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Chöông 10: Heä thoáng file

“ 10.A

 Giao dieän heä thoáng file

 Caùc yeâu caàu cuûa öùng duïng

 File

 Thö muïc

 File system mounting

 Chia seû & baûo veä
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Löu tröõ thoâng tin cho öùng duïng

 Caùc yeâu caàu cuûa öùng duïng

 Persistence

 Speed

 Size 

 Sharing/protection

 Ease of use
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Löu tröõ thoâng tin cho öùng duïng

Ñöôïc hoã trôï bôûi

 Phaàn cöùng 

 Persistence: caùc thieát bò löu tröõ beàn vöõng (non-volatile memory)

 Speed: cung caáp khaû naêng truy caäp ngaãu nhieân, naâng cao toác ñoä 

ñóa (5400  7200  10K  15K rpm)

 Size: dung löôïng lôùn, 20M  700M  40G  200G  1T byte
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Löu tröõ thoâng tin cuûa öùng duïng

 Heä ñieàu haønh

 Persistence: löu tröõ dö thöøa, back-up phuïc vuï cho recovery

Ví duï: RAID (Redundant Array of Independent Disks)

 Ease of use: 

Gaùn teân cho moät chuoãi caùc khoái döõ lieäu  file

Hoã trôï quaûn lyù caùc file  thö muïc

User khoâng caàn quan taâm ñeán caùc chi tieát hardware (giao tieáp 

vôùi disk controller theo IDE, SCSI,…)

 Sharing/Protection: cho pheùp thieát laäp caùc quyeàn truy caäp file/thö 

muïc
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Ñònh nghóa file

 File laø moät chuoãi caùc byte

 ñöôïc ñaët teân,

 persistent,

 caùc taùc vuï leân moät file goàm ít nhaát laø

 read

write
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Ñònh nghóa file

 ‚The file, an abstraction in operating systems, is a 

sequence of bytes with a name. Users are allowed to do 

only two things with a file: read and write. Read means to 

copy the file’s bytes into the user’s workspace. Write

means to replace the contents of the file with a new 

sequence of bytes from the user’s workspace.‛ [Denning]
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Caùc loaïi file

 Caùc loaïi file

 regular file

 directory

 special device file (trong UNIX):

Almost every device has a special device file associated with 

it 

Character special file, block special file,… cho pheùp öùng duïng 

töông taùc vôùi moät device driver
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Caùc kieåu file

 Caùch phaân bieät kieåu file

 extension

 magic number
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Caùc kieåu file thoâng duïng
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Ñònh daïng file (1)

 ÖÙng duïng coù theå löu vaø dieãn dòch döõ lieäu trong file theo 

ñònh daïng rieâng

 MS Word

 Adobe Acrobat

 …
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Executable file Archive

Ñònh daïng file (2)

 Ví duï trong UNIX
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Caáu truùc file

 Caáu truùc file: moâ hình file ñeå ngöôøi duøng laäp trình

 Khoâng coù caáu truùc: moät chuoãi byte (Unix, DOS, Windows), Hình a

 Caáu truùc record

 Fixed length, Hình b

 Variable length: hoã trôï tìm nhanh choùng moät record vôùi key cho tröôùc 

(IBM mainframe), Hình c
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Caùc caùch truy caäp file

 Duøng caùc taùc vuï thoâng thöôøng (read, write) treân file,

 truy caäp tuaàn töï (sequential access) 

 truy xuaát döõ lieäu theo thöù töï, töøng byte hoaëc record

 truy caäp baát kyø (random access)

 truy xuaát döõ lieäu, byte hoaëc record, taïi vò trí baát kyø 

 truy caäp duøng khoùa

 truy xuaát moät record döïa vaøo key cuûa noù

 Memory-mapped file

 Giaû söû coù caùc system call map vaø umap (‚unmap‛)

 Goïi map ñeå ‚chieáu‛ file vaøo khoâng gian ñòa chæ aûo cuûa quaù trình

 Duøng caùc taùc vuï truy xuaát boä nhôù ñeå truy xuaát file

 Goïi umap khi xong
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Caùc thuoäc tính cuûa file
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Caùc taùc vuï treân file

 Create

 Taïo moät file môùi

 Write

 Thöïc hieän taùc vuï ghi döõ lieäu vaøo file taïi vò trí con troû ghi 

 Read

 Thöïc hieän taùc vuï ñoïc döõ lieäu töø file taïi vò trí con troû ñoïc

 Reposition

 Thieát laäp con troû ñoïc/ghi ñeán vò trí do quaù trình chæ ñònh

 Delete

 Xoùa file

 Truncate

 Giöõ laïi taát caû caùc thuoäc tính cuûa file, ngoaïi tröø kích thöôùc file ñöôïc thieát 

laäp veà 0

 Open

 Quaù trình phaûi môû file tröôùc khi söû duïng

 Close

 Quaù trình phaûi ñoùng file sau khi söû duïng
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Thö muïc

 Thö muïc (directory, folder) laø moät tieän ích cuûa heä ñieàu 

haønh ñeå ngöôøi duøng deã daøng toå chöùc caùc file cuûa mình.
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Caùc taùc vuï treân thö muïc trong UNIX

 Create

 Taïo moät directory môùi

 Delete

 Xoùa moät directory troáng

 Opendir

 Quaù trình phaûi môû directory tröôùc khi ñoïc noù

 Closedir

 Quaù trình phaûi ñoùng directory sau khi ñoïc noù

 Readdir

 Ñoïc entry tôùi cuûa directory

 Link

 Unlink
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Caùc loaïi caáu truùc cuûa thö muïc

 Töø ñôn giaûn ñeán phöùc taïp, tuøy heä thoáng,

 Single-level directory

 Multi-level directory

 Tree-structured directory

 Acyclic-graph directory

 General graph directory
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Caùc loaïi caáu truùc cuûa thö muïc (1)

