aiMUHUCTPHUPOBaHUE

BOGCTAHOBJIEHUE YOANEHHBLIX CDAI/IJ'IOB

noA LINUX

Kaxabivi u3 Hac XoTs Obl ORHAXAkE YAATIAN LEHHBIT
Ghaiisi,.a T0 1 BECL KOPHEBOW Katajor Lennkom!
Pe3epBHoii Konnn HET. BpeMeHn Has[oncku yTwme
JU18 BOCCFaHOBEHNA. — TOXe. KaKk ObiTh? :
K c4acTbr0, BCe HEOOX0AMMOE YXKe BKITHHEHO..
B-BaLLl 06 MBI LNCTDHOYTUBIN BGERA Haxoamr(:ﬂ
oz pykoi. Ecnn foBOpnTs KpaTkoeebugts J1Sdel,
stat, cat,-dimp; unael=Eenir 9y b nog‘gdéim 5
quTaNTe Ty CTAlLI0, DACCKAhIBAMIYID .;

0 BOCBTaHOBIIEHN MHHB’IX )T“ext?fsxn or#acm
‘.',;.exté’fs pa;uzeﬂax , :

o

WHbopmaumm no BOCCTAHOBNEHMIO AaHHbIX nog Linux npakTu-
yeckn HeT. Kak 6yarto y nonb3osatenein aton OC pgaHHble He
ncyesatoT. cyesatot, ewe kak! OmboyHoe yaaneHue ghainos —
[OCTaTO4HO PacnpOCTPaHEHHOE ABNEHME, HaBepHOe, aaxe 6o-
nee 4acToe, 4em B mupe Microsoft. MNMog Windows 60nbLUKH-
CTBO (haWinoBbIX onepaLmii OCYLLECTBASETCA BPYYHYHO C NOMO-
LWbto «[MpOBOQHMKA» UNK BPYrMX MHTEPaKTMBHLIX CPEACTB TUNa
FAR. NHTepakTmBHble cpebl ecTb 1 B Linux (KDE, GNOME,
Midnight Commander), HO eCTb Tam M MOKJIOHHWUKM KOMaHZHOW
CTPOKM, a KOMaHAHasA CTPOKa — 3TO PETYIAPHbIE BbIPAXEHUS U
CKpUNTbI, TO €CTb aBTOMATU3NPOBaHHLIE CPEACTBa ynpasse-
HUS — MOLLHbIe, YOOOHbIe, ... paspylumnTensHble. Manenwas
HEOPEXHOCTb MX MPOEKTUPOBaHMA W... NpoLlan, Moun dainb!
MomHuTCS, rog-gsa Hasag no CeTU pacnpocTpaHancs «AnbaHc-
K BUpYyC». To TyT, TO TaM Ha popymax nosiBNsNNCL coobLLe-
HWS C NPOCLOOM OOBACHWTL, YTO [enaeT O4eHb 3anyTaHHbIA KoL
Ha Perl. 3apeThle 3a Xu1BOE rypy, NONEHUBLUMCL BHUKHYTb B €r0
CyTb, NPOCTO 3anycKanu HEMOHSATHYIO NPOrpamMy Ha BbIMNOSHe-
HUe... 1 HanpacHo! MocpeacTBOM HETPUBMASIBHBIX MOACTAHOBOK
CTPOKOBAsA KOHCTPYKUMS pa3sopaymsanack B «rm -rf /»! BoccTa-
HOBUTb BECb KOPHEBOW kaTanor nopg ext2fs, a Tem 6onee ext3fs
04€eHb U 04eHb CNOXHO. MOXHO faXxe ckasaTb, NPaKTUHECKM He-
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peansHo. OpHako ecnu nNonb3oBatesb 6bi 3apeErMcTPUPOBaH B
CHCTEME He Kak root, XXepTBamu HEOCTOPOXXHOMO SKCMEPUMEHTA
0Ka3bIBaNINCb «BCETO NULLb» (haiinbl U3 ero AOMALLHEro Kara-
nora. MoaToMy B faHHOW cTaTbe peyb NoWaeT TONbKO O BOCCTa-
HOBJIEHUW OTAENbHbIX, Hanbonee LEHHbIX aiinos.
Mepedpasunpys Bynrakosa, MOXHO ckasaTb: Mano Toro, YTo
dhain cMepTeH, Tak OH eLLe 1 BHe3anHo cmepTeH! beaa Hukor-
[a He npegynpexnaet 0 CBOEM NpUXode, ¥ agMUHUCTPaTopy
NPUXOAMTCS BbITb MOCTOSAHHO Ha4veKy. Heckonbko cekyHp Ha-
3af Bce 6bINI0 XOPOLLO: LBENA BECHA, BUHYECTEP OXMBEHHO
CTpekoTan BCEMU CBOVMMMW rOfIOBKaMM, aaMUHUCTPATOp OTXJle-
6biBan Kohe U3 YEPHON KPYXKM C HaZmuchbio root, pasgyMmbl-
Bas: To fim nourpatb 8 DOOM, T0 nn nobontaTb C cekpeTap-
LUeR, Kak Bapyr... 6adax! CoTHM rrabanT LEHHERLLINX OaHHbIX
pasneTenuch Ha Mesikue 0CKONKU. Bee cunbl 6poLLeHbl Ha pas-
rpe6aHusi 3aBasnoB W CraceHns BCEX, KOTO eLLie MOXHO CnacTy.

WHcTpymeHTapuii

Mporpamm, NpUrogHbIX 4718 BOCCTAHOBEHWS AaHHbIX, nog Linux
COBCEM HEMHOro, HaMHoro meHblue, 4em nog Windows NT, na
1 TEM [0 COBepLUEHCTBA Kak 0 JlyHbl. Ho Begb He paspabaThbl-
BaTb Xe BECb HEOOXOAMMBIA MHCTPYMEHTapUA CaMOCTOSATESTb-

CHCTEMHBIAAMUHNCTPATOP



Ho?! Byaem mncnonb3oBaTth TO, YTO AatoT, yTelwlas cebs Mbic-
Nblo, YTO HaLLKM Mpeakam, paboTarLmMM Ha UHO3aBpax Ma-
LUMHHOW 3pbl, MPUXOANNOCL HAMHOMO CIOXHEE.

PefakTop iucka

aAMUHUCTPUPOBAHME

yOo6HO (MPUBbIYHBIA UHTEPMENC 1 BCE TaKOe), C APYrov — Hu
Disk Editor, Hn NT Explorer He nognepxwuBatot ext2fs/ext3fs, u
BCE CTPYKTYpPbl AAHHbIX NPUXOAMTCA LEKOAMPOBATL BPYUHYH.

hex-pefaKTopbl

Mog Linux anckum Yatle BCero pegakTupyotes npy nomolum lde
(pacwmdpoBbiBaeTcs Kak Linux Disk Editor). 310, KOHEYHO, HE
Norton Disk Editor, Ho n He Microsoft Disk Probe. Mpodheccumo-
HaNbHO-OPUEHTUPOBAHHbIA MHCTPYMEHT KOHCOJSIbHOMO TWMa ¢
pa3yMHbIM HAa60POM (PYHKLIMOHAMBHBLIX BO3MOXHOCTEN. [oHK-
maeT ext2fs, minix, xiafs n otyactn FAT (B nepcnektuee obe-
waHa nopaepxka NTFS, kotopas Ha Linux HUKOMY He HyXHa,
a BOT oTcyTcTBue B 3ToM cnmcke UFS m FFS o4eHb oropyaer).

MononepXuBaeT: 0TobpaxeHe/pefakTMPOBaHNE COLEPXKU-
moro B HEX-chopmaTte, npocmoTp cynepbnoka (super-block),
dhannosbix 3anucert (inode) U OUpeKTopuiA B yA060UYMTAEMOM
BWIE; KOHTEKCTHbIN MOMCK, NONCK (hainnoBbIx 3anucen, cebina-
IOLLIMXCA Ha OaHHbIN 6MoK (nonesHas LTyKa, TOMbKO, K CoXa-
JIEHMIO, peanim3oBaHHas Koe-Kak 1 cpabarbiBatoLLas He Bceraa),
PEXUM BOCCTaHOBMEHWS C PYYHbIM PEAaKTUPOBaHUEM ChMCKa
NPSIMbIX/KOCBEHHBIX GMOKOB, COPOC Jamna Ha AMCK U HEKOTO-
pble Opyrie BTOPOCTEMNEHHble onepauum.

