Inicio

Threads (Hilos)

Hilo principal (main thread)

\4

“Basurero’ (garbage collector)

Los distintos hilos
pueden
Interaccionar
colaborando en una
misma tarea

Todos los hilos
comparten la
memoria

tiempo|

Temas:

demonios {setDaemon(boolean); isDaemon}

prioridades y “scheduling” {setPriority(int); getPriority()}
secciones criticas {synchronized}

sincronizacion






Objech

hrea

Runnable

Objeto de
subclase de Thread

class X extends Thread {

public void run()
{ /] codigo origen del hilo

}
}

Objeto de
clase Runnable

class X extends Y implements Runnable

L4
~—

public void run()
{ /] coédigo origen del hilo

}
}

X a = new X(); a.start();

*El start() puede situarse en el constructor

Objeto Thread

X a = new X(); Thread t=new Thread(a); t.start();



Hilos — “Scheduling”
asignacion de tiempos y Prioridades

Prioridad

Nivel por defecto —> 5 “Round-robin”

4
Field Summary 3
java.lang.Thread

Modifier and Type Field and Description 2 &
UK FRIGRITY Inanicion (starvation)

The maximum priority that a thread can have. L .
static int MIN_PRIORITY 1 Ocurre cuando uno o mas hilos

The minimum priarity that a thread can have: .
stavic tn WO PRICRTTY de un programa ven siempre

The default priority that is assignedto a thread. 0

bloqueado su acceso a un

. 1 Thread recurso y por tanto no pueden
java.lang.Threa
progresar

*public final void setPriority(int newPriority)
*public final int getPriority ()



Creado Hilos —

Preparado

(tiempo)
(desbloqueo)

noti
notifyAl
interruRtedException
(tiempo)

java.lang.Object

d

notify(
Wakes up a single thread that is waiting on this objects monitor.
notifyAll()

‘Wakes up all threads that are waiting on this object's monitor.
wait{)

Causes the current thread to wait until another thread invokes the notify () method or the
notifyAll () method for this object.

Causes the current thread to wait until either another thread invokes the notify () method orthe
notifyAll () method for this object, or a specified amount of time has elapsed.

g timeout, int

)

Causes the current thread to wait until another thread invokes the notify () method or the
notifyAll () method for this object, or some other thread interrupts the current thread, or a certain
amount of real time has elapsed

yield

interruptedException

Bloqueado

static void

static void

string

static void

1clo de vida Muerto

(Fin

de ejecucion
del

método
run)

Algunos no mueren nunca
setDaemon (true)

Ejecutindose

sleep (bloqueo)

sleep(long millis)
Causes the curranm executing threadto leep (temporarily cease execution) for the specified number of milliseconds, subjectta the precision and accuracy of system timers
and schedule

sleep(long millis, int nanes)
Causes the currently executing thread to sleep (temporarily cease execution) for the specified number of milliseconds plus the specified number of nanoseconds, subjectto the
precision and accuracy of system timers and schedulers
start()
Causes this threadto begin execution; the Java Virtual Machine calls the zun method ofthis thread.
stop()
Deprecated.
”Hs S S5 SR N‘read!nﬂ‘ Wead stop causes it to unlock all of the monitors that it has locked (as @ natural consequence of the unchecked

i excption propagaling up the stack. IFany o the bjects previously profected by these monitors were i an inconsistentstals, (e damaged objects become
isble 0 other freads, potentaly resu rgwamrrarf uehamr.’aw! tises of be replaced by code. rhamm.yrrou s some variable to indicate that the target
thread should stop running. The target thread should check this variable regulary, metnodi Tdlcates that tis o 5top
running. Ifthe target road its for Jong periods (0n a condition variable, for example), the 1 intertupthe wait For more Information, sce

Why are Thread.stop, Thread.suspend and Thread.resume Deprecared?.
stop (Tarovable ob3)
Deprecated.

See stop() for det:
\cing checked exceptions that the thread coul
Toreadresime  Deprecated?.

suspend()
Deprecated.

This method has been degrecated, s t s inherently deadlack-prone. fthe target hread halds a lock on the monitor protecting @ cricalsystem resource uthen i s susgended,
0 thread can acoess this resource untl the target thread is resumed. I the thread that would resume the target thread attemps to lock this monitor prior to calling
deadlock resuifs. Sch deadlocks typically manifest themselves as Trozen” processes. For more information, see Wiy are Thread.siop, Thread.suspend and Thread.resume
Deprecared?

tostri
Returns a string representation of this thread, including the thread's name, priority, and thread group

yield()
A hint to the scheduler that the current thread s willing to yield its current use of a processor.



Mecanismos proporcionados por Java para el entorno multi-hilo

*Exclusion mutua (secciones criticas)
*Bloqueo de recursos

Hilo A

0

Si semdforo verde {
semaforo rojo

usar recurso
semdforo verde

}

“semaforo”

ol

|

Recurso compartido

Palabras reservadas en Java
abstract assert™** || boolean break | byte
case ~ catch J | char class ‘ const™
continue default [ Tode | [double else
enum*** extends |  final | finally float
for goto™ H if ” implements import 7
instanceof int | rinterface | long native
new package H private ” protected public I
return short | postaie | strictp** super |
switch synchronized H _ this J[ _ throw ‘ _ throws I
transient try H void “ volatile ‘ while |

Hilo B

Interbloqueo (deadlock) &
Es una forma “terminal” de
inanicién. Ocurre cuando dos o
mads hilos esperan a una
condicién que no puede
satisfacerse. El interbloqueo mas
habitual consiste en que dos (o
mas) hilos esperan a que otro
haga algo de un modo circular.




public class Cubiculo {
private int contenido;
private boolean disponible = false;

