BOCCTaHOBIeHMe yaaneHHbIxX dpannos nog Linux

KpHC KaclepCKu

KaXKIblii M3 Hac XOoTA Obl OJHAXKIbI yIadsa LeHHbIH ¢aiin (a To U Bechb KOPHeBOH
KATAJIOr HLEJHKOM!). pe3epBHON KONMM HET. BPeMEHH HA NOMCKH YTHJIWUT s
BOCCTAHOBJICHUS] — TOXkKe. KaKk ObITh? K CYACTbIO, BCe HEO0X0IMMOeE Y:Ke BKJIHYEHO B
Balll JJIOOMMBIH TUCTPUOBLIOTHUB U BCera HAXOAMUTCS MO/ PYKOii. €CJIM TOBOPUTH KPAaTKO:
debugfs, Isdel, stat, cat, dump, undel. ec1u 4yTh MOATUHHEe — YMTANTE ITY CTATHIO,
paccka3bIBalONIYI0 0 BOCCTAHOBJIEHHH JaHHbIX Ha ext2fs u oTuacTu ext3fs pasmenax.

gegedeHue

Wndopmannu no Boccranosnennio aaHHbx moj LINUX'om npaktudecku vet. Kak Oynro y
JlunykcouzioB JaaHHble He wucuesarorT. Mcuezator emie kak! OmmbouHoe ynaneHue aitioB —
JIOCTaTOYHO paclpocTpaHeHHOE SIBJICHNE, HaBepHOe, naxke Oojee yacTHoe, ueM B Mupe Microsoft. [Ton
Windows O0mBIIMHCTBO (haiJIOBBIX OIEpaIliii OCYIIECTBIIICTCS BPY4YHYIO ¢ momoibio IIpoBogamka
WIN IpYTUX MHTEpaKTUBHBIX cpeacTB tuna FAR'a. MutepaxktuBHbie cpensl ecth 1 B LINUX (KDE,
GNOME, Midnight Commander), HO ecTh TaM W TOKJIOHHHKHA KOMAaHIHOW CTPOKH, a KOMaHIHas
CTPOKa 3TO pETYISIPHBIC BBIPAKCHNUS W CKPUNTH, TO €CTh ABTOMATH3HPOBAaHHBIE CPEICTBA
YIpaBJICHUSI —  MOINHBIE, YAOOHBIE, W... pa3pylIUTeIbHBIE. Maneimas HeOpeKHOCTh UX
MIPOCKTUPOBAHMUS U. .. IPOIIai, Mon (aiibl!

[epedpazupys bynrakoBa MOXHO CKa3aTh: Majo TOTO, YTO (aili CMEpTEH, TaK OH CIIe W
BHe3anHO cMepTeH! bena Hukorga He MpeaynmpekAaeT O CBOEM MPHUXOJE U aJIMHUHHUCTPATOPY
HNPUXOJUTCST OBITh MOCTOSHHO HadeKy. Heckosbko CEKyHH Ha3aJ Bce ObLIO XOpOLIO: IIBENa BECHa,
BUHYECTEP OXKMBJICHHO CTPEKOTAll BCEMHU CBOMMHM T'OJIOBKAMH, aJMHHHCTPATOpP OTXJIeObIBaN KOde H3
YEpHOM KPYXKKH C HAAINKCHIO root, pasMmbluris Touu mourpate B DOOM, Tomm mobonrath ¢
CeKpeTapIiei, KaKk BApPYT... 0abax! COTHM TMTa0aiT MEHHEWIINX NaHHBIX pa3jeTENNCh HA MEJKHE
OCKOJIKH. Bee cuitel OporeHs! Ha pa3rpedaHst 3aBaJIOB U CIIACEHHS BCEX, KOT'O €Ie MOYKHO CIAcTH.

UHcmpymeHmapuli

IIporpamm, IpUTOTHBIX ISl BOCCTAHOBIICHUS JaHHBIX, 0] Linux coBceM HEMHOTO, HAMHOTO
MeHbIe, yeM mox Windows NT, xa u Tem 1o coBepmeHcTBa Kak 110 JIyasl. Ho Benp He paspabaTriBaTh
K€ BeChb HEOOXOIMMBIA HMHCTpYMEHTapuii camoctosTensHo?! BymeM wucmonb3oBaTh TO, YTO HAIOT,
yremias ce0si TeM, YTO HAIIUM IMpenKaM, pabOTaIONIMM Ha TUHO3aBpaxX MAIIMHHOW 3PbI, IPUXOIHIOCH
HaMHOTI'O CJIOJKHEE.

peaakTop Aucka

Yame seero [NNNRGOMAE peiakTHpyOT aucku npu nomom lde (paciumgpoBbiBacTes Kak
Linux Disk Editor). Qrto, woneuyno, He Norton Disk Editor, Ho u He Microsoft Disk Probe.
IIpodeccrnonanbHO-OPHEHTUPOBAHHBIT HMHCTPYMEHT KOHCOJIBHOTO THIIA C pa3yMHBIM HabopoM
¢yHKIMOHATBHBIX Bo3MoOXkHOCTeH. [lonmmaer ext2fs, minix, xiafs u orgactu FAT (B mepcmexruse
obemana noaaepkka NTFS, kotopas Ha HUKOMY HE HYXHa, a BOT OTCYTCTBHUE B
stoMm crircke UFS u FFS ouens oropuaer).

[onnepxuBaer: oToOpaxenue/penakrupoanue coxepxumoro B HEX-dopmare, npocmotp
cynep-6sioka (super-block), ¢aiinoBsix 3amucedl (inode) m gupekTopuii B yZoOOYMTAaeMOM BHJIE;
KOHTEKCTHBIN MOUCK, MOUCK (halJIOBBIX 3amucell, CChUIAIOIINXCS HA AaHHBIA OJIOK (MOJIe3Has INTYKa,
TOJIBKO K COKAJICHHIO, pealn30BaHHast KOe-KaK M cpabaThIBaroIas He BCET1a), PEXKUM BOCCTAaHOBIICHHS
C Py4YHBIM PEJAKTUPOBAHUEM CIHMCKA MPSMBIX/KOCBEHHBIX OJ0KOB, COpPOC amIia Ha JHUCK U HEKOTOPBIE
JpyTHe BTOPOCTETICHHBIE OIEpPaINH.

Moxer paboTaTh Kak B IIAKeTHOM, TaK U B MHTEPAKTUBHOM peXHMax. B makeTHoM pexnme
BCE YNPaBJICHHE OCYLIECTBILSIETCS] TIOCPEICTBOM KOMAHIHOW CTPOKH, YTO TO3BOJIIET TOJHOCTBIO MIIN
YaCTHYHO aBTOMAaTHU3UPOBATh HEKOTOPHIE PYTHHHBIE OIIEpally.

Pacnpoctpansiercs B umcxomnbix Tekcrax (http://lde.sourceforge.net/), memer He TpeOyer,
paboraer mnpaktuuecku nox Jr060i UNIX-coBmecTMMOW ONEpalMOHHON CcHCTeMOH (BKIFOYast
Free BSD) u BxoauT Bo Bce "npaBuiibHbIe" AUCTpHOBbIOTHBEI (HanpumMep, B KNOPPIX).



