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gooooogood 200 0000000000400

If(BPB_FATSz16 != 0)

FATSz = BPB_FATSz16;
Else
FATSz = BPB_FATSz32;
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NOTE: O0O0OOUooooooono BPBU U UUOOOOUOOOOOO BPBU O OOOOOOO 00
goouodoouoooououooodood coooooooooooo ol

gooooodno Notoootdoooodod FATOOO oO0OUOoOooooood

FirstSectorofCluster = ((N — 2) * BPB_SecPerClust) + FirstDataSector;

NOTE: OO BPB SecPerClusO0 2000000 1020408 00000003 BPB_SecPerClus [
dododoooooon SHFOOoOOooooo Intel x86 00 2000000000 MULDOOO
gbpvidodoodoooododdodoodooboodooonodood



FAT: General Overview of On-Disk Format
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RootDirSectors = ((BPB_RootEntCnt * 32) + (BPB_BytsPerSec — 1)) / BPB_BytsPerSec;
FAT320 RootDirSectors [ 00
gubbooobboooonod
If (BPB_FATSz16 != 0)
FATSz = BPB_FATSz16;
Else
FATSz = BPB_FATSz32,
If (BPB_TotSec16 != 0)
TotSec = BPB_TotSecl6;
Else
TotSec = BPB_TotSec32;
DataSec = TotSec - (BPB_RsvdSecCnt + (BPB_NumFATs * FATSz) + RootDirSectors);
googn
CountofClusters = DataSec / BPB_SecPerClus;
goooooooogdod
guoooodod FATOOOOOoOooodoooo OO0O000 off-by-one OO0
guoooodon *< 0 “ <7 dodiddododuooooduoood
If (CountofCluster < 4085) {
FFAT OO0 FAT12%*
}
Else if (CountofCluster < 65525) {
FAT OO0 FAT16*

}
Else {

FFAT OO0 FAT32%

}
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O FATOOO Microsoft OD0OOU0DO0OO0OODOOOODOOOODOOOOOOO FATOOOOO

NOTE: OD00O0O0OOOOOOO FATOODOOODODODDODODODOODO offbyl 0208110 OO off
byl 000 ODOO0OOODOODOOODOODOODOODOOODOOODOOO FATOOOOODOO
gooooodogd 4085 0 6552591 0 000000000 OO e

00000000000 Count of Cluster DD ODUOOOOOOOOO the count of data clusters [
od 2000000 ooooooor [0 Maximum valid cluster number for the volume oooo +10
“O00000000O™ 0Ocount of cluster including the two reserved cluster oo0 oo +20



FAT: General Overview of On-Disk Format

FATUOOOOUOOOoOooooooo NJOOO FATOOOODOOOOOO FAT16 00 FAT320 [
0odooon FATI20000000

If (BPB_FATSz16 !=0)

FATSz = BPB_FATSz16;

Else

FATSz = BPB_FATSz32,
If (FATType == FAT16)
FATOffset = N * 2;
Else if (FATType == FAT32)
FATOffset=N * 4:

ThisFATSecNum = BPB_RsvdSecCnt + (FATOffset / BPB_BytsPerSec);

ThisFATENtOffset = REM (FATOffset / BPB_BytsPerSec);

REMO)OOOOOGOGOoOod FATOffset 00 BPB_BytsPerSec [0 [ [0 [0 ThisFATSecNum FATO O
O00 NOOODO 0DDO00D0000 FATOODOOODOO O0OO0OO0O FATSZOODOOODOODOO FAT
gooouoooogdod FATSz*20 00000

OO0o00oOooon  ThisFATSecNum( O 0O 00O 0O FATOOO oUOdOOO)Obooooooooonon
OO0 8-bitSecBuff DOOOOOOOO WORD OO 16-bit DOODOOOOOMO DWORDO O 32-bit O
gooogao

If (FATType == TAF16)

FAT16ClusEntryVal = *((WORD *) & SecBuff[ThisFATEntOffset]);
Else

FAT32ClusEntryVal = (*((DWORD *) & SecBuff[ThisFATEntOffset]) & OXOFFFFFF;
gooooogo

00000000 00ooooon

If (FATType == FAT16)

*((WORD *) &SecBuff[ThisFATEnNtOffset]) = FAT16ClusEntryVal;
Else {
FAT32ClusEntryVal = FAT32ClusEntryVal & OXOFFFFFFF;
*((DWORD *) & SecBuff[ThisFATENtOffset]) =
(*((DWORD *) & SecBuff[ThisFATEntOffset])) & 0xFO000000;
*((DWORD *) & SecBuff[ThisFATEntOffset]) =
(*((DWORD *) & SecBuff[ThisFATENtOffset])) | FAT32ClusEntryVal;

}

000000 FATOOOOOOOOOOOOOO FAT3ZIFATI OOO 28-bit DOOOOOOO 40
0000400000000000D000O0D0O0O0DOOODOO0O FAT3Z2 00 32-bit OOODOO0IODOOO
0 4-bit O

goooodoouoooodoobodogn FATZZ DO OOOoOooonOo 28-bit OO0
32-bit 00000000 FAT3Z10O 00O 0x10000000,0xFO000000] Ox00000000 O O O OO OO ODOODO
00000 4-bit OOOOOOOOOOO Ox30000000000000 OXOFFFFFF O OO OOQOGQOQOQOGd
J0o0odoooooooooooon  Ox3FFFFFF7O 00O DO O0O0O OXOFFFFFFO OO DO OO OO
4-bit.

