A EEPIAR Linux FHERATH ext2 A RGAEMER /3 X 1 HJH[/HHJJUIIIJUL Ext2 fZRG0m EH

BT MR ext3 WA, ©M ext2 WAFRGAMEA ERE R, HZERNUE ext3

ARG AR, E 2 T —AMFRR inode (A DAFRAE g —AMRRERSCA) , HERIAS SUERERHE, 1B

BUFTIEM journal. HHFACIHAVHS HE A, FrUAIHEX T ext2 A ext3 LT H T,
1A

ASCHIHRIRBEE Linux WY ext3 XHERGEHIVEATED . T Tt A 0, Ao —itse
B B AR A T Y R IRA TG A e R () S BRR] A e R A S R SRR . (XM TR A 4,
WA EF N AR E )

2 R ) ik

XT ext2 SCHFRGSRUE, MRS X SRR A — DA block, —A> ext2 ARG LKA
block #E —FER/NE, HEXNTAMRMK ext2 RS, block FIRNTIAX R MAEK block KM
& 1024 bytes B# 4096 bytes. EXMR/PNEAIE ext2 AFRGIMIERE Yo, & LLH RS M 011
SE, AT EL SO R G B AR AR PP AR AT 0 X KD, BN R — N ACE BIM(E . 1X2E blocks BEERTE
— LA K block group. 4~ block group FHH % /A~ block & & .

#4> block group HAHXIN.—A group descriptor, XYY group descriptor #iEE7E—EMAEMEAL
S ITLER Sy, BRAE super block HIJGIfi. FTiE super block, AT NHIEZYFH], 7EIX4 descriptor
M JLANEEM block ¥REF. FATZET UM block FaEl, F /2ty X LMY block ‘S44, thim,
FREFRIMEN 0, TRATELULE IR AERL > X R block 0; FREFRIMECA 1023, T Twiiid & 248 ) AL 4 X
Fff) block 1023, FATTFER ], — AT L block THEUEM 0 FFURI, I XA TEO T AN

HEr XKL 4 R PR o

1F block group HJ group descriptor %, HHEH — block ¥8EHEMIXA block group HJ block
bitmap, block bitmap /{4 bit FoR—4 block, WIHZ bit A 0, FRi% block A HI, W
Hobit S 1, WERIZ block WK, &, X4 block bitmap AL WIFHFHA 4 block 4K
N block K/NH S bytes, #i4 block bitmap 24 HAgic# 8%S 4~ block HIMEULE—A byte
5T 8 A bits, A bit XA block) o Ktk iii, —4 block group #% HAEF 8%S#S bytes
XA K.

1E block group [) group descriptor " A —4 block F54[FEM inode bitmap, XA~ bitmap [A]
FEW A EIFA —4 block 4K, BHEMAEE—A bit AHXN— inode. Hi#L LfF)—/ inode K4A&_LAH
SN F ARG LA EE Bk 2T inode, FAT NIIE S5 PER.

1 block group [ descriptor 5B —/NEZEN block $85%F, Z4EMFTEN inode table. XA
inode table BiAIE— block A KT . iX/ inode table FEZiXA> block group T FrEREFHI4HS
inode JHAE—IEIERI

A inode MHICERINEICHEINME R, RIXA inode W P EIRAAAET AT . FRATLE TR
F, —A inode R _LAN T ARG 1 —NSTIE, AP SO R BAFIHEA A7, 3ot —
A inode ZE[AIZHF#, —/ inode MMITFRHE—RFIM block $8%lr, SR[FIZX/ANFHE, XL block fi§
EHEIE block, HETEEAFI T I SO 25
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2.1 [AB

IAEBATIBIE—F o AL 2 X B 28 20 W UF 24 block. X% block JRAE—lE, #irmJL4l, Wmiz
block group. HF block group #H —4> group descriptor. T IX4E descriptor #EREAE—iL, HALE
WAL DX IT S50 BRAE super block [{JSIfT. M group descriptor ATHLUEIE block #RE, £
FiXA~ block group [f] inode table #1 block bitmap %54, M inode table ML, FAlmtwl LAFH#|—
A inode To A inode, FRATTELEHEINM block FREF, AT LLET 4B A4EHOH P 2 i e st
block. FATEELE—T, block &AL LARIALELIE . —4 block group [ block bitmap F1 inode
bitmap LLK inode table, #SMIRAFMAEIXAS block group [ITT ki oy, MARLEAE BT B i) block At
A EAINJEI . 4> block group &Z5HUE, 73— block group MERAFITUf.

