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INSTRUCTIONS: Answer question one and any other two questions 

QUESTION ONE (30 MARKS) 

a. State four goals /objectives of Input Output Device management [4 marks] 
b. Define the following terms as used in operating system (4 Marks) 

i. Page fault  
ii.  Interrupt 

c. Differentiate between the following terms (4 Marks) 
i. Deadlock and Live lock 

ii.  Cache memory and virtual memory 
d. Differentiate between pre-emptible and non-preempt able resources and state an example in each case [4 

Marks] 
e. File systems manage the storage and retrieval of information from disks by use of files, making this 

information persistent. Explain three essential requirements for long storage. (6 Marks) 
f. Briefly explain how the base and limit registers are used to solve the relocation and protection problems 

(4 Marks) 
g. With the aid of a well labelled diagram explain the relationship between user, Operating system, 

Hardware and application software (4 Marks) 

 

QUESTION TWO (20 MARKS) 

a. Ann’s laptop has the following specifications: Duo core, 1.5GHZ intel processor, 64-bit processor, 8GB 

RAM and 1TB Hard disk. Explain the significance of each specification ( 5 Marks) 

b. Discuss three ways of enforcing mutual exclusion in an operating system (6 Marks) 

c. Using a well labelled diagram, describe the layers of layered operating system architecture. 

(5 marks) 

d. Suppose we have a system with four processes and ten resources of the same type (e.g. Magnetic tape).  

The four processes have declared maximum simultaneous resource requirement and current allocation as 

given in the following table 

Process Maximum need Current allocation 
P1 6 3 
P2 5 1 
P3 10 2 
P4 4 2 

Notice that the maximum needs is 6+5+10+4=25 of the processes which cannot be met all at once. 

Does there exist a sequence of allocation to each process (up to their maximum needs) which will allow the 
processes to finish? Show all your working [4 Marks] 

 

QUESTION THREE (20 MARKS) 



a. A variable partition memory system has at some point in the time the following hole sizes in the given 

order. 300Kb 260Kb 255Kb 420Kb 350Kb 560Kb. A new process is to be loaded of size 250Kb. 

Identify the hole size which would be filled using best fit, worst fit and first fit. [6 Marks] 

b. Explain the role of spooling in improving the throughput of the CPU. (3 Marks) 

c. Briefly describe three file access methods (6 Marks) 
d. In a system that is employing multiprogramming, using swapping, a user was unable to run a certain 

application. Each time he tried to open it, the system gave the following error message: “there is 
insufficient memory to run the requested application. Please terminate some to the current processes then 
retry”. 

i. With respect to the memory allocation strategies in swapping, briefly explain why this 
message was occurring. (3 Marks) 

ii.  Explain why a similar message will not occur if the system was using virtual memory. (2 
Marks) 

QUESTION FOUR (20 MARKS) 

a. After a process has been created, it starts running and does whatever its job is. However nothing lasts 
forever, not even processes. Sooner or later the new process will terminate. State 4 conditions that will 
warrant process termination (4 Marks) 

b. Explain how the duration of a time slice affects the overall working of the system (4 Marks) 
c. Discuss three ways of structuring files in operating system (6 Marks) 

d. The Operating system uses a number of performance criteria when implementing CPU scheduling 

algorithms. Explain how turnaround time, fairness and throughput are handled in First Come First Served 

scheduling algorithm (6 Marks) 

QUESTION FIVE (20 MARKS) 

a. Using a practical example of operating system processes, explain cascade termination (3 Marks) 
b. Race condition is an undesirable phenomenon in computing. You are required to : 

i. Define the  term race condition (2 Marks) 

ii.  Explain how race conditions can be avoided in the dinning philosophers problem (4 

Marks) 

c.  Explain the importance of cache memory, citing problems they can solve and problems they can cause.  

(4 Marks) 

d. Suppose there are two copies of resource A, 3 copies of resource B and 3 copies of resource C. Suppose 

further that process 1 holds one unit of resources B and C and is waiting for a unit of A; that process 2 is 

holding a unit of A and waiting on a unit of B; and the process 3 is holding one unit of A, two units of 

B, and one unit of C. You are required to: 

i. Draw the resource allocation graph. (5 Marks) 

ii.  Is the system in a deadlock state, if so identify the processes and resources involved in 

the deadlock (2 Marks) 

 