 Single-level directory

 Chæ coù moät directory cho moïi file trong heä thoáng 

CDC 6600, IBM MVS, PalmOS
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Caùc loaïi caáu truùc cuûa thö muïc (2)

 Caûi tieán caáu truùc single-level directory

 Moät soá muïc tieâu 

 Thuaän tieän cho user khi ñaët teân file, caùc user khaùc nhau coù theå 

ñaët teân file truøng nhau

 File coù theå coù nhieàu hôn moät teân

 Hoã trôï phaân nhoùm (grouping): toå chöùc caùc files cuøng ñaëc ñieåm 

vaøo chung moät nhoùm 

Ví duï nhoùm file maõ nguoàn ngoân ngöõ C, nhoùm file MS Word,…
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Caùc loaïi caáu truùc cuûa thö muïc (3)

 Two-level directory 

 ‘master file’ directory

 ‘user file’ directory
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Caùc loaïi caáu truùc cuûa thö muïc (4)

 Tree-structured directory

Moät caây thö muïc trong UNIX
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Caùc loaïi caáu truùc cuûa thö muïc (5)

 Acyclic-graph directory
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Caùc loaïi caáu truùc cuûa thö muïc (6)

 General-graph directory

 Vaán ñeà: cycle coù theå xuaát hieän

Duøng giaûi thuaät kieåm tra chu trình moãi khi taïo file?
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Ñònh vò file trong caây/röøng thö muïc

 Duøng ñöôøng daãn (path name) ñeán moät file ñeå ñaëc taû vò trí 

cuûa file trong caây hay röøng directory

 Ví duï

UNIX, Linux /usr/ast/mailbox

DOS, Windows \usr\ast\mailbox

 Ñöôøng daãn tuyeät ñoái

 Thö muïc hieän thôøi (current directory, working directory)

 Ñöôøng daãn töông ñoái
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Keát noái file system vaøo heä thoáng

 Phaûi gaén (mount) thieát bò (partition,…) chöùa file system ñeå 

öùng duïng coù theå truy caäp file cuûa noù

 Thö muïc ñeå gaén vaøo ñoù moät file system ñöôïc goïi laø mount point

 Ñeå thöïc hieän leänh gaén

# mount  /device/thedisk  /mountpoint

“ heä ñieàu haønh phaûi thöïc thi caùc böôùc

 OS kieåm tra xem file system coù ‚hôïp leä‛ hay khoâng 

 Gaén file system vaøo vò trí mountpoint

 Neáu mount point coù chöùa file?

 Caùc file chöùa trong thö muïc mount point seõ bò che cho ñeán khi 

unmount file system.
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File system mounting (1)

file system trong 

partition /dev/hda3

Caùc file bò che khi file system trong partition /dev/hda3 ñöôïc 

mount vôùi leänh mount /dev/hda3 /users

mount point
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File system mounting (2)

Sau khi mount, coù theå truy caäp caùc file trong partition /dev/hda3
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Hard link vaø soft link

“ Trong UNIX

 Hard link: ln  /dict/count  /spell/count

 Soft link: ln  -s /spell/words/list  /dict/all
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NFS

 Network File System (NFS) cuûa Sun laø moät giaûi phaùp 

cung caáp dòch vuï file trong maïng maùy tính

 Moâ hình client-server, hieän thöïc vôùi RPC

 NFS client phaûi gaén (mount) file system ôû xa tröôùc khi söû duïng

From Feitelson
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NFS

 Mount

 Ví duï

mount ditlab.hcmut.edu.vn:/oscourse /home/mydir

 Töø caùi nhìn cuûa öùng duïng, moïi truy xuaát ñeán file hay thö muïc xaûy 

ra nhö bình thöôøng, khoâng phaân bieät truy caäp file/directory laø cuïc 

boä hay ôû xa.

Hoã trôï bôûi VFS (Virtual File System)
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Ví duï mount remote file system 

/

home

paper mydir

/

oscourse

IO VM

IO VM

/home/mydir/VM

/oscourse/VM

ditlab.hcmut.edu.vn

NFS client NFS server
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VFS phaân bieät truy xuaát cuïc boä hay ôû xa 

 Neáu file ôû xa, VFS kích hoaït NFS client ñeå noù xöû lyù tieáp

From Feitelson
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Baûo veä (protection)

 Heä ñieàu haønh phaûi hoã trôï chuû nhaân cuûa file trong vieäc 

kieåm soaùt truy caäp file

 Caùc taùc vuï coù theå thöïc hieän treân file?

 Nhöõng ai ñöôïc quyeàn thöïc hieän thao taùc treân file?

 Caùc quyeàn truy caäp file

 Read

 Write

 Execute, Append, Delete,…

 Caùch tieáp caän thoâng thöôøng 

 Moãi file coù moät Access Control List (ACL), goàm caùc caëp user, 

rights

Windows NT/2K/XP, Linux

user coù theå laø moät nhoùm
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Access Control List

File F1:

- Moïi quaù trình cuûa user A coù quyeàn ñoïc/ghi

- Moïi quaù trình cuûa user B coù quyeàn ñoïc

Owner cuûa process

B: R

moät ACL
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Caùc Access Control Bit

 Caùc thao taùc: read, write, execute

 Ba nhoùm user: owner, group, other (public)

 User name vaø user identifier (user ID)

 Group name vaø group identifier (group ID)

 Ví duï trong UNIX: moãi nhoùm user coù moät field, moãi field 

coù 3 bit 

 Field: read  |  write  |  execute

 Trò: 0/1 0/1 0/1

r w x

owner access 7  1 1 1

group access 6  1 1 0

public access 1  0 0 1


