- QUAN LY HE THONG TAP TIN

0 Dia clrng, tdp tin, thu muc, bang thu muc

0 Cdc phuong phdp cai dat hé thdng tap tin

0 Quan ly danh sdach cdc khdi trong

0 Quan ly si an todn cla hé thong tap tin

0 MOt sO hé thOng tap tin: MSDOS /Windows, UNIX
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Tap tin (file)

tap hgp thdng tin dwge dat tén va luwu trlt trén dia
ThuOc tinh file:
Tén file (file name)
Kiéu file (file type) - file van ban va file nhi phan
Vi tri file: Danh sdch céc khoi (cluster) trén dia dé cdp cho
file
Kich thudc file
Ngay gio tao file, nguoi tao file
Loai file: file an, chi doc, hé thdng, Iuu trit, file /thu muc
Bao vé file



Cdc thao tdc trén file

Tao file (create)

Xoéa file (delete)

M0 file (open)

Doéng file (close)

Doc file (read)

Ghi file (write)

Ghi thém vdo cudi (append)
Lay thudc tinh (get attribute)
Dat thulc tinh (set attribute)

D6i tén file (rename)



Cau tric thw muc (Directory Structure)

dung dé quan Iy tat cd cdc file trén dia.

Cau troc thu muc dwoc ghi trén dia va gom nhiéu
muc (Directory Entry)

moOi muc Iwu thdng tin clla mot file hodc thuw muc con

Cdc thao tdc trén thu muc cé thé la: Create, Delete,
Open, Close, Read, Rename, Link, Unlink,...

muc 0 muc 1 mucn TenFile ThuocTinh ViTriluuTru
Mét muc trong cau tric thu muc
Cau truc thw muc
Dir Structure O O O O
\
— |

Fn




CAau tric thu muc
—

Thu muc mét cdp: (Single Level Directory)

Thu myc test data mail cont records
Thu muc hai cé'p- (Two Level Directory) i Jr l i /l' l ,J' /L
Tip ' / i
as er : \_/ \_//

se1| se2|use3|use4|

drecm/
r \

| test || a data || test | | data |

user file
directory | caf | |

% QOQ % Q / U Q Q9 Thu muyc da cap: (Tree-Structured Directory)

root | spell | birn | programs |

Y

stat | mail | dist | | find |counf hex |reorder| ] el | e | mail

N N
é) @ CJ_’) (5 C%) Q‘) &

prog copy prt | exp | |reorder| list | fina | | hex c:ountl
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TO chirc phén ving dia

-~ = " A
directory directory
artition A <
p filas - disk 2
- disk 1
= -
directory partition C 4 files 3
partition B <
files
- disk 3
. -
" /




Bang thu muc (Directory Table)

Bytes 8 3 1 10 2 2 2 4
%
File name /////// Size
7 X T
Extension Attributes Reserved Time Date First
block
number
Bytes 1 8 1 2 —= 16 >
%
File name
7

T

User code

File type Extent Block count

(extension)

Bytes

I-node
number

2

14

File name

Disk bloclz numbers

CAau tric mdt muc
trong bang thw muc
cla
MSDOS/WINDOWS
(FAT)

CAau tric mot muc
trong bang thw muc
cla CP/M

Cau troc mOt muc
trong bang thw muc
cla UNIX




Cap phdt khoi nh& lién tuc

1 Start: sO hiéu khoi bat dau
0 length : s6 khoi dé cdp cho file

— g

count

o[ 1 1[1 2[1 3[]
4[] 5[] 6|:|f7|:|
8[ ] o[ ]10[ ] 11|:|
12|:|13|:|14|:|15|:|
16[_]17[]18[119[]
20[ ] 21 |£n|aa:|2|:| 23[]
24 25 J2e6[]27[]

list

28[ _]29[ _]30[_131[]
N

directory
file start length
count 0] 2
tr 14 3
mail 19 6
list 28 4
f 5] 2




Cap phat khoi nhd khéng lién tuc

o
- Bang thu muc
o S dung thém mot trong cdc ciu tric:
danh sdch lién két
bang chi muc
bang cip phdat file
bang |-Nodes



Cap phdt khoi nhd khéng lién tuc -
Danh sdch lién két
—

o start: sO hiéu cla khoi dau tién

- end: sO hiéu clia khoi két thic

7 MOi khéi:
mot sO byte dau/cubi dé Iwu sO hiéu khéi ké tiép cla file (4bytes)
phan con lai clia khoi s& Iuwu dit liéu cla file

directory

file start end
jeep 9 25

1e[@]17[J18[119[]

20[ ] 21 22 ]23[]
24 ] 25326127

28[ 29[ ]30[]31[]
N~ -




Cap phdat khoi nhd khéng lién tuc -

Bdng chi muc
-_

7 MOi file ¢6 mdt bang chi muc chiém mot hodc vai khoi
0 Bang chi muc chtra tat ca cdc sO hiéu khdi cia mot file.

0 MOt muc trong bang thw muc sé Iwu so hiéu khoi chira bang chi
muc cUa file

directory

file index block

o[1 11 2[] =[] jeep 19
|

20[]21[]22[A 23
24[J25[]26[]27[1
28[J29[]30[]31[]




Cap phdt khoi nhd khéng lién tuc -
Bang chi muc — Vi du

Dla cirng ¢é dung lvgng 32 MB
kich thudc 1 khoi Ia 512 Bytes.

