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— Why Wse Dffaet Hle Syigens?

e Linux suppoats mitidefilesysemtypes.
 Hlesysenstypesind ude dsk-based (D ROM and net wor k- based fil e
sysens
 Advartages d thssuppat ind ude
— Datacan be nade avail ald ewhen required.
— O dand newfilesystemt ypes can be used togd her.
— Backups can betaken dfline wnled her filesytens aeinuse
e [ sadvartagesind ude
— Ad mn graion overheadi noreases
— Backup pdicy becomes nore conplicaed
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— Hl e Systens Supparted under L nux

« The Linux operdingsysemsupports nany types o filesysens.
* Hlesydens aeaeaedindsk patitions (or Logcd \Vdunes)
« Thefdlowngaeafew o thefilesysemtypes supparted under the Li nux

Ker nd

extXs

ex s
rasea

JFS

\Eritas

NFS

RFS

SMB (G FS

e Mnx

o \fa

- FA16

e F32

 MBDOS

 NTFS

| SO 9660

And nmany, nany nore!
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—_Theext2fs/ext3fs Hle S/sens

e The ext2fs filesysemconsds d:
— asupe dock (wth backup super docks spread over the partiti on)
— acylinder goup dock fa each cylinder goup
— aninodetade (spread over the aval ad e cyli nder g oups)
(Thsisthefilesysemtha isnost amla tothedassc UFS

e Themkfs (mkfs.ext2) commandisusedto aegethefilesysem
andthe fsck (fsck.ext2) command isusedtocheckit’'s

cond dency and nakerepars

e Therecerntlyrdesedext3fs (avaladeon 24 xkernd d gri buti ons)
addsthefegue d arecoveryjound tothe basclayou of theext2£s.
Earl y experi nertaion showsittoberdiabe
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—ext2fs Hkle SystemFornmet

« The ext2 filesygemconsads d anunber of cyinder goups.
« Eachcylinder goupcortans apationd theinodetade

o Dataiswitten, whenever posd d g in cortiguous da a chunks.

« Dskfragnentaionis keg toa mnnmum(usudlylessthan 3%.

/dev/hdal
CylGrpl CylGrp2 CylGrp3 CylGrp4 CylGrpb

IIxxddddddxx IIxxxddddddx IIxxxxdddddd IIxddd IIxxx
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_ext2fs Qupe B ock

 The super dock cortansthefdlon ng daals
— dze d the patition
— 9ze d rena nng space wthnthe partiti on
— nunber d cylinder goups
— dze d cylinder goups
— tdd number of i nodes
— nunber d freeinodes
o Backup supe d ocks ae spread over the dsk one per ofli nder g oup
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— Jound HleSystens fa L nux

 Muchrecent devd opnent hes been certered on provd ng Li nux wth
fad recovery Jowrnd Hle Sydens.

« The Reser Hle Sysem has beenin devd gpnent fa sore ti ne and has
been rd essed fa eval uati on

e |BMrecertly“opened” thar JFSfile sysemandthe L nux part hes been
proceed ngraa dy.
o ltseenstobefeast d famne, pia tothe 24 xrd easethere was no

avalablefilesystens wththejound feaweand now we have & a
m n mumt hree open sour ce cha ces'!
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— FAT1I6FAT32Mt &/ MSDos/ NTFS

o Thesefilesysens ae used by the M crosoft \Wndows operaing
sysens (95 93 2000'NT).

 Thesefilesysens suffe from severefragment aion over rd onged use
andrequreregu a defragnmentaionin ader to prov dereasonad e
perf amance

e Anumbe o soft wvaretods(mtools) aeprovided wthl nuxto
suppat the FAT16 FAT32 filesysens.

