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<. |. Khai niémeo ban cua file systems
‘ Cac loai file systems cua Linux
I11. Cac thao tac trén file systems




. KHAI NIEM CO BAN CUA FILE SYSTEMS

== > File system 1a phtm’ng phap va cac cau trdc dir liéu ma mot
~ hé dieu hanh str dung dé theo ddi cac tap tin trén 6 dia hodc phan
vung. Co thé tam dich file system la hé thong tap tin.

> Dé mot phan ving hoidc mot 6 dia co thé dugce str dung nhu mot hé
thong tap tin, nO can dugc khoi tao va cac cau trac dir liéu ciia kiéu
hé thong tap tin do can phai dugc ghi vao o dia. Qua trinh nay
duoc goi 14 tao hé thong tap tin.




l. KHAI NIEM CO BAN CUA FILE SYSTEMS

. >Phan biét Partition va Fi leSystem:
= Dia ctig duoc chia thanh nhitng partittion

= Céc partition duoc format voi loai filesystem tuwong trng giup nguoi dung
O thé Iuu trit dit li€u

»Hau hét cac loai hé thong tap tin UNIX déu cd cau trGc chung
trong tu nhau, mac du cac chi tiét cu thé khac nhau kha nhiéu.




. KHAI NIEM CO BAN CUA FILE SYSTEMS

A om e6 ba thanh phan chinh
= Superblock
* |node

= Storageblock




. KHAI NIEM CO BAN CUA FILE SYSTEMS

< > Superblock<a cau tric duoc tao tai vi tri bit diu filesystem.
~ Luu trir cac thong tin:
F/n Kich thudc va cau trac filesystem.
= Thoi gian cap nhat filesystem cu6i cling.
= Thong tin trang thai.




. KHAI NIEM CO’ BAN CUA FILE SYSTEMS

< »Inode luu+ ungh thong tin vé tap tin va thu muc dugc
*tao trong filesystem. Madi tap tin tao ra s& dugc phan bo
mot Inode luu thong tin sau:

= Loai tap tin va quyén han truy cap.

» Nguoi so hitu tap tin.

= Kich thuéc va so hard link dén tap tin.

= Ngay va gio chinh sira tap tin lan cudi cung.

= Vi tri luu noi dung tap tin trong filesystem.




. KHAI NIEM CO BAN CUA FILE SYSTEMS

. 1

- >St0ra§ o é?Vl‘Jng luu dir 1iéu thuc su cua tap tin
*vé thy muc. NO chia thanh nhiing datablock. Moi
block chira 1024 ky tur.

= Data Block cua tap tin thuong luu inode cua tap tin va ndi dung cua tap
tin.

= Data Block cua thu muc luu danh sach nhiing entry gom inode number,
tén tap tin va nhitng thu muc con.




. KHAI NIEM CO BAN CUA FILE SYSTEMS

‘ > LOAI -.‘Il_:ﬁh-i?' A — —

&Trong Linux tap tin dung luu trit dit liéu, bao gom thu muc va thiét
~ bi luu trr. Céc tap tin trong Linux dugc chia lam 3 loai chinh

= Tap tin dit liéu: 1a dit liéu luu trix trén cc thiét bi nhu dia cting.
* Thu muc: chira thong tin nhirng tap tin va thu muc con trong no.

= Tép tin thiét bi: hé thong Linux xem cac thiét bi nhu |& cac tap tin.
Ra vao dir liéu trén cac tap tin chinh la ra vao cho thiét bi.




. KHAI NIEM CO BAN CUA FILE SYSTEMS

‘ = Tap tin liencket: la ao-r.a mot tap tin thi hal cho mot tap tin.
‘ Cu phap : #In [-s] <source> <destination>
Vi du: #In /usr/bill/testfile /usr/tim/testfile

e Hard link file 1a hinh thic tao mot hay nhiéu file tam ¢é cling noi dung
voi file nguon, cac file nay déu tro vé cung moét dia chi luu trit ndi

dung hay noi cach khac chung co cung idnode number. .
fle incede

‘ﬁlmun: inode# === perm.bits, ect. :ddrem:‘

othername | inode# / data | .14.:. | ete.




