s U1 s151 claw
MAS‘I'ER BOO‘I' RECORD

2019 S 05305/ 3y

C
Psbzgs

HEXPO® @ S thiy W] a


http://www.alkarama.org/
http://www.rachad.org/
https://en.wikipedia.org/wiki/Anti-Police_state
https://en.wikipedia.org/wiki/antimilitary
https://en.wikipedia.org/wiki/Anti-Monarchy
https://en.wikipedia.org/wiki/Anti-Zionism
https://en.wikipedia.org/wiki/Anti-Spy_(NSA...)
https://en.wikipedia.org/wiki/Anti-State_terrorism
https://en.wikipedia.org/wiki/Anti-Gay
https://en.wikipedia.org/wiki/anti-sufism




@ ) g WY o

pze [31] (CHS 0,0,1) olsiasl) wis sl G gaslly of LBA didlaill JiSU) Bgis o) (asdl 505 luomy 0 035 LS i) 0 3lall gladll Jio oo 0,3 s [16] Y31 pllad oo 85k
(48] CobolS 4§55 W glhdll sz SSD 5 AF (ol 3 § Laiss) by 512 guulit g ladll 1

<6551 dakily TBM dalsil o dablgrtl dalis¥l § davseak) U150 LW o) 395 2ol ool Y1 Jie b S (el Biam] &y § Jawrsll guaedls wis WT oy g ladll i

1] 381 oo 5 I § 8,280 (Lsetall ol St [18] [21] BdusS §,d8 iler ] cwo,d) e Slile dobasl bolell § draiarl] ddbil) pludYl i Chas Olosluay Jadioy (g ) £38Y) Jors
Ol 5Say GNU GRUB 2 ¢35 hases &, (o &5 dlo Ll ¢S Ol o3 plame § Mia VBR el ¢ M8] Uzews 8,08 Jad 3 5 @YY 6,38 (po A8 dlor Ll eleazaly pofs 8,44)) oda Bole ([44]

Sl pls Jels i 5 MBR sy 3B il Olelhdll § 285

ol 0 8 s - £Y8YI o (a5 (0 5Luckl) JoUI Lkl dilay & Coby 512
031 e Sl 2 35les of oS ¥ Al [46] Dsaell AL 5601 dorluny wgiia MPT plud¥l Jouer oubis oY [2] (Caly 512 % 27) €l 15 2 50 ST 0ol 31 § paseian Y gusd )l 3891 Jonw
Aadlgal] 9aYls il dobasT plamag Aol £ YBY) S¥ommo (s S 38151 S LY iasy dogste G (- 4096 Ololhad o C-33 Gluoy 35V L3z asdl i @8y Jslos 2l 3 kalls MBR
diolge 5 557 98 §HI) GPT Jlestial ] o) 143 2010 ple die (6,51 Olwls Ol 03yt Lgd sl oSouill lyzalas] Ot gyl lyaaseial wie SULI § i Al o OF (S35 MBR e
pLudl Usaz" S smz) 5T Cleslel) (EFh g63) ESP )lais! (o UEFI/GPT (ol 31 § pols £ 8] g oL ] glimms - ol 2 g 5SY1 51,391 § rle] 058w GPT Jahss Of sl (UEFL
[43](&34l5Y) &)y UEET diwolsn @21 of o =)l 42Ul "GUID”

Ll ottt GPT Dol 04 § i)l U § GRUB 2 oparls o BBP £38] gud eLi] b iy 05U BIOS/GPT ¢ 38] WL ios s [20] BIOS (ol 31 & GPT Jaghais plasital Ll oSy (15l &

(GPT Bl 51 J3as5 e BIOS/MBR dobiil 2163) dislu] O laoyl me 33152l passies (EEh g 53) protective MBR loMao| £33 MBR (o disnis divus

Protective MBR (LBA 0)

(LBA 1) &J5Y) duys 501 (LBA0) pLu3Yl Jsaz o MBR + MPT
T (LBA2) pLud¥l Jsu

1 1 1 1 1 ! 1 1
— L&Yl L ' 5 '

| | ¢ | | | fes |
1 1 1 1 1 | ! 1 1
b I I 1 1 ! 1 1

1 1 1 1 U ! U
1 | | | | [ | . ! .

BIOS/GPT si UEFI/GPT 0,3 bhhis  (1pA 1) iblasyl dol SS9l Jsar UEFI/MBR 5| BIOS/MBR (0,3 hahsae

(LBA 1) &blzoY) duys 71

(VBR ew ools ¢ Y] ¢ lad elles bailugll &5 oY) I3 aei s of superfloppies [61] (o3 Gleas of bkl 0,81l Jio pludl Gy (I ga35l bSlus § dzrsy Y MBR Uoew
028l ] pSell Jasg POST [19] 7 I Juedl szl Jas of sbisdl jamds asmy MBR ey oo 55 Jggenb] 058w BIOS Coldll guali ) [20] [18] 3lasdl 38| wis BIOS/MBR dalsil §
WY L5 Y SIS 0] 5 e spledl Jgam Ll ellas LY £ M8 o LT ey pllad] g M8] sLST Coldl o 0l (Sloss 3 85291 0 Lale . coldl

Alley OIS 555 @Y1 s G 0,8 5 o 0] 5 i 551 e 5o L] domions B oo B 052 O s CMOS 3,515 ©laslie e 352758 052 oI 15 MBR 0,3 s ) BIOS pli

(sl £35] 1) 8 iluo oo ,A0) S £308] Uomw £33 Junsd g MB] Jnoo o1 11 £308] o o [38] (il bantll § Josy gualiz §Y oSea e Al 68


https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/Solid-state_drive
https://en.wikipedia.org/wiki/Boot_loader
https://en.wikipedia.org/wiki/Real_mode
https://en.wikipedia.org/wiki/Disk_formatting
https://en.wikipedia.org/wiki/CMOS
https://en.wikipedia.org/wiki/Partition_table
https://en.wikipedia.org/wiki/Power-on_self-test
https://en.wikipedia.org/wiki/BIOS
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Superfloppy
https://en.wikipedia.org/wiki/Floppy_disk
https://en.wikipedia.org/wiki/Partition_type
https://en.wikipedia.org/wiki/Protective_MBR
https://en.wikipedia.org/wiki/BIOS_Boot_partition
https://en.wikipedia.org/wiki/System_partition_and_boot_partition
https://wiki.archlinux.org/index.php/GUID_Partition_Table
https://en.wikipedia.org/wiki/Unified_Extensible_Firmware_Interface
http://www.uefi.org/
https://en.wikipedia.org/wiki/Partition_type
https://en.wikipedia.org/wiki/EFI_System_partition
https://en.wikipedia.org/wiki/System_partition_and_boot_partition
https://en.wikipedia.org/wiki/Unified_Extensible_Firmware_Interface
https://en.wikipedia.org/wiki/GUID_Partition_Table
https://en.wikipedia.org/wiki/Partition_table
https://en.wikipedia.org/wiki/Tebibyte
https://en.wikipedia.org/wiki/Disk_sector
https://en.wikipedia.org/wiki/GNU_GRUB
https://en.wikipedia.org/wiki/Linux_distribution
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Bootstrapping_(computing)
https://en.wikipedia.org/wiki/Second-stage_boot_loader
https://en.wikipedia.org/wiki/Boot_loader
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/Executable
https://en.wikipedia.org/wiki/Bootstrapping_(computing)
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/IBM_PC-compatible
https://en.wikipedia.org/wiki/Removable_drive
https://en.wikipedia.org/wiki/Fixed_disk
https://en.wikipedia.org/wiki/Mass_storage_device
https://en.wikipedia.org/wiki/Kilobyte
https://en.wikipedia.org/wiki/Advanced_Format
https://en.wikipedia.org/wiki/Cylinder-head-sector
https://en.wikipedia.org/wiki/Logical_block_addressing
https://en.wikipedia.org/wiki/Linear_addressing
https://en.wikipedia.org/wiki/Disk_sector
https://en.wikipedia.org/wiki/Disk_partitioning

1T Wzl IBM XT Cgulo 3 Canmnen 3 b o Carblius 10 pznons Culd (0,3 pltinil o IBM PC-DOS 2.0 pliai § 1983 ple 5131/ e5lo @ 5l MBR olozel JUlys ol (50l bailug g

FATI2 ik pllss plusctul go 8088 i) gl [48] CubislS 128 Shany) ezxony RAM 3,515 L 05 sl

i sty eud lgie plussal T (uos plaill oSay ol pludl dsy )l ps OIS [65][26] pludYI Joue 1982 ple Ola3o/s50 & @l 2 6 &S 1 (oo Qi dudss (4 MBR (e (ya dlo¥) divast)
(Sesllg e Coadl g yll :Jaul Sa5T) . FATI6 Glalll el go DOS 3.0 Ul el plis § &l 0da 1S oy
08/2 5 PCDOS 3 MS-DOS daksii DOS 3.30 & laolazs] o3 aiall gl § [33] didaill (o1 3Y15 DOS 32 & 585 (5,51 pludW digloS Jomy L9V pLudYl a0l 53 929 [32] okl el

dolail plaseial 858 lsh (LI B Jall (o Ol pasy slimoly Loy 55 6T 093 o Ly £YBYI 8,805 e JI £ WBYI o ity Clls S MBI § il pLudYI I pusiias o) J99i29s

(W5 Js¥I z ol bl ,5) 1996 pls > OS/2 dabaily wgd

(oo 3t lyie sl o3l O 02) [26] (p,8l (il alis Y1 SS & yabg . Coblous 8 o 5SYI (ol ,3Y1 c2u) DOS 7.10 w935 95B joung delail § LBA[31] ddhill JiSUI Lgie 5,4l 1996 ple §
S el < [ 2 ——er ? [ 2 & E [
L pllasy Lssall alls e St 0558 O Dladl § din wad gusd Il gY8YI Joras (18,58 (Sl Lol 13 [3]

06h/0B ¢ 53) FAT32 5 FATI6B pludl g CHS [31] o, ) St &y o plaseil Cod b Ll «

e 1 £ SBYI o 30 8y Y gy Sl O3 § L 52 lgloass 5 0 sl BaslB i3 o

.(OEh/0Ch ¢ 53) FAT32X 5 FAT16X pludl @e LBA Casasitul Loy (h

Olsiad &l 4l dingbs sasdll Osulodl mo 4831514 8332 Y1 dund donis galy Bl o guc ) £38Y Joa datel 65 (315 & USLick Lo ClS Lol ) MBR Juolis pamy 3555 Chms o2

[4] o)l guaiiss £ 8YI § Sliathl 8ousio 5i s 352 5kl Hulell Cole ) pasiug O blels (s ,2T Olate diis dalisl § desd o3 &l dzy o) bus

1S elsw) [2] Coll 5 2 350 & oo g Uadl] 3 Sl 512 plasetaly datzll 0,4l 391 eoodl Conndl g [2] Cay 32 1 B cdysload] Sl dadin] § dodsidl MBR 305 8,45 plu3Y) ©Mose
Wizl Blasill 0i 2010 ple B sudl & g I 3 (0l 31 oanads & 5T latna ] dzlodl 54l i) (D lamo peil 3 ,hall phisetal 355) MBR (o, s balains o (s of 3ISloxkl 3 U3

ddas Glad lgie Bugll protective MBR I>Mhol oa5 MBR (o dusd hlasl) dis ab gy 4 .dasu3 ¥ I N & dbludl Ohluod (38153 850 Y &l ¢£)9 MBR dids 509 GPT (su

("GUID pludl Jguz* QS 1zely) (OULJ) dodw) LalSall

"63153L" i) lahaze IS § (oAl § JoY) Colils 2 dihaie § dsdlel) pludYI e Blasdl Jol g 55T BILbT U3 (e Ladsdsy lyasaas o3 hybrid MBR gzl gud 1 38Y) doew 0 6,51 o
331531 & ISLie o OF Laal LSy &yl sl goall 0 oSI .GPT pludl gy 381 doyadl] Jiesidl dalssY ol U2 0 i/

S8 8,4801 L &, I DOS 3.30 i 3.21 3.20 3.10 3.00 2,10 Ol ylaoYl §5 1983 els o IBM PC DOS 2.00 pllas (FDISK & 508) MBR JsY o, JWl ¢ phall

0000
0010
0020
0030
0040
0050
0060
0070
0080
0090
00A0
00BO
00Cco
00D0
00EO0
00F0
0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
01A0
01BO
01co
01D0
01E0
01F0

00

FA
BF
B3
CB
CB
AC
00
s
55
6C
62
67
65
74
72
00
00
00
00
00
00
00
00
00
00
00
00
00
01
00
00
00

00

[58] (11 e Ylg Vsl arsal] Coldl Cammy 9555 (Ca16) &y e Caadl OLelSUI (3] dobisT @) sgatll Ly § g ymead] 03,1 5T AASSh Col-2 (8] 2353

01

33
00
04
EE]
74
56
BB
4F
AA
69
6C
20
6D
69
20
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

01

02

co
06
80
EF
1B
BB
00
75
75
64
65
6F
18
6E
2D
00
00
00
00
00
00
00
00
00
00
00
00
00
0B
00
00
00

03

8E
B9
3c
CD
82
07
c
ED
c7
20
1E
70
4D
67
20
00
00
00
00
00
00
00
00
00
00
00
00
00
TF
00
00
00

03

04

DO
00
80
18
3C
00
B8
BE
8B
70
45
65
69
20
44
00
00
00
00
00
00
00
00
00
00
00
00
00
BF
00
00
00

04

05

BC
01
74
8B
00
B4
01
A3
'3
61
72
72
73
73
61
00
00
00
00
00
00
00
00
00
00
00
00
00
FD
00
00
00

05

06

00
73
0E
14
74
OE
02
06
EA
72
72
61
73
79
76
00
00
00
00
00
00
00
00
00
00
00
00
00
3F
00
00
00

06

07

c
A5
82
8B
F4
CD
57
EB
00
74
6F
74
69
73
69
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

07

08
8B
EA
3C
4ac
BE
10
CD
D2
c
69
72
69
6E
74
64
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

08

09

F4
1D
00
02
8B
5E
13
BE
00
74
20
6E
67
65
20
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

09

(CHS 0-0-1) (332

0A

50
06
75
8B
06
E2
5F
c2
00
69
6C
67
20
6D
4C
00
00
00
00
00
00
00
00
00
00
00
00
00
cl
00
00
00

0A

0 3lhatl glag)

0B

07
00
1c
EE
&2
F4
73
06
17
6F
6F
20
6F
41
69
00
00
00
00
00
00
00
00
00
00
00
00
00
40
00
00
00

0B

o g pzes Ol pls e wezss Sl dalaia {(1FDh ) 1BEh ge) «Cob-64 pludl Jguz

0Cc 0D

50 1F
00 BE
83 Cé6
83 Cé6
ED AC
EB FE
oc 33
81 3E
49 6E
6E 20
61 64
73 79
70 65
75 74
74 74
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
5E 00
00 00
00 00
00 00

0C 0D

OE

OF

[HE
07
FE
FE
c8
05
CD
7D
61
61
6E
74
61
6F
6E

OF

012345678 9ABCDEF

[1id partltlon ta
[ble.Error loadin
[g operating syst
[em.Missing opera
[ting systemAutho

1
1
]
1
]
1
-1
]
1
]
]
]
]
1
[r - David Litton]

0123456789ABCDEF
(8Ah J] 00h (e) ol 139 sl & ([44] &3t 8,48
(DAh ] 8Bh 3s) b 80 slasi Jlu,
MBR DOS 3.30 é Cdls L“,:Jl "Author - David Litton" 8,Ls / 31 &dg

FDISK (3:,b (¢ (IBDh (J] OFOh () [43] jio Coli sie Cul 206

I R R N


https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/Operating_system
https://en.wiktionary.org/wiki/timestamps
https://en.wikipedia.org/wiki/Gigabyte
https://en.wikipedia.org/wiki/Logical_block_addressing
https://en.wikipedia.org/wiki/GUID_Partition_Table
https://en.wikipedia.org/wiki/Cross-platform
https://en.wikipedia.org/wiki/Partition_type#PID_0Ch
https://en.wikipedia.org/wiki/Partition_type#PID_0Ch
https://en.wikipedia.org/wiki/Partition_type#PID_0Eh
https://en.wikipedia.org/wiki/Partition_type#PID_0Eh
https://en.wikipedia.org/wiki/Partition_type#PID_0Eh
https://en.wikipedia.org/wiki/Partition_type#PID_0Eh
https://en.wikipedia.org/wiki/FAT32X
https://en.wikipedia.org/wiki/FAT16X
https://en.wikipedia.org/wiki/Logical_block_addressing
https://en.wikipedia.org/wiki/Partition_type#PID_0Bh
https://en.wikipedia.org/wiki/Partition_type#PID_0Bh
https://en.wikipedia.org/wiki/Partition_type#PID_0Bh
https://en.wikipedia.org/wiki/Partition_type#PID_06h
https://en.wikipedia.org/wiki/Partition_type#PID_06h
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/FAT16B
https://en.wikipedia.org/wiki/Cylinder-head-sector
https://en.wikipedia.org/wiki/Master_Boot_Record
https://en.wikipedia.org/wiki/Hex_dump
https://en.wikipedia.org/wiki/OS/2
https://en.wikipedia.org/wiki/DOS
https://en.wiktionary.org/wiki/third_party
https://en.wikipedia.org/wiki/Bootstrapping_(computing)
https://en.wikipedia.org/wiki/Master_Boot_Record
https://en.wikipedia.org/wiki/OS/2
https://en.wikipedia.org/wiki/PC_DOS
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/Logical_drive
https://en.wiktionary.org/wiki/container
https://en.wikipedia.org/wiki/Disk_partitioning#Primary_partition
https://en.wikipedia.org/wiki/Disk_partitioning#Extended_partition
https://en.wikipedia.org/wiki/ASCII
https://en.wikipedia.org/wiki/Hexadecimal
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/Disk_partitioning#Primary_partition
https://en.wikipedia.org/wiki/Partition_table
https://en.wikipedia.org/wiki/David_Litton
https://en.wikipedia.org/wiki/FAT12
https://en.wikipedia.org/wiki/Intel_8088
https://en.wikipedia.org/wiki/Kilobyte
https://en.wikipedia.org/wiki/Random_access_memory
https://en.wikipedia.org/wiki/IBM_Personal_Computer_XT
https://en.wikipedia.org/wiki/Seagate_Technology
https://en.wikipedia.org/wiki/MegaByte
http://en.wikipedia.org/wiki/Hard_disk
https://en.wikipedia.org/wiki/PC_DOS
https://en.wiktionary.org/wiki/partitioned
https://en.wiktionary.org/wiki/media

(1983 ple 5o IBM PC DOS 2.00 8,44 llad 0 ¢y ¢ 52 elitinly) (FDISK § dinidse) 95B b 95A S9uiss 29 MS—DOS 3.30 dia dedsctudl IMBR &Ll 6,441

0000
0010
0020
0030
0040
0050
0060
0070
0080
0090
00A0
00BO
00co
00D0
00EO
00F0
0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
01A0
01BO
01co
01D0
01E0
01F0

(58] LT JeWs Vs paasull Coldl 055 Gz 0355 (C-16) & s Conadl OLalSUI (5] ol § (AAS5h gyl 03 1 ooy Ll gladl] Dy & Coly-2 ¢38] 855

00

FA
BF
B3
CB
CB
56
BB
4F
55
69
6C
20
6D
69
00
00
00
00
00
00
00
00
00
00
00
00
00
00
01
00
00
00

00

01

33
00
04
75
74
BB
00
75
AA
64
65
6F
00
6E
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

01

02

co
06
80
EF
1A
07
KC]
ED
75
20
00
70
4D
67
00
00
00

00
00
00
00
00
00
00
00
00
00
0B
00
00
00

02

03

8E
B9
3¢
CD
80
00
B8
BE
©7
70
45
65
69
20
00
00
00

00
00
00
00
00
00
00
00
00
00
TF
00
00
00

03

04

DO
00
80
18
510
B4
01
A3
8B
61
72
72
73
73
00
00
00

00
00
00
00
00
00
00
00
00
00
BF
00
00
00

04

05

BC
01
74
8B
00
OE
02
06
15)
72
72
61
73
79
00
00
00
00
00
00
00
00
00
00
00
00
00

FD
00
00
00

05

(CHS 0-0-1) (idll) 0 3llakl ¢ Uil

06

00
2
OE
14
74
CD
57
EB
EA
74
6F
74
69
73
00
00
00
00
00
00
00
00
00
00
00
00
00

S
00
00
00

06

07 08

7C 8B
A5 EA
80 3C
8B 4C
F4 BE
10 5E
CD 13
D3 BE
00 7C
69 74
72 20
69 6E
6E 67
74 65
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00

00
00 00
00 00
00 00
00 00

07 08

09

F4
1D
00
02
8B
EB
S
€2
00
69
6C
67
20

0A

50
06
75
8B
06
FO
73
06
00
6F
6F
20
6F

0B

07
00
ic
EE
AC
EB
oc
BF
49
6E
61
73
70

oc

50
00
83
83
3¢
FE
EE]
FE
6E
20
64
79
65

0D

1F
BE
Ccé
(e19
00
BF
co
7D
76
74
69
73
72

0E

FB
BE
10
10
74
05
CD
81
61
61
6E
74
61

6D 00 00 00 00 00 0C

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

09

00
00
00
00
00
00
00
00
00
00
00
00
00
00
il
00
00
00

0A

00
00
00
00
00
00
00
00
00
00
00
00
00
00
40
00
00
00

0B

00
00
00
00
00
00
00
00
00
00
00
00
00
00
5E
00
00
00

oc

w28l &y g Sl pllss e et dilaill oda (IFDh ] 1BEh e) Col-64 pludl Jgaz

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

0D

00
00
00
00
00
00
00
00
00
00
00
00
00
80
00
00
00
55

0E

0123456789ABCDEF

Inval]
d partltlon tab
e.Error loading
operating syste
m.Missing operat
ing system......

O
U.
i
L

[
[.
[
[.
[-
[
[.
[
[
(i
[
[
[
[
[
[co
[..
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

]
]
]
]
]
]
]
]
]
]
.1
.1
]
]
]
]
]
]
]
]
]
]
-]

0123456789ABCDEF

FDISK (33,5 3= (1BDh J] DBh () jaall ol [43] si culy 227

[42] (NetBSD fzs dalai¥l sy slizaly) pasas ¥ 8sle

(8Ah ] 00h (ye) Sl 139 Jsl ([44] dyiudss 8,45

[60] (DAh J] 8Bh (10) Culs 80 & cellas] Jiluy

Ol 1030

oWl deisYI § ek AW CBLSYI

291 JWI 3891 & (ODFh J] 0DCh g 1) Cals 4 it ciadaiV) ells 1] & 8,401 0 Castintal 13] 51 (ODFh J] ODAh o) s 6 i)l 2l paies 95B/98/98SE/ME dolsil [T

DAh DBh
00 00
BERIRIN

[37] SV 3sans dakail § hass Oyl <850 a [l

(XP/2000 o3 Ol 39iys dalail asl 3525 s Juls @dsdl 1im 352-5) [36] 3 O 39aing § ek 63 (1BBh ] 1B8h (s) oy 4 03 =355 [11]

DCh DDh DEh DFh
81 [ [ [
el 3y Gl B ol

Gyl gl 5

(prsSme o3 50)

£ £ s ] GRS (3035 10 0 68) uSs5 s 4 £ Jlke

O dasd] 33 RPM (2l aludl pae § solshl MY oo 8,08 3allas 6,01 od .Colll (o8l (fe JoY gladll J] FDISK /MBR u95 guoli s LS OIS (95B 399 J8) 1dylel) 8,040 od
08 (3o Wi ,iST EDISK 8,48 ool (95B 35as) FAT32 Glake plls jouo dis (S .[44] 5,51 MBR Gglol
AW by il 48 O,855 Wb xX86 pllea e 353, pllas (6T £ 38] & Lalusiil (Say (T et pllss s dlitune Lil 6,4401 ol
<@ I ot o8 e Juseiall pllss 055 of

s sty s eud s 055 O

(ool 81,3 wis Aoyl ey e INT 13 5555 OY) uo,all e 1024 Dlshu¥l Cos 5 wis gudl] ¢ 38] glad 055 Of
pekld UV g ladll § sl g 38] Josma 0553 Of

£36] gllad 33liny ) (i - gunth) 8,801 U] TMP 8348 0345 3 0000:7C00 3,131 3lsis Jie MBR gliab Jaos BIOS [20] 8,4 POST [19] (3lill Judal] guals s sk e Slisll o sy

1

2

4

ikl s § Jandidl ) §38] g Und Jommew MBR [21] sy Losd Y (63958 14 .0000:0600 (lsis J] LS J&5 0 Vo1 g 8,2201 04 VBR


https://en.wikipedia.org/wiki/Ranish_Partition_Manager
https://en.wikipedia.org/wiki/Magic_number_(programming)
https://en.wikipedia.org/wiki/NetBSD
https://en.wikipedia.org/wiki/PC_DOS
https://en.wikipedia.org/wiki/PC_DOS
https://en.wikipedia.org/wiki/FDISK
https://en.wikipedia.org/wiki/Windows_95
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/MS-DOS

0l s
Jade s padty Byw MBR o303l Slaz eaueds sis bkl Uil is g9 MBR plus] dilos elid] § pusets FIDSK o3 81T PC DOS 2.0 pllss o IBM & 5 Cand g5 lbl 3,801 Silolss dily @

(ool JSiad) b3 ([33] (Lo (19355 Glazg 51) pludVU L] iy I 655V dsd) BbULI allas s ooy (Blse Caay MPT pludl

2 J3YI s umly oud Yl oo, el wamy ool plis Josy i 05U 55T 5258 Y laslasiial sl calisne Olals pllaiy Lt gud JS &3 oSens Bousie Lo ool 31 IS Lgse Jalsy pludYl
pLudYl umots Bl eLii] oo Jogunbl gelindl .(52Y (o8 ge Cisliny CLlshull oo oSU) [47] disme Dkl dilais Ll Suome g US Calt] 0,8l e Sblshaul i o by el aiigs
- pludl ) pome W ey oo 8l e Lpislans

pludl of [42] BSD disklabels (LS o Lokl pludl OMexw 5 [34] EBR wiok] gl g 38] O¥lzeas s e Jlin wrudis 13T 0,8l puandts Glabaiee el GUly e ol Of giSiay LT s pLu3Y

[17] [9] .LDM &alaikl (ol 331 e & (dudogll CLLJI) Bloline

1 [ 1

sdal sda2

f

S )] g38) ¢ 3

UV gl ¢ 38] ¢ a3

MBR

A1 830291 & g3BYI gl O Lele 0,801 s JoYI gl B 92 Wiy pud (6T s Tl @iy OF 5e Y3 (0 35l aumdl i) o581 (re IV ladl] § Ladls gy (g )1 £MBY) Uz 5,53 LS
VBR o] 38] e 2y 3,830 gl § 9 S 93
L L g3l Ontrack Disk Manager «&U3 s Jlis (0,801 s 551 3b5d @B9e Jl pledYl Jous ¢lyo5 oS £ Y8Y1 8,15] ol s 51 DDO BIOS overlay [57] duzwe nll &l (alss3 1 854291 &

oY gl § 285 LT of LoS MBR dieas 2o bl o9 - 3aea3 of pllacll g 38] 1 55 e ity 63 ol (oo W gLl § MBR o dlol divus gy

&) 8,44

P — 645 g38] Uz Ll Jguer — 1#dsae Y

2#ds0e

3#dsue oy

4#d>ue .

0x55AA

£ gl -

1# Jol g
Sbls

] gl _—

2# sl pud —
Sbly

8] g3 B E—

3# Jol pud —|
bl

Wtee ¢ M) Jorw = J:.AA(‘L-ABT irses

F 3

L (2350 8u>g

A:Me«."s—

0x55AA

8] glhd

Sbily

. Ma) - o 3]
oo 8] S dtas pludl Jgaz L 50355 Buss

0x55AA

£308) g s

gy Sole e dbllas &Ly

A([34]-EBR s MBR alu8¥l Jgae § Jshod] (s s s e (0 iell Silierg) [33] diibarll ol 3V pLudY § £ 38V Olellad ([32] wion gud dliue Laluo] MBR pludl Jgum § Lol OMeun 4



https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Logical_drive
https://en.wikipedia.org/wiki/Partition_(computing)
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/Extended_partition
https://en.wiktionary.org/wiki/entry
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wikipedia.org/wiki/Disk_partitioning#Primary_partition
https://en.wiktionary.org/wiki/Entry
https://en.wikipedia.org/wiki/Disk_sector
https://en.wikipedia.org/wiki/Ontrack_Disk_Manager
https://en.wikipedia.org/wiki/Boot_manager
https://en.wikipedia.org/wiki/Dynamic_Drive_Overlay
https://en.wikipedia.org/wiki/Disk_sector
https://en.wikipedia.org/wiki/Logical_Disk_Manager
https://en.wikipedia.org/wiki/Metadata_(computing)
https://en.wikipedia.org/wiki/BSD_disklabel
https://en.wikipedia.org/wiki/BSD_disklabel
https://en.wikipedia.org/wiki/BSD_disklabel
https://en.wikipedia.org/wiki/BSD_disklabel
https://en.wikipedia.org/wiki/Berkeley_Software_Distribution
https://en.wikipedia.org/wiki/Extended_boot_record
https://en.wikipedia.org/wiki/Partition_editor
https://en.wikipedia.org/wiki/Cylinder_(disk_drive)
https://en.wikipedia.org/wiki/Partition_table
https://en.wikipedia.org/wiki/Partition_table
https://en.wikipedia.org/wiki/FDISK
https://en.wikipedia.org/wiki/PC_DOS
https://en.wikipedia.org/wiki/IBM

gladll Jahss

DR- 5 [10L.PTS-DOS 6.60 § [30] AAPs pludl § LS «Moun 5 ] lasas Casd plladl Olgoly Jusedid] okl pasy OF o5 MBR pludl Jgaz Jahses § [26] pldW Lol OYun 4 dlio dosy

PC DOS 5 MS-DOS 4okl Ontrack ol 391 joue & s 16 2> 5 [12] [11] NEC MS-DOS 3.x 5 AST 5 SpeedStor § &dsua 8 51 DOS 7.07

+000h +0 (446 a3Y1) 436 £M8YI 8,44 dilaie
+1B8h | +440 (10 =) 4 1361 [8] [7] ]6] [5] ($sts) oo 3 gds
+1BCh | +444 2 0x000 (831s) 08 3
+1BEh +446 16 1# &” PRV
+1CEh +462 16 2# &” PIERY
sl pludl Usaer

+1DEh +478 16 3# pud A un
+1EEh | +494 16 4# gud dlian
+1FEh +510 55h

2 [1] 3] z85
+1FFh +511 AAh

- Jlez| oz

+000h +0 218 (1 s32) £d8YI 6,84 dahie
+0DAh +218 2 0000h
+0DCh +220 1 (80h-FFh) LoVl 3ly5uall oo ,4)l 121 [29] [3] po,3Y e o3>
+0DDh | +221 1 (0-59) il 95B/98/98SE/ME 3935 9 MS-DOS 7.1-8.0 & s,k
+0DEh | +222 1 (0-59) s (NEWLDR o OEM loader 55 pasu Of oSa 328
+ODFh | +223 1 (0-23) Slebs
+0EOh | +224 | (222 l)216 (+000h wis 3,48l Ao 2 532) £M8YI 3,ad dibate
+1B8h +440 4 Cu-32 08 z3s [36] [5] o3 2855
+1BCh | +444 2 (5A5Ah = gl (30 oma OIS 13]) 0000h (6,291 dal3¥15 NT/2000/Vista/7 3939 5 UEFI dabisl (g k)
+1BEh +446 16 1# pud do oo
+1CEh +462 16 2# pud PR
4l pludl Jguer

+1DEh | +478 16 3# gl dsus
+1EEh +494 16 4% oud PR
+1FEh +510 2 55h [1] £38] zdg3
+1FFh +511 AAh

B st
+000h +0 428 MoV & ,i8 dihaie
+1ACh | +428 78h

5 ($skz>)) AAP 35
+1ADh +429 56h
AAP b5l 0,81
+1AEh | +430 1 :
(01h-7Fh, FFh :3}goxs) .(00h :dlestus &) (80h-FEh)
+1AFh | +431 3 VBR/EBR 5] AAP (.3/8)50 (ale Olsis (&) CHS
+1B2h +434 1 (@)kz=) (00h sdlesiuee 5:8) AAP gl £.63 ol oo 8)smmme
($oliz)) AAP o
AAP § CHS &l Olgie Jo 3o 8392
5 o dlsie dzl oo 235 (@l SV g AAP § 0F oud Albse)
+1B3h +435 3 MBR ¢ gaze 335 § Lyl Josttug +1B5h desdl s Cold) s yLas)
(000000h :35-5 dlasitua ;& {(PTS DE, BootWizard) gali s &
AAP cudl) &l Olelladll 5] VBR/EBR sl AAP 650 all LBA &l
+1B6h | +438 4
WS § 7ddsd] Slelball" dsas 358 daskl gladll 3 +01Ch sl J) & guill)



https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#BPB331_OFS_11h
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#BPB331_OFS_11h
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#BPB331_OFS_11h
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#BPB331_OFS_11h
https://en.wikipedia.org/wiki/Extended_boot_record
https://en.wikipedia.org/wiki/Extended_boot_record
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Advanced_Active_Partition
https://en.wikipedia.org/wiki/Logical_block_addressing
https://en.wikipedia.org/wiki/Partition_type
https://en.wikipedia.org/wiki/Extended_boot_record
https://en.wikipedia.org/wiki/Extended_boot_record
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Cylinder-head-sector
https://en.wiktionary.org/wiki/semantics
https://en.wikipedia.org/wiki/Advanced_Active_Partition
https://en.wikipedia.org/wiki/Advanced_Active_Partition
https://en.wikipedia.org/wiki/Bootstrapping_(computing)
https://en.wikipedia.org/wiki/Bootstrapping_(computing)
https://en.wikipedia.org/wiki/Hexadecimal
https://en.wikipedia.org/wiki/Decimal
https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/Memory_address
https://en.wiktionary.org/wiki/copy-protected
http://en.wikipedia.org/wiki/Unified_Extensible_Firmware_Interface
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/Bootstrapping_(computing)
https://en.wikipedia.org/wiki/Bootstrapping_(computing)
https://en.wikipedia.org/wiki/Hexadecimal
https://en.wikipedia.org/wiki/Decimal
https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/Memory_address
https://en.wikipedia.org/wiki/Bootstrapping_(computing)
https://en.wikipedia.org/wiki/Bootstrapping_(computing)
https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/Decimal
https://en.wikipedia.org/wiki/Hexadecimal
https://en.wikipedia.org/wiki/Memory_address
https://en.wikipedia.org/wiki/PC_DOS
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/Ontrack_Disk_Manager
https://en.wiktionary.org/wiki/entry
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/NEC
https://en.wikipedia.org/wiki/NEC
https://en.wikipedia.org/wiki/NEC
https://en.wikipedia.org/wiki/NEC
https://en.wikipedia.org/wiki/AST_Research
https://en.wikipedia.org/wiki/SpeedStor
https://en.wikipedia.org/wiki/DR-DOS
https://en.wikipedia.org/wiki/DR-DOS
https://en.wikipedia.org/wiki/DR-DOS
https://en.wikipedia.org/wiki/PTS-DOS
https://en.wikipedia.org/wiki/PTS-DOS
https://en.wikipedia.org/wiki/Advanced_Active_Partition
https://en.wikipedia.org/wiki/Advanced_Active_Partition
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wikipedia.org/wiki/Disk_partitioning#Primary_partition

(EBR £33 Lul o) (U3 Sl Ls 5f) DOS 3.31 BPB

+1BAh | +442 4 (00000000h :35-5 dlasius ,ub tdy)liasl) AAP § Olelhal) 33gzom

+1BEh +446 16 1# pud douo

+1CEh | +462 16 2# ud Ao ae

sl Ll Jgaer

+1DEh | +478 16 3# gud dose

+1EEh +494 16 4% oud dsun

+1FEh +510 55h

2 [1] 3] zds

+1FFh +511 AAh

JMPS (EBh) 3548 dayls3 / NEWLDR Jexw gz
+000h +0 2 )
(+00Ch/+018h/+01Eh sl wis 13 3 854801 U1 e 0AB/16h/1Ch ea) 356 LJLe)
+002h +2 6 "NEWLDR" ¢8I Jas zd53
LOADER ¢35y dleus; polsd] £ 3891 sle g sl oo,
+008h +8 1 "
(0 9555 O g manz LW Sl 3 5 04 Jasius o) 13]) (80h-FEh, 00h-7Eh, FFh, 7Fh)
835l Cile 5] LOADER dlews &3] ¢ lhais (ol CHS §lsie
+009h +9 3
(000000h :i55 dlextus &) (IBMBIO.LDR ¢33 Jame 8,45 o)
LY Jsuz e d5b el s Lo « DL ol gy g-saad] 309 dosdl]
+00Ch +12 1
(FFh :J 5zl &l L3l pluszul) (00h : DL Ledls plasizal) (80h :d3lzed) dagill) NEWLDR Jzew
+00Dh +13 3 (000000h :&3Lze VI dasdl]) 83 goxone (ol
85l Cils 5] LOADER dlows £36] g lhais jolsl LBA
+010h +16 4
(00000000h 55 dlastuns pé o sLs)

VBR gM3] 84=gs pols (Patch offset) d=dy w>

+014h +20 2
(01EDh 51 0024h 3B U3 lue L) (dlasiuns yi& SIS 13] 0000h :dsolaeV) daidll)

+016h +22 2 (0000h dasd)] 3B dlastue yib) ¢ sazbl 3305

OEM loader &lo¥l Glastl gilo Jose 2853
+018h +24 6 4ol Clusll gilo Zival O REL +ODAh sl Loyl ,31 REAL/32 (it el Jo1 (e "MSWIN4" )

(&,Lz51) (VBRs § +003h 4ol aie OEM label
GOglate GOglate GOolate (+000h wis 8,24l dls>ue) £MBYI 8,44 dahie
+1ACh +428 78h

2 ($2le1) AAP 2355
+1ADh +429 56h
+1AEh | +430 16 Aol SYYs ) AAP § 0F eudll diun ($)isl) AAP Uz
+1BEh +446 16 1# gud Ao 45l pludl Jgaz
+1CEh +462 16 2# pud e
+1DEh +478 16 3# &” Ao
+1EEh +494 16 4# &” PIERY
+1FEh +510 2 55h [1] &3] s ‘
+1FFh | +511 AAh
Jloz] ez ‘
+000h +0 380 £3BYI 8,44 dihie
+17Ch | +380 5Ah AST/NEC g3g3
2
+17Dh +381 A5h (SpeedStor dlws J=1 oo s «glesl)
+17Eh +382 16 8# &” PIERY
AST/NEC § usas pludl Jgar
+18Eh +398 16 7# &” PIERY
(SpeedStor dluws J= oo Lnl (g5l

+19Eh +414 16 6# &" PIERY



https://en.wikipedia.org/wiki/Bootstrapping_(computing)
https://en.wikipedia.org/wiki/Bootstrapping_(computing)
https://en.wikipedia.org/wiki/Hexadecimal
https://en.wikipedia.org/wiki/Decimal
https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/Memory_address
https://en.wiktionary.org/wiki/semantics
https://en.wikipedia.org/wiki/Advanced_Active_Partition
http://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#BSIBM_OFS_003h
https://en.wiktionary.org/wiki/label
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#BSIBM_OFS_1FDh
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#EBPB_OFS_19h
https://en.wikipedia.org/wiki/Logical_block_addressing
http://en.wikipedia.org/wiki/DL_register
https://en.wikipedia.org/wiki/Processor_register
http://en.wikipedia.org/wiki/Cylinder-head-sector
https://en.wikipedia.org/wiki/Boot_flag
http://en.wikipedia.org/wiki/X86_instruction_listings
https://en.wikipedia.org/wiki/Hexadecimal
https://en.wikipedia.org/wiki/Decimal
https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/Memory_address
https://en.wikipedia.org/wiki/BIOS_Parameter_Block

+1AEh +430 16 5# &" PIERY
+1BEh +446 16 4# oud PR
+1CEh +462 16 3# &" PR
4sf plusl Jsae

+1DEh +478 16 2# &' PIERYY
+1EEh +494 16 1# &“ PIERYY
+1FEh +510 55h

2 1] 838 285
+1FFh +511 AAh

Jlozl gz

+000h +0 252 E)@)’l 3,05 dahie
+0FCh +252 AAh

2 (g2ls!) DM (o,8)l jue z363
+0FDh +253 55h
+0FEh +254 16 &’ PR
+10Eh +270 16 &' PR
+11Eh +286 16 ud A e
+12Eh +302 16 o Al ue
+13Eh +318 16 o PR
+14Eh +334 16 pd Ao

(&3k51) DM (0,8l 3 @ tias plud] Jsuz
+15Eh +350 16 &’ PR
+16Eh +366 16 &' PR
+17Eh +382 16 oud A e
+18Eh +398 16 oud Al ue
+19Eh +414 16 o PIERYY
+1AEh +430 16 pd Ao
+1BEh +446 16 1# &' PR
+1CEh +462 16 2# &' PR
aJsl pludl Jgu

+1DEh +478 16 3# pud A e
+1EEh +494 16 4# oud Ao
+1FEh +510 55h

2 [1] £38] zds5
+1FFh +511 AAh

e oiem



https://en.wikipedia.org/wiki/Bootstrapping_(computing)
https://en.wikipedia.org/wiki/Bootstrapping_(computing)
https://en.wikipedia.org/wiki/Hexadecimal
https://en.wikipedia.org/wiki/Decimal
https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/Memory_address

pludYl Jguz ¥ ue
SIS &Y Calstl) ol (Slellady 198y Gllshaul o Olumy Jlemiuly o230l gy oy O (o PCXT ol (2 8T swler (303 (00 Colil] 110 801 § 45 o MPT aludV) Joum [26] Mo
Byaod! dlall Do) o) 31§ Mol 835250 Caud s 8,01 dgasdl o] YL LSL 38 hapo s eudl] 0 plusiial psdl CHS dsliias [31] ylazs) e ol go,8)l e OBl IS Egiel) 8 b

