Quan |y hé thong file
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Heé thong tap tin
= Tap cac thuat toan va cau trdc dir
liéu thich hop nham chuyén cac
thao tac luan ly trén file thanh di
lieu ghi trén thiét bi lwu triv.
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Muc tiéu cua hé thong file
m Lwu trlr va x&r ly div liéu
m Dam bdo dong nhat dir liéu, gidm sai.
= TOi wu hda hiéu suat hé thong
m HO tro nhiéu loai thiét bi 10 khac nhau
m Cung cap giao dién ngwdi dung chuan
= HO tro nhiéu nguwdi dung
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Yéu cau ctia ngwéi dung
= Truy xuat file dung tén goi nh&
m Kha nang tao, x6a, thay doi file
= Quan ly viéc truy xuat dén file hé thong

va file cua ngu¢i dung khac

m Kha nang tw quan ly file rieng minh
m Sao lwu va phuc hoi dir liéu
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Pat ten file

01 Phan tén
01 Phan mé réng

PTIT, 2012

file type usual extension function
executable exe, com, bin ready-to-run machine-
or none language program
object obj, o compiled, machine

language, not linked

source code

C, CC, java, pas,
asm, a

source code in various
languages

batch bat, sh commands to the command
interpreter

text txt, doc textual data, documents

word processor| wp, tex, rtf, various word-processor

doc formats

library lib, a, so, dll libraries of routines for
programmers

print or view ps, pdf, jpg 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

mp3, avi

audio or A/V information

Operating systems
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Thuoc tinh file

1 Read, write, execute, archive, hidden, system...
0 Creation, last access, last modification

Attribute Meaning
Protection Who can access the file and in what way
Password Password needed to access the file
Creator ID of the person who created the file
Owner Current owner
Read-only flag O for read/write; 1 for read only
Hidden flag O for normal; 1 for do not display in listings
System flag O for normal files; 1 for system file
Archive flag O for has been backed up; 1 for needs to be backed up
ASClI/binary flag O for ASCII file; 1 for binary file
Random access flag O for sequential access only; 1 for random access
Temporary flag O for normal; 1 for delete file on process exit
Lock flags 0O for unlocked; nonzero for locked
Record length Number of bytes in a record
Key position Offset of the key within each record
Key length Number of bytes in the key field
Creation time Date and time the file was created
Time of last access Date and time the file was last accessed
Time of last change Date and time the file has last changed
Current size Number of bytes in the file
Maximum size Number of bytes the file may grow to
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Cac thao tac trén file

1. Create 7. Append

2. Delete 8. Seek

3. Open 9. Get attributes
4. Close 10.Set Attributes
5. Read 11.Rename

6. Write
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Cau truc dia clrng

«— spindle

sector s

platter

rotation

read-write
head

a
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Quan ly phan vung dia cirng

Partition table Disk partition \

MBR

Boot block | Super block | Free space mgmt I-nodes Root dir Files and directories
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Thwe hién hé thong file
m Cap phat lién tuc
m Cap phat theo danh sach lién két

m Cap phat theo danh séch lién két dung chi
sO index

m |-nodes
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Cap phat lién tuc

File A File C File E File G
(4 blocks) (6 blocks) (12 blocks) (8 blocks)
—— r ] 3 Al —
T T T T I T T T T T T T T T T T T T T T T T T 10
e S — L J
File B File D File F
(38 blocks) (5 blocks) (6 blocks)
(@)
(File A) (File C) (File E) (File G)
= Is San 2 r Ea \ ——sy
TITTIT T T I T T T T I T I T T I T I T I I T I T I T ITITTITIITT ..
lﬁ/_J %/—J . ~ J
File B 5 Free blocks 6 Free blocks

(b)

(a) Cap phat lién tuc cho 7 file trén dia
(b) Trang thai mat dia sau khi file D va F b1 x0a
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Cap phat dung danh sach lién két

Physical

Operating systems

File A
—— —— = -+ O
File File File File File
block block block block block
0 1 2 3 4
4 £ 2 10 12
File B
4 1 -+ O
File File File File
block block block block
0 1 2 3
Physical 6 3 11 14
block
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Danh sach lién két dung index

