Hi CSE691/791ers:
ERRATA – a bug fix and a performance fix for queue.cpp

The queue.cpp I handed out in class had an error in synchronization and an unnecessary performance problem.

The error:

The Mutex objects used to synchronize the mtqueues in queue.cpp can’t be local objects.  That’s because the queue can be concurrently accessed by different threads in two different locations.  The writer in th1Proc can access the mtqueue<int> concurrently with the reader in th2Proc.  Similarly the writer in th3Proc can access the mtqueue<string> concurrently with the reader in th4Proc.

This is easily fixed by using two global Mutex objects, say iqMtx and sqMtx instead of the local mtx objects.  This will now correctly serialize access (to each queue independently) for readers and writers.

The performance hit:

The performance problem is due to the fact that the lockingPtr objects don’t go out of scope immediately in the thread proc functions (th1Proc, th2Proc, th3Proc, and th4Proc).  The unlock is called in the lockingPtr destructor, so the locked code extends from the declaration of the lockingPtr until the end of its current scope.  

This performance penalty is easily fixed by making the lockingPtr an anonymous (un-named) object which C++ will make temporary and destroy right after use.  So, use this:


// temporary lockingPtr is destroyed immediately follow use

 
string msg = lockingPtr< mtqueue<string> >(pQueue,sqMtx)->deQ();

instead of:


// local lockingPtr lives to the end of current scope


lockingPtr< mtqueue<string> > pQ(pQueue,sqMtx);


string msg = pQ->deQ();

A new queue.cpp has been put on the class account, e.g.:


www.ecs.syr.edu\faculty\Fawcett\handouts\swmod&anal\lecture6\mtqueue
Cheers!

Jim Fawcett, 11 Oct 2001

