EAAHNIKH AEMOKPATIA TUAMG I'I)\'r]pocpoler']q Kal TnAsnmgwwwcbv
AvanTtuén Aoyiouikou yia AiKTua Kal

TNAENIKOIVWVIEG
Xelyepivo EEaunvo 2018-2019

Edvikov kot Konodictprakov
[Movemetnuiov Adnvoy

AIGAEEN
Eicaywyn otn Java, Mepoc I

Nnuarta (Threads) otnv Java
2.UYXPOVIONOGC
Producer-Consumer problem
Singleton Pattern




NnuaTta (

hreads) oTnv Java




Eicaywyn ota vauaTa (1)

O & unoAoyloTIKa nNepIBAAAOVTA EPpAPHUOYEC «avTaywvidovTar» va
anokTnoouv Tnv duvaTtoTnNTa NpooBacnc Kal EKTEAECNC OTNV
CPU (concurrent programming)

O Auo €1dwV OVTOTNTEC EKTEAEDNC
B TG OIepyaociec (processes)
B Ta vnuarta (threads)
O H CPU ene&epyalertal kabe oTiyun hia ovroTnTa
B WeudonapaAAnAia, OXI TQUTOXPOVN EKTEAEON
O O xpovog ene&epyaaoiac poipaleral avageoa oTa viuarta

B O Scheduler avabétel xpovobupideg, kKUKAoUC eneepyaaiag TNG
CPU

https://docs.oracle.com/javase/tutorial/essential/concurrency/index.html
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Eicaywyn ota viuaTta (2)

Alepyaocieg

O Ol diepyaociec anoTeAoUV AUTOVOHEG, AVEEAPTNTEG EPAPHOYEC
(npoypappata) nou diabeTouv dIKO TOUG Memory space

B Aev poipalovTal KAt JETAEU TOUuC: NOPOUC N.X. ApXEia N
HVAUN

O To ekAoTOTE AEITOUPYIKO cuoTnUa unooTtnpilel TNV Unapén nopwv
yla TNV €nikoivwvia JeTa&u diepyaciwv

B Inter Process Communication-IPC resources oTovV idI0
unoAoyloTn

B pipes, sockets...0e d1APOPETIKOUC UMNOAOYIOTEC




Eicaywyn ota vnuarta (3)

Nnpara
O Ta vAuaTa YeEvvwvTdl Kal undapxouv Jeoa o€ Jia diepyaoia

B kaBe diepyacia orn JAVA £xel TOUAGXIOTOV €va viua, To Baociko
vipa (main thread)

B pia dlepyaacia Punopei va dnPIoUpynoEl Eva fn NEPICOOTEPA VAUATA
WOTE va ekTeEAEOEl NOAAA tasks «TauTOxpova»

B puia dlepyacia TeppaTilel HOVO €AV TEPPATIOOUV OAA TA vANATA TNG

B cav TeppaTiooupe pia dlepyacia, TepuaTi(ouhe OAa Ta vnPaTa Tng




Eicaywyn ota vauata (4)

NRupara

O Ta viuaTta poipalovral nopouc TNG d1Epyaciac Nnou Ta
ONUIOUPYEI ONWC MVNMN, apxeia kAN aAAa diaBsTouv Kal To dIKO
Touc address space.

O Mnopouv va xapaktnploTouv kal w¢ lightweight processes.
MapExouv KAl auTa Eva XwWPOo EKTEAECNC HOVO Nou N dnuioupyia

evoc thread anaitei AlyoTepouc nopouc va deoUeUTOUV ANO TO
AEITOUPYIKO ocUOTNHA.

O H aAAayn otnv npooneAaon Tnc CPU peta&u threads ival AiyoTepo
xpovoBopa (context switching) o€ oxeon pe TIC diEpyaanied.