3 TEAH AT R L
3.1 Super Block

JiriE ext2 XHFRZN super block, MiAME XISk (JFkME—A byte & byte 00 M byte
1024 FFUEA G I—3 4> Bt . T block size /i 1024 bytes, JiTLh super block TJfig&7E block
1 W (bR block FIR/PIELFRE 1024 bytes) , tHATHEELE block 0 Hy.

M4y X b ext3 ARG super block MTEAMIEHLAIT . Hrp  u32 Z2XIR unsigned AHFHF
S0 32 bits MHEEM, HLARJHE, X2 Linux WA ITHBIMESEISA, Wi FF R P 250
(user—space) HIFESF, 7T LU BARTHSEHIF- G B0 0L, ) unsigned Tong ZF5EAANEE . R lisi&rdx
T fragments HIHE AT LAZNG, Linux EHI ext3 MAFRGIFEE LI fragments XAMFME. HHMER:
B, extd WHFRAEMRLSX B L8 Intel K Little—endian #aUAFHR), WIHESE PC LLAE
HIFEE EITR ext3 MHRHIFRT, BARMERER — M. WHRETE PC EMITR, BIARR TR

struct ext3 super block {

/*00%/ 132 s inodes count; /* inodes 1'%y */
~ u32 s blocks count; /* blocks 1'%y */

~ u32 s r blocks count; /% {RBH blocks TH%L */
~u32 s _free blocks count; /* ZWNH) blocks T */
/%10%/ u32 s free inodes count; /* ZFWI inodes 1%L */
~ u32 s first data block; /% Z—EdE block */
~ u32 s log block size; /* block IR/ *x/
832 s log frag size; /* A LLZAMG */
/%20%/ u32 s blocks per group; /% %&F block group [fJ block & */
~ u32 s frags per group: /% nJLLZME x/
~ u32 s inodes per group; /% %&F block group [f] inode F& */

~ u32 s mtime; /* Mount time */
/*30%/  u32 s wtime; /* Write time */
~ ul6 s mnt count; /* Mount count */
~ s16 s max mnt count; /* Maximal mount count */
~ ul6 s magic; /* Magic 2544 */
~ ul6b s state; /* File system state */
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~ ulb s errors; /* Behaviour when detecting errors %/

~ ul6 s minor rev level; /% minor revision level */

/*40%/ 132 s lastcheck; /* time of last check */
~ u32 s checkinterval; /* max. time between checks */
~ u32 s creator os; /* 0] LLZHG */
~u32 s rev level; /* Revision level %/

/*50%/ ul6 s def resuid; /* Default uid for reserved blocks */
~ ul6 s def resgid; /* Default gid for reserved blocks */
~ u32 s first ino; /* First non-reserved inode */
~ ul6 s inode size; /* size of inode structure */
~ ul6 s block group nr; /* block group # of this superblock */
~ u32 s feature compat; /* compatible feature set */

/*%60%/ u32 s feature incompat; /* incompatible feature set */

~ u32 s feature ro compat; /* readonly—compatible feature set */
/*%68%/ u8 s uuid[16]; /% 128-bit uuid for volume */
/*%78%/ char s volume name[16]; /% volume name */
/%88%/ char s last mounted[64]; /% directory where last mounted */
/%C8%/ u32 s algorithm usage bitmap; /* 0] LLZHE */

~ u8 s prealloc blocks; /* 0] LLZHG */

_u8 s prealloc dir blocks; /% T LLZHG */

~ ul6 s paddingl; /* A LLZANG */
/%D0%/ u8 s journal uuid[16]; /* uuid of journal superblock */
/%E0%/ 132 s journal inum; /* HESCHR inode “FH */

~ u32 s journal dev; /% HESXAR &S */

~ u32 s last orphan; /* start of list of inodes to delete */
/*EC*/  u32 s reserved[197]; /% T LLZHG */

I

FAITLLE R, super block —3:45 1024 bytes 4 K. 7E super block H1, FATEHE—AEIKLM
FBUZ magic B4, AT ext2 M oextd MAFRGORYL, RXANMTFEAMENZIFFET 0xEF53, WA
H3E, MARXAMER X EEEAENIEFN ext2 B ext3 WFRZ. WXHE, FfTtnr LG H3,
ext2 Fl ext3 [IMAEME—C RN, AR, Linux WP ENIZS AN extd XHERG T E—
magic 24 A Xt

1F super block HH—PNEIEHFEE s log block size. MIXMNFE, FATAT LA HIFH) block
BRI TATHEEIE block HIK/MEAE B, B =1 << (s_log block size + 10), HfijE bytes. %4k
i, WA TEIE 0, B4 block HIA/MLE 1024 bytes, XIEMFHUER /MY block K/h; WA
FROE 2, A4 block A/t 4096 bytes. MIXHIRATHIGE] T block [IA/NX—EH 5.

