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Mapa Conceptual

Concurrency = Simultaneous + Nondeterminism + Interaction
Interaction = Communication | Synchronization

Conditional <

Synchronization

Synchronization = Mutual Exclusion |

= [erminology:

atomic race condition
interleaving busy-wait
miuitial excliilsion critical csectian
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HW5 + HW6

Homework:

HW1:
HW?2:
HW3:
W4
Wh:

W6:

Creacion de threads en Java

Provocar una condicion de carrera

Garanatizar la exclusion mutua con espera activa
Garantizar la exlusidn mutua con semaforos
Almacén de un dato con semaforos

Almacén de varios datos con semaforos

Fecha de Cierre:
Lunes 23-Marzo-2015 23:59
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Producers/Consumers with Unbounded Store
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Readers/Writers: the problem

= Readers: processes that access data for reading only

= \Writers: threads that access the data for writing

s DB: shared data
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Readers/Writers: the problem

= Readers: processes that access data for reading only

= \Writers: threads that access the data for writing

s DB: shared data

Goal: different types of accesses to shared resources
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Readers/Writers: the problem

= Readers: processes that access data for reading only

= \Writers: threads that access the data for writing

s DB: shared data

Goal: different types of accesses to shared resources

Spec:
One or more readers concurrently,

with no writer
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Readers/Writers: the problem

= Readers: processes that access data for reading only

= \Writers: threads that access the data for writing

s DB: shared data

Goal: different types of accesses to shared resources

num_readers > 0
Spec: num_writers € {0,1}
One or more readers concurrently,

with no writer
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Readers/Writers: the problem

= Readers: processes that access data for reading only

= \Writers: threads that access the data for writing

s DB: shared data

Goal: different types of accesses to shared resources

num_readers > 0
Spec: num_writers € {0,1}

(num_readers > 0) — num_writters=0
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Readers/Writers: the problem

= Readers: processes that access data for reading only

= \Writers: threads that access the data for writing

s DB: shared data

Goal: different types of accesses to shared resources

num_readers > 0
Spec: num_writers € {0,1}

(num_readers > 0) — num_writters=0
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Readers/Writers

= Readers: processes that access data for reading only

= \Writers: threads that access the data for writing

s DB: shared data
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Readers/Writers

= Readers: processes that access data for reading only

= \Writers: threads that access the data for writing

s DB: shared data

Readerl Manager

initRead DB initWrite

/—\ endRead endWrite
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Readers/Writers

= Readers: processes that access data for reading only

= \Writers: threads that access the data for writing

s DB: shared data

Readerl Manager

initRead DB initWrite

/—\ endRead endWrite
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Readers/Writers

= Readers: processes that access data for reading only

= \Writers: threads that access the data for writing

s DB: shared data

Readerl

/7 N\
Cartagena99

Manager

#itRead DB initWrite

¥§

endRead endWrite
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Readers/Writers
= Readers: processes that access data for reading only

= \Writers: threads that access the data for writing

s DB: shared data

Readerl Manager

#itRead DB initWrite

/—\ en ﬁ endWrite
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Readers/Writers. Skeleton

public static class Escritor extends Thread {
private Gestor_LE gestor;
public Escritor(Gestor_LE g){
this.gestor = g;
+
public void run(){
while(true) {
gestor.inicioEscribir();
ConcIO.printfnl("empiezo a escribir");
//...
ConcIO.printfnl("termino de escribir");
gestor.finEscribir();

//...
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Readers/Writers. Skeleton

public static class Lector extends Thread {
private Gestor_LE gestor;
public Lector(Gestor_LE g){
this.gestor = g;
+
public void run(){
while(true) {
gestor.inicioLeer () ;
ConcIO.printfnl("empiezo a leer");
//...
ConcIO.printfnl("termino de leer");
gestor.finlLeer();

//...
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Readers/Writers. Skeleton

public static class Gestor_LE {
public void inicioLeer() {

//...

}

public void finLeer() {
//...

}

public void inicioEscribir() {
//...

}

public void finEscribir() {
//...

+

}

CLASES PARTICULARES, TUTORIAS TECNICAS ONLINE

}
Cartagenggg = =imm S

ONLINE PRIVATE LESSONS FOR SCIENCE STUDENTS
CALL OR WHATSAPP:689 45 44 70

www.cartagena99.com no se hace responsable de la informacion contenida en el presente documento en virtud al
Articulo 17.1 de la Ley de Servicios de la Sociedad de la Informacion y de Comercio Electronico, de 11 de julio de 2002,
Si la informacion contenida en el documento es ilicita o lesiona bienes o derechos de un tercero hdganoslo saber y sera retirada.



