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Parallellitet

e Sekvensiell programmering
o Koden kjeres fra topp til bunn

e Parallellitet | programmer
o Lar oss utfere flere oppgaver samtidig
o Oppnas ved a bruke trader



Trader

En sekvens med instruksjoner i et program
Kan kjere flere trader samtidig, som dermed utferer kode samtidig
Kan vente, sove og avbrytes

Runnable-interfacet

o Implementere run()-metoden - Hva skal trdden gjere?
Lage en trad vha. Thread-klassen
Starte trdden ved 3 kalle pé start()

o Kjerer runl)



Trader

class Trad implements Runnable {

@Override
public void run() {
System.out.println(x: "Traden har startet!");

public static void main(String args )

Thread traden = new Thread(new Trad());
traden.start();




En utfordring med trader

class Trad implements Runnable {
static int teller = ©;

e Trad nr.1 kjgrer
public void run() {

teller++;

System.out.println("Trad nr." + teller + " kjérer");

Trad nr.2 kjgrer

Trad nr.2 kjgrer

public s_tatir: void main(String args) { Trad nr.2 kjﬂrer
Thread tradl = new Thread(new Trad());
Thread trad2 = new Thread(new Trad());
tradl.start();
trad2.start();




l.ock

e En las sarger for at det kun er en trad som har tilgang til variabler
om gangen

import java.util.concurrent.locks.ReentrantLock;
import java.util.concurrent.locks.Lock;

class Trad implements Runnable {
Lock las = new ReentrantLock();
int teller = ©;

public static void main(String[] args)
Trad trad = new Trad();
Thread tradl = new Thread(trad

@Override
public void run() {
las.lock();

2

Thread trad2 = new Thread(trad
tradl.start();
trad2.start();

>
try
teller++;

System.out.println(“Trad nr." + teller + " kjdrer");
finally

las.unlock();




Monitor

e En klasse som handterer synkroniseringen av trader
o Altsa her man implementerer bla. Lock

e Tar kompleksiteten ut fra trad-klassen

o Lagrer delt informasjon utenfor traden



class Trad implements Runnable { import java.util.concurrent.locks.ReentrantLock;

. _ import java.util.concurrent.locks.Lock;
Monitor monitor;

class Monitor {
int teller = 6;

Trad(Monitor monitor) { ) .
- Lock las = new ReentrantlLock();

this.monitor = monitor;

public void ¢kTeller()
las.lock();
try
@Override teller++;

pLIbliC volid run() { System.out.println("Trad nr." + teller + " kjdrer");
. finally

monitor.gkTeller T T

public static void main(String[] args)
Monitor monitor = new Monitor();
for (int 1 = 8; 1 < 25; 1i++
Trad trad = new Trad(monitor);
Thread thread = new Thread(trad);
thread.start();




Barrierer

e En barrierer hjelper oss med a serge for at alle trader motes pa et
bestemt sted i et program
o Vivil ofte ga tilbake til sekvensiell kjering nar tradene har gjort
Sitt
o Kan ogsa sarge for at en bestemt trad ikke gar videre for en annen
trad er ferdig
e | IN1010:
o join()
o CountDownlLatch



° ° : = . . . .
public static void main(String| | args)
join()
Monitor monitor = new Monitor();
Trad trad = new Trad(monitor);

Thread tradl = new Thread(trad);
Thread trad2 = new Thread(trad);

Gjer at trdden .join() blir kalt i,
vil vente pa selve traden som
kaller pa .join(), fer den géar
videre

tradl.start();
tradl.join();

System.out.println "Trad 1 er ferdig");

trad2.start();
trad2.join();

System.out.println "Trad 2 er ferdig");




public static void main(String[ ] args) throws InterruptedException

Monitor monitor = new Monitor();
Trad trad = new Trad(monitor);
ArrayList<Thread> liste = new ArraylList<>();

for (int 1 = 9; 1 < 100; i++
Thread nyTrad = new Thread(trad);
liste.add(nyTrad);

for (Thread t : liste
t.start();

for (Thread t : liste
t.join();




CountDownl.atch

e Tar inn et heltall som parameter
o Tilsler hvor mange ganger latchen skal telle ned, fer man kan passere
den

e Om vi har et CountDownlLatch-objekt latch:
o Om en trad kaller latch.countDown(), teller den ned en gang
o En trdd som kaller latch.await(), ma vente til latch dpnes fer den kan
fortsette a kjore
o latch apnes nar tallet har blitt O

e Krever at vi vet hvor mange trader vi skal handtere



class Trad implements Runnable {

Monitor monitor;
CountDownLatch latch;

Trad(Monitor monitor, CountDownLatch Latch)

this.monitor = monitor;
this.latch = Latch;

@Override
public void run()
try
monitor.gkTeller();
latch.countDown();
catch (InterruptedException e
System.err.println();

public static void main(String[] args)

CountDownlLatch latch = new CountDownLatch
Monitor monitor = new Monitor();

Thread tradl = new Thread(new Trad(monitor, latch)
Thread trad2 = new Thread(new Trad(monitor, latch)
Thread trad3 = new Thread(new Trad(monitor, latch)

tradl.start
trad2.start

try
latch.await();
catch (InterruptedException e
System.err.println(e);

trad3.start();
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Condition

e En Condition herer til en las
e Opprettes ved & bruke .newCondition() pa l&dsen din

e En Condition kan:
o condition.await() - venter til condition er oppfylt
o condition.signal() - en trdd som venter pa condition
signhaliseres
o condition.signalAll() - alle trddene som venter pa condition
signaliseres



class taUt implements Runnable { class Bank {
Bank bank; int saldo = 1600;

Lock las = new ReentrantlLock();

taut(Bank bank) {
this.bank = bank;

Condition nokPenger = las.newCondition();

public void taUt(int penger) throws InterruptedException {
las.lock();

@Override try

public void run() {
try
bank.taUt( 1e0);

catch (InterruptedException e

while (saldo < penger) {
nokPenger.await();
}
saldo -= penger;
System.out.println(“Saldo: " + this.saldo);
finally
las.unlock();

System.err.println(e);

class settInn implements Runnable {

Bank bank;
’ public void settInn(int penger)

las.lock();

settInn(Bank bank)
try

this.bank = bank; saldo += penger:
= |

nokPenger.signalAll();
finally

@Override ¥ Lo
public void run() { as.unlock();

bank.settInn
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