Pucynok 1 quckossblii pegakrop LDE (Linux Disk Editor)

Pabora c lde Ha nepBbIX MOpax NPOU3BOJUT JOBOJILHO CTPaHHOE BIICUATIICHUE: YYBCTBYEIIb
cebst HeanaepTanbiieM, mepecesimM ¢ IBM PC na YKHIIW/ZX Spectrum u D00BIBArOIIAM OTOHb
TpeHueM. Bmpodem, co BpeMeHEM 35TO MNPOXOAMT (NPOrPaMMHUCT, KaK H3BECTHO, CYLIECTBO
HEMpUXOTJIMBOC U KO BCeMy IpHBHIKaromiee). Kak BapuaHT, MOXKHO 3arpys3uTcsi co 'criacaTelnbHOMH
JIUCKETHI" U ucmoib3oBath 3HakoMbIid Norton Disk Editor mmm Runtime NT Explorer, 3amymeHsoi n3-
mog Windows PE (Bepcuss Windows NT, 3amyckatomasict ¢ CD-ROM  6e3 mnpenBaputenbHON
YCTaHOBKH Ha ecTKuil quck). C 0HOH CTOPOHBI 3TO yI00HO (MIPUBBIYHBINA HHTEp(EHC 1 BCe Takoe), C
npyroit — uu Disk Editor, au NT Explorer He nonnepxuBatoT ext2fs/ext3fs, 1 Bce cTpyKTyphl JaHHBIX
HPUXOJUTCS IEKOUPOBATh BPYUYHYIO.

hex-peaakTopbl

UNIX — aro Bam e Windows! be3 JIHMCKOBBIX peAakTOpPOB 31€Ch, B MPUHIMIE, MOXHO U
oboiituch. bepem mr000i1 hex-pemakrop, OTKpPBIBAEM COOTBETCTBYIONICE IMCKOBOE YCTPOWMCTBO
(mammpumep, /dev/sdbl) u pegakTupyem ero B cBoe yaoBosbcTBHE. KpacoTta! CTapoKMITbl JOIKHO
OBITh IOMHST, KaK BO BpeMeHa mepBoit Monogoct MS-DOS, xorna au HIEW'a, an QVIEW'a eme He
CYIIICCTBOBAJIO, TpaBKa HCIOJHACMBIX (ailjioB Ha mpeamer "omioma" HEHYXHOro 7xh OOBIYHO
ocymectBisuioch DiskEdit'om, T. e. qUCKOBBINA pemakTop ucnonb3oBaics kak hex. Bor! A B UNIX,
HA000pOT, hex-peaakTOphI UCTIONB3YIOTCS IS PEIAKTHPOBAHUS THUCKA.

Kaxoit pegaxtop BbiOpaTh? B 0011eM-TO 3TO fena BKyca (puyueM, He TOJIBKO BaIlIero, HO eIlle
W COCTaBHUTEIS OUCTPhOBIOTHBA). ONHU TPEANnoYNTaloT KOHCONBHBIA hexedit, qpyrue TATOTEIOT K
rpapmaeckomy khededit, a Tpersu Betouparor BIEW (ype3annas kanpka co BceM u3BectHoro HIEW'a).

PucyHok 2 BHemiHmii Bua penakropa hexedit

Pucynok 3 BHemHmii Bua penakropa khexedit

oTnagyYmku annoBon CUCTEMbI

Otnaguukamu (paiIoBOH CHCTEMBI HA3BIBAIOT YTHWJIHMTHI, JAFOIIHE JOCTYII K "CBSTas CBATHIX"
(haiinoBoii cucTeMe U MO3BOJISIOIINE MAHUITYIMPOBAThH KIFOUEBBIMH CTPYKTYPAaMH AAHHBIX IO CBOEMY
ycMOTpeHH0. YeM OHM OTIMYaOTCsl OT MPOCTHIX pepakTopoB? Pemakrop paboraer Ha Oojiee HU3KOM
YpOBHE — YypOBHE OJIOKOB WJIM ceKTopoB. OH, B TpPHHIMIIE, MOXET MPEACTABIATH HEKOTOpHIC
CTPYKTYPBI B HATJISJIHOM BHUJIC, OJTHAKO, B MX "(U3NUECKUI" CMBICIT HUKAK HE BHUKAECT.

Otnaquuk (aiaoBol cHCTEMBI paboTaeT yepe3 JApaiBep M MMOTOMY HCIIOPTHTH Pasiei C €ro
MOMOIIBI0 HaMHOro cioxkHee. OH pean3yeT OBOJIBHO BBICOKOYPOBHEBBIE ONEPAIMM, TAKHE Kak
YCTaHOBKA/CHsITHE (yiara 3aHATOCTH OJIOKA, CO37[aHUEe HOBOW CHMBOJIBHOW CCHUIKM W T. . A BOT
"mocektopHOro" hex-penakTopa orinamxduku (GpaimoBoO CHCTEMBI OOBIYHO HE COAEPIKAT, IIO3TOMY 00€
KaTeTOPHUHU MPOTPaMM B3aHMHO JIOTOTHSAIOT APYT JpyTa.

BonpmmaeTBO (ecim He Bee) mucTpuOyTHBOB Linux'a BKmo4atoT B ce0st otnanunk debugfs,

nojiep kuBatouii ext2fs u oruactu ext3fs.

Pucynok 4 debugfs 3a padoroii

AVUCKOBbIe AOKTopa

B mumpe UNIX mnpoBepka NENOCTHOCTH (AaWIOBOH CHCTEMBI OOBIYHO OCYIICCTBISCTCS
nporpammoii fsck (ananor chkdsk mox Windows NT), npencrasistoreii co0oil KOHCOJIBHYIO YTHUIIUTY,
MPAaKTHYECKH JIMIIEHHYIO MOJIb30BATENILCKOrO HHTepdeiica M BXOMSNIYI0 B MITATHBIH KOMIUIEKT
MOCTaBKH JII000r0 auctpubbioTHBa. Kak u 1t000e Ipyroe moJHOCThIO aBTOMATH3MPOBAHHOE CPEICTBO
OHA HE TOJILKO JICYHT, HO, CIY4aeTcs, YTO M KaJICUUT, TaK YTO I1OJIb30BAThCS €i ClieAyeT ¢ OONbIIOH
OCTOPO>XKHOCTBIO.



LiveCD

3a TmOCHEeTHME HECKONBKO JIET TMOSBHJIOCH MHOXKECTBO TUCTPHOBIOTHBOB Linux'a,
3arpyxatomuxcsi npssmo ¢ CD-ROM un He TpeOyrommx ycraHOBKM Ha BuHuUecTep. OueHb ynoOHas
MITyKa JJI BOCCTAaHOBJICHMS JTaHHBIX. OIHAKO, JAJEKO HE BCE AUCTPUOBIOTBHI VIS 3TOI'O MPHUTOHBI

MIOATOMY KpPaTHBIH 0030p HE TOMENIaeT.

KNOPPIX 3.7 — campiif snyummiit  quctpuOytuB u3 Bcex. OcHoBan Ha GNU/Debian.
3aHMMAaeT BCETo OJIMH JIUCK, HO COJICPIKUT MTPAKTHUECKH BCE: OT JUCKOBBIX YTHIIUT U KOMIWITOPOB 110
Oo(UCHBIX TaKeTOB M MYJIbTUMEIUUHBIX NpwiokeHuil. OdeHb IIycTpo paboTtaer, Tpedyer OT
128 MbaiiT onepaTuBHOM mnamsTu (ecnu MeHblle — OyJeT cBonuThCst Ha auck). B 2004 rony
m3natenbctBo O'Reilly Boimycrmiio mmkapayro kuury "KNOPPIX Hacks", comepskaiyio riaBsl,
MOCBAILICHHBIE TEXHUKE BOCCTAHOBIIEHHS JaHHBIX. CaMy KHIDKKY MOkHO Haitu B Ocine, a KNOPPIX
3aka3arb B MlHTepHET-Marasmae www.linuxcenter.ru.

