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Filesystem is the code of the kernel which controls how data is 
stored and retrived.

Virtual
Virtual filesystem is an abstraction layer on the top of  the 
concrete filesystem with which rest of the kernel deals.
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Virtual 
Filesystem 

Layer
1. Vnode Interface
2. VFS Interface

Super block vnode

write_super()
statfs()
remount fs()
read_inode()

s_blocksize
s_dev
s_root
s_type

v_ino
v_mode
v_size
v_uid
v_data

create()
lookup()
link()
mkdir()



Fourth 
Extended 
Filesystem 
(Ext4 FS)

Introduced a number new features

1. Bigger filesystem/file size
2. Subdirectory scalability
3. Extents
4. Multiblock allocation
5. HTree DIR Index (Ext3fs feature)

Ext4fs in NetBSD

Ext2fs is the base filesystem and few features 
from Ext3fs and Ext4fs are supported.
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Inode: An abstract representation of a 
file in the filesystem. 

filename

Some metadata

Disk

1

2

3

301

555

901

Inode no.

Metadata

Index
1 → 301
2 → 555
3 → 901

Fil
e D

ata



Ext2 Data Block 
Mapping 
(Indirect pointers 
approach)

Index consist of 15 pointers (60 bytes)

● 12 Direct pointers
● 1   Indirect pointer
● 1   Double Indirect pointer
● 1   Triple Indirect pointer





EXT4 EXTENT
● Based on B+Tree Indexing
● One pointer for a bunch of contiguous file 

data blocks
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Double Cache 
Problem









Directory
Directory as a file

Directory entries

Ext2fs Directory structure



PPT

PSD

XLS

As what it looks like..
What actually it is.. !!!



HTree DIR Index

● Uses hash of the filename as the key of the HTree.
● Directory Index Block(internal nodes)
● Directory Entries Block(leaf nodes)
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