Ta vaupaTa ortnv Java (1)

H Java pac napexel duo TpoONouc yia Tnv dnuioupyia vnuaTwy

1. extend Tnv kAdaon Thread (java.lang.Thread)

2. implement To Runnable interface (java.lang.Runnable)




Ta vuaTa oTnNV Java extends Thread

1. Extends Thread

O Mia kAdon pnopei va kavel extend Tnv Thread kal va kavel override Tnv
HEB0JO0 run() pe okono va opicel Ta BAuaTa ekTeAeong evoc thread. (Na
onueiwooupe Nnwc n Thread kavel implement To Runnable Interface)

O O constructor Tng kKAGong auTnG JUNopei va kaAeoel Tov constructor Tng
Thread pnta pe xpnon Tng super().

O H kAdon pag kAnpovopei Tnv pEBodo start() nou opileTal oTnv KAAon
Thread kal ge TNV KANON TNG ano €va avTIKEIYEVO PNNOPEI va EEKIVNOEI TNV
ekTeEAEON ToU €va veo thread.

O Kavoupe extend Tnv Thread -> MeplopiopdG: dev PNOPoUNE va KAVOUUE

extend kapia aAAn kAdaon

public class DemoThread {

puklic class XThread extends Thread{ public static wvoid main(String[] args) |

private String threadiame = null;
XThread myXThread = new XThread ("myXThread"):

public XThread (String threadName) { myXThread.start ()

thiz.threadllame = threadName:

BOverride

public void ron() {
System.ocut.println("Hello from " + threadMName + " XThread"): :




TCl Vr!]|.JC|TC| O_rr]V Java Implements Runnable

2. Implements Runnable

O  Mia kAdon pnopei va kavel implement 1o interface Runnable apkei va ypaoTei
KwdIkag yia Tnv HEBodo run() nou Ba opilel Tov KUKAO {wNC evog thread.

O  AkoAoUBwc, £va avTikeigevo TUNou Thread dnuioupyeiTal kal Tou Nepvaue oav
Ooplopa oTov constructor Tou €va avTiIKEIPeEVO anod TNV KAGon nou dnUIoupynoape
Kal kavel implement To Runnable.

O H pebodog start() Tou avTikelpevou TUNou Thread kaAsiTal kal ENICTPEPEI HOAIC

vevvnOei To thread

public class RonnableThread implements Runnable{
private String threadName = null:;

public RuonnableThread (String threadName) {

this.threadlName = threadName;
@BCverride
public void run{) {

System.out.println ("Hello from "

public class DemoThread {
public static woid main(String[] args) {
FEunnableThread myFRunnable = new BunnableThread ("myvEunnakble");
Thread tl = new Thread (myRunnable) ;
tl.startc()

>uvioTaTal n xpnon threads nou

+ threadName + "

Kavouv implement To Runnable
interface avTi va kAnpovopouv Tnv
Thread Class:

1. Av kavoupe extend Tnv Thread,
TOTE O€V PMNOPOUHE VA KAVOUUE
extend kapia aAAn kAaon

2. To Runnable interface pag
unayopeUel va Kavouue
implement povo pia pebodo (Tnv
run) kalr ano®eUyouuE va

, kAnpovopnooupe extra overhead
NG Thread.




KukAoc (wnc evoc thread (1)

Leaving non-runnable

Ready-to-run
Mon-runnable states
- EhEdUI g EntEring .-'-'-----_ o _---.-\-\"\. " e T .-'-F.---_ o _-----\-\"\.
- nen-runnable | Sleeping HI If "Blocked for H-I /" Blocked for
Running 'l \_ y .J-;:un Gnmplehnn \_ Tie J
Co rminated ____: — :____ o __: _ :__
' Wating for ”“._I on notification o Ellnu.".k.ed Fu-r et
'._h nﬂlinﬂ-ﬂliﬂ“ .--_." } Iﬂﬂ-k EEQU|E||.|';:|“ I

B New: cival n kataoTraon oTnVv ornoia dnuIoupyouUlE €va avTikeigevo TUNou Thread kai
Aiyo npiv kaAéooupe Tnv start()

®E  Runnable (Ready-to-run): Eival n omiyun nou kaAegitai n start() kai anod edw
Eekiva n (wn evocg thread. Ze€ autn Tnv Kataoraon avauevel npoécopBaocn ornv CPU.
AKOMN, O€ AuTh TNV KaTaoTtaon PNopoUNE va YETANECOUNE ano TiIC non-runnable kai
running

B Running: ¢ auTn Tnv kataortaon To thread ekteAeiTal. O scheduler To eniAgyel peoa
ano Tnv runnable pool.




