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Answer question 1 compulsorily.     (12X1 = 12 Marks) 
Answer one question from each unit. (4X12=48 Marks) 
 
 

 

  
 

 

   CO BL M 
1
. 

a) List out any two operations of OS 
Here are some operations of an Operating System (OS): 

1. Process Management 
2. Memory Management 
3. File Management 
4. Device Management 
5. Security Management 
6. Input/Output Management 
7. User Interface Management 
8. Resource Allocation 

Student  can write any of these. 

CO1 L1 1M 
 
 

 b) Define a system call. 
 System calls provide the interface between a process and the operating 

system. 
 

CO1 L2 1M 

 c) What is multiprogramming? 
It is an operating system technique in which multiple programs are kept in main 
memory at the same time, and the CPU is switched to another program only 
when the currently running program is waiting for an I/O operation, in order to 
maximize CPU utilization. 

CO1 L1 1M 

 d) Define Semaphore 
A semaphore S is an integer variable that, apart from initialization, is accessed 
only through two standard atomic operations: wait() and signal(). 
The wait() operation“to test”, signal() “to increment”.  
 

CO2 L2 1M 

 e) What is Mutex 
A Mutex (Mutual Exclusion) is a synchronization mechanism used in operating 
systems to prevent multiple processes or threads from accessing a shared 
resource at the same time. 

CO2 L3 1M 

 f) Define Turnaround time. 
amount of time to execute a particular process.    
TAT = Completion time – Arrival Time 
 

CO2 L1 1M 

 g) Define deadlock. 
A deadlock is a situation in an operating system where two or more processes 
are permanently blocked because each process is waiting for a resource that is 
held by another process. 

CO3 L3 1M 



                                           OR 
A process requests resources; if the resources are not available at that time, the 
process enters a waiting state. Sometimes, a waiting process is never again able 
to change state, because the resources it has requested are held by other waiting 
processes. This situation is called a deadlock 
 

 h) What is Paging? 
Paging is a memory-management scheme that permits the physical address 
space of a process to be noncontiguous. 

CO3 L1 1M 

 i) Define Virtual memory  
Virtual Memory is a memory management technique used by an Operating 
System that allows a computer to run programs larger than the available physical 
memory (RAM) by using a part of the secondary storage (hard disk/SSD) as an 
extension of RAM. 

CO3 L1 1M 

 j) What is RAID? 
 A variety of disk-organization techniques, collectively called Redundant 

Arrays of Independent Disks (RAID). 
 

CO3 L1 1M 

 k) What is Protection? 
• Protection in an operating system ensures that system resources are 

accessed in a controlled and authorized manner.  
 

CO4 L2 1M 

 l) Define Access Matrix 
An Access Matrix is a protection model used in an operating system to control 
how processes access resources 

CO4 L1 1M 

Unit –I 
2
. 

a) What is an operating system? Explain its services. 
 A program that acts as an intermediary between a user of a computer and the 
computer hardware. 
 
1) User Interface  
2) Program Execution 
3) I/O Ooperations 
4) File-SystemManipulation 
5) Communications 
6) Error Detection 
7) Resource Allocation 
8) Accounting 
9) Protection and Security 

CO1 L2 6M 



1) User Interface - Almost all operating systems have an user interface (
Varies between Command-Line (CLI)
Interface 
2) Program Execution - The system must be able to load a program into memory 
and to run that program. The program must be able to end its execution, either 
normally or abnormally (indicating error).
3) I/O Operations -  A running program may require I/O, which may involve a file 
or an I/O device. 
4) File-System Manipulation -  The file system is of particular interest. Programs 
need to read and write files and directories, create and delete them, search them, 
list file Information, permission management.
5) Communications – Processes may exchange information, on the same 
computer or between computers over a network Communications may be via 
shared memory or through message passing (packets moved by the OS)
6) Error Detection – The operating system needs to detect and correct errors 
constantly 
 May occur in the CPU and memory hardware, in I/O devices, in user program 

 For each type of error, OS should take the appropriate action to 
ensure correct and consist

 Debugging facilities can greatly enhance the user’s and 
programmer’s abilities to efficiently use the system

7) Resource Allocation - When  multiple users or multiple jobs running 
concurrently, resources must be allocated to each of them.
 Many types of resources -   CPU cycles, main memory, file storage, I/O devices.
8) Accounting - To keep track of which users use how much and what kinds of 
computer resources. 
9) Protection and Security - The owners of information stored in a multiuser or 
networked computer system may want to control use of that information.

• Protection
resources is controlled

• Security of the system from outsiders requires user 
authentication, extends to defending external I/O devic
from invalid access attempts

 
 

Almost all operating systems have an user interface (UI). 
Line (CLI), Graphics User Interface (GUI),Batch 

The system must be able to load a program into memory 
and to run that program. The program must be able to end its execution, either 
normally or abnormally (indicating error). 

A running program may require I/O, which may involve a file 

The file system is of particular interest. Programs 
need to read and write files and directories, create and delete them, search them, 

st file Information, permission management. 
Processes may exchange information, on the same 

computer or between computers over a network Communications may be via 
shared memory or through message passing (packets moved by the OS) 

The operating system needs to detect and correct errors 

May occur in the CPU and memory hardware, in I/O devices, in user program 
For each type of error, OS should take the appropriate action to 
ensure correct and consistent computing 
Debugging facilities can greatly enhance the user’s and 
programmer’s abilities to efficiently use the system 

When  multiple users or multiple jobs running 
concurrently, resources must be allocated to each of them. 

