrupted\n", Thread.currentThread().getld());
return;

}
}
}
}
public static void main(String[] args) {
MyThreadGroup threadGroup = new MyThreadGroup("MyThreadGroup");
Task task = new Task();
for (inti=0;1i<2;i++) {
Thread t = new Thread(threadGroup, task);
t.start();
}
}

[Ipuknan pesysnbrary:

10 :
11:
11:
11:
11:
10 :
10 :
11:

U= W Wk, N =
oo

(@)]

The thread 11 has thrown an exception

java.lang.ArithmeticException: / by zero

at Chap1$Task.run(Chap1.java:21)
at java.lang.Thread.run(Thread.java:745)

Terminating the rest of threads
10 : interrupted




20. Bukopucranss (padpuKu /18 CTBOPEHHS MOTOKIB

import java.util.ArrayList;

import java.util.Date;

import java.util.List;

import java.util.concurrent. ThreadFactory;
import java.util.concurrent. TimeUnit;

public class Chap1 {
public static class MyThreadFactory implements ThreadFactory {

private int counter;
private String name;
private List<String> stats;

public MyThreadFactory(String name) {
this.counter = 0;
this.name = name;
stats = new ArrayList<>();

}

@Override
public Thread newThread(Runnable r) {
Thread t = new Thread(r, name + "-Thread_" + counter);
counter++;
stats.add(String.format("Created thread %d with name %s on %s",
t.getld(), t.getName(), new Date()));
return t;

}

public String getStats() {
StringBuffer buffer = new StringBuffer();
for (String stat : stats) {
buffer.append(stat);
buffer.append("\n");
}
return buffer.toString();
}
}

public static class Task implements Runnable {

@Override
public void run() {
try {
TimeUnit. SECONDS.sleep(1);
} catch (InterruptedException e) {
e.printStackTrace();

}




}

}

public static void main(String[] args) {

MyThreadFactory factory = new MyThreadFactory("MyThreadFactory");
Task task = new Task();

Thread thread;
System.out.printf("Starting the threads\n");
for (inti=0;i < 10; i++) {
thread = factory.newThread(task);
thread.start();
}

System.out.printf("Factory stats:\n");
System.out.printf("%s\n", factory.getStats());




	3. Interrupt Status Flag
	interrupted()
	sleep
	sleep


