03 — Hé thong tap tin FAT
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MucC TIEU
M6 ta chi tiét mét hé thdong tap tin cu thé: FAT
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NOI DUNG
Gidi thiéu
Bootsector
RDET
FAT
Vung di liéu
Minh hoa cac thao tac trén tap tin
CA&c van dé trén FAT
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HE THONG TAP TIN FAT - 1
FAT: File Allocation Table

Xuat hién vao cudi nhirng ndm 70s va dau nhirng
nam 80s

Cac phién ban cua FAT: FAT12, FAT16, FAT32
12,16, 32: S bit dung dé danh STT céac khbi di liéu (cluster)
Hé thong —D® liéu——,.

Théng tin vé volume

Théng tin vé trang thai cua
cac cluster trong vung data

To chlre cAc tap tin trén volume

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

NOI DUNG

Bootsector

RDET

FAT

Vung di liéu

Minh hoa cac thao tac trén tap tin
CA&c van dé trén FAT


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

VUNG DANH RIENG

Hay con goi la vung boot sector
GOm cac sector dau tién trong phan ving

BIOS Parameter Block (BPB)
Sector dau tién
Tén goi khac: boot sector, reserved sector, sector thiy 0
mo t& vé Volume
Poan chwong trinh boot hé diéu hanh

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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BOOTSECTOR — CAU TRUC

Name Offset | Size Description Ky
Hex | (bytes) hiéu

BS_jmpBoot 0 3 Lénh nhay dén doan boot code.

BS_OEMName 3 8 Version/tén HBDH

BPB_BytsPerSec |B 2 S6 bytes/sector
Vi du: 512, 1024, 2048 hoic 4096

BPB_SecPerClus |D 1 So sectors/cluster Sc

BPB_RsvdSecCnt | E 2 S6 sector dé danh (khac 0) (SO sector trwée bang FAT) Sg

BPB_NumFATs |10 1 S6 bang FAT [

BPB_RootEntCnt | 11 2 FAT12, FAT16: so entry trong bang RDET NrpeT
FAT32: cogiatrila0

BPB_TotSec16 13 2 FAT12, FAT16: tong so sector ciia Volume Sy
FAT32:cogiatrilaO

BPB_Media 15 1 Loai Voulme

BPB_FATSz16 16 2 FAT12, FAT16: s6 sector trong 1 bang FAT Sk
FAT32: co6 gia trila 0 (BPB_FATSz32)

BPB_SecPerTrk |18 2 S sectors/track

BPB_NumHeads | 1A 2 S6 heads

BPB_HiddSec 1C 4 S sector an trudc Volume

BPB_TotSec32 20 4 S6 sector trong Volume. Ny,

Néu béng 0, BPB_TotSec16 phai khac 0

Cau tric 36 bytes dau tién trong Bootsector

CuuDuongThanCong.com
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BOOTSECTOR — CAU TRUC

Name Offset | Size Description
hexa | (bytes)
BS DrvNum |24 1 Ky hiéu vat ly dia (0x00: floppy disks, 0x80: hard disks).
NOTE: This field is actually operating system specific.
BS Reservedl |25 1 Danh riéng
BS_BootSig 26 1 Ky hi¢u nhan dién HBDH (0x29).
BS \WolID 27 4 Volume serial number.
BS \olLab 2B 11 Volume label.
BS_FilSysType | 36 8 Chudi nhan dién loai FAT: “FAT12 ”, “FAT16 », “FAT ”
3E 448 Boot code
1IFE |2 Déu hiéu két thic bootsector (0X55AA)

FAT12, FAT16: Cau triic 476 bytes con lai trong Bootsector

CuuDuongThanCong.com
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BOOTSECTOR — CAU TRUC