Ferenzy 0.3 — nuctpuOpfoTB, ocHOBaHHBIH Ha Free BSD ¢ HeOompmmM KOMHYECTBOM
JIMCKOBBIX YTHJINT, OPUEHTHPOBAHHBIX Ha ext2fs, B TO BpeMs KaK OCHOBHOH (haiiloBOH CHCTEMOI
camoii BSD siBrisietcst USF/FFS u ext2fs ona moiep:xuBacT MocToMbKY-MOCKONBKY. TeM He MeHee Jyis
BOCCTAHOBUTEIILHBIX Pa0OT NAHHBIN NUCK BIIOJHE MPHUTOJICH, U BCEM MOKIOHHMKaM BSD ero MoxxHO
CMEJI0 PEeKOMEH/IOBATb.

SuSE 9.2 — oTtBpaTHTENbHEIA TUCTpHOYTHB. 3aHmMaeT nBa aucka (ogmH ¢ KDE, mpyroit c
GNOME). Tpebyet He MeHee 256 MoOaiit onepaTuBHO# namstu (mpaBaa, KDE Bepcus 3amyckaercs u
mpu 220 Moaiitax). OueHp Me/UIEHHO padOTaeT W HE COAEPKHUT HUYEro KpoMe MICHOTKH O(HCHBIX
MIPOTPaMM.

nodz2omoekKka K 0CCMaHoOBJ/IeHUIO

[Ipexne, 4eM npHCTynaTh K BOCCTAaHOBICHHIO, 00S3aTENbHO Pa3MOHTHUPYETE IHCKOBBIN
paszen Wi Ha XyAoi KOHEIl IIePpEeMOHTHPYETE €ro B pekuM "TOJBKO Ha uTeHue". JledeHne akTHBHBIX
pas3zieNioB 3a4acTylo TOJBKO YBEJIMUMBAET MaciuTalbl paspymenus. Eciu BoccTanaBnuBaemble (aiiibl
HaxXoJiITCs HAa OCHOBHOM CHCTEMHOM pasfeie y Hac IBa HyTH — 3arpysutcs ¢ LiveCD mmm
HOAKIIIOYNTH BOCCTAHABIMBAEMBIH JKECTKUI AUCK Ha LinuxX-MalvHy BTOPBIM.

YT00bI yero-HuOyAb HE HCIIOPTUTH, HUKOTIAa HE pelaKTUPYHTEe AUCK Hampsimyto. Paboraiite ¢
ero xonuei! Komuio MoxHO co3nare koMmannoil cp /dev/sdbl my dump, rae sdbl — ums
ycTpoiicTBa, a my dump — umMs ¢aiina-gammna. daiin-gamMin MOXXKHO pa3MECTUTh Ha JTF0OOM CBOOOIHOM
pasjzierne WM MeperHaTh Ha JIpyrylo MamuHy 1o cetu. Bee auckosbie yrunuthl (1de, debugsf, fschk) ne
3aMeTAT 1ojBoxa U OyxyT paboraTh ¢ HUM Kak ¢ "HacrosmuM" paszaenoMm. IIpu HeoOXomuMocTH ero
JIa)ke MOYKHO CMOHTHPOBAaTh Ha (DaiJIOBYIO0 CHCTEMY: mount my dump mount point -o loop,
4YTo0bl yOEOUThCS, YTO BOCCTAHOBJIEHHE Npolulo ycremHo. Komanaa cp my dump /dev/sdbl
KOIUPYET BOCCTAHOBJICHHBIN (hailyi-maMi oOpaTHO B pas3ziel, XOTs AeiaTh 3TO COBCEM HEOOs3aTeNbHO.
[pome (1 Ge3omacHee) KONMPOBATH TOJIBKO BOCCTaHABIMBAaEMbIe (DaiiiIbI.

eoccmaHoesieHue yoaneHHbIx ¢hatisioe Ha ext2fs

daiinoBast cuctema ext2fs Bce eme ocraercst 0a3oBoW (aiIoBOM CHCTEMOH AJIsi MHOTHX
Linux'oB, mo3romy paccMoTpuM ee nepBoil. KoHuenunu, KoTopsle OHa HCIIOBEYET, BO MHOT'OM CXOXKH
¢ NTFS, tak yro kynerypHoro moka npu nepexoge ¢ NTFS Ha ext2fs ¢ Hamu He ciyuurcs.
[ToapoOHOe omrcaHne CTPYKTYPhl XpaHEHHsI IaHHBIX HIIKTe B JokyMeHTe "Design and Implementation
of the Second Extended Filesystem", a Tak >xe kaure Tanernbayma "Operating Systems: Design and
Implementation", 35IeKTPOHHYIO BEpCHI0 KOTOPOH MOXHO pa3mo0biTh B Ocine. VcXOmHbBIE TEKCTHI
JIMCKOBEIX YTHIIUT (ApaiiBep ¢aitmoBoit cuctemsl, lde, debugfs) Tak e He moMeImaoT.

CTPYKTypa ¢hannoBom cuctembl

B mHauanme nmcke pacmoiioskeH boot-ceKTop (Ha He3arpy304HBIX pa3/ielax OH MOXKET OBITh
MyCThIM). 3a HUM, 10 cMmenieHnto 1024 GaiiTa oT Hayasa MEPBOrO CEKTOpa JISKHUT Cymep-0JIoK (super-
block), conepxkamuii kKiIro4eByr0 HHPOpMaNUio o cTpykrype dainosoii cucteme. (B FAT u NTFS ara
HH(pOPMALIUSA XPAHUTCS HEMOCPEIACTBEHHO B boot). B mepByro ouepenp Hac OyaeT WHTEpecoBaTh 32-
paspsaaHoe mone s_log block size, pacnonoxkeHHoe Mo cMemieHnio 18h GaifT ot Havyana cymep-



Omoka. 31ech XpaHUTBCs pasmep oaHoro 6iaoka (block) wmm, B Tepmunonorun MS-DOS/Windows,
KJIacTepa, BBIPAXKCHHBIA B BHJC IMOKA3aTels MO3MIIMU, HA KOTOPYIO HYXKHO CIABHHYTH uucio 200h. B
€CTECTBEHHBIX EIMHUIAX 3TO OyJET 3BydaTb TakK: block size = 200h << s log block size (OaiT).
To ecth, ecin s_log block size paBeH HymO, pasMep ofHoro 6ioka cocrapiset 400h Gaift uan
JIBA CTAHAAPTHBIX CEKTOPA.

cMeleHne pasMep omnMcaHue
0 1 boot record ; Barpy30YHE CEKTOP
-- block group 0 -- ; Tpynna 6noxoB 0
(1024 bytes) 1 superblock ; cynepfJiok
2 1 group descriptors ; IOECKPUIITOP I'PYIIIL
3 1 block bitmap ; KapTa CBOOOIHEIX OJIOKOB
4 1 inode bitmap ; kapTa cBOOOIHEIX inode
5 214 inode table ; MaccuB inode (cBemeHus o baniax)
219 7974 data blocks ; OJlokM IaHHEIX (Qaiiybel, IOIMPEKTOPMN)
-- block group 1 -- ; rpynna 6mokoB 1
8193 1 superblock backup ; xomms cynepbioka
8194 1 group descriptors backup ; xommsa IOecCKpHmopa TIPYIIIE
8195 1 block bitmap ; KapTa CBODOOIHEIX BOJIOKOB
8196 1 inode bitmap ; kapTa cBoOOOmHEIX inode
8197 214 inode table ; MaccuB inode (cBemeHus o damnnax)
8408 7974 data blocks ; OJIOKM IaHHEIX (Qalel, OMPEeKTOPUM)
-- block group 2 -- ; Tpynna 6joxoB 2
16385 1 block bitmap ; KapTa CBOOOIHEIX OJIOKOB
16386 1 inode bitmap ; kapTa cBOoOOnHEIX inode
16387 214 inode table ; MaccuB inode (cBemenus o o¢annax)
16601 3879 data blocks ; OJIOKM IaHHBIX (Qaiyel, IMPEKTOPUM)

