REP.KURS TRADER



PLAN FOR TIMEN




VA ER ET PARALLELT PROGRAM 0G HVORFOR BRUKER VI DET

problem instructions
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Bildekilde: https://computing.linl.gov/tutorials/parallel_comp/

e CPU/ Kjerner

e Flere programmer for
kjort

e Maskinen har kapasiteten

e Dele opp problemet

e Raskere, men
o Det tar tid a starte opp en
trad
o Synkronisering




HVA ER EN TRAD]

e En parallell eksekvering

inne 1 en prosess
o En prosess er utfgringen av
et program

e Deler minne til prosessen

e Trader kan gi i ekte
parallel

e “Smad”-prosesser i en
vanlig prosess

e En sekvens med
instruksjoner




DELT DATA

Data flere trader deler
Prosessens data
Skriving

Lesing

Lesing og skriving

Er du usikker 1as




HVORDAN LAGE EN TRAD 11

e Runnable steg 1

o
o
O
O

https://docs.oracle.com/javase/7/docs/api/java/lang/Runnable.html

Et interface
Vi ma lage en klasse som implementerer dette interfacet

run()
m Nar du bruker .start() pa en trad vil objektets run

metode bli kalt

e Thread steg 2

o
0
O
O

https://docs.oracle.com/javase/7/docs/api/java/lang/Thread.html#run()
En klasse

start()
Tar inn et runnable objekt i konstrukteren




[IVE-PROGRAMMERING (DEL 1)

Lag et program som starter opp 3 trader. Tradene skal ta inn
en id og printe denne id-en 9 ganger.



LOCKS

e For & bruke en Lock mad man -importer

o java.util.concurrent.locks.Lock (Et grensesnitt, bl.a. to metoder lock() og
unlock() )
o java.util.concurrent.locks.ReentrantLock (Lager de faktiske laseobjekten)

e Passer pa at kun en trad kan utfere koden om gangen
e Nar man bruker Lock med lock() og unlock() er det viktig at

man bruker en try-catch blokk. Na ma man ogsa huske finally.

o Finally er en kodesnutt som vil skje uansett. Nar det kommer til Locks ma

man passe pa a alltid unlock() i en finally blokk slik at hvis det skulle
skje noe med en trad kan de andre tradene fa fortsette

kode her

(Exception e){
hvis det er en exception og catche




MONITOR

e Et objekt som innkapsler den delta dataen

Fungere som en type beskytter av felles data

e Monitor objektet har metoder som gjgr at de andre klassen f.eks.
kan endre data og hente ut data

PS: Den metoden blir brukt i mye i 1010 fordi det er en god
objektorientert mate a gjeore synkronisering pa



BRUK MONTTOR DESIGN PRINSIPPET

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

class tallBeholder{
private Lock laas = new ReentrantLock();
private int tall; int ta” - 5
public void settTall(int tall){
laas. lock();
try {
this.tall = tall;

: hentTall
} catch(Exception e) {

System.out.println("Feil i monitor tallBeholder");
finally {

laas.unlock()
} ' settTall
public int hentTall(){
laas. lock();
try {
return tall;
catch(Exception e) {

System.out.println("Feil i monitor tallBeholder");
finally {

laas.unlock()




BKUK MONHOR DESTGN PRINSIPPH Forsok pé & illustrere

monitor/phone boot/toalett

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

class tallBeholder{
private Lock laas = new ReentrantLock();
private int tall; int ta” - 5
public void settTall(int tall){
laas. lock();
try {
this.tall = tall;

: hentTall
} catch(Exception e) {

System.out.println("Feil i monitor tallBeholder");
finally {

laas.unlock()
} ' settTall
public int hentTall(){
laas. lock();
try {
return tall;
catch(Exception e) {

System.out.println("Feil i monitor tallBeholder");
finally {

laas.unlock()




BRUK MONTTOR DESIGN PRINSIPPET

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

class tallBeholder{
private Lock laas = new ReentrantLock();
private int tall; int ta” - 5
public void settTall(int tall){
laas. lock();
try {
this.tall = tall;

: hentTall
} catch(Exception e) {

System.out.println("Feil i monitor tallBeholder");
finally {

laas.unlock()
} ' settTall
public int hentTall(){
laas. lock();
try {
return tall;
catch(Exception e) {

