
CSIS0230A Principles of Operating Systems(Class A)
Tutorial 7

Reader-Writer with Writer Priority

Modify the solutionof tutorial 5 to implementthe reader-writer problemwith writer priority.
Herearesomehints.

• You need3 sharedcounters,to hold thenumberof readersin progress(theactive reader
count), thenumberof waitingreaders(thepending reader count),andthenumberof writers
thatareeitherin progressor waiting(thewriter count).

• Onesemaphore,saymutex, canbeusedtoprotectall thesecounters.Youshouldmakesure
thatwhenever thecounteris used,mutex is locked.

• Weneedanothersemaphore(called“wrt” in tutorial5) tomakesurethatatmost1writer or
asetof readerscanbeworkingon theshareddata.

• Thewriter shouldincrementthewriter count,andlock wrt beforewriting. At theendit
shouldunlockwrt anddecrementthewriter count.

• The readershouldcheckwhetherthewriter countis zero. If so,it shouldincrementthe
activereadercountandstartreading.Like thesolutionof tutorial5, it needsto lock wrt if
it is thefirst reader.

• If thereaderfind thatsomewriter is in progress,it shouldstartwaiting,afterincrementing
the pendingreadercount. Whena writer finishes,it shouldcheckwhetherit is the last
writer. If so,andthependingreadercountisnon-zero,it shouldresumeall pendingreaders,
andtransferwrt to them.

• Try to makesurethatmutex (thesemaphoreprotectingthecounts)will neverbeheldwhen
aprocesscanpotentiallywait. If youcanguaranteethat,it is likely thatyourprogramwill
neverdeadlock.

• Designandarguefor correctnessbefore actuallywriting yourcode!