(@3k) 43L38 w5y ol Cllshul Mol ellss ¥ 3,5V 6dn oY SSD

glad Ol slue w98
glyd
= = = \.
- - - | S——
= = =0

\ Sl -

£ oA ey Oy la] St (Siay A Slyluck) (0 s gazen : Blshu]

(855).256 Juy 255 63,2 dedie gl (093,01 0ds 7.10 3Lyl i MS-DOS/PC DOS ilslo) &I § las 3525) doatis .0 s 1 gUall (o 15 gUal] du g3 (CHS [31] haasue § ke (3h2s oo LS

(FE FF FR: o5 Jaul z215) (63 254 1023) dmslitk] puasitas Jsiod] 04s e cenlity Vs oS CHS Olyie 955 Lotis podls ([7] slakl yam)

& b Loy s pediriuall ol Capuny U1 (BIOS 55,3 doT) [46] coblove 8 (o gyl CHS 2l [23] (gJad90) 3055 [22]d 5o witls Lo W &lghau ¥l dad dasddil oo ,8)) Olsols dakaiVl §

PGUID plud] Jouz" S Lyl z2l) (63 ,255,1023 dsybizk] plusiwl cullas EFT J] daolse GPT (0,8 s protective MBR o dl> ) .Ul

[14] Coldl s9us e Cands blghuls Glelhad e &30 Co 16 Easo INT 13h BIOS (p,al 3l Gl J] Olelad] Jas Jegad) Cob 2 o dlors Co-10 Dlghul dad

Co 32 08 plasiiuly pludYl Jouo OMode § &3i plhdll 0.8 LaadS eudl] Ly Olgiss pudl] Job 48 s3I .LBA dahill b8 &sis pllss J| Joodll 03 [31][17][18] CHS &sis ddgamb dexis
25168 OIS oo ¢ b)) dobisT o MBYI Ololhd 3l oill Ol gammn b3 I cnslond] s (o il § [24] Aol 8,801y o5 Al 0329 b Ladls oy (2°) 512 gladl) pm (JLial) 3T)

855 Olima s o blam I grally (DLl alls Ol (o 8l @uad Olgol (UL

oz o acall pladl & olss JIS Y ool 3 od pasy OF ey ol oS 4 5T Coly 4,096 azony gllad (il g5 (4K 5l AF (o5 bz &) gl 31 OIS e Blswdl & 1S5t gl 2009 &l die
gty ST Olaglel) 512 glhad BSlowe (ol 31 puly dl 5Lig 0ol BY (00 g 53l 03 (Dlawbarl] § 38153l pas OVl iz dol oo 0ol & Cold) ol Wl Ly psdy Jy9o dulas dmad) oy 512 gl
(54201 Al - 8,01 de gushl & 512 £ 5550

= ol 2 Soley O oS Y (L o BLoekl § slgw) Sl 512 glhad (o) 31 § gkl &yl Olgis el ISy 5aBYI zandl 918 oy 32 plaseiuly MBR pludl Jguo § 0355 S plaels craslis of Loy
GPT i GUID & yma pludl Usuz bt duuesd I @dlsdl o ol 5 2 der Ao 39l OIS e [2].(p a8 USU by (2°) 512 x s (1 - 2%) 4,294,967,295 5] ol 2,199,023,255,040) Cubs 512
ol 512 glhd putsiiun S 0o ,Al daasd! dolukl lgd 0555 dayhally pladYl apuss L)k olg oSan 3553 93 gl S Olsis s Jsb plisculy MBR pludl Jsuz § 0355 pauitl] Sloslsa O Loy
OS2 diges « 1- 27 i Min oo panass e 1- 27 ALSU 053 of wis Toued 5 Y1 gadl] (s 039 Calih 2 o Lo @85 oy e slifialy pludYl measr OIS 1] el 4 Q)i JS oo s
uSad Joi5 delasVl 0dn (2u-64 gladll (sl LiS1s pusiuss LBA-48 (a3 Ll disme Jusedal) dolis] Jadd dosus 1 Llos (050 .o 32 Joy £ 33 g ladl] Olgis ] 3Ll § grlismy Boer oud iy 53
11917 jauns qgo wl 0 g8

V) 0-32 Slhluo pusiad Gw L LBA-28 (3o Yuy LBA-48 azodl 0eus OIS Oy i @MY Ololhd (o 32 haid geuy sl MBR pludl Jouo dnybs [44] 3,881 daasd] dolull 3ua) |k
JI Sl s (a3l o slisll Jmmmw Lot Co-32 gUaill (aglie Ll pusciun Juieds pllss of g8 8,85 61 5 .0u-64 Clate e aid Josdl lyin wad 5] LBA-48 &gz 3l alS pe) danas SIS 13)
pLBY B e LI G ] S 350w Jlls o] lin

e @ Bledl dalel Bl die gy 4096 ey g d (USB plall skl JBUII pusiias () iyl (ol 3Y1 Jin cgly 512 pemenld (illinn gld o 3 (3l 3 (o) 3Y1 s IS 358 Wl

Ao plis Jio lglia ST glhd plowe] SIS @eu3 XP j9u9 (e SaaY j5as Olylo] [20] (ol 4096 x 27) Cobil 3 16 ] pludYl oo Jgo: grone 14 « MBR plasialy diy =5 oS ) ]

Sl gasy Gae sl BIOS allss Gligdy o il e’ Glgdly g WY OMase 2o JSLia oS0 ¢[22] 2.6.32 85lus] o [21]2.6.31 8luo] Sia 55Vl gladll plowe] peus Il (S B3y Mac OS X 6 e
Dlane I 18] dind iy @Bstn s pllall olu 1 (s B9 xSV g ladll plowol U (00 8,1 LS Bols] § oty 1 g gLl ©Ulgo o (oo Sl 512 Jad jonmd dowe o [24] WY LWL [23]
Dslhae sl ol 30915 3815l

021 8,313] gual s gins GPT 5529 U] 83L5Y) (58w 03525 (0 ki l) 02,3l 5SI MBR pludl Jguz s st s protective MBR Llosd) Joes GPT phisiily GULI 53555 3oz padd Xis

(GPT pLudl Jgaz Jahis lasdly some 0 i §1) cop,dll e d8508 Ll o all doludl § pludl T sLis] (oo il MBR pludl Jgas s 45 3l


https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wikipedia.org/wiki/GUID_Partition_Table
https://en.wiktionary.org/wiki/buffers
https://en.wiktionary.org/wiki/hard-wired
https://en.wikipedia.org/wiki/BIOS
https://en.wikipedia.org/wiki/Disk_partitioning
https://en.wikipedia.org/wiki/Boot_loader
https://en.wikipedia.org/wiki/Linux
https://en.wikipedia.org/wiki/Linux_kernel
https://en.wikipedia.org/wiki/Mac_OS_X
https://en.wikipedia.org/wiki/Windows_XP
https://en.wikipedia.org/wiki/Tebibyte
https://en.wikipedia.org/wiki/USB
https://en.wikipedia.org/wiki/External_drive
https://en.wiktionary.org/wiki/wrap_around
https://en.wikipedia.org/wiki/Bootstrapping_(computing)
https://en.wikipedia.org/wiki/64-bit
https://en.wikipedia.org/wiki/32-bit
https://en.wikipedia.org/wiki/Logical_Block_Addressing
https://en.wikipedia.org/wiki/32-bit
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wikipedia.org/wiki/Bootstrapping_(computing)
https://en.wikipedia.org/wiki/Windows_7
https://en.wikipedia.org/wiki/Windows_7
https://en.wikipedia.org/wiki/FreeBSD
https://en.wikipedia.org/wiki/Linux
https://en.wikipedia.org/wiki/64-bit
https://en.wikipedia.org/wiki/Logical_Block_Addressing
https://en.wikipedia.org/wiki/GUID_Partition_Table
http://en.wikipedia.org/wiki/Tebibyte
https://en.wikipedia.org/wiki/Partition_table
https://en.wikipedia.org/wiki/512e
https://en.wiktionary.org/wiki/firmware
https://en.wikipedia.org/wiki/4Kn
https://en.wikipedia.org/wiki/4Kn
https://en.wikipedia.org/wiki/Advanced_Format
https://en.wikipedia.org/wiki/Backup
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/Disk_partitioning
https://en.wikipedia.org/wiki/Database_engine
https://en.wikipedia.org/wiki/Database_engine
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/Chipsets
https://en.wiktionary.org/wiki/hard-coded
https://en.wikipedia.org/wiki/Partition_table
https://en.wikipedia.org/wiki/Logical_block_addressing
https://en.wikipedia.org/wiki/Cylinder-head-sector
https://en.wikipedia.org/wiki/INT_13h
https://en.wikipedia.org/wiki/INT_13h
https://en.wikipedia.org/wiki/Tuple
https://en.wikipedia.org/wiki/Tuple
https://en.wikipedia.org/wiki/Extensible_Firmware_Interface
https://en.wikipedia.org/wiki/GUID_Partition_Table
https://en.wikipedia.org/wiki/Gigabyte
https://en.wiktionary.org/wiki/modulo
https://en.wikipedia.org/wiki/Tuple
https://en.wikipedia.org/wiki/Tuple
https://en.wikipedia.org/wiki/PC_DOS
https://en.wikipedia.org/wiki/PC_DOS
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/Solid-state_drive
https://en.wikipedia.org/wiki/Cylinder-head-sector
https://en.wikipedia.org/wiki/Tuple
https://en.wikipedia.org/wiki/Disk_sector
https://en.wikipedia.org/wiki/Disk_read-and-write_head
https://en.wikipedia.org/wiki/Cylinder_(disk_drive)
https://en.wikipedia.org/wiki/PC_XT
https://en.wikipedia.org/wiki/Hard_disk
https://en.wikipedia.org/wiki/Partition_table

(0 (gotd B 7 055w Coldl ousie Jsasdl) [13] Cuob-16 dlsue -MBR fl‘.‘éi Jode OMde gi=] das

(@381 Uy / Jauit)] oo, 81 Uz 0 7 oy (8) (Sl (0 ) f Dol S
L) @) b3 iy 08l MBR oo
+0Eh +0h 1 £33 LB 80h beis 08

00h budd b 0,8
3] (@b, 5l) dzdlo e 7Fh J) 01h g el

O0Fh- 01h 1h-3h 3 A B Bohall § b5 «Sluly B 3 dltes dapall [4] o)l § JsYI 3llall glladll CHS olsie

h7--0
-t peeeeaas T

$5-0 -0 ol § gladll

o R s

c7-0
+01h +3h 1 00 15] Blshu¥l § 7- 0 Ol
X X X X X X X X

+02h +4h 1 pavay [ 5] puillp s

03h -05h 5h-7h 3 4025463 A B Bohall § el (Sl B § dltas dpall [4] oudll 3 Y1 3llall Uadll CHS olsis

h7-0
| : EEEEEEER
50-5 0ol § gladl
+04h +6h 1 3F
R oo e

+05h +7h 1 04 Blgha¥l §7-0 Oby

06h -09h 8h - Bh 4 63 - 16] gl § U5V 3labl ¢ Uadll LBA (lgis

7 e 0Ah- 0Dh Ch - Fh 4 80,262 639 01 00 161 _M] k} Slelad) sae

+00h +2h 1

03 ] paseig Olake pllss g 55 ly ¥ ol £ 38YI Sy el OIS 13] Lag ¢[63] gl gz o9 [47] o2l e pud IS Dilgss &yly 0lSe e pllaidl 25 MPT plad¥l Jouer O¥oan § ULl 0l
Colloz 84 oa ST o131 § Jass Y CHS 03 (SJ .31 5l Coblowe 8.4 eommny 3l (013U mporr § dslisll (CHS [31] Egis ans § Jiad Il dalai¥l had yeusicas &ilshaully ool s gladll ol
pasiady il ghully gl s gladll il 08 Jales o il 0da § LBA [31] bl JiSU1 pllss plasealy s SV ool 31 Bgie oS (Sl dlzell gerly) pol 391 ells s pludY) Jues giSoy Vs
(Bl Uizl dilg & 5a) . ol pladlly Ololhdl £ gome Jsio § el Jais

Lol 8 yme platl) oSy Oliasdll Ol (3o diSag . Juolgia Leshs S skl U] sy Ololhadll g gama Jio Loty [47] gl Tag o (3Lall gUadll) LBA Olsis J] Jandlly ey Gratd) gladll Jir
o e Lbnd ] 2 oo

05 Jitas ¢ lime hahsal g (Lol (o B e [32] (szrs Of) siall gudlly LoV aludVl 285ag g b iy ymill Coly 64 doglty Lo dus o 83ke (o1 ,43) MBR & [26] (g kbl pludVl Jouer

g i) &y ey @ Ll suome st wis T4 A JS 00500 4 58 Sl Jorad) 3 (00891 2asdl (ol 16 Ushy pludl Jous dsus JS . Lisdl allas

1BE - 1ICD 446 - 461 16 1# gud
1CE - 1DD 462 - 477 16 2# pud
1DE - 1IED 478 - 493 16 3# pud
1EE - 1FD 494 - 509 16 4 pud

et ) £3BYI U pLudl U ol e


https://en.wikipedia.org/wiki/Hexadecimal
https://en.wikipedia.org/wiki/Memory_address
https://en.wikipedia.org/wiki/Decimal
https://en.wikipedia.org/wiki/Memory_address
https://en.wiktionary.org/wiki/Entry
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/Offset_(computer_science)
https://en.wiktionary.org/wiki/entry
https://en.wiktionary.org/wiki/entry
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/Hard_disk
https://en.wikipedia.org/wiki/Disk_partitioning#Extended_partition
https://en.wikipedia.org/wiki/Disk_partitioning#Primary_partition
https://en.wikipedia.org/wiki/Partition_type
https://en.wikipedia.org/wiki/Data_structure
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wikipedia.org/wiki/Logical_block_addressing
https://en.wikipedia.org/wiki/Logical_block_addressing
https://en.wikipedia.org/wiki/Cylinder-head-sector
https://en.wikipedia.org/wiki/Gigabyte
https://en.wikipedia.org/wiki/Cylinder-head-sector
https://en.wikipedia.org/wiki/Partition_table
https://en.wiktionary.org/wiki/Entry
https://en.wikipedia.org/wiki/Logical_block_addressing
https://en.wikipedia.org/wiki/Bit
https://en.wiktionary.org/wiki/absolute
https://en.wikipedia.org/wiki/Cylinder-head-sector
https://en.wikipedia.org/wiki/Partition_type
https://en.wikipedia.org/wiki/Partition_type
https://en.wikipedia.org/wiki/Bit
https://en.wiktionary.org/wiki/absolute
https://en.wikipedia.org/wiki/Cylinder-head-sector
https://en.wiktionary.org/wiki/invalid
https://en.wikipedia.org/wiki/Physical_drive
https://en.wiktionary.org/wiki/Status
https://en.wiktionary.org/wiki/Relative
https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/Hexadecimal
https://en.wikipedia.org/wiki/Offset_(computer_science)
https://en.wikipedia.org/wiki/Little_endian

[43] saall 0y Bodiomn 0555 Lo WL Usioall duty eyl pn BT pLudYl sue 055 Lasie Jam) a8 (yenad ety MBR pludl Jouo 8,48 (0 =52 yab JUI JEL 13 &

FE 04 86
FE FF F8

EO 00 00 00 00 00 00 00 00 00 0O
01F0 00 00 00 00 00 00 00 00 00 0O

00 01 02 03

gl ple |

(g ol clshanl) o] oy g b Jsier
(DEh 5 07h :Je) el g 53

(gl ol lshaul) gl dilgs g8 Jshor

Gl Olelad)) Jio

IR Bl

& sacbl Olelhd Jis

(6551 pludl az 53 V) pludYl s 4ty

(b 1) g3BY) ple/ B30
8).Cubs uoly Jsky £ Y8V ole Jasd usly Jol eud & lsll 1id s (5S0ay Lt (Sl 9) (pionill Buiorg Jans3 J) g X86 dalail § Jadd uzgy cpludVl Jouo A in § pais Il Jandill ole B>
8,08 £ BW LB ik 00 5T £ YW Ll wud J] 5255 80 Lo thaid (pllazl Joss B 0 08 (80h ol 1da JSid ([58]-(10000000) dyon] LY Sl a5 o2) Jad dmly Co o paieig (o

[27]g38W LB pud sl § g8V £lad J] 3455 g ¢ BYI
els 5o oS gl pmelsdl bkl pundll § (St dma353s [45] UV LoVl eudll § S3uis Slie g8l e (52355 Bamg e ST G Calizee Olile pllas mo i3 plss g ST Il 9580 0T (Say

55254 oS g YBYI 805] gral sy 93 okl § EDISK o1 2000 599 & 1ol 3Y1 8,15) el s i o 1801 8,15] ool Gl plaserals plud¥l Jouz & Jisdl s Jaisty 31 Jol pd ] £38YI

-EBR [34] &¥oww 3 1550 dasdll ok 00h clitulys. a5kl 1is st o LIl § £ 3891 je 05U (]33] dulatl) ludYl (o> baid] g

(Olellad (93 (blghul) Dlgdly Dladl gliad Jsi>

[27] dacttl ) 3] £ uasis dlowY Jsiodl 0da pusiis £ 361 8,45 x86 delas] 3 Gsulond] e edd dysliney CHS drslites 5 pudl] Al 3 Jsiol 0
el e § lady 5 Skl (1023 ] 0 (0) &l shad 1024 Lgdlas (g Uil Jao e MSB [58] dueal ,iSYI o 2+ €y 8) Co-10 (amly JS) dlgalls Dladl Blshol Ja>  «
[47] (254 d] 0 30) 5ol 255 (oo Les 0SU.(255 ] 0 () 256 Ledlas (< 8) Sl 1 (als US) doladlls &l ool Joii
(63 I 1 (0) 63 g3l (sl Coly & LSB (58] daa] U3V o 6) iy 6 (amls JS) Dlgtls doladl glad Jsi> -

bkl (e Glelladll 5adYl 3usll § 63 5o 08 JI U 1 o Ty Slelhaill slass oY
JWIS Ja9o5 dilas ] glipn Nng -8 (o 3T paseias gl dody Cu-8 (o ST U] glios Dlshadl dogd oS ilghol o3 gl o5 ) 3L 9583 Bole Sl 3 0da

CHS

5(4(3|2|1|0 9(8|7|6|5|4(3(2]|1|0

) gl Blghul

(7 Uiz ) gul) Ao § I CHS s s o 24 253

BIOS INT 13h Glsluiel plusiialy 2') &gkl 1024 5 (2°-1) glhd 63 5 [7] (2-1) ol 255


https://en.wikipedia.org/wiki/Software_extension
https://en.wiktionary.org/wiki/entry
https://en.wiktionary.org/wiki/entry
https://en.wikipedia.org/wiki/Bit
https://en.wikipedia.org/wiki/Active_partition
https://en.wikipedia.org/wiki/Bootstrapping_(computing)
https://en.wikipedia.org/wiki/X86
https://en.wikipedia.org/wiki/Cylinder-head-sector
https://en.wikipedia.org/wiki/Tuple
https://en.wiktionary.org/wiki/entry
https://en.wikipedia.org/wiki/Disk_sector
https://en.wikipedia.org/wiki/Disk_read-and-write_head
https://en.wikipedia.org/wiki/Cylinder_(disk_drive)
https://en.wikipedia.org/wiki/Extended_boot_record
https://en.wikipedia.org/wiki/Logical_drive
https://en.wikipedia.org/wiki/FDISK
https://en.wikipedia.org/wiki/Windows_2000
https://en.wikipedia.org/wiki/Logical_Disk_Manager
https://en.wikipedia.org/wiki/Disk_editor
https://en.wikipedia.org/wiki/Boot_flag
https://en.wikipedia.org/wiki/Boot_flag
https://en.wikipedia.org/wiki/Disk_partitioning#Primary_partition
https://en.wikipedia.org/wiki/Partition_(computing)
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/Bit
https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/Boot_flag
https://en.wikipedia.org/wiki/Disk_partitioning#Primary_partition
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Active_partition
https://en.wikipedia.org/wiki/X86
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wiktionary.org/wiki/entry
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wikipedia.org/wiki/Bootstrapping_(computing)

(b 3) g &l gl

(LBA 0 & Ty Glusdl Y 0,801 e 64 gllaill gT) LBA § 63 glall T CHS  (1,1,0) Olsisll J) 525 FHIBHIO0) 4! ol bl 8

1023 1,25 yed (sadl § OsSiw CHS dylize casdl M asty g Uaill OIS 15) .Coldll g8l e Blghand 1024 JsT pad 055 OF do b ([47] gl § g B sl 2850 BBy Suos CHS diliia § el 0
JzY Suzment] oo dli el 03 . FE FF FF 10l 3 USh s G aadl) dlsan § Lia 54255 (0 oo Glusd! T ol s &lsha¥1 0V 63 gladll 255 ool I 1024 &lshu¥l Jio3 1) 63 254

] Bgiss Oolre «lld pose pustud (634254¥1023) dgad (oa3] § lyuzs I3] CHS OMlalss jamiti Bgw BIOS MBR ¢38Y1 6,44 .CHS Oldlus] (ps LBA Int 13 Slelas plasul (e BIOS doks

() pncd] BlgS pad § Coly 3 0 Sgey elé 2 18 g2ty LLBA [31

FE 3F 04
FE FF FF (

1l 2800 3e0b
0 1 0 1 0 0
ARRRRERN | ooy
* (0x255x63) +(1x63)+(1-1)=LBA
(0) +(63) + (0) = LBA
ol elas gkl 63 = LBA (gladll {lgis)
coceooc INEEEE ONNDNENEEE =~ o
0 1 0 1 0 0 0

(B pllatl plastals Ol (aliid) CHS § ] oy gl 03 Libass Cly 3

(ol 3) ] Dl g lad

Jsm ¥lB g 85 Bgw Al Jio Lola3 &) dblasdl dols dedlse gliody puiloie b sy Iy GBI Caly § Dlshaly gladll a5 JoY1 Caly & (14 dogd Leils) )l o35 Gl Usge o)
Cub3oeds

255 (ol ] 5y 1ig8 0 ol g Ty Wosuss O ey 254 ¢ el 35 FE (g e Cow 3§l ol )l Colbi @ (1111 1110) <y 8

LI Ol 5 63 6 sl 39 (dogll puis) 3Fh glhaill gy 3Fh (6 s Cow ¢ S Cals Wiy (5 310 oo dinnl J8YI Cy 00 T03) 4 6 U5l 0 Tog lladl] ded Glur

dogd Lyas3 31 00 0000 0100 1055 dzeil] . 35Y) Ca 8 § 04h CJII Cals dod s Blasdl go (0011 1111=3Fh) I Sl oo 36 [58] deadl YN Ca 2 lyin o« 10 Johy &lshudl dad
(4 254 63) :JS2 gl Bl £Uad Jio3 JEL) 1in § CHS dsliia iy 4 g el § 51 04h &lshull

(Beed 1 g8 LBA 63 b ge) JWI 53155 pomomy ] 1 Ol dmis (CHS & ] dilgs g3 § I FE 3F 04 &bzl ods o gealctool Jio dols dewlo Lnasizal 13]

+ peil] gz s Ol & Olelhl) sumy gl pzxo il 589 (Cobliae 40 Ly ,85) Coly 41,094,144 = 63 — 512 x 80325 = (5 X 63 X 255)

1y 284 RO

E 3 F 0 4
voo [NSEEEEE DEEERRER
(4 x 255 x 63) + (254 x 63) + (63 — 1) = 80324
(64260) + (16002) + (62) = 80324

u"i) el 4J|5h.w] 80324 = LBA (gladll Olgisc)
v DHEEEE DOEDDEDEER s
F E 3 F 0 0 4
254 63 4

(S0 sl plastaly Gty paliias) CHS § puudl] ol b o5 lass by 3
(Blghul JSI iy 255 elley oo ,8)) 1da) FED = 254 :JsY1 Coby .
ool USU g3 63 o dagdll 03] {Gh0 LeadS) [58] duanl 35437 Cos 6 Co (0011 1111) ¢ 3Fh = 63 TR O .
(Dlshall dagd o 4 O3] 00 0000 0100 &L e Jassi 1 9 Cug 8 Coy B> ] S Cab o 7 5 6 o Jins daal G5 7 U] 4 5o L) 04h = 43001 Sy .

(g8 63 5«1y 255 Dlghul 5 gT) CHS dssliza & 63 254 4 Lyl glhad 0.3 J5le3 daladl SULYI JWL


https://en.wikipedia.org/wiki/Binary_numeral_system
https://en.wikipedia.org/wiki/Bit
https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/Binary_numeral_system
https://en.wikipedia.org/wiki/Bit
https://en.wikipedia.org/wiki/Tuple
https://en.wikipedia.org/wiki/Byte

11024 &lshu¥l e 4z 51 Tas S pludY) § (255 63 (1024 g5Luss) FE FF FF 0l 8gdome Lails CHS dsulie § ol 3 058w 8,080 5ol 391 § sl bS5 LS

f 13 Oc
£ff £f
£ff £f

0f ff £f

F
i
u“iJ
NN
F E
254

(B plasialy Gl alsins) . Collous 8.4 =1y el O is3y CHS 08 oabl Lidass <oy 3

03 04 05 06 07 08

63

&l gkl

1023

glhas
» o DEEEEE NDNNEDEDED
3 F 3 F F

(1023 x 255 x 63) + (254 x 63) + (63 — 1) = 16450559
(16434495) + (16002) + (62) = 16450559

16450559 = LBA (gl olsic)

LBA J| CHS g Jysod)l dio

255 (w3l dae ¢ gamxb FER=254 : 51 Coby .

Bkl 1024 ¢ sazd 1023= 3FFh T (11 1111 1111) €3 10 5 k8 63 =3Fh f (11 1111) a6 (e 9MelS 9L3LS Olsas I Wl FFh 9 FFh : W5 I Coly .

ol o, 8 el go Cublouz 8,4 Jlso ] i $Say asdl L J] 16450559 :dasks 3o sl LBA gl ¢35 dmluzl odn 1023 254 63 o

MaxCapacity =

] B35 &y Usho § CHS dliia (b &lshaal 1024 3525 OF ey ¥ plud¥l Jsiz & Coli-16 Moo
basidl $6Y1 gudll gz OIS BIOS INT 13h Glsluzal (dg21s) Bosb 0= 1ol Oluld doz 3 plasiol J3 . Colilne 8 )i Ul §sadll dnud) dotil O 55w Aokl 5a8Yl ol Joio Laascial 13]

pastibl QUL pls 55 oo il gy Colie 7.8 sle Of oS ¥

48] Coluwe 7.8 5l Coblous 8,4 = Cob 8,422,686,720 = gl JSI Cub 512 x ¢kl 16,450,560

Soa8 dsw =

(€0 6) sluae JSI Olellas  x

sectors per track X

(Co8) pwshy X

heads

(-10) Sblghul

X cylinders

X

x

glhd oo

sector size

(LBA lginl) &34)) deuat)) Oolelbills Oleladl) g game piiiuds ¢LudYl Joas & Llgdls Lladl glsd Jsio o3 Jalows Y LakiYl [48] ol 7.8 (o ST poron ol

(Uil 8,381 g2l)) Coli-4 passias QI Dl U8 o] puudll ooy 8)lstukl CHS 08 Wluy a8 (1023 (0 55T Dilghul dad 2o CHS dsmiline (55 Sy dolsdl gl )

(Cob 1) pudll g 99

Ll sz Jasdl 1 .[35] Uasl) Dl duols plasul O9ay of g @l NTES FAT32 Jio (35l Suog dig § puscack) Gl pllss ¢ 53 ) o bo W il dlote § 55T pats ol Dign
bl sy sl Lgliass a1 GLALL U § slisdl St wyaosd) sl 1 pasiies 2000 594 +[32] (azs OF) wiell gudl] dygo
dolasl § Loy 07h e NTES Gilile pllss pusiiay (3 OF 59909 § Yin w33 0,8l pynits Jalaiee § lymasiial oSy il Ol &Y iy Lydel dad 256 Loyas Jasd 1is § OVl Bas dla &l

(1)) 2l 8 SIT b 3 piitack] 82 J] BLoYL EXT4 Olale pliss o 83h psxiun puSid/si>

O QO OWoNU s WwN = o

Empty
FAT12
XENIX
XENIX usr

FAT16 <32M
Extended

FAT16

HPFS/NTFS

AIX

AIX bootable
0S/2 Boot Manag
W95 FAT32
W95 FAT32
W95 FAT16
W95 Ext'd
OPUS
Hidden
Compaq
Hidden
Hidden FAT16
Hidden HPFS/NTF
AST SmartSleep
Hidden W95 FAT3
Hidden W95 FAT3

root

(LBA)
(LBA)
(LBA)

FAT12
diagnost
FAT16 <3

Hidden W95 FAT1
NEC DOS

Plan 9
PartitionMagic
Venix 80286

PPC PReP Boot
SFS

ONX4.x

ONX4.x 2nd part
QONX4.x 3rd part
OnTrack DM
OnTrack DM6 Aux
CP/M

OnTrack DM6 Aux
OnTrackDM6
EZ-Drive

Golden Bow
Priam Edisk
SpeedStor

GNU HURD or Sys
Novell Netware
Novell Netware
DiskSecure Mult
PC/IX

0ld Minix
Minix / old Lin
Linux swap / So
Linux

0S/2 hidden C:
Linux extended
NTFS volume set
NTFS volume set
Linux plaintext
Linux LVM
Amoeba

Amoeba BBT
BSD/0S

IBM Thinkpad hi
FreeBSD

OpenBSD
NeXTSTEP

Darwin UFS
NetBSD

Darwin boot
BSDI fs

BSDI swap

Boot Wizard hid

be
bf
cl
c4
c6
c7
da
db
de
af
el

Solaris boot
Solaris
DRDOS/sec
DRDOS/sec
DRDOS/sec
Syrinx
Non-FS data
CP/M / CTOS /
Dell Utility
BootIt

DOS access

DOS R/O
SpeedStor

BeOS fs

EFI GPT

EFI (FAT-12/16/
Linux/PA-RISC b
SpeedStor
SpeedStor

DOS secondary
Linux raid auto
LANstep

BBT

(FAT-
(FAT-
(FAT-

S g2l ST Sleglsl
MBR/EBR § gl ¢ o3
(A bl S e o Caomyl 1)
S B39 § GPT pludl gl Ll 21,

” GUID pludl Jgaz

FDISK d>3Y


https://en.wikipedia.org/wiki/Swap_partition
https://en.wikipedia.org/wiki/Ext4
https://en.wikipedia.org/wiki/GNU/Linux
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/Windows_NT
https://en.wikipedia.org/wiki/Booting
https://en.wikipedia.org/wiki/Device_driver
https://en.wikipedia.org/wiki/Windows_2000
https://en.wikipedia.org/wiki/Disk_partitioning#Extended_partition
https://en.wikipedia.org/wiki/Fault-tolerant
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/File_system
https://en.wiktionary.org/wiki/entry
https://en.wikipedia.org/wiki/Partition_type
https://en.wikipedia.org/wiki/Tuple
https://en.wiktionary.org/wiki/relative
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wikipedia.org/wiki/Gibibyte
https://en.wikipedia.org/wiki/Gibibyte
https://en.wikipedia.org/wiki/gigabyte
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/Active_partition
https://en.wikipedia.org/wiki/Disk_partitioning#Primary_partition
https://en.wikipedia.org/wiki/INT_13h_Extensions
https://en.wikipedia.org/wiki/Software_extension
https://en.wikipedia.org/wiki/Tuple
https://en.wikipedia.org/wiki/Binary_numeral_system
https://en.wikipedia.org/wiki/Bit
https://en.wikipedia.org/wiki/Tuple

g sodl Olelhd s g depudl) Olelail] Jiis

(k) g lhall) dalull S Seie plasiiol gl Dy plad 635 305 duwad] Slolhadl]

Bazg § Olelhal) Jlaz Yl sasdl Jied Olelhill sas Jio Ll ([47] (guudl] J8 Oleladl] sas 1 iney) (piell Basg Dy ] go,dll &l g sl iy AoVl aludYI SM a0 § duvent)] Olslail] Jir
eludl Ly ) gy 1 . Olelhitll us g saze Jtad § CHS [31] Cu-24 ahieey &5l 48Lo] Co 8 353 ol Co-32 lyie gty £ sazmbly dyactd] Ooleladl] Jsio plasiol (] Jsb :imey) (pisall
.ol 4,204,967,296 5 g3 27 J] lyslellad sue s

BIOS INT 13 go i) Ty wis 3815205 95 39 9 pw93.0v-p Uie disle) OlylaoYl zo 38153l it CHS Jsio Condieial 3 O 399 &

pastug e Dl hauhss . Cob 2,199,023,255,552 ol Cablye 2 il a3Vl ozl ] 02585 g gambl Olelhdy L) Olelhdl) Jsho Jied § Cu-32 08 paseind (2ol 512 Golsbl glhdll poo =o
add FAT32 3 NTES Olals plls ga suis debsl §

O8Sa dgpa)) Oleladl] Jio (hie (0,3 ISI gl § 1 dloal) deacdy 25V pLuBYI § lgslaseal oo Caliy [32] wiall gl § [33] dulaibl ool 3Y1 mo g sazebly duvud] Sleladl] Jodo plusiial
S (] § 2 A al) dally bl o080 Dilgs J] pil] £3B] g8 (0 Slolladl] sus Jiny g gemehl Ololad Jiorg ] £308] glhd oty g [47] alaikl o8 Ll gladll e auodl

& dasll Gabill 0,3l Jlaz Yl pzed] Jias g gomd] Olsld Jiog pudll § 2 Asall § sambl Gabibl go,8) pludl Jsuzr gadn sl gladll ] wial) gadl) &y oo deodl 055w diad] Ololhad)

(EBR (S Wiyl gl ) puadd] § 2 ALl

(ol 4) &lud) gllad

o2 138 (0 Bkl g il e Tuy Glusdls) LBA Ssis pasiiugs Cob-4 Jshy Jasdl lin oS0 .(CHS [31] sie § &l o8 dous gl gladl] 035 juid) ol o g Il ] 5 dosdl) 0l
[46] Calil S 2 $slus L3I FFFF FFFFh 3905 § (T (ol g0 )l e gl 4,294,967,295 Jsl gads ] &yl daos &5(55a]

(iomgasd i i ool e B35 O35 Y g e Co 85 Gl ol a5 1o 1) SLSledl] a5 e ] glimd Cob 4 ded e Jgasdl asy

Aoy 08 6T s oSkl sV 3B gllad s limy (o8 e 64 gl o) LBA 63 3lall glhadll wis Tag JoYI el i O is3 (3l 3F s Llas g3 3 puSis azy BE 00 00 00 :51S JELI §

[47] (63 lall gladll wis Ta3 COlS g8 C35 i cpuadil] £ 3B] O¥mws @lases 1lamMo) . luse/ ol USU g3 63

86390100:(,&5&&1é.)tﬁn—k“gw;fgﬁg‘_p,ill&b@wﬁwg(qglgldlwwwwLbeic‘elgélcim(g;lslhi.llaud@!dlxﬁj
(Gl 41094144 = 512 x 80262) Coblew 40 L,.gﬁigiaUnﬁ 80262 @I&g,&;«i«u 13986 e lilas (g e Cow )3 (puds Cob a3 ) o gatd oo Lol 5 (oS uy
(0x255x63) + (1x63) + (1-1) =63

(4 x 255 x 63) + (254 x 63) + (63 — 1) = 80324 bles ISty ] e Ol
80262 = (80324 - 63) + 1

1+ LBA Ll glhd Olgie 1a36 LBA dlgd glas olgie

By UL 52355 § o)l pailasd plladl dez 3 ddas o 3B Bsw bY ULy @i Cobl 0,8 o s LBA Slslas) i3 Y

BIOS plas lsle] st JiB cosswlod] Jd z2ly (sail] 00,8l o pludYls Sl mue il



https://en.wikipedia.org/wiki/Little_endian
https://en.wikipedia.org/wiki/Little_endian
https://en.wikipedia.org/wiki/Little_endian
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/Bit
https://en.wikipedia.org/wiki/Partition_(computing)
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Partition_(computing)
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Offset_(computer_science)
https://en.wikipedia.org/wiki/Disk_partitioning#Primary_partition
https://en.wiktionary.org/wiki/Entry
https://en.wiktionary.org/wiki/relative
https://en.wikipedia.org/wiki/Logical_block_addressing
https://en.wiktionary.org/wiki/relative

plad) g38)

[24] gue N £ 3BY) S 34iS5 Jiao 3 J 95kl 955w ROM BIOS [20] 8,81 dony /83585 § raahl g8 Colil] gral ) IBM dobisl o didlesll 850291 &

8088 s pusciug OIS MBR (ibg g Jsf OIS sl PC/XT-5160 Ggulo [38]. dodl haadl sy (husizdall haed § 3 Sull gllen 2o 103 x86 dalail goorr ddlgin b5 s

1 ool s T Loaie Jnoddl elld § IS pllabl 5w ([38] e Bginl) Jans § Jiiiy BIOS Of Lays £ MBI 6,88 dolay ] 9,Subl gllme dorsy 03 SIS (359l Sl e MBR 1,8 BIOS el
[24] - Gadedl el § AV A2l Olaudss Gl MBR &l (a3 OF sy Uil MBR [21

08 Dbl 8,880 els ] oSodl iy 638,511 1 02350 Slaz e (£38Y oo Jia) didLi] 8,05 gruss dridss [44] yuo gualip haid odity B3ls MBR 8,48 alios gl e30l g sl T3

T dz gelise deidl ud geliy Jlazul” xSy chain loading el B ,s5 dlasdl ode el Juseddl) pllss deasd

e ez oS ells g 3BYI Glelhd L galy Glas e U3 s lyaaseial joiul OFyall 3o g o) 1is MS-DOS 5 PC DOS dalsil ¢ 38Y Mol Olas disle 88520 5l il MBR 8,45 ol 3y yasll

sl edill § VBR 8,48 iy Jossy o5 [27] [25] Jantill gul] sloy MBR pludl Jgue pamisy i1 ddisk gali & pludl Jgue Jahses plusil

0ol e sl Ul e g6k A3Lo) 5,48 Jaty Jeod MBR Ol yad pam dilises 3,y Josis g 30V pae dhawls cuais lpds [44] £38YI 8,440 dbay Sl sas Il

el Jols Olile ] 55 Lo L) oo,8)l @lsas dodY oS O] oSes MBR Olyib jams 5T (0,8 3 MBR (] ool Jaiy 85 @ 38Y1 0,35 o dyions § puutank! o Uelis)) 1giSiey MBR ool 0
Bl3e &Y Cauos s 8,531 a8 yhalls GPT ) S35 1,85 Ul ells Lo gaas 0,80 punds Olina 2 anz lgadintas Y YY1 &y hll) adedtss lgleass o2y (S £ 38Y) e 8,40 4y el (Oldko
(8,81 O, Lpls (oo Ol Dl 6l y2] wis dinabl (o ,3))

MBR 5 cwlio s guaatll s BFI uzell Coll) el )l dgzls 5T OpenBoot Jie BIOS Coltl) grali i elles ¥ 550 Sledldl ells pusiias 2l 58231 & sf < X86 Oladlme paszas ¥ 3 858291 &

1 ESP g¥8Y) cud § dinall grol ol Olale hiedSy Jpasd gebatus FAT Oolals pllss Calbgys GPT plud] abaice 04y iUl BEL Coltl gl sl pusiian «Yodl 0da & [26] .6 381 dilas 0 e52 o
(GUID" pLudl Usaz" S 1221)) .GPT 0453 ¥ (Il dogadll (0,81 Olizeo 2o 381530 Jaid MBR (0085 o Aol 0ds § [27

oda GPT ol 31 e g MoYI EFI 8865 elle3 ¥ )1 85423 roSs EFT Coldll grali yl 8] Slos MBR Uzead dbdl OI,asdl pamy s 58U« GPT ol 31 50 8 bloe g38Y1 gt ¥ BIOS pllss

<023l e EEI pllss ma d8815abl 8,8001 JuasSs cuummedl] Jusiial] Jaod & gllk] s GPT LS| yiSia ol sl

UEFI/GPT ¢)3|
ESP + ¢38Y1 e pasiun
(ool FAT Olale plls)
MBR 36Yl glall huS

VBR
MBR Win Boot Mgr

winload.exe]—)[ Windows 7 ]

XP/NT

VBR
| NTLDR

BIOS/MBR g3]
S § 9 3 §

MBR
GRUB-1 | £l

J,—I

g 2 J VBR
{ el Win Boot Mgr

Linux

o
winload.exe *{ Windows 7 }
4

il
I

GNU GRUB 2, BOOTMGR, winload.exe, NTLDR, elilo.efi (LILO sLJ d53), boot.efi (uul.sf ¢lle)  daliab) £368Y) Olasma Olales gual s loed
GRUB-1= GRUB stage 1 € (MBR 0 32 381 Jamo 5,48) [44] Y1 ¢ 33Y) Al 50
GRUB-2 = GRUB stage 2 (LA s § 5 MBR sy 0 jlucd e drss WL 63831 Jaona 5,45) L5W1 ¢ 33Y1 Al 50

e Y Bon § AoVl 8,28015 o)l @85kl § GRUB 2 grali sl o ) Sl gy c S § £38Y) nns 36 5351 Oolaslsl


ftp://alpha.gnu.org/gnu/
http://www.gnu.org/software/grub/manual/
http://www.gnu.org/software/grub/manual/
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/LILO_(boot_loader)
http://sf.net/projects/elilo
https://en.wikipedia.org/wiki/NTLDR
https://en.wikipedia.org/wiki/Windows_Vista_Startup_Process#winload.exe
https://en.wikipedia.org/wiki/BOOTMGR
https://en.wikipedia.org/wiki/GNU_GRUB
https://en.wikipedia.org/wiki/X86#Operating_modes
https://en.wikipedia.org/wiki/GUID_Partition_Table
https://en.wikipedia.org/wiki/EFI_System_partition
https://en.wikipedia.org/wiki/File_Allocation_Table
https://en.wikipedia.org/wiki/Extensible_Firmware_Interface
https://en.wikipedia.org/wiki/Extensible_Firmware_Interface
https://en.wikipedia.org/wiki/Open_Firmware
https://en.wikipedia.org/wiki/X86
https://en.wikipedia.org/wiki/GUID_Partition_Table
https://en.wikipedia.org/wiki/Filesystem
https://en.wikipedia.org/wiki/Filesystem
https://en.wikipedia.org/wiki/Computer_file
https://en.wikipedia.org/wiki/Boot_manager
https://en.wikipedia.org/wiki/Bootstrapping_(computing)
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Active_partition
https://en.wikipedia.org/wiki/Partition_table
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/PC_DOS
https://en.wikipedia.org/wiki/Chain_loading
https://en.wikipedia.org/wiki/Boot_loader
https://en.wikipedia.org/wiki/Machine_code
https://en.wikipedia.org/wiki/Real_mode
https://en.wikipedia.org/wiki/Bootstrapping_(computing)
https://en.wikipedia.org/wiki/Physical_memory
https://en.wikipedia.org/wiki/Intel_8088
https://en.wikipedia.org/wiki/Computer_processor
https://en.wikipedia.org/wiki/PC_XT
https://en.wikipedia.org/wiki/Real_mode
https://en.wikipedia.org/wiki/Real_mode
https://en.wikipedia.org/wiki/X86#Operating_modes
https://en.wikipedia.org/wiki/Computer_processor
https://en.wikipedia.org/wiki/Computer_processor
https://en.wikipedia.org/wiki/X86
https://en.wikipedia.org/wiki/Master_Boot_Record
https://en.wikipedia.org/wiki/BIOS
https://en.wikipedia.org/wiki/BIOS
https://en.wikipedia.org/wiki/Read-only_memory
https://en.wikipedia.org/wiki/Read-only_memory
https://en.wikipedia.org/wiki/Firmware
https://en.wikipedia.org/wiki/Firmware
https://en.wikipedia.org/wiki/IBM_PC-compatible

w ) &dgi

(igme dalil § ol sl o ST 0555 W83 ABBh sl wis T 0,8l iy ymal) bl Sl 4 0,81 &350)

e Al 058 iy s sllas] i 39l Co-32 ded (o B)lie 59 .[36] ool mds e Ll gadsty OF 5oy MBR Uomw cplu¥I Jgurs £MBYI 8,45 [44] [21] J] d8LoYL

