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File System Basics



Block Device

StELC|A3, SSD §5...
E3 £he| (ME)Z I/0& 4 2= ClHtolA

HT FHA] ALE

ClHjo|A =25
$ 1s -al /dev | grep ""b"
$ 1sblk



Block Device

SATA, SCSI, SAS
/dev/sda, /dev/sdb/, ...

IDE
/dev/hda, /dev/hdb, ...

To find device easily
/dev/disk/by-*



Block Device
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File System
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FAT

NTFS / ReFS

HFS+ / APFS

ext(2, 3, 4) / XFS / ZFS / btrfs



Partition
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Block, Sector
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inode

inode Block
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Indexing

Linked Files
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FAT (16-bit entries)

0 free
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Indexing

Indexed Files inode Array Triple  Doubls
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Directory

Directories are files
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usr 924
home 158 wd

“/home”

mike 682

ada 818
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music 320

I Fite 830

“/homeltom” | work 219
foo.txt 871 ]
=File 871
“/home/tom/oo.txt”
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FIGURE 1

RELATIONSHIP BETWEEN THE DIRECTORY ENTRY, AN INODE,
AND BLOCKS OF AN ALLOCATED FILE




File System Types



ext2/3/4
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ext / Journaling
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ext / Journaling
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ext4

Allocate-on-flush
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XFS
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ZFS
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NFS
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2H =S HEEXME AtEs}|

dd if=/dev/zero of=(T X)) bs=(HH 3 7|) count=(HI{ 7H%)
dd: bsBtZ2 countH A ifE of 2 A}

$ mkswap (Tt 9IX|) (T 37])
$ swapon (I / IHE|M 9|X|)

$ swapoff (ZHY / DE[M 9| X])
$ free

$ swapon -s



FUSE

Filesystem in User Space
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NTFS

HFS+
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Process

read () /write()

sys_read() /sys_writel()

Virtual File System

Mapping Layer
(file-system specific)
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File System Tools



M B R, G pT (From Appendix 1. Booting)

MBR (Master Boot Record)
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GPT (GUID Partition Table)
Z|CH Z= mtE[M 12871 / 8ZB7IHK| 71S¢E (25 Aztso7 QlofM AbAAF Sx|sh

ESP (EFI System Partition)
Protective MBR



ommand (w for help): m

fdisk

DOS (MBR)

a toggle a bootable flag

b edit nested BSD disklabel

¢ toggle the dos compatibility flag

I:Hgl'%:! .I.I.I'EI.A_:| :ll"_I-EIXI' Generic
_ delete a partition
W AN _— [e) e list free unpartitioned space
E M| HIHK] = OFFE € ofX| B3
list known partition types
: . H — o|= H o add a new partition
util-linux 2.23 2E{= GPTE X|&5ILt gdisk= U= S iet tie tition takle

‘el fdicl, O x change a partition type
(gdisk: fdiske| GPT H{X) verify the partition table
print information about a partition

ute A:l E ol print this menu
I- I = I-bl change displayfentry units
_JF_E Linux ﬁlesystem extra functionality (experts only)
. Seript
ﬁ%"% Linux SWap I load disk layout from sfdisk script file

0 dump disk layout to sfdisk seript file

ESP= EFI System

Save & Exit
W write table to disk and exit
q quit without saving changes

:I:l: fdlSk (ElHl'Olﬁ ]Il.OEI) Create a new label

g create a nev empty GPT partition table
G create a new empty SGI (IRIX) partition table
o create a nev empty DOS partition table
s create a new empty Sun partition table




parted
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mkfs
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I I l O u n t File System 1 File System 2
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$ mount
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Prettyprint: $mount | column -t
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fstab

Bl Aloj| Of2E gt uld A|AH S5
/etc/fstab

&4

<file system> <mount point> <type> <options> <dump> <pass>

o2l AAE! (file system)

OFRE & T} A|AHE (/dev/sda, UUID=12341234 5)
OIRE EQIE (mount point)
OF2E 42 (/, /boot, /mnt/asdf S)

EtQ! (type)
IIAA|AEIEFR! (ext4, xfs &)



fstab
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[etc/fstab

Al

<file system> <mount point> <type> <options> <dump> <pass>

OI2E SM (options)
El

auto: $ Al Xt OFRE
rw: 27| 7| 7ts (ro: Y4718H 71s)
exec: AUt Al Jts

nouser: Y8t AtZX}t= OIRE 27}
suid: setuid, setgid 7=
default: rw nouser exec auto suid

1 2| filesystem-specific options® S



fstab
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[etc/fstab
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<file system> <mount point> <type> <options> <dump> <pass>

HZ (dump)
0: dump HHONZ A=
1: Ol
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fsck
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Physical Disk
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HDD
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smartmontools


https://en.wikipedia.org/wiki/S.M.A.R.T.
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RAID

RAID O
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RAID

RAID 5
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RAID 6
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RAID

AT EZQ0{ RAID
D2 X|0t SIEQ|0 RAIDEL} AsL EHo{E

RAID & HZHO
# mdadm



RAID

SI=40f RAID
t[0|= ZAEZE|E 0|85l 2|0|= ¢
SiXf| O|2{0)| A AF2= (Avago MegaRAID)

RAID A3 Yo
t MegaCli

SmartmontoolsZ2 S.M.A.R.T &17|
# smartctl -A --device=sat+megaraid, (#1=) /dev/sdb
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