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).
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lde vZ2.6.0 : extZ : dump.extZfs
Inode: Z (0x0000000Z) Block: (0x00000208)

EDITING COMMANDS

block under cursor

block as a directory

block
Search disk for string data 4
Find inode which references this block C-R of?
Inode mode i s.o./7 UGt yes..m
Inode mode, viewing inode under cursor
Supress HEX output
Help
Quit

I ainCint n, char
a n
T
q
Recouvery mode T
u
s
f
u

=), ...

Append block to recovery file
View superblock

Toggle some flags

View error-warning log

8o =0x10; . ..
return ¥

00082120
00082130
00082140
00082150
00082160
00082170
00082180
00082190
000821A0
00082180
000821C0
000821D0
0008Z1E0
0008Z1F0

F1,? for help. F2-°0 for menu. [ to
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Pucynok 1 nuckosslii pegakrop LDE (Linux Disk Editor)

Pabora c lde Ha nepBBIX MOpax MPOM3BOIUT JOBOJIFHO CTPAaHHOE BIICUATIICHHE: TyBCTBYEIIb
cebs HeanaeptanbiieM, nepeceBimM ¢ IBM PC na YKHIIWU/ZX Spectrum u m00BIBarOIIMM OTOHB
TpeHueM. Bmpodem, co BpeMeHEM 5TO NPOXOAMT (TMPOrPaMMHUCT, KaK M3BECTHO, CYLIECTBO
HETIPUXOTIMBOE M KO BCEMy IpHBBIKaromee). Kak BapmaHT, MOXXHO 3arpy3urcsi co 'cracaTelbHOU
JIUCKETHhI" U MCIOB30BaTh 3HakoMbIi Norton Disk Editor wiu Runtime NT Explorer, 3amyiieHHOR 13-
mox Windows PE (Bepcust Windows NT, 3amyckatomascs ¢ CD-ROM 06e3 mnpemBapuTenpHOI
YCTaHOBKH Ha XecTKUH auck). C 0qHOM CTOPOHBI 3TO yI00HO (IPUBBIYHEIN HHTEp(EHC U Bce TaKoe), ¢
npyroit — uu Disk Editor, au NT Explorer He nonnepxuBatot ext2fs/ext3fs, 1 Bce cTpyKTypbl JaHHBIX
TIPUXOTUTCS IEKOJUPOBATh BPYUHYIO.

hex-peaakTopbl

UNIX — sto Bam He Windows! be3 AMCKOBBIX pelakTOpOB 3/1€Ch, B IPHHIMIIE, MOXHO H
oboiitnch. bepem nroboili hex-peqakTop, OTKphIBaEM COOTBETCTBYIONIEE JUCKOBOE YCTPOWCTBO
(mampumep, /dev/sdbl) u pegakTupyem ero B cBoe yaoBosbcTBHE. KpacoTta! CTapoKMIIbl JOIKHO
OBITH IOMHST, KaK BO BpeMeHa mepBoit Monogocti MS-DOS, xorna an HIEW'a, an QVIEW'a eme He
CYIIECTBOBAJIO, ITIpaBKa HCIOJIHSAEMBIX (aiioB Ha npenmer "oTioma" HeHykHOro 7xh 0ObIYHO
ocymectBisuiock DiskEdit'om, T. e. TMCKOBBIH penakTop ucnonb3oBajics kak hex. Bor! A B UNIX,
Hao00poT, hex-peakTopbl HCHONB3YIOTCS VIS PEAaKTHPOBAHUS JAUCKA.

