o)1 £110] claww

VOLUME BOOT RECORD

2019 GBI o388/l

¢
illegs



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




035l g £36] Jzw
(23501 8umg ¢ MB] g LB (i)l £ MB] g L3 PBR gucifl £ M8] Jomwt IS oy
OB 13) 3] Joew 1 (ol 512 W) asls glad Jghy OIS 13] Logas (¢308) dlS) 3] plad Leuy sole .o il duog Lol & 8jomenbl Olelhadll dahia (3o <3 VBR Jows BIOS/MBR I L]

3999/ w90 Cdawgy,Sole N & NTES 5 FAT32 oy sl Suog 3] Ol o Jlodl o LS Silelhad due Jshy
.\.&LM&U:AJ\ 13 .0 pbl o b8 Jie dowudio il §9 ZiD oo 39 (MR 8,515 Yo UIHW dbldly (Culdl (o 8 Jio dowudb] (‘WIuwlpdléaiislgﬁLl ubulkpwcﬁyleoy‘y MY Jorw

$4=] § GParted gali s ol (3 Of 3909 & (08l pan 5T G35/ w9>  FORMAT oY) plusiuly o ill gudls dsy Mo Jlsll (gotanll diany B ym o of dudlaie i3 (o35l Bamg (6T) gl diggs

05T (o ek o ,8) (S Ol
!§/
EiAeons Q
m—— S

STORAGE SuBSYsTEM

o) WY b d5Sn o 8 prali p 8,85 (Jamwgl] e SULI Aty JadasSy @8ge ias) BPB Obled) duts (yadsts §38Y ps3 (DOS Lx o9 clittuly) FAT 5 NTES HPFS Jio lake dabsil §

w02l oo 5T e5m O3t (s gl (e <3 055 5 oS B3 pall
el 3 0 il g Uadl) duagass) (ol 0 80 o wiabl gudll 1> Galaill go,80 o LoV el § b sl 50 dowiill 830291 &5 .o,8) o glad JsT s g YBYI ¢ lad dowwo puil 858291 §

(6551 Olegleag pludl Jouo oty s MBR o (58w Calil] (0,801 JalS & UVl gladll O Lals (el A1) 0315 JoV gladll § daoi pludV §9 CO/HI/ST (b5l Olgisll wis JsVI
oasy By padl] 3B] Jorw (B LoS L OLLLI (3555 Lgals I 0,8 ULy dBlaie ol S92-ge thoeil aliaul) (3las MBR Jie VBR (S «0llog 8,45 Layl pediy g3 MBR g &y)lime J3T VBR
o iSJ el dolasT Losls Ladass Ll g YBYI 8,9 (38152l Ly Jadions Juieiall dabasl (o gasll oS0 o) dals¥l § dyslhae Cawd 3 085) BPB OMales i Olalll allss Joi (o Oloslatl
28I Jamo Silile Jrastis FAT G pllsy e b psitly oo pllss g 38] glaB Uiy LS sl guali o o a5 Lo dudiis Lpleasss o5 ol (o lotl zBga spaowty ol 1y lall iy Lo y35 ysnzr

3ol LWl e (3152l ¥kl digall Gilils o) * MSDOS.SYS 5 T0.SYS dstl dlo bl

MS- dabsil & JO.SYS 3 (o Josy Cilkl Windows 9x 35435 9 MS-DOS 55 b gus,Sole & eae Lils MSDOS.SYS *

9 MS-DOS dalsil § golul paic 543 JO.SYS Cale Lol .90 Blg3 sl cuiedial] plit) dualVI 8,280 oy all) 1de DOS

209 (4sge3) s el s (Slisll ayy Slissy g) MS-DOS allss & (slusl] O3iine) Biaz Yl Gi¥iiio (rassts Windows 9x

o)l Sblug Eﬂs)’lo&&m«MBRpL&JL@;WyL&OJ&J&@wVBRJpw @leuam@ﬂ"""&,pw.fm| Ol Clha&ywwuﬁ)jbﬁe&”&)@\ Jow S gimeg Jgb

W Sousdl polisdl et J1) Log OB Cdawg Sulo dobasi @ (M.s [N JS Lo,dsg . 55AAR [ &éyg

d>l3) (Cob) Jsb &3y glad 4oy
NTES FAT32 FATI16 NTFS FAT32 FAT16 dadsg §§33 523 P“‘I
- 000h (0) 000h (0) - 3 3 Sl dihie jolos Jol oo JMP 854801 doulss
- 003h (3) 003h (3) - 8 8 OEM ID 4oVl ghall eilo disa
bl daaie
- 00Bh (11) 00Bh (11) - 53 25 BPB g bkl 2SI SMelse
(sl &3l 380 peilasdl)
- 040h (64) 024h (36) - 26 26 EBPB Buctabl AU CMolss
- 05Ah (90) 03Eh (62) - 420 448 £ oo @ 6,48 IPL [14] £308] 5,48
- 1FEh (510)  1FEh (510) - 2 2 (£38Y) Jy) i glhd As J5 55AAh glhdll g3
Glelhadll sus
Jusiat)) dolas Ablas] A5 MYl g s ¢ o3
FIRES| 8397kl
Cdgus,Soke Olyluo] genz s R 1 1 FAT12/ FAT16
)3J»j Cdgwg Sole (w9 b)sw&l daht é FAT32


https://en.wikipedia.org/wiki/Partition_(computing)
https://en.wikipedia.org/wiki/Offset_(computer_science)
https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/Microsoft_Windows
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Data
https://en.wikipedia.org/wiki/Booting
https://en.wikipedia.org/wiki/Master_Boot_Record
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/DOS
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/Device_driver
https://en.wikipedia.org/wiki/Windows_9x
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/IO.SYS
https://en.wikipedia.org/wiki/DOS
https://en.wikipedia.org/wiki/Kernel_(computer_science)
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/IO.SYS
https://en.wikipedia.org/wiki/Windows_9x
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/MSDOS.SYS
https://en.wikipedia.org/wiki/Root_directory
https://en.wikipedia.org/wiki/MSDOS.SYS
https://en.wikipedia.org/wiki/IO.SYS
https://en.wikipedia.org/wiki/Second-stage_boot_loader
https://en.wikipedia.org/wiki/Second-stage_boot_loader
https://en.wikipedia.org/wiki/File_Allocation_Table
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/DOS
https://en.wikipedia.org/wiki/Kernel_(computing)
https://en.wikipedia.org/wiki/Boot_loader
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/Master_Boot_Record
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Data
https://en.wikipedia.org/wiki/Partition_table
https://en.wikipedia.org/wiki/Offset_(computer_science)
https://en.wikipedia.org/wiki/Disk_partition
https://en.wikipedia.org/wiki/Cylinder-head-sector
https://en.wikipedia.org/wiki/Hard_disk
https://en.wikipedia.org/wiki/Extended_Boot_Record
https://en.wikipedia.org/wiki/Disk_partitioning
https://en.wikipedia.org/wiki/Disk_sector
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/Machine_code
https://en.wikipedia.org/wiki/Boot_loader
https://en.wikipedia.org/wiki/Computer_data_storage
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/Data_structure
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/DOS
https://en.wikipedia.org/wiki/File_Allocation_Table
https://en.wikipedia.org/wiki/High_Performance_File_System
https://en.wikipedia.org/wiki/High_Performance_File_System
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/Linux_distribution
https://en.wikipedia.org/wiki/GParted
https://en.wikipedia.org/wiki/Windows_NT
https://en.wikipedia.org/wiki/Logical_Disk_Manager
https://en.wikipedia.org/wiki/Format_(command)
https://en.wikipedia.org/wiki/Disk_partitioning
https://en.wikipedia.org/wiki/Disk_partitioning
https://en.wikipedia.org/wiki/Disk_formatting
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Floppy_disk
https://en.wikipedia.org/wiki/Zip_drive
https://en.wikipedia.org/wiki/USB_flash_drive
https://en.wikipedia.org/wiki/Hard_disk
https://en.wikipedia.org/wiki/Disk_partitioning
https://en.wikipedia.org/wiki/IBM_Personal_Computer
https://en.wikipedia.org/wiki/Data_storage_device
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Master_Boot_Record
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/Volume_(computing)

"dog ioMII" g yal / 834001 deukes
Slodstl o3 manz doyds & "85080 & 5T ) 0lSe o AR daddss ) e

(MC68K ¥g)5390 & LeS) BRA 51 JMP 5 Sisll 30 )l bols lg) 5Liys x86 dolas] § jump 3348 [18] o Branch g ,45 daglss LT (05 ) dagledll 04 (0l g tanl) dadst) dall UV dsd §

 »439 .control flow /. &3 6' s 8 9l O | 59 | RV | doxo @
1 fl fl.h..)l@ab,dl@s BYES NI RPN L,z..u)’ FRYEEAIIN| BLI Hgles” 13 gulod] doxo

sstud) Als oo Wl O § goto GO TO s 6,51 slawly Lsuss

bl 8,88 (e 53T S J] dea) Jyges o9 Bogsll Ologlme Jumud 099 ol § Olodlsd)] s dlize s Lﬁi control flow gl B35 55 dbg sl g yaull 31 8348 doulss 5,53 LS
13859 ol 05y Jalsed] . (Bugll) dazoll Jalss 05usy lgd) 5431 o~ gzll daddsdl Glgie . Gbls sl o oo {(Pdb g e MI" 3 LS) sl ] glisw b & 5929 098

«  immediate value (&)58) dubaod dod .

«  general-purpose register ole 02,8 s .
«  memory location

3,515 e o

(el Loy I 5lsY (6) 5,500 llns Ooloulss de gaome 5TISA § glsil &35 dbs Ml 852801

808 8388 38858 By 8548
Short Jump Near Jump Far Jump
[19] el dnks 5348 [19] & dsksd 538

Intra segment Jump Inter segment Jump

(d=hdll Jo1s 3383)

e )

Far Jump dus=y 6348 Far Jump 8. 6338

(d=5Ls) Direct Jump 3 sle (8336) Indirect Jump 5 Sle &

dshill dad Cob 2 9 dol3) Cub 2 9 BA L5 8,08 <ol 5 FF et 8,880 s 87 of coly 2

8511 G 0l gl G gkl 8511 G Ole gl G gkl

Olgisdl (o .ol 127+ ] 128~ 1o (aud 8,515 @Bge ] g a0l / 52800 prad Cuob 2 8 yuad 8343

SHORT directive gz 53 ol pasiag Of 5oy (EIP/IP & dloxl dogdl) 654801 mty G
Lgahisaly ezl p3ley

Bt s § dadsd] o bl 325 o do13] s £/ SR g Caly 3 A 3 8338 s
lgslueialy mozed] pMeY NEAR directive gz s3] 5oY) pastiuy 4l

8348 .ol 432767 (] -32768 o bl .Col-3 dagds 1 i Long Jump dshll 85340 dayss .
C8 8,481 daad 0 ColiskS 64 JlS s Of oSa dyshall

8 il et do,3 8348 Lal Leus dntra segment indirect Jump & il yu2ll dds10)) deladl] 3388 o

LalS dead 1gubl 3T o Coly 2 ¢ dagdsdl Jsb L(8550) 1,45 puscius ¥ Near Indirect Jump

Ssiun uds Je oS Aol 3,4k dhad o You) o;la@ygldljmbwwb5omc,u .
3o FAR directive (g o2l Y e . GRrdiod] 8 S pllas (e (privilege level LoVl
lgalazals gazibl

Far Direct & jilw 8uus 8338, Layl e dnter segment Direct Jump 3 il dud) dshill 6348 .
2 5 EAh a3 8,85 Cob1.00b 5 ¢ degdsd] Job @5l duiyy dshad 8348 el ) &9 Jump
ERRTER-TONIP e RIVEN-JONR

8 filis yub Buumy 6348, Layl e dnter segment Indirect Jump 3 pilen sl du) d=hadll 3348 .
8348 @8ge wuod diy b e aisy deslsdll b pluswdl 8500 o9 Far Indirect Jump

(ol S ol 2 055 0l oS

i) 8,45 § alis S JMP (g S o | (s elles (dalaLT) OUSY) Ll b5 (s allabl) B3N Al o] O35

.Short Jump 3 yuadll 53481 do,dllg 3 yuadll 8344)1 geas9 .Long Jump dbshll 333806 duusd) 33480l sely (sl

el (amebl baodll § i pusins diliine (6551) doge § @5 doglss J] 8388 (issg Task switch 8388 Blol W3S gl syl J| Cinass [EB, E9, EA, FF 1 FF 8 ilis yidll du i)l 838801 d8Lol ¢lgil sl ] dbg steadV) 83800 Ll s

EA cd JMP ptrl6:16
EA cp JMP ptr16:32
FF /5 JMP m16:16
FF /5 JMP m16:32

hoy

AN sty By A3V s (B yd 535

0 daglmaly dn3 o dol3Y) cigpu B B335

A Aedilly A o A3 s 3 8338

£/m16 § hse Olsisl) [33]. 8 ,5la b dilha dy 3 8348

/32 § Ghame Olsisl & ble pué Lillaa g )3 5335

Jolsbl & e Olsiadl illaa Bums 835

Jalakl § e olgisl cdillas g 5348

m16:16 § Lhasa Olsisl] 8 bla yib dlhie by 8348

m16:32 § Ghasa Olsisll & bla yib dilhe by 8348

(ko g5 sy Sy 127 U] U8 Sl 128 3o o) -8 e 2013 Slsis < -

ptr3232  ptrl6:l6

8,a8)) daad i jad Cu-32 5l Co16 dud d513) Olgie < --

Gilzses b5 dubd § Cu-32 5l C-16 9350 dumy B30 <

Cu-32 doljls Co-16 dubd sl o S e dm g el 3,515 &Bse < ml6:32 Co-16 dolj] 5 Co-16 dmbd @ g 9d3e Sue (o S e dumy Bie el 515 Bge < | mI6:L6

CS 8,81 dnbd Lo 3 iz dod orys BAMN dol3] dydod 3 s Aol ok . lalebl £5 dad (ct) Cab-10 51 (c0) Caly-8 « (cp) b6 « (cd) -t « (ew) b2 « (cb) bl <

(Intel Ls gy 15T Sloslek) dagmtl e 8,88 J) slazel 35 @l (3 ity hegmaatl) S . 1/m 85I o Liomatl] dsleo a3 oty MOAR/M & dagdmtll s OF ) 5o 7 5.0 3 Lo o3 = FE/x <


http://download.intel.com/products/processor/manual/325462.pdf
https://en.wikipedia.org/wiki/Operand
https://en.wikipedia.org/wiki/Protected_mode
https://en.wikipedia.org/wiki/Opstring
https://en.wikipedia.org/wiki/Assembly_language#Opcode_mnemonics_and_extended_mnemonics
https://en.wiktionary.org/wiki/relative
https://en.wiktionary.org/wiki/absolute
https://en.wikipedia.org/wiki/Segmentation_(memory)
https://en.wikipedia.org/wiki/Code_segment
https://en.wikipedia.org/wiki/Code_segment
https://en.wikipedia.org/wiki/Assembler_(computing)
https://en.wikipedia.org/wiki/Indirect_branch
https://en.wikipedia.org/wiki/Instruction_set
https://en.wikipedia.org/wiki/Operand
https://en.wikipedia.org/wiki/Control_flow
https://en.wikipedia.org/wiki/Unconditional_branch
https://en.wikipedia.org/wiki/High-level_programming_language
https://en.wikipedia.org/wiki/GOTO
https://en.wikipedia.org/wiki/GOTO
https://en.wikipedia.org/wiki/Motorola_68000
https://en.wikipedia.org/wiki/Assembly_language#Opcode_mnemonics_and_extended_mnemonics
https://en.wikipedia.org/wiki/X86
https://en.wikipedia.org/wiki/JMP_(x86_instruction)
https://en.wikipedia.org/wiki/Branch_(computer_science)
https://en.wikipedia.org/wiki/Low-level_programming_language
https://en.wikipedia.org/wiki/Machine_language
https://en.wikipedia.org/wiki/Instruction_set
https://en.wikipedia.org/wiki/Control_flow
https://en.wikipedia.org/wiki/Instruction_(computer_science)
https://en.wikipedia.org/wiki/Computer
https://en.wikipedia.org/wiki/Computer_programming

Short Jump & yadll 8328} deuss

do13) of Bluce Lysats by Yl 0de . Jusebit)] 8,88 ma O350 Y 83480 Olsie OV i (99 ddlodl 8,001 dubid ad S T U] Lol 53 L5(Se relative jump ducud 348 ou5 8 ,madll 8548))

Cob 127+ ] 128~ 1guall ccalsl) 85La] mo CIlus (al,:SLl 8,Ls] ma uzge 0580 «ub-1_dige sus lylies "dlun” & yuall) 83480 do13] 8345 Olgie (o Yau .displacement

Bugll Olgis sl Jol oo W) dadmtl] Olgie J) BLaS do13) o

Sole] (giSay duvent)l 850801 Olarlsd b pusiies L3l geolsdl SHORT Relative Jumps 8 paill dewd] O340l LayT G555 (] JE, JG, JC, JZ, INE, NG, JNC, NZ (Jia) dbg bl Ol 3480 g o3
13880 JoT oo YN &8ss (] doladl 990 8,511 & O T § gosadl]

d! ©l3aal FFh ] 80h (o9 Forward jumps (aLA‘)H Jl 13480 7Fh 4] 00h wed) (e relative offset duws dolj] I Coldls EBh Wils SHORT Jump (dbs i) 8 oadll 8548)1 (o ol Jsl

1 )] OI3380 (0 65 (T e TMP dadssd asy 6 il Coldl wie Ll T do13¥1 slass Backward jumps (dwsSsbl of) Calsl

L)) 8,48 ;)
EB Caly 127+ J] 128-

IP Jioeus i Sl .ol 127+ (J) 128- 1 e go b yuad 6348
Olgisll i ] & 545 8 puadll 83381 doslss Alod) 8,480 dnbad (oo 85801 Olgie Wt (ol p slas : L] ewy) IP/EIP doulstll e J) Blisis suaws dol3Y1 85L5] & ymad 5348 pllebl iy Loie
bl ISl il (dimw I A dodsll Olsis ety TP/EIP) grali sl § Al daglsld sy
(NEXT:) Qb asg O y=bl 8508 dagds 6l go hd (g dhie Cow Olgis L Il pasiiad ¥ 500 . 4J1 doglsall NEXT (] 3485 JMP NEXT Yo label [10] 350 32,b o saom OF 05 834801 olsis
Jlis relative jumps duws OI388 o labels ] dbg oMl Ol5a80 call s o] jmp 8598 dagls g &bl pusiil wis Jaid Glhidl puscady ] 58801 oS ¥ (Olhadi s o 131858801 05 S
(@l 0555 O IS 55as) TP Gagll G yme (o YY) = dsl3y1 0000 EB°3 JMP STOP
0002 90 NOP

00033300 XOR AX, AX
0005 B44C STOP: MOV AH, 4Ch

ol D petun Bgw lawie k:,:JI dodsdl J] yadiew TP <= (IP := 0002 + 3 = 0005) &Il IP dod ] do15Y) d3LSL 85840 pllsl] ddn
L Ol 18] o391 Coly dad CasS e 808 it Olromdl &1 (Debug Jie zeliy & Assemble yof Clbay S) paasn olois Cuaasiil ol LW dadsdl ) 8,La label & yme Caoiiciul elgus
CS 8,44l dehd )5 3388 (o Absolute FAR Jump dusel dalball 8;345)) Ol Lale) * Near jump do,3 cob 3 3388 J) doudsidl Joouw &azxbl Short jump 8 yeadll 83481 Jolie e e ws Olgis
(8 8328019) allg pla¥l U] o seadll (538801 IS sgue By O ez (Ol o Sus Bl (159 1 slis] Jslony U1 e sl digls (CabishsS 64 &Ll

5,515

 —]
1000A
10009
10008
10007
10006 (83481 5l5%)
10005 CS = 1000H
10004 1P = 0002H
10003 IP+4 = Wiz TP Juoud
10002
St = 0006H = wio TP o
10000 JMP

—____/’_'—/

IP <- 35L] g Jton B dol] + IP Juzact] .4JW) daslsdl] Olgie J] 3 yuad 3343

FAR 8=l 1,515 NEAR &y )l 63 SHORT 8 ymaitll i) df putly Olsis 1 go &as IMP 6,04 yol pusii B (Assemble ol o) gazcd *
38588 Jol e I8V s o G4 B (Olramel] plime (S 025 due (55w hacdlly W1 dasdsdll gBse oY b Usd s 533 § o) (

S TIMP® (¢ Sl 30 JI S 8 puadll §3450 "SHORT” directive (e 53l 231 ST s o Lot dys o pu S Ols i Near jump do,a)) Cob
ol Jl gles Y 31 854801 G SHORT Jump 8 ,aill 83381) asy 90h Culd) oI NOP dilss ¥ dauls3 anlis 3L e s 98 ! dloV) 8 ,a8))

ool (83881 Aoslss (30) sy S &8,k AoV 8 ,20) JMS (3o Sols PASS 19,0 (30 ST it Olazed] dabel & bl gl Jadd Jlasial 2o .3L5]
&5l 838801 Uslize (3 Iz Iy Olgisl] 9IS SHORT directive 8 ypaill a3 sl cilol) els,as § Cuoseral 13] s ] HLadl & =l 3

T ) o Jams Bsud

JMP FRWD ple¥l J] 8345
5341 d8Lus 13] .(dlysb 3343 8,44 = E9h 5) B9 16 ] dasdsall 50,5 ol 128 < 83481 dluws OF 0 13] .ale¥I ] 854801 dogled) Coly 3 5mmm gazedl pass.] 5o k1 & 834801 Hlade B,z ¥ gazd
(5,003 8543 3,45 = EBh 9) NOP ddes ¥ 8,40 degiie EB 18 J] deulsdll 30,3 by 128 => Cameol

et Ao 39 Sy Lol ol 127 (58] (50 i 55T dalss J) 54801 ol ) 3uds5 (53 7Fh 3] 00h (0 duwetl] do W 08 pusiia 48 sl Jf O13a80ly &5l Jolsdl § Sl oY1 ] 15481

Forward Jump ale¥l J] 8588 Lhas3s dol] & (0111 1111 SLill 3) 7Fh (img 0 e Olaly 8315 digls dulowdl olasW 0 o MSB dusal 2SYI &l ol coll Euor Co-8_ibvga dus dulul 538


https://en.wikipedia.org/wiki/Positive_number
https://en.wikipedia.org/wiki/Most_significant_bit
https://en.wikipedia.org/wiki/Signed_number
https://en.wiktionary.org/wiki/relative
https://en.wikipedia.org/wiki/Offset_(computer_science)
https://en.wikipedia.org/wiki/NOP
https://en.wiktionary.org/wiki/distance
https://en.wikipedia.org/wiki/Assembly_language#Assembler
https://en.wikipedia.org/wiki/NOP
https://en.wikipedia.org/wiki/Source_code
https://en.wikipedia.org/wiki/Assembly_language#Opcode_mnemonics_and_extended_mnemonics
https://en.wikipedia.org/wiki/Assembly_language
https://en.wikipedia.org/wiki/Assembly_language#Assembler
https://en.wikipedia.org/wiki/Subroutine
https://en.wikipedia.org/wiki/Code_segment
https://en.wikipedia.org/wiki/Assembler_(computing)
https://en.wikipedia.org/wiki/Label_(programming_language)
https://en.wikipedia.org/wiki/Hexadecimal
https://en.wikipedia.org/wiki/Label_(programming_language)
https://en.wikipedia.org/wiki/Code_segment
https://en.wikipedia.org/wiki/Program_counter
https://en.wikipedia.org/wiki/Opstring
https://en.wikipedia.org/wiki/Offset_(computer_science)
https://en.wiktionary.org/wiki/relative
https://en.wikipedia.org/wiki/Machine_language
https://en.wikipedia.org/wiki/Signed_number
https://en.wikipedia.org/wiki/Offset_(computer_science)
https://en.wikipedia.org/wiki/Opstring
https://en.wikipedia.org/wiki/Opstring
https://en.wikipedia.org/wiki/Code_segment
https://en.wiktionary.org/wiki/relative

JMP BKWD (alsdl J] 8348
.ol 128 < dygliall 348 13] long Jump dlyshll 854801 6,45 Wass .Cals 128 => dsliall 5348)1 1] Short Jump & eadll 534801 8,45 Weys 558801 slade = meschl
JS e * 2. Sl garll pasias Oy WY alsdl 11 8588 pa8l ) sy @315 § Lo 5SY gy U1 Ao 391 Sy ele¥l J) O34 B . FFh J] 80h ¢pe duws doli) Ol elles alsdl J) Ol5a8)
sl ) 8 ) 838801 o 333l ALY sl MSI 2 Ll gatk] ol pos Lies s §)Lsl mo do3) Caly
(1 6oV danze Ghsy W) oY Cobs o Co US (S
80h (1000 0000) - > 7Fh (0111 1111) s FFh (1111 1111) - > 00h (0000 0000)

Bl & 58 b US Go 2 I eatll (3] .l due ] L5 o5 s dasd US ] 1 s Al dim glol

80h - >-80h (-128) 5 FFh- >-01h (-1)

(& Jall 0y Jolss FFh 4] 80h e dagd & o Short Jump dagdss Wil o5 EBh Cob JsT oY ddle ssum LT edsy pllbl) calsd) J] ©1388 dlia 0555 o Yl o 58] Ll ALl shasYl ode

35 alusYl e gazma G diloxs hall (ol S (@] § tezgo o) +0 ladamy By 00h 03] clacd] -8 3 531 Slas) bas Lisusetl 13] *

plaseiad JsU1 bl dia g Nl 1a0) -0 Lidasy B (1000 0000 3Ll ) 80h (U (e sambl (o amihly md539 arso 52 Yg Il 52
aal seed S979 o) ! Olilia Ohao e Usamdl iz Jol g 2 I eatll Glue

SHORT Assembler Directive & wadll (42 93| gozbl ol

35008l 8,050 gazell Loz sl el puasl 13] ple¥I 1 858801 dof o Coly 2 8 5008 8548 8,45 Jadd wlgy gazd .
Near Jump du,8)) §348) doudsi
+ Oad Asdlgll dJlod) 8,88)1 dmbd 3 daglsl] J) o Sol] 5y Aoyl 85080 syl 83080 Bluns O elittaly (Aupuadl &g y8l5 Aupuntl 8 ppal] 838801 50,5y BN s ) Byl s Aoy ) 83081
A2l 128 (e ST s Bugh OIS 15 JT JSCia a1 838801 pueiunss ST 83290 8,40 Was i pwalll bl ot Bugll OIS 13] 8yl B38)1 pusitun ozl Aoyl 83481 degdss e CubiskS 32
Oz ColislS 32+ 5o 5,LaY1 OIS AoVl e OV 83880 Olgis Wst) TP daddetll e ) gudd 3 LY OIS dol3Y1.65L5) g Co16 dolj) 685 ety bl 8,08 Gadsd Col-3 dy Bl 634801 daylss

iiod] Jaai)) § Al 8,85)1 dabd e 8,515 wBga gl J) 5481 du 8l 53480

3,513

.....—f'"—"_/_
1000A
10009
10008
10007
10006
10005 (33881 H8) CS = 1000H
10004 IP = 0002H
10003 0005H = iz IP Jioud
10002 00
10001 02 a0 ,3 8348
10000 JMP

L —

IP ezl Olisiome 4] (0002H) dol3¥) G &y )3 8333

Juaal] 8,48 o3 o3
E9 Dadinia Caly Jle by

TP <- (5,51 § dosd sl head) €8 oo i 8388 ol . TP <= (B &) + TP uzmul)) . TP iz a3l [(32,767+J] 32,768-) dshall (ud (e )3 8543
Far Jump 8uusd) & 344} dodss
G Coldl plled] WIS G5 iz dshill Olgis gadss 5 54 Caldls wazdl dol3Yl Olsis gadt Cal-5 dealss ¢ 3 52 Coldl . guiade dolily dlad Olgis (e Juass 33381 525 o sl 834))

adsuhl Coldl m


https://en.wikipedia.org/wiki/Real_mode
https://en.wikipedia.org/wiki/Code_segment
https://en.wikipedia.org/wiki/Program_counter
https://en.wikipedia.org/wiki/Signed_number
https://en.wikipedia.org/wiki/Offset_(computer_science)
https://en.wikipedia.org/wiki/Opstring
https://en.wikipedia.org/wiki/Code_segment
https://en.wikipedia.org/wiki/Assembly_language
https://en.wikipedia.org/wiki/Assembly_language
https://en.wikipedia.org/wiki/Two's_complement
https://en.wikipedia.org/wiki/Signed_number
https://en.wikipedia.org/wiki/Ones'_complement
https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/Bit
https://en.wikipedia.org/wiki/Negative_number
https://en.wikipedia.org/wiki/Signed_number
https://en.wikipedia.org/wiki/Two's_complement
https://en.wiktionary.org/wiki/quantum
https://en.wikipedia.org/wiki/Assembler_(computing)

5,513

e ——— ]
A3129
A3128
AZ127 (8528)) $5%)
A3126
i
10004 A3
10003 00
10002 01
10001 27
10000 JMP
L. —
i) 8,45 25 Syl 4 3 TP ol 5 CS 8,2501 dabd g JS Sligions Justed By 8388 dalss
i) 8,08 P P [ cs
EA vadsie ol | dle Gl | padsie ol | dle ol

CS <- b dhd £ P <- Gua do13] . CS 3 IP Odowuctd] NS 3k dalisns dshid J] Suyss 8348
59l25 ) dedisll U Y 1 Gl dibate 59l Lyzadsy dislu B,S3 LS (3l (g rioM) 35080 dolss (58w gladll i § Caly 3 Usl cpsulod] i3 sy dis guoli xS pasiiay £YBYI a3 oY 1,5
Aol 0 JudiS o2y x86 L] dalail & (35l umg U515 83 5monk) dibaill § 0 gladl] e § B3le @ 8YI 8,08 de s L) i 8352 skl Olardsl] iy geolidl & 55T @Bse J| (EBPB/BPB
Cdaug ol dolii] § Olirpall su] 355 B3le DY dil dagdedll 04 ol £ 381 g8 J] MBR (o gllebl 3sa3 Jsoy of asy
(A ptal) 8348 daglss

§ b 533
dlas Y dagdss + dol)] ol + 6008 5588

I I B

Ul S WIS x2 w9 § drall Compaq JlasS s TeleVideo gruuinls ol 31 201 8,08 § 95 LS do 3 8348 f
G Sl .o A AR < W d < 5 2 cdusdict ) 3 3
o3| s 2 + 5 538 Je 9xX 3> § dugll Compa eleVideo ol,8] phame o (dd] 8,88 § 9ad LS Lo 3 8348 o

I T R

<ol dabsy 55 /9> § dlial

! 254 dagl=s - - -
8y 85488 o FATI12/FAT16 FAT32 NTES
1 o do13)
— (JMP 003C NOP) - (JMP 0058 NOP) - (JMP 0052 NOP)

1 NOP dulas ¥ dalss

NOP dulae Y doglsiy de gt 8 pad 8388 Lol 105 0 (o X86 dodisl § £38Y1 Juds (I 0ol 3Y1 2.0 (10 Jto

(Sl i § 0583 OF 0Sas C-8 (0 dosd (6T O iy ddlisne 58t 0x72 Sl dagd Jand) JMP SHORT 0x72 NOP I} ¢S5 83401 daglss § Caly B3I .

(2,8 8348) EOh ol (8,008 8348) EBh Ls| & Js¥I Coldl § dedlall &Iyl .


https://en.wikipedia.org/wiki/NOP
https://en.wiktionary.org/wiki/relative
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system
http://technet.microsoft.com/en-us/library/cc977221
https://en.wiktionary.org/wiki/relative
https://en.wikipedia.org/wiki/Olivetti
https://en.wikipedia.org/wiki/Olivetti
https://en.wikipedia.org/wiki/Epson
https://en.wikipedia.org/wiki/Epson
https://en.wikipedia.org/wiki/DOS
https://en.wikipedia.org/wiki/Disk_formatting
https://en.wikipedia.org/wiki/Compaq
https://en.wikipedia.org/wiki/TeleVideo_PC_DOS_2.11
https://en.wikipedia.org/wiki/Opstring
https://en.wikipedia.org/wiki/NOP
https://en.wikipedia.org/wiki/DOS
https://en.wikipedia.org/wiki/Microsoft_Windows
https://en.wikipedia.org/wiki/Machine_code
https://en.wikipedia.org/wiki/Volume_Boot_Record
https://en.wikipedia.org/wiki/Master_Boot_Record
https://en.wikipedia.org/wiki/Central_processing_unit
https://en.wikipedia.org/wiki/Intel_x86
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/Extended_BIOS_Parameter_Block
https://en.wikipedia.org/wiki/Extended_BIOS_Parameter_Block
https://en.wikipedia.org/wiki/Unconditional_branch
https://en.wikipedia.org/wiki/JMP_(x86_instruction)
https://en.wikipedia.org/wiki/Windows_Startup_Process
https://en.wikipedia.org/wiki/Boot_sector

(da1 § pasciad) plsill o) dko¥) ghaih) =ilo &9a

Apsd) s gy Of 58y shae 30 ST O Lale @ YBY) g b digs § douscianbls ALLEL (w93 Olslio] ze OEM ID dulo¥l ghill wilo dse do3Y (o i s5e (3,5 Jousdl 0de

Aol ghill wilo dsa drgdl plis

IBM 3.3 3.31 (wsd lasS
IBM n.m IBM PC-DOS dalasi
IBM 20.0 08/2 Jii5 plis
082 n0.m L0872 Cégus,Sola
MSDOS5.0 (EAT32 5 FATI6 (ol 31 e) 2000 jsuiss 4 sluoYl L3 (u93-Cdgws Sols
MSWIN4.0 95 3549
MSWIN4.1 98 jsuirs 51 OSR2 95 jsuis
MSWINn.m 43 01 39039 5 1093 Cdsws,Sole
NTEFS 2003 3 O 39929 & oAl 819 81T/ (NTES (01,31 ) 2000 55005
NWDOSn.m Novell DOS (93 Jdss pllas
DRDOSn.m .DR-DOS wgs-,1 g plls
MTOOLn.m .mtools &lgsl e mformat plasul S §
Mkdosfs .dosfstools de 3> (e mkdosfs plusul LSt &
PC Tools PC Tools § dtgt)l dlws
TAU n.m TAU n0.m TAU § digdl
RxDOSn.m RxDOS § iyl

(nm) = 8 )laoYl 635 ca

EBPB/BPB (o, &Malse dliS
OMolsll g Olagles (3aa 858 Connd I QUL cdhalizee 36 . GULss £ Y8YI gali ) (AShz)) 858 oudsty B)gment) dibaill § (0 gd3Y) gUnd uyaclly 51) gl g 38] Jos disls 5,53 LS

BIOS pllan [11] d8Me L) Cound (5] o BIOS Parameter Block (woull &Molse &S ol B ys59 ol opjoall 8uo g dolsdl 4554l

EDC descriptor &4 oo @)l [12] (45 5b,5) aoly ipuly o8I Lyl ASUI 0ds a3 (ODC &5 s.alls FDC & 41 i35l ool 31 & FAT a3 2l) ISO/IEC 9293 5 ECMA-107 :yulsay dolsdl 3651
FAT BPB dJall odag (Coby 285 259 ooy A1) dildl 5 gl ST Slaglel .FDC extended descriptor azall 41 yo,all (adsb,2) holy s

(L05) 5.25 «aliskS 360 dnw) e gr &4 0ol 3N 5,55 uolg dogr 8,41 0ol 3 Lealus] Ol Jadd pasiud COIS yluoll A5 .1 (190 Cdows Sols 3o oY1 85luoYl § pascius o BPB dLsS
_2U8 § BPB Oodalmo plasiial llons dorg dogadl] iyl ells o3 (855 2 o3> Cdgms Sale § 05U (il S 8 dpos) FATT dy g Sl sl paondi daulsy o OIS 0,801 e g oill s
(63T ,k3T) AJI Islazdl § Glozdl SOMNelabl 04 duty ale oSI . BPB g¥8YI glhd § e FAT (3555 Glisg gasz Comeol Caor g Y8YI

Slelhadll sas Jio oo dopes Sgedil] 1 (g3 JSI Caly 512 g0 Conlines 32 1) g b 65,536 (o 3T ellas Il FAT o)) 8umrg Jrl ¢y Jadd BPB ALS pusiiad 2 pw3d Cdsws Salo g¥8] glhd §

Lo 32 Ao ¥l Sleladll sus Ji> sy BPB dlS ¢ wie Jis (el Gisb oo dudll i glle 3 w90 Cdgus Sobs pllas oSU .o 16 hadd OIS gl ddlexl

0229 FAT gz aiie OIS FATI6 Olaks s Y 0,8l e FAT (350l 8azg doluns Ao gl sl FAT32 JiST spudl ULl ol g 95 39uig pllss & 6,51 850 lylouss o3 BPB dliS
Olelhdll s Jio i Jshodl gooz § FATI2/FATI6 BPB ze 345 FAT32 BPB O Lels . o,all s gladll panor § Sy 512 plaseialy Coblove 2 a5 O LSy ¥ G (piall Bamg § dsiisll

(W Ishazd] 3 o B 1sS) .24h 2od] Dy me FAT32 of FATIZ/FATIG6 of puietack) sl g 51 35 Ciliss S .o 32 Jlam VI

geoz Lils (e OF FAT (el 8acg g38] glhd § BPB dliS) vty cquemmal JS2IL o poxill g 0o iy 04 B O pllss OMiedio of SSTally FAT (32355 8usd 38153 (sl s Jguaml
AW 5 b § Ll Baols Bgw LS FAT32 BPB 5i FAT12/16 BPB e 53 OIS el Susuized] OMalsekl s

Clesles e Jgamll DPB &S Jgaz ] das o i 8,511 § Olighdl of slimuly BPB jusedl G¥lolo A 40i5 MPB Jaugll Oalss dLS Glio (owsy DPB o0l &Mole S dpwtlly
MY glad (0 Yoy (o2l Burg) Akl 0 ,8)

liolge Jio (Juidall ol U3 o pasiad pudl] o8 Bdumma Oloslen ey Jgasdl (Ll alls Jol (oo 0,81 s dealo) QUL (0 Jachisy @B ge wass diiglsy il Jgaer s §5ks DPB dbis
FATs QU 263 Jolier o cpuadld 6,591 dlerlll il ol e Sotie JSI Olelbill sus g (pul) duals (@) Laasio (A1 Ololhdll sas g peesS)

MFT (g3 Jl Al Jguz 51 FAT (52355 Olasg e FAT Olalbl m563 Jguo Jie doghl il @505 uo,dll s (il Busrg dmw 5o aocll DPB Jguzr Slly Jf gl OS/2 5 wes Jeiedall dabss]

NTES (3355 Olusg e
235 8o g § gl £ MB] o ¢ MB] 8,44 JudlS Jadd oy 851 s BPB il ] 3] 8,45 o5 VBRs Odoxw s ol oo o2 b (plas JS § calise \51) Jaz ool OoSuw OULYI oo JSi

il Buog SMlelee was) (53ai9) husetill T ol3T Leiall allss U8 e 1,838 (5,1 QLI Ll (£38Y) ple aos I T) £ M8 AL



https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Windows_Startup_Process
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/Boot_flag
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/Boot_loader
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/File_Allocation_Table
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/OS/2
https://en.wikipedia.org/wiki/DOS
https://en.wikipedia.org/wiki/Volume_label
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/Data_structure
https://en.wikipedia.org/wiki/Data
https://en.wikipedia.org/wiki/Drive_Parameter_Block
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/media_parameter_block
https://en.wikipedia.org/wiki/Drive_Parameter_Block
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/Gigabyte
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/Windows_95
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/File_Allocation_Table
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/FAT_boot_sector
https://en.wikipedia.org/wiki/Optical_disk_cartridge
https://en.wikipedia.org/wiki/Flexible_disk_cartridge
https://en.wikipedia.org/wiki/File_Allocation_Table
https://en.wikipedia.org/wiki/International_Electrotechnical_Commission
https://en.wikipedia.org/wiki/International_Organization_for_Standardization
https://en.wikipedia.org/wiki/International_Organization_for_Standardization
http://www.ecma-international.org/publications/files/ECMA-ST/Ecma-107.pdf
https://en.wikipedia.org/wiki/BIOS
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Data
https://en.wikipedia.org/wiki/Boot_loader
http://sourceforge.net/projects/rxdos
https://en.wikipedia.org/wiki/PC_Tools_(software)
https://en.wikipedia.org/wiki/Mkdosfs
http://mtools.linux.lu/
https://en.wikipedia.org/wiki/Linux
https://en.wikipedia.org/wiki/DR_DOS
https://en.wikipedia.org/wiki/Novell_DOS
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/Windows_NT
https://en.wikipedia.org/wiki/Windows_98
https://en.wikipedia.org/wiki/OEM_Service_Release_2
https://en.wikipedia.org/wiki/OEM_Service_Release_2
https://en.wikipedia.org/wiki/Windows_95
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/Windows_2000
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/OS/2
https://en.wikipedia.org/wiki/IBM_PC_DOS

DPB Jyuz Ologlzo

A Sl Oloasl gt dudtad Oloslnay 395 Sleludl] odn IFH 5 32H oo diubsy Olelas b oo laale Jgandl 55y oo, § (093501 g 5 0,1l e 1l DPB Clsslaa .
Sliml) Oiie 3o posabls glall Sstme e Cold] g0, J) Lis
EBse dod dlas Go e 1is LY Jsazs £36Y1 gllad § dovomall Slaslell e gais Y 03 gy slimll Jido dgzls Goob oo baid Jemis £38Y) L5 Y il Losas ool 391 jamy .

