Chuadng 10: Hé Thong File

10.B
= Hién thuc hé théng file va thu muc
= Cac phudng phap quan ly khéng gian trong
= Sao luu va phuc hoi



Sc do bo tri (layout) hé thong file (1/4)

= TO chlic khdong gian dia (may tinh ca nhan — PC)

s Entire disk >
Partition table Disk partition \
MBR
Boot block Partition control block FCB’s Files and directories




S do bo tri hé thong file (2/4)

= Partition control block

. luu so lugng block trong partition, kich thuéc block, so lugng free
block hién thgi va cac con tré chi dén ching,..

. luu s6 lugng free FCB hién thgGi va cac con troé chi dén chung,..
« Vidu “superblock” trong UNIX File System

= File control block (FCB): mai file dugc quan ly théng qua
FCB cua n6

. luu cac théng tin vé file, k& c& céc con tré chi dén céac data block
cuanoé
- Vidu “i-node” trong UNIX File System:



S do bo tri hé théng file (3/4)

= Layout clla moét partition chiia hé thong file UNIX

boot
block

super
block

I-list

directory block

data block

data block

I-node

I-node

i-node
number

filename




S do bo tri hé thong file (4/4)

= FAT dung dé chibang FAT va cling dung dé chi hé
thong file

= Layout clla moét partition chiia hé thong file FAT

Boot sector FAT Root directory Data blocks




VES (Virtual File System)

= Cung céap giao dién dong nhat cho tGing dung doc lap véi
file system cu thé = nhiéu file system khac nhau trong

cung hé thong Ung dung ggzza{fad,write,
l: goi ham/thu tuc l
VFS
switch

R — poe ol

disk disk
partition partition

network



VES (Virtual File System)

= Vitricila VFS va file system software trong I/O call path

(Linux)

write ()

vis write()

ext2_file write()

1/0O Scheduler

!

Device driver

Ung dung trong user space
VES
File system cu thé, & day ext2

Dinh thai cho thiét bi block

from Lunde



Hién thuc file

« Cap phat khéng gian luu trii cho file/directory, muc tiéu:
» sl dung khoéng gian dia hiiu hiéu
» truy cap file nhanh
= N&u sé lugng va kich thudc file khéng thay déi dong thi
hién thuc file nhu thé nao?
= Céc phudng phap cap phat phé bién
» Cap phat lién tuc (contiguous allocation)
. Cap phat theo danh sach lién két (linked list allocation)
» Cap phat dung chi muc (indexed allocation)



Cap phat lién tuc

- \ directory

m/ file start length
Omeoen| | o 2
f |
| 19 6
4[] s[1 e[ 7[] Eg?l 28 4
f 6 2
8[ ] o[ J1o[ J11[]
tr
12[ 713114 ]15[] = Seek time? Di chuyén dau
doc?
16|:|17E|1.|8|:|19|j = C6 thé truy xuat ngau nhién
mal mot block cua file: block nr =
20[ J21[ ]22[ ]23[ ] start + block offset
list = Van dé khi tao file méi va khi
28 29[ [30[ |31 ] can thém block cho file

N~ « Ung dung: 1ISO-9660 (CDROM)

9



Cap phat theo danh sach lién két (1/2)

File A
pointer -— —— —— 4 -1
File File File File File
data block block block block block
0 1 2 3 4
5 Physical 4 £ 2 10 12
layout cua block block
File B
1 . —| 1
File File File File
block block block block
0 1 2 3
Physical 6 3 11 14

block



Cap phat theo danh sach lién két (2/2)

directory

12 J13[ 14 ]15[]
16[1]17[]18[]19[ ]
20[ 21 J22[]23[]

24 ]25[=126[_]27[]
28[_]29[ ]30[ ]31[]

~N_

Uu diém
. Dé dang thém block cho file

khi can

« Quan ly khéng gian tréng bang

danh sach lién két

» Khodng cé phan manh ngoai
« Nhudgc diém

Chi truy xuat hiéu qua doi vai
sequential-access file

Ton khoéng gian luu trli cac con
trd

P06 tin cay: pointer trong block
c6 thé bi hong
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FAT — mo6t hién thuc cla cap phat theo danh sach

lién két:

directory entry

test

217

name

= Nhung khong Iuu con trdé dén
file block ti€p theo trong block
chua du liéu file
= FAT (File Allocation Table)
» M®Gi block dia dugc tugng trung
bdi mot entry trong FAT
« FAT entry vGi index i tugng
trung block c6 block nr i
« FAT entry chua block nr ké
ti€p trong file, néu file gom
nhiéu block

start block

—p 217

339

618

no. of disk blocks - 1

618

end-of-file

339

FAT
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Cap phat dung chi muc (1/2)