KukAoc (wnc evoc thread (2)

Leaving non-runnable

Ready-to-run

-~ Blocked for A

' ElInu:.h;ed Fur N
|
: 1O A

' '.J-;:un Gnmplehnn'

Mon-runnable states
) non-runnable (" Sleeping
Running 3
Co rminated P

I.-” " \Wating for

- -
.‘-"-
1

' notification  /

- Ellnu.".k.ed Fu-r ™,

on notification
A Ir:n:'.h; an::qmsulmn )

Dead: To thread oe auTr Tnv katadoTtaon nauvel va ekTeAEN Kal yiveTal join and Tnv

dlepyaacia nou 1o dnUIoUpPYNOE.
Non-runnable state:

. KAnon Tng static: void sleep(long millisecond) throws InterruptedException
. Mepipevel notification ano aAAo thread: final void wait() throws InterruptedException

. To thread nepipevel yia I/0 ndpoug

. MepiPevEl TOV TEPUATIONO evOC aAAou thread yia va TepparTioer (joint completion)

. Mepipevel HEXPI va kavel lock kanoio nopo.
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New — Read to run — Running - Dead

public class DemoThread {
public =static wvold main(5tring[] args) {

EunnableThread myREunnable = new BunnableThread ("mvEunnable™) ;
{ Thread tl = new Thread (myRunmable) ;
tl.startc():

oupa -
runnable pool

Thread (l start ( )> Ready
to run

Scheduling yield()

CPU

OAokAnpwBei n run () n
TepuarioTel ano eEaipeon (exception)




Non runnable state: Sleeping

Timeout

@ sleep ()

1. ©a napapeivel oTnv kataoraon sleeping 600 Xpovo opilel N napapeTpoc TnG sleep().
2. Aev aneleuBepwvel Ta locks TwV QVTIKEIMEVWV MOU PNOPEI va KATEXEI.

A

Scheduler

Ready
to run




Non runnable state: Blocked for join

1. OAokAnpwoaon thread t2
2. Timeout UoTepa ano x XpOvo — t2.jo0in (x)
3. Thread t1 interrupted

Blocked for
join completion
@ t2.j0in()

1. To vAua t1 kaAei t2.join().
2. ©a ouvexiosl n ekTéAeon Tou t1 pOAIC oAokANpwOei To vApa t2.

Scheduler




Non runnable state: Blocked for I/0O

I/O completed

Scheduler T @@
completion
@ Input

Output (I/0)




Non runnable states: Waiting for
notification, Blocked for lock acquisition

Ready ) AaupBavel 1o lock

to run )

Scheduler Waiting for Blocked for
l T notification 7 lock
t2.notify() acquisition

@ t2 .notifyall ()
tl.wait() Timeout — wait (x)

Thread Interrupted

'EoTw To avTIKeipevo z kal oTI n t1 kaTtexel Tn kAsidapia (lock) Tou z.

Mnaivel o€ oupd avapovng kal aneAeubepwvel To lock Tou z.
Byaivel and Tnv oupd poAig AaBel notify (anod aAAo thread) kai avapéevel 1o lock

To vAua t1 kar t2 ouvTtovifovTal yia npocBacn o€ KoIvo NOpo.

PN




Napadeiypa

0 To kuplo (main) thread dnuioupyei eva veo
thread MessagelLoop kal NepPIPEVEI va
OAOKANPpwWOE|

[0 Eav 1o naidi diapkei apkeTd, To main thread 1o
diakonTel (interrupt)

0 start(), isAlive(), join(1000), join(), interrupt()

https://docs.oracle.com/javase/tutorial/essential/concurrency/sleep.html
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pubklic class Mes=zage {

public class Messageloop implements Runnable {
muplic wold run(l stat@adﬁessag’eiﬁtring message] »

