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1) 

a) What is shell in OS? Why is it not part of the OS itself? 

b) “The lack of hardware supported dual mode can cause serious shortcomings in an Operating System.” – Explain the meaning of dual mode and how hardware supports it. Give an example of one such shortcoming.

c) Why do we require a timer? A variable timer is implemented using a 10-bit counter and 1 milli-second clock. What would be the interval of the interrupts? 




2+2+4+4+2+2

2)

a) State the advantages of Peterson’s Method over Dekker’s Method for achieving mutual exclusions. Describe Peterson’s Method in an algorithmic form (add comments for explanations).

b)  Measurements of certain systems have shown that the average process runs for a time T before blocking for an I/O. A Process switch requires a time S as overhead. For Round Robin scheduling with quantum Q, find CPU efficiency for each of the following situations”

· Q = (
· Q > T

· S < Q < T

· Q = S

· Q ( 0

4+6+6

3)

a) Explain the basic principle of storing files as a link list. Is there any advantage of link allocation using index?

b) What is i-node? Consider the statement “Now-a-days memories are large and cheap. Therefore when a file is opened, it is simpler and faster to fetch a new copy of the i-node into the i-node table, rather than searching the entire table to see if it is already there” True or False? Justify.

c) Describe the basic structure of a directory entry in MS DOS.

3+2+4+4+3
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1)

a) What is a process? Draw the process state diagram and mention the events that lead to transition from one state to another.
4

b) Show that the SJF minimizes the average waiting time.
4

c) What is Deadlock? Explain with an example.

4

d) State and explain the four necessary conditions for deadlock to occur.

4
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1)

a) Explain the concept of a semaphore.

b) With the help of an algorithm state how the producer consumer problem can handle with semaphores.

c) Round Robin scheduler usually maintains a list of all runnable processes with each process occurring once in the list. What would happen if a process occurred twice in the list? Can you think of any reasons for allowing this?




6+6+4
2) 

a) Why do we need interrupt handlers and device drivers explain.
b) Explain the concept of multiprogramming with variable partitions.
c) In Intel 80386 when segmentation is used each virtual address consists of a 16-bit segment reference and a 32-bit offset. 2-bits of the segment deals with the protection mechanism. Find the amount of user’s virtual memory when the memory is
· Segmented
· Un Segmented





6+6+(2+2)
3)

a) Compare storage allocation in a file system with that of main memory allocation.
b) Discuss the concepts of pipes and filters in Unix.

4+(6+6)
4)

a) What is a RAM Disk? Compare it with a regular Disk.
b) Discuss the functions and details of the following in relation to MS DOS: BIOS, CONFIG.SYS
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1)

a) How is multiprogramming supported using fixed partition memory allocation scheme? What are the problems associated with this? Name a memory allocation scheme that removes these problems.

b) What do you understand by virtual memory? Describe simple pageing technique with its disadvantages.

2)

a) Calculate the waiting time for each of the processes in following set using SJF

Process
CPU Burst Time

P1

9

P2

2

P3

7

P4

2

P5

6


Is it possible to know the exact burst time of a process before hand, Suggest a technique to support your answer.

b) What is “mutual exclusion” requirement with reference to critical problem?

c) What is the disadvantage of classical definition of semaphore? Give a modified definition of semaphore where the disadvantages have been avoided.

d) What are the primitives used in message passing?

3)

a) Consider the following resource allocation graph where Pi denotes a process and Ri a resource type. Edge Pi ( Ri denotes that Pi has requested for Ri & waiting for it.  Edge Pi ( Ri signifies that an instance of Ri is allocated to Pi. Show weather the system contains deadlock. What technique can be adopted to make this system deadlock free if it contains deadlock.




3+3


R1
R2




P2
P3

P1


 
R4


R3

b) What are the tasks of device drivers?


2
c) What are the contents of an interrupt vector? What is the speciality of able interrupts?




2+2
d) Illustrate with an example the use of ‘link’ system call in UNIX.






4
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1) 

a) What advantage is there in having different time quantum on different levels of multilevel queueing system?

b) Explain the difference between internal and external fragmentation. Why are page sizes always power of 2? Are segmentation and pageing combined into one scheme?

2)

a) Explain the concept of semaphore. What are the different types of semaphore?