System.out.println("Feil i monitor tallBeholder");
finally {

laas.unlock()

Alle tradene som aksesserer
data i monitoren én og én



BRUK MONTTOR DESIGN PRINSIPPET

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

class tallBeholder{

private Lock laas = new ReentrantLock();
private int tall;

inttall=5
public void settTall(int tall){
laas. lock();
try {
this.tall = tall; hentTa”
} catch(Exception e) {

System.out.println("Feil i monitor tallBeholder");

finally {
laas.unlock()
}
} settTall
public int hentTall(){
laas. lock();
try {
return tall;
catch(Exception e) {

System.out.println("Feil i monitor tallBeholder");
finally {

laas.unlock()




BRUK MONTTOR DESIGN PRINSIPPET

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

class tallBeholder{

private Lock laas = new ReentrantLock();
private int tall; |nt ta” = 5
public void settTall(int tall){

laas. lock();

try {

this.tall = tall; hentTa”
} catch(Exception e) {

System.out.println("Feil i monitor tallBeholder");
finally {

laas.unlock()
}
y settTall
public int hentTall(){
laas. lock();
try {
return tall;
catch(Exception e) {
System.out.println("Feil i monitor
finally {
laas.unlock()

Beholder");

Last fra noen tar lock() til de tar
.unlock()



BRUK MONTTOR DESIGN PRINSIPPET

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

class tallBeholder{

private Lock laas = new ReentrantLock();
private int tall;

inttall=5
public void settTall(int tall){
laas. lock();
try {
this.tall = tall; hentTa”
} catch(Exception e) {

System.out.println("Feil i monitor tallBeholder");

finally {
laas.unlock()
}
} settTall
public int hentTall(){
laas. lock();
try {
return tall;
catch(Exception e) {

System.out.println("Feil i monitor tallBeholder");
finally {

laas.unlock()




BRUK MONTTOR DESIGN PRINSIPPET

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

class tallBeholder{
private Lock laas = new ReentrantLock();
private int tall; int ta” - 5
public void settTall(int tall){
laas. lock();
try {
this.tall = tall;

: hentTall
} catch(Exception e) {

System.out.println("Feil i monitor tallBeholder");
finally {

laas.unlock()
}
} v, settTall
public int hentTall(){
laas. lock();
try {
return tall;
catch(Exception e) {

System.out.println("Feil i monitor tallBeholder");
finally {

laas.unlock()




BRUK MONTTOR DESIGN PRINSIPPET

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

class tallBeholder{
private Lock laas = new ReentrantLock();
private int tall; int ta” - 5
public void settTall(int tall){
laas. lock();
try {
this.tall = ta

atNg hentTall
} catch(Exception e

System.out.println("Wgil i monitor tallBeholder");
finally {

laas.unlock()
} ' settTall
public int hentTall(){ 7
laas. lock();
try {
return tall;
catch(Exception e) {

System.out.println("Feil i monitor tallBehoM
finally {

laas.unlock()

Last fra noen tar lock() til de tar
.unlock()



BRUK MONTTOR DESIGN PRINSIPPET

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

class tallBeholder{

private Lock laas = new ReentrantLock();
private int tall;

inttall =7
public void settTall(int tall){
laas. lock();
try {
this.tall = tall; hentTa”
} catch(Exception e) {

System.out.println("Feil i monitor tallBeholder");

finally {
laas.unlock()
}
} settTall
public int hentTall(){ 7
laas. lock();
try {
return tall;
catch(Exception e) {

System.out.println("Feil i monitor tallBeholder");
finally {

laas.unlock()




BRUK MONTTOR DESIGN PRINSIPPET

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

class tallBeholder{
private Lock laas = new ReentrantLock();
private int tall; int ta” - 7
public void settTall(int tall){
laas. lock();
try {
this.tall = tall;

: hentTall
} catch(Exception e) {

System.out.println("Feil i monitor tallBeholder");
finally {

laas.unlock()
} ' settTall
public int hentTall(){
laas. lock();
try {
return tall;
catch(Exception e) {

System.out.println("Feil i monitor tallBeholder");
finally {

laas.unlock()




[IVE-PROGRAMMERING (DEL 2)

Fortsett fra del 1.