MBI a8 81,3 30, s luls Usasdl 58y Oloslabl guaz Llas Buly &y USs § Claslell 0ds guaz (s DPB Uzew gl gl FATS grus dus ol pded] ol gz Moo
Azly §Se § OULYI oda JS 4 DPB Jsdz o8J cOllusdl gamy ge 6,531 gugs Olslas dudy

DS Sl dagd Ll 55 Sleladdl 0 oS0 - Jlodl skl 0,80 poled! 3300 sss3 1FH Lol oliall Jidin Olsis 3lonY Buesll iy shll o layy gosd § 32H .

dadsgll odn DPB ALS ] (slisl) s o353 1) BPB dLS daer 5 gehiias 53H dadsoll 03n DPB juioet) Jiesll sy sl w9 § pasiies d(Ligan) diSga el 53H o didsy .

(0995 salsl s b o duds Coany 31 AU gz didie 5T po A1 OglT lyeusius W8 oS (Olawhaill go Jlas pasiiel & Ly pud

) 3] 6,05
XP/2000/5 81 355 33 I0.SYS Calll 35Sy Bole ME/9X 55tz /195 plls 3) el Ll iy euadl guali il Juassd 5l lgliass &51an¥l (L)) allss 8193 @bsa ot puiiad Oladss odn

.(bootmgr. BCD winload.exe Olake 9% 7/lund j3ains § s NTLDR alll 9650

BUESS
BIOS System32

T

e MBI o ) £ 36] S #1... /XP/2000 354135 dalasl § & 36Y) dlas

& 035)) BIOS 5lgzdd Coldl ol Wl dazly Jud (0 8 blia Lo] e ,all £ 38] wis Waslowial ayg i) pllss Junsss T pusiiuds cpuudd] pusciu Gl Jusesid)l ol (a5 VBR § dieill 8,401 oda
(£Y8Y1 s 51) MBR Uzew 3 Liaall Ll g M8 6,05 U (o0 silas b ISy Lodds ol (o3 doslll s Jadd 81,41 6 S13 4363,

38 s ey 1o (. Jall (s laleoo @ VBR 9 MBR & 05,4801 WIS (80 gousiias ¥ 6,51 plud¥s (plal] gd 1) Jacdall (JoY1 gl raoid) B,4801 0o pusiud Jodng &
AMBR S sgz5) Slugudll QLS (o Lyl Gugius

£ Jao Jia (Lelis¥l susall 83829 o) dogd bl Lt daliil pasy (8,801 Jay ) dsesxil] (sT) chain-loading el G555 g38Y1 pan 5l Lass Bi5b o gl g 8] dovw 3ud5 ol slouiul dilas
435559 el £38) Uzmw Jhs (b)) Lol lyeas 1 @YY 8,25 (po oud 355 2003 §9as9 939 (o ST joung JatSs (3 Of Soaing pe ikl Cdgws Suls dolil geaz § pusiill NTLDR

sVl guills 2008 eug pooleg diud Fouing § Of lals (pasiab) e il Lokl da3l £8YI Jnowo (oym Lowis) £ BYI ol (ALl 5 ikl VBR (sgiome Junos dol o o)l e laks &

BOOTMGR ;9339 ¢ 33| 09 WINLOAD.EXE roli s Lo (luigiz 2 paisms NTLDR Jlaal o3

[ BIOS ]—)[ MBR mwinlcad.eerWindom7J

[ BIOS ]—)[ MBR XP/NT
MBR
BIOS J—)[ GRUB-1 ]—)[ GRUB-2 ]—{ Linux

WWInload exe]—)[ findow 7 ]

(A2 903l Jusel) dabas) (uSids Hoiins & £ 38Y)
GNU GRUB 2, BOOTMGR, winload.exe, NTLDR e dalisd) g Y SMasma Sililes gral
GRUB-1 = GRUB stage 1 : (MBR § g38Y) Jaos 8,23) JsY1 £ 38Y dlo 5

GRUB-2 = GRUB stage 2 (L)) o/ UL ol 55 WL £38Y) Jaome §,48) 0] 361 dlo 5o


https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/File_system
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/Multi-booting
https://en.wikipedia.org/wiki/BOOTMGR
https://en.wikipedia.org/wiki/Windows_Vista_Startup_Process#winload.exe
https://en.wikipedia.org/wiki/Windows_Server_2008
https://en.wikipedia.org/wiki/Windows_Vista
https://en.wikipedia.org/wiki/Boot_loader
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/Windows_Server_2003
https://en.wikipedia.org/wiki/Windows_XP
https://en.wikipedia.org/wiki/Windows_NT
https://en.wikipedia.org/wiki/Microsoft_Windows
https://en.wikipedia.org/wiki/NTLDR
https://en.wikipedia.org/wiki/Boot_loader
https://en.wikipedia.org/wiki/Multi-booting
https://en.wikipedia.org/wiki/Chain_loading
https://en.wikipedia.org/wiki/Boot_manager
https://en.wikipedia.org/wiki/Boot_loader
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Computer_virus
https://en.wikipedia.org/wiki/Master_Boot_Record#System_bootstrapping
https://en.wikipedia.org/wiki/Volume_Boot_Record
https://en.wikipedia.org/wiki/Master_Boot_Record
https://en.wikipedia.org/wiki/System_partition_and_boot_partition
https://en.wikipedia.org/wiki/Disk_partitioning
https://en.wikipedia.org/wiki/Microsoft_Windows
https://en.wikipedia.org/wiki/Boot_manager
https://en.wikipedia.org/wiki/Motherboard
https://en.wikipedia.org/wiki/Read-only_memory
https://en.wikipedia.org/wiki/BIOS
https://en.wikipedia.org/wiki/Firmware
https://en.wikipedia.org/wiki/Interface_(computing)
https://en.wikipedia.org/wiki/Partition_(computing)
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/Volume_Boot_Record
https://en.wikipedia.org/wiki/Windows_Vista_Startup_Process#winload.exe
https://en.wikipedia.org/wiki/Windows_Vista_Startup_Process#winload.exe
https://en.wikipedia.org/wiki/Boot_Configuration_Data
https://en.wikipedia.org/wiki/BOOTMGR
https://en.wikipedia.org/wiki/BOOTMGR
https://en.wikipedia.org/wiki/BOOTMGR
https://en.wikipedia.org/wiki/BOOTMGR
https://en.wikipedia.org/wiki/NTLDR
https://en.wikipedia.org/wiki/NTLDR
https://en.wikipedia.org/wiki/NTLDR
https://en.wikipedia.org/wiki/NTLDR
https://en.wikipedia.org/wiki/NTLDR
https://en.wikipedia.org/wiki/NTLDR
https://en.wikipedia.org/wiki/Windows_XP
https://en.wikipedia.org/wiki/Windows_2000
https://en.wikipedia.org/wiki/IO.SYS
https://en.wikipedia.org/wiki/Windows_ME
https://en.wikipedia.org/wiki/Windows_ME
https://en.wikipedia.org/wiki/DOS
https://en.wikipedia.org/wiki/Root_directory
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/Kernel_(computing)
https://en.wikipedia.org/wiki/Instruction_(computer_science)
https://en.wikipedia.org/wiki/DOS
https://en.wikipedia.org/wiki/Data_segment
https://en.wikipedia.org/wiki/Root_directory
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Hard_disk
https://en.wikipedia.org/wiki/Windows_2000
https://en.wikipedia.org/wiki/Windows_XP

(Suciicd]) 8 i el il
O CabslS 32 e ST os79 @855 Y 8,480 plinll Lads (Olablibl 5 (ULl (o dlas dsle o (31 48 BIOS Coldl geal ! 0T polal (e Joss o1 (255 VBR sl £ 331 Jorww § £ Y8YI 8,8
ool pllas Ololazel &bl o) 655V Ll MY 6,38 Y INT 12h (e &3 g5 pleied OF G 8,511 ga ST )08 8,281 Caplio) 13] ¢ fail-safe | paY1 Laall o Lo AT das dol o 8,513

sley ¥ S el lads Lz olell INT 12h 3,515 jais ¢ YY) glad e lgudi 255 8ol g) 8,511 § ,5T OlSa § SIS uzls5 08 (RIPL g¥8YI OMase 51 ¢ puiial] dalil BIOS extension overlays

(VBR 5 MBR Glles 3 e lgulS

5/ Intel 8088 (o Juad] Oildlnn 5529 £ 38YI 8,48 2855 Vs [1]. 485 dulels §,S13S 0000h:FFFFh ] 0000h:7C00h ;e 8,511 aslis ety 00539 8,511 (oo CaliskS 64 eamons prow BBS diolsa
Aol pros Boe sl (laldhass o LgaSes oSall) Glablabl pllss of obisall Pl oS Logo 55T sigb 285 9 (Lo ¥l gasid] Gswlodl 85421 § dossaull) 8086

MBR 5 BIOS Ol,48 mear doed ¥ udidll 1 oY dgls daisy ¥ Al ol ($S:SP = 0000h:0400h wis d3lud) ol Ligg 0000h dzhill s DS. ES S &Mers Tayy IBM BIOS pllaidl of o)
&5 O G VBR Jox 0000h:0078h wis 3,511 § DPT/FDPB (0,80l OMalee Jguer (apaid dsy 80l ) gae b dlusll ) 5L Sly dodsitans yu a5 obiol L83 3h of Il OoMawastl

(dsblis yuds DPT J] wums 50 5 INT 1Eh) g8shl 1in § INT 1Eh [13] deblibl dse 4] i o3 DPT Jsie (bard Loass)

il § LBA pusasd 6,51 g M) SMase Latey o(u3b) s O 099) Doslsdl dulasdl Jo (oo 8,511 (e ColislS 128 (i elled O @835 cdipasd] ¢ Y8Y) Oodama s gz shl Sl pasy § Ll
80186 o 80188 gl J8YI e 3525 &8935 (2,4l
dedidl dbes 02 (55T £ 38] damma 055 Of JlazoVl oS MBR i BIOS 65ls) guubl ¢35V haoes g5y Lowis &I gkl ¥z capas 2o 0000h:7CO0 8,511 285 wis VBR Jzew dansd o2y
lmall idodl el § 0000h:7C00h Glsisll J) 5480 G5b s 4]

(<) 0000h:7CO0h = CS:IP .

G VBR Uzew 8,45 Jos3 ¥ 0B i (azmg qgobime pb & Y] ol haadll § 8,511 g85a e Susmy Olgisall i O 25 .07C0N:0000h Glsisl] Uasdly puseias dlinsS 85821 § BIOS dolasl sy

3T O ] JB5 (S iS5 o) 5l dime ez 0d b 55
(£36Y1 3z 3)) g8V o 8 uzg = DL .
Feh ... i 81h = Wl 80h = Jg¥l: D150 AL ol 8Y) / duill ol 31 .

A s essiinl a2 Y3 ROM fusy s o) 391 Ul (5o 839exa FFh g 7Fh o)l 7Eh ... i 01h = 31 00h = JoI : superfloppies ol 31/ 5,41 ol 391 .
51 ST 08 pusiis dayal] Wyse 286 BIOS dalasi iy quusmall JS2JL DL sy Y Toshiba T1000 BIOS Ludss pllss SI.DL (uzeuat)] L] 505 IBM BIOS dalasi «5,5-Y1 BIOS dalasi alase Jio
Aulll ) 3 U2 e DL § 2 slus
Laslus] o3 il USB sticks ool 31 Uasdly 2,55 85011 BIOS dabsil jasy «o8J DL = 01h 5§ DL = 00h sbwdl 08 s JLass superfloppies (ol 31S Laslas] o3 3l USB sticks 8,513l (o 31 dsls
DL = 80h plazul ga Yay DL = 01h Jezeucl] Coos D50 dLB (0l 31
&b 08 g Josa) hard-wired Liad dzs o g Y8Y Glolhd (o ,uiSIl Wl IS e AL 58 0ol 3Y 055 & 38YI <L3T BIOS U8 (0 L 53 55 03 00h 5 80h ) hadd Lulas

[1]deall dolaeV) dogdll Jlosiul o Yoy VBR 5 MBR &ilydd 3 o DL plaseals Lol o053 8,51 daslshl [1] [2] 65591 854291 ¢ YL Ll raws BBS 5 PnP BIOS diolse

gLl wo wis 5l EBPB LS § +19h wodl wis &35kl dasdll o5 Camdy douill DL dagd Jalexs 08/2, MS-DOS/PC DOS 4okl § VBR 8,44
3.31 el i 3.2 (w9 grud § +1EDh

plasial giSay 5SI BPB dogd Jalzxis DL pusxius DR-DOS 7.07 allss § VBR OMeww 7.02 jluoYl die DL pusiis DR-DOS pllss g pasy
dtug FreeDOS ol .Jlis (350 nnn (use £38] g0 ,8 (0,8 i 5 BPB 43 plasul § doyud)] diy ol cleaul 8sley SYS /O [innn] HLsd!

EFh J) BPB do3 (s 3 13].Jas FATI2/FATI6 (0355 Sl 3 &b Uiy Loty FAT32 35500) Sliog § DL dad o Lyl

0=5Cu:DH .

DH do Ladoss VBR 5 MBR &ilyid jamys .DH psu3 IBM BIOS debisl sy (520 0555 Of ) o3 Y 13 lus Lo £ INT 13h J¥s (00 BIOS § posall sl

[11[2] : DL ] &LoYL PP &by J) ribe ;355 Bgw BBS diolge ol PP BIOS (Lidally pedll s pou5 3l LoVl

(oMe ,ha31) £38YI (0,3 bu>g = DL .

?$PNP" Coali jasds das J] yeis = ES:DI .
o llales o Olaglell 0ds oS gl MY i3 Janeis Jol 0 8,101 § skl PP / BBS overlay sla 5] BIOS ga Jslizll (52,a3l &l 3) VBR of MBR § £Y8YI faonl prod Slaslell oda
-VBR § MBR &;luebl O)lexd! plase J3
e aaze3 ¥ Lead) dabil glawe D sy be § PP BIOS doan 1 st dibliz! (3,b Layl elles 8ole PP &5 pusiind (Il Juiedal] dobs] o8I VBR ] dezr USiy Lo y3 503 o ESIDT &¥izeas
FEFFFh (5 FO000h gy &ilay plla) 8,515 § "SPP" | Sl dlues 2355 e Cuomdly "$PNP" S paseds ity 31zl (Say PP BIOS diolsh i85 3,15 Lyelusiial oSiey ESDI § Slaslell Jia
ol 16 4= JS we
{(ES:DI 3 DH Layf LleTs) DL hié il ] VBR ] d8Lo] Ologlee ;505 Glinks Sas BIOS (e Yoy (15T 38] Jasme 51) MBR U3 (3o VBR Jidis sie (bl bowsll §

Jacill VBR Joray Ja sl (450 p5 s3I MBR &) MBR pludl Jgaz § Colb-16 dlsss ] 5425 = DS: SI .

LY Jsaz § (35 le 1 ud) MW pud a0 o) 15 £ 98Y1 § s e datmy PC-MOS 5.1 Syl pllss


https://en.wikipedia.org/wiki/Boot_flag
https://en.wikipedia.org/wiki/PC-MOS
https://en.wikipedia.org/wiki/PC-MOS
https://en.wiktionary.org/wiki/relocated
https://en.wikipedia.org/wiki/MBR_partition_table
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/Volume_boot_record
https://en.wikipedia.org/wiki/BIOS
https://en.wikipedia.org/wiki/Master_Boot_Record
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wiktionary.org/wiki/boundary
https://en.wikipedia.org/wiki/ASCII
https://en.wiktionary.org/wiki/string
https://en.wiktionary.org/wiki/hint
https://en.wiktionary.org/wiki/entry
https://en.wiktionary.org/wiki/fallback_methods
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Master_Boot_Record
https://en.wikipedia.org/wiki/BIOS
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Master_Boot_Record
https://en.wikipedia.org/wiki/Boot_loader
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.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/Plug-and-Play
https://en.wikipedia.org/wiki/Plug-and-Play
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Master_Boot_Record
https://en.wikipedia.org/wiki/INT_13h
https://en.wikipedia.org/wiki/BIOS
https://en.wikipedia.org/wiki/DH_register
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/FAT12
https://en.wikipedia.org/wiki/FAT12
https://en.wikipedia.org/wiki/FAT12
https://en.wikipedia.org/wiki/FAT12
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/FreeDOS
https://en.wikipedia.org/wiki/DR-DOS
https://en.wikipedia.org/wiki/DOS
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#BSIBM_OFS_1FDh
https://en.wikipedia.org/wiki/Extended_BIOS_Parameter_Block
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#EBPB_OFS_19h
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/OS/2
https://en.wikipedia.org/wiki/OS/2
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/Hard_coding
https://en.wikipedia.org/wiki/Removable_drive
https://en.wikipedia.org/wiki/BIOS
https://en.wikipedia.org/wiki/Superfloppy
https://en.wikipedia.org/wiki/USB_flash_drive
https://en.wikipedia.org/wiki/Hard_disk_drive
https://en.wikipedia.org/wiki/Wyse
https://en.wikipedia.org/wiki/Wyse
https://en.wikipedia.org/wiki/Toshiba
https://en.wikipedia.org/wiki/Toshiba
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.wikipedia.org/wiki/Real_mode
https://en.wikipedia.org/wiki/Compaq
https://en.wikipedia.org/wiki/BIOS
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/Master_Boot_Record
https://en.wikipedia.org/wiki/BIOS
https://en.wikipedia.org/wiki/prior_bootstrap_loader
https://en.wikipedia.org/wiki/prior_bootstrap_loader
https://en.wikipedia.org/wiki/Intel_80186
https://en.wikipedia.org/wiki/Intel_80188
https://en.wikipedia.org/wiki/Logical_Block_Addressing
https://en.wikipedia.org/wiki/interrupt
https://en.wikipedia.org/wiki/far_pointer
https://en.wikipedia.org/wiki/BIOS_interrupt_call
https://en.wikipedia.org/wiki/Interrupt_vector
https://en.wikipedia.org/wiki/Fixed_Disk_Parameter_Table
https://en.wikipedia.org/wiki/Fixed_Disk_Parameter_Table
https://en.wikipedia.org/wiki/Disk_Parameter_Table
https://en.wikipedia.org/wiki/Disk_Parameter_Table
https://en.wikipedia.org/wiki/Direct_hardware_access
https://en.wikipedia.org/wiki/Master_Boot_Record
https://en.wikipedia.org/wiki/BIOS
https://en.wikipedia.org/wiki/SS_register
https://en.wikipedia.org/wiki/SS_register
https://en.wikipedia.org/wiki/Segmentation_(memory)
https://en.wikipedia.org/wiki/Stack_(data_structure)
https://en.wikipedia.org/wiki/Intel_8086
https://en.wikipedia.org/wiki/Intel_8088
https://en.wikipedia.org/wiki/scratchpad
https://www.acpica.org/download/specsbbs101.pdf
https://en.wikipedia.org/wiki/Volume_Boot_Record
https://en.wikipedia.org/wiki/Master_Boot_Record
https://en.wikipedia.org/wiki/BIOS_interrupt_call
https://en.wikipedia.org/wiki/Remote_Initial_Program_Load
https://en.wikipedia.org/wiki/encryption_systems
https://en.wikipedia.org/wiki/pre-boot_code
https://en.wikipedia.org/wiki/BIOS_interrupt_call
https://en.wikipedia.org/wiki/Fail-safe_(computer)
https://en.wikipedia.org/wiki/hardware
https://en.wikipedia.org/wiki/initialization
https://en.wikipedia.org/wiki/interrupt
https://en.wikipedia.org/wiki/Data_structure
https://en.wikipedia.org/wiki/set_up
https://en.wikipedia.org/wiki/BIOS
https://en.wikipedia.org/wiki/Volume_Boot_Record
https://en.wikipedia.org/wiki/boot_code

(58l s Sl mdge § IBMBIOLDR Jio ;51 g38] daces 51) haciill ] 6] a8 2850 dyios § LOADER g8 dliwg @a Ids pusiins REAL/32 g Multiuser DOS dobis g 38] lolhb

LOADERSYS £Vl Cale e ,is5 o) 13
25 § e plisitul giSey DR-DOS 7.07 dakail AAP pludly LOADER 81 dliws g5 ] dL5YL AAP puitll bansidll el (ddubs) 8550 2o 13 paseins S/DOS 1.0 9 PTS-DOS 6.6 dokisl
.CHS/LBA VBR dz55 31 3,48 plascil wis 39 52l INT 13h 35 bl
lgmasias ¥ Ll lls OF o2 dgzlsll ode (i Lyl 1355 (2007 i) (3 O 39ug 5 (7.10 (i) PC DOS 2.0 5 (7.0 dwid] J3) MS-DOS 5 08/2 daksi § MBR 8,44
S had s Olsluzell pamy O e @ (DSIST 501 855 a3 o) Glolazall e ze d88l5ie us o Wiy (5,5 Y1 pllall O¥mad puseias (s Yl gadls) 6.0 (3 O Souing dobisl § MBR 8,44
LIS (5 51) 4 pludYl Jguz Odsse BIS (Hsdo) Jetad bl 08 (6,51 Sloluzel uzs dgunds pludl Jguz § Cul-16 dlsus
: Buzell dazloll Lyl pusciun Of 4iey LOADER gs MBR Jexw DR-DOS 7.07 pliss &

(OEDCh) slaze¥l 1ds 5525 ] sedo (838] 6,45 g355) (g pmw 353 = AX .

(oMl ,L51) (8381 3lgz 03,) £Y8YI 10,3 Buzg = DL .

(oMl ;1) dsusciuckl MBR plud¥l Jouz & Culi-16 dlsue ] ;085 = DS:SI .

(7C00h 83ls) 3,513l  NEWLDR dols g8 850 5f ¢ Y8YI ¢l &yl = ES:BX .

8iszene = CX .
diolge) EDD-4 fyuch) (ol 391 & ok dl I divolsal) o Hybrid MBR (yoxs gy 8] (o 8,44 - 585 ATA dgzls yolee o8 dsdul) T13 dadll izdll GPT ol ppuds b Jlosiul s
:MBR €3 VBR [3] cuidl] £ 38] Uzews (g )] £38Y Uz (2 daml ol ] 55T slaialy o052 1 58Y1 i (50l 50,8

"I GPT" ises 54504721h = EAX .

MBR § lisl] gl e 56 Logs DSST o Lo 52503 03 08 hybrid MBR gyuzsg)l (g ) £ 8Y1 Jiras @b ety 0F I yudias
(oMl ,La31) (£38Y) 5l 03,) g38YI 4,8 Bumg = DL .
(oMel ,a31) "$PNP" ovais pamds Aty J] ,eis = ES:DI .
MBR pLudl Jouer & Cob-16 Leol 831 dlsall oo Il ) dhybrid MBR (yuemgdl (e ) £ MY Jzew gl iy J] 5w = DS: ST .
A us Jais CIS 13 oMel 5S Ikl DS:ST @uadl] 551 sluzel go U352 3815 1ia . 48L5] Gy degita (+4h Wl wis gl £ 635 +0h asll wis £3BYI ol slittuly guesd Vo & Ol gaaz 055aw)

agadll OlslazeYl 0da U3 o Lslae pLu8Yl Jsiaz JalS (s (gl-16 g

Multiuser 495 1352 ke DR-DOS o937 63 Ut 1095 dalidl § pasrial oo §38] Jama 55 NEWLDR by Lyl 3 = LOADER.COM
...l» & 5. Digital Research (i yuu y Jlusws/deed )l Ggmxdly (Caldera | S IMS ol ¢l gT JNovell Jdgs :din O & das 30 DOS
.LOADER.COM a3 3« s 3> LOADER.SYS cals

-ME pgiidio 59ui9 plhs Jused ey dedas § Lyl posiiug AL JudS ol ) Jasxe : LOADER.EXE

GoT iy DRDOS 5.0 5 PC DOS (3o ¢ 32 CAlll 1095 dalii] s § domato slie C¥itios platll dtgd) 8,48 Cile sl IBMBIO.COM

:3.41 ylao] (i> DRDOS 3.31 § DRBIOS.SYS sl MS-DOS & I0.SYS dadss yuis dJy .(DR-DOS 7.06 «lizwls)



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/Multiuser_DOS
https://en.wikipedia.org/wiki/DR-DOS
https://en.wikipedia.org/wiki/DOS
https://en.wikipedia.org/wiki/LOADER.COM
https://en.wiktionary.org/wiki/entry
https://en.wikipedia.org/wiki/Partition_type
https://en.wikipedia.org/wiki/Boot_flag
https://en.wiktionary.org/wiki/dummy
https://en.wikipedia.org/wiki/Hybrid_MBR
https://en.wiktionary.org/wiki/handover
https://en.wikipedia.org/wiki/Master_Boot_Record
https://en.wikipedia.org/wiki/Hybrid_MBR
https://en.wikipedia.org/wiki/EAX_register
https://en.wikipedia.org/wiki/Enhanced_Disk_Drive_Specification
https://en.wikipedia.org/wiki/Enhanced_Disk_Drive_Specification
https://en.wikipedia.org/wiki/Hybrid_MBR
https://en.wikipedia.org/wiki/GUID_partition_table
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/boot_drive_unit
https://en.wikipedia.org/wiki/Magic_number_(programming)
https://en.wikipedia.org/wiki/AX_register
https://en.wiktionary.org/wiki/extended_interface
https://en.wikipedia.org/wiki/Master_Boot_Record
https://en.wiktionary.org/wiki/entry
https://en.wiktionary.org/wiki/extensions
https://en.wikipedia.org/wiki/Windows_NT
https://en.wikipedia.org/wiki/Master_Boot_Record
https://en.wikipedia.org/wiki/Windows_NT
https://en.wikipedia.org/wiki/Windows_NT
https://en.wikipedia.org/wiki/Master_Boot_Record
https://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/PTS-DOS
https://en.wikipedia.org/wiki/PTS-DOS
https://en.wikipedia.org/wiki/DR_DOS
https://en.wikipedia.org/wiki/IBMBIO.COM
https://en.wikipedia.org/wiki/IBMBIO.COM
https://en.wikipedia.org/wiki/REAL/32
https://en.wikipedia.org/wiki/Multiuser_DOS

g3Vl glld z5g5

WY b dovo o hocl) (6,51 O ,a8015 BIOS pllas douiiia

a2l aie AAh 5 1FEh aodl aie 55h) 36 gl 355 ey AASSh Co-16 & el Coud) 8,48)1 Loy dis o 86 &3] glad § £38Y) Jamms ygui IBM PC_dakiil zo didlgrll 850291 &
Gly Wizl IS 55,55 OF oSy SV 5T L0Yl Oleladll e Il VBRs Ol .l 512 Slellad § gladll Llgs susm Lol md sl 1ie 1] 35T 5T Culy 512 pommy g3l g8 gl § (1FFh
AFEh aodl wis Co-16 @ds5 e s 3y s 8315l Oloslbl oS il ¢ Uadll o

Ay b =y MBR 5] BIOS plss Lggle yims ¢ 13] 8,481 o3 il pllss Juass he )38 2 81l § OIS 0ls i lols 0345 5Sa ol 81 dols 381 Jaome JBYI e 5525 U] sui @il 13
gl oS0) FAT pliaty el baswgl) (e (650l § dide wots 3.3 duad Ui dogadl) (1093 g iy OF 08 (Oama) i pllss o Olako ol 595 ) e Y @dodl sl pllss Junods LB sys Uns
ey 61 g ks I g YBYI p U8 J] bl dilas BIOS pllss o503 wis pladd) & plal oy OF oSy dalasizal 9V czdsill o pasas ¥ 6,591 Gledlabl of Glatll g M8) 8,45 (U3 J=is ¥ dyus)
Olaibl e MY L5 O gt wuad of Luidd plls e ¥ CSIS Oy io @il Jadod O iz dasddl] (1093 geud S (oo L] dousetuck] FATI2/FATI6 bailug o o iy 1o Aol Dodudis 8,48
559 Olaill biluy pasy @lld o2 (MSX-DOS 5 Atari ST hilug § FAT dliel gl &,lael)) x86 dobsl go 38520 (921 581) doly £ M8] domma Y e IS poiass OF (g g £atd (g ,5Y)
96100 Bsige yb 3holl diboe Jmomy Lo « X86 dolil o 85t (5l 581 doomo 3529 i O3 @bl Laslly (eais

0AS MBR Joew § 38Y) OMacme O yad plae diasl IBM PC/AT (J8Y1 ) dio @B sl 1is jamis BIOS dabsl phine (5,591 858291 jamys IBM PC dloll asi] Ggulod] 85021 sbials

STl Tas oF &S, superfloppies ol 315 5,41 (ol 3Y1 Lok 15N AL ol 3Y1 / Ll (o) 3Y) Jadd (a3 (IBM PC/AT Jia) BIOS dakisl sy £ M8Y1 g b J] oSt 52503 U @353l 13

5 93 bl Jie) degudll £ MBYI Oilellad ol Lays . &5 41 (ol Y1 s 55h AAD jasd izd o3 i g MoV g B dovay Jgall) 8 sl s JoY1 dsastl (Cb-2) SIS (a3 ¥ 0l 06h (s9luy s
ol 512 (e ol ploel Glelhd pusiins (S B,4) gl 3Y1 dgs dl5] didio Lol Sy 1 . Oled) oy § pamitl] dulos sy (Say @ 8Y) mat il o) zdsill lie ella3 ¥ Ll (CP/M-86
P55 lgmnz CLid 13] 8352 5k 858291 53 & JWI g8V Slaz ge Uslod g @ YBYI g lnbd 8,48 J] dudisl] dilos y5a3 gehitad of JW pllo £308] gl (24355 o) MBR of BIOS allss 8,45 13)

oo ST asy INT 19h 33,b s pllad] Less 8ole] of Sl ye usy e g Y8YI Aglona o ROM BASIC 5513 § Lkl dogll duomo ) Joie3 § Ty Lo] B 1ie INT 18h (e uzusy las

6551 Bym ol Gsulod] S plida plasiul ony i gY8Y) dbos (g plall dinzn o1 sl


https://en.wikipedia.org/wiki/Bootstrapping_(computing)
https://en.wikipedia.org/wiki/BIOS_interrupt_call
https://en.wikipedia.org/wiki/Reboot_(computing)
https://en.wikipedia.org/wiki/ROM_BASIC
https://en.wikipedia.org/wiki/BIOS_interrupt_call
https://en.wikipedia.org/wiki/Master_Boot_Record
https://en.wikipedia.org/wiki/BIOS
https://en.wikipedia.org/wiki/Disk_formatting
https://en.wikipedia.org/wiki/CP/M-86
https://en.wikipedia.org/wiki/DOS
https://en.wikipedia.org/wiki/Floppy_disk
https://en.wiktionary.org/wiki/words
https://en.wikipedia.org/wiki/Superfloppy
https://en.wikipedia.org/wiki/Floppy_disks
https://en.wikipedia.org/wiki/Removable_drive
https://en.wikipedia.org/wiki/Fixed_disk
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/IBM_PC/AT
https://en.wikipedia.org/wiki/BIOS
https://en.wikipedia.org/wiki/IBM_PC
https://en.wikipedia.org/wiki/X86
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#BSMSX_OFS_000h
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#BSST_OFS_000h
https://en.wikipedia.org/wiki/Computer_data_storage
https://en.wikipedia.org/wiki/File_Allocation_Table
https://en.wikipedia.org/wiki/X86
https://en.wikipedia.org/wiki/DOS
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/FAT12
https://en.wikipedia.org/wiki/FAT12
https://en.wikipedia.org/wiki/FAT12
https://en.wikipedia.org/wiki/FAT12
https://en.wikipedia.org/wiki/Computer_data_storage
https://en.wikipedia.org/wiki/Executable
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/Execution_(computing)
https://en.wikipedia.org/wiki/Crash_(computing)
https://en.wikipedia.org/wiki/CPU
https://en.wikipedia.org/wiki/Computer_platform
https://en.wikipedia.org/wiki/File_Allocation_Table
https://en.wikipedia.org/wiki/Disk_formatting
https://en.wikipedia.org/wiki/DOS
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/Master_Boot_Record
https://en.wikipedia.org/wiki/BIOS
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/Dummy_data
https://en.wikipedia.org/wiki/Boot_loader
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.wikipedia.org/wiki/Design_of_the_FAT_file_system#BSIBM_OFS_1FEh
https://en.wikipedia.org/wiki/Hexadecimal
https://en.wikipedia.org/wiki/X86
https://en.wikipedia.org/wiki/Boot_loader
https://en.wikipedia.org/wiki/IBM_PC_compatible
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/BIOS

L) dodas e 8,5

(el § (sl 99 Sl Lokl o 5) £ 3BV plsd e b 5, 1 55w AL dodYl

skl juae dme )l yhan Uit Gsulo dae [pllsa Lear) gl Slalk) plss
% 599/ w9d b Lo (FAT12, FAT16, FAT32) 1
dodsie Cdawy Sule (easd gl X86 (Intel
m J9dg Cé L NTES 2
ASCIT Cdawg Solo Zilog 780 MSX-BASIC / MSX-DOS atches FAT16 5 (patches z8,) FAT16 ol (ha2é) FATI2 3
FAT olab (AUS

Al DY Gy dol o0 B puieall ol 391 e plasaad) Jo¥l § poo wdsne b Olaks pllss FAT Ol pacass Jodz of O @555 Joie

Al e adls 41§ 3 48,09 gume hle oo ool wie Lkl plSS dodsitun oo 35l umg Dl § @l LS o548 Ao Jodo § ONsuell Gl plas (3599 s dyyb ] 0955 dostdl]

RUSTURCTRRU WS

Blaie § 35750 yiadl UJul FATE2 (3555 Suos 35 el ey e dpslall AL 8 5s 4105 plsil sty i s sbsa 42355 g pdodl alorkly GULLT s Jsla FATI2/16 dabsl
Sl ooy pudy S @Bon 3 pud (T UL

(35l Buog e (e el Sy sl Sl eaxedl aBlie e dejge 0553 FAT Olile pllany dagll (pisadll ug

FATI12 Olake elh.‘»

(86 dolil 3 3.5 &, b1 10 Y alane § puseiu)
(FATI2 o 355 0 iz Collies 16 0n y20Y1 0350 Glasg) wdliadl dedlss § o 12 paieiag Y Coblien 16 (o ST ez g doledll gabaen Y 5,41 001,39 Nol pauas FATIZ2 Glalke el

FAT16 Ol elhs

(Sxall ol 3Y1 - 95/98 Jouiss (wd Cdgug Sole Jin debiil § puseius)

lagn 8 S dolus dis gty Bsw 1o ST 055w dshisl) a6 xS &l 0ol BY1 & OV ks . CobslS 64 (e ST a8lis e o ol gabainy Vg dogadl] dolll ol 3W oo FAT16 Glale pllss
(slack space :,eu3) go,dll e

) Bug § ceaik! sl ol £ MBY 3 a8 Lyl (it £ Y8V £ U8 (6,531 BbULT @dlsas plool Glus § pusius Slaslss s g (2381 ¢ h8) JsVI g laill

FAT Ol 20365 Joue dibhie § dolas dius el ie dsiis JS (pamass Gluss o) adle e dihis LS s dejge GBI dihie

iy yied) LI AL o Oy (et L8L5] 23lim 5525 Y s 1y EOF Chlll dylg dad oy Lo Gonis f (hlhl o Ly raity (5301 JWI o5itall ded o] pauats o pitzl) duaasnl) -l

O s OIS jass i1 ladl sghie Olaglnas duolsd] dlels glatlls ALl gl gaiss &5l

FATI16 § dealul) Olall pllas doy
(FAT12/16 § Jab amlg g5 plsd ey dylull wis) &) szt Ololhdll dibaie

FAT Ol m)55 Jsae dihie

BRESINNRVP+IXN
Obld) dahie
o3 (Cal) gz (BAT16 g38] gllad &) Jas) ol

000h (0) 3 8548 daidss
003h (3) 8 OEM ID &LoYl ghill wilo dse
00Bh (11) 25 BPB dliS alee
024h (36) 26 EBPB buabl dliS)l OMalso
03Eh (62) 448 Aslan ¢308) 5,45

1FEh (510) 2 (bl g dele) ¢ ladll mdss


https://en.wikipedia.org/wiki/End-of-file
https://en.wikipedia.org/wiki/Computer_file
https://en.wiktionary.org/wiki/entry
https://en.wikipedia.org/wiki/Block_(data_storage)
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/Boot_loader
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/Slack_space
https://en.wikipedia.org/wiki/Kilobyte
https://en.wikipedia.org/wiki/Data_cluster
https://en.wikipedia.org/wiki/Hard_disk
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/Bit
https://en.wikipedia.org/wiki/Megabyte
https://en.wikipedia.org/wiki/FAT12
https://en.wikipedia.org/wiki/X86
https://en.wikipedia.org/wiki/Floppy_disk
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Data_cluster
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/Root_directory
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/FAT12
https://en.wikipedia.org/wiki/FAT12
https://en.wikipedia.org/wiki/Data_cluster
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/File_Allocation_Table
https://en.wikipedia.org/wiki/Atari_Corporation
https://en.wikipedia.org/wiki/Atari_Corporation
https://en.wikipedia.org/wiki/Atari_ST
https://en.wikipedia.org/wiki/Atari_TOS
https://en.wikipedia.org/wiki/ASCII_Corporation
https://en.wikipedia.org/wiki/Microsoft
https://en.wikipedia.org/wiki/MSX
https://en.wikipedia.org/wiki/MSX-DOS
https://en.wikipedia.org/wiki/MSX_BASIC
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/FAT12
https://en.wikipedia.org/wiki/Microsoft_Windows
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/Microsoft
https://en.wikipedia.org/wiki/Personal_computer
https://en.wikipedia.org/wiki/Intel
https://en.wikipedia.org/wiki/X86
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/FAT12
https://en.wikipedia.org/wiki/List_of_computer_system_manufacturers
https://en.wikipedia.org/wiki/List_of_the_largest_software_companies
https://en.wikipedia.org/wiki/Home_computer
http://en.wikipedia.org/wiki/Computing_platform
http://en.wikipedia.org/wiki/Computing_platform
https://en.wikipedia.org/wiki/CPU
https://en.wikipedia.org/wiki/CPU
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/Microsoft_Windows
https://en.wikipedia.org/wiki/MSX
https://en.wikipedia.org/wiki/Atari_Corporation

:FATI6 Guwlxe oo
2S5 e dalil pasy 39 NT/2000/95/98 jsuiys dekasl § pusciug FAT16 ULl allss .
FATI16 (53358 Olusg e OULI 8olstuly JSLikl dodlme § dousitubl Olioe Wl (o Wl Jlin .

990 Cdgws ,Sole Cw O ua,éeha:.wb [EPWEN IVESARUR NP IES 4 cdgéals.i‘mékg?lg 13) .

(s pudls o055 Cum (30) Callis 256 (sa ,20Yl (3] Glasg e plasad) Cauling Jlsd FAT16 Glalll el .
: FATI6 (gsbus (0
8,855kl CMsabl sus Bgmbs JSo paisy 0T oSy (LEN) dbshil Glall) slawl plasiiol . oa3] oS dssa 512 go hai Jolsty o oSy pdodl alodl .
Coblowe 4 84480 2000 39uing G 8,u8U) FAT16 (p 3ol 8amg .35kt 65.524 9o udlisl) Josdl dodl & gmonbl udlisl] pamy o S 39dis 65.536 o aude FAT16 Olike pls .
Callor 2 o ST 055 OF w3l Busrof (Say Y 98/95 390135 9 c09d Cdawa Solo dalail mo dblyia A ims -LubislS 64 Sois e pusiuds
Al § Mo walll pze puds oaasll Sshisl] aoe e 55555 Calll (35 daasdl dolud) .5y OF 55y dsiill ez OY S ezou 333530 Oliog e Jlsd ud FATI6 Olils pllss .

WobiokS 22 (oAl (e dsSlall dobud O 95w (obgkS-32 dghie pusiud (Coblous 1.2 (358 Busy e (35w CobelS 10 Cale

MY plhd o dblio) dud u g3 Y .
FATI16 § ULl hall 41 1 mode Glalll pls gualill plls uzy Y .

(65T dakil Buss 95/98 35399 (w9d Cdgwg Sole pusind Wswlo 3821 (e ladd] 3l 5Sas ¥ Cobilowe 2 5o 5SYIFATI6 3ol Sliss .