- >Symbo|T'} | e 13 hinh thtrc tao mot lién két tam dung dé tro vé
~_file nguon, symbolic link gitip cho nguo1 quan tri ¢ thé don gian

“hoa céac thao tac truy cap file hé thong, bang cach tao ra lién két
file tro vé file hé thong .

file Eods
othername | inode# | permbits, ect wdresses
redirected at open( ) tme path 1o goiie flbe |
H.L
filename | inode# —={ perm hits, ect. whdreascs

dala data | .




Il. CAC LOAI FILE SYSTEMS CUA LINUX

<. »Mot ='-“""; ‘“. tin Linux hé tro:
. = Ext
= EXt2
= EXt3
= Ext4
" BtrFS

= ReiserFS




Il. CAC LOAI FILE SYSTEMS CUA LINUX

."‘ 4"

‘ EXT '-.A\; . 5

Ext — Extended file system: la dinh dang file hé théng dau tién
duoc thiét ké danh riéng cho Linux.

> CO tong cong 4 phién ban va mdi phién ban lai c6 1 tinh niang noi
bat.

>Phién ban dau tién cua Ext |14 phan nang cap tu file hé
thong Minix duoc st dung tai thoi di€ém do, nhung lai khong dap
ung duoc nhiéu tinh nang phd bién ngay nay.




Il. CAC LOAI FILE SYSTEMS CUA LINUX

< EXT2 @ S

'Ext2 thuc chat khong phai la file hé thong journaling, dugc phat

~ trién dé ké thira c4c thudc tinh cua file hé théng cii, dong thoi hd
tro dung luong 6 cing len to1 2 TB.

> Ext2 khong st dung journal cho nén sé co it dit liéu duge ghi vao o
dia hon.

> Do lugng Yéu cau viét va x6a dir liéu kha thap, cho nén rat phu

hop véi nhitng thiét bi lvu trir bén ngoail nhu thé nho, 6 USB..




Il. CAC LOAI FILE SYSTEMS CUA LINUX

- >Journallngh"’u’0'c sir dung khi ghi dit liéu 1én 6 ctimg va doéng
_vai tro nhu nhitng chiéc duc 16 dé ghi thong tin vao phan ving.

>Pong thoi, N6 ciing khac phuc van dé xay ra khi 6 ctmg gip 16i
trong quéa trinh nay, néu khong co journal thi hé diéu hanh s
khong thé biét duoc file dir 1iéu cO duoc ghi day du té1 6 cliing hay
chua.

> Mot filesystem st dung journaling ciing duoc goi 12 hé thong tap
tin journaling.

> Mot hé thong tap tin journaling duy tri ban ghi, bién ban, vé nhitng
gl da xay ra trén h¢ thong tap tin.

e




Il. CAC LOAI FILE SYSTEMS CUA LINUX

i

1. Files "punch in"
for disk write
E Jnu r“al—% o
2. Files do their work VJ

3. Files "punch out”

@ ‘*ﬂt is done




Il. CAC LOAI FILE SYSTEMS CUA LINUX

<~ EXT3 - See
‘ Ext3 vé cin ban chi la Ext2 di kém véi journaling.

» Muc dich chinh ciia Ext3 la twong thich nguoc véi Ext2, va do vay
nhitng 6 dia, phan ving c6 thé dé dang dugc chuyén doi gitta 2 ché
d6 ma khong can phai format nhu truéc kia. Tuy nhién, van con
ton tai nhitng giéi han ciia Ext2 trong Ext3, va wu diém
ctiia Ext3 1a hoat ddng nhanh, 6n dinh hon rat nhiéu.