MoxeT paboTtaTb Kak B MaKeTHOM, TaK U B UHTEPaKTUBHOM
pexumax. B nakeTHoM pexume Bce yrnpasfeHue ocyLLecTBs-
eTcsl NoCPeCTBOM KOMaHAHOW CTPOKW, YTO NO3BONSIET NOSIHO-
CTbIO UMM YaCTWYHO aBTOMATU3MPOBATb HEKOTOPbIE PYTUHHbIE
onepauuu.

PacnpocTpaHsieTcs B UCXOAHbIX TEKCTax no nunueHamn GPL
(http://Ide.sourceforge.net), peHer He Tpebyet, paboTaeT npak-
Tnyeckn nog nobort UNIX-coBMeCTMON onepauyoHHOR cuc-
Temon (Bkntoyas FreeBSD) v BXoguT BO BCE «MpaBWIibHblE»
AncTpnbyTmBbl (Hanpumep, B Knoppix).
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Pucynox 1. JiuckoBmmt pepmakrop LDE (Linux Disk Editor)
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Pa6oTa ¢ Ide Ha nepBbIx NOpax NPOM3BOAMUT JOBOJSILHO CTPaH-
HOE BrieyaTeHne: YyBCTBYELLIb Ce65 HeaHaepTabLEM, NepPeceB-
wum ¢ IBM PC Ha YKHLI/ZX Spectrum v po6biBatoLLMM OrOHb
TpeHueM. Bripoyem, co BpEMEHEM 3TO NPOXOAMT (MPOrpamMMKCT,
KaK 13BECTHO, CYLLIECTBO HEMPUXOTIIMBOE U KO BCEMY NMPMBbIKA-
toLLiee). Kak BapyaHT MOXHO 3arpy3uTbCs CO «cnacaTenbHON auc-
KeTbl» 1 ucnonb3osatb 3Hakombl Norton Disk Editor unu
Runtime NT Explorer, 3anywieHHbii n3-nog Windows PE (Bep-
cust Windows NT, 3anyckatowascs ¢ CD-ROM 6e3 npengapu-
TeNbHOW YCTaHOBKM Ha XECTKWiA anck). C ogHOM CTOPOHBI, 3TO

Ne3, mapt 2005

UNIX — 310 Bam He Windows! Be3 ancKoBbIX peaakTopoB 34eCh
B NpUHLMNE MOXHO 1 060iTMCh. Bepem ntoboii hex-pegakTop,
OTKpbIBaeM COOTBETCTBYIOLLIEE AMCKOBOE YCTPOWCTBO (Hanpu-
mep, /dev/sdb1) n pegakTupyem ero B cBoe yaoeonscTeue. Kpa-
cota! CTapoxurnbl, OMKHO ObITb, MOMHAT, Kak BO BPEMEHa nep-
Bov Monopocti MS-DOS, korpa Hu HIEW, Hn QVIEW elle He
CyLLieCTBOBAs0, NpaBKa UCMOMHAEMbIX (hanfioB Ha NpeaMeT «OT-
noma» HeHyxHoro 7xh 06bl4HO ocyLecTensnock DiskEdit, T.e.
OMCKOBbI pepakTop ucrnonb3oBancs kak hex. A B UNIX, Ha-
060poT, hex-pedakTopbl UCMIONL3YIOTCA NS pedakTpoBaHus
Qucka.

Kakon pegakTtop Bbl6path? B 06LiemM-To, 9TO Aeno Bkyca
(Np14em He TONLKO BALLEro, HO eLLe U CoCTaBuTeNs aAncTpuoy-
TvBa). OfHM NpennoYnTatoT KOHCOMbHIA hexedit, apyrue Tsro-
TetoT K rpadomyeckomy khededit, a TpeTbu BoiGupatot BIEW (ype-
3aHHas Kanbka co BceM ussecTHoro HIEW).
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PucyHox 3. BHewnmit Bupm pemakTopa khexedit

o5 83 ec

Hex ¥ |

3nakosoe § bit:

Beaanakosoe 16 bit 0 64 bitfloat [ 8.814426E-280

() Aexonupoeka litle endian (] Be3 SHaK0BbIe Kak WeCTHAAUATEHIHEIE

Kommposia: Mo yonanmo | [3AM Paswep: 11872 [Aapes: 0000:0105-7

OTnag4mku thainoBoi cUCTEMbI
Otnaguvkamu haifioBON CUCTEMbI HA3bIBAIOT YTUNUTLI, Aako-
LUme [OCTYN K «CBATAsA CBATbIX» (PainoBoi CMCTEMbI U NO3BO-
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aAMMHUCTPUPOBAHME

nALWMe MaHUNYNMPOBaTb KIOYEBLIMU CTPYKTYpaMu OaHHbIX
MO CBOEMY YCMOTPEHMIO.

YeM OHM OTNNYAKOTCS OT NPOCTLIX PEAAKTOPOB? PepakTop
paboTaeT Ha 605ee HU3KOM YPOBHE — YpOBHE GNOKOB MU CeK-
TopoB. OH B NPMHLMNE MOXET NPELCTaBNATb HEKOTOPbIE CTPYK-
Typbl B HarnsgHoOM BuAe, OOHAKO B UX «(OM3NHECKUIA» CMbICH
HUKaK He BHUKAET.

Otnapuvk (haiinoBor cuCTEMbI paboTaeT Yepe3 apavisep,
1 NOTOMY MUCMOPTUTL pasfen C ero NMoMOLLbI0 HAMHOIO CROX-
Hee. OH peanu3yeT [OBOJSILHO BbICOKOYPOBHEBBIE OMNepaLuu,
Takue Kak yCTaHOBKa/CHATWe donara 3aHAToCTH 6510Ka, co3aa-
HWE HOBOW CMMBOJIbHOM CCbINIKM M T. 4. A BOT «MOCEKTOPHOro»
hex-pegakTopa oTnagyMku )annoBon CUCTEMbI OObIHYHO HE CO-
[epxar, noaToMy obe kaTeropuu nporpaMmm B3aMMHO [OMON-
HAIOT Opyr gpyra.

BonbLUMHCTBO AUCTPMOYTUBOB Linux (€Cnv He BCe U3 HUX)
BKtO4AKOT B ce6s otnaaymk debugfs, nogaepxmsaowmi ext2fs
1 otyactu ext3fs.
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Pucynox 4. Debugfs sa pa6oroit

[luckoBble JOKTOpa

B mupe UNIX npoBepka LienocTHOCTM (halinoBoii cUCTEMbI 06bIY-
HO ocyllecTBnsaeTcs nporpammon fsck (aHanor chkdsk nog
Windows NT), npeactaBnsioLLen cob60i KOHCOSbHYIO YTUNUTY,
MPaKTUYECKM NULLEHHYIO NONb30BaTENbCKOro MHTepdeica n
BXOZALLYIO B LUTATHbIA KOMMAEKT NOCTABKWU NOGOro AUCTprby-
TvBa. Kak 1 noboe Jpyroe nonHOCTbI0 aBTOMATU3MPOBAHHOE
CPEefCTBO, OHA HE TOSbKO JIEYUT, HO CAlyHaeTCs, YTO U Karneuur,
Tak 4YTo NoNb30BaThCA e crnemyeTt ¢ 04eHb 6OMbLUOW OCTOPOX-
HOCTbIO.

LiveCD
3a nocnefHve HECKONbKO NET NOSIBUIOCL MHOXECTBO AUCTPU-
6yTnBOB Linux, 3arpyxatomxca npamo ¢ CD-ROM u He Tpe-
6YIOLLMX YCTAHOBKM Ha BUHYecTep. OYeHb yaobHas LTyKa Ans
BOCCTaHOBNIEHUS AaHHbIX. OfHAKO [Janeko He Bce AMCTpuby-
TVBbI 111 3TOTO NPUrOAHSI.

Knoppix 3.7 — camblii iyHLWWiA MCTPUGYTUB M3 BCEX, YTO
MHe aoBoaunock BuaeTtb. OcHoBaH Ha Debian GNU/Linux. 3a-

1 0630p pucTpubyTMBa Knoppix cmotpuTe Ha cTp. 4-6. (MpuM. pen.)

