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Chudng 4 Quan ly hé thong file

B0 nhd ngoai (dia tu, bang tu, ¢
phép Iuu trit lau dai

® Pugc ngu’dl dung st dung luu trir A lieu va chuong trinh

® DU lieu va chuadng trinh dudc luu duGi dang file (tap tin/tép) = Tao nén
hé thong file

® Hé thong file gém 2 phan riéng biét
® Cac file: Chura di liéu/chuang trinh cda hé thong/ngudi dung
® Cau truc thu muc : Cung cap cac thong tin vé file
® Hé thong file I6n = Quan ly nhu thé nao?
® Cac thudc tinh cua file, thao tac can phai cung cap?
® Luu trir va truy xuat di liéu trén thiét bi luu trlr nhu' thé nao?
® Phuaong phap cung cap khong gian luu trit, quan ly vung tu do
—Kho khan phai trong suot véi nguGi dung (tinh thuan tién)
® Cac file dif liéu /chuang trinh cd thé st dung chung
® Dam bao tinh toan ven di{ liéu va loai bo truy nhap bat hgp |€?
® D{I liéu khong luu trir tap trung = hé thong file phan tan
® Truy nhap file tUr xa, dam bao tinh toan ven...



Chudng 4 Quan ly hé thong file

‘\

(1)Hé théng file

(2)Cai dat hé thdng file

(3)T6 chirc thdng tin trén dia tur
(4)Hé thng FAT



Chuang 4: Quan ly hé thong file
1. Hé thong file

1.1 Khai niém file

@ Khai niém file -«

® Cau truc thu muc



Khai niém file

® Thong tin luu trir trén nhiéu phuong tién/thiét bi luu trir khac nhau
® Vi du: Dia tu, bang tu, dia quang...
® Thiét bi luu trlr dugc m6 hinh nhu mét mang cda cac khéi nhé

® File la tap thong tin ghi trén thiét bi luu trir.
® File la don vi luu trlr cua hé diéu hanh trén bd nhd ngoai
® File bao gom day cac bits, bytes, dong, ban ghi,... mang y nghia
dudc dinh nghia bgi ngudi tao ra
® Cau truc cua file dugc dinh nghia theo loai file
® File vin ban: Chuoi ky tu to chiic thanh dong
® File di tugng: Bytes dugc to chirc thanh khéi dé€ chuang trinh
lién ket (linker) hiéu dugc
® File thuc thi: Chudi cdc m3 1énh co thé thuc hién trong bd nhé
° ...



Khai niém file
Cac thubc tinh file
Tén file (Name): Chudi ky tu’ (hello.c)
® Thdng tin Iuu dudi dang ngudi dung co thé doc dugc
® CO thé phan biét chir hoa/chl thudng
® Dam bao tinh dbc Iap cua file vai ti€n trinh, ngudi dung...
® A tao file hello.c bang notepad trén hé Windows
® B dung emacs trén linux sua lai file bdi xac dinh tén hello.c
Dinh danh (Identifier): The xac dinh duy nhat mot file
Kiéu (Type): DUng cho hé thdng ho trg nhiéu kiéu file
® CO thé xac dinh kiéu file dua trén mot phan cla tén file
® Vidu: .exe, .com/ .doc, .txt/ .c, .jav, .pas/ .pdf, .jpg,...
® Dua trén kiéu, HPH sé thao tac trén tap tin phu hgp
® Thuc hién file thuc thi ma file nguon da sira = Dich lai
® Nhay dup vao mot file van ban (*.doc)= Goi word processor
Vi tri (Position): Tro tdi thiét bi va vi tri cua file trén do
Kich thudc (Size): Kich thudc hién thdi/ toi da cua file
Bao vé (Protection): Diéu khién truy nhap: Ai co thé doc/ghi..
Thaoi gian (Time): Thdi diém tao, stra dbi, sir dung cudi ...




Khai niém file ,
Cac thudc tinh file (tiép tuc)
® Thuoc tinh file dugc luu trong cau tric dir liéu: Ban ghi file
® CO thé chi chira tén file va dinh danh file; dinh danh file xac dinh

cac thong tin con lai
® Kich thuGc tu vai bytes Ién tdi kilobytes
® Cac ban ghi file dudc luu gilr trong Thu muc file
® Kich thudc cb thé dat t6i Megabytes
® Thuong dudc ITu trir trén thiét bi nhé ngoai
® Dugc dua tung phan vao bd nhd khi can thiét

Thu muc file
hello.c i hdh.pdf %

Khéng gian Iwu trir



: Khi niém file i ’
Cac thao tac co ban

® Tao file (Create)

® Ghi file (Write)

® Doc file (Read)

® Thay doi vi tri trong file(Seek)
® Xoa file (Delete)

® Thu gon file (Truncate)
o ...



Khi niém file i ’
Cac thao tac co ban : Tao file

Thw muc file Create(SoNT.dat)
hello.c SoNT.dat %

Khong gian luu trir

® Tim vung tu do trong khong gian Iuu trlr cua hé thong file
® Cung cap vung tréng nhu thé nao?
® Tao mot phan tr mdi trong thu muc file

® |uu tén file, vi tri cua file va cac thong tin khac



Khai niém file

Cac thao tac co ban : Ghi file

Thuw mucf"e Write(SONT.dat, 17)
hello.c SoNT.dat Kiemtra.pdf | %

Khong gian luu trir

® LGi goi hé thong Write() yéu cau tén file va dit liéu dugc ghi

® Dung tén file, tim kiém file trong thu’ muc file

® Dua vao trudng vi tri, tim vi tri cua file trén thiét bi luu trlr

® Hé thong Iuu con trd ghl (write pomter) dé chi ra vi tri ghi
® Con tro ghi thay doi sau moi thao tac ghi



Khai niém file

Cac thao tac co ban : Ghi file

Thuw mucf"e Wri-te(SONT.dat, 17)
hello.c SoNT.dat Kiemtra.pdf | % Write(SoNT.dat, 19)

wp

&
~

v

Khong gian luu trir

® LGi goi hé thong Write() yéu cau tén file va dit liéu dugc ghi

® Dung tén file, tim kiém file trong thu’ muc file

® Dua vao trudng vi tri, tim vi tri cua file trén thiét bi luu trlr

® Hé thong Iuu con trd ghl (write pomter) dé chi ra vi tri ghi
® Con tro ghi thay doi sau moi thao tac ghi



Khai niém file

Cac thao tac co ban : Ghi file

Thuw mucf"e Wri-te(SONT.dat, 17)
hello.c SoNT.dat Kiemtra.pdf | % Write(SoNT.dat, 19)

Write(SoNT.dat, 23)

wp

&
~

v

Khong gian luu trir

® LGi goi hé thong Write() yéu cau tén file va dit liéu dugc ghi

® Dung tén file, tim kiém file trong thu’ muc file

® Dua vao trudng vi tri, tim vi tri cua file trén thiét bi luu trlr

® Hé thong Iuu con trd ghl (write pomter) dé chi ra vi tri ghi
® Con tro ghi thay doi sau moi thao tac ghi



Khai niém file

Cac thao tac co ban : Ghi file

Thuw mucf"e Wri-te(SONT.dat, 17)
hello.c SoNT.dat Kiemtra.pdf | % Write(SoNT.dat, 19)

Write(SoNT.dat, 23)
Write(SoNT.dat, 29)

Khong gian luu trir

® LGi goi hé thong Write() yéu cau tén file va dit liéu dugc ghi

® Dung tén file, tim kiém file trong thu’ muc file

® Dua vao trudng vi tri, tim vi tri cua file trén thiét bi luu trlr

® Hé thong Iuu con trd ghl (write pomter) dé chi ra vi tri ghi
® Con tro ghi thay doi sau moi thao tac ghi



Khai niém file
Cac thao tac cd ban : Poc file

The muc file Buf =Read(SoNT.dat)
hello.c SoNT.dat Kiemtra.pdf | %

Buf:17

Khong gian luu trir

® LGi goi hé thong Read() yéu cau tén file va vung dém ghi KQ

® Dung tén file, tim kiém file trong thu’ muc file

® Dua vao trudng vi tri, tim vi tri cua file trén thiét bi luu trlr

® Hé thong Iuu con tro doc (read pomter) chi ra vi tri dudc doc
® Con trd doc thay ddi sau moi thao tac doc dit liéu



Khai niém file
Cac thao tac cd ban : Poc file

The muc file Buf =Read(SoNT.dat)
hello.c SoNT.dat Kiemtra.pdf | %

Buf:19

Khong gian luu trir

® LGi goi hé thong Read() yéu cau tén file va vung dém ghi KQ

® Dung tén file, tim kiém file trong thu’ muc file

® Dua vao trudng vi tri, tim vi tri cua file trén thiét bi luu trlr

® Hé thong Iuu con tro doc (read pomter) chi ra vi tri dudc doc
® Con trd doc thay ddi sau moi thao tac doc dit liéu



Khai niém file
Cac thao tac cd ban : Poc file

The muc file Buf =Read(SoNT.dat)
hello.c SoNT.dat Kiemtra.pdf | %

Buf:23

Khong gian luu trir

® LGi goi hé thong Read() yéu cau tén file va vung dém ghi KQ

® Dung tén file, tim kiém file trong thu’ muc file

® Dua vao trudng vi tri, tim vi tri cua file trén thiét bi luu trlr

® Hé thong Iuu con tro doc (read pomter) chi ra vi tri dudc doc
® Con trd doc thay ddi sau moi thao tac doc dit liéu



Khai niém file
Cac thao tac cd ban : Poc file

The muc file Buf =Read(SoNT.dat)
hello.c SoNT.dat Kiemtra.pdf | %

Buf:29

rp

pd
N

Khong gian luu trir

LGi goi hé thong Read() yéu cau tén file va vung dém ghi KQ

Dung tén file, tim kiém file trong thu’ muc file

Dua vao trudng vi tri, tim vi tri cua file trén thiét bi luu trlr

Hé thong luu con tro doc (read pomter) chi ra vi tri dudc doc
® Con trd doc thay ddi sau moi thao tac doc dit liéu

® Dung mot con tro cho ca thao tac doc va ghi: con tro file



Khai niém file
Cac thao tac cc ban : Xoa file

Thw mucfile Delete(SoNT.dat)

hello.c SoNT.dat Kiemtra.pdf | %

Khong gian luu trir

® Dung tén file, tim kiém file trong thu’ muc file

[ Vung nhG dugc xac dinh bai 2 truGng vi tri va kich thuGc dugc
giadi phong dé cé thé sir dung lai bdi cac file khac

® Xda phan tir tuong ('ng trong thu muc file

® Xoa logic / xda vat ly



: Khi niém file i : :
Cac thao tac co ban : Thay doi vi tri trong file va thu gon file

® Thay ddi vj tri trong file

® Duyét thu muc dé tim phan tlr tueng U'ng

® Con tro file dudc thay bang gia tri thich hgp

® Thao tac nay khong yéu cau mot hoat dong vao/ra
® Thu gon file

® Dugc su dung khi ngudi s’ dung mudn xoa ndi dung

file nhung van gilr nguyén cac thudc tinh

® Tim kiém file trong thu muc file

® Dat kich thudc file vé 0

® Giai phong vung nhd danh cho file




-1 Khai niém file P

Cac thao tac ca ban : Mot so thao tac khac

® Ngoai cac thao tac cg ban, con ton tai nhiéu thao tac
khac
® Thém di liéu vao cudi file (append)
® |Lay/dat thong tin thudc tinh file
® DOi tén file
® CO thé dugc dam bao thdng qua cac thao tac co ban.
Vi du copy file
® Tao file mdi
® Doc dir liéu tu file cl
® Ghi ra file mdi