Kaxkoii pegakrop BbiOpaTh? B 001emM-To 370 Nena BKyca (IpryeM, He TOJIBKO Ballero, HO elle
¥ COCTaBHUTEISI AUCTPhOBIOTHBA). ONHU TPEeArnovYnTaloT KOHCONBHBINA hexedit, qpyrue TATOTEIOT K
rpa¢uaeckomy khededit, a Tpetsu Berouparor BIEW (ype3annas kaipka co BceM u3zBectHoro HIEW'a).
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file:fusribin/hexdemo - BuHaphbiH peaakTop KDE
dain [paeka Bua [Qokymentel 3aknagkk  Cepewc  HacTpoka  Cnpaeka
L G
KO we
hexdemo

oo T OuST
0000: 00al

._Jv_RegisterCla
sses.__gmon_star
t__.libc.so.6._I
0_stdin uvsed.__ 1
ibec_start_wain.G
LIBC_2.0...

0000: 0250

Hex | & | | Mowck || || Hazan )

SHakoeoe § bit

0 3Hakoeoe 32 bit: ’70 LeCTHAALATEPHHHOE: ’70000
Be3zHakoBoe 8 bit 0 BessWakeeoe 32 bit [ 0 Bocemepwakos: [ 000 000
Jnakoese 1601 [ 0 32 bitfloat [ 0.0D00DDE+00 Evnapoe: [ 0000000000000000
Besswakopoe 16 bt [ 0 64 bitfloat: [ 5.514426E-280 Tewr [

B Aekoanpoeka litle endian ] Be3 SHAKOELIE KaK WECTHAAUATERMYHE 2 OnuHa notoka: | 16 JBOMHHbIE AaHHbIE | §

[Konmpaeka: Mo ymonsanno | [pam Fazmep: 11572 |Aapec 0000:0105-7  [Hex [RwW
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Pucynox 3 BHemnnmii Bua penaxkropa khexedit



oTnag4uku hamnnoBon cUCTeMbI

Otnagunkamu (aidIoBOM CUCTEMBI Ha3bIBAIOT YTHJIMTHI, JAIOIIUE AOCTYI K "CBATas CBATHIX"
(aiinoBoii cucreMe U MO3BOJIIOIINE MAHUIYJIMPOBATH KIIFOUYEBBIMH CTPYKTYPaMH JaHHBIX 110 CBOEMY
ycMOTpeHH0. YeM OHHM OTIMYAIOTCsl OT MPOCThIX peaakTopoB? Pemakrop paboraer Ha Oojiee HU3KOM
YpOBHE — YypOBHE OJIOKOB WM CeKTOpoB. OH, B MNpPHHIIMIIE, MOXET MPEJICTABISATh HEKOTOphIC
CTPYKTYPHI B HATJISITHOM BHJIE, OTHAKO, B UX "(U3NUECKUil" CMBICT HUKAK HE BHUKAET.

Otnamguuk (aitmoBoit cucTeMbl paboTaeT depe3 JpaiBep W MOTOMY HCIIOPTHTH Pa3fied C ero
MTOMOIIBI0O HAaMHOTO ciiokHee. OH peann3yeT JO0BOJFHO BBICOKOYPOBHEBBIC ONEpalUH, TaKHe Kak
yCTaHOBKa/CHATHE (ara 3aHATOCTH OJIOKa, CO37aHHE HOBOW CHMBOJBHOW CCBUIKM W T.A. A BOT
"mocekTopHOro" hex-pemakropa ormnaguuku (aiyioBol cHcTeMbl OOBIYHO HE COJIEpIKaT, MOITOMY 00€
KaTEeropuy MPOrpaMM B3auMHO JOTIOJIHSIOT APYT JApyra.