O0BPB BytsPerSed] D00 0O0O0O 20400000 FATI6/FATIZI DO D OOOOOOOOOOO
0o00odon FATI2O00000000

FAT1IZI 00000000000 O00ooooog 150000 12-bit OO
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If (FATType == FAT12)
FATOffset=N + (N / 2);
A 000000000000 150002000000 %
ThisFATSecNum = BPB_RsvdSecCnt + (FATOffset / BPB_BytsPerSec);
ThisFATENtOffset = REM(FATOffset / BPB_BytsPerSec);
goooodoooodoood
If (ThisFATENtOffset == (BPB_BytsPerSec - 1)) {
A 000000 FAOUDOOODODOOODOOODOOoOooooo
F 00000000000 FADOOFATZZIOODOOOO ¥
A Oooooooooooooooooo NOooooogda *
AN+1O0O0000000000000 NFATDOOOoO *
[ 0O00doddoooooooooooao */
}
O000000 FATI& OOO WORDDODOOO FATIZIOOOOODODODODODOOODOOODOOO
000000 16-bit OO0 12-bit DOOOOOOOO 12-bit O
FAT12ClusEntryVal = *(WORD *) & SecBuff[ThisFATEnNtOffset]);
If (N & 0x0001) {
FAT12ClusEntryVal = FAT12ClusEntryVal >> 4 o ooooog ¥
*((WORD *) & SecBuff[ThisFATEntOffset]) =
(*((WORD *) & SecBuff[ThisFATEntOffset])) & 0xO00F;
}
Else {
FAT12ClusEntryVal = FAT12ClusEntryVal & OXOFFF; < goooog
*((WORD *) &SecBuff[ThisFATEntOffset]) =
(*((WORD *) &SecBuff[ThisFATENtOffset])) & 0xF0QO;
}
*((WORD *) &SecBuff[ThisFATENtOffset]) =
(*((WORD *) &SecBuff[ThisFATENtOffset])) | FAT12ClusEntryVal;
NOTE: OO >0000odoooo 4000 0O <<0OO0O0OO0O0OOooOoOoon 400 o0O0OO
00000000 00ooooon FATOOODOOO 0000000000 0DOO0O0DOOO0DODOo0OO

goddgooooooood FATUOUOOOOoooooooooooooo FirstSectorofCluster
goon
gooooooog 0o— oououoboott — uouobooobbobbbobobo o0 O

000000000  ThisFATSecNumd ThisFATEntOffset DO OO0 OO0 OO EOCO O O End of Cluster

chain D0 0O0O0O0O0OO0OOO0OOO0OOO0OOO0ODOOO EOC U0O0O FATUOUOOOOO FATContent U

000000000 eoCcoOoOoOoOOO
ISEOF = FALSE;
if (FATType == FAT12) {
if (FATContent >= OxOFF8)
iISEOF = TRUE;
}
Else if (FATType == FAT16) {
If (FATContent >= OxFFF8)

iISEOF = TRUE;
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}
Else if (FATType == FAT32) {

If (FATContent >= OXOFFFFFF8)
ISEOF = TRUE;

}

Joood eocidooooooooooooooooooon Microsoft OO OOOOO EOC
000 FAT1200 OxOFFF,FAT16 00O OxFFFF,FAT320 0 OXOFFFFFFE O OO O OO O Microsoft [ 0[O
O00D000D0O0o00

00000000000 000 BATCLUSTER” 00OO0O0OOO* 00" 0O0DOOOODOOOO
gogouogooooo* oo ood FAT12[0 OxOFF7, FAT160 OxFFF7, FAT320 OxOFFFFFFIZI O O O
oottt —>0Otobotuooobouoooouoogno ooooonooooonon
gobdougouotuobobouogbobouoonoog® oo obgouoouooooud

NOTE: OO FAT120 FATleOUOUOUOUOOODUOOOOODOOOOOOOOOOOO FAT32 0 O[O
OXOFFFFFF70 0 00DO0O0ODOOODOOO FAT320 00000000 OxOFFFFFF7O000ODOODOO
goooogood

FATO O OOOoooooouooood ocodooooobobuooobuooonooooon
oo ouoooouobogo mount] [J [J
U0 FATUOOOOUOOOO O00O0O0O0OO FAT32 OO BPB_FSInfo U0 OOgQ ODOOODODOOOOOO
0 FAT3200 BPB_FSInfo OO DOOOOOO

O FATOODODOOOOODODOODOODODOO0DODoOooooooooo FAT[O)OOOOO 8-bit O
BPB MediaJ DD OO 1000000 BPB_MediaOOOO OxF81OO FAT1200 00 OxOFF8] FAT16 O
OxFFF8,FAT32 0 0D OO OxOFFFFFF8O OO O OO FATA|OUOOOOOOOOO EOCCI OO FAT12 00 0O
00000000 EOCOONOFAT16D FAT3200 00 2-bit D0O00O0OOOOOOOOO “0O"00OOOOO
O00000 1000000 FAT160 FAT32000000D000D0ODO0OODOOOO 2-bit.

00 FAT16:

CInShutBitMask = 0x8000;
HrdErrBitMask = 0x4000;

00 FAT32:

ClnShutBitMask = 0x08000000;
HrdErrBitMask = 0x04000000;

Bit CInShutBitMask - 00000 1moooo* oo oo Oooobo ocooooo+* or oo
00000000 oog wvnmoun OO0 ODOOOOOODOOO
00000 ChkDsk/Scandisk O OOO0OO0OOOOOODOO
Bit HrdErrBitMask - 00000 10000000000 /O00ooood oooooono
Oo0oo0DoODoDoooooDoobOobO/0D00000D0DODODOO
ChkDsk/Scandisk OO0 D OODOODOOODOOOOOOOOOOO
OO0 FATOOOOODODOOOOOOO
10 FATOOODOOODOOODOOO FATODOODOOOO FAT DOOO0DOOOOODOO
CountofClusters +10000000 CountofClusters OOOOOOOOOOOOONO
OO0 FATOODOOODO FATODOODOODOOODO  CountofClusters +1 0000 . FAT
OO0O0D00O0DOOoOoDoOooooooon ooaon
2001 BPB_FATSz16( O FAT320 BPB FATSz3Z)O OO ODOODOODOODOOOO FATO
00000000 0OO000n0 DOOOFATOOODOOOOOO  CountofClusters  +10 O
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OO000000onO BPB_FATSz16/320 000 FATUOOUOUODODDOOOOODDO® OO O
U0 FATOUOOOOODOOOOOO4d ooogd