Khai niém file
Cac thao tac cg ban: Bong mg file
Cac thao tac file phai duyét thu muc file = Lang phi thai gian
Pé giai quyét, cac tién trinh phai thuc hién ma file (open) trude khi
thao tac vdi file
® Thao tac md file: tim kiém file trong thu muc file
® Chép phan t tuong U'ng vao bang file maé
® Chua thong tin vé cac file dang dudc mé
® Tra lai con tro cua phan tur tuong 'ng trong ban file mé
Khi c6 yéu cau, HPH tim kiém trong bang file md
® Dung con tré tra vé cua thao tac md file
Khi khong s dung file nira can phai dong (close) file.
® HDH sé loai bo phan tu tuong Ung trong bang file mao
Thao tac dong/mo file trong moi trudng da ngudi dung
® Dung 2 loai bang file md: Cho tung tién trinh va cho hé thong
® Ghi lai sO tién trinh dang ma file (File Open Counter)
® Tang/Giam bo dém khi co tién trinh ma/dong file
® Xoa p/tu tuong Ung trong bang file mé mdc hé thong khi bo
dém bang khong




Chuang 4: Quan ly hé thong file
1. Hé thong file

1.2 Cau tric thu muc

TESS—

file

®Khai niém

® Cau truc thu muc



.2 Cau trL'J thu muc

Phan vung A

Phan vung B

Files

Files

Cac phan vung (Partition)

/\_ |

Disk 1

® Dia dudc chia thanh nhiéu
phan vung Partitions,
Minidisks, Volumes

® MOi phan vung dugc xu' ly
nhu vung luu trlr phan biét

® C4 thé chira mot HPH riéng



.2 Cau trL'J thu muc

Cac phan vung (Partition)

K&t hop mot vai dia thanh mot

cau truc logic I16n

® Ngudi dung chi quan tam tdi
cau truc file va thu muc logic

® Khong quan tam tdi cach
phan phoi vat ly khdng gian
dia cho files

Disk 2

Files

Phan vung C

Disk 3




: Cé’ trlc thu muc
Cac thao tac vai thu muc

® Mo mdt phan khu luu cac thong tin vé file trong né

® Cac thong tin file dugc luu trir trong thu muc thiét bi - thu muc
® Thu muc Ia bang chuyén cho phép anh xa tir mot tén (file) thanh

mot phan tu trong thu muc

® Thu muc co thé dugc cai dit bang nhiéu cach khac nhau
® Yéu cau cac thao tac chen, tao mdi, xda, duyét danh sach
® Cac thao tac

® Tim kiém file: Tim phan t &’ng véi mot file xac dinh
Tao file: Tao file mdi can tao phan tu trong thu muc
Xoa file: Khi xoa file, xda phan tu tucng Ung trong thu’ muc
Liet ké thu muc: Liét ké files va noi dung phan tu tucng U'ng
trong thu muc
Poi tén file: Thay doi tén file, vj tri trong ciu tric thu muc
Duyét hé thong file: Truy nhap tat ca thu muc va néi dung tat ca
cac files trong thu muc (backup dir lieu 1én bang tur)




2 CAu truc thu muc }
Thu muc mot mutc

Thu muc

A
Vv

hdh.pdf data.txt test.c hello.c hello.exe
W

® C3u truc don gian nhat, cac file nam trong cing moét thu muc
® S0 nguGi dung va s file I6n, kha nang trung tén file cao
® MOi nguGi dung mot thu’ muc riéng

Vi N
) 4

Files



.2 Cau truc thu muc

master
file
directory

ser file
directory

® MOoi ngudi sif dung cé mdt thu muc riéng, khi lam viéc véi
file chi duyét thu muc riéng
® Khilog in, hé thng sé kiém tra va cho phép ngudi sir dung
lam viéc vdi thu muc riéng
® Khi thém mot ngudi dung
® Hé thong tao phan t&r mdi trong Master file directory
® Tao ra User file directory
® Gia quyét v/deé trung tén; Hiéu qua khi ngudi dung doc lap
® Kho khan khi mudn dung chung file



2 C4u trc thu muc
Thu muc cau truc cay

programs

stat mail dist find count hex reorder e
prog | copy prt exp reorder| list find hex | count

list obj all last first

!

® Ton tai mot dudng dan (tuang doi/tuyét d6i) dén mot file

® Thu muc con la file dugc xtr ly dac biét (bit danh dau)

® Cac thao tac tao/xda/duyét... t/hién trén thu muc hién thoi
® Xoa thu muc con = Xoa hét cac cay con cua no



.2 Cau trL'J thu muc

Thu muc dung chung

® Ngudi dung co thé link dén mot file cua ngudi dung khac
® Khi duyét thu’ muc (backup) file co thé duyét nhiéu lan
® Xoa file: lién két/ noi dung (ngudi tao file /lién két cudi)



Chuong 4 Quan ly hé thong file

N

(1)Hé thdng file

(2)Cai dat hé thdng file

(3)T6 chirc thdng tin trén dia tur
(HéE thdng FAT



\

®Cai dat thu muc
® Cac phuang phap phan phdi vung luu trir
®Quan ly vung luu trif tu do



1 Cai diit thu muc
Phucng phap

@ Danh sach tuyén tinh vdi con tro tdi cac khoi dit liéu
® Don gian cho lap trinh
® TOn thoi gian khi thuc hién cac thao tac vdi thu muc

® Phai duyét toan bd danh sach ¢ Dung cay nhi phan?

@ Bang bam - Bang bam va@i danh sach tuyén tinh
® Giam thdi gian duyét thu muc
® Doi hoi co mot ham bam hiéu qua

- SorentName) ASCiI(Nameli])
h(Name) = Table Size

® Van dé dung do < ham bam tra vé cung mot két
qua vdi 2 tén file khac nhau

® Van dé kich thudc c6 dinh > Tang kich thudc phai
tinh toan lai nhirng phan da ton tai



.1 Cai dat fh muc
Danh sach tuyen tinh

h 4

h 4

hdh.pdf —{bt.c —s =+ « -

hello.c del.pdf




1 Cai dst thu muc




.1 Cai dat thu' muc
Bang bam




‘\

®Cai dat thu muc
® Cac phuang phap phan phdi vung luu trir
®Quan ly vung luu trif tu do



Cac phuadng phap

® Tang hiéu nang truy nhap tuan tu
® Dé dang truy nhap ngau nhién tdi file
® De dang quan ly file

Phuwong phap

® Phan phai lién tuc (Continuous Allocation)
® Phan phai lién ket (Linked List Allocation)
® Phan phoi chi muc (Indexed Allocation)




Phan phoi lién tuc
Nguyén tac: File dugc phan phoi cac khoi nhd lién ti€p nhau

File Pos | Size
file-1 | 15 4
file-2 4 5
file-3 | 11 3
Directory

1 234567 8 91011121314151617181920

block




File Pos | Size

file-1 | 15

file-2 4 5

file-3 | 11 3
Directory

0123456 7 8910111213141 1718 19 20




File Pos | Size

file-1 | 15

file-2 4

file-3 | 11 3
Directory

0123 4 7 8 910111213141

1718 19 20




File
file-1
file-2

file-3

Pos

Size

7 8 910111213141

1718 19 20



Phan phai lién tuc

® File co do dai n va bat dau & khdi b sé chiém cac khéi b, b +
1,...,b+n-1
® Hai khGi b va b + 1 lién ti€p nhau
= Khéng phai dich chuyén dau tur khi doc (trir sector cudi)
= Toc do truy nhap nhanh
® Cho phép truy nhap truc ti€p khai i cua file
= truy nhap khéi b + i — 1 trén thiét bi luu trir
® Lua chon vung trong khi co yéu cau luu tri?
® Cac chién ludc First-Fit /Worst Fit /Best Fit
® Hién tugng phan doan ngoai
® Kho khan khi mudn tang kich thudc cua file



Phan phoi lién két

Nguyén tdc: File dugc phan phéi cac khdi nhd khong lién tuc.
Cuoi moi khoi la con tro, tro tdi khdi ti€p theo

File | Pos | End

abc | 12 3

def 5 11
Directory

1 2 3 6 7 8 9 10 11 12 13 14 15 16 17
0{3|-1/0(6(8|14|9(11|7|-1{10/0(15{2|0 |0

NN
(6]




Phan phoi lién két

Nguyén tdc: File dugc phan phéi cac khdi nhd khong lién tuc.
Cuoi moi khoi la con tro, tro tdi khdi ti€p theo

File | Pos | End
abc | 12 3
def 5 11
Directory
1 2 3 4 5 6 7 8 9 10 11 13 14 15 16 17
0O(3|-1{0(6|8|14(9|11|7 |-1|10{0 (15200




Phan phoi lién két

Nguyén tdc: File dugc phan phéi cac khdi nhd khong lién tuc.
Cuoi moi khoi la con tro, tro tdi khdi ti€p theo

File | Pos | End

abc | 12 3

def 5 11
Directory

1 2 3 4 5 6 7 8 9 10 11 13 14 15 16 17
0|3[-1{0|6|8|14]9|11|7|-1|10/0(15/2|0]0
() [T | ———




Phan phoi lién két

Nguyén tdc: File dugc phan phéi cac khdi nhd khong lién tuc.
Cuoi moi khoi la con tro, tro tdi khdi ti€p theo

File | Pos | End
abc | 12 3
def 5 11

Directory

13 14 15 16 17
00

File abc gbm 7 khéi: 12, 10, 7, 14, 15, 2, 3



Phan phoi lién két

Nguyén tdc: File dugc phan phéi cac khdi nhd khong lién tuc.
Cuoi moi khoi la con tro, tro tdi khdi ti€p theo

File | Pos | End

abc | 12 3

def 5 11
Directory

File abc gébm 7 khéi: 12, 10, 7, 14, 15, 2, 3

6

6

8

2

8
9

9 10 11

11

13 14 15 16 17

-1

0

0

0




Nguyén tdc: File dugc phan phéi cac khdi nhd khong lién tuc.
Cuoi moi khoi la con tro, tro tdi khdi ti€p theo

File | Pos | End

11

13 14 15 16 17
00

File abc gbm 7 khdi: 12, 10, 7, 14, 15, 2, 3



Nguyén tdc: File dugc phan phéi cac khdi nhd khong lién tuc.
Cuoi moi khoi la con tro, tro tdi khdi ti€p theo

File | Pos | End

File abc gdm 7 khéi: 12, 10, 7, 14, 15, 2, 3
File def gom 5 khoi: 5, 6, 8, 9, 11



Phan phai lién két

® Chi ap dung hiéu qua cho cac file truy nhap tuan tu
® DE truy nhap khdi thr n, phai duyét qua n — 1 khéi trudc do
® Cac khoi khong lién tuc, phai dinh vi lai dau tu
® ToOc do truy nhap cham
® Cac khoi trong file dugc lién két bdi con tro. N&u con trd 16i?
® Bj mat du lieu do mat lién két tdi khoi
® Lién két tdi khdi khong cd dir liéu hoac khdi cua file khac
® Giai quyét: SU dung nhiéu con tro trong moi khoi =Ton nhd
® Ap dung: FAT
® Dugc s dung nhu danh sach lién két
GOm nhi€u phan tr, méi phan tu’ tng vGi mot khoi
MOi phan tur trong FAT, chira khdi ti€p theo cua file
Khoi cudi cung co gia tri dac biét (FFFF)
Khoi bi hong co gia tri (FFF7)
Khoi chua s’ dung cé gia tri (0)
Trudng vi tri trong ban ghi file, chira khoi dau tién cua file



Phan phoi chi muc

Nguyén tic: Moi file cd mdt khdi chi muc chinh (index block)
ch(ra danh sach cac khoi di liéu cua file

File | Index block
abc 5
def 12

Directory

0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16




Phan phoi chi muc
Nguyén tic: Moi file cd mdt khdi chi muc chinh (index block)

chlra danh sac

File | Index block
abc 5
def 12
Directory
0 1 2 3 4
2
15
4
8
9
11
-1

6

7

8

h cac khoi dif liéu cua file

9 10 11 12 13 14 15 16

|
—




Phan phoi chi muc
Nguyén tic: Moi file cd mdt khdi chi muc chinh (index block)

chlra danh sac

8

h cac khoi dif liéu cua file

9 10 11 12 13 14 15 16

File | Index block
abc 5
def 12
Directory
0 1 2 3 4
2
15
4
8
9
11
-1
-1




Phan phoi chi muc

Nguyén tic: Moi file cd mdt khdi chi muc chinh (index block)
ch(ra danh sach cac khoi di liéu cua file

