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l(a) Define the Operating System and explain its roles in the computer system. (6mks) 
(b) Briefly describe the history/evolution of Operating System. (5mks) 
(c) Enumerate the objectives and design goals of the Operating System. (4mks) 

2(a) Explain the various types of CPU scheduler. (4.5mks) 
(b) Explain the four major tasks performed by the operating system. (6mks) 
(c) Explain the two (2) major operations that can be carried out on processes, along 
with four examples in each case. (4.5mks) 

3(a) Explain the following Operating System Design Structures: 
(i) Modules Approach (ii) Layered Approach (iii)Micro-kernel Approach 

(6mks) 
(b) Write short notes on the followings: 
(i) Mainframe OS (ii) Multiprocessor OS (iii) Smart card OS (iv) Server OS 

(6mks) 
(c) Enumerate the criteria for CPU scheduling (3mks) 

4(a) Explain the following scheduling Algorithm (i) Round Robbin (ii) Priority 
Scheduling (iii) Shortest Remaining Time (iv) Shortest Job First (v) FCFS (5mks) 
4(b) Categorize the scheduling algorithms in question 4(a) above into (a) Preemptive 
(b) Non preemptive. (2mks) 
4(c) Consider the set of processes below that arrive in the order listed and with the 
CPU burst time in milliseconds. 

Process Arrival Time Burst Time 
Pl 2 I 
P2 I 5 
P3 
~ 

4 I 
P4 0 6 
P5 5 3 

Find the Average Waiting Time (A WT) and Average Turnaround Time (ATAT) 
using SRT and FCFS scheduling algorithm. (8mks) 

5 (a) Define Deadlock and explain the conditions required for it to occur. (4mks) 
(b) Explain the various methods used for handling deadlock situations in operating 
system.. (5mks) 
(c) Differentiate between the following pairs: 
(i) Cooperative process and Independent Process (ii) Shared Memory and Message 
Passing (iii) Job Queue and Ready Queue (6mks) 



6(a) Consider the following set of processes that arrive at time in order listed below 
with the length of the CPU burst given in milliseconds: 

Process Arrival Time Burst Time 
Pl 2 6 
P2 5 4 
~ l 8 
P4 0 5 
PS 4 4 

(i) Draw a Gantt chart to represent these set of processes using SJF 
(ii) Calculate the Average Waiting time and Average Turnaround time for the 

above mentioned algorithms in question 6a(i) above. (Smks) 
(b) Consider the following set of processes, with the length of the CPU burst 
given in milliseconds, we assume that a lower value means higher Priority. 

Process Arrival Time Burst Time Priority 

» o • s Q 
Pl 1 6 3 
P2 3 5 2 
P3 5 4 0 

(i) Find the Average Waiting Time and Average Turnaround Time using 
Non-preemptive priority scheduling. (5mks) 

(c) If we use a time quantum of 4 milliseconds, calculate average waiting time and 
average turnaround time for these set of processes using Round Robbin algorithm in 
question 6(b) above.(Note: Round Robbin does not use Priority). (Smks) 