2

Cepres Moxavickoro B Ne2, 2004 r.
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HUMaeT BCEero OfuH OMUCK, HO COAEPXUT MpakTU4ecku Bce: OT
LMCKOBbIX YTUMUT U KOMMWUIATOPOB JO OUCHBIX MAKETOB U
MYNBTUMEOUAHBIX MPUNoXeHui'. OueHb LLYCTPO paboTaeT, Tpe-
6yeT oT 128 M6 onepaTuBHOW NamATK (€CN MeHbLUe — ByaeT
BECTW CBOMMHI Ha guck). B 2004 rogy usgatenscto O’'Reilly
BbINyCTUNO LWinkapHyto kunry «KNOPPIX Hacks», conepxatuyio
rnaBbl, NOCBSILLEHHbIE TEXHWKE BOCCTAHOBMEHUS JAHHBIX.

Frenzy 0.3 — gnctpnbyTvB, OCHOBaHHbI Ha FreeBSD ¢ He-
6OMbLUMM KONMMYECTBOM JUCKOBBIX YTUMWT, OPUEHTUPOBAHHBIX
Ha ext2fs, B TO Bpems Kak OCHOBHOW (haifioBOv CUCTEMON ca-
moii BSD siBnsietcst USF/FFS un ext2fs oHa nopaepxueaeT no-
CTOMbKY-NMOCKOMbKY2. TeM He MeHee [l BOCCTAHOBUTESbHbIX
pa6oT OaHHbIA OUCK BMOSHE NPUrodeH, U BCEM MOKNOHHUKaM
BSD ero MOXHO CMeno pekoMeHaoBaThb.

SuSE 9.2 — no knaccudmkaumm, NpeanoxeHHon Buiuu-Ty-
XOM, 3TO HenpaBWibHbIA OUCTPMOYTUB. 3aHNMaeT fBa Oucka
(oomH ¢ KDE, ppyroit ¢ GNOME). TpebyeT He MeHee 256 M6
onepaTuBHON NnamsTK (Npaega, KDE-Bepcus 3anyckaeTcs v npu
220 M6). OQueHb MeffieHHO paboTaeT M He COLEPXMT HUYErO,
KpOMe LLEenoTK OCOMUCHBIX MporpaMm.

MoaroToBKa K BOCCTAHOBMEHMID
Mpexae 4eM NpUCTyNaTb K BOCCTAHOBNEHWIO, 06A3aTeNlbHO pas-
MOHTMPYWTE ANCKOBBIN pasfen Unmn Ha Xyaon KOHeL, NepemoH-
TUPYMTE €ro B PEXUM «TOMbKO Ha YTeHWe». JledeHne akTue-
HbIX Pa3feNioB 3a4acTyto TONbKO YBENMYMBAET MacLUTabbl pas-
pyLuenus. Ecnn BoccTaHaBnBaeMble haisibl HAXOOATCS Ha Oc-
HOBHOM CUCTEMHOM pasfenie, y Hac ABa NyTu — 3arpy3unTbes ¢
LiveCD vnu noaxnio4MTb BOCCTAHABIIMBAEMbIN XECTKUIN ANCK
Ha Linux-mMaLuvHy BTOpPbIM.

YT106bI Yero-HMbYab He UCMOPTUTb, HUKOTOA He peaakT-
py¥iTe ancK HanpsiMyto. PaboTainTe ¢ ero Konnem, KOTopyto MOX-
HO co3faTb KOMaHOow:

cp /dev/sdbl my dump

roe sdb1 — umsa ycTporcTsa, a my_dump — umsa daina-gamna
unu mucnonb3osatb dd (HEKOTOPLIM Tak npuBbldHee). dann-
JaMn MOXHO pa3MecTuUTb Ha /Ilo6oM CBOBOLHOM pasgene unm
neperHaTb Ha Apyryl MallumHy no cetu. Bce anckoBbie ytunu-
Tl (Ide, debugsf, fschk) He 3ameTAT nogsoxa n 6ygyT paboTatb
C HUM, KaK C «HacTOALLMM» pa3geniom.

Mpn HEOBXOAMMOCTU €ro faxe MOXHO CMOHTMPOBaTb Ha
(haiinosyto cuctemy:

mount my dump mount point -o loop

4TO6bI Y6EOUTLCS, YTO BOCCTAHOBMEHWE MPOLLMO YCMELLUHO.
KomaHpa:

cp my_dump /dev/sdbl

KONMpyeT BOCCTaHOBIEHHbIV (hain-gamn 06partHo B pasgen, XoTs
JenaTtb 3TO COBCeM HeobszatenbHo. [pole (v 6e3onacHee)
KOMMpoBaTh TOMbKO BOCCTaHaBnMBaemble hannbl.

0O630p pucTtpubyTrea Frenzy — B cTaTbax Anekcanapa banpaka «besymHbIii 4epTéHok», Ne1, 2004 r. n «Frenzy: FreeBSD B kapmaHe cucagmuHa»
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BoccraHosnenue yaaneHHbix tpaiinos
Ha ext2fs
Ext2fs Bce elye octaetcs 6a30B0oM hannoBon CMCTEMON Ans
MHOruX Linux, nosTomy paccMoTpum ee nepson. KoHuenuuu,
KOTOpble OHa UCMOBEAYET, BO MHOrOM cxoxu ¢ NTFS, Tak yTo
KymnbTypHOro Lwoka npu nepexofe ¢ NTFS Ha ext2fs ¢ Hamu He
CIyunTCS.

MNoppo6Hoe onucaHune CTPYKTYPbl XpaHEHUst AaHHbIX ULLmTe
B fokymeHTe «Design and Implementation of the Second
Extended Filesystem», a Takxe kHure 9. TaHeH6ayma «Operating
Systems: Design and Implementation» u ctatbe B. MeLukoBa
«ApXuTekTypa (hainoson cucTemMbl ext2», ony6InKoBaHHOW B
XypHane «CucTemHbIi agMuHucTpatop», Ne11, 2003 r. Ucxog-
Hble TEKCTbI AMCKOBbIX YTUNWT (Opavisep hainoBoi cUCTEMBI,
Ide, debugfs) Takxe He nomeLuaioT.

CTpykTypa thainoBoi cMCTEMbl

B Hauane gucka pacnonoxeH boot-cekTop (Ha He3arpy304HbIX
pasgenax OH MOXET ObITb MyCTbiM). 32 HUM MO CMELLEHMIO
1024 6aiiTa OT Hayana NepBOro CeKTopa NexuT cynep6Iriok
(super-block), cogepxaluuin Knovesyto MHGOPMaLMIO O CTPYK-
Type cpainoson cuctemsl. (B FAT u NTFS ata uHdopmauus
XPaHUTCS HenocpedcTBeHHO B boot).

B nepsyto ouepeb Hac 6ydeT uHTepecoBaTb 32-paspsgHoe
none s_log_block_size, pacnonoxeHHoe no cmeLleHuio 18h 6aiit
OT Hayana cynep-610ka. 30echb XpaHWUTCS pa3Mep 0gHOro 6roka
(block), nnu B TepmmnHonorum MS-DOS/Windows knacTepa, Bbl-
PaXeHHbI B BUOE NoKasaTens nos3vumu, Ha KOTOPYK HYXHO
cOBWHYTL 4ncno 200h. B ecTecTBeHHbIX eauHMUax ato oyget
3ByyaTh Tak: block_size = 200h << s_log_block_size (6aiiT). To
ecTb ecnu s_log_block_size paBeH Hynto, paamep ogHoro 6s10-
Ka cocTaenset 400h 6anT unu aBa CTaHOapTHbIX CEKTopa.

Jincturr 1. CTpyKTypa AMCKOBOI'O TOMa, pasMeueHHOTO nop ext2fs

Cmemenne Pasmep Onucanne

0 1 boot record
-- block group 0 --
(1024 bytes) superblock
2 group descriptors

i Barpy30YHLII CEKTOP
; Tpymna 6ioxos 0

; cynep6nok

; OECKPUITOP TPYIINEl

[T

3 1 block bitmap ; KapTra CBOOOMOHEIX OJIOKOB
4 1 inode bitmap ; xapra cBoBomHHX inode
5 214 inode table ; MaccuB inode (cBemeHus o Qannax)
219 7974 data blocks ; ONOKM AaHHEIX (Qamiel, IUPEeKTOopMM)
-- block group 1 -- ; Tpynna 6noxoe 1
8193 1 superblock backup ; xommsa cymnep6ioka
8194 1 group descriptors backup ; kommusa Ieckpmmopa TPy
8195 1 block bitmap ; KapTa CBOOOAHHX OJIOKOB
8196 1 inode bitmap ; KapTa CBODOXHHIX inode
8197 214 inode table ; mMaccuB inode (ceemenms o Qainax)
8408 7974 data blocks ; ONOKM HaHHEIX (Galiel, IMpPeKTopMM)
-- block group 2 -- ; Tpynna 6soxoB 2
16385 1 block bitmap ; KapTa CBOOOIHEIX OJIOKOB
16386 1 inode bitmap ; xapTa cBOOOAHEX inode
16387 214 inode table ; MaccuB inode (cBemenms o Qainax

16601 3879 data blocks ; Onoxy mamHex (Qaiimer, IDupexTopwUu)

Bcnep 3a cynep6nokom uayT AeckpunTopbl rpynn (group
descriptors) n kapTbl CBOGOGHOr0 NPOCTPAHCTBA, B MPOCTOpPE-
yum — 6uTMmansl (block bitmap/inode bitmap), koTopble Hac mano
WHTEPECYIOT, a BOT inode-Tabnuuy, pacrornioXeHHY0 3a HUMMK,
Mbl PACCMOTPUM MOMOAPOGHEE.

