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trampoline

trapframe

heap

PAGEAIZE ¢ stack

493-4

vil 3
3

argument 0

argument N

0

nul-terminated string

address of argument N

argvl[argc]

address of argument 0

argv[0]

address of address of
argument 0

argv argument of main

guard page 1",

data IT
]

text

argc

argc argument of main

OXFFFFFFF

return PC for main

(empty)

~N

page table 0x0000000087f6700

_ {id

Virtual address

9 12

—| EXT| 2 |

11 | Lo |0ffset|

10

Physical Address
44 12

e o

Flags

44

10

PPN Flags

511

L

satp I

\Page‘ Directory 1

—
4

Page Directory

53

o =

10 98765432

Reserved

Physical Page Number

..0: pte 0x0000000021fd8c01 pa 0x0000000087f63000 flHx0000000000000

..0: pte 0x0000000021fd8801 pa 0x00000000U877620
..0: pte 0x0000000021fd901f pa 0x0000000087T64000 fl 0x000000000000
..1: pte 0x0000000021fd840f pa 0x000000668761666-f1 0x000000000000
..2: pte 0x0000000021fd801f pa 0x000000008#66666-f1 0x0000000000000Q

p&erOOOOOOOOZlfd9801[xaOX0000000081i6600@iL0x0000000000000

511 pte 0x0000000021fd9401 pa 0x0000000087f65000 fl 0x0000000000000001
..510: pte 0x0000000021fdd807 pa 0x0000000087f76000 fl 0x0000000000000007
..511: pUerOOOOOOOOZOOOlcOb[xa0X0000000080007000f1OXOOOOOOOOOOOOO

L

f1 0x00000000000

1
RSWD | AG UXW
- Valid
- Readable

Page Directory

\Y

R

W - Writable
X - Executable
U - User

G - Global

A - Accessed

o

- Dirty (0 in page directory)

Reserved for supervisor software
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Virtual Addresses

MAXVA Trampoline 'R-X
Guard page i
Kstack 0 RW-
Guard page e
Kstack 1 ‘
PHYSTOP
(0x86400000)

Free memory

/

KERNBASE

Ker

Kernel text

(0x80000000)

0x10001000

e — =
7~ VIBTIO disk = )

0x10000000 —

0x0C000000 —

- ( puc)

p—

0x02000000 _

( CLINT )

N

C §UARTO 94 |

Physical Addresses

2756-1

Unused

e
15

2

/

Physical memory (RAM)

Unused
and other 1/O devices

S VIRTIO disk
UARTO
I PLIC
. CLINT
Unused
boot ROM
0x1000 —-
Unused
0 —

Virtual address

12

Physical Address
44 12

9 9 9
—|EXT[ 2 [ 1| o

ffset |

44

10

11

PPN

Flags

- ==

A

| satp |

aem

63

PP{\I
Page|Directory 1

B

44 10
11
511
Flags
—>
0
Page| Directory
>

44 10

Flags

3
—92

Page Directory

53 10 9876543210

Reserved

Physical Page Number

RSWD AGUXWR\V

=

V - Valid

R - Readable

W - Writable

X - Executable

U - User

G - Global

A - Accessed

D - Dirty (0 in page directory)
Reserved for supervisor software
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page table 0x0000000087f67000

..0: pte 0x0000000021fd8c01 pa 0x0000000087f63000 fl 0x0000000000000001

.. ..0: pte 0x0000000021fd8801 pa 0x0000000087f62000 fl 0x0000000000000001

.. ....0: pte 0x0000000021fd901f pa 0x0000000087f64000 fl 0x000000000000001f

. ....1: pte 0x0000000021fd840f pa 0x0000000087f61000 fl 0x000000000000000f

.. ..2: pte 0x0000000021fd801f pa 0x0000000087f60000 fl 0x000000000000001f
..255: pte 0x0000000021fd9801 pa 0x0000000087f66000 fl 0x0000000000000001
....511: pte 0x0000000021fd9401 pa 0x0000000087f65000 fl 0x0000000000000001

.. .. ..510: pte 0x0000000021fdd807 pa 0x0000000087f76000 fl 0x0000000000000007
.. ....511: pte 0x0000000020001c0b pa 0x0000000080007000 fl 0x000000000000000b

Page|Direc!
@ ;

Virtual address

Physical Address
12 aa

12

511

9
—| EXT[ 2 |
' 44 10
L —
10
11
PPN Flags
i
1 [ PPN Flags
|
Page‘ Directory 1
e -

—

f
1

9
T o Jorser] e [orie]
I

21008

44 10

PPN Flags

Page Directory

53 10 9876543210

Reserved Physical Page Number

RSWD AG|UXWR\V

L— v-valid
R - Readable
W - Writable
X - Executable
U - User
G - Global
A - Accessed
D - Dirty (0 in page directory)
Reserved for supervisor software



Virtual Addresses

Physical Addresses

2756-1

MAW Trampoline [R-X
Guard page -~
Kstack 0 va- Unused
> Guard page “'
Kstack 1 é e
PHYSTOP —
(0x86400000)
Free memory
Physical memory (RAM)
Kernel data
Kernel text
KERNBASE __
(0x80000000) Uiisad
and other I/O devices
0x10001000™ O o VIRTIO disk
0x10000000 UARTO RW- UARTO
0Xx0C000000 — PLIC W = PLIC
0x02000000 CLINT RW- & CLINT
Unused
boot ROM
0x1000 —-
R e 0 — Unused