3.2 Group Descriptors

A8k, FIRAE super block JGMIKI—HE group descriptors. H4EiTE#| super block J&
M byte 1024 JFif, —3L4 1024 bytes A K. 1M group descriptors =M super block JETIKIEE—
/N block JT4h. tHmhi/2in, Wi super block f&7F block 0, HFA group descriptors ih&ZM block 1
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JFaE; W super block J&4F block 1, JF4 group descriptors fhiEMM block 2 JFf. K2k super
block —3LHA 1024 bytes HAK, PS4 block M5, WH—4 block IELFE 1024
bytes M4 KM, FAIFEE] group descriptors i RERTE super block JETHK T, #ATH — K.
MR —" block f& 4096 bytes H4 K%, AALE group descriptors (JA byte 4096 JT45) Fil super
block MR, BiAT—EMZEL (4096 — 2048 bytes) .

WAt X _E— AT 2 D4 block group, BB HA L /DA group descriptors, IXFATEAE
super block H1FZ %, super block T s blocks count c3% THEEL X _E block MIS%L, T
s blocks per group itk THA group T H LA block. WK, WHRL LK) block groups i,
AN EWE/E G, G = (s_blocks count — s first data block — 1) / s blocks per group + 1. JMff
2E X s first data block, BI2h s blocks count J&f##L0 X F4H51 block M¥E, e
s first data block Z A block &2/ block group &M, BTLLMSREE . a4 XEmn—,
BN R EATAEZ k2% block, X% block FRATEHEKIE—AMHIXTE/N group Hif,

R, X EITEIXY group descriptors BAEZELE—A block Hiffj. ik &

groups_count * descriptor size WAU/NTZET block sizes

SIE TR A X — 3 £/ block group, FATE T LAEIX A £ A group descriptors 2HK T o
58KEE group descriptor JEAHAFEFH.

struct ext3 group desc

{

132 bg block bitmap; /% block $8%145In block bitmap */
~ 132 bg inode bitmap; /% block $8%148In inode bitmap */
132 bg inode table; /% block $8%1'48In inodes table */
~ul6 bg free blocks count; /* Z¥MI blocks T4 */

_ul6 bg free inodes count; /* Z¥MH) inodes T */

~ ul6 bg used dirs count; /% HxiHE =/

~ ul6 bg pad; /% T L2 */

~ u32 bg reserved[3]; /* 0] LLZHG x/

b

£/ group descriptor J& 32 bytes M4 K. M L, TAIES T =AM block 84, X=4
FEER) block F/EF, FMNCAIERTHAEREL T .

3.3 Inode

BT HER Ur T UG, BATOHEL T LUT IR TIOCIE 7o BRI, SRS R ZMIR H 2%
VERG RXHLPTIHAOM H %, AR TIX— NSO R Gl BB 2> DI 5 10, EIFA 2 A Linux #
ERG LR A %o XIHIEA root HERAFMAE —AMRIER inode W, K2R S LM inode 2.
i 2R E] inode T block THEL—#f, it 4 RrEIN . X A 2R TR, inode THECZM 1 JF
SR, AT FRAIRRL block THUERM 0 JFah, EXAAFAETT R ISR A B 0o (X —H
[ inode VA, ARIEASAES RO . O

Wa, BTAVEKE—THRE A inode THLUS, EFFEHOXA inode I Hidli. 7£ super
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block HH A7 Bt s_inodes_per group it# T &4 block group HHZ /D inode. A E
) inode TH(ERLL s_inodes_per_group, FATTHLANE T HATEAIZXA inode ZAEME— block group
HTH, EANBRVEAEA S VRN, BATEMIXA inode ZXA block group HIHIMIZEJLA inode; 4K
Ja, FATATASEHREIXAS block group [¥] group descriptor, MIXAS descriptor, FATHREIXAS group
#) inode table, F#M inode table FRENFRATEMIZEILA inode, TFLAJG, FRATERAT LAIFURELE inode
I B T .

EANARIEIXAFEM: block group = (ino - 1) / s_inodes_per_group. X4 ino EiZIKAIN inode
FH M offset = (ino— 1) % s_inodes_per_group, XA~ offset ghfifth THATEN) inode XA block
group FREIMHJLAS inode.

