MODEL QUESTION PAPER 

MCA IV SEMESTER

OPERATING SYSTEM

1. Define the essential properties of the following types of Operating Systems in detail:

a) Batch

b) Interactive

c) Time Sharing

d) Real Time

e) Distributed

2. Describe the differences between symmetric and asymmetric  multiprocessing. What are three advantages and one disadvantages of multiprocessor systems?

3. List Five services provided by an Operating System. Explain how each provides convenience to the users. 

4. Differrentiate between Multi-programming & Multi-tasking. How it differ from Time Sharing.

5. What are the main characteristics of Loosely Coupled and Tightly Coupled System? Describe in detail.

6. Describe the differences among short-term, medium-term, and long-term scheduling.

7.  Explain Multiple-Processor Scheduling in detail. Put some light on the architecture of multiple-processor organization.

8. What do you understand by starvation? Why Priority Algorithm suffers from the Starvation problem? Explain with suitable example.

9. What do you understand by Aging Technique? How it prevents the Starvation in various scheduling algorithm? Support your answer with suitable examples.

10. How Process are Created and Terminated on the behalf of Operating System? Explain in detail due considering all the possible combinations of Process Creation and Termination?

11. Give the comparison chart of popular CPU schedulinh algorithm including the following factors as , CPU utilization, Throughput, Waiting time, Turnaround time, and Response time.

12.  Suppose you are using R-R algorithm to schedule processes. Trace the behaviour of the system under the following situations as

a) When the Time slice is set to the highest allowable integer

b) When the Time slice is set to the lowest allowable integer

13. Consider the following set of processes, with the length of the CPU-burst time given in milliseconds:


Process

Burst Time


Priority

         
P1


10



3


P2


1



1


P3


2



3


P4


1



4


P5


5



2


The processes are assumed to have arrived in the order P1, P2, P3, P4, 
P5 all at time 0.


a) Draw four Gantt charts illustrating the execution of these processes 
using FCFS, SJF, a Non-Preemptive Priority (a smaller priority number 
implies a higher priority), and RR quantum=1) scheduling.


b) What is the turnaround time of each process for each of the scheduling 
algorithms in part a?


c) What is the waiting time of each process for each of the scheduling 
algorithms in  part a?


d) Which of the schedules in part a results in the minimal average waiting 
time (over all processes)?

14.  What advantage is there in having different time-quantum sizes on different levels of a multilevel queuing system?

15. Write short notes on:


a) Differentiate between preemptive and non-premptive scheduling 
algorithm.


b)Merits of Multi-level Feedback Queue over Multi-level Queue 
scheduling Algorithm.


    c) Complexity of SJF algorithm

16. Write short notes on:

a) Role of schedulers in process scheduling. 

b) CPU Scheduling criteria

c) Process state chart & queuing diagram

17. Explain the differrences in the degree to which the following scheduling algorithms discriminate in favor of short processes:


a) FCFS


b) RR


c) Multilevel Feedback Queues

18. Suppose that the following processes arrive for execution at the times indicated. Each process will run the listed amount of time. In answering the questions, use nonpreemptive scheduling and base all decisions on the information you have at the time the decision must be made.


Process


Arrival Time


Burst Time


P1



0.0




8



P2



0.4




4


P3



1.0




1


a) What is the average turnaround time for these processes with the FCFS 
scheduling algorithm?


b) What is the average turnaround time for these processes with the SJF 
scheduling algorithm?

19. Explain the following allocation algorithms:

a) First-fit

b) Best-fit

c) Worst-fit

Suppose that you given Memory partitions of 100K, 500K, 200K, 300K, and 600K (in order) how would each of the First-fit, Best-fit, and Worst-fit algorithms place processes of 212K, 417K, 112K, and 426K (in order)? Which algorithm makes the most efficient use of memory?

20. Consider the following segment table:


Segment


Base


Length


0



219


600


1



2300


14


2



90


100


3



1327


580


4



1952


96

What are the physical addresses? 

21. Consider the following page reference string:


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

How many page faults would occur for the following replacement algorithms, assuming one, six or seven frames? Remember that all frames are initially empty, so your first unique page with all cost one fault each.


