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CONCURRENCY
OBJECTIVES

CONDITION VARIABLES
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JOIN IMPLEMENTATION:
CORRECT

PRODUCER/CONSUMER
PROBLEM




BROKEN IMPLEMENTATION OF
PRODUCER CONSUMER

void *producer(void *arg) { void *consumer(void *arg) {
for (inti=0; i<loops; i++) { while(1) {
Mutex_lock(&m); // pl Mutex_lock(&m); // cl
while(numfull == max) //p2 while(numfull == 0) // 2
Cond_wait(&cond, &m); //p3 Cond_wait(&cond, &m); // ¢3
do_fill(i); // p4 inttmp = do_get(); // c4
Cond_signal(&cond); //p5 Cond_signal(&cond), // c5
Mutex_unlock(&m); //p6 Mutex_unlock(&my); // c6
} printf(“%d\n”, tmp); // c7
H \ }
wait() wait() signal() wait()  signal()
Producer: l \ pl p2 p4 p5 p6 pl p2 p3
Consumer1: cl c2 c3
Consumer2: cl 2 c3 c2 c4 o5

does last signal wake producer or consumer2?

PRODUCER/CONSUMER:

TWO CVS
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CV RULE OF THUMB 3

PRODUCER/CONSUMER:
TWO CVS AND WHILE
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SUMMARY: RULES OF

THUMB FOR CVS

CONDITION VARIABLES
VS SEMAPHORES




SEMAPHORE OPERATIONS

JOIN WITH CV VS
SEMAPHORES

CVs: void thread_exit() {

void thread_join() { Mutex_lock(&m); //a
Mutex_lock(&m); //w done = 1: //b

if (done == 0)_ ‘/ /X Cond_signal(&c); //c
Cond_wait(&c, &m); //'y Mutex_unlock(&m);  // d

Mutex_unlock(&m); // z )
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EQUIVALENCE CLAIM

PROOF STEPS

Want to show we can do these three things:

Semaphores
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BUILD LOCK FROM

SEMAPHORE

BUILD LOCK FROM
SEMAPHORE
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BUILDING CV'S OVER
SEMAPHORES

BUILD SEMAPHORE
FROM LOCK AND CV

10



10/20/15

BUILD SEMAPHORE

FROM LOCK AND CV

BUILD SEMAPHORE
FROM LOCK AND CV
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BUILD SEMAPHORE

FROM LOCK AND CV

BUILD SEMAPHORE
FROM LOCK AND CV
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BUILD SEMAPHORE

FROM LOCK AND CV

PRODUCER/CONSUMER:
SEMAPHORES #l
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PRODUCER/CONSUMER:

SEMAPHORES #2

PRODUCER/CONSUMER:
SEMAPHORE #3
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PRODUCER/CONSUMER:

MULTIPLE THREADS

PRODUCER/CONSUMER:
MULTIPLE THREADS

15



10/20/15

PRODUCER/CONSUMER:

MULTIPLE THREADS

PRODUCER/CONSUMER:
MULTIPLE THREADS
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READER/WRITER LOCKS

READER/WRITER LOCKS
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READER/WRITER LOCKS

SEMAPHORES
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