JlnctuHr 1 cTpyKTYpa AMCKOBOI0 TOMa, pa3MeyeHHOro noj ext2fs

Bcenen 3a cymep-OioxkoMm uIyT deckpunmopwt 2pynn (group descriptors), M Kapmol
600001020 npocmpancmaa, B ipocropeunu — oummanvt (block bitmap/inode bitmap), xoTopbie Hac
MaJI0 HHTEPECYIOT, a BOT indoe-Tabiuily, pacrogoKeHHYIO 32 HUIMH, MBI paCCMOTpPUM MonoipoOHee. B
ext2fs (kax 1 MHOTHX Apyrux (aitnoBeix cuctemax n3 mupa UNIX), inode urpaet Ty sxe camyio poib,
yro u FILE Record B NTFS. 3neck cocpenorouena Best mHGopmanust o Qaiiie: Tu ¢aiina (00bIYHBIN
¢aiin, AUpEKTOpHs, CHUMBOJIbHAS CChUIKA W T.[.), JOTMYECKHH W (U3MUECKHid pasmep, cxema
pa3MellieHHs Ha JIUCKe, BpeMsl CO3JaHMs, MOJU(UKAIMK, TOCIEIHEero I0CTya U yJIajeHus, 1paBia
JIOCTYTa ¥ KOJIMYECTBO CCHUIOK Ha (haiii.

cMelmeHne pasMep omnmcaHue
0 2 i mode ; dopMaT mnpencTaBJIEHMS ONMCaHME
2 2 1 uid ; uld momezorBaTensa
4 4 1 size ; pasMmep Odaiina B OanrTax
8 4 1 atime ; BpeMs IOCJIeNHero nocTyna K odainimy
12 4 1 ctime ; Bpema cosmaHua OQaiuia
16 4 i mtime ; BpeMsa Mmommbukaumm oania
20 4 i dtime ; BpeMsa ynajieHusa Qansa
24 2 i gid ; gid rpynno
26 2 i links count ; KOJIMUYEeCTBO CCHUJIOK Ha Gamnn (0 — odann ymajeH)
28 4 1 blocks ; KOJIMYECTBO OJIOKOB, MNpMHaIIexammx OQaniy
32 4 1 flags ; pasHbe ojaru
36 4 i osdl ; 0S dependant value
40 12 x 4 i_block ; 12 DIRECT BLOCKS (ccmukm Ha nepsre 12 6mokxos daina)
88 4 1 iblock ; 1x INDIRECT BLOCK
92 4 1 2iblock ; 2x INDIRECT BLOCK
96 4 i 3iblock ; 3x INDIRECT BLOCK
100 4 i generation ; nokoJjieHme Odaiina (ucnosmbsyercs NFES)
104 4 1 file acl ; BHewHyue aTpubyTH
108 4 1 dir acl ; higer size
112 4 i faddr ; TOJIOXEHMe IocJlemHero (QgparMeHTa
116 12 1 osd2 ; OS dependant structure

JIuctuur 2 ¢popmar npeacrasienus inode

[TepBbie 12 GokoB, 3aHMMaeMbIx (ailyioB, XpaHATCS HEMOCPEICTBEHHO B camoil inod'e B
maccuBe DIRECT BLOCKS (HenocpencTBeHHbIe OJIOKH, ISl HAIVISAHOCTH BBIICJIEHBI IOy KUPHBIM).
Kaxxgprii ameMeHT MaccuBa mpencTaBisieT coboil 32-OutHbli Homep Onoka. [Ipu cpemHem 3HaAYeHUH
BLOCK_SIZE B 4 K6aiita, DIRECT BLOCK'n moryt anpecoBats 10 4 12 == 48 Baiit nannaeix. Ecnu
(haiin mpeBBIIIa€T 3TOT pa3Mep, CO3JAIOTCS OAWH WM HECKOJIBKO OJIOKOB KOCBEHHOW aJpecanuu



(INDIRECT BLOCK). Ilepsbrit 6mok kocBeHHoit aapecanmu (1x INDIRECT BLOCK wmnm mpocto
INDIRECT BLOCK) XpaHHT CCBUIKM Ha JpyrHe HENOCpEICTBEHHbIE OJOKHM W MOXET. AJIpec 3TOro
Omoxa xpaHuTcsa BTone 1 indirect block Binod'e. Kak nerko mocuurars, OH agpecyeT Mopsaka
BLOCK SIZE/sizeof(DWORD) * BLOCK _SIZE = 4096/4 *4 Mb6a#it manusix. Eciam storo Bapyr
OKQXETCSI HENOCTaTOYHO, co3maeTcs IBaxkAbl KocBeHHBIH 0ok (2x INDIRECT BLOCK  wmm
DOUBLE INDIRECT BLOCK), xpaHsmmid yka3aTeqd Ha KOCBEHHbIE OJIOKH, YTO TIO3BOJISIET
aZipecoBaTh (BLOCK_SIZE/sizeof(DWORD))**2* BLOCK_SIZE =4096/4 ** 4096 = 4 I'Gaiit
naHHbIX. Ecnm jke 3TOro Bce pPaBHO HENOCTaTOYHO, CO3MaeTCs TPWXKIOBI KOCBEHHBIH OJIOK
(3x INDIRECT BLOCK wmu TRIPLE INDIRECT BLOCK), comepamuii CCBIJIKH Ha JIBAKIBI
KOCBEHHBIE OJIOKH (Ha JJAHHOM PHCYHKE TPHXKIIbI KOCBEHHBIN OJIOK HE MOKa3aH).

OtMmeTnm, urto 1o cpaBHeHHIo ¢ NTFS Takast cxema xpaHeHus HHGOpMAIMKA 00 pa3MELICHUN
HaMHOTO 00Jlee MPOCTO yCTPOECHA, HO B MECTE C TeM W IpokopiuBa. OmHaKo, oHA 00JamaeT OJHUM
HECOMHEHHBIM JA0CTOMHCTBOM, koTopoe pBeT NTFS kak Tysuk rpenky. ITockonbky Bce CCBUIKH
XpaHATCSI B HEYNAKOBAaHHOM BHAE, JUI1 Kakaoro Onoka daisia MBI MOXeT OBICTpO HaTh
COOTBETCTBYIOIINIT €My KOCBEHHBIN OJIOK, faxe eciii inod'a MOJTHOCTBIO pa3pyLieHa.

PucyHok 5 onucanue nopsiika pazmeinenus (aiijia Ha 1UcKe, HepapXus HENMOCPEICTBEHHBIX U
KOCBEHHBIX 0JIOKOB

WNwms ¢aitna B inode He Xpanutcs. MumTe ero BHYTpH JUPEKTOPHEN, TPEACTABIAIONINX cO00H
MacCHB 3aIuceli ciieyIoIero Buaa:

CMelleHMEe pasMep OolucaHue

0 4 inode ; cceulka Ha inod'y

4 2 rec_len ; IJIVMHA IaHHOW 3amnmcu
6 1 name len ; IOnvHa uMeHu OQaiina

7 1 file type ; Tun daina

8 name ; mMa bana

JluctuHr 3 popMar npeacTaBjieHHs MACCHBA JMPEKTOPHI

[lpu ynanenun Qaiina, onepanyMoOHHAas CHUCTEMa HAXOAUT COOTBETCTBYIOLIYIO 3aIlUCh B
qupekropun. OOHynsier mnojie inode M yBeNWYMBAaeT pa3Mep NpeAIIeCTBYIOMEH 3anmucu (mose
ren len) Ha BemuuuHy ynanseMmod. To ecTs, mpeamiecTByrolias 3amuch Kak Obl "moriomaer”
ynanennyro. W xors uMs Qaiina 10 TOpel JO BPEMEHM OCTAaeTCd HETPOHYTHIM, CChUIKa Ha
COOTBETCTBYIONTYI0 eMy inod'y OKa3bIBaeTCsl YHUYTOKEHHOH. BoT m mompoOyii pa3o0paTscsi KakoMy
(haiimy Kakoe UMs IPUHAICHKUT!