FAT32 Olake el
¢ ol Uy LS5 (FAT28 dipensd it U)ol pusiad Yo 83 smome o 32 d5iie oo Wbl Co 4 S .ColiskS 64 o ST adlis gzo ge dolst)) gehitug 95/98 Jouins 5 (03 o olide pllss
Ol G Alopll dobul) padiss s ykall ssisll ploe] e el e &SI AW g0l Y1 Sy I .oud IS & Ssiinl) Coblis 256 gadl unS dedlne gubatuy Slakel) pladl i FAT32
(EAT32 Gulo o

Szl wdl § OMSabl dusy auie 8 FAT32 ccunad! 1) 0p35l Bumg e 0l T § uzlsn oF oSy dpolis] wdlis dlubw (s Byle FAT32 (0,3 (e szl aladl .

wis lilile gomod U895 FATL6 Silile pliaty &lie oo 8l ol pacass § dudeld yiST aladl 1is I (Cablows 8 U] Jad 32335 Oluss Jo¥ CobolS 4) gz jool adlis pasis -

FATI16 pliasy &5l S 5235301 iz e 0,8l e ddlo] Slolus (o 83lixud) L3150 Yo FAT32 plusul

(Eblao Yl dscudll (a5 gubans Chkdsk Jio oo ,8)l o] Sslol bads FATI6 go) &yolae¥l o Yoy FAT (o dubluio Y1 dsut) plasiul WT gty .

FATI16 (32355 Olaogy &le Jadl) do,e J31 FAT32 53555 Olasg Il ()l 8usg & el @Bkl @ g3 glad o dibliio] dovus Jos WT o .
: FAT32 {g9lun (o

Cablowr 32 oz o il 3909 el maatug FAT32 (560 8ug ST«

9ty (09 ¥l suss dlo § LuSid o Sadl Sy SI) OSR2 95 /98 35iys elituls (6 ,5Y1 dueisal] dodasl o FAT32 00555 Olasg ] 8 bleo 3Lt Sy ¥ .

(@I 5 OSR2 8 )lol sliztul) 95 55939 5 193 Cdaws Sole plls (50 2,8 plistiul Gswlodl Juiis eliSey ¥ Juieiall sy § Ulio Ligerls 3] »

FAT32 § bl hieall 41 5l mode Olalll plss gualill plls uzy Y .

SOlylao¥l su SYSYI

L2l BYN) 53501 il e hliine e  plasind dasas )lbo] IS5 (Dambl 6,5V gl ] d5L6YL) FAT12 FAT16 FAT32 dilise Ollio) 3as ellay FAT Olale pllss

FAT Sl @355 dsaz dlbde § diglhall Ol sus J) 555 FAT32 5 FAT16 5 FATI2 claul § £33 .

(s9tis 2%) Cu-12 dsue pasiiug FATI2 Olaks plas .

(oshie 2) Cu-16 dsue pusitug FAT16 Olike plas .

<528 45 sgiie 2 elley FAT32 O iy lde FAT e ga o 4 Jsl Jadion Joaig pllss 05U «2u-32 dliue pasiiey FAT32 Glals pllss .

Olalll s FAT g dsiie JS & Coldl sus Ssditsll 394

FAT12 15 Ssdie 4087 o S8 Ol wdlis sue
FAT16 2 Sshie 65526 9 4087w CLLI Adlie sas
FAT32 4 Shie 268435456 365526 (o UL Adlie sue

128 = Coly 131052 = dgdizs 65526 * Coby 2) Olelhaill dagdS ColiskS 128 sadl eaoy 8usdll FATI6 (33355 8umg § 3 ubad puSe (e 58 0555 O Sy FAT dies FAT32 (53355 bug &
e "Byl Y ol Ssiisll slas 53355 o2 el 1ig) (CaliskS 6 = Coly 6130.5 = sgiie 4087 * Coly 1.5) Olelhill doiS ColiskS 6 a8l poons aal) FATI2 fpieall 8uzgg (CabiskS
(5l Busg (e 8,0l doluk] gm0 kit U AP elal Ol Oy WlS dilus () i Y i FAT32 (10555 8uss

(FAT32 0Ll alls Olaslse glhd Jgaz 1053l gol) Cdgug Sols huies3 dalail § 1 dogtll Lils 3G Lls BPB Al Jio § S35z bl dosdll 5o Olalll allss Olosls glhb 3


https://en.wikipedia.org/wiki/Microsoft_Windows
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Application_programming_interface
https://en.wikipedia.org/wiki/FAT12
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/Data_cluster
https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/File_Allocation_Table
https://en.wiktionary.org/wiki/entry
https://en.wikipedia.org/wiki/Bit
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/FAT12
https://en.wikipedia.org/wiki/Data_storage_device
https://en.wikipedia.org/wiki/Computer_data_storage
https://en.wikipedia.org/wiki/File_Allocation_Table
https://en.wikipedia.org/wiki/OEM_Service_Release_2
https://en.wikipedia.org/wiki/Windows_95
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/Linux
https://en.wikipedia.org/wiki/OEM_Service_Release_2
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/CHKDSK
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Data_cluster
https://en.wikipedia.org/wiki/Root_directory
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/Computer_file
https://en.wikipedia.org/wiki/Slack_space
https://en.wikipedia.org/wiki/Megabyte
https://en.wikipedia.org/wiki/Most_significant_bit
https://en.wikipedia.org/wiki/Data_cluster
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/File_system
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/Boot_sector
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Windows_95
https://en.wikipedia.org/wiki/Windows_95
https://en.wikipedia.org/wiki/Windows_98
https://en.wikipedia.org/wiki/Windows_98
https://en.wikipedia.org/wiki/Windows_98
https://en.wikipedia.org/wiki/Windows_98
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/Kilobyte
https://en.wikipedia.org/wiki/Gigabyte
https://en.wikipedia.org/wiki/Windows_2000
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Long_filename
https://en.wiktionary.org/wiki/entry
https://en.wikipedia.org/wiki/Root_directory
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/Floppy_disk
https://en.wikipedia.org/wiki/UNIX
https://en.wikipedia.org/wiki/Windows_2000
https://en.wikipedia.org/wiki/Windows_2000
https://en.wikipedia.org/wiki/Windows_NT
https://en.wikipedia.org/wiki/Windows_NT
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/File_system
https://en.wikipedia.org/wiki/FAT16

FAT (3356 duog duis
(22355 Bag) gl § daliea sl32] dsy)l (oo S 5e FAT Olale pllss

o)) (ds,31 BbLL) &) Ololhill poer Seimme

( £36Y) gl

ol ol skl Cleladl ¥ < (FAT32 § batd) SUALL pliss Gloglae plisd | 1

(@315 850me L3L5] Clellsd

(FAT1) 1 # Sl m383 Jgaz

8352kl Olelhill # + )l Ll (FAT JSJ Oleladl] #) * (FATS #) Olalll 22353 Jghie 2
(Ab ;3) (FAT2) 2 # Slalll mjg3 Joue

(2 FAT S Cleladl) #) + 535monbl Glelbil] # + o &y (gl JSU Ol #) /(32 % ydad] CMe #) (FATI2/FATI6 § 3B s 00 G OsSiaw) [2] pded) J1 | 3
(53 Dl & FAT [15] 45T 0 Of 51581 20) (55its JSI Slellal #) * (adlisll #) (0252 51 ] dolgs ] .. UsY5 GlaLall) Sl dabais | 4
8j9zanbl Olelhadll

(0 glall 5] ¢ Y8YI LS o (g 3B g lad L] oy Ul g M8YI Uoras By oy il B oty 3 i)

eiall pls £ Y8) daowe 8,45 JolS of UsYl #5201 za BPB dihaie 8ols adiyg VBR o g M8YI pad (5w dihaill ol § glhad Jsl

(0¥l o il ,La51) .DPB (o ) Oodalseo dsS (o5 Juiedss pllss &ty UNS o L] Usosll L] Sy £ 38Y1 glad § dolg)) Ologlell O8/2 9 oo Uie delsVl iy §

(Ushaz) ) B3I Al Yl )] Ololhd JodS 32 9555 Jimdl dod Sole FAT32 Olale dabil § .£38Y1 glhd oo S 4] s 835kl Olelhil Jlaz ¥l sasll

U5 Lozl g sl I3 25 .2 Galaill g ladll § Lol Sluso )l e 0 Galaill g ladll slezsl ga FAT32 Hlio] din 190 ddbaill Glelladl] Cohss Cdgug Solo dabiil § g YBYI g b 6,45
WY Lao Jof o dzlgll-g Uadll Glslas) pasiug

gladl) pusiiy Bsws S55h AAD g8gil slinuly add Lho Sl sbo OsSews D48 & pody o) wied] YBY] Uzew § CIEI gladll 7 390099 (3 (ST Souing dobisl § FAT32 pludl olis] 3 13]
(gwse) Wiow gY8] Jozme Sl (30 Biamenll Silsladll dibiie § CIWI g ladll (yo Yoy (13 glladll ) 12 abacll

Gleladll sus
NESEEN] dblao! d5us Y8yl gl g g3
dodscud! 8 jgzxeb]
Cd5u9,Sols Ol ylho] maz cowsd 1Y 1 1 FAT12 / FAT16
J9Nng Cdgwg,Sule (wgd 8)gzeoch) dabibl § FAT32

s Gy e e

FAT Sl g3395 Jguz dihaie

o8l o] Sgsl Ud e i paseias Lo 1506 il o) csllas Wl e (88u3)) (o3 (ol 48) il @363 Jouer (e (e (oS dibatll 0ds Bole
FAT16 9 FATI2 Olake dalsl § Bjament] Oolelhill bl Cdisiy . oY9 G U3 o dodsitud) 4Bl () i (UL dibil Olahse os 53l oda

A g amly Slike @555 Uiz Hlazly Isbull 1is 505 oSy FAT32 § (FATL i) FAT (e dies Jsl § las g wie s pusanss 81,y LS wie Lialsze pas Y 48LoYI gl ados

Aol 08 pedd (Lasially 0 seiuisll) bt § 4dlsdl g 0L sl OF Lals . pacesdll (21 ,6Y dalusew 8 352L)

el LI dibaie

By elas] dis Gaus paaies Sl o8] poo Jdodl LW e 05,409 FAT16 s FATI2 & has passiad dibibl . yiodl JJWI § 285 31 D5 Sl e Slosles O3 Lo Jode o 8 ke odn

FAT32 § L I,\.,\ OULI dahie ol 1380 .03 M Lo y85 2w gy Hdod] wowel) s 1o 8,5V AoVl Glalkl Cols J] (UL dihie & 23edl LI O350 FAT32 oSU . sl

FATI12/16

/‘ \

1224 gladll 1256 g Uall
2 55t
FAT32
e o |
T
1224 gl Sl dilaze e glss sl 5o 2 Soiial] FAT32 § Lo opdodl Ll m 2 s5isll (FATI2/16

2 sgiisll


https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/FAT12
https://en.wikipedia.org/wiki/Root_directory
https://en.wikipedia.org/wiki/Directory_(computing)
https://en.wikipedia.org/wiki/Computer_file
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#Directory_table
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#CLUST_1
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#CLUST_0
https://en.wiktionary.org/wiki/diagnosis
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/FAT12
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/Directory_(computing)
https://en.wikipedia.org/wiki/Computer_file
https://en.wikipedia.org/wiki/Data_cluster
https://en.wikipedia.org/wiki/redundancy_checking
https://en.wikipedia.org/wiki/Windows_7
https://en.wikipedia.org/wiki/Windows_XP
https://en.wikipedia.org/wiki/Boot_loader
https://en.wikipedia.org/wiki/Subroutine
https://en.wikipedia.org/wiki/Microsoft_Windows
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/Drive_Parameter_Block
https://en.wikipedia.org/wiki/OS/2
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/Boot_loader
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Partition_(computing)

SULI dilaie

UL plsS L jpa 28lie ] dowdie o, o dilail] 0da diledll GlaLIg AoV 0355 Cuo o] plame Jio5y gl £ YB) (Lo sy 3 el Sy dibaie

o Salins 958mu Gl OY L dima dey (2,8 oSy Y Aol 030 Jin § iy G 505 olal] (§muns (DL (32355 (a3 535 pusiankl OaLLl alls s 38550 6Y Cglas Lis e sl sl
o)l e SULly Gy o jud

1 pzoy Cale dlias OIS 13] adlis g Oluzg e dejge S O slael oSUFAT & Ol dluls J] ST hulsy 8La0 (3,0 adls dla ClS W) Wi of oS Ll AoVl Gl ez
Sl dibie e JgY1 seisd) 1 2 635 Ssiisll § izl dJWl Jsaz Tag pas Y0 FAT32 Olals pllss el dolus Ll 6T @usies ¥ ColiskS 31 4y ColiskS 32 pomom dsiie § CobiskS

Atari o5 16301 coundl Gl o iS5 IBM dabsil mo 388151kl 334291 digs dis (INT 1B jb3e) DPT Jsuod Uiy 0xF6 dasill lasiir o2y Cbled] dilato (e ottt ] el32 Y1 Luls

3 3 Lo Atari ST § &zl &4 ool 3Y1 e Lanl pusiies CIS dagdll ode Digital Research &S 2J g ¢ OXES dogilly liews din 36 a2V Glogi-8 &40 (ol 391 CP/M ellss § Portfolio
OxF4 dogdll pusius CSIS Amstrad NEW
sl 5ol e Judad flash ol 31 e pusiuds (non-programmed flash block) dzwe »» 99 deeulk) 8,511 AW dyslael doydll OXFE KR & 0x00 docilly dnldl ol 391 Teeansd dpusdl SlsaYl pasy

Al s Cob oty e daazll drgdl) Olgsl pasmy O lale ROM (ol 31 e Lanl pusiies 8,091 dagdl] (P/E geankl O y93) wear (o311

(LS9 Bel i) duols o) packnid Lilghwl

o g3 5Lzl BlshulS lalasan Coll) (o 3l o 8,091 Elsha VU 8ol Jazios FDISK Uie oAl euads ool 058l J) Sl dihil) JiSUl Egis 1) LBA psu5 Y (1 dagadll dalas¥l §
o sl ol Al 0de & (o, @lo e Ly olsll dzadls FDISK U3 e lyis olsll ddlez ¥l dsad] 0 Cilzs) 6T) Sl susdl o BT Oblghul sus 55,20 48 FDISK ilshull 1is 5529
2 A o doeiil] dahill )l 285 Y Blshull 0ds pustuy

(65 paaal) Olgsly @Uadl Soleial Ly doaseiud o pladl os ful § paseiug vo )l &lg § e BlaYl plail) Sy HPA acinll damdl dihuill pusins L3l dali¥l §

55 bl Blshudl Justug Lol Ol sl 04 (oo sl pastiack] SULy BY] O9uy ol o, e DSUls 8,8 Olylasl aldll (@ll/gl) oo pasid) 0,3 Jia) v ) o passedid] dibaie
LYl sl laas s 13] 43Ls] Blghuly

(0233 e 559 L (a5 ) £ 3B] e o 22,3 ) Sy ) BNl ey B S

2sbl oAl s dahil] gl pLudYl Gl

0 iy O &lghul - o ) 3B ¢ s
ddse (Aloge) Olelad
Lol Odlshal = | B 1# 93 53350 Baos g 38] glad
1# Galll )95 Jsd
2# Glbl m)ig Jsdo

(Coblouz 8.4 o2xo) Ci (35l Bumy = )

(adbisll) Sl dibaie

254 Ty 1022 &lghul

1023 Bl ghul | NERRE R

LBA plusiiuly CHS (0,8l Gluld daz 5 05y 00,8l FAT dols ud 00,3 e VBR 3 MBR glse b= Calilonz 8.4 ol 10,5 s FATI6 Gilile 6l0] &y


https://en.wikipedia.org/wiki/Host_protected_area
https://en.wikipedia.org/wiki/Disk_partitioning
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/Hard_disk_drive
https://en.wikipedia.org/wiki/Cylinder_(disk_drive)
https://en.wikipedia.org/wiki/Fdisk
https://en.wikipedia.org/wiki/Logical_Block_Addressing
https://en.wikipedia.org/wiki/Program-erase_cycle
https://en.wikipedia.org/wiki/Flash_memory
https://en.wikipedia.org/wiki/Hard_disk_drive
https://en.wikipedia.org/wiki/Amstrad
https://en.wikipedia.org/wiki/Atari_ST
https://en.wikipedia.org/wiki/Digital_Research
https://en.wikipedia.org/wiki/CP/M
https://en.wikipedia.org/wiki/Atari_Portfolio
https://en.wikipedia.org/wiki/Atari_Portfolio
https://en.wikipedia.org/wiki/Palmtop_PC
https://en.wikipedia.org/wiki/IBM_PC_compatible
https://en.wikipedia.org/wiki/IBM_PC_compatible
https://en.wikipedia.org/wiki/BIOS_interrupt_call
https://en.wiktionary.org/wiki/units
https://en.wikipedia.org/wiki/Defragmentation
https://en.wikipedia.org/wiki/Partition_(computing)
https://en.wikipedia.org/wiki/Volume_boot_record

£YI Olelhd 4
OLLSI £ MY s (yo 52 BS - T 3l slowYls BPB OMalme (ya =52 BPB &Ml B)lakly Tas ill slowdl moozr (NTES 9 FAT32 5 FATIG6 5 FATI2 &Il Lokl Jshaz & .
NTES 9 FAT (355 8429 3 0 gladl] § Leils 555 S5 EBPB  BPB
Baooll Ll o 98 Loays 05kl o0 811 § ol 5 S) Jaws)l S¥lolso &S 5T o, 80l OMala AS'5 (used)) ola¥ gly5Yls S0yl plis C¥lalse LS @ Bas slawly 8,3 BPB dbis .

(s> gl Lolasls) GULL s 5o lyoietu il ([11] lyodictuy Vs BIOS allais B3] B3e L) o il 25) 1wand] O¥alink dumanontl

[24] @bl Ol g ) Lt LoV Colis Yol (3091 ol 8,511 § 0355 Lailo x86 is] bl § (dly Cals oo ST bl 3l Dpsasdl S g e ol 08 .
1] Golall izl o 190) S (goad b5 AoVl sy & oS0 emsSize Gl Cad i ol o Gaid Cad sy a3/ 0355 doly Cob o ST § Akall pBYI 1 iy

2.0 495 Jte x86 dakily IBM S3ao] g didlgibl FAT Ol o] plase § S jidie duty 958w Caly 11 ol MBI gl 4y &

B Calidsh oy

SHORT JUMP 3 a5 8343 wis 8,511 G JsY gl iasss usy (BPB/EBPB) 8,48 Cad (Al CUlid] 143 slony Bsw gllel 85080 04 093 30
-“ OMoma plaze dasis GUl) ¢ Y8YI glad (o Cubi2 11 § gllo @2ds3 ellay £8YI ¢ OIS 13) 0x0000:0x7c00 ol sisd]
des Y daled + Aol + & uall 8500 Aods 08 @0 dlsall ol ) dedisl] ) y0) B Beal] £YBYI Jomo (33351 Suzs din =liSy (MBR sf BIOS § 8uzszkl ¢33V
2 gl -1 e due lyltey "Blua' 2ol (i) L85 Y ) Ao ) dedy 9lexs B 838801 danls 9 cdipmn el
NEAR JUMP &3 3543 (aS) NOP deglssy ds gein 8 b 830 Lo] 105 O Gy X86 dokis] § £YBYI (s I 0ol 3Y) 2.0 g dia .
(5,101 oy ) 83080 ek DOS 2.x 95 & diggbl Compaq JlussSs TeleVideo syaaels g0 31 phime o 5425 LoS) du 3 8388 o
0000h (0) 3 e A Tl e e Olivetti zadsls Epson swal 3.1 usd pol,31 pasmy e Lals
Byl OylaoYl ge @8Il 6343 MS-DOS, PC DOS, DR-DOS § .45 dblal ol 391 s disludl Olluo) ze (38153l 354401 0dn
-“ MS- dobail oSJ NOP deglss (o doly el 838801 ddlize L] pusiiny DR-DOS dnlill ol 391 e
swapped JMPS (Alh.s) 5538 (Atari ST Jsazd] g=15) .&Us J=is ¥ DOS/PC DOS
-“ _b3aS pusy SVl 3.3 (ugd & (0X015 ol wis Jawwll Cholg dod pamd ga) Jusdal) 8,48 (yo blad¥l 0d vl 3529
] Jomme Sbily (a2 XY Olollad sy OY 334811 Bus (e 0455 Sy ¥ o) ozl O 02) BPB (3 £33 d57s)
130 8 0555 O (S o8 om b o] 3 i O Al e S T s skl ] Bgasdl laalsd (3.0 493 33355 Sliog pasmys) 1 0 32555 Gl el (BPB g dols
(1 Akl pUadll §) FAT § Jacugll Cobs e
Sole | Sl 8,88 &3 )loxa (po dledt] dlukud] 03) i sy Lpouinian ¥ useiadl pllss 5SU 0,0 51 (350 Butorg digs § pusiiankl plasd] J] 525 Dysal 0o . dukoY) ghaidl] =il drgo
3.1y Jis) MS-DOS/PC DOS deksil OEM duloll ghill silo 84314 85 smmme Lo sl 025 (B)lowe 8 (p0 BT gll Jsh OIS 18] Lol disele 51 ((0x20 Coly) Olel iy Bsdeona
A sz Of Sy dibolizsl 5l 48315 03 ] L) 030 (e ol 13g) gz 3 a9 dyslan £ Y8Y) Uzew & 6,51 s3] &l 5,80 Jasdl is jasmiss OS/2 5 SE/ME/95/98 394393
: dukoV) ghill (silo el dival ge A5l dlial DS wie SULY § Al oy 523501 8amg e B ,=5 Y dalasYl
IBM % *3.3 ‘ MSDOS5.0 ‘ MSWIN4.1 ‘ IBM % *7.1 ‘ mkdosfs * ‘ FreeDOS * ‘
MSDOS5.1 dial Jisdl 13 § Laal pasis 831 Gugs Oyl .
mkdosfs dasil] Jasdl 1 § Joass o8 (oS & dzgll &4 ool 3YI o
] 13 § Ml pilie of a1l Sloslma Lay] O35 e/l pasy .
003h ) . (0x018 wordl wis NEWLDR o) i S5 dimo 03 (339 ¢ 38Y) glad J] oSoudl 503 5283 5l Odasty pods Y8V OMasma sy .
(95 390339 Ul 55 Chicago s2lSud (i3 OGACIHC 5) "##7%7IHC" g315; OEM digal Jusiug Bsw SE/ME/95/98 35uizg § (w3l Bumr g Ciisin/matia .
DSy (aome apwgll 53 o3 13] (DIR A: i) Jab-8sl 13l g gl o)l e i
Y (0S/2 5 SE/ME/95/98 35uiz5 MS-DOS/PC DOS daksil i Jsezmy o8 BPB dulsall AU audaes &ty o oMl dog k) 0l sy sz ¥l § B3 13 .

16559 Jietdl) olis] § USLin D90y 5518 (S b Jawsll OIS 03 i slas] sl jabiss bawgll e 8y

" Wang "o e dieal (o J5Y1 dma) Yl GB)lorbl oS 13] Jads £ MW B 0,801 s boot ROM Jads 3¢5 ,3L) £38Y1 3,515 il wsule & .

Slelhi) sue Glusd JioS Slall el Jio elasiul 55y 0 O LeadlS ddlez ¥l Olelaill Jsiog 29h 52 42h glaill s wis & 3531 O 13] FAT32 EBPB & .
0x052 weodl wie golsdl Jaodl (o Yoo s Slale pllss ¢ oS OEM dical Jio plisuly Co-64 (Jleodl

77h ] 40h gladll sor wis (s dsdlsl) eXFAT BPB Jlasil J] st "EXFAT " ] Jodl 13 (reesd o3 18] ey all iy o

NTES BPB e &Y "NTES " dica) pasiins NTES 3358 Olio-g Loty o

EBPB FAT32 8uzeb) diSJ OMolses EBPB duiebl diSUI &dolses BPB 4Lzt A OMolsea
00Bh (11)  &slite

by 79 5 60 Caly 51 51 32 cob2521 1943



https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#BPB331
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#BPB32
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#BPB30
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#BPB20
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#EBPB32
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#EBPB
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#BPB
https://en.wikipedia.org/wiki/NTFS_BPB
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/ExFAT_BPB
https://en.wikipedia.org/wiki/ExFAT
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#EBPB32_OFS_47h
https://en.wiktionary.org/wiki/alternative_file_system_type
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#EBPB32_OFS_37h
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#EBPB32
https://en.wiktionary.org/wiki/bootable
https://en.wikipedia.org/wiki/Wang_Professional_Computer
https://en.wikipedia.org/wiki/write-protected
https://en.wikipedia.org/wiki/read-only
https://en.wikipedia.org/wiki/Windows_Chicago
https://en.wikipedia.org/wiki/Volume_Tracker
https://en.wikipedia.org/wiki/Master_Boot_Record#NEWLDR_OFS_018h
https://en.wikipedia.org/wiki/access_keys
https://en.wikipedia.org/wiki/licensing_info
https://en.wiktionary.org/wiki/vendors
https://en.wikipedia.org/wiki/PC_DOS_3.3
https://en.wikipedia.org/wiki/MS-DOS_5.0
https://en.wikipedia.org/wiki/Windows_4.1
https://en.wikipedia.org/wiki/PC_DOS_7.1
https://en.wikipedia.org/wiki/Mkdosfs
https://en.wikipedia.org/wiki/FreeDOS
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#CLUST_0
https://en.wiktionary.org/wiki/format
https://en.wiktionary.org/wiki/jump_target
https://en.wiktionary.org/wiki/indicator
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#BPB20_OFS_0Ah
https://en.wikipedia.org/wiki/media_descriptor
https://en.wiktionary.org/wiki/test
https://en.wiktionary.org/wiki/opstring_patterns
https://en.wiktionary.org/wiki/swapped_JMPS_sequence
https://en.wikipedia.org/wiki/hard_disk
https://en.wikipedia.org/wiki/hard_disk
https://en.wikipedia.org/wiki/removable_disk
https://en.wikipedia.org/wiki/backward_compatibility
https://en.wikipedia.org/wiki/Offset_(computer_science)
https://en.wikipedia.org/wiki/Opstring
https://en.wikipedia.org/wiki/Signed_number
https://en.wikipedia.org/wiki/Offset_(computer_science)
https://en.wikipedia.org/wiki/Offset_(computer_science)
https://en.wikipedia.org/wiki/Olivetti
https://en.wikipedia.org/wiki/Epson
https://en.wikipedia.org/wiki/Compaq
https://en.wikipedia.org/wiki/TeleVideo_PC_DOS_2.11
https://en.wikipedia.org/wiki/near_jump
https://en.wikipedia.org/wiki/Opstring
https://en.wiktionary.org/wiki/sequence
https://en.wikipedia.org/wiki/short_jump
https://en.wiktionary.org/wiki/bootable
https://en.wiktionary.org/wiki/non-executable
https://en.wikipedia.org/wiki/jump_instruction
https://en.wiktionary.org/wiki/register
https://en.wiktionary.org/wiki/entry
https://en.wikipedia.org/wiki/prior_boot_loader
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#BSIBM_OFS_1FEh
https://en.wiktionary.org/wiki/a_valid_signature
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/DOS
https://en.wikipedia.org/wiki/X86
https://en.wikipedia.org/wiki/IBM_PC_compatible
https://en.wikipedia.org/wiki/File_Allocation_Table
https://en.wikipedia.org/wiki/Endianness
https://en.wikipedia.org/wiki/Byte_order
https://en.wikipedia.org/wiki/Endianness
https://en.wikipedia.org/wiki/Most_significant_byte
https://en.wikipedia.org/wiki/Least_significant_byte
https://en.wikipedia.org/wiki/X86
https://en.wikipedia.org/wiki/Hexadecimal
https://en.wikipedia.org/wiki/DOS
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/BIOS
https://en.wikipedia.org/wiki/Floppy_disk
https://en.wikipedia.org/wiki/Floppy_disk
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Extended_BIOS_Parameter_Block
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/FAT12

8,45 1y [EIBPB dlgs 5 B30 3891 Jaonos dols 48L0] bl s 53 BT 550 ([EIBPB LS Gl 8 rbles 45 W s il pllsvs AL plssy ol £ 3591 8 s g 3591 8,85

. @83 [E]BPB i gl il § lasde sleze¥l (s Y 001h uonll wis 834801 i £ £ 38Y)

Golime | Coldze a5 I (55l iy Uzl e ekl el Ll Cals 4 53550 OXIFA-OXIED 5,001 g « 391 e DOS 3.31 BPB S s (BootDuet Jis) GPT £38] &3dlacco yamy

Sl e lymaz g515 Y 0XTFI-0X1FD 350l CalS 3 ] Sy O ez Y 5,5 63691 Golellad 6,51 Ly 51 8,88 gy 13 &8skl i o Lass .1~ 2°7 oY1 Clelhidll ol

1FDh (509) 1

(wme Juiedd allss of Olake pllas J) el Y 253 lin

dolal § g3BYI Ui Y Al FAT (33555 Olizs 5 DOS 1X (52355 Sy s dzsy ¥ o) FAT pllay gl o) 391 mesz s 5790 16 @dsil s Ol Loy
lia pamiss 3.3 ;luoYl J3 MS-DOS/PC DOS e dagidll Sl jlaoll) ga353l Sliss ] gslsll wis mdsall s 25 s watsd Y ey Leiedal) dolail (x86
(&5 =i ¥ DR-DOS pllss i dyasd] Ol ylaoll o) gdsd

J3Y s x86 dolail g 331520 JIYI s ol ey (559)) 62781 £3B] oo (et ¥ LSl 38U g a8 OIS 13] sl 1in iS5 O ez ¥ gl o]

Y ods Ll O yad Jlo 4l .(0xCD 0x19 0xCB) RETF (5344l 5]) 85sll 8,459 INT 19h (3llay 5] (0xF4 OXEB 0XFD) dualiza dilor § CPU isy (S

28158 6,5 Litall Ol i st ge93 pllas OY 000h gladl] sy wis Lgeuseial iy
[FER(10) : Lol Lo 8,48 Jaod e a3los Loy tight loop dialod] 8,Sabl & glsekd (a8s) 000h uyodl wie EBh FED 90h pusiis MSX-DOS 2 § & 5 ol 31 s
.M$-DOS/PC DOS delsi

(Psedl gladl] Lly wie @83l ), (S ST sedll gladl] pme OIS 18] 5T 5T Sl 512 gld & TFED Coldll sl wie 0552 Of s mds)

8 OIS 18] 0X1234 S5luy ,uS-5op) dalS 256 (358 g8 glad § g aazd) (335 OIS 18] ¢8I ks Atari 68000 (6,51 s (0,41 O o ks Bsw Atari ST
i 5y iz Sy IS OIS O] i g sazl (3305 2o Lose allany Y g Y8V glad 398 & sazkl (3:35 O S Czy IBM o 4881520 ¢ 38Y) Jomo
(YY1 8,8 Akt usy 5 LS M) pusiius

3Ses 0 (bl 355 e 33555 A dagdl 81T § bl Be cas 0553 O 0 1 02,8l )90 s OXAA OX55 (ugSime 53 3525 Jamg) B)0b Yl §
Al Dss 3 paseind I Olaikl g AN Wie Eon s 581 8350 § LrsSime liled a5 ) Ll s O

S ged pllS pusciad Olaygial) Ol & uzgy Vo pall- o pllss Jadd pusiius FAT12 FAT16: FAT32 Olall) dobisis BPB .8



https://en.wikipedia.org/wiki/Big-endian
https://en.wikipedia.org/wiki/Little-endian
https://en.wikipedia.org/wiki/Endianness
https://en.wikipedia.org/wiki/Big-endian
https://en.wikipedia.org/wiki/checksum
https://en.wikipedia.org/wiki/68000
https://en.wikipedia.org/wiki/68000
https://en.wikipedia.org/wiki/Atari_ST
https://en.wiktionary.org/wiki/opcode_pattern
https://en.wikipedia.org/wiki/opcodes
https://en.wikipedia.org/wiki/opstrings
https://en.wiktionary.org/wiki/endless_loop
https://en.wikipedia.org/wiki/VBR_boot_signature
https://en.wikipedia.org/wiki/Volume_Boot_Record
https://en.wikipedia.org/wiki/Master_Boot_Record#NEWLDR_OFS_014h
https://en.wikipedia.org/wiki/boot_code
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#BSIBM_OFS_1FEh
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#EBPB
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#EBPB_OFS_19h
https://en.wiktionary.org/wiki/Physical_drive_number
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
https://en.wikipedia.org/wiki/GUID_Partition_Table
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#BSIBM_OFS_000h
https://en.wikipedia.org/wiki/boot_code

(0 gka3) FAT12/16 £33 g s

1 JWI pednyg (Sl 512) woly glad Joky Bematl dalail) § gUsd Jsl 9o FATI6 5 FATI2 (10355 Olusg 3] £lab
a3 GRS (SRR
000h (0) BS_jmpBoot 3
WEESE Hlgtez 39 (b 3 JSiS i NOP @llad O s 8 )] 834801
SHORT JMP s &3] [ ddas Y| 3C asdl | (D) B8 8548 |
NOP dies ¥ dadss
2395 ] s Bolowe Al adity Jiiodl 1 (dtggdl] plis diga o) OEM ID dubol) ghadll silo dy9a,dko¥l ghill =ilo &9a
Agal] sy gedieiag Y L)) allss MSWINA.L 9585 83ls (o) 0355 Buorg d2g3 § paseiacd] pllad) 8)a0]
DgloxaS MSWINAL B)loek] dlucas 3529 apes I g S s FAT CMitin pamy Sl 132 0303 Y Cdgang Sils dalil O o
Jasdl 1 lasl (S 235 By e B ym o) FAT OMidie vy 55U cindl 1 § L1 o) by oSy 3812l JSLike Cuizeil)
003h (3) BS_OEMName 8 MSWIN4.1 (0255 Bug digl § pasead) pliail) §,L3)
S Lgll ol
BPB dliS (30 s 32 Jasdl la yuss jolall jass
FAT12/16 BPB diSJl &dlalea ol
DOS 2.0 BPB (FATI12) :dlS e &l dobedl Oblalell Lo
00Bh (11) BPB_BytsPerSec 2 00 02
00Dh (13) BPB_SecPerClus 1 ]
Olelhall sae 83b3 05w 8,u8U (351 Slaog 00 (65524 ] Jua) dlgudisd gubatun Gl 4 B8lisll duy usie FAT16 oY ks
(passad] Olalll plass) o35l Bumg oo o WS ety B (5500l g § dsiml) Ikl pamad] (SU 0581 US &
00Eh (14) BPB_RsvdSecCnt 2 0100



https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/FAT12
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Boot_sector

] £38] U8 § ikl uodl me auni Y9 o B8 £MBYI 8,25 Of (i I8 ol (3o ST daiill SIS 13

BPB_NumFATSs

010h (16) 02
A oLl 5o B0l 1 Aol gty bldl dolas 3 lyie 356 Y dadsgll oda ¢ 535 8 SI5 Clbllas o 5,531 Llugll &
ode 55l Glisg Jie Je By Y FAT Odkde (asy o8I FAT2 dieadd] lgliediiw COI
011h (17) BPB_RootEntCnt 0002 i (Jaodl 130 & 5o desill 5085 Ol camy FAT32 (ol 31 sar ol 138) - y0 055 Aol 0 b i ded] Lol o5 13]
) S .l 32 el s dlse S5 512 daidll (radty Bole Sl i 3 s Lo GAS Jshy (35w il ) O iy
g3 IS Ol sue i e dawdl] Jisd! 1da iy Of Cow diolud) jan
e . glad JSU Olob dae /32 % dodl GMsue sue
JII U Isb o gllad 14 = Coly 512/ Coly 32 % O¥e e 224
013h (19) BPB_TotSecl6 0000
Leauot § ol dodll pusiuie diglute s 0l CS6 18] pLudV) Jouo § LUELI Jand) JBT 5T dad G ol OF iy
w29 O] yigd] il FAT g manzs b3szonk] Olelladll J3Y1 e gadty i BUSI 48 Loy oS 0550 of s Sl i
015h (21) BPB_Media B

FATI 3o ds¥) dlsabl § fid) Coldl § 0555 0 g Gl daghl] s 0




016h (22) BPB_FATSz16 2 CD 00 <o 32 FAT dows JSJ Olelbd)l sue Jio § 0555 ddmdl] dagdills 0 §9Sm pasiiun ¥ 1o FAT32 (03 §

£306] O¥lasme IS5 (ko Jandl OIS 13] FAT32 (ol 31 me damy o) FAT32 §38] Jammo g Sole &

Jio Jlo 50 S (sl g dulia 0555 OF az dosdill S a0 Jasdl OIS 1] ol 33 =e Jass o) FAT12/16

016 Slelinil) oY) YooYl sasll

DOS 3.0 BPB (FAT12, FAT16), DOS 3.31 BPB (FAT12, FAT16, FAT16B)  :oklsSJl «ddl) &1 Odlald Jeol

DOS 3.31 BPB 5 DOS 3.0 BPB § 335t . dudinbl Olelbdl] Jao S) DOS 3.31 BPB 5 DOS 3.0 BPB 3 Jilote 053 Jl suke i3 eluso S § Silellail sue Jamd G3lakl 53]

LS B gie pusiiay gl 1da O 13] by JSI SbIshall sue oSy (0X1A wie) Blshal S (193 sae
Glslas] of i W3 dalise S5 13] BIOS pliss (o 8uSlal] o)l (s o] 0 9553 Of Cou (CHS 45 )l

lomto gl Y geudlly bl 0,301

018h (24) BPB_SecPerTrk 2 3E 00 T S R o 7 e L A e o3 Sy S
MY (0,3 e 1,85 WS uly JSU Olelad)l sus J) Al o) sl JSI Olellal]
LBA Lahil) J5S Bgis plis 033 Y Jsiodl 0dn § pudl
O o, Jte Jadld WA bawgll & LS cle dalSh Justud ol dalS Blot : side Ciled) = head (ol )
Blsha¥l auly 3o ST A § 5 bkl B3l pusiu Gaz9/43 429 35 0,41 § cylinder Llshul=track jlus
9551 % Sllshull * s JSI Sleladll sus * glaill sz = bl ssadl] dnud]
01Ah (26) BPB_NumHeads 2 0400

13h deblal] sluill (34 b slly Jads d8Ys o) Jaodl 1ia

(pledT O3 §) pin el Sl § 0 L3l 0553 Of s Sl 1

sus o5l ey UL (3bliss pizd! Ll J] Ghab) dodl Glusd M8V dubes el pusctuy Jiiodl 1

01Ch (28) BPB_HiddSec 4 3F 00 00 00 s gL U il Bt o el

-garbage e Lo (a5 Sale «(high word) L=l Cob 2 (pu9d (e depudll Olslaodl §
o L) Oleladl] SIS 13] .pLudY) Joso & )] 3eud () Olelladll sde pudd 05y O Gz il i

ot by ¥ gl dwld ¢ 3B g a8 iy .ﬁl““siﬂ 942 § et b)) Jio § I Jie

DOS 3.2 BPB (FATI2, FAT16) S Jul Jal=bl Lol

DOS 3.31 BPB 5 DOS 3.2 BPB (1 381510 i lelhail) Jez¥l sus)

020h (32) BPB_TotSec32 4 €1320300




pusd Gloglna (raditis (g Y8Y 8,44) YW 8,44 5f (PC DOS 3.4 08/2 1.0 DOS 4.0 daksil § Lighl 101,391 § 850 JsY Censicil) FAT12/16 EBPB dutoll AUl Jsiio Lo] 35 FAT12/16 BPB dleh] AUl Gl sy

024h wodl o Dl FAT32 3 g5, o CAliss B g AWl Jsiod] [FAT16 3 FATI2 5355 Buo-g § Jais

dasMe FAT12, FAT16, FAT16B, HPFS (33355 Oluss § EBPB duy
DOS 4.0 EBPB DOS 3.4 EBPB
1| b i) sl
(FAT12, FAT16, FAT16B, HPFS) (FATI12, FAT16, FAT16B)
DOS 3.4 EBPB 4l 0,8l 03, 024h (36) 1 Ssadl g8 63
025h (37) 1 (&5 O 399 el € 835zo0) Jlodll ol I
ALY dliieg (41" By=y 0x29 zdsdl A aylies "4.0" 1 B,z 0x28 353l
026h (38) 1 Liase g 3B] =353
NTES EBPB 5 DOS 3.4 EBPB NTES EBPB 5 DOS 4.0 EBPB
DOS 3.4 EBPB ayliis ki3 3 027h (39) 4 O35 ) skt 63,1
02Bh (43) 11 02550 849 ol Al
036h (54) 8 Sl pliss g5

024h (36) BS_DrvNum 1 ]
025h (37) BS_Reserved1 1 00
oAl e B35l dagdl) 55U @8I glad s gy (i) I Lkl Bl shau¥ 56 pusiad SO bo¥l § 1 dlodl ol )l
8,001 degushl 3 BPB CMlolss ALS gy ,iST Sloslel soudl lin s puss ¥ Wl
23 O 39as &kl aude 5 i 0x29 51 0x28 (555 O o
026h (38) BS_BootSig 1 B 13 . S
027h (39) o G235 o) kel 631
02Bh (43) 5235 g ol i
036h (54) b Slalkl el ¢ g5
Gl 035 &b
027h (39) BS_VolID 4 ED 1577 38

35,2A,E7,15 2001-03-10 5551 2:22:32.50 sluse

8,59l coly2 Sl 6 iy sl
Olgiad) + GBI + (256 x [12 + sluk) o5 13]] Oleludl) Slsill + 5429 E'iS” + &6 o

(2 + 12 =14 * 256 = 3584) + 22 + 2001 = 5607 10 +32=42 50 +3 =53

02Bh (43) BS_VolLab 11 MSDOS710

e digal oo may w9d

036h (54) BS_FilSysType 8 FAT16




03Eh (62)

1FEh (510)

0000:

0010:

0020:
0030:

0040:
0050:
0060:
0070:
0080:
0090:
00A0:
00BO:
00CO0:
00D0:
00EO:
00FO0:
0100:
0110:
0120:
0130:
0140:
0150:
0160:
0170:
0180:
0190:
01A0:
01BO:
01CO0:
01D0:
01EO:
01F0:

BF
BD

02

03
4D

04
53

BS_BootCode

BS_Signature

448

CHS 0-1-1, LBA 63 (3lall g Uadll)

05 06

57 49
CD

08 09

34 2E 31 00
77
31
00
02
4E
1c
@3
16
89
48
72
3D
7D
74
BE
7D
56
06
D2
co
8B
5E
6C
EE 0D
EE
69
65

38
36
cs
Bl
24
66
10
03
46
F7
3B
4B
7B
13
80
8B
FE
53
F7
cc
F4
0B
69
oa
oD
73
73

46
07
00
FE
66
56
98
76
0B
E8
A6
FE
74
7D
19
46
00
96
F2
04
01
6E
73
72
65
20

20
76
0B
7D
3B
73
46
g
F3
38
74
a7
B4
7D
7D
Bl
6A
F6
02
8A
49
64
44
0a
6B
73

16
TE
45
3A
88
10
8B
5E
07
F3
DD
40
82
CD
03
70
05
8A
75
75
49
69
72
68
6E

0

02

20
00
FC
20
07
ED
ic
89
01
2D
09
BE
OE
EB
1A
04
01
91
0A
56
75
20
69
52
2c
20

OA 0B 0C 0D OE OF

£305Y] =855 YY1 6,45 dluys FATI2/16 EBPB sutok! Ais)l Cblalsa dilgs

AL G351 B9 & ool £36] wie Lndudis oy 8,45 by (e G5 £IBYI gl a dtags G5y 5 25201 doly g 3BY) 6,
si £38Y) dlas 5l el dol (o Gsllas 5 Lo US diS (s Duns piehs £36] 8,65 oo 85l EBPB &l J5 dl dahaik ¢ 350
ol G TO.SYS Cile w50 3453 Gy §35Y1 8,40 (095 CdgmnsSale & St dgilylo]s Ludall dakis] oy dilisns (1555 B 8,000

Gslaze

NTLDR Gilll gge 5055 8,480 048 3 Ol S3an9 delis] § JO.SYS § daases dliua J] 5455 65 8, § dio 552 Jasidy «Solall]

deedal) Bl ki (55w 3BY) 8,08 s gl Calll &S ] duaiall dilos J&5 o5 8,51 § dlacss o

Non-system disk" @sJlbl slasY1 J5luy o =) &yg 0 854201 dalaill ode § &deas 8,44 elle3 £Y8YI L5 Y (3 &5,4) ool 3Y) L

0123456789ABCDEF
[.<.MSWIN4.1
[ 2

[.2....)..w8
[[FZOMFAT16
(o 50830 0

.