BonbumaCcTBO (€cnu He Bee) qucTpuOyTnBoB Linux'a BrimodaroT B ceds otinaquuk debugfs,

roiep kuBatouii ext2fs u orqacty ext3fs.
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Pucynok 4 debugfs 3a pa6oroii

OVNCKOBbIe AOKTopa

B mupe UNIX mnpoBepka wnemoctHoctd (aityioBoii cuCTEMBbl OOBIYHO OCYIIECTBISIETCS
niporpammoii fsck (ananor chkdsk mox Windows NT), npexncrasisiromieli co60i KOHCOIBHYIO YTHIINTY,
NPaKTHYECKU JIMIICHHYIO I10JIb30BAaTEIbCKOr0 HHTepdelica M BXOAALIYIO B IUTATHBIA KOMIUIEKT
MOCTABKH JII000r0 nucTpubhioTHBa. Kak u J1r000e Ipyroe moJHOCTHEO aBTOMATH3HMPOBAHHOE CPEICTBO
OHa HE TOJILKO JIEUHT, HO, CIYy4aeTcs, YTO M KaIECYHT, TaK YTO IOJIB30BATHCS €i CIEAYeT C OONBIION
OCTOPOKHOCTBIO.

LiveCD

3a 1mocieaHWE HECKOJNbKO JIET MOSBWJIOCH MHOXECTBO AWCTPHOBIOTHBOB Linux'a,
sarpyxatormxcs npsmo ¢ CD-ROM u He TpeOyrommx ycTaHOBKH Ha BHHYecTep. OUeHb ynoOHas
IITYKa JUIsSi BOCCTAHOBJICHUSI JaHHBIX. OJJHAKO, JaJleKO He BCE JUCTPUOBIOTBBI AJISl 3TOTO NPUTOJTHBI

MO3TOMY KpaTHBIM 0030p He MOMeIIaeT.



KNOPPIX 3.7 — campiii siyummii  auctpubytuB n3 Bcex. OcnoBan Ha GNU/Debian.
3aHMMaeT BCEero OJIMH JTUCK, HO COJICPIKUT MPAKTHYECKH BCE: OT TUCKOBBIX YTHIIUT U KOMITUIISITOPOB /10
O(HCHBIX MAKETOB M MYJBTUMECIUHHBIX MNpwioxkeHud. OueHb MIyCTpo paboTaer, TpedyeT oT
128 Mba#iT omepaTHBHOH mHaMsTH (ecld MeHbIle — OymeT cBOMUThca Ha muck). B 2004 romy
mnatensctBo O'Reilly Bemyctuno mmkapayro kamry "KNOPPIX Hacks", comepskamiyio TiaBebl,
MOCBSILIEHHbIE TEXHUKE BOCCTAHOBJICHUS NaHHbIX. CaMy KHIKKY MokHO Haiitu B Ocne, a KNOPPIX
3aka3aTh B MIHTepHeT-Marasuae www.linuxcenter.ru.

Ferenzy 0.3 — nuctpuObtoTuB, ocHoOBaHHBI Ha Free BSD ¢ HeOONBIIMM KOJUYECTBOM
JIICKOBBIX YTWJINT, OPUEHTHPOBaHHBIX Ha ext2fs, B TO BpeMsi kak OCHOBHOW (aiinoBoii cucremoi
camoii BSD sieisiercst USF/FFS u ext2fs ona moaaep:xuBaeT mocToIbKy-I0CKOIbKY. TeM He MeHee s
BOCCTaHOBHTENBHBIX pa0OT JaHHBIN AWCK BIIOJIHE TPUTONEH, M BceM MokIoHHUKaM BSD ero moxuO
CMEJO0 PEKOMEH0BATh.

SuSE 9.2 — oTtBpaTHTeNBbHEIA MUCTpHOYTHB. 3aHMMaeT aBa aucka (ogmH ¢ KDE, mpyroit c
GNOME). Tpebyer ne Menee 256 MbaiiT oneparuBHoit mamstu (npasna, KDE Bepcus 3amyckaercst u
npu 220 Mo0aiitax). OueHb MeJICHHO pabOTaeT W HE COJIEPKUT HUYEro KpoMe MICHOTKH O(HCHBIX
IPOTPaMM.