I stedet for a printe ut id sin skal tradene na legge til
id/tallet 1 en felles linkedlist. Print ut en beskjed hver
gang en trad legger til et nytt tall i Tlista



LinkedList




CONDITION

e En form for passiv venting
o Vil bruke mindre ressurser enn aktiv venting

e awalt ( ) « Farden traden man er inne i na til & vente til Condition gir signaliserer at det er greit & fortsette. (Eller at

den blir interrupted)

® Si gnal ( ) + Signaliserer til en trad om at den kan fortsett. (Som star & venter ved await())

® Si gnalAll ( ) . Signaliserer til alle ventene trader



[IVE-PROGRAMMERING (DEL 3)

Fortsett fra del 3.

Lag en ny trad-klasse, denne skal ta ut to tall fra
monitoren og legge dem sammen fgr de printes ut.

Hvis det ikke er to tall der ma traden vente, hvis det ikke
vil komme flere tall og det ikke er flere tall i lista skal

traden terminere.



talz

LinkedList




BRUK MONTTOR DESIGN PRINSIPPET

public void settInn(int nyttTall){
laas.lock();
try{
tall.add(nyttTall);
tomListe.signalAll();

}finally{ LinkedList<Integer> tall

laas.unlock();

}
}
settinn
public ArrayList<Integer> taUtTo(){
laas.lock();
try{
while(tall.size() < 2){
if(antallTrader == 0) return null;
tomListe.await();
}
ArrayList<Integer> returTall = new ArrayList<>(); taUtTO
returTall.add(tall.remove(0));
returTall.add(tall.remove(0));
return returTall;
}catch(InterruptedException e){
return null;
}finally{
laas.unlock(); .
} Full kode ligger ut pa rep.kurs

siden



BRUK MONTTOR DESIGN PRINSIPPET

public v
laas
try{

}fin

}
}

public A

laas
try{

}cat
}fin

}

oid settInn(int nyttTall){
.lock();

tall.add(nyttTall);
tomListe.signalAll();
ally{

laas.unlock();

rrayList<Integer> taUtTo(){
.lock();

while(tall.size() < 2){
if(antallTrader == 0) return null;
tomListe.await();

}

ArrayList<Integer> returTall =
returTall.add(tall.remove(0));
returTall.add(tall.remove(0));
return returTall;
ch(InterruptedException e){
return null;

ally{

laas.unlock();

new ArrayList<>();

LinkedList<Integer> tall

Jeg laser na slik
at ingen andre

Setﬂ NN  kommer

taUtTo

Full kode ligger ut pa rep.kurs
siden



BRUK MONTTOR DESIGN PRINSIPPET

public void settInn(int nyttTall){
laas.lock();
try{
tall.add(nyttTall);
tomListe.signalAll();

}finally{ LinkedList<Integer> tall

laas.unlock();

}
} Tar a legger til

tallet mitt
settinn
public ArrayList<Integer> taUtTo(){

laas.lock();
try{
while(tall.size() < 2){ 1
if(antallTrader == 0) return null;
tomListe.await();
}
ArrayList<Integer> returTall = new ArrayList<>(); taUtTO
returTall.add(tall.remove(0));
returTall.add(tall.remove(0));
return returTall;
}catch(InterruptedException e){
return null;
}finally{
laas.unlock();

} Full kode ligger ut pa rep.kurs
siden




BRUK MONTTOR DESIGN PRINSIPPET

public void settInn(int nyttTall){
laas.lock();
try{

tall.add(nyttTall);
tomListe.signalAll();

}finally{

}
}

laas.unlock();

public ArrayList<Integer> taUtTo(){
laas.lock();

try{

}cat
}fin

}

while(tall.size() < 2){
if(antallTrader == 0) return null;
tomListe.await();

}

ArrayList<Integer> returTall =
returTall.add(tall.remove(0));
returTall.add(tall.remove(0));
return returTall;
ch(InterruptedException e){
return null;

ally{

laas.unlock();

new ArrayList<>();

LinkedList<Integer> tall

Signaliserer

settinn

taUtTo

Full kode ligger ut pa rep.kurs
siden



BRUK MONTTOR DESIGN PRINSIPPET

public void settInn(int nyttTall){
laas.lock();
try{

tall.add(nyttTall);
tomListe.signalAll();

}finally{

}
}

laas.unlock();

public ArrayList<Integer> taUtTo(){
laas.lock();

try{

}cat
}fin

}

while(tall.size() < 2){
if(antallTrader == 0) return null;
tomListe.await();