. ]
..'..Invalid sys]
[tem disk...Disk ]
[I/0 error...Repl]
[ace the disk, an]
[d then press any]

key 1

0D 02 00 00 49T4F120120120120120°20 [ .. .. I
4D 53 44 4F 53 20 20 20 53 59 53 IE 01 [ SDOS SYS..]
00 00 00 SENER [. ..U

00 01 02 03 04 05 06 07 08 09 OA OB OC OD OE OF

(CHS 0-1-1) LBA 63 :0lgi=)l wie .(Shaw 32) Cub 16 jhuw JS 95 joung FATI6 (el dumg ¢M3] glad

CRLF

G Caw Coly /(B yoma) (Sl 8,08

Carriage Return 0Dh (13)
Line Feed 0Ah (10)

(s2) 00h (00)
FFh (255)

Saudl ) @z e hadl Al gsz) Spme

Shw 2933 Syme

o Cob + dlulw) &ydo blg

g (e 21 8,0 ] ey Sl

00h Culs 15 Latus FFh Colu ams QA 5 ODh Cob 2 5 Tug las &y Jhau JS

system” )l plasiial 994y pe9d-uep § bl doylsbl &4 o391 ‘daaa @ "disk error 5

(sl & 329)) FATI12/16 ¢ 33] ¢S oy
(Ca 3) by e el 35080 dades [
(Sl 8) (it § pasciack] plia) dlo¥l ghl] milo 5n [
BPB clse dihio
(e 1) sl ciols oty [ (b2 gl JS § Ol sas |
(4l 2) FAT & IS § Ololbitl sus [ | (b D) asiie IS sttt sus [
(Sl )Ty IS Sloliatll sues suns IS ottt sus [l (s D) 6o 805 & £3 Ul 5o s B35end] Sl s [T
(s 2) Blshaul USI o301 30 [l (Caly 1) Utk s § FAT g sae |
(Cal ) el G A Bkl ottt s [ [CUIE)EIIESNTRRT/RAERNTY )
(el ) (apamd) 32 Sletlal) Joz¥1 5591 ousl ] (24l 2) Cor16 Slellaal) oY) Yozl susll [T
EBPB CMalss dihia
[CURINERWNSCCTY| |

(b 1) 833meme [T

(Cab 4) 2351 Buomg) sl 31 [ |
(Sl 1) (pudll ) 023500 Baors el il [T
(b ®) Cllll pls g [ (b 1) szes £38] 255 [l
5,08 dikie
Jeal) Aol Biliin O35 B Ay £38] 8,08 [
(M) & 321) FAT12/16 ¢ 38| gl dey

B alad] Slaks elowly elas Y S5l

(Sl 1) B3 plad Slale slod [ ] (Cab @) bl @Blsa [

(s 3) bl @lse [ | (0 gty 89) elbas¥l By [
(Sl 1) B30 pliat Slale sbod [ (Sl 11) B3 sl Slale sl |

1 pebo gl 5 13]) S5AAR Ll O3S ¢ 3891 gld mdss [T


https://en.wikipedia.org/wiki/Null-terminated_string
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

FAT32 33| Jow

Slelall § gy 53kaeY) gudl) £35) o 3501 Baog Dly & dublaoYs Doolue¥l 351 OMow S (0 855moma g3 32 Gl O oy (Dolellad 3 Jghas gl § 5] Jorws FAT32 30355 Bamg &

858 lsh 55 Yg (il Bumg Lrd wis LS gmaezs (71 70 69 dallall Olelhadll) 8 5 7 6 Sloladll § 25 g Y8YI doew o diblizmY) dvaidls (65 64 63 dalhall (o ,a) Olelhd i) 2 (1 0 dualaidl
(6551 Lokl pludl ellay o8l OIS 13] 55T Ol § uzlss OF Layl oSy dallall Olelaall 58I (ool e Wl gl 51) Lol e JoI gul] daclly 1o L s3lsdl Jlasza]

g3 20 8 rile Loy b o3 . daoWI Olollad &xudl § 955w gY8YI Jorwr (o duboliamVl dovacd] . J oY) QI Olelladll Jadd Lgio paseia o iedll Bazg (oo Silslhad 6 Jsh oy 38Y1 Jomw 98 Soung &
(g8 32 ) 8 gmell dalaill (o 532 LAS iS) Hlanl 08 haid eds ,5

YY) 8,85 &y (peisty GBI pladlly FAT32 Slalll el Glaslee glhd aliviy (LI ¢Uadll BPB/EBPB OMaleas £Y8Y1 8,85 (he 52 (poudiy £308] dims IS (30 glhad Jol

(C0b-4) 3ol w3l Gluo Jio dad § Iayaods (Olalll allss Olosles gl § 055w (LiblimVls dyolaeVl) g M8Y] Uoew Gibeusd (2 by sll BNV

512 5511 Coldl gBse wis @dstl Waw S gladll § Lyl ol 512 gladll § 8,591 Coly 2 Jisy 0XAASS zdsdll Olellad BMI oo glhd US §

Ol Lels FATI6 ¢38] Joras & g3 ass e Cilzss LT g 38Y) glhad & Aol (pslis .43L5] Jsho ¢lles FAT32 BPB dlS 35U FAT16 ¢ 38] g lhad &ty | iS4t FAT32 (53555 busg £ M3 b &y
FAT32 33555 Olass 813 lgiSey ¥ FAT32 Glae plls ze 33155 Y (31 i)l dabis]

W UKL 055w e 39 (123501 Bazg § (85 szenbl Slolladl] 6T) £YBYI o Oilellad 3G [32] 63 dasel] Silslhadl) usy

CHS 0-1-7, LBA 69 J&—CHs0-1-1,1BA 63
dodxiun yub
FAT (o douus Jol Dl a5 § Yl g a3 31
i 53| 52| 51| 50|49 (48| 47| 46| 45
95 3lall gladll = (gld 33 + 62 slall gladll wie 9]) 32 il ¢ ladll wie
62| 61| 60| 59| 58| 57| 56|55 54
&3] b [35] siome (B3 /h) Olsis FAT32 ¢33 Jow

000h (0) 4 (Us] @359) oushy @33
004h (4) 480 8iszmee
1E4h (484) 4 (6 2859) gladll i 4ty =353
1 kbl ¢ladll
1E8h (488) 4 8,5 udl=ll Glus | CHS 0-1-2, LBA 64 :
(Sl pls Sloglmae lad)
1ECh (492) 4 (W) o) siisll) # s5iisll 63
1F0h (496) 12 Bsmone
1FCh (508) 4 (e @899) s zdss
000h (0) 510 A3Lo) 38 8 yia 1251 2 Akl plladl
12 gl puseil 13] mdsdl s ot sl CHS 0-1-3, LBA 65 v
1FEh (510) 2 285 (381 8,45 gld)
bl Yl Lrud) Oleld CHS 0-1-8, LBA 70 7 kil gl
CHS 0-1-9, LBA 71 8 ikl glad)



https://en.wikipedia.org/wiki/Cylinder-head-sector
https://en.wikipedia.org/wiki/Linear_addressing
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/Boot_loader
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Windows_98
https://en.wikipedia.org/wiki/Disk_partitioning
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Disk_formatting
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Disk_sector
https://en.wikipedia.org/wiki/Volume_Boot_Record
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/Volume_(computing)

[21] (£38Y1 Jzew & 0 gl of JsYI g laill) FAT32 o500l g ¢ Y8] g llad

b/ dsb Jta Ao

SHORT 3 08 3338
JMP

s d213)]

NOP des ¥ daydss

3| S5 305
000h (0) BS_jmpBoot 3 EB58
003h (3) BS_OEMName 8 MSWIN4.1

(sl plas 8 lwo] (639 pul) AoVl ] milo dga
g asy lgodsiian ¥ duiedal) ol SI MSWINA.L 0555 B3l 3550 B9 diugd § puseiadl plaid] ] 52y OEM ID

BPB &S (e s 3 sl i s yolabl jasm

43L6] Jshis Bus s Loyl (i) oy lash) ASI o duilente Olasls 0a FATI6/FATI2 BPB ALS (30 Skt duuss ;& FAT32 BPB AiSU1 (&) AsSUl o 58T 055t &SI 01) FAT32 BPB AU &¥lslo &ty

(3,530 35 s L Sie) (BPB (e diliina ity piiass &3 Olsla0Yls OSR2 juizs O] pams Of Lele [FAT32 pllaty (ol

DOS 3.31 BPB (FAT12, FAT16, FATI6B) :dLS (e llol 4JWI &Malsbl

00Bh (11) BPB_BytsPerSec 2
00Dh (13) BPB_SecPerClus 1
00Eh (14) BPB_RsvdSecCnt 2
010h (16) BPB_NumFATSs 1
(FAT32 (33355 Olisg e 0 9555 OF ) sdedl Ju Wi § el O¥ e Sus
FAT32 § pdixiug Vg FAT16 9 FATI12 bilus § hadd Jaodl i
011h (17) BPB_RootEntCnt 2 - A3lie dlude  O5Sems (ol @850 § O350 Y FAT32 ol 31 e el LWl o Jasdl i Jalows Bgw FAT32 ol 31

sl 8 gty pondl LI oty deie Ji (U3 BLEYL ol LI (Cab-32) Ok o8 se a0 Vs doolece)

dlodl e satll o] LI e sdedl L) § doite




Slelhdll sas Jio lis FAT32 53555 Slag e 0 055 0l ez (Calilien 32 > 6,2l Ololladl) (£-16) Jlaz ¥ Slelhadl] sus
013h (19) BPB_TotSecl6 5 - (€0-32) Jleoyl Slelba)l sue Ji pasiuy FAT32 (53355 Olusg § FATI2/16 § s yiall

FAT32 § passiun Yo FATI6 9 FATI2 hilus § hasd Jasl i

015h (21) BPB_Media 1
Jeis @ pusitud U @Js FAT16 (wss Cdgms,Sole (ol,8] § pusins S8 bawgll Chols &Moo

FAT S U3 oo Dsradl Olelbd sue J lin (FAT32 (53355 Olizg e 0 0555 Of ) AT 50 IS 3 (Ca16) Slollaill ss

o Aoeuss “lelad Ao pdbdiud 5 .
016h 22) BPB_FATSz16 2 - C0-32 FAT d5ed JSJ Oleladl] sue Jio puseind FAT32 (358 Slasg oI

FAT32 § pusiiu Y5 FATI6 s FATI2 Lilus § bais S I

018h (24) BPB_SecPerTrk 2

01Ah (26) BPB_NumHeads 2

01Ch (28) BPB_HiddSec 4

Gy 0 Jisd] OIS 15] FATI6 (33555 Slizs G "6 Slelhdl] Jlaz]” o] "6 58U Oleladl] " Jio ey Lyl Gy Jiod] i
(£0-16) Jlao ¥ Sleladl sue S § sl oy

S 2016 Jamdl O L) ez Slelladll sas i IS 13] 10,80 Glollad ey ouid 5 0058 Lol O g 5

BIs)l & FAT (53500 a9 e ASin 3523 IS sy Yo 0,2l e g5bun o BT (Sal] 5 dngly 2y 32

IS 9583 Ol wezdl a8 ez (30 WS BT S 16/32 Jlao Y Silslaidll sus dad 5555 OF s e

e dad IS 18] o8I FAT (52358 Bamg s 839 pally iy Y ool dolins G s dlis ol o S 1

020h (32) BPB_TotSec32 4

oda § Y &bl dign o 8) pite 55l Bamg O iy Q38 (0,8l pame (ho ST £ 16/32 JlaoY) Silsladl)
oo 53531 umg szl Uasdl a S o8l s Laasy 3B ) SULI s ol bl &3la3 sl Al
LI G gl Ul ¢8O 5n €IS OV Iz 5S @l 5l Jasuusl) (BPB_TotSec16/32) Jasdl g OIS 13]
Sus (ded) (o Llall Culb 2 Jior oy $LE] Jio puseind i) Ol jlaoYly OSR2 jaaus Olyho] pass

s Jio plisal 5o Yoy ol 3 Jloo ¥ 6,80 Slelhdll sas Jio 2o puel] § JlooYl (65 Slelhadll
($mall) Cor16 Jlaz¥l Slelladl]

0 Jluwe £53 (puid U &1 025) Non-DOS Partition (gd yé euud Layl o5 &k Slellagl]

dasl) Olelall sas (ded) gy Wl Cobs 2 Jior oy $LS] Jio paseias di>Wls OSR2 jouiys Ol ylo] pasy
skl Olelhd)] sus Ji> zo

Duel9) Ut plS ety sien @uul) XP/2000 3509 3 FAT32 £38] Jorw dirin o Al 04 & lio wis
0955 ) o ) k8 Lisell Slelhaal) Auiod] daslly Jadiod (o il Bukerg O 2S5 Bg (DUl i
Juls | U5l oyl JolS (s U sl ipe S0 - tebl ] By o o ued € (1 Aol 030 § didine
LAl ode huss 03 18] el gudll J515 e 9X/ME jaais g38Y 3lSe] dlia

DOS 7.1 EBPB (FAT32) : (dlS ,&) duiedl diSJl (o =32 AW OMol=d

024h (36) BPB_FATSz32 4




028h (40)

BPB_ExtFlags

02Ah (42)

BPB_FSVer

sae Jis § deadll AT S & 5,80 Oleladll” i culs Ll 3 yms5 « FAT16 5 FATI2 bilus 3 uzsy ¥ Jisdl i

FAT32 (33555 Gl e 0 0555 O o -16 ©lile 2365 J gl ddnas JSI Cileladl)

Jiog Cu-32 Olike 2393 Jodo dewd JSU (6, SUl Oilelad)) sus Jio puSLud da>WI Ol ylaoYly OSR2 jsuy Gilylas] yas

FAT JSJ Slslaill sus Jio (o Yoy FAT32 0,3 s FAT JS § (5,80 Silslall sus (dad) cyn Wl Coli 2 Jio ey 5T

S0 ks g5 i IS 13] FATS s dol 3 ald ps8 el sl 0,801 ol guonas 5T b Jubas
AL lglazs dands ] FATS o $do] & Bpder FAT olis o5 . JalSU 8 ikl Gl J] Jso )l s
MY gl § Sl s § il dbnudl] dasd ity Jposl

(7 10 50 lgasd59) Cobi 1 S & o 8 Wlis Bole: dbgnle

oy

S asy Aol dagdll Jadod L 0 e i LeSIS )9z

A3 ams Alod) Aol Jadns . 0 e T LSl 85 gmone

(5T, bl Jubass 5 13]) FAT dlasial] &) (3,

() 7

FATS g B o il 5o dy9T,4)

il (2 30 Oty § uuosll FAT dnus basd

o oy e Sl

(asits 8 luko]) dolos & dm) o o3 (sl 8)laa)) dols dnl o 63

3 s gl s danae Cod (25550 Olimg s host Vg Jiodl 1ha Osadey 485 O ey oo, Slgol
Y IS 18] 351 Bazgy Jos3 Vg Jamdl 1da (S O] camy FAT32 CMictin SIS . &yl o dols 8 ko] 031
(RN pp05 B0 0 gl) Udiall Bgme 8)lao] 35 ot

18 30) Gluel) (58] 831l §) MSB duoa] iV o 8 ety Cols g2 :(high byte) el sl e 1Y Colll
(S 15 J10 ge) Cu-16 dagdll Jie3 ol 2 glazz g (15

OSR2 = Windows 95 OEM Service Release 2 :db gxlo




O3y dedl | FAT32 pllss & 0SJ .0 @ses e OS5 bl dilate o o 32 oS0 o sdadl Wl disle

dad . pzedl § 8303 @53 1ia § el O Igg (L) dilain § 00 T §) wdliall Al § 55T Jds 1S

02Ch (44) BPB_RootClus 4 289,580l e 050 2 JBYI e 0S5 O ey Sl 1
el § s) pabu 35ite Il § sdedl ) JsY1 Sotisll @i Of il ) @B 1 I o8l Cagla]

0 doghy Lud,e Jaodl 1 ol 13] szl Jdull slol Dsge po,8)l o] Osl] g i (auld 553 of Lo 2

Dl dglis Yoy Wl Cobi 2 o ey GLS] o pusiis dis-W) O laodly OSR2 jaiys Olyluo] pasy

ded] Ll Bl sefte o me ydedl I

dagd oy bylas) Olalll alls Gloglse glad Jsod CdgusSole danlge Lije o3 FAT32 Oliuhs as
(0x030 4ol wis) As-all 0da § (0x0000 of) OXFFEE
gl Lyl ey FAT32 ol 31 e 839zt dibaill § déloYl Olelhill uol ] ,ets Ao ol
srasd] sl poldl ssiisll 635 8 ,50) wdlisll Gl § pasiud o8 Gadiys BIGRATBOOTESINFO
FAT JolS 8513 J] derlol] 9903 8357 shl 0l plasital pllill peows &3L6YI Ushodl 03 (650 ,51) 1,550
Jaoll i L) b G2l el Jad (U ¢ blao V) £3BY1 v § Olalh) pllss Slosls pllab (e dieus s
AblaoYl dsdl § Sl pls Slaslse plhd Sl Il Eguss o2 Vs s Caiod Do § st
030h (48) BPB_FSInfo 2 B35zt dibuill (e @izg JBYI s g ] Slogle £ B 0553 O s -0 ] 5u 6,5V Ol e
Y by il 0da b5 o) 15] (032h wuonll wie) Ablio Y Bsvail) g 35) U5 dad Uis daghl 03 9553 Y Ol
Y o it glhadl s 353 OIS 15] dlo Ul Lo G allss 35S OF e el s Ls gladll i plasecal
0258 el gualy L] s ) a3l Bdsn Cold Cdsws Sule o Lele gLl s Sloslee pusiies
1 0585 Jasdl s dods 8,01 a3lsll 08y hadd (o Bals
(Aaron R. Reynolds jus) 055l gnbl gl e 8,480l = RRaA = AARD code) :dbgoxlo
gl § &13Y) - B
0x000 41615252h = "RRaA" REVINI PUERI
0x004 5592
Ox1E4 61417272h = "rrAa" 20558 O i @dss
0xIE8 Wggome SIS 13] 1- sl (o, e (8,2L1) 8,0l Adlisll sas.
0xIEC o paasd] ssiisll 6,
0x1F0 8352
0xIFC 0x00 0x00 0x55 OXAA. (5 $3) g5
2 I

0553 Y 38 dseaill 03 338 Dby i (58 (@il o 18] Liiediall ey s (it & 5ling d3) 50 AiSey

032h (50) BPB_BkBootSec 3B Sl 8" oy 51 A donh Aol
8okl wileladl) sus sl 5i (e ST 635 51 0 Uil 1w (e 13] cdibolismYl b g b plasiinl iz Vs
O als Slaglee glad Jio dasd udd el 51

oliul dlo &5 FAT32 3560 8ug & 6 gladl] § £ Y8Y U (30 diblim! &b giay Sole Fdisk guoli

6 gladll § Gy B g Y8Y) gl el 3 wis @Bl dovo (po 3hol] 3 Ao dzly of cbel,all § s MBR

MY Jasme didy 8513 Ugloug

034h (52) BPB_Reserved 12 00,0000 00 00 00 0 d] S 1> Gams (33555 Oldg s gualb 0 Ladlo 3555 o s FAT32 3350l g  ais (! £36] (oo ) Bi92xn0



wodl dm Bz Jsho 6 Lglol gl me Lalite S od Cdaz s Solo dsws,Sols Gbs) 835 (Cals 26 eooy 355ius) FAT32 EBPB 5usabl dbisJl Cblolab dasthl &) dlass DOS 7.1 EBPB dlis)l CMlalze dylgs

040h (64)

041h (65)

042h (66)

043h (67)

047h (71)

052h (82)

BS_DrvNum

BS_Reserved1

BS_BootSig

BS_VolID

BS_VolLab

BS_FilSysType

:(52h J] 40h (0) EBPB &lg3 J] (4 pe9d-omep ko £ 36h J) 24h weodl (o Cl5) dilo] Jsio 6 ¢ly 055 20h

S e Jao
1 40h Sl o2l 63,
1 41h (5 Ol 399 pel £ 835mmma ) Jlodl ol
1 42h Siae ¢3B) =E53
4 43h a3l Soeg) ] 63,1
11 47h 02355 Bazg ol digal
8 52h ULl plas g g3

(1 daLd] dlsaal) W) Coldl 635 Jaodl s 9553 48) (0 053 Ol ) (= ol L) 839me

CHKDSK e iy glale 235 lposiniay (3 0l saung oSI g 38Y) gl dle ms @) sluak) (255 pudiiacir SIS Mol dasdll 0da
1 00 J 38YI G T pamd Juds 8y9 ) 5y cdlirty slas V1 8,5 53355 B el H(pakEe (a33) 0 Sy °
J) Y8V § prhaal) s hos 835 ) ety /O S0P slas] ole : (Gadsia 5 53) 1 Cy °

0 ) il 5 ngl) 13aY sy (Al Ladls St 2.7 Slal)

ol i e pa5ns Y Wl 0,81 e & 35ub) dacdl] 65U @S89 gllsd e my (sl Lkl ) ghau¥) 3350 gt Cl5 Sl

Ly allas dide 3 ymn L 0x29 51 0x28 9555 O s
1
&3 2 Jix
043h (67) b S35 B s) ) 3,1
047h (71) 5055 s ol i)
052h (82) oL Sl pls g 55

4 [DF 0D 00 00
11 . =

8 FAT32




£36Y1 23535 ¢ MoYI 8,45 dluyg FAT32 EBPB uzabl A Cidlolss dlgs
@Y e I 235l Buog e Jadil) pundl] § Uit ol J] oSoxdll Sty IPL guals 3 83ls g MBY) guali 2 8,05 g BV 8,48
Y dilas 5075 S 3900 58 Lo S 15T 8 Agiuun 8,08l 0dn . DyisaS £YB] 8,k (555 Bole EBPB dutall AUl gy I dabaut)
Jesg duy alll ) 3l dibos Ja5 o5 8,511 § dlasiy NTLDR Calll w850 3o Bgw 03 £ M8V 8,48 3 Of J3nrs dalisl §

(F).NT/95/98 35ty cw99) el Aalail (s Cliieo (5w & 38V 6,08

05Ah (90) BS_BootCode 420 Gglate
sl Dy dold Jol o dyyg o0 8,080 0da . £ M8YI Juiy ¥ sl 0,4 gLl e i cyduds 6,45 Lasls Yl dabaibl ol §
chme § OsSaw oda P08l § s ol ellss (0,8 " i3 "disk error 5l Non-system disk" Jo 4530 el S asgllt)
system” yLad elascial 99y Ged- e @ bl &kl &4 ol 31
(] a0 T8 Lo 55AAD Duitdl) 5,501 35Sy Ol ) £ 38Y) B3
@ Cob 512 JalS pasitun ¥ eudill OIS Ol G (o gladll O 13)) desdll 0 Jood 85591 Cob 2 Ledls Coly 512 ¢308) g lad §T é
(0 gladll §) FAT (3355 8u>9 3 OXAA (g5lun 511 Culdly 0X55 §5bus 510 Coldl (55w dilal Bsian gladll byl 13] g Uadll
1FEh (510) BS_Signature 2 55 AA

Coly 512 515 13] aid doveomo doglebl 0ds 38U g lail (o 8,591 Coly 2 Jzony OXAASS =352l 31 S5 FAT 3563 e byl
Coly 2 s 18] Lay] Al Y &b ga) madsdl dol] s o) (ol 512 o ST gLl ez OIS 15] g8 JSI Sl dus s
(g3 132 £3BYI g8 (30 8,591

03l Ugazdl § G ssasll oIl 385

Joizdl & s LS lguuds oo A5 Bale oS) o, lall amy § il 0555 08 odo obly [l MSWINAL dabasl o glis o iy ¥ Ussdl o bl [ [l 057 Ul osule 0o osliss 5 Jsioi 0a bl [

(FAT32 £36] Joww &) 0 £36Y1 £ Und duiy

Y ol (¢ M8Y1 8,48 Ay ) dulmdl) 358801 dasdss S5 S0 Cals 2 lyie 38801 doulss oS by 3 ella (bl (0,015 2 093 a3 Sia) Cdgus Sols dediil 3 £ 38YI OMorw manz ) Lo
(3udst)l 55 Y 1) BPB [20]CMalme ALS o5 MSWINA.L:Jlks (Cals 8 o) dtaatl pliss gl T OEM ID dlo¥l ghill (milo dgn (3l 83581 dadss amy [3] BB 58 90 :lie .NOP dulse V daulss

FATI6 pud § ) &b o Jsbl &SIl 032 O 0255 (MSWIN4.0 LoVl ¢ 8Y) oraw 95 3939 3) FATI6 pd § Lo by &53lie 6551 48Lo] Usie ella (ool 1425 LeS) MSWIN 4.1 BPB dbis
JFAT32 ! Sl alls &g Jios “ DRIVEC " (3531 8ug gl dival Jis : Los g oulis 55T 15 e

CHS 0-1-1, LBA 63 (3lhl gUadll) (sl & 3201) FAT32 g33] glbad doy
00 01 02 03 04 05 06 07 08 09 OA OB OC OD OE OF 0123456789ABCDEF

0000: EBNSENS0 4D 53 57 49 4E 34 28 31 00 02 PON00 [ &x MSWINA.1 ] (&4 3) dbs e W1 35 * m
0010: 02 [00 00 00W00 B8 00WO0 3F 00 i s 292 ] . . . .
0020: 00 00 02 00 00 00 [ u38 ' 1 (Cob 8) (el pllayy iy ydll) dloll ghadll wilo dysa m
0030: 00 00 00 00 00 00 00 00 00 00 00 00 | 1
0040z 00 BB DF 0D 00 00 44152149156 45 2014320020 [ ¢ )5 DREVENCEN) BPB Clss dila
0050: 2020 46741 54 3332720 20 20 FA 33 C9 8E D1 BC ([l FAT32 | u3EiN% ) s
0060: F8 7BI8E C1 BD 78 00 C5 76 00'1E 56 16 55 BF 22 [ o{ZA%x Av V Uz" | . o
0070: 05 89 7E 00 89 4E 02 B 0B FC F3 A4 B8E D9 BD 00 [ %~ %N + uonZln | | (Ceb4d) pedll Ges Gl 2okl Slelettl sas [ (el 2) gl IS 6 ol ous ||
0080: 7C C6 45 FE OF 8B 46 18 88 45 F9 38 4E 40 7D 25 [ |EEp <F "EuU8N@}% ]
0090: 8B Cl 99 BB 00 07 E8 97 00 72 1A 83 EB 3A 66 AL [ <A™ &- r f&:f; ] N e o« . s
00A0: 1C 7C 66 3B 07 8A 57 FC 75 06 80 CA 02 88 56 02 [ |f; 3Wiu €E "V ] (ol 4) Co-32 Olelbal) ;SYI Jlaz ¥l susl) . (Gl 1) sgiis JSU Olelall sus .
00BO: 80 C3 10 73 ED BF 02 00 83 7E 16 00 75 45 8B 46 [ €A si; f~ uE«F ]
00C0: 1C 8B 56 1E B9 03 00 49 40 75 01 42 BB 00 7E E8 [ <V ' I@u B» ~& ] . e € 4 (e elells . P s
0050: S5F 00 73 26 BO F8 4F 74 1D 8B 46 32 33 D2 BY 03 [ _ sa°pot (F230r | | (4 FAT Lo JS § (0-32) Slelhd o B D 091 ool oy U5 6 sy Bismntt ettt e [T
00E0O: 00 3B C8 77 1E 8B 76 OE 3B CE 73 17 2B F1 03 46 [ ;Ew «v ;Is +i F ] o . X
00F0: 1C 13 56 1E EB D1 73 OB EB 27 83 7E 2A 00 77 03 [ vV éNs &'f~* w ] (9l 2) FAT &yl e pdel . (Cob 1) ©lall) allss § FAT gl das m
0100: E9 FD 02 BE 7E 7D AC 98 03 FO AC 84 CO 74 17 3C [ éy %~}-" 6-,At ]
0110: FF 74 09 B4 OE BB 07 00 CD 10 EB EE BE 81 7D EB [ yt ~ » [ &i% j& | (e 2) ol (s 5ac] 55 [ (D) dasod) ol S¥oe sie 1]
0120: ES BE 7F 7D EB EO 98 CD 16 5B 1F 66 8F 04 CD 19 [ 2% j&a"f ~ £ 1 | 2 ¢ : = ?
0130: 41 56 66 6A 00 52 50 06 53 6A 01 6A 10 8B F4 60 [ AVEj RP Sj j <0 |
0140: 80 7E 02 OE 75 04 B4 42 EB 1D 91 92 33 D2 F7 76 [ €~ u 'B& ‘/30:v ] (Sl 4) 5dedl Ll oo JsY1 o5l 35 [ | (Sl 2) (2a8) 16 Olelladl) J20Y1 Jlaz¥l susll [T]
0150: 18 91 F7 76 18 42 87 CA F7 76 1A 8A F2 8A E8 CO [ ‘+v Bif:v 505eA ] ¥
0160: CC 02 OA CC B8 01 02 8A 56 40 CD 13 61 8D 64 10 [ I I, &vefad ]
0170: SE 72 OA 40 75 01 42 03 5E OB 49 75 B4 C3 03 18 [ “r Gu B ~ Iu'A ] (b 2) Ol plss Oloskno glad 63 . (b 1) dawsll ol oy .
0180: 01 27 OD OA 4E 6F 20 4F 53 20 46 6F 75 6E 64 20 [ ' No 0S Found ]
0190: 20 20 20 20 20 20 20 EE OD OA 44 69 73 6B 20 49 [ y Di I “ob 2) 3BV Ablio Yl dsc] el o3 =0l 2) FAT des 3 (Co-16) Olelkd
01A0: 2F 4F 20 45 72 72 6F 72 EF OD OA 49 6E 73 65 72 [ /O Errory Inser ] (s D) 3891 ol doleoY) 2l 153 35 [ (9l 2) B IS § (Car16) el s [T
01BO: 74 20 4F 53 20 73 65 74 75 70 20 64 69 73 6B 2C [ t OS setup disk, ]
01C0: 20 74 68 65 6E 20 70 72 65 73 73 20 61 6E 79 20 [ then press any | (g 12) Bys20s [ (Sl 2) el USI Slelladl suss o JS) Glellall sas [ |
01D0: 6B 65 79 0D OA 00 00 00 ASNAEN20120120120020020 [ key 10 1 o ) o
01E0: B3WEONE3 4D 53 44 4F 53 20 20 20 53 59 53 7E 01 [WEYSMSDOS  SYS~ | o R
01F0: 00 B7N4ONAENAZNAENAENSANZONSSNSONSS 00 00 SSNAA | WINBOOTNSYS U (a2 2) Blshaad IS0 53 200 [
00 01 02 03 04 05 06 07 08 09 0A OB 0C 0D O OF s5ls (FAT12/FATL6 &) »iedl I o3l iall ] lytasss oz & Jind] FAT32 3550 8o &
Saslly (EATI2/FATI6 §) ydadl JJWl OVSue Sue ] s o 4 JU EAT32 o3l suos 8
(CHS 0-1-1)LBA 63 wis .(jlaw 32) Gl 16 o JS 98/98SE/ME 3535 FAT32 1ol ucg £38) pllad ¢ 7
(FATI2/FATI6 § batd) FAT JS § Oleladll sacs «2u-16 Olelaill ,2oYl Jlomd)
Aol ¢ 321) FAT32 g}@)’lg@lﬁu EBPB CMales dihio
(FAT32 & pactucdl Juiesal pllss 385 05l 38 clowsl) B30 pllsihl Sl elowls clasYl il (Cas 4) 525590 Buaos) ket 3,01 || (b D) Gzt o8 65 [l
(Sl 1) B3 ol Slalo ol [ | (ol 4) (@l dol3) UL @Blsa [ | (Sl 11) (pualll &) G35 Sy ol Ziead [1] (b D) 83sme [1]
(Sl 3) (A1 BT3)) S Blse [ | (1l 84) sbasYl Ly || (S 8) clill e s [ (gt 1) was 38 2355 [
(Cobs 17) B30 pliss Clae clen] [T (b 11) B3 pliatl Solake clod [ 8l dibate
(1 o gl o5 13] ) S5AAR Ll s £ £38Y gl 355 [ ceieial) bl o diliiee 0585 Bgw . dideds £38] 3,45 ||

JAA55h ( 163 )1) V1 £308Y1 mdgis (I0SYS Cile oo dolis) I alad] Silale clawly celasYl J5luy (27 01 18 03) UL =3l pams st £3Y) Joew & g3 JsT oo 5,531 ol 130
h (g Y1 381 23 Do) Y pllasd 15 ol ) g £V o § 8 sl oo BV

Ll JeU Cobs Yol (3091 Cols 8,511 G 0355 Lesls x86 dobisl § (aely ol e ST bl (Il ddusd] SULI §) (g e Coadl 08 OF S



https://en.wikipedia.org/wiki/Most_significant_byte
https://en.wikipedia.org/wiki/Least_significant_byte
https://en.wikipedia.org/wiki/Intel_x86
https://en.wikipedia.org/wiki/Hexadecimal
https://en.wikipedia.org/wiki/Magic_number_(programming)
https://en.wikipedia.org/wiki/Magic_number_(programming)
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/FAT12
https://en.wikipedia.org/wiki/FAT12
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Logical_Block_Addressing
https://en.wikipedia.org/wiki/Cylinder-head-sector
https://en.wikipedia.org/wiki/Cylinder-head-sector
https://en.wikipedia.org/wiki/Windows_ME
https://en.wikipedia.org/wiki/Windows_ME
https://en.wikipedia.org/wiki/Windows_98_Second_Edition
https://en.wikipedia.org/wiki/Windows_98
https://en.wikipedia.org/wiki/Windows_98
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/Volume_label
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/Windows_95
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/Partition_(computing)
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/Disk_formatting
https://en.wikipedia.org/wiki/Identifier
https://en.wikipedia.org/wiki/Identifier
https://en.wikipedia.org/wiki/Original_equipment_manufacturer
https://en.wikipedia.org/wiki/Original_equipment_manufacturer
https://en.wikipedia.org/wiki/Original_equipment_manufacturer
https://en.wikipedia.org/wiki/Original_equipment_manufacturer
https://en.wikipedia.org/wiki/NOP
https://en.wikipedia.org/wiki/JMP_(x86_instruction)
https://en.wikipedia.org/wiki/Floppy_disk
https://en.wikipedia.org/wiki/DOS
https://en.wikipedia.org/wiki/Microsoft_Windows

(FAT32 £38] Uz § S glal) O pliss Silogleo gllad

i) Oldasll pams elal Gruot) Lol § @95 FAT32 & 5l patuls dulith) ©bly jamy Gedty ¢ Ladll lis FAT32 gul) £38] Jorw Jsbo JSi5 Solellad 3 o (1 glladll ) [16][17] il ¢ Uadll in

(0 £l T) £ 351 pUad 3 .0x30 ol e ba Lo ellay S FAT32 EBPB aliS 0 < 32 o) G ol Sl shma g5 (8,001 dolunkl dasd e Jgasd!

