Chuong 8
File-System Interface

'“?-. Néi dung

0 Khai niém co sé

o Cac phuong thuc truy cap
o Cau truc thu muc

0 File-System mounting

0 Chia sé file

o Bao vé (Protection)
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N s _an 2
“s Khai niém co so

User Abstraction | | Hardware Resource
Process/Thread CPU
Address Space <0S=> Memory

Files Disk

Mo hinh truiu tugng hdéa File System

Programmer Applications Daemons Servers Shell
Interface open() close() read() write()
Device link() rename()

Independent
Interface sectors tracks
Device seek() readblock() writeblock()
Interface

Hardware Disk
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s NhUng yéeu cau cua user

0 Persistence: dii liéu dugc luu gilr bén viing

0 Speed: truy xuat dii liéu nhanh

0 Size: c6 thé luu trii that nhiéu d liéu

a Sharing/protection: user c6 thé chia sé di liéu
khi can thiét va c6 thé bo vé dii liéu riéng tu khi
can thiét

o Ease of use: user c6 thé dé dang tim kiém, kiém
tra, hiéu chinh, cap nhat di liéu
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“e Dac diém cua phan cung va OS

0 Phan cling cung cép sy ho trg sau
— Persistence : cac thiét bi luu trii bén viing (non-volatile memory)
— Speed : cung cép kha nang truy xuét ngau nhién (random
access), nang cao téc do dia (5400 — 7200 — 10K rpm,...)
— Size : dung lugng dia ngay cang Ién (40GB, 80GB, 120GB,...)
0 Hé diéu hanh cung cap
— Persistence : luu trii du thtia, back-up phuc vu cho recovery (vi
du: RAID,...).
— Ease of user:
= Gan tén cho mot khéi di lieu (file)
= TS chiic c4u tric quan ly file: thu muc
* Thuc hién qua trinh anh xa file (cai nhin luan ly clia user) vao
khong gian luu trli vat ly (trén dia). Qua trinh nay trong suét
doi vdi user.
— Sharing/Protection : cac quyén truy cap file/thu muc
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% Khai niém co sé (t.t)

0 P& quan ly cac thiét bi luu trii mdt cach hiéu qua,
OS che dau chi tiét cap thap cla cac thiét bi luu
trii vat ly, chi dinh nghta cac khai niémluu tr
luan ly

a Cac khai niém luén ly (user view)

— File

— File description
— Directory

— File System

Khoa Céng Nghé Théng Tin — Bai Hoc Bach Khoa Tp.HCM -XI1.6-




% C4c thudc tinh cua File

a Name — tén file (human-readable form)

a Type — binary, text, image, ..

o Location — con trd dén vi tri file trén thié€t bi luu trl

o Size — kich thudc hién tai (va muc t6i da cho
phép !!)

0 Protection — kiém soat quyén doc, ghi, thuc thi file

a Time, date, user identification — cac théng tin dung
cho protection, security, va usage monitoring.

0 Théng tin vé file dugc gili trong cdu tric thu muc.
CAau truc nay dudc luu tri trén thiét bi luu tri vat
ly.
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-B?.. Cac tac vu trén file/thu muc

o Create

— Cé&p phat khéng gian luu tri

— Thém entry trong thu muc

a Write
— Tim file trong thu muc
— Thuyc hién tac vu ghi tai vi
tri con tré ghi (write pointer)
a Read
— Tim file trong thu muc
— Thuc hién tac vu doc tai vi
tri con tré doc (read pointer)
a Reposition - file seek

— Thiét lap con trd doc/ghi
dén vi tri dugc chi dinh (tai
dinh vi).

o Delete
— Tim thu muc chua file can xéa
— Xoa cac disk blocks cuia file
— Xoa entry trong thu muc

a Truncate

— Gil lai tdt ca cac thudc tinh file,
ngoai tru kich thudgc file = 0

Open(Fi)

— Tim file Fi trong c4u trac thu
muc Search trén dia

— Kiém tra quyén truy cap

— Nap ndi dung entry Fi trong thu
muc vao bd nhé

o Close(Fi)
— Chuyén noi dung entry Fi trong

bo nhé vao dia

]
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*s Cac cau truc file

0 Khdéng cdu truc — mdt chubi words, bytes
o CAu trdc record don gian

— Lines

— Fixed length

— Variable length
o CAau tric phtc tap
— Formatted document (Word/Excel document,...)

— Relocatable load file (executable, dynamic linking library,...).
o Moi hé diéu hanh phai ho trg it nhat mot cau tric — dé
la cau trac cla file thuc thi (DOS/Windows: exe, com,...)

o Ai quyét dinh c4u truc cua file
— Operating System ?