FAT (File allocation table)

0

1

2 3 ........ > 5 ........ > 7 ........ > 1
3

4

5

6

! Khoi dau tién

n
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I-nodes (UNIX)

File mode
Number of links
UID
GID
File size
Time created
Time last accessed
Time last modified
10 disk block number
Single indirect block
Double indirect block
Triple indirect block
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Cau truc thw muc ctia Windows

2 4
P | Size

Bbytes 3 1 10 2
File name |[Ext|Al Reserved T

2
D

A

Thudc tinh file

G10 tao

Ngay tao
Khoi dia dau tién
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Cau truc thw muc trén Unix

2 bytes 14 bytes
|-node # File name
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Hiéu suat cua file system

1000 ———— == — == — 8 — 1000
Disk space utilization \

C

o 800 [ —{ 80 .8

Q ©

w N
X 600 — 60 5§
[0) QP
2 S o
o 0 o

- r

200 |- — gf

Data rate
0 s —t———P—  Bjock size | | | 0

0O 128 256 512 1K 2K 4K 8K 16K O

—
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Quan ly khoi trong trén dia

mDuUng danh sach lién két
mDung anh xa bit (Bit maps)
mDung chi sO index
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FAT

FAT(File Allocation Table) la hé thong quan ly tap tin don
gian, dwoc st dung chd yéu trong cac hé diéu hanh DOS
va Windows. Tuy nhién, FAT(12 va 16) dwoc xem nhuw la
cac hé thdng quan ly tap tin nhd gon va co ban nhat ma
bat clr mot hé diéu hanh nado cling phai ho tro.

FAT la tén cia mét hé thong tap tin, cling dong thoi la co
ché cap phat khoi trén dia (block allocation).

Qua qua trinh phat trién, dén nay cé 3 phién ban FAT twong
thich n’hau’: la FAT12, FAT16 va FAT32. Chir s di sau
cho biét so bit trong mot entry cia bang FAT.
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T6 chirc dia theo FAT

Qua trinh format sé tao ra trén partition 4 phan riéng biét
nhuw sau:

Boot record: & sector dau tién cua partition (sector 0 cta
dia mém), chlra doan ma kh&i dong hé diéu hanh va bang
tham so dia.

FAT: chira cac entry ciia bang FAT, gdm 2 bang FAT giong
nhau, mdi bang FAT chiém mét sector hodc nhiéu sector.

Root directory: chira céc entry clia thw muc goc, cling gom
nhiéu sector.

Data area: Ving chtva dir liéu, gom cac khdi (cluster — gom
1 hay nhiéu sector) dé cap phat cho cac tap tin.
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Bang tham sb dia

Bang tham so dia (BPB_Bios Parameter Block) nam trong
sector dau tién cua partition (sector 0 cua dia mém).

Offset Kich thwée Y nghia

3 8 byte Nhan dang hé thong

11 1 word S6 byte/sector

13 1 byte S6 sector/cluster

14 1 word So sector clia boot record
16 1 byte SO bang sao cua FAT

17 1 word SO entry trong thw muc goc
19 1 word Téng sb sector trén dia

21 1 byte Nhan dang dia

22 Lword S0 sectorclay Ml bang bt iy
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Cach ghi di¥ liéu Ién dia

Néu div liéu 1a 1 byte: cach ghi binh thwéng
Néu div liéu 1a 1 word: gdm 2 byte, byte thap ghi trwdc, byte
cao ghi sau

Néu div liéu 1a 4 byte: chia thanh 2 word, word thap ghi
trwdc, word cao ghi sau.

Vi du: Gia tri cda trworng thr 2 trong BPB (s6 byte/sector) 1a
512 dwgc ghi nhw sau:

512D = 200H dwoc chia thanh 2 byte: 02 va 00
20 |4 byte cao, 00 |a byte thap
tai offset 11 ghi 00

tai offset 12 ghi 02
B
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Bang FAT

FAT12: mbi entry chlem 12 bit, 14 mot s6 nguyén khong dau
chi dén cluster ké tiép cla tap tin.
Bang FAT bat dau ngay sau Boot record.