File | Index block
abc 5
def 12

Directory

0O 1 2 3 4 6 7 8 9 10 11 12 13 14 15 16

File abc gdbm 6 khdi: 2, 15, 4, 8, 9, 11




Phan phoi chi muc

Nguyén tic: Moi file cd mdt khdi chi muc chinh (index block)
ch(ra danh sach cac khoi di liéu cua file

File | Index block
abc 5
def 12

Directory

o 1 2 3 4 5 6 7 8 9 10 11 13 14 15 16

B T

File abc gdm 6 khéi: 2, 15, 4, 8,9, 11 [ 10 _




Phan phoi chi muc

Nguyén tic: Moi file cd mdt khdi chi muc chinh (index block)
ch(ra danh sach cac khoi di liéu cua file

File | Index block
abc 5
def 12

Directory

O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

N T

File abc gdm 6 khdi: 2, 15, 4, 8, 9, 11
File def gdm 2 khdi: 10, 13




Phan phdi chi muc

Phan tU th i cua khoi chi muc tro tdi khoi thir i cua file
® Doc khoi i dung con tro dudc khi tai p/tlr i cua khoi chi muc
Tao file, cac phan tir cia khoi chi muc ¢ gia tri null (-1)
Can thém khoi i, dia chi khoi dudc cap, dugc dua vao p/tur i
Nhan xét
® Khong gay hién tugng phan doan ngoai
® Cho phép truy nhap truc ti€p )
® Can khoi chi muc: file co k/thudc nho, van can 2 khoi
® Khoi cho dir liéu
® Khodi chi khoi chi muc (chi dung 1 phan tur)
Giai quyét: Gidm kich thudc khdi = Gidm phi ton bd nhé = Véan
dé vé kich thudc file ¢ thé luu tri.
So do lién két
® Lién két cac khdi chi muc lai
® P/t cudbi cua khoi chi muc tro téi khoi chi muc khac néu can
Index nhiéu muc
® Dung mot khoi chi muc tro tdi cac khoi chi muc khac



owners (2)

timestamps (3)

size block

count

direct blocks

single indirect —

double indirect

triple indirect

® 12 direct block tro
tdi data block

® Single indirect
block chlra dia chi
khoi direct block

® Double indirect

hlock chlra dia chi

khoi Single indirect

block

® Triple indirect block
chlra dia chi khoi
Double indirect




e

®Cai dat thu muc
® Cac phuadng phap phan phoi vung luu trir
®Quan ly vung luu trif tu do



Phuong phap
® Bit vector
® Moi block thé hién bdi 1 bit (1: free; 0: allocated)
® Deé dang tim ra n khoi nhd lién tuc
® Can c6 Iénh cho phép lam viéc vdi bit
® Danh sach lién két (link list)
® Luu gilr con tro tdi khdi dia trong dau tién
® Khoi nhd nay chira con tro tré téi khoi dia trong ti€p theo
® Khong hiéu qua khi duyét danh sach
® Nhom (Grouping)
® Luu trif dia chi n khoi tu do trong khoi tu’ do dau tién
® n — 1 khdi dau tu do, khoi n chlra d/chi cua n khoi tu’ do tiép
® Uu diém: Tim vung nhd tu’ do nhanh chdng
® BO dém (Counting)
® Do cac khoi nhd lién tuc dugc c/cap va g/phong dong thdi
® Nguyén tac: Luu dia chi khoi nhd tu do dau tién va kich thudc vung
nhd lién tuc trong DS quan ly vung trong
® Hiéu qua khi bo dém I6n hon 1



Chuong 4 Quan ly hé thong file

N

(1)Hé thdng file

(2)Cai dat hé thdng file

(3)T6 chirc thdng tin trén dia tur
(HéE thdng FAT



TChutricvatlycadia
T ————

®Cau truc vat ly cua dia
® Cau truc logic cua dia



Cau truc vétl vy cua dia
" " 1
Dla mem SZ




Cau truc vét ly ctia dia
~ A 1
Pila mem 35

Top shell

Magnetic disk

Write-
Frotec{

3l \‘*

o,
2

=2 Lifter presses
oy disk to frap dust

liners against
Shutter spring




1 CAu triic vat ly cda dia
Cau truc vat ly dia mém

Sector

® Ranh dia (Track): Cac vong tron dong tam
® Dugc danh s6 0, 1,. . . tUr ngoai vao trong

® Mat dia. Moi mat dia dudc doc bai mot dau doc (Header)
® Cac dau tu dudc danh s6 0, 1

® Cung tu (Sector)
® Dbugcdanhso 1, 2,...



.1 Cau truc vat ly cua dia
Pinh vi thong tin trén dia mém

® Sector dan vi thong tin hé thong dung lam viéc vdi dia

® Sector xac dinh qua toa do 3 chiéu: Header, Track, Sector
® \/i du: Boot Sector cua dia mém: Sector <0, 0, 1>

® Sector dugc xac dinh qua so hiéu sector (toa do 1 chiéu)
® Vi tri tuong doi so vdi sector dau tién cua dia




1 CAu triic vat ly cda dia
Pinh vi thong tin trén dia mém

® Sector don vi thong tin hé thong dung lam viéc vdi dia
® Sector xac dinh qua toa do 3 chiéu: Header, Track, Sector

® \/i du: Boot Sector cua dia mém: Sector <0, 0, 1>
® Sector dugc xac dinh qua so hiéu sector (toa do 1 chiéu)
® Vi tri tuong doi so vai sector dau tién cua dia

Sector < 0,0, 1 >-> #0




1 CAu triic vat ly cda dia
Pinh vi thong tin trén dia mém

® Sector don vi thong tin hé thong dung lam viéc vdi dia
® Sector xac dinh qua toa do 3 chiéu: Header, Track, Sector

® \/i du: Boot Sector cua dia mém: Sector <0, 0, 1>
® Sector dugc xac dinh qua so hiéu sector (toa do 1 chiéu)
® Vi tri tuong doi so vai sector dau tién cua dia

Sector < 0,0, 2 >> #1




1 CAu triic vat ly cda dia
Pinh vi thong tin trén dia mém

® Sector don vi thong tin hé thong dung lam viéc vdi dia
® Sector xac dinh qua toa do 3 chiéu: Header, Track, Sector

® \/i du: Boot Sector cua dia mém: Sector <0, 0, 1>
® Sector dugc xac dinh qua so hiéu sector (toa do 1 chiéu)
® Vi tri tuong doi so vai sector dau tién cua dia

Sector < 0,0, 3 >> #2




1 CAu triic vat ly cda dia
Pinh vi thong tin trén dia mém

® Sector don vi thong tin hé thong dung lam viéc vdi dia
® Sector xac dinh qua toa do 3 chiéu: Header, Track, Sector

® \/i du: Boot Sector cua dia mém: Sector <0, 0, 1>
® Sector dugc xac dinh qua so hiéu sector (toa do 1 chiéu)
® Vi tri tuong doi so vai sector dau tién cua dia

Sector < 0,0,4 >> #3




1 CAu triic vat ly cda dia
Pinh vi thong tin trén dia mém

® Sector don vi thong tin hé thong dung lam viéc vdi dia
® Sector xac dinh qua toa do 3 chiéu: Header, Track, Sector

® \/i du: Boot Sector cua dia mém: Sector <0, 0, 1>
® Sector dugc xac dinh qua so hiéu sector (toa do 1 chiéu)
® Vi tri tuong doi so vai sector dau tién cua dia

Sector < 0,0,5 >-> #4




1 CAu triic vat ly cda dia
Pinh vi thong tin trén dia mém

® Sector don vi thong tin hé thong dung lam viéc vdi dia
® Sector xac dinh qua toa do 3 chiéu: Header, Track, Sector

® \/i du: Boot Sector cua dia mém: Sector <0, 0, 1>
® Sector dugc xac dinh qua so hiéu sector (toa do 1 chiéu)
® Vi tri tuong doi so vai sector dau tién cua dia

Sector < 0,0, 6 >> #5




1 CAu triic vat ly cda dia
Pinh vi thong tin trén dia mém

® Sector don vi thong tin hé thong dung lam viéc vdi dia
® Sector xac dinh qua toa do 3 chiéu: Header, Track, Sector

® \/i du: Boot Sector cua dia mém: Sector <0, 0, 1>
® Sector dugc xac dinh qua so hiéu sector (toa do 1 chiéu)
® Vi tri tuong doi so vai sector dau tién cua dia

Sector < 0,0, 7 >> #6




1 CAu triic vat ly cda dia
Pinh vi thong tin trén dia mém

® Sector don vi thong tin hé thong dung lam viéc vdi dia
® Sector xac dinh qua toa do 3 chiéu: Header, Track, Sector

® \/i du: Boot Sector cua dia mém: Sector <0, 0, 1>
® Sector dugc xac dinh qua so hiéu sector (toa do 1 chiéu)
® Vi tri tuong doi so vai sector dau tién cua dia

Sector < 0,0,8 >> #7




1 CAu triic vat ly cda dia
Pinh vi thong tin trén dia mém

® Sector don vi thong tin hé thong dung lam viéc vdi dia

® Sector xac dinh qua toa do 3 chiéu: Header, Track, Sector
® \/i du: Boot Sector cua dia mém: Sector <0, 0, 1>

® Sector dugc xac dinh qua so hiéu sector (toa do 1 chiéu)
® Vi tri tuong doi so vai sector dau tién cua dia

Sector < 1, 0,1>-> #8



1 CAu triic vat ly cda dia
Pinh vi thong tin trén dia mém

® Sector don vi thong tin hé thong dung lam viéc vdi dia

® Sector xac dinh qua toa do 3 chiéu: Header, Track, Sector
® \/i du: Boot Sector cua dia mém: Sector <0, 0, 1>

® Sector dugc xac dinh qua so hiéu sector (toa do 1 chiéu)
® Vi tri tuong doi so vai sector dau tién cua dia

Sector < 1, 0,2>-> #9



1 CAu triic vat ly cda dia
Pinh vi thong tin trén dia mém

® Sector don vi thong tin hé thong dung lam viéc vdi dia

® Sector xac dinh qua toa do 3 chiéu: Header, Track, Sector
® \/i du: Boot Sector cua dia mém: Sector <0, 0, 1>

® Sector dugc xac dinh qua so hiéu sector (toa do 1 chiéu)
® Vi tri tuong doi so vai sector dau tién cua dia

Sector < 1, 0,3>-> #10



1 CAu triic vat ly cda dia
Pinh vi thong tin trén dia mém

® Sector don vi thong tin hé thong dung lam viéc vdi dia

® Sector xac dinh qua toa do 3 chiéu: Header, Track, Sector
® \/i du: Boot Sector cua dia mém: Sector <0, 0, 1>

® Sector dugc xac dinh qua so hiéu sector (toa do 1 chiéu)
® Vi tri tuong doi so vai sector dau tién cua dia

Sector < 1, 0,8>-> #15



1 CAu triic vat ly cda dia
Pinh vi thong tin trén dia mém

® Sector don vi thong tin hé thong dung lam viéc vdi dia
® Sector xac dinh qua toa do 3 chiéu: Header, Track, Sector

® \/i du: Boot Sector cua dia mém: Sector <0, 0, 1>
® Sector dugc xac dinh qua so hiéu sector (toa do 1 chiéu)
® Vi tri tuong doi so vai sector dau tién cua dia

Sector < 0, 1,1>-> #16




.1 Cau truc vat ly cua dia

Pinh vi thong tin trén dia mém

® Sector don vi thong tin hé thong dung lam viéc vdi dia

® Sector xac dinh qua toa do 3 chiéu: Header, Track, Sector
® \/i du: Boot Sector cua dia mém: Sector <0, 0, 1>

® Sector dugc xac dinh qua so hiéu sector (toa do 1 chiéu)
® Vi tri tuong doi so vai sector dau tién cua dia

#0

=

#1

HZ

#8

%/

#9

<0,0,1>

<0,0,2>

<0,0,3>

N

<1,0,1>

<1,0,2>

M4 hinh thiét bi luu trir (Disk)




Cau truc vat ly cla dia

Pia ci'ng




Cau truc vétl cua dia
Pia ci'ng

Cover Mounting Haoles
(Cover not shown)

Base Casting

Spindle

Slidor (and Head)
Actuator Arm
Actuatar Axis

Actuator

Mounting
Holes

Platters
SCSI Interface
Connector

Ribbon Cable
Jumper Pins

(attaches heads
to Logic Board)
Jumper peer

Tape Seal
Connector



C3u triic vat Iy cta dia
Cau truc vat ly dia ciing

Boom Head Sector  Spindle  Track  Platter Cé’u tI’l:IC

® GOm nhiéu mat dia, dugc danh so
tur 0,1

® Cac ranh cung ban kinh tao nén
cylinder, dugc danh so tu' 0, 1,..

