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LECTURE 17

PAGE REPLACEMENT ALGORITHMS



Page Replacement
 What if there is no free frame?

 PAGE REPLACEMENT APPROACH:

If no frame is free, we find one that is not currently being

used and free it. We can free a frame by writing its

contents to swap space and changing the page table to

indicate that this page is no longer in memory.



Basic Page Replacement



Page Replacement



FIFO Algorithm



Page Replacement(FIFO)Algorithms

 Goal:
Want lowest page-fault rate

Evaluate algorithm by running it on a particular string of memory
references (reference string) and computing the number of page
faults on that string

 In all our examples, the reference string is

1, 2, 3, 4, 1, 2, 5, 1, 2, 3, 4, 5



FIFO
 When a page must be replaced, the oldest page is chosen

 In all our examples, the reference string is 
1, 2, 3, 4, 1, 2, 5, 1, 2, 3, 4, 5

 3 frame  (9 page faults)
 4 frame  (10 page faults)

 Notice that the number of faults for 4 frames is greater than 
the umber of faults for 3 frames!! This unexpected result is 
known as Belady’s anomaly



Optimal Page-Replacement Algorithm

 Replace page that will not be used for longest period of
time

 This is a design to guarantee the lowest page-fault rate
for a fixed number of frames



Optimal Page-Replacement Algorithm



Optimal Page-Replacement Algorithm



Optimal Page-Replacement Algorithm

 Unfortunately, the optimal page-replacement is
difficult to implement, because it requires future
knowledge of the reference string


