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1.  The 3 requirements that must be satisfied in a critical section problem’ s solution is: Mutual Exclusion, Progress and Bounded Waiting. The term Progress refers to:

a) The following situation: Processes P0, P1, P2 and P3 exist. P0 and P3 are in their remainder sections while P1 and P2 are ready for their critical sections and they make a request to enter their critical section. The term implies that only P1nad P2 can participate in the decision process for entering the critical section. _________________________ 

b) The following situation: Processes P0, P1, P2 and P3 exist. P0 and P3 are in their remainder sections while P1 and P2 are ready for their critical sections and they make a request to enter their critical section. The term implies that all processes must participate in the decision process for entering the critical section. __________________________________ 

c) The following situation: Multiple processes are active, some in their critical sections and some in their remainder section. The term implies that only those that finish first their critical sections only can request permission to re-enter their critical section. _________________________________________ 

d) The term is irrelevant to the solution of a critical section problem. _______________________ 

2.      Consider the following code:

	Process PO
	 Process P1

	do

{

      while (turn != 0) ;

             critical section code

       set  turn= 1 ; 

            remaining section code

} while (1)


	do

{

      while (turn != 1) ;

             critical section code

       set  turn= 0 ; 

            remaining section code

} while (1)




Initially turn = 0

Fill in the following 5 time frames with the state of each process  (the part of code they execute i.e. P0 is in c.s. and P1 is in r.s and so on) and the value of turn. Prove that there is sequence of states that can cause a violation of the Progress rule by the 5th  time frame. Explain why in the 5th time frame the progress rule is violated in addition to showing the states of each process and the value of turn.

 Time t0 :  ______________________________________________________________ 

Time t1: _______________________________________________________________ 

Time t2: _______________________________________________________________ 

Time t3: ________________________________________________________________ 

Time t4:   _______________________________________________________________             _______________________________________________________________________________________________________________________________________________ 

3.  Suppose that we have multiple processes and the code:

	Process Pi

	 do {

           wait (mutex);

              critical section code

           signal (mutex)

               remainder section code

       } while (1)




Choose the answer that applies :

a) The operations wait and signal can be executed simultaneously ________________________________________________

b) The operation wait will increment the value of  mutex to 2 if process P1 is the first to execute wait after wait was set to 1.__________ 

c) A process P1 gets the right to execute wait first and as a result the value of mutex is decremented to 0 from its initial value of 1. ___________________________________________________ 

d) A process P1 executes signal and decrements the value of mutex to 0 after process P0 had set mutex to 1 __________________________ 

4.  Consider the following Resource Allocation Graph:

	 P = { P1, P2 , P3}

R = { R1, R2, R3, R4 }

E = { P1->R1, R1->P2, P2->R3, R2-> P2,  R2-> P1, R3->P3 }


There are 2 instances of R2 and 3 instances of R4. R1 and R3 have one instance each.

Draw the graph below by using the proper symbols:

5.  Only one of the following statements is a true statement with respect to the above graph. Mark the true statement.

a) The graph represents a deadlock situation _________________ 

b) The graph represents a deadlock situation because we have a cycle within the graph _____________________________________ 

c) The graph represents no deadlock even though there is a cycle present which does not involve any actively used resources ______________ 

d) The graph does not represent a deadlock situation because there is no cycle in the graph.

6.  Consider a system with 5 Processes and 3 resources. Resource A has 8 instances, Resource B has 5 instances and Resource C has 4 instances

Maximum Demand Matrix:

	 Process
	Resource A
	Resource B
	 Resource C

	P0
	7
	3
	2

	P1
	0
	3
	3

	P2
	6
	2
	1

	P3
	3
	4
	2

	P4
	4
	0
	2


At time T1 we have:

Need matrix

	Process
	Resource A
	Resource B
	 Resource C

	P0
	7
	1
	2

	P1
	0
	0
	2

	P2
	1
	2
	0

	P3
	3
	4
	1

	P4
	3
	0
	2


If Available is: A = 2, B= 0, C= 1

Fill in the Allocation Matrix at T1 (USE ANSWER SHEET!!!!!-NOT HERE)

	Process
	Resource A
	Resource B
	 Resource C

	P0
	
	
	

	P1
	
	
	

	P2
	
	
	

	P3
	
	
	

	P4
	
	
	


7.  Consider the following memory management condition: Memory can be divided into fixed size partitions; each partition takes exactly one process only (multi-partition method):

	                               FREE MEMORY LIST

	START ADDRESS
	LENGTH

	a
	16 MB

	e
	 5 MB

	c
	14 MB

	g
	30 MB


	               MEMORY

	ADDRESS
	

	o
	OPERATING SYSTEM

	a
	 16 MB available

	b
	 In use

	c
	14 MB available

	d
	 In use

	e
	 5 MB available

	f
	 In use 

	g
	 30 MB available


 A request comes in for 13 MB to be used by a process. Indicate which address will be used according to the following placement algorithms:

FIRST_FIT _____________________ 

BEST_FIT __________________________  

WORST-FIT _____________________  

Note: You must answer all 3 above.