— Program ?
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e Kieu file — Name, Extension
file type usual extension function
executable exe, com, bin read to run machine-
ar none language program
object obj, o compiled, machine language,
not linked
source code c. cc, java, pas, source code in various
asm, a languages
batch bat, sh commands to the command
interpreter
text txt, doc textual data, documents
word processor | wp, tex, rrf, various word-processor
doc formats
library lib, a, so, dll, libraries of routines for
mpeg, mowv, rm programmers
print or view are, zip, tar ASCII or binary file in a
format for printing or
viewing
archive arc, zip, tar related files grouped into
one file, sometimes com-
pressed, for archiving
or storage
multimedia mpeg, mov, rm binary file containing
audio or A/V information
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:. Access Methods

o Sequential Access: truy xuat thong tin tuan tu
— read (doc va tu déng ddi con tré file dén vi tri k€ tiép)
— write

tré vé dau file, dén cudi file

forward/backward n record

o Direct Access (relative access)
— file cu thanh ti cac khdi, record kich thudc cé dinh

— read n
- Wr/t(?_n becinnin current position end
— position to n gnning
— read next
— write next
. ) ind
— rewrite n rewin I:read or write s
Minh hoa Sequential Access
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% Cau tric thu muc

o La tap hgp cac node luu gili théng tin clia cac file trong
hé thong

Directory Q Q O

Files

¢ Ca cau trdc thu muc va cac file déu nam trén dia
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“e Vi du vé cau truc File-System

partition A <

partition B <

AYd

directory

files

directory

files

% disk 1

partition C 4

directory

files

=~ disk 2

AN

> disk 3
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N n = 2
**s Thong tin cua thu muc
a Name
a Type: file, directory, symbolic link, ...
0 Address: dia chi ctia khéi luu tri file
a Current length
a Maximum length
0 Date last accessed
0 Date last updated
a Owner ID
0 Protection information
Q...
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-3 Céc tac vu trén thu muc

o Search: tim trong cdu tric thu muc dé 1y dugc théng tin
trong entry clia mot file

a Cfeate: tao mot file maGi va thém vao cau trac thu muc
dé quan ly

Delete: x6a mét file

List: hién thi n6i dung mét thu muc

Rename: d6i tén file

Traverse: duyét toan bo hé théng file

Thuc chat, thu muc ciing l1a mot file ddac biét, cung cap
sy anh xa tudng Ung gilia dinh danh cla file va tat ca
théng tin, di liéu khac cua file.

0O 0O 0O 0O O
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4 Muc tiéu té chuc cau truc thu

—~ muc

0 Hiéu qua (efficiency) — dinh vi nhanh chéng mot
file nao do.

a Dat tén (naming) — thuén tién cho user. Vi du
— Hai users c6 thé ¢4 file trung tén (nhung khac nhau)
— M6t file c6 thé c6 nhiéu tén khac nhau.

o Nhém (grouping) — t6 chiic thanh cac nhom file
luan ly dua trén cac thudc tinh cuda file, (vi du:
file chuong trinh C, file tai liéu MS Word, file
chudng trinh games, ..)
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“e Cau truc single-level

directory cat bo a test data mail cont hex | records

TTITTTTI

® Naming
@ Grouping

-
4
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no i
*s Cau truc two-level

master
file user 1 | user2 | user 3 | user4
directory
| | \
user file
directory | cat | bo | a | test a | data a | test x |data | a

bbb b b

QOO VO 0O 0WOO

© Khai niém dudng dan - path name: khéng c6 &
single-level

© Hai users c6 thé c¢ file trung tén

© Tim ki€ém hiéu qua hon

® Khéng hé trg kha nang grouping
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s Cau trac cay thu muc

root | spell ‘ ‘ programs|
L J
stat ‘ mail | dist ‘ | find ‘ count ex reorder mail |
g s Jj \
\_) \— \J K_) e
prog ‘ copy prt ‘ exp |reorder list find ‘ | hex | count |

\w

)
j O I_/" ""\ ._/" \
¥ 4 P
L) \_)
list obyj spell
;}'\ ..-’L‘\I /L /l\ £ Fa
IM/’ o/ \_) I"_) I\.) \_>
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#>o Cau truc cay thu muc (t.t)