Name Offset | Size Description
hexa (bytes)
BPB_FATSz32 24 4 s0 sector trong 1 bang FAT
BPB_FATSz16 must be 0.
BPB_ExtFlags 28 2 0-3: chi s6 bang FAT active
Bits 4-6: danh riéng
7:  0-— cap nhat |&n tat ca cac bang FAT
1 — chi cap nhat I1én bang FAT active
8-15: danh riéng
BPB_FSVer 2A 2 Version FAT32 (byte thip mirror)
BPB_RootClus 2C 4 Chi s6 cluster dau tién ciia RDET (théng thuong: 2)
BPB_FSinfo 30 2 Chi sb sector chira FSINFO — théng tin sector trong. (thdng thuong: 1)
BPB_BkBootSec 32 2 Chi s sector chira ban sao cua bootsector (thdng thudng: 6)
BPB_Reserved 34 12 Danh riéng
BS_DrvNum 40 1 Ky hiéu vat ly dia (0x00: floppy disks, 0x80: hard disks).
BS_Reservedl 41 1 Danh riéng
BS_BootSig 42 1 Ky hiéu nhan dién HBDH (0x29).
BS \WolID 43 4 Volume serial number..
BS \olLab 47 11 Volume label.
BS_FilSysType 52 8 Chudi nhan dién loai FAT: ”FAT32 .
5A 420 Boot code
1FE 2 Déu hiéu két thic bootsector (OX55AA)

FAT32: CAu tric 476 bytes con lai trong Bootsector

CuuDuongThanCong.com
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BOOTSECTOR

Loai Volume

Cac gia tri cO thé c6: 0XFO, 0XF8, 0xF9, OXFA, 0XFB, OXFC,
OxFD, OXFE, and OxFF.

OxF8: “fixed” (non-removable) media.

OxFO: removable media

Ghi ch(: gia tri byte nay dit trong byte dau tién cua bang FAT
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NOI DUNG

RDET

FAT

Vung di liéu

Minh hoa cac thao tac trén tap tin
CA&c van dé trén FAT
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RDET

RDET = Root Directory Entry Table

Nam trén ving hé thong (FAT12, FAT16) hodc trén
vung dir liéu

T6 chire cay thw muc trén phan ving

Chia thanh nhiéu entry, mdi entry

Chiém 32 bytes
Byte dau tién: trang thai cla entry
Chtra théng tin vé 1 tap tin/thw muc
Phan loai:
Entry chinh: chtra théng tin cua tap tin
Entry phu: chira tén tap tin (danh cho LFNS)

0...1F 20...3F 40...5F 60....7F 80...9F
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RDET

Trang thai cua entry

0x00  Entry trong

0x05 Initial character is actually OXE5S
Ox2E  'Dot entry; hoac "' or ..

OXE5  Entry da bi xoa.
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RDET — CAU TRUC ENTRY CHINH

oh (0)
8h (8)
Bh (11)

Ch (12)
16h (22)
18h (24)
1Ah (26)
1Ch (28)

10

A NN DD

Tén chinh cua tap tin

Tén mo rong

Thudc tinh (0-0-A-D-V-S-H-R)

Néu c6 gia tri 1a OXOF thi entry nay su dung cho LFNs
Khong dung

G10 cap nhat tap tin

Ngay cap nhat tap tin

Cluster bat dau

Kich thudc tap tin


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

RDET — CAU TRUC ENTRY CHINH

Thubc tinh cua tap tin

~N O OB~ oD - O

0x01
0x02
0x04
0x08
0x10
0x20
0x40

0x80

Read Only

Hidden

System

Volume Label

Subdirectory

Archive

Device (internal use only, never found on disk)

Unused
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RDET — CAU TRUC ENTRY PHU

m O O W+~ O

1A
1C

10

12

CuuDuongThanCong.com

So thir tu cia entry

Cac ky tu cua tén file (5 ky tu )
Attributes (luon ludn c6 gia tri 1a 0xOF)
Reserved (luon luon c6 gia tr1 1a 0x00)
Checksum cua tén file MS-DOS