® Cac sector trén moi mat clia moi
cylinder, dugc danh so tu' 1,2,...

Cylinder

Pinh vi thong tin
® Toa db 3 chieu (H, C, S)
® Toa do 1 chiéu: SO hiéu sector
® Nguyén tac nhu vdi dia mém: Sector->Header->Cylinder



1 CAu triic vat ly cda dia
Truy nhap sector trén dia

® Sector: don vij thdng tin may tinh dung dé lam viéc vdi dia tur
® Co thé truy nhap (doc/ghi/format/...) téi tiing sector
® Truy nhap st dung ngat BIOS 13h (chdc naéng 2, 3, 5,...)
® Khong phu thudc hé diéu hanh
® Sector dugc xac dinh theo dia chi <H,C,S>
® Truy nhap sU dung IGi goi hé thong
® Ngat cua hé diéu hanh
® Vi du: MSDOS cung cdp ngat 25h/26h cho phép
doc/ghi cac sector theo dia chi tuyén tinh
® SUr dung ham WIN32 API
® CreateFile()/ReadFile()/WriteFile()...



Cau truc vat ly cla dia

SU dung ngat 13h

Thanh ghi Y nghia

AH 2h:Doc sector; 3h: Ghi Sector

AL SO sector can doc
Cac sector phai trén cung mot mat, mot ranh

DH SO hiéu mat dia

DL S6 hiéu & dia.
Oh:A; 80h: Pia cirng thir nhat; 81h bia cung thir 2

CH SO hiéu Track/Cylinder (St dung 10 bit, trong do 1ay 2 bit cao
cua CL)

CL SO hiéu sector (chi sir dung 6 bit thap)

ES:BX Tro t&i vung dém, nai sé chira dir liéu doc duadc (khi AH=2h)
hodc dir liéu ghi ra dia (Khi AH=3h)

CarryFlag CF=0 kh6r~lg c6 16i; CL chL'rg sO sector doc dudc
CF=1 C4 16i, AH chlra ma loi

WinXP han ché s dung ngat 13h dé truy nhap truc tiép



CAu tric Vat Iy cla dia
SUr dung ngat 13h (Vi du)

#Include <stdio.h>

#include <dos.h>

int main(int argc, char *argv[])X{
union REGS regs;
struct SREGS sregs;
int Buf[512];
inti;
regs.h.ah = 0x02;
regs.h.al = 0x01;
regs.h.dh = 0x00;
regs.h.dl = 0x80;
regs.h.ch = 0x00;
regs.h.cl = 0x01;
regs.x.bx = FP_OFF(Buf);
sregs.es = FP_SEG(Buf);
int86x(0x13,&regs,&regs,&sregs);
for(i=0;i<512;i++) printf("%4X",Buffi]);
return O;




1 Cu tric vat Iy clia dia
Stir dung WIN32 API
® HANDLE CreateFile(. . .): MG file/thié€t bi vao ra

LPCTSTR IpFileName, = Tén file/thi€t bi vao ra

® ""\\2\\\\\.\\C: "Phan vung / O dia C

® "\\\\.\\PhysicalDrive0” O dia clrng th{ nhat
DWORD dwDesiredAccess,= Thao tac vdi thiét bi
DWORD dwShareMode,= Cho phép dung chung
LPSECURITY_ATTRIBUTES IpSecurityAttributes (NULL),
DWORD dwCreationDisposition,— Hanh dong thuc hién
DWORD dwFlagsAndAttributes, = Thuoc tinh
HANDLE hTemplateFile (NULL)

® BOOL ReadFile(. . .)

HANDLE hFile,=File mubn doc

LPVOID IpBuffer, = Vung dém chira dir liéu

DWORD nNumberOfBytesToRead,=, s6 byte can doc
LPDWORD IpNumberOfBytesRead,= s0 byte doc dugc
LPOVERLAPPED IpOverlapped (NULL)

® BOOL WriteFile(. . .) =>Tham s0 tuong tu ReadFile()



.1 Cau truc vat ly cua dia

St dung WIN32 API (Vi du
#include <windows.h>
#include <stdio.h>

int main(int argc, char *argv|]){
HANDIE hDisk;
BYIE Buf[512];
int byteread,i;
hDisk=CreateFile("\\\\.\ \PhysicalDriveO",GENERIC_READ,
FILE SHARE, READ | FILE, SHARE, WRITE, NULL,
OPEN_EXISTING,O,NULL);
if (hDisk==INVALID HANDLE VALUE)printf("Loi thiet bi");
else {
ReadFile(hDisk,Buf,512,&byteread, NULL);
for(i=0;i<512;i++) printf("%4X",Buf|i]);
CloseHandle(hDisk);

b

return O;




Chugng 4: Quan ly hé thdong file
3. TO chic thong tin trén dia tur
3.1 Cau truc vat ly cua dia




. 2.C4u truc logic cua dia‘

®Cau truc vat ly cua dia
® Cau truc logic cua dia



.2.Cau truc logic cua dia

® Dia mém: Moi hé diéu hanh co mot chién lugc quan ly riéng
® Dia ci’ng (Co dung lugng IGn)
® Dudgc chia thanh nhiéu phan vung (Partitions, Volumes,..)
® M0i vung la tap hdp cac Cylinder lién ti€p nhau
® Ngudi dung an dinh kich thudc (Vi du dung deSk)
® MOoi phan viing c6 thé dugc quan ly bai mot HDH riéng
® HDH format phan vung theo dinh dang dugc su dung
® TOn tai nhiéu hé thong khac nhau: FAT, NTFS, EXT3,...
® Trudc tat ca cac phan vung la cac sector bj che
® Master Boot Record (MBR): Sector dau tién cla dia

Sector &n vdi phan ving 2

- %% Phan vung 2 %

Sector 4n Phan vung 1




.2.Cau truc Ioc cua dia
Master Boor Record

® Sector quan trong nhat cua dia
® Sector dau tién trén dia (S0 hiéu 0 hoac dia chi <0, 0, 1>)

® Cau truc gom 3 phan

CT nhan biét

Bang phan chuong

Chuang trinh nhan biét
® Doc bang phan chuang dé biét
® Vi tri cac phan vung
® Phan vung tich cuc (chtra HDH)
® Doc va thuc hién sector dau tién cua
phan vung tich cuc
Bang phan chuong (64bytes)
® GOm 4 phan tir, moi phan tr 16 bytes
® Moi phan tir chifa thdng tin mot viing
Vi tri, kich thuGc, hé thong chiém gilr
Ch{r ky hé thong (Iudn la 55AA)



.2.Cau truc logic cua dia

Cau truc mot phan tu bang phan chucng

Stt | Ofs | Size Y nghia
1 0 | 1B |Phan ving tich cwc? 80h néu dung; 0: Data
2 1 | 1B |S6 hiéu mat dia dau clia phan vung
3 2 | 1W | Sé hiéu sector va cylinder dau cdia phan vung
o
’% FEDGCBA A9 7 6 5 4 3 2 10
© Cqy|Cs||C7|Cs|Cs|Cs|Cs5|C2|Ct|Co S5 [S4|S3[S2|S1|Se
t 3 :< S6 higu cylinder H hiéu Sector—.:
Ma nhan dién hé thon. 05/0F: Partition mé rong
4 4 | 18 06:Big Dos; 07:NTFS; 0B: FAT32,..
5 5 | 1B S6 hiéu dau doc cudi
08| 6 6 | 1W | S0 hiéu sector va cylinder cudi clia phan ving.
S O (SO hiéu sector chi dung 6 bit thap)
7 8 | 1DW/|Bia chidau, tinh theo sb hiéu sector
8 | 12 | 1DW/|Sb sector trong phan vung




.2.Cau truc log

ic cla dia

000101 00 O7FE3F F8 3F00 0000 7A09 3D 00
800001 F9 OBFE BF30 B909 3D00 38 7B4C 00
000081 EB OFFE FFFF 2B 1D B700 7213 7A 00
000000 OO 000OO0O0 OO 000000 OO 000000 00

55 AA
Giai ma
Vi tri dau Vi tri_cudi
Boot | Hdr | Cyl | Sec | HdR | Cyl | Sec | #sector | S0 sector
No 1 0 1 254 | 248 | 63 63| 4000122
Yes 0 | 249 1 254 | 560 | 63 4000185| 5012280
No O | 747 | 1 254 | 1023 | 63 | 12000555| 8000370
- 0 0 0 0 0 0 0 0




Chugng 4: Quan ly hé thdong file
3. TO chic thong tin trén dia tur
3.2.Cau truc logic cua dia

1
1
1
I
1
I
1
I
I
I
I
-+

Numher
0f
Sector

33591852
18731790

'
|
|
|
I
|
|
e ——— +
|
I
|
|
|
|
|
|
+




.2.Cau truc logic cua dia

Bang phan chuonc
® Khi treong nhan dién co gia tri 05 hoac OF, partition twong tng la
partition mé rong
® Partition mé rong dwoc td chire nhw mét dia clrng vat ly
® Sector dau tién 1a MBR, chira thdng tin vé cac phan vung trong
partition mé& réng nay
® Cac phan ti trong partition m& réng c6 thé 13 partition rong
® Cho phép tao hon 4 6 dia logic

. Phanvung1 Phan viing m& réng_
N
Act Size Sys#Sector Act Size Sys#Sector
80 07 00 0B /J)I
00 0B 00 05
00 OF

Bang phan chucng Bang phan chugng mad rong



Chugng 4: Quan ly hé thdong file
3. TO chic thong tin trén dia tur
3.2.Cau truc logic cua dia

Relative

63
32976720
?
d

+
!
!
|
!
!
!
+
!
!
!
!
!
!
!
!
+




Chugng 4: Quan ly hé thdong file
3. TO chic thong tin trén dia tur
3.2.Cau truc logic cua dia

xtended Partition (Sector number 32976720)...
@ o1 C1 FF @6 EF FF FF 3F
@ @@ Ci1 FF ©5 EF FF FF 98
@ 00 00 00 OO0 OO OO OB OO

B0 00 00 00 00 00 00

——————————— +

Number
0f
Sector

24569937
208593448

-+

G me e e e o mes e me- o

L S -




Chugng 4: Quan ly hé thdong file
3. TO chic thong tin trén dia tur
3.2.Cau truc logic cua dia

xtended Partition (Sector number 57546720)...
@@ @1 C1I FF @B EF FF FF 3F
B0 00 00 060 GO0 00 00 OB 06
B0 00 00 060 OO0 00 OO0 0B 06