B39 ttadl] sy SMESY) s s 1o ]yl Lo s Jiodl Vi Lg) iy (01 ) s 550 . LALL) s ol glimo 1B s ) 5t £ 331 zmas 30 debliarYs Ld5Y1 it S

1)

000h (0)

004h (4)

1E4h (484)

1E8h (488)

1ECh (492)

1F0h (496)

1ECh (508)

00
0000: 52
0010: 00
* [34]

01E0: 00
01F0: 00

52
00

00
00

Ol s Olaglas B G b 4 Jio oo lle 1,55 LS LblasYls

(CHS 0-1-2) LBA 64 ais (1 g Uadll) il gladll 3 FAT32 Slalll pls Cologls £llb dut

65535 305 ol / dsb Jle Ciog
ole Cou Ol ol Olashee gl Dy suss (Usl &285) puds &85
52526141h SVl gladll 1in dy3o dono oo 3at S (2851) ewsll 1o pasiiug plad)l FST Slalll allss Olaglee glhad zd53
(Sl 8,48 Pazae g3] Jora” sl gladll By puvsll MSWINA.L § 52526141h (553 Of oy
FSI_LeadSig 4 52526141 .
RRaA daliol § PAT & 48 145 G0l g5k 3o Bole (s oL (bl plall & oty UL alls Claslea g5 L
(2555 8u>9 Jog (3 dagadll (u9d g miay @Bl 1s 3529 (Jakd umlg gllad pusiius i) FAT16 9 FAT12
&3 i e 0555 5 (5 Bimo ASLS Ol 235 O 1 sisl] 50 sghisll & el 0 b5 Y FAT32
000000 00 00 00 FAT32 g5 ol 1 e Ll s (NULL Sl lymaas ol 480) ol el sy e Y cdiugtl) dis .0 9555 Of g 83 570x0
FSI_Reserved1l 480 " .
0000000000 U5 sy 1yl st .0 ] Sl i Sl gaez 5
G G CLLI Dy D pus (36 285) gladl] s 4y 2ds5
72724161h Dl dums 45T e 19 72724161h 9555 O s g ladll domo o i FSI Olall) ol Olagleo plhd 2853
FSI_StrucSig 4 72724161
Sl 8,88 (Aol Uil @8 5e Sy oxe @85 1) gl J) 9 shislls 3 ol adlisl] Jlaz] Ly
IrAa
CSIS 13] 55 By e (8,La) 8,0l UL wBlis susd Bkl oY1 Glusd] ey ol 1 .8yl wllisl] Glus
Lyl oy W spame 8,5d) aBlisll sae Of €5 iy 1- 5 OXFFFFFFFF dogdll
FSI_Free_Count 4 EF 87 04 00 -
a8lell Glus g5l 51 ol J8YI e LT uSTg lyeusiinl U8 Lo (vo aSTall el pllss ey .89 pally doxgono 9555 o) dagdl]
P S G uss oid Lgaaoss OXFFFEFFFE ] iusd Cm Bgl) sl81 0350 Bag §
FSI_Nixt_Free 4 051C 0900
0000 00 00 00 00 5 gl e Lo s (NULL o] muns ol 12) 1] 63 sy 5 Y lgale ot Y S0 gl die 0 Lesls .33 gmmm0
FSI_Reserved2 12 "
000000 00 00 00 U3 sy I 0 Vs 0 ) il i Gl ooz (e FAT32
FSI_TrailSig 4 000055 AA
0 gl 2355 & dossutukl IFER wie (0o 511 9 510 Cold] do13] @sn (s Jio5 dashll o3 & Llall ol 2
CHS 0-1-2, LBA 64 ((3lall g aill) (FAT32 £38] Jow § il ¢ Uadl) UL pllis Clogleo gllad dusy
02 03 04 05 06 07 08 09 OA OB OC OD OE OF 0123456789ABCDEF o o i o o
61 41 00 00 00 00 00 00 00 00 00 00 00 00 [RRAA............ |k sslasta s [ (St ) (s 259 S (i Slashans ¢l 285 ||
00 00 00 00 00 00 OO 00 00 00 00 00 00 00 [..vwwuewunnnnnnn 1
[CURENCRTN | (Col 480) 8yse [ |
00 00 72 72 41 61 EF 87 04 00 [....rrRa....T...]
00 00 00 00 00 00 00 00 00 00 - [, u.] (b 1) 839mme || (Sl 4) (ad) 2d59) CULLI pls Clasles gl g5 ||

98/98SE/ME 9135 EAT32 (joxtll Bus-g Clalk] pllas Golagles gl

(s 4) (o 285 Sl plls Closl ¢l g355 [

Oy dawol) D3] 03 13) gllo Ssiomkl 9550 o el Culsd Olg i g Uail M pusitd 5T s lgmanr Cond et daksT 0V M (Jlodl Jarasl] Gsnidio a8 Ys dagd (555 w3 gl Slagles
FAT dlsue § buzlsibl il Basg § huirial] Blisl duwd o dold) &yLao ¥ AL oMoV o Vol ol Lot Lokl s Gz 1) .30 S )Ll Uil sy 5] raomor ISy 030 Buog Jumd
39909 5 193 & o b JS lijle (13l Bazg b ] 585 LSl pYe Yl el SIS 15] latll pllss Oloslee pld § &3kl L) Jolzss 0x041 ol wis FAT32 EBPB i 1 ssiisll §

E3BYI S & 0 5o 55h1 OIS 13] @S Jmy ¥ oS ¢ UL alss Sologlmo s & & yinbkl (dbls ClS 13) dasdl] pronaass «(8 o) Adlisl] sue) gl § 8,501 doluskl x> o 3oty ScanDisk gals s

slas Y 2 oy


https://en.wikipedia.org/wiki/Microsoft_ScanDisk
https://en.wikipedia.org/wiki/Microsoft_Windows
https://en.wikipedia.org/wiki/DOS
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#FS_Information_Sector
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#EBPB32_OFS_36h
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#CLUST_1
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wiktionary.org/wiki/optional_shutdown_status_bitflags
https://en.wikipedia.org/wiki/power-failure
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wiktionary.org/wiki/unmount
https://en.wikipedia.org/wiki/Computer_data_storage
https://en.wiktionary.org/wiki/ejected
https://en.wiktionary.org/wiki/valid
https://en.wiktionary.org/wiki/update
https://en.wikipedia.org/wiki/Windows_ME
https://en.wikipedia.org/wiki/Windows_ME
https://en.wikipedia.org/wiki/Windows_98_Second_Edition
https://en.wikipedia.org/wiki/Windows_98
https://en.wikipedia.org/wiki/Windows_98
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wiktionary.org/wiki/sanity_check
https://en.wikipedia.org/wiki/Aaron_R._Reynolds
https://en.wikipedia.org/wiki/Aaron_R._Reynolds
https://en.wikipedia.org/wiki/ASCII
https://en.wikipedia.org/wiki/Hexadecimal
https://en.wikipedia.org/wiki/bit_patterns
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#CLUST_1
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#CLUST_0
https://en.wiktionary.org/wiki/mount
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#FS_Information_Sector
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#FS_Information_Sector
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#EBPB32_OFS_25h
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/Volume_boot_record

Agrbl JWI dsiizlly 8 yodl wdliall Joz| Clus S Jio
W ol Gl O3S 0,80 e 850l doLukl g 3 siie JST (ol 4096) CaliskS 4 elley o3 Il O o i
Grhe S | Gk oy
000487EF 296,943 (Bg,mhl 1Y Gluodl) 8,001 aBlisdl v 1o, U] lod 0 850 US & rasdsbl Ol Loty pods S99 O I3aans ool e sl Jll soitsll 9o 596,997 ssdisll 63 ol Cu
- (Sl O ) 8)La]) 892kl JWI 3gaisl] (Coblee 1.13 JIs>) Coby 1,216,278,528 = (ssiiel) si) Culy 4096 * soiis 296,943
0003EBDF 256,991  (Gg,mbl 5o Glusdl) 8,201 aglisdll sue 33 ol dolunk 59 DF EB 03 00 54 0A 0B 00 :3,Ll 035 085 3l az99 (IEF J] 1E8 (30) 6,51 850 @lstl sz o3 5ad Loy 5950 Iy
- (Codl O U] 85La)) H8 g2kl Jul s siisll 723,540 § 05,952kl QW szl ((Coblee 0.97 (ls>) Sl 1,052,635,136 = (o5l ) Culy 4096 * ¢lhad 256,991
MY o § g8 US Lol § Ledls ,aky U1 AASS h 2365 me Dol 8,880 &y ety ¢ M8YI e & Vg CIWI g Uil d ]
(FAT32 g3 Joww § W1 gladll) FAT32 g V3] 8,44 gUad
dplal jass Olaslee e Y glhdll e 55AA g38] 285 (4253 (0,8 uudd 41 25) 0F B6 66 gurslly 143 (Caly 510 Ly y5 uoli dl) g Y8Y1 8,88 aaty (CHS 0-1-3) gl (50 I g Ladl]
00 Coly sdiome 95wy 5,08 & ity o W] £3BYI e § CIBI gladll 7 S9ung of (0 (ST Soug § FAT32 pludl slis] o3 13] FAT32 (ol 31 &3S s dusloio dyylisme 8,44 b ey

Saaie g8] dase Sl g 85 szt dilaie § I glall (3o Yoy 12 g ladll pusiud Cdgws Sole 0V 55h AAh LYl gdgall sbialy

(FAT32 guud £38] Uz JS25 Olellsd 3 o eVl g Uadl]) 2 glaill § FAT32 g38] 8,44 g3 &y

] S5 30y <ol Je oy
000h BS_BootCode 510 Oglae (obo] dlzaYr) 38V zoli s 8,85
1FEh (510) BS_Signature 2 55 AA 55 AAh (95 O s ¢ &3l

CHS 0-1-3, LBA 65 (3t ¢ Uaal)
00 01 02 03 04 05 06 07 08 09 OA OB OC OD OE OF 0123456789ABCDEF

0000: FA 66 OF B6 46 10 66 8B 4E 24 66 F7 E1 66 03 46 [Guf.JF.f«NSf+4f.F]
0010: 1C 66 OF B7 56 OE 66 03 C2 33 C9 66 89 46 FC 66 [.f.-V.f.A3Ef%FUf]
0020: C7 46 F8 FF FF FF FF FA 66 8B 46 LGfCF, £f5.]
0030: OF 82 CF FC 66 3D F8 FF FF OF OF @....fAUE.]
0040: A4 C2 10 FB 52 50 FA 66 Cl1 E0 10 66 OF AC DO 10 [=A.GRPufAa.f.-D.]
0050: 66 83 E8 02 66 OF B6 S5E 0D 8B F3 66 F7 E3 66 03 [ffe.f.q".co6f+af.]
0060: 46 FC 66 OF A4 C2 10 FB BB 00 07 8B FB B9 01 00 [Fuf.sA.G»..<G'..]
0070: E8 BE FC OF 82 AA FC 38 2D 74 1E Bl 0B 56 BE D8 [&%ui., *u8-t.+.Vi@]
0080: 7D F3 A6 S5E 74 19 03 F9 83 C7 15 3B FB 72 E8 4E [}6!"t..ufC
0090: 75 D6 58 5A E8 66 00 72 AB 83 C4 04 E9 64 FC 83 [uOXzef.r«fA.éduf]
00AO: C4 04 8B 75 09 8B 7D OF 8B C6 FA 66 Cl EO 10 8B [A.cu.<}.<Eafla.<]
00BO: C7 66 83 F8 02 72 3B 66 3D F8 FF FF OF 73 33 66 [Cffe.r;f=g...s3f]
00CO: 48 66 48 66 OF B6 4E 0D 66 F7 E1 66 03 46 FC 66 [HfHf.IN.f+af.Fuf]
00D0: OF A4 C2 10 FB BB 00 07 53 B9 04 00 E8 52 FC 5B [.mA.0»..S*..e&Ri[]
00EO: OF 82 3D FC 81 3F 4D 5A 75 08 81 BF 00 02 42 4A [.,=i ?MZu. (..BJ]
00F0: 74 06 BE 80 7D E9 0E FC EA 00 02 70 00 03 CO 13 [t.%€}é.Ué..p..A.]
0100: D2 03 CO 13 D2 E8 18 00 FA 26 66 8B 01 66 25 FF [0.A.0&..0&fc.f%.]
0110: FF FF OF 66 OF A4 C2 10 66 3D F8 FF FF OF FB C3 [...f.nA.f=g...0A]
0120: BF 00 7E FA 66 Cl EO 10 66 OF AC DO 10 66 OF B7 [¢.~GfAa.f.-D.f.-]
0130: 4E OB 66 33 D2 66 F7 F1 66 3B 46 F8 74 44 66 89 [N.f30f+Af;FetDf%]
0140: 46 F8 66 03 46 1C 66 OF B7 4E OE 66 03 Cl 66 OF [Fgf.F.f.-N.f.Af.]
0150: B7 5E 28 83 E3 OF 74 16 3A 5E 10 OF 83 A4 FB 52 [-"(fa.t.:".
0160: 66 8B C8 66 8B 46 24 66 F7 E3 66 03 Cl 5A 52 66 [f<Ef<F$fa
0170: OF A4 C2 10 FB 8B DF B9 01 00 E8 B4 FB 5A OF 82 [.sA.G¢B'..
0180: 9F FB FB 8B DA C3 00 00 00 00 00 00 00 00 00 00 [YGG<UA....
0190: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 [.vvevuunununnnnn ]

01F0: 00 00 00 00 00 00 00 00 00 00 00 00 00 0O SSNAR [.............. U]

98/98SE/ME 339 FAT32 [y ioxl] g ¢ YB] 8, gllad
O Bl s Jgandl eliSay (LBA 8 wis dblaoVl Ll ge) calsl) J] gladll 14e 5,55 18] 61 sl s (po ol (6T § Lt Lo3ls Olysimebl 0T i cpllasd] (a5 Oloslnn ey ¥ EIWI gt
k) g il Baleia lgalasauly ¢ 51 FAT32 (53355 8uss i glhd

(31 kbl glaill) 32 glhadll § (Caly 16368) gladll § 3FFO w51 Jf Hlaol Sgdone 955w FAT32 gYB] Uzed 835zenkl Ciloladl] dudy


https://en.wikipedia.org/wiki/Windows_ME
https://en.wikipedia.org/wiki/Windows_ME
https://en.wikipedia.org/wiki/Windows_98_Second_Edition
https://en.wikipedia.org/wiki/Windows_98
https://en.wikipedia.org/wiki/Windows_98
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Microsoft
https://en.wikipedia.org/wiki/Windows_7
https://en.wikipedia.org/wiki/Windows_XP
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/Boot_loader
https://en.wikipedia.org/wiki/Executable

FAT32 ¢8| o (o0 dubliio ¥ dsuud)
L3 3Lz Sy AU FATI6 9 FATI2 (30355 Olusg § 839290 b 834bl 03 .8) 9okl dahail] @ g38Y) Joww (3o diblioV) dcuid] glad 03 ) Jio 5929 FAT32 (0355 Slizg Oljaese Gu=] o0
FAT32 (53335 Oliog § ASall N 8yshs (o Uiy &blamY) Ll gld (35 Jio d5295 g Uil (il Ul § o1 0 gl o BUSI 03 15) JolSI

Jlazal 13 OB JI Jsosll passial) gty S (33l Bazg Jog oSy O gladll A @l § Ll aolaml deaidl o g 38Y1 glad Solsial (0,801 Mol B15Y (Sias <0 gLl 38 LS Al §
Hard dere o [22] i3 dolail ue 85,3l gl 52 0 pladll oS 135] 49 . dbleoYl dodl glad 635 Jio § 6551 dod sy 6 dosdll 3529 s oo (0 gladl) a5 Ao gT) dll Dl o801
JolS $ M) o sy dboliao V) Al glad dolay e OF Lede [FAT32 (30350 Sy e 6 g lhadll wie dbolamVl g38Y) g Uad jamiss S coded

Ols o Ol pllss Sloslee glad o diblias) D Lyl ey . dblasl dsudl a8 wis Tug Olelad 3 e dblamYl dudlly (3 % 512) Olellad 3 Jshy FAT32 g Y8Y) £ lhd Cdgws Solo &

0 gladll § BPB S § &350 o LS dogdll pud ] sy dblim ¥l doadl 0de § Olalll allss Ologlee plhd Jim OIS

(FAT32 Olals pllss) 8,831 Jas

195 949 §

(7D7D ] 7C5A 3o gaslisll) &I Sl 292 5 BPB ALSUl lyliod Bgw 7C59h J] 7C0Bh (e 8,1 a5lis .0000:7C00 sbishl 8,513 g8se & £ MBI v (p0 JoYI g Ual) haony g ) MBI o
ol godn Uy (FAT32 ;35 Bazg g 38] Jorws 3) 5oV I gLl (po £ YBYI 818 hoos Bges Lo ygty I (gl Oy Busy g gealinl (sT) gladll 1ig) Doduiuall 8,340 aais
(il plss &y Jaoita |yl 1) 8551301 § IOSYS (Al s3] haos 39aing of w93 plls it S coldl o 8l (e Cu-32 S¥aa Bsl 38 § dauseiall 8,201

198 949 §

£ QWIS 55w 39 Loy g M8Y g U 8,08 J] dittll J& RET 80 gl Al pdiniany 000:7C00 3,51 8 g0 (3 £ 08V a8 queS ) £ 38Y lonao hooy O sy

INT 1Bh dsblibl dzie 4 yedo gl DPT go,8)) Odalee Jsao Olsie bads .1
0000:0522 wie DPT Jasbl Jsazdl J] iy S INT 1Bh deblill dote pis 2
0000:0522 lgie J) DPT Jsiz s 3
DPT dewds yuusS 4
Jlodl sl pladl i3e paoly MBR Joew 131 2ol (0 8 goo8ll S 18] 5
.(0000:81FF wis ,42:5) 0000:7E00 3 130l gdsa & ol elbdl) Joo 6
Oleladll o dblasY) dswd] Oyz Selydll § las Gus 18] ©
Sl dus plad] liabl Jasd usys "Replace the disk, and then press any key" &)l » de g "Disk 1/O error” Uasdl Dy oo ,eT Wglonl s 13) °
(431801 800V 98 jounsg g 38] glhbd 8,48 LSS oo &y 5ulea ¥ dallly Co Y1 § Sl ... ulasll &y ©44)) 0000:8000 &,SIUI @89 i JubiS & yokul 1

AW polisll o L] 3oty g guoliyl

(FATI12/FAT16 § kid) ,ao 055 Of aze FAT JSJ Oleladll sas .
M8Y a3 e Al dvus Il 9555 O .

3 00 ST 0550 O azm 8)smmedl ikl § Oleladll sus .

(FAT32 & haid) 0 055 Of o Olalll pllss b)luo] 03y o

Jedd) dusy pladl pliall Jasd as."Replace the disk, and then press any key" dlu ) de gue "Invalid system disk” 51 ”No 08 Found® &Ly oo ,= &bls Slhsll asi oS 13)


https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/FAT12
https://en.wikipedia.org/wiki/FAT12
https://en.wikipedia.org/wiki/Windows_98_Second_Edition
https://en.wikipedia.org/wiki/Rebooting_(computing)
https://en.wikipedia.org/wiki/Master_Boot_Record
https://en.wikipedia.org/wiki/Hard_disk
https://en.wikipedia.org/wiki/BIOS_interrupt_call
https://en.wikipedia.org/wiki/Interrupt_vector
https://en.wikipedia.org/wiki/BIOS_interrupt_call
https://en.wikipedia.org/wiki/Interrupt_vector
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Master_Boot_Record
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/IO.SYS
http://en.wikipedia.org/wiki/Microsoft_Windows
https://en.wikipedia.org/wiki/DOS
https://en.wikipedia.org/wiki/Hard_disk
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Boot_loader
https://en.wikipedia.org/wiki/Subroutine
https://en.wikipedia.org/wiki/Disk_sector
https://en.wikipedia.org/wiki/Executable
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Master_Boot_Record
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/Microsoft_Windows
https://en.wikipedia.org/wiki/Hard_coding
https://en.wikipedia.org/wiki/Hard_coding
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/FAT12
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/Volume_(computing)

S5 gugd dalas S eyl pllas

& ol @b Sl
Cswlll Js¥I LRI LCo-16 Losle GUls 8Ly Co-32 glles (] ,ei3s 16/32 jlazs] "ST" B3,loxkl 68000 Yg)53en gllen @a 1985 pls o cAtari ¢ 01 (o Jiie Cgule O Atari ST 5 il 0]

51040 5laz & Calblins 1 pzon Coneol 03 520STFM 5520 5l § ColishS 512 pzon RAM 3,513 o5 .1040ST Slaz § dzmods ds Lo Coonpol dBb 893 2ol (0n 1108 ellay IS 520ST
152615 (6l (3 ol onae (53615 3 (3 (BT 5 gl (3 il ()T Ll ozl S 21 (3 ol 3BT Caler 5lo] asy 68030 Yg)53en gelles o s8I (5)UT Slaer e 353,5 1993 ple i L3 55 Bus Cdas
(DB Olaghl sasns proy I a3 (lle plis paseiuls 16361 oo geiin 551 OIS I 030 HeSIB

1993 gl e UiBgie o1 g9 e Jack Tramiel & &l uwsh dews Jackintosh oe2Sle suly § T 553 O 2154 of &y il G g pasdl Macintosh b euSWI dcs il pascad] dazls (o

Behbatel Dndex Luiras

sz Bonenigt worde wit den 1 agula ratellt, C) by atikes Jaag
T -

TOS V4.04 S oy Jno] 115 (329 S slies Ao gdlodl oy s 08 donary 30l o 49K g S (ROM BB, J] (33 IMG dieo § MUItiTOS (50 dxs 132) TOS 4.92 (3 6,61

125 5,50) 3% B,Ll ol 3Y1 e FATI2 Olals pllss (3o D dvudy GEM iz dgely 2o GEMDOS (53 oz pllss s Lubul 35,11 TOS (g3 5T e plss plasetal o3 (ol ()61 ©ule
B o) 3 e 2liy OIS (3 el 6357 e J9Y) gl § S LB ROM SIBB ) (ye ity TOS OIS (J 5kl glod] 83021 § dsll ol 391 plusiia] U3 (Il (o) 391 Ae FATI6 sf) ([31
DOS/TOS (0 gY8Y) gllad § B8N ol

«(OXEB xx 90 5] 0XE9 xx xx ) IBM o da8l52l) 834801 Ao Gaudty Of glimy ¥ g8V gl

Yoy5390 gllza (0X603C o) MCOSK 8548 L 8,0 s 6,1 Glate § diipaid] £38YI Slellad .

PC dolas] g dadlgia (TOS 1.04 Hluo] J3) OEM &lo¥l ghill wilo gl diwal J] sz gladll .

(PC gastll Gouloll § 0X55 0XAA @353 pusiiad PC doead Loiwy) gl 51 § g oomll (8345 pusiiuy @ Y8YI e £33 gllad LLB s UYall .

MW L8 ¢ Undl procas $1234 gyl @3 1 dentd] SIS 13] 85U oy 2 JoiSy Sy 512 £ 38Y) g lad 3 (puS-gens pllas) 256 08 @l g sammbl 3845 dun)slss .
G800 oS3 o Ltgo slus 80 B3 slune JSI g8 11 i 51 10 ellas G ol 3 i g lhilly jludl Ssusis ALYl (ol 3Y0 praws GEMDOS 55 guz plias MS-DOS (w5 puSs e
CaliskS 900 Jf Jogs =g bl LS OIS (ol 3Y1 § dsadl J9los umasriand) (oo sl o) e b ColishS 800 dsw yis gy olusa 80 (o sluws IS § Oilellad 10 pusiis B3le g .6)01 gaizee

L 9% Jounng ol (oo phusiiuly W3l ,8 LT ey GEMDOS (95 suzr 0,8 Olals dalail .[7].dols dgs plasiiuly

TOS g5 s,61 g38] g Uad

Coly 512 Jadd pusud Bgw o Sbid g lad (o yiST abaill g38Y1 g8 jads Oly i ol it glad ey ($okimbl el §) il 0,3 sl § @y (3 sl @)1 Wswls § (TOS £ 36] ¢ lab
00 Cob) Lasie o glhadll ddyg (JsYI

Sole) by Gl guali sl ety proay plasl] £ MBW (3395 LT paisty gladll e TOS &ty § 0555 gladll i (3o BPB dlasell A1 daghl (0,8l Ologlne slzgY gladll 1ia 1,8 TOS Juidall pliss
MY (10 8,511 § @b gall

TOS § (s slusbl gl

bl L8Vl (o e 9 O (Coldll (oAU Jiedia) AHDI 3.00 (6,61 diolse
(GEM pu8) g3lze ¥l gl .
(BGM ) S| il .

TOS pllss ¢ lmb! el ety

‘ (0258l of ) &olgs J)).. 015 Colikel) LI i Sedl Ll FAT #2 FAT #1 (&sls) 835eme £38Y) glas

‘ doiie JSU Olelad)l sus * wdlisll sus 512/ (32 * yiedl O¥sde das) (FAT JSU Oleladll sas) * (FATS sas) (335l Oleladll sus)

M dalzxe St el 0da HDDRIVER 5 PPDRIVER (¥il) 3y, (e DOSKTOS pludl plissial ais 61 @ | .olelall sumy gz


https://en.wikipedia.org/wiki/Device_driver
https://en.wikipedia.org/wiki/big_partition
https://en.wikipedia.org/wiki/regular_partition
https://en.wikipedia.org/wiki/standard_partition
https://en.wikipedia.org/wiki/Device_driver
https://en.wikipedia.org/wiki/Atari_Hard_Disk_Interface
https://en.wikipedia.org/wiki/Atari_Hard_Disk_Interface
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/Atari_TOS
https://en.wikipedia.org/wiki/Windows_9x
https://en.wikipedia.org/wiki/DOS
https://en.wikipedia.org/wiki/Double_density
https://en.wikipedia.org/wiki/GEMDOS
https://en.wikipedia.org/wiki/MS-DOS
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.wikipedia.org/wiki/Personal_computer
https://en.wikipedia.org/wiki/Original_equipment_manufacturer
https://en.wikipedia.org/wiki/Motorola_68000
https://en.wikipedia.org/wiki/opcode
https://en.wikipedia.org/wiki/jump_sequence
https://en.wikipedia.org/wiki/Read-only_memory
https://en.wiktionary.org/wiki/chips
https://en.wikipedia.org/wiki/Hard_disk
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/Floppy_disk
https://en.wikipedia.org/wiki/FAT12
https://en.wikipedia.org/wiki/Graphical_Environment_Manager
https://en.wikipedia.org/wiki/GEMDOS
https://en.wikipedia.org/wiki/Atari_ST
https://en.wikipedia.org/wiki/Jack_Tramiel
https://en.wikipedia.org/wiki/Macintosh
https://en.wikipedia.org/wiki/pre-emptive_multitasking
https://en.wikipedia.org/wiki/MultiTOS
https://en.wikipedia.org/wiki/Atari_Falcon
https://en.wikipedia.org/wiki/Atari_Falcon
https://en.wikipedia.org/wiki/Atari_MEGA_STE
https://en.wikipedia.org/wiki/Atari_TT
https://en.wikipedia.org/wiki/Atari_STE
https://en.wikipedia.org/wiki/Motorola_68030
https://en.wikipedia.org/wiki/Atari_Falcon
https://en.wikipedia.org/wiki/Random-access_memory
https://archive.org/stream/byte-magazine-1986-03/1986_03_BYTE_11-03_Homebound_Computing#page/n91/mode/2up
https://en.wikipedia.org/wiki/Floppy_disk
http://www.atarimagazines.com/creative/v11n10/26_Atari_520ST_a_reborn_Ata.php
https://en.wikipedia.org/wiki/16-bit
https://en.wikipedia.org/wiki/Memory_bus
https://en.wikipedia.org/wiki/32-bit
https://en.wikipedia.org/wiki/Microprocessor
https://en.wikipedia.org/wiki/Motorola_68000
https://en.wikipedia.org/wiki/Atari
https://en.wikipedia.org/wiki/Home_computer
https://en.wikipedia.org/wiki/Atari_ST

DOS&TOS plus
Olie U3 e dossiiabl dudl) Jpolidl pasy S Jadll e § . gubdl § Calis] ze oS) HDDRIVER § PPDRIVER o))l OMiie $15b o6 hadd 8,855 (48 DOSKTOS pludV jlise dlio o
e o) OMalseb) el oy AW ) § BPB ¢ MoY! ¢ U8 dahia § uz g3 TOS 5 FAT Olile dabil o (38153l pas JSUie plams . oMiad]
Olale pllss § bl Olelhill Loggin Glsasy les LagSI DOS/FAT 5 TOS § waliss S s LaglS .SPC sgiie JSI Olelhall sass BPS glhad JSU Sluly sus Lo oY) odalsl .
2= L35 SPC 5 [5] ol 8192 J1 512 (e wiey 31 Sy (BPS) kit g adll TOS
Al 65536 J) 1024 (e ke g8 gty U1 128 ] 2 (e iy O ey SPC 55U «gly 512 = LaSls BPS 5 (SPC * BPS) kbl g Uaill DOS/FAT Glale pllas §
s .ol 512 e xSV diihil] Oleladll wass § Olakiswe Olagass Gledsiu Olelad] Of pitus
SPC =2 5 BPS = 4096 33,b 5 Bhssipw Coby 8192 (o bt glhad TOS Glals s § ©
SPC =16 5 BPS =512 §3,b (3¢ smipw Coly 8192 kil gladll puis DOS Glake plis §  ©
Jloz Yl Clelhdll sas 5o eabl 1531 ol .
TOS pud Uzl 0 [6] (Caly 8192 % 2') Colilines 512 g8l oo gy I (NSECTS) Cu-16 gty o3,)1 1 033 TOS Glike plis § ©
ol 2 3] des pludl genons gros 130 (DOS 3.31 BPB § 020h wyend] HSECTS (i) Cu-32 oy 030 O oSay Olelhadll sae DOS/FAT Olals pllss § °
o L) b1 dabsT e (FATI6A) Collins 32 ] Juas plud] plasiul Jadd 3Say DOS BPS sy g gusmall JS2JL Jalsy ¥ TOS (w53 G GEMDOS (w55 guzs olidl =501 0¥g s o oLy
(GEMDOS pllad S BigDOS puiiuy
Az O3S Olhtl U dabll g oy OMaib] U . TOS&DOS sy plud¥l o Wiz g5 Glaudy PPTDRIVER s HDDRIVER OMseidl il 1ia 3sle)
O 4] Sadl aie DOS g 8] glad ga DOS gud oo gubser il s TOS plis o (6551 83821 (e dalasizul wis TOS g¥8Y glad g TOS gud Uin 3w TOSKDOS gud O 2 8,541 Lubud

DOS el 38 5315 TOS Uzl 0 LasasT s Y8 W (el ellay Bgw TOSKDOS gud Ol sy 14 3949/ 93 plls puseiany I il O gulo]

DOS&TOS (>UE-5 $ ol &y

‘ OBl dahia

izl Ll ‘ FAT2 ‘ FAT1 ‘ TOS ¢33l gllsd | DOS g303] gl

09,80l SMictia e - host adapter Gieabl e dnws «uld] 0,3l SMiiag TOS Byluo] e tainy a8Vl gl g (5SY GUl) TOS g 358 i TOSKDOS o & 35925kl 55, el
2055w 6289 gl oz (Glgzl) dsial) ICD 45 & (3o extended command set dswshl/8azobl 1olg¥) degaze eeu3 1) chost adapter [23] 525 4Ll

85)0] oo
TOS < 1.4 Coblies 256 J) by
TOS> 1.4 Colblina 512 J] ey
TOS = 4.x (Falcon) jsJ Coblows 2 ) day

21 018 § 058w 8,801 O T (0,8l (e £ 38Y guali p Juass dlSia] (5 oo Al s da39 s sleil Bue (o ST sty G £ M8YI e IS ST (08 (e gl U

e Ol Loy £3BYI 8,08 Jaod 03 Lo Olsall & Caly Il I TSR (Ayshs 8388) pladl 588 Bgws oo g samehl 3:305 OIS 15] . g Y8W L g ladll O isy glhadll § (4660) $1234 £ gambl (3845 Vsl
Jocation-dependant g8ebl dssll Cewcdy s (553 O ez £308Y) a3 § 8,881 st Olgall

chid Busly dod el 13] Jgasdl & Ll W Jusdl G 5a5 S 0,8l doledl BPB Clalss Lt crodiny 38 a3 21 (0,3 ) (ol JolS g o o, g wis Bols g Y8YI gl &S o5

(23] 0943 <3423 93) DS (035 (£38] O3 dzly 425 95) S (o8 § dbilaie OsSiw Oliagd O yabs 13] M ol 3V munzr @ lgund 9w


https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/Disk_formatting
https://en.wiktionary.org/wiki/relative
https://en.wikipedia.org/wiki/Buffer_(computer_science)
https://en.wikipedia.org/wiki/Checksum
https://en.wikipedia.org/wiki/Host_adapter
https://en.wikipedia.org/wiki/Host_adapter
https://en.wikipedia.org/wiki/Host_adapter
https://en.wikipedia.org/wiki/Host_adapter
https://en.wikipedia.org/wiki/Device_driver
http://en.wikipedia.org/wiki/Microsoft_Windows
https://en.wikipedia.org/wiki/DOS
https://en.wikipedia.org/wiki/IBM_Personal_Computer
https://en.wikipedia.org/wiki/Device_driver
https://en.wikipedia.org/wiki/File_Allocation_Table
https://en.wikipedia.org/wiki/File_Allocation_Table
https://en.wikipedia.org/wiki/Atari_TOS
https://en.wikipedia.org/wiki/GEMDOS
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#BPB331
https://en.wiktionary.org/wiki/the_huge_number_of_sectors
https://en.wiktionary.org/wiki/total_number_of_sectors
https://en.wikipedia.org/wiki/File_Allocation_Table
https://en.wikipedia.org/wiki/File_Allocation_Table
https://en.wikipedia.org/wiki/DOS
https://en.wikipedia.org/wiki/DOS
https://en.wiktionary.org/wiki/number_of_sectors_per_cluster
https://en.wiktionary.org/wiki/number_of_bytes_per_sector
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/Atari_TOS
https://en.wikipedia.org/wiki/File_Allocation_Table
https://en.wiktionary.org/wiki/Implementation
https://en.wikipedia.org/wiki/Device_driver

2 G185 Sole dolasl § £ YBY) glhdll e ailice bahiss elles FAT Olake plly digll &4 (3 (o (61 ol 31

£M8YI dLS ol g d=3)

byl dsb

0000h (0)

BRA.S

Original Atari ST/ 68000 BRA.S (,b1) 838

Atari ST / compatibility with PC (3815l (¢,6T)

[24]

LSB/MSB
‘08 = BOOT ¢8| 0,3 .DS = &3] 05 <3829 95 10,8 /S8 = ¢8| H9uy wly dzg 95 0 3]

0002h (2)

OEM

e Cow S 5550 Slass e @l JEL) § (0x20 Cly Ol sdomo (555 48) OEM deko¥l ghill =ilo gl disal

4C 6F 61 64 6572 "Loader” PC § dgll ol 391 e Asubly &lis Jshlls do13Y) Calzs) fad OEM oMel gzl .66 ¢ 38] dasma adts

0008h (8)

SERIAL

00Bh (11)

BPB

LSB/MSB

LSB/MSB

LSB/MSB

LSB/MSB

LSB/MSB

LSB/MSB

LSB/MSB

LSB/MSB

LSB/MSB

LSB/MSB

LSB/MSB

01Eh (30)

Oslize (St 0) 8] 8,8 / (15 55 5 suiomgond daline dty) dols £36] b bl

Oglata

Joss 28 18] ¢gyusal] Bole) L5 O Gy A1 66,8801 oo @Bk Ol 3 & Wi puads .3 ool 0T JuseiSy Olala plis s g 38 6,4 g YBYI 8,4

Oyl
o5 3% Eereal] mns (S-S 585 OX4E 0x75 Alite n OXAETS Lol §,8) RTS 68000 &l o BIOS ] 53553l 651 8,2 5ou sl


https://en.wiktionary.org/wiki/registers
https://en.wikipedia.org/wiki/Opcode
https://en.wiktionary.org/wiki/relocatable
https://en.wikipedia.org/wiki/Big-endian
https://en.wikipedia.org/wiki/Little-endian
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#BPB20_OFS_08h
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#BPB30
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#FATID
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#RSVD_SECTORS
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#BPB20
https://en.wiktionary.org/wiki/patterns
https://en.wikipedia.org/wiki/non-write-protected
https://en.wikipedia.org/wiki/Volume_Tracker
https://en.wikipedia.org/wiki/Atari_TOS
https://en.wikipedia.org/wiki/Atari_TOS
https://en.wikipedia.org/wiki/Atari_TOS
https://en.wikipedia.org/wiki/Atari_TOS
https://en.wikipedia.org/wiki/68000
https://en.wikipedia.org/wiki/File_Allocation_Table
https://en.wikipedia.org/wiki/Atari_ST

0000
0010
0020
0030
0040
0050
0060
0070
0080
0090
0020
00BO
ooco
00D0
00EO
00F0
0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
01Aa0
01BO
01co
01D0
01E0
01F0

01FEh (510)

(4660) .$1234 g5y OF uzey G .16 £ samell (3345 ol (30 83szeone £ 38YI a3 & 5,,5Y1 Col 2 < gomed] 355

68, g5l ozl IS 13] s 512 £ 38Y) glB § 0ds ol 2 JaiSy peS-gond AalS 256 Lol g saml 385 duajylst 68000 3 ool 6,00 Slaz &
(U 85 ¢ sazedl 3L Bl3lone Uzl (1o lyadsiial (Say 04 ¢ sazd] 335 Ao g YEW M ¢ Uail] I imews BIOS pllas .$1234 (5 o]
B, 5ol,3Y1 Uasdly L5 Y PC Liiets Lalail sy O Loag iy o samnhl 386 & gladl] &y (el o Y s 512 ya 5ST alaikl gladl] o OIS 15)
Bdlsie zam9 (339 ol £I8] Leowe dBL5J5) OISLIin § 0X55 0XAA gdsill gos: praty s Ssz-se b 0x55 0XAA gl @55 oIS 15| FAT pllasy dsgl)

Y)) @itk ¥ 0x1234 ¢ samel] 336 O oo 9ST uakeusl] 68 1 5] Lolsd] GBI 5 £ Y8YI 8 10 At § doainiuns 8 ol 2 Jlosmiuly (IBM dolisi mo

(85)1 iy G TBM PC & (3l )1 § 635 I ikl fat code slhae 5l cale OIS 13]

oAl e 0l 61 8 0555 Y 0x1234 63,01 dosB s 5 o] 63 ) dad Caly BI3lonkl Ay Jadios Atari g 35] Slellad g gamkl (3805 dlsso

3895 Oluo wis 5lasVl diadll i 35T s 0~ 558 piseiad )01 83821 § dodsiiull 680X0 Yo, 5ige Oilarllo ax86 i3] Gilandlay &)lio

2016 B8] U3 Sl gls3l s o x86 8321 e Ui () g sazll 3845 domo g 3ol Bydd ol (o g donis g okl
ais AAh 5 1FEh wis 55h 055w 1FEh dodl sis gdsl] § @MY Olelhd § o ot pusiass IBM dobas] o di8152ll 5342 OV .

1S s iy 6,5 Y1 Olodlabl el § 55AAR LSS Loty « x86 gllskl sl 3 AASSh Ca-16 delS gl 3Sass 1FFh

Cu-16 51 cab 2 @i 4aISUI = Word g stub / dummy routine = a3 339 .

el (03 WT donsomall 3 ,5001 5l (o oty gllmo o Y 8,48 (adits udts Cile : FAT Binary /FAT Code 43Ut 8,441 5

CHS 0-0-1 (0 alail) ¢ Uadll)

00 01 02 03 04 05 06 07 08 09

60738 4C 6F 61 64 65 72 00 00
02 10700 24 03 02 00

48 E7 CO 00 3F 3C 00 25 4E 4E
20 7C FF FF 82 40 30 81 04 41
20 7C FF FF 82 40 70 OF 42 58
FF AE 00 00 04 82 3F 39 00 00
4E 4D 58 4F 4A 80 67 00 00 F6
4A 90 66 06 20 B9 00 00 04 32
DO 80 38 40 D9 FA FF 84 30 3A
FF 72 38 3A FF 70 26 7A FF 6E
00 OA 38 2D 00 08 D8 6D 00 06
00 BO 66 00 00 AA 20 4C 30 2D
41 FO 00 00 43 FA FF 48 90 FC
00 8E 70 OA 12 30 00 00 B2 31
FF F4 7E 00 1E 28 00 1B El 4F
FF 1A 26 7A FF 12 42 84 0C 47
55 43 C6 ED 00 02 D6 6D 00 OC
4A 44 67 OE B6 45 67 10 61 46
D7 C4 3C 03 3A 03 42 84 D8 6D
34 07 E2 4A D4 47 12 36 20 01
08 07 00 00 67 02 E8 49 02 41
4R 44 67 04 61 OA 66 06 2F 3A
3F 39 00 00 04 46 3F 06 3F 04
00 04 4E 4D DE FC 00 OE 4A 40
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 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 01 02 03 04 05 06 07 08 09

O0A OB 0C 0D OE OF

00 00

70 07
54 8F

02

32
4

01 00

0123456789ABCDEF

[ 8Loader........
00080@o000000000

[00SH IMG.p.2<.w
[HgA.?<.%NNT.LR..
[ \YY,@O..A.:QE
[ 1§V, @p.BXOEyU3U
[§®...,29...F?<..
[NMXOJ€g. .0*@AUYe
[J.£. '...20-..4H
[PEBEUY,0:yvg.<:
[Yr8:ypazyn .. <-
[..8-..0m..&z¢"a.
[.°f..% LO-..aH&H
[AG..COYH.&. +Im.
[.Zp..0..21..f&QR
[0 40.(..,z
[y.52§.B,.G.61R6.
[UCEi..Om...D.@L.
[JDg.9Eg.aFfBaCaAE
[xA<.:.B,om..0n..
[4.870G.6 .4T.6 .
[....g.8T.A.§>."

[JDg.a.£f./:p-Nu'p
[29...F?.2./.Bg?<
[..NMPii..J@Nu....

[
[
[
[
[

$1234 g gzl 3356 Ll pusiians Root Sector yizdl gllad ey 6551 § MBR (gus ) ¢ 3891 Uz .