OO0 FATOO FAT Volume Initialization W

O0000 000000000 DbO0bOO0bOoooo 0000 FATOOD OFAT12, FAT160 0 FAT3Z]
0000000000 —0000000000b00b0000 FATOODODOD—0ODOODOO0OO
00000000 O0bOo0obOo BPBOOOODOODOODOOODOOOOOODOO BPB_SecPerClus [
BPB_FATSz16] 0 BPB_FATSz3Z1 O[O Microsoft 0000000 0O0ODO0ODODODOODOODOOOOO
OO00oooood

Microsoft D OOOOOO FATIR200000000000000000000000D00DODOA0O
OO0000ooooooon

“0000000b00o0bOo0obO OoOoOo BpBOODOOODOODOO (f it is afloppy of this type,
then the BPB look like this.) ”

00 FATI200 000000000000 BPBOOODOODOOODOODOODOODOOOOODOOO
O cluster O0OO0OO0OO 4085000000000000O0O AMIOOO0OD0OO FAT12 000000
BPB_SecPerClus 00000000 O0ODOODOO FAT160 O

Oo0O00o0Ooooooooood 512000 FATODOOODDODOODDOODDODODODDOODOODODOOO
000000000000 DO0DO0DO0000000000Do0ooDooDOooDOgY oogo” oooad
OO0 FATODODODODODOOOOOoOooO FATI& OO0 D00O00000O00DOO0O FAT32] Windows 0O O
0000000 b512MB 0000 512MBOOOO FATI6OOODOODOODOO 512MBO 000 FAT3200

00000000000 00000

O00 FATeOODOOODOO SbizMBO00000OO0O0OOOOOOOOOOOOOO FAT16 OO0
O0O0o0DoOooooood FAT320 0000000 FATOODODOODOODDODOODODDODOOODOOOOO
0000 MS-DOS] WindowsO OO ODOODOOODODOODOOOOOO OO0000000 0000 FAT1e, O
OO0000 FAT3ZOOOOODOODOODODODOO 512 000000DOO0DO0ODODODbODbOODbO
BPB_TotSecl6 J 0 BPBSec320 00D OOOODOODOO BPB_SecPerClug]

struct DSKSZTOSECPERCLUS {
DWORD DiskSize;
BYTE SecPerClusVal;

* 000000 FATI®O0OOOO0O0O00O0OO0 S512vMBO0O0CO0O0O000
* 00000000 <512MBO0000000000000000000
* 000 DiskSize 00000000000 ODODOOOOOOODOOO
*BPB_RsvdSecCnt 00000 10 BPB_NumFATSIOOOO 2000
*BPB_RootEntCnt 00000 512000000000000000000
* 00 DiskSize 0000000000 O00O0  FAT6O0O0OO0OOO
|
DSKSZTOSECPERCLUS DskTableFAT16 [] = {

{8400, 0}/ DODOODOOO 41MB,SecPerClusval OO0 00O00O00OOO0O ¥

{ 32680, 2}, DO0ODOOOO 16 MB, 1k cluster */

{ 262144, 4}/ 0000000 128 MB, 2k cluster */

012 0O



FAT: General Overview of On-Disk Format

{524288, 8}, UOOOOOO 256 MB, 4k cluster */

{ 1048576, 16}, /+ OOOOODOO 512 MB, 8k cluster */

F O0oboold FATI& OOOOOooogog

{ 2097152, 32}, DUOOUOODOO 1GB, 16k cluster */

{ 4194304, 64}, ODUOUOUODODOO 2GB, 32k cluster */

{OXFFFFFFFF, 0}/ D OOOO0O 2GB, SecPerClusval OO oOOddOoooood #

e
* 000000 FAT3ZOODOOOODOO 51200000000
* 00000000 >=512MBI000000D0O0O0ODOOOOOO
* 000000 DiskSize 0000000000000 DO0OO0O0ODOO0
*BPB_RsvdSecCnt 00000 320BPB_NumFATS 0000 20000
* 000000000000 D0000 DiskSize DDOOO0ODOOODOO
* 000 FAT320000000
*
DSKSZTOSECPERCLUS DskTableFAT32[] = {
{66600,0},/ OODOO0OO0DO 325MB,SecPerClusval OO0 000000000 ¥
{ 532480, 1}, DO0O00D0DO 260 MB, .5k cluster */
{16777216, 8}, DOODODOO 8GB, 4k cluster */
{33554432, 16},/* O0OODDOOO 16 GB, 8k cluster */
(67108864, 32},/* O0OODOOO0O 32GB, 16k cluster */
{ OXFFFFFFFF, 64)* 000000 32GB, 32k cluster */
3
0000000000000 FATOOOODOOO BPB SecPerClus 0000000000000
0 FATSz16 0 FATSz320000D0000DOO  BPB_RootEntCnt, BPB_RsvdSecCnt [ BPB_NumFATS 0 [
D00D000D0D000D0D0DD0O00D0D00D0D0D DiskSize 0 0ODOO0ODO BPB_ TotSec32 O [
BPB_TotSec16 0 0 O

