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Answer any five questions 

1. (a) State the readers-writers problem in operating system. Discuss the tradeoff between 
fairness and throughput of operations in the readers-writers problem. 

(b) Write pseudo code in a high level language for a semaphore solution to the readers
writers problem without causing a starvation. Clearly state the data structure you use. 

(c) Suppose we replace the waitO and signaiO semaphore operations of monitor with a 
single construct await(B), where B is a general Boolean expression that causes the 
process executing it to wait until B becomes true. 

(i) Write a monitor using this scheme to implement the readers-writers problem. 

(ii) Discuss the restriction, (if any) to implement this construct efficiently. 

(4+5+(4+2)=15) 

2. (a) Under what circumstances do page faults occur? Describe the actions taken by the 
operating system when a page fault occurs. 

(b) State the principle ofLRU Page replacement policy. 

(c) A process contains eight virtual pages on disk and is assigned a fixed allocation of 
four page frames in main memory. The following page trace occurs: 

1, 0, 2, 2, 1, 7, 6, 7, 0, 1, 0, 3, 0, 4, 5, 1, 5, 2, 4, 5, 6, 7, 6, 7, 2, 4, 2, 7, 3, 3, 2, 3 

(i) Show the successive pages residing in the four frames using the LRU replacement 
policy, assuming that the frames are initially empty. 

(ii) Compute the hit ratio in main memory. 

(5+2+(5+3)=15) 

3. (a) Consider a system consisting of m resources of the same type being shared by n 
processes. A process can request or release only one resource at a time. Show that the 
system is deadlock free if the following two conditions hold: 

(i) The maximum need of each process is between one resource and m resources. 

(ii) The sum of all maximum needs is less than m + n. 



(b) A system has four processes and four resources with multiple instances. The resource 

. utilization of processes is shown in the following table. 

(i) Draw the resource-allocation graph. 

(ii) Identify deadlock state(s), if exists. 

(iii) How can you make the system deadlock-free if no pre-emption of resources is 

allowed. 

Process Holds an instance of Requests an instance of 

Resource Resource 

PI R2 Rl,R4 

P2 Rl, R2, R4 R3,R4 

P3 R3 R4 

P4 R4 R2 

(5+(4+3+3)=15) 

4. (a) What is the purpose of paging the page tables? 

(b) Assuming a page size of 4 Kbytes and that a page table entry takes 4 bytes how many 

levels of page tables would be required to map a 64-bit address space, if the top level 

page table fits into a single page? 

(c) Consider a system with single level paging. Assume that the necessary page table is 

always in memory. 
(i) If a memory reference takes 200 nsec, how long does a paged memory reference 

take? 
(ii) Now we add an MMU that imposes an overhead of 20 nsec on a hit or a miss. If we 

assume that 85% of all memory references hit the MMU TLB, what is the effective 

memory access time? 
(3+6+(2+4 )= 15) 

5. (a) Which of the following scheduling algorithms could result in starvation? Justify. 

(i)First-come, first-served (ii) Round robin (iii) Priority based (iv) Shortest job first 

(b) Consider the following set of processes arrive for execution at the times indicated. 

The length of the CPU burst given in milliseconds 



Process Arrival Time Burst Time 

P1 0.0 8 

P2 0.5 5 

P3 1.0 1 

P4 1.2 2 

P5 1.3 4 

(i) What is the average turn around time for these processes with SJF scheduling 

algorithm? 

(ii) Compute what the average turnaround time will be if the CPU is left idle for 
the first 1 unit and then SJF scheduling is used. 

(c) Describe the function ofDispatcher in CPU scheduling. What do you mean by 
dispatch latency? How does it affect the total turn around time of CPU execution? 

( 4+(3+4 )+4= 15) 

6. (a) What informations are normally kept in Process Control Block (PCB)? Explain how 
operating system utilizes PCB when CPU switches from process to process. 

(b) What resources are used when a thread is created? How do they differ from those 
used when a process is created? 

(c) How shared files and subdirectories are implemented in most of the UNIX systems. 

(c) How files and directory are protected in UNIX system? 

(d) Discuss the advantages and disadvantages of multilevel acyclic-graph directories. 

(e) How shared files and subdirectories are implemented in most of the UNIX systems. 

(5x3=15) 