B0 00 060 60 06

e e s s s s s s s s s s s s

i Relative
————t

Scti Sector

----------- ¥

Numhe
Of
Sector

@ mes mes e e o e e mes o

G e e e e o e o




Chuong 4 Quan ly hé thong file

N

(1)Hé thdng file

(2)Cai dat hé thdng file

(3)T6 chirc thdng tin trén dia tur
(4)Hé théng FAT



Cac hé thong file

Ton tai nhiéu hé thong file khac nhau
® Hé thong FAT

® FAT 12/ FAT16 dung cho MSDOS

® FAT32 dung tu WIN98

® 12/16/32: S6 bit dung dé dinh danh cluster
® Hé thong NTFS

® SU dung trong WINNT, WIN2000

® DuUng 64 bit dé xac dinh mot cluster

® Uu viét han FAT trong bao mat, ma hda, nén dif liéu, ...
® Hé thong EXT3

® SU dung trong Linux
® Hé thdng CDFS

® Hé thong quan ly file trong CDROM

® Han ché vé do sau cay thu muc va kich thudc tén
® Hé thongs UDF )

® Phat trién tir CDFS cho DVD-ROM, ho trg tén file dai



prr——

® Boot sector
® Bang FAT (File Allocation Table)

® Thu muc goc



Cau truc phan vung cho FAT

FAT12/16
® SO cluster I6n nhat FAT12: 212 — 18; FAT16 : 216 — 18
® K/thuGc max: FAT12: 32MB; FAT16: 2GB/4GB (32K/64K Cluster)

FAT32
® Chi dung 28 bit = SO cluster I6n nhat 228 — 18

® K/thuGc max: 2TB/8GB/16TB (8KB/32KB/64KB Cluster)

Cau truc logic cua hé thong FAT

FAT16 Ving hé théng / Vung dit liéu
FAT2 | ROOT || |[{|||||RILES \
\Cluster

FAT1 | FAT2

a1l

Vung hé thong Vung dir liéu




.1 Boot sector

Bang Tham sb

Chwong trinh moi

® Sector dau tién cua phan vung

® Cau tric gom 3 phan
® Bang tham soO dia (BPB: Bios Parameter Block)
® Chudng trinh moi (Boot strap loader)
® Chir ky hé thong (ludn la 55AA)




Chuang 4: Quan ly hé thong file
4. Hé thong FAT
4.1 Boot sector

T N T 7

1 EB 3C 90 Nhay dén dau chuong trinh moi

2 3 8B MSDOS5.0 Tén hé thong file da format dia

3 11 1W 00 02 K/thudc 1 sector, thudng la 512

4 13 1B 40 SO sector cho mot cluster (32K-Cluster)
5 14 1W 01 00 SO scts ding trudc FAT/SS scts dé danh
6 16 1B 02 SO bang FAT

7 17 1W 00 02 SO phan tlr cia ROOT. FAT32: 00 00

8 19 1W 00 00 Tong s6 sector trén dia (< 32M) hoac 0000
9 21 1B F8 Khuon dang dia (F8:HD, FO: bial.44M)
10 22 1W D1 09 SO sector cho mot bang FAT(209)

11 24 1W 3F 00 SO sector cho mét ranh (63)

12 26 1W 40 00 SO dau doc ghi (64)

13 28 1DW 3F 00 00 00 SO sector an- Sectors truGc volume (63)
14 32 1IDW 41 0C 34 00 Tong sb sector trén dia (3411009)



4.1 Iéoot sector

Stt | Ofs | Kt Gia tri mau Y nghia

15| 36 | 1B 80h | S hiéu & dia vat Iy 0: 8 A; 80h: & C
16 | 37 | 1B 00 | D& danh/Byte cao cho trudng #8 dia
17| 38 | 1B 29h | Boot sector md rong 29h

18 | 39 | IDW | D513 5B24 | Volumn Serial number(245B-13D5)
19 | 43| 11B | NO NAME | Volumn Label: nhdn dia (khéng ding)

20 | 54 | 8B FAT16 | D& danh, thudng 13 doan text miéu t3
dang FAT
21 | 62 | - Bootstrap loader
Vi du:

B3 W 4 S 4 4 b
oo owowowoR K

A VA A
Foo fF W O3F W W
Ao W o 4F W 4 4l
431 3% W W W3 0

]
]
O O S B
) 4 0 0 W N 4% 4



4.1 Iéoot sector

b6 W o4 N 4 4
0w ow oW w R R

ook WO owoa %o
1V O
oM W 4 4 W 4 4l
5

]
!
6
Lo 31 b 0 0 W 3 0

5
!
ol BB o W oW oW o2 A
) & M W W N B ¢




4.1 Iéoot sector

3 Bytes dau: Nhay dén dau chuadng trinh moi

B 36 W o4 N 4 4
0w ow oW w R R

ook WO owoa %o
1V O
oM W 4 4 W 4 4l
5

]
!
6
Lo 31 b 0 0 W 3 0

5
!
ol BB o W oW oW o2 A
) & M W W N B ¢




4.1 Bbot sector

Jmp+3C

W4 N @ 4
oW oW R K

Jodf dNW @ Wmod W
1 I
oM W o 4F sk 4l
5

]
@
6
{53 % 2 % W [%]d

5
!
T
) & M W W N B ¢




4.1 Boot sector

8 Bytes
Tén hé thong file da format dia

OEName: MSDQOS5.0

A 4 4F o} k)W woWwod b
!
6
1

0w @@ @@ Fy !
ol BB oo W W 29 ﬂ
) & M W W N B ¢

i

1V O
oM W 4 4 W 4 4l
ot 3L 3 W W W




4.1 Iéoot sector

1 Word
K/thudc 1 sector

Kich thuwdc sector: 512

B 36 W o4 N 4 4F )
0w owm oW ow R R
ﬂ
4

Jouf WO W) %o
1V O
oM W 4 4 W 4 4l
ot 3L 3 W W W

ol BB oo W oW oW o

]
!
6
) & M W W W 4 4l




4.1 Iéoot sector

Sé sector cho mot cluster

2 sector cho 1 cluster

b6 W o4 N 4 4
0w ow oW w R R

5 0 W 00 0o 6 6
1V O
oM W 4 4 W 4 4l
5

]
!
6
Lo 31 b 0 0 W 3 0

5
!
ol BB o W oW oW o2 A
) & M W W N B ¢




4.1 Iéoot sector

SO sector ding trudc FAT
Co 6 sector ding trudc bang FAT th( nhat

b6 W o4 N 4 4
0w ow oW w R R

ook WO owoa % W
1V O
oM W 4 4 W 4 4l
5

]
!
6
Lo 31 b 0 0 W 3 0

5
!
ol BB o W oW oW o2 A
) & M W W N B ¢




4.1 Boot sector

Co 2 bangFAT

EB W4 N 4 4
@) @ o m oo

ook WO owoa %o
1V O
oM W 4 4 W 4 4l
5

]
!
6
Lo 31 b 0 0 W 3 0

5
!
T
4D ho oW oW oW b 4




4.1 Boot sector
S6 phan tir ciia ROOT

Co toi da 512 phan tu trong thu muc goc

EB W4 b 4 4F
W &) 0 0 P

ook WO owoa %o
1V O
oM W 4 4 W 4 4l
5

]
!
6
Lo 31 b 0 0 W 3 0

5
!
ol BB oo W W 29 ﬂ
) & M W W N B ¢




4.1 Iéoot sector

Tong s sector trén dia
Pia I&n hon 32MB

6 W o4 4 4
0w MR R

ook WO owoa %o
1V O
oM W 4 4 W 4 4l
5

]
!
6
Lo 31 b 0 0 W 3 0

5
!
ol BB o W oW oW o2 A
) & M W W N B ¢




4.1 Iéoot sector

Ma nhan dién khuon dang dia: F8

B 36 W o4 %4 4
00 om0 0K

ook WO owoa %o
1V O
oM W 4 4 W 4 4l
5

]
!
6
Lo 31 b 0 0 W 3 0

5
!
ol BB o W oW oW o2 A
) & M W W N B ¢




4.1 Iéoot sector

SO sector cho mot bang FAT:245

B3 W o4 5 M 4 N %N %k W W OW @ bW

]
OV Y U

Gl BB o W W o 2 Ao B D4 W 4 4F M 4 4l
) & M W W W 4 4 o 3 o W W W B




4.1 Iéoot sector

S6 sector cho mét ranh: 63

b6 W o4 N 4 4
0w ow oW w R R

3 8 0 oW oWowm b W
L3F W) KF W OOF W b
N S
Lo 31 b 0 0 W 3 0

)
!
ol BB o W oW oW o2 A
) & M W W N B ¢




4.1 Iéoot sector

S6 du doc ghi: 255

b6 W o4 N 4 4
0w ow oW w R R

ook W W oWmoa %o
F 00 [FF o oF Wow o
oM W 4 4 W 4 4l
o4

]
!
6
1 A I I

5
!
ol BB o W oW oW o2 A
) & M W W N B ¢




4.1 Iéoot sector

SH sector an: 63

b6 W o4 N 4 4
0w ow oW w R R

Joof WW- W@ % W
1V
oM W 4 4 W 4 4l
5

]
!
6
Lo 31 b 0 0 W 3 0

5
!
ol BB o W oW oW o2 A
) & M W W N B ¢




4.1 Iéoot sector

Tong sb sector clia Volume: 125889 (~64MB)

B 6 WA N 4 4
0owowmoW oW R

ook WO owoa %o
1V O
oM W 4 4 W 4 4l
5

]
!
6
Lo 31 b 0 0 W 3 0

5
!
ol Eb o W) W W o2 A
) & M W W N B ¢




4.1 Iéoot sector
S6 hiéu 6 dia vat ly: 00 00

B 6 W o4 N4 4
0w ow oW MR R

ook WO owoa %o
1V O
oM W 4 4 W 4 4l
5

]
!
6
Lo 31 b 0 0 W 3 0

5
!
ol BB o W)W W) 2 A
) & M W W N B ¢




4.1 Boot sector

Bootsector md rong: 29h

6 W o4 5 Y 4F
0w ow oW oW R

ook WO owoa %o
1V O
oM W 4 4 W 4 4l
5

]
!
6
Lo 31 b 0 0 W 3 0

5
!
ol BB o W W 8@9
0 & W W W N 4




4.1 Iéoot sector

Volume serial number: 70D4-EAAG

R

B 36 W o4 N 4 4R )
W ooF WKW W oW o

A R
ol BB oo W oW oW o
) & M W W W 4

]
;

]
]

b D4 W) 4 4F b 4E 4l
5

ﬂ
R S S




4.1 Iéoot sector

Nhan dia: NO NAME

B 36 W o4 5 o AN
0w oW oW oK o
6
1

y ok W oW W B o
P FF-8 3F W W o
Ao W O[4E 4F 8 4 4l
431 3% W oW 3 0

ol BB o W W W A A

]
]
E
) & M M M Wb 4 S




4.1 Iéoot sector

Kiéu FAT: FAT16

B W o4 N @ 4F )
0w ow oW ow R
ol BB o W W oW o2

R

]
03F W KW O3F W Wb
)
1

]
]
oM W 4k 4F W 4k 4l
) & 0 W W W4 4 M 3 o M W M 0




4.1 Iéoot sector

B4t duclia chuong trinh moi

b6 W o4 N 4 4
0w ow oW w R R

I 0 B o
W oW
oMW A 4 4l
5

]
!
6
1 o 31 0 i

5
!
ol BB o W oW oW o2 A
) & M W W N B ¢




.1 Boot sector

Cau truc bang tham so dia - Phan danh cho FAT32

Stt | Ofs| Kt Gia tri mau Y nghia

15 | 36|/1DW | C9 030000 Tdng sd sector cho bang FAT

16 40 1W 00 00| Flags: #FAT chinh(Khong dung )

17 42| 1W 00 00 | Version: Phién ban FAT32 (Khéng dung )