}

ArrayList<Integer> returTall =
returTall.add(tall.remove(0));
returTall.add(tall.remove(0));
return returTall;
ch(InterruptedException e){
return null;

ally{

laas.unlock();

new ArrayList<>();

LinkedList<Integer> tall

laser opp og

Settl nn stikker

taUtTo

Full kode ligger ut pa rep.kurs
siden



BRUK MONTTOR DESIGN PRINSIPPET

public void settInn(int nyttTall){
laas.lock();
try{
tall.add(nyttTall);
tomListe.signalAll();
}finally{
laas.unlock();
}
}

public ArrayList<Integer> taUtTo(){
laas.lock();
try{

while(tall.size() < 2){
if(antallTrader == 0) return null;
tomListe.await();

}
ArrayList<Integer> returTall = new ArrayList<>();
returTall.add(tall.remove(0));
returTall.add(tall.remove(0));
return returTall;
}catch(InterruptedException e){
return null;
}finally{
laas.unlock();

}

LinkedList<Integer> tall

settinn

taUtTo

Full kode ligger ut pa rep.kurs
siden



BRUK MONTTOR DESIGN PRINSIPPET

public void settInn(int nyttTall){
laas.lock();
try{

tall.add(nyttTall);
tomListe.signalAll();

}finally{

}
}

laas.unlock();

public ArrayList<Integer> taUtTo(){
laas.lock();

try{

}cat
}fin

}

while(tall.size() < 2
if(antallTrader == 0) return
tomListe.await();

}

ArrayList<Integer> returTall =
returTall.add(tall.remove(0));
returTall.add(tall.remove(0));
return returTall;
ch(InterruptedException e){
return null;

ally{

laas.unlock();

new ArrayList<>();

LinkedList<Integer> tall

settinn

Jeg laser

taUtTo

Full kode ligger ut pa rep.kurs
siden



(UK MONITOR DESIGN PRINSIPPET

public void settInn(int nyttTall){
laas.lock();
try{
tall.add(nyttTall);
tomListe.signalAll();
}finally{
laas.unlock();

}

public ArrayList<Integer> taUtTo(){
laas.lock();
try{

while(tall.size() < 2){
if(antallTrader == 0) return null;
tomListe.await();

}
ArrayList<Integer> returTall = new ArraylList<>
returTall.add(tall.remove(0));
returTall.add(tall.remove(0));
return returTall;
}catch(InterruptedException e){
return null;
}finally{
laas.unlock();

}

LinkedList<Integer> tall

settinn

Lista her ikke to elementer
og antalltraader er ikke O jaja
da far jeg vente og lase opp

taUtTo mensjeg venter

Full kode ligger ut pa rep.kurs
siden



(UK MONITOR DESIGN PRINSIPPET

public void settInn(int nyttTall){
laas.lock();
try{
tall.add(nyttTall);
tomListe.signalAll();
}finally{
laas.unlock();

}

public ArrayList<Integer> taUtTo(){
laas.lock();
try{

while(tall.size() < 2){
if(antallTrader == 0) return null;
tomListe.await();

}

ArrayList<Integer> returTall = new ArrayList<>();

returTall.add(tall.remove(0));
returTall.add(tall.remove(0));
return returTall;
}catch(InterruptedException e){
return null;
}finally{
laas.unlock();

}

LinkedList<Integer> tall

settlnn
Lista her ikke to elementer
og antalltraader er ikke 0 jaja
da far jeg vente og lase opp
mens jeg venter
taUtTo

Full kode ligger ut pa rep.kurs
siden



BRUK MONTTOR DESIGN PRINSIPPET

public void settInn(int nyttTall){
laas.lock();
try{
tall.add(nyttTall);
tomListe.signalAll();

}inally{ LinkedList<Integer> tall

laas.unlock();

}
} Da tar jeg a laser og setter
settinn inn tallet mitt i lista
public ArrayList<Integer> taUtTo(){
laas.lock();
try{
while(tall.size() < 2){ ES
if(antallTrader == 0) return null;
tomListe.await();
}
ArrayList<Integer> returTall = new ArrayList<>(); taUtTO
returTall.add(tall.remove(0));
returTall.add(tall.remove(0));
return returTall;
}catch(InterruptedException e){
return null;
}finally{
laas.unlock(); .
} Full kode ligger ut pa rep.kurs

siden



BRUK MONTTOR DESIGN PRINSIPPET

public void settInn(int nyttTall){
laas.lock();
try{
tall.add(nyttTall);
tomListe.signalAll();

