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Hé thong tap tin
Thiét bi ngoai vi

Trg giup

Cac |énh thao tac trén file va thu muc




Hé thong tap tin

Cau truc cay

Ppudng dan

Cac hé thong tap tin trén linux
Hé thong tap tin EXT2

Quyeén truy cap




Hé thong tap tin

Cau truc cay

Nut: thu muc (directory, folder)
La: tap tin (file)

Piém bat dau: goc (root), ki hiéu /
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Hé thong tap tin

Pudng dan (path)

DUng dé chi dinh mot phan tlr (nat) trén cay thu muc: thu muc hodc tap
tin

Du’dng dan tuyét doi: bt dau tir gbc (/) di qua cac nut trung gian va sau

cung dén phan t& quan tdm (s dung dau / dé phan cach cac ndt trén
dudng dan)

Vi du: /home/pnkhang/cours/Iinux/chuongl ppt

Du’dng dan ‘tudgng tdi: bat dau tir thu muc hién hanh di dén phan tir quan
tam (co thé di ngudc 1én thu muc cha)

Vi du: gia st thu muc hién hanh 1a /home/pnkhang, ta c6 thé sir dung
dudng dan tuong doi: cours/linux/chuongl.ppt

Chu y: / c6 2 y nghia
PlUng dau dudng dan tuyét doi: goc, hay th’ muc goc
Xuat hién cho khac: phan cach cac thu muc




Mt s6 thu’ muc chuan:

/bin, /sbin: ch(fa cac Iénh can thiét cho hé thong

/dev: tap tin thiét bi hodc cac file dac biét

[etc: chlra cac file cau hinh cua Linux

/lib: kernel modules, thu vién chia sé cho cac Iénh ndm trong /bin, /sbin
/mnt, /media: (mount point) dung dé &nh xa cac phan vung dia
/proc: nhirng thong s6 cua kernel

/boot: Linux kernel, system map cho budc 2 cua bootloader
/home: thu muc ngudi dung

/root: thu muc cua root (admin, nguGi quan tri)

[tmp: thu muc tam

Jusr: tai nguyén (tinh, chia sé) cho nguGi dung

Jusr/local, /opt: phan mém, thu vién chia sé

/var: dir liéu thay doi, thu muc spool (may in), tap tin nhat ky (logs), thu muc chia sé
va khong chia sé



Cac kiéu hé thdng tap tin

ext2 (Linux native)

ext3 = ext2 + nhat ky

Khoi phuc nhanh hé thdng file khi co su’ co
ext4:

Ké thua tu ext3, ra ddi tu’ phién ban 2.6.28 cua nhan Linux
(25/12/2008 )

Kich thudc file toi da I1én dén 16TB, kich thudc dia toi da dén
1 EB (exabytes, 101¢B)

swap: hé thong file dung lam vung dém cho bo nhd
chinh




Cong cu tao hé thong file

Cong cu tao hé thong file: mkfs, mke2fs

CU phap: mkfs -t <kiéu hé théng file> /dev/<tén file thiét
bi>

Vi du: mkfs -t ext2 /dev/hdal

Cu phap: mke2fs /dev/<tén file thi€t bi>

Vi du: mke2fs /dev/hdal (mkfs -t ext2 /dev/hdal)

Chuy:
D€ c6 thé st dung dugc Iénh, ta phdi m& mot terminal va
go Iénh tuong U'ng (xem phan hudng dan cai dat)




Tinh nhat quan cua hé thong file

Hé thdng file bi I0i

Do clp dién, tat may bat binh thudng khong s dung
shutdown

Kiém tra va khéi phuc lai tinh nhat quan cua
hé thong file

SUr dung: fsck -t <kiéu hé thdng file> /dev/<tén file
thi€t bi>

Vi du: fsck —t ext2 /dev/hdal




Cac kiéu hé thdng tap tin

Hé thong file ext2 (Linux native)

Chia thanh Blocks co kich thudc 1KB (2KB, 4KB hoac 8KB tuy hé thong) va
nhom lai thanh block group

Super Block: chira thdng tin vé kich thudc 1 block, cac inodes rong, thdi diém
mount vUa qua, etc.