18 | 44/1DW | 020000 00|S6 hiéu cluster bat dau cla ROOT

19 48 | 1W 01 00| #sector chira File System information

20 20| 1W 06 00| S6 hiéu sector dung backup Bootsector

21 | 52 12B 00. .. 00| Dé danh

22 | 64|1B 00|Sb hiéu 6 dia vat ly 0: 6 A; 80h: 6C

23 65 1B 00 | Pé danh/Byte cao cho truong #Driver

24 66| 1B 29 | Boot sector m& réng. Lubn co gia tri 29h

25 67 1DW | 620E 18 66 Volumn Serial number

26 71/11B NO NAME | Volumn Label: Nhan dia (Ko s/dung )

27 | 82/8B FAT32 | Dé danh, thwong 1a doan text miéu ta
dang FAT




'Chuong 4: Quan ly hé thong file
4, Hé thong FAT

4.1 Boot sector




Chuang 4: Quan ly hé thong file
4. Hé thong FAT
4.1 Boot sector

BIOS PARAMETER BLOCK <(BPB>...
OEM Name

Bytes pex» sector

Sector»s per cluster

Sectorss before the first FAT
Numbex» of copies of FAT

Media Desctiptor

Sectors per Tracks

Number» of Header

Number» of Hiden Scts in Uolume
Number» of Sectors in Uolume
Numbex» of Sectors perx FAT
Cluster» num. of start of ROOT
Sct number» of FileSystem Info
Sct number» of Boot backup sct
Logical drive number of Uolume
Extend BPB Signature

Serial Number of Uolume
Uolumn lable

FAT Type

Boot signature

MSDOS5 .9
512

16

36

2

F8h

63

240

63
28593377
180846

808h

2%9h
BC22—-DFD?
NO NAME
FAT32

55 AA




.1 Boot sector
File System Information Sector

® Thudng la Sector th(r 2 cia Volume
® Ngay sau Boot sector (Sector so hiéu 1)
® Cau truc

Stt| Ofs|Size Y nghia

1 0 1DW |Chir ky thtr nhat clia FSinfo sector. Gia trj cac
byte theo thr tw: 52h 52h 61h 41h

41480B |Knhong ro, thwong chia gia tri 00

484 | 1DW | Chir ky cua File System Information Sector. Gia
tri cac byte theo th& tw: 72h 72h 41h 61h

488 | 1DW |S0 cluster tw do. -1 néu khéng xac dinh

492 1DW |Sb hiéu cla cluster vira m@&i dwoc cung céap
496 |12B | Dé danh

508 2B Khéng xac dinh, thwdng bang 0

510 2B Chir ky Bootsector. Co gia tri 55 AA

W N

o ~NO O &~




Chuang 4: Quan ly hé thong file
4. Hé thong FAT
4.1 Boot sector

52 52 61 41 515
il%
il%
il%
510
il%
il%
510
510
510
515
il%
il%
il%
510
il%
il%
515
il%
510
510
1%}
il%
515

72272 41 6]

e 08 0B 09

il%
il%
il%
il%
il%
1%
il%
515
1%
1%
%
il%
il%
il%
il%
il%
il%
1%
il%
1%
1%
1%
il%
(515

[B4 FE 6B

P8 08 [55 AR

il%
515
il%
il%
515
515
il%
515
515
510
il%
il%
il%
il%
il%
510
(515
515
515
515
515
510
il%
(515

[AS @9 8a] 00




Chuang 4: Quan ly hé thong file
4. Hé thong FAT
4.1 Boot sector

92 52 61 41
1%
il%
(510
(510
il%
510

A[5] 15 g8 9o
FILE SYSTEM INFO:...
First signature
File System Info Signature
Number of Free Clusters
HCluster recently Allocation
Boot signature

A 00 00 B0 OB PO O@ 00 KA OB OB OO0 00 06
A 00 OF Pl VA BB 0@ VB BB OO POl GO0 OB 06
A 00 OB Pl BB OB 0@ P BB OO PO OB OO 06
A 00 OO Pl B0 OB 0@ VB BB OO POl OB 0O 06 510 e 00 00
Wl B0 V0 AP BA Pl OO OO ©@ OBA OB OO0 OO 06 il% e 06 00
Pl B0 B0 0P BA PR 0OA PR A ©BA AR BA ©OA 0 ©BA A6 he 06 00

@0 00 00 00 (72 72 41 61][B4 FE OB GA|[AS 09 0@ @8] b8 08 08
P0 00 PP 0P 0P AP OA 0@ @@ @@ [55 AA |

41615252h
61417272h
7861060
2469

°5 AA

1% e 00 00
510 e 00 00
510 e 00 00




.1 Boot sector

Cau truc bang tham so dia cho hé thong NTFS 1

Stt | Ofs | Kt Gia tri mau Y nghia

1 0 3B EB 52 90 @ Nhay &n du chuong trinh moi
2 3| 8B NTFS | Tén & théng file da format dia
3, 11| 1W 00 02 | Bytes per Sector

4| 13| 1B 08 | Sectors per Cluster (4K-Cluster )
5 14| 1W 00 00 | Reserved sectors. Allways zero
6| 16| 1B 00 | Allways 0 (FAT: S6bang FAT)
7 17| 1W 0000 | Allways O (FAT: Sop/ttr ctia ROOT)
8 19| 1W 0000 | Not usedby NTFS (FAT:K/thwde dia)
9 21 1B F8 | Media Type

10| 22 1W 00 00 | Allway O (FAT:Sectors cho FAT)

1| 24 1W 3F 00 | Sector per Track (63)

12| 26 | 1W FF 00 | Number of Head (255)

13| 28 1DW | 3F 00 0000 | Hidden sectors (63)

14 32 1DW | 00 00 0000 | Not used by NTFS (FAT: ¥ sectors)




.1 Boot sector

Cau truc bang tham so dia cho hé thong NTFS 2

Stt | Ofs|Kt Gia tri mau Y nghia
15 36| 1DW 80 00 8000|Not used by NTFS(FAT:Tbng sb sec-
tors cho FAT)
16 40| 1LCN 2B 92 00 02| Total sectors (LCN:LONGLONG )
00 00 0000|(33591851)
17 | 48|1LCN | 00 00 OCO00|Logical cluster number for MFT
00 00 0000|(786432)
18 56 | 1LCN 22 09 2000|Logical #cluster for MFT mirroring
00 00 0000 |(2099490)
19 64| 1DW F6 00 0000 | Clusters per file record segment (246)
20 68| 1DW 01 00 0000 | Clusters perindex block (1)
21 72/ 1LCN | A6 CA D7 C6|Volume serial number
00 D8 6C 24| 246C-D800-C6D7-CAAG
22 80| 1DW 00 00 00 00| Checksum
23 84 |- Bootstrap loader




Chuang 4: Quan ly hé thong file
4. Hé thong FAT
4.1 Boot sector




Chuang 4: Quan ly hé thong file
4. Hé thong FAT
4.1 Boot sector

52 99 4 M 20 00 @2
We 00 @0 oo FF 00 3F
Wa 00 @8 8o W 02 e
W 6C @8 oo 20 00 0@

W ol D7 6C 0@
We 00 08 FA W 7C FB

NTFS
512
8
F8h
63
255
63
33591851
786432
209924920
246
1

2460—D883—60D7—0996

55 AA

O Cco =
Co o ~Oo

sector
Sectors per cluster
edia Desctiptor
Sectors per Tracks
umbe» of Header
umbey» of Hiden Scts in Uolume
umbe» of Sectors in Uolume
lJustey» number» for MTF
luster» number» for MTF Mirror
lJuster per file Record Seg.
luster per index block
olume serial number
hecksum
Boot signature




Chuang 4: Quan ly hé thong file
4. Hé thong FAT
4.1 Boot sector

52 99 M4E 54 46 53 20 20 20 20 | @@ @2
W 00 @@ @@ F§ 0@ @@ 3F 6@ FF @@ JF

W 00 @0 8@ 00 8@ @@ 2B 92 0@ @2 @@
W 6C 00 o0 00 00 @@ 22 09 20 @0 @0

W 00 @1 @@ 0@ @@ A6 CA D7 6C @@
W 0@ @@ FA 33 (@ BE D@ BC @@ 7C FB

512

8

F8h

63

255

63

33591851

786432

209924920

246

1
2460—D883—60D7—0996

55 AA

sector
Sectors per cluster
edia Desctiptor
Sectors per Tracks
umbe» of Header
umbey» of Hiden Scts in Uolume
umbe» of Sectors in Uolume
lJustey» number» for MTF
luster» number» for MTF Mirror
lJuster per file Record Seg.
luster per index block
olume serial number
hecksum
Boot signature




Chuang 4: Quan ly hé thong file
4. Hé thong FAT
4.1 Boot sector

52 99 4E M
We 00 @8 oo
W 00 @8 8@
wa 0C @8 oo

w6l
U090 @@ FA

0= o
oS =

O Cco =
Co o ~D

512 |
8

F8h

63

255

63

33591851

786432

209924920

246

1
2460—D883—60D7—0996

55 AA

sector
Sectors per cluster
edia Desctiptor
Sectors per Tracks
umbe» of Header
umbey» of Hiden Scts in Uolume
umbe» of Sectors in Uolume
lJustey» number» for MTF
luster» number» for MTF Mirror
lJuster per file Record Seg.
luster per index block
olume serial number
hecksum
Boot signature




Chuang 4: Quan ly hé thong file
4. Hé thong FAT
4.1 Boot sector

8
F8h
63
255
63
33591851
786432
2099490
246
1
2460—D883—60D7—0996
55 AA

sector
Sectors per cluster
edia Desctiptor
Sectors per Tracks
umbe» of Header
umbey» of Hiden Scts in Uolume
umbe» of Sectors in Uolume
lJustey» number» for MTF
luster» number» for MTF Mirror
lJuster per file Record Seg.
luster per index block
olume serial number
hecksum
Boot signature




Chuang 4: Quan ly hé thong file
4. Hé thong FAT
4.1 Boot sector

52 99 4E ¥
W 00 @8 oo
W 00 @8 8@
wa 0C @8 oo

w6l
W 0@ @@ FA

20 00 @2
FF 0@ 3F
W 02 0@
20 00 @@
D7 6C 0@
wg ¢ FB

NTFS
512
8
F8h
63
255
63
33591851
786432
209924920
246
1
246C—-D8BHB—-6CD7—CAAGL

a
55 AA

0= o
[l ]

S o=
Cho oD

sector
Sectors per cluster
edia Desctiptor
Sectors per Tracks
umbe» of Header
umbey» of Hiden Scts in Uolume
umbe» of Sectors in Uolume
lJustey» number» for MTF
luster» number» for MTF Mirror
lJuster per file Record Seg.
luster per index block
olume serial number
hecksum
Boot signature




Chuang 4: Quan ly hé thong file
4. Hé thong FAT
4.1 Boot sector

NTFS
512
8
F8h
63
255
63
33591851
786432
209924920
246
1
2460—D883—60D7—0996

55 AA

sector
Sectors per cluster
edia Desctiptor
Sectors per Tracks
umbe» of Header
umbey» of Hiden Scts in Uolume
umbe» of Sectors in Uolume
lJustey» number» for MTF
luster» number» for MTF Mirror
lJuster per file Record Seg.
luster per index block
olume serial number
hecksum
Boot signature




Chuang 4: Quan ly hé thong file
4. Hé thong FAT
4.1 Boot sector

NTFS
512
8
F8h
(3
255
63
33591851
786432
209924920
246
1
246C—-D8BHB—-6CD7—CAAGL

a
55 AA

sector
Sectors per cluster
edia Desctiptor
Sectors per Tracks
umbe» of Header
umbey» of Hiden Scts in Uolume
umbe» of Sectors in Uolume
lJustey» number» for MTF
luster» number» for MTF Mirror
lJuster per file Record Seg.
luster per index block
olume serial number
hecksum
Boot signature




Chuang 4: Quan ly hé thong file
4. Hé thong FAT
4.1 Boot sector

52 99 4E M 20 00 @2
W 00 @0 oo FF 88 [3F
W 00 @8 8@ We 02 0@
W 0C @8 oo 20 00 0@

w ol D7 6C 0@
U009 @@ FA wa__7C FB

NTFS
512
8
F8h
63

63
33591851
786432
209924920
246
1
2460—D883—60D7—0996
55 AA

sector
Sectors per cluster
edia Desctiptor
Sectors per Tracks
umbe» of Header
umbey» of Hiden Scts in Uolume
umbe» of Sectors in Uolume
lJustey» number» for MTF
luster» number» for MTF Mirror
lJuster per file Record Seg.
luster per index block
olume serial number
hecksum
Boot signature