LRU replacement


FIFO replacement


Optimal replacement

22. Describe the functioning of Multi-Level Paging Technique? How it is different from Simple Paging?

23. Why it is easier to share a reentrant module using segmentation than it is to do so when pure paging is used.

24. Why is it expensive to switch between processes? Is it less expensive to switch between threads? Justify your answer.

25. Consider a logical address space of eight pages of 1024 words each, mapped onto a physical memory of 32 frames:


a) How many bits are there in the logical address?


b) How many bits are there in the physical address?

26. Write short notes on:


a) Inverted Page Table


b) Sharing and Protection in Segmentation


c) Segmentation Allocation Scheme

27. Explain External and Internal Fragmentation Problem in context of Memory Management? How these problem can be solved? Explain in detail.

28.  Explain the following termas in detail


a) Single Partition Allocation


b) Multiple Partition Allocation

29. Write short notes on


a) Address Binding


b) Dynamic Loading


c) Dynamic Linking


d) Overlays

30. Describe the page fault service routine including page replacement facility.

31. Explain Frame Allocation Algorithm in detail and compare all the frame allocation algorithm with the help of suitable examples.

32. Explain the term Trashing. What are the basic causes of Trashing? How it can be minimized?

33. Compare the term Demand Paging with Demand Segmentation. Which scheme is easy to implement the concept of Virtual memory and Why? Justify your answer.

34. Describe and Draw Resource Allocation Graph with a suitable example.

35.  Explain the following terms in brief: (any three)


a) Deadlock characterization


b) Resource Allocation Graph


c) Deadlock Avoidance method for handling deadlock


d) Deadlock Prevention method for handling deadlock

36. Is it possible to have a deadlock involving only a single process? Explain you answer with suitable example.

37. Can a system detect that some of its processes are starving? If your answer "yes", explain how it can. If you answer "no", explain how the system can deal with the starvation problem.

38. What are four essential conditions of Deadlock? Explain in detail.

39. Describe Banker's Algorithms of Deadlock Avoidance approach.

40. Consider the following snapshot of a system:


Allocation


Max


Available


A B C D

         A B C D


A B C D

P0
0  0  1  2

         0  0  1  2


1  5  2 0

P1
1  0  0 0

         1  7  5 0

P2
1  3  5 4

         2  3  5 6

P3
0  6  3 2

         0  6  5 2

P4
0  0  1 4

         0  6  5 6

Answer the following questions using the banker's algorithms:

i) What is the content of the Matrix Need?

ii) Is the system in a safe state?

iii) If a request from process P1 arrives for (0,4,2,0), can the request be granted immediately?

41. Describe Combined Approach of Deadlock Handling.

42. Describe Process Management in UNIX Operating System in detail.

43. Describe File Management in UNIX Operating System in detail.

44. Describe all the essential System Components of UNIX Operating System

45. Explain the working of Interrupts in context of I/O Hardware.

46.  State the significance of DMA (Direct Memory Access) in the System. How it will helpful to improve CPU utilization? Write down the basic steps in DMA transfer.

47. Explain the Kernal I/O Subsystem in detail.

48. State three advantages of placing functionality in a device controller, rather than in kernal. State three disadvantages

49. Suppose that a disk drive has 5000 cylinders, numbered 0 to 4999. the drive is currently serving a request at cylinder 143, and the previous request was at cylinder 125. the queue of pending requests, in FIFO order, is:



86,1470,913,1744,948,1509,1022,1750,130.


starting from the current head position, what is the total distance (in 
cylinders) that the disk arm moves to satify all the pending requests, for 
each of the following disk scheduling algorithms?

1. FCFS

2. SSTF

3. SCAN

4. LOOK

5. C-SCAN

50.  Write short notes on:


a) Disk Management


b) Swape-Space Management


c) Disk Reliability

51. Describe three circumstances under which blocking I/O should be used. Describe three circumstances under which non-blocking I/O should be used. Why not just implement nonblocking I/O and have processes busy-wait until their device is ready.

52.  How we implement the concept of Synchronization in Bounded Buffer problem? How it differ with Unbounded Buffer Problem? 