Hoi kich thudc mdt bang chi muc & bao nhiéu néu mubn
quan ly file cé kich thwdc 16n nhat 1a 256K?

32 MB=25 x 210 x 210B = 225 B = 216 kh&i (m0i khdi
512 Bytes (29) )=> c6 2'¢ dia chi trén dia => moi phan
t* bang chi muc can 2 byte.

File kich thuwdc 256KB = 256 x 1024 byte = 512 khOi
=> bang chi muc can cé6 512 phan t&r => mdt bang chi
muc chiém hai khoi (512phan tir x 2bytes)!



Cap phdt khoi nhd khéng lién tuc -
Bdng cdp phdt File (FAT)

MOi muc trong bang thu muc ch?a s hiéu cla khéi dau
tién

SO hiéu cdc khoi con lai cla file sé duoc luwu trong mot
bang goi la bang cap phat file (bang FAT).

Dé bécl vé cdc S(A); hiéu khoi da cap cho file, fruy xuat
file ngau nhién dé dang hon, kich thudc file dé m& rdng
FAT bi gi®i han boi kich thudc bo nhd danh cho né.
MSDOS, OS/2, Windows (FAT) st dung dé quan ly File.



Cap phdt khoi nhd khéng lién tuc -

_ Bdng cdp phdt File (FAT) — Vidu 1

o file test.txt dwoc Iuwu trit 1an lvot: 217, 618, 339.

directory entry
|  test | | 217 |}—
name start block
0
— 217 618
339 | end-of-file 4—
618 339 -— |
no. of disk blocks —1
FAT

M& hinh cdp phdt khéng lién tuc, st dung bang FAT



Cap phdt khoi nhd khéng lién tuc -
Bdng cdp phdt File (FAT) — Vidu 2

- file A: 4,7,2,10,12 ;

o fileB:6,3,11, 14

Bang thu muc:
.| (A 4) .. | (B, 6)
Entryv cuia A Entrycua B

——— File A staris here

——— File B starts here

Bang FAT :
Physical
block
(o}
1
2 10
3 11
4 7
5
6 3
7 2
8
9
10 12
11 14
12 -1
13
14 -1
15

——— Unused block

M& hinh cdp phdt khéng lién tuc, s dung bang FAT, ¢6 2 file




Cap phdt khoi nhd khéng lién tuc -

Bang I-nodes
_

mode
owners (2)
timestamps (3)
size block
count
direct blocks .
:
single indirect ——> _ __.' data
double indirect =—{ data | ol | ——[ data |
triple indirect - > =
—+—»| data

Cau trdc mot I-node trong bang l-nodes




Phuw'ong phdp t6 chire quan ly dia bdng

|-nodes
- Entire disk B
Partition table Disk partition \
MBR
Boot block | Super block | Free space mgmt |-nodes Rootdir | Files and directories

M3 hinh cdp phdat khéng lién tuc, s dung bang I-nodes téng quét



Phuwrong phdp 16 chifc qudn ly dia bdng

[-nodes

I-node 26
dinh cho /usp'ast

Mode
size
times

406

I-node 6 Block 132 1a
Thu myc géc dinh cho /user thar mc fust
<] -
1 Moda
1 s size 1 -e
4 | vin e 19 | dick
7 | dev 132 30 | erik
14 | lib 51 | jim
=] elc 26 ast
6 | usr 45 | bal
I-node 6 cho bidt
8| tm
P théng tin /user
Tra ciru usr duoc lra i fusr/ast 1k
tim duge i-node 6 block 132 inode 26

md hinh cdp phdt khéng lién tuc, s&t dung bang I-nodes chi tiét

I-node cho thily
fusrast & tgi
block 406

Block 406 14
thar muc /usrast
26 | -

6 | o«

64 | grants
@2 | books
60 | mbox
a1 minix
17 | sre
fusr/ust'mbox 14
i-node 60




Quan ly cdc khoi trong

Danh séch lién két

MOi nit trong dslk 1& mot khéi (block) chra mét bang:
Cdc s0 hiéu khoi trong

Phan ti culi cla bang lwu sO hiéu khoi ti€p theo trong
danh sdch

Vector bit (day bit)
Bit th* i = 1 l& khoi (cluster) th¥ i trong, bit thit i = 0 l&
khoi th(r i d& st dung.

