CSI S0230A Principlesof Operating Systems(ClassA)
Tutorial 5
Reader-Writer Problem

In thetutorial,you aregivena program(ReW . c¢) thatsimulategprocessesadingandwriting
somesharedbjects.However, nosynchronizatiotis done andtheprograntailswhenaprocess
triesto readthe sharedobjectwhen anotherprocesdss busy writing it. The programcanbe
foundin ReW . ¢ in thecomputetin front of you. Youdon't needto readthecompleteprogram,
though. Hereis all you needaboutthe program:

TheprogramcreateNUM_PROC (8) processesll runningdo_work(). Theprocesseare
numberedrom 0 to 7, which canbefoundin theglobalvariableproccode.

do_work() loops NUM_ITERATIONS (10) iterations,eachwaits for a while and then
performseitheraread(callsdo_read()) or awrite (callsdo_writeg()). The probabilityof a
write is WRITE_FRACTION (0.1).

The sharedobjectis pointedto by shared_object. It is of typestruct object_s, with two
fieldsvaluesandcurr_ptr. Theformersimply stores0 to 999,andthelatter pointsto one
of them. (It is designedo do nothingusefulbut make conflictsvery visible). Thecurrent
valueof theobjectis definedto be+shared object->curr_ptr.

struct object_s{
intx curr_ptr;
int valueq1000];
3
struct object_sxshared_object;

do_read() repeatedlywait for a while and fetch the currentvalue of the sharedobject,
expectingthatit won’t change.

int do_read() {
int i, value, newvalue;
value = xshared_object->curr_ptr;
for (1=0;i <10;++){
readsleep();
assert(xshared_object->curr_ptr == value);
}

return value

}

do_write() readthe sharedobjectonce,andthenmake share_object->curr_ptr NULL so
that the currentvalue of the objectundefined. Thenthe processwaits for a while, and
randomlyselecta new valuefor theobject.

int do_write() {
int value
value = xshared_object->curr_ptr;
shared_object->curr_ptr = NULL;
writesleep();
shared_object->curr_ptr = (intx) &shared_object->valuegrand() % 1000];
value = xshared_object->curr_ptr;
return value
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Your task is to use SysV semaphoreso resole all conflicts, employing the readeswriter
algorithmof thetextbook.

1.
2.

Modify struct object_sto add the shared variable readcount needed.

Modify the beginning of the main() function to allocate and initialize the 2 required
semaphores, and deallocate it at the end,using semget and semctl. (Createone set of
semaphore$o containboth values. The two semaphoreseededwill be identified by
number® andl.) Besuretoincludetheneedeceadefiles.

Add codeat the beginningandendingof do_read() anddo_write() to perform synchro-
nization. This shouldclosely resemblethe codein the textbook, exceptthat you must
not usewait andsignal asfunctionnamegthey aresystemcalls). PerhapsiseWAIT and
SGNAL. Also,readcount shouldbechangedo referto thenew variableyoucreatedn the
sharedbiject.

Define the functionsWAIT() and SGNAL(), which should call semop() to perform the
neededperation.Now testthe program.