RootDirSectors = ((BPB_RootEntCnt * 32) + (BPB_BytsPerSec — 1)) / BPB_BytsPerSec;
TmpVall = DskSize — (BPB_RsvdSecCnt + RootDirSectors);
TmpVal2 = (256 * BPB_SecPerClus) + BPB_NumFATS;
If(FATType == FAT32)
TmpVal2 = TmpVal2 / 2;
FATSz = (TMPVall + (TmpVal2 - 1))/ TmpVal2;
If(FATType == FAT32) {
BPB_FATSz16 = 0;
BPB_FATSz32 = FATSz;
} else {
BPB_FATSz16 = LOWORD(FATSz);
[*FAT16 [ BPBO O BPB_FATSz32*/
}
oo ooboodoooodoooodoodooboogoooogo
OO0 Microsoft DOOOOODOOOOODOOOOODOOOOOOOOOOOOOOOOOOOOOO
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OO00ddd FAT1ed FATSzODOOOOOO 2000000 FAT320 FATSzO s8U0U0OOOOOOOOOO
O FATSZOOUOGOUOOooooogod FATSzO U UOUOUOUODUODODUODODOOoooooooooooooooo
gddgoooooooooouooooooobooboooboobooobobbbbbbbbbbbbobbn

FAT32 FSInfo DO 0000 Odooon

FAT320 FATUOUOOUOUOUOUOUOO 000 FATieOOOOOO 128K0 FAT120000 eKOUOOO

gooddd FAT3200000 “ 00" D0oUoooooon APl U0 oooonogd DIR O
gubbdoobobooobuooobobouoon FSInfo 0O0OO0O0O0OOO BPB_FSInfo0OOO Microsoft

O0O0o0obOoon0O 110000 FSinfo OOO

Offset oo
00 00
(byte) (byte)
FSI_LeadSig 04 OO0 0x41615252,0 00000000000 FSinfo O 00O
0000000000 FATR20000000000000
FSI_Reservedl 4 480
OO0 ooooooOOo FATOODOOOOODOO
FSI_StrucSig 484 4 OO0 0x61417272, 00 0OD0OOOOODOOOOO
O0000dooooooooao OxFFFFFFFFO O OO QO O
FSI_Free_ Count 488 4 000000000 ODoooooooooooOo Ooood
O0000000D00000 <f0Ooogoood
000 FATOOOOOOOOOOOOOO0 DOOO0OO0OO0OO0
00000000000 OO0 FAT320 FATOOOOOOO
O00o0o0oooooooooooooooooooon
FSI_Nxt free 492 4 000000 0000000000000 0ooooOon
O000000 OxFFFFFFFEOODOOOOOODOO 2 0
0000 00000000000000 O00O0O0O00d
Ooooao
0000000000 FATR20000000000000
FSI_Reserved2 496 12
00 oOOododdd FATOOOOOOOOOO
OO0 OxAA550000, 0O O0OO0OOOOOOOOO FSinfo 0O
FSI_TrailSig 508 4 O00d0doooooooooad 5100 511000000
O00d0doooooooooad

FAT320 0 O FAT12/FAT16U 00O U0OOOO BPB_BkBootSed FAT12/FATI6e U D OO OUOODOOO
gobbgoobbgoobbgooob* oobobd single point of failure O "bogoobgagd
0000 FAT32 0000 BPB_BkBootSed FAT32 DU UJU0O0O 600000000O0DOO0OODDODOOOO0
gd BpPBOUOUON

gogdddddooooooddodoooouuouuuoooobobbobbobboobobbbbobobo
gobbgoobbtooobbooobbooobboooobbooobobboooon

goobbdod—-=>0d oo ——-0aooooog BPB_BkBootSec OO UOUODOO 60000 O
00 oodoououooooooooooooooon FAT320 000 e 000000 O0OOOO CRERNEN
0000000000 Microsoft O FAT320" ODDOOO” ODO0O0oOO 3000nd s1200000000
0O BPB_BkBootSec 0D UOUOODUOOODOOOOODOOO 3 0000FSInfo ODOOOOOODOOOO
BPB_FSInfoOUOOO O0OOO BPB_ FSInfoOOOUOOOOO FSIinfo OO0

NOTE: DUOUO0OOOODODODbOObOOOoOooon 5100 511 0000000 OxAASRI D DODOOOO

0 14 0O
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ERNIN

FAT OO 0OOO FAT Directory Structure [

gobbooobbooobbuooobobuooon

FATODOOOOOODOO 32-bytes OODOOOOO" ODO” OOOOO rootdirectory UOOOOOO
goobgooobogd FATOOUOOO FAT1216,00000000O0DOO0OOODOOOOODOO
FATUDOOOOooooouoooobougoo BPB_RootEntCnt U0 OO O0OOOOOOOOO OOO
FAT12/16,0 0000000000 FATOOOODODODODODO Oddoooood

FirstRootDirSecNum = BPB_RsvdSecCnt + (BPB_NumFATs * BPB_FATSz16);

FAT320 U0 00ddddddddodouoouououoooooooboobobobobobobbbboboo
O BPB_RootClus D 00O UOOODDODOOO0OODDODOOOODDODODOOUOODObOOOn ( “/" DbOooooo
0),cooooooo . 0 ¢ .. o0bobbd ,o0b0bbooooboboon ooogogoo
OO0 ATTR_VOLUME_D(ODDO)ODODO,0000000 FATOOOGOGOO .

