Advance Operating System

Mid Term Examination
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Maximum Points: 100



Time Allowed:  90 Min


(Note: Your answers must be supported with the diagrams where it is required).
Question 1:












(15)

 Consider a system of n processes {P0, P1, P2, ….., Pn-1}. Each process has a segment of code, called critical section, in which the process may be changing common variables, updating a table, writing a file and so on. The important feature of the system is that when one process is in the critical section, no other process is to be allowed to execute in its critical section. Considering this fact answer the following questions
i. What is race condition?

ii. Many systems provide hardware support for critical section code like disabling of interrupts etc. Discuss why interrupts are not appropriate for implementing synchronization primitives in multiprocessor systems? What alternative measures can be taken for modern machines?
iii. Give an argument that why one should prefer the monitors over the semaphores synchronization tool?

Question 2: 
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 Program must be brought (from disk)  into memory and placed within a process for it to be run, Main memory and registers are only storage CPU can access directly this scenario to answer the questions given below

i. Differentiate between early binding and late binding.
ii. Elaborate the role of base and limit register in memory management
iii. What sort of relationship exists in dynamic linking and shared libraries?

Question 3: 
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 There are two main memory allocation schemes one is referred as contagious allocation while the other is opposite to it i.e. non-contagious allocation. This punch line may be kept in mind while answering the following questions  
i. In paging every data/instruction access requires two memory accesses.  One for the page table and one for the data/instruction. How we can resolve this problem? 
ii. Elaborate the role of segment table base register and segment table length register
Question 4: 
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 In simple paging and segmentation all pages and/or segments must be loaded into main memory. It limits the number of active processes, external fragmentation still possible, swapping is a time consuming process solution to all these problems is virtual memory. Please answer the following queries
i. Elaborate the concept of page fault, also describe the steps involved in the handling of page fault with the help of diagram
ii. Elaborate the second chance algorithm
Question 5: 
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 Consider the following page reference string:

1, 2, 3, 4, 2, 1, 5, 6, 2, 1, 2, 3, 7, 6, 3, 2, 1, 2, 3, 6.
How many page faults would occur for the following replacement algorithms, assuming three and five frames?

Remember all frames are initially empty, so your first unique pages will all cost one fault each.

• LRU replacement

• FIFO replacement

• Optimal replacement
To be successful, you have to overcome the fear of failure.
Dedication... Motivation... and Practice... will make you better at anything you take on.