B camoii inod'e mpu ymaneHuu ¢aiina Toxe MPOUCXOIAT Oobe n3MeHeHns. KommaecTBo
ccpliok (i links count) cOpacbiBaeTcss B Hysb M OOHOBISETCS I0J€ IOCIETHEr0 YyAaleHUs
(i_dtime). Bce Omoku, mpunamiexamme ¢aitry, B kapre cBoGomHOro mpoctpanctBa (block
bitmap) moMedaroTCs Kak HEUCHOJb3yeMBbIe, Iociie dero naHHas inod'a Tak ke OCBOOOKHAaeTcs
(inode bitmap).

TeXHUKa BOCCTaHOBeHUNA yaaneHHbIX (baﬁﬂOB

B ext2fs monHoe BocCTaHOBIEHHE Na)kKe TOJIBKO UYTO yHAJIEHHBIX (DaiiIoB, HEBO3MOXXHO. B
3TOM cMbicie oHa npourpsiBaeT kak FAT, tak u NTFS. Kak Muanmym tepsiercst ums ¢aitna. Tounee
TOBOPsI, TepseTcs CBA3b MMEH (ailoB ¢ mx comepxuMbIM. [Ipu ynaneHHH HEOONBIIOrO KOJIMYECTBA
XOPOIIO U3BECTHHIX (hailIoB 3TO ele TepnuMo (MMEHa-TO BEJb COXPAHWINCH!), HO UTO JeJaTh, €Cli
BBl yJIAJIMIIM HECKOJIBKO CITy»KEOHBIX IT0/IKaTaJIOrOB, B KOTOPHIX HUKOT/IA PaHee HE 3ariisibIBalin?

JocratouHo vacto inod'sl Ha3HAYAIOTCSI B TOM XK€ IHOPSAKE, B KOTOPOM CO3JIAIOTCs 3aIUCH B
Talnuue AMPEKTOPUM, K TOMY K€ CYLIECTBYET Takas IITyKa Kak "pacmmpenus” (.c, .gz, .mpg u T. 1.),
TaK KOJIMYECTBO BO3MOKHBIX KOMOMHAIMHA COOTBETCTBUII dallle BCETO OBIBAET OTHOCHTEIBHO
HeOopumM. TeMm He MeHee, BOCCTAHOBUTH YAAJICHHBIH KOPHEBOM KaTaJloT B aBTOMAaTHYECKOM PEKIME
Hukomy He ynactes (a Bor NTFS ¢ atum cnipasisiercst 6e3 Tpyna).

B obmem ciydae, cTpaTterusi BOCCTAaHOBIICHUS BBITJIIJUT NPHOIU3UTENBHO TaK: CKAaHHUPYEM
tabnuny inode n orOupaem Bce 3anmcH, ube nosne i_links count paBHo Hymo. CopTHpyeM X MO JiaTe
yHajeHus, 9To0bl (paiiiibl, yJaleHHbIe OCIeIHIMH, OKa3aJIMCh HaBepXy ciucka. Kak BapuaHT, MOKHO
HPOCTO HAJIOXKHUTH (GUALTP (MBI Beib IIOMHUM NPUMEPHOE BpeMs ylalieHus, He npasaa ym?). Eciu
cooTBeTcTByrOIME inod'pl €mie He 3aTepThl BHOBb CO31aBacMbIMHU (paiijlaMu, HM3BJICKAEM CIIUCOK



OPSIMBIX/KOCBEHHBIX OJIOKOB ¥ 3alUChIBaéM HMX B JaMIl, KOPPEKTHUPYsS €ro pasMep C y4eToM
"noruueckoro” pazmepa (aiina, 32 KOTOpoe OTBEUYaeT HoJe i_size.

BOCCTaHoOBreHue npu nomowuum Ilde

OTKpBIBaeM peIakTUPYEMBIH pas3fen uin ero QaiinoByro kommio: "lde my dump" wian
"lde /dev/sdbl". PemakTop aBTOMAaTHYeCKH ONpeAeiseT THUN (aiIoBoil cuCTeMBI (B JaHHOM
ciyyae ext2fs) u mnpemnaraer Haxarh any key anst  mpomomkenus. Haxwumaem! Penakrop
ABTOMATHUYECKH IIEPEKIIIOUAETCSl B PEXKUM OTOOpaXKeHUsl cyriep-0ioka, ¥ npeaiaraeT Haxars <I> s
mepexofa B pexuM inode m <B> mnsa mepexoma B Omounsni pexum (block-mode). XKvem <I> u
OKa3bpIBaeMcCs B IepBoi inod'e, ommchiBaromel KopHeBoii katanor. <Page Dowd> mepemermaer Hac K
cienyronielt inod'e, a <Page Up> k npenpiaymeil. [TpomucteiBaeM inod'sl BHHU3, 0Opalasi BHUMaHUE Ha
monte LINKS. V ymanennsix ¢aitno ono pasao Hymo u torga "DELETION TIME" conepsxut Bpemst
MOCJEeIHEr0 ynaneHuss (Mbl BeIb IOMHUM ero, mpaBaa?). OOHapyxuB momxoasmlyro inod'y,
repeMeriaeM Kypcop k mepsomy 010ky B crimcke DIRECT BLOCKS (Tne oH TOMKEH HaXOOUTHCS 110
yMon4aHuoo) U HaxumaeM <F2>. B mnosBuBimemcss MeHto BbiOupaem nyHKT "Block mode, viewing
block under cursor" (uim cpasy HaxxumaeM ropsiay kiasuiny <Shift-B>). Penakrop nepemeniaercs Ha
mepBeIii 0ok ymaneHHoro ¢aitma. IlpocmarpuBas ero comepxumoe B hex-pexume, IIBITaeMCS
OTIPEeNIeNUTh OH JIM 3TO WM HET. UYTOOBI BO3BPATUTHCA K MPOCMOTPY ciexyromer inod'sl, HaxXxumaem
<[>, uroOml BoccTaHOBHUTH (aitm — <Shift-R>, 3arem eme pa3 <R> wm umsa Qaibna-gamma s
BOCCTaHOBJICHUSI.

MoHO BoccTaHaBiuBaTh (ailibl U 10 MX colepkUMoMy. JlomycTHM, HaM HM3BECTHO, YTO
ynaneHHslid Qaiin cogepxkut crpoky "hello, world". Haxxumaem <f> u 3atem <A> (Search all block).
OTUM MBI 3aCTaBJsieM PEJAKTOpP HCKAaTh CCBUIKM Ha BCe OJIOKHM, B TOM 4HClIEe M yJaleHHble. Kak
BapHaHT, MOXHO 3allyCTHTh peaakTop ¢ kimodoMm "--all". Ho Tak wiaum wHade, Mbl HaXUMaeM <B>, u
Korza pemaktop mepeiiner B block-mode, maBum </> u BBogum ASCII-ctpoky mms momcka. Haxommm
HYXHbI On0K. IIpokpyuuBast ero BBEpX-BHM3, yOekmaeMmcs, 4TO OH AEHCTBUTENBHO NPUHAICKUT
ToMy camoMmy aiiny. Eciu aTo Tak, Haxkumaem <Ctrl>+<R>, 3acTaBisist pelakTop IpocMaTpuBaTh Bce
inod'sl, comeprkamme CChUTKY Ha 3TOT O0yok. Homep Tekymieit HaiineHHOH inod'st oToOpakaeTcs BHU3Y
skpaHa. (ImeHHo uro BHM3y! BBepxy oroOpakaercss HOMep HOCHenHEeH MPOCMOTpeHHO# inod'sl B
pexxume inod'e). Ilepexoaum B pexum inod'e mo knmaBumie <[>, HaxxumaeM <#> M BBOJUM HOMED
inod'sl, KOTOpYIO XOTHM HpocMOTpeTh. Ecnm para ypaneHuss Oojiee WM MEHEE COOTBETCTBYET
JNeUCTBUTENBHOCTH, HakumaeM <Shift-R>/<R> nns cOpoca aiina na pguck. Ecmu Her —
Bo3Bpamaemcs B block-mode u mpomomkaeM MOUCK.