FATO 32-byte ODOOOO

e Offset 00 -
(byte) (byte)
DIR_Name 011 HRERERE
goog:
ATTR_READ_ONLY 0x01
ATTR_HIDDEN 0x02
ATTR_SYSTEM 0x04
ATTR_VOLUME_ID 0x08
ATTR_DIRECTORY 0x10
DIR_Attr 111 ATTR_ARCHIVE 0x20
ATTR_LONG_NAME ATTR_READ_ONLY |
ATTR_HIDDEN
ATTR_SYSTEM
ATTR_VOLUME_ID
goooodoon ,gouoououoboodod 0,
gbobdooooudoood
OO0 WindowNTOO,OOOOOOOOOOO 0, 0o
DIR_NTRes 121
gboooodoodgod
gooooooooooono , od DIR_CrtTime 0O O[O
DIR_CrtTimeTeenth 131 O 20,000000000 0-199 OO
DIR_CrtTime 14 2 ogooooo
DIR_CrtDate 16 2 gooooo
goodoo ,gouddoooudoooo ,ouudao,
DIR_LastAccDate 18 2 goddoooooooooddg ,goob ., oooooo
000 DIR _WrtDate [
DIR_FstClusHI 202 O00000oooog (FAT12/16 OO0 0)
DIR_WrtTime 222 goodood ,guddooogd
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DIR_WrtDate 24 2 000000 ,00000000
DIR_FstClusLO 26 2 0000000000
DIR_FileSize 28 2 0000,0 32-byte OOODO .
DIR_NAME[0]

0000000000000 O0O0  (DIR_NAME[0]).

? 00 DIR_ Name[0]==0xE5, 000000 (DOOOOOOOOOO )

? 00O DIR_Name[0]==0x00, OOOOOO (O OxES), 00 000ooooooon (ooooo
DIR_Name[O[Z OO 0).

OO0 OxE500 DIR_Namel0JUO DO OO0 FATOUOODDOOOODODDOOOODDODOOOOO
gooooogo

?00 DIR_Name[0]==0x05, OO0 0OO0O0O0OOOOOOO OxE5,0xES OUO0OOOOOOO ,0000
OxE5 0O 0O DIR_Name[D OO oOxO5000000O0O0OO0OOOOOOODODOO

DIR NameJ OO OUooooog8 OUOo0ooodon 30doboodoboodouooodood
0000 (0x20) O O O trailing space padded [0

DIR_Name[0D O OO oOx20,000000O0000O0OOO ¢ . 0O0OO0OO0OO DIR_Namell [0 [
OO0o00odooono DR Namedd(OODOOOOODOOOOOooOooog ).

? ooooodogd DIR Namel OO OO QOO :

0x22, Ox2A, 0x2B, 0x2C, Ox2E, Ox2F, 0x3A, 0x3B, 0x3C, 0x3D, 0x3E, Ox3F, 0x5B, 0x5C,
Ox5D,0 0 Ox7dl

O000000O000D000o0oooooon DIR_Namel[D O :
“ foo.bar ” -> “ FOO BAR”
“ FOO.BAR -> “ FOO BAR”
“ Foo.Bar” -> “ FOO BAR”
“ foo” -> “ FOO ”
“ foo. ” -> “ FOO ”
“ PICKLE.A -> “ PICKLE A 7
“ prettybg.big " -> “ PRETTYBGBIG
“ big ” -> 00,DIR_Name[0] OOO 0x200O

0 FATOOODOOOODOOOOODOOO0OO0O ,00000000000000000000 ,0000
000000000 ,0000000 ,00000 DIR NamélOOO “ FOO BAR” O

0000 (DIR_ALttr):

ATTR_ READ ONLY 0000000000000

ATTR_HIDDEN: 000000000000000000

ATTR_SYSTEM: ooooao .

ATTR_VOLUME_ID: 0O0OO FATOO,00000 “ 007" 0000 ,00000000ooog,
oodoododdggooooog ,ouoood DIR_FstClusHI O

DIR_FstClusL,O OO0 oD OO0O0OODOO ).
ATTR_DIRECTORY: 00
ATTR_ARCHIEVE 0000000oO000O0O0Ogd ,00000,000000 ,FAT 0000000

o, bbb bgoobobuoobobugoon
.

0d ATTR_LONG_NAMEOD OOOOO “ 00" duooooooooooobobbbbbbo NERN

0 16 U
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gobobgoobooooobooon

Ooooooo,0* OO 0O ATTR_DIRECTORY O O O D O DIR_FileSize 0O 0O OO 0,
ATTR_DIRECTORYU O OO OOOO DIR_FileSize 0O0O0O0O0OO0O0O OoQOOCOOO0OODOODODOOO EOCC
goooooobobo ), boodobboodo (moo FAT12/16 OO OO ), O DIR_FstClusLO 0O
DIR_FstClusHI ODOOOOOODOOO ,000 FATOOOOOOOOO eoCbOO0OOOOUbObOOOOOO
gdd oddododoouoooooooooobbbbobooboobobbs S0t gobbooooon
gubbdgobbooobobuooobd 32-bytes DOOODDODOOOOOO

goddddd DIR_Namel OO

goodddgd DIR_NAMEIDO OO

goooooooo* o o g obugoon DIR_FileSize 0O0OO0O OOOOOOOOOO
gubbggobbuoobbuoobobugoon O .7 J00dO0O DIR_ClustOO DIR_ClusHI DO OO
goddooooooogoog® gt L. bbb booooon

Oooo* .. 000dd DIR_ClustOO CLUS ClusHI DD DUOGOUOOobOboooobbuoooobobg
gobbooobbooobbooon OO FAT320 0000OU

o ar ot gubbugobonbn
L ugouooobuod
Lt bbbbbbobobobooood

OO0000000 Date and Time Formats [J

OO0 FAT DO0OU0OD0OO0OO0OO0O0O0 /OOOOOO DIR_WrtTime 0O DIR_WrtDate U U OO DIR_CrtTimeMil,

DIR_CrtTime, DIR_CrtDate [0 DIR LastAccDate D0 OO0 00O OOOoOn DIR_WrtTime 0O DIR_WrtDate
OU000DbOO0o0bO0o0bO0o0O0DbO0oDoOOoDoOOooDo0oDooOooOoooooon oonooonooon
Oo0O0D0oOooooog

0000 .00 FATODODOOOODO 1e-btO0O0DO0OODOOOO 19800 10 1000000 OO
O0000 bitoOODOOODO bitls OODOO0O0OO