 \Whilethe NTFSfilesysemmay be accessed by the Linux kernd as a
R Ofilesysem buld ngthe Li nux kernel wthNTFSwrite capallities
ISscond dered a devd opnenta and sonewha risky endeavor. Util itis
futher rined we suggest only uts ngthe R O nourt functi ondity.
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— CD ROM File Systers

 Thisfilesygemtypeisuwedfa theCD ROMfilegdaage
e Thel S0 9660 fa na isused bythel T and Soft warei ndudry.
e Bven D scotanng Mco Soft OSfilefdlowthssandard

10
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— Qhe RHle Syges

 Qhe filesysens suppoarted by L nux i nd ude

— Veritas (\WKFYS) filesysem(Veritas Soft ware Gorpar i on)

— Net work RleSysem(NFS (un Maasystens, Inc.)

— Renote Rle Sy gem(RFS

11
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— Devicssand HleSystens

o Adsk can be subd videdirto partiti ons. e —
 Patitions can cotanfilesysens.
e Dsk partitions are accessed through a devicefile
(fa exanp e, /dev/hda2).
e Datais wittenindsk d ocks
(hgaicdly 1dsk Hock =1 sedar = 512 byt es).

partition Arange of
sande read witeheads consecuti ve cyli nders

d dtes

device /dev/hda2
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D sk Patitions

e D sk patition ddals can be dsdayed usng any of thefdl ow ng
comnands.

# f£disk -1
# hdparm -g /dev/sd@
where Qistheldte assoaaed wththe hard d sk dive
# parted
(d thepronpt ete print then quit toext)

« Thesecommands dsdaythe geondry dealsfa the d sk

(nunber d cylinderdnunber d tracks per cyli nder/ nunbe d sed a's
per track).
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. HBock Dsk Devces

 Whenud ng block dsk devices deataisfird wittentoabuffer cache

then wittentod sk using d ocks
e The daaisrdanedinthe buffe cache util tha aea o cacheis

requ red by ana her diskinpu/ou put operdion

Sepl Wser RAM Buffer Cache B ock Dsk Device

Dat a Dat a

File —,\ Copy o
)

Sep2 User RAM Buffer Cache B ock Dsk Device

— —
Copy o
Dat a
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— Charage (Raw) Dsk Devices

Dataiswitten as adsreamd chaagdes
Dataisna wittentobuffer cache
Dataiswitten on d sk as aoconsecuti ve Sreamd charades

Sepl

User RAM

File
Data

Cache not used

Raw Disk Device
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—Makinga Rle Sygem nkfs

 Rlesygens ae nade s ng the mkfs comnmand.

 Bfae w1 ngthe mkfs command the admndrao nust know
— What filesygemtypeisto be nade?
— Aretherespecid ogionsthat nust be used?
— What isthe devi ce nane d the aage med umto be used?
— Shou d space bereservedfor the root use?

 Anexanp emk£fs command
# mkfs -t ext2 /dev/sd@

16
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____The mount Conmand

The mount comnmand is usedto nourt filesysens tothe dread ay
h erarchy.
# mount /dev/£fd0 -t msdos /mnt/floppy

Hlesygem |
fromhard d sk

< Hlesysemfrom
fl oppy d sk

/dev/hdOa

/dev/£d0

17
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—Mounting & Boot Tine —the fstab file

The /etc/fstabfileisread by the mount comnmand & boa ti ne and
subsequert toa sysem bod.

# cat /etc/fstab

/dev/hdal / ext2 defaults 1 1
/dev/hdab swap swap defaults 0 0
/dev/£d0 /mnt/floppy ext2 noauto 0 0
/dev/cdrom /mnt/cdrom is09660 noauto, ro 0 0
none /proc proc defaults 0 0
none /dev/pts devpts mode=0622 0 0
Devi ceto Mount-pa rnt HS Mourt Backup fsck

Mourt Drecday Type Qions Check  Poss

18
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— Addinga Hard Dsk

Thefdlowng gems aerequredfa add nga hardd sk dive unt (dte
add ngthe hard d sk dri vetothe systen):

1

2

Run fdisk toaedethe necessay partitions

Qede filesygents) intherd evant partition(s). /H

Qeaea nount-part dredory(s).

Edtthe /etc/fstab filetodl ow au omat ed mount.

U2794S A.00

19 © 2002 Hewlett-Packard Company



. Thelnode Tad e

e Hlesand dred aieshave aninode nunber.

