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INSTRUCTIONS: Answer question one and any other two questions  
      
   
QUESTION ONE (30 MARKS) 

a)  

(i) What is a process?         (1 Mark) 

(ii) What are attributes of a process?       (2 Marks) 

(iii)  What is the function of the ready queue?      (2 Marks) 

(iv)  Explain what a device driver is        (2 Marks) 

(v) Explain what clock is and give three of its functions.     (4 Marks) 

b) What are the primary differences between Network Operating System and Distributed  Operating 

System?           (2 Marks) 

c) Describe the two general roles of an operating system and elaborate why these roles are 

important.           (4 Marks) 

d)  

(i) Using a simple system call as an example (e.g. getpid, or uptime), describe what is generally 

involved in providing the result, from the point of calling the function in the C library to the 

point where that function returns.       (3 Marks) 
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(ii) Describe the three state process model.      (2 Marks) 

(iii) Multi-programming (or multi-tasking) enables more than a single process to apparently 

execute simultaneously.  How is this achieved on a uniprocessor?      (2 Marks) 

(iv) What is the relationship between threads and processes?    (2 Marks) 

e) Describe a sequence of step that occur when a timer interrupt occurs that eventually results in a 

context switch to another application.       (3 Marks) 

          

QUESTION TWO (20 MARKS) 

a)  

(i) Interrupt disabling and enabling is a common approach to implementing mutual exclusion. 

What are its disadvantages?        (2 Marks) 

(ii) A semaphore is a blocking synchronization primitive.  Describe how they work. (4 Marks) 

(iii)  What is deadlock? What is starvation? How do they differ from each other? (6 Marks) 

b)  

(i) What are the four conditions required for deadlock to occur?    (4 Marks) 

(ii) Describe four general strategies for dealing with deadlocks.    (4 Marks) 

(iii)  Assuming the operating system detects the system is deadlocked, what can the operating 

system do to recover from deadlock?       (4 Marks) 

QUESTION THREE (20 MARKS) 

a) Give an example of a scenario that might benefit from a file system supporting an append-only 

access write.          (2 Marks) 

b)            

(i) Give a scenario where choosing a larger filesystem block size might be a benefit. 

(ii) Give an example where it might be a hindrance.     (3 Marks) 

(iii)   Give an example where contiguous allocation of file blocks on disks can be used in practice.

            (2 Marks)  

c)  

(i) What file access pattern is particularly suited to chained file allocation on disk? (2 Marks) 

(ii) What file allocation strategy is most appropriate for random access files?  (2 Marks) 

d) The file system buffer cache does both buffering and caching 
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(i) Describe why buffering is needed.      (2 Marks) 

(ii) Describe how buffering can improve performance (potentially to the detriment of file 

system robustness)         (2 Marks) 

(iii) Describe how the caching component of the buffer cache improves performance. 

           (2 Marks) 

QUESTION FOUR (20 MARKS) 

a)  

(i) List and describe the four memory allocation algorithms covered in lectures. (8 Marks) 

(ii) Which two of the four are more commonly used in practice?   (2 Marks) 

b)  

(i) What is the difference between preemptive scheduling and non-preemptive scheduling? 

           (6 Marks) 

(ii) What is the issue with preemptive?       (4 Marks) 

 

QUESTION FIVE (20 MARKS) 

a)  

(i) Describe round robin scheduling.       (4 Marks) 

(ii) What is the parameter associated with the scheduler?    (2 Marks) 

(iii) What is the issue in choosing the parameter?      (2 Marks)

  

b) In a real-time system with a periodic task set, how are priorities assigned to each of the periodic 

tasks           (3 Marks) 

c) What is the maximum file size supported by a file system with 16 direct blocks, single, double 

and triple indirection?  The block size is 512 bytes.  Disk block numbers can be stored in 4 bytes.

            (9 Marks) 

 

 

 

 


