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AA-64 architecture
paging
page size and used paging structures
PML2E CR3
CRO0.PG |CR4.PAE |CR4.PSE pg  |Page size| points PML4 PML3 PML2 PML1
to
512 512 512 512
1 1 X 0 4KB PML4 | PML4Es | PML3Es | PML2Es | PML1Es
(64bit) (64bit) (64bit) (64bit)
512 512 512 512
1 1 X 1 2MB PML4 | PML4Es | PML3Es | PML2Es | PML1Es
(64bit) (64bit) (64bit) (64bit)
note |The number of table levels depends on the number of implemented virtual address bits.
The first implementation supports four levels, to handle 9+9+9+9+12 = 48 virtual address bits.
Five or six levels would be required for up to 57 or 64 virtual address bits, respectively.
virtual address translation
P 6 515 414 313 312 212 111 0
S 3 716 817 918 019 110 211
4 .
K must be canonical PML4E# | PML3E# | PML2E# | PML1E# offset
B (ie. sign-extended)
2 must be canonical
M TP PML4E # PML3E # PML2E # offset
B (ie. sign-extended)
2-level 4KB/4MB paging structures
st31z2121212121212 2122111111111
entty [1lolols|7|e]s]alz]|2]1|o]ols]7|e]5]alz]2)1 o7 [°1°[*]3]?%|"|°
4KB PIPJU|W
PDE page table base AVL |GIO|D|A|CIW]| /]! |P
DIT|S|R
AMB page base reserved P PIPJUIW
PDE : Al AVL |G|1|DJA|C|W|/|/]|P
page base (low) p.b. (high) #! | p. b. (high) | T DIT|S|R
AKB P PIP|U|W
PTE page base AVL |GIA|D|A|ICIW] /| !/ |P
T DIT|S|R
note description
#1 | The number of actually implemented bits depends on the number of physical address bits.
The remaining bits are reserved if less than 41 physical address bits are implemented.
3-level 4KB/2MB paging structures
616|6|6]|5]|5]|5]|5]|5]|5|5|5]|5|5|44|4]44]|4]|4]4]14]14|3]|3]|3]|3]|3]|3]3]3
entry32109876543210987654321098765432
st312121212121212 2122111111111
1lolols|7lelslalz]2|1]olols]7|e]slal3|2]1]of®|B]"|C]|°*]3[?]"|°
page
reserved page directory base directory
PDPTE base
| elel |
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The remaining bits are reserved if less than 52 physical address bits are implemented.

page directory base ‘ AVL ‘ res. ‘g V.I\./ res.
N page
X reserved page table base #1 table
4KB base
PDE PIP|U|wW
page table base AVL |G]|O A|CIW]| /| !/
DIT|S|R
N #1 page
> reserved page base base
2MB
PDE P PIP|U|wW
page base reserved Al AVL |G]|1 A|lCIW]| /| !/
T DIT|S|R
N d #1 page
> reserve page base base
4KB
PTE P PIP|U|wW
page base AVL |GlA A|CIW]| /| !/
T DIT|S|R
note description
#1 | The number of actually implemented bits depends on the number of physical address bits.
The remaining bits are reserved if less than 52 physical address bits are implemented.
4-level 4KB/2MB paging structures
616]16|6]|5]|5|5]|5]|5|5]|5|5|5]|5(|4]|414]|4]4]14]|4]|4]14]|4]3 313|3]3]3
entr3210987654321098765432109 7161514]|3
y
3221212121212 2122111111111
1lolols|7lelsla]z]|2]1]olols|7|e]s|a]3]2]1]ol|8[7|C°*]3|?]
N #1 PML3
X AVL PML3 base base
PML4E
PIP|U|W
PML3 base AVL res. A|CIW]| /| !/
DIT|S|R
N #1 PML2
X AVL PML2 base base
PML3E
PIP|U|W
PML2 base AVL res. A|CIW]| /| !/
DIT|S|R
)l\i AVL PML1 base #1 Z’;"S'j;
4KB
PML2E PIP|U|W
PML1 base AVL |G]O AlCIWL /]|
DIT|S|R
N AVL #1 page
X page base base
2MB
PML2E P PIP|U|W
page base reserved Al AVL |G]|1 A|CIW]| /| !/
T DIT|S|R
N AVL #1 page
X page base base
4KB
PML1E P PlPJulw
page base AVL |GlA A|CIW] /]|
T DIT|S|R
note description
#1 | The number of actually implemented bits depends on the number of physical address bits.
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#PF exception error code

11111111111
5432109876543210
| |IRJU|W
reserved [1S]1/]|/]|P
D|IV|IS|R
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