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few implementation dependencies as possible.

Java < 8

High-level programming =

language —
Java

Java is a high-level, class-based, object-oriented
programming language that is designed to have as

Wikipedia
Designed by: James Gosling
First appeared: IMay 23, 1995; 27 years ago

Paradigm: Multi-paradigm: generic, object-oriented
(class-based), functional, imperative, reflective,
concurrent

= "It is widely acknowledged that concurrent programming is
difficult. Yet the imperative for concurrent programming is
becoming more urgent.” Eadward A. Lee, IEEE Computer 2006.

= “humans are quickly overwhelmed by concurrency and find it
much more difficult to reason about concurrent than sequential
code. Even careful people miss possible interleavings among even
simple collections of partially ordered operations.” Sutter and Larus,

ACM Quevue.
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= Producer/Consumer
= H «Adon Thread

= PingPongApp

= KVrkhog {onc Nuatog

= Thread Priorities/ Thread Scheduling

= Runnable Interface

= CounterTest Example
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= AnoTeAei TNV aQaIPETIKN
d1aTUNMWOoN EVOG OUVOAOU
npoBANHATOV

= O napaywyoc napayel ayada
Ta onoia anoBnkeuel HEXPI va
gival ETOINOC 0 KaTavaAwTng
va Ta KaTavaAwaoel.

= O kaTavaAwTng naipvel ayaba

ano Tnv anoBnkn kai Ta
KATAavaAwvel.
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Producer/Consumer - 15t Draft Implementation
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= Producer/Consumer
= H xAdon Thread
= PingPongApp
= KVrkhog {onc Nuatog
= Thread Priorities/ Thread Scheduling
= Runnable Interface

= CounterTest Example
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= A Thread is a thread of execution in a
program
= H VIM eniTpenel o< pia epapuoyn va
£XEI NOAAG vuaTa nou ekTeAoUVTal
napail\nAa
= H Java unootnpilel Ta vipaTa pe
= EI0IKEC KATAOKEUEG
= KAAOEIC TNG BaoiknC BIBAIOBNKNG
= interfaces Tnc Baoikng BIBAIOONKNC

Me v ekkivnon g VIM vrdpyet €va non-deamon thread mov kokei Tnv main
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java.lang
Class Thread

java.lang.Object
java.lang.Thread

All Implemented Interfaces:

Runnable

java.lang

Interface Runnable

jJava.util.concurrent

Interface Executor
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public class Thread
extends Object
implements Runnable

Anuioupyol
Constructor and Description
= public Thread() Thread()
v N ' Allocates a new Thread object.
= To ouoTnpa divel ovouarta Thread-1, Thread-2, ... hrend (Rumnable targes)
= public Thread(String threadName) iocates 2 pew Thresd ohject

Thread(Runnable target, String name)

= O npoypappaTioTng opilel To dvopa Tou Thread Allocates a new Thread object.

Thread(String name)
Allocates a new Thread object.

napdaslypa Thread(ThreadGroup group, Runnable targ

Allocates a new Thread object.

Th/‘ead p/hg = new Th/‘ead(new Stf/ng('p/ng/Q)/' Thread(ThreadGroup group, Runnable targ
Allocates a new Thread object so that it has t3
to by group.

Thread(ThreadGroup group, Runnable targ
Allocates a new Thread object so that it has tg
to by group,. and has the specified stack size.

Thread(ThreadGroup group, String name)
Allocates a new Thread object.
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= Fun - edit-time

npoadiopilel TO £PY0 TOU VAHATOC

Subclasses of Thread should override this method (Opiteral ané Tov npoypappatiots).
KaAeital and 1o ouoTnua oav anoTeAeopa Tne KANong Tng start

av kAnBei dueoa dev unooTtnpiletar multithreading

run()
If this thread was constructed using a separate Runnable run object, then that
Runnable object's run method is called; otherwise, this method does nothing and|

| Start = fun-t/me returns.
= ‘EXEl WG aNOTENEOA TNV EVEPYOMOINGTN TOU VAHATOG
= H JVM kaAei Tnv p€BodO run Tou vAUATOG.
= QC anoTé\eopa 2 vAuaTa ival evepya TauToOXpovda:

