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(Answer any Three questions)





                
  3x10=30

1. a) Explain Hardware address protection with base and limit registers.


 

4

b) Why Address Binding is needed? Explain different type of address binding scheme.

      
6

2. a) Explain the difference between internal and external fragmentation. How they can be reduced? 

4

b)  Explain the following allocation algorithms with example:




      
6



i) First-fit   

ii) Best-fit   

iii) Worst-fit.


                  
 

3.  a) Why TLB is needed? Describe the Paging hardware with TLB with a suitable diagram.
      

 8

b) Consider a paging system with the page table in memory. If a memory reference takes 200ns, and 75 percent of all page-table references are found in the TLBs, what is the effective memory reference time? (Assume TLB access 50ns).






     





 2

4. a) What do you mean by Demand Paging? Explain the basic concepts of demand paging?


 4

b) 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, four frames? Remember that all frames are initially empty, so your first unique pages will all cast one fault each.



a. LRU replacement  

c. Optimal replacement



              
  6
5. When do page fault occurs? Describe the steps taken by the operating system with a suitable diagram when a page fault occurs.
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1. a) What do you mean by logical and physical address? Define logical and physical address space. When they are same and when they differ?








 

     4

b) What do you mean by Swapping? Explain Paging concept with suitable paging hardware diagram.
  
     6

2. a) How sharing is done with paging concept?






    
     2

   b) Consider a logical-address space of eight pages of 1024 words each, mapped onto a physical memory of 32 frames   6

i. How many bits are in the logical address?

ii. How many bits are in the physical address?

c) Why segmentation and paging are sometimes combined into one scheme?


       
      2

3. a) Assume you have a page reference string for a process with m frames (initially all empty). The page reference string has length p with n distinct page numbers occurring in it. For any page-replacement algorithms,

i. What is a lower boundary on the number of page faults?

ii. What is an upper bound on the number of page faults?



        
     

      5


      b) Explain segmentation with a suitable segmentation hardware diagram.


   

      5
4.  a) What is the cause of thrashing? How does the system detect thrashing? Once it detect thrashing, what can the system do to eliminate this problem?






      


       5

 b) Explain Second-Chance page replacement algorithm.





     
       5

5. a) When page replacement is needed? Explain the basic page replacement technique?

     

       5


 b) What do you mean by Belady’s anomaly? Explain it.





    
       5
6.  a) Derive the formula for Effective Access time (E.A.) for a memory hardware with TLB considering  Swap in Swap out time. Use conventional symbols.

b) 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 frames? Remember that all frames are initially empty, so your first unique pages will all cast one fault each.



a. FIFO replacement  

c. Optimal replacement



                     6
