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Answer all i Figures in
0 and PO ithin par

1. a) Whatare i f an O (08), and d tions pl 545
vital role in managing hardware resources and providing a user-friendly interface in every-  (CO
day computing? Provide examples o illustrate these functions’ significance? (eon)
b) Consider the assembly language instructions in Code Snippet 1. 248

\ ToonD AL, NOMI 7ioad che value at memory address NUML into register I | (0%
2 |10AD Rz, NUM2 ;load the value at memory address NUM2 into register R2 (®on)
3 |a0p a1, %2 ;Add the values in registers Rl and RZ
4 |STORE A1, RESULT ;Store the result in Rl to memory address RESULT
Code Snippet 1: Assembly Instructions for Question 1b)
Show the execution steps of each instruction with the help of CPU registers maintaining
their execution orde.
¢) Islamic University of T gy (IUT) bas based roadsi 5
IUT plans to deploy IoT devices to monitor their functionality. As an OS designer, which  (C02)
type of system would you choose for these [0T devices: single-processor, muli-processor, of  (P02)
clustered systems? Justify your choice.

i Discusshow 3+7
System Services facilitate higher level application development and how they contribute o (€01
the overall efficiency and functionality of the operating system. @on)

b) Why are applications Operating System specific? Provide examples on how differences in 4 + 6
i i the design and functionality of howdevel-  (€02)
address -hallenges to ensure broader il (p01)

) How does the modular kernel approach compare to the layered approach in terms of simi- 3

larities and differences? (con
oy

2) Explain the concept of Process and the role of the Process Control Block (PCB)in process 5+ 3

Descril 'PCB for i dtching i itask-  (CO2)
ing operating system. (eon)

1) Compare and contrast message passing and shared memory as Inter-Process Communica 4 +6

tion (IPC i computing. With properji i (co2)
the two [PC techniques for each of the following scenarios: 02)

i, In a High-Performance Computing (HPC) cluster, where maultiple nodes collaborate on
complex simulations like weather forecasting or molecular modeling.

ii. Ina Relational Datab: S RDBM:!
concurrent access and modification of data.

¢) Explain the concepts of zombie processes and orphan processes in an Operating System. s
Discuss the potential implications of leaving these processes unmanaged. (co2)