String rtantInfol[]l = { n String threa

it [
it

o
S I v 1]
ot mom
wom
m ot

Fw oo

::- :: i -a,:, : ;;: o Thread. currentThread () .getlame ()
_:{-_;_ :'__ ;a—: i _ ;:;.. System.ocut.println(thieadName +
TN 4+ messagel.s
try { }
for (int 1 = 0; i < importantSNgfo.length; i++) { Stat|c |Jé9060q nou TUﬂ(bVEI TO

i ovopua Tou thread nou Tnv KAaAeoe
Thread.sle=sp (4000) ;

KAl TO YVUJA rnou OEXETAl WG
NnapaueTpo

H run opilel Tov kKUKAO {wNC Tou ]
thread

}

} To avTikeigevo t TUNou Thread pag napexel

' Se nepinTwon nou To thread Aapel HEBOBOUG Yia va xelploToupe To thread nou
public class ThreadDemo | interrupt ano6 kanoio aAAo thread YEVVIOQLIE

public static vold main(S5tring args[]
throws InterruptedExcepti

H main ekT0G and diepyaacia
anoTeAei kal thread kal pnopei

long patience = 4000 * 2;
va kaAeoel Tnv threadMessage

if {(args.length » 0) {
try {

patience = Long.parsslong(args[0

} catch (NumberFormatException g)

System. err.println("Argument /A

System.exitil):

walle (t.isAlive())

Sagt . LiuIoaQMeSSay

("Tired of waiting!"):

< Meazage, threadMessage ("Startin

long startTime = System.g
Thread t = new Thre

.

< t.start();
Loop thread to finis

Mezzage. threadMessage ("Waiting for MessagelLoop thread to fi

Message.threadMessage("Finally!");

H }



>UYXPOVIONOC
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>UYXPOVIONOG

O ZnTtApata acuvenelag dedopevwy NpokUNTOUV OTav €va oguvoAo anod
threads diapoipalovTal Kolviy JvAun Kai n npocfaon os auTn d&v
YIVETal ouyXpoVIOUEVA.

start()

threadl thread?2

Shared
object

O H Java pag napexel Tnv pebBodoAoyia yia va neETUXOUUE CUYXPOVIOHO
oTnVv NpooBacn voc Koivou Nopou.

O MeydAn npocoxn npenel va divoupe O0XI HOVO 0TO va oxXedIAOOUNE
owoTA TNV EAgYXOUEVN NpooBacn, aAAG Kal TNV anopuyn KATaoTACEWYV
] deadlock: pnAokdapovTal 6Aa Ta threads

] starvation: pnAokdperal ouvexwg €va thread () nepioodTepa) anod aninorta threads

20



> UYXPOVIONOC Kal HeBoDO!

pukblic class SynchronizedDemo {

nchronized wvoid ml
try { Thread.sl==sp(2000) ;
catch (InterruptedException ie) {}

pukblic
cry | oTtnv unapé&n €vog intrinsic lock nou diaBeTel TO
catch (InterruptedException ie) {} GVTTKSHJEVO.
public =static void main(String[] args) throws InterruptedException { [ h

Thread tl ew Thread/()
Thread t2 1 =

tl.startc():
Thread.slesp(500)

t2.=start():
Thread.sle=sp(500) ;

System.cut.println(t2.get3tatce() )

£ echronizedDemo t = new SynchronizedDemo () : <€
{ public woid run{)
{ public wvold rn()

/ OpiCoupe wg synchronized Ti¢ peBOd0OUC TNG KAAONG. \
Kabe gpopd povo €va vipa €xel npoopaon os
onoladnnote synchronized pebodo evog dedopévou
aVvTIKEIJEVOU, uNAokdpovTag onoladnnoTe aAAn KARon
TOOO oTnV idla 000 Kal oTIG unoAoineg synchronized
HEBODOOUC. H Aeitoupyia Tou synchronized BaaileTal

OpiCoupe oav diapoipalOPeEVO NOPO

{t.ml{): } }: q TO AVTIKEIPEVO t )
{t.m2(); ¥ }:
N
Anpioupyoupe duo vApaTta nou ¢nTouv
npooBacn OTO AVTIKEINEVO YECTA ANO TIC
MEBOOOUG TOU. )