8.  A memory system uses paging with each memory frame being equal to 4KB. The page table entries are 4 bytes long with 1 bit used as the valid bit 18 bits used to address the physical frames and the rest for other information. What’s the maximum size of physical memory that this page table is using?

9.  Consider the Reference String: 7, 0, 1, 2, 0, 3, 0, 4, 2, 3, 0, 3

Indicate the number of Page Faults if FIFO replacement algorithm is used and 3 frames are available: 

10. Using the reference string from question 9 indicate the number of Page Faults if LRU is used: 


11. Write below the 3 methods of allocating disk space to files:


​​​​​​​​​​​​​​​​​​​​​​________________________________________________________ 

              _______________________________________________________ 

          _________________________________________________________ 

12. What’s the size of FAT32 table if all clusters are addressed? The table entries are 4 bytes long but only 28 bits are used for cluster addressing. ________________________________________________________________

 13. One block is allocated for an index block in a system that uses index blocks (no clusters). The index block size is 512 Bytes. Each pointer takes 4 bytes. What’s the maximum size a file can have under this arrangement? ________________

14. Swap space can reside in its own disk partition. We can then use a separate from the rest of the file system block allocation algorithm that is optimized for speed as opposed to storage efficiency. TRUE__________________  FALSE ___________________ 

15. A system is using SSTF scheduling of disk requests. The requests are 65, 25, 80, 110, 120, 50. The head starts at cylinder 40.  What’s the total number of head movements in cylinders? _______________________________________________________               

16.  In Polling I/O the controller and a host use handshaking. Assume 2 bits are used for handshake: busy and command-ready. Polling then refers to:

a) The host repeatedly checking the busy bit until the bit clears. ________ 

b) The controller constantly checking the busy bit until the bit clears. _______ 

c)  The host constantly checking the command-ready bit until the bit clears. _______ 

d) The controller constantly checking the command-ready bit until the bit clears. ___________________________________________________

17.  Consider two machines that use NFS. NFS uses the following protocols: a) RMI for messaging and mount for pathname and file handle b) RPC for messaging, XDR for data types and mount for pathnames and file handle c) RPC to establish handshake and a file handle, TCP/IP, and mount for messaging.

18.  RAID level 2 is used with 8-bit bytes and bit level stripping. How many disks are needed for Parity ?

a) 1.

b) 8. 


Answer_________________

c) 4

d) 3

19. A Distributed Operating System uses RMI to provide the services.
List what is required programmatically from the RMI server’s perspective in order to establish the service ( code required for the following functionalities: ) 

______________________________________________________________ 

_______________________________________________________________ 

_________________________________________________________________  

20. A Distributed Operating System that uses RMI is restricted to a) Java on the server side and any other language on the client side b) Java on the client side an don the server side c) Java on the Client side and IDL on the server side d) Java with IDL on the client and on the server sides.

Answer Sheet:

NAME _______________________________________________________________

1__________________________________________________________

2 
Time t0 :  _______________________________________________

Time t1: ________________________________________________

Time t2: ______________________________________________________

Time t3: ______________________________________________________ 

Time t4:   _____________________________________________________

Time t5_______________________________________________________

3_________________________________________________________

4 Draw Graph

5__________________________________________________________

6 Fill in the Allocation Matrix at T1

	Process
	Resource A
	Resource B
	 Resource C

	P0
	
	
	

	P1
	
	
	

	P2
	
	
	

	P3
	
	
	

	P4
	
	
	


7 FIRST FIT_______________________BEST FIT_______________ 

WORST FIT ______________

8___________________________________________________________

9__________________________________________________________

10__________________________________________________________

11 #1______________________________ #2________________________                                                                                                                          
#3_________________________________

12____________________________________________________________

13___________________________________________________________

14_____TRUE___________________FALSE__________________

15__________________________________________________________

16________________________________________________________

17_________________________________________________________

18____________________________________________________________

19_List functionalities needed:_____________________________________

_______________________________________________________________

_________________________________________________________________

__________________________________________________________________

__________________________________________________________________

20___________________________________________________________
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