B ext2fs (kak v MHOrMX gpyrux hannoBbIx CUCTEMAX U3 MUPa
UNIX) inode urpaet Ty xe camyto pornb, 4to u FILE Record B
NTFS. 3necb cocpefoToyeHa Bcst UHGopmauwms o daiine: tmn
¢harina (06bI4HbIA haiin, QUPEKTOPMS, CUMBONMYECKas CCbiM-
Ka U T. B.), NOrMy4eckuii u husnyeckuin paamep, Cxema pasme-
LLEHNs1 Ha O1CKe, BPEMS CO3LaHus, Mogudukalmm, nocnegHe-
ro JocTyna v yganeHus, npasfa LOCTyna M KOMYECTBO CChl-
JIOK Ha chann.
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JiucTurr 2. $opMaT npescraBneHust inode

Cmemenne Pasmep Ommcanve

; GopMaT NpenCTaBIEHMA OMMCAHUE

; uid noneszosarens

; pasMep ¢amna B OaiTax

; Bpems MOCNemHEero mOCTyma K daiimy

; BpeMa cozmaHua daitna

; BpeMa MomM@ukauum Qanna

; BpeMs ynaneHus oanna

; gid rpynns

; KONMUECTBO CCHIIOK Ha dann (0 — @ain ynamen)
; KONMYEeCTBO OJIOKOB, NPMHaIJIeXauMx Gaimy

; pasuee dnaru

; OS dependant value

; 12 DIRECT BLOCKS (ccmuiku Ha nepsmie 12 6yoxos daina)
; 1x INDIRECT BLOCK

; 2x INDIRECT BLOCK

; 3x INDIRECT BLOCK

; nokosnenme Qanna (ucnospsyercs NFS

i_3iblock
i_generation
i_file_acl
i_dir_acl

; BHeWHME aTpMOyTH

i higer size

; TOJIOXeHME MOCNeNHEro QparMeHTa
; 0S dependant structure

Mepeble 12 610KOB, 3aHMMaeEMbIX (DaNIOM, XPaHATCA He-
nocpeacTeeHHo B camom inode B maccuee DIRECT BLOCKS
(HenocpencTBEHHbIE GNOKM AN HArNSQHOCTW BbILENEHBI MO-
NYXWPHbIM WPKUETOM). Kaxabli aneMeHT maccuea npeacras-
naet cobomn 32-6UTHbIN HoMmep 6noka. [pn cpegHeM 3Ha4eHum
BLOCK_SIZE B 4 K6 DIRECT BLOCK moryT agpecoBatb Ao
4 * 12 = 48 K6 panHbIx. Ecnn dhaiin npesbilaeT 3ToT pa3mep,
CO3[AaTCA OAMH MM HECKOBbKO B/IOKOB KOCBEHHOW appecaLm
(INDIRECT BLOCK). lNepBbiii 610K KOCBEHHOW agpecaumu
(1x INDIRECT BLOCK unm npocto INDIRECT BLOCK) xpaHut
CCbINIKM Ha Apyrue HenocpeacTBeHHbIE 6510ku. Agpec aToro 6,0-
Ka xpaHutcsa B none i_indirect_block B inod. Kak nerko nocum-
TaTb, OH agpecyet nopagka BLOCK_SIZE/sizeof(DWORD) *
BLOCK_SIZE = 4096/4 *4 M6 gaHHbIX. Ecnm aToro Bopyr oka-
XETCA HeLOCTAaTOYHO, CO3LAETCA BaX[bl KOCBEHHbIA 6MoK
(2x INDIRECT BLOCK wnu DOUBLE INDIRECT BLOCK), xpa-
HALLMIA yKa3aTenu Ha KOCBEHHble 6MOoKKM, YTO MO3BONSET ajpe-
coBatb (BLOCK_SIZE/sizeof(DWORD))**2* BLOCK_SIZE =
4096/4 ** 4096 =4 6 paHHbIX. Ecnm xe 3TOro BCe paBHO HEMoO-
CTaTO4HO, CO3JAETCs TPWXAbI KOCBEHHbIN 650K (3x INDIRECT
BLOCK unu TRIPLE INDIRECT BLOCK), copepxatumii ccbin-
KW Ha OBaX[bl KOCBEHHbIE 6110KV (Ha JaHHOM PUCYHKe TPUXbI
KOCBEHHbIA 650K He MOKa3aH).

OtmeTum, 4T0 No cpaBHeHwto ¢ NTFS Takasa cxema xpaHe-
HUS MHpOPMALMM O pa3MELLEHUM rOpa3ao NpoLle YCTpPoeHa,
HO BMecTe € TeM 1 npoxopnuea. OgHako oHa obnafaet OgHUM
HECOMHEHHbIM [JOCTOMHCTBOM, koTopoe octaBnseT NTFS pa-
neko no3agu. MockonbKy BCe CCbINKU XPaHATCSA B HEYNaKoBaH-
HOM BUfE, 419 KaX[oro 610Ka (aina Mbl MOXeM ObICTPO Han-
TV COOTBETCTBYIOLLMIA EMY KOCBEHHbIN BI0K, Jaxe ecnu inode
MONHOCTBIO PaspyLLEH.

Direct blocks

Double indirect

Indirect blocks blocks

N

=

PucyHok 5. OmmcaHme nopsiika pasMemenuss daitna Ha gucke,
Mepapxus HENOCPEACTBEHHHX M KOCBEHHHX GJIOKOB
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Wms dhaiina B inode He xpanuTes. UumTe ero BHYTpY QMpek-
TOPUI, NPEeLCTaBNAOLLMX COBOI MaccuB 3anvcen cregytoLlero
Buaa:

JucTvHr 3. $opMaT NpPeACTaBNEHMS MacCHMBa HUPEKTOPMIL

CvemeHre Pasmep OmnmcaHue
0 4 inode ; cceuika Ha inod
4 2 rec_len ; IOJVHa IAaHHOM 3alucu
6 1 name_len ; IOJMHa ¥MeHu obania
7 1 file_type ; Tun danna
8 . name ; vMa bania

MNpy yaaneHuu chaina onepaLMoHHas cuctTemMa HaxoguT co-
OTBETCTBYHOLLYIO 3anuch B AupekTopun. O6HynseT none inode u
yBeNMyMBaeT pa3Mep npeaLlecTsytoLLen 3anucu (none rec_len)
Ha BennyuHy yoansemoun. To ecTb MpeflecTByoLlas 3anucb
Kak 6bl «nornoLiaeT» yaaneHHyo. M xota nmsa dainna go nopsl
[0 BPEMEHW OCTAETCA HETPOHYTHLIM, CCbIIKa Ha COOTBETCTBYIO-
LM eMy inode OKasbIBAETCS YHUHTOXEHHON. BOT 1 nonpobyin
pasobparbes, KakoMmy ainy Kakoe umsa npuHaanexur!

B camom inode npu yganeHuu chaiina Toxe npoucxogsT
601nbLUKe n3mMeHeHus. KonnyecTso cebinok (i_links_count) copa-
CblBaeTCs B HyNb M OGHOBNAETCA None NnocregHero yaaneHus
(i_dtime). Bce 6noku, npuHagnexative canny, B kapte CBO-
60aHOro npoctpaHcTaa (block bitmap) nomevaioTca Kak Hewc-
nosb3yemble, Mocsie Yero AaHHbIN inode Takxe 0cBO6OXAAET-
cs (B inode bitmap).