nod2o0moekKka K 0CCMaHoOBJ/IeHUIO

[Ipexxne, 4eM mNpuUCTymaTh K BOCCTAHOBICHHIO, OOS3aTENBHO pPa3MOHTHUPYETE TUCKOBBIN
paszien Wik Ha XyJol KOHEIl MEPEMOHTHUPYETE €ro B PeKUM "TONbKO Ha uTeHue". JleueHue akTUBHBIX
PAa3JIeNIOB 3aYacTyi0 TOJILKO YBEJIIMYMBAET MAcIITaObl pa3pymieHus. Ecnu BoccTaHaBmuBacMble (haiiibl
HaXOIATCS Ha OCHOBHOM CHCTEMHOM pasfelie y Hac [Ba IyTH — 3arpy3utcsi ¢ LiveCD wmm
MNOAKIIFOYUTH BOCCTaHAaBJIMBAEMBIH JKECTKUN JAUCK Ha LinuX-MaIHI/IHy BTOPBIM.

Ut00bI Yero-Hu0yIb He HCIOPTHUTH, HUKOTIA HE peAaKTUPYITE TUCK Hampsamyro. PaboTaiite ¢
ero kxonueit! Komuio MoxHO co3nmate koMmaHnoil cp /dev/sdbl my dump, rae sdbl — ums
ycrpoiicTBa, a my _dump — umMs daiiia-gamna. Daiin-gamMn MOKHO pa3MECTUTh Ha JTF000M CBOOOIHOM
paszerne Wik IeperHaTh Ha APYryr0 ManiuHy mo cetu. Bee nuckopbie yruuThl (lde, debugsf, fschk) e
3aMeTAT 1Mo/ABoXa M OymyT paboTaTh ¢ HUM Kak ¢ "HactosmuM" paznenom. [Ipu HeoOXoAUMOCTH ero
JTake MOYKHO CMOHTHPOBAaTh Ha (DaiIoOBYyIO CHCTEMY: mount my dump mount point -o loop,
4TOOBI YOEUTHCS, YTO BOCCTaHOBIEHME Mpouuio ycrnemHo. Komanna cp my dump /dev/sdbl
KOTMPYET BOCCTAHOBJICHHBIN (hailyi-gaMn oOpaTHO B pasfell, XOTs AejiaTh 3TO COBCEM HEOOS3aTEeNbHO.
[Ipome (u Ge3omacHee) KOMUPOBATH TOIBKO BOCCTaHABITUBAeMEbIe (paiiiibl.

eoccmaHoesieHue yoaneHHbIx ¢hatisnoe Ha ext2fs

daiinoBast cucrema ext2fs Bce eme ocraercst 0a3oBoM (ailIoBO CHCTEMOW sl MHOTHX
Linux'oB, mo3atomy paccMoTpuM ee nepBoil. KoHnennnu, KoTopsle OHa HCIIOBELYET, BO MHOTOM CXOXKH
¢ NTFS, tak uro xymprypHoro moka npu mepexoxe ¢ NTFS ma ext2fs ¢ mamm He ciryuures.
[TonpoGHoe onmcanue CTPYKTYpPbl XpaHEHHs AaHHBIX HIUTe B foKyMeHTe "Design and Implementation
of the Second Extended Filesystem", a Tak >xe kaure Tanernbayma "Operating Systems: Design and
Implementation", 3/IeKTPOHHYIO BEpCHIO KOTOPOH MOXXHO pazfnoObiTe B Ocie. McxomHble TEKCTHI
JIMICKOBBIX YTHJIMT (npaiiBep (aitnoBoii cuctemsl, lde, debugfs) Tak ke He momemniaror.