To npoBAnua nou pnopei va npokUWel and auTtn Tn oxediaon
egival  va npokAnBouv @aivouyeva starvation, piag  kal
anayopeUoupe TNV npocPacn ortov Oiapolipaldpevo NoOpo yid
OAn Tn d1dpkela TNG KANONG uiag synchronized pebodou. To

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

vnMa 2 eival oe kataoraon BLOCKED

\_ )
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> UyXpoVvIiouoc kal block evrtoAwv

public class SynchronizedDemo {
rublic int retrieve() {

synchronized (this) {

private int counter; o
return this.counter;

puklic SynchronizedDemo (int counter) {

this.counter = counter;
public static wolid main(S5tring[] args) throws InterruptedException {
final SynchronizedDemo © = new SynchronizedDemo (0):
public void increment () { Thread tl = new Thread() { public wvoid run() { t.increment():

synchronized (thi=) D Thread t2 = new Thread() { public woid run{) { t.decrement{():

tl.=starc():

try { Thread.slesp(2000); Thread.slesp(500);

catch (InterruptedException ie)
tZ.start ()

Thread.slesp (S00)

System.ocut.println(t.retrieve()):

public void decrement () {
synchronized (this) |
this.counter—-—;

>Tnv nepinTwon TV synchronized
statements npénel va dNAWOOUHE WG NPOG
nold avTiKEiJeVO NApPe va kavoupe lock .

try { Thread.slesp(2000);
catch (InterruptedException ie

Fine-grained ouyxpoviopog. EnikevTpwvOopaoTe oTov
dlapoipalopevo noOpo kKal Oev  WNAOKAPOUME TNV
AeiToupyia yia OAn Tn OIApKEId €KTEAEONG TNG
HEBodOU

22
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> UYXPOVIOMOC ME XPNON AVTIKEIMEVWV

pubklic class SynchronizedDemo {

private int resourcel;

private int rescourceB; -

privac¢ Object locki new Object () : OpIO'|JOQ CIVTIKSI|J€V0.)V' ME CII'IOK)\EIOTI'IKI’] 'xpr]or]

privat Cbhbiect lockB =/ ew Chiect(): Y!a TOV OUYXPOVIOHO 6|C|(p0p€T|K(DV nopwv
\

puklic SynchronizedDemo (int resourceid, int resourceB) {
this.resocurcell = resourceh;

this.resourceB = resourceb;

H npdoBaon oTtov €va nopo dev AnokKAEgiel TNV
TaQuTOXpPOVN NPOCNEAACN TOU AAAou

public int getResonrceB|()

Syvnchronized (lockE

Y. resourceB:;

=

public static vold main(S5tring[] args) throws InterruptedException {
final SynchronizedDemo t = new SynchronizedDemo (10, 20);
Thread tl = new Thread() { public wvoid ranf{)

Thread t2 = new Thread{) { public wvoid runi{)

tl.starc ()
Thread.sle=sp (500)

t2.starc ()
Thread.sle=sp (500}

{ System.cut.println(t.getBResourcesd() )} ]

i

{ System.cut.println(t.getBesourceB({)),;} }

i
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ATopikn EkteAeon (Atomic execution)

O

O

ATopIkn Npa&n ekteAeonc (Atomic action) opifoupe TNV NpAa&n nou
EKTEAEITAI EMITUXWG KAl ME TN HIA.

] Aev pnopei va orapaTtnosl otn Jéon. Eite ekTeAeital oAOKANnpN rn ka®oAou.

AKOHa kal anAec NpA&eIc UNopPEi va PNV €ival aToOPIKEG AOYw TOU OTI
anoouvTiBevTal o€ enigEPOUC (XwpPic va kataAaBaivel o xpnoTng).

| Mapdadeiypa: double d; d++;

O Retrieve the current value of d.
O Increment the retrieved value by 1.
O Store the incremented value back in d.