Cac ky tu cua tén file (6 ky tu )
Cluster dau tién (Iudn ludn co gia tri 1a 0x0000)
Cac ky tu cua tén file (2 ky tu )
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RDET — vi DUy

Offset
ooo0Z2a00
oo00Z2e10
O000Z2e20
00002630
O000Z2R40
0000Z2a50
O000Z2a60
Q0002670
Q000Z2RaE0
O000Z2e90
00002640
O000Z2eB0
ooo0Z2aC0
ooo0Zeh0
O000Z2eED
O0o0Z2aF0
ooooz27o0
oooo2710
ooooz2720
ooo02730
oooo2740
Q0002750
Q0002760
Q0002770
ooooz27a0
oooo2790
Q00027a0
ooo0Z27B0
oooo27Co
Qooo270D0
OO00Z27ED
O00027F0

a0
o4
oo
42
92
ES
&F
ES
SF
ES
92
ES
(=32
ES
92
o4
92
ES
BF
ES
aF
ES
92
42
FF
01
SF
57
92
41
3]
45
92

1
45
oo
53
3A
B3
oo
=0
oo
45
JA
48
oo
44
JA
48
34
67
oo
43
oo
44
3A
B
FF
a7
oo
49
JA
48
oo
44
3A

2
a3
oo
20
92
oo
B3
oo
54
a5
92
oo
36
54
92
aF
92
oo
B3
oo
44
SF
92
oo
FF
oo
BE
4E
92
oo
30
54
92

3
o4
oo
20
3A
44
oo
23]
oo
4C
JA
44
oo
45
JA
48
3A
=12
oo
44
oo
45
3A
70
FF
(=]
oo
45
JA
44
oo
45
3A

4
20
oo
20
oo
oo
oo
oo
65
a5
oo
oo
2E
42
oo
44
oo
oo
oo
oo
B3
44
oo
oo
FF
oo
75
45
oo
oo
38
42
oo
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3
20
oo
20
oo
b1
oo
75
oo
43
oo
o4
oo
41
oo
48
oo
54
oo
aF
oo
43
oo
oo
FF
BE
oo
58
oo
o4
oo
41
oo

]
20
4c
20
8
oo
FF
oo
BE
7E
TR
oo
B4
49
7C
20
34
oo
FF
oo
63
7E
4B
oo
FF
oo
&C
7E
g3
oo
2E
7E
CA

7
20
42
20
06
=
FF
4C
oo
31
7E
48
oo
36
g9
20
43
43
FF
48
oo
31
b4
FF
FF
Ba
oo
31
24
48
oo
31
06

20
92
49
sC
oo
FF
oo
46
44
71
oo
&F
44
71
20
92
oo
FF
oo
75
44
54
FF
FF
oo
&C
SA
aC
oo
B4
44
sC
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SDET

SDET = Sub Directory Entry Table
Nam trén ving data
T6 chirc thanh céc entry nhw RDET

11 7

Ludn luén co 2 entry “.” va “..

“ o,

Entry “.”: thGng tin thw muc no6

“ o,

Entry “..”; thOng tin thw muc cha

Chtra thong tin cac tap tin thw muc trong 1 thw muc

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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NOI DUNG

FAT

Vung di liéu

Minh hoa cac thao tac trén tap tin
CA&c van dé trén FAT
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VUNG FAT -1
C6 1 hay nhiéu bang FAT

M6i bang FAT:

Chura thdng tin vé trang thai ctia cac cluster trong ving

dir lieu

Pinh vi cac tap tin: theo danh séch lién két

FATxx: mobi entry cé xx bit va dai dién cho 1 cluster
Tréng (FREE) : 0x000 - 0x0000 — 0x00000000
Hw (BAD): OXFF7 — OXFFF7 — OXFFFFFFF7
Dang dung