Bits 0-4 ooddd 131400000
Bits 5-8 o0 1000000000 11200000
Bits 9-15 Oood 198000000000 012700000 1980-210700

0000 .00 FATODOOOODO 1e-bt DDO0OO0O0ODODOOOODODOOOOO bitO OO OO
OO0 bitl5 0000 OoOooOgd

Bits 0-4 o 200 1000004040 02000000 05800

Bits 5-10 gooddd o-59uuunn

Bits 11-15 gooddd o0-2300000

goobgooboooon 00:00:00 O 23:59:58

00000 FAT Long Directory Entries []

U FATOLOOUOOoooooobggobooooobouoooon FATOOOGOOO
? Joodd MS-DOSIOUOUooooooooooooooooooboooo MS-DOS/Windows

godd APIoboooo® 0o ooooooood MS-DO&PI OO OO oo
gododdogooog *»oobooboooon OxFRH OO OO FCB-based-find APIs OO Windows

g 17 0O
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o5 OO MS-DOS/Windows1 O OO OOOO APIOO" OO DOO0OODOOO0O
? Joooodotooodooooooodoonodd dooootdoooodooodd
OO0 FATOODOOODOOOO
? oodoodoooogooood oooodoooodoooodooogogo HEN
gooooogoogd MS-DOS! APIOO0OO0OOOOO0OOD OUOO0oOoouodooooooodoo
godooodoodoooodoobodooooooogoogood heuristics OO0 OO0
goooodooooooog* oo” guooo® oo oo oooouoooodgao
OO0000000 Windows95 OOOOO" OO0” OO0O0OOOO
D000 O00000 Olocality-of-access 0000000 0O0DDO0ODOoOoDOoOoOobOoOooOod
oo oooodoooogo
ATTR_LONG_NAME ATTR_READ_ONLY |
ATRR_HIDDEN |
ATTR_SYSTEM |
ATTR_VOLUME_ID
00000000 sub-componentt OO OO0
ATTR_LONG_NAME_MASK ATTR_READ_ONLY |
ATTR_HIDDEN |
ATTR_SYSTEM |
ATTR_VOLUME_ID |
ATTR_DIRECTORY |
ATTR_ARCHIEVE
oo odoooodoooodoodoooogoooogo
gooooododgd
FATOOOOOOO FAT Long Directory Entry Structure U

ff ogd
00 Offset 0o

(byte) (byte)

O0D0000000 long dir setD00000O0OOO0O

LDIR_Ord 0 1 Ox40(LAST_LONG_ENTRYp O OO UOOOOOooOOoOoOoO
OOoOo0ooOoood  LDIR_OordOODO

LDIR_Namel 1 10 goooooob 150000

LDIR_Attr 11 1 OOooddd ATTR_LONG_NAME

god oododouoooooood

LDIR_Type 12 1 NOTE: ODOOODOOO0ODOOO0ODOODO OD0OODOOOoOoOO
OO0

LDIR_Chksum 13 1 OOooooooo

LDIR_Name?2 14 12 OoOoo0oOooo e-11 0000
OO0 o000 FATO" ODODO”" ODODOOOOOOOO

LDIR_FstClusLO 26 2

DO0O00000OO000oo0o0ooooooon

LDIR_Name3 28 4 Oo0ooooono  12-13 0000

O0/00000000000 Organization and Association of Short & Long Directory Entries O

0000000 asetoflong entries bbb oobobuoon
o000 MS-DOS/WwWindowd] DD D DO0O0OODODDODOO0ODDODDODOO0O0ODDODODOO0O0ODODDOOO0OOODO
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O00000o0oooooOo* OO oooooboooooo /0000000000000
OO000D00000000o000oodooOo0ooDoob0ooDoooooDoOoDooooOoood
O00D0000O00DOO0OO0bOOo0obOOoOobooooag
OO0O000000 Sequence Of Long Directory Entries O

U g

O NOOOOogooood LAST_LONG_ENTRY(0x40) | N
oooooon U
goooood 1
guoooggoobgd oo

00000000000000000000000000000000000000000000
0000000000000 LWDIROrd OOC0OO0OODOODOCDOODOO LDIR Ord 000000 NO
000000 NO LAST LONG ENTRYO O OO (LAST_LONG_ENTRY(0x40) |[NJ OO LDIR OrdO0 OO0
0 ox00 0 OxE5,0 0000000000000 O00O0000O 007 000000 00" 0000
000 LWDIR OdOO0O0O00O00DO0DODODODONOO 10 N|LAST LONG ENTRYIOOODOOO
OO0« 00’ 0000000000000

0000000000000000000 g8-hit DO0C0ODDDOODODOOODOOODOO 11 O
000000000000 0000000000000000000000000000000000
0000000000000000000 MS-DOS/WindowsD O (mount) 00 000000000000
000000000000000000000000000000000000000000

0000000000 coOoooo

/I ChkSum ()

// 0000000000000 oboooobooooooooooooooooooonoo
/11 OO000o0ooooon MS-DOSI 00 0O 0 0O O

/I Passed: pFcbName O000dd 1100000000000

/I Returns: Sum O pFcbNamed 000000 8-bit ODOOOOO

unsigned char ChkSum (unsigned char *pFcbName)
{
short FcbNameLen;

unsigned char Sum;

