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INSTRUCTIONS 

1. Question One is compulsory 
2. Answer any other two questions 

 
 
Question One 
 
a) Explain the following concepts as used in processes/ concurrent programs.  (8 Marks) 

i) Deadlock 
ii) Starvation 
iii) Race condition 
iv) page faults  

b) There are several conditions that might necessitate for the termination of a certain process. 
List any four reasons why a process might terminate.     (4 Marks 

 
c) In process management a Process Control Block (PCB) is very important. List at least six 

contents of a process control block.       (6 Marks) 
 
d) Explain the role of operating system in file management    (4 Marks) 
 
e) In your own words, describe any four goals of operating systems.   (4 Marks) 
 
f) Outline the four conditions that need to be present for a deadlock to occur.  (4 Marks) 
 
Question Two 
 
a) Computers in most cases employ the concept of virtual memory. Whenever a page fault 

occurs and all the page frames in primary memory have been loaded with a page from virtual 
memory, the memory manager must decide which page to swap out of primary memory in 
order to load the requested page. Various different algorithms known as replacement polices 
are employed to determine the best page to replace. Discuss any three of these replacement 
policies.           (9 Marks) 

 
b) Describe at least three file operations.       (3 Marks) 
 
c) Describe the four generations of computing and how operating systems developed as a result. 

(8 Marks) 
Question Three 
 



a) Three strategies for process scheduling are first come first serve, Round Robin and shortest 
process next. Explain these policies.       (8 Marks) 

 
b) Every secured computer system must require all users to be authenticated at login time.  

Describe three ways in which these can be done.     (6 Marks) 
 
c) Discuss the role of the following schedulers in process control. 

i) Short-term scheduler         (2 Marks) 
ii) Mid-term scheduler         (2 Marks) 
iii) Long-term scheduler         (2 Marks) 

 
Question Four 
a) Consider a swapping system in which memory consists of the following hole sizes in 

memory order: 10 KB, 4 KB, 20 KB, 18 KB, 9 KB, 12 KB and 15 KB.  Which hole is taken 
for successive segment requests of; 

12 KB 
10 KB 
9 KB 
For first fit, best fit, worst fit and next fit.     (8 Marks) 
 

b) Briefly describe four strategies used to deal with deadlocks.   (6 Marks) 
 

c) Briefly discuss three file structures.      (6 Marks) 
 
Question Five 
 
a) Draw and discuss the various process transformation states, articulate the various transitions. 

           (8 Marks) 
 

b) The Round Robin (RR) CPU scheduling policy preempts an executing process via a system 
parameter called time quantum. Consider the following processes for a certain system: 

 
Process   CPU Burst   Arrival Time 
P1    135    0 
P2    102    145 
P3    56    200 
P4    148    300 
P5    125    400 

 
i) Construction a Gantt chart for FCFS scheduling algorithm and calculate the Average 

Waiting Time (AWT) and Average Turnaround Time (ATT).  (4 Marks) 
ii) For the same set of jobs, work out the AWT and ATT if Shortest Remaining Time Next 

(SRTN) algorithm is used instead.       (4 Marks) 
iii) If a time slice of 5 units is used, work out AWT and ATT values for Round Robin 

Scheduling.          (4 Marks) 