}inally{ LinkedList<Integer> tall

laas.unlock();

}
¥ Da tar jeg a signaliserer
settinn 9858
public ArrayList<Integer> taUtTo(){
laas.lock();
try{
while(tall.size() < 2){ ES
if(antallTrader == 0) return null;
tomListe.await();
}
ArrayList<Integer> returTall = new ArrayList<>(); taUtTO
returTall.add(tall.remove(0));
returTall.add(tall.remove(0));
return returTall;
}catch(InterruptedException e){
return null;
}finally{
laas.unlock(); .
} Full kode ligger ut pa rep.kurs

siden



BRUK MONTTOR DESIGN PRINSIPPET

public void settInn(int nyttTall){
laas.lock();
try{

tall.add(nyttTall);
tomListe.signalAll();

}finally{

}
}

laas.unlock();

public ArrayList<Integer> taUtTo(){
laas.lock();

try{

}cat
}fin

}

while(tall.size() < 2){
if(antallTrader == 0) return null;
tomListe.await();

}

ArrayList<Integer> returTall =
returTall.add(tall.remove(0));
returTall.add(tall.remove(0));
return returTall;
ch(InterruptedException e){
return null;

ally{

laas.unlock();

new ArrayList<>();

LinkedList<Integer> tall

settlnn
000 na fikk vi signal da kan
vi fortsette !! Vi ma bare
vente til det lases opp
tauUtTo

Full kode ligger ut pa rep.kurs
siden



BRUK MONTTOR DESIGN PRINSIPPET

public void settInn(int nyttTall){
laas.lock();
try{
tall.add(nyttTall);
tomListe.signalAll();
}finally{
laas.unlock();
}
}

public ArrayList<Integer> taUtTo(){
laas.lock();
try{

while(tall.size() < 2){
if(antallTrader == 0) return null;
tomListe.await();

}
ArrayList<Integer> returTall = new ArrayList<>();
returTall.add(tall.remove(0));
returTall.add(tall.remove(0));
return returTall;
}catch(InterruptedException e){
return null;
}finally{
laas.unlock();

}

LinkedList<Integer> tall

settinn

Da laser jeg a stikker

tabuie

Full kode ligger ut pa rep.kurs



public void settInn(int nyttTall){
laas.lock();
try{
tall.add(nyttTall);
tomListe.signalAll();
}finally{
laas.unlock();

- ArrayList<Integer> taUtTo(){

laas.lock();
try{
while(tall.size() < 2){
if(antallTrader == 0) return I
tomListe.await();

}
ArrayList<Integer> returTall = new ArrayList<>();
returTall.add(tall.remove(0));
returTall.add(tall.remove(0));
return returTall;
}catch(InterruptedException e){
return null;
}finally{
laas.unlock();

}

LinkedList<Integer> tall

settinn

Er det mindre en to tall i
listen? nei supert, da
fortsetter jeg!!

taUtToe



[ ]

|

(UK MONITOR DESIGN PRINSIPPET

public void settInn(int nyttTall){
laas.lock();
try{
tall.add(nyttTall);
tomListe.signalAll();

}finally{ LinkedList<Integer> tall

laas.unlock();

settinn
lic ArrayList<Integer> taUtTo(){
laas.lock();
try{ .
while(tall.size() < 2){ tzi:”;?aé henter det forste
if(antallTrader == 0) return null;
tomListe.await();
}
ArrayList<Integer> returTall = new ArrayList<>(); taUtTO

returTall.add(tall.remove(0));
returTall.add(tall.remove(0));
return returTall;
}catch(InterruptedException e){
return null;
}finally{
laas.unlock(); returTa”

}




(UK MONITOR DESIGN PRINSIPPET

public void settInn(int nyttTall){
laas.lock();
try{
tall.add(nyttTall);
tomListe.signalAll();

}finally{ LinkedList<Integer> tall

laas.unlock();