B cnoxHBIX CIoydasx, KOTAa CHHCOK TPSIMBIX W/MIM KOCBCHHBIX OJIOKOB pa3pylleH,
BOCCTaHABJIMBAEMBI (pall NPUXOJAUTCS coOMpaTh OYKBaIbHO MO KyCOYKaM, OCHOBBIBAasCh Ha €ro
BHYTPEHHEM COJEPKMMOM M YaCTHYHO — HA CTPATETHH BBIACNCHUS CBOOOJHOTO IIPOCTPAHCTBA
¢aiinoBoii cucreMoil. B 3TOM HaM MOMOXXET KiaBuIIa <w> — JIONUCATh TEKYMHH Onok Kk daiiy-
nmamiry. [Ipocto mepedupaeM Bce cBOOOMHBIC OJIOKH OJUH 32 APYTHM (pEIaKTOp MOMEYaeT UX CTPOKOM
NOT USED), wu oOHapyXuB HOAXOmAUIMHA, jgomnuchiBaeM B (aii.  KoHeyHO, CHIBHO
(bparMeHTUPOBaHHBIH “ TaK HE BOCCTAHOBHTh, HO BOT JIMCTHHI MHPOTPaMMbI — MOXHO
BITOJTHE.

BriBon — pydHoe BoccTaHOBICHHE (DaitmoB ¢ momomisio lde kpaliHe HEPOW3BOAWUTEIBHO H
TPYJIOEMKO, 3aT0 Haubojee "mpo3padHo’ W HAZEKHO. A BOT BOCCTAHABIMBATh OPUIMHAIIBHBIE NMEHA
nyurie Bcero mpu nomontn debugfs.

BOCCTaHoBreHue npu nomowu debugfs

3arpyxaeM B OTJIAJUMK peJaKkTHpyeMblil pasgen umu ero komuio, "debugfs my dump"
wi "debugfs /dev/sdbl". Eciu MBI IUIaHUPYEeM OCYIIECTBIIATH 3alMCh HA TUCK, HEOOXOIUMO
ykazaTb Kitod "-w" ("debugfs —w my dump"um "debugfs —w /dev/sdbl".

YroObl MNpPOCMOTPETh CIHUCOK yJalleHHBIX (ailoB maeM koMaHny "lsdel" (wim
"lsdel t sec", rget_sec KOJIUYECTBO CEKyH], NpOLIEIIee CO MOMEHTA yaaneHus ¢aiina). DkpaH
3aIOJIHSETCSl CIUCOK yAaleHHbIX (aiinoB. EcrectBenHo 6e3 mmeH. Daiinbl, yaaneHHbIe Ooiiee, 4eM
t_sec ceKyH[ Ha3aJ (€ciM Sec 3aaH) B 3TOT CIHCOK HE MOIaJaoT.

Komanga "cat <N>", BRIBOJUT COJEPKUMOE TEKCTOBOTO (aiiyia Ha TepMHHAN, Tae <N>,
HoMmep inod'sl, 3aK/IIOYEHHBI B YIJIOBbIE KaBbIUKU. [Ipy BBIBOZE NBOWMYHBIX (aiIoB Ha SKpaHe
TBOPHUTCSI 4YepT 3HAET 4YTO, M Takue (aiimel JODKHBI cOpachlBaThbcs B JaMIl  KOMaHIOH
"dump <N> new file name", rge new_file_name HoBoe ums (aiina (c myTem), o1 KOTOPHIM OH
Oyzer 3amucaH B HaTUBHYIO (native) (haillloByro cuctemy, T. €. Ty (aijIOByI0 CHCTEMY H3-TI0Z KOTOPOH



Obu1 3amymieH debugfs. daitoBas cucTemMa BOCCTAHABIMBAEMOTO pasfeia IPH 3TOM OCTaeTCs
HENPUKOCHOBEHHOM. JIpyrumu cioBaMu, Haimm4ue Kiroya "--w'" [yist 3Toro He Tpedyercs.

[Ipu xemaHUKM MOXHO BOCCTaHOBHTH (hailyl HEMOCPEACTBEHHO HAa CaMoOil BOCCTaHaBIMBaeMOMN
(aitoBoii cucreme (4TO OCOOCHHO YAOOHO TPHU BOCCTAHOBJICHUH OONbIIHMX (aityioB). B sToM Ham
noMokeT koMmanga "undel <N> undel file name", rae undel file name — ums, xoTopoe
Oyzner mpucBoeHO (aiiry mocie BoccTaHOBICHUS. Buumanue! Kozoa 6ydeme 3mo denams, nomrume,
umo komanoa undel kpaiine azpeccusna u 0ecmpykmuena no ceoeii npupode. Ona 3amupaem nepgyio
€c800600HYI0 3anucb 6 mabauye OupeKmoputl, Oelds B0CCMAHOGICHUEe OPUSUHANIbHbIX UMEH
He8O3MOHNCHBIM!

Komanma "stat <N>" orobpaikaer comepkumoe inod'sl B yI0004MTaAEMOM BHEC, a KOMaHIa
"mi <N>" 103BOJISIET pEelaKTUPOBAaTh MX MO CBOEMY YCMOTpEHHIO. [[jii py4HOro BOCCT@HOBJIEHHS
¢aiina (KOTOporo He IHOXKENAeIlb U Bpary) Mbl JOJDKHBI YCTAHOBHTH c4eT4MK ccbulok (link count) B
enuHuIly, a Bpems yaaienus (deletion time), Ha060pPOT, COPOCUT B HYJb. 3aTeM OTAATh KOMAaH.IY
"seti <N>", momedaroniyro naHHyro inod'y Kak HCIOIB3yeMyr, W UIS KaXIOro u3 OJIOKOB (aiiia
BemoHNTE "setb X", rme X — HOMep Onoka (mepedeHp OJIOKOB, 3aHMMAaeMBIX (hailloB, MOXKHO
MOJICMOTPETh KOMAHIOW stat, mpudeM, B ommM4Yud OT Ilde oHa oToOpakaeT HE TOJBKO
HETIOCPE/ICTBEHHbIE, HO M KOCBEHHBIE OJIOKHM, YTO HecpaBHEHHO ymoOHee). Ocraercsi TONBKO AaTh
(haitiry MM, 9TO OCYIIECTBIIACTCS ITyTEM CO3/IaHUs KaTaloKHOU cchuikd (directory link), a nemaer sto
komanzaa "In <N>undel file name", rae undel file name — ums, koropoe Oyner naHo ¢aiiiay nocie
BOCCTaHOBIICHUS, TP HeoOXoauMocTH ¢ myreM. (BHuMaHme! co3naHMe KaTaJOXXHBIX CCBUIOK
HEoOpaTUMO 3aTHpaeT OpPUIMHAIIBHBIE WMEHa ylaleHHbIX QaiioB). [lociae 3Toro monesHo AaTh
koMmaHay "dirty", uyToObl (aiiioBas cucTeMa Oblla ABTOMATHYSCKH MPOBEPKA IPH  CICAYIOIICH
3arpy3ke, WiIM BBIATH W3 OTNIAAYMKAa W BPY4YHYIO 3amycTuTh fsck ¢ xmrodom "—f', dopcupyrommm
MPOBEPKY.

