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REVIEW: PROCESSES VS

THREADS

REVIEW: PROCESSES VS
THREADS




SAMPLE HOMEWORK:

HW-THREADSINTRO

LOOPING-RACE-NOLOCKS.S
(ADDR 2000 HAS 0)

Thread 0

1000 =ov 2000, Nax Contents of ax »
1001 add $1, “ax Costeata of ax =
------ Interrupt —ceecee - INLQYYUPE weccea

1000 movw 2000. Yax Contents of ax -.
------ INLerrupt s=wwwws  sessss [ATEITUPE wwwwww

50) Contants of addr = .

I Tupt
1007 add 51, Vax
1002 mow vax, 2000

Contents of ax -‘!‘
$1) Contents of - .
1003 aub 51, Abx

------ INCOrrupt =====- INTOTITUPE ======
1003 sub $1, Abx
I rupt I Tupt
1904 test 50, ‘bx
------ INLQErUpt —eeeee INLQITUPE —memee
1004 text 50, Ahx
------ INCOrrupt ====== INTOITUPE ======
1005 jgu .vop
1009 mov 2000, %ax Contents of ax = .
------ INCOrrupt ====== = INTOITUPE ======
1005 jgu .top

1000 =ov 2000, %tax
1001 add $1, “ax
...... INLQEFUPL wsvsss sosces [ALEYYUPE sewwws
1001 acdd 51, %ax
1992 mov Vax, 2000
...... INEQEXUPL wsssse scosces [NLEYYUPE wecwew
1002 sov Vax, 2000

Contents of ax »
Coantents of ax =

Contents of ax -.!!
52) Contents of - '

3)) Contants of addr =
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HOMEWORK:
HW-THREADSLOCK

["-Threadslocks] & more ticket,s
Jwar ticket

JVar ters
JYar coust

LN
top

JAcquire

mov $1, Nax

fetchadd %ax, ticket & gred a ticket (keep it in dx)
JLrypegels

eV Turn, Nx 2 check AT AU's your tamm

Test Sox, Sax

Jre Ltryagain

# critical section

mov  coust, Nax # get the value ot the sdéress
odd 51, W & LecCrement it

Y N, Count # store i1 back

# relesse lock
mav 1, Sax
fetchatd %Sax, turn

# see if we're stLIL loeping
S5 51, W

test 38, W

191 Jtep

halt

CONCURRENCY
OBJECTIVES
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CONDITION VARIABLES

JOIN IMPLEMENTATION:
CORRECT




PRODUCER/CONSUMER

PROBLEM

BROKEN IMPLEMENTATION OF
PRODUCER CONSUMER

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

does last signal wake producer or consumer2?
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PRODUCER/CONSUMER:

TWO CVS

CV RULE OF THUMB 3
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PRODUCER/CONSUMER:

TWO CVS AND WHILE

SUMMARY: RULES OF
THUMB FOR CVS
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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 == O)_ ./ /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:
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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
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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

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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BREAK

PRODUCER/CONSUMER:
SEMAPHORES #1
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PRODUCER/CONSUMER:

SEMAPHORES #2

PRODUCER/CONSUMER:
SEMAPHORE #3
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PRODUCER/CONSUMER:

MULTIPLE THREADS

PRODUCER/CONSUMER:
MULTIPLE THREADS
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PRODUCER/CONSUMER:

MULTIPLE THREADS

PRODUCER/CONSUMER:
MULTIPLE THREADS
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SEMAPHORES

READER/WRITER LOCKS
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READER/WRITER LOCKS

READER/WRITER LOCKS
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SEMAPHORES
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