FBXA inode 25, TATREMIEF inode EHAFEN,

struct ext3 inode {
~ ul6 1 mode; /* File mode */

~ul6 1 uid; /* Low 16 bits of Owner Uid */
_u32 i_size; /% SRS, B2 byte %/

~ u32 i atime; /% Access time */

~u32 i ctime; /% Creation time */

~ u32 i mtime; /% Modification time */

~u32 i dtime; /% Deletion Time */

~ul6b 1 gid; /* Low 16 bits of Group Id */
~ul6 i links count; /* Links count */
_ u32 i blocks; /* blocks 1'%y */
~u32 i flags; /* File flags */
~u32 1 i reservedl; /x A LLZAMG */
_u32 i_block[EXT3_N_BLOCKS]; /* —#4l block g%l */
~ u32 i generation; /x A LLZMG */
_u32 i_file_acl; /% A LA o/

~ u32 i dir acl; /* A LLZAMG */
_u32 i_faddr; /% W LA s/
~u8 1 i frag; /* A LLZMG */
~u8 1_i fsize; /% WL s/
_ul6 i_padl; /% WL s/
_ul6 1_i_uid high; /% WL s/
_ul6 1_i_gid high; /% W LA s/

~ u32 1 i reserved?; /* A LLZANG */

WAVERIAE inode HLHIATLALFAL EXT3 N BLOCKS (= 15) XA %A block #ikl. FIF Hudls st Mix 24
block HLTERF. 15 4~ blocks A—@ AT NI EIE, EXIL extd SCHFRGFI T —Fh o E 0
Hifho X4 15 A block FREFIAT 12 ASEFTIHI direct blocks, W EHAL MUK H - 8. 55 13
/™ block, BELERTIEN indirect block, HMAFAFI A& block FREF, iX%E block #&5EIHRIAIN block
AW RALTR P EdG . 58 14 4> block SZ2FT1HEY double indirect block, HMIAFKI4E block I§
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El, X2 block fEEIRIMAY block BAAFHRATH block FR%l, MIXLE block f&HEIR M
block, A #HKAERH B, 5 15 4> block JEATIEI triple indirect block, b LM double
indirect block % T —JZ block f8%t. fERNZR, WHELIIE T, XFEM 3 EE W DUE—A
inode HIRZAFNZ DT B, CGHEITHRGERZHCLL®? EaDii— NS EE?

—A~ inode HMSEFrf £/ block, XfEH inode FEK i size HETIHHEARIM, i size i3
HE SO B SRS broR/N, HERIMERREL block BIR/N, BRATLMFHIXAS inode —3 & JLA
block. VIR LM i _blocks B, HLOMBLE IR IR FBALFK T 4 inode WSERrHIE £
DA~ block, HSEA RN  IBAIX — Bt TAH 4 FIHIWE, 8238 AR AT AT DMERX AN L2y, A58 — T3 Linux
WAZIEA TS R, )

3.4 SUIF ARG H Fe 45

BUAEBATCZE P LA inode MIAEET, #HEJG, JRA TR ESRIBOCHE REE_ESCIERTH RO A B
SCAFR A A, TN inode YA AR EE tHoR AT 15 10 H 3 2 — Rl A% A SO, XA SCpF
SR E AR TR T H A RSO, AR EAIMSCAE4, M inode 58554,

struct ext3 dir entry 2 {

132 inode; /% Inode S%{ */

~ul6 rec len; /% Directory entry length */
~ u8 name len; /* Name length */

_u8 file type;

char name[EXT3 NAME LEN]; /% File name */

TR 20 EXT3_NAME_LEN & 255, y7i&, 7EM#I/X LM dir entry ARREEKER, &4 dir

entry [MHEEH LT rec_len FBd.

4 /hah

AT ULERIZEfE R, FAT T LU A ext3 A RZEMEMA R 7o WEREFHA Windows JK3)
PP IFRINER, WASE R, JFR— Windows FHEZN ext3 CHRZZTHEN. (122 %X
5, REHE T Ext3 K HESFE, TASCIR TR, R8s BRI N A

Z2% 3k

1 Remy Card, Theodore Ts o, Stephen Tweedie, Design and Implementation of the Second Extended
Filesystem, http://web.mit.edu/tytso/www/linux/ext2intro. html

2 Linux Kernel 2.4.18 Source Code, http://lxr.linux.no/source/fs/ext3/
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