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1.-  (20 points) 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 one, five, six, seven frames? Remember that all the frames are initially empty, so your first unique pages will all cost one fault each.

FIFO


LRU
2.-   (30 points) Find the working set (WS) for each locality assuming that the WS is computed each 6 references for the following reference string:



1 3 8 5 9 3 4 3 4 1 3 4 5 6 7 5 6 5 7 8 7 8 7 8 7 9 1 2 5 4 

3.-  (20 points) On Virtual memory:

a) What is Virtual memory?

b) How is virtual memory implemented?

4.-  (20 points) If there is a miss in the TLB how many I/O operations are executed? Justify your answer.

5.-  (20 points) Consider a paging system with the page table stored in memory.

a. If a memory reference takes 200 nanoseconds, how long does a paged memory reference take?

b. If we add associative registers (TLB), and 75 percent of all page-table references are found in the associative registers. What is the effective memory reference time?(assume that finding a page-table entry in the associative memory takes zero time, if the entry is there.).

6.- (30 points) Consider the two-dimensional array A: 
int A[][] = new int[100][100];where A[0][0] is at location 200 in a paged memory system with pages of size 200. A small process that manipulates the matrix resides in page 0 (locations 0 to 199). Thus, every instruction fetch will be from page 0. For three page frames, how many page faults are generated by the following array-initialization loops, using LRU replacement and assuming that page frame 1 contains the process and the other two are initially empty? 
a. for (int j = 0; j < 100; j++)

for (int i = 0; i < 100; i++)

A[i][j] = 0;
b. for (int i = 0; i < 100; i++)

for (int j = 0; j < 100; j++)

A[i][j] = 0

7- (30 points)Assume we have a demand-paged memory. The page table is held in registers. It takes 8 milliseconds to service a page fault if an empty page is available or the replaced page is not modified, and 20 milliseconds if the replaced page is modified. Memory access time is 100 nanoseconds.

Assume that the page to be replaced is modified 70 percent of the time. What is the maximum acceptable page-fault rate for an effective access time of no more than 200 nanoseconds?
8- (30 points) Consider the following segment table:

Segment       Base            Length

0                   219               600

1                   2300              14

2                    90                100

3                   1327             580

4                   1952              96

What are the physical addresses for the following logical addresses?

a. 0,430

b. 1,10

c. 2,500

d. 3,400

e. 4,112