}
}
settinn
public ArrayList<Integer> taUtTo(){
laas.lock();
try{
while(tall.size() < 2){ Da henter jeg ett tall til
if(antallTrader == 0) return null;
tomListe.await();
}
ArrayList<Integer> returTall = new ArrayList<>(); taUtTO

returTall.add(tall.remove(0));
returTall.add(tall.remove(0));
return returTall;
}catch(InterruptedException e){
return null;
}finally{
laas.unlock(); returTa”

}

1 S)




(UK MONITOR DESIGN PRINSIPPET

public void settInn(int nyttTall){
laas.lock();
try{
tall.add(nyttTall);
tomListe.signalAll();

}finally{ LinkedList<Integer> tall

laas.unlock();

}
}
settinn
public ArrayList<Integer> taUtTo(){
laas.lock();
try{
while(tall.size() < 2){ Na stikker jeg og laser opp
if(antallTrader == 0) return null;
tomListe.await();
}
ArrayList<Integer> returTall = new ArrayList<>(); taUtTO

returTall.add(tall.remove(0));
returTall.add(tall.remove(0));
return returTall;
}catch(InterruptedException e){
return null;
}finally{
laas.unlock(); returTa”

}

1 S)
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(UK MONITOR DESIGN PRINSIPPET

public void settInn(int nyttTall){
laas.lock();
try{
tall.add(nyttTall);
tomListe.signalAll();

}finally{ LinkedList<Integer> tall

laas.unlock();

}
settinn
public ArrayList<Integer> taUtTo(){
laas.lock();
try{
while(tall.size() < 2){
if(antallTrader == 0) return null; Da stikker jeg
tomListe.await();
}
ArrayList<Integer> returTall = new ArrayList<>(); taUtTO
returTall.add(tall.remove(0));
returTall.add(tall.remove(0));
return returTall;
}catch(InterruptedException e){
return null;
}finally{
. laas.unlock(); I’etu rTa”

1 5
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(UK MONITOR DESIGN PRINSIPPET

public void settInn(int nyttTall){
laas.lock();
try{
tall.add(nyttTall);
tomListe.signalAll();

}finally{ LinkedList<Integer> tall

laas.unlock();

settlnn
lic ArrayList<Integer> taUtTo(){
laas.lock();
try{
while(tall.size() < 2){ Da er det min tur !! Men na
if(antallTrader == ; e har jo ikke lista 2 elementer
tomListe.await(); lenger jaja ja jeg far vente da
}
ArrayList<Integer> returTall = new ArrayList<>(); taUtTo

returTall.add(tall.remove(0));
returTall.add(tall.remove(0));
return returTall;
}catch(InterruptedException e){
return null;
}finally{
laas.unlock();

}




CountDownlatch

e Konstruktgren tar inn antall trader den skal vente pa

e Nyttige metoder:
o await(), Traden blir stoppet her og star a venter til countern har telt seg ned til 0. Denne metoden kan kaste
unntak! (Derfor ma man bruke try-catch)
o countDown(): Teller ned counteren en gang.
o getCount(): returnerer countern (sagt med andre ord hvor langt den har kommet i nedtellingen)

DOKUMMENTASJON: https://docs.oracle.com/javase/7/docs/api/java/util/concurrent/CountDownLatch.html




el CountDwon {
int antallTraader
y g[] args) {
atch cdl = CountDownLatch(5);
i=0; i < antallTraader; i++){

W Thread(new CountDownTraad(cdl)).start();

.out.println("H

cdl.await();
(InterruptedE
em.out.println("Bl

.out.println("H

nTraad i
wnLatch cdl;

CountDownTraad (CountDownLatch cdl){
cedli=cdl;

run(){
System.out.println(
cdl.countDown();

Coun




await()

Grener opp i flere trader

CountDownLatch(5)

int antallTraader = 5;

void main(String[] args) {
h cdl = new CountDownLatch(5);
(int 1 = 0; i < antallTraader; i++){
new Thread(new CountDownTraad(cdl)).start();

.out.println("

try {
cdl.await();
(I re d
em.out.println(

.out.println("

cdl;

CountDownTraad (CountDo
.cdl = cdl;

run(){
S m.out.println("
cdl. countDown();

tid



{

int antallTraader = 5;

CountDownLatch(5) i i ' ngl] args) {
¢ CountDownLatch(5);
t 0; i < antallTraader; i++){
 Thread(new CountDownTraad(cdl)).start();

ut.println("Ho
Grener opp i flere trader

CountDownTraad [ Runnable{
atch cdl;