Cluster két thuc tap tin (EOF):
OXFF8/0XFFF - OXFFF8/0XFFFF — OXFFFFFFF8 - OXFFFFFFFF

Cluster twong rng chtra ndi dung tap tin: chira gia tri cua
cluster tiép theo chira nodi dung tap tin (2 — OXFEF)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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FAT

0000
0001
0002
0003
0004
0005
0006
0007
0008
0009

0006

0000 0001 0002

empty empty

0006 0007 0008

0008

FEFF

FEFF

0012 0013 0014

0003 0004 0005
File2
0009 0010 0011
bad empty empty
0015 0016 0017

FEF7

empty empty empty

empty empty

empty

CuuDuongThanCong.com
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FAT

Nhan xét:
FAT12: t6i da 4077 (2 - OXFEF) clusters
FAT16: tdi da 65517 (2 - OXFFEF) clusters
FAT32: nhiéu hon FFEE clusters
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FAT — TRUY XUAT

Entry thr k
Chiém xx bit = N bytes
Bat dau tai vi tri | = k*N
Lwu y: FAT12:
bat:
C_B1, T_B1: 4 bit cao va 4 bit thap byte thi |
C_B2, T_B2: 4 bit cao va 4 bit thap byte thi 1+1
K chan:
Byte th I: tron byte
Byte th(r i+1: 4 bit thap
Poc: T B2-C B1-T B1
Klé
Byte thw I: 4 bit cao
Byte th i+1: tron byte
Poc:C B2-T B2-C Bl

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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FAT — Vi DU FAT12

Giati  FO FF FF 03

Giatri 80 00 09 AO

Cluster4 = 1=6
Bytei: FF
Byte i+1:6F
Gia tri cluster 4: FFF

Giati FFO FFF 003 004

CuuDuongThanCong.com

40 00 FF 6F 00 07

o0 OB CO

Cluster 7 = 1 =10
Bytei: 80
Byte i+1:00
Gia tri cluster 7: 008

FFF 006 007 008 009

https://fb.com/tailieudientucntt
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NOI DUNG

Vung di liéu
Minh hoa cac thao tac trén tap tin
CAc van dé trén FAT
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VUNG DU LIEU

T chirc thanh cac khoi div liéu, cluster
Co 2" sector
Panh sé tr 2 (Do cluster trong danh 14 0)
Cluster k trong viing Data sé& bat dau tai sector logic thiv i

| = Sg + Ng"Sg + Sgper + (K- 2)*S¢

Sroet = Nrper*32/512

> 3 4 5 6 7 8 .. N2 N1 ¢4
SB

N, =

K=5=>1=45
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NOI DUNG

Minh hoa cac thao tac trén tap tin
CAc van dé trén FAT
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TIM KIEM TAP TIN - SEARCH
Xuat phat: RDET
Duyét qua twng entry trong RDET
Duyét qua cac SDET (néu c0)
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POC NOI DUNG TAP TIN - TYPE

Dwa trén RDET/SDET = tim entry chinh tap tin

Dwa trén entry chinh:
Sector bat dau + Kich thwéc
FAT: tim danh sach cac cluster chira néi dung tap tin

DATA: doc ndi dung tap tin twong wng twng cluster

Lwu y: cluster cudi cung chi doc dung sé byte con lai (vi c6 thé

né khéng chiém tron toan bd ndi dung cluster cubi cung)
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XEM NOI DUNG MOT THU MUC - DIR

Dwa trén RDET/SDET =» tim entry chinh thw muc

Dwa trén entry chinh:
Sector bat dau + Kich thwéce

FAT: tim danh sach cac cluster chira bang SDET cua thw

muc

DATA: doc bang SDET cua thw muc
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TAO TAP TIN — COPY CON

Tinh sb entry can lwu tén tap tin, N entry
Tinh sb cluster dé lwu ndi dung tap tin, M cluster
Xac dinh vi tri can thém (RDET hay SDET)

Kiém tra c6 da ving nhé dé lwu N entry?