Sum = 0;
for (FcbNameLen=11; FcbNameLen!=0; FcbNameLen--) {
[/NOTE: DUO0O0OO0OO0OOOOOO
Sum = ((Sum & 1) ? 0x80 : 0) + (Sum >> 1) + *pFcbName++;
}
return (Sum);
}
oot odoobootdoooodoooodoououooodoooog.
gooououooogod MS-DOS/Windows ] O 0O D OO0 O0O0O000O0O0O00O0O0O0OO0O0OO0O0OoOoOo
0000000000000 00O000bO00DOO00DbO0D0DO0ODOOO0ODOOoOoDODOoO0oODOoOobOOooOooDg
Ogo0ooooouooouoooooo« oo™ > alias, alias name 00
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O00000000000004g Storage of a Long-Name Within Long Directory Entries

godddddgoooooooodoodouuououooooooboobbooboobbbbbobobh

goobooobobooobod

oot NuWoooooobogogo
gobobogoobooooboaoon

guobboogoooogogog®

disjoint

130 0000000000000 oboon

NULL O O

goboboobobooobobuooobbooobbooobn
OxFFFFO OO OOOOoOoOboobooboobobbobbbbbbobobobon

OXFFFR]

The quick brown.fox " D0 00O0O0O0O0O0O0O0OODODOOOOODOOO

godddgooooooooooooooououa

o0oOooon 42h w n 0 OFh | 00h | chk-sum X
Dooo00 0000h | FFFFh | FFFFh | FFFFh FFFFh 0000h FFFFh FFFFh
01 T h q OFh | 00h | chk-sum u
-
godgodood i c k b 0000h r 0
Ctrated
T H|E | Q|U]/]I ~ 1 F O | X | 20h NT Rsvd time
ogoog -
Created Last ngt ngt First ] )
Access | 0000h | Modified Modified File Size
Date i Cluster
Date Time Date
Of0o00ooO0oooo* oogoor booooooooooo
OO0O00odood (Name Limits and Character Sets)
googg
gogopoQo s8gUupooooon 3oooooooooooo (¢ .r)H)yooo ODoooooooo

0 soudoodd e400 + 0JOOood

goddgooooooood

goddoooooad

0d OEM U0000000ouououuooogg

$ %
gobbgoboboooobgad

pDBCSUUUUOUOououoooog
godddddgoooooooodoodouuououooooooboobbooboobbbbbobobh

gooogoobodgon

combination

@ ~
OEM 0OODOO codepagel DD DOOOOOODDOOOODODOO
OEM U000 Ooon

character OO QOO OO0

300 +83 UOO0OUOOO 1200 +

S G O

# &

NuDododoooogod
ASCI OO 0O0O 1270000000

8-bit UODODDODOOODODOOOO

OEM DD U0DDbUObUbbbobobobooooooooodooooooooa

gobbogoobbooobobuooobbuoobbuoobb bbb oobobooobbuoon

gobbgobobobooobobooobbuoobbooobbood

good

goodoggoodd

2550000000 NuUL Dbboodoooooood

goddgdogodooooooddodouououoououobobobobbobobboobobo

2600000000 NULIL

“ 7 )H)oo

gobbogobobbooobobuooobbuooobbuoobboobobboobobooobbuooon
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gobbgooobgoobbgd 8-bit 1 OEM O DBCS 0O
oot oobbobobuooobobuoon

UNICODE OO DOOO OEM LUOOO0OOOObObObobbobbbobbbbbbbbbood

O0/0000000 (Name Matching In Short & Long Names)

O00o00ooooooooooo “Oooooo”  (shortnamespacel DO0OOOOOOOOODO
oooooo* oooooag” (longnamespace) ]l D000 O0O0OO0OO0OO0O0OOODODOOOOODODOOOOO
O00d0D00D000o00o00oodooDoooDoooooDoooDodoDoooDooooooooonog
0000000000000 00O000bO00DOO00DbO0D0DO0ODOOO0ODOOoOoDODOoO0oODOoOobOOooOooDg
0000000 00DOO0o0DOO0o0ooOo0obOooooooooooobooo:® FOOBAR” OO OOOO
O“ FooBar OO0 OOO0OOD0OODOOODOO"  foobar” ODOOO

Ooo0o0oDo0o00d0o0oooooooooooooobooDoDboDoDDoDooDOoooodd
O case-insensitve OO0 O00O0" FOOBAROOOOOO®* FooBar O foobar” OOOOOOOONO
O00o00oOooo* FOOBAROOODDOOOOODDOOOODODDDOOOODDDOOODODDDOOOOO
OooooOooooo

OO000D000O000OO000O00O00O000DO00bO0o0bOoooOoDooDooooOooon
OO00000DO000O000O000O00Oo0o0DOoo0oOooDooDoooDoooooooooooonog
OO000D000O00oOO0o0oOo0oobOoooooooooooooog

O000 OEMIOOO UNICODEIOODOO ODDODOOOODODODOOODDODOOOODOO OEMI ANSI[O
ooooooobooo* oo ooo* ro0O00b00bO00b—-Db00b0o0bOooooboooo
O00 OEMIOODO ANSIDOOOOOOOODOOO

000000000000 Naming Conventions and Long Names [

APl OO0 odoooodoouodoouoooooooouoooodod
gooooooououooodoooodgo doooodoooodooooooodao googo
oo oouoogo
oot ooouoooouoogo
gooooogod

goooodoooodoooogood WindowsNTO O OO OGOOoOOoOooooooooo 00
00 basis-name 00000 OO0O0O (numeric-tail)

00083 OO0 OOOO@. OO @Uubbooooooooooooooooooon

000000000 The Basis-Name Generation Algorithm [0

oo ooboodoooodoooodoodooboogoooogo
googd

1. O UNICODEI O OOoooooouooooo

2. 0000 UNICODEIOO OEMION

f(OEM 000000000000 O0OOOd UNICODEI ) O
(OEMO O D00 83 0000)

googooog oemMiJOd* P ODOoOoooOon

OO lossy conversion ” 000
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3. 0000000O000O000O00

4. 000O0O0D0OOO0OO

5. while( 000000000 )&&( 000000)
(000000  8§)

gdddddooooooouoooo
}
6. oo oououoooooooooob®
7. oooooooooodnd
if ( ODOOOoOooooooobooo )