& 0T 0058 @i plusiiul ey puSi/ sizr Ol oY 2.6 1Sl Blsi 83lno] Lo Loy eusieial] dalail o sl § pusiian OV S0 35 (3 0T joang pllas § B0 Il dosbs o3 10,8l mbo3
1281381 42,8 waes

G9ding als Jorus sl § Ladod 2dleill 0l pllail] Cood Cswlll Late (o3 6T e pludYl miacd 8505 dousiiuds 1B8h werll dlay wis [36] o ll @363 0355 (da=I dakiiVls) (3 O joung
s I (oW1 2elVl9) 3 0T 39uns pludl @Blse ans) (W Sasmy ¥ IS O o2 5) BOOT.INT Gilike § lyahiseial oSiea Ll 9 .00l 81 8 loxag aludW iy prassill 03 02355 Jol o0 ol

XP/ 2000 39459 dzun & 5 OF 0,8 2835 geilie dol e 99w JWI JIELT [29] .6 3BYI

File Edit View Favorites Help

1% Computer || Name Type Data
>~ HKEY_CLASSES ROOT a5) (Defautt) REG_SZ (value not set)
b-di HIKEY_CURRENT USER 88)\77\Volumel611462f... REG_BINARY  c88b 89 55 00 00 10 35 Oc 00 00 00
“ 3 __HKEJEESSOAOEBE‘:]ACHINE 5%)\77\Volumel§11462f... REG_BINARY  cé 8b 89 55 00 60 66 5f 24 00 00 00
: 58)\77\Volumel611462f... REG_BINARY 5a8a 18 78 00 700 00 00 00 00 00

»- . HARDWARE
bl SAM fg'_t;]\??\Vqume(Gll!tGEf... REG_BIMARY 52 &a f8 78 00 68 51 a0 24 00 00 00

n

i1 SECURITY 24\ "\Volume{611463... REG_BINARY  5¢ 00 3 00 3 00 5c 00 49 00 44 00 45 00 23 00 ...
L.l SOFTWARE 24)\7MVolumel611463... REG BINARY  5¢ 00 3f 00 3f 00 5¢ 00 46 00 44 00 43 00 23 00 ...
a- | SYSTEM 34 \DosDevices\A: REG_BIMARY 5c003f003f005c004560044 0043002300 ...
5.l ControlSet001 %) \DosDevices\C: REG_BINARY 0 0010 350c 0000 00
»- 1 ControlSet002 W f;'_tﬂ\DnsDewces\D: REG_BINARY  5c003f003f005c 00490044 0045002300 ...
CurrentControlSet f;'_tﬂ\DosDewces\E: REG_BIMARY 8100 7e 00 00 00 00 00 00
MountedDevices f;'_tﬂ\DnsDewces\F: REG_BIMARY  5a8a f8 78 00 68 51 50 24 00 00 00
RNG %)\DosDevices\G: REG_BIMARY & &b 89 55 00 60 66 9f 24 00 00 00
Select =
LTI n | »

Computer\HKEY_LOCAL_MACHIME\SYSTEM\MountedDevices

HKEY_LOCAL_MACHINE\SYSTEM\MountedDevices\

o8 o5 Jomad) § REG_BINARY Sbily §5Siw dlize Ci [45] Galill (o,8l e S9ias @ JsY) dowd OS5 A8h E1h BOh D2h i3l JSidl ligy MBR § Okl 0,81 mdas OIS 13]
:JS2dl 1ig \DosDevices\C: Lkl

A8 E1 B9 D2/00 7E 00 00 00 00 00 00
0 §ol I 64 o dus USES (83T ol 8 s Oll oda (MBR glad Oyl Jio cousSone i it gl 98 Ol 03 8,5 Y1 slill § 1amd) [36] .0 80l 2353 o SV a4
& 7sl] 32,256 51 7EO0h & s Cad] dagdl) 425 00 ZEH Aol 0 § il Nig) Coldl dolj] m8se o § paieiud
4453) [47] gl § Yl gladl] oz U1 (LBA 51) 3L5edll gUall 03 958w 63 g1 (512 + 32256) Ll 512 s 0o Coldl dol3] Liawd 13] «aly 512 gladll dod 52,8 Slazdl 1o Ol o 5
(zall oo sl 103 LBA 5 slall g ladll dogd iy oo olasall a5 1 (CHS Oolslize Glollad dagd § pasiacd] gladl] Glus (uSs e
18] o5 stislly 10,495,457,280 5] 00027193F800h Ll &3] wis Tassw (\DosDevices\D: p-liakl dasd Cuosi Mio) oo ,il @ds3 wes 000 F8h 93h 71h 02h ol ga ;51 ol ellay o, i OIS 13
20,498,940 U501 glasl) J5Y1 Coldl Lot (58w o3I (512 + 10,495,457,280) Liad
3995 055w 31 2853 = 15 o odlz] Sy Y ol (o Bl 283 1655 13] T [30].838Y) dilas ade wazels BCD £ YoVl baweds Gl 8 515 § Lanl 0350 w08l 2855 pruol uwd 3oung 39 die
PTS-DOS 7 &akail 3 AAP [30] daubs o oo)lety Jouis § phiscdl Mo olsius (0,3 @853 AAP dsasll § LBA Olsis o S, ejedl Jlastiol e suiss 52l 15] V] [31] .36 e 506 L6

LBA [31] &gie Jlasial o iy (oo, oo JoY1 Coblowe 8 75l =5 dabisYl £ 8] 8,48 CSIS 13) Logas DR-DOS 7.07 5


https://en.wikipedia.org/wiki/Bootstrapping_(computing)
https://en.wiktionary.org/wiki/pseudo
https://en.wikipedia.org/wiki/Advanced_Active_Partition
https://en.wiktionary.org/wiki/entry
https://en.wiktionary.org/wiki/entry
https://en.wikipedia.org/wiki/MBR_disk_signature
https://en.wikipedia.org/wiki/Boot_Configuration_Data
https://en.wikipedia.org/wiki/Windows_Vista
https://en.wikipedia.org/wiki/Windows_Vista
https://en.wikipedia.org/wiki/Windows_Vista
https://en.wikipedia.org/wiki/Zero-based_numbering
https://en.wiktionary.org/wiki/tuples
https://en.wikipedia.org/wiki/Offset_(computer_science)
https://en.wikipedia.org/wiki/Little_endian
https://en.wikipedia.org/wiki/MBR_disk_signature
https://en.wikipedia.org/wiki/MBR_disk_signature
https://en.wikipedia.org/wiki/MBR_disk_signature
https://en.wikipedia.org/wiki/BOOT.INI
https://en.wikipedia.org/wiki/drive_letters
https://en.wikipedia.org/wiki/disk_partitions
https://en.wikipedia.org/wiki/mappings
https://en.wikipedia.org/wiki/Windows_Registry
https://en.wiktionary.org/wiki/index
https://en.wikipedia.org/wiki/MBR_disk_signature
https://en.wikipedia.org/wiki/Windows_NT
https://en.wikipedia.org/wiki/GNU
https://en.wikipedia.org/wiki/Linux
https://en.wikipedia.org/wiki/Linux_kernel
https://en.wikipedia.org/wiki/Windows_NT_3.5
https://en.wikipedia.org/wiki/Windows_NT_Drive_Serial_Number
https://en.wikipedia.org/wiki/disk_medium
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wikipedia.org/wiki/Bootstrapping_(computing)
https://en.wikipedia.org/wiki/Offset_(computer_science)

e 2 Ol lss!
& oo G IST 5T Sl 2 s Al el )1 el ey gl OF iy 1 OBl (oS53 § o SotS paseies TBM dalsil zo d8dlenbl 834291 0f s [32] PC XT daksil § MBR Glas o

[1] 55h AAh s 01 gy (0,801 5 om0 & ey Y8Y1 o3 Ui Jacwsll e MBR ity lguSiss 82e Ll 0dn (LSB [58] Yol (5391 coldl 55w 51 8,511

N U

S
' I !
8,51 8,515
CPU € RAM (55 (o dobis) CPU > RAM (o (5o} dalasl)

Dl ) kil a9 Olgimll I3 ] 78388 OgSiw BIOS b5 § 35 dedss 551 [39] [32] 0000h: 7C00h Hlgisll wie 3,511 § ouzs plo MBR Jsl duasty 15 Bow BIOS [20] § £38Y1 &1
O L 9w pllo pludl Jguae e MBR slgiol ga aSHI Jia 5,51 48Lo] (o58 dos 5y 93 BIOS 3ubas Of o) +1FEh dol3¥l wis 2353l o Yol 3aoxs BIOS dobisl plime . MBR déeuss
Lyis plell o, dew joles Olelbd () 5uds

dodsin Olgis 521 52 0000h:0500h Olgisll) 0000h:0501h & sisll (se £[38] L didinl) Jaadll § 8,350 8,511 holS (58 «[8] 0000h:7CO0R L3l Olgisll dic MBR gYB) £ Und 88 Joo o
[10] - CaliskS 640 JsT &lgs - (9000h:FFFFh ] [9] blis) [33] 0000h:FFFEh J] >y uzel iUl [32] 0000h:7FFFh Olsiell J] 14] (Phoenix BIOS

oS segmentioffset (Jasl Olsisll 51 0040h:0013h @B (ro CobolSUL [41] duwlu¥1 8 SIVI oz 1,8 Sole) Glols danass oSy M1 8,SII g o § sl OF (Seay INT 12h dsblall sl
LSl (o JU8 S [51] Olus b i 51 RPL 8,25 51 BIOS overlays [57] gusad) pliss dehasl s 8,511 § dogie 6551 Dol & W81 duzma sy B (00 [54] soxizms 9583 OF (Say Moo [55] dsblall sl
(S B3le) o £ MBY Olelhad St 6,51 £ I8YI Al po Sliomos 3 gind 2 6,853k 8,11 (e Lgzs el

l4:Say MBR 8,24 .8,SI31 § U5 51 Coly 446 zo oality (S LS 48 Loy oo MBR £308] gl guali 5 055 O sz 1 5551 Slaslos [26] pluWI Jguo Ul e 8s2ome MBR § s 66,51
posians 8,51 § g 3 [11] e sl32l 9T MBR oSUINT 13h Casgny bole Al g 8Y1 dlo ya 3udiS JaSips U1 geolinll Jomd diaesd )l zage 08U .pludYl Uguz pamiy pusciadl zo Lolsdl
[27].C4B (0.8 e g 51 530 0258 OIS <lgw VBR (e Fahats o gl Guds alindl U3 ] Sl MBR Uity O dsy cJoombl ool o €528

Y oo Al § Jas ol dAloS 5 pralisdl Ladss i) sVl 1ig) RAM 800 LS 3ole]s ok pofy £3BY) Jorw ol dlawl sy haoebl gralisdl B3l oS0

plad dedly (Olaudatlly S i) plsS gual s "pasitand] Olizws " Lin) BIOS Colth) ali Wl 333 (6T cpasiiank] Slizmo sy S5iwn e Jadd 55250 VBR § MBR (yy 3oVl s 5 dgzs o0

221 & 2857l e Bimyg 7CO0h Blall Glsiell wis RAM 8,811 § Jagsll oo I 3581 g Uil T, BIOS doadS (28 .dnlill (o) 3915 (0,41 g2l (Jze) A3 ALl ol 391 5 3,3 Y BIOS
05 Y g MBYI 55 OIS 13] 51 Lol 531) 46l g BIOS pllas wis (Adionl) wuoroll 3,401 .(IMP) 8348 doulss o latl) § Cals Js U] o5l Sy quomall 853l e e 13] 63 daschl gladll oo ol 2
I cold) 0,81 (e £ 38YI Uslow OF Jud D5 bl 03 Jsl (e £3BYI Uslow (dhansd

Jusedll 5 Jammay Loledl (G3laddl 58I 5,32 3501 Ll (pe3) (31801 8,881 &40 go 8l § VBR Juess delos 2o Lola3 ;2 RAM 3,513 & VBR Jexwd MBR [21] Juoo5 dlos BIOS )shiia e
chain loading &JT 32,b o deiedall plss uas e Josy B BIOS dlasy gl el sdl cpullondl WS (28 . RAM 8,515 §

8 siln Jao slgw BIOS plat) dauidly 35250 pudd 3,401 i pladl) dyg (i ol il 0ad e paseiad] Saclud aang (Lol pls dia  (Gotun (do (s 103 VBR 3 MBR (el (3 341
de dgas am (JW) £3BY Sols] i (JBY o) Jaoeb! guali sl 85aces Co Sladl pcans guoliodl @3 Jadd doss § BIOS e o ol § JolSU) ool cldzeaadl €3 ] Ji B VBR 5] MBR
4US 3ole] o3 [56] IVT dsblal) Olgzie Jsaz (oo BIOS ISR dsblill o35y Olazie A13] G5k 05 S 55V 1ia 3l Layys BIOS pllay 6,51 850 JLas¥l J] glis Y ol sl 1 (JolSIl oSl
BDA weddl OULs dihis

O asy BIOS ISR ilgzeio sleuzuly oy of BIOS Glessyy oy ¥ geolill 0 b eoisi 6T Uiy 0f o5a BIOS i e 0,80l s Jo¥I gladll e Jieiilly bosehl g 38Y1 ol of STl 1 53
gumall JSaJl ISRs Slgoihly Sledsd) el Jas) 4o33) BIOS dhaly Jlae

Jea giSiay MBR 8,8 oS «Zals 512 g8 ooy 5 Soialil] el £ 38] Uz aedidl il &yl (oo (SO LT) VBR 6,45 JiedSy oo MBR [21] [44] &unlil £ Y81 6,45 odlel 6,55 LS
85821 @z & 7CO0h Olgiall wie 8,855 RAM 3,515 5o CalishS 1 J8YI e dlin @dlgll § g laill gz 8 52l Ollus b psis ¥ sl o2y oty gUad e Jsb Yl g38Y1 CMlammall 48Lo] Cilellad

hewd) § Ls s VBR 5 dzwb J] 352 1ie .0000h:7C00h 8 SIUI Olgis dis VBR Juasss clJ3S 2850 MBR Jieg .JSlice &l (95 (o deiseiasl 38 ColighS 1 e glhd 1 AT 3 IBM XT
S L proal dead Gl S9= * B 2 3 Cobsl ¢!

MBR 4 Jiass o3 Ul @8kl il 5o 1da O Loy .[12] iy bl ity VBR § MBR OMovws ga ol BIOS pllss iyl §,S5 LeS's BIOS g33] (339 U8 3o & ble VBR oy o el 990
51.(395 § MBR 5,44 35 MS-DOS/PC DOS/O8/2 deksi §) 0000h:0600h &S LI 35U cdusiiy MBR 030y 8,511 § LT 0l5e ] @Bsbl U3 n Jgomall 95 MBR e J5Y1 pladl aoi
(DR-DOS daks ghame &) 0060h:0000h )5S

0sd3 0000h:0600h Olsis J] MBR Jgoxiy OF cazms ¢ WY) mbaiawy i Apple Darwin pllss [38] gilleall iudodl Jans § [39] (S5l 8,511 Olgis i Oloass LeglS gaaidl] ollsisll Olde of 025)
WS 558y OF Gy ¥ iz O § MBR 6,48 @503 8ols] wisg [34] 0000h:ST Jadd dhaulgy Uasdly 4] 5udy 4SS MBR 0,855 sl ol A an J] DS:SI_zbge (he doiss 8,480 oY 0060h:0000h
LasY8) Call lgleaos is [41] 5 SIAW 6 jlims Jasass (o 55 6 ,u3S VBR gM8] Glellad oY .6 SIUT§ 6,51 cslis &

o pldl Usuz 525 oo ST 3ol dilas (0 325 1b puseiady Jaid uoly ard gy graed b)lime 428152l MBRS OMaww . Jandil] ol J] 85U pusiiany pludVl Jouo dlsas § Dol Jio


https://en.wikipedia.org/wiki/Sanity_testing
https://en.wikipedia.org/wiki/Active_partition
https://en.wikipedia.org/wiki/Active_partition
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wiktionary.org/wiki/Status
https://en.wikipedia.org/wiki/standard_memory_layout
https://en.wiktionary.org/wiki/entry
https://en.wiktionary.org/wiki/pointer
https://en.wikipedia.org/wiki/Apple_Darwin
https://en.wikipedia.org/wiki/Real_mode
https://en.wikipedia.org/wiki/Memory_address
https://en.wikipedia.org/wiki/segmented_addresses
https://en.wikipedia.org/wiki/OS/2
https://en.wikipedia.org/wiki/OS/2
https://en.wikipedia.org/wiki/PC_DOS
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/procedure
https://en.wikipedia.org/wiki/unpartitioned_media
https://en.wikipedia.org/wiki/unpartitioned_media
https://en.wikipedia.org/wiki/Memory_address
https://en.wikipedia.org/wiki/Active_partition
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Bootstrapping_(computing)
https://en.wikipedia.org/wiki/Interrupt_handler
https://en.wikipedia.org/wiki/Interrupt_handler
http://www.nondot.org/sabre/os/files/Booting/BIOS_SEG.txt
https://en.wikipedia.org/wiki/BIOS_data_area
https://en.wikipedia.org/wiki/Interrupt_vector_table
https://en.wikipedia.org/wiki/Interrupt_handler
https://en.wikipedia.org/wiki/Interrupt_handler
https://en.wikipedia.org/wiki/Interrupt_vector
https://en.wikipedia.org/wiki/operational_organization
https://en.wikipedia.org/wiki/OS_software-level_abstraction
https://en.wikipedia.org/wiki/Chain_loading
https://en.wikipedia.org/wiki/Object_code
https://en.wikipedia.org/wiki/Object_code
https://en.wikipedia.org/wiki/fixed_disk
https://en.wikipedia.org/wiki/removable_disk
https://en.wiktionary.org/wiki/not_configurable
https://en.wiktionary.org/wiki/not_configurable
https://en.wikipedia.org/wiki/JMP_(x86_instruction)
https://en.wikipedia.org/wiki/Unconditional_branch
https://en.wikipedia.org/wiki/application_software
https://en.wikipedia.org/wiki/user_software
https://en.wikipedia.org/wiki/Firmware
https://en.wikipedia.org/wiki/RAM_image
https://en.wiktionary.org/wiki/boot_record
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/BIOS_interrupt_call
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wikipedia.org/wiki/Remote_Program_Loader
https://en.wikipedia.org/wiki/Pre-booting
https://en.wiktionary.org/wiki/hooked
https://en.wikipedia.org/wiki/Offset_(computer_science)
https://en.wikipedia.org/wiki/Offset_(computer_science)
https://en.wikipedia.org/wiki/X86_memory_segmentation
https://en.wikipedia.org/wiki/X86_memory_segmentation
https://en.wikipedia.org/wiki/Flat_memory_model
https://en.wikipedia.org/wiki/Kilobyte
https://en.wikipedia.org/wiki/Conventional_memory
https://en.wikipedia.org/wiki/BIOS_interrupt_call
https://en.wikipedia.org/wiki/Real_mode
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wikipedia.org/wiki/Offset_(computer_science)
https://en.wikipedia.org/wiki/instruction_pointer
https://en.wikipedia.org/wiki/Code_segment
https://en.wikipedia.org/wiki/Code_segment
https://en.wikipedia.org/wiki/Memory_address
https://en.wikipedia.org/wiki/Memory_address
https://en.wikipedia.org/wiki/Physical_memory
https://en.wikipedia.org/wiki/BIOS
https://en.wikipedia.org/wiki/Big-endian
https://en.wikipedia.org/wiki/Random_access_memory
https://en.wikipedia.org/wiki/Processor_register
https://en.wikipedia.org/wiki/Little_endian
https://en.wikipedia.org/wiki/Random_access_memory
https://en.wikipedia.org/wiki/Processor_register
https://en.wikipedia.org/wiki/Disk_editor
https://en.wikipedia.org/wiki/MBR_boot_signature
https://en.wikipedia.org/wiki/MBR_boot_signature
https://en.wikipedia.org/wiki/Computer_data_storage
https://en.wikipedia.org/wiki/Least_significant_bit
https://en.wikipedia.org/wiki/Computer_processor
https://en.wikipedia.org/wiki/Little_endian
http://en.wikipedia.org/wiki/IBM_PC-compatible
https://en.wikipedia.org/wiki/PC_XT
https://en.wikipedia.org/wiki/Master_Boot_Record

pLadY b o bt gud Jol pasiady das 1is 5053 Y &jlse il MBRs O pasy Jans dodle dosy o (00 3T dlia OIS 13] o ALy 5,59

oosed) pllas ¢ 38] daolges PP BIOS Jusbidlly uedtl dolge oS0 Lgdolay bowis las dluy o, B £38Y1 gual g dlbly yiss (6,51 el (baed) 80h oy (JasdS ,s2) 00h dad elituly dyais
haid T Ay o ym9 Jacdad eleS 7 o s @ Jalszy MBR Ty o) daliVlg (95B j3a39) MS-DOS 7.10 dakail pgud ding [35][33].1994 pls die 6,V 834 Y1 (o g WYL eliS pros BBS
oS Lyl donllo 80h pasies ¥ LA 6,5 Y1 g BYI 5ol 3T G i3 1iads sy Lo Jolab) o] VBR ¢38] g8 oS wis pusiiasd 3l3d (o 8 BuzoS dlsull go Jalsmy sazuly . 01h...7Fh oudll ga
BLoYl oda abgy o) w95 Cdaws Sols

0SS o4 ) JsY w8l s 65531 ol BY1 e hads 80h (e dalisee O9Siiw dagdll OY cdbludl Ol jluo¥l ge 3led) § IS o Y Bole pludYl Juo § il ludll ol 3Y1 I ymms 635 (2355
Qa5 91 88L3] ol &3] o BIOS & A5l (ol 3Y1 (st 03 5 sy Mt cpgosl] & Jas3 ¥ I3 Lo d8L5YI 03 55531 (01,391 38V lgiSay L3l dabsV) o oo (Ul il @ MBYW AL

2LV Jouo dloue (o Yoy BIOS Jo¥l § Lo 85y il DL dod 5500 Jansi5 olsS 7 Co s dipasdl MBR OMerw § diysbo Juadl [33] BBS (sl plias g38] divolsal Lid g iy ol 391

MBR € BIOS &2y
JI 328 35k o 4] bl Lles 5y pen (BIOS dobasl § IPL [44] ole) SVl £ YY1 haoes p gy Lowis &) gllell GMioas naS o 0000h:7CO0h g8ge wis 8,11 § Jases MBR v
:[38] pleall ol baatll § 0000h:7CO0R Olgisll
(415) 0000h:7C00h = CS:IP  *
8yad Jas ¥ U ot azg silimn w1 Y] (Ghidind] haadl 8,513 & @Bkl puds Sasy Olgisall 1da OF o5 .07C0h:0000h Glgiell Tasdly pusiins PlasS 85421 § BIOS delil jasy
ST O J) JaS (S (S5 o sl dime Jummad 08 285 1l MBR
(64] (2381 5l 03)) gV (o 3 8umg= DL °
FEh ... 81h = W 40,81 « 80h = JsYI g, a1 00150 AL ol BY1 / dill o) 391 §
7Eh ] ... 01h = I (o ,8)l  00h = JsYI o4 : superfloppies [61] yo,all Gl / L ,bl ol 3Y1 G

00,8l s pusis VT gy ROM (ol 31/ sy o 00l 391 U1 o 83320 FF 5 7Fh 0.3

doguitll Wyse 286 BIOS dolail jasy cuuomall JSJy M psiy ¥ &3 (39,20 Toshiba T1000 BIOS Luiss plia oS DL o3 5,31 BIOS dakil glane Jio lylie TBM BIOS dokisi
Laoluel o3 3l USB sticks ols .(BIOS § &3lsudll yol 391 aB,1 e Yoy w0 pllas Coo duhaill (o) 391 a8 St by Loa) Ll 501,391 0 2 g5l 5l ;ST DL 08 pusiis
superfloppies [61] (ol 315 lashis] o3 o) LS Lole3 DL = 01h Caos Uasdly s 5 6,51 BIOS debasl sy (58I 0,57 ] .. 81h, 80h = DL sl 03 e Lo DI5W dbB ol 31
Y <l AL ol 31 lu oS U 503 o2 00h 5 80h el Jadd huudisg DWW dLI ol 3Y1 /) 0,5l Lawas 80h g5l o1 ST a1 jaass daslsibly &;lsll BIOS dalsil
&0 a3y DL dad Jalod dowe o MBR OMaww (3o wasl] 80h o MBR L35 baulss gibay (3l 8o ol) DL dod i) 50 AL ol 391/ &l ol 3Y1 aid @S o) Loy
1351133] 5,291 83029 (oo £ IBYL L] mos 1994 die BBS (gl pllas £38) diolges PP BIOS usially pudl] daolss .Jlo & s (80h 0S5 bole) [24] 8,aa1 (§ disirl dogdll

131 &ojlime ) Sloliwdl Chlisee go 3315l L] (o N [33] .[24] Wlsls diadl) Loolie¥] ol (o Yoy VBR 5 MBR Ol ih b e DL dagd plisiialy 903 8,531 diolsl)

MBR 3 i dilsie L] Ul (oMe] dlaYl
@ 00h 5 01h 3 superfloppies [61] sf & e (ol 3 dazlell 0da e y4tax) BIOS pllss e (0,80 Hs0 (a3 O Sy EL Torito diolge 253 gM8Y1 Lo (3l dzeeall ol 391
Sazy Al o, 550 Olale 5 ksl PARTIES eludl sy Lo J) Sal) dinge dmdg § TCG 5 PARTIES Slossy doledl BIOS SBLa] L e Ll lgalusial oSay DL (heveatl]
Ju&5 I MBR 8,45 superfloppies [61] (0,3 Glays3 of d5,4) (ol 391 85l dasae il o255 .ol yo 8l s HPA dihaia (o Y1 3b5:a)) gladll § BEER Jorw 55 lgndsa
el plas @8] Al o § Y e bl Jasgll 550 phisciuls e DL § djlims sl oudll 0d

0=5ce:DH

IBM BIOS dabssl (asmy dos s DH duoul] (a0 0555 OF ) 042 Y 1815 las INT 13h JMe (30 BIOS § pseall 5l

33 5,291 BIOS dalsil 0Y dgele sz ¥ gl 0da S (DS, ES, SS = 0000h; SP = 0400h) dime 8 s LT 5255 48 TBM ROM BIOS dLo¥l dalsi¥l § 6,591 ol sy .

Olelhd § 0ds Loud] 03 e slaze ¥l Ll 83k 03 ¢y Tl st o @l pow (65 Jiomsd (Cdgug Solos ol (2 (gl o OIS 5 0 MBR 8,48 cusedl 13y dilisen 08 pusiins

..chain-boot &3] Oldes § SSlie aruey 13 &8I
[35][33] : DL L)l J] d8L5YL PP OULy J cige 5855 Bow BBS (woudl allss ¢ M8 diolen o PP BIOS (Lidally udll duds oo Gl daksl)

(o3e ,ka31) £38YI (0,3 bu>g = DL .

"$PnP" Cali jasds dos J] eis = ES:DI ¢
00 Oloslabl 0dn (S gdl.g Y8V (3 el 8,511 § p4ill PnP / BBS BIOS overlay [57] 5 BIOS ge Jeliall (535031 &l § VBR ) MBR § g38Y1 Jueh e Gloslsll 0da
ol 885 5803 Il Jedal! dalisl oS Jameb) Joiedill pllss U3 oy Lo Lgolasiial VBR ] JolSUL L 2503 o3 ESIDT Ml &y sl VBR 9 MBR O ol Ui (0 Lyl
N e s Y Jusedill dobisl plama 13 iy Lagd PP BIOS dlsrae 315t dblic] §,b Lal ellas 8ols PP il


https://en.wiktionary.org/wiki/entry
https://en.wiktionary.org/wiki/fallback
https://en.wikipedia.org/wiki/Processor_register
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Master_Boot_Record
https://en.wikipedia.org/wiki/installation_check_structure
https://en.wikipedia.org/wiki/DI_register
https://en.wikipedia.org/wiki/DI_register
https://en.wikipedia.org/wiki/ES_register
https://en.wikipedia.org/wiki/ES_register
https://en.wikipedia.org/wiki/boot_drive_unit
https://en.wikipedia.org/wiki/DL_register
https://en.wikipedia.org/wiki/Processor_register
https://en.wiktionary.org/wiki/pointer
https://en.wikipedia.org/wiki/BIOS_Boot_Specification
https://en.wikipedia.org/wiki/Plug-and-Play
https://en.wikipedia.org/wiki/Plug-and-Play
https://en.wikipedia.org/wiki/Digital_Research
https://en.wikipedia.org/wiki/Digital_Research
https://en.wikipedia.org/wiki/Microsoft
https://en.wikipedia.org/wiki/IBM
https://en.wikipedia.org/wiki/Processor_register
https://en.wikipedia.org/wiki/Processor_register
https://en.wikipedia.org/wiki/INT_13h
https://en.wikipedia.org/wiki/DH_register
https://en.wikipedia.org/wiki/Host_protected_area
https://en.wikipedia.org/wiki/Boot_Engineering_Extension_Record
https://en.wikipedia.org/wiki/Trusted_mode
https://en.wikipedia.org/wiki/Trusted_Computing_Group
https://en.wikipedia.org/wiki/Protected_Area_Run_Time_Interface_Extension_Services
https://en.wiktionary.org/wiki/extensions
https://en.wikipedia.org/wiki/Processor_register
https://en.wikipedia.org/wiki/interface
https://en.wikipedia.org/wiki/mounted
https://en.wikipedia.org/wiki/El_Torito_(CD-ROM_standard)
https://en.wikipedia.org/wiki/CD-ROM
https://en.wiktionary.org/wiki/non-standard
https://en.wiktionary.org/wiki/assignments
https://en.wikipedia.org/wiki/hardwired
https://en.wiktionary.org/wiki/defaults
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Master_Boot_Record
https://en.wikipedia.org/wiki/BIOS_Boot_Specification
https://en.wikipedia.org/wiki/Plug_and_Play_BIOS_Specification
https://en.wikipedia.org/wiki/Plug_and_Play_BIOS_Specification
https://en.wikipedia.org/wiki/hard-wired
https://en.wikipedia.org/wiki/coded
https://en.wikipedia.org/wiki/physical_drive_units
https://en.wiktionary.org/wiki/configured
https://en.wikipedia.org/wiki/assignment
https://en.wikipedia.org/wiki/removable_drives
https://en.wiktionary.org/wiki/configured
https://en.wikipedia.org/wiki/DOS
https://en.wikipedia.org/wiki/Superfloppy
https://en.wikipedia.org/wiki/Floppy
https://en.wikipedia.org/wiki/Removable_drive
https://en.wikipedia.org/wiki/Fixed_disk
https://en.wikipedia.org/wiki/boot_drive_unit
https://en.wikipedia.org/wiki/DL_register
https://en.wiktionary.org/wiki/non-standard
https://en.wikipedia.org/wiki/Memory_address
https://en.wikipedia.org/wiki/Compaq_Computer_Corporation
https://en.wikipedia.org/wiki/IP_register
https://en.wikipedia.org/wiki/IP_register
https://en.wikipedia.org/wiki/CS_register
https://en.wikipedia.org/wiki/CS_register
https://en.wikipedia.org/wiki/Real_mode
https://en.wikipedia.org/wiki/execution
https://en.wikipedia.org/wiki/Initial_Program_Loader
https://en.wikipedia.org/wiki/Boot_loader
https://en.wikipedia.org/wiki/CPU
https://en.wikipedia.org/wiki/Processor_register
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wiktionary.org/wiki/entry
https://en.wikipedia.org/wiki/DL_register
https://en.wikipedia.org/wiki/BIOS_Boot_Specification
https://en.wikipedia.org/wiki/backward_compatibility
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wikipedia.org/wiki/extension
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/drive_unit
https://en.wikipedia.org/wiki/active_flag
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/BIOS_Boot_Specification
https://en.wikipedia.org/wiki/Plug_and_Play_BIOS_Specification
https://en.wikipedia.org/wiki/error_message
https://en.wikipedia.org/wiki/Active_partition
https://en.wikipedia.org/wiki/non-standard
https://en.wikipedia.org/wiki/Boot_flag

MBR ¢ VBR &1y
Aoelis] ol 41 Mot o Blasdl o [38] Audod) baadll § Olsiell U5 ) 5484 0000h:7C00h wis loxty Jamedl VBR ] dudisl] dulos S [21] §5lmal) MBR Uzew
[13] (&55) 0000h:7C00h = CS:IP *
(o3e ,ha31) £38YI (0,3 bu>g = DL .
sl s LoV gty dolidl pludVl Jguo dlosa & £3BY Alo Bl puasiud S dlsall § doliwdl DL o 5503 Y MBR Odoew MS-DOS 2.0-7.0 / PC DOS 2.0-6.3 dalsi §

Lol 31/ &bl ol Y (o553 & U9V po i s2T Slaz £308] BIOS Ul 13] V] (68 525 318 MBR pludl slaz alane § 8552 5oll 80h dad puii 955w g3 Loyg £ Y81 slae BueroS
A G o3 5o Y LSy Y dels VI ells 13Uy Lol e . 0153 dblal)
et oS 80h dulidl Lol dadll pasiug lpdsy S5a2 Y Al g £3BY) LyiSay ¥ dabis¥) ells (oS) Dl ol 391§ pludVI e il ole 2 sy Linl grows EDISK Oilgol sy
MBR Ol5id (o sl zo Josew 1 (@Blol & by (J3YI e 5,591 858291 g0 £38YL o U1 (81h, 82h Wl sl 3L3udll oo ,8)) Bus o) ALlELI Lol puasitun ,5Y) pasdls
80h &)l daydll hadd Joud) [24] dore o MS-DOS/PC DOS daksil § MBR Mo I3 i 80h dogl) Juy Jaciad oS g WY Al &> § 7 Co s 4G I
021891 s ol ddli) of I3 e Mia BIOS § dsbsdll ool 3Y) Cloliul 5 Loie S L opunnas Ll pLudYl Jguor & il 35l 0,81 03 0355
B9l 5o 5SSk praas VBR ] (BIOS (LYl § Lo j35y ) DL dod 4o 5a39 pliseial Jadd 5l a5 alsS 7 Co s golell MBR § el
pLud¥) Ugaz o et o)l Susg 3l I3 Lo LyiSU dadlo yut 7Fh J] 0Th (e eudll iy JacdcS eleS 7 Co @e doleml lgloass 03 MBR OYleww MS-DOS 7.1 - 8.0 daks §
BIOS pllsi L 35y 3l DL dad plusiial Joy
BIOS daksil jas; lgeusciud ) 00h.01h &ylss &)l bl Jod3) BIOS DL dad 53 puseiad 85leg bkl olsS 7 Co go Jalss DR-DOS 7.07 § (d=wg0) usoll MBR &Yoras
> MBR Jslo o5 J] BLoYL REAL/32 pliasg LOADER dliws g dboy 38 3,b gsu) NEWLDR g3V Jaswe Jawwist) Aol AS Lal 355 iS) (k] Jasuogll Jf oy L]
02h.7Fh (e Dojlisa il Wyse 0,8 Olisg daz 39 (+00Ch aie NEWLDR :,k31 [30] AAP 5 LOADER ge dislall) pludVl Jgao (e 855 Wl 0,80l 08 ga Jasll Ll gibitag
(+014h 4ol wie NEWLDR :b31) lg] dudisd] 53,03 L3 dlasbl VBRs & (+1EDh g Uil uuo ais of EBPB dliS § +19h sl aie &55bl) oo ,8)l dagd byl bands 80h.FDh ]
NEWLDR s AAPs [30] 5] VBRs EBRs oo "tunnel” 4,035 elI3 +U3T 5,511 § 3550 Jawis 9 chain-loader JasxeS NEWLDR glusul 6,51 ¢ 38Y1 OMasd pra LT i

MS-DOS 2.0 - 8.0/ dokasi ¥l Lgd Loy U3 Jzis ¥ MBR Ol (o agasl] S (03l ) PP oSy yusd &5 JalS g ES:DI 9 DH Olygiome Jadoy O iz MBR s .
41,855 Y dnl) 351skls salell Lol PnP BIOS diolge j9uo U8 OIS (w9 pllss ga Olylaoll el O Lials 13] (0 yiay pud 130) XP/2000 (3 O j9a9 9 PC DOS 2.0 - 6.3
0 dagdll Jo DH bass MBR OMoxw pasy (DL iz i ,57 i (61 adod Slillaze
Ol Sue § VBR ] 43L5] Olaglse 503 MBR 8,45

il VBR oy bag b5 (615 585 1) MBR pludl Jguor § Colb-16 s ) 423 = DS: ST .
pLadVl Jouz § £ I8V els oz gud iz o) 15] £I8YI & e e dazzy PC-MOS 5.1 pllss
Je Sl OlSe § IBMBIO.LDR Jie ;51 £ 38] dase 51) Jacdall gl g M3 gUnd @8 g0 i § LOADER dliwy ga lds puseies REAL/32 9 Multiuser DOS dobs g 38] olelhb

[30] (puzbl Jassidl pull) AAP 8310 ga 1ds pusies S/DOS 1.0 5 PTS-DOS 6.6 dobssi . LOADER.SYS ¢8I Cile e i3 o 13] (ol
psiius CHS/LBA VBR [31] d253541 g5 i plasul wis 535 o)l INT 13h 35 G olul waos § 1o plusiiel iy DR-DOS 7.07 dakil AAPs 5 LOADER lgess ] 88LY0
DL Jzratl) iled douseiak) dagll iy gl dlise § g3 (0,3 / Dl ole Ji> Cosuony
135 [34]. 0000h ) diusd &l pogs (o S5 DS Liowud] puseind ¥ i) BLOYL Sy Loyl 34l lis e eiss (bootlh bootlu bootlfat32) Darwin g,ls plias g M8] OMasme
o b o pals O 18] USLie o
848 lgousas ¥ lymiaz Ll 08 Ll daololl oo (udi 855 (XP/2000 (3 Ol 33459 5 7.10 8o (i PC DOS 2.0 5 8.0 8] i MS-DOS 2.0 5 0S/2 daksil § MBR 8,44
O ds ez el (bt 08 6,51 Ololuial s @lud Jouo § lgwds Coli-16 diue e i aazes Gloluall pasm Of e § DSST 8540 ia 1353 a5 o) 7/kud S99 § MBR
(5 91) 4 plud¥l Jsue

il VBR oy Jas bls (4505 55 g U1) MBR pludi Jouer § Coli-16 Asas ] 5255 L) = DS:BP ‘

O% MBR Olyas phime decas ¥ oS0 . XP/2000/Vista/7 (3 O 39499 MS-DOS 2.0-8.0, PC DOS 2.0-7.10 dobiil § MBRs 8,44 0,3535 (oMl ;1) DSSI § 550l Ballae i

R[5 -V

AW Vot plasrtaly LOADER dliws ge butss dazls 855 oSws (zwse) dies MBR (3y,b e DR-DOS 7.07 pllss &

(OEDCh) NEWLDR dluie¥l I 3525 J sader (§smew z863 = AX .

(oMl ,51) (36Y1 3lgz 035) £ Y8YI (8 bug = DL .