= TO VAUa Nnou KaAei Tnv start, yia To onoio o £AeyXo¢ €NIOTPEPEI OTO OnuEio KARONC TNG start,
Kai

= TO VEO MOU dNMIoUPYNONKE, To onoio ekTeAEl TNV PEBODO run Tou

void start()

Causes this thread to begin execution; the Java Virtual Machine calls the run
method of this thread.
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MeBodotL k\aong Thread

start - dnuioupyei véo via eKTEAEONC, EVEPYOMOIEI TNV run
interrupt - £xe1 oav anoTé\eopa Tn SIAKOMK) EVOG VIATOC EKTEAEONC,.
checkAccess() Determines if the currently running thread has permission to modify this thread.
interrupted - enioTpéel true av To vnua ival o diakonr) aAIwG enioTpEpel false.

- avaoTENel TNV AeiToupyia evog vAUaTog ekTeAeonG (Deprecated)

- (called by another thread) avapyilel Tnv ekTéAean Tou vipaTog (Deprecated)

- TeppaTiel TNV ekTENEON €vOG vAUaTog. (Deprecated)

isAlive - enioTpegel true edv exel KAnBei n start yia &va OUYKEKPIPEVO VAUA Kal TO VApa dev Exel
TEPUATIOTEI.
join Waits for this thread to die.
static void yield()
Causes the currently executing thread object to temporarily pause and allow other threads to execute.
static currentThread enioTp<gel pia ava@opa oTo TPEXOV VA
setName, getName kai setPriority, getPriority
napeyouv NpooPacn oTo Gvopa Kal gtV MPOTEPAIOTNTA TOU VAKATOG
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Producer/Consumer with Active objects
Thread
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class Buffer { AnaiTnoeiq
int i=0;
= O napaywyoc dev npsnsl va BaCsl

void store(int i) { oTnV anobnkn npoiov av dev EXEI
this.i = i; KaTavaAwBei To nponyoUpEVo
} (product overwrite).

int retrieve(){ = O katavaAwTng 0ev NpEnel va
return i; kaTavaiwvel ayabo nou dev eival
3 d1aBeoipyo (ayabo nou £xel NoN

3 KaTavaAwoei)
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= Producer/Consumer
= H «Adon Thread
= PingPongApp
= KbOxhog {mng Nfjuatog
= Thread Priorities/ Thread Scheduling
= Runnable Interface

= CounterTest Example
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class PingPongApp { class PingPong extends Thread {
. . ) . . String word; /I N€EN y1a ekTUTTWON
public static void main(String [] args) { int delay; /1 XpOVOC QVATIQUGNG

PingPong ping=new PingPong("PING",2);
g 9 g 9 o ) PingPong(String wordToPrint, int pauseTime){
word = wordToPrint;

delay = pauseTime;

PingPong pong = new PingPong("pong",4);

ping.start();

}
pong.start(); public void run() {
try {
for(int i=0;;i++){

for(int i=0;i<100;i++) System.out.print(word +"-" +i+"");

System.out.print(i + " "); sleep(delay);
}
}
catch (InterruptedException e){
} return; // TepuaTiopdg Tou thread
}
} }
}
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public static void sleep(long millis)
throws InterruptedException

Causes the currently executing thread to sleep (temporarily cease execution) for the specified
number of milliseconds. The thread does not lose ownership of any monitors.
Parameters: millis
- the length of time to sleep in milliseconds.
Throws: InterruptedException

- if another thread has interrupted the current thread. The interrupted status of the current
thread is cleared when this exception is thrown.

© 2023 KAeavBng Opapmoulidng Concurrent Programming Awadaveia 16




15/05/2024

PING-0 pong-001234567891011121314151617 18
19 20 21 22 23 24 25 26 27 28 pong-1 PING-1 29 30 31 32 33
34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
55 56 57 58 59 60 61 62 pong-2 PING-2 pong-3 63 PING-3
pong-4 PING-4 64 65 66 67 68 69 7071727374757677 78
79 80 81 82 pong-5PING-5 pong-6 83 84 85 86 87 88 89 90
91 92 93 94 95 PING-6 pong-796 97 98 99
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