TeXHWKa BOCCTAHOBNEHNA Y/aNneHHbIX thainos

B ext2fs nonHoe BoccTaHOBNEHWE AaXe TOMbKO YTO yAaseH-
HbIX (haiinoB HEBO3MOXHO. B 3TOM cMbicne OHa npourpbiBaet
kak FAT, Tak n NTFS. Kak MyuHumMym TepsieTcs ums dparina.
To4Hee roBops, TepseTcs CBA3b UMEH PainoB C UX COLEPXKU-
MbIM. [1py yaaneHun He6obLLOMO KOMYeCTBa XOPOLLIO U3BEC-
THbIX halnoB 3TO eLLie TEPNUMO (MMeHa-TO Befib COXPaHUNUCh!),
HO YTO Aenatb, eCn Bbl YAANUAM HECKOMbKO CRYXeO6HbIX nod-
KaTanoros, B KOTOPbIX HMKOr4a paHee He 3arnsgbiBanv?

[ocTtaTo4HO 4acTo inode Ha3Ha4alTCH B TOM XE MOPsAaKe,
B KOTOPOM CO3AAt0TCA 3anucy B Tabnuue ANPEKTOpUi, K Tomy
Xe CYLLeCTBYeT Takas LUTYyKa, Kak «pacLumpenus» (.c, .gz, .mpg
N T. A.), TaK KOIMYECTBO BO3MOXHbIX KOMOUHALMIA COOTBET-
CTBUIN MEH hainos 1 inode Yalle BCero 66IBaeT OTHOCUTESb-
HO HebOosbLUMM. TeM He MeHee BOCCTaHOBUTbL YOaneHHbIA Kop-
HEBOW KaTasnor B aBTOMaTU4ECKOM PeXuMe HUKOMY He yaacT-
¢, a BoT NTFS ¢ atum cnpaensetcs 6e3 Tpyaa.

B o6uiem, cTpatermsi BOCCTAHOBNEHWS BbIMNAANUT NpUGm-
3UTENbHO Tak: CkaHupyem Tabnuuy inode n oTérpaem Bce 3a-
nucy, Ybe none i_links_count pasHo Hynto. CopTvpyeM mx no
pate yganeHus, 4tobbl (haisbl, yaaneHHble nocnegHMMm, oka-
3anncb HaBepxy cnucka. Kak BapuMaHT MOXHO MpOCTO Haso-
XUTb PUNBTP (Mbl BEAb MOMHUM NPUMEPHOE BPEMS yaarneHus,
He npasga m?). Ecnv cooTBETCTBYIOLLME inode eLLe He 3aTep-
Tbl BHOBb CO3daBaeMbIMy hainamu, U3BreKaeM Crmcok nps-
MbIX/KOCBEHHBIX 6JI0KOB 1 3aNMCbIBAEM WX B amr, KOPPEKTU-
pysi ero pasmep € y4eTOM «JI0rM4eckoro» pasmepa arnna, 3a
KOTOpOe OTBeYaeT norne i_size.

BoccraHoBnenue npu nomouy Ide
OTKpbIBaEM pefakTUpyeMblii pasgen unm ero hannoByo Ko-
nunio: «lde my_dump» unm «lde /dev/sdb1». PepakTop aBToma-
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TUYECKM onpegdensieT TUN painoBon cuctembl (B JaHHOM Chy-
yae ext2fs) u npepnaraeT HaxaTb «any key» Ans npoponxe-
Husa. Haxunmaem! Pefaktop nepeknioyaercsi B pexum otobpa-
XeHus cynep6rioka 1 npegnaraeT Haxatb <I> Ana nepexopa B
pexum inode n <B> ansa nepexoga B 65104HbIA pexumm (block-
mode). XXmeM <I> 1 okasbiBaeMca B nepsom inode, onucelsa-
foLLileM KopHeBsoii katanor. <Page Down> nepemeLlaeT Hac K
cnepyowlemy inode, a <Page Up> — Kk npegbigyLiemy. MNponuc-
TbiBaeM inode BHU3, obpallas BHMMaHWe Ha none LINKS. V
yOaneHHbIX annoB OHO paBHO Hymio, u Torga «DELETION
TIME» copepXvT BpeMsi nocnegHero yganeuus (Mbl Begb Mno-
MHWUM ero, npaega?).

O6Hapyxu1B noaxoasLLmii inode, nepemMeLLaeM Kypcop K
nepsomy 650Ky B cnucke DIRECT BLOCKS (rme oH gomkeH
HaxogmMTbCs N0 YMONYaHWIO) U Haxmmaem <F2>. B nossueLLEM-
csi MeHIo BbibupaeM NyHKT «Block mode, viewing block under
cursor» (M cpady HaXxvmaem ropsdyto knaeuwy <Shift-B>).
PepakTop nepemellaetca Ha nepsblii 6510K yaaneHHoro daw-
na. MNpocmaTtpuBas ero cogepXxvmmoe B hex-pexume, nbitaem-
Csi ONpemenuTb, OH N 3TO UK HeT. YTo6bl BO3BPATUTLCA K MPO-
CMOTpY cnegytowlero inode, Haxumaem <I>, 4To6bl BOCCTAHO-
BUTb cpaiin — <Shift-R>, 3atem ewle pa3 <R> u nva daiina-
famna Ans BOCCTaHOBMEHMS.

MoxHo BoccTaHaBnuBaTth (hawsibl U MO UX COAEPXMMOMY.
[onycTum, HaMm M3BECTHO, YTO YAANEHHbIN hann CoaepxXuT
ctpoky «hello, world». Haxvumaem <f> n 3atem <A> (Search all
block). 3Tum Mbl 3acTaBnsemM pefakTop UcKaTb CChIMKM Ha BCe
6MoKK, B TOM HMcne 1 yaaneHHsle. Kak BapraHT MOXHO 3anyc-
TUTb PEAAKTOP C KIHOM «--all». HO Tak unun nHave Mbl HaXw-
maeMm <B>, 3atem, Korga pegakTop nepenget B block-mode, —
</> n BBogum ASCII-cTpoky ans noucka. Haxogum HyXHbIi
6510K. [poKpy4nBas ero BBEPX-BHW3, yoexaaemcs, YTo OH Oel-
CTBUTENbHO NPUHARNEXMUT TOMY camomy thanny. Ecnm aTo Tak,
Haxumaem <Ctrl>+<R>, 3acTaBnsas pegakTop npocMaTpvBaTb
BCe inode, cofepXallme CCblIKy Ha 3TOT 6510K. Homep Teky-
LLLEero HavpaeHHoro inode oTobpaxaeTcs BHU3Y akpaHa. (MmeH-
HO BHK3Y! BBepxy oTobpaxaeTca HoMep NocegHero NpocMoT-
peHHoro inode B pexwume inode). MepexogmMm B pexum inode
no Knasuwe <I>, Haxnmaem <#> 1 BBOAUM HOMEp inode, KOTO-
pbIn XOTUM NPOCMOTPETL. ECnn Aata yaanexus 6onee unm me-
HEe COOTBETCTBYET AENCTBUTENBHOCTM, HaxnmaeM <Shift-R>/
<R> gnsa cbpoca havina Ha guck. Ecnm HeT — Bo3Bpallaemcs B
block-mode n npogomxaem NoOuUCK.

B cnoxHbIx cnyyasx, Korga crnmMcok npsmbIX W/Man KOCBEH-
HbIX 6/10KOB pa3pyLUeH, BOCCTaHaBNMBAEMbIN (haiin NPUXoanT-
cA cobupatb 6yKBanbHO MO KycO4kam, OCHOBbIBAsCb Ha €ro
BHYTPEHHEM COOEPXMMOM W YaCTUYHO — Ha CTpaTeruu Bbige-
NeHns cBO6OAHOMO NPOCTpaHCTBa (hannoBomn cuctemon. B aTom
Ham MOMOXET KnaBulla <w> — JonucaTb TeKyLIMn 610K K
thainy-gamny. MNpocTto nepebupaem Bce cBOHOAHbIE BMOKU
0AvH 3a apyrum (pepaktop nomeyaeT ux ctpokort NOT USED)
1, 06HAPYXWB MOAXOOALLMIA, AoNMCbIBaeM B (hawin. KoHeuHo,
CUIbHO (hparMeHTUPOBaHHbIV ABOMYHBIN (haln Tak He BOCCTa-
HOBWTb, HO BOT NIUCTUHI NPOrpaMmbl MOXHO BrOSHE.

