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OPERATING SYSTEMS
(2003 Course)

Time: 3 Hours Max. Marks: 100

o

ro

Instructions: 1) Answer all questions from each Section.
2) Figures to the right indicate full marks.
3) Answers to the two Sections should be written in separate books.
4) Near diagrams must be drawn wherever necessary.
5) Assume suitable data, if necessary.

SECTION -1

. a) Make a comparison between the modern Unix kernel and the traditional Unix

kernel with neat diagrams. 8

b) Describe the flow of control during a system call with the help of a neat
diagram. 8

OR

. a) Draw and explain the architecture of Windows 2000. 8

b) State in brief four key features of each of the following types of operating systems:
Real time, Distributed, Parallel, Time sharing. 8

a) Implement the Dining Philosopher problem using semaphores and discuss
how the critical section requirements are fulfilled. 8

b) Draw and explain the process state transition diagram. Explain the structure of
PCB. 8

OR

a) Describe Banker's algorithm. How does deadlock detection take place ? State
the time complexity of deadlock avoidance and deadlock detection algorithms. 8

b) What are the design considerations for a multiprocessor operating system ?
[llustrate the difference between a microkernel and a layered kernel with the
help of neat diagrams. 8
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3. a) Explain the design issues for multiprocessor scheduling. State the four -

3.

b)

a)

b)

approaches for multiprocessor thread scheduling and processor assignment. 10
How is scheduling implemented in Windows 2000. 8
OR

Consider the following set of processes, with the length of the CPU burst
time given in milliseconds. 10
Process Arrival time Burst time Priority

P, 0 7 3

P, 1 1 1

P, 2 3 2

P, = 3 4 4

Draw the Gantt charts illustrating the execution of these processes using Round
Robin (Time quantum = 1 millisecond), FCFS, SJF (preemptive and non-
preemptive), priority (preemptive) scheduling. Calculate turnaround time and
waiting time for each process for all the 5 scheduling algorithms.

Explain briefly the characteristics of Real time operating systems. Define the
following terms: Response time, Turmnaround time, Hard real time task. 8

SECTION - 1II

Describe how address translation takes place with the help of neat diagrams in
i) Paging ii) Segmentation 8

A process references five pages A, B, C, D and E in the following order:
A.B.C.D,A,B,E,A,B,C,D,E
Use the FIFO and LRU page replacement algorithms to find out the number
of page faults for this reference string using 3 pages frames. Repeat for 4 page
frames. Analyse the differences in the results. 10
OR

Why is a translation lookaside buffer used by a virtual memory scheme ?
Describe how a translation lookaside buffer works with the help of a neat
diagram. 8
Describe how Linux implements the following aspects of memory
management:

1) Virtual Memory Addressing il) Page allocation
i) Page replacement algorithm iv) Kernel memory allocation 10
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A disk drive has 640 cylinders, numbered 0-639. The drive is currently serving
the request at cylinder 200. The queue of pending requests in FIFO order is:

184, 153, 232, 128, 25, 533, i61, 169.

Starting from the current head position what is the total distance that the disk
arm moves to satisfy all the pending requests for the following disk scheduling
algorithms:

i) FCFS ii) C-SCAN iii) SCAN  iv) SSTF

Describe the 3 methods of record blocking with the help of neat diagrams.
OR
Describe the seven levels of RAID.

Explain with a neat diagram the 4 modules of the Windows 2000 I/O manager.
Describe the 4 techniques that Windows 2000 provides for signaling I/O
completion.

Write a shell script to sort a list of numbers in ascending order using insertion
Sort.

Write an awk script to prepare a report in the following format:
Roll No. Name Total marks Class

The data file contains the Record in the following form:

Roll no: Name: Subl: Sub2: Sub3: Sub4: Sub5

Minimum marks for passing are 50 out of 100.

Display the result in decreasing order of the total marks and classify the students
in the following categories: Distinction, First Class, Pass Class, Fail.

OR
Explain the UNIX password scheme with the help of neat diagrams.

Describe two approaches to intrusion detection. What does an audit record
contain ?
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