CPU cycles, main memory, file storage, I/O devices.
To keep track of which users use how much and what kinds of 

The owners of information stored in a multiuser or 
etworked computer system may want to control use of that information. 

Protection involves ensuring that all access to system 
resources is controlled 

of the system from outsiders requires user 
authentication, extends to defending external I/O devices 
from invalid access attempts 

 

The system must be able to load a program into memory 
and to run that program. The program must be able to end its execution, either 

A running program may require I/O, which may involve a file 

The file system is of particular interest. Programs 
need to read and write files and directories, create and delete them, search them, 

The operating system needs to detect and correct errors 

May occur in the CPU and memory hardware, in I/O devices, in user program  
For each type of error, OS should take the appropriate action to 

CPU cycles, main memory, file storage, I/O devices. 
To keep track of which users use how much and what kinds of 

The owners of information stored in a multiuser or 

es 



1) Monolithic Structure –Traditional UNIX system structure and 
Structure 
2) Layered Approach  
3) Microkernels  
4) Modules 
 

 

 
 

Traditional UNIX system structure and Linux System Linux System 



 

 



 

3
. 

a) What are the advantages of inter
takes place in a shared-memory 
advantages of inter-process communication
Information Sharing: Since several users may be 
information (for instance, a shared file), we must provide an environment to 
allow concurrent access to such information.
• Computation Speedup: If we want a particular task to run faster, we must
it into subtasks, each of which will be executing in parallel with the others. Notice 
that such a speedup can be achieved only if the 
processing cores. 
• Modularity: We may want to construct the system in a modular fashion, 
dividing the system functions into separate processes or threads.
• Convenience: Even an individual user 
time. For instance, a user may be editing, listening to music, and compiling in 
parallel. 
 
 

(OR) 
of inter-process communication? How communication

memory environment? Explain. 
process communication 

Since several users may be interested in the same piece of 
(for instance, a shared file), we must provide an environment to 

allow concurrent access to such information. 
If we want a particular task to run faster, we must break 

it into subtasks, each of which will be executing in parallel with the others. Notice 
that such a speedup can be achieved only if the computer has multiple 

We may want to construct the system in a modular fashion, 
iding the system functions into separate processes or threads. 

Even an individual user may work on many tasks at the same 
. For instance, a user may be editing, listening to music, and compiling in 

How communication 

interested in the same piece of 

break 
it into subtasks, each of which will be executing in parallel with the others. Notice 

CO1 L2 6M 



 
 b) Examine the significance of system calls 

 

 

he significance of system calls in process management CO1 L2 6M 



 
 

4
. 

a) Consider the following set of processes, with the length of CPU
arrival time (AT) and time quantum (TQ) of

Process 
P1 
P2 
P3 
P4 
P5 

Calculate average waiting time and average turn around time by 
i) SJF (Non-Preemptive) ii) Round robin
 
 
 
SJF3MARKS 
 

Unit –II 
Consider the following set of processes, with the length of CPU-burst time (BT), 
arrival time (AT) and time quantum (TQ) of 6 milli seconds. 

Arrival Time Burst Time 
4 12 
2 14 
1 13 
6 25 
5 6 

Calculate average waiting time and average turn around time by  
) Round robin 

burst time (BT), CO2 L3 6M 



 
Round Robin 3MARKS 
 
 

 



example. 

 
 

 
Student can take any of the two types of semaphores as an example.

5
. 

a) What is critical section problem? Provide a 

Student can take any of the two types of semaphores as an example. 
(OR) 

oblem? Provide a software-basedsolution to it. CO2 L2 6M 



 

 
 
 

 b) Discuss Peterson’s Solution 
 

CO2 L2 6M 



 
 

6
. 

a) Write in detail about deadlock prevention
 

Unit –III 
Write in detail about deadlock prevention CO3 L3 6M 



 

 



 

 
 b) Explain resource-allocation-graph algorithm for deadlock 

 

 
 

graph algorithm for deadlock avoidance. 

 

CO3 L1 6M 



 

7
. 

a) Explain the concept of paging 

 

(OR) 
CO3 L2 6M 



3. Protection 
4. Shared Pages 
 

 b) Illustrate Demand paging with a suitable example
 

 
 

Illustrate Demand paging with a suitable example CO3 L2 6M 



 

8
. 

a) What are the attributes of a file and also what are basic file 
 

 

Unit –IV 
le and also what are basic file operations? CO4 L1 6M 



 b) Explain the following Disk Scheduling algorithms with the string of cylinders:   
98, 183, 37,122,14,124,65,67 and current head position is at 53.
 
 a) FCFS scheduling 
 b) SSTF scheduling 
 c) SCAN scheduling   
 d) C- SCAN scheduling 
 e) C-LOOK scheduling 
 

 
 

Explain the following Disk Scheduling algorithms with the string of cylinders:    
98, 183, 37,122,14,124,65,67 and current head position is at 53. 

       

  CO4 L3 6M 



 
 

 
 



 

9
. 

a) Discuss in detail about various directory structures.
 

(OR) 
Discuss in detail about various directory structures. CO4 L2 6M 



 

 



 
 

 

 



 
 b) List out the Principles of Protection

 

 
 

List out the Principles of Protection CO4 L1 6M 
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