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® %—/[\fl%ljﬁkﬂﬁﬁ:y{ monit(')r example
o ﬁ_‘/l\z$ integer z;/l

condition c;

® Eh%a:;j\:gﬁ% H‘Jﬁﬁ%*@&ﬁ procedure insert();
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end;
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procedure remove();
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end monitor;
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monitor ProducerConsumer
condition full, empty;
integer count;

procedure insert (item: integer);
begin

if count == N then wait(full);

insert_item(item); count++;

if count ==1 then signal(empty);
end;

function remove: integer;

begin
if count ==0 then wait(empty);
remove = remove_item; count--;
if count==N-1 then signal(full);

end;

count:=0;
end monitor;

procedure producer;
begin
while true do
begin

item = produce_item;
ProducerConsumer.insert(item);
end
end;

procedure consumer;
begin
while true do
begin
item=ProducerConsumer.remove;
consume_item(item);

end
end;
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public class ProducerConsumer {
static final int N = 10Q, the buffer size
static producer pgnew producer(); //instane a new producer thread
static consumer § = new consumer( ); // instantiafe a new consumer thread
static our_monito n = new our_monitor( ) //instantiate a new monitor

public static void main(String args| ]) {
p.start(); /! start the producer thread
c.start(); /I start the consumer thread

}

static class producer extends Thread {
public void run() ontains the thread code
int item;
while (true) {  // producer loop

item = produce _item( );
mon.insert(item);
}
}

private int produce item() { ... } /I actually produce
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static class consumer extends Thread {
public void run() {run method contains the thread code
int item;
while (true) { /f consumer loop
item = mon.remove( );
consume __item (item);
}
}

private void consume _item(int item) { ... }// actually consume

}

static class our_monitor { // this is a monitor
private int bufter[ | = new int[N];
private int count = 0, lo = 0, hi = 0; // counters and indices

public|synchronized Jvoid insert(int val) {
if (count == N) go_to_sleep(); //if the buffer is full, go to sleep
buffer [hi] = val; // Insert an item into the buffer
hi = (hi + 1) % N; // slot to place next item in
count = count + 1; // one more item in the buffer now
if (count == 1) notify(); /' if consumer was sleeping, wake it up
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{

}

{

void append (char x)

while(count == N) |cwait(notfull); /* buffer is full; avoid overflow */
buffer[nextin] = x;

nextin = (nextin + 1) % N;

count++; /* one more item in buffer =*/
cnotify(notempty); /* notify any waiting consumer #*/

void take (char x)

while(count == 0) |cwait(notempty); /* buffer is empty; avoid underflow */

®x = buffer[nextout];
nextout = (nextout + 1) % N;

count--; /* one fewer item in buffer */
cnotify(notfull); /* notify any waiting producer #*/

William Stallings
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Thread call

Description

Pthread_mutex_init

Create a mutex

Pthread_mutex_destroy

Destroy an existing mutex

Pthread_mutex_lock

Acquire a lock or block

Pthread_mutex_trylock

Acquire a lock or fail

Pthread _mutex_unlock

Release a lock

AFE
PRI lE R

Thread call

Description

FHEE

Pthread_cond_init

Create a condition variable

Pthread_cond_destroy

Destroy a condition variable

SR

Pthread_cond_wait

Block waiting for a signal

Pthread_cond_signal

Signal another thread and wake it up

Pthread_cond_broadcast

Signal multiple threads and wake all of them
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int main(int argc, char **argv)

{

pthread_t pro, con;
pthread_mutex_init(&the _mutex, 0);
pthread_cond_init(&condc, 0);
pthread_cond_init(&condp, 0);
pthread_create(&con, 0, consumer, 0);
pthread_create(&pro, O, producer, 0);
pthread_join(pro, 0);
pthread_join(con, 0);
pthread_cond_destroy(&condc);
pthread_cond_destroy(&condp);
pthread_mutex_destroy(&the _mutex);
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#include <stdio.h>

#include <pthread.h>

#define MAX 1000000000 /* how many numbers to produce */
pthread_mutex_t the__mutex;

pthread_cond_t condc, con p;

int buffer = 0; /* buffer used between producer and consumer */

void *producer(void *ptr) /* produce data */
{ int i;
for (i= 1; i <= MAX; i++) {

pthread__mutex_lock(&the _mutex); /* get exclusive access to buffer */
while (buffer != 0) pthread_cond_wait(&condp, &the_mutex);
buffer = i; /* put item in buffer */
pthread_cond_signal(&condc); /* wake up consumer */
pthread_mutex_unlock(&the _mutex);/* release access to buffer */

}
pthread_exit(0);

) —NE

void *consumer(void *ptr) /* consume data */ }t'? B
{ int i;
for (i=1; i <= MAX; i++) {

pthread_mutex_lock(&the_mutex); /* get exclusive access to buffer */
while (buffer ==0 ) pthread_cond_wait(&condc, &the_mutex);
buffer = 0O; /* take item out of buffer */
pthread_cond_signal(&condp); /* wake up producer */
pthread_mutex_unlock(&the _mutex);/* release access to buffer */

}
pthread_exit(0);
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#include <stdio.h>

#include <pthread.h>

#define MAX 1000000000 /* how many numbers to produce */
pthread_mutex_t the_mutex;

pthread_cond_t condc, condp;

int buffer = O; /* buffer used between producer and consumer */
void *producer(void *ptr) /* produce data */
{ int i;

for (i= 1; i <= MAX; i++) {
pthread_mutex__lock(&the_mutex); /* get exclusive access to buffer */
while (buffer !=0) pthread_cond_wait(&condp, &the_mutex);
buffer = i; /* put item in buffer */
pthread_cond_signal(&condc); /* wake up consumer */
pthread_mutex__unlock(&the_mutex);/* release access to buffer */

}
; pthread_exit(0); -_ /l\(%

»,
void *consumer(void *ptr) /* consume data */ /‘l’ B,
{ inti;
for (i = 1; i <= MAX; i++) {
pthread_mutex__lock(&the _mutex); /* get exclusive access to buffer */
while (buffer ==0 ) pthread_cond_wait(&condc, &the_mutex);

putier = 0, /* take item out of buffer */
pthread_cond_signal(&condp); /* wake up producer */

pthread_mutex_unlock(&the _mutex);/* release access to buffer */

}
pthread_exit(0);
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text, size
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Send (destination, message)
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P(mutex2);
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#define N 100
void producer(void)
{ intitem;
message m;
while(TRUE) {
item=produce_item();

receive(consumer, &m);

build_messasge(&m, item);

send(consumer, &m);

ERRN
AFEA

void consumer(void)

{

int item;

message m;

for(i=0;i<N;i++)
send(producer, &m);

while(TRUE) {

receive(producer, &m);

item=extract_item(&m);

send(producer, &m);

consume_item(item);
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> atomic_t

ﬁ/pedef struct { volatile int counter; } atomic_t;

JR T HRAEAPI L35

atomic_read(atomic_t * v);
atomic_set(atomic_t * v, int i);

void atomic_add(int i, atomic_t *v);

int atomic_sub_and_test(int i, atomic_t *v);
void atomic_inc(atomic_t *v);

int atomic_add_return(int i, atomic_t *v);

~
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© HlF

atomic_t v = atomic_init(0);

atomic_set(&v, 4);
atomic_add(2, &v);
atomic_inc(&v);

printk(“%d\n”, atomic_read(&v);

int atomic_dec_and_test(atomic_t *v)
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