Readers/Writers. Solution 1
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Readers/Writers. Solution 1

public static class Gestor_LE {
Semaphore mutex;
Semaphore write;
public Gestor_LE(){

mutex = new Semaphore(1);
write = new Semaphore(1l);
} public void inicioEscribir() {
public void inicioLeer() { write.await();
mutex.await () ; }
readers++; public void finEscribir() {
if (readers == 1) { write.signal();
write.await(); }
+ +

mutex.signal();

+

public void finLeer() {
mutex.await () ;

—_——_—— A e
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Readers/Writers. Solution 1

public static class Gestor_LE {
Semaphore mutex;
Semaphore write;
public Gestor_LE(){
mutex = new Semaphore(1);
write = new Semaphore(1l);

+ public void inicioEscribir() {
public void inicioLeer() { write.await();
mutex.await(); }
readers++; public void finEscribir() {
if (readers == 1) { write.signal();
write.await(); }

} 1

mutex.signal();
y Problems?
public void finLeer() {

mutex.await () ;

—_——_—— A e

CLASES PARTICULARES, TUTORIAS TECNICAS ONLINE
LLAMA O ENVIA WHATSAPP: 689 45 44 70

Cartag‘ena99

ONLINE PRIVATE LESSONS FOR SCIENCE STUDENTS
CALL OR WHATSAPP:689 45 44 70

mutex.signai\),

W cartagena99.com no se hace responsable de la informacion contenida en el presente documento en virtud al
Articpilo 17.1 de la Ley de Servicios de la Sociedad de la Informacion y de Comercio Electronico, de 11 de julio de 2002,
Si la’'informacion contenida en el documento es ilicita o lesiona bienes o derechos de un tercero hdganoslo saber y sera retirada.




Readers/Writers. Solution 1

public static class Gestor_LE {
Semaphore mutex;
Semaphore write;
public Gestor_LE(){
mutex = new Semaphore(1);
write = new Semaphore(1l);

+ public void inicioEscribir() {
public void inicioLeer() { write.await();
mutex.await(); }
readers++; public void finEscribir() {
if (readers == 1) { write.signal();
write.await(); }

} 1

mutex.signal();
y Problems?
public void finLeer() {

mutex.await () ; : ;
e Writers starvation!
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Readers/Writers. Solution 2
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Readers/Writers. Solution 2

public static class Gestor_LE {
Semaphore rmutex,wmutex,r_entry,readTry, resource; /
public Gestor_LE(){
//... all semaphores to 1
+
public void inicioLeer() {
r_entry.await(); //
readTry.await(); // reader trying to enter
rmutex.await(); // reader entry/exit mutex
readers++;
if (readers==1) {
resource.await(); // readers vs writer
¥
rmutex.signal () ;
readTry.signal () ;

}
public void finLeer() {
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Readers/Writers. Solution 2

public static class Gestor_LE {
Semaphore rmutex,wmutex,r_entry,readTry, resource; /
public Gestor_LE(){
//... all semaphores to 1
+
public void inicioEscribir() {
wmutex.await () ;
writers++; //report yourself as a writer entering
if (writers == 1) { //checks if you’re first writer
readTry.await () ;
+
wnutex.signal();
resource.await () ;

public void finEscribir() {
resource.signal();

————— e ——_——_ 2 N\ L
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Readers/Writers. Solution 2

public static class Gestor_LE {
Semaphore rmutex,wmutex,r_entry,readTry, resource; /
public Gestor_LE(){
//... all semaphores to 1
}
public void inicioEscribir() {
wmutex.await () ;
writers++; //report yourself as a writer entering
if (writers == 1) { //checks if you’re first writer
readTry.await () ;

}

wmutex.signal();
resource.await();

Problems?

public void finEscribir() {
resource.signal();

————— e ——_——_ 2 N\ L
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Readers/Writers. Solution 2

public static class Gestor_LE {
Semaphore rmutex,wmutex,r_entry,readTry, resource; /
public Gestor_LE(){
//... all semaphores to 1

+

public void inicioEscribir() {
wmutex.await () ;
writers++; //report yourself as a writer entering
if (writers == 1) { //checks if you’re first writer

readTry.await () ;

¥ Prabhlems?
wnutex.signal();

}resource.awalt() ; Readers starvation!

public void finEscribir() {
resource.signal();
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Readers/Writers. Solution 3
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Readers/Writers. Solution 3

public static class Gestor_LE {
Semaphore mutex,read,write;

public Gestor_LE(){

//... all semaphores to 1

}

public void inicioLeer() {

read.await () ;

mutex.await () ;
readers++;

if (readers == 1) {
write.await();

+

mutex.signal();

read.signal();

+

public void finLeer() {

———m e m _——_——_2a N\ L
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Readers/Writers. Solution 3

public static class Gestor_LE {
Semaphore mutex,read,write;

public Gestor_LE(){

//... all semaphores to 1

}

public void inicioEscribir() {

read.await () ;
write.await();

+

public void finEscribir() {

write.signal();
read.signal();

+
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Lesson learned

Programming with semaphores is tricky!!
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