MapoAa auTda ol NnapakaTw NPA&eic ival aTOUIKEG:

| MNa primitive variables (ekTog long, double) kai references, ol npd&eig read/write ivai
ATOMIKEG.

u Ma OAeg TiIc eTaBANTEG Nou opilovTal WG volatile (NTNTIKEG) (edw oupnepiAapBavovTal
ol long, double).

O1 aAAayec nou KAvoupe o€ volatile variables gival aueowc opaTeg o€
aAAa vnuata, oAa Ta reads/writes nnyaivouv otnv "main memory, dgv
gival cached;

OpilovTacg kaTi volatile dev onuaivel 0TI e€aopaAiloupe ocuyxpoviouo!!!

https://docs.oracle.com/javase/tutorial/essential/concurrency/atomic.html
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[1 Producer-Consumer problem
O Mapadeiyua yia 116 wait(), notify(), notifyAll()

https://docs.oracle.com/javase/tutorial/essential/concurrency/guardmeth.html
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wait(), notify(), notifyAll()

Ready ) AaupBavel 1o lock
to run )

Scheduler T Waiting for Blocked for

>
notification lock
—"’////;Z.notify()

_ i acquisition
Running t2 .notifyAll ()
tl.wait() Timeout - wait (x)

Thread Interrupted




Producer-Consumer problem

O

MpoBANMaATa cuyxpoviopou onwc To producer-consumer npoBAnua,
anaiToUv NMepa ano CUYXPOVICHEVN NPOCNeEAACN GE €vav Koivo nopo,
NpOBAEWN Kal anopuyn paivouevwy onwg 1o polling.

XapakTnpIloTIKO napadsiypa €ival n nepintwon onou duo threads
diapoipalovTal evav kolvo nopo (nx €va buffer). O poAog Tou evog thread
gival va gioayel (ypagel) dedopeva (producer) kal Tou aAAou va diaBadlel
(consumer). O ouvToVIOWOG €ival anapaiTnToc:

B 0 consumer dev npenel va diaBaocel dedopeva npoTou o producer ypawel KATI VEO

B o producer dev Npenel va npooBeocel eav o consumer dev €xel Aapel/diaBaocsl Ta
nponyouueva dedopéva

>€ QuTn TNV NeEPIiNTwaon OV apKei HOVO 0 CUYXPOVIOHOG aAAd anaiTeiTal
Kal EAEYX0G CUVONK®V.

H AUon nou divel n Java oto npoBAnua auTo €ival yeoa ano Ti¢ final
neBodouc TNG kAaoncg Object wait(), notify(), notifyAll().

27
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public class Prodocer inplements Runnable | public class Q {
Q ar int o2

O producer
GUEdVEl O'UVEX(.;.)C; T Fincln ("Got: " 4+ n);
To nedio n Tou g

synchronized int get()

puklic Produocer(Q g) {

thi=s.g = 4g;

new Thread(thi=s, "Producer"

gynchronized wvoid puti%EE:EI>{

this. T — -

public void ron() {
int i = 0: System.ocut.println ("Put: " + n);

while

KaBe @opad eva thread 6a kaAei pia ano
TIC uEBOOOUC TOU g, MNAOKApPETAl
napaAAnAa n KAfon TnG aAAng

O consumer BeAel va BAENel ]

hMovaxa Ta updates!! Alapoipalopevocg nopog

(MICI\

Runnable|  eyQEIKTIKN |upiic class pe ¢

EKTEAEON public_grari
Put:
Got:
Got:
Got:
Got:
Got:
Put:
Put:
Put:
Put:
Put:
Put:
\_ Got:

public class Consumer inplementp

¢ f args[1) 1

puklic Consumer (O o) {

this.g = q; new Produce

new Consumexp

new Thread(this, Consumer™) . star

- 3 " o o T = Y Y PR | | .
pukblic veid () System.out.println ("Fress Control-C to stop. ;

while {

NNOUPPWNRERRRRRRE

j https://www.tutorialspoint.com/javaexamples/thread procon.htm
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public class Prodocer inplements Runnable | public class Q {
0 q: int mn:
boolean (valueSet = false;

puklic Produocer(Q g) {

this.q = q: public synchronized int get() {
if ('wvalueSet
new Thread(this, "Producer™).starc():; IR i . {D P
ry

pupiic weid ranl) {0y wait() kaver To Tpéxov thread va

eheuBepwaoel To lock Tou
aQVTIKEIMEVOU q Kal va Kavel sleep
MEXP! Kanolo aAAo thread Tng
oTeiAel notify()

int 1 = 0:
while (trues) |
g.pat (i++) ;

