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Atminties valdymas 64 bity rezime

Besser als viel Speicher ist noch mehr Speicher...
(Geriau negu daug atminties yra dar daugiau atminties...)

Vokiskas anekdotas
@ Puslapiavimas (paging)

@ Segmentavimas (segmentation)
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Atminties valdymas 64 bity rezime

x86, 86_64 CPU

64-Bit Mode Compatibility Mode
63 0 15 0 31 0
Virtual (Linear) Address I | Selector Il Effective Address I
63 323 0
| 0 Virtual Address I
Paging Paging
51 0 51 0
| Physical Address I | Physical Address I

(AMD 2017)
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Virtuali Atmintis. Segmentai
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Virtuali Atmintis. Segmentai
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Virtuali atmintis. Puslapiavimas

Physical Address
Virtual Address Space

— ] | e
Table 1 Table 2 Table 3

Page Translation Tables
Physical Page

4| Page Table Base Address I

(AMD 2012)
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Virtuali atmintis. Puslapiavimas

Physical Address
Virtual Address Space

Physical Address
— ] | e
Table 1 Table 2 Table 3

Page Translation Tables
Physical Page

4| Page Table Base Address I

Translation-Lookaside Buffer (TLB) < page-translation cache
(AMD 2012)
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Virtuali atmintis. Puslapiavimas

Physical Address
Virtual Address Space

‘ Physical page

Physical page

— ] | e
Table 1 Table 2 Table 3

Page Translation Tables
Physical Page Physical page

4| Page Table Base Address I

Physical page

Translation-Lookaside Buffer (TLB) < page-translation cache
(AMD 2012)
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Virtuali atmintis. Puslapiavimas

Physical Address
Virtual Address Space

‘ Physical page

Physical page

— ] | e
Table 1 Table 2 Table 3

Page Translation Tables
Physical Page Physical page

4| Page Table Base Address I

Physical page

Translation-Lookaside Buffer (TLB) < page-translation cache
(AMD 2012)
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Virtuali atmintis. Skirtingi puslapiy dydziai

Virtual Address

63 48 47 3938 30 29 2120 12 11 0
Page-M
) L a?i O:fp ; Page-Directory- | Page-Directory Page-Table Physical-
Sign Extend evel-a Ofiset | pointer Offset Offset Offset Page Offset
(PML4)
9 9 9 9 12
Page-
Page-Map Directory- Page- 4 Kbyte
Level-4 Pointer Directory Page Physical
Table Table Table Table Page
PTE 2
52
" PDPE
52 "
P4 5 - s
—| PDE

*This is an architectural limit. A given processor
51 12 implementation may support fewer bits.
Page-Map Level-4
Base Address ‘ ' CR3

Figure 5-17. 4-Kbyte Page Translation—Long Mode

(AMD 2012)
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Virtuali atmintis. Skirtingi puslapiy dydziai

Virtual Address

63 48 47 3938 30 29 2120 0
Page-M:
X age-Map Page-Directory- | Page-Directory
Sign Extend Level-4 Table Offset | b 1o ffeet Offset Page Offset
(PML4)
9 9 9 21
Page-
Page-Map Directory- Page- 2 Mbyte
Level-4 Pointer Directory Physical
Table Table Table Page
52
* PDPE
52
Physical
PML4E 52t Ad::jress
—| PDE

*This is an architectural limit. A given proce:

51 12 implementation may support fewer bits.
Page-Map Level-4 '
Base Address CR3
——

Figure 5-22. 2-Mbyte Page Translation—Long Mode

(AMD 2012)
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Virtuali atmintis. Skirtingi puslapiy dydziai

Virtual Address

63 48 47 3938 30 29 0
Page-Map "
Page-Directory-
Sign Extend  |Level-4 Table Offse{ ' 5o -1 02 oY Page Offset
(PML4)
9 9 30
Page-
Page-Map Directory- 1 Gbyte
Level-4 Pointer Physical
Table Table Page
52*
* PDPE
52 -
Physical
PML4E Address
*This is an architectural limit. A given proce
51 12 implementation may support fewer bits.
‘ | Page-Map Level-4 Base Address ‘ I CR3

Figure 5-26. 1-Gbyte Page Translation—Long Mode

(AMD 2012)
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Virtuali atmintis.

Puslapiy atributai

63 62 52 51 32
N Available Page-Table Base Address
X (This is an architectural limit. A given implementation may support fewer bits.)
31 12 11 9 8 7 6 54 3 2 10
| | P|P|U|R
Page-Table Base Address AVL G|O|[G|A|C|W|/|I]|P
N N D|T|S|W
Figure 5-20. 4-Kbyte PDE—Long Mode
63 62 52 51 32
N Available Physical-Page Base Address
X (This is an architectural limit. A given implementation may support fewer bits.)
31 12 11 9 8 7 6 5 4 3 2 10
P P[PJU[R
Physical-Page Base Address AVL G|A|[D|A|C|W|/|I]|P
T DIT|S|W
Figure 5-21. 4-Kbyte PTE—Long Mode
(AMD 2012)
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Spartinanti atmintis

Asociatyviné atmintis

| same chip |
<€ | >
I _______ - I ¢
| | Associative cache I I
|
| | |
| Data Bus | | |
CPU |
I (ALU & | | Addresses Data | | RAM
contents
| control) Address Bus | | |
| | | |
| | |
| |
| |
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Spartinancios atminties atnaujinimas

Read Request
type
Ye
Cachehity 2
wn
Locate a cache
block to use
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data back to the
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Read data from
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Flin00, CCO, via Wikimedia Commons
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https://en.wikipedia.org/wiki/Cache_(computing)

Spartinancios atminties neprieStaringumas

B s

C 4B

By M3tainfo - Own work, CC BY-SA 4.0
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Spartinancios atminties neprieStaringumas
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Spartinancios atminties neprieStaringumas
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Spartinancios atminties neprieStaringumas
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Spartinancios atminties neprieStaringumas
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Spartinancios atminties neprieStaringumas
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Spartinancios atminties neprieStaringumas
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Spartinancios atminties neprieStaringumas
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Spartinancios atminties neprieStaringumas
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Spartinancios atminties neprieStaringumas
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Spartinancios atminties neprieStaringumas
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Spartinancios atminties neprieStaringumas
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Spartinancios atminties neprieStaringumas
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Spartinancios atminties neprieStaringumas
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Eksponentinis skai¢iy uzrasymas

60200...0 = 6.02 x 10*3
——

21 karty
p—1
tdy.didy... dp1 x 8= diB T x 5% (0< di< f)
i=0
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Slankaus kablelio skaic¢iai

p—1
tdy.didy... dp1x 8= dif " x 8% (0< di< f)
i=0

B =2

0.1 ~ 1.10011001100110011001101 x 2~*
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IEEE 754 standartas

@ Mantisé: absoliutus dydis su zenklu
e Eksponenté: skaiCius su postumiu
@ ,Pasléptas” bitas

0.1 ~ 1.10011001100110011001101 x 274

p: 23+1 bitas e: —126 — 127 (8 bitai )
j¥: 1.10011001100110011001101
e= 127 + (-4) = 12347 = 01111011,

0 01111011 10011001100110011001101
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