Vector bit dugc Iuu trén mot hodc nhiéu khoi (cluster)
dia, khi can s& doc vao bo nhd dé xi ly nhanh



Quan ly cdc khdi trong — Danh sdch
lién két

2 0 1 2 3
3] 70 35 [ 47] 79 | 30
Khéi 2 Khoi 3

Vi du: MOt dia 20M, dung khoi (cluster) cé kich thude 1 K.
Dé quan ly dia nay, néu dia hodn todn tréng thi DSLK can
bao nhiéu khoi (block) (s6 ndt 10i da cla dslk)?

20M= 20x 210 khéi ~ 2'5 kh6i => can ding 16 bit=2 byte dé

l'u mot sO hiéu khoi (cluster)

=> 1 block =1024 byte luu dugc 511506 hiéu khdi (cluster) trong

=> dé quan ly dia c6 20M hoan todn trdng, dslk can 20x 210/
511 ~ 40 kh6i (block)!
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o
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T6n khd nhiéu khéi nhd cho dslk néu dia hodn toan trong,
nhitng s€ it tén khbi nhd cho dslk néu dia gdn day.



Quan ly danh séch cdc khoi trong st

dung danh sdch lién két
1

\ !

o[] 1F|?"@
4?3 e[ ] 7[]
8 o T1o[J11[]
12|ﬁ-:|14|_|15|_|

16[ | 17|‘"‘I/13_| 19[ ]

20[ ] 21 % 23[ ]
24[ ] 25 26'_|,2-7"'_—|=.-

28| |29 |30 |31 |

N~

free-space list head




Quan |y cdc khodi trong — Vector bit

Vector bit it 10n khoi nh& hon 1a dslk nhung kich
thwdc vector bit I c6 dinh va HPH can déng b6
vector bit trong b0 nh& va vector bit trén dia.

Vi du: MOt dia 20M, dung khoi ¢é kich thude 1 K.
Dé quan ly dia nay, néu dia hoan todn tréng va
dung vector bit, hay tinh kich th&roc vector bit.
Dia 20M c6 20 x 2'0 khoi (cluster) nén kich thudc
vector bit lad 20 x 2'° bit = 20 x 2'° /8/ 2'°KB ~ 3
khoi.




Quan |y su an todn cla hé thOng tap tin

Quan ly khéi bi héng
Ding phan mém: file
DUng phan clng: sector

Sao lvv file (Backup)

Backup ciia Backup ciia
dir ligu 1 dir ligu O
Crhsk O Chsk 1
Ixr ligu O Ixrligu 1
i

Hinh 9.7 Backup



Hé thOong tap tin clia

MSDOS ‘ Windows ‘ FATt
-

1 Boot Sector
7 bang FAT
7 bang ROOT DIR

Bootsector | Bang FAT] | Bang FAT! | BangDIE. | DATA




Boot Sector

O sector dau tién, track O, side O clia dia mém, doi vJi
dia clng thi vi tri nay ld bang partition, roi madi t0i
boot sector clia partition th(* nhat, doi v3i cdc partition
khdc, boot sector la sector dau tién.

Boot sector chta bang tham s6 dia BPB (Bios Parameter
Block) v chl*a doan md boot dung dé nap cdc file hé
thOng.

Trén mady IBM PC sau khi thuc hién thao tdc POST
(Power On Self Test), ROM BIOS tim boot sector hop l€,
doc boot sector vao dia chi 0X7C00, gan CS=0000h,
IP=7CO0O0h va cho thuc thi 1énh dau tién trong boot
sector (I€nh JMP).



CAau truc Boot sector

Offset(hex) |[Size(byte) |Content Giai thich

00 3 IJMP Lénh nhay dén dau doan ma boot

03 8 Version Phién ban hé diéu hanh

0B 2 SectSiz s6 byte /mot sector, thuong 1a 512 (day la bat
dau cua BPB)

oD 1 ClustSize s6 sector / mét cluster (khac 0)

OE 2 ResSecs s6 sector danh riéng trudc bang FAT, tinh
lubn boot sector (d6i véi FAT12, FAT16 =1,
FAT32=20h)

10 1 FatCnt s6 bang FAT (thuong 1a 2)

11 2 RootSiz S6 muc trong bang ROOT DIR

13 2 TotSecs Tong sb sector trén dia hay trén mot partition
(<=65535)

15 1 MediaDescri |Byte nhan dang dia (F8:dia cung, F0:1.44

ptor

MB)




Cau tric Boot sector (tt)

Offset(hex) |Size(byte) |Content Giai thich

16 2 FatSize S6 sector /mét bang FAT (<=65535). FAT32=0

18 2 TrkSecs sb sector / mét track

1A 2 HeadCnt s6 dau doc

1C 4 HidnSec s6 sector an (¢ gitta bang partition va partion)

20 4 BigTotSecs Tong sb sector trén dia hay trén mot partition (
>65535)

24 4 BigFatSize S sector /mot bang FAT (>65535)

1D (két thic BPB)

1E dau doan ma boot

1FF cubi doan mi boot




Bang FAT

Nam sau boot sector.