(oMel 31) MBR pludl Jouz § dousud] Cul-16 Usus ] 0d5 = DS:SI .
(7C00h (555 35le) NEWLDR g3 3,50 of £ 3691 glhd &luy = ESBX  °

8)smens = CX


https://en.wikipedia.org/wiki/CX_register
https://en.wikipedia.org/wiki/BX_register
https://en.wikipedia.org/wiki/BX_register
https://en.wikipedia.org/wiki/ES_register
https://en.wikipedia.org/wiki/ES_register
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wiktionary.org/wiki/entry
https://en.wikipedia.org/wiki/SI_register
https://en.wikipedia.org/wiki/SI_register
https://en.wikipedia.org/wiki/DS_register
https://en.wikipedia.org/wiki/DS_register
https://en.wikipedia.org/wiki/boot_drive_unit
https://en.wikipedia.org/wiki/DL_register
https://en.wikipedia.org/wiki/Software_extension
https://en.wikipedia.org/wiki/Magic_number_(programming)
https://en.wikipedia.org/wiki/AX_register
https://en.wikipedia.org/wiki/Processor_register
https://en.wikipedia.org/wiki/LOADER.COM
https://en.wiktionary.org/wiki/extended
https://en.wikipedia.org/wiki/Interface_(computing)
https://en.wiktionary.org/wiki/extended
https://en.wikipedia.org/wiki/DR-DOS
https://en.wikipedia.org/wiki/DR-DOS
https://en.wiktionary.org/wiki/third-party
https://en.wikipedia.org/wiki/Windows_7
https://en.wikipedia.org/wiki/Windows_7
https://en.wikipedia.org/wiki/Windows_Vista
https://en.wikipedia.org/wiki/Windows_2000
https://en.wikipedia.org/wiki/Windows_XP
https://en.wikipedia.org/wiki/Windows_XP
https://en.wikipedia.org/wiki/Windows_NT
https://en.wikipedia.org/wiki/PC_DOS
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/SI_register
https://en.wikipedia.org/wiki/SI_register
https://en.wikipedia.org/wiki/DS_register
https://en.wikipedia.org/wiki/DS_register
https://en.wikipedia.org/wiki/Active_partition
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wiktionary.org/wiki/entry
http://en.wikipedia.org/wiki/BP_register
http://en.wikipedia.org/wiki/BP_register
https://en.wikipedia.org/wiki/DS_register
https://en.wikipedia.org/wiki/DS_register
https://en.wiktionary.org/wiki/Entry
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wiktionary.org/wiki/entry
https://en.wikipedia.org/wiki/Software_extension
https://en.wikipedia.org/wiki/SI_register
https://en.wikipedia.org/wiki/SI_register
https://en.wikipedia.org/wiki/DS_register
https://en.wikipedia.org/wiki/DS_register
https://en.wikipedia.org/wiki/DS_register
https://en.wikipedia.org/wiki/DS_register
https://en.wikipedia.org/wiki/Interface_(computing)
https://en.wikipedia.org/wiki/Windows_XP
https://en.wikipedia.org/wiki/Windows_2000
https://en.wikipedia.org/wiki/Windows_NT
https://en.wikipedia.org/wiki/PC_DOS
https://en.wikipedia.org/wiki/PC_DOS
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/OS/2
https://en.wiktionary.org/wiki/assumption
https://en.wikipedia.org/wiki/Processor_register
https://en.wiktionary.org/wiki/pointer
https://en.wikipedia.org/wiki/Apple_Darwin
https://en.wiktionary.org/wiki/update
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/INT_13h
https://en.wikipedia.org/wiki/access_method
https://en.wikipedia.org/wiki/DR-DOS
https://en.wikipedia.org/wiki/DR-DOS
https://en.wikipedia.org/wiki/Advanced_Active_Partition
http://en.wikipedia.org/wiki/Advanced_Active_Partition
https://en.wikipedia.org/wiki/S/DOS
https://en.wikipedia.org/wiki/S/DOS
https://en.wikipedia.org/wiki/S/DOS
https://en.wikipedia.org/wiki/S/DOS
https://en.wikipedia.org/wiki/PTS-DOS
https://en.wikipedia.org/wiki/PTS-DOS
https://en.wikipedia.org/wiki/PTS-DOS
https://en.wikipedia.org/wiki/PTS-DOS
https://en.wikipedia.org/wiki/LOADER.SYS
https://en.wikipedia.org/wiki/IBMBIO.COM
https://en.wikipedia.org/wiki/Active_partition
https://en.wikipedia.org/wiki/REAL/32
https://en.wikipedia.org/wiki/Multiuser_DOS
https://en.wikipedia.org/wiki/Partition_table
https://en.wikipedia.org/wiki/Boot_flag
https://en.wikipedia.org/wiki/PC-MOS
https://en.wikipedia.org/wiki/PC-MOS
https://en.wikipedia.org/wiki/Active_partition
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wiktionary.org/wiki/entry
https://en.wikipedia.org/wiki/SI_register
https://en.wikipedia.org/wiki/SI_register
https://en.wikipedia.org/wiki/DS_register
https://en.wikipedia.org/wiki/DS_register
https://en.wiktionary.org/wiki/implementations
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Processor_register
https://en.wikipedia.org/wiki/DOS
https://en.wikipedia.org/wiki/Windows_XP
https://en.wikipedia.org/wiki/Windows_2000
https://en.wikipedia.org/wiki/Windows_NT
https://en.wikipedia.org/wiki/PC_DOS
https://en.wikipedia.org/wiki/PC_DOS
https://en.wikipedia.org/wiki/PC_DOS
https://en.wikipedia.org/wiki/PC_DOS
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/Plug-and-Play
https://en.wikipedia.org/wiki/DI_register
https://en.wikipedia.org/wiki/DI_register
https://en.wikipedia.org/wiki/ES_register
https://en.wikipedia.org/wiki/ES_register
https://en.wikipedia.org/wiki/DH_register
https://en.wikipedia.org/wiki/Advanced_Active_Partition
https://en.wikipedia.org/wiki/Advanced_Active_Partition
https://en.wikipedia.org/wiki/Advanced_Active_Partition
https://en.wikipedia.org/wiki/Advanced_Active_Partition
https://en.wikipedia.org/wiki/Extended_Boot_Record
https://en.wikipedia.org/wiki/Extended_Boot_Record
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wiktionary.org/wiki/tunnel
https://en.wikipedia.org/wiki/Chain_loader
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#BSIBM_OFS_1FDh
https://en.wikipedia.org/wiki/Extended_BIOS_Parameter_Block
http://en.wikipedia.org/wiki/Dell_Wyse
https://en.wikipedia.org/wiki/Advanced_Active_Partition
https://en.wikipedia.org/wiki/LOADER.COM
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wikipedia.org/wiki/REAL/32
https://en.wikipedia.org/wiki/LOADER.COM
https://en.wikipedia.org/wiki/configuration
https://en.wiktionary.org/wiki/extended
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/MS-DOS
https://en.wiktionary.org/wiki/flexibility
https://en.wikipedia.org/wiki/BIOS
https://en.wikipedia.org/wiki/assignment
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wikipedia.org/wiki/hard-wired
https://en.wikipedia.org/wiki/PC_DOS
https://en.wikipedia.org/wiki/PC_DOS
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/Boot_flag
https://en.wiktionary.org/wiki/active_marker
https://en.wikipedia.org/wiki/Partition_(computing)
https://en.wikipedia.org/wiki/Boot_flag
https://en.wikipedia.org/wiki/FDISK
https://en.wikipedia.org/wiki/Removable_drive
https://en.wikipedia.org/wiki/Removable_drive
https://en.wikipedia.org/wiki/Fixed_disk
https://en.wiktionary.org/wiki/boot_drive_unit
https://en.wiktionary.org/wiki/boot_drive_unit
https://en.wikipedia.org/wiki/Disk_partitioning#Primary_partition
https://en.wikipedia.org/wiki/Disk_partitioning#Primary_partition
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wiktionary.org/wiki/entry
https://en.wiktionary.org/wiki/boot_status_entry
https://en.wikipedia.org/wiki/PC_DOS
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/boot_drive_unit
https://en.wikipedia.org/wiki/DL_register
https://en.wikipedia.org/wiki/IP_register
https://en.wikipedia.org/wiki/IP_register
https://en.wikipedia.org/wiki/CS_register
https://en.wikipedia.org/wiki/CS_register
https://en.wikipedia.org/wiki/Processor_register
https://en.wikipedia.org/wiki/Real_mode
https://en.wikipedia.org/wiki/Memory_address

295 2352 ke DR-DOS (93-)T 65 1 (wd dalail § puseial asio gY8] Josme : (NEWLDR : oy Ll (3 ,5) LOADER.COM
&sxl) Digital Research by ¢ Jlis Caldera | IS IMS (ol ol 6T Novell Jidss e OIS & 8as pe Multiuser DOS
LOADER.COM a3 (30 ¢ j> LOADER.SYS (als ...l & 5...(dsed )]

Windows ME e gl jsutsg el Jueis ey dibos @ Lylts| puseiuy SUL Juseis ol s Joswe : LOADER.EXE

Gasl guds DR DOS 5.0 5 PCDOS o 52 Calll g Aol bus § dzmavs slis OMiiios pladl digd) 8,44 Cals gl : IBMBIO.COM

341 ,lue] i DR DOS 331 § DRBIOS.SYS 5l MS-DOS § 10.8YS dibsy uii dly .(DR-DOS 7.06 elittuly)

oMel gl s Jslie Lyl g2,

EDD-4 pusll (ol 391 & ol dol JI daolsll go Hybrid MBR gz gy ¢ 38] dees 8,48 o 385 ATA dazlg jploe 8 Ugsack) T13 dio o)l ddl Linlll (GPT (0,3 s Jalaiee Jlasiol ais
:136] dJW llell Ol plasialy dgzlsll 3] T sluisb o5y ol 58Y i
("!\GPT"gl) 54504721h = EAX .
MBR e JI £ Y8YI o § §litl) gl dla 36 L DSIST gMemmetll @ Lo y3 503 o3 48 Hybrid MBR (ygess o gl &y 0f Jf b
(odel ,1531) (£38Y1 5o 655) £38Y) 0,8 8u>9=DL  *

ol die puadll £ 539 +0h ol wie £ MY ele slitul Ol sz Gusd @) MBR pludl Jous § Cab-16 dudl #8) dlsue (e da)3kl chybrid MBR (Jyg25) eulud d ] yudo = DS: SI °

Aol OlsluiaYl ol Jd (e pldYl Jsiz ol Luds dysllan Colb-16 gl Al ae Jai SIS 15] (oMol HLail) DS:ST ol slazedl ga L3z 38152 M .43L5] Cble dssie ( +4h
GPT Sy sl azg)l £3BY) homma ([46] Colil;5 2 solo 3ol I Oleladl) ddlma (e 8508 o Vg sluzadl i @eu3 Y (VBRS agidlews lgd L) dagudll Jesetid] dabasl o Loy

[14] . d5Y1 Colsl 5 2 dahaie God £35Y1 gud IS 13] MBR pLudl Jsier @ Cb-16 ol 5691 dls b 8lSlons (Ao 5305 () 5Siam

(el k1) "$PnP* ovali (s Lo J] yeis = ES:DL .
Hybrid MBR g¥8] 8,45 eulus 4y

S5 3e) b dol3) Cals Jsb ‘MBRQ.\:H::JI ekl &y o Llodtes) Chog
Boot Indicator 0 1 (g3 Lds @»3 ‘gi) 80h J] s
Starting CHS 1 3 Jéodl 13s VBR g308] 6,44 Jaloas Ol uow .FFFFFFh J] s
OS Type 4 1 S (93 (MBR (5,3 Jaghai3 § ot pad elliy i s ) c6) g 38W L&) ol pl5 ¢ 63 J] e
Ending CHS 5 3 Jasdl s VBR ¢38] 8,44 Jalos O oo FFEFFFh J) Gas
Starting LBA 8 4 dnl ded FFFFFFFFh J] (s
Size In LBA 12 4 FFFFFFFFh J| (s
Size Of Partition Entry 16 4 GPT pludl g3 § puadl) Al S o2 J] G5

Sz i

GPT Partition Entry 20 )] Ao pxer -GPT & (05) £38YI g dsate J] s

VBR ] Sloslall JafS Jai upie Jsho 8L5] 65 LBA § Cu-32 Dsis 394> gl mhs 08 GPT e O Layg MBR § £36Y1 oud dlss (10 s (als i) 01 MBR saulid] 361 3,45

JUEFI diolse go T13 e €09127r3 3oxkos "GUID pludl Jgaz" S 55T 221,


https://en.wikipedia.org/wiki/T13_subcommittee
https://en.wikipedia.org/wiki/Assembly_language#Opcode_mnemonics_and_extended_mnemonics
https://en.wikipedia.org/wiki/Hybrid_MBR
https://en.wiktionary.org/wiki/handover
https://en.wikipedia.org/wiki/installation_check_structure
http://en.wikipedia.org/wiki/DI_register
http://en.wikipedia.org/wiki/DI_register
http://en.wikipedia.org/wiki/ES_register
http://en.wikipedia.org/wiki/ES_register
https://en.wikipedia.org/wiki/System_partition_and_boot_partition
https://en.wiktionary.org/wiki/dummy
https://en.wiktionary.org/wiki/entry
https://en.wiktionary.org/wiki/barrier
https://en.wikipedia.org/wiki/Software_extension
http://en.wikipedia.org/wiki/Partition_type
https://en.wikipedia.org/wiki/Boot_flag
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wiktionary.org/wiki/dummy
https://en.wiktionary.org/wiki/entry
https://en.wikipedia.org/wiki/SI_register
https://en.wikipedia.org/wiki/SI_register
https://en.wikipedia.org/wiki/DS_register
https://en.wikipedia.org/wiki/DS_register
https://en.wikipedia.org/wiki/DL_register
https://en.wikipedia.org/wiki/Master_Boot_Record
https://en.wikipedia.org/wiki/Processor_register
https://en.wikipedia.org/wiki/Hybrid_MBR
https://en.wiktionary.org/wiki/handover
https://en.wikipedia.org/wiki/EAX_register
https://en.wikipedia.org/wiki/Processor_register
https://en.wikipedia.org/wiki/Software_extension
https://en.wikipedia.org/wiki/Enhanced_Disk_Drive
https://en.wikipedia.org/wiki/Enhanced_Disk_Drive
https://en.wikipedia.org/wiki/Enhanced_Disk_Drive_Specification
https://en.wikipedia.org/wiki/Hybrid_MBR
https://en.wikipedia.org/wiki/AT_attachment
https://en.wikipedia.org/wiki/Interface_(computing)
https://en.wikipedia.org/wiki/T13_subcommittee
https://en.wikipedia.org/wiki/GUID_partition_table
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/IO.SYS
https://en.wikipedia.org/wiki/DR_DOS
https://en.wikipedia.org/wiki/PC_DOS
https://en.wikipedia.org/wiki/DOS
https://en.wikipedia.org/wiki/Windows_ME
https://en.wikipedia.org/wiki/LOADER.EXE
https://en.wikipedia.org/wiki/LOADER.SYS
https://en.wikipedia.org/wiki/Digital_Research
https://en.wikipedia.org/wiki/Caldera_UK
https://en.wikipedia.org/wiki/Intelligent_Micro_Software
https://en.wikipedia.org/wiki/Novell
https://en.wikipedia.org/wiki/Multiuser_DOS
https://en.wikipedia.org/wiki/DR-DOS
https://en.wikipedia.org/wiki/DOS
https://en.wikipedia.org/wiki/LOADER.COM

g ) g Y o 2,25

Olgal s 0,81 123 gual s sl plussiuly 8 s5le MBR dadles d5(Sa] 0253 «o,dll go Joled dols Olgol Jf gliod B (Lad/Slile alls 950 §1) @le 0,3 e Jadd azlgia MBR oY I,k
J[21] [37] MBR 6,45 &S 83leY / MBR ,olo¥l b jlis pusxiue 5.0 8)luo] die FDISK gral 3 095 Cdgu Solo & ool e oWl glhaill e MBR ] lius 8305 Oloalsss 8,48 LS giSa
DUS 331y 31l Lty pusited 7/diuesd 399 G fixmbr LoVl dhulsy MBR 3,45 LS 53leY 315 Yl & b Cuousitul XP/ 2000 5suys & .Diskpart 31 oY gl FDISK die 5 S

[15] MBRWizard i (S & boot-repair e sl sludV) Jouo 4,00 & LénT Basludl giSay CIWI B bl Glgol o=y BOOTREC /FIXMBR ,oYl dhaulgs MBR 8,44

MBR (pas § ms-sys gl alaseial oSz cpuSid § Linl MBR gl b Loy (39355 jlam e gBga T I LS5 851,801 § (POSIX lisn @a ddlgatl) dd 81sT paseias Sole ¢ uSad/ S50 &

GRUB 2 gz 3 5 dudl deadl Wl lilo -mbr i grub-install ;4. Jall dawlss MBR 8,48 LS 8ole] § pusius LILO 5f GRUB 2 £ M8 (bomwo s S § 6,51 gual s 9 pllaty polsdl

plistuls odd ol daulsy MBR ] DS diSay ((uSad Olosys sams 3) GRUB Legacy A1 guali ) Live USB/ ol (10 8l &8 ,b o ol Ll allsi 4,k (v grub-install o3l plasetul Cllars

SystemRescueCD (0,8 e L8 szell sfdisk 2o [32] (2abl el &) [33] dutbaill plud¥ls oY1 2LVl Usaz (oo dublito s slis] e 83506 gual 2 Bus dlis U d8L5] .embed 5 setup alsi
sdlse]

[38] (S @) sfdisk peali s
sfdisk -d /dev/hda > hda.out : yo &)l s MBR aludl Jsue (e diblis dss Jas .

sfdisk /dev/hda < hda.out : yo,a)l ¢33 glhad 4] dsewdd] ells Solsiul .
pdess Dy LT pasciusl) (o y=3 Y gl ) 8 M8YI/Be1 80 LB L S 0,301 O oS Jim] Pl 4l 55U dogl bl gl slas] § dude 51 I 0053 o0 pludYl oo eus .
2 2 e 2 Y el 39 6 b S e O : pled ) Jode rud

sfdisk -d /dev/sda | sfdisk /dev/sdb : 0,8 | 0,8 e (:L‘.éill Jouz geud .

(05 §) .dd gl
dd if=/dev/sda of=/path/mbr-backup bs=512 count=1: p,all ds MBR (3o diblis| dowd Jos .
dd if=/path/mbr-backup of=/dev/sda bs=512 count=1 : 0 ,all ¢38] ¢ lhd | dsxudl solxtul .
dd if=/dev/zero of=/dev/sda bs=512 count=1 : 0,3l Je MBR Jal§ Bis .
dd if=/dev/zero of=/dev/sda bs=446 count=1 :(JolSIb ,5T Juseis el Cwass Sole] Al § vy 93) tl“é‘yl Jodo g [44]C0ly 446 £NBYI 6,84 hads Bl .
file mbr-backup :gud JI & Y8YI o ddeus OMalseh dsy w 8¢l 3 .
hexdump -Cv mbr-backup :gud ) ¢ MY Jomw dxud § Cob 512 JolS (2,2 .

(dudl) bl ol g2 mbr-backup g /home/username/Desktop/mbr-backup :Jie ;Lull 5o path

s (poe Lk ) gislatal U5 dmy Jumetans L yB55 00,8 Cbly pudd Ggw 3315t yé pludl Usio me 5a¥l duis D> §

651 Slogles ms L3Vl Usazs g 35Y1 das Silosles i iy JalSIly (guc I 381 Jorar Bl ¢ 35Y) oo omais o]

IV gLl § g 8YI haswo 8,id5 MBR Cavals 33le] 8 dles o2y o 13] £33 e 506 35Sy o) 5lazdl £ 389 & 3lazd Laleuiony

(0Sad @) ms-sys el
A(ms-sys -h &5Ls z2ly @bl cuwal uss) 7/lud/ME/98 359 dekil & &MY OMevw J] HUSII Lil aiSay uoli o
ms-sys --partition /dev/sdal :(go 8 digas (w95 dibse Olelad) el Ologlua LUS Bsle] .
ms-sys --mbr /dev/sda :(plxs JS Olyls gy [36] g0 ) 28 pebl 095) (3 OF Souns dalsil § (o,dll e) gI8YI e &iLS .

ms-sys (1-6) :(Jzwl ¢ 9 Ol m21)) wiz g38] glad LS .


https://en.wikipedia.org/wiki/MBRwizard
https://sourceforge.net/p/boot-repair/home/Home/
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wiktionary.org/wiki/third-party
https://en.wikipedia.org/wiki/Recovery_Environment
http://en.wikipedia.org/wiki/Windows_7
https://en.wikipedia.org/wiki/Windows_Vista
https://en.wikipedia.org/wiki/Recovery_Console
https://en.wiktionary.org/wiki/Console
https://en.wikipedia.org/wiki/Windows_XP
https://en.wikipedia.org/wiki/Windows_2000
https://en.wikipedia.org/wiki/Diskpart
https://en.wikipedia.org/wiki/Command-line
https://en.wikipedia.org/wiki/FDISK
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/Disk_editor
https://en.wikipedia.org/wiki/Disk_formatting
https://en.wikipedia.org/wiki/File_system
https://en.wiktionary.org/wiki/Raw
https://en.wikipedia.org/wiki/MBR_disk_signature
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wikipedia.org/wiki/Bootstrapping_(computing)
https://en.wikipedia.org/wiki/Dd_(Unix)
https://en.wikipedia.org/wiki/Disk_mirroring
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wikipedia.org/wiki/MBR_partition_table
http://linux.die.net/man/8/sfdisk
https://en.wikipedia.org/wiki/SystemRescueCD
https://en.wikipedia.org/wiki/Disk_partitioning#Extended_partition
https://en.wikipedia.org/wiki/Disk_partitioning#Extended_partition
https://en.wikipedia.org/wiki/Logical_drive
https://en.wikipedia.org/wiki/Disk_partitioning#Primary_partition
https://en.wikipedia.org/wiki/Backup
https://en.wiktionary.org/wiki/Terminal
https://en.wikipedia.org/wiki/Linux_distribution
https://www.gnu.org/software/grub/grub-legacy.html
https://en.wikipedia.org/wiki/Live_USB
https://en.wikipedia.org/wiki/Live_CD
https://en.wikipedia.org/wiki/Operating_system
https://en.wiktionary.org/wiki/Terminal
https://en.wikipedia.org/wiki/LILO_(boot_loader)
https://en.wikipedia.org/wiki/GRUB
https://en.wikipedia.org/wiki/Boot_loader
http://en.wikipedia.org/wiki/Linux
https://en.wikipedia.org/wiki/Microsoft_Windows
http://en.wikipedia.org/wiki/Linux
https://en.wikipedia.org/wiki/POSIX
https://en.wikipedia.org/wiki/Dd_(Unix)
https://en.wikipedia.org/wiki/Linux
https://en.wikipedia.org/wiki/Unix

£38Y) glad Olwg,d
O3] 99 MBR ] Olug el gl ginds Slapgdl oo sl e wb [52] Dlas elles oV Ooloslll glame §Y 8300 Cumpol psll g I8YI g lad Sl 18 [50] «ligsantll Dol § 50530 SIS s o

Rootkit:W32/Whistler. A[53] ¢S5, o MBR (s ,51 8,0 Blugialy dlasdl els JUaY Grb Cuzsl Sadne Lt Glizma  &yals B,V Olgiadl § 08U pusiial)

oo diortun ¢ I8Y) dulas e byLs 6,480 MBR [44] Jlitl ol « 330 sf iz 53 83le] iSiay luvs )l i MBR > 3 VBR o] MBR CMoww Jof (10 Lavas iS5 COlS Sl ] o dodsll
MBR ¢Mo} 5l BLaST 1] gabaten o) 51 1 o Lowil) ol Juooss sy 8 BIOS [20] U3 e JT ISt Laded oy MBR g38] 8,88 (Y5 .ol o))

(Bl o Colth o8 dis 5T Ol (e Jums 3505 ROM 8,513 & 635258 o) Jusial] dalisl 838291 elasa § )

Usosll ol 391 5l) dilall B4 ol AU Gosb o Goulodl s say wis ol pladl Y1 oo laleedS e lalao L1 geolsd! G2k o8 Calill o8l § MBR Jg¥l gladll J) Jass ¢ 38Y1 Olug . Ll
VBR 5i MBR gl J] sLall galipdl Jis aiSiay YW B 1 Jawsll U3 OIS 0l iz (@) USB pladl k)l (3L J8liay

pladl oo L8 MBR 3 ¢y ] g 38] 8,85 S of Jacitall JoWI gl o wis LT gt o2y il VBR Olug,d s Ll 3ot Bl Slaglell uis

(65 ol BN ] LS s 3 Ollg el @i el pllss W golll usedall ST VBR 51 MBR oYl gl 5 oJg dusedad] Ty b1 dooss o g pel] Dgae 13)

ambl aadll & A1 o B C¥iden B2k 5o ) Al (ol 3Y) ] dan Y aladl 0V Uil pllss e L3I LeSier ¥ 0 81 dis § Buzlgrll Slug ] 0da e

ale J] 2000 554035 2525 o ksl Bue 3BY Clolue] 3525 Ao 3 GSI (2000 35utss o) plhal Juds Ty ams lgalos oy 1I BIOS INT 13h 0,8l el ©lissy 02,55 Bole Slus il odn

.l 455 2000 590539 05N NS Eus 13](prgd.ump o) H Y pladll Jiieid wis Oswlod] dilo] glUaill ug il oSay Dl i § ad.wp
dasmity Sl pllss pody Of sy pgulodl e sl ol o O U8 Jadas Bow LY el aude @il Goulodl o yhs IS Juseaad) Ty sl Joss (8501 g3,48) ladans I Oluvs el
0o JI Sl § daaseias 0553 o Olug el lgls aazss I BIOS &JT 0Y &40 5ol,391 1 5T 6,51 0ol Y1 ] Ly gras Slavg yudll iz o B c ol baodl § Il 0 81 Ot

LloY) dsnuil) Jako g gued 1 §38Y) Uz § el B85 - J9Y) 535l

[51] 85101 § A5 lahacdis umy (o] (599,889 [l 0 99,8 o) Golwg ] &lls o, 81 o 55T G150 § LuloYl diseatd] JolS Jadosg g3, MBR g38] 6,45 Justud Lo W g 38YI glhad lus b
oA Dl § LoV dsidl Jadog MBR JolS Jlusial @ YoY1 g lad dilo] § Lo Gobll 35T pusitansl) pabe dukdidl sy by (S5 g8V Slazdl gebatn (S dulo¥l dscut ) il dilas 535
Al 03 gy o132 Y Susia WSS gyl Mia Aibik] 0de B8 $,51 8,0 LS 0 Y S el oo (2255 Ol pll sy (ol

sy 8,8Lal1 Glelhdll e dubtug Ngiw g s S0l .ad] @Soall Jing 8,511 & 7 gladll 1,4 ol g ladll 9lSe doms O wsy (USad) Slail) 7 g ladll § oYl MBR (350 sl st g, 55T Jlia
dhasy 38 LT 1ies S aemy O 58y Gswlol) @olell plusiadl MBR ety sy (0s95l) dalodl) Jusb) g Uail] o pul] oz o) 18] ) Osaidie pud 1o oS0 (00,80 UV 5Lkl Je) MBR
31,8l o s g8l sz Las 051 o8 o Coldl g8l 3blin sy stu Blisly pladl Juieds Tay miey of Jueiad) Bale] dadsy

PT pludi Jsuz PT oludl Jsaz

a 0.0.7 bgazmtl MBR

PT eldl Jsuz

1ol DBR 101 DBR <-- (BPB + £3] 8,48) (493 £ 38] Joww
Stoned W5 9,8 dilo] wsg JiB Calll oA (3503 bhass
LoVl dsucd) Jado H3w O (g ) £38YI U § g sedl) 8,80 - S 923l
oV £M8YI gl Jas Lola3 Slog Slug el 03 3T O § Juo¥l MBR Jaiaos ¥ Laal (S) PT pludVl Uiz uali Yo MBR g38] 8,44 Juiad Olug bl pasy
Coaed MBR (30 dlo¥) donaid] 0Y daolsll 3,000 laze palsadl oS ¥ Oluvs bl 0d IS g0 51 & 1991 ple I 0305/ 0l § Sl dusgil 5095085 SVC 6.0 qus ll ug el :elld s Ul

Wdgdl lia e Loy 3 MBR 8,i (e diaiabl dyslimbl lgtinnds pintad Sl publl A8 gual 3 Bole s ghons

@ ) £ YBYI o § LY Uguo CMS oy sty gyl - EII g3 3l

@S g YBY) e ey Jall 03y 90l 8,25 g 36] g8 ] lagur 39 pludl Ugaz § haciall ] Alsan a5 gaied Olug bl 03 «Olug il dlgudl BlasYl g MBR § PT plud¥l Jgue
sl 98 el e Jlke . oYl g3BYI £ U3 oamy u5 el 039 65 w5 el] £ 3B] gL ooy g

ol Unos B odlinkl Oolug yudll 03 o LS .[42] [41] (alodl guull 135 dity Lo el e Loy Cupomy pludYl Jguzr OMbaay s Ginger family Glug 8 Moo cdeoliull Glug il pasy

0990 (o0 (2 e o Cdgwg,Sole e Calisa jugd (aUa; Al Slug il o Q& 3.3% Gugd.0e.p 100 028 (0 gV ] pustiad) glisuws g M8YI wie dolie ¥ dil> § J5u 4.07.0 Gusd.ge.p


https://en.wikipedia.org/wiki/endless_loop
https://en.wikipedia.org/wiki/circular_partition
https://en.wiktionary.org/wiki/tricky
https://en.wikipedia.org/wiki/StarShip_virus
https://en.wikipedia.org/wiki/Azusa_virus
https://en.wikipedia.org/wiki/SVC_virus
https://en.wikipedia.org/wiki/SVC_virus
https://en.wikipedia.org/wiki/Stoned_virus
https://en.wikipedia.org/wiki/Tequila_virus
https://en.wiktionary.org/wiki/relocating_boot_virus
https://en.wikipedia.org/wiki/Random_access_memory
https://en.wikipedia.org/wiki/Jerusalem_virus
https://en.wikipedia.org/wiki/Jerusalem_virus
https://en.wikipedia.org/wiki/Brain_virus
https://en.wiktionary.org/wiki/overwriting_boot_virus
https://en.wikipedia.org/wiki/Device_driver
https://en.wikipedia.org/wiki/payload
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/INT_13h
https://en.wikipedia.org/wiki/INT_13h
https://en.wikipedia.org/wiki/Protected_mode
https://en.wikipedia.org/wiki/Device_driver
https://en.wikipedia.org/wiki/payload
https://en.wikipedia.org/wiki/Active_partition
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/USB
https://en.wiktionary.org/wiki/Infected_program
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/BIOS
https://en.wikipedia.org/wiki/Bootstrapping_(computing)
https://en.wiktionary.org/wiki/overwriting_boot_virus
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Master_Boot_Record
https://en.wikipedia.org/wiki/Whistler_(Rootkit)
https://en.wikipedia.org/wiki/Rootkit
https://en.wikipedia.org/wiki/Malware

(ol w9 i

] glad w38 g ol

Ol 398 uzel 5 el g5Vl el

1986.01 W 098/ ply = BLESYI )b

OleSL ¢ y9aY PERRINY

dmanzd 4 4LV =l

FAT ©lake ol (0095 pl 2 T ol 093 (o0 () o090 rdait)

Coli 7.000 J] 3,000 o rggasd] sluzael

22§ O (ugsedl] (8 5585 Usl 1986 ple W 053057 0ls & 54k ekl gols 0ussed Usls) cmos data e g3, Jsl s (Conly w958 50Y AbiaS U 153531 (LS W /gekl) ol 0358
o] Dilol 1988 LI (5 753/ 50855 §39 1988 @y G OB (woedll C8Y Hsab Usl 08U O & g cpllell § Olmale Bus g Basal] SLYMl § sl deale 8342 dilo] o5 1987 IVl o 3/ 1555
dnwlsy jeny &L 0ol 3Y1 e g5l 1im) CulislsS 360 dsw dogy 5.25 pulie i bl (ol Y g W8] glad hhdd Cpas SIS (il 3 99508 o SOV el . (i 00 daler § 5laz 300 L5 w5l g
(53] SS9, Usl &l sy N it w353 Il Ll OIS 0l [51] (8551301 ) labl Gswlodl § lazlyol wis (5531 0ol 391 glsil s ¥ pus ]l FAT iy wis mdsill Caly

dsblab] dote Jsiss 8,SM) g [59] shas Bow go9 il RAM § duds dilasds [51] (CubiskS 7 iy 8ole) 8,511 § dabate el ] dundi o5 ydl] s Slazdll @ lakl 54 oo, glys] wie
dilas patud Bgw lousy 13h oYl dsblill azse J) 8)LaW [0esd § pusias ,u&ll] 6D dxblall dss IS jaays 8,SIA1 el § sl 8,48 J) 8)LaW 13h deblall deie yiays .[56] [55] 12h
93, § MSDOS.SYS 5 TO.SYS GUalll 5 (393 o (o plls § IBMDOS.COM 5 IBMBIO.COM (lalll Juaosty 83lisll g 38Y

(8L 3) Buzes Ololhd 6 go LoVl &MYl gl 8,2La) Slelhill § O35y 09l Aoasudl B, ool Y1 Jf $ousll Jity &SI 03525 ST oS0 « Lol o Bl (avmy Y (531 dscactll) (o5 52))

Szl Slail) FAT el § 4l Olelhdlly bl 5509 (g5l 8,44 (e Jass

éQAiM

CalishS 360 dsw dog 5.25 o 0,3

VBR Glabl (0,8l §33] Joww .1
e ) 8,001 4] 8385 2
00956801 8,20 0 &y + oYl (81 £35] U 3

199l ) = VI
(009 ) 8,88 (3o BgaShl & 5201) g MBY) g lad i .
(9l Ololhd &y o3 LoVl £38YI gl oty glad Jsl).lellsd 6 5 duloze adlic 3 Sy ool U 37h psiiall wis bl wo,dll e daIL Olelhd .
Lol s 93 0581 po 2 ] 3] dlas slh] za M8 (05 § Wyl .
BSIU e ook 7 pllad) 8yl .
((04a6h wodl wis 5T w558 8,08 §) 7@ ashar J] ewdl ,u55 u9 el o 6,51 dead o) "(€)-BRAIN" o1 "@BRAIN" :J| 0 8l duosd § s .
I 54k @3BY g3 Tykng & jom Of s 8,511 § dibaie el § CaliskS 7 sy w3 )] (1AM dogurobl) w3l lasd Litsw (1 Olellatl mo Glall £38Y1 ¢S dos 0l 2 00958 331 005 &
cong )l 8,80
Int 13 dxblall [54] cabso 83l @MY ¢ b el i) dablas [55] &l ool el b saoedl oVl ¢35 glad J] Clall glaill J) Sadl Jslos U gual ] duz 53 bols] mabaia Y isite o9 5]
095 @it (oY g YBYI glhd J] oSoxill 525035 8513 usy (BIOS (s wis ks s Y (S) Int 13 duloYl dsblal) dzie J] Int 6Dh dsblill dze gumyg w9 yedll 8,4d sloatal Jol 5o

434S g 5 35)90 S dapadl) o, 8l Olgals [51] 8,511 § bacdd g el O 13] sl g Unl ¢ g DEBUG o guoli 3 Ceotiniad 13] il iy 13 £ 35Y) dos plos]


https://en.wikipedia.org/wiki/Norton
https://en.wikipedia.org/wiki/DEBUG
https://en.wiktionary.org/wiki/hooking
https://en.wikipedia.org/wiki/stealth_virus
https://en.wikipedia.org/wiki/bad_sector
https://en.wiktionary.org/wiki/marking
https://en.wiktionary.org/wiki/disk_label
https://en.wikipedia.org/wiki/cluster_(Computer)
https://en.wikipedia.org/wiki/cluster_(Computer)
https://en.wikipedia.org/wiki/bad_sector
https://en.wikipedia.org/wiki/bad_sector
https://en.wiktionary.org/wiki/mark
https://en.wikipedia.org/wiki/cluster_(Computer)
https://en.wikipedia.org/wiki/Hard_disk
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/PC-DOS
https://en.wiktionary.org/wiki/Reset
https://en.wikipedia.org/wiki/Rootkit
https://en.wikipedia.org/wiki/stealth_virus
https://en.wikipedia.org/wiki/University_of_Houston
https://en.wikipedia.org/wiki/University_of_Delaware
https://en.wikipedia.org/wiki/PC-DOS
https://en.wikipedia.org/wiki/PC-DOS
https://en.wikipedia.org/wiki/Brain_virus

i

w0 9d 09O

w9 =

156] ¢Sl e g9 el Jpam usys U dsblal] dzgl
asT) 3412 USs § 035:b) 04h sl wie 1234h 23531 o8 G b1 0ol BV oy 0T Jd g @ccess count '3l shuss' dukes W8 B ol A &,41 ool Y1 21,3 wis Int 13 Glibes (8153 (o ]
Uy S boiord) g3 glad J) gladlly lubly ol Jl ey gussedll READ 8l o didssll S 18] . fo¥l g Y8Y1 glhad Jadony Ol usy uo 80l ] el gy @) vz o 13] (6 s Sl 2 al]
DS (e zammll oo 81 Do) mebiten ¥ gugedl) 08 amd T e Ghie Olall g YBYI ¢ Ls
de 0l Olsshiall ol Guds 2Ls Sstis az9 13] 6SU sl oAl ey ¥ 852 wBlis Do g o 130 AL Lo g mdatun dulste 18lis 3 (o Cmy (o 8l dilo] Aglons wis o9 il Bole
(1owsiis 3 SUL 8slus sy Nin) LWL gl guer o ) S Olshisl) mo LLal) dshisl b sy o)l

AR Sleladl] Ay J] oo el 8,88 Ay gty o5 AR Oleladl] § glad Jsf ) oY 351 b fraiss (oo 8)l e FAT dahaie § 1345 adlic 3 ol o9 e8] 53 LS

.@ Brain J] olall o4 oo 80 duaud 5555 0,8l Llo] § e9 el g 18] il Olabl o8l ¢ Aa) wdlisll 2830 Sases [51] &SI & S5z sbl el g 38 b
(0bo] ) i) g Uil dylgs § 55h AAD @83 ellay ¥ &Y £ MEW pllo yib il ¢ 38] g lhad i BIOSS dekasl jasy (S

(CHS 0-0-1) (Sb3al) 0 @lall gladll - ool ws s labl O,k o 4l ¢ 36] glas

00 01 02 03 04 05 06 07 08 09 OA OB 0OC 0D OE OF 0123456789ABCDEF
0000 fa e9 4a 01 34 12 00 05 08 00 01 00 00 00 00 20 J.4
0010 20 20 20 20 20 20 57 65 6¢c 63 6f 6d 65 20 74 6f Welcome tol
0020 20 74 68 65 20 44 75 6e 67 65 6f 6e 20 20 20 20 | the Dungeon
0030 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
0040 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
0050 20 28 63 29 20 31 39 38 36 20 42 61 73 69 74 20 (C) 1986 Basit |
0060 26 20 41 6d 6a 61 64 20 28 70 76 74 29 20 4c 74 (& Amjad (pvt) Lt|
0070 64 2e 20 20 20 20 20 20 20 20 20 20 20 20 20 20 |d4.
0080 20 42 52 41 49 4e 20 43 4f 4d 50 55 54 45 52 20 BRAIN COMPUTER [
0090 53 45 52 56 49 43 45 53 2e 2e 37 33 30 20 4e 49 |[SERVICES..730 NI|
00a0 5a 41 4d 20 42 4c 4f 43 4b 20 41 4c 4c 41 4d 41 (ZAM BLOCK ALLAMA|
00b0 20 49 51 42 41 4c 20 54 4f 57 4e 20 20 20 20 20 IQBAL TOWN
00cO 20 20 20 20 20 20 20 20 20 20 20 4c 41 48 4f 52 LAHOR|
00d0 45 2d 50 41 4b 49 53 54 41 4e 2e 2e 50 48 4f 4e |E-PAKISTAN..PHON]|
00e0 45 20 3a 34 33 30 37 39 31 2c 34 34 33 32 34 38 |E :430791,443248
00£0 2c 32 38 30 35 33 30 2e 20 20 20 20 20 20 20 20 |,280530.
0100 20 20 42 65 77 61 72 65 20 6f 66 20 74 68 69 73 Beware of this]|
0110 20 56 49 52 55 53 2e 2e 2e 2e 2e 43 6f 6e 74 61 VIRUS..... Contal
0120 63 74 20 75 73 20 66 6f 72 20 76 61 63 63 69 6e |[ct us for vaccin]|
0130 61 74 69 6f 6e 2e 2e 2e 2e 2e 2e 2e 2e 2e 2e 2e |ation...........
0140 2e 2e 2e 2e 20 24 23 40 25 24 40 21 21 20 8c c8 [.... $#@%S@!
0150 8e d8 8e d0 bc 00 f0 fb a0 06 7c a2 09 7c 8b Oe o .
0160 07 7c 89 0Oe 0Oa 7c e8 57 00 b9 05 00 bb 00 7e e8 o LW
0170 2a 00 e8 4b 00 81 c3 00 02 e2 f4 al 13 04 2d 07 co®occoocaoooo =5
0180 00 a3 13 04 bl 06 d3 e0 8e c0 be 00 7c bf 00 00 |............ ..

0190 b9 04 10 fc £f3 a4 06 b8 00 02 50 cb 51 53 b9 04 P.QS
01a0 00 51 8a 36 09 7c b2 00 8b Oe Oa 7c b8 01 02 cd oo
01b0 13 73 09 b4 00 cd 13 59 e2 e7 cd 18 59 5b 59 c3 Y[Y

01c0 a0 0a 7c fe c0 a2 0a 7c 3c 0a 75 la c6 06 Oa 7c |.. o 1€aWe 000
01d0 01 a0 09 7c fe cO0 a2 09 7c 3c 02 75 09 c6 06 09
01e0 7c 00 fe 06 Ob 7c c3 00 00 00 00 32 e3 23 4d 59
01£f0 f4 al 82 bc ¢3 12 00 7e 12 cd 21 a2 3c 5f Oc 05 |

00 01 02 03 04 05 06 07 08 09 OA OB OC 0D OE OF 0123456789ABCDEF

Lol gl pasiid 1 83429 Lo Gug el S ST Ol 50Y (oo (pill 3958 ammaly hawls 8551 ¢ ddodl o bl Olgis g aiile 0355 ol o3 31 835U Slug yudll ams Jol el 2
AoVl 8,481 § S Ylgies sl 3} Lagiwml,_\)lxbungﬁwg,:s Lagzali o o
Olug pall Bolabl zaly @ Gl po9,8 &S
Avast!: Brain Doctor Web: Brain.dropper Grisoft: Brain Panda: Brain.1986 Sophos: Brain drop
Avira: Brain #2 F-Prot: BOOT SECTOR DROPPER | Kaspersky Lab: Virus.Boot.Brain.a or Brain.a RAV: Brain.A Symantec: Brain

ClamAV: Brain.2 | F-Secure: Brain McAfee: BtDr.Brain Bitdefender: Trojan.Dropper.Boot.Brain.A  Trend Micro: (C)BRAIN


https://en.wikipedia.org/wiki/Antivirus
https://en.wiktionary.org/wiki/Alias
https://en.wikipedia.org/wiki/source_code
https://en.wikipedia.org/wiki/Murphy_virus
https://en.wikipedia.org/wiki/Amjad_Farooq_Alvi
https://en.wiktionary.org/wiki/hexdump
https://en.wikipedia.org/wiki/bad
https://en.wikipedia.org/wiki/cluster_(Computer)
https://en.wikipedia.org/wiki/bad_sector
https://en.wikipedia.org/wiki/bad_sector
https://en.wikipedia.org/wiki/bad_sector
https://en.wiktionary.org/wiki/Marking
https://en.wikipedia.org/wiki/bad_sector
https://en.wiktionary.org/wiki/Mark
https://en.wikipedia.org/wiki/cluster_(Computer)
https://en.wiktionary.org/wiki/write-protected
https://en.wiktionary.org/wiki/casual_inspection
https://en.wikipedia.org/wiki/Disk_sector
https://en.wikipedia.org/wiki/Track_(disk_drive)
https://en.wikipedia.org/wiki/Disk_read-and-write_head
https://en.wiktionary.org/wiki/hexdump

Brain a1y gu98 (fud) Oloygis
I g U daMls oo Il Olelhall § 285 CSIS g5l 8,08 limey ;ST pzom 0591992 JLT /sale 5§ hadiy S povae O Lol Lo it Ldel oS0 &y (ug el 1de o Calies JSET Jlin
Olelhdll o § La o350 oVl g M8 plas oS5 FAT Cliks alis §

ol L)) Caas ieol) (0 ,8)) de,:éjitbiaw udj):éq‘,l ol w9 md .

