ECE 329
Chapter 7 Questions


1.  (3 pts.)  What does busy waiting mean?  
1.  (3 pts.)  What other type of waiting is done in operating system besides busy waiting?  
1.  (3 pts.)  Can busy waiting be avoided?  If so, how?
1.  (3 pts.)  Why are spinlocks inappropriate for uniprocessor systems but not necessarily for multiprocessor systems? 

1.  (3 pts.)  Consider the two processes below executed in a multi-programmed computer...

	Process 1

RegisterA = i
RegisterA = RegisterA + 1

i = RegisterA  


	Process 2

RegisterB = i
RegisterB = RegisterB - 1

i = RegisterB  




...show two different orders of execution that result in two different values for i after both processes have finished.  (i is initially set to 4.)

Sequence 1
Sequence 2

counter =
counter =


1.  (3 pts.)  Describe how well the following code provides a) Progress, b) Mutual Exclusion, and c) Bounded-Waiting.  
int turn = i;

	// **** Process i **** //
do

{ while (turn != i);

  DoCriticalStuff();

  turn = j;

  DoOtherStuff();

} while (1);


	// **** Process j **** //

do

{ while (turn != j);

  DoCriticalStuff();

  turn = i;

  DoOtherStuff();

} while (1);




1.  (3 pts.)  Describe how well the following code provides a) Progress, b) Mutual Exclusion, and c) Bounded-Waiting.  

bool flag[2] = { FALSE, FALSE };

	// **** Process i **** //

do

{ flag[i] = TRUE;

  while(flag[j]);

  DoCriticalStuff();

  flag[i] = FALSE;

  DoOtherStuff();

} while (1);


	// **** Process j **** //

do

{ flag[j] = TRUE;

  while(flag[i]);

  DoCriticalStuff();

  flag[j] = FALSE;

  DoOtherStuff();

} while (1);




1.  (3 pts.)  Describe how well the following code provides a) Progress, b) Mutual Exclusion, and c) Bounded-Waiting.  

bool flag[2] = { FALSE, FALSE };

	// **** Process i **** //

do

{ while(flag[j]);

  flag[i] = TRUE;

  DoCriticalStuff();

  flag[i] = FALSE;

  DoOtherStuff();

} while (1);


	// **** Process j **** //

do

{ while(flag[i]);

  flag[j] = TRUE;

  DoCriticalStuff();

  flag[j] = FALSE;

  DoOtherStuff();

} while (1);


1.  (3 pts.)  Describe how well the following code provides a) Progress, b) Mutual Exclusion, and c) Bounded-Waiting.  How well does it work for more than two processes?
bool turn = i;

bool flag[2] = { FALSE, FALSE };

	// **** Process i **** //

do

{ flag[i] = TRUE;

  turn = j;

  while(flag[j] && turn == j);

  DoCriticalStuff();

  flag[i] = FALSE;

  DoOtherStuff();

} while (1);


	// **** Process j **** //

do

{ flag[i] = TRUE;

  turn = j;

  while(flag[j] && turn == j);

  DoCriticalStuff();

  flag[i] = FALSE;

  DoOtherStuff();

} while (1);




1.  (3 pts.)  Name an algorithm which provides a) Progress, b) Mutual Exclusion, and c) Bounded-Waiting for more than two processes.

1.  (3 pts.)  What is a TestAndSet function?  What is it used for?

1.  (3 pts.)  Write a Signal and Wait function in C which implements a semaphore.


Signal(       )
Wait(        )


{
{


}
}

1.  (3 pts.)  Write a Signal and Wait function for the above code (in pseudocode) which implements a semaphore and prevents spinlock.


Signal(       )
Wait(        )


{
{


}
}

1.  (3 pts.)  What is spinlock?

1.  (3 pts.)  What is the difference between a binary semaphore and a counting semaphore?

1.  (3 pts.)  What does the following code implement?

	wait(S1);
C--;
if (C<0)

{ signal(S1);

  wait(S2);

}

signal(S1);


	wait(S1);

C++;

if (C<=0)

{ signal(S2);

}

else signal(S1);




1.  (3 pts.) Describe the Producer-Consumer problem.

1.  (3 pts.)  What problem does the following code solve?  What do functions A, B, C, and D do?
Semaphore S1, S2, S3;

	do

{ FunctionA();

  wait(S1);

  wait(S3);

  FunctionB();

  signal(S3);

  signal(S2);

} while (1);


	do

{ wait(S2);

  wait(S3);

  FunctionC();

  signal(S3);

  signal(S1);

  FunctionD();

} while (1);




1.  (3 pts.) Describe the Readers-Writers problem.

1.  (3 pts.)  What problem does the following code solve?  What do functions A and B do?
Semaphore S1, S2;

int count;

	wait(S2);

A();

signal(S2);


	wait(S1);

if (++count == 1) wait(S2);
signal(S1);

B();

wait(S1);

if (--count == 0) signal(S2);

signal(S1);




1.  (3 pts.) Describe the Dining Philosophers problem.

1.  (3 pts.)  What problem does the following code solve?  What do functions A and B do?

	Semaphore S[5] = {1,1,1,1,1};

do 

{  wait(S[i]);

   wait(S[(i+1) % 5]);

   FunctionA();

   signal(S[i]);

   signal(S[(i+1) % 5]);

   FunctionB();

} while (1);


	


1.  (3 pts.)  What is a critical region?  

1.  (3 pts.)  Give three different ways/methods/structures to protect a critical region.  

1.  (3 pts.)  What are the following code objects used to implement?  

V: shared T;

region V when (B) S;

1.  (3 pts.)  What are the following code objects used to implement?  

condition x, y;

x.wait();

x.signal();

1.  (3 pts.)  What is an atomic transaction?  

