CSIS0230A Principle of Operating Systems(ClassA)
Tutorial 9
Reader-Writer Problem

In thetutorial,youwill haveto write aprogramabout‘ReaderandWriter Problem”. Mostparts
of theprogramareimplementedn thefile / home/ guest / ReW . c, leaving only thefunctions
sem_wai{P)andsem_signa{V) arenotimplemented.Thecodeis shavn below.

#include<stdiah>
#include<stdlibh>
#include<unistdh>
#include<waith>
#include<sygtypesh>
#include<sysgipc.h>
#include<sygsenh>
#include<sygshmh>

#defineREADER_COUNT
#defineWRITER_COUNTR

#defineSEM_COUNTZ2 /* Numberof semaphore¥

#definePERMO0600

#defineMUTEXO0 /* Quick semaphor# make suresh_\araccesss exclusive */
#defineWRT1

int sem_igdshm_id

struct memstrudft
int rcount /* Numberof readers/
int quit; /* Prepardor quit! */

%

struct memstruct sh_var

void sem_walifint sem_nd{ /* to beimplemented/ }
void sem_signdint sem_nd{ /* to beimplemented/ }
void randsleefint may { sleegrand() % may); }

void create_eade(int reader_nd{

inti=0;

if (fork()) return;

printf ("Reader%d started\n’; reader_n{;

srand54321x reader_n

while (sh_var>quit){
randsleefb);
i++;
sem_waMUTEX);
sh_var>rcount+;
if (sh_var>rcount==1)

sem_walWRT); /* Shouldnever block here*/

sem_signgMUTEX);
printf ("Reader%d reading\n’, reader_n{; randsleefB);
printf ("Reader%d donereading\n’; reader_n;
sem_waMUTEX);
sh_var>rcount—;
if (sh_var>rcount==0) /* No morereadersogive up lock */



}

sem_signal (WRT);
sem_signal(MUTEX);
}
printf ("Reader %d done\n", reader_no);
exit(0);

void create_writer(int writer_no) {

}

inti;
if (fork()) return;
printf ("Writer %d started\n”, writer_no);
srand(12345+« writer_no);
for (iI=0;i<5;i++){
randsleep(10);
printf ("Writer %d waiting\n", writer_no);
sem wait(WRT);
printf ("Writer %d writing\n", writer_no); randsleep(3);
printf ("Writer %d done writing\n", writer_no);

sem_signal (WRT);
}
sh var->quit = 1;
exit(0);

int main() { /* Codeto createsemaphoresharednemoryandthreads/ }

The programusesthe algorithmdescribedn the tutorial notes. The algorithmfavoursreaders
over writers:writers have to wait until all readersaaredone. On the otherhand,evenif some
writersarewaiting,readersanstartreadingif anothereadeiis alreadyreading.

Your tasks

1.
2.

Implementtheremainingpartof theprogram. (Hint: usesemop()).

(Optional) Modify the programsothatit preferswriters:wheneer a writer is waiting, all
new reademustwait until thewaiting writer completests write.

Hint: To do this, you needthe followings. (1) Add a new semaphordor readergo wait
to copewith the new restriction,i.e., when somewriters are waiting. (2) The readers
shouldmaintaina sharedvariablenrcount,to countthe numberof readerswaiting in this
semaphoreWhenthewriter completesandfind that no otherwritersarewaiting, it calls
signalthismary times. (3) Thewritersshouldmaintaina newv sharedvariable wcount,to
countthe numberof waiting writers. With this information,a readeror writer canknow
whethersomewritersarewaiting, by checkingwhetherthisvalueis zero.

Onetrick to useis for thelastwriter not to releaseahewrite lock whenit findsthatthereis
only asomereadersvaitingandnowriter. Thisway thewaiting reader@areguaranteedto
getservicednext, andthusdo not needto wait for thewrite lock.