(o8 deads yuss ¥ S Culd) o,8)) Cwas) © Brain duswdd) 9y 2 'E|EL}AW:S: ol y w9 .

Al gdimll Bjlombl e 93 gzl Sy Y 8,800 g )] Ay lotinl 63 0T oo (ol p ot frais (ol w9 d

-1992.05.05 g0, s g M8Y1 (3 13) FAT plias 00,55 grasius (pl p 0 divad 1 grasiiions (ol w9 8 .
(ol S50 seb) Dl slizaly e ool 4035 dvaidl 04 1o (1l 9 d .

Welcome to the Dungeon

© 1986 Brain & Amjads (pvt) Ltd.

VIRUS_SHOE RECORD v9.0

Dedicated to the dynamic memories

of millions of virus who are no longer with us today -
Thanks GOODNESS!!

BEWARE OF THE er..VIRUS :This program is catching
program follows after these messeges.....

$# @%$@!!

AoVl Ll o 8T (555 03 Wl U yolall pasy Gl s, .
(a5l i Caia § Osalisee ol 53dls) V9.0 iy V9.1 03,01 oo 03 (ro 6,51 dieass ol o8l gy ¥ 10 o (1l 09,08 .
asly sl () Dl )l Canlasd] iyl 03 @ o (plp (99 G0 A 1huzg o (il w9 b .

0202h we "(c) 1986 Jork & Amjads (pvt) Ltd" : 5 0010h W=l Lis "Welcome to the Dungeon (c) 1986 Brain" : il &e o il e dseud g (il w98 .

iltine pal) 505 CSISI] Olaglaa (uis me 1986 ple s 1988 ple ) 35ms ills (il Boo gyl odn § Br0dliiu (ol p s+

Ver _(Singapore) Beware of this "virus". It will transfer to a million of Diskettes... $# @%$@!!


https://en.wikipedia.org/wiki/copyright
https://en.wikipedia.org/wiki/Brain.Singapore_virus
https://en.wikipedia.org/wiki/Brain.Shoe_virus
https://en.wikipedia.org/wiki/Brain.Jork_virus
https://en.wikipedia.org/wiki/Brain.Shoe_virus
https://en.wikipedia.org/wiki/Brain.TerseShoe_virus
https://en.wikipedia.org/wiki/Brain.Shoe.B_virus
https://en.wikipedia.org/wiki/Ashar_virus
https://en.wikipedia.org/wiki/Brain-B_virus
https://en.wikipedia.org/wiki/Brain.Shoe_virus
https://en.wikipedia.org/wiki/Brain.Clone_virus
https://en.wikipedia.org/wiki/Brain.Clone.B_virus
https://en.wikipedia.org/wiki/Brain.C_virus
https://en.wikipedia.org/wiki/Brain.Clone_virus
https://en.wikipedia.org/wiki/Brain-B_virus
https://en.wikipedia.org/wiki/Brain.C_virus
https://en.wikipedia.org/wiki/Brain-HD_virus
https://en.wikipedia.org/wiki/Houston_virus
https://en.wikipedia.org/wiki/Brain-B_virus
https://en.wikipedia.org/wiki/bad_sector

ol o9y

e8] glad s,8 &5

! endl

1988.02  :BLaSYl g )b

Mibes § Ossids  igke¥ OIS

Bzl 45 LoVl &l

09 dad

Cob512 gl dluel
oo bubosl w3585 19905 O] J315] § 8 yS dzeds Gaml G dmaed] aad elosl JSolo g8 L3l OIS 1988 ple &l J] Ly )b 92 g Y8YI £ Uad Sl 8 (30 8508 Ale) ol Wigien w35
Joomll Canlodl 83421 § 2007 ple § 6,51 850 ysghil sle i1 1994 ple

(CHS 0-0-1) (Sb3a)l) 0 3latl gUadll

00 01 02 03 04 05 06 07 08 09 0A 0B 0C OD OE OF 0123456789ABCDEF
0000 EA 05 00 CO 07 E9 99 00 00 51 02 00 C8 E4 00 80 &..A.é™..Q..E4.€
0010 9F 00 7C 00 00 1E 50 80 FC 02 72 17 80 FC 04 73 ¥
0020 12 OA D2 75 OE 33 CO 8E D8 A0 3F 04 A8 01 75 03
0030 E8 07 00 58 1F 2E FF 2E 09 00 53 D1 52 06 56 57
0040 BE 04 00 B8 01 02 OE 07 BB 00 02 33 C9 8B Dl 41
0050 9C 2E FF 1E 09 00 73 OE 33 CO 9C 2E FF 1E 09 00
0060 4E 75 E0 EB 35 90 33 F6 BF 00 02 FC OE 1F AD 3B
0070 05 75 06 AD 3B 45 02 74 21 B8 01 03 BB 00 02 Bl
0080 03 B6 01 9C 2E FF 1E 09 00 72 OF B8 01 03 33 DB
0090 B1 01 33 D2 9C 2E FF 1E 09 00 5F 5E 07 5A 59 5B
00A0 C3 33 CO 8E D8 FA 8E DO BC 00 7C FB Al 4C 00 A3
00BO 09 7C Al 4E 00 A3 OB 7C Al 13 04 48 48 A3 13 04
00C0 Bl 06 D3 EO 8E CO A3 OF 7C B8 15 00 A3 4C 00 8C *
00D0 06 4E 00 B9 B8 01 OE 1F 33 F6 8B FE FC F3 A4 2E
00E0 FF 2E 0D 00 B8 00 00 CD 13 33 CO 8E CO B8 01 02 ¥...,..1.3A%A, ..
00F0 BB 00 7C 2E 80 3E 08 00 00 74 0B B9 07 00 BA 80
0100 00 CD 13 EB 49 90 B9 03 00 BA 00 01 CD 13 72 3E
0110 26 F6 06 6C 04 07 75 12 BE 89 01 OE 1F AC 0A CO
0120 74 08 B4 OE B7 00 CD 10 EB F3 OE 07 B8 01 02 BB
0130 00 02 Bl 01 BA 80 00 CD 13 72 13 OE 1F BE 00 02
0140 BF 00 00 AD 3B 05 75 11 AD 3B 45 02 75 OB 2E C6
0150 06 08 00 00 2E FF 2E 11 00 2E C6 06 08 00 02 B8
0160 01 03 BB 00 02 B9 07 00 BA 80 00 CD 13 72 DF OE ..».
0170 1F OE 07 BE BE 03 BF BE 01 B9 42 02 F3 A4 B8 01 ...%%.;%.'B.6n, .

0180 03 33 DB FE C1 CD 13 EB C5 .30pAf.&A.

0190

0120 00 00 00 00 00 00 00 00 00 00 00 00 00 00 . e

01B0 00 00 00 00 00 00 00 00 00 00 00 00 00 00
01C0 00 00 00 00 00 00 00 00 00 00 00 00 00 00
01D0 00 00 00 00 00 00 00 00 00 00 00 00 00 00
01E0 00 00 00 00 00 00 00 00 00 00 00 00 00 00
01F0 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00 01 02 03 04 05 06 07 08 09 OA 0B OC 0D OE OF 0123456789ABCDEF

() g0, e MBR s b o 58y 1 @lud¥l sz do o0 i @o 4l 00,8l 3) Stoned. A 6T Wigt (s9,8 oo ol 512
5 11 gladll J] VBRA 100y 5k1 00,801 doloo] is dey ol 0uizs 13] «Zaltl 0,801 o s ) @381 o prameitys [51] 851301 ] ity o ,080) <t 0,80 58 o5 0 oswlonll €331 5 13]
il o) 3915 dog 525 Gulida «ulyolsS 360 duw @bl ol ZYI Iads Loy Wi 50556 .0/0/1 g Uakll § dueks iy 0/0/7 g Uall J) MBR & oy «Zoldl] 0,801 doloo] Sis .0 glUal) J] ks Jiiy
BSIN 35250 O Ol o altl oo, Do) Sl oI MBR (s o el B 18] ity 50 008 1 58] 08 gy B [51] 8,11 § o)l OIS 13]
FotrPClishow stoned] LEGALIZE MARIJUANA! :ULuJl 0ds (5m9 o O30 shams wlall Osulodl i ¢ 3891 wis dses pos,aill Ji of Jlaz) dlia
el (o 2328 11 plalll pusitud (u9d geud oy Jlis 8092 ghl GLALL jusiw pasitull dogy 5.25 Okl o ,8)l e 11 gladll J] e MYl glad e LoVl dseusdl dlis wis o SU ) 0o §T s Y o9 ]
028l s FAT G o i g FAT
1988 oL/ 18 58 s padll 8,40 3 O3ke gu)ls BT (S (1987 ple ] d9m 03529 )5 O duibjen § Osuidy dmsle 3 b guad (o Wigtu gw3 58 Of Lty

5T dagdl G5 Baly3s g8l )19 08U dlewr Gl LI RWT § (g el LD e Agudl SIS Hailyies gBI 85159 0T sy oo Jlia

L5t 1958 () Ol

100956l 1) 6,5V Olrysidl el s sl S Jguadl ol Gadl alosl JSobs 58 L3l e 5a bl (g5l 13 Oy daliee JISaT

Angelina Stoned.C Stoned.D Alive AntiExe Antigame Azusa Bloomingtion Beijing Copy77
(MBR/VBR) (MBR) (MBR) (MBR) (MBR) (MBR) (MBR/VBR) (MBR) (MBR/VBR) (MBR/VBR)
Daniela Dinamo DiskWash Ebpr EmpireMonkey Face Flame GKCHP Hysteria IntFF

(MBR/VBR) (MBR) (MBR) (MBR) (MBR/VBR) (VBR) (MBR) (MBR) (MBR) (MBR)
Lchls LovChild Love (A/B) Manitoba May21 Million NearDark Nov7 PC-AT Rostov
(MBR) (MBR) (MBR/VBR) (VBR) (MBR/VBR) (MBR) (MBR) (MBR) (MBR/VBR)
Scale Sex Spook Swedish Torm WXYC Zappa Zapped

(MBR) (VBR) (MBR) (MBR) (MBR/VBR) (VBR) (MBR) (MBR)


https://en.wikipedia.org/wiki/Michelangelo_virus
https://en.wikipedia.org/wiki/payload
https://en.wikipedia.org/wiki/laptop
https://en.wikipedia.org/wiki/Angelina_virus
https://en.wikipedia.org/wiki/Michelangelo_virus
https://en.wikipedia.org/wiki/Stoned_virus%20
https://en.wikipedia.org/wiki/Stoned_virus%20

gladll Yoy ads
LaoY lgasy Sice MBR solsiuly Baisd pusiid Jsans & 6,51 Olool ls . pabe ¢ 38] glad (po dbeunis g5l s MBR 8,8 (2,55 oo, BLaSELY 815] 4 plusiil iy
Jgaz 35 135] Loy MBR / VBR g¥8] glhd & Jolodl 5 a0l g5 e ety deawlibl 8131 jlas! . pladhl/ 0353l Slasg U] g sds)) gehaias (S o] s 5 szl MBR Moy lyeusital oSy Bas Olgol
2000 3929 Jio pllss § sy s T o Ll ) piste pludYl
Y S5l gLl pasiss Lo dagws T Gk o (hexdump ge dd Jie) uo,all (ol sl el dusedS Yol azmy cogulodl gliy o 13]
55T @3l By sb Lo o1 5laoVL Lo pudd MBR o uSB .
(;.wi 8,45 § ("Invalid partition table” Jie) slas Yl Sy 3929 e sk .
(ol 512) glad Ll & 0X55AA =B 3525 (e ST .
# A:\> FDISK.EXE /MBR 2058 02,8 (e &I Sghsdl § LS o MBR Ll go FDISK [25] CdgugSule guali s plasiiul o MBR &S 8als] i oY day,b Jawl
sl OF g fdisk /mbr oY1 35 18 oSI . ME/95/98 553339 9 w95 Cdgarg Sole bl § S92 50 FDISK (slushl gualidl
] § HLBYI g8 Glus el Sosle 15] ASabl o Y Alodl 0da § MBR 8alsiuls ¢ Y8YI £lad o] MBR §s Lyalsdl GlaLLl & 0555 48 Slug el .
Y 14s 345 ge 5 Y GPT (ol 31 51 [28] dSualual (1o 3V .
o] 035) 55 (93 pludYl Jgam huws [44] £YBYI 8,48 euly 483,24 MBR o JsY) Culy 446 Jadd &S dumpwr 1030 Cdswg Sule § oVl s .
35b (e ol plaseial Lyl ooy FIXMBR al 45 ol 8olsial d8yb (0o 03 MoVl ks oy eall oo 8l 51 0,1 0 811 G2)b e gM8YN eliSiay XP/2000 3 O 99 Jin plls Al §

A(hexdump 5 dd ©lsol gzl) qumll (Sd (03 5T SlsloYl Gum] plasaly JsYI gladll J] lseus eliSay MBR o dbliml dus b3 S5 13 ol LI

Justas « fdisk /mbr o) o Loles Josy U1 fixmbr ;oY1 355 48kl 0de Gaains pllas § JSLakl oo dws o1 ¥l &8 1

Sloglal . gud J £3BYI Uzmas (99,58 UShio o § Bt luak! diSiay ¥ e Nig) pLudYI Usaz Ao L5l aiSay Vo 361 8,44 Lasid

o)l Cgug,Sole g3 gBen gl Lo sty OlgaYl oda e ST

DiskProbe ;b 3 MBR 8sl=iul

Soans plla ks d0a] me (Ll 512) glhil) dbliusl dus 1853 b iy 05U gSes DiskProbe 8o plussuly pludVl Jouz ge MBR 8alsial

Gl JalS DS s doractl] 03 B3lsial (Ogulond] i Tay § pasiian ¥ 10,8 1 e MBR 8olziad (6,51 8 50 lgalasizul eliSey DiskProbe 33,0 o8 MBR g diyle diblis! d5ud 853 Al §
ade sl o)l s MBR (Al oI5 13] 1591 ol plusital oSy Y ME/95/98 5039 51 95 Cdgws Solo & ass Y NT 4.0 5 XP/ 2000 delisl & hadd Jas 81531 0 .pludVl Jouz elld § Loy

4] § 315l Ad b plasiul o il 03 § i) Ty oSy ¥g Gouking

CB B b 3o g il 5o G20k o5 pLudYI Jguz Sl

e LY Jsa pdlo] mubis (i oy pludYl dode 3,25 § B U] gliow ColuVl i . 9d Clauws Sole o 355, paiinio ot (o 0,8l ) oo phisital §Sas Goins duieis Ty 2oy
e 3T Cgulo e 5l O4e 108 e Dl &lls L35 DiskProbe Lo ywas plud¥l Jsazs MBR (o dibliol ds Jla C3S 13] .pLudVl Jsuz +Lis] 83ls] § pusituin () doyouall oudll 48 ,2a
pLadYl Usaz slad] Bale] Lglwy gaaiad Cumy doyonall ol Sanlid 1o Gsuls e DiskProbe plussul eliSay

8551 dalse g luvg puill J] d8LYL o SU oSl Ll § dlSiion 5T (il 83,501 ) sbisl § AlSiien 5T cpusiiacd] cyn Ui dw 955 38 (o, e S gladll 5 Of (g5 ¥

chkdsk c: /1 :Jia 531 3455 of Copaiill 0,3 pliscial $2,b oo lamdlo] e b WL gY8YI USLias .dayadll pwds 9ys dabily hag e Lgelel odel 5 )lgll Ologlall d st

(oMeT) g ) £ Y8Y o 3,5 18,8 Ll )

13] 50 cm s 4l o] sl gl DS lor § iy 98 LioY Lgiolanad 5T oy e Lytz355 MBR o dbolito] s ae

(C3 58] oo Jie) Bssn 56 Loyhas CIB B,b gualyy o cplail) danan Cond ool 91 dogad Oglol puaseiad ¥ dompatt] &1


https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wiktionary.org/wiki/Console
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/Windows_XP
https://en.wikipedia.org/wiki/Windows_2000
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wikipedia.org/wiki/MBR_partition_table
http://support.microsoft.com/
https://en.wikipedia.org/wiki/Live_CD
https://en.wiktionary.org/wiki/third-party
https://en.wiktionary.org/wiki/third-party
https://en.wiktionary.org/wiki/Console
https://en.wikipedia.org/wiki/CD-ROM
https://en.wikipedia.org/wiki/Floppy_disk
https://en.wikipedia.org/wiki/Windows_XP
https://en.wikipedia.org/wiki/Windows_2000
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wikipedia.org/wiki/Bootstrapping_(computing)
https://en.wikipedia.org/wiki/GUID_Partition_Table
https://en.wikipedia.org/wiki/Logical_Disk_Manager
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/Computer_file
https://en.wikipedia.org/wiki/Windows_ME
https://en.wikipedia.org/wiki/Windows_98
https://en.wikipedia.org/wiki/Windows_98
https://en.wikipedia.org/wiki/Windows_95
https://en.wikipedia.org/wiki/Windows_95
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wikipedia.org/wiki/MBR_partition_table

8 ilie 3 1 8,50l g b 62 pusiias Lo WL gl 1ig) I3 n ST alidls add oy 512 gladll pono (Y . JoY1 gl § guolidl JolS pats iy Y MBR § GRUB 2 £ 361

(GRUB 2 gels ) o Olssjg5 § £38Y1 dorw

bootimg 835 s Lims MBR § 3891 Jame (o 33le] 51 s ([47] dipdodl ] gual s & iyl o, dylas i 8,218 Olellal] sas ol Lede) o 8 o J5Y1 Lkl e IV g Ladl] amy

Lol dababl el oY (o8l oo JoYI slull § core.img uadd § puseiadl 50 Y 3 Ul 08U .JY1 sLukl & 5 Il Lo ya5 gL 49 § coredmg 850 (spedls MBR o5 Culy 446 dihaia ]

& [44] 39005 8,88 Jutud Bow (39009 onall Uy S &3 Copald wis (8,51 Olle oo pasidl Coxg OVl 0da Ui § .uo,all JolS S Oles 3 $92] 5] RAID Glisg Jie 8,43
JWI 4 45 G I glail) dudad] dull e Bdloy oSS g I8V Jaoo 8,455 MBR
(£38Y) oo 8,85 o 535 (g8 08) Aot 3,48 (ie J) JMP 8338 deulss

(DAP SMlalse § lgdseiwy d8LOYL (VBR 850 (udd posxiun PRVRYESA & O L 3200 grub-install gl »» oS MBR § day5 0 5u8) .BPB Odalay pols 5

(GRUB 28,44 & <ol 11 5 GRUB Legacy 431301 8,801 § Cals 12 gz O55tw) 2381 damms § daghl A1 ol jamy

el oty i ) €YY doons 8,85 320

sl By b e dedlal 8,84

S329bl clasYl J5luy + GRUB :dygn )l dlube

olonbl g =) (gl 330 I
[36] (L5 daliily (3 OT Cdgug Sole & Mol pusian yo,8l Jludutl] 63,1 130) (0,30 2853
Y1 8,48 &y Ot 04l oo Bl § - (Coltl o,dll o) pludYl Joum

B2 NI

o

dgausiias (JoYl §) BPB OMalse A 5e Ll (poudas by 446 00 MBR § GRUB 2 g38Y1 oo 8,45 3925 e Ju3 (JUI (Sl e Coudl 2 all dolas § (8328 doglss) EB 63 90 <oy 3

w28 e LW §YBYT o ya gld Olsie o5 Ladedit) Coldl oo Al W) £ YEY) Al yo uss o G (Sl 2) 8,511 § £ 3BY) Jaoma g5 Olsie o5 0x5a J] 0x03h duol o (VBR & 5oaizs dabis]

WMue 4 hatd eeuy uslid) MBR Jzw) 0x1be auodl wis (ol 64) (al‘.éill Jsdz Dl i yexud QU g d8YI 8,801 SUsSe Ly 03 .(Cob 1) 8lgd) die Joos g1 @381 Slaz 65 (ol 8) Cold)

0000
0010
0020
0030
0040
0050
0060
0070
0080
0090
00a0
00b0
00cO
00d0
00e0
00£0
0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
01a0
01b0
01cO
01do
0le0
01f0

&8

00

eb
00
00
00
00
00
00
74
7@
be
bb
el
c7
60
05
84
40
89
66
d1
30
cs]
01
26
7d
6f
64
cd
01
il
ff
ff

00

01

63
00
00
00
00
00
00
Tc
Sl
88
aa
01
04
Te
bb
do
66
44
09
31
c0
31
8e
5a
e8
6d
00
10
00
ff
ff
ff

01

90
00
00
00
00
00
00
00
ff
7d
55
74
10
66
00
00
89
08
c0
d2
cl
db
db
7@
2e
00
20
ac
07
07
83
05

03

00
00
00
00
00
00
00
00
74
e8
cd
32
00
89
70
be
44
of
75
66
e8
b8
31
be
00
48
45
3c
fe
fe
fe
fe

03

04

00
00
00
00
00
00
R
31
02
lc
13
31
66
5¢
eb
93
04
b6
de
£7
02
01
£6
8e
cd
61
72
00
ff
ff
ff
ff

04

05

00
00
00
00
00
00
fa
c0
88
01
5a
c0
8b
Oc
76
7d
0f
2
66
74
08
02
bf
7d
18
72
72
75
ff
ff
ff
ff

05

06

00
00
00
00
00
00
90
8e
c2
be
52
89
le
c7
b4
e
b6
c0
al
04
cl
cd
00
eb
eb
64
6f
f4
3f
15
9%
50

06

07

00
00
00
00
00
00
90
ds
52
05
72
44
5@
44
08
82
d1
e8
5@
3b
88
13
80
03
fe
20
72
@3
00
25
bl
63

07

08

00
00
00
00
00
00
£6
8e
bb
Tc
3d
04
Tc
06
cd
00
cl
02
Tc
44
do
72
8e
be
47
44
od
5d
00
c2
aa
Tf

08

09

00
00
00
00
00
00
c2
do
17
6
81
40
66
00
13
66
€2
66
66
08
S5a
jitE]
c6
9d
52
69
0a
52
00
03
08
Oa

09

0A

00
00
00
00
00

0B

00
00
00
00
00

80
bc
04
c2
fb
88
89
70
73
0f
02
89
31
7d
88
8c
fc
7d
55
73
00
5d
dé
86
78
71

0A

75
00
80
80
55
44
5c]
b4
0d
b6
88
04
d2
37
cé
©3
£3
e8
42
6b
bb
52
24
8c
bl
27

0B

oc

00
00
00
00
00
01
02
20
27
74
aa
ff
08
42
f6
cé
e8
66
66
fe
bb
60
a5
34
20
00
01
00

0D

00
00
00
00
00
00
b2
fb
03
48
75
89
66
cd
C2
88
88
al
£7
cl
00
le
1f
00
00
52
00
00

@2
e8
d4
22

oc

03
04
01
08

0D

OE

00
00
00
00
00
00
80
a0
74
b4
37
44
8b
13
80
64
f4
60
34
88
70
b9
61
be
47
65
b4
80
00
00
00
55

OE

OF

00
00
00
00
00
00
ea
64
06
41
83
02
le
72

40

@53

00

e S Coly [ (Byme) (Sl B0

0123456789ABCDEF

oooll
o o@l(
et
.. ...tH.A|
..U..ZRr=..U0.u7.|

.Ge|
|om.Hard Disk.Rea|
|d. Error........
| 0 0 aRoTo o R Rccoo |

1

1

1

CRLF

Null character (sz)

Carriage Return

Line Feed

0Dh (13)

0Ah (10)

00h (00)

bl dl gz e hudl dl g 52y By

S 43933 B0

[60) dyho ilgs il

it V) 850 & 808lls GRUB 2 guali ) (oo Jl Juloll gB50 w2l 0oSid 3 MBR &gty 58 55T Claslel

8 ywad 8338
w8l OMales dihis

MY Jomme B3 Olgis

EYBYI Jaomo 8153 lhad

Y1 5l

[44] &y 1 8 50201

sV By o,e 8,48

GRUB &2 U ylowe Al

[60] Uzl S5l

Slordl 2,9 g6 o33

w il gdss

(NetBSD [42] SJ) a3 ¥ Bals
oludYl Jgaz

XY g lhd @S5

“oOFEEm 7]

C 1m3

“MBR  GRUB 1.98 3,i3 (e Jlto JUl =l .(Cals 16 pnons Al JS


ftp://alpha.gnu.org/gnu/
http://www.gnu.org/software/grub/manual/
https://en.wikipedia.org/wiki/Null-terminated_string
https://en.wikipedia.org/wiki/Null_character
https://en.wikipedia.org/wiki/Line_feed
https://en.wikipedia.org/wiki/Carriage_return
https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/Hexadecimal
https://en.wikipedia.org/wiki/ASCII
https://en.wikipedia.org/wiki/NetBSD
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/ASCII
https://en.wikipedia.org/wiki/Hexadecimal
https://en.wikipedia.org/wiki/Hex_dump
https://en.wikipedia.org/wiki/MBR_boot_signature
https://en.wikipedia.org/wiki/Floppy_disk
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wikipedia.org/wiki/Windows_NT
https://en.wikipedia.org/wiki/MBR_disk_signature
https://en.wikipedia.org/wiki/Subroutine
https://en.wikipedia.org/wiki/INT_13H
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/Executable
https://en.wikipedia.org/wiki/Bootstrapping_(computing)
https://en.wikipedia.org/wiki/JMP_(x86_instruction)
https://en.wikipedia.org/wiki/Unconditional_branch
https://en.wikipedia.org/wiki/Disk_sector
https://en.wikipedia.org/wiki/Boot_loader
https://en.wikipedia.org/wiki/Microsoft_Windows
https://en.wikipedia.org/wiki/Linux_distribution
https://en.wikipedia.org/wiki/Disk_encryption
https://en.wikipedia.org/wiki/RAID
https://en.wikipedia.org/wiki/Disk_partitioning
https://en.wikipedia.org/wiki/Hard_disk
https://en.wikipedia.org/wiki/Track_(disk_drive)
https://en.wikipedia.org/wiki/Disk_sector
https://en.wikipedia.org/wiki/GRUB
https://en.wikipedia.org/wiki/Boot_loader




aeodl aze LaSls 955w (O8/2 § VP 51 MBR/EBR/VBR § glhitll 35 5l MBR 2855 (L] (o) 0XAAS5 (g romall 031 51 £ 38Y1 2853 g oY) Olelhad § e g oo s e ] A

@l oo ) dasl e 83152kl £38YI 3,80 domo J] s 1983 ple 2.00 osd plss & B,41 (ol 3Y1 & 80 Usl pusniul mdsil I .(IFFh wie AAh 5 1FEh e 55h) 1FEh

: (glbad)l (o) do13) ol 2.5 arlolma oSy i yme s 5o 3,me gadsill linduils
(B yowe) Sl 8,28 (§ s o pllss) Coldl 0.8 )
- ¥ b o2 S o e | Baols &lSS o (db 55h, AAh gzl 3, § LS) dlaits
U 55 IFE 510 Cewd (43605) AA55h dogd acsl 5SJ .OAAS5Sh 51 0XAASS
] ) 55 AAh dod
Oxaa 63,0 (Sl 5,05 & 53kme 3 yma sy ¥ AA IFF 511 iz e Lo 3 AU (21930).55 =

bl e & 5ty LS Lol el 84801 By & @Bkl 55U dlaoxl BIOS 8,4 3 AA 55 bl s passia JI) Lo (3,b) 1 ol Bl o SBLSI &

(et
VGA BIOS

VGA &lky Js =i Option ROM[62] Culb guali s oo pllatll 3,515 § ol Olsis & dlasy s3I (BIOS sl o sluzsl) VGA BIOS sy guali s dhalsy Jinss VGA &l
lages (IBM PC ROM-BIOS o «&lI3 Jsis ¥ dalsil gl oSU) ¢ oY) glad § ¢ 38Y1 6,08 J] dudisd] 53,03 bd @edsill 1is pamedss BIOS 5T MBR § 6352541 ¢339 OMasms glama
gl Dy Layl s 1343 Coly 512 e gladll 1S 13] .(511-510 Ol wis 1) TFER ayodl wis Lodls Warw g3 53l M g lad JS Olal sus dogd 3

dol3] yui o) oy 512 e ST OIS 13]5 .y 512 paony Uadl] OIS 15 Jad dovgono daglel) 0de oI @ladll (pe 8,31 Cyly 2 Jioy OXAAS5 @35t Ol S35 FAT 365 e sl
(Bl i 5SYI MYl glad (0 8,Y1 ol 2 6,51 810 Gt 13] A Y Liyl) bl

01EO0 . .

01F0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 55 AA [..

00 01 02 03 04 05 06 07 08 0B 0OC 0D OE OF 01

S Loty (usSzl] L33 Jaod) X86 oy § AASSh ISl oSy Bgw (La-16) 2355 IBM dabsil zo dalerb oY1 § 1o a8 055 Of o OBl (33 deed O Lo
"o L 83190 Ologlell . Cd 9wy ,Sale (e dilo¥l ol by Sl § lyin halsd) 03 08 el § Gkl oda O 1k . puS (getd pasiad Il 6,2 Oldlell ol 3 & 55AAR JSally
b s &l itz o, e S Lites § IS SSRGS ¢ asxes (b5 "8 ) de ol

dalize D5p) 3rb o dalise Olate o @ sl ekt Akal oda ST s sal)

1)) @B ge s S5 sl 0 Llall oy 2 b gl (gadse suimy i AAS50000h 1ol 4 dasky @85 et FAT32 £36] Jonw & Sl gl § oYl 858l ©

0 gladll 2355 § dossxiall 1FER wie 511 5 510 Coldl

ol 2 § (4660) $1234 dasdll S sluy OF iz S (C-16) £ somehl (8345 pusian @ MBYI e £ 38Y) glhd &6 e AV Root Sector ,izdl glhad e 6501 Slgz § MBR  ©
13] 85091 ol 2 JadSy ol 512 £3BY glhad § (aS-gons) 256 dalS gl & somell (8895 dun)lg - qaseid] Goulodl § pusiial] 0x55 0XAA @353l (o Yoy gladll § §,5Y)
1a 35T gy 8,501 § ULl Jited § pusS-$509 dyyb pusiiad 6,07 83021 & doasciudl 680%0 Vo) 5350 Slzdlns) . MW ol g Uait prcy $1234 gyl o8 1 demaidl] SIS
(g sozd] 3395 Clus wis Hlas Vb Jeedl

(oo Al i) Jawsll o Laaa335 diasbo o Ggulod] 8,513 Uls S a5 iyl (o Dol Jwolisl] § (ool O35 Sdasedl 0dn o 3L oS

A5 6,5V AoVl amy & o8I (o 3Y1 e 3555 Call) weSime GLle Cud s 51 i (oad Ay W gl 0355 umly Cob e ST & dliall (6 s Caadl o) 8,3 0T S35

ol 5 LSB [58] Yal (30Y Coldl 955 Caomy 8,511 § 0355 Cobi-2 8,1 x86 (L] dabasl § . poliabl ells (alis] dows dgate pud Lis halidl 130 oMol 1,83 LS5 ¢S (gond diy by

155835 1S (Gad Uikl oy BNV b 555 (Tepdump 2Susll L1, olg¥l s 85T (e) GLll Glis 5T Jlke AFE el wis g Y8YI g3 2343 i § LS .MSB [58] 12T AeYI

i 9 Sus Gy (po poyYouw plialg L) (e uSSe plaS § GUL pudd o piio

(U] 3laz) (S < peo-opd (g 9,558 G 342) o Vo 1peS-5oi

00000000 00000000 D4C3B2A1 02000400 A1B2C3D4 00020004 00000000 00000000

2DBABC3E 46C30500 60000000 01000000 00000044 00000001 3EBCBA2D 0004BFF0
8,08 JolS Jlaal 63 CBll i § 51 0 03 o3 Caly 6 61 lympaz SIS 13] Y] ODFh J) 0DAD (50 35:0d1 § I 0l 1ol 555 YT g MBR & £38Y1 oo 8,25 dods Olaid) A

Basldll oy o3l 95 daily daskme MBR & &350 8,580 0555 o) Lo MURUORUOROORRA| J! lf ok [59] puias iy i (i) pLuBYl Uz eliiuly) MBR § £3631 Jaona

0B 0C 0D OE OF
Glaz (35) Z5Lpdll £ 3051 Bumg (3350 Akl 0ds pusridy Jacdts ol 7 Co e Jalas dipaond] MBR Sl 55U ol it Mol i) Ji> 3 80h 5 00h e dalink] ol A

CHS Lladl g8 Jsio § 855250 (58w d5uill 0o udls gl 63 5 [7] uly 14255 5 ilghul 141023 (s 8)5ak0 55w CHS Llul gl Jsioc o | A



https://en.wiktionary.org/wiki/physical_boot_unit
https://en.wikipedia.org/wiki/active_flag
https://en.wiktionary.org/wiki/invalid
https://en.wiktionary.org/wiki/status
https://en.wiktionary.org/wiki/resetting
https://en.wikipedia.org/wiki/Linux
https://en.wikipedia.org/wiki/Little-endian
https://en.wikipedia.org/wiki/Solaris_(operating_system)
https://en.wikipedia.org/wiki/Big-endian
https://en.wikipedia.org/wiki/Sun_Microsystems
https://en.wikipedia.org/wiki/Solaris_(operating_system)
https://en.wikipedia.org/wiki/Intel
https://en.wikipedia.org/wiki/Unix
https://en.wikipedia.org/wiki/Little-endian
https://en.wikipedia.org/wiki/Little-endian
https://en.wikipedia.org/wiki/Big-endian
https://en.wikipedia.org/wiki/monitoring_network_traffic
https://en.wiktionary.org/wiki/command-line
https://en.wikipedia.org/wiki/Offset_(computer_science)
https://en.wikipedia.org/wiki/MBR_boot_signature
https://en.wikipedia.org/wiki/Most_significant_bit
https://en.wikipedia.org/wiki/Least_significant_bit
https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/X86
https://en.wikipedia.org/wiki/Intel
https://en.wikipedia.org/wiki/Big-endian
https://en.wikipedia.org/wiki/Big-endian
https://en.wikipedia.org/wiki/Little-endian
https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/endianness
https://en.wikipedia.org/wiki/Magic_number_(programming)
https://en.wikipedia.org/wiki/Big-endian
https://en.wikipedia.org/wiki/Checksum
https://en.wikipedia.org/wiki/Personal_computer
https://en.wikipedia.org/wiki/Modular_sum
https://en.wiktionary.org/wiki/offset-based_byte-wise
https://en.wikipedia.org/
https://en.wikipedia.org/
https://en.wikipedia.org/wiki/Big-endian
http://en.wikipedia.org/wiki/Intel_x86
http://en.wikipedia.org/wiki/IBM_PC
https://en.wikipedia.org/wiki/Little_endian
https://en.wikipedia.org/wiki/Option_ROM
https://en.wikipedia.org/wiki/video_adapter_card
https://en.wikipedia.org/wiki/Add-Ins
https://en.wikipedia.org/wiki/OS/2
https://en.wikipedia.org/wiki/validation_pattern
https://en.wikipedia.org/wiki/Magic_number_(programming)

[14]:255 J) 0 o 558w H ool J1 351023 U] 0 30 G55 € Blghudl Bllais 63 U] 1 30 O (S gl gl g S0 0] 2
ol gousnes dlsul) polell LYl OMoue § Lpossiinl iz Vs 839mmes donllo Coud jaall dadl) (JUW (Czgo puomo Sas §1) (o sde Jio oo 85ke Slsladll sas o | 2

L16] CHS gyslie Jalos giw Yl oda i § tdims Bk § Juids

01F0 00 0 00 0 00 00 00 00

00 02 03 04 05 0 09 OA 0B 0OC 0D OE OF

Lol BIOS dalail Slies § et W el 256 o) 31 £38] i O Lozma s Ut o C3le"[95 9aiys] 7 oo idadS (1) pgdoomp pls Oosluo] [phame]” il s d A
1023 254 63 : Sy Lodls aludY) Jouzr  CHS 085 [39] [40] -RBIL (254 ] 0 (30) ] 255

16 O o IBM XT § o )l 5lsd Dslhan OIS Colishs 32 13U iy Olsisd] i ie MY guali 0 Jsasss Ol Lele RAM § ColisLS 32nd o Cuols JsT 52 0000h:7C00h ol sisd] A
IBM PC 5150 fo¥l Csuld] § 339 RAM o 5 CaliskS

IBM PC 5150 ROM BIOS allss § OIS 3,01 i) 5585 Jsls X86 glles pus)s BIOS diolse ] 5= 0x7C00 &SIl gdsa slisl duol

(Y SIS (0x7C00 = CabsksS 32 - ol 1024) skl M. )LasY BIOS plss g she Cands il L)

AabskS 32 oo Sl pllss Jpood LSan doluna ST som U2l e ©

Loaszy b ClS BIOS Gbly dilaing «Oleblill Joi e 0%0 - 0X3FF gyglisdl puscias SIS 8086/8088 Oladles 0V ©

ol 512 e ST Colio) gYBYI grals 1 oy ObiLy dibteg «laly 512 OIS gYBYI g lad oo Y °

(Y 058w plaill duoss asy 8,511 bagasss Jusedil] Bole] i pusian Y £ 38Y) gl cpllad] ey Uunod wmy OV .ClishS 32 (0 8, Y1 Coly 1024 plasiial mbaiiay Gudatll el

F o 0x0
Olsblis Olasie
F o 0x400
woudl SUls dibhie
F o 0x5?22
Lol ol Juood dalate
F o 0x7C00
£MYI g3
F o 0x7E00
£y wblo/do
F o 0x7FFF
(Aossnts i)
F o ()

lalaol gz 8,3520) S EBDA drwsll weudl SULs dibain S99 dllo § A

LS D gadis 955w (0000h:FFFFh i i) CobskS 64 51 (0000h:7FFFh i i) Jaid ColislS 32 dy s .(Cals 655,360) Cobisks 640 (o ST 8,515 ¢l o8 laz doguiill 534291 A
o)l Gsllall 8,813 (3oY1 Suall §3amll IBM XT 85821 &

file system directory Glalll pllss Juds Julog sl wser [/O ekl Gl yie/SYsue 51 primitive block move ShanYl Sl el yo3 oS0y Jie (piey A

JS201 1igy dossas VBRs C¥ers VBR ga 55T 53 (6T Ui ¥ BIOS dis lus bs o pill Javwell po J5Y1 3581 glall § o301 VBR denllieoy BIOS poiy Lowis 1 it oy 2
ST 8L5Y asy Lod 0,39k 03 MBR pusiies Ul gl pliily . = Coldd) go,all sle 6T ey Mol 555 od IBM PC 5150 Gsaler = padin yuidll 0,4 oo ,8ll haws e hadd olas g3y
VBR dedlze wis BIOS gy psiew O Gl sLed¥l gty pldlls BIOS gY8] 559, Slow MBR gseatll 1igy wizly Sl 00,8 e 34mme9 «ols VBR Uy 145 8 S <2355 Basg e
eyt by e VBR CasisS] 13] &) A5lanYl L bl d Copalls

GLES) x86 pllas § gl 6,08 o Juomtadl o) s 3 5388, L) 13 lgleass o Buus 5348, LA o) 0 J) CS 3l dhid (e Sy 538801 il 9550 IP el b s A
[Lo diy sy Olaslell 0dn Bus e «B)ye GaaL Cuold Gl 8,201 CSIS 15] V1] lad] Jpo sl Culasial Bagsy ol &3 850801 C30S 13) Lo

Ben 835250 O] dimbs dens (U sl HsSIL 2,2l (e I3 pud T 2

. Symantec's FTP :g3stl lia s st JI3 ¥ sills Gouiys dakl § iy i)l PTEDIT32.EXE CowssS 5b pludl Usaz ) yme «elld s Jlis A

ol o, e ol 512 5o glail) gl el (SULI go @l daS O35 glaS US . Sad 005 o qaublie 108 e Jlus o geud 98 gl Ogulod] 32355 85021 G o d A
AF dosiizl] dioally & y=g ddod] ol gol 391 e [48] (CobolS 4) Cob 4096 5 .CD-ROM/DVD-ROM deweubl (ol 391 e Cob 2048 5

0 eolS glhad 23 ¥ I O wilol) Gdod] pomadl s Sl G pay (Oolelad s 285 O o8l ppuds Olilas plime & Caldll po,dll s 52all 52351 Bug oo g ladll
Boasie Ololhd a3 O lyiSey [44] (DL ¢po SIS daulsy das il dolisl Llas ydall pudy 5Lall gslhd &y gi

wgoiis £ld mo sl gblES ] o (O - 1 US5) o il g8 ()5 pdad dow 8 Jio 6 (0 - 1 JSE) mady LB Ll ouom 8,315 =52 &3 gl sl )l duigll &

BCC sl doomae 8,249 Ll dibiieg g Uaill dusg 3 sdewlol @l ol cliof G (o (S 50 358 glad JS dnldl ol 391 §