> Khong thuc su phi hop dé 1am file hé thong danh cho may chu boi
vi khong ho trg tinh ning tao disk snapshot va file duoc khoi
phuc s€ rat Kho dé xo0a bo sau nay.
e




Il. CAC LOAI FILE SYSTEMS CUA LINUX

< EXT4  See
> Ext4: cling giong nhu Ext3, luu giit duoc nhitng wu diém va tinh
trong thich nguoc vo1 phién ban trude do.
> Trén thuc té, Ext4 co thé giam bét hién twong phan manh di liéu
trong 6 cung, ho tro cac file va phan ving cé dung lugng 16n...
> Thich hop voi 6 SSD so vai Ext3, toc do hoat dong nhanh hon so
vo1 2 phién ban Ext trude do, cling kha phu hop dé hoat dong trén
server, nhung lai khong bang EXxt3.




Il. CAC LOAI FILE SYSTEMS CUA LINUX

- BiES @ e

b BtrFS — thuong phat am la Butter hoic Better FS, hién tai van
dang trong giai doan phat trién boi Oracle va ¢ nhiéu tinh ning
g10ng voi RelserFS.

> Pai dién cho B-Tree File System, hd trg tinh ning pool trén o

cung, tao va luu trir snapshot, nen dir liéu & muac dd cao, chong
phan manh dir liéu nhanh chdng... dugc thiét ké rieng biét danh
cho cac doanh nghiép c6 quy mo 16n




I. cAc LOAI FILE SYSTEMS CUA LINUX

<« >S0 sanh ¢ ":";‘“ va EXT

- ® Su khac biét co ban nhat giira ext va btrfs 1a véi ext khi thay doi dix
- liéu cua mot tap tin thi dir liéu cii s& bi ghi d¢, do do6 dé an toan
chling ta can copy dit liéu cii ra mét vi tri méi dé luu du phong.

= Tuy nhién doi véi btrfs thi khi thay do6i dit liéu ctia mot tap tin thi hé
thong tu dong tao ra mot ban sao cua tap tin va ghi cac thay doi cua
ban Va0 ban sao do, roi cap nhat con tré ndi bd dén vi tri ban sao va
tao ghi chl nhac nhé xda tap tin cii sau mot khoang thoi gian nao do.




-

Il. CAC LOAI FILE SYSTEMS CUA LINUX

= Ngoai ra-btefs con hon ext & gidi han dung luong phan viing va dung
luong tap tin, & ext chi ho trg dén 1 exbibyte ( khoang 1,152,921.5
terabytes ) dung lwong phan vung va 16 tebibytes dung luong tap tin,
con btrfs ho trg dung luong phan ving la 16 exbibytes va dung
lurong tap tin cling la 16 exbibytes.




Il. CAC LOAI FILE SYSTEMS CUA LINUX

<. ReiserFS <

AReiserFS: cé thé coi la 1 trong nhitng budc tién 16n nhat cua file hé
thong Linux, lan dau duoc cong bo vao nam 2001 véi nhiéu tinh
nang moi ma file hé thong Ext kho co thé dat duoc.

> Pén nam 2004, ReiserFS di duoc thay thé boi Reiser4 véi nhiéu
cai tién hon nita. Tuy nhién, qua trinh nghién ctu, phat trién
ciia Reiser4 kha “cham chap” va van khong ho trg day du hé
thong kernel cua Linux.

> Pat hiéu suat hoat dong rat cao d6i vdi nhitng file nhé nhu file log,
phu hop voi database va server email.
D




Il. CAC LOAI FILE SYSTEMS CUA LINUX

- > Ngoal ra -:""iii:-! X Con ‘ho tro kha nhicu hé thong tap tin khac nhu:

' - = XFS duoc phat trién boi Silicon Graphics tir nim 1994 d¢ hoat
~ dong vai hé dieu hanh riéng biét ciia ho, va sau d6 chuyén sang
Linux trong nam 2001.

