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Overview of P6 Address Translation"
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P6 2-level Page Table Structure"
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P6 Page Directory Entry (PDE)"

Page table physical base addr" Avail" G" PS" A" CD" WT" U/S"R/W"P=1"

Page table physical base address: 20 most significant bits of physical 
page table address (forces page tables to be 4KB aligned)"

Avail: These bits available for system programmers"
G: global page (donʼt evict from TLB on task switch)"
PS: page size 4K (0) or 4M (1)"
A: accessed (set by MMU on reads and writes, cleared by software) "
CD: cache disabled (1) or enabled (0)"
WT: write-through or write-back cache policy for this page table"
U/S: user or supervisor mode access"
R/W: read-only or read-write access"
P: page table is present in memory (1) or not (0)"

31" 12"11" 9" 8" 7" 6" 5" 4" 3" 2" 1" 0"

Available for OS (page table location in secondary storage)" P=0"
31" 0"1"
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P6 Page Table Entry (PTE)"

Page physical base address " Avail" G" 0" D" A" CD" WT" U/S"R/W"P=1"

Page base address: 20 most significant bits of physical page 
address (forces pages to be 4 KB aligned)"

Avail: available for system programmers"
G: global page (donʼt evict from TLB on task switch)"
D: dirty (set by MMU on writes)"
A: accessed (set by MMU on reads and writes) "
CD: cache disabled or enabled"
WT: write-through or write-back cache policy for this page"
U/S: user/supervisor"
R/W: read/write"
P: page is present in physical memory (1) or not (0)"

31" 12"11" 9" 8" 7" 6" 5" 4" 3" 2" 1" 0"

Available for OS (page location in secondary storage)" P=0"
31" 0"1"
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How P6 Page Tables Map Virtual 
Addresses to Physical Ones"
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Representation of Virtual Address 
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Page Directory"

PT 3"

P=1, M=1!
P=1, M=1!
P=0, M=0!
P=0, M=1!
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•!•!•!•!
P=1, M=1!
P=0, M=0!
P=1, M=1!
P=0, M=1!
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•!•!•!•!
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P6 TLB Translation"
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P6 TLB"
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Translating with the P6 TLB"

CPU"

VPN" VPO"
20" 12"

TLBT" TLBI"
4"16"

virtual address"

PDE" PTE"
..."

TLB!
miss!

TLB!
hit!

page table translation"

PPN" PPO"
20" 12"

physical 
address"

1" 2"

3"

4"



– 15 –!

P6 page table 
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Translating with the P6 Page Tables  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Translating with the P6 Page Tables  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Translating with the P6 Page Tables  
(case 1/0, cont)"
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Translating with the P6 Page Tables  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Translating with the P6 Page Tables  
(case 0/0)"
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Translating with the P6 Page Tables  
(case 0/0, cont)"
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P6 L1 Cache Access"
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L1 Cache Access"
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Speeding Up L1 Access"
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vm_next"

vm_next"

Linux Organizes VM as Collection of 
“Areas” "
task_struct"
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  vm_flags"
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vm_flags"

vm_flags"

vm_flags"
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Linux Page Fault Handling "
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Memory Mapping"
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User-Level Memory Mapping"
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mmap() Example: Fast File Copy"
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Exec() Revisited"
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Fork() Revisited"
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Memory System Summary"