= Bang index (index block)

» chua dia chi cac block cua file

» thu tu cac dia chi cling la thu

tu cac block cua file

24[ )25
28[_J29[]30[_]31[]

directory

file
jeep

index block

15

N
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Cap phat dung chi muc (2/2)

=« Uu diém
- Random va sequential access
« Khong cé phan manh ngoai

= Khuyét diém

« Ton khong gian luu trii bang index khi file cé kich thudc chi vai
block

= Van dé: kich thuéc index block bao nhiéu la phu hgp?
. Giai quyét: multilevel index = i-node
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i-node — mot hién thuc cua index block

I-node
Attributes Single
. indirect

§ - block
a :j Double
G . indirect
® block
s
A
(]

\EHH“‘th_h__

Addresses of
data blocks

34>

v
\\\\ Triple

indirect

[ 4

/

UNIX v7 i-node: 13 pointer
Linux ext2 i-node: 15 pointer

block
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Hién thuc file dung i-node

s V

v

du

File (user view)

directory inode #1109

triple-indirect block #32

foo.txt (10 blocks)

triple-indirect = 32 \\30_‘31/,32 33

single indirect block #20

direct block = 35 /

direct block = 36

double-indirect block #30

indirect block =38

/

indirect block = 39

)

file iM# double-indirect = 2 Alslclo] e
. 123 double-indirect = 3 ——
s 11 F G | H 1 J
fooutxt| 777 |~
/ :
file inode #777 5 6 7 8 9
permissions
‘ F
size |
modificotion time 15 16 17 18 19
access fime
direct block =0 | /
direct block = 1 20 21 22 23 24 25 26 27 28 29
indirect block = 20 /
double-indirect = 30 J. C D
34 _35 36 37 _38 39

single indirect block #38

direct-block = 9

/

=

direct-block = 19
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Hién thuc thu muc

=« Thu muc dugc dung dé chia bang anh xa ti tén file (chubi ky tu
ASCIl) dé&n théng tin can thiét dé dinh vi cac block di liéu cla file

= T06 chuic thu muc
« Danh sach tuyén tinh (array hay linear list), bang bam,..

FAT file system UNIX file system
first block nr /
games iat‘tributes games i of
mail | attributes mail ! |
| . |
news i attributes news i T
work | attributes work ! Ny
\ i-node
(a) (b) Data structure
containing the
attributes
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Duyét path name dé Iay block nr cua file

= Vidu: Xac dinh cac block di liéu cua file /a/b/c

i-node of / — |
(the 1stone of i-list, N B g!ocks with
by convention) 1 ——={"a"=>3 | |/ direclory contents

2

3 o nbn - 8 L

4 block with

8 | content 71— user file content
6

? ]

8 - "C" ::} 5

9
10
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i-node: chia seé file (1/2)

Soft Links

Association of a name with a name: inode refers to a name.

o ———

) Ty
Thu muc 27 [ 4 [raen - st 5 | vare .
"-.l| > )
. t . !
I-node 27 ~. i1-node 51
ref=1 "'-.‘ ref=]
. 1.1."' "link" ——  TRS
L]
"'1._" ‘_r"
which glves
> 1s -11
51 lrwxrwxrwx 1 (...) bar.c ->» test

27 -rwv-r--r-- 1 (...) test



i-node: chia seé file (2/2)

Hard Links

Association of a name with a file: mode reters to data.

Thu muc 1T 4| test - 315 | bare .

.F >
) Ll ) )
I-node 27 i-node 51
ref=1 ref=1
S— S—
—: > 17| 4| e - 7[5 [ barc .
P r
_ ]
i-node 27
ref=2




Quan ly khéng gian trong

Cac phuadng phap
Bit vector (bit map)
Linked list
Grouping
Counting
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Phuong phap bit vector (bit map)

bit] i 0 = block i con trong
it[i]=
1 = block i da dugc cap

Vi du:

bit vector 00111100..