.10

11

12

13

.14

.15

.16


https://en.wikipedia.org/wiki/Error-correcting_code
https://en.wikipedia.org/wiki/Header_(computing)
https://en.wikipedia.org/wiki/Disk_sector
https://en.wikipedia.org/wiki/Arc_(geometry)
https://en.wikipedia.org/wiki/Radius
https://en.wikipedia.org/wiki/Block_(data_storage)
https://en.wikipedia.org/wiki/Advanced_Format
https://en.wikipedia.org/wiki/KiB
https://en.wikipedia.org/wiki/DVD-ROM
https://en.wikipedia.org/wiki/DVD-ROM
https://en.wikipedia.org/wiki/CD-ROM
https://en.wikipedia.org/wiki/CD-ROM
https://en.wikipedia.org/wiki/CD-ROM
https://en.wikipedia.org/wiki/CD-ROM
https://en.wikipedia.org/wiki/Hard_disk_drives
https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/Optical_disc
https://en.wikipedia.org/wiki/Magnetic_disk
https://en.wikipedia.org/wiki/Track_(disk_drive)
https://en.wiktionary.org/wiki/subdivision
https://en.wikipedia.org/wiki/Disk_sector
ftp://ftp.symantec.com/public/english_us_canada/tools/pq/utilities/PTEDIT32.zip
https://en.wikipedia.org/wiki/PowerQuest
https://en.wikipedia.org/wiki/near_%20jump_(Computer)
https://en.wikipedia.org/wiki/far_%20jump_(Computer)
https://en.wikipedia.org/wiki/CS_register
https://en.wikipedia.org/wiki/jump_(Computer)
https://en.wikipedia.org/wiki/IP_register
https://en.wiktionary.org/wiki/initial_operating_environment
https://en.wiktionary.org/wiki/unpartitioned_media
https://en.wikipedia.org/wiki/parse
https://en.wikipedia.org/wiki/routine
https://en.wikipedia.org/wiki/routine
https://en.wiktionary.org/wiki/disk_system
https://en.wiktionary.org/wiki/equipped_with
https://en.wiktionary.org/wiki/guaranteed
https://en.wikipedia.org/wiki/Extended_BIOS_Data_Area
https://en.wikipedia.org/wiki/Boot_data/stack
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/OS_load_area
https://en.wikipedia.org/wiki/BIOS_data_area
https://en.wikipedia.org/wiki/Interrupts_vectors
https://en.wikipedia.org/wiki/Ralf_Browns_Interrupt_List
https://en.wikipedia.org/wiki/Ralf_Browns_Interrupt_List
https://en.wikipedia.org/wiki/Ralf_Browns_Interrupt_List
https://en.wikipedia.org/wiki/Ralf_Browns_Interrupt_List
https://en.wikipedia.org/wiki/Ralf_Browns_Interrupt_List
https://en.wikipedia.org/wiki/Ralf_Browns_Interrupt_List
https://en.wikipedia.org/wiki/Ralf_Browns_Interrupt_List
https://en.wikipedia.org/wiki/Bug_(Computing)
https://en.wiktionary.org/wiki/index_field
https://en.wiktionary.org/wiki/range

Calisks 4 glad 4y

el oy 3529 ] Lol dmas 5,05 ] ) dsolso dste [ s [

idads Ologlell oda (eSoxbly (o) BYI & s lysddiius Gloslze (i gladll dugs )3 °
Agg il Lol Ok 5 dhas eleg (polie asS o i,y cdinljo Ol u
ueall @bl e 8L ANLLSI (uly 25 38 (ol 3Y1 & yome O WST pusiiey polis 2iSs . dBeien b OULI dilaie CSIS IS] pasiug dady Olgis (el B duy U1 Lyl
pasial) Azas SULy el SULl dibaze ©
UL § 285 O oSy 1 slas Yl gruoal Loyyg s § paseiad (ULl Jio s 585,3 Olyad gadn ECC lasdl donmmas 8,40 Jo  ©
il d
Sle
s plhd o
Saepls o
(A3l U 51 AS) sgfie &
ZBR 4u5 mo Oleladll b5 Jadnss- 2 JS2Ul §
§ Oleladll sus dogso 1533 35,41 e Blubl 0Ys

OS] oo Yb) asly e o1 jaw Blashl dysl3)l

(galo,Jb) d=yf J) (asY0)
(Sl D53 as) ol o (ol sle depyB) Sl o OV 00, s S B g ) s oy Jlaz Y Slelball] sus g glladl] o
Bas ellay WS e Bleadl oy UL (30 suio e J] 53] 43 LAl LS Lol oo, e &3l 58 dalaie ] lagaod yedo gLl oMol 5,53 LS 1 kiSUlg Ololhill  ©

51 Ly (335 Bug 583 93 (5o OBl § (S 5lam e 355,3 O dolil phine) Ololhd Sus Bshai Layys posall Olold e 35 o0 dus o GLIL allss LS i . ilee

_polie gz s is bs=bytes Jolze (HL>) Gisb o8 dediall o5 Lgolusal ALSU) oo Javdy pros 16092 § dd ol pp Mo [ 1ip zol)] Buslus dlws § dles Buy
O plss S ol Slelhally 8Ye & uds dd e de skl SBLJI
# fdisk -1 | grep “Sector size” eVl lasaly 0,3 U8 o 38 520 Say S &
# blockdev —getsz /dev/sda s Yl pliscaly [go))] ALY g 885205
(ILBA Bgie e 55555 Y Layy) Sector glad e ¢yo Yoy o 3ST 51 Caly 512 glad ] 8,La Block ALSU) 53 W puseins UEFT diolge GPT 0,3 hahss § °
: (13bLLl 83900 1 13blie ] kbl Codll i) ZBR s
A5 oo Isbl 958t Lib5d 00,8l g iyl Slelladl] Ol Gisy yludly 8 (ol i @M1 @blad] ol s g Uadll iy o541 ol 3315 dayadl) dnlil) ol 391 ge Ul O LS
gl die D g0 80 dolud JIsd b Jlasial iy 1ol g3 5ds n JBT o BLS el B diz o) Ololhdll (Ol sus i ey glad JS 05 ysmehl e duy3ll
Ohslabl oo o sas Bshs 8amls US (3blo J] ool lad gy (Z-CAV 3bULI 83gum0 — &0 dysly ds pw 45 lg) dgued Liig) ZBR &y puseias dultl) ool Y1 19905
1a ST Olelad (rass GBgwd dulsll il (oo ST 85315 Jagoms elled duz sl BbULI 05 . 33ub pmed] puis ellay glhd US elliys Ololbd ] dowdo dilain JS o3 a9 .5 3lzcl!
JiSU1 slis 38159 sl Okl s g ol Bsoxbs ISy 055t 8slexib) LS 81,8l Glbos ZBR &5 Jlostol dogts .zoned bit rate | 3Ll sgambl Cadl des pusly By
ST 51 9%25 (553 O Sy BV 1 & 395 IS § ol I o ot ST Oy OY sl SlyLuk b 5180 (JBY)
Ol 3909 delasl § o $Y oz Vs o 8l (e e Y1 Calilins 1 asly wis Lo duiblain Gliog Lol dlas] Oy (i pludl A

b ol pud g7 X86 Slamy e yo, a1 OIS 1] Jad. (Gouns @) paseius gladll e § £ 8,8 OF Y] &l ol 3Y) zeezr § MBR Jomw 525 025 a2 A

MBR

BIOS
POST IPL MPT

‘ 'VBR/PBR (WIN XP) ‘ ‘ VBR/PBR ( VISTA) ‘ ‘ VBR/PBR (LINUX) ‘
~ S e <\
‘ boot sect.dos “" ‘{ NTLDR “‘{ Bootmgr ‘ ‘ GRUB/LILO ‘

v
AN,
s @ 1)

P P

17

18


https://en.wikipedia.org/wiki/Active_partition
https://en.wikipedia.org/wiki/Disk_partitioning#Primary_partition
https://en.wikipedia.org/wiki/Disk_partitioning#Primary_partition
https://en.wiktionary.org/wiki/bits
http://www.nalanda.nitc.ac.in/industry/appnotes/Natsemi/AN-599.pdf
https://en.wikipedia.org/wiki/Constant_angular_velocity
https://en.wikipedia.org/wiki/Constant_angular_velocity
https://en.wikipedia.org/wiki/Zone_bit_recording
https://en.wikipedia.org/wiki/Bit_density
https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/Radius
https://en.wikipedia.org/wiki/Zone_bit_recording
https://stackoverflow.com/a/17778925/4200039
https://en.wiktionary.org/wiki/chunks
https://en.wiktionary.org/wiki/parameter
https://en.wikipedia.org/wiki/Unix
https://en.wikipedia.org/wiki/Dd_(Unix)
https://en.wikipedia.org/wiki/Computer_program
http://unix.stackexchange.com/a/14411/108198
https://en.wiktionary.org/wiki/utility
https://en.wiktionary.org/wiki/data_stream
https://en.wikipedia.org/wiki/Block_device
https://en.wikipedia.org/wiki/File_system
https://en.wiktionary.org/wiki/abstraction
https://en.wikipedia.org/wiki/Block_(data_storage)
https://en.wiktionary.org/wiki/chunk
https://en.wiktionary.org/wiki/blocks
https://en.wiktionary.org/wiki/Sectors
https://en.wikipedia.org/wiki/Cluster_(file_system)
https://en.wikipedia.org/wiki/Error-correcting_code
https://en.wiktionary.org/wiki/undependable
https://en.wiktionary.org/wiki/parity_byte
https://en.wiktionary.org/wiki/flaw_flag
https://en.wiktionary.org/wiki/address_identification
https://en.wiktionary.org/wiki/sync
https://en.wiktionary.org/wiki/controller
https://en.wiktionary.org/wiki/drive

POST ¢38Y1 wis I sl o1 I Lesdl) Ll gualizy dos a1 A
xis POST Jitdy ¢y 5 BIOS 9) Qgwlodl JiedS asms 8 bloe dlos Tag cooswlodl § diolll SUsSL pamiy T el JSE & passed Ollasl g dlize 5o . POST dyulesYl o lazsly
1 cpladl Juosss s a9 Sladl Juied 358 G el sy paseiacd ) amlew Olisgy 08 Jas (s o Reset vector guly B s 03145 gllell Uglow 8,513 2850 Jsly cllell puias [59]

:JWIS (58w BIOS § POST geolinll dewlal plall Bols 11982 plo qaseid] Gswlod] IBM &S & Capal O e pasiien Ul Y galisdl
bl Oz o0 381 o
BIOS & Lyt 8,81 JolSS (o 3o ©
Asblal) oSoxias 83hls (bl plasul 095 (e 6 bl 8,510 Gkl 5zl Jlasl 1) 3,510 SLL Jsool) Jte dewlod] OUSSL pass (oo hocl)  ©
Aol I 8 SIS e S5
LBIOS Juis  ©
(dpainl B35z 50 515 O]) BIOS § 6,51 Olsluza¥l ] @Sl 50503
(ool & 6551 85821 &l ol oAl (ol g0 (b po ANl OIS yome) 85002l g I8YI 8302 ity ety cuss ©
POST gl 3 3 W sl o)) & b &I Sl yloodl § oI BIOS il jlao] mnz § &l die 835250 SIS ol Lislls o)l
B34z Y09 plad) Bl maee aialy (diidSs «BLES) °
pladl heds ol oo pasiiue daolg i3 ©
Gugradl dsall o5 g Dslhall pladl &z el ©
L3 3 oy g8 platd] Ugloneas I Al 5T &5,L1 (o) 3Y) sumy Jaid 0S5 @ 8YI 83821 5l of elay Y POST cdayail] BIOS dalsil &
(I el L) el Loy I S5l gl
IS s gl S Bgaiall Jlaz e Cote s pladll gl e guae o] ¢ gutllon 05503 Sladl § Yo ls nSe e dogall lasdl il s doss : (Beeps jubo) ddgo Sluy  ©
085y Oyl jua IlesS Jis 830 Y gams uad o s Slazdl sha OhlasYl ple Slizms b JSis ezl das Lowind das oy um Sled) o0 yda Ogo
8548kl Tasdl B3y (o dlSaall decul) dladl] 38yl pl8,Y) 00 s o BIOS g 55 oomyg A5l s g 50 o2 dod s 9 duas 0555 bliol 1o Sl °
(pladl d>g § Bugazr Lyl J] gliod) dgiie doylkay 161 @
(wgwldl J] dasaz dBlhay of 3,515 d8Lo) wis Wie) O puis Olslasyl 162 =
las dogd s 301 @

Bllay Sy V) gl ymtal mit Vs blal) e lad e o1 YS90l ada (O Port) ol gl,51/Jls] dite Olsie ] pasdd] Sl &las § BIOS lgloy 550,01 Bluy  ©

Trinitech 5 Ultra-X Jis «Blayl odo Jio gerat d8g,m0 OIS & dus dlias d(pladl dog) s demaue LaLall 00 0555 Uliols) dnwst) Bsid dob oaeds udls $520 dols

LY A Ly USELI s 88 520 Ly 55y ka2 o Sl B3 1308 300y (o0 BisSn &y e Caw BT (2,8 gralisd) s UNS a3 By (Bl 0 sl il s

el Jsess kel dylell diy bl o Lyssle]y BUI had OsSew pliail] § ol 3ol wis gyl adlo ] pllad] Bolsenal J] yudo 1o gualisdl 2l OY

BIOS sulu¥l g,V JoYl pllss Jos g b D A

(oMl ;1) POST (311 sedall Lzl guals s iy Slasll ity gy ©

b 0,81 gM8] g lad 32l ,3 Jslow OIS sl el (03 955 B3le) £3BYI lam sdm ©

MBR Jias5 30,3 035 e DL yzead Jacs go INT 19h dsblill slus 33,0 s (7DFF - 7C00) 35131 gasbie § po )l e (Caby 512) I gladll Olgioms Josy ©

(8,511 @ MBR 305 8,45 &l olsic 5 118) .7C00 gBskl J] jmp 8588 Jos Gayb oe MBR [21] 8,44 b gllabl ,al ©

.19

.20


https://en.wikipedia.org/wiki/BIOS_interrupt_call
https://en.wikipedia.org/wiki/Memory_address
https://en.wikipedia.org/wiki/Fixed_disk
https://en.wikipedia.org/wiki/Power-on_self-test
https://en.wikipedia.org/wiki/I/O_port
https://en.wikipedia.org/wiki/User_interface
https://en.wikipedia.org/wiki/System_bus
https://en.wikipedia.org/wiki/Main_memory
https://en.wikipedia.org/wiki/interrupt_controller
https://en.wikipedia.org/wiki/timer
https://en.wikipedia.org/wiki/Direct_Memory_Access
https://en.wikipedia.org/wiki/Reset_vector
https://en.wikipedia.org/wiki/CPU
https://en.wiktionary.org/wiki/reset

MBR (g ) £ 38Y) Jomws 8,88 Jos S gz g b aand A

Y a5 I JoYI A all slol 2 e INT 13 Olslas plasiuly plud¥l Jouo pamis ©

(GRUB 2 8,45 J=i5 LoS) 83925kl LoVl dyylae) dos pascianl) o, ol pludVl Jgie dlise @5b oo G als £ Y8) ¢ Uadll (S 5dll g8l Suss ©
s o dbitll dles & sazuds (O7FF - 0600) J (7DEF - 7C00) (o (3usms 8388 o b3le) Lyuds J&5 ©

(8A00:0098 2z 3 SIUI & el @83 J] Jizs LILO MBR ¢MoYI Jasme 6,id (uSi) 3) W
(B3usd) pludYl Jsuzr Ao U] Oy OMizeass) DSISI acaiy (7DFE - 7C00) 8,5101 yslie J) (BIOS INT 13h 33,b ) G allss £36) pllad JolS Jis ©
Ol plad Ayl 0553 Glelyz] T duslos b e (00,8 035 e DL dezeaatlly < 0 e CS uzmact)] Jands o) .lalll pllss o M5) g lad 6,4 iy sl 1ol ©
(U] s o 5 O (5Say o, ] Sl &y b pllatl Juasss o2y W) . ognlod] JuedS wis (o, (po OBl Bl 18 INT 13 dblab) el pusius MBR 6,4
061B ;0) I @lstl JI (7DFFh J] 7C1Bh (pe) L3l Caly 485 Jadd gt 8,801 tayazd] 8 S1U gge ) 52801 8 Ll 0dudiny Cuald Caly T gras ¥ XP/2000/98 dokisi § MBR 24
5V dodss O3 sically duasd) Sz (3o IBM PC DOS 3.30 8,48 i LS U3 (s Lo 0600 J] by 512 S JolS g 255 (O7FF )
T/ 5999 8,45 XP/98/2000 & 38] s 8,45 oS o9 JolSIL Bugazr Glissy ] comdis IS sy eSS (EAT32 Olale pllas) 98 S9aing 8,48 4uis XP/2000 g M8] does 8,44
XP/2000 & 35] Jorws 8,8 § Lo 45 SV Oladss BN Jads. 0600 cyo Ty szl @shl 4] Cols 512 JolS geass
:Wrap-Around LY dSiw A
i i) deny (1,024 = 2°) Caltl) oo, i ol I Blshaw¥l susd BaslE oy 10 ) Jad Saiss o301 s SUlshaudl sas ST 51 1,024 Ll (b 5 oyl BIOS dalis] (g
Sus "N Cu "N mod 1024 &l dogill 5305 130) iz o0 1483 6551 850 Saall J] azls o 1024 i 31500 31us debasy BIOS dobil £33 1,024 g ST slusi g lyllosezal
Jsamll) Sl ye &Y 1,024 o sy B 453 (3500 - mod 1024) Ll gl 428 e Jadd 3 =i BIOS pllss il shaal 3,500 elloy (0,3 Jlosial CIsle 15] dlin (Ghsiod] SUlshuYi
Saslall ) hass oy Of aiSiay . &lshal 4,096 Jads psuy g3 BIOS pliss mo Grasmy Of oSy s gl pud (3,072 48U 3,500) Bl shawl 428 dad ma a7 o3 (Ol B Cazly 5 (3,072 s
Lolail § @3l OIS Jadll (e haodl 1 dlestis dolus Culiliss 400 Jlso s s Juaos 03 pllss § Collone 2.5 aoon Call g8 o9 eliSiny YL jasmy § O s 1ds . Ca 12
Blshul 4,096 (o ST ps25 Y I BIOS
a5 dad g 3803 05 13] JSi] Gt B daz Ul Cllas 13] BLIVL po5 Bgw doz 5l A g o5 I BIOS daail jasy L]
(35,5 ol dawll (3L &13) « modulo slgge A
(8,21 de gurshl § dyyelood) DL 0dn ST z2ly) 55T e sus dowd (Slo sgu5 Do of dos (pl) cewosdl § ©

.&gn,qlgyhdlylﬂzlléewyjognli:ﬁ_g%m:i@s(xw17()‘3' 17 mod 3 =2 Jle .deud ddoe 4y lioed dolue didas 330om ddaod doud Lhasd (Sldb I § ©
k(modm) =i, k puso dus 9 m rub das Wl (S 13ubs

M -1 90 g logd spame dewdill AL :dlial. m o k dowd AL s rab sus &l e m 303k 1,5 5

25(mod7)=4 25(mod5)=0 35(modll)=2 3(mod8)=3 -26(mod7)=2 -371(mod8)=5 -39(mod3)=0 -3 (mod38)=5

(10 +20) (mod 24) =6 . 24 51 12 e dawdl) AL DI GeubS e 83ke delud) 2y5] Jio

(Cswldl Olodly o b)), delu o e dmy loluo dwdlud) 355w loluo 8 dlell 5V delud) CIS 13] &1 (6

W dhas 35S Y Euomy OlSel Bas § W oliy § B riloe alS o3 51,2 o Gy dasd .
235 o (pSeall Olals) Cayysll Olals pasy § GULl Y ggan laliass oSy ¥ Cuor qualidl § 8 5le lyipeds 03 Il OLLYI & (da0) .
446 L) gY8YI 8,45 LS Jad wmy U5 MBR JolS &S sy ¥ 5aY1 lis didodl § . MBR dlSis Jo  FDISK /MBR (8550 5l 5usd ol plisiioly wldl o5y ba 1,35 A
8524 Blstial pastad] Usl 13] jaas ,aYl peeay 08 elld s BoMe .pludYl Usuz § ASall ColS 18] pusttad] dsluy o ualisd) AU 5085 093 (ol 64) plud¥l Glasles Ius (ol
O palsall Gy eg el e palsalls sl Bk 08 L5T OlSe § O35 0553 O oSy draledl Oloslall Dol 0dn G @YY glad g, ASELI (o 09 (JoYI el J] £38Y)
Gl Wy o Jl Dl e (oMe] "eMBY) g lad Silwg 3" 8,88 gy —.0/0/3 gladll § &;,o‘)ll MBR 4% pohs stoned.empire.monkey w98 Mie) .Ologlabl ells ] Jgo o)l dliwy
FDISK /MBR plaiul gaatus « u- 501531 Jhuw jls elley LILO o (8,2 Y5 MBR gl (0o LILO Jio g 38| Jasmo 8,45
pLud¥l Jguz (OYWsde) z s o d A
Lamloy 5555 e 3 alss O oSy goldls dalsi¥l pasy OY MBR & Gstha gud 4 JI 1 00 plud¥l Jgiz OMsun 035 ©
pLudYl dsaz dlsas § bl Co 3525 lag Y 655 Y Lol plisne Lot Jasts aoly oud 3929 b iy 5913 g MY e ooy OF (S d=p)Y) 3o B g
&Il e g DOS FDISK pecol sy Lagd sl ) 4oV Alsall § 0355 Oloslabl CilSg s doly gud Jlo 05 13] pas I Al oo &l pladVl Jouo Gy O pwsdopmp ©
.(dev/hdca/ of dev/sdad :JSilly Daoge O5Stus) b Asall § ZIP (05 & ko)) puandl] LS5 L ool o 31 IS &gl 00 Tu5 U133 Y UnixWare Jzo dabas oS
AW Bl JI gam] byt (MBR ¢38] 8,48 Clis

Invalid partition table Lo e L«éidg» Error loading operating system = Juic) U:.»M@Uap Missing operating system = >gdda Jusdcl plas
P e ¢l > g Op g SY: o ¢ o= 3 g Op g Sy 9iae Ja ¢

21

22

23

24

25

.26

27


https://en.wiktionary.org/wiki/mounted
https://en.wikipedia.org/wiki/Iomega_Zip_drive
https://en.wikipedia.org/wiki/Iomega
https://en.wikipedia.org/wiki/UnixWare
https://en.wikipedia.org/wiki/FDISK
https://en.wikipedia.org/wiki/FDISK
https://en.wikipedia.org/wiki/DOS
https://en.wikipedia.org/wiki/DOS
https://en.wikipedia.org/wiki/Disk_partitioning#Primary_partition
https://en.wiktionary.org/wiki/entry
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wikipedia.org/wiki/MS-DOS
https://en.wiktionary.org/wiki/modulus
https://en.wiktionary.org/wiki/mathematics
https://en.wikipedia.org/wiki/modulo_operation
https://en.wiktionary.org/wiki/number
https://en.wiktionary.org/wiki/remainder
https://en.wiktionary.org/wiki/function
https://en.wiktionary.org/wiki/operation
https://en.wiktionary.org/wiki/computing
https://en.wikipedia.org/wiki/Modulo_operation
https://en.wiktionary.org/wiki/wrapping_around
https://en.wiktionary.org/wiki/wrapping_around
https://en.wikipedia.org/wiki/Windows_XP
https://en.wikipedia.org/wiki/Windows_2000
https://en.wikipedia.org/wiki/Windows_7
https://en.wikipedia.org/wiki/Windows_Vista
https://en.wikipedia.org/wiki/Windows_98
https://en.wikipedia.org/wiki/Windows_98
https://en.wikipedia.org/wiki/Windows_XP
https://en.wikipedia.org/wiki/Windows_XP
https://en.wikipedia.org/wiki/Windows_2000
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/Windows_98
https://en.wikipedia.org/wiki/Windows_XP
https://en.wikipedia.org/wiki/Windows_2000
https://en.wikipedia.org/wiki/Memory_address
https://en.wikipedia.org/wiki/Windows_XP
https://en.wikipedia.org/wiki/Windows_98
https://en.wikipedia.org/wiki/Windows_98
https://en.wikipedia.org/wiki/Windows_2000
https://en.wikipedia.org/wiki/Windows_2000
https://en.wikipedia.org/wiki/CPU
https://en.wiktionary.org/wiki/entry
https://en.wikipedia.org/wiki/INT_13h
https://en.wikipedia.org/wiki/MBR_partition_table

Sl gl Glagles gzl LDM duites GULy 5uslB plss pusii 6SUs alud] Jsaz pusitun ¥ (Seslodl po,a)l . daoWI dalisVls 2000 jsusss pllss § dosd o3 i Sealodl ()l A

2o Olizg sLas] Layl 5Sags Suzall Slusglly day 201 Olasoll lld s Jlie ool 31 Bus e o3 (pladl) (2555 Slasrg slis] oS Saladl 0,8l g 0,8l e dSalipall pludly
& gucn L3bly 1) mirrored &5 Slusgll 5 RAID 5 guly Linl G5 Olusgll oda parity dueg3ll Co 4 g debay il Olasgll I3 s Jbis « FT [35] lasl) Lol dools
0553 Y G S Sale delisl dSaligall ol 391 8,10Y Slgol bus iy ST 9,0 ellay (Sl g8 (golodl go,80L &lie . RAID-1 by Lyl B39 (ST 51 w3 e
A5 E5dl XP 39a195 /MS-DOS, 95/98/Me/NT o (Sualiyll 5,81

(MBR g3 (505 00DFh ] 00DAh aodl e 1dasll] Cals 6) 95B/98/IBSE/Me 9uiag dalsil § po,al) rosll easdl (e 1A

FDISK Olgal geoz § [20] diniie Jadd ool USi § SIS Ll 545 Ll o) dul) ool 3V praz § lwdd 2 Cad Cali 6 03 (=l oby 03 Ls puSe

Slup 3 S s dalise Olol el dsey sl Lo 03] 1,31 850 5lanl J] Cob 6 LS bole] giuw 95B/98/98SE/Me doksl § 10,8 T s /MBR 5Ll go FDISK plusiiul wis

5,29 Sl 4 sy ool Lymsaz Loaz g 13] uo,8 S § Sl 6 &b g Cumy pllad] @MY wis Lo &l & yliol SOl LalS Cals 6 e Y1 Coly 4 5y e Jgains plis

(JW Jsuadl @ Skl sy LS (liyly ols GUS 4 o3 o)1 G501 MBR & [EEBEIINER] s

b ks S5
DAh 00
o Lls ol 2
DBh 00
DCh - (&) 81h = 3B (0,3 < 80h = U5l (0,8) bzl oo,3 63,
DDh 07 Olelw MBR 4] Cub 6 0da &S (o)
DEh 05 3B (o550 w3 ) sy (HBAIs (Slelul
DFh 08 S 08 05 07 => <Lus 08: 05: 07

A &l s ) 51y limg MBR 3 DCh ol & 80h dasdll ellas oo 31 bue 3555 a3 o, a1 J] Cold) elld pllatl] S lodie 4 -y 3l @B sbl baid GuSmy 0,1 03
Cab @ 80h degdl) ey O il 1) S8 s & death] I 0,8 § MBR § DFh J] DAh (36 Gl 5 o (356l 00,801 035 98 DCh Sl o elss
00 00 81 08 05 07 :J] Gluly ells & 5,5 doluo 7:05 dsludl § ! 3905 ¢ M3] u=s (DCh
255 & poiad MBR 8,48 Jnon G Caldl 15 55 0Y Jate 10,8 s slme MBR (61 § DAD aodl wis 552 sbl Cold) 555 0 dais¥l el iy ¥ 1 .
(oMel 8,281 z25) MBR 8,44 § [60] 8,591 lasdl Dy "Dlgs" e Juy 1 00h el cob uzs o J) Olub

Joigs plla B3N] Ay dxdl BMe Ly Cand Sy 6 00 O Lals eVl ells § Sl 0 Cdgus Syls Cnuietul (oS5 13U 9 ,he JIgudl Ly ouall (asSI i dsy
1B8h - 1BBh 55l wis @lsll 3 O 95 & [36] 10,80 md gt VS &Y ly) Gl

Ll Bow Sl g, dll Jog me pliail] Jusd B3le] o3 ((95B/98/98SE/ME daks] us plusul) T 35 0o,8 I MBR (0,3 (e dllas divs slis] Al §

Lo 8 03] e 3l ea5dl) Coly 6 08 puds oo Jute 10,8 US & £ I8W uolld 3525 oy 285301 ALl Hoab Jlaizls Hlazd)

Win98/Me (s;lsb 0,8 plisiuly U3 dos gahatud (Sl 6 &5 hars $WU1) uo,a)l (e FDISK /MBR ,aY1 ddizs (a0 ,all dol & Giasll a2l 088 & 05 Jodl

(Win98/Me MBR (§ bslisll 8,441 Jaid sT) BIOS pliasy dols Baias dizwe 52 91 £38] oo (of dlieiy ¥ (o8l U5Vl gladll of ST g IS U8 Sg

PTS-DOS 5 DR-DOS plbss lgainiun MBR & dhntil] oLVl o ol £33 1 AAP CMode ez b e o 4 A
MBR § AAP puith] il gl (605 S¥oe plistuly wiall sl § (All (0 81 (o 38V e s3lall wogll oo pllas 9o PTS-DOS 01 i sy polile 158 o250 oulid)

I3 AAP 0485 MBR § 43150 £38] 8,445 5,591 dsyll OMoull 43 dols dusls pundl) dlsss (dlay G oS dlos oo 1585 (alisg o) plaidl ddlod] wsd yuloe mo 3lsi s

Sy dlall e 6,5 Y1 Ay )Y aludYl OV ss gum] Juy Asabl 0de MBR pusiun Boud WY ale dassiy 835250 dolsdl dlsull da CilSy AAP (pldl gdsill s MBR (a3
ISias Ll pllss Jobs b (1S & (0o 8l 85305 sll] delos sL3T dS,05 o ¥ i ladll pailas Jas) Cals 512 Jshy cale ] jeds of dadlaill g0l 391 asl § g8Y1 glad J) i o
O Yoy (80h.FER) L5 (10,8 BusS g8V ole Coly o 55 8,880 o ydlas¥) MBR 8,48 BMs e (Jus)] dgolgs Dgacdl Oloie s"IBM" 2853 puds o) £33 gl

e8] glhd Jaos L] diSiog AAP gY8YI e ety lall 0dgy (Sam Yl 49D s § donane 51 7 Sy (a5 91 pa8Y1 49> s § 00h 5T 80h 2o Jlodl 5 S) Jandiss olsS Jad Lgalusital

SV ol g8l it 2T 03 3e

CHS / LBA 4331y ddbuill: JiSUl &gt $b i qm 3 @ g g g e d
Olold dllas I pludYl Jouer Mooy das,Lls (0Bh 06he 05h (po LBA g o ) 0Ch, OEh, OFh glsi dogas .po,all J] Sill gums Gslul S52-5 0215 plud¥l g i jasy
BIOS INT 13 dsblal) elu Uisllss plasul Gle 3Ladl § dazsiy C/H/S = 1024/255/63 (o ,ll
B,41 ol BV ezl pol 3Y1 e B3bl SULIL 8 bl L5L 33 8V by usmy o CHS 03 0l ge .ol po 8l e &5L38 Gl AlS JS Lgid dlews Goludl & SIS :CHS Lgis

(pLu3Y 33lona (35 & Y8315 0,801 s sl 3 Lo guni) dpotid] grall (oo Wl B e o3 U155 Y BIOS s ol il 380] dlal gy a5 oSay ) el 7391 CHS 0.8

2o 08 8515 slun USI Olelhdll s gwh )l Sus Oblghuli sus a9 G H, S dlie § Cldlis] 5T Culsh &My hoss (geometry) GLuld gl 33 OIS IDE (o) 31 554 U3
Bl 20100 USio laad 5 on Olelhd ellay o)l ool LBA diibul) dlS)I Bigie 5o4b
Jza 31 o 55ll dalil § sty coswlodl § o235 32T e &350 (Olelhai)) GULI IS g@8lse wuss § guls Bl e pasias b ddas Dot hahie LBA Lgie

‘Tape Drive o dblasl o350l (ol 315 IDE Coldl g0 ,8)l slse mo dadlgzll ATA-2 ol 315 SCSI ol 31

.28

29

.30

31


https://en.wikipedia.org/wiki/AT_Attachment
https://en.wikipedia.org/wiki/AT_Attachment
https://en.wikipedia.org/wiki/AT_Attachment
https://en.wikipedia.org/wiki/AT_Attachment
https://en.wikipedia.org/wiki/SCSI
https://en.wikipedia.org/wiki/Disk_sector
https://en.wikipedia.org/wiki/Disk_read-and-write_head
https://en.wikipedia.org/wiki/Cylinder_(disk_drive)
https://en.wikipedia.org/wiki/Tuple
https://en.wikipedia.org/wiki/Parallel_ATA
https://en.wiktionary.org/wiki/Alignment
https://en.wikipedia.org/wiki/INT_13H
https://en.wiktionary.org/wiki/cleared
https://en.wikipedia.org/wiki/drive_unit
https://en.wikipedia.org/wiki/register_interface
https://en.wikipedia.org/wiki/load_address
https://en.wikipedia.org/wiki/Boot_flag
https://en.wikipedia.org/wiki/Disk_partitioning#Extended_partition
https://en.wikipedia.org/wiki/Logical_drive
https://en.wikipedia.org/wiki/PTS-DOS
https://en.wikipedia.org/wiki/DR-DOS
https://en.wikipedia.org/wiki/Advanced_Active_Partition
https://en.wikipedia.org/wiki/MBR_disk_signature
https://en.wikipedia.org/wiki/MBR_disk_signature
https://en.wiktionary.org/wiki/hard_coded
https://en.wikipedia.org/wiki/Dynamic_disk

Jo) g ol Cus Coldl jo,8) (S 3 ddas Jacwd = 13885 .. 0,51 J] LBA 1 &5lls LBA 0 J;}” S Hlael zo guono dae sk g 283 LUl ddhil] JSU) Bgie It
4oz 5o BIOS Coldl ol il § &535b) LBA duo)ylos s Cuo o g laill 63 ERES RG] glhdlly s Blghudl e JS 03y wass s Il CHS Oldlas) 5 o3

(dLzo] 20) LBA 5 CHS (s ool 5 wolawad] oo o, Jl Jgazd] 3315kl CHS glsis J) i g Uadll 3,

CHS ] LBA (o Jigos el 2 Ol LBA J] CHS (s J3go0
C = LBA + (HPC x SPT)
H = (LBA + SPT) mod HPC S = (EnsSec ,, - StartSec ) +1 (Cx HPC + H) x SPT + (S - 1) = LBA Al (CxTHxXTS) + (HxTS) + (S- 1) = LBA

S = (LBA mod SPT) + 1
oAl s sl JSI Sleladll sus Jlaz] = TS 5 BIOS dacr ;3 Ui (o ,all s Dlshal USI pus3 )l sus Jloz] = TH gl 63, = S )l 03, = H &ilsha¥l 08, = C .
(Coldl o580 i sy 1) slae JSU Oolelhial) @a8Y1 susll = SPT 5 Blghul JSI Guss U gadYl susll = HPC .ddhatl) JiSU) Olgic = LBA o

O9S &l b o2 o Aol )l T oo St dod "+ 53355 ol Aol (BU Wl dilae ] 15 "mod” J9d40) .

Jbis Jis ] 2l ¢ 15 Gl Jlta ] 2y 5 ol e
4 = 80262+(255x63) (4 x 255 x 63) + (254 x 63) + (63 — 1) = 80324 (0x255x63) + (1x63) +(1-1)=63
254 = (80262+63) mod 255 80262 = (80324 - 63) + 1
63 = (80324 mod 63)+1 (4% 255 + 254) x 63 + (63 — 1) = 80324 (0% 255+ 1) x 63 + (1 - 1) = 63
oMol grall sum] § (C=dc H=255. $=63 ¢ )l Llg dSlaos (SPT 5 HPC si). ST 5 TH Ol puiia o lgeniitas C=1024c H=255. =63l (0,31 SLuld 8 yme sy .

el gz Ol § el pusiad o3 (LBA-J)-CHS) Uysoxtll o plieinly Llgill glad) LBA Glusy I3l dus .
(3374783 96 a3V LBA slas §i 3374784 = 63 x 16 x 3348) :el> e Jlis 1- §sSuw (LBAS g game = Cx Hx S) Jol> tpls3 Jsl sa LBA O O Ley .
RN PO [P P ) 32
o 3Y151) ddlaill plud (o Dgogn dod o 5205 dgle oSy pud e o] § aioll gl (g )lall MBR pludl Jgas § (sa8l oS 4 Lol (e had sty dlsue elloy
295 Cdouwg ol § Y1 (o)l Mie) plladll § ol 33 8,353L1 Bloekl sus (o ST dulaie pludl olis] 4283 FDISK gl sy 065U oS sk 0555 0T o8y dukedl 0d (il
(ol g 85 aS 0 el U] dsactdl szely ST Oloslel) (LBA &gis) OFh of (CHS dsic) 05h 555 8ols okl el 53 (32 52 5Vl (o2l 47 os Ldoi § o 26 90
bl o 8l g g S d A 33
xiall gudl] § thadd oty pludl Jou G3sb o8 Ly ,=5 es @8] S 4 Lasas (Ul gaulil) MBR § LoV pludV) (e o okl el § (ke pud 1) didlain (10355 Bumg 52
JSa5 Bazes 8] Mo Bas Luse pruay dd )l 035 (W) EBR ) i3 dlsae ety U5V BBR oy (56 ilaie gud 929 Ao 9 dhay g (ibil] gl Gaw EBR JS a5
Calil32 01 S35 oSI) MBR § 545 Y alls &bl pludW oSall sasll 3055 Gl Jadd o (G9uas &) wordll B)lowe dusg wiall il daasll dolull OF iz 1is . dgose da3ls
(MBR 0,4l 5a3¥l ozl 5
diebl EMWY Jorw o s ¢
(CeusS 9L 3o EPBR ikl gl 38] S :dinsd).(grphally dbolhasl) J53l) azas pludl Jouer pasciuys MBR dedy (extended MBR 51 EBR) azekl ¢ MY Uz ol el §
(had ulg a8 elley OIS FATI6 & 0dll £ M8V Uz OV lin Extended Boot Record (guwse) "wiss ¢38] doa” ooy Bl (3831 gl ) MY Uz FAT32 3) 1

A 34

20t pludY) Jguer

il G 5V ALl o 81 slizmaly o alain (03 US @e 5,85 dipall ode . OMSaa 4 ol e Olilbae i pusii 0SI MBR § golsall plud Jgue oy i 5L EBR § EPT
(pazs Y OYoun 3 6l) s dols Busly dliue s elley gl el

A ool £BYI g b J) 55 JsYI (Blaibl 0,8l wiell pludV) Jouor § JoYI Alsakl  ©

(A8 A all pusaad Y )51 ddhia ol 31 de sy ¥ OIS 13]) (JWI ahell g0 )l § EBR ] 5085 &5 dlull

0 ikl glaz
OB 0C 0D OE OF

. 0000 00 00 00 0O

EBR uzabl gl OSlon g5 sty :
el ] b Sl 512 e 00 00 00 fe
E b6 0a 00 fe

ee 11 00 00

01£f0

£36] zdss (s lals) i pLudl Usi [T] (10saenkl et amy gl 38 dabaill oda) [43] yho Culy s ||

sisl) gudll Jsb 03 Couos § Sy g1 gualisdl G dle oy ezl e (dtall @] (508) * 55V atall udl] Olosloe § dupydl Jshll 08 pasy S fdisk el 2 OS/2 pllss §
pLadYI G oy dis (35 OF oSy N azell el i &l wis ((alaill el U3 (o Agidin il dolucdl ) &5l dolull § (Jol pud olis] 3 13] * (Gzoled)

(hdat2 5 tavi Bge ge Sleslell 04a) (0872 plis Glodlas o & wiall el § (IGahts (0,8) Jols 15T (leper 48,55 SUI) 2l Wias pud i45) *

dias pud g 53 sy Partition Magic Jie 15T galis poiy Lowis (591023 Bilghull bl wia3 L3l 8azell g3 pludl Ly aiS) OFh gl £ o3 o B ysall aiSay Y OS/2 fdisk geoli

(ool 3Ll o 5306 2 OS/2 pracy OFh J) 05h o oS


https://en.wikipedia.org/wiki/PartitionMagic
https://en.wikipedia.org/wiki/Partition_type
http://www.hdat2.com/
http://www.tavi.co.uk/
https://en.wiktionary.org/wiki/overlapping
https://en.wikipedia.org/wiki/Logical_drive
https://en.wikipedia.org/wiki/Disk_partitioning#Primary_partition
https://en.wikipedia.org/wiki/Software_bugs
https://en.wikipedia.org/wiki/Disk_partitioning#Extended_partition
https://en.wikipedia.org/wiki/FDISK
https://en.wikipedia.org/wiki/OS/2
https://en.wiktionary.org/wiki/entry
https://en.wikipedia.org/wiki/Logical_drive
https://en.wikipedia.org/wiki/Logical_drive
https://en.wikipedia.org/wiki/Extended_Boot_Record
https://en.wiktionary.org/wiki/entry
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/Logical_drive
https://en.wiktionary.org/wiki/entry
https://en.wiktionary.org/wiki/entry
https://en.wikipedia.org/wiki/Logical_drive
https://en.wiktionary.org/wiki/Entry
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wikipedia.org/wiki/Extended_partition_table
https://en.wikipedia.org/wiki/PowerQuest
https://en.wikipedia.org/wiki/Disk_partitioning#Extended_partition
https://en.wikipedia.org/wiki/Disk_partitioning#Extended_partition
https://en.wikipedia.org/wiki/Extended_boot_record
https://en.wikipedia.org/wiki/Linked_list
https://en.wikipedia.org/wiki/Logical_drive
https://en.wikipedia.org/wiki/Logical_drive
https://en.wikipedia.org/wiki/Disk_partitioning#Extended_partition
https://en.wikipedia.org/wiki/Disk_partitioning#Extended_partition
https://en.wikipedia.org/wiki/Partition_table
https://en.wikipedia.org/wiki/Disk_partitioning#Primary_partition
https://en.wikipedia.org/wiki/Disk_partitioning#Extended_partition
https://en.wikipedia.org/wiki/Disk_partitioning#Extended_partition
https://en.wikipedia.org/wiki/Logical_drive
https://en.wikipedia.org/wiki/Linked_list
https://en.wikipedia.org/wiki/Disk_partitioning#Extended_partition
https://en.wikipedia.org/wiki/MBR_partition_table
https://en.wikipedia.org/wiki/Disk_partitioning#Extended_partition
https://en.wikipedia.org/wiki/Quotient
https://en.wikipedia.org/wiki/Integer_division
https://en.wikipedia.org/wiki/Remainder
https://en.wikipedia.org/wiki/Modulo_operation