Block Block Block
Group O Group T-1 Group M
Super | Group Block Inode Inode Diats

Block | Descriptors | Bitmap | Bitmep Table Elocks
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File system

File Size Limit

File system Size Limit

ext2 with 1 KB blocksize

16448 MB (~ 16 GB)

2048 GB (= 2 TB)

ext2 with 2 KB blocksize

256 GB

8192 GB (= 8 TB)

ext2 with 4 KB blocksize

2048 GB (= 2 TB)

16384 GB (= 16 TB)

ext2 with 8 KB blocksize

65568 GB (~ 64 TB)

32768 GB (= 32 TB)




Hé thong Ext2

Hé thong file ext2 quan ly 3 loai phan tr
Thu muc

Tap tin binh thucng

Chudi tun tu bytes

Tap tin dac biét

Thiét bi ngoai vi va cac cong cu giao ti€p

Tat ca déu dudc quan ly bang inode

Cu phap, lénh,quyén truy cap déu dudc quan ly giong nhau




Inode

Khoi ca ban

Moi file hay thu muc dugc md ta
bang mot va chi mot inode.

Cac inodes cua moi Block
Group dugc luu trong bang
inode cung vdi sd do su
dung inode (inode bitmap,
cho biét inode da sU dung,
inode nao chua)

Hinh bén mo ta cau truc cua
mot inode
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exf_frodle

Wiode

Crwvner i nfo

Data

Size

Timestaips

Data

Direct Blocks

Data

1ndirect blocks

Data

Donble Indirect

Triple Indirect

Data

Data




Mode

Cho biét inode nay bi€u dién gi: tap tin, thu muc, lién k&t mém, thiét bi khdi, thiét
bi ky tu’ hoac thiet bi FIFO

Quyén truy cap

Owner Information

NguGi dung va nhom ngugi dung cua file hay thu muc nay

Size

Kich thudc cda tap tin (tinh bang bytes),

Timestamps

Luu tr thong tin vé thdi gian cla inode: thdi gian tao ra, 1an cudi cing thay doi,

Datablocks

Cac con tro tro dén cac khoi dir liéu ma inode nay mo ta

12 con tr6 dau tién tro dén cac khdi vat ly chura dir liéu that su

3 con tro ké tiép moi con tro dén mot khoi gian ti€p bac 1, bac 2 va bac 3.
Moi khoi gian ti€p chlra B/4 con tro




Chu y:

inode cd thé mo ta cac tap tin thiét bi. Pay khong phai
la cac tap tin that su ma la cac thé bai dé chuagng trinh
thong qua no truy cap cac thiét bi.

Tat ca cac tap tin trong /dev cho phép chuang trinh truy
xuat cac thiét bi cia Linux. Vi du chuong trinh mount
cO mot tham sO la mot tap tin thiét bi mo ta thiét bi ta
can anh xa.




Thu muc
T Pia 147 | .
Danh muc cac tap tin va thu muc 33
con
1568 | example
Tao ra bang Iénh mkdir <tén <
thu muc>
C6 thé xem nhu' thu muc la mot inode 1568 Thu muc
file dac biet chua danh sach cac
muc (record) /rNC)i dung cua
MOi thu muc chia it nhat 2 muc: ; file examble
Ban than thu muc nay . v !/\ i
Thu muc cha .
Cac muc con lai (néu co) cera cac tap
tin_ va thu muc con cuta thu muc nay 4bytes Inode number
MOi muc cua thu muc co cau trdc | 2bytes Record length
nhu hinh bén 1byte File name length
1byte File type
1 - 255 byte(s) | File name




Lién két (link)