53.  Describe the Critical Section Problem in detail. What are the likely solution to solve the Critical Section Problem? Comapre all the solution with their respective merits and demerits.

54.  Explain the term Semaphore? How it becomes a Synchronization tool? Support your answer with a suitable example.

55.  How Semaphores are implemented? Explain the deadlock & starvation conditions in Semaphore?

56.  Explain the Dining – Philosophers problem in detail.

Suggested Reading: (Books)

1. Supplied Study Materials

2. Supplied Downloaded Materials 

3. Operating System Concepts (AWL)



Silberschatz & Galvin

4. Modern Operating System (PHI)



Tanenbaum A.S.

5. Operating System : A Design Approach (TMH)

Growley, Charles

Suggested Reading: (Web)

1. www.bell-labs.com/topics/books/os-book/slide-dir/
2. www.pandonia.canberra.edu/OS/OS.html
3. www.williamstallings.com/extras/OS-Notes/notes.html
4. www.math-cs.gorden.edu/couses/CS322/lecture/
5. www.umist.ac.uk/corrosion/lecturenotes/Default.htm
6. www.cl.cam.ac.uk/Teaching/2001/OSFounds/
Note: The screens of Homepages is attached for further information.

Study material on the following topics is also available attached for further studies:

1. Introduction to Opearting System

2. Computer System Structure

3. Operating System Structure

4. Main Memory Management

5. Virtual Memory Management

6. Process Concept

7. Process Scheduling

8. Deadlock Management

9. Process Synchronization

10. Case Study – Windows NT OS

11. Case Study – UNIX OS

12. Case Study – LINUX OS

QUESTION BANK ON OPERATING SYSTEM

1. Define Operating System. What are the Primary Goal and Secondary of an Operating System?

2. What is the main advantages of Multi-Programming.

3. What are the main differences between operating system for mainframe computers and personal computers?

4. Why are distributed systems desirable?

5. Define the difference between preemptive and nonpreemptive scheduling. State why strict nonpreemptive scheduling is unlikely to be used in a computer center.

6.  Describe the main scheduling criteria in detail.

7.  What do you mean by CPU Burst and I/O Burst? Define the CPU-I/O Burst Cycle.

8. What is the main function on Dispatcher. State the importance of Dispatcher.

9. Describe the problem of Indefinite Blocking or Starvation. How can we overcome that problem?

10. What are the main differences between the Multilevel Queue Scheduling and Multilevel Feedback Queue Scheduling?

11. Write short note on Multiprocessor Scheduling? 

12.  Explain the differences in the degree to which the following scheduling algorithms discriminate in favour of short processes:

i) FCFS

ii) RR

iii) Multilevel Feedback Queues

13.  Explain the difference between logical and physical address.

14.  Explain the difference between internal and external fragmentation. What are the main causes for these fragmentations? Explain in detail.

15.  What is the main diffrernce betwee the paging and segmentation techniques? Explain in detail.

16.  Explain the optimal algorithm for page replacement. How it would differ from FIFO and LRU page replacement algorithm?

17.  Consider the following reference string:

 
7,0,1,2,0,3,0,4,2,3,0,3,2,1,2,0,1,7,0,1

       Illustrate all replacement algorithmson the following reference string and 

compare the rate of page fault.

18. When do page fault occur? Describe the action taken by the operating system when a page fault accur.

19.  What is the basic concept of virtual memory?

20.  What are the main advantages of virtual memory scheme?

21.  Explain the difference between demand paging and demand segmentation.

22.  How can performance of demand paging can effect the working of computer system?

23.  What are the main considerations for a paging system?

24.  Define basic characteristics of deadlock in detail.

25.  Describe the all three methods of handling deadlock in brief.

26.  Describe deadlock detection and deadlock recovery method in detail.

27.  Discuss the combined approach of deadlock handling in detail.

28.  Describe Banker's algorithm with Safety algorithm and Request-Request algorithm with a suitable example.

29.  Describe access method in detail.

30.  Describe acyclic graph directory structure in detail.

31.  Describe general graph directory structure in detail.

32.  Write detail note on implementation of access matrix.

33.  Describe all the access rights related to access matrix. 

