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Ctenafi a pisafi (Courtois, Heymans, Parnas 1971)

@ klasicky a zaroven prakticky synchronizaéni problém
Problém: Dva druhy procesi, ¢tendri a pisari, sdileji data, ¢tendfi je Ctou,
pisafi Ctou i zapisuji. Pro zabranéni interferenci mezi zapisy a ¢tenimi
vedoucim k nekonzistentnimu stavu dat musi mit pisafi vyluény pristup
k datlim, pokud zadny pisar s daty nepracuje, mize Cist libovolny pocet
Ctenara.

o tridy procesi soutézi o pristup k datlim: pisafi mezi sebou, ¢tenari

jako trida s pisafri
@ pisari se vzajemné vylucuji

o Ctenadri jako trida vylucuji pisare
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Ctenafi a pisafi: prvni FeSeni pomoci semaforu

Ctenafi a pisafi 1

Semaphore rw < 1

Writer Reader?
wl: loop forever
w2: wait(rw)
w3: write()
w4 signal(rw)
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Ctenafi a pisafi: prvni FeSeni pomoci semaforu

Ctenafri a pisafri 1
Semaphore rw + 1
Integer nr < 0

Writer Reader?

wl: loop forever rl: loop forever

w2: wait(rw) r2:

w3: write() r3: nr<nr+1

wé: signal(rw) rd: if nr = 1 then wait(rw)
rb:
ré: read()
re:
r8: nr<nr-1
ro: if nr = 0 then signal(rw)

r10:
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Ctenafi a pisafi: prvni FeSeni pomoci semaforu

Ctenafri a pisafri 1

Semaphore rw < 1 , mutexR < 1
Integer nr < 0

Writer Reader

wl: loop forever rl: loop forever

w2: wait(rw) r2: wait(mutexR)

w3: write() r3: nr<nr+1

wé: signal(rw) ra: if nr = 1 then wait(rw)
r5: signal(mutexR)
ro: read()
r7: wait(mutexR)
r8: nr<nr-1
r9: if nr = 0 then signal(rw)

r10: signal(mutexR)
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Ctenafi a pisafri

Problém: Preference Ctenaril. Jestlize Ctendr Cte data a jiny Ctendr a pisar
chtéji pracovat s daty, prednost ma ctenar. Ctenari tak mohou neustale
blokovat pisare.

Na nasledujicim slajdu je reseni spravedlivé ke ¢tenariim i pisarim.
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Ctenafi a pisafi: druhé feseni pomoci semaforu

Ctenafi a pisari 2

Semaphore writers, readers, mutexR + 1
Integer nr <~ 0

Writer

Reader

wl:
w2:
w3:
wé:
wbh:
wob:

loop forever
wait(writers)
wait(readers)
signal(readers)
write()
signal(writers)

rl:

r3:
r4:
r5:
ro:
rv:
r8:
r9:
r10:
rll:
rl2:
rl3:

rl0:

Integer prev, current
loop forever
wait(writers)
wait(mutexR)
prev <— nr
nr<nr+1
signal(mutexR)
if prev = 0 then wait(readers)
signal(writers)
read()
wait(mutexR)
nr<nr —1
current < nr
signal(mutexR)
if current = 0 then signal(readers)

Michal Krupka (KI UP)

19. dubna 2011

5/5



