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Optimal page replacement algorithm

Prob. How many page faults will occur with a reference string 0,1,7,2,3,2,7,1,0,3?There are
four frames which are initially empty.Use

1. OPTIMAL Page replacement algorithm

Sol.

OPTIMAL Page replacement algorithm:

Above table is an example of page frame, which is empty initially. And first page is O.

So 0 will get added here, but there will be a page fault.

What is a page fault?The page which is requested by the program is not present in the RAM,
that means there is a page fault.

0 was not present in the page frame so there was a page fault.
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The next page is 1 and there is space for two more pages.So 0 will remain there and 1 will
get added there.And again there will be a page fault.

0 1 7 2 3 2 7 1 0 3
0 0

1
F F

The next page is 7, which is not in the page frame, but there is place for one more page, so 0
and 1 will remain there and 7 will get added. And there will be a page fault.

0 1 7 2 3 2 7 1 0 3
0 0 0
1 1
7
F F F

The next page is 2, which is not in the page frame, but there is place for one more page, so
0, 1 and 7 will remain there and 2 will get added. And there will be a page fault.
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1 1

7

2

F F F

| have given red color when there is a page fault, and black color for rest of the pages, and

green color for page hits.
Now the page frame is full, and the next page is 3 which is not there in the page frame. So

we need to remove one page from the page frame, so we can add 3 there.

Now see in the table below,

—

o 1 7 2 3 2 =7 1 o0 3
o|lo|o| o
1 1] 1
7| 7
>
F F F F

In future pages 2 will come first, than 7 and than 1 and than 0.5o 0 will get removed because

it very far to enter in page frame, and 3 will get added there. And there will be a page fault

because 3 was not present in the page frame. And 1, 7, and 2 will remain there.
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o 1 7 2 3 2 7 1 0 3
o|lo|o| o] 3
1|11 |1
717 |7
2 | 2
F ¥ F F F

The next page is 2, which is already present in the page frame. This is known as page hit.

What is page hit ?The page which is requested by the program is already present in the

RAM/page frame is known as page hit.

0 1 2 3 2 7 1 0 3
0 0 0 3 3
1 1 1 1
7 7 7
2 2 2
F F F F H

0 1 2 3 2 7 1 0 3
0 0 0 3 3 3
1 1 1 1 1
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7 7 7 7 7
2 2 2 2
F F F F F H H

0 1 7 2 3 2 7 1 0 3
0 0 0 0 3 3 3 3
1 1 1 1 1 1 1
7 7 7 7 7 7
2 2 2 2 2
F F F F F H H H

The page frame is full, and the next page is 0 which is not there in the page frame. So we
need to remove one page from the page frame, so we can add 0 there.
Now see in the table below,
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E—
o 1 7 2 3 2 =7 1 o0
O | O | 0| O | 3| 3| 3| 3
i /1|1 |1 |1 |1 ]| 1
171717 1717
2 |1 2| 2 | 2| 2
F F F F F H H H

In future pages 3 will come first, and 1, 7 ,2 is not about to come. So we will use FIFO to
remove a page from pages 1, 7, 2. According to FIFO page 1 will get removed, and 0 will get

added there. And there will be a page fault because 0 was not present in the page frame. And
7, and 2 will remain there.

E—
o 1 7 2 3 =2 =7 1 o0
|0 |0 O )| 3 3 3 3 3
1 1 1 1 1 1 1 O
7 7 7 7 7 7 7
2 2 2 2 2 2
F F F F F H H H F

The next page is 3, which is already present in the page frame. This is known as page hit.
Now see in the table below,
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1 1 1 1 1 1 1 0 0

7 7 7 7 7 7 7 7

2 2 2 2 2 2 2

F F F F F H H H F H

Total page faults = 06.

Total page hits = 04
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Explain concept of a process with its components ?

Explain the following in brief Contiguous and Linked list allocation for implementing file
system?

Explain various Disk scheduling algorithms with Illustrations ?

Define process and thread. What is PCB ? Explain its various entries with their
usefulness ?

Discuss advantages and disadvantages of the Buffer cache ?

Explain different types of OS with examples of each ?

What is an Operating System? Write down its desirable characteristics ?

Define a deadlock ? Write down the conditions responsible for deadlock? How can we
recover from deadlock ?

What are the various services provided by Operating system ?

What do you mean by PCB? Where is it used? What are its contents? Explain.

What is Binary and Counting semaphores ?

What is File? What are the different File attribute and operations?

What are System call? Explain briefly about various types of system call provided by
an Operating System?

Describe necessary conditions for deadlocks situation to arise.

What are points to be consider in file system design? Explain linked list allocation in
detail?

Write a Semaphore solution for dining Philosopher’s problem?

Consider the following page reference string:1,2,3,4,5,3,4,1,2,7,8,7,8,9,7,8,9,5,4,5.
How many page faults would occur for the following replacement algorithm, assuming
four frames:a) FIFOb) LRU

Explain CPU schedulers in operating system?

Write the different state of a process with the help of Process state deagram?

What is Mutex in operating system?
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81. Explain Network operating system?
82. What do you mean by paging in operating system ?
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