U doan | o)) ) i se
2% dlsua
3# dsue S s o
. sl 3 ) ) 2l s ) i
. M—log)z.”b»3_ PR e o) = i pludl Jsue = e £3B] Jome
= }f?
o
0x55AA
£36] gk
&l
e ol gl s |
N
2pdsas | Y e doie TR s pludl Usie = unes £35] Jore
34 dbue L
2 535 By — 4% il e
0x55AA
> 38 gl

by
ol o] L
L# e [ 97 - |-
24 dsae o tas pludl Jgaz [ Hee £38] daw
E
3# dsae \yf"
3 Gyl By —] 4% dsse >
EJ¥ERY)
)? 0x55AA
. e &3] g ks
Cdguy Sole (e dblhas
by

Gihie 5058 IS & 5,5 wiekl pludY) Jguer S citel] pudll § eV Gabaill oo 3l slizuly
asl § ST ol las Sigus o § s IS dosdl § Slyazadl o Lo Lolls 583 Gl deoledl e yuastl] Gglod] ole § pusiinn glaas FT (sthe Yl Joos) lasll dilozadl o d A
O of i L UsT Sgas wis Lolas Jusll e (8555 all dalils &5 5lie dasd) 8)shs ] L 0550 g2l A1 1 018 @llad] Jios B35z Camer) 3 15] (Slizmo ) f szl §) 0LsSa
G slas Yl sae Y] Layl 5085 L8LoYI e dz)s gady W Mo 8lol) dulusd] LoVl 5T Al dazlss bt ) dalidl) Al § "slas V) Jaos slyg o) o2 gy S o

Aol ddasll s OF U3 055l of pladl lglessy OF 5Say

d85,ma 1BBh J] 1B8h wedl (3o 958t ) Cals 4 03 MBR ] 0,ll 363 Sy pladl pody XP/2000/8/7 3 O j9aiss dalisl uol JeedSy (opall dmy B 2 gz g e e e d A

dosss 6T sl )l e 3y I o JsY1 Coldl of Jambie XP/2000 390ia9 Jie dabil § 08U e85 & 0583 OF oSazg b s Jlio ol oall 3) (3 0l o 18U kel 68 )L Lo
S Caldl ol e Nl “IA 85 1A 84”5 6B 40 6C 40"5 87 04 88 04 3o Cilzes JISaly a5 (5,513 Ol 9ang 38 O¥erws § < AB BL A8 BI1” :JlLl § 54155 LS el i
Lo el (Say ¥ a1 elle3 (3 O 339 & g Y] DM i 2l 025 2,531 (oo bloVl oda a3 § pllasll gy dun s S525 Jlaiol zo dlilaze 0553 Ladls Lyyas JBY) e gl s
Ll 3,53 1 ¥y @8,V 03a LS § dalas¥l 03 lyzeaseral (il &Y1 hacall By Vs | 80EE AQ.FB"s "ED19.EBBE” Jis 530]

OSJ 3luo¥l 63,0 0XIBC wis Coly 2 5 stage2 &) dlo Ll g M8Y1 8,44 &l Olsiel) OXIB8 wis Coly 4 pisiiun OIS GRUB ol 5y dalaill oda ¢ win.tuenl gdge Cloglsl sy
AB6h asd) dalay wis_pdl dalS O350 I o )T g5 pllas o pludYl Joue &l U3 dols Glasloe 0355 LelaiYl jasy 0x1B8-0x1BD dhuill s 1idlos 8,1 puali ) grus
& &k Coadl ol 0 Ladls Jaols g Lgdyloxe Sus g BYI elhsY1 Jiluys & oYl &2l dhag e (1B7h J) 1B5h e) ol 3. XP/VISTA/2000/7/8 &I 5suiss deksl § A
055w (551 Oleb Saung Olslno] § oS dalall s shas Y1 Sloy g3, § MBR 8,45 lyeusud eudll oda . "2C 44 63" 958w (3 0uS] 399 & Yoo 39 oo &5Vl Oyl
Jg¥ 8.5 & dol3¥1 J] 85 pusied ol 3 ode Ol stws (slas Yl il y 8,48 Judos wis @3 Jaslin) slaz ¥l Loy § dodsad] Blnll susd a8y dalizee CIlg (SWI Coll 08
) S50 Logo Il iy 53 072Ch JgUl aumdl dguedts (o LSl (58 sl )l 35 3 8,801 Y5 .072Ch 0744he 0763h : £ Y8YI s A5l e Lyd e oSy Lot ALy IS 130 oy
2C 48 6E 1o ol 058wy dSUIL Sl 8,48 & Ulu Il 98w ASUYI XP/2000 S9uig divs § s (Bloxkl Jsb OIS Lagas) dousiial

ESNER BPRUPRR)

63 75 9A | 8.1/8/7 j9uug

62 7499 Lwd S99

.35

.36

.37


https://en.wikipedia.org/wiki/DR-DOS
https://en.wikipedia.org/wiki/Windows_NT_Drive_Serial_Number
https://en.wikipedia.org/wiki/MBR_disk_signature
https://en.wiktionary.org/wiki/redundancy
https://en.wikipedia.org/wiki/fault_tolerant
https://en.wikipedia.org/wiki/Fault_tolerance

2o amhl ol jsas U8 i haadl 1 pusiind COIS cpugs Jia dagdl] dali¥l x86 dlile § Lgisd) bloil asl s 1ol Sginll haa sl (ol aatll @ g b B d
Coblus 1 J] el gadl $uoS gt T Bgiml) s 20 elley $1U1.8086 gl Il elluds (38Y) wis) baadl i § Tug X86 o 38152kl Gladlell gesz O Bo,mll . 80286 s
lass Co 16 5 1 Lea XS (segment : offset) Lgisll & oMz 5T Oloss pusiil 8086 gllss .(ColishS 1024 = 1048576 = 2 ) RAM 8,513 (e

16 susll Olaslas o 925 8,511 § b 0 § Olsis U] 5eiSs dshill OMumus  ©

mh)l Sz 510 @y Olgte ] duus 65536 = 2'° 50 5 Lo Olste ) peds dol3V of duw padll S ©

&Bse 1391 Gbsadll Olgisl) Ol hoy
0000h : 0000h 0x16+0=0 0 Ladod! 8,511 Olgis = 0 dol3] O dshd ] i
¥ el
0100h : 000Fh  100h x 16 + 0Fh = 100Fh 100Fh Ladsdl 3,51l Olgie .= OFh d>13) 100h dshd J] i3
0002h : 0000h 2h x 16 + 0 = 20h 20h = Ladsdl 8,51 Olgie
eblas/dslas of lgiSes 8,511 oaslis tlasd
0001h : 0010h 1h x 16 + 10h = 20h 20h = _adsdl 3,510l Olsis | hex = 16h

O 551 13| ge OFFFFh dshd awass oSJ «oblise ol = OFFFFh : 0010h (58t Gslod) 1ia plustuly dobll ssadll 8,513 Wiy Jaid Coy 16 do13Yl5 dshill 0 &S5 LS
O CaliskS 640 Jadd a5 (&) dalill Jo (0) pllaill 83 52:ome 0A000h : 0000 usy I dalaill Y5 (Bsbl e s A20 has (ombl Jaoill 8,88 ,iST 2o ) Blatll dis g 0010h
553 GsLu¥l e § 8,511 (55 llall Cu-16 o] Jaadll i plls § Y5 dnlad &l e 8,850 S/ S /8518 mibaiian Bsw ol 6f basidl s § Ll . gwsd Olageas Jol

w6 dlas uz g Y hasdl s § ¢T) Jeiedid] pliasy dolsdl &b lgd Loy ([40] DBoisdl dolus JolS ) St gabatny (1) 85101 & e52 T ] 5 oo BSlg bel 1l mabituny uuas (5T oM

plabl golol s sy agdodl aedl § Jusedall plss ccaradl g3 (0)bail § oSy Sl plls 358 DUSYI gebazas 3l gual )l
51 8,2801 debd a CaliskS 64 (e iST ey s sls o ) dulady Jadiony SS g ol V) UL dshiy hadion DS 5 (Jlondl 3l ey Gladiog CSITP Myl (aind] Jaoill §
a8 e o s UL

a5l Gyulod] - 8086 glla & Dginl] doLuno oula's

8086 &gis dolune JulS ol

Coblgs 1ipze
Fiw, s I I 1 1
0 ) CobslS 640 obslS 704 CobolS 768 Calishs 1024
. W A
R RS
zalls 095 lgoasiug RAM 3,515 EGA/VGA RAM /

deal Olaguy 45l RAM 3,513
$51 plbl 3,515 BIOS

1100 dogdl] youis DS dshadll o OF oo 5ad)
1600 = 16 x 100 Olgisll ] ety & isa lia

|| B, (oo JUIT €521 3] el 391 €Sy DS plasetaly
CalislS 64 zong 67136 dis gty 1600 Olsisll ais Tag lia

ALl Slaswy 5o (I EGA/VGA Olosar,l) &lisb) RAM 3515 J] SLadl elSay dogll 03 pliseialy ColishS 640 = 16 X 40960 4] yedo B dsladl] denas § 40960 dagdll Juomity Cead 13] 1,5 Jlin
deaill Olagu )l dals 8,515 = Text Graphic RAM (Ol )l 2,6 5ksa) (341 02,20l doshaia/ uusrl Glogar )l gone = VGA/EGA
. codeproject 505 deinmeister g8se & &5alz¥l &2l 39750 &5V Dol bloil o Jo¥l o 21 .[48] .ColislS 1024 5o Cablie 1 5«2l 1024 50 CalishS 1 Gy 14
S gy 05 (I3l Olgisll Gl (elzmoliyy § ddy AiSoy @) (alaill Olgisll duds s (pY1 doslll § B)LaYI bohe e suay ¢HI) Sbpdll olgisll o ww d A

1338 Olsie J) OXFOOO:FFFO dmbaill Olsie ysess el e Jlia (6 i) do3¥) dugeas G dal] + 16 x (5 ) dbadl] iz § ol

‘ 16 x 61440 + §5520 # (10  [000) + FFEQ -+wx16:gg@|glw|‘
‘ = OXEG000 + DXEEEQ = 0xEFEFO (1048560)) BB 2l J1 0 )l Bl Dggus o O 5503 16 3 0l 5 e S pllss & ‘

BIOS § Gilo @90 J| ALl 53301 50 BIOS allss ) psdy sgi Il ol Grldn pugd 1) (0x100000 ) BIOS dilgs U3 Caly 16 2 OXFFFFO olgis
rlhall Slee J) Sadl (Ses laaie of ] Sladl dubasll o gllal) oSay G sl g BbL o 5T Gismes Aol didosl) L 1 851G 8 gmonh] doluckl (o1 Digie dolus /olad A

Oeslisll Soads pllabl § poolie BB oye e oty gllakl 3 Bginll dolue poo L Ul Glgtal 5T Syl Olgimll ] ey

& Olas 558l udy ColS oo euaatl] ddysb dilia s @bl J] &2 pladl 8513 O5Saw (w9 pllas 8,51 8,11 § 1) easeill Goulodl 85401 8 8,511 bagass o f A
A dalise SO ddndl el § Bl OF Y] cswlod) 8,515 ks § dasall day,hll ods oo U315V plsgetl psl amdl Of 0255 . wed pllsss IBM PC 85821 e JoY1 Sllasl
ez Laa S5 64 19330859 bl 83821 e gz sVl e SIS IILT &g ,mll A5kl ol sl 83821 plasas B,SIW 1S ez pimy Cobilige 1 O dBM PC jlaz Jsl s Lews (1981

O Lgulodl ole laisly Jag LI S)sil) ColSs dads 1ol 8 3,5y (il piud 4S)) o Gomlo pasiiud «ydll § puslahl pam ColS B340 ells § .Cubsls 64 amn Y 5,513

A bl § saby S (Layl Tioma lym) duwlal sblin dimyyl ] L3058 8,811 8525 03 d(doasetd] Copulsad] &l §) gunal] ed e sl 0V 48,25 Lo e Lolad Calisno

.38

.39

.40

41


https://en.wikipedia.org/wiki/minicomputer
https://en.wikipedia.org/wiki/Commodore_International
https://en.wikipedia.org/wiki/Apple_Inc.
https://en.wikipedia.org/wiki/DOS
https://en.wikipedia.org/wiki/IBM_PC
https://en.wikipedia.org/wiki/Computer_memory
https://en.wikipedia.org/wiki/DOS_memory_management
https://en.wikipedia.org/wiki/IBM_PC_compatible
https://en.wikipedia.org/wiki/Memory_address_register
https://en.wikipedia.org/wiki/Address_bus
https://en.wikipedia.org/wiki/Virtual_address_space
https://en.wikipedia.org/wiki/Physical_address
https://en.wikipedia.org/wiki/Address_space
https://en.wikipedia.org/wiki/Physical_address
https://en.wikipedia.org/wiki/Logical_address
https://en.wikipedia.org/wiki/Physical_address
http://www.codeproject.com/KB/system/asm.aspx
http://www.deinmeister.de/
https://en.wikipedia.org/wiki/stack_segment
https://en.wikipedia.org/wiki/data_segment
https://en.wikipedia.org/wiki/single_tasking
https://en.wikipedia.org/wiki/Address_space
http://www.codeproject.com/KB/system/asm.aspx
https://en.wiktionary.org/wiki/wrapping
https://en.wiktionary.org/wiki/overlap
https://en.wiktionary.org/wiki/RELATIVE
https://en.wikipedia.org/wiki/offset_register
https://en.wikipedia.org/wiki/Index_register
https://en.wikipedia.org/wiki/segment_register
https://en.wikipedia.org/wiki/segment_register
https://en.wiktionary.org/wiki/wide
https://en.wikipedia.org/wiki/Mebibyte
https://en.wikipedia.org/wiki/A20_line
https://en.wikipedia.org/wiki/Intel_8086
https://en.wikipedia.org/wiki/X86
https://en.wikipedia.org/wiki/80286
https://en.wikipedia.org/wiki/Protected_mode
https://en.wikipedia.org/wiki/X86
https://en.wikipedia.org/wiki/Real_mode

plad! 3,515 &l J) WVW bl 4 - Cylila 16

dzwge 8,515
Extended memory

Ale 5,515

High memory area

10FFFOh .,‘!_!,_

100000h - 10FFEFh

FFFFFh Coblie 1 32l
dsle 3,515

Upper memory area
A0000h
9FFFFh CubslS 640 52l

4ol 3 S15
Conventional memory
3,5l degwabl oo dblhasdl
CobslS 0

00000h

IBM PC go 38152kl Qosulod 45l 8,511 3blia
Jeesall bl § (et plis plimo i o) gual o) 4 5o o LiSU (U] daliil) dyasdl gaseid] Qswlodl 83321 & iz 83smomme I3 L CaliskS 1024 5640 o b Il dabail
ool Bgis slid pad Joss Wiy ALl 5 SIUI cpolis d92-5 &yd) BUL] Sy Vs (dud 5831 51) Lyallall 8 SIUI pusus (osuSle) wul.of dlo of (S Goung cdis GusYl
Aol RAM gslis e UMzl 3as5 31 (42 381 sl s dorluns)
dyasll Cole ) lyslimbl u93 gual s Lyodiind dilaikl ods (CBg puih @ dmond] diwg 8 yapd 5,513 02) (ol 1024 x 460) JoYI CobiolS 640 :4uulis 5,515 of AoVl 5,815 ©
OFFFFh J] 00000h ;e ia3 bl ol (Ladiie 8515 o5 CalislS 64 Lyt dshad o) skl ugs pllss Cood dosmy 553 (61 Layss 8,511 § dosill ol sl (Ol cyo
dahill ods .OMeidls ROM JUllss Jie polsdl plusads pladl 85421 ol i 8352 (doMaoYl 8,511 338 8 blis) Collius JsT o dyslell ColyslS 384 :dysle 3,515 dibte ©

FFFFFh J] A0000h ;e 435 . ClislS 128 gy o2 US duwasdy o321 B30 ellas

0xA0000 - OXBFFFF  ColisS 128 (b 5yl BBl Al 8,515
0xC0000 - OXDFFFE  ClisS 128 3505001 3421 35 )liey 3ls dols RAM 5135 BIOS ROMS Slazdl jSIsd
0xE0000 - OXFFFFF  ClysS 128 Cassette BASIC plla (s 3¢l,)l 35135 BIOS ROM o] guali ol

oo il bas & pllbl (3550 Loie la] 3Ll (Sars (dmash] 3,S130) G ColislS 64 Ui odas dass) .M Coblies go (J3T Culy 16) JsYI ColislS 64 :Jle 3,515 bz ©
.10FFEFh J] 100000h ;s (sbisll Jio3 01a ST deoSaol 8,513 oo oo cowd pllss lgadiniu Bole dmushl 8,511 didy e dilins lylmzny

& (21 78V anill 51 amebl ol § pllad] Jiniy Lowie GLdly gual ) dol e paseas plad) 8,513 dilys i HMA 398 8,511 JalS 23 : extended memory dswge 8,515

(sl 3,511 04 oa <52 Liis HMALsW ¢nygy o) plad) 8,515 § Olsis ,5T J] 10FEFOh olgisll e Tu5 ,SI1 0d Jsuiys Jie «umYl 5l 80386 5] GlaYlne
<52 8,511 0da .CobglS 640 LMooVl 8,513 S9uo usti 4usd el W AdLS] 8,515 393 (w9 8,515 8150] §) Jasuall Jouud) plss e 8 L ol :expanded memory dswge 8,515 o
EMM pulbl Gl ¢Sy dmwobl 8 511 dxio Hlb] (] lledl lyussg extended memory oo
NetBSD 6,44 (3a5) .190h - 1b7h 35,1 § (Boot selector) g Y8Yl guol 3 8,45 dalaie oM J] $,L5W 1BCh wndl uis BSEIh g3 53l elloy NetBSD (63 ol (3 &5 plss o s d A
OF AISadl) o3 ol Joung & ol 2863 mo (2,15 T iz ddbhaill elyyo0 o3 U . AAS5h LIS mdsill dalSs 194h - 1BBh 35.0d1 § NetBSD ¢ Y8] grals  dihaia 515 Uiyl (MBR
-(Boot selector el 8,45 & dahill ode LS wmy 4SJ @393l lio Jadoy @l & GRUB 38 Jooo
(Al s gely 3T Sloslel (aud V1 @85kl e L85kl /usr/mdec/mbr Cals (e) Waliz] 4 =y JWI 2 k1) g M3 Oy Sus sy NetBSD allss

ASh = 386BSD, FreeBSD /_A6h = OpenBSD /_A%h = NetBSD :c.i)l 0ds u=b MBR § OsStw (S o EN] & BSD disklabels &Mowe pluseinl dosdill EARY] CL...ESJI Lo

O sulod] e Cold)) (0 81 uid 3 ddhill 95 Cdguws Sols pludls BSD disklabels pludl . uSids joding qpwod Cdous Sols § dblaill aludVlg Buzell eudl] bahss dis dadl ol

995 Cdgus Sole el § dublaill/Bazebl pludYl ] Jsos)l Ll lgiSiay (LS 1o dalisl BSD disklabels J] d8LoYb.dladie Lol pludl § (58w uasad]

42


https://en.wikipedia.org/wiki/Logical_drive
https://en.wikipedia.org/wiki/Disk_partitioning#Extended_partition
https://en.wikipedia.org/wiki/Berkeley_Software_Distribution
https://en.wikipedia.org/wiki/Disk_partitioning#Primary_partition
https://en.wikipedia.org/wiki/IBM_Personal_Computer
https://en.wikipedia.org/wiki/IBM_Personal_Computer
https://en.wikipedia.org/wiki/Hard_disk
https://en.wikipedia.org/wiki/Linux
https://en.wikipedia.org/wiki/Microsoft_Windows
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/Logical_drive
https://en.wikipedia.org/wiki/Logical_drive
https://en.wikipedia.org/wiki/Disk_partitioning#Extended_partition
https://en.wikipedia.org/wiki/Disk_partitioning#Extended_partition
https://en.wikipedia.org/wiki/FreeBSD
https://en.wikipedia.org/wiki/FreeBSD
https://en.wikipedia.org/wiki/FreeBSD
https://en.wikipedia.org/wiki/FreeBSD
https://en.wikipedia.org/wiki/386BSD
https://en.wikipedia.org/wiki/Partition_type#PID_A5h
https://en.wikipedia.org/wiki/Partition_type#PID_A5h
https://en.wikipedia.org/wiki/Partition_type#PID_A5h
https://en.wikipedia.org/wiki/Partition_type#PID_A5h
https://en.wikipedia.org/wiki/OpenBSD
https://en.wikipedia.org/wiki/OpenBSD
https://en.wikipedia.org/wiki/Partition_type#PID_A6h
https://en.wikipedia.org/wiki/Partition_type#PID_A6h
https://en.wikipedia.org/wiki/NetBSD
https://en.wikipedia.org/wiki/NetBSD
https://en.wikipedia.org/wiki/NetBSD
https://en.wikipedia.org/wiki/NetBSD
https://en.wikipedia.org/wiki/Partition_type#PID_A9h
https://en.wikipedia.org/wiki/Partition_type#PID_A9h
https://en.wikipedia.org/wiki/Partition_type#PID_A9h
https://en.wikipedia.org/wiki/Partition_type#PID_A9h
https://en.wikipedia.org/wiki/Berkeley_Software_Distribution
https://en.wikipedia.org/wiki/BSD_disklabel
https://en.wikipedia.org/wiki/Disk_partitioning
https://en.wikipedia.org/wiki/Disk_partitioning#Primary_partition
https://en.wikipedia.org/wiki/Partition_type
http://netbsd.gw.com/cgi-bin/man-cgi?mbr+8+NetBSD-current
ftp://ftp.netbsd.org/pub/NetBSD/NetBSD-7.0.2/i386/binary/sets/
https://en.wikipedia.org/wiki/NetBSD
https://en.wikipedia.org/wiki/GNU_GRUB
https://en.wikipedia.org/wiki/Windows_NT
https://en.wikipedia.org/wiki/Windows_NT_Drive_Serial_Number
https://en.wikipedia.org/wiki/NetBSD
https://en.wiktionary.org/wiki/valid
https://en.wikipedia.org/wiki/Offset_(computer_science)
https://en.wikipedia.org/wiki/Magic_number_(programming)
https://en.wikipedia.org/wiki/NetBSD
https://en.wikipedia.org/wiki/expanded_memory_manager
https://en.wikipedia.org/wiki/expanded_memory_page_frame
https://en.wikipedia.org/wiki/Bank_switching
https://en.wikipedia.org/wiki/Virtual_8086_mode
https://en.wikipedia.org/wiki/Protected_mode
https://en.wikipedia.org/wiki/Real_mode
https://en.wikipedia.org/wiki/IBM_Cassette_BASIC
https://en.wikipedia.org/wiki/BIOS
https://en.wikipedia.org/wiki/Read-only_memory
https://en.wikipedia.org/wiki/Read-only_memory
https://en.wikipedia.org/wiki/BIOS
https://en.wikipedia.org/wiki/BIOS
https://en.wikipedia.org/wiki/Video_adapter
https://en.wikipedia.org/wiki/shadowing
https://en.wikipedia.org/wiki/low_memory
https://en.wikipedia.org/wiki/Kilobyte
https://en.wikipedia.org/wiki/virtual_address_space
https://en.wikipedia.org/wiki/physical_memory_address
https://en.wikipedia.org/wiki/Virtual_memory
https://en.wikipedia.org/wiki/Mac_OS_X
https://en.wikipedia.org/wiki/Linux
https://en.wikipedia.org/wiki/Windows
https://en.wikipedia.org/wiki/IBM_PC

(CHS 0-0-1) (33ell) 0 3liakl ¢ Uadl

0000 31 cO 8e d0 bc 00 7c 8e cO 8e d8 bf 1d 88 be
0010 7c 50 57 b9 e3 01 £3 a4 b5 03 £3 ab cb 80 fa
0020 7e 02 b2 80 52 52 be 1d 89 e8 4a 01 bb 94 89
0030 af 2a 00 8a 46 04 84 cO 74 0a 80 7e 00 80 75
0040 89 2e 84 8d 83 c5 10 83 c3 09 80 fb b8 75 e4
0050 el 00 cl e0 02 89 c6 8b b4 00 8a 85 £6 75 19
0060 2d 89 50 be 13 89 e8 13 01 5e e8 09 01 5a 31
0070 cd 13 cd 18 fb f4 eb fc 66 8b 6c 08 £6 06 91
0080 04 75 43 5a 52 b4 08 cd 13 8b 44 02 50 cO e8
0090 86 c4 cl ea 08 42 f7 e2 8a 54 01 01 dO 83 el
00a0 £7 el 5a 83 e2 3f 01 d0 48 39 e8 74 47 bb aa
00p0 b4 41 5a 52 cd 13 b8 65 89 72 a7 81 fb 55 aa
00c0 al £6 cl 01 74 9c 66 89 2e Ob 89 be 03 89 b4
00d0 5a 52 cd 13 b8 41 89 72 89 a0 00 7c 84 cO 74
00e0 al fe 7d 3d 55 aa b8 51 89 0f 85 75 £f 66 89
00£0 5a e9 Oc £3 5a 8a 74 01 8b 4c 02 bb 00 7c b8
0100 02 eb ce 10 00 01 00 00 7c 00 00 00 00 00 00 ..
0110 00 00 00 45 72 72 6f 72 20 00 0d 0a 00 [de 65 |...Error .

0120 [@215314412014a42)52N20N62NEENGENTAN0004e 6f 20 | BSDIMBRIBOOE .No |
0130 61 63 74 69 76 65 20 70 61 72 74 69 74 69 6f 6e |active partition|
0140 00 44 69 73 6b 20 72 65 61 64 20 65 72 72 6f 72 |.Disk read error|
0150 00 4e 6f 20 6f 70 65 72 61 74 69 6e 67 20 73 79 |.No operating syl|
0160 73 74 65 6d 00 49 6e 76 61 6c 69 64 20 43 48 53 |stem.Invalid CHS
0170 20 72 65 61 64 00 e8 03 00 be la 89 60 ac b4 Oe |
0180 bb 01 00 cd 10 ac 84 cO 75 £4 61 c3 00 00 00 00 |
0190 [i¢ Bl 06 00 00 00 00 00 00 00 00 00 00 00 00 00 |
01a0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |
01b0 00 00 00 00 00 00 00 00 00700 00 00 el b5 00 00 |..
01c0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |..
01d0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |
(el 9 8,84 ale) 01e0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |
(NetBSD-7.0.2) 01£0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 55 aa

00 01 02 03 04 05 06 07 08 09 OA 0B OC 0D OE OF 0123456789ABCDEF

/usr/mdec/mbr
b 8,48

1 [49] olae¥l plall & oo amed’ 8,4 dihte

8,84
- Ml NetBSD

Boot
2 (&) § S5 18.2) dlge selector

36 [60] (el Coby) NUL sls] +Cals 8 x 4) ddsY1 aludM ¢ Y8Y1 ol doY ¥
$asid] Cguladl (o Al puds e S 5 dm3s3 LSle ] 9ang
(MBR) BIOS o3 disklabel
. € Sfusr
2dm 1- NetBSD
b oswap
B S c
a £ (root)
1 ez 1 0-DOS NetBSD dory & 4
PR
w il JelS
~('6J"~LW33/33*3£5 0559 98 Ll (:U:J) Juseiad)) (all:.: oxds ﬁﬂ@ (:lhq dl 8,Ls) : DOS (w9 dalS ©
(NetBSD (s dsyjoil) (o J| Jl g2ly ST Oolaglel) SLICE dow o5 :,say BIOS doll § el Ll ©

w8l JolS Juies § 7" pasetas 15U Jasl elame § - 1386 Late J] (dalise din o Jiniy i plad] (A5 ol Ui ) oo doncs C5 7" 57" pludl diaus ©
Juastu Lois RPM. s :Jlis MBR JolS &S s Bguw (1515 L) 81031 O 2855 Y Ll . yhall g0 siiondl s Ledls 055 OF @535 Y MBR eliss] Olgol B3asY 1,5 & o A
JCS LT il o) puds Jass e MBR &y bl yao séo Coly 37 8513 (FFh wadl J] 00h wodl e) Coly 256 Jadd CiSy Bgw [44] &yluebl IPL 8,425 MBR
JolS e Of 0Say Y Caly 446 £M8Y) Jacxh daciekl do-lukl MBR § :IPL / Initial Program Loader ! 8,450 lunl Jase b b qp qpqfiqmdod e g g ed A
5 stagel :3,a8)1 0l elowl G0 (uSid @ 5.39405 £35] gl J) BIOS plls Jus 6,201 0da jouis daksil § . IPL |sLazs! o5 &5l 8,44 dahill oda Jios lig) g dBYI 6,45
Ol al (e stage2 ol coreimg deus I 8,280l 5 Sle Josd ol MBR a8 il oo,8) (e JsYI slucl $ 0S5 8ol Al stagel.5 sl core.img 8,44 Jaossboot.img
0Ll (1) Olilzma Ol Il S U] S (§ )9 5 Lamdlas] ol (o 8 e Slowd Lo Y guds plla] gud o d A
(W ISl O5Sews (St Olsaios die) 655 Y1 usial] dalail dousiins & e ple iy, (aung dalail § pusius) Cdaws Sobo e iy
U £33 6 Usdane @] doma ety Jol o : OB  ©
GRUB ¢ Y8yl Jlasxas dnitrd C3541 6 dedl Glake plis Jalaiee s puSid 8lg3 Cale Jia g Y8YI Olals (Olalll plisd) golidll Ga,p)l Jkestll) FHS (oSG Do Jaghass § :Jlie
&38] gud) /boot/ Sl e Daoge 553
TEWBY Sl ey il 1 ] 5085 plad) § (eiall Bahatl) ol Ut Oloslie o3 OF 3oaing & (Sl 1) JSo1 ) S ,Sale iy e Ll B sy
2l yion OB ymys dusetal) s s ety ol e pud s pllail] o8 ©
] s & b0t/ 5 sdedl JJWI T amly g (U5 ¢ 3BV plathl oud (S & Wby (el LI 7/ Slazdl o Dgoge §555 i pllas Slale oS &



https://en.wikipedia.org/wiki/Root_directory
https://en.wikipedia.org/wiki/Operating_system
https://en.wiktionary.org/wiki/boot_device
https://en.wikipedia.org/wiki/Windows_NT
https://en.wiktionary.org/wiki/mounted
https://en.wikipedia.org/wiki/GRUB
https://en.wikipedia.org/wiki/Initrd
https://en.wikipedia.org/wiki/Linux_kernel
https://en.wikipedia.org/wiki/Filesystem_Hierarchy_Standard
https://en.wikipedia.org/wiki/Linux
https://en.wikipedia.org/wiki/Primary_partition
https://en.wikipedia.org/wiki/Windows
https://en.wikipedia.org/wiki/Microsoft_Corporation
https://en.wikipedia.org/wiki/Hard_disk_drive
https://en.wikipedia.org/wiki/Boot_partition
https://en.wikipedia.org/wiki/System_partition
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/Initial_Program_Loader
https://en.wikipedia.org/wiki/Initial_Program_Loader
https://en.wikipedia.org/wiki/Ranish_Partition_Manager
https://en.wikipedia.org/wiki/Porting
https://en.wikipedia.org/wiki/Intel_80386
https://en.wikipedia.org/wiki/Porting
https://en.wikipedia.org/wiki/NetBSD
https://en.wikipedia.org/wiki/Null_character
https://en.wikipedia.org/wiki/ticks_per_second
https://en.wiktionary.org/wiki/timeout
https://en.wikipedia.org/wiki/Scancode

(Olwa] dol) 3.1 5 0 Hauis die Cdgws Suls iy

Pl gle" QIS Jamg g Y £ ld s §siom gul) 1ha Juiedall pllss £38) (6 Jggann cpllss gYB] sate 5T WY Juomo oy Jol pud : plail] gl ©
Spsystemroot%h of pllathl yisw 5 OF S9ains & Boymb) (hidnl allss alews ity g0, o o : BTN ©

et jde ey o pladll euds g YBY ol s ety ) £ 3BYI o el 0y cpebiaiin JBsSy 5l sy gud GUsSy 4B £ Y8YIs plladl oud Souiss &

o .C: G ,mebl/8 y=bl ooy £ Y 0l g s gud 50 Wiy B pma (9uy bakie pls oud Loy ool 7 S9uiys asmy .Cr il g § LS 38Y15 platll 0ud 7 399 b3
Y Ul (e 52285 Q9 duadie pllas pud glizy U BitLocker gl » das ol Olslasy)
Soizs plls el 3939 &3] gud

bzl gl
sl pllss £36] sl o
C: g, 055y Bole

35429 o
\Windows JJ> § 055 @ale

Ci (55 Lo IS pllailly g 38Y) ad bt pliss § Lal .D: 835315 (C: O 55ms pllatl o ¢ 7 35135) il (C: (e lawsd 5 D 0,3 e 7 9135) Mwsd il 7 55135 s Dl
odn o Lais 028 08 puseid LIl 854291 & BIOS B, Ly 1) Cablonz 137 52l dlSiia U5 e ot 5035001 0585 5ls> JSLiay B35 ma dll] ool 39 )b & s A

5elz0Y) @Bl 1ia mely JWI Jgamdl oo ST Slaglel aludYI Uglaz § dossiiall Cu-32 e Yoy (Cobloye 128 5] FFF FFFh) dadll

52ls=> s=ls>
7.88 GiB/8.46 GB  Int 13 dsblic <lus dazls | 504 MiB / 528 MB 1024 Bl ghaull
29.8 GiB/32.0 GB 95 jsdus | 1.97 GiB/2.11 GB 4096 &gkl
31.5GiB/33.8 GB 65,536 &lshudl | 2.00 GiB/2.15 GB FATI6 (u e
64GB 98/98SE 3suizs | 3.04 GiB/3.26 GB 6,322 &lghud)
124.55 GiB / 127.53 FAT 32553 | 3.05GiB/3.28 GB  Phoenix BIOS 4.03 / 4.04 St liss & Ul
128 GiB / 137 GB ATA dgol3 553 | 3.94 GiB/ 4.22 GB 8,192 &lghudl
738 GiB / 7.93 GB Int 13 dgols 5985 (il 240 ASine

gladll MBR izl o 080 o) LYl sz § (1 gladll 0 l))l) wis gy VBR 5 Blshall s9ue o 425 5 105 pludY) Sols :pLudYl 8l3lowe ) d 2 g g g b e e d A
/01 Sy sl e Tz 6,591 80531 aLudYI 0 e & (CHS 0/1/1 JsY1 Bilshaa¥l ga 1 ool 1 ) JWI 5Lkl e T SV J5YT gull § VBR e (CHS 0/0/1) J3YI
& (Oliae plls 950 61) dgd 9 lymeazs MBR Jg¥l g laall slials 8,6L 0555 (g8 63 8ole) Coldl io 8l oo JoYI slaal 3auing o1 S (raudsts JoYI gl OIS slgw :dlimMo
aie joung e Bl drlo Vg . (plas ud o) Olake pllss 6T o 552 ud UV skl JalS o MBR O Lals ¢ a8 2048 J] @iy Coltll (a1 &by aie 8,8La)l Slelhdl sue 7 joang
Jsaz dol oe dolus 355 OF Gy el el § dudlaidl plud Lay] gl pussiadl ¥ Buide ol gaass dabacl) ells CIS 15] V). MBR § i dahaill els § g8V all
(@525 8,21 dsgushl &) mudlebl 0da mely ST Ologlel JoUI S5V udll Jio Jahiebl i 23 dihill sludYl O dzs sl 13g) . EPT uzel) pludYl

e (A00)) gl grol y pliscial wis) 2048 511024 g Uil wis dyasdl hiesall dabil § 563 gladll wis Tay JgYI ol & JsYI gl Bole

Disk identifier: 0x000ba675

Device Boot Start 3 Id System
/dev/sdal 42 83 Linux
+ 5 Extended
576704 51335707+ 7 HPFS/NTFS
204266474 80967568+ 83 Linux
209905289 2819376 82 Linux swap / Solaris

UV ol dlas 13U ity i <y 35l Buazrg 3 U9 g U] B 3 o581 (e &3 50000 Slelladll sus 583 OF 2 7abl e dagdll 0de disl B,S3 LS 1 dasd] Ololhdll dibie  ©
& Jo¥ il o 80l 5F (CHS 0-0-63 J] CHS 0-0-1 5a) Coldl po,80 & JsY1 LoV gl Ao (B &35S dagdl] 03 (3F 00 00 00) 63 doyill ellal (8l pludl Jgaz §
el & 3T of I Gabill o ,all T gl I of CIW of I :ddsY1 aludVT Glus Blo § oS0 (pols tine £ 8] Jorw g Wiab) gudl) G (2355 8am5 IS OY) sioll el
O 18] s - dogill e W bl 0,3l dewidlly azell pudll &yl (oo Olslhadll Sus ol o isall Busg U8 Il &5V pludYl praz Olollad sus §5Siw dogdll wiiall
655U AalasVI § ULl IS5 .63 Juy glad 2048 J] @iy) pud J5Y 8)smentl / dibiell Ooleladll sus 7/l S99 & OF Lole .JsW) Gudds gl of CI of I g JsYI g

MBR Jie dalaibl ode Jiius Olizwe ! pasy NTFS Gliale &l 79 gld | NTES 8)500mma 16 3831 Oolellad by
GRUB 2 guabs

0 Je—1 I 5Ll 62 —H— 63 G 5—He—126 ... 05T dl

.46

47


https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Extended_boot_record
https://en.wikipedia.org/wiki/Disk_partitioning#Extended_partition
https://en.wikipedia.org/wiki/Logical_drive
https://en.wikipedia.org/wiki/Disk_partitioning#Primary_partition
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Disk_partitioning
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/Partition_alignment
https://en.wikipedia.org/wiki/Master_Boot_Record
https://en.wikipedia.org/wiki/Boot_loader
https://en.wiktionary.org/wiki/installation
https://en.wikipedia.org/wiki/Microsoft_Windows
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/Track_(disk_drive)
https://en.wikipedia.org/wiki/Hard_disk
https://en.wikipedia.org/wiki/Windows_7
https://en.wikipedia.org/wiki/Master_Boot_Record
https://en.wikipedia.org/wiki/Disk_sector
https://en.wikipedia.org/wiki/Hard_disk
https://en.wikipedia.org/wiki/Track_(disk_drive)
https://en.wikipedia.org/wiki/Microsoft_Windows
https://en.wikipedia.org/wiki/Linux
https://en.wikipedia.org/wiki/Partition_alignment
http://www.dewassoc.com/
https://en.wikipedia.org/wiki/Booting
https://en.wikipedia.org/wiki/BitLocker
https://en.wiktionary.org/wiki/identifier
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/Boot_loader
https://en.wikipedia.org/wiki/Primary_partition

1024 doiill ] 8LV CobolS desud pasnd Lo W CobolS 1= (& piwll) Cob 1000 5 ol 1= (L5L1) cob 1024 ol o z‘z‘g‘gg@

$ cat /sys/class/block/sdX/queue/physical_block_size

A e pasd] g lhd)] gz wass

$ cat /sys/class/block/sdX/queue/logical_block_size Sldlls L,Bln.l,!