1 = false;
public class Consumer implements Runnable {
Q a:

puklic Consumer (O o) {
this.g = q;

public syvnchrpnized wvoid put|(

{

new Thread(this, "Consumer™).start().:
if(valueS5ac)

public wvold ron() j
while(true) { H notify() E&unva To npwTo thread nterruptedException g) {
g.get () nou K('])\EO'E TO Walt() TOU System.ocut.println("InterruptedEx

avTIKEIMEVOU q. EvaAAakTikn €ival
n xpnon Tng notifyAll()

public clas=s PC {
public =static void main(String arg=[]) {
0 g = new Qf); Sysyem.ocut.println("Put:
new Producer(dq):
new Consumer (q):

Sy=ztem.ocut.println ("Pre=s=s Control-C to stop.");

em.cut.println ("Got:

int n)

" + mn):;

T4+ n):

{

ch (InterruptedException e} {

System.ocnt.println("InterruptedException caught™

-

Mia
EVOEIKTIKN
EKTEAEON
Put: 1
Got: 1
Put: 2
Got: 2
Put: 3
Got: 3
Put: 4
Got: 4
Put: 5
Got: 5

~N




[1 Singleton Pattern
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Singleton Pattern

O H Java napexel eva ocuvoAo ano pebodouc yia Tnv anodoTikn oxediaon
kwolka (Design Patters).

O H o dnuo®IANG ano auTteg ival kal n Singleton Pattern kai agopad
oTtnv Odnuioupyia HOVASIK®WV AVTIKEINEVWY PIAg KAAonc.

) To povadikod avTIKEIHEVO TNG Private constructor. Kaveic dev punopei va
class Singleton{ ' ' ' ' '
KAGQong PTIAEEI QVTIKEIJEVO YIA AQuTnVv Tnv KAaon!
<:E£Evate static Singleton instance 1 D , , , , , N\
Movo oTnv npwTn KANon 6a dnuioupynbel avTIKEINEVO
TUnou Singleton. Mg To synchronized ano@euyoupe va
grivate Singleton unap&ouv 2 threads yia Tnv apxikonoinon )
1 - 14 - ‘
Kavoupue override Tnv clone() kal neTrape exception
@ static synchronized Singleton getInstance oTtnv ngpinTwo'n nou |-|(':||Jg vda 5np|oupy|’]o'ouug ME
t KAWVO JOEUTEPO AVTIKEIUEVO
= null){ J

new Singleton():
puklic class SingletonDemo {

return instance: puklic static wvoid main(String args[]1){

&< public Chiect clone()throws CloneMotSupportedExceptiop >
{

throw new CloneNotSupportedException(); Singleton obj = Singleton.getInstance();



EpwTnoeic

O Mnopei M kAGon nou ulonolei Singleton Design Pattern va
KAnpovounosi;

'Ox1 kabwg o constructor Tng opileTal wg private

O MoTe dnuioupyeiTal ToO AVTIKEIPEVO TNG KAAQONG;

Tnv npwTn @opa nou Ba kAnBei n getlnstance()

O Mnopeite va OKeEQTEITAl NEPINTWOEIC XPNonG Tng Singleton Design
Pattern;

'OTav BEAW va apxIKonoinow NapaPeTpouc yid TNV EQAppoyn Jou PHovo Jia ¢popd.
'OTav BeAw va exw &va ndpo nou va Tov poipalovTal 0Aa Ta threads Tng epapuoyng pou

\

O 'ExeTe ouvavTtnoesl napadsiypa singleton kAaong orto Java API;

java.lang.Runtime

O Molod €ival To AdBog oTov akoAouBo kwdika;

public static Sing stance() {

synhronized(this if (instance == null) instance = new Singleton(); }

reta €,