3)

a) Define producer consumer problem and give a solution to the problem.

b) What is a process? Draw the process-state diagram and discuss the events that lead to transition from one state to another.

c) Give an overview of system calls of UNIX.

d) Describe the basic structure of directory entry in MS DOS.
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1)

a) What are the criteria for CPU scheduling?


4

b) What are special files in UNIX? What are the tasks of ‘fork’ and ‘execute’? When is a process called zombie?


8

2)

a) What is the essential difference between a multilevel queue scheduling and multilevel feedback queue-scheduling algorithm?

b) Suggest a strategy for detecting deadlocks. Show that deadlocks can be prevented, by ensuring that at least one of the necessary conditions for deadlock does not hold.

3)

a) How is a process represented in Operating System?

b) Process P & Q have access to semaphores S1 & S2 and the operations wait and signal. Explain clearly what happens when the following code is executed by P & Q.

Process P: wait (S1), wait (S2)….., signal(S1), signal(S2)

Process Q: wait (S2), wait (S1)….., signal(S2), signal(S1)

4)

a) In a system an user-identity dependant access list is specified with each file. What are the advantages of this scheme of protection and how can the disadvantages, if any be removed?

b) How can be busy waiting be avoided using semaphores?

c) What is translation look aside buffer?
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1)

a) Consider the following sequence of memory reference from a 460 byte program:


10, 11, 104, 73, 309, 185, 245, 246, 434, 458, 364

· Give the reference string assuming the page size of 10 bytes

· Calculate what the page fault rate would be if you use LRU replacement algorithm

b) In the deadlock detection algorithm employ the technique of graph reductions, show the order in which the graph reductions are performed is immaterial and the same final result will be achieved.

2)

a) Consider a set of sequential processes that cannot show any variable except semaphores. Can these processes communicate with one another?  Justify.

b) Suppose the following  processes arrive at time indicated. Each process will run the listed amount of time. In answering questions use non-preemptive scheduling.


Process
 Arrival Time
Burst Time



P1
 0.0
8



P2
 0.4
4



P3
 1.0
1

· What is the average turn around time for these processes with FCFS algorithm

· What is the average turn around time for these processes with SJF algorithm


c) Illustrate with help of examples the use of ‘link’ system call in UNIX

3)

a) How does the working set strategy help in preventing thrashing?
b) List several areas within OS in which the use of cryptography would greatly improve security.
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1) 

a) Normally user programs are prevented from handling I/O directly by I/O instructions in them. For CPUs having explicit I/O instructions privileged. In a CPU with memory mapped I/O, there is no explicit I/O instructions. How protection can be handled for a CPU with memory mapped I/O?



3

b) What is Belady’s anomaly? Explain with one example.

5

c) What are the phases of compilation? Briefly explain the function of every phase. 





8

2)

a) Consider an OS capable of loading and executing a single sequential user process at a time. The scheduling algorithm used is FCFS. If FCFS is replaced with SRTF, a 50% improvement in performance is claimed in throughout of the system. What is the expected improvement in the CPU utilization where job is assumed to spend 80% on I/O operations?



5

b) Explain how a monitor can overcome the limitations of semaphore for process synchronization.



7

3)

a) What is the purpose of interrupt vector table? How device drivers are different from normal subroutines or functions?


3+2

b) What is virtual memory? What could be the maximum size of virtual memory? Justify your opinion.


3

c) Which problem of one pass assembler motivated two-pass assembler?

d) State the major function of a loader.


4

e) Is it possible to have segmentation without pageing? Justify your opinion.





2
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1)

a) What is kernel of an Operating System? What is Shell?
2 + 2
b) What are multiprogramming and multitasking operating system? Describe Briefly.
2+2

c) What is response time for a job? Briefly describe the following two algorithms


2+4

· First Come First Serve

· Shortest Job First

d) Which of the above two scheduling is expected to result in a better response in small jobs?




2

2)

a) Briefly explain the critical section problem. 


3

b) What is semaphore? Briefly explain the role of semaphore for a critical section problem.


2+4

c) What are the essential conditions of a deadlock?

2

d) What are the differences between deadlock prevention and deadlock detection approaches for handling deadlocks?

3

e) What is virtual memory?





2

3) Write Short notes on ;-

a) Unix file system

b) Swapping

c) Client Server Model

d) Interrupt handler & device Driver