Secci16n critica

public synchronized int get () {

public synchronized void put (int valor) { Walt / IlOtlfy

public synchronized int get () {
while (!disponible) {
// esperar a que el productor genere un valor
try { wait();} catch (InterruptedException e) {}
}
disponible = false;
// notificar al productor que el valor ha sido recogido
notifyAll();
return contenido;

}

public synchronized void put (int wvalor) {
while (disponible) {
// esperar a que el consumidor recoja un valor
try { wait(); } catch (InterruptedException e) {}
}
contenido = valor;
disponible = true;
// notificar al consumidor que el valor ha sido generado
notifyAll();



public class Productor extends Thread {
private Cubiculo cubiculo;
private int numero;

public Productor (Cubiculo ¢, int numero) {

cubiculo = c¢; this.numero = numero; Productor / COIlSllmidOI'
}
public void run() { _
for (int 1 = 0; i < 10; i++) {
cubiculo.put (i) ;
System.out.println (" ("+numero+ ") >> " + 1i);
try {
sleep ((int) (Math.random () * 100));
} catch (InterruptedException e) { }

public class Consumidor extends Thread {
private Cubiculo cubiculo;
private int numero;

public Consumidor (Cubiculo c, int numero) {
cubiculo = c¢; this.numero = numero;

setDaemon (true) ;

public void run () {
int valor = 0;
while (true) {
valor = cubiculo.get () ;
System.out ..println (" (" + numero+ ") << " 4+ wvalor);

yield();
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Comprobando el funcionamiento

public class MainProdCons extends Object {

public static void main (String args[]) {
Cubiculo cubiculo=new Cubiculo/();
Productor pl=new Productor (cubiculo,1l);
Productor p2=new Productor (cubiculo, 2);
Productor p3=new Productor (cubiculo, 3);
Consumidor cl=new Consumidor (cubiculo,1l);
Consumidor c2=new Consumidor (cubiculo, 2);
Consumidor c3=new Consumidor (cubiculo, 3);

4

pl.start ()

p2.start () ;

p3.start () ;
();
()
()

cl.start ();

c2.start
c3.start

4

4

Ojo!. Algo vamal _~"




Arreglado... (no todo)

public void run () {
for (int i = 0; i < 10; i++) {
synchronized (cubiculo) {
cubiculo.put (i) ;
System.out.println (" ("+numero+ ") >> " + 1);
}
try {
sleep ((int) (Math.random () * 100));
} catch (InterruptedException e) { }

ﬁ Productor / consumidor ﬂ

public void run () {
int valor = 0;
while (true) {
synchronized (cubiculo) {

valor = cubiculo.get ();

System.out .println (" (" + numero+ ") << " 4+ valor);
}
yield();

}

- Ojo!. Algo vamal _~"




public class MainProdCons extends Object {

public static void main (String argsl[]) {
Cubiculo cubiculo=new Cubiculo() ;

L.a solucion definitiva?
(ThreadGroup)

ThreadGroup productores=new ThreadGroup ("productores");
ThreadGroup consumidores=new ThreadGroup ("consumidores") ;

Productor pl=new Productor (productores, cubiculo,"1"); pl.start();
Productor p2=new Productor (productores, cubiculo,"2"); p2.start();
Productor p3=new Productor (productores, cubiculo, "3"); p3.start();
Consumidor cl=new Consumidor (consumidores, cubiculo,"1"); cl.start();
Consumidor c2=new Consumidor (consumidores, cubiculo,"2"); c2.start ();

Consumidor c3=new Consumidor (consumidores, cubiculo,"3"); c3.start(); (1) << 5
(1) >> 7
consumidores.setDaemon (true) ; (2) << 7
int n; (2) >> 6
while ((n=productores.activeCount ())!=0) { (3) << 6
System.out .println ("Productores Activos= "+n); (3) >> 6
try { Thread.sleep(500); } catch (InterruptedException e) {} (1) << 6
} (1) >> 8
try { Thread.sleep(100); } catch (InterruptedException e) {} Productores Activos= 3
System.out.println ("Productores Activos= "+n); (2) << 8
} (2) >> 7

(3) << 7

Productores Activos= 3 (1) << 3 (3) >> 7

(1) >> 0
(1) <<

(3) > 4

(2) << 4

(1) <<
(1) >> 9

Productores Activos= 3

L0

(3) >0
(2) <<
(1) > 1

(3) <<
(1) >> 2
(1) <<
(2) >> 0
(2) <<
(3) > 1
(3) <<

(1) >> 5
(3) <<

(2) >> 4
(1) <<
(1) >> 6
(2) <<
(3) > 5
(3) <<
(2) >> 5

5

(2) <<
(2) >> 8
(3) <<
(3) >> 8
(1) <<
(2) >> 9
(2) <<
(3) > 9
(3) <<

Productores Activos= 0

9




public class Productor extends Thread {
private Cubiculo cubiculo;

public Productor (ThreadGroup tg, Cubiculo c, String id) {

super (tg,id); cubiculo = c;
}
public void run() {
for (int 1 = 0; i < 10; i++) {
synchronized (cubiculo) {cubiculo.put (i) ;
System.out.println (" ("+getName()+ ") >> " + 1i);

}
try {sleep((int) (Math.random() * 100));
} catch (InterruptedException e) { }

}

I Productor / consumidor 1

public class Consumidor extends Thread {
private Cubiculo cubiculo;

public Consumidor (ThreadGroup tg, Cubiculo c, String id) {
super (tg,id); cubiculo = c; setDaemon (true);

public void run ()
int valor = 0;
while (true) {
synchronized (cubiculo) {valor = cubiculo.get ();
System.out.println (" (" + getName()+ ") << " + wvalor);

}

{

yield();