BbiBOZ — py4HOE BOCCTaHOBMEHUE (haiinos ¢ MOMOLLbIO Ide
KpanHe Henpou3BOAUTENILHO W TPYLOEMKO, 3aTO Haubonee
«MPO3payHO» U HAAEXHO.

A BOT BOCCTaHaBNMBaTb OPUTMHASbHbIE UMEHA JTyLLE BCe-
ro npv nomotumn debugfs.

CHCTEMHBIAAMUHNCTPATOP



Boccranosnenue npu nomowy debugfs

3arpyxaem B 0TNafuvK peaakTUpyeMbld pa3fen unm ero Ko-
muio, «debugfs my_dump» nnn «debugfs /dev/sdb1». Ecnm mbl
nnaHnpyemM OCyLLECTBAATL 3annCb Ha AMCK, HEOBXOAMMO yKa-
3aTh KN4 «-w» («debugfs -w my_dump» unm «debugfs -w /dev/
sdb1». YT06bI NPOCMOTPETL CANCOK YAaNneHHbIX hannos, 4aem
KomaHgy «Isdel» (unu «Isdel t_sec», roe t_sec — Konu4ecTso ce-
KyHA, NpoLLefLLiee C MOMEHTA yaaneHus aina). kpaH 3anon-
HSIETCA CMWUCKOM yaaneHHblx annos. EctecTBeHHO, 6€3 UMeEH.
@aiinbl, yaaneHHsle 6onee Y4eM t sec cekyHn Hasaf (ecnu sec
3afaH), B 3TOT CMUCOK He Monagaror.

KomaHga «cat <N>» BbIBOGUT COOEPXMMOE TEKCTOBOIO
thavina Ha TepmuHan, rge <N> — Homep inode, 3aKnOYEHHbIN B
YroBble KaBbl4kKW. [Npy BbIBOAE ABOMYHbIX (DanoB Ha 3KpaHe
TBOPUTCS YepT 3HAeT 4TOo, U Takue hainbl JOMKHbI copackl-
BaTbCa B gamn komangon «dump <N> new_file_name», rge
«new_file_name» — HoBoe UMs haiina (¢ nyTem), Nog KOTOPbIM
OH OygeT 3anucaH B pogHyto (native) dannoyro cuctemy, T.e.
Ty (balnoBylo cMCTeMy, Ha KOTOPOW 6bi 3anylleH debugfs.
®davinosas cuctema BOCCTaHABIMBAEMOro pasgena npy 3ToM
oCTaeTcs HEeNPUKOCHOBEHHOW. [pyrumun crioBamu, Hanu4ue
Knoya «-w» Ons 3Toro He TpebyeTcs.

lNpu XenaHnm MOXHO «peaHVMMpoBaTb» hain Hemocpen-
CTBEHHO Ha Camol BOCCTaHABNMBAEMO (haiinioBor cucteme (410
0CO6EHHO YAO6HO NPy BOCCTAHOBNEHUM 6ONbLUMX (harnos).
B atom Ham nomoxeT komaHpa «undel <N> undel_file_name»,
roe undel_file_name — ums, kotopoe 6ygeT nNpuUcBOeHO dhanny
rocne BoccTaHoBneHus. BHmmanwve! Korga 6yaete ato genarb,
MOMHWTE, 4TO KOMaHda undel KpailiHe arpeccuBHa U OeCTpyK-
TVBHa No cBoen npupoge. OHa 3aTMpaeT nepsylo CBOOOAHYIO
3anvch B Tabnuue AMPEKTOpUI, fenas BOCCTaHOBNEHVE OpUTK-
HaIbHbIX UIMEH HEBO3MOXHbIM!

KomaHga «stat <N>» oTobpaxaeT cogepxumoe inode B
ynobo4nTaemom Buae, a komaHaa «mi <N>» no3sBonseT pegak-
TUPOBATb X MO CBOEMY YCMOTPEHUIO. NS py4HOr0 BOCCTaHOB-
neHus dharna (KOToporo He NOXenaellb v Bpary) Mbl fOMKHbI
YCTaHOBUTbL cHeT4mK ccbitok (link count) B emuHmuy, a Bpems
yoaneHus (deletion time), Ha060poT, COPOCUTL B HyMb. 3aTeM
otaaTtb komaHgy «seti <N>», nomevaroLyo aaHHbIn inode kak
MCNOSb3YEMbIV, U NS KaXAOro 13 6510KOB dhaina BbINOAHNTb
«setb X», rge X — Homep 6noka (nepeyeHb 6110KOB, 3aHMMae-
MbIX hainioB, MOXHO NOACMOTPETL KOMaHZou stat, mpuyem B
oTnm4ymne oT lde oHa oToBpaxaeT He TONMbKO HEMOCPEenCTBEH-
Hble, HO N KOCBEHHbIEe 6NIOKM, YTO HECpaBHeHHO yaobHee). Oc-
Taetcsa TOMbKO Aath hainy ums, YTO OCYLLECTBNSETCA MyTem
co3daHuns KaTanoxHowm ccbinkm (directory link), a genaet aTo
komaHga «In <N> undel_file_name», rge undel_file_name —
UMS, KoTopoe ByLeT AaHo hansy nocne BOCCTAHOBIIEHNS, NMpuy
HeobxoanmMocTmn ¢ nyTem. (BHMMaHme! co3gaHne KaTanoXHbIX
CCbINIOK HEO6PATUMO 3aTUPAET OpUrVHANbHbIE UMEHa yaaneH-
HbIX hainos). Mocne 3Toro NonesHo gatb KomaHgy «dirty»,
4yTOObI (harnosas cuctema Obina aBTOMATUYECKM NMPOBEPEHA
npu cregytoLen 3arpyske, v BbIATA U3 OTNag4Mka u Bpy.-
Hyt0 3anycTuTb fsck ¢ Knovom «-f», hopcrpyrom NpoBepKY.

Tenepb nepenaem K BOCCTaHOBIEHWIO OPUIMHASTBHOMO UMe-
HW. PaccmMoTpym NpOCTenLniA criyyan, Korga gupekTopus, co-
[epxallas yaaneHHbln ¢ann (Takke HasbiBaeMas MaTepuHC-
KO oupekTopuen) Bce ewle uena. [laem komaHay «stat dir_
name» W 3anoMuMHaem Homep inode, KOTOPbIA Ham coobLuar.
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losopum otnapumky «dump <INODE> dir_file», roe INODE —
HOMep COOOBLLEHHOMO HaM MHAEKCHOro geckpunTopa, dir_file —
nMs havina Ha pogHon (hainoBoi cucTeme, B KOTOpPYHO GydeT
3anucaH gamn. 3arpyxaem nonyyeHHbIn gamn B hex-pefak-
TOp M NPOCMATPUBAEM Ero COAEPXKMMOE B «CbIpOM» Buae. Bece
nmeHa OyagyT Tam. [pu xenaHnm MOXHO HanucaTb YTUANTY-
unbTp, BLIBOAALLYIO TOMNBKO yAaneHHble umeHa. Ha Perl ato
He 3aiMEeT W JeCATU MUHYT.

A Kak 6bITb, €CN MaTEPUHCKas QUPEKTOpUs TOXe nocTpa-
pana? Torga oHa M 6ygeT nomedeHa yaaneHHoi! BoiBogum
CMMUCOK yOaneHHbIX inode, 0TOMpaeM U3 HUX gupekTopuu, ¢hop-
MUpYEM NepeyeHb NpuHaanexawmx UM 6rokoB 1 3anucbiBa-
eM famn B hain, npocMaTpuBaeMblii BPYYHYHO UM C MOMO-
b0 YTUANTLI-UNbTPa. Kak yxe oTMeyanoch, nopsagok pac-
NONOXeHus hannos B CNMUCKe inode 04eHb YacTO COBMAKAET C
NOpPAOKOM pacnofioXeHnsa ansnos B AUPEKTOPUU, MOITOMY
BOCCTAHOBJIEHNE OPUrMHANbHBIX UMEH B YETbIPEX W3 NATU CNy-
4aeB NPOXoAWT Ha ypa.

Mpu TAXKMX paspyLUeHWsiX, KOrga BOCCTaHABNMBAEMbIN
dhann npuxoguTca cobmpaTb No Kycovkam, noMoraet KomaHaa
«dump_unused», BbIBOASALLASA HA TEPMUHAN BCE HEUCTONb3Ye-
Mble 6510kW. IMeeT cMbICn nepeHanpaBWTb BbIBOL B (hans, 3a-
nycTuTb hexedit 1 nokonaTbCA B 3TOM Ky4ye xnama — 3710, Mno
KpaiHei mMepe npoLLe, YeM nasuTb No BCEMY AWCKY (Ha awmc-
Kax, 3anofHeHHbIX 6ornee YeM Ha TPU YETBEPTY, AAHHbINA TPIOK
coKpaLlaeT Maccy BPEMEHM).