CountDownTraad(Co
.cdl = cdl;

i run(){
ut.println("CountDo

Den ferste traden har kommet til cdl. countDown () ;
countdownlatchen (countDown() )

tid



Grener opp i flere trader

CountDownLatch(5)

int antallTraader = 5;

void main(String[] args) {
h cdl = new CountDownLatch(5);
(int 1 = 0; i < antallTraader; i++){
new Thread(new CountDownTraad(cdl)).start();

.out.println("

try {
cdl.await();
(I re d
em.out.println(

.out.println("

cdl;

CountDownTraad (CountDo
.cdl = cdl;

run(){
S m.out.println("
cdl. countDown();

tid



Grener opp i flere trader

CountDownLatch(5)

Hovedtraden slippes lgs
igjen

g[] args) {
CountDownLatch(5);
0; i < antallTraader; i++){
new Thread(new CountDownTraad(cdl)).start();

.out.println("Hov

try {
cdl.await();
(I rrupte
out.println("

.out.println("

wnT raad
cdl;

CountDownTraad (CountDo
.cdl = cdl;

run(){
System.out.println("
cdl. countDown();

tid



Skriv i chatten til Marlen(chat) [ ——

cdl = ne &ountDownLatch(S);

0; i < antallTraader; i++){

En fO rve ntet UtSkift i te rminalen etter ‘ new Thread(new CountDownTraad(cdl)).start();
1 System.out.println("Hov 1ter"):
at koden er kjort.

.await();

PS: her er det flere riktige svar.

Runnable{




CyclicBarrier

e Konstruktgren tar inn antall trader som skal synkroniseres pa et tidspunkt

e Metoder:
o await(): Venter til alle tradene kommer til denne barrieren. Kan kaste unntak(Husk try-catch)

DOKUMENTASJON: https://docs.oracle.com/javase/7/docs/api/java/util/concurrent/CyclicBarrier.html




G
int antallTraader = 5;
String[] args) {
cBarri I CyclicBarrier(

: 5)
i =0; 1 < antallTraader; i++){
Thread(new CyclicBarrierTraad(c

!

b)).start();

"rierTraad imple ts Runnable
licBarrier cb;

CyclicBarrierTraad(CyclicBarrier cb){
.cb = cb;

I run(){
.out.println("Venter fo gang");

)
t.println("Ble forstyrret");

out.println("V andre gang");

cb.await();
ption e) {
1.out.println("Ble fo




Cf

int antallTraader = 5;

Grener opp i flere trader
ierTr
ier cb;

CyclicBarrierTraad

run(){
.out.println("Ve

cb.await();

h (B ion e ) {
t.println("B

.out.println(

cb.await();

tid



ic {
int antallTraader = 5;

CyclicBarrier(5) Lo L
Cy new CyclicBarrier(5);

0; 1 < antallTraader; i++){
CyclicBarrierTraad(cb)).start();

Grener opp i flere trader
ierT

arrier cb;

CyclicBarrierTraad(CyclicBarrier
.cb = cb;

I run(){
ut.println("”

cb.await();
on e ) {
t.println("Ble

ut.println("

cb.await();

println("Ble

tid



CyclicBarrier(S) )riv { int antallTraader = 5;

main(String[] args) {

’

= new CyclicBarrier(5)
i < antallTraader; i++){
w Thread(new CyclicBarrierTraad(cb)).start();

Grener opp i flere trader

rrier cb;

CyclicBarrierTraad(C
.cb = cb;

i run(){
t.println(

cb.await();

em.out.println
{

cb.await();

L.prlntln(‘B;
Den fgrste traden har kommet til
barrieren await()

tid



{

int antallTraader = 5;

CyclicBarrier(5) publi ti d main(String[] args) {
Cycl cb = new CyclicBarrier(5);
0; i < antallTraader; i++){
CyclicBarrierTraad(cb)).start();

Grener opp i flere trader

Barrier cb;

CyclicBarrierTraad(
s.cb = cb;

run(){
m.out.println("Venter

tid



{

int antallTraader = 5;

CyclicBarrier(5) publi ti d main(String[] args) {
Cycl cb = new CyclicBarrier(5);
0; i < antallTraader; i++){
CyclicBarrierTraad(cb)).start();