=N

block 0, 1 trong

block 2, 3, 4, 5 da dugc cap
block 6, 7 trong

= Uu: Bon gian va hiéu qua khi
can tim khoi tréng dau tién
ho&c chudi khdi trong lién tuc
« Thao tac trén bit

= Khuyét: Can khong gian luu
trd. Vi du
« Kich thudc block = 272 byte
« Kich thudc dia = 230 byte
. n = 230/212 = 218 hjt (32KB)
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Phudng phap dung linked list

= Phudong phap
. Lién két cac khoi trong voi
nhau
« Chican gili con tré dén khoi
nhé trong dau tién trén dia
hoac cache trong bé nhé chinh
dé tang téc

= Uu: It lang phi khéng gian dia

= Khuyét: Khéng hiéu qud; trong
trudng hop xau nhat phai
duyét toan bd dia dé tim khéng
gian tréng lién tuc

16[ ] 17
20[]21[]22
24[ ]25
28[ ] 29[ ]30[]31[]

N~e—
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Grouping va counting (1/2)

= Phuong phap grouping
. Dia chicla n khoi trong dugc luu trong khéi tréng dau tién.
« Khoi nhd thi n chiia dia chi cGia n khéi nhé trong ké tiép.

= Phudng phap counting
« T6 chiic bang chi muc
» moi entry: dia chi cia khéi trong dau tién trong nhom khaoi
tréng lién tuc va mot s6 dém soé lugng khoi tréng.
. CO thé cép phat hoac thu hdi déng thdi nhiéu khdi nhd lién tuc.
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Grouping va counting (2/2)

= Vidu: Phuong phap linked list

free-space list head

28[ ]29[ ]30[ ]31[]

N

Phuong phap grouping: n =3
Block2 Iluu 3,4,5
Block 5 Iluu 8,9, 10
Block 10 luu 11, 12, 13
Block 13 luu 17, 28, 25
Block 25 luu 26, 27

Phuong phap counting: noi
dung index block
2 4
8 6
17 2
25 3
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Journaling file system

= Journaling file system

Ghi nhan cac lan cap nhat trén file system thanh cac giao tac
(transaction)

Moi transaction déu phai dugc ghi nhan trong log file

Mot transaction dugc xem la hoan tat (commit) <> da dudc ghi
nhan day du trong log file (Itic nay, file system c6 thé chua dugc
cap nhat)

Khi file system dugc cap nhat véi day di moi tac vu trong
transaction thi transaction sé dugc x6a di trong log file

Néu file system bi hdng — hé diéu hanh dua vao céac transaction
trong log file dé slia chiia

= Tham khao thém Linux-ext3, JFS, NTFS
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Phu luc
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MS-DOS File System (1/2)

= MS-DOS directory entry

Bytes

8 3 1

2 4

7\

Extension Attributes

Size

Reserved

A

N

Time Date First

block
number
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MS-DOS File System (2/2)

Block size | FAT-12 | FAT-16 | FAT-32
0.5 KB 2 MB
1 KB 4 MB
2 KB 8 MB 128 MB
4 KB 16 MB 256 MB 118
8 KB 512 MB 21TB
16 KB 1024 MB 21TB
32 KB 2048 MB 2 1B

= Maximum partition for different block sizes

= [he empty boxes represent forbidden combinations
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Windows 98 File System (1/3)

= Extended MOS-DOQOS directory entry used in Windows 98

Bytes

8 3 1 1 1 4 2 4 4
N Creation Last Last write ; ,
EfiSE! Erms Ext T date/time |access date/time Fls:size
Attributes f T T

Sec

Upper 16 bits
of starting
block

Lower 16 bits

of starting
block
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UNIX V7 File System (1/2)

= A UNIX V7 directory entry

Bytes

2 14
File name
I-node

number
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UNIX V7 File System (2/2)

= The steps in looking up /usr/ast/mbox

Block 132 |-node 26
|-node 6 is /usr is for
Root directory is for /usr directory /usr/ast
1] . 6|
Mode Mode
11 .. size 1| e size
, times , times
4 | bin 19 | dick
7 | dev 132 30 | erik 406
14 | lib 51 | jim
9 | etc 26 | ast
6 | usr 45 | bal
8 | tmp
|-node 6 |-node 26
Looking up says that /usr/ast says that
usr yields /usris in is i-node /usr/ast is in
i-node 6 block 132 26 block 406

Block 406

is /usr/ast

directory
26 |

6 L N ]
64 | grants
92 | books
60 | mbox
81 | minix
17 | src

/usr/ast/mbox
is i-node

60