FAT: kiém tra da cluster trong lwu tap tin? = danh
sach cac cluster lwu ndi dung tap tin

Thém N entry vao RDET/SDET twong trng

FAT: cap nhat trang thai cac cluster lwvu ndi dung tap
tin

DATA: ghi néi dung tap tin vao cac cluster twong tng
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TAO THU MUC - MD

Tinh sb entry can lwu tén thw muc, N entry

S6 cluster dé lwu bang SDET, 1 cluster

Xac dinh vi tri can thém (RDET hay SDET)
Kiém tra c6 da ving nhé dé lwu N entry?

FAT: kiém tra da cluster trong lwu SDET? = cluster
lwu SDET

Thém N entry vao RDET/SDET twong trng
Trwdng thubce tinh cua entry chinh: bat bit Directory

FAT: cap nhat trang thai cac cluster lwu SDET (EOF)
DATA: ghi bang SDET
Tao 2 entry “.” va “..” vao 2 entry dau tién trong SDET
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POI TEN TAP TIN - REN

Dwa trén RDET = tim cac entry lién quan tap tin

RDET/SDET: Cap nhat théng tin tén trong cac entry

Thém entry phu:

Tim vi tri m&i lwu thong tin

Huy théng tin tai vi tri cl (set trang thai la E5)
Huy bdot entry phu

Huy bét cac entry phu dw


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

DI CHUYEN TAP TIN - MOVE
Dwa trén RDET/SDET = tim entry chinh tap tin
RDET/SDET = xac dinh vi tri méi tap tin
Kiém tra d0 ving nh& trong vi tri méi dé lwu hay khéng?
Copy cac entry lién quan tap tin dén vi tri mai

HUy cac entry & vi tri ¢l
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SAO CHEP TAP TIN - COPY

Dwa trén RDET/SDET = tim entry chinh tap tin

Sector dau tién + kich thwéc
RDET/SDET = xac dinh vi tri moi tap tin

Kiém tra d0 ving nhé trong vi tri méi dé lwu hay
khong?

FAT: kiém tra dd ving nh& dé Iwu tap tin khdong?
Copy cac entry & vij tri ¢l sang Vi tri m&i

cap nhat FAT

Copy trng cluster trong vung data
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XOA TAP TIN - DELETE

Dwa trén RDET/SDET =» tim cac entry tap tin
Sector dau tién + kich thwéc
Huy cac entry nay

FAT: tim cac cluster chtra néi dung tap tin
Set trang thai cta céac cluster vé FREE
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FORMAT

Quick format
Bootsector: Gilr lai cac théng sb cii cia volume
RDET: X6a cac entry trong RDET: gan vé 0
FAT: Cap nhat trang thai cac cluster la FREE
Full format
Thiét 1ap cac théng s hé thdng cho volume
RDET: X6a cac entry trong RDET: gan vé 0
FAT: Cap nhat trang thai cac cluster la FREE
DATA: Xoa di liéu clia tat ca cac cluster
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Cac van dé trén FAT

CuuDuongThanCong.com
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CAC VAN DE TREN FAT

Lost cluster

Particular link

Circular link

Cross link

Fragment (phan manh)
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CAC VAN DE TREN FAT

Gia sw: trong dia A (Sc = 1) c0 3 tap tin nhw sau:
Filel.txt (1052 byte): ndi dung tap tin lwu & cluster 2, 3, 4
File2.txt (890 byte): nbi dung tap tin lwu & cluster 6, 7
File3.txt (500 byte): ndi dung tap tin lwu & cluster 9

003 004
FFF 0
007 FFF

0 FFF
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LOST CLUSTER

La hién twong gia t,ri cua 1 cluster trong FAT chi dinh
cluster do khong trong, khong hw nhwng khong thudc
tap tin nao