Lién ké'txctrng - Dia 1471
Pudng dan truy cap dén mot tap tin 83|
Tao m6t lién két 1568 | example
SU dung lénh In <file> <tén lién két>
Thém mot muc vao thu muc
Muc dich: tao ra mot tén cuc bd : Thw muc D1
(hodc bi danh) ngan cho mot mot tap inode 1568—(
tin
Xo6a mot tap tin = x6a mot lién két =
giam sO lién két cua inode biéu dién - 59
tap tin that su, khi s6 tham chi€u = 0 ‘ '
= xda that su’ file nay - 5] ..
Cha y: khong thé tao lién két 1568 | link
ci’ng cho mot thu muc
Thw muc D2




Lién két (link)

Lién két mém (symbolic link) Pia

file c6 ndi dung la tén cla mot file khac 147

hoac mot thu muc 83|

1568 | example
Tao lien ket mem ’ inode 1568
In —s file <tén lién két> W Thu muc D1

X6a mot lien két mém khong anh -

hudng gi dén file ma no tré dén -

X0a file hoac thu muc ma mot lién két 59

mém tro dén sé lam cho lién két khong inode 2529 5|..

con hdp I nira < 2529 | link
Chtra(dwdng dan dén file examﬁp%i Thw muc D2
/home/D1/example '
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Thiét bi ngoai vi

xem nhu mot file

chira trong thu muc /dev

cd cac quyeén truy cap giong nhu file va thu muc
Tuy nhién, xI' ly bén trong sé khac nhau
Ham cua hé thdong file doi vai cac file binh thuGng
Trinh diéu khién thiét bi (drivers) déi vGi cac thiét bi
Thiét bi hoat dong & hai ché do

Khoi (block)

Ky tu’ (character)
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Cac thiét bi hoat dong & ché do khoi co 4 tinh chat:

Khoi: dan vi thong tin (dir liéu) co kich thuGce ¢d dinh (512B, 1KB, 4K, ...)
Truy xuat ngau nhién (random access) vao mét khdi n. bat ky

SU dung vung nhd dém & cap do nhan (kernel level)

Cé thé tao mot hé thdng file trén thiét bi nay

Cac thi€t bi hoat dong & ché do khoi dugc xem nhu mot dai cac khoi tu' 0
dén N — 1.

Vi du: dia, bang tu, ...

Truy xuat thong tin tu’ cac thi€t bi gom 2 budc:

Doc:

Chuyén khéi dif liéu tir thiét bi sang bd nhd hé théng (caching)

Sao chép khai dir liéu tur bd nhd hé thong sang bo nhé chuang trinh

Ghi:

Tuong tu nhu doc, doi khi kem theo cac ca ché dong bo hoa



21

Cac thiét khong hoat dong & ché do khoi
Trao doi bat ky Iugng thdng tin nao

Truy xuat tuan tu

Khong s’ dung bd nhé dém

Khong co hé thong file trén thiét bi

Vi du:

Thiét bi dau cudi (terminal), may in, socket, ...

Truy xuat gan nhu truy xuat file binh thudng

Hai ché do doc:

Theo dong éllne ): dif liéu sé dugc truyén di khi mot ky tu’ dac biét dugc
phat ra (vi du; ky tu xuébng dong)

Cho phép diéu khién ludng dif liéu, ngat
Tung ky tu' (raw): doc tung ky tu mot
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Trinh diéu khién thiét bj (driver)

Piéu khién mot loai thiét bi nao do

Tz_“a)p hgp cac ham dinh nghia san (open, read, write, close,
Cac ham dugc nhom lai trong 2 bang

bdevsw (ché do khoi)

cdevsw (ché do ky tu)

Inode cua mot thiét bi co 2 muc

SO hiéu chinh (major number): chi so trong bang bdevsw
hodc cdevsw

SO hiéu phu (minor number): mo ta mot don vi cu thé nao do
cla loai thiét bi
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Pseudo devices

Pugc quan ly nhu mot thiét bi nhung khong gan két véi
mot thiét bi vat ly nao

Bao gom:

Thiét bj ao:

Terminal: clra s6, ndi két mang

Phan vung dia

/dev/null: thung rac, ghi gi vao day cling mat hét
/dev/tty: terminal gan két véi chuang trinh