Chuang 4: Quan ly hé thong file
4. Hé thong FAT
4.1 Boot sector

NTFS
512
8
F8h
63

255
A3

33591851

786432

209924920

246

1

2460—D883—60D7—0996
55 AA

sector
Sectors per cluster
edia Desctiptor
Sectors per Tracks
umbe» of Header
umbey» of Hiden Scts in Uolume
umbe» of Sectors in Uolume
lJustey» number» for MTF
luster» number» for MTF Mirror
lJuster per file Record Seg.
luster per index block
olume serial number
hecksum
Boot signature




Chuang 4: Quan ly hé thong file
4. Hé thong FAT
4.1 Boot sector

52 98 4 M 20 00 @2
W 00 @0 oo FF 08 3F
W 00 @@ 8@ 0@ B¢ W 02 e
o UC 98 00 00 0F 20 88 @0

W ol D7 6C 0@
W0 0@ @@ FA wg 7C FB

NTFS
512
8
F8h
63
255
63
335921851
786432
282924909
246
1

2460—D883—60D7—0996

55 AA

=
~0

=3
<o

sector
Sectors per cluster
edia Desctiptor
Sectors per Tracks
umbe» of Header
umbey» of Hiden Scts in Uolume
umbe» of Sectors in Uolume
lJustey» number» for MTF
luster» number» for MTF Mirror
lJuster per file Record Seg.
luster per index block
olume serial number
hecksum
Boot signature




Chuang 4: Quan ly hé thong file
4. Hé thong FAT
4.1 Boot sector

NTFS
512
8
F8h
63
255
63
33591851

2099490

246

1
2460—D883—60D7—0996

55 AA

sector
Sectors per cluster
edia Desctiptor
Sectors per Tracks
umbe» of Header
umbey» of Hiden Scts in Uolume
umbe» of Sectors in Uolume
lJustey» number» for MTF
luster» number» for MTF Mirror
lJuster per file Record Seg.
luster per index block
olume serial number
hecksum
Boot signature




Chuang 4: Quan ly hé thong file
4. Hé thong FAT
4.1 Boot sector

512

8

F8h

63

255

63
33591851
786432

%46

1
2460—D883—60D7—0996
55 AA

sector
Sectors per cluster
edia Desctiptor
Sectors per Tracks
umbe» of Header
umbey» of Hiden Scts in Uolume
umbe» of Sectors in Uolume
lJustey» number» for MTF
luster» number» for MTF Mirror
lJuster per file Record Seg.
luster per index block
olume serial number
hecksum
Boot signature




Chuang 4: Quan ly hé thong file
4. Hé thong FAT
4.1 Boot sector

NTFS
512
8
F8h
63
255
63
33591851
786432
209924920

1
2460—D883—60D7—0996
55 AA

sector
Sectors per cluster
edia Desctiptor
Sectors per Tracks
umbe» of Header
umbey» of Hiden Scts in Uolume
umbe» of Sectors in Uolume
lJustey» number» for MTF
luster» number» for MTF Mirror
lJuster per file Record Seg.
luster per index block
olume serial number
hecksum
Boot signature




Chuang 4: Quan ly hé thong file
4. Hé thong FAT
4.1 Boot sector

*»

*»

sector
ectors per cluster
edia Desctiptor
ectors per Tracks
umbe» of Header
umbey» of Hiden Scts in Uolume
umbe» of Sectors in Uolume
lJustey» number» for MTF
luster» number» for MTF Mirror
lJuster per file Record Seg.
luster per index block
olume serial number
hecksum
oot signature

NTFS
512
8
F8h
63
255
63
33591851
786432
209924920
246
1




Chuang 4: Quan ly hé thong file
4. Hé thong FAT
4.1 Boot sector

NTFS

512

8

F8h

63

255

63

33591851

786432

209924920

246

1
2460—DRES:BCD7—0996
55 AA

sector
Sectors per cluster
edia Desctiptor
Sectors per Tracks
umbe» of Header
umbey» of Hiden Scts in Uolume
umbe» of Sectors in Uolume
lJustey» number» for MTF
luster» number» for MTF Mirror
lJuster per file Record Seg.
luster per index block
olume serial number
hecksum
Boot signature




Chuang 4: Quan ly hé thong file
4. Hé thong FAT
4.1 Boot sector

EB 52 190
We 00 0@
W 00 0@
4e 08 @c
F6 00 0@

[ ?

NTFS
512
8
F8h
63
255
63
33591851
786432
209924920
246
1

2460—D883—60D7—0996

55 AA

sector
Sectors per cluster
edia Desctiptor
Sectors per Tracks
umbe» of Header
umbey» of Hiden Scts in Uolume
umbe» of Sectors in Uolume
lJustey» number» for MTF
luster» number» for MTF Mirror
lJuster per file Record Seg.
luster per index block
olume serial number
hecksum
Boot signature




e

® Bang FAT (File Allocation Table)

® Thu muc goc



Muc dich

FAT dwoc st dung dé quén ly cac khdi nhé (blocks/clusters) trong viing
di liéu cua bd nh& Iwu triv
® Khdinhé dang st dung
® Phan phdi cho tirng file/thu muc
® Khdinhd tw do
® Khdi nhé bi hdng




Phuong phap

FAT gom nhiéu phan tu
® Moi phan tir cd thé 12bit, 16bit, 32bit
® MOi phan t Ung vai 1 khai (cluster) trén vung dir liéu
® 2 phan tu dau (0,1) cdé y nghia dac biét
® Khuon dang dia, Bit shutdown, Bit diskerrror
® Phan tU th(r 2 U'ng vdi cluster dau cua phan Data

FAT
0O 1 2 3 4 5 6 7 8 9 10

DATA




Cai dat

MoOi phan tir ciia bang FAT mang mét gia tri d3c trung cho tinh chat cla

cluster tueng Ung

FAT[(32)16]12 Y nghia

(0000)0]000h Cluster tvong ingtw do

(0000)0]001h Gia tri khéng strdung
(0000)0]002h Cluster dang dwoc st dung. Gia tri déng vai trd
—[(0OFFF)FIFEFh | con trd, trd t&i cluster tiép theo clafile
[(OFFF)F]JFFOh Céac giatri dé danh, chwa duoc sr dung
—[(OFFF)F]FF6h
[(OFFF)FJFF7h Panh dau cluster twong &ng bi hong
[(OFFF)FJFF8h— | Cluster dang dc st dung va la cluster cudi cuing
—[(OFFF)F]FFFh | cua file (EOC:End Of Cluster chain). Thyc &€

thwong dung gia tri [(OFFF)F]JFFFh




Lién két cac cluster
Root entry

ABC TXT |A Time |Date |008 | Size

FAT 23456781910111213141516171819
-03 04 |05 FFF |00/00 |09 |10 |12 |FF7|15|00 |00 |16 FFF 0021 FFF

L ALA| Al AlL_A

DATA

#2 #3 #4 #5 #6 #7 #8 #9  #10  #11

#12 #13 #14 #15 #16 #17 #18 #19 #20 #21




Lién két cac cluster
Root entry

ABC TXT |A Time |Date |008 | Size
|

6 7 81910111213141516171819

3 5
[SBiea | 03| 04| 05 FFF(00 00 09 10 |12 FF715 |00 |00 |16 FFF 00 21 FFF
L T LTI T TL 7

#2 #3 #4 #5 #6 #7 #8 #9  #10 #11

#12 #13 #14 #15 #16 #17 #18 #19 #20 #21

=l

DA



Time |[Date |008 | Size

|
6 7 81910111213141516171819

5
05 FFF“OO 00 (09 |10 |12 [FF7 15|00/ 00| 16| FFE oo\ 21 FFF

L TL T T L7

FAT 2 3 4
] o o
DATA

#2 #3 #4

#5 #6 #7 #8 #9  #10 #11

#12

#13

#14

#15 #16 #17 #18 #19 #20 #21



Lién két cac cluster

Root entry
ABC TXT (A Time |Date |008 | Size
I
FAT 2 3 4 5 6 7 819 10 11 12 13 14 15 16 17 18 19
-03 0405 FFFHOO 00 |09 |10 |12 FF7/15 |00 00 |16 |FFF 00| 21 FFF
l T T T T T
DATA
#2  #3  #4  #5 #6  #7  #8  #9  #10 #11

#12

#13

#14 #15 #16 #17 #18 #19 #20 #21



Lién két cac cluster

Root entry

ABC TXT |A Time |Date |008 | Size

FAT 23456781910111213141516171819

[SBiea’ 0304 05FFF(00 (00 |09 10 [12 FF7]15 |00 [00 |16 |FFF 00| 21 FFF
L T LTI T | T 7

DATA

#2 #3 #4 #5 #6 #7 #8 #9  #10 #11

#12 #13 #14 #15 #16 #17 #18 #19 #20 #21




Bang FAT
Vi du: Doc mot sector cua FAT32

#include <windows.h>

#include <stdio.h>
int main(int argc, char *argv[]){
HANDLE hDisk;
BYTE Buf[512]; DWORD FAT[128];
WORD FATAddr; DWORD byteread, i;
hDisk = CreateFile("\\\\.\\F:", GENERIC_READ,
FILE SHARE READI|FILE_ SHARE WRITE, NULL,
OPEN_EXISTING,0,NULL);
ReadFile(hDisk,Buf,512,&byteread,NULL);
memcpy(&FATAddr,&Buf[14],2);//Offset 14 Sector truoc FAT
SetFilePointer(hDisk,FATAddr * 512, NULL,FILE BEGIN);
ReadFile(hDisk,FAT,512,&byteread,NULL);
for(i=0;i<128;i++) printf(" 208X ",FATI[i]);
CloseHandle(hDisk);
return o;




Chuang 4: Quan ly hé thong file
4. Hé thong FAT
4.2 Bang FAT

A Root ent

52 4

41 44

40 42

52 208

43 20

20 20

be  SE

A 3E
FAT

OFFFFFF8
OFFFFFFF
01519151916 19]5
pB0eae19
OFFFFFFF
01513151916 19]6
01513151916 19]6
01519151916 10]5
01519151916 10]6
01519151916 19]6
01513151916 19]5
0151951916106
01513151916 19]5
01513151916 10]5
01513151916 19]5
ABRBARAN

A8 JE B0 @@ CE 79

FFFFFFFF
0151915131513]3
0151915191610
Ae0eaa1A
0151915191610
0151915191610
0151915191610
0151951916105
0151351916105
0151915191610
0151351916105
0151315191610
0151915191610
0151915191610
0151351916105
HBRBARAN

OFFFFFFF
015191519161%)
01519151916 10)5
0BaBae1B
01519151916 10]5
0151951916105
0151951916106
01519151916 10]6
0119151916106
0113151916106
01519151916 19)6
0119151916106
01519151916 10]5
01519161916 10)5
0113151916106
pBABARAN

nBRBARA4
0151915191515
o119 19 16105
ne0Baa1C
0151951916105
0151951916105
o519 1916105
0151951916105
0151315191610
0151915191610
0151351916105
0151351916105
0151315191610
0151351916105
0161315191610
HBRBARAN

A4 JE

3151915191517
015191519151%))
0B0eae15
0B0eae1D
0119151916105
0119151916106
0119151916105
0119151916106
0119151916105
0119151916105
0119151916106
01519151916 10]5
01519151916 10)5
0119151916105
89000000
ABABARAN

0151915191519
OFFFFFFF
AB0BaB16
HH0BaB1E
01519151915 19]6
01519151915 19]5
01513151915 19]5
01519151915 19]5
01513151915 19]5
01513151915 19]6
o113 1915 19]5
01513151915 10]5
01519151915 19]6
01513151915 19]5
0151315195 19]5
AHRBABAG