= JFS duoc IBM phat trién lan dau tién nam 1990, sau d6 chuyén
sang Linux.

= ZFS hién tai van dang trong giai doan phat trién boi Oracle véi
nhicu tinh nang tuong tu nhu Btrfs va ReiserFS




I1l. CAC THAO TAC TREN FILE SYSTEMS

<« »Kiém tra dung luong 6 dia

‘Tao phan vang 6 ciing

» Tao file systems

> Gan két file systems
» Lénh Chattr va Isattr




»QUAN LY -DUNG LUGNG PiA

= Pé quan Iy va theo ddi dung luong dia ta ¢ thé sir dung nhiéu cach
khac nhau, thong thuong ta dung hai 1énh df va fdisk.

Cu phap: #df <option>

#fdisk <option> <parameters>
Vi du:

[rootPserver /1% df -1
Filesystem 1K-blocks Used Available Usex Mounted on

2838488 2376836  3@3732 89% /
30668 H JB6B8  B% sdev/shm

[rootOserver /l#




t.bb': -

= Pé bao Cé;ouluijng khong gian trén dia dugc dung boi cac tap tin va
thu muc ta dung 1énh du

* CU phap: #du <option> <file>

= Vi du:

+

i.2# du -sh
S0 ta. X op

Aafquota. user

bhin
bhoot

dewr

(= Y




1.1 KIEM TRA DUNG LUONG O bIA

< »KIEM TRAFILESYSTEM VOGI fsck

ACU phap : #fsck <option> <partition>
Vidu : #fsck -V -a /

Bang mo ta cac tuy chon:

Tuy chon MO ta

-A Duyét khap tap tin /etc/fstab va ¢ gang kiém tra tat ca cac
hé thong tap tin chi trong mot [an duyét.

-V Ch€ do chi ti€t. Cho biét Iénh fsck dang lam qi.

-t loai-fs Xac dinh loai hé théng tap tin cin kiém tra.

-a Tu dong sura chira hé thong tap tin ma khong can hoi.

-l Liét ké tat ca cac tén tap tin trong hé thong tap tin.

-r Hoi trudc khi stra chira hé thong tap tin.

-S Liét ké cac superblock trude khi kiém tra hé théng tap tin.




1.2 TAO PHAN VUNG O CUNG

<. »Dé kiém traxer mot 6 cling d3 gin vao may tinh cia minh hay
‘chu:a, ta dung Iénh fdisk nhu sau:

#fdisk —|

> Khi d6, hé thong s& bao ra cé bao nhiéu 6 ctng, partition dugc gan
trén may tinh. ¢ ek o

Disk /dewv/hda: 20.0 GB, 20060424192 bvtes
255 heads, €3 sectors/track, 9732 cylindesrs

7
>V| du Units = cylinders of 16065 * 512 = 8225280 bytes

Device Boot Start End Blocks Id System

JSdev/ hdal 1 262 2104433+ 82 Linux swap / Scolaris
Sdev/hdaZ * 263 2873 20972857+ 83 Linux
fdev/hda3 2874 9733 55102950 83 Linux

Disk /dewv/sda: 40.0 GB, 40007761920 bytes
©d eads, 32 sectors/strack, 22154 cylinders
&b TUnits = cylinders of 2043 * Lbl2Z = 104357¢ bvtes




>Dé format"gartiti”on, ta dung Iénh:
Fdisk <duong dan thu muc chira 6 dia>
> Vi du:

tootimitnews ] fdisk /dev/sth |




> Khi d A ta - X Cé Building a new DOS disklabel with disk identifier 0xb395e9b3.
()7 g 5;63 Changes will remain in memory only, until you decide to write them.

. X N After that, of course, the previous content won't be recoverable.
mot so tuy chon.

Warning: invalid flag 0x0000 of partition table 4 will be corrected by w(rite)

WARNING: DOS-compatible mode is deprecated. It's strongly recommended to

. A A
> Tal day’ dua tren switch off the mode (command 'c') and change display units to

sectors (command 'u').