(O 0253 g38] glB) (3 ol (6,67 g 8] g a8 &ty

B

(e Culs 38h 1) $3A wodl wis £MBY) 8,45 J] 5485 (Coby 2) 85441 daddss

"Loader’ 8 )lock) dlucku £ (Zaly 6) 3 ol @OBT 8] domo (ot A 323501 Dlerg e oY dia) \

Oon

(o 3) g0l el 3,1

BPB OMaolss dahis
(C0b 2) FAT d5s IS § Olelhaa)l sus (C0b2) glhad JS @ Olub sue
(Cob 2) Slus JSU Olsladll sus (Cob 1) ssiie JS § Olelha)l sus
(S 2) Ll e sl s0s (e 2) Bsmnd] Cloladl sus
(€ 2) dasdl Sleladll sue (Coly 1) GUALLI pliss 3 FAT g s

(GaS-83835 sero-Gses dhlizw) dols 3] glad Oy
Sslaze

(Cab 2) Hisdl OYsue sus

O EERER

(Cob 1) Bjsmone (€9l 2) gl e Oleladll sus
(b 1) hwsll Caoly

(Uail) JolS =L gl wis (50 00 gl Bstime) £38] 8,08 [

EE B BEm

£ LB il iy £ $1234 g yomad) (3,1 ¢ sambl BED ey i s 2 038 Gluo 0 (Sl 2) g0kl 335 [

e IS Layys £YBYI (3 e pusiins OEM Olul &, ol 391 s didel) Olelhdll sas Loyl dales pladl e . o)l choly Col pasiiny Y TOS alls causiins Ol dolail jasy O o5
i S OlsloYl pasy Jus 13] g0, 88 yme TOS mbatan (S W58 055 Of s dgdl o) G S a8 1. Y1 L5 Y Il 5ol 3Y1 s puasiis Y Losas S (6,51 OIS 2l ool 31
oo 3550 O g samll (5541 o LUl Dokl dad) dgioms b 591 Culs 2 5 'Loader' JSall OEM 3555 Of Gaz clabl o Jalel

) b (o

S S5835 io-gsw halisa o (£38Y) Jaona) dolidl gY8YI g5 dihais by Jsho

- (xS g5 Cob-2 w8 ) _emdload e gl pladl yute J] & suikl (Word) Cob 2 dagd (il e

020 wodl wis . (uS G945 b 2 i y3) Load mode Juoodd] Jasd

AOULLI s plusiialy dowl 32, o8 FNAME (ale duossis o8 Caondly dosel) 5005 0 500 dagdll .

(UL s J) 8,L5Y) 095 SSECT (s &by SCETCNT § lelladl] o Al soonty ookl 5l 15,51 o

heaoill Jass § 0 dacl] 0555 Y Lowis Jadd pusiiaey (s $o8) rks glad Usl
dserll Jans § 0 dogill 555 Y Lo Jad putbetuy (S §583) Ty / dasrior 3 Slolal] sus

Sleladl) of Al oo ipe Sz 8,511 Olgie (5 $585 Sl 2) dwosetl Glsis

bkl Olsisl] LT lzits $00000000 dacdl o] Jdully FAT Gl Jusos o ol 8,510 Olsie U] s (S (6585 ol 4) - FAT lsie

53 57 4F 4F 53 48 20 20 49 4D 47

'SWOOSH IMG'

M“\@@OMIQ,SELA»&LE@M .al.x:.al@ 3+ G)lxe 8 oo (V090 8.3 Ml)olmlsdulwl

£36] 8,45

o= 'image file Cale Jiood 48y ST g M| Juowe .l 512 glhd = dlsue 16 * ol 32 dlsue S (o goad b 2) Hiadl JJWI § OMsab) due


https://en.wikipedia.org/wiki/Atari_ST
https://en.wikipedia.org/wiki/Serial_number
https://en.wikipedia.org/wiki/Motorola_68000
https://en.wikipedia.org/wiki/Intel_x86
https://en.wikipedia.org/wiki/Magic_number_(programming)
https://en.wiktionary.org/wiki/alignment
https://en.wikipedia.org/wiki/Fat_binary
https://en.wiktionary.org/wiki/overlay
https://en.wiktionary.org/wiki/zero-filled
https://en.wikipedia.org/wiki/Magic_number_(programming)
https://en.wikipedia.org/wiki/Magic_number_(programming)
https://en.wikipedia.org/wiki/Big-endian
https://en.wikipedia.org/wiki/Modular_sum

MSX Q..Si Qvi (si O gwl>

(SONY MSX MSX-DOS/MSX BASIC)

U ASCIL (Sl 85 5 § pably 0L Cdsws,Sola ok 3L @5 Kazuhiko Nishi say OIS MSX g5 e 8 Jguck! 1983 ple Ol y5o/5:352 16 & Cdowg Sols ais Culel J5bl Ggulodl 1in
.(Microsoft Basic el Cdgus,Sale (po Batakl dore ! d)) ¢ BASIC ehous &) Coldl gualingl &35 65Ul 00 .5, Salo o (9l jlg2d] Canoo

Bas § HLes) Bl dileuls Badsn g (ildsudl 2lo3Ylg (ha3ldls caws¥l Gl 39 LI plime § Bgyme OIS 4iSU Basil] OLYSH G 1550 OIS MSX Slaz o1 Y] g o ikl § Cdgug Sule & )lie o)
Bazg Osale pust a8 QLI G o) MSX e sl Uso Al 8332 Y1 dus pas Csall o 6,5 dupysl Uso

Ayl SN G A SYI OIS Sakhr MSX AX170 1l b 2o (e Slislail] § OIS 8342 Y1 0 duy yll dieact]

O cam) Sladl daolge
MSX/MSX2/MSX2+/MSX turboR :5 349l
Zilog 780 :25-8 5,5ee glse
alslS 5128 et RAM ilsiie Jsos 8,518

CalisLS 32/48/64/96 Csslite e : ROM ks 36l 6,515

Ogall doy 59 .CaliskS /16/128/192 Gslite ez :VRAM 530,40 8513
(JsY 31501 clitul) dog 3.5 Oy (0,3

Cgu5,Sole & 5 (o LeglSs MSX BASIC des ) &) Cile J] MSX-DOS e pllss

MSX lgz 5T sliall rian b sulehl we g dslnaS Cgug Sole dies 33 g 9 ikl of Layl b MicroSoft eXtended"” Buiabl (fhuws) Cdguws Solo oz i «Jldll § MSX 8 paziell (3,51

Philips uulé 3 Daewooe sls « Panasonic élsguwll 5 Toshiba luies Sony (igw Jis due OIS & disan]

MSX-DOS g3 ST ol pf il pllss
20 1990 ple § 2.31 SIS &5 )luo] 5515 CP/M-80 2 plliig [8] MS-DOS 1.25 55 Cdgwg Sule ot gpe OS's MSX-DOS (w93 (ST (ol a1 sy OIS MSX 85421 § pusiianl] wumrsll o)) pllas
.MSX Turbo-R wguwl>
Suslud] S o Sl sz s (o8l e .MSXDOS2.SYS s COMMAND2.COM il pllas Oililoy (eleas d3 Sloluzel pamy ge) 8539 ROM 3,15 Cuindi [9] MSX-DOS 2 3lu0l
MSX-DOS 1.0x 3,l00] e ladss ST b ab 193 MSX-DOS 2 SU .Silgls¥l asss
sbie JSa § 6,51 ga3sall Olle Syl CBell me 68U 050 0o)8 duiesS pUAS” I dosmy OIS pUadl ¢ bl o 81 90 88U CLLYI G350l Slazd! § wum ol 5Ll OIS MSX-DOS el oo (05 &
iy Jha SOl oS B3z Yl 0da 8)0] & pusiel MSX-DOS pllss (3susib) slugll GBlay 3213 85821 & pas &9 IDE 5 SCSI Coltl o, GleSotie S ¢ Ol Ol &y §) S50 554l
:Jstadl
patches 28 Jla SIS oS bl 32 39l OF giSioy ¥ Gl (35l Buog e (30 domy 1o FATI2 Olals plls hadd eoyg «lu-16 oy gladll slusl go Jalsy MSX-DOS el .
(gobsdl 8,88 (o 52 J] dB3e dLo] o ds8))I). FATI6 Slals el e deaws) 58
Lyl 01 o, OleSoia sk 08 Cowlodl § dions (Juiedall pllss Bl Lol ROM 8,55 J515 (e (850801 g5l OlaSonio lis g ol (Il 8,2a01) il slisl Jieiio .
e Jas (52353 SlaSoxil) polsdl sl 1 3she s o ils  ROM 81531 8,515 & paass slis Jide guaditll A5 g0 dusw ) diyyb dzg3 Vs dzxeall 054 ool OIS yomes
.custom driver jaash! Jeid juead 85l 8,44 (reverse-engineer) duwSe
dl Jsosl of Slall JEL dase ks obisll Jiad APT Golaeatl) dovs s dpols lgd 55 31 lazdl Olisgg pusitasl) 4055 LS (0 31 B yloxa o &g 8 bl aolgl-aoly B8Ms dlin .
8302 plassal die oSI b ool 3Y) e ASie ISt ¥ N . B: (ol JI Sladl wie SBI 3lamdl s pleiag Lata £ 48 Slaz Jsl JL Sl Jadl (e (llay MSX-DOS plls A: 0,31
iy lazdl ] o ol Sl 8313] e (Ugane Linl 058 Jiill Hsha mio o Il diz )il Slgo¥ Bales) Usgunkl 9w i) pludl Bue 5] gud ellos ayiiss ST
Blsidl 8,48 o deuSs ooy Jos J] glizs o uad (CD-ROM danouth o) 391 o) non-block S elles ¥ Il 3421 8,15] Lol .


https://en.wikipedia.org/wiki/Reverse_engineering
https://en.wikipedia.org/wiki/Drive_letter_assignment
https://en.wikipedia.org/wiki/Reverse_engineering
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/Patch_(computing)
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/FAT12
https://en.wikipedia.org/wiki/MSX-DOS
http://www.faq.msxnet.org/dos2.html
https://en.wikipedia.org/wiki/Read_only_memory
http://www.faq.msxnet.org/dos2.html
https://en.wikipedia.org/wiki/MSX_turbo_R
https://en.wikipedia.org/wiki/CP/M-80
https://en.wikipedia.org/wiki/CP/M-80
https://en.wikipedia.org/wiki/MS-DOS_1.25
https://en.wikipedia.org/wiki/MSX-DOS
https://en.wikipedia.org/wiki/MSX
https://en.wikipedia.org/wiki/MSX_BASIC
https://en.wikipedia.org/wiki/MSX-DOS
https://en.wikipedia.org/wiki/Video_RAM
https://en.wikipedia.org/wiki/Video_RAM
https://en.wikipedia.org/wiki/Video_RAM
https://en.wikipedia.org/wiki/Video_RAM
https://en.wikipedia.org/wiki/MSX_BASIC
https://en.wikipedia.org/wiki/Zilog_Z80
https://en.wikipedia.org/wiki/MSX_turbo_R
https://en.wikipedia.org/wiki/MSX_turbo_R
https://en.wikipedia.org/wiki/MSX2+
https://en.wikipedia.org/wiki/MSX2
https://en.wikipedia.org/wiki/Sakhr_Computers
https://en.wikipedia.org/wiki/MBASIC
https://en.wikipedia.org/wiki/BASIC_programming_language
https://en.wikipedia.org/wiki/ASCII_Corporation
https://en.wikipedia.org/wiki/Microsoft_Japan
https://en.wikipedia.org/wiki/Kazuhiko_Nishi
https://en.wikipedia.org/wiki/MSX
https://en.wikipedia.org/wiki/Microsoft
https://en.wikipedia.org/wiki/Home_computer

MSX-DOS ¢35

sl e FATID dyso dasd sl MS-DOS 125 o i) @381 & 0 bl (o 81 o £38Y1 B puiitiey oJs ¢ 38YI dlos § BDOS ROM Gliidis s paiitl MSX-DOS plis MS-DOS 2.x uSs

£V g3 3 BPB dlsS J] 855=)l (o Yoy FATI2 Uil pllss Jalee sLasY FAT d5ud G b

&y 3525 Ll 1) o2l diia e ST § FDC O30 003 (4irsh5) &gl ra 5iST 0525 20 &30 0ol 31 OIS yore sy £ BY) bty platl] U 100,41 (0,21 £3BW &y )b J85s o) &l 0239

(EW LB 10,8 g Losao plusul L30Se]s 3 % Cilz U] 3 % 0,4 uo Al

835 )l oo ud Ciloslabl ol i) (g35Y) glsd) (o Bl  dime Bolio 3 &35kl Oloslabl pistus Y MSX-DOS 1 3 Y] MSX-DOS 2 5 MSX-DOS 1 § deasitackl yo,all &ty dyjlima o5

“ dysall elles 1 ol 3Y1 (1) MSX-DOS 2 § daall (o1 3Y) 2o Jad Jasy Bsaw UNDEL ,aYl Ll .01 3V 032 za MSX-DOS 2 plasezal wis JSlive § wasass 0 329 MSX-DOS 1 31 s

5,51 dal¥) § dzall ool 3Y1 5T MSX-DOS 1 ol 31 g Jasy s (£38Y) g8 § “volume id

Ladls 055w £ 35Y1 g a3 . 3blio 36 § Ol dodlms Sloglroy LI diis & Uz po,8l ] S5 Ll SLALI Sy (Jsazd) asl) (o,dll e 3blie dmf e dejse lelhll MSX-DOS &

we,all

DPB Jsu> J] 8092)) g 1ig) g sl i35 diline 35S (ULl dilaies JJalls FAT) 5,591 Wil Olelad)] S0 0 gladll §

Sy
w02 A1 Olaglnas MSX-DOS s ey guali o

w08l e ULl dolid] 430 5l ¢Sol Slasglae
oAl e SlAlL] & oSod] Oleslas

el Slalll bl

<= 0#gladl
Boot sector &MYl glas

< srglha
FAT Skl m)s3 Jsas

<--

s R

Directory JJ T glodl

<-- R
Data area bl dihaie t# glatl
............................. <= e Vlglaa)

&3yl

‘ DPB (s lpls Jgasd! Sy 0o

gladg DPB o0, Odoleo dLS Jguar

Oy bSlugll o BNV OV (ol B OIS yome g 53 elame o bl diSiay MSX-DOS 0,8l Glaslss zeud Cuer chato 0,8 JSI 8,511 § Josll diliia § DPB apass o MSX-DOS &

0ol BY1 LS glloe Basb e diloles

SMlole § 54855 LS DPB Jsdzrs 361 gllad Slosiona (s B3I Laod MSX-DOS i ey e 1,5 (0% glladll) o5l e £36Y1 g3 e oYl 3 o s DPB Usiz & 55kl Sloslall

dacls =
+1 Media ID
+2+3
+4 Directory mask
+5 Directory shift
+6 Cluster mask
+7 Cluster shift
+8 +9
+10
+11
+12 +13
+14 +15
+16
+17 +18

+19 +20

w63,

(&52) bl Caoly

gladll oo

JJul gld

(o) ol d15)

szl gl

(o) osisll &3]

FAT Olalll @555 Jgazd) eVl gladll
FAT Tl D

Wl OV ue dus

Sl bl eVl g Uadll

1+ Wbl S

FAT 5w Jol 0 dyslabl Oolelbadl] sas
ol dabail eI g Uadl

8,514l § FAT {lsie

Glelks 8 /2DD

OFBH

2

80

8

512

112

DPB Jsazs £ 351 glbd § Calzsea JSi 4550 955w Sl . JWI Jsazdls BPB 3.0

Glels 8 /1DD

OFAH

1

80

8

512

112

Olelad 9 /2DD Glelks 9 /1IDD
0F9H 0F8H

2 1

80 80

9 9

512 512

2 2

3 2

2 2

112 112

MSX-DOS § pss bl bwsll

sl g5
Cilgadl das

ol JS O ylis Sus
Slues JS Slob sus
glad JS Olul sus
(glbal) sitall o
(glball) FAT gz
FAT gud dae

duzewld Al Glalkl sus

£MBYI s e LS (0,8 USJ 5,51 Slaglmas 8,511 3 DPB Olsisy 3sm cladd) (40,8 Slaghna Juass) DPB J] 3lisl) 1IBH aUsdl el [25] dados pietud

Asylally dslidly geslal] dog) plasul eedys (B3 O,k 0ol 3Y1 Uil 1) Sao,3 B lxs B30 ellays szl uol B & ome pllas & .ol B 8 i 50y MSX-DOS

pasitus LogadSy .2DD s 51 1DD asly dog do 95541 dBLSUI Cild ALkl &,4) ol 31 e Oleg plasul (Say aSlug dus eeag oAl A3L5all Lol e ety ¥ 00 Olale pae elley pliad]

s Sale § Ly ym odel Jgazdl Jailugll e glsil dsl plaseial dlSa] sy N Olelad-8 1 slulbl 4y


http://www.techhelpmanual.com/350-dpb__drive_parameter_block.html
https://en.wikipedia.org/wiki/BIOS_interrupt_call
https://en.wikipedia.org/wiki/System_call
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/Computer_memory
http://www.techhelpmanual.com/350-dpb__drive_parameter_block.html
https://en.wikipedia.org/wiki/MSX-DOS
https://en.wikipedia.org/wiki/Disk_formatting
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/FAT_BPB
https://en.wikipedia.org/wiki/FAT12
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/File_Allocation_Table
https://en.wikipedia.org/wiki/FAT_ID
https://en.wikipedia.org/wiki/MS-DOS_1.25
https://en.wikipedia.org/wiki/Floppy_disk
https://en.wikipedia.org/wiki/BDOS_(CP/M)
https://en.wikipedia.org/wiki/BDOS_(CP/M)
https://en.wikipedia.org/wiki/MSX-DOS
https://en.wikipedia.org/wiki/MS-DOS_2.0
https://en.wikipedia.org/wiki/MS-DOS_2.0

byl £ 9 Wdod 59y
Bagtucl o8l oo (1 glaall 0 HLubl) 36V a3 1,81 1
(8086 dolil § IMP 8343l doyglss & 03s) OEBh 51 0E9h 9o Js¥l Coldl 0 13| L uSE 2
OFFh 5 0F8h (o a1 uSTy Juatbl 0500 FAT & (3o Sl Jsl pasiiul i) ¢ MS-DOS 2.0 U3 0,811 85lao] Ol el (2) 8shsdl culzd 3] 3
oAl 13 Bel 3 Sy Y 03] (3) bshsdl Culid 13] s CiolsS i pascul ((3) bshsdl Camzs 15 1
MS-DOS §35] glad (o dils Jguadl Sy MSX-DOS pllazs (o)l DPB .33 Log 2.0 85la0¥l MS-DOS pllazy (olsdl DPB lis # 1D ] # 0B (e Ol 1,31(2) 8shsdl oz 13 4
S RY e dyzeles¥ ARG (o)l JIWI g2y GIST Oleslel (MSX-DOS (w3 02558 Slisrg & g8V gl : JW Jsazdl g2l)

(093 £MB] plads lue des Jagass elles FATI2 Slaks plan digll MSX-DOS 565 Olusg

a) eSS sl Cab/dsh g
0x000 EB FE 90 3 (0xEB 0xFE 0x90 (Jlis) MSX-DOS / Dummy jump deeog 3348 desdss
0x003 SANYO02.0 8 (0X20 ol £ ety giome (3550 0l 3Sio2) OEM debeo¥l gl (milio gl

(DOS 2.0 BPB &Msls Joi3) DOS 3.0 BPB disS
d=l3) <ol Sgie

DOS 2.0 BPB &lza

LSB [24] 0B Col 512 degdll §6S3 Bale «yudl dusl 353 (g il paxo) bl pladll § Olub sus
00Bh (11) 2 . )
MSB [24] 0C

00Dh (13) 1 128 64 32 16 8 4 2 1 1o lgy Brinkl el (dsiisl] poe) dshis IS § didbill Olelladl) sus

LSB 03 & FAT Jsi U3 (MSX-DOS U3 (s dessiians yidl Gloladll sus) .85 smoxd) duibil) Ololhill sus
00Eh (14) 2

MSB OF (FAT32 Jo e 32 83le) .gladll ia Jol oo JBYI (e 1§55 . Olall pllss 850
010h (16) 1 2 Lodlo Loy (ahibl go )l (e &350 FATS g sue

LSB 11 & oSJ FAT16 o] FAT12 § (lgilis] oSkl Olalkl sus &) . pdedl LIl & Jlaa¥l S¥sull sas
011h (17) 2 ) ) ) o

MSB 12 0 HgSiw FAT32

0x00B 19 o13h (19) , LSB 13 (0258 IS Cleladll sus) 33smenk] Ololadl] JLoi3s . ahikl po,all s Jler¥) Oleladl] sas

MSB 14 0x020 weodl sie Cob 4 dosd pusiind ho SIS 13)
015h (21) 1 (FATIDEA[)J@) ol Caoly

LSB 16 0 J] (3 FAT32 & oSJ FATI2/FATI6 Jz| e (FAT gone) FAT S § dihaill Olelhadll sas
016h (22) 2

MSB 17 S (pge 0x024 wuodl die Co-32 dod pusiudy

DOS 3.0 BPB cMalsze

LSB 18 15 Yo .INT 13h CHS Gluld pusias (31 ool 30 PST slus JS & &3b5edll Olelall sus
018h (24) 2 ) )

MSB 19 adsitus ud 5 B39z Aokl O U] e O Akl .Cobliw 1.20 O,b) (0,50

LSB 1A Yo INT 13h CHS Gluld pusias (31 ool 3 (dausad] Colszdl 3s) Jagwsll e ps3,)1 sae
01Ah (26) 2 "

MSB 1B st e 5SI 83970 Asabl OF U] e 0 Asabl .Guazs 95 Okl g0 il 2

LSB 1c e 0 Alsabl OIS 13) yeusiul iz ¥ .00 FAT (350 8usg eus U1 duasekl Ooleladll sas
01Ch (28) 2 h

MSB 1D il 58 sl e 0 0555 Of gy DOS 3.31 BPB § 0x01C ga (331535 Y 0das .0x13

£ gllad J] (Sotl 503 aie MSX-DOS 1 83421 3355 Cor @3shl Ko MSX £33] 3,48 Js1s Z80 Oilodlma Sl o MSX-DOS 1 6,44 dlue
0x01E @) ©slite | o Lo MSX 3lgz il U] (63509 IBM PC g &815zk] ¢ YY) lellad § X86 s didlsabl gM8Y g3 6, 51 DOS 3.2 e BPB duty o Uity pusl gdsll o

-(0x18 OXFE for JR 0x01E sl & ,48) tight loop [4] didil> 8,500 § U pllebl (85 JiaS dols 458y Olslyo] 355

0x020 VOL_ID 6 MSX-DOS 2 (12355 84> § "VOL_ID" =353
Lo iy olsll i 0x020 g ladll de dis 35290 "VOL_ID" gdsll OIS 13],0x00 :&pslize Yl dayll) MSX-DOS 2 § lydde 63 Ul Glalll gl sl ole undelete flag
ooz * ' () 35 ko § 0X0C duomld ,J231) Ll Sy B85ome Oldlay a3 s 05 13]
3501 L 350 MSX-DOS 2 pllss 0x020 gl s e 35258 "VOL_ID" gl o 3] (0x00000000 :dsolze ¥l doall) MSX-DOS 2 & o il (Juulutll 63 1

0x027 56 23 36 CO 4
(0253 sl a5 5 CaSU 2550 8105l ks
0x02B 00 00 00 00 00 8 8)gmoxe
Bobl oda Y8V B ] Sl 503 die MSX-DOS 2 83421 35 Ca sl lin MSX 38 8,45 Jsls 280 Glalme Jol (o MSX-DOS 2 8,44 il
0x030 (2) slize 365 o Lo MSX Slaz 5bgil ] @55aws IBM PC zo didlsthl g38Y) Glellad 3 X86 zo d2dl5ak 361 ¢ 115 3,45 5 DOS 4.0/ OS/2 1.2 e EBPB ga sy

(0x18 OXEE for JR 0x030 Juisit) 8 ,45) tight loop &l 8,5t & U gllebl Ciby JieS dols 458 Olel,2]

Ox1FE 2 =355


https://en.wikipedia.org/wiki/opstring
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#BSMSX_OFS_020h
https://en.wikipedia.org/wiki/disk_serial_number
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#DIR_OFS_0Ch
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#BSMSX_OFS_020h
https://en.wikipedia.org/wiki/opstring
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#BPB20_OFS_08h
https://en.wikipedia.org/wiki/INT_13h
https://en.wikipedia.org/wiki/INT_13h
https://en.wikipedia.org/wiki/Physical_sectors_per_track
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#BPB30
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#EBPB32_OFS_19h
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#FATID
https://en.wikipedia.org/wiki/Media_descriptor
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#BPB331_OFS_15h
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#RSVD_SECTORS
https://en.wikipedia.org/wiki/Design_of_the_FAT_file_system#BPB20
https://en.wikipedia.org/wiki/DOS
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/FAT12
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/Disk_formatting
https://en.wikipedia.org/wiki/MSX-DOS
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/MSX-DOS
https://en.wikipedia.org/wiki/MS-DOS
http://www.techhelpmanual.com/350-dpb__drive_parameter_block.html
https://en.wikipedia.org/wiki/File_Allocation_Table
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/Intel_8086
https://en.wikipedia.org/wiki/JMP_(x86_instruction)

0000
0010
0020
0030
0040
0050
0060
0070
0080
0090
00a0
00b0
00c0
*

01f0

0000
0010
0020
0030
0040
0050
0060
0070
0080
0090
00a0
00b0
00c0
*

01£0

00 01 02 03 04 05
53 41 4E

02

co
7D
cD
c2
0E
F3
02
6F
4F
00

do
11
cd
27
02
cd
0a
6f
af
00

01

OF
21
F3
co
CD
13
72
20
20
00

00

02

33
c0
£3
7d
00
£3
72
20
20
00

DO
CD

01
c3

03

02

7D
00
00
DO
F3
F2
73
65
EE
00

00

04

F3
22
01
co
18
42
73
74
59
00

00

05

59 44 2d

do

02

c0
0f
01
€3
22
b8
73
65
53
00

32
cd
00
00
40
42
73
74
59
00

00

06

59
02
36
3C
B9
58
A7
B4
6F
20
72
53
00

00

06

36
02

72
7d
22
01
11
6f
20
72
53
00

00

07

4F
00
56
CA
co
co
CA
1A
6F

79
00
00

00

07
34

39
c0
£3
b9
69
85
6f

79
00
00

08 09
32 2E

23 36
63 CO
21 00
CD 00
22 40
B7 C8
74 20
6E 79

00 00
00 00

00 00

08 09
30 20

o900
7d 03
36 67
3c 28
c0 21
c0 cd
c0 Oe
74 20
6e 79
0d 0a
00 00
00 00

00 00

0A 0B
30 00

po1~0q
co 31

11 00
3F 11
00 79
11 85
D5 5F
65 72
20 6B
00 00
00 00
00 00

00 00

01
DO
11

O0E
FE

OF 0123456789ABCDEF
...SANY02.0

66 |.Press any key f|
44 |or retry....MSXD|
00 |0S SYs..

OF 0123456789ABCDEF
.YD-640

|

|

I 9}.c

|..53.2r.69#6.1..
1a |....o ) <(6ennns

I

I

I

I.

R TR &
}...Boot error.
66 |.Press any key £l
44 |or retry..$.MSXD|
00 |0S SYS sooll

(@3aleY) deacl) gue N 00,80 30 55T Jlin

MSX-DOS 2.2 (MSX2 / 1988 / Ascii) MDOS22DE.ROM

(Cal 1) bwgll ol

(ol 2) FAT &5 IS § Olelladl sus
(9l 2) sleon US) slysedll el sus
(24 2) Bwsll s a3yl sae

(€l 2) Lasl) Slelhaall sas

(ol 4 pzxe) MSX-DOS 2 (353 2,8l ksl 3,1
(2ol 5) B35mome

(2 &slize) MSX-DOS 2 (wss 8,44

(Sl 11) plad)l Slals elawl

EEE | B

oom

MSX-DOS ¢8| gla3 duis (30 ¢ 32 Julos

£38Y1 5,25 ] 355 (Caly 3) 5580 darlss

(ol 8) 32l Busg gl dipal

DOS 3.0 BPB &Mlze dihio

(Cab2) glhad JS § Olub sue

(Cobi 1) ssize JS @ Sleladl sue
(Cob 2) 339mmdl dushail] Olelhdll sus
(Sl 1) Slalll s § PAT g sas
(€l 2) Ldzdl ddull SYe dus
(S 2) Jawsll e Jlaz ¥ Slslhdll sue
8, aid) dahie

(2 &slize) MSX-DOS 1 ¢38] 6,48
(€l 6 pz) MSX-DOS 2 gés3
(Sl 1) Bgionk] Gl Bolstal ple

plad) ciliks slowlg slas Yl S5l

(b 37) slasY) Sl

(el 2) 235

Bl Cnh

N B

H RO



(New Technology File System s.uusd) daddl Slake (allaj) NTES Ol eLE.‘»

& HPES ellsis FAT Olalll g)s5 Jsaz allss e Gsany oul B 3 0] pllss 3.1 (3 0l Soaing is o3 O 3oang Leliil ABle (pad Loy pusiin el gug Sobs 3o NTES (ol 8] 3 0] lae pllss

ACL Sty oSoxall da3B plasiialy Gl gal guuss 3] BLEYL (2350 40,3 o1oTs dd sl BalaSUl ymnmnt) donize Olo ey plaseiuls (dikosll SULI) Blokius o3 Jie Bzl Okl g ayasdl
JES &olser agds 59341 Olall) ellaiy
85580 0ol BY1 e (Dlall) pllss Bolsral Jie dauizhl Olebesd] i by Al Ssl ) o gl Sy Dyl ¥l Slbosd 510y hais gaay o) pladl 13
AL (S153) &l § doluckl o S Hlade paseiug Y Coblis 400 e lyiolus 2353 Y (I LVl 2o dolaseial Gausiun Y Ol doliil ga g sl i oS
_8lisll phusaly psdy LS gl ol sludll g lamlosd MFT (o dogbls doryodl o323 grus 8as Jadon psi NTFS Glall) pllss . MET (gud )l L Jouzr 52 NTFS Gl plat) qolol 635,40 521
O S ol 5 51 Culiligs 500 £ daze IS Lo gl o 50,80l e ia diSiay Cals 512 500 gy 35is O Cumr ] 51 0,81 g e LBgny Y L 35isl] g (Ol GULy 02555 &
«alll 3 ] Usosll § sl Caag 8yslzia 5t a8l Sus e bl 85525 O ¢ AL 85505 dilas o My L Leily ol (0,811 o 8)9ugbl doluckl (o a8 iy Y u8lisl) o oz Jlosiol
358U 5ol 3Y) o sz 1] lasy NTES pllass
el § pasiiad ¥ Caz (deMsy) W jee 39 Buwldl] Olelhill LA WT mibaiays ¢ Hot fixing «Uas3 558l peulaill gsay NTES Glalll pliss
: I Slaally o303 WSy FAT plladly &lke Jlasiwd) JuadY) 9o NTES el of 65 4,8 o Lans

FAT Mgzl lie 3,510 J&T Mgzl 1

s ISU Slalel) de s ST oolall duygd 2

S IS 0L 868 e sy Gl Slaglell wids 3

AW AL Wilugll J] Jsosll d5Ka] Gk o8 po,ill dolud lnewss By sy wmdl cpssadl 4

el § Ao o B § Jid Sgao wis ds puy Sloglell boleiul § Juslug sWls NTES Caypsill OULJ ool Juzad 5

4y @ Soxlly 31,308 umasiall U3 g deassal] o, all dolus Jlade d31L lpalasiul oSay 15 (0,8l dewd] ppandl 6

FAT o Gasy LS o1 jadss J] s @353 Y g8l g 8503 wisy FAT 5 &)lis 085 STNTES (0,8 g (508U asdl 0] 6,081 (o) 3 bVl gzl 7

olusdl g g5 e il pasy Olalll B Jso gl 3o o) ouedsiull 48538 FAT § Ll 183 5um0 Gasdirtud) Ollus o35 Olulxbly Glalll 4] Jsogll ¢Sl 8

FAT32 Olale pllss eld § 4y 03 8,080 ool 3Y1 mo Judl JSCiy Jasy NTES .9

OBl GBS i uSll @89 13] Lol NTES J| FAT (e Jasoedll d5Sa] .10
Slalzdly GLLI B G Oleoglre i 5,51 Gliles (us ) alll Jgaz) SMET $Bitmap SLogFile Jio (Blokie) plas Oilals bus ¢eld (o gty B NTES Olils pllasy (s ioall buog d2g8 wis
Lol Slaglell Chay b 1ie g3 16 J] dlsb Jay 0l oSazs 0 gl wis Tay gl ($Boot Blobie Cale) gl £ 35) £ad (55w (350l Busg e Slosleb) Jsl NTES ppisall sumg e
SMET (g5 1 Blobige Calo @Bgag o355 us)

gl aso NTFS (035001 8ug Jadass

g I Olalll Jgaz deus pladl olake Lo e I Olalll Jgae £308] glad

(£M8Y1 8,88 Olelad + ¢ 38YI ¢lad) NTFS ¢8| Joxw

Dliol Sl hais ads) 8,6l 6Vl dsletl] Oleladl] (o] £38] Uow U (oo 835200 glad 16 Jlia OF o5 (£ Y8Y1 6,88) Glelhbd 6 lyie) Slellad 7 Jshy g8V Jonw NTES (35l Slazg &
[26] ! pull § 53V glaill § (2550 Buzg g M) Uz (pa dubrluio] A Ll 3555 XP/2000 55uiss delsil
el § £MBYI 6,38 alasa US55 I 6,5 Y dradl Ololhdll 993 G (2 (ST 39aing Jio pllss £MB] mhiien Y glhdll o @Bls)l § oS il plhd &l WL hogy NTES Cdgug Sale 8] Joew

£Y8YI 8,48 5 8] plad JoT e ($Boot Cales (3 ,m5) g3 16 Jol paasy Juial] sl O Jos Cégws Solo 3365

[35] ssime ((Bb3s / hs) Olgie FAT32 &38Y) o
2393 @Y 8,44 BPB/EBPB OMoles dloV) ghill wilo diga 3481 CHS 0-1-1, LBA 63 1(0) Lkl g Uadll &8y g k3
CHS 0-1-2, LBA 64 2 (1) kil glad
CHS 0-1-3, LBA 65 3(2) kbl gladll
£ 8,45 =
CHS 0-1-4, LBA 66 4(3) Akl gladll o .
o saa 558 Y (5) 6 ] (2) 3 3o Olelaal] MY 8,48 Cilelad
N CHS 0-1-5, LBA 67 5 (4) ikl gladl
CHS 0-1-6, LBA 68 6 (5) Akl gladll
ool IS Sl 138 5 am 38Y) 8,45 § oYl gladll s CHS 0-1-7, LBA 69 7 (6) Akl g latl

dadbis o Olelas 8 cce-o- 16 - 8 (15-7) kil glail) (8397me) 8,8l Clolad


https://en.wikipedia.org/wiki/Cylinder-head-sector
https://en.wikipedia.org/wiki/Linear_addressing
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/Microsoft
https://en.wikipedia.org/wiki/Windows_XP
https://en.wikipedia.org/wiki/Partition_(computing)
https://en.wikipedia.org/wiki/Windows_XP
https://en.wikipedia.org/wiki/Windows_2000
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Boot_loader
https://en.wikipedia.org/wiki/Disk_sector
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Metadata
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/File_Allocation_Table
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/Disk_quota
https://en.wikipedia.org/wiki/Removable_media
https://en.wikipedia.org/wiki/Encrypting_File_System
https://en.wikipedia.org/wiki/Random_access_memory
https://en.wikipedia.org/wiki/File_Allocation_Table
https://en.wikipedia.org/wiki/Hotfix
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/File_fragmentation
https://en.wikipedia.org/wiki/Hard_disk
https://en.wikipedia.org/wiki/Data_cluster
http://msdn.microsoft.com/en-us/library/windows/desktop/aa365230(v=vs.85).aspx
http://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/Partition_(computing)
https://en.wikipedia.org/wiki/Journaling_file_system
https://en.wikipedia.org/wiki/Access_control_list
https://en.wikipedia.org/wiki/Data_structure
https://en.wikipedia.org/wiki/Metadata_(computing)
https://en.wikipedia.org/wiki/High_Performance_File_System
http://en.wikipedia.org/wiki/File_Allocation_Table
https://en.wikipedia.org/wiki/Windows_NT_3.1
https://en.wikipedia.org/wiki/Windows_NT
https://en.wikipedia.org/wiki/Microsoft
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/File_system
http://msdn.microsoft.com/en-us/library/cc230448.aspx

W polisd) ety W dadiituce Olelad 7 o glad sl

a3

000h (0)
003h (3)
00Bh (11)
024h (36)
054h (84)

1FEh (510)

o
3
8

25

48

426

2

Jio
83481 daudss

OEM ID 4oVl ghill =lo 4150
BPB dliS &Yalee

EBPB 3uzabl dSJl &Malse
Aol g38] 8,448

(o)l &lgs dadle) gladll 2853

NTES (355 8umg T e g 0555 0F sty Olelhill graz Jo¥l glhadll slimuly .o, o of gdsdl Gous ddlol g8 6,45 haad e &l (6 65,=90) 6,5Vl glhd 15

NTFS @ ”$Boot“ Silelad

ehims 3¢ 1 ositell 5 0 delisll ¢ 35l Basg e SV wdlindl iy alll 1k "$BoOt” guly (3,55 NTES gud § gld 16 01 1 .y 1)l g £ W8] o ] sy (Blokius) diduos GULy Cile lin
89Tk Callls SMFT (ale a8lie sass kel 03 s eoxodl Jio BPB SMolse & 03501 8oy oo Olaglme gaudis (ol 4096) ssdie JSI CobislS 4 ol sgi=ll Olelad 8 oSl Gl ENELY)

JNTLDR/BOOTMGR" 8,48 Jiw g8 6,84 euaty LS SMFTMirr

NTFS EBPB st dusd|

oo &y Al Jsiod) maz Cdie Cdguws Solo U dislad) LS & Aokl polisl] uits Jsiodl pamy (i il oy . JalSIL Basaz NTES EBPB suzabl AUl &ty NTES 350l Glasy &

NTES (il Slizg § MET g J) AlL) Jouor olow] ntldr £ 331 (oo guols s Jgi5 el ey o] Jsiodl o @il NTFS § dyslhaa (iled Coly) Jsbl Jsho il Cuadinials 28h s

13 b &f e olimb] @35kl § dwls gladl] (1S 15] wilSe (po MFT (il el o5 Sy Y casudl 1ig) [FAT32 5 FATL6 (35500l lams o Jlodl 5 oS diguns 5 yma glad § @iy Y MFT Calll o e

A 5% (93590) Baog O (o ks By Jobrs pliss il ods § MET il g 5 dydos Sy ¥ Buuls Sl oS


https://en.wikipedia.org/wiki/Disk_formatting
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Microsoft_Windows
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/Volume_(computing)
http://msdn.microsoft.com/en-us/library/windows/desktop/aa365230(v=vs.85).aspx
https://en.wikipedia.org/wiki/NTLDR
https://en.wikipedia.org/wiki/Microsoft
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/Windows_Vista_startup_process#Windows_Boot_Manager
https://en.wikipedia.org/wiki/Windows_Vista_startup_process#Windows_Boot_Manager
https://en.wikipedia.org/wiki/NTLDR
https://en.wikipedia.org/wiki/NTLDR
https://en.wikipedia.org/wiki/NTLDR
https://en.wikipedia.org/wiki/NTLDR
https://en.wikipedia.org/wiki/Boot_loader
https://en.wikipedia.org/wiki/Volume_serial_number
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Data_cluster
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Metadata
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/Volume_(computing)

(A swall Jsd 5 Wl (bt Cdgus ,Sole o Jouodl 13) NTFS ] 36 Uzew Jsb JSi5 Slollad 7y £38) £lad Il duty ooy JWI Jgazd]

3] ERES) b
000h (0) BS_jmpBoot 3 b b 5588
SHORT JMP G ol
NOP diles ¥ doddss
003h (3) BS_OEMName 8 NTES gal) sy lgaasiiag Y pllail] 6SI NTES 525 035530 Suo d2uad § putieint] plladl] J] yudo (OEM ID) duboll ghill =ilo &ga
NTES BPB LS &sdolse &l
BPB_BytsPerSec 2
BPB_SecPerClus 1
00Eh (14) BPB_RsvdSecCnt 2
0 U1 W3S ey (& ) 16 doghlly T Ty ) £38Y) Jomw Olollad Sus O35u5 7COB oy skl 8,511 Gy usy
(52335 8453 Jooy & NTFS Jidew 510 La3lo) 83920
010h (16) BPB_Reserved 1 .
‘ FAT12/16 (52355 839 § AT gras s ol (o0 pusiiey Jiod lin ‘
(2355 B9 Juo9 3 NTFS Jidew 510 Ladlo) 8392000
011h (17) BPB_Reserved 2 0000
‘ FATI2/16 (3355 835 & pdd] Il § alork] EM-so i ol o oty Jiodl 1 ‘
a5 I NTES (23500 Olisrg eedy Y NTES e dgws,Sale § (52355 8amg Jog § NTFS Jidew of .0 Leils) 835200
013k (19) R e ) 0000 hal) pd dad Jisd) 13 Gadly Guo 035l Slag Loy (ad s U U3 ol ¢lad 65535
‘ FAT12/16 (3355 49 § (C-16) Jlao¥) Ololadll sus Jol (oo pusiiuy Jiod lin ‘
BPB_Media 1
(52355 843 Juoy & NTFS Jidew 510 LaSlo) 839200
016h (22) BPB_Reserved 2
FAT12/16 (2355 8oy § FAT JS & (C0-16) Slelhd)l sue Jol o s Jisdl 1l
INTES 3 (e pamiy Y pusiiens 8" i) 1is O Jsi5 NTES Glals plisyy dolidl Cdsus Sols 3565 sl JSI Oilelhidl) sus
BPB_SecPerTrk 2
il o, e 63 9555 8ol 13h dxblall el pusiad Gl oo 8 Olulidy jlae JSI Slslhdll sas
PNTES 3 (e pamiy Y5 pusitns 56" Jisd] 1o O Jsi5 NTFS Glaks pliaty doldl Cé3ws Sals 3565 093, 34
BPB_NumHeads 2

Colth o8l e (FF) 255 3555 ol 13h deblabl elas pustas (3l (clsdl) goodll sas


https://en.wikipedia.org/wiki/BIOS_Parameter_Block#NTFS
https://technet.microsoft.com/en-us/library/bb457122.aspx
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Boot_sector

020h (32)

024h (36)

028h (40)

030h (48)

038h (56)

040h (64)

041h (65)

044h (68)

045h (69)

048h (72)

050h (80)

054h (84)

1FEh (510)

BPB_HiddSec

BPB_Reserved

Reserved

BPB_TotSec64

BPB_MftClus

BPB_MirClus

BPB_ClusPerMft

Reserved

BPB_ClusPerIndx

Reserved

BS_VolID

Reserved

BS_BootCode

BS_Signature

02555 8455 J5Y (3Fh) 63 (55 Bale 035 By Gty Gl ] Geas I k] Solelbad k] Sololal] sus

LT 95 Larwshl e 00552 0T s 13h dablab] § bl Buslly 1 lagyo Jiodl

18,5101 & g3BYI Clelld 8213 oLl puseies dagdll 0ds @920 58 Chgus Sule & Wilands gz O 085 .