Pé doc gia tri mét entry trong bang FAT, can phai doc 3 byte
lién tiép (2 FAT entries), theo nguyén tac byte thap ghi
trwdc byte cao ghi sau.

Vi du: 3 byte theo thir tw trén dia la AB CD EF duoc chuyén
thanh 2 FAT entries nhw sau:

EFC DAB -> DAB EFC (thap ghi trwdc, cao ghi sau)
ngwoc lai, néu mudn ghi 2 entries co so hiéu 123 456 thi
ghi cac byte theo th tw: 23 61 45
FAT16: mbi entry chiém 16 bit (1 word), thao tac doc don
glan,no I
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Cac gia tri dac biét cua FAT entry

000 : cluster trong

001: khéng dung

002 dén FEF:  chi s cluster da dung
FF7: cluster hong (bad block)

FF8 dén FFF:  cluster cudi clng cua tap tin

Chuy:
-Hai entries dau tién cia bang FAT (twong irng 3 byte dau

tién cla sector dau tién trén bang FAT) khdng dung dé
dinh vi cluster.

-Vi tri d¥ liéu bat dau ngay sau sector cudi cung cta bang

Root directory.
S
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Root directory
Chtra cac thdng tin can thiét dé quan ly cac tap tin va thw
muc con trong thw muc goc cua dia. Root dlrectory nam

ngay sau bang FAT, dwoc td chirc thanh cac entry 32 byte
cO nOi dung nhw sau:

Offset Kich thwée Y nghia

0 8 byte tén tap tin (ASCII)

8 3 byte tén tap tin (mo réng)
11 1 byte thudc tinh cua tap tin
12 10 byte khéng dung

22 1 word thoi gian tao file

24 1 word ngay tao file

26 1 word cluster bat dau

28 4 byte Kich thwoc file
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Tén tap tin

Tén tap tin tuan theo quy tac dat tén ctia DOS. Byte dau tién
cua tén co y nghia dac biét nhw sau:

00: entry chwa s dung, dung dé két thuc thao tac liét ké

E5:  entry da bj xda. Khi mét tap tin bi xda, byte dau tién
trong trwdng tén file dwoc doi thanh E5, cac thdng tin khac
van gilr nguyén.

2E: (ma ASCII clia dau .) néu chi cé 1 byte 2E, entry dwoc
danh dau 1a 1 thw muc con. Néu cé 2 byte lién tiép la 2E,
day la entry cla thw muc cap trén cla thw muc hién hanh
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Thudc tinh cua tap tin

Bit Hex Y nghia
00000001 1 Read only
00000010 2 Hidden
00000100 4 System
00001000 8 Volume label
00010000 10 Subdirectory
00100000 20 Archive
01000000 40 Reserved
10000000 80 Reserved
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Lwu trlr thoi gian

Ngay va gio dwoc lwu trir trong directory entry dwoi dang
mot s6 nguyén khong dau dai 2 byte, dwoc xac dinh nhw
sau:

Time = Hour*2048 + minute*32 + second/2

Date = (year-1980)*512 + month*32 + day
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CAu truc dia mém theo FAT

JMP BPB Boot code

Boot record

FAT copy 1

FAT copy 2

Directory
entries

Data
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Thao tac truc tiép trén dia
C6 nhiéu cach dé doc va ghi trwe tiép cac sector trén dia:
= Dung ngat 13h cha BIOS
= Dung ngat 25h va 26h ctia DOS

= Ding ham absread() va abswrite() ctia C, thyc chat la goi
ngat 25h va 26h cua DOS théng qua thw vién C.

Cach dung thw vién C:
#include<dos.h>
#include<process.h>
absread(a,b,c,d);
a: 6 dia can truy xuat (0:A, 1:B, 2:.C, ...)
b: s sector can doc/ghi
c: offset cuia khoi can doc/ghi
d: mang chira dir liéu doc/ghi
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