. Metric i 1EC &izd jlmo IEDEC julzse jlme

(Gl Joll i 3ls) BT (W Ay SN L) (Slig SOV Aig) L) ulonk)

1000 kb Cobels 1024 KiB coluS KB CalislS

10002 MB Coblew 10242 MiB Coluw MB Coblew

1000% GB Coblove 1024% GiB Cole GB bl

Sl Slislae

1000* TB Collys 1024* TiB Coles (o> &z 5)
1000° PB Coblis 1024° PiB Colew

1000° EB Sobls) 1024° EiB ColuuS]

10007 ZB Cobly 10247 ZiB Colew)

1000® YB Colle 1024% YiB Colwy

Lz 5l 035 (e 5553 brall plall s oo ONeY dol go Couldl § alall Olos) alasa ko3 Sy oo :(scancode / scan code) s 8,44 ol pliall & x> gasds 8,48 A
A3 dols Wlsg §555 L glabl sdaslol 8,00 elles L8 sl puilall phime .2l 3 Ul Cali 1 o 8,341 03 ez cpl 2 ) ol o 8152l 8302V § plide USI daaiee o8]
Slizme I oo dalies 53T b il Jogestd alie Judlos Llos (S1o5 Jobl 8,08 Ju 3 Il lal) pasy Ll (B2 of Bl T B0 Coldl 2o 145 8ols oy 3 512 0 8,25

XT. oo sl Lo ST o PS/2 el dog) Sis) 3,0 03 go Olegaza S35 25 pasal] Gzulodl § ikl Olog)

3 degama 2 dsgama 1desome
IBM 3270 PC) IBM PC AT) IBM PC XT) e BN fos

(dlal) o
e R =
(mic e mic i oo (gols ) A

.. et R (IBM PS/2)_scancodes &l 25

-- FO 5A 5A 9C 1C (dewss JI peiilabl d> o)) Return / Enter jhudl J] g 52 ) (G ,00) o o sl o 1
-- EOFO5A EO05A E09C E0IC (dua8 I zalall d>4)) Enter zlde
-- EOFO1F EO1F E0ODB EOS5B Sladl e Joang plide
-- E0F027 E027 EODC E05C sl s 3auais plide

oley 0151986 ple il 0953 5ol 858 myg Az 1oVl Cgwlodl sl 153l o ST gl O sulod] dilo] E5(Sa] &S50 dualsll O 2l sum] &S5 Lowis 1984 ple & A

3958 Jsl 05 (5,52 guals ) virdem yog 8 54l LSUT G JsYI 0935/ ams & 31,85 OIS i) dalShls 8 yaubl Slus pull pas Tad agedl Jadd OIS | suasdl ol 0 w58 OF uol

il 8,880 gy O3 (A 52 23/ 5ad 55 & Slid w9508 03 1987 JsYI 05357 sronnd § Lid w9y b ple sy 03 ol (2 6T dalail o ddlgall 858291 § w9 Oldke gy
ookl 5515 (lal) dusmadl Jio) glonld plosebl Al e oS IS dotss S35 g o] 0 Sl Ol s sl S sy 5 U8 &yl sazme @31 Olugpd U] BLoYL
o358 el e Jlie daz §San Oliltus Ol Jof o0 LBLS 509 18 8,8 LS WS 025 o uSalls (gasidl Lgulodl Coan Y 2 Ul ez (o558 U s i 8,511 Jaasiis
2001 5131/ u5ke § 5ab GV (Oladll susie Lills

6ole o Y g5 gl o ko o5z kb Jaoxid (Ugesdl ol) pos el 5SB Lol (Gl o) (I 1S AT Jor (30 Lgalima arlss 1000 J) 500 (o ellod gos,uill 8,05 Bols
"Your PC is now Stoned' &luy e dhcus Ol s lgodaso (Jsus) 8,ab 50 ey Jails o w9 b Mo 392 obl (wg pudll izt dggun o yusts

DEBUG glustuly baid 3563 & st U5 Josd ysadio 599, Ly (dumazall &%) §) Jakd Slaudssi 5 daulsy 03l20] Sy Coltl oo, (e GBLI o y50 O oML i

Je (Eomanll L3 segall) 2500 ol Liwvsy Jin 885ke Ago 5f (Alimebl hraddd §) (Soapall OLSII Jio los] 0aaiS o el 5l csine sl arma o b ol Gsuee pug el IS 058y 43
Pl Gl Ol IS5 lazdl 03 dsgal dlisiue I G =Y3) LLadll Lo Mg il sY3e @dlsd b o 3l (9ot ol Wl 834l Glol Gl oS gt (w358 LS e
Ll 0 lase § 03,2l e g sl Mis (i3 § Ml D52 g) Lanls ey

(ISR 8 SI) § doubl Slugpudll @ f g 2 0 1

591 QU Y s9asdl Jass (Int 13 5555 sols IVT [56] Jgaz pa) ST of Busly dablie [54]ahass (lgzdl § o5ox5) 8,511 § gl o O sy 8,101 & dagill Slavg )
Ol @8 ol 025 (g0, 8 zolell Olidas 481500 050 0058 I SLad) Uslony Lawis (ol w558 5T crume Bukss 35 puseiacd] Uslon Lais WSl (g Uy LS) cpume b s (389
Ctrl-Alt-Del grilie dsblie b 45 ko (95 Jin Sl el pasy oY guzd ¥ 08 ussaall Balel dlos o Y] 8,511 (oo Olugpudl) 03 350 Bsw Slazdl o SLseSl

Ologlall 0320 g Qouldl (08 JI 85Il o)y 125 (0,8l ol *

25 Olgol gizas S dlhse 3583 BIOS § dissll 04 8ol (oSJ MY glad Clugyid do § e Iag . 8YI Oilsllad Jaas5 miny of BIOS pllad) (Say ¥ Oloslll sy § A
BIOS Slsole] § 83abl 0d 5,51 850 Sl B3le] diSlay el o Gl9a¥l el ) glisy Y pussiad) OIS 18] S Jasll g0, 8l guaedils

U8 g alsze JSiia puseias CuSSs s plad el Olile pls Ol slis] of Ggulod) e 5oyl ysb § sl dhsis Olles slisY Jomtud gualy degome 1 CuSSe) w0 d 7

.48

49

.50

51

.52

.53


https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/Kibibyte
https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/rootkit
https://en.wiktionary.org/wiki/disk_access
https://en.wikipedia.org/wiki/Yale_virus
https://en.wikipedia.org/wiki/warm_boot
https://en.wiktionary.org/wiki/disk_access
https://en.wikipedia.org/wiki/Brain_virus
https://en.wikipedia.org/wiki/Cascade_virus
https://en.wikipedia.org/wiki/object_(Computer)
https://en.wikipedia.org/wiki/Terminate_and_Stay_Resident
https://en.wikipedia.org/wiki/Iran's_nuclear_program
https://en.wikipedia.org/wiki/Stuxnet
https://en.wikipedia.org/wiki/Zionist_entity
https://en.wikipedia.org/wiki/DEBUG
https://en.wikipedia.org/wiki/New_Zealand_virus
https://en.wikipedia.org/wiki/payload
https://en.wikipedia.org/wiki/cross-platform
https://en.wikipedia.org/wiki/PeElf_virus
https://en.wikipedia.org/wiki/Lehigh_virus
https://en.wikipedia.org/wiki/Vienna_virus
https://en.wikipedia.org/wiki/Virdem_model
https://en.wikipedia.org/wiki/benign_virus
https://en.wikipedia.org/wiki/Windows_key
https://en.wikipedia.org/wiki/Windows_key
https://en.wikipedia.org/wiki/Numeric_keypad
https://en.wiktionary.org/wiki/main_keyboard
https://en.wikipedia.org/wiki/Carriage_return
https://en.wiktionary.org/wiki/normal_letter
https://en.wiktionary.org/wiki/release
https://en.wiktionary.org/wiki/press
https://en.wikipedia.org/wiki/IBM_3270_PC
https://en.wikipedia.org/wiki/IBM_PC_AT
https://en.wikipedia.org/wiki/IBM_PC_XT
https://en.wiktionary.org/wiki/set
https://en.wiktionary.org/wiki/key
https://en.wikipedia.org/wiki/PS/2_keyboard
https://en.wiktionary.org/wiki/character_key
https://en.wikipedia.org/wiki/Yottabyte
https://en.wikipedia.org/wiki/Yobibyte
https://en.wikipedia.org/wiki/Zettabyte
https://en.wikipedia.org/wiki/Zebibyte
https://en.wikipedia.org/wiki/Exabyte
https://en.wikipedia.org/wiki/Exbibyte
https://en.wikipedia.org/wiki/Petabyte
https://en.wikipedia.org/wiki/Pebibyte
https://en.wikipedia.org/wiki/Terabyte
https://en.wikipedia.org/wiki/Tebibyte
https://en.wikipedia.org/wiki/Gigabyte
https://en.wikipedia.org/wiki/Gibibyte
https://en.wikipedia.org/wiki/Megabyte
https://en.wikipedia.org/wiki/Mebibyte
https://en.wikipedia.org/wiki/Kilobyte
https://en.wikipedia.org/wiki/Kibibyte
https://en.wikipedia.org/wiki/SI_prefix
https://en.wikipedia.org/wiki/Metric_prefix
https://en.wikipedia.org/wiki/International_Electrotechnical_Commission
https://en.wikipedia.org/wiki/IEC_80000-13
https://en.wikipedia.org/wiki/Technical_standard
https://en.wikipedia.org/wiki/JEDEC
https://en.wikipedia.org/wiki/JEDEC_memory_standards#Unit_prefixes_for_semiconductor_storage_capacity
https://en.wikipedia.org/wiki/Technical_standard
https://en.wikipedia.org/wiki/Decimal
https://en.wikipedia.org/wiki/Binary_prefix
https://en.wikipedia.org/wiki/Byte

Jias 5o kit CuS 5 5de i3 9 ROOE O3y 10telS (0 &S50 CuiS35y olS - pusctank] ©ighsl ol paseadl B5b (0 (2SUl iz @e plis U] Usosl puazlabl Suslud Zusdl Ol )
Byl &1 llabl 59der erley (I g S ol o gl i 5 CuSS9) e s pielS maess wie sliel Bus gasd 0o

Sl 0w OB k] Gasdl 385 sy 451 Eommy Sstonl) peS Sldesll o dhakis o) b llasally (o bs Josis domo ] § iS5 (259 ) (3 BLOYI g gnll of b (& d
B3uze 8yg0 § dlududl my

(JSad) i) 8,511 &yl § @8lsll Clablabl Jgazr & &3 05K 838801 gaslis . Luaall pllss o lolss § dizme Wl Olablill pusiiad w3 pllas Ol :Oleblibl Jgaz o ao d A
ode g ST ol Olgis gl 58 13] Minws Sasell Olgisll 3] 8388 o «3asl (vo dsblie juad ladis w9 Byluod lads dlodl oysbisll ] 5L 1 dlash psdy il plis

dsal) Ol ) Lty 55 S Dsd 0y Olublakl Jsir Joass L(Sa] (S iiT) lohdss3s daaerss ole] ms pudl] ity Juiial pllss J] 3588 &l el wie (puslisl

i
e 9d o9
FFh dsblis
003ECh 3,131 Olgie
U958 s
02h dsblie
00008h 3,511 olgis
Seb ek 01h dsblie
S 00004h 3,131 lgis
i dsblia JS
(CS) 3, dalad (Ca 16) gold Ol
- a—— (CS) B dskad (2 16) gulul Olsis
d=blie doie T dsblis dovia 00000h 3,511 Slsis dedesll 330 (o 16) d013)
L Olsblall Jsas

oSoxdl e pug el gz dsmyg U8 dsblibl i g
Il GBIl e o e 50950801 (09 508)] 5055 Cam) oAl e MBI gL gaidne 851,83 Uil pllas g (e el kb 03 8,51 & Jas OIS 18] Gl 2 w9 b S e e
(Ul § duds plodly) Glablall Jgaz 5uss Gasb oo IS dd gt ool 009568 (nssadl 8,88 ) ol Ggmirbl e Yoy (oYl £3BYI gl lgiona
A2h bl § S alll sleals dTh b a0 § cals JsT slzal dads 21h Gugs dsblis e digdss 18 Jls> 025wy Sl 4K g5 Uin 048 asal] du5 pusiiad Glug,d bus Jha
el Dglome wis U3 o sl oy Ly «DIR ;o) dhaulsy o ym Olas Cale sl Jsb (e 4096 pas dglos g el gditug A1 oLVl g oo Lanl 3Eh Gl 3le5 3Dh (alll gds
BSIU § adS g5l O 18] Dilall GlALLl § 4K BLAST gdrad o) Olug,all Glslae i . B%e] wis Galll Lilo] Sgley o3 ALkl o 9asl bysa (g edl] coliabl Calll 34153
(JoV M8 a8 gedre ] Clabl gladll 85158 Uglon Gubas T dizsis Int 13 pusedl pllss dsblie (ol ssly Glall gY8YI gl Ggede slish pohy (ahom g, 5T Jba
oda D13 lazdl s leSIl Ll ghd U glises pastul] WU . Crl-Alt-Del peslis dxblis (pl 5l Jekdal] 53l] duols (o 525 Oh ladl do-g) dsblie o simy Ll s

g3 55 LUSII o &5,b1 ol BYI Dlao Jumis cnmlin Slavs dl) slis gualiy aaiss 3,511 o Ol ]

dsblall glgil Caog
Oh-1Fh BIOS usall plls Olsbolie
20h-3Fh 099 pllas Clsblae
80h-FOh ROM BASIC s
F1h-FFh dodixiun b

(IP) dadsl) 30 (Ca 16) dol3] (CS) 8 s duhd (o 16) gulul Olgis 1ipeiss dsblia USg &gl Glidsy cuslis 038 Cowld] 8,515 § OlSe 1 TVT ol dablall deie b e d 7

dsblic die § Al JSs dsblibl Gl ge do3Y e ISR dsblibl Gliss) de doddl das e Gl das oo §5be (Ablill Olely jpolie Ll seass) VT dsblitl Slgss Jsie

ISR dsblis sy Olsie JS43

85001 de gurshl (o dblhsd]

+00 +04 +08 +0C

oocooozFo | 1 cs |_.u cs |_.u cs |_._u cs
ooooozeo | 1 cs |_.u cs |_.u cs |[_.u cs
000003D0 ;//_,}A_— (=t — Ccs p— | Ccs
000003C0 ~ Ccs — C
ooooooso [ 1L cs el cs = —]
oocoocoso | 1 cs |_.L cs |_.1 cs [__1 cs
occoocoso | 1 cs |_.1 cs |_.1 cs |_.u cs
oooooozo | 1 cs |_.u cs |_.u cs |_._u cs
oocoooozo | _ 1 cs |_.u cs |_.u cs |_._u cs
occoocoro | 1 cs |_.u cs |_.u cs |_.u cs
ooooocooo | 1 cs |_.1 cs |_.u cs |_._u cs

x86 dakul § dsblall Clgze Jsaz

54

.55

.56


https://en.wikipedia.org/wiki/Interrupt_request
https://en.wikipedia.org/wiki/Interrupt_handler
https://en.wikipedia.org/wiki/Data_structure
https://en.wikipedia.org/wiki/Program_counter
https://en.wikipedia.org/wiki/Code_Segment
https://en.wikipedia.org/wiki/interrupt_vector
https://en.wikipedia.org/wiki/Joshi_virus
https://en.wikipedia.org/wiki/4k_virus
https://en.wikipedia.org/wiki/Program_counter
https://en.wikipedia.org/wiki/Code_Segment
https://en.wikipedia.org/wiki/stealth_virus
https://en.wikipedia.org/wiki/Software_interrupt
https://en.wikipedia.org/wiki/Hook
https://en.wikipedia.org/wiki/Hooking

ode . Cobliwe 504 1o ASYI ol Y1 ) Slasll (dudbrll JSU Bgie) LBA eouy ¥ g3l (gulo¥l 1,25 JLooYl pliss) BIOS s prows duzme 5y &5 DDO (wsedl plls &l (& o f A
RAM 3,515 & BIOS & Colt)l (o ) oSoxta Jiedio joloxti duiit] ol LBA-48 dlutol i JSLadl (o g i)l it o Lol ol 42
Rk S C35 @ shze¥l s Usass ge aSTlls o580l 0 Ll el3231 Ul dsooll 6,59 el Uslos 0 U8 o O oz dusma ! ol ool pn oS ] J50 9 lowal)
il BIOS pliss s EIDE oSoxia &l v 5f BIOS el &3 55 ol o) doaddl .o,8l) &iliy & dummo )l 030 patis £38Y1 (03 s (g I £ 08 U Jyiss
Low bit 3o o/ LSB dueal 31y ©
O I Sl 635 0Y) S Hh0 Gimay (Coldl asd (301 Ca) low bit padsis (o aw sed]l de Co so ileast significant bit of LSB deaal J331 Bl of 3oY1 degdll 93 o
adlall LUSI G endl 58T Ca 5T Y1 Sl Ll 55 alo (635 hasy (S 635 Sy 905 (oY S mdoa IS § dolsy 3155 65 0

ol s AiSas dagd ST ellay Coldl susia 035 gdse § (octet) dolad sf Cub sas (100) Least significant byte dueal J8YI Cold) so odel jsSiall @5lshl i=dl W

least significant bit ixe ge hlsll Lizd 0,55 Rk qedly se Sl § bl O 13] oSdlow byte (ol Coby) paisia
High bit i o/ MSB dwal jSTey  ©
Jsf Ca ((n-1)72) ool STy (3 o 035 § Lo -1 imey (Coldl gad sl o) high bit ews Gludd] e o 55T 50 MSB dusal 2SYI B3I sl AeYl Loyl 55 ol
Aoolall LS § ! g3l o ol
ol s diSan dagd ST ellay Coldl samia 63 moge & (octet) &iles 5l Cub a9 Most significant byte daal SYI dogdll Culy oo lislu sSiall @3lstl ikl @
-Most significant bit Lise ge Ll Cizd i 0,58 iy @ly ué Sludl § il O 13] (I High byte el
@2l o Loze Thsd Dilozal B3l &S o5, JsY) dmpall alle J pliadl) le]s Slasl ol slhed L A3 iy UL U85 dalsil of Cowlsol] § Reset sl ol jdadl (& ao d 7
S § e Y ol bladdl § Leud
Null-terminated string ;4 dgtio dhudus B39 dowe p Gl Bue § pusitnd iy Hho ol degite B)lowe dludes z & D da
superfloppy (158 psw 028 Olash @@ d
e bl 55 L5 img Sy eud 03lasl bawg)l UalS g Jelsll o2 " superfloppy” 5ales¥l &bl o5 GPT 5T MBR s 9943 Gl (adll) D153 dbla) 8susbl bl
Oligh,s &,k pol 391 Jeis superfloppy 318 pow bilus .superfloppy baSlugs MBR plusiuls el bawgll o BN (asmy dlin . Jadd uoly o] o0 dlin O 5Sew <MBR
AI5W ALB hilug w3 Y TEEE 1394 51 SCSI (e duzr sl 8153l e dnlill (o) 331 raall 8 SI1 (0,85 (o301 s20dll 10,3) 63 & 5 w6 padl gusblisl] o8l ladl g8
Jeass o3 Ul plattly Slgzdl day ) pusitany Sl geoli g ey OF (5ay £38) 3laz § 525 LAl 2yl Burg @S (e lia BIOS U (30 oleial oy Culb geali s :Option ROM A
Option (e polsdl g gl e (3,41 5 =)l Bl & BIOS el @i) el Ogulodl § (3ob1 (b )l dBlay § 252-5tl Video BIOS go Option ROM (e Jie ;441 .Option ROM
Aslall prast] padll Jebe dasd J3.(838Y1 wie I pasdll) POST Jie Olles sU3T dalall Joe dof oo g38YI wis Suo C85 § dlenss o1 ROM
£Y8YI 51 el pLudl emod (s o elle3 Y RISC dalil e 355,3 Il opwlg=d] A
harddisk of hard disc 5 48 drive unit (8 Sumg A

Lolxdly dpusdly dogadll alud¥l Jouo glesl

1>

D lSao Y] uS] T @l ol 2 T dodisl § paseaal] uS) (oT pludl Usaer

(AIX) Advanced Interactive eXecutive / aix
amica Amiga rigid disk block / RDB Lol daliils 53921 § RDB pludl Jsue

& QDR

BSD disklabel
Disk volume header / dvh
GUID Partition Table /| GPT

Apple Partition Map / Mac / APM

S 1 Slizs 3353 & BSD disklabel plud] Jsaz

SGI uS8152 OsSeew dolail & 0,80 (32355 Bag dug 3

(1201 354291 & BIOS 9 MBR da.l>) UEFI diwlsa (o <52 GPT pludl Jshiz

APM o b g33Y) ey Il (PowerPC) (] 85421 § APM halais (GPT J3) i pludl Jgur

':Aé Master Boot Record / MBR / Msdos / Intel bl s sl gasdd] Oguldl 3] elﬁéu MBR fL«éT Jod>
PC-98 Pc98 / NEC PC-98 Ol & dssla 3l 3 Intel X86 (g0 (5] O Csl> 85821 § PC-98 pludl Jguz
X Sun sun et Sea 30 dalail § (o pludl Uguzr
HUMAX humax (sizdl L)sS) (uSlogess & 16 83421 § (uSlages pludl U
18 XBOX Xbox S52 0S1 & G235 83021 Ul (m S5y eS] pLed Usaer

loop raw disk access (loopback-style) plaJl go 8l J] Slad)

.57

.58

.59

.60

.61

.62

.63

.64

.65


https://en.wikipedia.org/wiki/Master_boot_record
https://en.wikipedia.org/wiki/Apple_Partition_Map
https://en.wikipedia.org/wiki/GUID_Partition_Table
https://en.wikipedia.org/wiki/Berkeley_Software_Distribution
https://en.wikipedia.org/wiki/BSD_disklabel
https://en.wikipedia.org/wiki/Amiga
https://en.wikipedia.org/wiki/Rigid_Disk_Block
https://en.wikipedia.org/wiki/Rigid_Disk_Block
https://en.wikipedia.org/wiki/Proprietary_software
https://en.wikipedia.org/wiki/IBM_AIX
https://en.wikipedia.org/wiki/Partition_table
https://en.wikipedia.org/wiki/video_driver
https://en.wikipedia.org/wiki/Power-on_self-test
https://en.wikipedia.org/wiki/Graphics_card
https://en.wikipedia.org/wiki/BIOS
https://en.wikipedia.org/wiki/Graphics_card
https://en.wikipedia.org/wiki/Video_BIOS
https://en.wikipedia.org/wiki/Boot_device
https://en.wikipedia.org/wiki/adapter_card
https://en.wikipedia.org/wiki/BIOS
https://en.wikipedia.org/wiki/Firmware
https://en.wikipedia.org/wiki/Null-terminated_string
https://en.wikipedia.org/wiki/Programming_language
https://en.wikipedia.org/wiki/Most_significant_bit
https://en.wikipedia.org/wiki/Octet_(computing)
https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/Most_significant_byte
https://en.wikipedia.org/wiki/Binary_numeral_system
https://en.wikipedia.org/wiki/Bit
https://en.wikipedia.org/wiki/Bit
https://en.wikipedia.org/wiki/Most_significant_bit
https://en.wikipedia.org/wiki/Octet_(computing)
https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/Least_significant_byte
https://en.wikipedia.org/wiki/Least_significant_byte
https://en.wikipedia.org/wiki/Least_significant_byte
https://en.wikipedia.org/wiki/Least_significant_byte
https://en.wiktionary.org/wiki/ones
https://en.wikipedia.org/wiki/Binary_numeral_system
https://en.wikipedia.org/wiki/Bit
https://en.wikipedia.org/wiki/Bit
https://en.wikipedia.org/wiki/ATA-2
https://en.wikipedia.org/wiki/Boot_disk
https://en.wikipedia.org/wiki/RAM
https://en.wikipedia.org/wiki/hard_disk_controller_driver
https://en.wikipedia.org/wiki/override
https://en.wikipedia.org/wiki/Logical_block_addressing
https://en.wikipedia.org/wiki/extension
https://en.wikipedia.org/wiki/Logical_block_addressing#LBA.2C_ATA_devices_and_Enhanced_BIOS
https://en.wikipedia.org/wiki/Logical_block_addressing
https://en.wikipedia.org/wiki/Logical_block_addressing
https://en.wikipedia.org/wiki/BIOS
https://en.wikipedia.org/wiki/Dynamic_drive_overlay
https://en.wikipedia.org/wiki/IBM_AIX
https://en.wikipedia.org/wiki/Amiga
https://en.wikipedia.org/wiki/Berkeley_Software_Distribution
https://en.wikipedia.org/wiki/Silicon_Graphics
https://en.wikipedia.org/wiki/Unified_Extensible_Firmware_Interface
https://en.wikipedia.org/wiki/Apple_Inc.
http://people.freebsd.org/~kato/pc98.html
https://en.wikipedia.org/wiki/Sun_Microsystems
https://en.wikipedia.org/wiki/Xbox




2015 2 ,L1/gobe § 34z .FOLDOC 7 gus J) &38Y Jow “ master boot record” .(2009 19 1L/ 53l) Denis Howecga gusd

1>

28-08-2013 & duz 26-06-2013 g3l .Cud g9 ,Salo L bl 15 2 (o 5ST ol BT gy Jouns pllsi" S G o A

25-08-2012 & 24z 7 95B, 98, 98SE 55 dekail £35] Uz 3(1 8 (i 1 @il Solol) daaslill SLulI“ .(2004) Sedory, Daniel B JLils (¢35 o0 |

dolasl o 10el81.09-04-2011 § s> ISBN 9781886411999 .73 dxdo .”Absolute OpenBSD: Unix for the practical paranoid" oUS .(2003) Lucas, Michael JSobe (wS¢) 2

P Calin Oslul gY8YI Uzew pludl g dalsy Juid pllss JS oS g YY1 Joew aludl 8)15Y Siglol ellas sl

ISBN 0-672-32289-7 . 361-360 Oilxdo .Sams Publishing W) ”Peter Norton's New Inside the PC" QLS .(2002) Norton, Peter; Clark, Scott &S «J)MS ¢ R (3354 ‘gi A
. ISBN 1-4018-5230-0 ..276 d=4.o .Thomson Delmar LI ”A+ Guide To PC Hardware Maintenance and Repair" g,:l:S .(2004) Graves, Michael W 345,> JSGle A

PISBN 1-59200-112-2 . 646 dio .Thomson Course Technology sUJI .”Upgrade and Repair with Jean Andrews" GUS .(2003) Andrews, Jean (e 59,01 A

ISBN 0-7357-1158-5 .13 d=xio .Addison-Wesley Professional Ul ,”Inside Windows Server 2003" ©US .(2003) Boswell, William elJs Jssjs A

ISBN 0-7897-2283-6 . 261-260 Olxdo .Que Publishing &I " The Multi-Boot Configuration Handbook" GLS .(2000) Smith, Roderick W &l y09) Caow A

bilie pull dols dusls dlsss [pasiius] PTS-DOS (i pliss” sy pwlile (8 bl . pludYl g1531 domio "pludYl Jolue (ailas Brouwer, Andries Evert ¢pgp & ,a) (o il A
”AAP aludl 043 8] 8,259 b33 MBR § 6,531 dey) ¥l Mol

5 (14h ¢ 5J1) AST DOS  Jis OEM dlo¥l ghil =ilo Lokl pamy" Matthias Paul Jgy golsle e pulidl oLVl g153] donio pludY) Jolao ailas pgp & ol s pil A

(+17Ch 4.l A55Ah g5t Bseus AST MS-DOS 5 NEC MS-DOS 3.30 § &¥io 8 plud Jslaz b goxls) "MBR gllad & 4 Juy pludS ©Moue 8 elles (24h [l NEC DOS
NEC FDISK geali;; 05 .65ksebl MBR § & Usasl] (uSs (als s 618 5l S 358 058t 4311 &bl O7FDh ol J] uze3g 07EEh weodl wis T LYol sl Mo 8
855 Go9o dalil go (38152 (d5lime) Jadd ddsl OMue 4 L] L] gabatus

(MS-DOS 3.30 MBR (s dJuss dwud 042) NEC MS-DOS 3.30 § hds 839250 B2Y OsUL 8,481

00 01 02 03 04 05 06 07 08 09 OA OB OC 0D OE OF 0123456789ABCDEF

7C00 FA 33 CO 8E DO BC 00 7C 8B F4 50 07 50 1F FB FC |.3..... laol2a®a00
7C10 BF 00 06 B9 00 01 F2 A5 EA 1D 06 00 00 BE BE 07 |................
7C20 B3 04 BF 7C 07 81 3D 5A A5 75 05 B3 08 BE 7E 07
7C30 80 3C 80 74 OE 80 3C 00 75 1C 83 C6 10 FE CB 75

061D ] 3345 ¢3.0600 3,441 1y &8ss
061D
o &gl Ll i 8,0 &y

(8,511 § askis) MBR § 3.30 (1095 Cdgug Sole (ow (gl O pludl Usuzr
0770 5A A5 00 00 |
0780 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 [..
0790 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |..
07A0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |..
0780 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |..
07C0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 [..
07D0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |..
07E0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 80 01 |..
0770 01 00 [l OF FF 82 3F 00 00 00 91 D3 0D 00 55 AA |...

00 01 02 03 04 05 06 07 08 09 OA OB O0C OD OE OF 0123456789ABCDEF

7C00 FA. CLI B 7C00 (o Dy a0 s .0 8yl pus

B0l etz di ] 8348 o5
7C18 EAID060000 JMP 0000:061D o8 R e o5

061D BEBEO7 MOV SLO07BE 555101 @ 8,il) il gdsl] S LI slis
0620 B304 B304 MOV BL,04 ) o o .
gy i O JS Biladl o590 OY kil
50600 &8skl J] 45 il 3,201 JalS o dud
.061D | 3ad

0622 BE7C07 MOV DL077C
0625 813D5AA5 CMP WORD PTR [DIJ,A55A | NEC MS-DOS 3.30 :3 b uz g5 yshud s
0629 7505 JNZ 0630 MBR
062B B308 MOV BL,08 (MS-DOS 3.30 MBR :¢ye & déx)
062D BE7E07 MOV SL077E
0630 803C80 CMP BYTE PTR [SI],80 E3BW L e 0 B
. .etc
B (a3 sl ) e 8,480 )

(MS-DOS 3.30 MBR sl 0622 Juy 0630) sl

aumd) o0 105 @ludl Uguz § sl Sl 8 3525 (e sy Juy 148 .077E 508 a Ay oty Jiszd (07BE 5 04) ST g BL oMevatll & sl ds 5551 ol @ dsall eld Suzg
NEC ol 3 phisiioly 61) 077D 5 077C 85kl & A5 5 54 Ol gumy Sl gralisdl puds plasily Jis lyueas oy OWsall 0ds (07BE wsd) wis Tug Lole OMus 4 Juy) 077E
(oMsT JJail) 1is ddy pzony MBR pludl Jsuz lis gy 3l (FDISK

7C00 Lz gy 0000:7C00 5,131 3lsie Jlie :LSIl 0dm & B,ls)l (3,801 ¢ ,b) dliaYl meaz G 3,511 gaslie (o 0000:dmball] (3505 Bio 63 s

.10

A1

&l


https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/NEC
https://en.wikipedia.org/wiki/AST_Research
https://en.wikipedia.org/wiki/AST_Research
https://en.wikipedia.org/wiki/AST_Research
https://en.wikipedia.org/wiki/AST_Research
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/NEC
https://en.wikipedia.org/wiki/NEC
https://en.wikipedia.org/wiki/NEC
https://en.wikipedia.org/wiki/NEC
https://en.wikipedia.org/wiki/Partition_type#PID_24h
https://en.wikipedia.org/wiki/Partition_type#PID_14h
http://www.win.tue.nl/~aeb/partitions/partition_types-2.html
https://en.wikipedia.org/wiki/Andries_Evert_Brouwer
http://en.wikipedia.org/wiki/PTS-DOS
http://www.win.tue.nl/~aeb/partitions/partition_types-2.html
http://en.wikipedia.org/wiki/Andries_Evert_Brouwer
http://en.wikipedia.org/wiki/Special:BookSources/0-7897-2283-6
http://en.wikipedia.org/wiki/Special:BookSources/0-7897-2283-6
http://en.wikipedia.org/wiki/Special:BookSources/0-7357-1158-5
http://en.wikipedia.org/wiki/Special:BookSources/0-7357-1158-5
http://en.wikipedia.org/wiki/Special:BookSources/1-59200-112-2
http://en.wikipedia.org/wiki/Special:BookSources/1-59200-112-2
http://en.wikipedia.org/wiki/Special:BookSources/1-4018-5230-0
http://en.wikipedia.org/wiki/Special:BookSources/1-4018-5230-0
http://en.wikipedia.org/wiki/Special:BookSources/0-672-32289-7
http://en.wikipedia.org/wiki/Special:BookSources/0-672-32289-7
http://en.wikipedia.org/wiki/Peter_Norton
http://en.wikipedia.org/wiki/Special:BookSources/9781886411999
http://en.wikipedia.org/wiki/Special:BookSources/9781886411999
http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://books.google.com/?id=wuUuTXMkNx8C&pg=PA72&lpg=PA72&dq=mbr+partition+popularity#v=onepage&q&f=false
http://thestarman.pcministry.com/asm/mbr/mystery.htm
http://support.microsoft.com/kb/2581408
https://en.wikipedia.org/wiki/FOLDOC
http://foldoc.org/master+boot+record

el dlsse Cdy NEC gz J] pludl Ll laae” :ulidl . Master Boot Records doxio '3.30 (w93 pllsi - MBR (3 OEM g guo] SlMzel e Ollaoda®, JL3IS @ 9w A

18 Jio pamds (WL .golell Jgazdl § Bgyme 5o Lo Cillsy guSe ISy 43 5n3 domia OIS ML) O 1 8 rle 858 SIS &JWI dls-alls +1FDh (i +1BEh sgeodl e JsYl

pldl Ugaz (o503l plud¥l Jguzr & (Al deall 6l) dleas 125 NEC doladl] OMoabl Jgaz § I Jo¥) Aeall g 2w oLVl 55 ,5) dleang oF (o ,8U ) ymme plasaly Jgazd)

MS-DOS 3.30 ¢ lged3] 3,44 Caliss oals CMsae-8

15-11-2013 § sz . osdev.org g8se "aludVl Jgum®

ISBN 0-201-51806-6 ¢3,.1989 .59 (guod] . i)l (uSid = o "System BIOS for IBM PC/XT/AT Computers and Compatibles" oS , ool

(:Lués!” &lyi dxdo ¢ "ﬁuﬂl Ogwldl @ pl.‘.é‘yl Ol e doSY (pgp Oyl ‘NJJ;\T A

ISBN 9780735617964 ¢, Microsoft Press &I .18 dxdo .”Microsoft Windows 2000 Server Operations Guide" oS .(2002) Wood, Sybil 399 Juw

19-04-2013 § suz .08-08-2011 )05 . Tech Juice 3l " Coldl o i)l duwin § dodio®

- 19-04-2013 § suz "The PC Guide“ g8ga "ol (0 ,4)l9 BIOS pllas® .(17-04-2001) Kozierok, Charles M Js 2555 3)5Las5 A

.20-04-2013 @ >4z .GPT fdisk Tutorial"dolsl jwgyu) .” Lued JI £ MY doxw 568 39loi™ .(26-06-2011) Smith, Robert & y9) Cows A

22-10-2013 @ dd= . 07-03-2013 @)B . superuser.com 5:9_94: JMBR 0,3 de Colbl 152 e ST

.19-04-2013 § su> Seagate Technology &S & .Tech Insight doio ”CobolS 4 glUad doutib! didl/dsvo (ol 3] plase) ) Jgmd A

.20-04-2013 § s> Western Digital & & . WD AV-GP 3 S| dmudl Ol5 doWl ol 391 (PDF) Cale .(16-03-2011) Calvert, Kelvin < ,a)lS aLS

.19-04-2013 § su=> .DeveloperWorks. IBM 23 g0 .”doual 1 CobighS-4 ¢ lad w3l e LS Lk plas® .(27-04-2010) ¢hyyds) Caoms A

:20-04-2013 § d4= . OSDev Wiki. OSDev.org =85e .”(x86) (qud )| &M8YI Joru” ol

:22-07-2011 § o= JIBM DOS 2.00 Jeds alas 3 0ud I EIBYI Joew (30-07-2003) JLl> (gr90uw A

22-07-011 § 4z "Mac OS X b e dlle Lt ol ¢ M5) .(25-12-2009) Singh, Amit Casal &t

22-07-2011 § sz 783,84l &y52Y) 5 dlzwYI* doxio "EFI g M3] dlos .(10-07-2011) de Boyne Pollard, Jonathan 5,Ys; (as) 65 0blsz A

oSG 8lg3 W 458 "REC 2.6.0 EDD li=s (0,80 Sl :3," . Domsch, Matt Gl dlus 9o

L gwg, 0k . KnowledgeBase Oloio "BOOT.INT calo @ Signature() déluall pusiiun U8 jodig alai®

.19-04-2013 @ Sdz 2007 b b jodg &0z i)bb Juse 3 b Joding Jused allss - qud JI £ MBY) Jorw @ o8 =Bg3¢
:19-04-2013 § duz .Cégws,Sole . Mark Russinovich:digus "o 18l mle3 (0 )l=3 o] .(08-11-2011) Russinovich, Mark  jiudgtws) oo

04-05-2011 § su> ."E x86 alss 3 0x7C00 ¢leisdl wis MBR Joww Joass BIOS alss 15U .(13-05-2010) Sakamoto, Masahiko sSialuls g3galSle & &

20-04-2013 § sz .ACPI-CA ”101 o3, BIOS ol ¢ Y3 diolse” (PDF) ale (11-01-1996) L] & uSid sllasS oz 2 S O 0 1

IC

20-04-2013 & 33> .78 ST Lol (pemts "6 Ll £ 3BYI Jorw pois IBL" ¢ 9550 .(12-10-2009) Elliott, David Juiss 5] «

20-04-2013 & 3uz Lt5] "LOA 63 - JLidtllg el jlmo geds (gl BIOS allss diolse” (PDF) Cile .(05-05-1994) (Lti] 5 uSid t9liasS o

Ic

20-04-2013 § suz t13.018 yulell did @8 g0 "EDD-4 dinud «ol 3Y) diolga mo yual) MBR £35) 6,44 3xl0 .(04-01-2010) Elliott, Robert &s,595 o) A

.19-04-2013 L; 342 .23-09-2011 0,6 Cdgwy,Sole Boe .‘ss:v\}\ dio "MBR 4LS s FDISK /MBR oY1

:20-04-2013 § sux sfdisk (8) 7ol p — (S alls — Sucludk] dxbo

03-11-2016 )b @ 09 J;\ = DJGPP ¢ 5 fis Delorie Software Olexe (V61 html) "¢ol a1y Olsblis d25Y" ((16-07-2000) Brown, Ralf (gl <ally A

INT 13 - DISK - READ" 5 "B-1302" :3lsisll 'INTERRUP.B" iy "in1ter61a.zip ")Vl Cile § (v61 oWl jaill) x86 Slablie &Y' (16-07-2000) o5l il

1>

1> > 1> > > 1> 1> >

>

1> 1> 1> > 1> >

1>

> 01> 1> >

1>

03-11-2016 0,6 § (RBIL) sl 3 i)y Olzblia 45y ”"SECTOR(S) INTO MEMORY

3-2017 $0,6 § S4> .computervirus g8ge .7-2 Olxbiall 1995 Job/ swiew "Rainbow: To Envy or to Hate" Ol g il 8,55 Jakub kaminsky Sl ©5SL

.3-2017 g0,6 § Sd> .computervirus z3se .14 dxball 1995 Jshl/ nezew (Circular Extended Partitions: Round and Round with DOS" & &3 Mike Lambert &Y éils

A

1>

UEFI diolens 3bs A

Ayl = 8,00l e gushl oo OLAM pamys . 3T 048 (e3el e ALAN Oloxlhaall pasy bl TSIl e § do e solas & dzg5 Y
dzerl yo AliSay O3 5l prasie CuS 13] Aol daz U (e of (§5alz0Yl Huall (e lasdl O slgws 515 uiSUl e § lhasT 5529 Jlozo]
Byl s of 39SV sl Wllesls Lmmmas o saall J] $LY) go ¢SRS § lhoomaly daz il @ 5es¥) joally cuSIl &)lag
amg dl) JolSJB .slas sgeg pas 859 pally s Y Vdse U L] 14
Sz
2019 I 05305/l & dszl e

Al das Gl

13

.14

.15

.16

17

.18

.19

.20

21

22

.23

24

.25

.26

27

28

29

.30

31

.32

.33

.34

.35

.36

37

.38

.39

.40

41

42

43


http://wiki.arabeyes.org/
https://en.wikipedia.org/wiki/Unified_Extensible_Firmware_Interface
http://www.uefi.org/
http://computervirus.uw.hu/ch04lev1sec1.html
http://computervirus.uw.hu/ch04lev1sec1.html
https://en.wikipedia.org/wiki/Ralf_Browns_Interrupt_List
http://www.delorie.com/djgpp/doc/rbinter/id/13/6.html
http://www.delorie.com/djgpp/doc/rbinter/id/13/6.html
http://linux.die.net/man/8/sfdisk
http://support.microsoft.com/kb/69013
http://www.t13.org/Documents/UploadedDocuments/docs2010/e09127r3-EDD-4_Hybrid_MBR_boot_code_annex.pdf
http://www.t13.org/Documents/UploadedDocuments/docs2010/e09127r3-EDD-4_Hybrid_MBR_boot_code_annex.pdf
https://en.wikipedia.org/wiki/Intel
http://download.intel.com/support/motherboards/desktop/sb/pnpbiosspecificationv10a.pdf
http://download.intel.com/support/motherboards/desktop/sb/pnpbiosspecificationv10a.pdf
https://en.wikipedia.org/wiki/Intel
https://en.wikipedia.org/wiki/Phoenix_Technologies
https://en.wikipedia.org/wiki/Compaq
http://tgwbd.org/blog/2009/10/12/why-does-the-standard-mbr-set-SI/
https://acpica.org/sites/acpica/files/specsbbs101.pdf
https://en.wikipedia.org/wiki/Intel
https://en.wikipedia.org/wiki/Phoenix_Technologies
https://en.wikipedia.org/wiki/Compaq
http://www.glamenv-septzen.net/en/view/6
http://blogs.technet.com/b/markrussinovich/archive/2011/11/08/3463572.aspx
https://en.wikipedia.org/wiki/Mark_Russinovich
http://en.wikipedia.org/wiki/Mark_Russinovich
http://www.multibooters.co.uk/mbr.html
http://support.microsoft.com/kb/227704
http://lkml.org/lkml/2003/12/19/139
http://homepage.ntlworld.com./jonathan.deboynepollard/FGA/efi-boot-process.html
http://osxbook.com/book/bonus/ancient/whatismacosx/arch_boot.html
http://thestarman.pcministry.com/asm/mbr/200MBR.htm
http://wiki.osdev.org/index.php?title=MBR_(x86)&oldid=12904
https://en.wikipedia.org/wiki/IBM
https://en.wikipedia.org/wiki/IBM
http://www.ibm.com/developerworks/linux/library/l-4kb-sector-disks/
https://en.wikipedia.org/wiki/Western_Digital
http://products.wdc.com/library/whitepapers/eng/2579-771660.pdf
https://en.wikipedia.org/wiki/Seagate_Technology
http://www.seagate.com/tech-insights/advanced-format-4k-sector-hard-drives-master-ti/
http://superuser.com/questions/562331/mbr-partition-with-more-than-2-tb
http://www.rodsbooks.com/gdisk/workarounds.html
http://www.pcguide.com/ref/hdd/bios/bios.htm
http://www.tech-juice.org/2011/08/08/an-introduction-to-hard-disk-geometry/
https://en.wikipedia.org/wiki/Special:BookSources/9780735617964
https://en.wikipedia.org/wiki/Special:BookSources/9780735617964
http://www.win.tue.nl/~aeb/partitions/partition_types-1.html
https://en.wikipedia.org/wiki/Andries_Evert_Brouwer
https://en.wikipedia.org/wiki/Special:BookSources/0-201-51806-6
https://en.wikipedia.org/wiki/Special:BookSources/0-201-51806-6
https://en.wikipedia.org/wiki/Addison-Wesley
https://en.wikipedia.org/wiki/Phoenix_Technologies
http://wiki.osdev.org/Partition_Table
http://thestarman.pcministry.com/asm/mbr/DOS33MBR.htm

	سجل الإقلاع الرئيسي
	تقسيم القرص
	تخطيط القطاع
	مدخلات جدول الأقسام
	إقلاع النظام
	توقيع القرص
	اعتبارات برمجية
	واجهة MBR ↔ BIOS
	واجهةMBR ↔ VBR
	تحرير سجل الإقلاع الرئيسي
	سجل الإقلاع في توزيعات لينكس: (برنامج GRUB 2)
	ملاحظات
	مراجع

