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Mapa Conceptual

Terminology:

atomic race condition
interleaving busy-wait
mutual exclusion critical section
deadlock livelock
liveness semaphores

Concurrency = Simultaneous + Nondeterminism + Interaction

Interaction = Communication | Synchronization

Synchronization = Mutual Exclusion | Conditional
Synchronization
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TODAY: HW4: Garantizar mutex con semáforos

Homework:
HW1: Creación de threads en Java
HW2: Provocar una condición de carrera
HW3: Garanatizar la exclusión mutua con espera activa
HW4: Garantizar la exlusión mutua con semáforos

Fecha de Cierre:
Miércoles 11-Marzo-2015 11am

Entrega online:
http://lml.ls.fi.upm.es/~entrega
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TODAY: HW4: Garantizar mutex con semáforos

Homework:
HW1: Creación de threads en Java
HW2: Provocar una condición de carrera
HW3: Garanatizar la exclusión mutua con espera activa
HW4: Garantizar la exlusión mutua con semáforos

Fecha de Cierre:
Miércoles 11-Marzo-2015 11am

Entrega online:
http://lml.ls.fi.upm.es/~entrega
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HW5 + HW6

Homework:
HW1: Creación de threads en Java
HW2: Provocar una condición de carrera
HW3: Garanatizar la exclusión mutua con espera activa
HW4: Garantizar la exlusión mutua con semáforos
HW5: Almacén de un dato con semáforos
HW6: Almacén de varios datos con semáforos

Fecha de Cierre:
Lunes 23-Marzo-2015 23:59

Entrega online:
http://lml.ls.fi.upm.es/~entrega
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HW5: Almacén de un dato con semáforos
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HW5: Almacén de un dato con semáforos (2)
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HW6: Almacén de varios datos con semáforos
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Producers-Consumers Problem

Producers: processes that create new data

Consumers: threads that process and consume data

Store: shared placeholder for data
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Producers-Consumers Problem

Producers: processes that create new data

Consumers: threads that process and consume data

Store: shared placeholder for data

Almacen

almacenar extraer

Consumer1

Consumer2

Producer1

Producer2
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CC 05 P1CSem.java

class CC_05_P1CSem {

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

InterruptedException {

Almacen almac = new Almacen1();

Productor[] productores = new Productor[N_PRODS];

Consumidor[] consumidores = new Consumidor[N_CONSS];

for (int i = 0; i < N_PRODS; i++) {

productores[i] = new Productor(almac);

}

for (int i = 0; i < N_CONSS; i++) {

consumidores[i] = new Consumidor(almac);

}

for (int i = 0; i < N_PRODS; i++) {

productores[i].start();

}

for (int i = 0; i < N_CONSS; i++) {

consumidores[i].start();

}

//...
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Almacen1.java

class Almacen1 implements Almacen {

public Almacen1() {}

public void almacenar(Producto producto) {

almacenado = producto;

}

public Producto extraer() {

Producto result;

result = almacenado;

almacenado = null;

return result;

}

}
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Productor.java

public class Productor extends Thread {

private Almacen almacenCompartido;

public Productor(Almacen a) {

almacenCompartido = a;

}

public void run() {

Producto p;

while (true) {

p = Fabrica.producir();

almacenCompartido.almacenar(p);

}

}

}
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Consumidor.java

public class Consumidor extends Thread {

private Almacen almacenCompartido;

public Consumidor(Almacen a) {

almacenCompartido = a;

}

public void run() {

Producto p;

while (true) {

p = almacenCompartido.extraer();

Consumo.consumir(p);

}

}

}
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Concurrency Problems

Recall Almacen.java:

class Almacen1 implements Almacen {

public Almacen1() {}

public void almacenar(Producto producto) {

almacenado = producto;

}

public Producto extraer() {

Producto result;

result = almacenado;

almacenado = null;

return result;

}

}



13

Concurrency Problems

Recall Almacen.java:

class Almacen1 implements Almacen {

public Almacen1() {}

public void almacenar(Producto producto) {

almacenado = producto;

}

public Producto extraer() {

Producto result;

result = almacenado;

almacenado = null;

return result;
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}

critical sections
1
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Concurrency Problems

Recall Almacen.java:

class Almacen1 implements Almacen {

public Almacen1() {}

public void almacenar(Producto producto) {

almacenado = producto;

}

public Producto extraer() {

Producto result;

result = almacenado;

almacenado = null;

return result;

}

}

conditions
2

Block when full

Block when empty
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Example: Parking Lot

One entry, one exit

entrance exit

Allow to enter if space available

Discount upon exit
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Example: Parking Lot

One entry, one exit

entrance exit

Parking

entrance exit
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Example: Parking Lot (Solution 0)

public void exit() {

num_cars--;

}

public void entrance() {

bool space=false;

while (!space) {

if (num_cars < Max) {

num_cars++;

space = true;

}

}

int num_cars;
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Example: Parking Lot (Solution 0)

public void exit() {

num_cars--;

}

public void entrance() {

bool space=false;

while (!space) {

if (num_cars < Max) {

num_cars++;

space = true;

}

}

int num_cars;

Problems?
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Parking: Solution 1

public void exit() {

sem.await();

num_cars--;

sem.signal();

}

public void entrance() {

bool space=false;

while (!space) {

sem.await();

if (num_cars < Max) {

num_cars++;

space = true;

}

sem.signal();

}

int num_cars;

Semaphore sem(1);
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Parking: Solution 1

public void exit() {

sem.await();

num_cars--;

sem.signal();

}

public void entrance() {

bool space=false;

while (!space) {

sem.await();

if (num_cars < Max) {

num_cars++;

space = true;

}

sem.signal();

}

int num_cars;

Semaphore sem(1);

Problems?
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Parking: Solution 2

public void exit() {

sem.await();

num_cars--;

if (num_cars = Max -1) { not_full.signal(); }

sem.signal();

}

public void entrance() {

not_full.await();

while (!space) {

sem.await();

num_cars++;

if (num_cars < Max) {

not_full.signal();

}

sem.signal();

}

int num_cars;

Semaphore sem(1);

Semaphore not_full(1)
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Parking: Solution 2

public void exit() {

sem.await();

num_cars--;

if (num_cars = Max -1) { not_full.signal(); }

sem.signal();

}

public void entrance() {

not_full.await();

while (!space) {

sem.await();

num_cars++;

if (num_cars < Max) {

not_full.signal();

}

sem.signal();

}

int num_cars;

Semaphore sem(1);

Semaphore not_full(1)

Conditional Synchronization
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Parking: Solution 2

public void exit() {

sem.await();

num_cars--;

if (num_cars = Max -1) { not_full.signal(); }

sem.signal();

}

public void entrance() {

not_full.await();

while (!space) {

sem.await();

num_cars++;

if (num_cars < Max) {

not_full.signal();

}

sem.signal();

}

int num_cars;

Semaphore sem(1);

Semaphore not_full(1)

Conditional Synchronization

(not_full==1)

if and only if
num_cars<MAX
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Parking: Solution 3

public void exit() {

spaces.signal();

}

public void entrance() {

spaces.await();

}

int num_cars;

Semaphore spaces(Max);

Conditional Synchronization