© Tim ki€m hiéu qua
© Cung cép kha nang grouping (bang cach t6 chuic ciu
truc thu muc con)
© C6 thé dung dudng dan tuyét ddi hoac tuong doi
© Khai niém thu muc lam viéc (working directory). Vi du
cd /spell/mail/prog
cat list
© Xdba cay thu muc
x6a thu muc mail

| prog | copy | prt [exp| count|

® T8 chiic c4u truc di liéu quan ly kha phuc tap (phan
hién thuyc hé thong file)
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*3 CAu trdc acyclic-graph

o Cé thé chia sé thu muc
con va file.
— Mot file chia sé c6 thé c6
nhiéu tén (aliasing)
o Hién thuc chia sé

I/spell/count

list ‘ all [ w |coun!‘

— Symbolic link: mot con tro o wors R
dén file hodc thu muc khac | ¥, Tl &
In -s /spell/count v "

/dict/count

— Hard link: nhan ban thong
tin trong thu muc chia sé

list |rade | w7 ‘

I
N1z n . . . . ’ .\_j: ..\-/Ir - J
& Néu file /dict/w/list bi x6a
= dangling pointer
& Giai phap 7??
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,Eb‘ File system mounting

o Dé c6 thé truy xu4t, file system phai dudc gan I&p
(mount)

o Mét file system dudc gan tai mét thu muc, goi la mount
point.

0 Cac budc ti€n hanh gan lap: mount /device/dsk /users
— Cung cép tén thiét bi va mount point
— Kiém tra xem thiét bi c6 chia moét file system hgp 1& khéng?
— Gan |&p file system vao vi tri mount point

o Né&u mount-point cé chua file?
— Caéc file ctia thu muc mount point s& khong nhin thdy dugc, tri

phi un-mount file system.

o Co6 thé gan lap céc file system khac nhau tai cac mount
point khac nhau.
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‘e File system mounting (t.t)

/

Mount
Point

/o Existing Un-mounted
partition
(/device/disk)

USETS

siie jane

Vung khéng nhin thdy khi /device/disk dugc mount
Lénh gan lap: mount /device/dsk /users
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s Chia sé file

0 Nhu cau chia sé file trong hé théng multi-user rat
IGn

o Viéc chia sé cling c6 thé thuc hién qua cd ché bao
vé, kiém soat nghiém ngat

a Trén hé thdng phan bo (distributed systems), cac
file c6 thé dudc chia sé qua mang may tinh

0 Network Fjle System (NFS) la phuong phap chia sé
file rat)pho bi€n dung co ché RPC (mo hinh client-
server

o Mot file system ti xa cling phai dugc mount truéce
khi st dung
— mount ditlab.hcmut.edu.vn:/oscourse /home/osbook

— Khi file system da dugc mount, moi truy xudt dén file/thu
muc trén dé déu nhu binh thucng khéng phan biét la local
hay remote niia.

— Van dé: naming (DNS, NIS, LDAP, Active Directory, ...)
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#=e Vi du mount remote file-system

/

home

N oun

paper osbook

N -
~o -
_______

DFS

Local Client

/

export ‘
————— oscourse

-
-
-
.
’
4

DFS DSM
/0S/DSM

sbook/DSM
ditlab.hcmut.edu.vn

Remote Server
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#*s Automounter trén NFS
Client machine Server machine
r 1. Lookup “fhome/alice" ,:I
users
i 3. Mount request
NFSclient ———m Automounter »
aice 77 [\
2. Create subdir "alice” ' by Y
| Local file system interface I—I ‘I—| [— J I—I
homﬁ/-- ]
~ alice o B
| N o 4. Mount subdir "alice"
el from server
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s Bao vé (protection)

0 Cha nhan clia mot file phai dugdc cung cép kha néng
kiém soat, diéu khién qua trinh truy cap file
— CAc tac vu c6 thé thuc hién trén file?
— Nhiing ai dugc quyén thuc hién thao tac trén file?
o Céc kiéu truy xuat file
— Read
— Write
— Execute
— Append
— Delete
— List
o D& kiém soat qua trinh truy cap, cach ti€p can thong
thudng la gan kem theo moi file mét access-control list
(ACL)
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b . <
#*s Access-control list va group

o Cac ché do truy cap: read, write, execute

a Ba nhém user: owner, group, universe (public)
— User name va user identifier (user ID)
— Group name va group identifier (group ID)

o Vidu trong UNIX: c6 3 field, mdi field c6 3 bits

— Field : read, write, execute
— Bit 1 r(4), w(2), x(1)
RWX
owner access 7 = 111
RWX
group access 6 = 110
RWX
public access 1 = 001
Khoa Céng Nghé Thong Tin — Dai Hoc Bach Khoa Tp.HCM -X1.28-

14