02551 sl oYl gladll 3 A1 oo, e L35l Clelladll sus 955 O g b e dagdll i .
JSU 63 Ll 055y (63 gl ello3 0,80l pludl Jgier & JoYI a1 iy 1 50 ol 0 &lghul)
I3 NTFS § i &5liss dogdll ey ool dine £38] Uorw e 49 wiall el § ol 52555 8uss
sVl s @l I G 50 S5V gt

63 Jy (0x800) 2048 J| g5l g JsY 83szxll ol dudiel] Gleladll sus 7/l 59029 & .

(Sealisd (03 o o iall umg O J) 55 W Jaodl 1ia § (1D) 29 dosdll .

(02355 89 Juo & NTFS Jidew 510 Lailo) 839200
4 00000000
FAT32 (3558 Saog § Olelhill Jea Yl suslly FAT12/16 (2353 8u29 § YooYl o xS Olelad)] susl pusitu
NTES EBPB uzobl dSJ) Cdslss dyluss NTES BPB dliS Codalee dylg

NTES U3 o gy Vs pasiuns 5" Jisdl i ol Jsis NTES Glale pllaty dold] s Sole 565 . 83520m

4
AE 39 D7 00 00
00 00 00
8
8 8D EF 00 00 00
00 00 00
1
8Lk sus
(+/-)
3 000000 NTES § it V" Jiod! lin 31 Jo25 NTES Clile pliail) Cdgus Solo 3565 .0 (55 8ls 835200
1
3 000000 NTES § paditas ¥ Sl lias o J5s NTES Olale pllaiy dolsd] Cdsas Sole 363 .0 3553 Bale .83 s7me
e by 8 (e s 8,591 ol 4 45, CMD/DOS § DIR a3 lukuc] 631 5,6
N e
NTES U o piras " Jiodl lin OF U5 NTES Olile pllaty dolsdl Cdsas Sole 3365 ¢ gozehl 3:545 / 8)97x0
4
Checksum g gosebl (3305 Jio Jasdl 146 o izl 05U slial Coly Jadd gody o 1in
MY =335 ¢ Y8 5,48 &luyg NTES EBPB duzal] 4l Oilales dlgs
426 Oslie NTES & 6,ai] das" J] oGa] 51 . Y1 ol 9 6,0

L

ol Ugamdl & I sg0sll Ol 399

Jsdodl & s LsS Ly o A5 Ble (50 g all pamy § daline 0555 8 odn by [l NTES dabssl oo ogliss 0 Ly ¥ U st o Ly B T U sl oo Oslis 8 Jsandiodn ol [l

(oMo ;591 sgazll ,Jasl) FAT32 s FATI6 (3555 Slams § 85525kl il Jiles 0xOB, 0x0D, 0x15, 0x18, 0x1A, 0X1C 3g.l i s Ll Il [0


https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/Clusters_Per_File_Record_Segment

(NTFS g38] Joxw &) Jg¥I g ladll doy

meacll 8,85 &y (] duleal) 85880 doglss o b J5YI ol 2 @BIs)l § [28] (BB B2 : Jle) IMP 834801 dagls o3 JoY) ol 3 (2 (wad-iwp 3ie) Cidgug Solo dabil ¢ MB) CoMarus &y Jio

NOP dlos ¥ daddsi 5,20 90h CIWI Cold Lol ¢ x86 dabasl & ddudnt)
BPB Oalsay de gt s NTES (350 b 3 (Ol2),3 4 ma "NTES ) plla] sul 51 OEM ID dulo¥) ghail] =ilo dysa JSis dl cob 8 b 632801 Slob as
& & e < ¢

408) (il Lol Ciolg Culs S i s L. cdsdie JSU Oleladl] sueg gl JS 3 Olub sas o St t Jshodl (o S0l § FAT32 5 FATIG 3] CMoww o ¢ i3 NTFS BPB dlsS o o2

O us Jamdi ¥l £ YBY dasme m3 A 8,241 Camerly 1] oS0 pls olals slawl 4 Y5 Volume Label (3560 85 gl ddual 5 System ID pladl g 5 Jsio e ¥ AUl 0da 01 V] «(F8
(06T olall J51).Coly 8 wyaz 035 Coli-4 @l el (5l Bug 08 il L] ASU) 0da § BOOT.INI (s pliadl lals

CHS 0-1-1, LBA 63 (3t ¢ Uaall) (gslsl & 321) NTES £36] Jorus § g5 Jof dety
00 01 02 03 04 05 06 07 08 09 OA OB OC OD OE OF 0123456789ABCDEF

0000: EBNSZRSE 48 54 46 53 20 20 20 20 00 02 00 00
0010: 00 00 00 00100 E8 00100 3F 00
0020: 0O0WOO0 00WOO0 BONOOWSO 00 AE 39 D7 00 00 00 00 00
0030: 8D EF 00 00 00 00 00 00
0040: E6 00 00 00 00 00 00
0050: 0000 00 00 FA 33 CO 8E DO BC 00 7C FB B8 CO 07
0060: 8E D8 E8 16 00 B8 00 OD 8E CO 33 DB C6 06 OE 00
0070: 10 E8 53 00 68 00 OD 68 6 02 CB 8A 16 24 00 B4
0080: 08 CD 13 73 05 B9 FF FF 8A F1 66 OF B6 C6 40 66
0090: OF B6 D1 80 E2 3F F7 E2 86 CD CO ED 06 41 66 OF
00AO0: B7 C9 66 F7 E1 66 A3 20 00 C3 B4 41 BB AA 55 8A
00BO: 16 24 00 CD 13 72 OF 81 FB 55 AA 75 09 F6 Cl 01
00CO: 74 04 FE 06 14 00 C3 66 60 1E 06 66 AL 10 00 66
00D0: 03 06 1C 00 66 3B 06 20 00 OF 82 3A 00 1E 66 6A
00EO0: 00 66 50 06 53 66 68 10 00 01 00 80 3E 14 00 00
00F0: OF 85 0C 00 E8 B3 FF 80 3E 14 00 00 OF 84 61 00 [
0100: B4 42 8A 16 24 00 16 1F 8B F4 CD 13 66 58 5B 07
0110: 66 58 66 58 1F EB 2D 66 33 D2 66 OF B7 OE 18 00
0120: 66 F7 F1 FE C2 8A CA 66 8B DO 66 Cl EA 10 F7 36
0130: 1A 00 86 D6 B8A 16 24 00 8A E8 CO E4 06 OA CC B8
0140: 01 02 CD 13 OF 82 19 00 8C CO 05 20 00 8E CO 66
0150: FF 06 10 00 FF OE OE 00 OF 85 6F FF 07 1F 66 61
0160: C3 A0 F8 01 E8 09 00 A0 FB 01 E8 03 00 FB EB FE
0170: B4 01 8B FO AC 3C 00 74 09 B4 OE BB 07 00 CD 10
0180: EB F2 C3 OD OA 41 20 64 69 73 6B 20 72 65 61 64
0190: 20 65 72 72 6F 72 20 6F 63 63 75 72 72 65 64 00
01A0: OD OA 4E 54 4C 44 52 20 69 73 20 6D 69 73 73 69 [..NTLDR is missi]
01BO: 6E 67 00 OD OA 4E 54 4C 44 52 20 69 73 20 63 6F [ng...NTLDR is co]
01C0: 6D 70 72 65 73 73 65 64 00 OD OA 50 72 65 73 73 [mpressed...Press] (Sl 1) o8 Olso JSJ aBlisll sue

]

]

]

(Sl 3) (s o) 83080 dadss [1]

(Sl ) (B0 G pasiieckl pladlly iy = Ul () &LV gl ilo s |

BPB OMalzs dibhie
(S9b 1) byl Ciols Sk 2) glhd IS & Slol sue
(C212) 0 0553 01 Gy S3smome (Sl 1) sptie JSI Olellatl sue
(S 2) lgamisy Y5 NTFS lgadsiiay Y (Cak2) 0 0585 O Bigzenkl Wlelbadll sus
(Coly 2) pamisy Y5 NTES lgasintu Y (ol 1) 00555 0l s B3szmme

(Sl 9 lganisy Y5 NTES Ly ¥ (€ 2) 03555 O o B3pzma

ODEEC BE
DooEmECc

(ol 4) 0 0555 0l s B3szmme (C242) 0 053 O Gz B3smeme

EBPB duiebl OMalze dihis

error occurred.

(Sl 3) 0 053 0 Gy S350 (S0l 49) 0 0555 O s B3szonn

(Caly 8) a3l dazg Js bz ¥l Olsladll sus
01D0: 20 43 74 72 6C 2B 41 6C 74 2B 44 65 6C 20 74 6F [ Ctrl+Alt+Del to )
01EO0: 20 72 65 73 74 61 72 74 0D OA 00 00 00 00 00 00 [ restart........

EE N O
Jm 1\

01F0: 00 00 00 00 00 00 00 00 EESNECNESNGES 00 00 BENAE (.............. u. (ol 3) 0 09533 dgasits Y9 NTFS ledsitus Y (b 8) guutll & SMFT Cale Lol gkic 03
(shw 32) Cobs 16w JS XP/2000 39439 NTES (3300 8az3 «JoY) g ladll (Sl 8) a3l Basg) bl 631 (Sl 8) ] § SMFTMirr Cile &yl 3siie o3,

(Ml 32) NTES g38] dorw § g8 U] dy (Sl 4) 0 55553 dgamity Y5 NTFS lgousig ¥ [ (Sl 1) MFT Gilo/alzne Joxes IS adlisll sus [
Aol plg slas Yl Jilu yaill dalaie

(@t atan [ o104 s ¥ gy || (Jetal) dalasl G Eilises 9555 B (Sl 426) &yiehs £38] 8,85 ||

(1 gk g1 365 13]) 55AAR Ll £ 3691 gl =55 [

e 1939 ] 1) £amy Bymme oo 83ke) Dl e S Dy J) 55 OAh 5 0Dh ol 2.[24] AASSh £V 23559 Syl dolj] Gl o cellas Yl Sy o JoY1 gLl § 8,31 Coly 125
Dysllas Y5 8,820 03 (3 Of j9a9 § NTLDR g¥8YI Juowo gy chle) plsl oud § ntldr Cilo go Joliss 8,44 (i3 (Ololhd 6 35 NTES g Y81 ¢Ua8 usy b 5l [27] 00h - 425 (CRLF

Aodsady ol pud § Ll G Gt 8,001 OY 1 oY) pudl] § 39258 8 ntldr Cile OIS Oy i Goug pllas gBY

£36Y) 6,48 Glelad

A ol 16 1 Ll Ty (23891 8,45 § JoI g Uil ) (B ¢ Uadll NTES (3555 Olusg &

33100 49" Tug JUI Jhudl 358550 sun it $ 5Youll dodle 5700 04" 1 ds gite .3 lonn 5 Jshy LI 3585y Ak OF i3 700 05" Lo (3855 9) jen U phisils NTLDR 3 )lome 5 lgalass § JSi3

ANTES 3+ Jio s¥1 3 e pusiian UL slowl dof (o po588/ 538 05 B3ls s (Sl 8,85 § .13.0.8." Cale Lyswr ST Caly 8 ill 030 NTFS § Blolis Olale S¥lerw g2y &) 200 30 00
05 00 4E 00 54 00 4C 00 44 00 52 00 04 00 24 00 49 00 33 00 30 00

N . . L. D . R. - $ . I. 3. 0.

NTFS £381 8,45 o gld Jsl § ((Jwl g bl § 545 LoS) 6Ah weordl wie gY8Y1 8,85 J] g 38Y) S5 LI NTES 0350l 8uog 381 gl (o Jsoeiy Bww 850801 hud
O35 g MBI 6,85 gsuseias dahil) (ol H1il) 69h 5 00h o Bslhl dabuill & Bgme st Coby IS e sl go,301 O 0255 mov ax,cs: el § Oladdsall Jof US43 B 8C C8 s 2
3445 (@Blsll § oS S6h asdl wis gladll lis G 8343 G O ol (90 90 gty ¢ BB 12) 330801 dauls’ 3525 elalal Cuily Bgaw 8,080 040 6 5a Jol bel,8 wis .ol 55 ULy Aarwel) Sblusdl

S 10025 56h dudl die ol Coby 4 G 15U 15 Jlgadls .56h dumdl J] 8588 &l az 3 Vs s(mov ax,cs dasdstls T 1) 6AD woll wie pladll 1 J] 3l Ll 548 NTES § Y81 Jovw § guolidl


https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Boot_loader
https://en.wikipedia.org/wiki/Central_processing_unit
https://en.wikipedia.org/wiki/Instruction_(computer_science)
https://en.wikipedia.org/wiki/Boot_loader
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/Execution_(computing)
https://en.wikipedia.org/wiki/Metadata_(computing)
https://en.wikipedia.org/wiki/Unicode
https://en.wikipedia.org/wiki/Partition_(computing)
https://en.wikipedia.org/wiki/Windows_NT
https://en.wikipedia.org/wiki/NTLDR
https://en.wikipedia.org/wiki/Boot_loader
https://en.wikipedia.org/wiki/NTLDR
https://en.wikipedia.org/wiki/Disk_sector
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/Offset_(computer_science)
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/Volume_serial_number
https://en.wikipedia.org/wiki/NTLDR
https://en.wikipedia.org/wiki/Volume_label
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Original_equipment_manufacturer
https://en.wikipedia.org/wiki/Original_equipment_manufacturer
https://en.wikipedia.org/wiki/NOP
https://en.wikipedia.org/wiki/Intel_x86
https://en.wikipedia.org/wiki/Executable
https://en.wikipedia.org/wiki/Assembly_language
https://en.wikipedia.org/wiki/JMP_(x86_instruction)
https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/MS-DOS
https://en.wikipedia.org/wiki/Microsoft_Windows

(@891 5,45 § gld Ul dilay oo 105 &13Y1) dadl 03 duty £ I8Y 8,45 oo (2 gladll) b Jsl

0000
0010
0020
0030
0040
0050
0060
0070
0080
0090
00RO
00BO
00CO
00DO0
00EO
00F0
0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
01A0
01BO
01co
01D0
01EQ
01F0

00

05
49
00
00
00
00
00
04
B6
80
D3
66
E8
B2
02
66
E8
A0
66
36
08
66
89
D2
02
83
66
00
A8
66
66
66

03

00
00
00
00
00
00
00
EO
00
O0F
08
1E
66
89
0E
42
66
00
00
Al
85
48
02
F1
46
02
46
B8
66
02
00
02

05

00
00
00
00
00
00
00
E8
F7
OE
66
00
OE
26
02
66
co
8B
00
02
FE
66
Al
A3
66
OF
66
02
00
BB
00
BB

CHS 0-1-2, LBA 64 (3t ¢ Uaall)

06

07

08

09

0B
00
30
00
00
00
00
c8
06
66
01
El
53
22
02
66
66
A3
09
E8
24
67
66
OE
02
oF
1E
01
66
3A
B9
co
B9

oc

0D

OE

OF

0123456789ABCDEF

(3891 8,45 & JoW gl l) W gladl) XP/2000 j9uiyg NTES (ol ag
(bl S51) (SP2 (o (ST Souing dajo b3 dilo¥l 8,280 § Cals 300) Hlan LIS Cob 138 5 aud 7 ) g ladll Ll dasens =63 Y 6 ] 3 e lolhaill

568 3z Of J85 ($Bitmap oy 55 WLE) FFh Coldl 8gdome Slelhdll o sas (i 85ls Jgazdl $Boot dilaie usy 8 sile 3b SMET [29] gusd ) ALkl Jguer i diall NTES oy jeall 8umg §

(J9Y) &y SMET CMizeas oo duboliol dva 5) SMETMirr (JiaS ((plal) Olile) Blobin/dio ol SULI) jasmy pudll baws § Linl oS B NTES (353l Glusg glasa | @5a),8 liSloy

0co0
0c1io
0C20
0C30
0c4o0
0C50
0C60
0C70
0Ccs0
0C90
0CAOQ
0CBO
occo
0CDO
0CEO
0CFO
0D00
0D10
0D20
0D30
0D40
0D50
0D60
0D70
0D80

0DFO

QWIS s Bgar (NTES £36] Jorw JalS & sl gllail ¢

(Loblin Bus pzom 055 Of oSo39 NTES Gilso w8 54 gll) SLogFile ilog

g>ls§ll 8,08 § pesludl gladll) Y1 plall

XP/2000 353155 NTES 3000l S5 ¢ 3631 6,5 Solellad § (7 g Lall) ;5916 gladl)

00

10
F6
66
66
66
ca
co
F9
00
66
66
8B
66
OF
52
BA
8B
07
oc
83
26
co
10
A0
00

00

CHS 0-1-7, LBA 69 (3t ¢ Uaall)

06

66
58
66
66
8D
59
66

07

EE
66
48
5B

08

D2
SE
E8
66
18
59
05
BB
00
8B

09

66
66
1B
53
E8
3
00
20
E8
@il
EB
E8
E8
00
66
0B
66
5A
31
TF
©3)
TF
©3)
00
00

00

oA
F7
3B
FE

0B

oc
5E
oF
E8

oD
02
84
E8

OE

66
3Aa

oF

g8
00
FD

012345678 9ABCDEF

9£.B.£3.£.6". £3)
EPEVEXENE; .1
fVEQEPEH. .1
£2£7 fo[foQfoR]
£.B.gf.@. .t]
FYEYEVEY. f‘{f‘{fB]

[
[-
[
[
[
[.
[.
[.
[.
[f
[f
[-
[
[-
[
[
[.
[.
[.
[.
[

(0D75h duodl wie (355w 8,801 G 5o Y1 Sl 5 @MY 6,8 & s Ul las o do13Y1)

NTES § 65l Jas

ol 303 § O gladll 1g) Dbt 8,480l 7C53h J) 7COBh (e 8,511 yslis JioS Bges NTES BPB dl:SJ1 .0000:7C00 3,511 gge & [30] NTES gY8] o oo (s ) £ YY) o 8,05
8,511 § NT.LD.R g38] Ololhd ass Bges Lo ysiy ) Dl Glss Il (pe sl gus )l ol dl (eudiis 7D82h ) 7C54h Olgisll g A1
(B0 30ug Al cpundll § sdendl Il § 5525kl NTLDR Cale s Silsladl] o4 lal)

glall oo lgnlesd Lol Olalbly ULl Gblasl gud Jasy Chkdsk Jie gl » plastiul sUasl g3l Suog pamis o (sl Sumg J] Jgo gl MY glad e Sole waxsmy pllad] Jos oY 1k

Chkdsk plastal Lo g2y 55T Sleglal o)l (] Jsogll sims Al


https://en.wikipedia.org/wiki/CHKDSK
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Windows_NT
https://en.wikipedia.org/wiki/Root_directory
https://en.wikipedia.org/wiki/NTLDR
https://en.wikipedia.org/wiki/Disk_sector
https://en.wikipedia.org/wiki/Subroutine
https://en.wikipedia.org/wiki/BIOS_Parameter_Block
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Master_Boot_Record
https://en.wikipedia.org/wiki/Windows_XP
https://en.wikipedia.org/wiki/Windows_2000
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/Volume_boot_record
https://en.wikipedia.org/wiki/Boot_loader
https://en.wikipedia.org/wiki/Disk_sector
https://en.wikipedia.org/wiki/Megabyte
https://en.wikipedia.org/wiki/Journaling_file_system
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/Metadata
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/Disk_formatting
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Windows_XP
https://en.wikipedia.org/wiki/Disk_sector
https://en.wikipedia.org/wiki/Windows_XP
https://en.wikipedia.org/wiki/Windows_2000
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/Volume_(computing)

(£Y8Y1 3 (Sl ALS) uSad § g8 glad

(GPT 5 MBR (i @213) MBR gliab 3 &slan) 351 8,55 <ll3 (poe piietudy Blatl Cole J] (o350 uog) OUalll pliss § BCB £33 6,4k ellas Y (uStd Ol jos baalis

Sudse bl gl 185 it Y 4iS) x86 598V pUB 5 yab ol e 83 52mme (155w csuper block Lsl GIALL allss &S &yl 3 1023 ol J1 0 Cals o (Cub 1024) relld Jsf i3 o2,

&3]

(g8 62 5l CobislS 31 J8YI e 1555 B3le) MBR usy Clellad + 0 g Y8 ¢ lad 3,44

PMBR / Hybrid MBR § ¢8I 8,45 BBP + GRUB 2

ESP +¢368Y) o0

emllEs
BIOS-MBR
UEFI-MBR
BIOS-GPT

UEFI-GPT

s o8] gladl e
Cob 512 x 2%
bl 5 2.2
Cob 512x 2%
Coblsj 9.4

Super block W=l dLsJI

e Bas Lgin a2 g3 UL S alls £ 3BY dyy5 20 Oloslee gady (NTFS § MET Layl auiss UFS 5 puSine Jte delsil & Ll 835250 4l 0d0) VCB (el Bazg & oSodll dzl oo LS o
O g plladl Bluoy plusiiul pael) pod AU ode Gloglee ¢ MBI § pasiuds (o3l Suxg) Olalbl pllss Juog dis el 3 o Block Group 0 (e dliS Jsl § has oY) Aol (SJ. ddolas
083 Loy JSU) Oole gozns mans § (98w 8),Sh) gendd] sparse_super 83w s dl> § oI 0,51 127259753 sus)) gulg 15 0 dsgasedl § his (gSew group descriptors s superblock

85V 85400 oda (UL plis § 8, Y1 degazll § 6,519 block group #1 ds gazdl &y § Lalas] 053 8ols .group descriptors o superblock (s Jads (it 39253 prawy SParse_super2 &5.4!

(extd S g2y Ololall ode didss 6d)) (flex_bg 33se Lasl goy) Olilel 1uo,8)l e dulozkl GULI 1S G 30l3s pras

T TN

[ |

‘ 0 s [ 14s [ 248 | 3as | | 32767 LS |
0 0 | 0 |
Cob 1024 !
0 ol 1023 Cob N 2047 Colby 4095 ol

855U de sandl elittuly LS 32768 oo de sazme IS (Cals 4096 OIS ASII e ia) de sazs 63 ellay Clale plas e super block Llall AUl g e : Jlis

0352 Oleladll J2iss LBA 2 Al wie 45 ol 512 g3 Ao & (LS gz 1S Loga) b 1024 ol pommms 0555 Ladlos 0yl Bamg by e 1024 ol wis Ladls w5 superblock dlsS

(0 U de gozma &yl § 2047 Cub J] 1024 Cob () struct ext4_super_block (gSitw Super block L=l dlsSJ) duy

dd if=/dev/sdal bs=1024 count=1 sk
00 01 02 03 04 05 06 07 08 09 OA

0000 e6 2d 0b 00
0010 00 00 00 00
0020 00 80 00 00
0030 04
0040

0050

0060

0070

0080

0490

00a0

00b0

00cO

0040

00e0

00£0

0100

0110

0120 00 80
0130 00 00
0140 00 00
0150

0160 01 00
0170 00 00
0180 00 00
0190 00 00
01a0 00 00
01b0 00 00
01cO 00 00
0140 00 00
0le0 00 00
01£0 00 00
0200 00 00
0210 00 00
0220 00 00
0230 00 00
0240

0250 00 00
0260 00 00
0270
[Removed]
03£0 00 00

00 01

00 20 00 00

00 01 00

OB 0C 0D

02 00

=1 | hexdump -Cv
OE OF

"hH.
00 00

00 00

0123456789ABCDEF

0123456789ABCDEFF


https://en.wikipedia.org/wiki/Logical_block_addressing
https://en.wikipedia.org/wiki/Logical_block_addressing
https://en.wiktionary.org/wiki/block_size
https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wiktionary.org/wiki/feature
https://en.wiktionary.org/wiki/disable
https://en.wikipedia.org/wiki/System_administrator
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/Mount_(computing)
https://en.wikipedia.org/wiki/Backup
https://en.wikipedia.org/wiki/Backup
https://en.wikipedia.org/wiki/Linux
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/NTFS#Master_File_Table
https://en.wikipedia.org/wiki/Unix_File_System
https://en.wikipedia.org/wiki/MINIX_file_system
https://en.wikipedia.org/wiki/Volume_control_block
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/EFI_System_partition
https://en.wikipedia.org/wiki/Zebibyte
https://en.wikipedia.org/wiki/GRUB_2
https://en.wikipedia.org/wiki/GRUB_2
https://en.wikipedia.org/wiki/BIOS_boot_partition
https://en.wikipedia.org/wiki/BIOS_boot_partition
https://en.wikipedia.org/wiki/Disk_sector
https://en.wikipedia.org/wiki/Kibibyte
https://en.wikipedia.org/wiki/Master_Boot_Record
https://en.wikipedia.org/wiki/Tebibyte
https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/Boot_sector
https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/Disk_sector
https://en.wikipedia.org/wiki/Master_Boot_Record
https://en.wikipedia.org/wiki/Boot_loader
https://en.wikipedia.org/wiki/Linux_kernel
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/Boot_control_block
https://en.wikipedia.org/wiki/Booting
https://en.wikipedia.org/wiki/Linux_distribution
https://en.wikipedia.org/wiki/Boot_control_block

$:535 3ey dol3)
s_first_data_block 0x14 (20)
s_log_cluster_size 0x1C (28)
s_clusters_per_group 0x24 (36)
s_inodes_per_group 0x28 (40)
s_max_mnt_count 0x36 (54)
s_magic 0x38 (56)

s_state

. .
s_minor_rev_level 0x3E (62)
- o
s_def_resuid 0x50 (80)
s_def_resgid 0x52 (82)

0285 OF oz Bloill didlta 2l

0x54 (84)
0x58 (88)

0x5A (90)

0x5C (92)

gy

_le32

_le32

_le32

__le32

__le32

__le32

_le32

_le32

_le32

__le32

_le32

__le32

_le32

__lel6

__lel6

__lel6

__lel6

__lel6

__le32

_le32

_le32

__lel6

__lel6

4

4

4

4

4

4

2

2

Slall plisi § Jlez Yl inodes sus

G el § Jloz ¥l ISl sas

(0x50 suml) ,Ja30) (Wl oSl 5 1ol pastank] aeass o (55um) (il Co 32) LAl plls i il 8 520ubl JiSUl e

(daass pl) 8 ,od LSl sas

(daasn ,uzll) 8,2J) inodes sus

(39 e 10585 O g A ColislS 1 ALS sliszaly Sl plonol oncnd daidly 0 (5Sw) (Super Block (i) ©ly 4LS Jsl

2 A (10 + s_log_block_size)

s_log_block_size golus Of o s_log_cluster_size .3 lus Lo bigalloc &3a Se3 Al & Mo (s_log_cluster_size A 2) JiSJI susy

LS g

degaze JSI JSUl e

s_blocks_per_group gslu Ol s_clusters_per_group <3 lus Lo bigalloc 3 e (3503 Al § degame JSU u3lisll sue

diaj pliz]

O0xEF53

0x0001 = EXT4_VALID_FS

0x0002 = EXT4_ERROR_FS

0x0004 EXT4_ORPHAN_FS

ds gamma JSU inodes sus
(SO Ca33) sl sy 8y 55T (035l Berg) Al pllss o Gy

(SS9 CuBe) ot sy 8y 45T OlaLk] pllss J) LS o3

(1ALl a5 LS / ks (jamd 15T plasital dia) fick pamd ;5T dis (B35 Bus-g) G plss Lo Ol e dus

EXT2_SUPER_MAGIC

‘Unmounted cleanly
Errors detected

Orphans being recovered

(SR pllss dlulss jamd) fsck pamd b dislhall Glalll el Jos Olye Sus
(023201 Bazg e EXT2/3/4 Olalll s 3525 4SW) g s i3s3

1055w dodlall pudll Ol pllss Ul (M)

(s 909 s Jsabo) Cauds Olalll pliss

Sl el § elhs

Lowws inodes 3ol

AN B ] ga] 958 lasdl ddle di b

1 EXT4_ERRORS_CONTINUE

Continue execution

(sl Jales) ez

2 EXT4_ERRORS_RO

Remount fs read-only

b8 8l Al dmiy § Ol pllss Log Sole)

(Panic dms § pliadl 815) Jols @36 Las

(Olazl b oSl pllss L] 1) dmol bl (ggtunn J515 (o 16 dod) (993l s yo (Sotumn

3 EXT4_ERRORS_PANIC Panic
die) cL:'pi
0 EXT4_OS_LINUX Linux
1 EXT4_OS_HURD Hurd
2 EXT4_OS_MASIX Masix
3 EXT4_OS_FREEBSD FreeBSD
4 EXT4_OS_LITES Lites

0 EXT4_GOOD_OLD_REV

1 EXT4_DYNAMIC_REV

0 | EXT4_DEF_RESUID

0 | EXT4_DEF_RESGID

The good old (original) format
V2 format w/ dynamic inode sizes
$2320] sl 1] uio UID:

il desandl 1] sk GID : Syall 55

(eSS Cadg) ilotll dusy Yl pamill e

ol samy (o smdll s 98V 8 54

o) Buemg s UL plls L] o3 dlyyb e G Sl ol dysa / Jusil allss
Sl

2y g

Rémy Card ,oh3 (o JiseidsS plaS ol

FreeBSD g5 wl (g8

BSD4.4-Lite jluo¥l s dudl ohadl

1008 o] JeSiw Azl bl (G gtun

ol dio

0557 Uldinn poilas s ASuslus inode plow 2o 2 dino

Siebl gs 855zoebl JSUI plasiial gbiten $HI pusidl Bime
83 szeonbl JiSUl plaseial gebiins Gl s gaml] B)me

EXT4_DYNAMIC_REV superblocks JoT ;s Jas I Jgasd!

Ol5ebl @ 8leill Usame Co sl Al & : WIS 5Suw incompatible feature set dadlgie yu2lls compatible feature set da8lgzll Ol bl degamme (o SNl

_le32

__lel6

__lel6

_le32

4

2

2

4

Compatible feature set flags :

0x0001 | COMPAT_DIR_PREALLOC

Lidlsta il ol AT I3kl § s 8IS Wsgome OIS 13] B3kl slal] oy E2fsck § Locy LAl ol Loy

Ul s § Sszema e inode Jsi

(Inode Size :3 88 g=1) Glob susy_inode dis pxe
superblock Ll ALSJ! oda lgd] a3 I JiSU1 de gazen 035
adlgal) Ol adel ds gazmo

(0XCD wol) Ja51) (e L sLis] wie) &oal] pade Jol (o o daasll LW S


https://en.wikipedia.org/wiki/Offset_(computer_science)
https://en.wikipedia.org/wiki/File_system_fragmentation
https://en.wiktionary.org/wiki/preallocation
https://en.wikipedia.org/wiki/Directory_(computing)
https://en.wikipedia.org/wiki/Flag_(computing)
https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/Inode
https://en.wiktionary.org/wiki/structure
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/Inode
https://en.wiktionary.org/wiki/abort
https://en.wikipedia.org/wiki/E2fsck
https://en.wikipedia.org/wiki/Mount_(computing)
https://en.wikipedia.org/wiki/Linux_kernel
https://en.wikipedia.org/wiki/Linux_kernel
https://en.wikipedia.org/wiki/Bit
https://en.wiktionary.org/wiki/set
https://en.wikipedia.org/wiki/Group_identifier_(Unix)
https://en.wikipedia.org/wiki/Superuser
https://en.wikipedia.org/wiki/User_identifier_(Unix)
https://en.wikipedia.org/wiki/Block_(data_storage)
https://en.wiktionary.org/wiki/identifier
https://en.wikipedia.org/wiki/Extended_file_attributes
https://en.wiktionary.org/wiki/dynamic
https://en.wikipedia.org/wiki/Inode
https://en.wiktionary.org/wiki/Original_format
https://en.wiktionary.org/wiki/Revision_level
https://en.wikipedia.org/wiki/4.4BSD-Lite
https://en.wiktionary.org/wiki/based_on
http://www.freebsd.org/
https://en.wikipedia.org/wiki/FreeBSD
https://en.wikipedia.org/wiki/MASIX_(operating%20system)
https://en.wikipedia.org/wiki/R%C3%A9my_Card
http://www.gnu.org/software/hurd/hurd.html
https://en.wikipedia.org/wiki/GNU_Hurd
http://kernel.org/
https://en.wikipedia.org/wiki/Linux
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/Timestamp
https://en.wikipedia.org/wiki/Unix_time
https://en.wikipedia.org/wiki/Version_control
https://en.wiktionary.org/wiki/Revision_level
https://en.wiktionary.org/wiki/Minor_revision_level
https://en.wikipedia.org/wiki/Kernel_panic
https://en.wiktionary.org/wiki/read-only
https://en.wiktionary.org/wiki/Remount
https://en.wiktionary.org/wiki/Continue
https://en.wiktionary.org/wiki/Error_Handling_Methods
https://en.wiktionary.org/wiki/orphaned
https://en.wikipedia.org/wiki/Inode
https://en.wiktionary.org/wiki/recover
https://en.wiktionary.org/wiki/Errors_detected
https://en.wiktionary.org/wiki/Cleanly
https://en.wiktionary.org/wiki/umounted
https://en.wiktionary.org/wiki/state
https://en.wikipedia.org/wiki/Flag_(computing)
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Magic_number_(programming)
https://en.wiktionary.org/wiki/file_system_consistency_check
https://en.wikipedia.org/wiki/Fsck
https://en.wikipedia.org/wiki/Unix_time
https://en.wikipedia.org/wiki/Timestamp
https://en.wikipedia.org/wiki/Unix_time
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wikipedia.org/wiki/Mount_(computing)
https://en.wikipedia.org/wiki/Inode
https://ext4.wiki.kernel.org/index.php/Bigalloc
https://en.wiktionary.org/wiki/feature
https://en.wiktionary.org/wiki/Enable
https://en.wiktionary.org/wiki/group
https://en.wikipedia.org/wiki/Data_cluster
https://en.wikipedia.org/wiki/Kibibyte
https://en.wikipedia.org/wiki/Inode
https://en.wiktionary.org/wiki/unallocated_blocks
https://en.wiktionary.org/wiki/free
https://en.wikipedia.org/wiki/Offset_(computer_science)
https://en.wikipedia.org/wiki/Root_user
https://en.wiktionary.org/wiki/lower
https://en.wikipedia.org/wiki/Bit
https://en.wikipedia.org/wiki/Block_(data_storage)
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/Inode
https://en.wikipedia.org/wiki/Assembly_language#Opcode_mnemonics_and_extended_mnemonics
https://en.wikipedia.org/wiki/Offset_(computer_science)
https://en.wiktionary.org/wiki/Type
https://en.wiktionary.org/wiki/Size

0x0002

0x0004

0x0008

0x0010

0x0020

0x0040

0x0080

0x0100

0x0200

COMPAT_IMAGIC_INODES

COMPAT_HAS_JOURNAL

COMPAT_EXT_ATTR

COMPAT_RESIZE_INODE

COMPAT_DIR_INDEX

COMPAT_LAZY_BG

COMPAT_EXCLUDE_INODE

COMPAT_EXCLUDE_BITMAP

COMPAT_SPARSE_SUPER2

Incompatible feature set :

0x0001

0x0002

INCOMPAT_COMPRESSION

INCOMPAT_FILETYPE

(AFS p3ol> inodes s52-5 J] yuio a)) olsll e Jziy 13l gnoly yud "imagic inodes”

(295 Joww) Sodlgm dudts 3930 Olake plas

(3uzen pailas el inodes ) Susekl (ailasll oo

(ST pladl ] dauds g 83l gty ORI pllss) AL plsS S Jorl 0 GDT S ellay
(8,501 5Y1 § Eaomdl Olkos 2l hashed b-trees 8,5 pusited) Sl (o)lad elley
uninitialized block groups Sdtge sl LSU Ole gase Jo e 190 854k 0ds "Lazy BG"
(dodsiwn yué) "Exclude inode"

(e2fsprogs / 8lgdl § deusitun &) snapshot jsay dlall IS exclude bitmaps 5529 J] 8L
superblock geus Olieass JiS) (o b (i sazme ] sudow s_backup_bgs Jio el e (s 03 13]
dadlgne ull Ol5ebl pMel de gazeo

OBl hes

(ext4_dir_entry_2 5?‘)) alll ¢ ¢ Jio peas JJul OMsue

0x0004 INCOMPAT_RECOVER Filesystem needs recovery slstul ] gl Olalll alla
0x0008  INCOMPAT_JOURNAL_DEV Jiadie Golem 08 Slas dllay GlALL (,w\;
0x0010  INCOMPAT_META_BG (Meta Block Groups :8 3.kl z15) ddodl JiSUl Ole gazo
0x0040  INCOMPAT_EXTENTS (extents Sbabl pes) Ol alss § Sbae puses Ol
0x0080  INCOMPAT_64BIT s 2% olalk) el g oS3
0x60 (96) = _le32 4

0x0100  INCOMPAT_MMP (MMP 8,48 z=l)) (Bdao ;8) MMP dusill Jogll (o Slall) pls dles
0x0200 INCOMPAT_FLEX_BG (Flexible Block Groups :83.bl g=1) .45 pbl JiSUI Ole gacxo
0x0400 | INCOMPAT_EA_INODE (EA INODE 8341 g215) 8 ,uS)) 8utoll milasdl @b (555 § lgelisinl Say inodes
0x1000  INCOMPAT_DIRDATA (S3aae y2) dirent JJWIl dsae § SULs
0x2000 | INCOMPAT_CSUM_SEED superblock L=l diSUl § &350 ddvo o] SLI 33855 30
0x4000  INCOMPAT_LARGEDIR Hiree 8,25 & 3 (gt 5l Coblowe 2 < S JJs
0x8000 INCOMPAT_INLINE_DATA inode § ©bly
0x10000  INCOMPAT_ENCRYPT Slalll plis e 8,40 inodes d52-9
Readonly-compatible feature set : s 8ol ) dmos § - dadlgabl Sleb) :&i ds gama
0x0001  RO_COMPAT_SPARSE_SUPER (Olegadl S § Cond @T) Sparse superblocks 8 il {sSiwllsll ASII pus g Oile gamdl Cauogs
0x0002  RO_COMPAT_LARGE_FILE Coblows 2 o ST Olake o359 & pseius Ol plas
0x0004 = RO_COMPAT_BTREE_DIR (e2fsprogs e3> 5 8153l § desxius &) ! BTREE ol 45U 8 e JS5 § 0300 Jdull ggione
0x0008 = RO_COMPAT _HUGE_FILE Mo oS calbl ade Juy le (2ol 512 glad udy dahdl JSU) e Ol g Jied Olake clmpi Aloy fUé-le
0x0010  RO_COMPAT_GDT_CSUM gl (335 ellay Group descriptors Ole gazbl Cavogs
0x0020  RO_COMPAT_DIR_NLINK 64,999 (e 315 ] 1 ) sy JJWI § i_links_count 9. 3dae dsy oJ ext3 § 32,000 Ll DoY) 9o
0x64 (100) _le32 4 0x0040 ~ RO_COMPAT_EXTRA_ISIZE Slalll el (e 8,8 inodes 3929 J] S
0x0080  RO_COMPAT_HAS_SNAPSHOT snapshot 850 clley Ol plas
0x0100  RO_COMPAT_QUOTA QUOTA (e, &l aasdl) dasdl pllas (153
0x0200  RO_COMPAT_BIGALLOC S I (S (50) sdlismll o Sy plasitly Gl Sbae il sy 1 digalloc ey Slalll alls
0x0400  RO_COMPAT_METADATA_CSUM (GDT_CSUM (35 uz Y <lld o GDT_CSUM st (saily) dudrogll SBLI £ gz (3305 g3
0x0800  RO_COMPAT_REPLICA (.2fsprogs & Ys 8l § o) 834 030) LoVl (3ubs pracl] eedy Olall) el
0x1000  RO_COMPAT_READONLY 3y9all J] iS5 ) Q_‘_@@Eﬂg DS 8el,8)l Lo & labas o) 3] s 8el AU Olake ol 3)90
0x2000 RO_COMPAT_PROJECT (! paasd] (o Wi & 95 1da) project quotas plasiuwls go 8l paas Cdsy Olall) el
s_uuid[16] 0x68 (104) _u8 16 (4258 0552 OF e blkid 252 § sk L) (UUID o128 daghy) o isl) Suzg Bme
s_volume_name[16] 0x78 (120) char 16 (! Lo ,85 passius ,i8) (02 42y ISO-Latin-1 /‘M}:A)S «Zob 16 ded) Volume label ¢y 55) a9 gl
_ 0x88 (136)  char 64 (331530 0 423 1SO-Latin-1 / (Sl 50053 <ol 64 dosd 030) 8,a ;5T L) el Log 65 ol Jdull T hog i 12T jlue
(0eSied / €2fsprogs § pasis 52) SULJI bl day b i Jol (e Ca 32 dod CUL) based dunlos