BuiBog: debugfs B 3Ha4MTeNbHOW Mepe aBTOMaTU3MpyeT
BOCCTaHOBMNEHWE yaaneHHbIX hannos (BNPOYeM, A0 MOSHOro
KoMchopTa eMy aneko), OfHaKko BOCCTaHOBUTL ¢haiin ¢ paspy-
LLEeHHbIM inode OH He cnocobeH n 6e3 |de 3aeck He 0BOMTUCH.

Boccranosnenue npu nomowyy R-Studio

Ytunuta R-Studio for NTFS, yxe paccmoTpeHHast Hamum B npe-
ObIQYLLMX HOMEpax XypHana, BONMPEKM CBOEMY Ha3BaHWIo, NOf-
nepxuaet He Tonbko NTFS, Ho n ext2fs/ext3fs.
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size [ Created [ odfied [ Filexd [ parentia

B $inode1s 263 15/03/2005 2113316 09/03/2005 16:05:27 2
B f1node 16 11987 1S/03/2005 21:33:16  09/03{2005 16:06:05 S
M ¢inoder7 43525 15/03/2005 21:3%:16 09032005 16:05:58 36
B ginode1s 303 15/03/2005 2133116 09/03/2005 12:56:13 &
B 1nodets 12115 1S/03/2005 21:33:16  09/03/2005 12:56:50 8
B s1nodezn 43556 15/03/2005 21:33:16  09/03(2005 12:56:33 9
D f1nodez1 41 15/03/200521:353:16  03/032005 09:58:22 0
B $1nodezz B0 15/03/2005 21:33:16  07/03/2005 11:20:55 a1
¥ f1nodez3 43552 15/03/2005 21:33:16  07/D3/2005 11:21:43 92

It
It
i
lt
It
lt
It
lt
4 nodezd 38 15/03/2005 21:3%16 07032005 11:20:08 93
¥ f1nodezs 195 1S/03/2005 21:33:16  09/03/2005 11:48:22 94
B sInode2s 12102 1SH03/Z008 2153506 09/03/2005 11:50:03 S
B ganodez7 43654 15/03/2005 21:33:16  09[03(2005 11:49:46 %
i f1nodezs 386 15/03/2005 2135316 09/03/2005 12:42:22 %7
[ sinodezs 12019 15/03/2005 21:33:16  09/03/2005 12:43:07 %
¥ f1node0 43541 15/03/2005 21:33:16  D903/2005 12:42:57 %
B f1nodest 426 15/03/2005 2113316 09/03/2005 15:20:35 100
¥ f1node 32 12171 1S/03/200521:33:16  09/03/2005 15:25:02 101
M $inodess 43597 15/03/2005 21:3%:16 09032005 15:24:53 mz
i

E$]nnd534 43598 15[/03/200521:33:16  09/03(2005 15:26:13 103 o
< | ;I_I
* Type | Text ]
1, Enumeration of files finished for Partitiont
[£3] Enumeration of files started for Partitiond
o Inades cache stats: hits=34806, miss=17407
[£3] Enurneration of files Finished For Partitiond =
Ready Total 755.5 KB in 41 files in 3 Folders. ‘Marked 0Bin O files in 0 Folders
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Pucysok 6. Yruinura R-Studio for NTFS BoCCTaHaBIMBaeT
yhaneHHse Qainn Ha ext2fs paspgene. dainE ecTb, HO HET MMeH
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C TO4KM 3peHUs HEKBANMM(PULIMPOBAHHbIX MOSIb30BATENe 3T0
Xopoluee CpefcTBoO ANl aBTOMaTU4eCckoro BOCCTAHOBEHMUA
yoaneHHbIX annos: MHTYUTUBHO-MOHSATHbIA UHTEpPdENC, npo-
CTOe ynpaBsrneHue v npoyre npenectu nporpecca. Maiinbl Boc-
CTaHaBNMBAIOTCA HECKONbKUMUM Lenykamu. Mpasaa, 6e3 umeH
N 6e3 Kakmx-mbo rapaHTui, 410 OHW BOOOLLE BOCCTAHOBSTCH.
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aiMUHUCTPHUPOBaHUE

Py4Hoe BoccTaHoBReHWe He nogdepxmsaeTcsa. dannbl ¢ pas-
pyLleHHbIM inode He BOCCTaHaBnMBatoTCA, XoTs nof ext2fs, B
otnnumne ot NTFS, 3T0 gocTaToyHO NpocTo caenartb!

B o6LLem, s npodheccroHansHoro ucnons3oeanus R-Studio
KaTeropu4ecku He nogxoauT (puc. 6).

Boccranosnexnue yaaneHHbix tpaiinos

Ha ext3fs

Qannosas cuctema ext3fs — 1o ext2fs ¢ nogaepxKom XypHa-
nupoeaxus (B TepmuHonorun NTFS — TpaH3akuwit). B otnnyme
oT ext2fs oHa HamMHOro 6epexHee OTHOCWUTCH K Maccusy Au-
PEeKTopuiA U Npu yganeHun aina, ccolnka Ha inode yxe He
YHUUTOXAeTCs, YTO ynpoLLaeT aBToMaTn4ecKoe BOCCTaHOBIe-
HWe opuriHanbHbIX UMeH. OpHaKo NOBOJOB [Nt pafoCTH Y HaC
HeT HUKakux, NockonbKy B ext3fs nepepn yoaneHvem cpanna
CMUCOK MpUHAAnexalmx emy 610KOB TLLATENbHO BblYMLLAET-
cs1. Kak cnecTeBme — BOCCTAHOBMIEHWE CTAHOBUTCS HEBO3MOX-
HbIM. Hy... NpakTnyecku HeBO3MOXHbIM. HedbparmeHT1poBaH-
Hble hainbl ¢ 6onee UM MeHee OCMbICIIEHHbIM COLEPXXUMbIM
(Hanpvmep, UCXOOHbIE TEKCTbI MPOrpaMm) eLLe MOXHO cobpaTtb
MO YacTaM, HO U BPEMEHU Ha 3TO Y/AMET... K cyacTbio, KOCBEH-
Hble 610KV HE OYMLLIAIOTCS, @ 3HAYUT, Mbl TEPSIEM NWLLb NepBble
12 * BLOCL_SIZE 6aiit kaxpgoro pavina. Ha tunmyHom 10 6
pa3nene BLOCK_SIZE o6bi4HO paBeH 4 v 8 K6, T.e. peanb-
Hble noTepu cocTasnsAoT MeHee 100 K6. Mo coBpeMeHHbIM no-
HATUAM — cyme nycTaku! Koneuro, 6e3 atnx 100 K6 601b-
LUMHCTBO (palnoB MPOCTO He 3anycTATCs, OOQHAKO HeJocTalo-
Lme 12 6noKOB HaWTW Ha AvcKe BMonHe peanbHo. Eciv nose-
3€T, OHW OKaXyTCA PacrornioXeHHbIMV B OQHOM-ABYX HeMnpepbIB-
HbIX OTpe3kax. [laxe Ha CMIbHO (hparMeHTUPOBaHHbIX pasge-
nax HenpepbIBHbIE OTPE3KM U3 6-12 6NOKOB BCTpeYaroTCs 4oc-
TaToO4HO 4acTo.

Kak Mbl 6yaem gencteoBaTb? Heo6xoguMo Hantu xots Obl
OOWH 610K, rapaHTMpOBaHHO NpuHadnexawinin dany u npu
3TOM pacrnonoXeHHbIN 3a rpaHuuet B 100 Kb6ant ot ero Hava-
na. 3To MOXET BbITb TEKCTOBAsA CTPOKA, KONMMPanT MpMbl, Aa
BCE YTO yrogHo! Ham HyxeH Homep 6510ka. [ycTb ans onpege-
NeHHocTW OH BymdeT paBeH 0x1234. 3anuceiBaeM ero B o6part-
HOM Mopsagke Tak, 4To6bl Maagwmin 6anT pacnonarancs no
MeHbLUEMY agpecy, W BbinonHseM nouck 34h 12h 00h 00h —
MMEHHO 3TO 4MCcrno GymeT nMpUCYTCTBOBATb B KOCBEHHOM 610-
ke. OTNNYNTL KOCBEHHBIN 610K OT BCEX OCTanbHbIX 6110KOB (Ha-
npumep, 6110KOB, NpuHagnexawmx gainam gaHHbIX) 04eHb
Nerko — OH npefcTaenseT co6oi Maccus 32-6UTHbIX HOMEPOB
6710KOB 6011ee UM MEeHee MOHOTOHHO BO3pacTatoLmx. [sax-
Lbl U TPWXAbl KOCBEHHbIE 6ITOKM OTLICKUMBAIOTCS MO aHanoruy-
HOW cxeme.