MOi muc cla FAT quan ly mot khoi dir.

Kich thuwdc khdi duoc Iuu trong boot sector théng
thwong tir 1 dén 8 sector.

Cé ba loai FAT la FAT 12 (4096 khoi) va FAT 16
(64 K khoi), FAT 32 (4G khoi trén mot partition).



Cau trdc mOt muc (entry) trong bang FAT

(0)000 Cluster con trong

(0)002 - (F)FEF Cluster chtta dit liéu cla File, gid tri nay la
sO hiéu cluster ké.

(F)FFO - (F)FF6 Danh riéng, khéng dung
(F)FF7 Cluster hong

(F)FF8 - (F)FFF Cluster cudi cung cla chubi (két thic file)




ROOT DIR

Nam ngay sau FAT

MOi muc cla bang DIR la 32 byte.

Khi hé thdng m& mot File/ thu muc, MS-DOS tim tén
File /thu muc trong bang ROOT DIR, 13y s6 hiéu khoi
dau da cap cho file /thu muc va tim cdc sO hiéu khoi
ti€p theo trong bang FAT.

Bootsector | Bang FAT] | Bang FATZ | BangDIE. | DATA




Cau tric mOt muc trong bang ROOT
DIR/ SUB DIR

Kich thude
8 byte

3 byte

1 byte

10 byte

2 byte

2 byte
2 byte

4 byte

Gid tri cla byte thudc tinh:
1 : File chi doc (Read Only)
2 : File &n (Hidden)

Thudc tinh o
4 : File hé thong (System)

Tén File 8 : nhan dia (Volume)
16 : thu muc con (Directory)
Phan m& rong 32 : File chwa dugc sao Iwu (Archive)

Thubc tinh: A—=D—-V —-S-H-R
Danh riéng dé st dung sau nay.

Gio : 5 bit cho gi¢¥, 6 bit cho phdt, 5 bit cho gidy (thieu 1, nén luu
don vi 2 giay)

Ngay : 7 bit cho nédm (tir 1980), 4 bit cho thdng, 5 bit cho ngay.
S6 hiéu khdi dau tién clia file

Kich thudc File



Hé thOng tap tin cla
MSDOS /Windows (FAT) - Vi du

Xét dia 1.44MB, dugc format dudi hé diéu hanh MS-
DOS/WINDOWS (FAT12).

%0 sector | 1 . S 14 Conla:
Lwu trie Bootsector | FAT12 | FAT1Z | DIE | DATA
Byte | 0-7 | 8-10 11 12-21 | 22-23 | 24-25 | 26-27 28-31
Lvu | Tén | Phanmé | ADVSHE | Danh | Gid | Ngay | 836hitu | Kich
trit File: | ring riéng khéidau | thide File

Bang DIE= 14 sector= 7168 byte= 224 entry (mo1 entry 32 byte), 1 sector=16 entry

Evte

0,12

4606 4607

Luvutne

e0.el (s6 hidu dia)

e3070,e30

71

Bing FAT12 = 9 sector = 4608 bytes = 3072 entry (médi entry 12 bit)




Hé thOng tdp tin clUa Windows NT

Cau truc volume clia NTFS : partition boot sector, Master File
Table, cac file hé thOng, vung dit liéu.

Partition boot sector: |& sector khoi ddng cla partition.

Master File Table (MFT):
luy cac thong tin vé tat ca file/thu muc + danh sach céc khoi
frong.
duoc t6 chirc thanh nhiéu dong.
Cdc file hé thong: (1 Mb)
MFT2: ban sao cla MFT
Log file: théng tin dung cho viéc phuc hoi.
Cluster bitmap: biéu dién théng tin luu trit cla cdc cluster

Bang dinh nghia thudc tinh: dinh nghia cdc kiéu thudc tinh ho trg
cho volume.



Hé thOng file cla UNIX

Cdc khdi sau: khdi boot, khdi dac biét, I-nodes, cdc khoi
dit liéu.
Khéi boot: chira ma khdi dbng clia hé thong.
Khéi super block : ch(ta théng tin vé toan bd hé thong
file, bao gbm:

Kich thudc clia todn bd hé thdng file.

Dia chi clia khdi di liéu dau tién.

SO lwvgng khoi trong va danh sdch khoi trong.

SO lugng I-node trong va danh sdch I-node trong.

Ngady super block dugc cap nhat sau cing.

Tén cla hé thong file.