Cac tly chon, ta s& NGRS
lya chon dé tao ra [N CERIRE
mot partition phu

hop.

toggle the dos compatibility flag
delete a partition

list known partition types

print this menu

add a new partition

create a new empty DOS partition table
print the partition table

quit without saving changes
create a new empty Sun disklabel
change a partition's system id
change display/entry units

verify the partition table

write table to disk and exit
extra functionality (experts only)

a
b
c
d
1
m
n
o
|
q
s
t
u
A4
W
X

Command (m for help):




1.3 TAO FILE SYSTEMS

< » Sau khi thue-hién xong phan viing 6 dia (format partition), ta van
~chua st dung duoc 6 dia nay.

»Dé str dung duoc, ta can phai format phan ving nay véi mot hé
thong tap tin da lya chon.

> Dung 1énh mkfs dé tao file hé thong
#mkfs [option] Device name (partition)
> Mot s6 option thuong dung

= -t Chi dinh type cho file hé thong. Néu khong chi dinh type thi mic dinh
s€¢ dung la ext2




- Vidu: v . -
‘#mkfs.eth . dinh dang partition theo loai ext2.
#mkfs.ext3 : dinh dang partition theo loai ext3.

#mkfs —t ext2 /dev/hdal




f [root@vnitnews ~]# mkfs.ext3 /dev/sdbl

mke2fs 1.41.12 (17-May-2010)
Filesystem label=

05 type: Linux

Block size=4096 (log=2)

Fragment size=4096 (log=2)

Stride=0 blocks, Stripe width=0 blocks
655360 inodes, 2620595 blocks

131029 blocks (5.00%) reserved for the super user

First data block=0

Maximum filesystem blocks=2684354560

80 block groups

32768 blocks per group, 32768 fragments per group

8192 inodes per group

Superblock backups stored on blocks:

32768, 98304, 163840, 229376, 294912, 819200, 884736, 1605632

Writing inode tables: done
Creating journal (32768 blocks): done
Writing superblocks and filesystem accounting information: done

This filesystem will be automatically checked every 39 mounts or
180 days, whichever comes first. Use tune2fs -c or -i to override.
[root@vnitnews ~14# |




I11.4 GAN KET FILE SYSTEMS

_.>Mount la mét:quatrinh ma trong d6 he diéu hanh lam cho céc tap

- tin va thu muc trén mot thiét bi luu trit (nhu 6 cirng, CD-ROM

~ hoic tai nguyén chia sé) co thé truy cap duoc bdi ngudi dung thong
gua hé thong tap tin cua may tinh.

> Qua trinh mount bao géom viéc hé diéu hanh duoc truy cap vao
phuong tién luu trir, cOng nhan, doc va xir 1y cau trdc hé thong tép
cung voi siéu dir liu trén no, sau do, dang ky ching vao thanh
phan hé thong tép ao (VFS).

» Vi tri dang ky trong VFS cua phuong tién mdi dugc mount goi
la diem mount. Day la diém ma nguoi dung co thé truy cap tap tin,

thu muc cua ﬁhugnﬁ ti€n sau khi ﬂué trinh mount hoan thanh.




I11.4 GAN KET FILE SYSTEMS

- >Ngu:o'c v6i mount Ia unmount, trong do, hé diéu hanh huy tat ca
‘quyen truy cap tap tin, thu muc ctia ngudi dung tai diém mount,
ghi ti€ép nhirng dir liéu nguoi dung dang trong hang doi VaO thiét

bi, 1am mai siéu dir liéu hé thong tép, sau do, tu huy quyén truy
cap thiét bi va lam cho thiét bi co thé thao ra an toan.

