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CPU
package

CPU

The CPU sends virtual
addresses to the MMU

The MMU sends physical
addresses to the memory

Memory
management

unit

Memory
Disk

controller

Bus
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Virtual

address
space

Physical
memory
address


60K-64K

56K-60K

52K-56K

48K-52K

44K-48K

40K-44K

36K-40K

32K-36K

28K-32K

24K-28K

20K-24K

16K-20K

12K-16K

8K-12K

4K-8K

0K-4K

28K-32K

24K-28K

20K-24K

16K-20K

12K-16K

8K-12K

4K-8K

     0K-4K



Virtual page

Page frame

X

X

X

X

7

X

5

X

X

X

3

4

0

6

1

2

15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

000
000
000
000
111
000
101
000
000
000
011
100
000
110
001
010

0
0
0
0
1
0
1
0
0
0
1
1
1
1
1
1 Present/

absent bit

Page
table

12-bit offset
copied directly
from input
to output

Virtual page = 2 is used
as an index into the
page table Incoming

virtual
address
(8196)

Outgoing
physical
address
(24580)

110

1 1 0 0 0 0 0 0 0 0 0 0 1 0 0

00 1 0 0 0 0 0 0 0 0 0 0 1 0 0
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BSS
Data

Stack pointer Stack pointer

20K

8K

0

Unused
memory

24K

8K

0K

BSS

Text
Data

(a) (b) (c)

OS

Physical memoryProcess A Process B
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BSS
Data

Text

Stack pointer Stack pointer

20K

8K

0K

24K

0K
(a) (b) (c)

OS

Physical memory

Mapped file

Mapped file

Process A Process B

BSS

Data 8K

Unused
memory
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(a)

(b)

Top-level
page table

Second-level
page tables

To
pages

Page
table for
the top
4M of
memory

6
5
4
3
2
1
0

1023

6
5
4
3
2
1
0

1023

Bits 10 10 12

PT1 PT2 Offset
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Working
sets

Zero page needed (8)

Page read in (6)

Soft page fault (2)

Mod-
ified
page
list

Standby
page
list

Free
page
list

Zeroed
page
list

Bad
RAM
page
list

Top

Bottom

Modified
page
writer(4)

Dealloc(5) Zero
page
thread (7)

Page evicted from a working set (1) Process exist (3)