CTPYKTypa ¢hannoBom cuMcTembl

B navane pmucke pacrosnokeH boot-cekTop (Ha He3arpy3oduHbIX pasjellax OH MOXeT ObITh
MycThIM). 3a HUM, 0 cMenieHuto 1024 Gaiita OT Havaga MEPBOTO CEKTOpa JICKUT Cymep-0JIoK (super-
block), conepxammii KiroueByro HH(pOpMaImio o cTtpykrype ¢aitmosoit cucreme. (B FAT u NTFS sta
nHpOpPMaLUs XpaHUTCSA HEMOCPEICTBEHHO B boot). B mepByro ouepenp Hac OyaeT WHTepecoBaTh 32-
paspspHoe mone s_log block size, pacHolokeHHOE IO cMemeHnio 18h GalfiT or Havama cymep-
6noka. 3yech XpaHUTBCS pasmep ofgHoro onoka (block) wim, B Tepmunonorun MS-DOS/Windows,
KJIacTepa, BBIPAXKEHHbBIH B BHJE MOKa3aTessl MO3MIUK, HA KOTOPYIO HYXHO CIBHUHYTH unciio 200h. B
€CTECTBEHHBIX €JIMHMIAX 3TO OyIeT 3By4aTh TaK: block size = 200h << s log block size (0OaWT).
To ectb, ecin s_1og block size paBeH HymI0, pa3Mep ojHoro 6ioka cocrasiseT 400h Oaiit mm
JIBa CTaHIAPTHBIX CEKTOPA.

CMelleHME pasMep olmcaHne



0 1 boot record ; Barpy30YHEI CEKTOP

-- block group 0 -- ; Tpynmna 6aoxoB 0
(1024 bytes) 1 superblock ; CcymnepOJIoK
2 1 group descriptors ; IEeCKPUIITOP I'PYIIE
3 1 block bitmap ; KapTa CBOOOIHEIX OJIOKOB
4 1 inode bitmap ; KapTa cBOOOHOHEIX inode
5 214 inode table ; MaccuB inode (cBemeHus O obamniax)
219 7974 data blocks ; OJIOKM IaHHBIX (Qaijel, IMPEKTOPUM)
-- block group 1 -- ; Tpynma 6aoxoB 1
8193 1 superblock backup ; Kommsa cynepbJioka
8194 1 group descriptors backup ; xomnms meckpumopa I'PYIIIE
8195 1 block bitmap ; KapTa CBOOOHOHEIX OJIOKOB
8196 1 inode bitmap ; kapTa cBoOOnHEIX inode
8197 214 inode table ; MaccuB inode (cBemeHus o obarnax)
8408 7974 data blocks ; OJIOKM IaHHEX (Qaliel, OMPEeKTOPUM)
-- block group 2 -- ; Tpynma 6aoxoB 2
16385 1 block bitmap ; kapTa CBOOOIHEIX OJIOKOB
16386 1 inode bitmap ; kapTa cBOOOIHEIX inode
16387 214 inode table ; MaccuB inode (cBemeHus O damnnax)
16601 3879 data blocks ; OJylokM HaHHBEIX (Qaiijel, IOMPEKTOPMN)

JlucTuHr 1 cTpyKTYpa AUCKOBOr0 TOMa, pa3Me4eHHOro noj ext2fs

Bcenen 3a cymep-0i10koM HIYT Odeckpunmopwl zpynn (group descriptors), u Kapmol
600001020 npocmpancmea, B ipocropeunu — oummanst (block bitmap/inode bitmap), xoTopbie Hac
MaJio HHTEPECYIOT, a BOT indoe-Tabiuily, pacioioKeHHYI0 33 HUIMHU, Mbl pACCMOTPHUM MomnopooHee. B
ext2fs (kak u MHOTHX Apyrux (ainossix cucremax u3 mupa UNIX), inode urpaer Ty ke camyro poJib,
gyto 1 FILE Record B NTFS. 3necs cocpenoroduena Bcs nHbopManus o Qaiiie: T ¢aiina (OOBIIHEIHA
(haitr, muUpeKTopWs, CHMBOJBHAS CCBUIKA W T.J.), JIOTHUYECKHH H (U3NYECKHN pa3Mep, cxema
pa3MelleHus Ha JUCKe, BpeMs CO3/aHMs, MOIU(UKAINK, TOCIEAHETO JOCTyIa U yJIajeHus], IpaBia
JIOCTYTIa ¥ KOJIMYECTBO CCHUIOK Ha (haii.

