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/1 Using Barriers

/] George F. Riley, Ceorgia Tech, Spring 2012

/1 This illustrates how a barrier woul d be inplenented (both a "buggy" version
/1 and a good one).

#i ncl ude <i ostrean»
#i ncl ude "gthread. h"
#i ncl ude "math. h"

#i ncl ude <sys/tine. h>

#i ncl ude "conpl ex. h"
#i ncl ude "I nput | nage. h"

usi ng nanmespace std;

/1 1nplenent a "buggy" barrier for illustration
cl ass BuggyBarrier {
public:
BuggyBarrier (int PO); /1 Pis the total nunber of threads
void Enter(int); // Enter the barrier, don't exit till alll there
private:
int P
int count; /1 Number of threads presently in the barrier

i nt Fet chAndl ncrenent Count () ;
pt hread_mut ex_t count Mt ex;

I

BuggyBarri er:: BuggyBarrier(int PO)
P(P0O), count(0)
{
/! Initialize the mutex used for FetchAndl ncrenent
pt hr ead_mut ex_i ni t (&ount Mut ex, 0);

}

voi d BuggyBarrier::Enter(int)
{ Il This is buggy! Wy?
/1 Also, we include the "int" paranmeter, but it’'s not neede for this
/1 inplenentation. It is needed for the GoodBarrier, so we add a
/1 dummy paranter to make switching between the good and buggy one
/| easier.
int myCount = FetchAndl ncrenent Count ();
if (myCount == (P - 1))
{ /1l Al threads have entered, reset count and exit
count = 0;
}
el se
{ // Spinuntil all threads entered
while(count '=0) { } // Spin waiting for others
}
}

i nt BuggyBarrier::FetchAndl ncrenent Count ()
{ I/ W don’t have an atonic FetchAndl ncrement, but we can get the
/| same behavi or by using a mutex
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pt hr ead_nut ex_| ock( & ount Mut ex) ;
int myCount = count;
count ++;
pt hr ead_rut ex_unl ock( & ount Mut ex) ;
return myCount;
}
/1 Inplement a "good" barrier. This is called the "sense reversing" barrier

cl ass GoodBarrier {
public:
GoodBarrier(int PO); /1 Pis the total nunber of threads
void Enter(int nmyld); // Enter the barrier, don't exit till alll there
private:
int P
int count; /1 Nunmber of threads presently in the barrier
i nt Fet chAndDecr enent Count ();
pt hread_mut ex_t count Mt ex;
bool * | ocal Sense; /1 W will create an array of bools, one per thread
bool gl obal Sense; /1l dobal sense
b
GoodBarrier:: GoodBarrier(int PO)
P(PO), count (PO)
{
/1 Initialize the mutex used for FetchAndl ncrenent
pt hr ead_mut ex_i ni t (&ount Mut ex, 0);
/1l Create and initialize the |ocal Sense arrar, 1 entry per thread
| ocal Sense = new bool [ P];
for (int i =0; i <P, ++i) local Sense[i] = true;
/1 Initialize gl obal sense
gl obal Sense = true;
}
voi d GoodBarrier::Enter(int nyld)

{ /1l This works. Wy?
| ocal Sense[ nmyld] = !local Sense[nyld]; // Toggle private sense variable
i f (FetchAndDecrenent Count () == 1)
{ I/l Al threads here, reset count and toggle gl obal sense
count = P,
gl obal Sense = | ocal Sense[ nyl d];

el se

{
}

whil e (gl obal Sense != | ocal Sense[nyld]) { } // Spin

int GoodBarrier:: FetchAndDecrenent Count ()
{ // We don’t have an atonic FetchAndDecrenent, but we can get the
/1 same behavi or by using a nutex
pt hr ead_nut ex_| ock( &ount Mut ex) ;
int myCount = count;
count - -;
pt hr ead_rut ex_unl ock( &ount Mut ex) ;
return myCount;
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}

gt hread_mut ex_t printingMt ex;
/1 BuggyBarrierx barrier; /1 The barrier for thread coordinatino
CGoodBarrierx barrier; /! The barrier for thread coordi natino

voi d MyThreadThreeArgs(int nyld, int countl, int count?2)
{
for (int i =0; i < countl; ++i)
{
LockMit ex(pri nti ngMut ex) ;
cout << "Hello fromthread " << nyld << " countl " << i
<< endl;
Unl ockMut ex(pri ntingMut ex) ;
// Use a random count?2, so that each thread takes a different
/1 armount of time. drand48() returns a random nunber between
/1 zero and one.
count2 = count2 * drand48();
for (int j =0; j < count2; ++)
{
}

/1l Here we want to wait for all other threads to get to this
/1 point, hence we need a barrier.
barrier->Enter(nyld);
}
EndThread(); // Required by the GThreads library

}

int min( int argc, char*x argv)
{
if (argc < 4)
{
cout << "Usage: test&hread nThreads countl count2" << endl;
exit(1);
}
int nThreads atol (argv[1]);
int countl atol (argv[2]);
int count?2 = atol (argv[3]);
//barrier = new BuggyBarrier(nThreads + 1);
barrier = new GoodBarrier(nThreads);

for (int i = 0; i < nThreads; ++i)
{ Il Start each thread
cout << "Creating thread " << i << endl;
Creat eThread( M Thr eadThreeArgs, i, countl, count?2);
}
/1 Now wait for all to conmplete
Wai t Al | Threads();
cout << "Main exiting" << endl;
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