0 EXT2_LZVI_ALG 0x00000001

s_algorithm_usage_bitmap = 0xC8 (200) = _le32 4
1 EXT2_LZRW3A_ALG  0x00000002
2 EXT2_GZIP_ALG 0x00000004


https://en.wikipedia.org/wiki/E2fsprogs
https://en.wikipedia.org/wiki/Compression_algorithm
https://en.wikipedia.org/wiki/ASCII
https://en.wikipedia.org/wiki/Mount_(computing)
https://en.wikipedia.org/wiki/Directory_(computing)
https://en.wikipedia.org/wiki/Directory_(computing)
https://en.wikipedia.org/wiki/mount_point
https://en.wikipedia.org/wiki/Path_(computing)
https://en.wikipedia.org/wiki/ASCII
https://en.wikipedia.org/wiki/Volume_label
https://en.wiktionary.org/wiki/output
https://en.wikipedia.org/wiki/Universally_unique_identifier
https://en.wikipedia.org/wiki/Volume_(computing)
https://en.wiktionary.org/wiki/tools
https://en.wiktionary.org/wiki/read-write
https://en.wikipedia.org/wiki/Mount_(computing)
https://en.wikipedia.org/wiki/Linux_kernel
https://en.wiktionary.org/wiki/Read-only
https://en.wikipedia.org/wiki/File_system
https://en.wiktionary.org/wiki/image
https://en.wikipedia.org/wiki/E2fsprogs
https://en.wikipedia.org/wiki/replica_(computing)
https://ext4.wiki.kernel.org/index.php/Ext4_Metadata_Checksums
https://en.wikipedia.org/wiki/Block_(data_storage)
https://en.wikipedia.org/wiki/Data_cluster
https://en.wiktionary.org/wiki/units
https://en.wikipedia.org/wiki/Computer_file
https://en.wikipedia.org/wiki/Extent_(file_systems)
https://en.wiktionary.org/wiki/track
https://en.wikipedia.org/wiki/File_system
https://ext4.wiki.kernel.org/index.php/Quota
https://en.wikipedia.org/wiki/Snapshot_(computer_storage)
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/Inode
https://en.wikipedia.org/wiki/Directory_(computing)
https://en.wikipedia.org/wiki/Ext3
https://en.wikipedia.org/wiki/Subdirectory
https://en.wiktionary.org/wiki/limit
https://en.wikipedia.org/wiki/Checksums
https://en.wikipedia.org/wiki/Computer_file
https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/Disk_sector
https://en.wiktionary.org/wiki/logical_blocks
https://en.wiktionary.org/wiki/units
https://en.wikipedia.org/wiki/File_size
https://en.wikipedia.org/wiki/E2fsprogs
https://en.wikipedia.org/wiki/B-tree
http://en.wikipedia.org/wiki/Binary_tree
https://en.wikipedia.org/wiki/Directory_(computing)
https://en.wiktionary.org/wiki/contents
https://en.wikipedia.org/wiki/Gigabit
https://en.wikipedia.org/wiki/Computer_file
https://en.wiktionary.org/wiki/superblocks
https://en.wiktionary.org/wiki/group_descriptors
https://en.wikipedia.org/wiki/Flag_(computing)
https://en.wikipedia.org/wiki/File_system
https://en.wiktionary.org/wiki/Encrypted
https://en.wikipedia.org/wiki/Inode
https://en.wikipedia.org/wiki/Inode
https://en.wikipedia.org/wiki/Data_(computing)
https://en.wikipedia.org/wiki/HTree
https://en.wiktionary.org/wiki/level
https://en.wikipedia.org/wiki/Gibibyte
https://en.wikipedia.org/wiki/Directory_(computing)
https://ext4.wiki.kernel.org/index.php/Ext4_Metadata_Checksums
https://en.wikipedia.org/wiki/Random_seed
https://en.wiktionary.org/wiki/Directory_entry
https://en.wikipedia.org/wiki/Data_(computing)
https://en.wiktionary.org/wiki/Large_Extended_Attribute_Values
https://en.wikipedia.org/wiki/Inode
https://en.wiktionary.org/wiki/Flexible_block_groups
https://en.wiktionary.org/wiki/Multiple_mount_protection
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/Extent_(file_systems)
https://en.wikipedia.org/wiki/Computer_file
https://en.wiktionary.org/wiki/Meta_block_groups
https://en.wikipedia.org/wiki/Journaling_block_device
https://en.wikipedia.org/wiki/Data_recovery
https://en.wikipedia.org/wiki/file_types
https://en.wiktionary.org/wiki/Directory_entries
https://en.wikipedia.org/wiki/Data_compression
https://en.wikipedia.org/wiki/Flag_(computing)
https://en.wikipedia.org/wiki/Flag_(computing)
https://en.wiktionary.org/wiki/set
https://en.wikipedia.org/wiki/E2fsprogs
https://en.wikipedia.org/wiki/Snapshot_(computer_storage)
https://en.wiktionary.org/wiki/uninitialized_block_groups
https://en.wiktionary.org/wiki/directory_indices
https://en.wikipedia.org/wiki/Disk_partition
https://en.wiktionary.org/wiki/resize
https://en.wiktionary.org/wiki/expansion
https://en.wiktionary.org/wiki/Group_Descriptor_Table
https://en.wikipedia.org/wiki/Inode
https://en.wikipedia.org/wiki/Extended_file_attributes
https://en.wikipedia.org/wiki/Extended_file_attributes
https://en.wikipedia.org/wiki/Circular_log
https://en.wikipedia.org/wiki/Journal_(computing)
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/Inode
https://en.wikipedia.org/wiki/Flag_(computing)

3 EXT2_BZIP2_ALG 0x00000008

4 EXT2_LZO_ALG 0x00000010
-EXT4_FEATURE_COMPAT_DIR_PREALLOC gle (1,53 dlo § had Sy of ety Jall Bell pavasall dyen
_ 0xCC (204) = __u8 1 (S / e2fsprogs § pasiius &) (Cu 8 dod) Loliel Olike elis] wis lhowe (pasll JSUl sas

IS Geukl pavasd)

_ 0xCD (205)  _u8 1 (Sd / e2fsprogs § paseius 52) (Ca 8 dad) UMW liruws paasedl J:SU) sue
s_reserved_gdt_blocks 0xCE (206) __lel6 2 Mdiws OlaLL (:lE\j pr] Joi 3o GDT 8jgmak] OMsull sus
EXT4_FEATURE_COMPAT_HAS_JOURNAL sl dlo § llo OsSw S0l ol ud Oililo ol g3
_ 0xDO (208) _u8 16 (UUID ol 16 ded) (2l Solgodl 43 § superblock usy @ (,dl journal superblock dbs G)me
s_journal_inum OxE0 (224) = _le32 4 (ibd2) Sooleodl ud Olale pllss (&0 32 4o 8) journal file Sslgod) 48 caloll inode o3,
s_journal_dev OxE4 (228) = _le32 4 (€032 dad) 2l Soloodl ud 3500 ple (sl Al § journal device Sl 23 bl jlas )
_ OxES (232)  _le32 4 Giodl Jol e dewtd] inodes dosY &l
_ 0xEC (236)  _le32 16 HTREE 8,25 phascial 3ol L5IauV dodl o1 8,41

(0 8 Aad) b paiall Bl Jlgd @] 955w (UoY) A yad) Il Bl § dovsciacd) DslaeVl Bla)) dus s Lovus

0x00 = EXT2_HASH_LEGACY Legacy 1ol

0x01 | EXT2_HASH_HALF_MD4 Half MD4 4.3 pl &paidll Bl Vs i

s_def_hash_version 0xFC (252) _u8 1 0x02  EXT2_HASH_TEA Tea 1 symall d i) dueylgs
0x03  EXT2_HASH_LEGACY_UNSIGNED Legacy, unsigned Sl Joow Y puomo 3us A5

0x04  EXT2_HASH_HALF_MD4_UNSIGNED  Half MD4, unsigned Bala] Jooo ¥ e 6 p] &yl Bl Ul b

0x05  EXT2_HASH_TEA_UNSIGNED Tea, unsigned Bolil Josw Y oo 3us dgyrall dypaicll duslse

_ OxFD (253) _u8 1 journal backup (&slael)) Gdlgadl 4 oo dblasYl dsuddl ¢ 65
s_desc_size OxFE (254) = _lel6 2 INCOMPAT_64BIT 830 ple (3 Al § (Olub sumy group descriptors JiSI Ole gazme Cirogi pox
Default mount options : (S0 32 dad) Lolzell Slalll pllss Joog Olyls

0x0001 = EXT4_DEFM_DEBUG Sl el Jos 8ols] 5l dog wis it Gloslss el

0x0002 | EXT4_DEFM_BSDGROUPS (fsgid o) dubasl G yme (o Yob) gid slsio Yl LI ds game B e 45 Suiad] OLalkl

0x0004 = EXT4_DEFM_XATTR_USER postud] dolus 16,355 Butas (pilas ced

0x0008 | (EXT4_DEFM_ACL (Slatl) plas o slad) uSoies shme ACLs Sadb oSoll 03168 oo

0x0010 | EXT4_DEEM_UID16 C0-32 68 UIDs psy ¥

0x100 (256) = __le32 4 0x0020 = EXT4_DEFM_JMODE_DATA All data and metadata are committed to the journal &olgadl w8 ] ddo ol ULy SULYI meas Judss

0x0040  EXT4_DEFM_JMODE_ORDERED Golgadl ud ] Ao ol ULl duis S8 oo 8 ] (Olgall (o) OUL) pasz padss

0x0060  EXT4_DEFM_JMODE_WBACK &0 o)l SUL LS dsy SULI DS Sy ((aome ) Bohone s SULI ad 3

0x0100  EXT4_DEFM_NOBARRIER (EXT4 § BARRIER &,LS)) s2le> 4T z21) write flushes (o311 J] Olsall GULS s

0x0200  EXT4_DEFM_BLOCK_VALIDITY (318 § o83 Al § 058w HLsdl o) L SbLy JISS puseiad ¥ (S Olalll pllss § dbooll GBLI JS i

0x0400 = EXT4_DEFM_DISCARD dadsian 56 Compol Il ISI g (33l ez e o3 ol DISCARD g (Sl

0x0800 ~ EXT4_DEFM_NODELALLOC (delayed allocation g= ) IS bl avasd] Lass

0x104 (260)  _le32 4 (G 32 da3) meta_bg 8 3us (1S3 Al § didog LS ds game Jsl disa

s_mkfs_time 0x108 (264) | _le32 4 (S8 e CaBs) ilstlly «Olalll pliss elid] (o)
s_jnLblocks[17] 0x10C (268) = _le32 68 (E3152dl 43 (0 dublizoY Bl g 55 S gl) G0lsodl Wl inode (o &bl dseud

EXT4_FEATURE_COMPAT_64BIT &350 3503 &l § pollio (55w 64 053

0x150 (336)  _le32 4 (Wl 20 32) Jlez Y Sl sue
_ 0x154 (340)  _le32 4 (Wl Co 32) 33gmed] SSUl Sus
_ 0x158 (344) = _le32 4 (Wl Co 32) 3ol SUl Sus
_ 0xI5C (348)  _lel6 2 J8YI e ol # elles Oz inodes gasz
_ OxISE (350)  _lel6 2 ol # 3o Oz Byl inodes
Miscellaneous flags : degize Olale pll &T
0x0001 = EXT2_FLAGS_SIGNED_HASH Signed dirhash in use plasdl & ) Jood S il dod
s_flags 0x160 (352)  _le32 4
0x0002 EXT2_FLAGS_UNSIGNED_HASH = Unsigned dirhash in use plasedl § 3,Ls) Jass ¥ s Gile ded

0x0004 ~ EXT2_FLAGS_TEST_FILESYS OK for use on development code ookl 3,44 slas Jol oo


https://en.wikipedia.org/wiki/storage_device
https://en.wikipedia.org/wiki/Trim_(computing)
https://en.wiktionary.org/wiki/Enable
https://en.wikipedia.org/wiki/Unsigned_number
https://en.wikipedia.org/wiki/Signed_number_representation
https://en.wikipedia.org/wiki/Directory_(computing)
https://en.wiktionary.org/wiki/hash
https://en.wikipedia.org/wiki/Flag_(computing)
https://en.wiktionary.org/wiki/reserve
https://en.wikipedia.org/wiki/Inode
https://en.wikipedia.org/wiki/Inode
https://en.wiktionary.org/wiki/free
https://en.wiktionary.org/wiki/reserved
https://en.wikipedia.org/wiki/Block_(data_storage)
https://en.wiktionary.org/wiki/valid
https://en.wikipedia.org/wiki/Inode
https://en.wikipedia.org/wiki/Unix_time
https://en.wiktionary.org/wiki/created
https://en.wiktionary.org/wiki/feature
https://en.wiktionary.org/wiki/Enable
https://en.wiktionary.org/wiki/Meta_Block_Group
http://en.wikipedia.org/wiki/Allocate-on-flush
https://en.wiktionary.org/wiki/Disable
https://en.wikipedia.org/wiki/Data_(computing)
https://en.wikipedia.org/wiki/Metadata
https://en.wikipedia.org/wiki/Block_(data_storage)
https://en.wiktionary.org/wiki/Track
http://fibrevillage.com/storage/565-what-s-barriers-how-to-enable-disable-it-on-linux
https://en.wikipedia.org/wiki/Write_barrier
https://en.wikipedia.org/wiki/Data_ordering
https://en.wiktionary.org/wiki/commit
https://en.wiktionary.org/wiki/flush
https://en.wikipedia.org/wiki/Journal_(computing)
https://en.wikipedia.org/wiki/Metadata
https://en.wikipedia.org/wiki/Data_(computing)
https://en.wiktionary.org/wiki/commit
https://en.wikipedia.org/wiki/32-bit
https://en.wikipedia.org/wiki/POSIX
https://en.wikipedia.org/wiki/Access_control_list
https://en.wikipedia.org/wiki/User_space
https://en.wikipedia.org/wiki/Extended_file_attributes
https://en.wikipedia.org/wiki/Process_(computing)
https://en.wikipedia.org/wiki/Directory_(computing)
https://en.wikipedia.org/wiki/Group_identifier_(Unix)
https://en.wikipedia.org/wiki/Computer_file
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/Mount_(computing)
https://en.wikipedia.org/wiki/Debugging
https://en.wikipedia.org/wiki/Information
https://en.wiktionary.org/wiki/Default
https://en.wikipedia.org/wiki/Mount_(computing)
https://en.wikipedia.org/wiki/Flag_(computing)
https://en.wikipedia.org/wiki/Byte
https://en.wiktionary.org/wiki/Default
https://en.wikipedia.org/wiki/Unsigned_number
https://en.wikipedia.org/wiki/Unsigned_number
https://en.wikipedia.org/wiki/Unsigned_number
https://en.wikipedia.org/wiki/Tiny_Encryption_Algorithm
https://en.wikipedia.org/wiki/MD4
https://en.wikipedia.org/wiki/Cryptographic_hash_function
https://en.wikipedia.org/wiki/Directory_(computing)
https://en.wiktionary.org/wiki/indexing
https://en.wikipedia.org/wiki/Directory_(computing)
https://en.wiktionary.org/wiki/hashes
https://en.wiktionary.org/wiki/Default
https://en.wikipedia.org/wiki/Algorithm
https://en.wikipedia.org/wiki/HTree
https://en.wiktionary.org/wiki/hash
https://en.wikipedia.org/wiki/Random_seed
https://en.wiktionary.org/wiki/orphaned
https://en.wikipedia.org/wiki/Inode
https://en.wikipedia.org/wiki/external_journal
https://en.wikipedia.org/wiki/Flag_(computing)
https://en.wiktionary.org/wiki/Device
https://en.wikipedia.org/wiki/journal_file
https://en.wikipedia.org/wiki/journal_file
https://en.wikipedia.org/wiki/Inode
https://en.wikipedia.org/wiki/Journaling_block_device
https://en.wikipedia.org/wiki/Journaling_file_system
https://en.wikipedia.org/wiki/Universally_unique_identifier
https://en.wiktionary.org/wiki/External_Journal
https://en.wiktionary.org/wiki/set
https://en.wiktionary.org/wiki/valid
https://en.wikipedia.org/wiki/Journaling_file_system
https://en.wiktionary.org/wiki/expansion
https://en.wiktionary.org/wiki/Group_Descriptor_Table
https://en.wikipedia.org/wiki/E2fsprogs
https://en.wikipedia.org/wiki/Directory_(computing)
https://en.wikipedia.org/wiki/E2fsprogs
https://en.wiktionary.org/wiki/regular_file
https://en.wiktionary.org/wiki/preallocate
https://en.wikipedia.org/wiki/Flag_(computing)
https://en.wiktionary.org/wiki/Enable
https://en.wiktionary.org/wiki/Directory_preallocation

s_mmp_interval
s_mmp_block

s_raid_stripe_width

s_reserved_pad

s_snapshot_inum

s_snapshot_r_blocks_count

s_snapshot_list

s_first_error_time

s_first_error_block

s_first_error_func[32]

s_last_error_ino

s_last_error_func[32]

s_mount_opts[64]

s_grp_quota_inum

s_backup_bgs[2]

s_encrypt_pw_salt[16]

s_prj_quota_inum

s_reserved[98]

s_checksum

0x164 (356)

0x166 (358)

0x168 (360)

0x170 (368)

0x174 (372)

0x175 (373)

0x176 (374)

0x178 (376)

0x180 (384)

0x184 (388)

0x188 (392)

0x190 (400)

0x194 (404)

0x198 (408)

0x19C (412)

0x1A0 (416)

0x1A8 (424)

0x1C8 (456)

0x1CC (460)

0x1DO0 (464)

0x1D4 (468)

0x1D8 (472)

0x1E0 (480)

0x200 (512)

0x240 (576)

0x244 (580)

0x248 (584)

0x24C (588)

0x254 (596)

0x258 (600)

0x268 (616)

0x26C (620)

0x270 (624)

0x274 (628)

0x3EC (1020)

__lel6

__lel6

_le64

_le32

us

_u8

__lel6

__le64

_le32

_le32

__le64

_le32

_le32

__le32

_le32

__le64

_le32
_le32
__le32
__le32
__le64
_u8
_u8
_le32
__le32

_le32

_le32

_le32

_le32

__le32

__le32

_le32

392

0x0010 ~ EXT2_FLAGS_IS_SNAPSHOT This is a snapshot image snapshot (:LB;U din) dyg0 0l
0x0020 ~EXT2_FLAGS_FIX_SNAPSHOT Snapshot inodes corrupted 34wls Snapshot ;3.0 inodes
0x0040 EXT2_FLAGS_FIX_EXCLUDE Exclude bitmaps corrupted Exclude bitmaps jgall 64wl &5l Olistas
RAID stride &) dsias § day & 8u>
MMP (s HUas| s dae #

Sl pliail) samibl Juo gl mie
MMP susil] Jogll g Sl pls dlas Clily A 63, #

blocks on all data disks (N*stride) RAID stripe width &) dsias § by il e
2 A s_log_groups_per_flex 1955w (flex_bg ds game JSi5 e S Ole gazn dae) & ) JiSUl de game o>
EXT2_CRC32C_CHKSUM (@e320) 1 o dodlal] Sugll daddl] duool) SLLI £ gams (3505 duoyylss g 5o
ks pter

(P/E cycles 55aomkl guak! Ol 93 denis) SSD (ol 31 e JiSU1 el ol duaS s Ao s 1) il 858 & AL allsi J] dygiSh) lbublS sae

Inode number of active snapshot (,.SiJ / e2fsprogs § pdscius i) dactidl] 8 5all inode 63,
sequential ID of active snapshot (,uSiJ / e2fsprogs § puscus &) dacsid] §)sall dmlss Loa

snapshot alail) diej y50
(083 / e2fsprogs @ pasctue yie) MWebituns Jlostwd) daridd] 890l 839zl JiSII due

(S / e2fsprogs & pustius y8) 0,8l (e snapshot jgo d3Y &luy inode 63,

number of fs errors seen 8okl stz sue

first time an error happened [(RASTYRUNCTS) NS P ERES) s Jsl £935 00

inode involved in first error s Jsb b, bl inode

block involved of first error s Job dhas bl dbsSI) o3

function where the error happened Tz B9 ol dab o)l ol

slhs Y line number where error happened syl s b{i ol o)
most recent time of an error (R SFRUNCTS) NPV ERES) s ol e

inode involved in last error s &usly ks, bl inode

line number where error happened s Susl &9 ool Sl [3)

block involved of last error s Gasb das bl AUl )

function where the error happened s Susl ) ool dadsgll ol

S el Jog Ol 2T ge (sl 50053) ASCIZ ik

inode number of user quota file pasiud] das als inode o3,

el e

inode number of group quota file de gaoddl da> ilo inode 03

(Soliss dsluuses o Bl ol 9 i Lils Jisdl 1ie) overhead blocks/clusters in fs Glalll pliss § 4o od) | SU1 sTadlisll
(sparse_super2 &34 (53 Al 3) superblock (se grud (adsts Il IS Sl gazee

QWIS 55 ablasl me dodlal) Slun sl O b 135 T § Sloojlss 4 U] plasiodl wis ladas duay o8 (I (1 gry) Aokl puil) dus o

0 EXT4_ENCRYPTION_MODE_INVALID dodlo & dun))lss
1 EXT4_ENCRYPTION_MODE_AES_256_XTS XTS Jasd § 0256 ] gl 4] AES
2 EXT4_ENCRYPTION_MODE_AES_256_GCM GCM haes ¢ 0-256 ] gl 4]l AES
3 EXT4_ENCRYPTION_MODE_AES_256_CBC CBC hass § Cu-256 ] gl 4] AES
4 EXT4_ENCRYPTION_MODE_AES_256_CTS CTS Jass § Cu-256 ] g 2] AES

Salt used for string2key algorithm (,.a4al) string2key duo),les Jol o Cgw
lost+found JJ> inode (3, / =830

project quotas ¢ 5 (o il paas sty gVl inode

cre32¢(~0, $orig_fs_uuid) csum_seed (s dl> § doudl] odn.metadata_csum Sblus § dodsciud! g ool 586 )5
S &l ] sde
cre32¢(superblock) (FS UUID Lay] Joiu superblock L=l 4LSJI 4y & 902w 3895 Olue) Super block g geow (3345

(ext4.wiki.kernel.org : )aall) Cob 1024 oz Yl &SIl g

EXT4 S § extd bahass o 4 &y o))


https://en.wikipedia.org/wiki/Checksum
https://en.wikipedia.org/wiki/Block_(data_storage)
https://en.wiktionary.org/wiki/Padding
https://en.wikipedia.org/wiki/Cyclic_redundancy_check
https://en.wikipedia.org/wiki/Value_(computer_science)
https://en.wiktionary.org/wiki/calculations
https://en.wikipedia.org/wiki/Checksum
https://en.wikipedia.org/wiki/Random_seed
https://en.wikipedia.org/wiki/Inode
https://en.wikipedia.org/wiki/Lost_and_found#Computing
https://en.wikipedia.org/wiki/Inode
https://en.wiktionary.org/wiki/encryption
https://en.wikipedia.org/wiki/Algorithm
https://en.wikipedia.org/wiki/Salt_(cryptography)
https://en.wikipedia.org/wiki/Ciphertext_stealing
https://en.wikipedia.org/wiki/Advanced_Encryption_Standard
https://en.wikipedia.org/wiki/Cipher-block_chaining
https://en.wikipedia.org/wiki/Advanced_Encryption_Standard
https://en.wikipedia.org/wiki/Galois/Counter_Mode
https://en.wikipedia.org/wiki/Advanced_Encryption_Standard
https://en.wikipedia.org/wiki/Disk_encryption_theory#XEX-based_tweaked-codebook_mode_with_ciphertext_stealing_.28XTS.29
https://en.wikipedia.org/wiki/Advanced_Encryption_Standard
https://en.wiktionary.org/wiki/Invalid
https://en.wiktionary.org/wiki/mode
https://en.wiktionary.org/wiki/valid
https://en.wikipedia.org/wiki/Algorithm
https://en.wiktionary.org/wiki/codes
https://en.wikipedia.org/wiki/Disk_encryption_theory
https://en.wikipedia.org/wiki/Encryption_algorithm
https://en.wikipedia.org/wiki/Backup
https://en.wiktionary.org/wiki/dynamically
https://en.wiktionary.org/wiki/calculate
https://en.wikipedia.org/wiki/Linux_kernel
https://en.wikipedia.org/wiki/Overhead_(computing)
https://en.wikipedia.org/wiki/Block_(data_storage)
https://en.wikipedia.org/wiki/Data_cluster
https://en.wiktionary.org/wiki/group_quota_file
https://en.wikipedia.org/wiki/Inode
https://en.wiktionary.org/wiki/user_quota_file
https://en.wikipedia.org/wiki/Inode
https://en.wikipedia.org/wiki/Mount_(computing)
https://en.wiktionary.org/wiki/options
https://en.wikipedia.org/wiki/ASCII
https://en.wikipedia.org/wiki/String_(computer_science)
https://en.wikipedia.org/wiki/Inode
https://en.wikipedia.org/wiki/Unix_time
https://en.wiktionary.org/wiki/most_recent
https://en.wiktionary.org/wiki/Line_number
https://en.wikipedia.org/wiki/Function_(computer_science)
https://en.wikipedia.org/wiki/Block_(data_storage)
https://en.wikipedia.org/wiki/Inode
https://en.wikipedia.org/wiki/Unix_time
https://en.wiktionary.org/wiki/errors
https://en.wiktionary.org/wiki/errors
https://en.wikipedia.org/wiki/E2fsprogs
https://en.wiktionary.org/wiki/on-disk
https://en.wikipedia.org/wiki/Inode
https://en.wikipedia.org/wiki/E2fsprogs
https://en.wikipedia.org/wiki/E2fsprogs
https://en.wikipedia.org/wiki/E2fsprogs
https://en.wiktionary.org/wiki/active
https://en.wikipedia.org/wiki/Snapshot_(computer_storage)
https://en.wikipedia.org/wiki/Inode
https://en.wikipedia.org/wiki/Program-erase_cycle
https://en.wikipedia.org/wiki/Solid-state_drive
https://en.wikipedia.org/wiki/Flash_memory#Memory_wear
https://en.wiktionary.org/wiki/estimating
https://en.wiktionary.org/wiki/lifetime
https://en.wikipedia.org/wiki/File_system
https://en.wikipedia.org/wiki/Kibibytes
https://en.wiktionary.org/wiki/Alignment
https://en.wiktionary.org/wiki/Padding
https://en.wikipedia.org/wiki/Cyclic_redundancy_check
https://en.wiktionary.org/wiki/valid
https://en.wikipedia.org/wiki/Value_(computer_science)
https://ext4.wiki.kernel.org/index.php/Ext4_Metadata_Checksums
https://en.wikipedia.org/wiki/Algorithm
https://en.wiktionary.org/wiki/flexible_block_group
https://en.wiktionary.org/wiki/multi-mount_prevention
https://en.wiktionary.org/wiki/checking
https://en.wiktionary.org/wiki/wait
https://en.wikipedia.org/wiki/Inode

Extended File Allocation Table Jiabl / (uuochl SUALI 29395 Jgua

0o 5SYI Loguas SDXC bty 550 ,S1ss Jto . diatll usd JI 8 S101 Blass i gacnkl USB ol 31 St citpiod] dudanooll Sloill (3 pukintuns (2006 ple so) (dgus Sols o (¢ 3l50m] Solalo ol Jim

[42].FAT32 & 552 skl Coblouz 4 (alll oo do Ao 035l25 go (5B 53 3T 43Y) NTFS Oilils pllail) JouIS pusciug b Wles dusxg)l SSD 3 HDD (o 31 g (381528 L] exFAT .Cublowe 32

exFAT (555 8uog duis
(43Ul do5S)CUlll dibaing FAT Jshiz ikate @ M8YI dihis o duwsdy 3blio O G 0553 exXFAT (3358 8usg g 33 Uz
ey gVl amy 8 ile 3B dblinl 6,515 ddsl gld 12 o (5535 gMBY) dihate

BPB CMaleo go MBS gusdy g3 gld

(850501 £38Y1 ol 3 U= (1) MEBS 4L 8uzew ¢ 33] Olelas 8 .

(Wl plassiul G9d) jozmome g lhd .

(3b=ll ols) OEM Cidllse glab .

[39] (Alad) Sleladl) Gl JolSal) g oamll 3305 gllad

glaill @35 + (512 glb3) Olow

0 ) g g L3
00000 (0) )
1 Butas £ 36 Olelhs 8
0200 (512)
9 4Lo¥l ghill eilo OMalse g lhs
01200 (4608) " e €
10 gz g3
1400 (5120)
1 soohl 335 g lad
1600 (5632) & SR
12
1800 (6144)
13 '&7))
1a00 (6656) ]
. N
2a00 (10752) W\
ab)j
22
2600 (11264)
23
2¢00 (11776)
<l FAT Gio) 5o ol 8528
VBR § FAT &3 - 24 FAT 0
2 VBR§ FAT Jsb 4o
TexFAT iy @ ks FAT 1
FAT JUsb + FAT do13| FAT 1

VBR § FAT Jsb dad

<l isS) o) s sl Byzd

W8l da
VBR § 48Ul dasS do13] : 55
ClusterCount+1
«  Allocation Bitmap (2 sshimll)  aBUsll miss Bshas o
o Up-case Table (Bosii)  8,u8) Bylokl Jgaz
«  Root Directory (4 ssisll) Siedl .

« Files & Directories Algolike o


https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/Large_file_support
https://en.wikipedia.org/wiki/Overhead_(computing)
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/Hybrid_drive
https://en.wikipedia.org/wiki/Solid-state_drive
https://en.wikipedia.org/wiki/Hard_disk_drive
https://en.wikipedia.org/wiki/Gibibyte
https://en.wikipedia.org/wiki/SDXC
https://en.wikipedia.org/wiki/Secure_Digital
https://en.wikipedia.org/wiki/USB_flash_drive
https://en.wikipedia.org/wiki/Flash_memory
https://en.wikipedia.org/wiki/Microsoft
https://en.wikipedia.org/wiki/Proprietary_format
https://en.wikipedia.org/wiki/File_system

0x00 (0)
FikeSystemName 0x03 (3)
0x0B (11)

MustBeZero
0x24 (36)

dd if=/dev/sda3 of=exfat_sec 24 bs=

0000
0010

0040
0050
0060
0070
0080
0090
00a0
00b0

0100
0110
0120
0130
0140
0150

01b0
01cO

01£f0
0200

00 01 02 03

00

25

28

00

45
00

(exfat super block) - EXFAT (3353 84> e g3 sl

04

58
00

12 count=24 | hexdump -C -n 512

05 06 07 08 09 OA OB 0C OD OE OF

46 41 54 20 20 20 00 00 00
00 00 00 00 00 00 00 00 00

0123456789ABCDEF

| . .Retirez le dis|
|que...Err. disqu|
|e...Pressez une |
| touche pour red. |
|marrer. ... . |

|

el b, JMP 0XEB7690 & 344l doglss
1 8 B 8388 8548 dogls3
1 SHORTJUMP 35z E38Y i Y 3l OIS 0ls i Cgws Sale Clake dalsil § dyslhae
1 NOP &les ¥ dolss
Sl 8,45 (G5 C OEM ID &Lo¥l ghill ilo disa
"EXFAT " 45 58 46 41 5420 20 20 77h 3 40h sl o dsBlsl) exFAT BPB Jlssiul ] 505 dival 1 gl

Ole eluks (FAT32 §) DOS 3.31 BPB Calee dlS
Ol sty 259 (FAT32 §) DOS 7.1 EBPB 3.kl CMalzkl

000 3 ats 0X03F J] 0X00B weodl 3 Slisls Dol 0 3 0003 yonll dis "EXFAT " mdsly 3,555 .FAT32 EBPB dylckl OM-ull s 77h J] 40h aodl o exFAT BPB

0x40 (64)

0x48 (72)

FatOffset 0x50 (80)

0x54 (84)

ClusterHeapOffset

0x58 (88)

0x5C (92)

ClusterCount

0x60 (96)

0x64 (100)

lalales oz 0 50 Oy I3 ol Jacwsl) & 0,83l Y1 dardl] 3555 5f (MBR (e dol3¥1) o058l g & gl Jsl
0x3f 00 00 00 00 00 00 00 = 63 ngdl &M! Wl e
(Olelhall sus) exFAT (355 8y e
0x00 £8 9e 24 00 00 00 00 = ¢la3 614,266,880:ls  «
(VBR (e do13¥)) (Oleladll sas) (Dgoshl de3lal) FAT Jsas Jsi Olgis
0x00 08 00 00 = 2048 &;\lﬂ}:ﬁj‘ &Uaﬂl! WJle e
(Oleladll sa5) (ol deslall) FAT gz
x00 4a 00 00 = &U:é 18,944:Jle o
[41] [40] (VBR (10 d>13Y)) (Oleladll sue) (Custer heap wdlis)l desS dilus) SLLL dihie Ll Hlgis

0x00 58 00 00 = 22,528 gbﬁ_,:.nJl gladll :Jle o
xXFAT § adlisl] dosS Dl Hsaaa

+  Allocation Bitmap (2 ssmiml)  aBlisll mpis Bshas o
«  Up-case Table (3osiisl)  8uSUl Boloekl Jous o
+  Root Directory (4 3ol Sl .
+ Files & Directories Aol golile o

43bsll @53 Ao st 3o 38,43kl dosS @ Bitmap Allocation Jsuz
oY) Galaill ssiisll @ge wasd
Bitmap &l gl G Gudsiie gk 0 dsiisll sl i 2 Ssdiell ga 15 Bitmap &350 d8saall

8190 g_U:E =2-(2 555;le &U:é @3,:) 0x00 20 00 00 = 8192 :Jla
[38] wdtisll sus
0xa0 9e 24 00 = ssdie 2,399,392 :Jls .
[40][36].(VBR 30 d>13¥1) izl Jdwl § Ssiis Jsl
0x06 00 00 00 = 06 :Jle .

24062 gl = (2 dghiml] wie 145 Bginll) sgite 2 - (ASlisll dagS dluy) 22528 pllad + (ssdic 6 * glad 256) 1536 = (oMel sumbl) 6 3giiisl]

24062 ¢ o)l asdgas 6 3siisl] dis Hizdl Wl &l Ssie (03]

(525501 85 g ie (5 lend) G lally S35l phasitals Al 1) G35l Butor sl ] 5,



https://en.wikipedia.org/wiki/ExFAT
https://en.wikipedia.org/wiki/ExFAT_BPB
https://en.wikipedia.org/wiki/ExFAT
https://en.wikipedia.org/wiki/ExFAT_BPB

0x3e 54 95 60 = 6095-543E :Juulucik] (ué)Jl e e

(&35 dszl 0 = 351 Coby 5 . dale/dudy Azl 10 035 = ol Col) exFAT Glaks pllss 85lu0] o3

0x68 (104) 2
0x00 01 = exFAT 1.00 3)lu0)l oin ¢3yds o
O35l uss (Ul) sl
(€ 16)- 0x00 00 :Jlie o
85 iin Oy S5 G &55e el 04 55 B g Al (ile ] clikaetill A5LH) dghalls Ueooll daSla)l s d2l oo
S5 ey iyl eze ole e
0y Bitmap Jsls FAT Jsi
ActiveFat [37] 0 ol FAT daidl dowdl
1¢y (TexFAT § lai) Bitmap (;ibs FAT b
0x6A (106) 2
0y clean slas] Hsuy (32555 Busg
VolumeDirty 1 ol 532355 By sllas
1cy dirty clasY1 8,55 3355 8uss
0y A4 AL Lol Lyaws 5 51 i3 gl oo ol o
MediaFailure 2 ol sl Jid
1y LUSI/el il Ollas pasmy Jid
ClearToZero 3 ol - B gy
Reserved 4 Co 12 - o= W 8)9zmexa
(g3 USI by 4096) 2" sa8¥ls (a3 JSI Sl 512) 2° 3oY1 dasdll. (gl 8 d 2 ol T ¢yl sasll 863) glhd USI Ol dus
BytesPerSectorShift 0x6C (108) 1 "

0x09 = (<ol 512)2° o)l o 2l o

Collees 32 9o dsiinl) oz 981 1 27 (0285 (dsis USI g8 1) 2° 3oVl dasdll (il dusdl B3) dgiis USI Olelladll sus
0x6D (109) 1
0x08 = dsiie JSU glhad 256 =2° :Jle o

(TexFAT i 3 2 0555 o) 1 Ladls «c35a) Bu-g e FAT g dus

NumberOfFats 0x6E (110) 1

0x01 =1:Jle
DriveSelect 0x6F (111) 1 0x80 Laslo ygSiw «(Extended INT 13h dsblakl <l Jd o pasitun) oo, 035
0x70 (112) 1 0x01 = %1 :lie )5S O3y o 3 U] 11995 @o deacasel aBlisl) dystll dewtl (3520 4 = 0xfF) (UL diate Jlasttal deus
Reserved 0x71 (113) 7 0x00 00 00 00 00 00 00 : Lo 0 La3ls d)gmxexe
BootCode 0x78 (120) 390 (B 2] dat)) o = oMl oyl Jlio) Dty £ 38) 6,05
_ Ox1EE (510) 2 (55AA = 0xAA55) &8y
ExcessSpace 0x200 (512) 2/BytesPerSectorShift - 512 (&MY =355 uss JL3] st 1o §gSaw by 512 e ,)ST gladll gz OIS 13)) pasas ¥

(MEBS &5L5] 8uzae £35] Silellsd 8) - azal Y8V gllas duy

0200 00 00 00 00 00 00 00 00 00 00 00 00 0O 00 00 00

03£0 00 00 00 00 00 00 00 00 00 00 00 0O

ExtendedBootCode 0x00 (0) 2BytesPerSectorShift - 4 (¢LE;JI &s 8,4h) dutes ¢8| 8,88

_ 2ABytesPerSectorShift - 4 4 OXAAS550000 ekl &38YI gUad mdg
(bl 5b230) 000055AA 2355 3525 [T s Lo (5w okl g 381 15 pasntay o 13 0 g3 S 3 [EBEAEBE sl pad JolS Jiss g 3591 5,8 ekl Clelindl §
OEM 4ol ghill =il Cblolse ¢l
1200 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O

13£0 00 00 00 00 00 00 00 00 00 00 00 00 OO 00 00 0O

[0] &Malse
555 305 o3| [ OEM alma Joww 4ty
ParameterType 0x00 (0) 16 GUID G50 635 a4 (0 92 dko¥l ghill silo - alall g5
ParameterValue 0x10 (16) 32 OBM 4oVl ghill (ilo U3 oo daake - Jalell dad

dogosdl OMolsll ol Wl
OAOC7E46-3399-4021-90C8-FA6D389C4BA2

0x00 (0) 48 OemParameterType; //Value is OEM FLASH PARAMETER GUID
EraseBlockSize; //Erase block size in bytes
PageSize;
NumberOfSpareBlocks;
tRandomAccess; //Random Access Time in nanoseconds
tProgram; //Program time in nanoseconds
tReadCycle; //Serial read cycle time in nanoseconds
tWriteCycle; //Write Cycle time in nanoseconds
Reserved[4];
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struct

{

struct

//If the GUID is all zeroes, it indicates the parameter is undefined.
GUID OemParameterType;

//OEM-specific parameter structure
UCHAR OemParameters[32];
}
OemParameterArea[10] ;
UCHAR Reserved[32];
}
OEM PARAMETERS ;
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0; i < bytes; i++)

if (i == 106 || i == 107 || i == 112)

checksum = (checksum << 31) | (checksum >> 1) + data[i];
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