« Thesysemnuanansalookuptablebyread ngthe dredayfiles and
gaingsdsd irfa ndionin RAM

« Theinodetableisgored ond sk

 Inodesaefoundincylinder goups ondsk

e Inodescortanthe ownersh p and per mss on deals d thefilddreaay.
 Inodescortan paneastothefilddreday daaonthe dsk

o Afilewll, generdly, becestedinthe sare cyiinder goup aeaasthe
dredoyinwichtha fileex 4s

e The mkfs command ceaestheinodetdd e

20
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— HleSysemHeadth

The fsck command verifiestheinodetald e entries

fsckiswedto nantantheinegity o thefilesysemstrud ud
ta

It canberuna bod-ti ng cortrdled by anertryin /etc/fstab
It nay berunmanudly bythe root user.
fsck shod dna berun ona nourted a i n-usefile sysem
Thesyntaxfar fsck IS

# fsck [-AVRTNP] [-s] [-t fstype] filesystem

fsck shodd na berunonthe root filesysemwhleinread wite
node thscoddcarug thefilesytem

21
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_____fsck

« Severd checks aerun by fsck
Theseae

— Checkinginodes, docks and 9 zes
— Checkingdreday druadue
— Checking drect ay connedivity
— Checking reference courts
— Checking group sunmary inf ar nati on
« fsck checkstheconddency o daasaedintheinodetad e and wil
fix any corupion if possde
 Hles may be“recovered’ inthe lost+found dreday.
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— Out o I'nodes

e« Wsesviewdsk daage as “vd une” in Megabytes.
 The avalad ed sk space can be checked using df -k

e ltispossdetorunou o inodetableertries befored| o the dsk space
has been used up (onsone filesytemtypes ie extX9).

e Therema nnginode court can bechecked uang df -i
# df -i
Flesysem Inodes | ked [FHeel se%Mourted on
/dev/hdal 131616 7694 123922 6%/
/dev/hda9 66400 633 65767 1% hone

23
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— Problens wth Unnournting D sks

e Partitians canna be unnourted whenthefilesysemisinuse

 Hlesygens can bein use by ba hsysemand user rocesses

o If anatenpt is nadetounnournt afilesygemtha isinuse a warnng
messageis d sd ayed

# umount /spare?2
umount: /spare2: device is busy

#

What dreday ae
you curetlyin ??

24
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fuser

« The fuser comnand can be usedtoshow wh ch processes ae us ng
thefilesygem
e The -k oggioncan beusedto “kill” theprocess(es) that idaeus ng
thefilesysem
- # fuser /spare2

- /spare2: 1010c

- # fuser -u /spare2

—- /spare2: 1010c (root)
—# fuser -ku /spare2

—- /spare2: 1010c (root)

The ““c’” suffix denotes that associated pid# has a current directory open,
“e” 1s an executable, “f” is an open file, “r” is a root directory,

(13 29 =

m” is a mapped file
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— Additiond Rle Sysem Cortrds

O sk Quaas
e Enadequaastoli nt userstak nguptoo
nmuch d sk space
 Configue /home tobe onaseparae
partiti on
e Toenadequdaas
— Change etryin /fetc/£fstab add
usrquota and or grpquotatothe
opti ons
— Renount the partition wth
the mount conmand.
— Use quotachecktocdcdde
ex g1 ng usage
— Use quotaed and quotaonto

confi gure and swtch on quaa
managenernt.

« Test quata nanagenent fa your useas

e Le you use's know you have enald ed
qua as

| mmutable Rles

» The ext2 fil esysemhas addti onal
dtributes Ve wll focus ontheI
dtribute The I atribue nakes afile
I mMmutad e When s, thefile cannat be
renaned nodfied dd eed a even
linkedta

e (Mythesysemadmn gra a can s
ths atribue

e The I atribuewl!l na dloweven root
todo any nodficaionstothefile

e kethechattr commandtosd the
filés datribue

e kethelsattr commandtoshowthe
file s datribue

e Exanpe
chattr +i /etc/inetd.conf
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