/dev/mem: anh bo nhd cua tién trinh
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Tai liéu hudng dan sir dung dugc S dung Iénh

chia thanh 8 phan Man [section] <lénh>
Chuadng trinh thuc thi hodc I1€énh cua Vidu: manls
Shell

Hodac: man1ls

Goi hé thong (ham do nhan cung cap) & thoat khoi trang hudng dan
Goi thur vién (ham do cac thu vién g6 phim q

chuong trinh cung cap)

Cac files dac biét (trong /dev)

Pinh dang file va cac quy udc

Games

Khac

Lénh quan tri hé thong (danh riéng cho
root)

Ham cua nhan



Moi trang hudng dan (két qua cuia Iénh man) gdm nhiéu phan

NAME Tén lénh

SYNOPSIS Cu phap
DESCRIPTION MO ta

EXAMPLES Vi du minh hoa
OPTIONS Cac tuy chon

FILES Cac files cé lién quan
VERSION Phién ban

EXIT STATUS Trang thai két thuc
RETURN VALUE K&t qua tra vé cua Iénh
NOTES Ghi chd

BUGS LOi

AUTHORS Tac gia

SEE ALSO Xem thém




Lénh man chi hién thi trg gitp khi ta go ding tén 1énh
Néu khéng nhé chinh xac tén |énh ta cd thé st dung
lénh tim ki€m thong tin

apropos <tu khda>

Vi du:

apropos editor

apropos lock
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Is: liét ké thu muc

cd: ddi thu muc hién hanh

pwd: in dudng dan cla thu muc hién hanh
mkdir: tao thu muc

rm: x0a file, thu muc

cp: copy file hoac thu muc

mv: doi tén hodc di chuyén file/thu muc
In: tao lién két (ci’ng va mém)

touch: tao va thay doéi thudc tinh file

find: tim ki€m file/thu muc

which, whereis va locate: tim file trong co s& di liéu



Cac Iénh trén file va thu muc

Lénh liét ké thu muc: Is

Cu phap: Is [options] <Path>

Options

-i: liét ké inode

-h: in ra kich thudc dé doc

-I: liét ké moi muc trén mét dong

-n: liét ké ca UID va GID

-p: hién thj ca cac ky hifu md ta (/, =, @)

-R: recursive dé€ liét ké ca nhifng thu’ muc con
-S: sap x€p két qua theo kich thudc

-t (-c): sap x€p két qua theo thdi gian cap nhat
-u: hién thi thdi gian cda [an truy cdp sau cling

Xem thém cac options khac: man Is




Cac Iénh trén file va thu muc

Lénh chuyén doi thu muc hién hanh (cd)
Cu phap: cd <thumuc>

Vi du:

cd /home/pnkhang/toto

cd ../dtnghi/toto

Lénh in ra vi tri thu’ muc hién hanh (pwd)
Vi du:

pwd
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Nhom |énh tao/x0a thu muc: mkdir, rm

Cu phap cua lénh tao thu muc: mkdir <DirName>
Vi du: mkdir data

Cu phap cua lénh xoa thu muc: rm -r <DirName>
Vi du: rm -r data

Lénh xo0a file: rm <FileName>

Vi du: rm data/toto

Option cua Iénh rm:

-f: x6a khong can hoi, vi du: rm -f data/toto

-r, hodc -R: xda dé quy (dung dé xda thu muc)



Cac Iénh trén file va thu muc

Lénh sao chép

CU phap: cp [OPTIONS] <ngu6nl> <nguodn 2> ... <dich>
Vi du: cp data/toto data/tata

Options:

-r, hodc -R: dé quy (dung dé copy ca thu muc)
-d: bo qua cac lién két khi sir dung —R

-f: ép budc phai lam (force)

-I: hién ddu nhac khi ghi de

-p: duy tri thudc tinh file

Vi du:

cp log.txt log.dat

cp log.txt /home/userl

cp -f log.txt /home/userl




Cac Iénh trén file va thu muc

Di chuyén hodc doi tén

CuU phap: mv [options] <OldName> <NewName>
mv [options] <Source> <Dest>
mv [options] <Source> <DestDir>

