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                Please show all steps of your solutions. 
Question 1 Dynamic partitioning 

A dynamic partitioning scheme is being used, and the following is the memory configuration at a given point of time: (A - allocated, F - free) 
A 20M, F 20M, A 40M, F 60M, A 20M, F 10M, A 60M, F 40M, A 20M, F 30M, A 40M, F 40M 
The next three memory requests are for 40M, 20M and 10M. Indicate the starting address for each of the three blocks using the following placement algorithms: 

a. First-fit 

b. Best-fit 

c. Next-fit. Assume the most recently added block is at the beginning of the memory. 

d. Worst-fit  

Question 2 Paging and segmentation 

a. Consider a simple paging system with the following parameters: 2 to the power 32 bytes of physical memory; page size of 2 to the power of 10 bytes; 2 to the power of 16 pages of logical address space. 
1. How many bits are in a logical address? 
2. How many bytes in a frame? 
3. How many bits in the physical address specify the frame? 
4. How many entries in the page table? 
5. How many bits in each page table entry? Assume each page table entry includes a valid /invalid bit. 

b. Consider a simple segmentation system that has the following segment table: 

	Starting address
	Length (bytes)

	660
	248 

	1752
	422 

	222
	198 

	996
	604 


For each of the following logical address, determine the physical addresses of indicate if a segmentation fault occurs: 

1. 0, 198 

2. 2, 156 

3. 1, 530 

4. 3, 444 

5. 0, 222 

Question 3 A computer system has a page size of 1,024 bytes and maintains the page table for each process in main memory. The overhead required for doing a lookup in the page table is 500 ns. To reduce this overhead, the computer has a TLB that caches 32 virtual pages to physical frame mappings. A TLB lookup requires 100ns. 

1. What TLB hit-rate is required to ensure an average virtual address translation time of 200ns?
2. How many frames are there in the RAM? 
3. Ignoring  page table overhead and OS needs, how many pages can a process have (max) to be runnable in contiguous memory allocation mode?
4. How many bits are minimally needed for frame numbers of this computer page map tables (PMTs)? 
5. Given  a  2GB Process what is the size of the Page Map Table (PMT) in bytes and pages if the PMT is flat (one level, assume)?
6. How many PMT levels are needed for the Job of size 16GB? 
Question 4:  Consider the following page reference string: 7, 0, 1, 2, 0, 3, 0, 4, 2, 3, 0, 3, 2, with 4 page frame. 
Find number of page faults.
Using the LRU, and Optimal page replacement algorithms with 3 frames, show the page load order and number of page faults that would occur.

Apply FIFO to the sequence :  3, 2, 1, 0, 3, 2, 4, 3, 2, 1, 0, 4 for 3 frames and 4 frames. 
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