{
while( 0O0D0O0OCOO0OO0 )

&&(0DOODOO 3)

Joboooobboooobobod

0000000000 The Numeric-Tail Generation Algorithm [

If (ODOO0O* lossyconversion " [O0)
& (ODOOOOO 83 000O0OOO)
& (ODOODODODoDoooooooooo )

gddddgooooooooooaa

else

gobooggooouooobudo -\ nbbuooobbuoobbggoo
otdtdddddoggoooooooooaoda
}

“~ O0O0o0ooo* ~1 0% ~999999 UUU* n DOOUDDOODOOO basis-name OO O0OOO
goobggobboooobuooobbuooobobd LETTER~1.DOC 0O LETTER~2.DOCILUO0OOOON

OO00dd LETTER-3.DOCIUUOOOOOOODODODO LETTER~1.DOC U LETTER~-3.DOCIOODOODOOOO

godd LETTER~-2.DQCUUO00000000000000O00OU nUOo0ooooooooooobbn
goddddoooooooddoouduuuuouuoog nUUOn DO0O0O0O0O0O000O00O000
goddddoooooooooooooog® ~n 000

Joooodon FAT 00O 0O OO Effect of Long Directory Entries on Down Level

Versions of FAT [

oo ooooooboooboobobbbbobobo
goddoooood bbb oooooooooooboobbbobobbobbobbobbbbbbbobboood
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gobbogoobbooobobuoobbuoobb oo oo oo oobbuoon
oo oobbouoooon
goddgoooooooooogd goddooooood dooooooooobobbobbbo
gododg 83 uuuooooooooboobobobobbobobobbbbbbbbbbbboboon
gobbooobbooobboobobbooobobuooobbooobbuoobbuooobbd
gobbgoobbgoobboobbboobobuoobbuoooon 83 DU UOUOOooon
oot uoobbuoobobd
godddgoooooooooooa goddoooooooud oooooooooooooooa
dodddgooooooouoooooooug
gobbooobbooobboobobbooobobuooobbooobbuoobbuooobbd
gobbogoobbooobobuooobbuoobbuoobb bbb oobobooobbuoon
guobbgoobbgoobbooobboobooobobooobobuoooon
oot uoobbuoobobd
goddddooooodooooooooooooboboobooobbbbbbbbbbbbbbobbn
gobbogooboooobh oboobboobbuooobbuooobbuooobbooobn ooooooo
goobgobobbooobbuooobbuoao
00 83 UUlUbbbbbbbbbbbbbooooooooooooooooooooo
ot b bbb uoobbg 8.3
gdddddoodoooooooouuuuououoog 83 LU OO
gogdddddooooooddodoooouuouuuoooobobbobbobboobobbbbobobo
gobbgoobbooobobuooobbuooobobuooo 83 UUUDOODOOOOOOOODLObODbODOO
ad

00000000 Validating The Contents of a Directory [

00 FATOOOOOOOODOOOOOOOODOOOO0O0O0O0O0O0O000000O0000000000
DoO0O0O00O00O0* 000” O

10 000000000 reserved” 000000000000 O000O0D0O0O0O0O0OO o0oo
opgoo+ og”

20 0DOOO0 reserved” 000000 00000000000 00" 00 QQpOO00O0O0O0OO
000 0000000000 0O0DO000 00000 o0000000000000000000
0000000000000000000000000000000000000

30 000000000000000000000 000000 ALON®OOOOOO 00000
0/000000000000
if (((LDIR_Attr & ATTR_LONG_NAME_MASK) == ATTR_LONG_NAME) && (LDIR_Ord != OXE5))

{
[ 0000000000000 (long name sub-component) */

}
40 ooobbooooon 300 400000u0uouoooon oooobobooobobobooboboboobooo

if (( LDIR_Attr & ATTR_LONG_NAME_MASK) != ATTR_LONG_NAME) && (LDIR_Ord != OXE5))

{
if (DIR_Attr & (ATTR_DIRECTORY | ATTR_VOLUME._ID)) == 0x00)

FOoOooooo ¥
else if (DIR_Attr & (ATTR_DIRECTORY | ATTR_VOLUME_ID)) == ATTR_DIRECTORY)
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Foooooo #

else if (DIR_Attr & (ATTR_DIRECTORY | ATTR_VOLUME_ID)) == ATTR_VOLUME_ID)
F oooooooo
else
Fooooooooog *
}

o buooon® oo™ bougoo ooooobobobobbobbbbbbbboo® oo ooon

gog od
ol UUluuodoooo* ogooa» o oo ooooo onbbobobobbbbbbbbobon
0O

FATOOOOODOOOOOO (Other Notes Relating to FAT Directories)

? obooooood FATUOOOUOOoooouooooouoo

? DIR_FileSize 000 32-bit DOUOUOFATODOOOODDODOOOODODOO 0x100000000 O O OO0 O
dodddgddooduoooooooooooooooon oddodggggaoaad OXFFFFFFFF,
0000 FATUOOODODDODOOOODODO FAT O0ODQDOOOODODO  OxFFFFFFFF(4,294,967,295) O O O

? OOO0OFAT OO OO0 Ooboooougboogooboboboboboboouoodoodd
65536 * 32(2,097,152) OO0

NOTE: DO DOOOOoOoooooboobbbbbooooooooooooooooooogo
ooooooon

1. FATUOOOOOOOOoOoooooooobobbobobobbobbbobbboboboboooooon
Jdddddddddddddoodduuuououobooooooboobbobbbboboobooo

2. U0 Microsoft DOOOODOOODODODDOODODOODOOOODOOODO 16-bit DOODOOOO O
Jodddooooooood 16-bit DOODODOODO 655391 [0
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200409 O OO
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