Tenepp mnepeilieM K BOCCTAaHOBJIEHWIO OPUTMHAJIBHOIO MMEHHM. PaccMoTpuM mnpocrediiuii
Cilyyaid, KOTJa AWPEKTOpHs, coAeprKamas ydaJeHHbBIH (ain (Tak >Xe Ha3blBaeMas MaTepUHCKOH
Jaupektopueit) Bce eme nena. Jlaem komanny "stat dir name" u 3amommHaem Homep inode,
KOTOpPBIH HaM coobmaT. ['oBopum otnaguuky "dump <INODE> dir file", rme INODE — Homep
coobmmenno inod'el, dir file ums daitna HatuBHOW (ailyloBoi cuCTEMBI, B KOTOPYIO OyAeT 3amucaH
JaMIl. 3arpykaeM IOJIydeHHBIH JaMn B hex-peakTop U MpocMaTpUBaEM €ro CoAepKMMoe B "'chIpoM”
Busie. Bece nmena Oyner Tam. [Ipu jxeslaHMM MOXKHO HamucaTh yTHIINTY-(QWIBTP, BBHIBOJSIIYIO TOJIBKO
ynanenHnsle uMeHa. Ha Perl'e 9To He 3aMeT u ecsTi MUHYT.

A Kak OBITH eclTi MaTepHHCKas TUpeKTopus Toxe ymaineHa? Torma oHa u Oyner moMmedeHa
ynanenHoi! BwiBojuM crnmcok yhaneHHbIX inod'e, oTOMpaeM W3 HHUX JUPEKTOPHH, (OPMHUpPYEM
NepedeHb MPHUHAUICKAMNX MM OJIOKOB M AamMmuM B (aifi, mpocMaTpuBaeMblii BPYYHYIO WIH C
ITOMOIIBIO0 YTHIINTHI-QMIIBTpa. Kak yke oTMedanoch, OpsIOK pacroynokeHus (aiinos B inod'e odueHb
4acTO COBNAJACT C IOPSAKOM PpaclojioKeHHs (aiioB B AMPEKTOPHH, MOATOMY BOCCTAHOBJICHHE
OPHUTHMHAIBFHBIX MIMEH B YETHIPEX U3 IISTH CITydaeB IPOXOAUT Ha ypa.

[Mpu TSHKKUX pa3pyLICHUSX, KOrJa BOCCTAaHABIMBaeMbl (aitn mpuxoaurcs coOuparb Mo
KyCOouKaM, MomoraeT komanja "dump unused", BHIBOJAIIAS HA TEPMHUHAN B BCE HEHCIIOIb3yeMbIE
6moku. ViMeer cMplc mepeHanpaBuTh BBIBOA B (aiii, 3amycTuth hexedit n mokomaTbest B 3TOH Kyde
XJlaMa — 3TO 1O KpaifHeH Mepe MpoIle, YeM JIa3uTh 10 BCEMY JIMCKY (Ha AMCKax, 3all0JHEHHBIX Oolee
YeM Ha TP YE€TBEPTH, 3TOT TPIOK COKPALIAET MAacCy BPEMEHH).

BriBoa: debugfs B 3HaunTENBEHON Mepe aBTOMaTH3UPYET BOCCTAHOBJICHHE YIAICHHBIX (aiioB
(Brpouem, 10 MoJIHOro KoM(opTa eMy JaleKko), OJJHAKO, BOCCTAHOBUTD (hailil ¢ pa3pymeHHbIM inode oH
He criocobOeH u 0e3 lde 31ech He oOxomuUTes.

BOCCTaHOBIeHue npu nomowm R-Studio

Vrwnra R-Studio for NTFS, yxe [HEGNOIDSHNNNSRD AU OSSRy BHA

BOIIPEKH CBOEMY Ha3BaHHIO, nozuepxuBaeT He Toabko NTFS, Ho u ext2fs/ext3fs. C Toukn 3peHns
HEKBaJM(HUIMPOBAHHBIX  IOJH30BATENIEH 3TO  XOpONIEe  CPEACTBO  JUIA  aBTOMAaTHYECKOTO
BOCCTAHOBJICHUS yJaJIeHHBIX (DaijloB: MHTYUTHBHO-TIOHSATHBIH HMHTEepQeElc, MpocToe yIpaBieHUE U
mpoume mnpesiectu nporpecca. @ailipl BocCcTaHABIMBAIOTCS HECKOJBKMMH Iendkamu. IlpaBna 6e3 n
UMEH U 0e3 KaKMX-IMOO TapaHTHi, YTO OHU BOOOIIE BOCCTaHOBATCS. PyuHOe BOCCTAHOBJIECHHE HE
nojepkuBaetes. Daiiibl ¢ pa3pyiieHHON inode HE BOCCTAHABIMBAIOTCS, XOTA Mo ext2fs, B oTianuuu
ot NTFS 10 mocratouno npocro caenars!

B o6mem, nmns mpodeccmoHaNbHOTO HCTHOdb30BaHUS R-Studio kartactpoduueckn He
TIOJIXO/IHT.



Pucynok 6 yruinura R-Studio for NTFS BoccranaB/uBaet yaajeHHble ¢aiijibl Ha ext2fs pasaene.
PDaijibl eCTh, HO HET UMEH.

eoccmaHoesieHue yoaneHHbIx ¢hatisnoe Ha ext3fs

daiinoBast cucrema ext3fs ato ext2fs ¢ mommepKkoi >KypHanupoBaHUs (B TEPMHUHOJIOTHH
NTFS — tpanzakuuii). B otnnune ot ext2fs ona HaMHOTO OepekHee OTHOCHTCS] K MACCUBY JIUPEKTOPHIA
U TIpU yHajdeHuu ¢aiina, ccpiUika Ha inode yke He YHHYTOXKAeTCs, YTO YIPOIIAeT aBTOMAaTHYECKOE
BOCCTAHOBJICHUEC OPUTHUHAJIBHBIX UMCH. O)IHaKO, IMMOBOAOB UIA paJOCTU Y HAC HET HUKAKHUX, ITOCKOJIbKY
B ext3fs nepen ynanennem Qaiiia Cicok MpUHAIJISKAIINX eMy OJOKOB TIIATENbHO BhuHIaeTcs. Kak
CJIE/ICTBHE — BOCCTAHOBJICHWE CTaHOBHUTCS HEBO3MOXHO. Hy... TpakTHYecKH HEBO3MOXKHO.
HedparmentupoBannsie ¢ainbl ¢ Oonee WIM MEHEe OCMBICICHHBIM COJEPKUMBIM (HampuMep,
HCXOJHBIC TEKCTHI MPOTPaMM) €mie MOXXHO coOpaTh IO YacTsIM, HO M BpeMEHM Ha 3To yiger... K
Cc4acCThl1O, KOCBCHHBIC 6J'IOKI/I HC OYMIIAKOTCA, a, 3HA4YuT, MBI TEpAEM JIMIIb TNCPBLIC
12 * BLOCL_SIZE 6aiir kaxnmoro ¢aiinma. Ha tunmuunom 10 I'GaiitHom paszgene BLOCK SIZE
00braHO paBeH 4- wim 8 Kbakitam, T.e. peanmpHble moTepu cocTaBissior MeHee 100 Ko6aiit. Ilo
COBpPEMEHHBIM TOHATHsM cyiue myctsiku! Koneuno, 6e3 atux 100 KGaiit OonbinmuHCTBO (haiiinoB
MIPOCTO HE 3aITyCTATCs, OXHAKO, HepocTaromye 12 GJIOKOB HalWTH Ha IHUCKE BIOJIHE peanbHOo. Ecmm
TIOBE3ET, OHM OKAXKYTCSl PacloIOKEHHBIMH B OJHOM-/IBYX HEMPEPBIBHBIX OTpe3Kax. [lake Ha CHIIBHO
(parMeHTUPOBAaHHBIX pa3lieNlaX, HeNpepbIBHbIE OTpe3KH n3 6-12 OJIOKOB JOCTAaTOYHO YacTo
BCTpPEYAIOTCS.