Options

-f: ép budc phai lam (force)

-I: hién dau nhac khi ghi dé

Vi du:

mv log.txt log.dat

mv log.txt /home/userl

mv —f log.txt /home/userl




Cac lénh trén file va thu muc

Lénh tao lién két: In
CU phap: In [option] <Source> <DestSym>

Option -s: lién két mém (soft link), cd thé <Source> va
<DestSym> nam trén hé thong file khac nhau

Mac dinh la lién két cung, <Source> va <DestSym> phai
nam trén cung hé thong file

Vi du:

In -s lilo.conf lilo.sym

S6 tham khao va kich thudc cda 2 kiéu lién két la
khac nhau
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Lénh tao va thay doi file: touch
Cu phap: touch {options} <Files>
Options

-a: thay doi thdi gian truy cap file

-m: thay doi thdi gian cdp nhét file

-r: lay thudc tinh thoi gian tu file khac
Vi du:

touch testl.txt test2.txt testk.txt
touch mytest.txt —r /etc/fstab
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Nhom Iénh tim kiém: find, which, whereis va locate

Cu phap: find <Thu muc> <Criteria> [-exec <CMD> {} \;]
Vi du: find /usr -name pgsql

Tim file “pgsql” bat dau tur thu muc /usr

Vi du: find /home -user 501

Tim tat ca cac file cta chui sd hitu la nguGi dung cd s hiéu UID la 501 bat dau tur
thu muc /home

Vi du: find /home/userl —name log.txt —exec rm {} \;

Tim t&t ca cac file tén log.txt bat dau tir thu muc /home/userl va xoa cac file nay
Lénh xargs: chuyén hudng ra cua chtrinhl dén hudng vao
chtrinh2

Vi du: find /home/userl —name log.txt | xargs rm
Co chic nang tucng tu’ 1énh trén
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Nhom Iénh: which, whereis va locate

Cu phap: Command <FileName>

Lénh which: tim tra vé dudng dan day du cua file tu cac dudng dan dinh
nghia trong bién PATH

Vi du: which xcalc

Lénh whereis: tim tra vé dudng dan day du cua cac file tu’ cac duong dan
dinh nghia trong bi€én PATH

Vi du: whereis xcalc

Lénh locate: t|m tra vé dudng dan day du cla cac file cd chlra chuoi
FileName tir cdc dudng dan dinh nghia trong cd s& dit liéu /var/lib/slocate

Dung Iénh updatedb cap nhat co sG dit lieu /var/lib/slocate
Vi du: locate xcalc
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?: thay thé bat ky ky tu’ nao
*: 0 hay nhiéu ky tu
‘abc]: a hoac b hoac ¢
~abc]: bat ky ky tu nao tru' a, b, ¢
a-z]:a, b, ¢, ..., Z
0-5]: 0,1, 2,3,4,5
a-c3-8]:a,b,c, 3,4,5,6,7,8
~: thu’ muc nguGi dung
~pnkhang: thu’ muc cua ngudi dung pnkhang
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Tao thu muc tén data trong thu’ muc user
mkdir data

bi dén thu muc data

cd data
Tao thu muc du_lieu trong user
mkdir ../du_lieu

Tao link ciing dén file hello.txt co tén h_link dat trong
thu muc data
In ../hello.txt h_link

Tao mot link mém dén file hello.txt tén s_link dat trong
thu muc du_lieu
In -s ../hello.txt ../du_lieu/s_link
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Tao thu muc tén data trong thu’ muc th
mkdir data

Liét ké nbi dung thu muc user
Is ../user

bi dén thu muc data
cd data

Tao thu muc tén du_lieu trong thu muc th
mkdir ../du_lieu

Tao mot file tén hello.txt trong thu’ muc th
touch ../hello.txt

Tao.mot lien két cung.dén. file hello.txt co.tén h_link
dattronathirmiicdata In .. /hello b h link
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