> Binh thuong, khi tat may tinh, mdi thiét bi luu trit s& trai qua qua
trinh unmount dé dam bao rang tat ca cac dit liéu trong hang doi
duoc ghi va dé duy tri tinh toan ven cta cau tric hé thong tép trén
cac phuong tién.




I11.4 GAN KET FILE SYSTEMS

~»MOUNT VA UMOUNT FILESYSTEM

Cu phap : #mount —t <device_name> <mount_point>

A A pr . = > = =
MOt SO tuy ChQn. La thiét bj vat Iy nhu La vi tri thu muc trong
/dev/cdrom, /dev/fdO ... cay thu muc.

-V : ché do chi tiét
-w: mount hé thong tap tin v4i quyén doc va ghi.

-r : mount hé thong tap tin voi quyén doc.

-t loai-fs  : x&c dinh hé thong tap tin dang mount : ext2, ext3, ...
-a  :mount tat ca hé thong tap tin khai béo trong /etc/fstab.

-0 remount <fs>: chi dinh viéc mount lai 1 filesystem nao do.




I11.4 GAN KET FILE SYSTEMS

‘ Tap tin /etc/fstab liét ké cac hé thong can dugc mount ty dong.

LABEL=/ / ext3 defaults 11
LABEL=/boot /boot ext3 defaults 1 1
None /dev/pts devpts gid=5,mode=620 0 O

cot 1: chi ra thiét bi hodc hé thong tap tin can mount

cOt 2. xac dinh mount point

coOt 3: chi ra loai filesystem nhu : vfat, ext2 ...

cot 4: cac tly chon phan cach nhau boi dau phay.

cot 5: x4c dinh thoi gian dé 1énh dump sao chép hé thong tap tin.

cot 6: Khai b&o 1énh fsck biét thir tu kiém tra cac hé thong tap tin.
e




I11.4 GAN KET FILE SYSTEMS

= Umount-hé thong tap tin
‘ Cu phap : #umount <device_name> <mount_point>

Vi du: Loai bo tat ca cac filesystem dang mount
#umount -a

Lueu y: umount khong loai bé nhitng hé thong tap tin dang stir dung




1.5 LENH CHATTR VA ISATTR

- > Cac tétp;t\- rén Ciilé thong tap tin mé rong, pho bién cia Linux
A(nhu: ext2, ext3, ext4 ...) co thé duoc lam cho khong thé chinh stra
- bang viéc sur dung 1 loai thudc tinh cu thé.

>Khi 1 tap tin & trang thai bat bién, khong thé chinh sira
(immutable), bat ct tai khoan nguoi ding nao ciing khéng thé xoa
cac tap tin nay cho dén chi trang thai bat bién nay duoc loai khoi
tap tin (ké ca tai khoan root)




1.5 LENH CHATTR VA ISATTR

énh chattred thé d{r(;c dung dé 1am cho tap tin khong thé chinh

t tap tin co thé duoc 1am cho bat bién béng viéc su dung lénh

Sau.

#chattr +1 file

> Pé lam cho tap tin co thé chinh stra trd lai, loai bo thudc tinh bat
bién ra khoi tap tin nhu sau:

#chattr -1 file




> Str dung 1énhIsattr dé hién thi thudc tinh cia cac tap tin nhi phan
trong hé thong cua ban tai cac vi tri nhu /bin, /sbin va /usr/bin, nhu
vi du:

#lsattr /usr/bin

a- Sfusr/bin/watch
=- Jusr/binsgvfs-mount
a- Jusr/bins/dh_1nstalludey
sattr: Operation not pported While reading flags on Jfusr/bin/nawk
a- Jusr/bin/dbus-cleanup-sockets
a- Jusr/bin/c 0
e- Jusr/bin/p

=- fusr/b

sattr: Operation not pported While reading flags on fusr/bin/createdb
=- fusr/bin/dh_undocumented
=- Jusr/bin/sputoppm
a- fusr/bin/iceauth
e- fusr/bin/gs
a- Jusr/bin/gettext
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