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e Answer All Questions

e M - Max mark; CO - Course Qutcome; BL - Blooms Taxonomy Level (1 - Remember, 2 -

Understand, 3 - Apply, 4 - Analyse, 5 - Evaluate, 6 - Create)

e Course Outcomes:
CO1. Understand the structure, functionalities, and foundational concepts of operating

systems
CO2. Apply process scheduling algorithms and analyze thread models and deadlock-

handling methods
Modul] Marks| CO BL

Q. No

Question
e

[ e

A software company is developing 2 next-generation operating
system for a smart healthcare and industrial automation platform.
The OS is expected to run on heterogeneous hardware, ranging from

embedded medical devices to high-performance monitoring Servers.
ility, security, scalability, and ease 1 10 | co1 | BL2

ting fast boot time and efficient
thic, Layered, Microkernel, and

The design team must ensure reliab
of maintenance, while also suppor

hardware interaction. Explain Monoli
Modular OS structures with neat sketch, Pros and Cons, and justify the

most suitable structure for this system. Also, identify the essential
operating system services required for this platform.

a) Consider a system running a single program that issues an output
request to a printer. The OS uses interrupt-driven I/0. Explain the 1 c

interrupt timeline and discuss the role of the interrupt service routine
CO1 | BL4

(ISR) in completing the output operation.
b) Analyse the various methods of system call parameter passing.
1 5

With the help of a neat diagram, explain how parameters are passed
from user space to kernel space during a system call invocation.

a) Explain the process creation mechanism in an operating system.
Examine the role of the Process Control Block (PCB) in maintaining | c

process context and analyse how the parent-child relationship
influences resource sharing and handles address space allocation. coa | Bra

b) Analyse how multithreading improves application performance
and resource utilization in multi-core systems. Also, explain how data 5 c
parallelism and task parallelism are implemented in multithreaded

applications with suitable diagrams.
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Process Priority Burst Time “Artival Time
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}:zlgll process 1s assigned a numeric priority, where a lower value
mdlcz_ltcs a higher priority level. Apply the following scheduling
a'lgorlthms to draw Gantt chart and compute the average waiting
time and average turnaround time.

1) Pre-emptive Priority (3 marks)

11) Non pre-emptive SJF (3 marks)

ili) Round Robin (Time Quantum = 10 ms) (4 marks)

S, Consider a system that uses Multilevel Queue Scheduling with
following criteria.

 System has three queues (Q1, Q2 and Q3) and priority
decreases from Q1 to Q3

* Q1I: Priority Scheduling (Non pre-emptive, lower number =

higher priority)
* Q2: Round Robin (time quantum = 4)
e Q3:FCFS

* Higher-priority queues can preempt lower-priority queues
e CPUremains idle if no process is ready

AGAL Burst Time Arrival
Process Priority 05 Time (ms) Queue ; 108 lcoz. Bia

Pl 3 6 0 Q3
P2 2 4 l Ql
P3 I 3 28 Q2
P4 6 2 15 Ql
P35 8 5 16 Q3
P6 2 7 17 Q2
P7 ] 3 20 Ql

Draw the Gantt chart and calculate the average turnaround time,
average waiting time, and average response time.
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