cMelmeHme pasMep omnucaHue
0 2 i mode ; dopmaT mnpencTaByIeHMS OIMCaHMUE
2 2 1_uid ; uid nomepzoBaTena
4 4 1 size ; pasMmep baiina B OarrTax
8 4 i atime ; BpeMs IOCJIenHeTo nocTyla K Qaniy
12 4 1 ctime ; BpeMms cos3pmaHua Qania
16 4 1 mtime ; BpeMmsa momubmkauum dania
20 4 i dtime ; BpeMs yonajieHus oanna
24 2 1 gid ; gid rpynne
26 2 i links count ; KOJIMYECTBO CCBUIOK Ha obamn (0 - dansn ynajseH)
28 4 1 blocks ; KOoJNMuecTBO OJIOKOB, IpMHAaIjexammx oGaniry
32 4 i flags ; pasHele Qiaru
36 4 1 osdl ; 0S dependant value
40 12 x 4 i_block ; 12 DIRECT BLOCKS (ccrumkm Ha nepBee 12 6mokxoB daina)
88 4 i_iblock ; 1x INDIRECT BLOCK
92 4 1 2iblock ; 2x INDIRECT BLOCK
96 4 i1 3iblock ; 3x INDIRECT BLOCK
100 4 i generation ; nokoJieHue O¢anna (ucnomnbsyercs NES)
104 4 1 file acl ; BHemHMe aTpubyTe
108 4 1 dir_acl ; higer size
112 4 i faddr ; MOJIOKEHME IOCJIefHEerO ¢parMeHTa
116 12 1 osd2 ; OS dependant structure

Jluctunr 2 ¢popmat npeacrasiieHus inode

ITepBeie 12 Gyi0KOB, 3aHUMaeMbIX (aiIOB, XpaHITCS HEMOCPEACTBEHHO B camoi inod'e B
maccuse DIRECT BLOCKS (HenocpeacTBeHHBIE OJIOKH, IS HATJISTHOCTH BBIICICHBI MOTYKUPHBIM).
Kaxxgprii ameMeHT MaccuBa mpencTaBisieT coboit 32-OutHbli Homep Onoka. [Ipu cpemHeM 3HAYEHUH
BLOCK_SIZE B 4 K6aiira, DIRECT BLOCK'u mMoryt anpecoBats 1o 4 12 == 48 Baiit nanubsix. Ecinn
(aiin mpeBIIIa€T 3TOT pa3Mep, CO3JAIOTCS OAWH WM HECKOJIBKO OJIOKOB KOCBEHHOHW aJpecanuu
(INDIRECT BLOCK). Ilepsbiit 650k kocBeHHoit aapecanmu (1x INDIRECT BLOCK wunm mpocto
INDIRECT BLOCK) XpaHHT CCBUIKM Ha JpYyrHe HENOCpEICTBEHHbIE OJOKHM W MOXET. AJIpec 3TOro
6710Kka xpaHurcs B nojte 1 _indirect block Binod'e. Kak jierko nocuurars, oH afpecyer nopsika
BLOCK SIZE/sizeof(DWORD) * BLOCK_SIZE = 4096/4 *4 Moaiir nanubix. Eciam 3storo Bupyr
OKaXETCsl HEJOCTaTO4YHO, co3jaercs JBaxabl KocBeHHBIH Onok (2x INDIRECT BLOCK
DOUBLE INDIRECT BLOCK), xpaHsummidi yka3aTead Ha KOCBEHHbIE OJIOKHM, YTO IIO3BOJISET
aZipecoBaTh (BLOCK _SIZE/sizeof(DWORD))**2* BLOCK _SIZE =4096/4 ** 4096 == 4 I'Gaiirt



naHHbBIX. Ecnm ke 3TOro Bce paBHO HENOCTaTOYHO, CO3AaeTCs TPWXKIOBI KOCBEHHBIH OJIOK
(3x INDIRECT BLOCK wumu TRIPLE INDIRECT BLOCK), coaep:amuii CCBUIKM Ha JABaXK[IbI
KOCBEHHBIE OJIOKH (Ha TAaHHOM PHCYHKE TPIDKABI KOCBEHHBIH OJIOK HE MOKa3aH).