Kak mb1 Oynem neiictBoBath? HeoOxomuMo HaWTH XOTS ObI OMUH OJIOK, rapaHTHPOBAaHHO
NpUHAJISKAIMKA (aiay U IPH 3TOM PacIoyIoKeHHBIX 3a rpanuuei B 100 KoaiT ot ero Havama. 310
MOXET OBITh TEKCTOBas CTPOKa, KOMMpaWT (upmbl ga Bce uTo yrogHo! Kopoue, Ham HyxeH HoMmep
6sioka. ITycte nmist ompeneneHHocTH OH OyaeT paBeH 0x1234. 3amuceiBaeMm ero B 0OpaTHOM MOPSIKE
TaKk, 4YTOOBI MIIQAMIMKA OalWT pacroyiarajicss MO MEHBIIEMY aJIpecy W BBINOJHIEM IOUCK
34h 12h 00h 00h — wmmeHHO 3TO umMCiO OyAeT TMPHCYTCTBOBATH B KOCBEHHOM Osioke. OTIHYHTH
KOCBEHHBII OJIOK OT BceX OCTaNBHBIX OJIOKOB (Harpumep, OJIOKOB, NPUHAIISKANX (aiiyiaM TaHHBIX)
OYEHb JIETKO — OH MpeACTaBIsieT cobol MaccuB 32-OMTHBIX HOMEpOB OJIOKOB Oojiee MM MEHee
MOHOTOHHO BO3pacTaromux. I[Ba)i(}lbl " TPUIKIbl KOCBECHHBIC 6J'IOKI/I OTBICKMBAIOTCS IO aHAJOTHYHOM
cxeMme.

IIpoGnema B TOM, YTO OZHM U T€ k€ OJIOKH B Pa3HOE BPEMs MOTJIM NIPUHAJUICKATH PA3INIHBIM
(baitam, a, 3HAYMT, U PA3INIHBIM KOCBEHHBIM Ookam. Kak pazoOparbcsi Kakoi M3 HUX MPaBUIBHBIIN?
Ja ouens mpocro! Ecnm xoTs ObI OfHA M3 CCBUIOK KOCBEHHOTO OJIOKA YKa3bIBAaeT HA YK€ 3aHATHIA
050K, NaHHBI KOCBCHHBIH OJIOK NPHHAUICKHUT IAaBHO YAQICHHOMY (Gaiily W HaM COBCEM HE
HWHTEPECEH.

Kcraru roBops, debugfs noBonmsHO kprBo mojepxusaet ext3fs. B yacrHocTn, komanga Isdel
BCer/la II0Ka3bIBaeT HOJMb yJaJICHHBIX (aiiiioB, raxe ecnn—. Tak 4ro
BOITPOC BBIOOpa (haiiiIoBON CHCTEMbI OTHIOb HE TaK MPOCT, KAKUM €T0 IBITAIOTCS IPEICTaBUTh KHUTH
"LINUX pns HaumHatomux', a mnpeumymmecTBa ext3fs Ha paboumx CTaHIMAX H JOMAIIHUX
KOMITBIOTEpaxX Jalieko HeOecCIOpHbl M HeodeBUAHBI. [loanmepikka TpaH3aKIMi peanbHO Tpedyercs
JWIIb cepBepaM (Ja U TO HE BCEM), @ BOT HEBO3MOKHOCTb BOCCTAHOBIJICHHS OLIMOOYHOTO YAAJICHHBIX
(haititoB 3a4acTyro MPUHOCHT HAMHOTO OOJBININE YOBITKH, 9YeM YCTOHYUBOCTE (PaiijIOBOM K BHE3AITHBIM
OTKa3aM ITUTaHHS.

Pucynok 7 yruaura R-Studio, BoccTanaBanBawmas yaajeHHble ¢aiiabl Ha pa3aene ext3fs. ecTb
HMEHa, HeTy caMuX (aiijoB (MX AIHMHA PaBHA HYJII0, T.K. CIIUCOK HEMOCPeICTBEHHBIX 0JI0KOB
3aTepr)

3aKJ/1lo4eHue

JloCTymHOCTh HMCXOJIHBIX TEKCTOB JpaiiBepa (HailJIoBOH CHCTEMbl 3HAYUTENILHO YIPOLIAET
HCCIICIOBaHUE €€ BHYTPEHHEH CTPYKTYpHI, KOTOpas KCTaTH IOBOPS OYCHb NMPOCTa MU BOCCTAHOBIICHHE
maHHBIX Ha ext2fs/ext3fs — mesoe memo. QaiinmoBbie cuctembl UFS u FFS, paGoraromme mop
Free BSD, ycTpoeHBl HAMHOTO CIIOKHEE, K TOMY K€ J0CTATOYHO CKYIHO JOKYMCHTHPOBaHBI. A BElb



Free BSD 3anumaer nanexo He nocnenHee mecto B Mupe UNIX-cOBMECTHMBIX ONEpPallMOHHBIX CHCTEM
W pa3pylIeHMsl JAaHHBIX Jake B MaciTadax HEOOJBIIOro ropojKa HPOUCXOJT CIulomb U pagoM. K
CYaCTHIO, B MTOJIABIIAIONIEM OOJBIIMHCTBE CIIy4acB MH(POPMAIHIO MOXKHO MTOJTHOCTHIO BOCCTAHOBUTD, HO
00 3TOM — B CIICAYIOIIUH pas3.

>>> gpe3ka Ymo yumame

Q Design and Implementation of the Second Extended File system
o moapoOHoe onucaHue GaiIoBOi CUCTEMBI ext2fs OT caMuX pa3pabOTYMKOB MPOEKTA.
Ha aHTJINHACKOM s3bIKe. http://e2fsprogs.sourceforge.net/ext2intro.html;
Q Linux Ext2fs Undeletion mini-HOWTO
O  KpaTkas, HO JOXOJYMBas WHCTPYKIHUS [0 BOCCTAHOBJICHHUIO YAAICHHBIX (hailloB Ha
ext2fs pazgenax. Ha aHTIHIICKOM si3bIKe. http://www.praeclarus.demon.co.uk/tech/e2-
undel/howto.txt;
Q Ext2fs Undeletion of Directory Structures mini-HOWTO
O KpaTKOE PYKOBOJCTBO 0 BOCCTAHOBJICHHMIO YIAJICHHBIX JUPEKTOpUil Ha ext2fs
pa3genax. Ha aHIVIMHCKOM s3bIke: http://www.fags.org/docs/Linux-mini/Ext2fs-
Undeletion-Dir-Struct.html;
Q HOWTO-undelete
O  emle 0OIHO PYKOBOJCTBO MO BOCCTAHOBJICHUIO yIaJIEHHBIX (paimoB Ha ext2fs pasmemax
c MTOMOIIIBIO penakropa 1de. Ha AHTJIMHACKOM SI3BIKE.
http://1de.sourceforge.net/UNERASE .txt;