003 004
007 FFF

0 FFF


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

PARTICULAR LINK

La hién twong gid tri cda cluster két thac trong FAT
co gia trila O (thay vi EOF)

003 004
TR
007 FFF

0 FFF
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CIRCULAR LINK

La hién twong gia tri 1 cluster cudi cuing cla tap tin
chira dia chi cua 1 clutser nao dé dang chira néi
dung tap tin

003 004
FFF 0

0 FFF
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CROSS LINK

La hién twong gia tri cua 1 cluster trong FAT chira dia
chi cua 1 cluster chira néi dung cua 1 tap tin khac
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TO N G KET File Allocation Table

Full Name . . . . . .
(12-bit version) (16-bit version) (32-hit version)
Introduced 1980 ( ) November 1987, August 1996 (
( DOS 3.31) OSR2)
0x0B, 0x0C ( )
EBDOAOA2-B9E5-4433
Ox01 (MER) 0x04, 0x06, OXOE (MER) | g700.6886872699C7
(C20)
Structures
Directory contents Table
File allocation
Bad blocks Cluster tagging
Limits
Max file size 4 minus 1 byte (or volume size if smaller)
Max count 4,077 (212-19) 65,517 (216-19) 268,435,437 (2%8-19)
Max filename size , or 255 UTF-16 characters when using
2 2
Max volume size 32 4 with 64k clusters |8 (with 32KB
(not widely supported) |clusters)
Features

Creation, modified, access (accuracy to day only)
(Creation time and access date are only available when LFN support is

enabled)
Date range ) - )
Attributes Read-only, hidden, system, volume label, subdirectory,
No
Transpare_nt Per-volume, , , No
compression
Transparent encryption Per-volume only with No

Nguén: wikipedia

CuuDuongThanCong.com https://fb.com/tailieudientucn


http://en.wikipedia.org/wiki/Software_developer
http://en.wikipedia.org/wiki/Microsoft
http://en.wikipedia.org/wiki/86-DOS
http://en.wikipedia.org/wiki/Compaq
http://en.wikipedia.org/wiki/Windows_95
http://en.wikipedia.org/wiki/Windows_95
http://en.wikipedia.org/wiki/Partition_(computing)
http://en.wikipedia.org/wiki/Master_boot_record
http://en.wikipedia.org/wiki/Master_boot_record
http://en.wikipedia.org/wiki/Master_boot_record
http://en.wikipedia.org/wiki/GUID_Partition_Table
http://en.wikipedia.org/wiki/Linked_List
http://en.wikipedia.org/wiki/Gigabyte
http://en.wikipedia.org/wiki/Cluster_(file_system)
http://en.wikipedia.org/wiki/8.3_filename
http://en.wikipedia.org/wiki/Long_filename
http://en.wikipedia.org/wiki/Megabyte
http://en.wikipedia.org/wiki/Gigabyte
http://en.wikipedia.org/wiki/Gigabyte
http://en.wikipedia.org/wiki/Terabyte
http://en.wikipedia.org/wiki/Terabyte
http://en.wikipedia.org/wiki/File_timestamp
http://en.wikipedia.org/wiki/January_1
http://en.wikipedia.org/wiki/1980
http://en.wikipedia.org/wiki/December_31
http://en.wikipedia.org/wiki/2107
http://en.wikipedia.org/wiki/Fork_(filesystem)
http://en.wikipedia.org/wiki/File_Allocation_Table
http://en.wikipedia.org/wiki/Archive_bit
http://en.wikipedia.org/wiki/File_system_permissions
http://en.wikipedia.org/wiki/Stac_Electronics
http://en.wikipedia.org/wiki/DoubleSpace
http://en.wikipedia.org/wiki/DriveSpace
http://en.wikipedia.org/wiki/DR-DOS
http://en.wikipedia.org/wiki/DR-DOS
http://en.wikipedia.org/wiki/DR-DOS
http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