BD @A

ABEAEA?
OFFFFFFF
nenBae1?
He0BaB1F
0151915191619
0151915196195
0151915196105
0151915191610
01019151916 10]5
0161915191610
0119151916105
01519151916 10)5
0119151916105
0101915196105
0119151916106
ABRBABAN

01519151915 191
o119 195 19]6
pB0eae18
BBEAe20
o119 1916 19]5
0151915196 19]6
0151315196195
0151915196196
01513151916 19]6
01513151916 19]6
0151315196 19]5
01513151916 19]6
01513151916 19)5
01513151916 10)6
0151315196196
Lol [as0a)t




B ——

® Thu muc goc



® Bang goém cac ban ghi file
® Moi ban ghi cd kich thudc 32 bytes
® Chu(a cac thong tin lién quan tdi mot file/thu muc/ nhan
dia
® Hé thong FAT12/FAT16
® Thu muc gbc nam ngay sau cac bang FAT
® Kich thudc = S6 phan tu ti da trong thu muc gbc * 32
® Hé thong FAT32
® Vi tri dudc xac dinh dua vao BPB
® Trudng 18: SO hiéu cluster dau cua ROOT
® Kich thuGc khong xac dinh
® HO trg tén file dai (LFN: Long File Name)
® Mot file co thé sir dung nhiéu hon mot phan tur



Stt | Ofs|Size Y nghia

1 0 8B Tén file

2 8 3B Phan mé& réng

3 11/1B Thubc tinh cua file

4 12/10B | Khéng dung v&i FAT12/FAT16. Sir dung voi FAT32
4.1 12/1B  |Dé danh

4.2 13|/1B Thoi diém tao file, theo don vi 10ms

4.3 14 1W Thoi diém tao file (gio - phut - gidy )

4.4 16| 1W Ngay tao file (fao bdi tmg dung hodc bdi copy sang)
4.5 18| 1W Ngay truy nhap cubi

46 | 20/1W |SO hiéu cluster bat dau cua file(FAT32: Phéan cao)
5 22 1W | Thoigian cdp nhat cudicing

6 24/1W  |Ngay cép nhéat cudi (khdng y/cau sau ngay tao file)
7 26| 1W SO hiéu cluster bat_dau cua file (FAT32: Phéan thap)
8 28 |1DW |Kich thwdce tinh bang byte




Cau tric mot phan tur :Tén file
® Chuoi ASCII chira tén file. Cac ky tu' la chi' in
® Khong chap nhan khoang trong & gitra
® Cac cau Iénh copy, del,... khdng nhan biét tén c6 dau trang
® NEu it hon 8 ky tu, dudc chen cac ky tu’ trong cho du 8
® Ky tu dau cd thé mang y nghia déc biét
® (00h: Phan tir dau tién cua phan chua dung dén
® E5h (ky tu "8"): File tuong U'ng vGi phan tur nay da bi xoa.
® 2Eh (ky tu"."): Pay la thu muc con
® Trudng soO hiéu cluster bat dau chi dén chinh no
® Cau trdc nhu thu muc con gidng nhu’ thu muc goc: gom cac
phan tu 32bytes
® 2Eh2Eh (ky tu ".."): Bay la thu muc cha cua thu muc hién tai
® Trudng soO hiéu cluster bat dau chi dén thu muc cha
® NéEu cha la goc, #cluster bat dau bang zero (FAT12/16)
® Thu muc con nam trén phan Data, dugc quan ly nhu mot file =
File cua cac ban ghi file
® FAT12/16: Thu muc goc G vi tri xac dinh; FAT32: Thu muc goc
clng nam trong phan data



w

Name A Clst

DATA V|00 l
Sub-1 D A AP D
3
Sub2 D S| Sub-11 D D
o) D
-
ROOT D File-B_ A
File-C  |A
l Sub-directory
— 0 FileD [A
File-E |A

Sub-directory




Name A Clst

1 DATA  [VI00 | |DATA
Sub-1 D] — Sub-1
> File-F
File-A |A] — JSub-11
Sub-2 DI — . File-C
ROOT . File-B
—— File-A
Sub-2
> File-E

wle,

File-C |A

Sub-directory




O(0O|JA|ID|V|[S|H|R

4
: 4
: 4
4

Unused l
Archive Read only
Subdirectory « +Hidden
Volume label ¢ * System

Vidu: Bytethuoctinn OFh: g0l 01011111111
= (0 cac thudc tinh Volume label+System+Hidden+Read only

Ghi chu: Gia tri byte thudc tinh 0x0F khéng sir dung trong
MS-DOS = Dung dé danh dau laphantl Long File Name




Cau truc mot phan tu

MIMIMIMIM(IM|[S|S|S|[S|S
- Hours—>!<— Minutes—»:<—$econds/2—>}

Vidu: 15 gior 34 phut 45 giay

o1/1/11t 1 ,0,00}1T0 17 0/ 1]1]0

Co gia tri :7C56



Cau truc mot phan tu : Truong ngay thang

——Year - 1980——<—Month—»«——Day——»

Vidu: 17 thang 5 nam2011
o(jo(1(11|1 1}0|1|]0|1}|1]0j0|0]|1

Co gia tri : 3EB1



Hé thong Long File Name (LFN

Kt

Y nghia

Phan t&¢r LFN 3

Phan t&r LFN 2

Phan tcr LFN 1

Phan t& 8.3 (ttt~n.xxx)

12
13

14
26
28
30

1B

SW
1B

1B
1B

6w
1W
1W
1W

Trwong th tw.

5 Ky tw unicode dau tién

Thuéc tinh. Panh dau la phan to
LFN. Ludn cé giatri OFh

Pé danh (00)

Checksum: Cho phép kiém tra tén
file dai c6 ng voi tén file 8.3?
Cac ky tw unicode 6,7,8,9,10,11
S6 hiéu cluster. Khdong dung (0000)
Ky tw unicode 12

Ky tw unicode 13




Hé thong Long File Name: Truong thi tu

® Cho biét trat tu cac phan t LFN
® Moi phan tur LFN chira 13 ky tu Unicode
® Phan tur dau tién co gia tri trudng thr tu’ bang 1
® Phan t cudi s€ dung bit s6 6 d€ danh dau
® Chi dung t6i da 20 phan tur
® Sau ky tu cudbi cung la 0x00 0x00.
® Cac ky tu khong s dung co gia tri OxFF OxFF
® Bit s6 7 (0x80) cho biét phan tir tuong 'ng da bi xda
® Vi du file "This is a very long file name.docx"

Entry Ord | Attr |Data

LFN 3 0x43 | OxOF |ame.docx
LFN 2 0x02 | OxOF |y long file n
LFN 1 Ox01 | OxOF |Thisis a ver
8.3 Name | THISIS~1.DOC




Chuaong 4: Quan ly hé thong file
4. Hé thong FAT
4.3 Thu muc goc




Chuaong 4: Quan ly hé thong file
4. Hé thong FAT
4.3 Thu muc goc

Uolume in drive F is DATA
Uolume Serial Numher is DC27-F353

Directory of Fi\

h/85/2011 @6:36 AN <DIR> Exemples
4/26/,2011 11:35 AN 465 ReadBiosSector.c
G/84/2011 @3:14 PM 2,749 READMBR.C
L/85,2011 @6:52 PM  <DIR> Temps
/85,2011 @6:35 AM 2,696,504 Bai gi?ng chuong 4.pdf
3 File(s) 2,699,718 hytes
2 Dir(s) 14,247,424 hytes free




‘Chuong 4: Quan ly hé théng file
4, Hé thong FAT

4.3 Thu muc goc




4, Hé thong FAT
4.3 Thu muc goc

DATA Nhan dia

O E oo b
I

#Cluster: 0 Size : 0




4, Hé thong FAT
4.3 Thu muc goc

DATA Nhan dia

O E oo b
I

#Cluster: 0 Size : 0

File da bi xda




! Thu muc i ofe \q_

Giai ma ROOT 2
File ReadVIBR.C




! Thu muc i ofe \q_

Giai ma ROOT 2
File ReadVIBR.C

Tén file: READMBR




! Thu muc i ofo \q

Giai ma ROOT 2
File ReadVIBR.C

Tén file: READMBR M& rong: C




! Thu muc goc \q

Giai ma ROOT 2

File ReadMBR.C

-
Ef-

Tén file: READMBR M& rong: C




! Thu muc goc \q

Giai ma ROOT 2

File ReadMBR.C

-
Ef-

Tén file: READMBR M& rong: C




! Thu muc goc q

Giai ma ROOT 2

File ReadVMBR.C z g %
-’ o D

> a 55 o o NN

Tén file: READMBR Mo rong:C 3= © 8f




SCLWBcylLL

BWI) 8]eal)
sSw009
04}
NN
O
5
c
Am.
Je)
=
Y
m
=
2
@\
O L
3y K
o O W 9
el O =
S o .
= El
Sfy o 1102/50/S0
=IO LL
T

a)ep
a1ealD




SCLWBcylLL

DWW} 9)eal)

Sw009

04

NN

@

=

C

Am.

e,

=

e

m

>

2

(@\|

oo ¥
O I 1102/50/S0
Nmmm = & Sseooe
o ® c 1Se

A
Sfy o 1102/50/S0
= O By a1ep

a1ealD



SCLWBcylLL

DWW} 9)eal)

Sw009

04

NN

@

=

C

Am.

e,

=
SQEWyLUG)
oWl PsYIpPO

e

m

>

2

(@\|

oo ¥
O I 1102/50/S0
Nmm = & Sseooe
o ® c 1Se

= I
Sfy o 1102/50/S0
= O By a1ep

a1ealD



SZLWg8cyll
B} 8)eal)

SWO09

1102/S0/v0
9}ep PalIPOIA

SOEWy UGl
swl} PaiiPON

1102/S0/S0
SSadde
}se

1102/50/G0
a)ep
a1ealD

Tén file: READMBR

2C
—
o X
®] <
= S
= F
~ IR
.PIU_H

.3 Thu muc goc




SZLWg8cyll
B} 8)eal)

SWO09

ov8lLlL
la)snjo 1si14

o

1102/S0/v0
l
9}ep PalIPOIA

SOEWy UGl
l
swl} PaiiPON

1102/S0/S0
SSadde
}se

1102/50/G0
a)ep
a1ealD

Tén file: READMBR

2C
—
o X
®] <
= S
= F
~ IR
.PIU_H

.3 Thu muc goc




SZLW8ZYLL S
SWI} 9)ea.) N
()
Swo09 m
H
Ny
NN 012°1%"
—
. J81sn|o 1sd14
>
5. 1102/S0/%0
.
Xe! °]ep P3IPON
=
sQewyLygl
l
owll] PalIPOIA
Y
0
=
2
@\
-~ Q9 r
5 mlm y 1102/G0/G0
o m Qo - Ssoooe
Sy .m - }JSe]
3
mmw ° 1102/G0/G0
|_m O] L olep

a)ealn



‘Chuong 4: Quan ly hé théng file
4, Hé thong FAT

4.3 Thu muc goc




4, Hé thong FAT
4.3 Thu muc goc
File: ReadBiosSector.c
Phantlr LFN# 1(ReadBiosSecto)

Phan t&r LFN#2 - LFN cubi (r.c )
Ky tw sau ky tw cudi (0x0000)

073 W N W6 B 63 W
Mo % o0 M 3 OF

READBI~1.C Phan t& 8.3 thudng



@ Khai niém file

@ Cau truc thu muc

@ Cai dat hé thong file
@ Cai dat thu muc
@ Cac phuang phap phan phdi vung luu trir
@ Quan ly vung luu trir tu do

@ To chirc thong tin trén dia tu
@ Cau tric vat ly cta dia
@ Cau truc logic cua dia

@ Hé thong FAT

@ Boot sector

@ Bang FAT (File Allocation Table)

® Thu muc goc

e

- ©ac