Mpo6rema B TOM, 4TO O4HM M Te Xe 60KV B pa3HOe BPeEMS
MOITIN NPUHALNEXaTb Pa3nMyHbIM harnam, a 3HauuT, 1 pas-
NNYHBIM KOCBEHHbIM 6n1okaM. Kak pa3obparbcs, Kakon M3 HUX
npasuabHbIN? [a o4eHb npocto! Ecnm xoTa 6bl 0gHa M3 cCbl-
NOK KOCBEHHOMO 6/10Ka YKa3bIBAET Ha YXXe 3aHATbIN 610K, AaH-
HbI KOCBEHHbIA 60K NPUHAONEXUT AABHO yOaneHHoMy dhan-
Ny U HaM COBCEM He MHTEPECEH.

Kctatu roeops, debugfs He BnonHe xopoLLo nogaepxvea-
et ext3fs. B yacTHoCcTH, KOMaHaa Isdel Bcerga nokassiBaeT HOlMb
yOaneHHbIX hannos, gaxe ecnu 6bl1 CTEPT Becb pasgen. Tak
YTO BOMPOC BbI6Opa harsioBon CUCTEMbI OTHIOAL HE Tak NPOCT,
KakvM ero nbITalTCs NPeacTaBuTb KHUMM U3 cepun «Linux ans
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HauHaloLWwmx», a npeumyLlectsa ext3fs Ha paboumnx cTaHumMsAX
1 JOMALLHMX KOMMbloTepax faneko He6eccrnopHbl U HeOHeBUf-
Hbl. [Mopaepxka TpaH3akumin peasnbHO TpebyeTcs MuLlb cepae-
pam (ga u To He BCeM), @ BOT HEBO3MOXHOCTb BOCCTAHOBSIE-
HUA OLUMOGOYHO YAANeHHbIX (hainoB 3a4acTyio MNPUHOCUT Ha-
MHOr0 60nbLUNE YObITKW, YEM YCTOMYUBOCTL halinoBom cucTe-
Mbl K BHE3AMHbLIM OTKa3am NuTaHus.

| File View (My Computer) Partition0 - R-Studio NTFS

Drive Fie Tooks View Help

SFE el R DR
S et Name. |
2 Metafiles
=13 Root
(20 lost+found

Size | Created [ Hodied [ Fie1d[ Parent1d] &
Clost+found 12268 16/03/2005 161434 16/03/2005 16:14:34 E 1
@ 256 1603/2005 1611542 09/03/2005 13:08:55 “ 10
11972 16/03(2005 16:15:42
43526 16[03/2005 16115142

09/03/2005 13:09:26

3
0 16/03/2005 1616115 16/03/2005 16:16:13
0 16/03/2005 161613 16/03/2005 16:16:13

0 16/03/2005 16:16:13  16/03/2005 16:16:13 £ 18
0 16/03/2005 16:16:13  16/03/2005 16:16:13 51 18
0 16/03/2005 1611613 16/03/2005 16:16:13 £ 18
0 16/03/2005 1611613 16/03/2005 16:16:13 5 18
0 16/03/2005 16:16:13  16/03/2005 16:16:13 54 18
0 16/03/2005 16116113 16/03/2005 16:16:13 55 18
0 16/03/2005 161613 16/03/2005 16:16:13 s 18
0 16/03/2005 16:16:13  16/03/2005 16:16:13 57 18
0 16/03/2005 16:16:13  16/03/2005 16:16:13 5 18
0 16/03/2005 16116115 16/03/2005 16:16:13 EY 18
0 16/03/2005 1611613 16/03/2005 16:16:13 @ 18
0 16/032005 16:16:13  16/03/2005 16:16:13 61 18
0 16/03/2005 16116113 16/03/2005 16:16:13 3 18
0 16/03/2005 1616113 16/03/2005 16:16:13 & 18
0
0
o
o
0
o
o
0
0

16/03/2005 16116113 16/03/2005 16116113 e i
16/03/2005 16116113 16/03/2005 16116113 e 1
16/03/2005 16:16113  16{03/2005 16116113 & 1
16/03/2005 16:16113  16{03/2005 16116113 o4 1
16/03/2005 16116113 16/03/2005 16116113 e i
16/03/2005 16:16113  16/03(2005 16116113 & 1
16/032005 16:16113  16/03/2005 16116113 o 18
16/03/2005 16:16113  16{03/2005 16116113 7 1
16/03/2005 16116113 16/03/2005 16116113 i 18 =

* Type L1ext |
El Crutersto of fes rted For Parttiond

@ Inodes cache stats: hts=17477, miss=5736

l Erumeration offles frishd fo Parttiond
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Total 4.1 MB In 42 s n 3 Folders

[Marked 0 0 files in O folders

Ready
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Pucynok 7. Ymunmura R-Studio, BocCCTaHaBIMBAaKWLas YyHalleHHHE
daitne Ha paspene ext3fs. EcTe umeHa, Her cammx daitnos
(Mx pMMHA paBHa HYNMW, T.K. CHMCOK HENOCPEACTBEHHHX GJIOKOB
sarepr)

3aknoueHue

[ocTynHOCTb MCXOAHBIX TEKCTOB ApanBepa haiinoBon cucre-
Mbl 3HAQYMTENbHO YMpoLLaeT UCCnegoBaHue ee BHYTPeHHew
CTPYKTYpbI, KOTOpasi, KCTaTW roBOps, O4eHb NpocTa U BOCCTa-
HOBMEHWe JaHHbIX Ha ext2fs/ext3fs — o6bluHOE peno. danno-
Bble cuctembl UFS u FFS, pabotatowme nog FreeBSD, yctpo-
€Hbl HAMHOrO CIOXHee, K TOMY Xe [OCTaTOYHO CKYOHO OOKY-
MeHTUpoBaHbl. A Befb FreeBSD 3aHumaeT pganeko He nocne-
oHee mecto B mmpe UNIX-coBMECTUMbIX onepaumoHHbIX CUC-
TEM W paspylleHns JaHHbIX Jaxe B Maclitadax HebomMbLIoro
ropofka npoucxogsT crnoLb ¥ pagoM. K cyacTbio, B nogasns-
foLLeM GOMbLUMHCTBE Clly4aeB MH(OPMAaLMIO MOXHO MOMHOC-
Tbi0 BOCCTAHOBWTb, HO 06 3TOM — B CRefytoLuin pas.

Jintepartypa:

1. Design and Implementation of the Second Extended File
system — nogpo6Hoe onucaHve gannoBon cuctembl ext2fs
OT pa3paboT4MKOB MPOEKTA Ha aHrMUICKOM a3blke: http://
e2fsprogs.sourceforge.net/ext2intro.html.

2. Linux Ext2fs Undeletion mini-HOWTO - kpatkas, HO Joxod-
YMBas MHCTPYKLMS MO BOCCTAHOBNEHUIO YAANEHHbIX hant-
noB Ha ext2fs-paspenax Ha aHrnMnUckom a3bike: http://
www.praeclarus.demon.co.uk/tech/e2-undel/howto.txt.

3. Ext2fs Undeletion of Directory Structures mini-HOWTO —
KpaTkoe pyKOBOLACTBO MO BOCCTAHOBNEHUIO YAANEHHbBIX Ou-
pEKTOpUi Ha ext2fs-paspenax Ha aHrMINCKoM A3bike: http:/
/www.fags.org/docs/Linux-mini/Ext2fs-Undeletion-Dir-
Struct.html.

4. HOWTO-undelete — eLLie 0gHO PYKOBOACTBO MO BOCCTaHOB-
NEeHVI0 yaaneHHbIX ainos Ha ext2fs-pazgenax npy nomo-
Wwu pepakTtopa lde Ha aHrnuiickom s3bike: http://Ide.
sourceforge.net/UNERASE.ixt.
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