





Virtual Memory That is Larger Than Physical Memory
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ransfer of a Paged Memory to Contiguous Disk Space
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Steps in Handling a Page Fault
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Memory Mapped Files
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Need For Page Replacement
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Page Replacement

frame\ ;Z valid—invalid bit ’
swap out
Change victim
o |i to invalid @ page
f v o
@ f| victim
reset page
page table table for @
.
new page swap .
desired |:|
page in
physical
memory
Operating System Concepts 10.20 Silberschatz, Galvin and Gagne 02002 ‘

20



21



Graph of Page Faults Versus The Number of Frames
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FIFO Page Replacement
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xFIFO lllustrating Belady’s Anamoly
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x Optimal Page Replacement
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Use Of A Stack to Record The Most Recent Page References
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&ond-Chance (clock) Page-Replacement Algorithm
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Thrashing

CPU utilization

| thrashing

degree of multiprogramming

Locality model
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® Why does paging work?

~ Process migrates from one locality to another.
- Localities may overlap.

B Why does thrashing occur?
S size of locality > total memory size
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page reference table
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Page-Fault Frequency Scheme

page-fault rate

increase number
of frames
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B Establish “acceptable” page-fault rate.
- If actual rate too low, process loses frame.

Operating System Concepts

If actual rate too high, process gains frame.
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eason Why Frames Used For I/O Must Be In Memory
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Windows NT

B Uses demand paging with clustering. Clustering brings
in pages surrounding the faulting page.

B Processes are assigned working set minimum and
working set maximum.

B Working set minimum is the minimum number of pages
the process is guaranteed to have in memory.

B A process may be assigned up to as many pages as its
working set maximum.

B When the amount of free memory in the system falls

below a threshold, automatic working set trimming is
performed to restore the amount of free memory.

m Working set trimming removes pages from processes that
have pages in excess of their working set minimum.
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Solar Page Scanner
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