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General Instruction

Course Outcomes:

CO1: Interpret the evolution of OS functionality, structures, layers and apply various
calls of various process states
CO2: Design scheduling algorithms to compute and compare various scheduling criteria
CO3: Apply and analyze communication between inter process and synchronization techniq
CO4: Implement page replacement algorithms, memory management problems and segmenta
COS: Differentiate the file systems for applying different allocation, access technique, represen

virtualization and providing protection and seeurity in OS

BL — Blooms Taxonomy Level (1 — Remember, 2 — Understand, 3 - Apply, 4 — Analyse, 5 — Evaluate, 6 — Cre ate)

PART-A (10 X 10 =100 Marks)
Answer all Question(s)
A smart city deploys millions of IoT sensors that continuously generate data. During
peak traffic hours, critical emergency services experience delays due to resource
contention. Explain how operaling-system abstractions (processes. resources.
protection domains and scheduling) influence system behavior.

10M CO1 BL2

o

'92. A cloud provider hosts a machine-learning service where cach task consists of 10M  COl BL2
hundreds of lightweight computations. The current process-based implementation
results in excessive context switching. Compare user-level. kernel-level, and hybrid

threading models.

A hospital's emergency response system handles life-critical requests, patient record 10M  CO2 BL3
updates. and administrative workloads. Dclayed execution of life-critical tasks can
lead to severe consequences. Design a CPU scheduling framework using
appropriate scheduling algorithms. Evaluate performance using turnaround time,

wailing lime, response time. fairness and starvation prevention for the following

execution scenario.

Process  [Type Burst Time (ms) Arrival time (ms)
Pl Admin 12 0

P2 Medical |8 |

P3 Critical |4 2

P4 Medical |6 3

Q4.

A computer system has five processes competing for three types of resources. The

operating system detects that some processes are waiting indefinitely for resources
held by other processes.

Analyze the situation and answer the following:
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09 J{ A cloud service provider plans (o consolidate 120
F % virtualized infrastructure. Each physical server currentl
and has CPU Ultilization = 20%. Memory Usage 8.C
%1.20.000 and Annual Maintenance Cost = 10% of serv
decides to use a Type-l Hypervisor and
virtualization Each host server can support 12 virtual
overhead consumes 8% of CPU resources: Ten high-
are required, each costing 36,00,000: Annual
purchase cost. Calculate the total hardware ¢
cost before and after virtualization, Determine
the number of physical servers and Compute t
available to virtual machines after accounting

i b) A multinational video-streaming company
Distributed File System (DFS) spread across |
data centers.The system uses Hierarchical direct
allocation, Journaling for metadata updates and
(LFS) for efficient writes. During a major power faiure
unexpectedly; Several file write operations a e
contains committed and uncommitted transaction
redirected to Data Centers B and C; Users conti
during recovery. _
a) Explain how the Distributed File System maintains
the failure of Data Center A. (2.5 marks) ‘
b) Analyze how journaling helps recover the file system a
marks) :
¢) Compare the rolc of Journaling, Soft Updates, and Log-Structur
Systems in maintaining file-system consistency. (2.5 marks) '
d) Evaluate the suitability of indexed file allocation for storing large
multimedia files in this scenario. (2.5 marks)

A smart-city transportation control center stores real-time traffic data on a
magnetic disk having 5000 cylinders (0-4999). During peak hours, the disk
receives the following request queue: 98, 183, 37, 122, 14, 124, 65, 67, 199,
250. The initial disk head position is 53 and the head is moving towards
higher-numbered cylinders. Additional disk parameters are as follows. Average
seek time = 0.1 ms per cylinder; Rotational speed = 7200 RPM; Average
rotational latency = half rotation; Transfer time per request = 0.0§ ms. The

operating system must support real-time traffic updates with minimum delay.
- Compute the total head movement, the total seck time and the total service
ne (Seek Time + Rotational Latency + Transfer Time) using FCES, SSTF
d SCAN. Also justify the scheduling algorithm which is most suitable for
_-rfea!-time transportation system considering throughput, fairness,
ation, and response time.

(OR)

S securily team plans to redesign the protection framework due to the
threats in a mobile banking application. Answer the following by
ng the above scenario.

fentiate between authentication and access control and explain their
*Preventing banking fraud.for each algorithms (2.5 marks)