Grener opp i flere trader

Barrier cb;

CyclicBarrierTraad(
s.cb = cb;

run(){
m.out.println("Venter

tid



Cyclcharrler(S) ew Cy‘::licBarrier(S) ;
0; i < antallTraader; i++){
¢ Thread( CyclicBarrierTraad(cb)).start();

Grener opp i flere trader
rire
rier cb;

CyclicBarrierTraad(
.cb = cb;

I run(){
t.println("V

C )
.out.println("B

out.println

tid



{
int antallTraader = 5;

CyclicBarrier(5)

d main(String[] args) {
r cb = new CyclicBarrier(5);
r(int i i < antallTraader; i++){
Thread(new CyclicBarrierTraad(cb)).start();

Grener opp i flere trader
erTraad impl
Barrier cb;

CyclicBarrierTraad(
s.cb = cb;

i run(){
println(

cb.await();

.println("Ble

1.out.println(

Den ferste traden har kommet til ,
b . it() cb.await();
arrieren awai (Eicantian el {
.out.println("Ble

tid



int antallTraader = 5;

CyC“CBarrler(S) main(String[] args) {
rch = CyclicBarrier(5)
i =0; i < antallTraader; i++){
Thread( CyclicBarrierTraad(c

b)).start();

Grener opp i flere trader

CyclicBarrier cb;

CyclicBarrierTraad( licBarrier cb){
.cb = cb;

run(){
out.println("

' cb.await();
(E> ion e ) {
.out.println(

m.out.println(
{
cb.await();
t ( ion e) {
ut.println("Ble fo

tid



int antallTraader = 5;

CyC“CBarrler(S) main(String[] args) {
rch = CyclicBarrier(5)
i =0; i < antallTraader; i++){
Thread( CyclicBarrierTraad(c

b)).start();

Grener opp i flere trader

CyclicBarrier cb;

CyclicBarrierTraad( licBarrier cb){
.cb = cb;

run(){
out.println("

' cb.await();
(E> ion e ) {
.out.println(

m.out.println(
{
cb.await();
t ( ion e) {
ut.println("Ble fo

tid



ic {

Skriv i chatten til Marlen(chat) 8 e

w CyclicBarrier(5);
; ntallTraader; i++){
(new CyclicBarrierTraad(cb)).start();

Forventet utskift i terminalen etter at
koden er kjart. R R

CyclicBarrier cb;

CyclicBarrierTraad(CyclicBarrier cb){

PS: Her er det bare ett riktig svar | this.ch = ob

run(){
out.println("Venter forst

cb.await();
(E one) {

on e) {
.println("Ble forstyrret");




Join er en metode du kan kalle
join pa en trad.

Da vil traden du er i vente til
den traden som kalte pa join
metoden er terminert (ferdig)

EksempelJoin {
int antallTraader = 5;
void main(String[] args) {

w ArraylList<>(antallTraader);
for(int 1 = 0; i < antallTraa ;o1 ++){
Thread traad = new Thread(new JoinTraad());
traader.add(traad);
traad.start();

for(Thread traad : traader){
try {
traad.join();
(InterruptedExcept
tem.out.println("

System.out.println("Ho\ raad ferdig");

s JoinTraad lements Runnable{

@Override

id run(){
n.out.println("Kjorer run metoden");




EksempelJoin {

int antallTraader = 5;

o : f' "-7 tati
JOln public static void main(String[] args) {

/List<Thread> traader = new ArrayList<>(antallTraader);
for(int 1 = 0; i < antallTraader; i ++){
Thread traad = new Thread(new JoinTraad());

Send marlen(chat) i chatten hva trasder.addcraad);
som vil printes ut her :

for(Thread traad : traader){
try {
traad.join();
(InterruptedExce
tem.out.println(

PS: her er det kun et riktig svar

System.out.println("Ho ad ferdig");

Runnable{

d run(){
em.out.println("Kjorer run metoden");




[IVE-PROGRAMMERING (DEL #)

Fortsett fra del 4.

Du skal endre programmet ditt slik at traden som legger
sammen to ikke printer dem ut men legger resultatet tilbake

i linkedlisten.

Lag en metode for a hente ut det siste tallet. Slik at
hovedprogrammet kan printe det ut nar vi er ferdig :))



tall

LinkedList
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