
Directories and Links

1



2

Directory
/foo/



3

type: dir

Directory
/foo/

i-node table

0 1 2 3 4 5 … n-16 7



4

type: dir

a.txt 3

b.txt 4

…

z.txt 7

Directory
/foo/

i-node table

0 1 2 3 4 5 … n-16 7



5

type: dir

a.txt 3

b.txt 4

… …

z.txt 7

… …

… …

… …

Directory
/foo/

Directory
/bar/

i-node table

0 1 2 3 4 5 … n-16 7



6

type: dir

a.txt 3

b.txt 4

… …

z.txt 7

… …

beta.txt 4

… …

… …

Directory
/foo/

Directory
/bar/

i-node table

0 1 2 3 4 5 … n-16 7



7

type: dir nlinks: 2

a.txt 3

b.txt 4

… …

z.txt 7

… …

beta.txt 4

… …

… …

Directory
/foo/

Directory
/bar/

i-node table

0 1 2 3 4 5 … n-16 7



8

type: dir nlinks: 2

data ptrs:

 

i-node table

0 1 2 3 4 5 … n-17

a.txt 3

b.txt 4

… …

z.txt 7

Directory
/foo/

… …

beta.txt 4

… …

… …

Directory
/bar/

data blocks

<data> <data>

6



9

type: dir nlinks: 1

data ptrs:

i-node table

0 1 2 3 4 5 … n-16 7

a.txt 3

… …

z.txt 7

Directory
/foo/

… …

beta.txt 4

… …

… …

Directory
/bar/

data blocks

<data> <data>



10

type: dir nlinks: 0

data ptrs:

i-node table

0 1 2 3 4 5 … n-16 7

a.txt 3

… …

z.txt 7

Directory
/foo/

… …

… …

… …

Directory
/bar/

data blocks

<data> <data>



11

type: dir

i-node table

0 1 2 3 4 5 … n-16 7

a.txt 3

… …

z.txt 7

Directory
/foo/

… …

… …

… …

Directory
/bar/

data blocks



12

type: dir type: symlink

i-node table

0 1 2 3 4 5 … n-16 7

a.txt 3

… …

… …

z.txt 7

Directory
/foo/

… …

… …

alpha.txt 6

… …

Directory
/bar/

4

data blocks



13

type: dir type: symlink

data ptrs: 

i-node table

0 1 2 3 5 … n-16 7

a.txt 3

… …

… …

z.txt 7

Directory
/foo/

… …

… …

alpha.txt 6

… …

Directory
/bar/

data blocks

/foo/a.txt

4



14

type: dir type: symlink

data ptrs: 

i-node table

0 1 2 3 4 5 … n-16 7

… …

… …

z.txt 7

Directory
/foo/

… …

… …

alpha.txt 6

… …

Directory
/bar/

data blocks

/foo/a.txt



kernel space

user space
process

process info

fd = open(“foo.txt”, flags)  

open file table (system-wide)
file description

file descriptor table
flags …

0 1 2 3 4 n

15

i-node table (system-wide)

inode nlinks: 1
data ptrs:

offset
status_flags

// fd == 4

data blocks

<data> <data>



kernel space

user space
process

process info

fd = open(“foo.txt”, flags)  

open file table (system-wide)
file description

file descriptor table
flags …

0 1 2 3 4 n

16

i-node table (system-wide)

inode nlinks: 0
data ptrs:

offset
status_flags

unlink(“foo.txt”) 

data blocks

<data> <data>

// fd == 4



kernel space

user space
process

process info

fd = open(“foo.txt”, flags)  

open file table (system-wide)
file description

file descriptor table

…
0 1 2 3 4 n

17

i-node table (system-wide)

inode nlinks: 0
data ptrs:

unlink(“foo.txt”) 

data blocks

<data> <data>

// fd == 4

close(fd)



kernel space

user space
process

process info

fd = open(“foo.txt”, flags)  

open file table (system-wide)
file description

file descriptor table

…
0 1 2 3 4 n

// fd == 4

18

i-node table (system-wide)

inode

unlink(“foo.txt”) 

data blocks

close(fd)



19

a.txt 3

b.txt 4

… …

z.txt 7

Directory
/foo/

UID: … 

GID: …

mode

i-node table

R W X R W X

GroupSpecial Owner 
(User)

R W X

Other



20

a.txt 3

b.txt 4

… …

z.txt 7

Directory
/foo/

UID: … 

GID: …

mode

i-node table

R W X R W X

GroupSpecial Owner 
(User)

R W X

Other

Can list (ls) the files in the directory



21

a.txt 3

b.txt 4

… …

z.txt 7

Directory
/foo/

UID: … 

GID: …

mode

i-node table

R W X R W X

GroupSpecial Owner 
(User)

R W X

Other

Can create and remove files in directory



22

a.txt 3

b.txt 4

… …

z.txt 7

Directory
/foo/

UID: … 

GID: …

mode

i-node table

R W X R W X

GroupSpecial Owner 
(User)

R W X

Other

Can access files in directory



23

a.txt 3

b.txt 4

… …

z.txt 7

Directory
/foo/

UID: … 

GID: …

mode

i-node table

T R W X R W X

GroupSpecial Owner 
(User)

R W X

Other

Sticky bit: restricted deletion

(can unlink a file only if have W permission on 
directory and owns either the file or directory)