OtMmeTnm, urto no cpaBHeHuio ¢ NTFS takas cxema xpaneHust nHGopMalyu 00 pa3MenieHUH
HaMHOTO 0o0Jlee MPOCTO yCTPOESHA, HO B MECTE C TeM W IpokopiuBa. OmHaKo, oHa 00JamaeT OJHUM
HECOMHEHHBIM J0CTOMHCTBOM, KoTopoe pBeT NTFS kak Ty3uk rpenky. ITockombky Bce CCBUIKH
XpaHATCSI B HEYNAKOBAaHHOM BHAE, JUI1 Kakaoro Ojoka daisia MBI MOXeT OBICTpO HaiTh
COOTBETCTBYIOIINI eMy KOCBEHHBII OJIOK, Maxxe eciy inod'a MMOJTHOCTBIO pa3pylieHa.

DCirect blocks

Drouble mdirect

Indirect blocks blocks

made

]

Infos

=

PucyHok 5 onucanue nopsiika pa3melnenus aiyia Ha 1McKe, HepapXusl HeNMoOCPeICTBEeHHBIX U
KOCBEHHBIX 0J10K0B

Wwms daiina B inode He xpanurtcs. MuTe ero BHyTpH JUPEKTOPHEH, MPECTaBIISIOMNX CO00M
MAacCHB 3aIiceil claeayronero Buia:

CMelleHre pasMep oImcaHue

0 4 inode ; CcpuUika Ha inod'y

4 2 rec_len ; IOJIMHa IAaHHOM 3alucu
6 1 name len ; IOJMHa MMeHMu damia

7 1 file type ; Tun dania

8 name ; uMsa dania

JluctuHr 3 ¢popmat npeacraBjieHusl MACCUBA THPEKTOPUii

[Ipn ynanennum aiina, onepanMoHHAs CHCTEMa HAaXOAWT COOTBETCTBYIOIIYIO 3alliCh B
mupekropun. OOHynsier moie inode W yBEeNWYMBACT pa3Mep NPEAIICCTBYIOMEH 3amucH (Imoie
ren len) Ha BenMUuMHY ypansemoil. To ecTh, HpeIecTByrOINas 3amucCh Kak Obl "moriomaer"
ymanesHyo. M xors mMsa ¢aiima OO HOpel OO BPEMEHHM OCTAeTCd HETPOHYTHIM, CChUIKA Ha
COOTBETCTBYIOIIYI0 eMy inod'y okasbIBaeTcs YHHUTOKeHHOH. BoT m mompoOyii pazoOpaTbesi KakoMy
(hatiry KaKoe UMsI TPUHAIICKHUT!

B camoii inod'e npu ynanenun ¢aiina Toxe MpoucXoaT Oonbline u3MeHeHus. KomnuectBo
cculok (1 links count) cOpacelBaeTcs B HyJdb M OOHOBJAETCS IOJIE TOCIEAHETO YAATIECHHSA
(i _dtime). Bce Omoku, npuHamiexamue ¢aiiay, B kapTe cBoOomHoro mnpocrpaHcrBa (block
bitmap) momeyaroTcss Kak HEUCIIOJb3yeMble, Iociie 4ero JaHHas inod'a Tak ke OCBOOOXKHaeTcs
(inode bitmap).

TexXHUKa BOCCTAHOBIEHUA yaaneHHbIX channos

B ext2fs monHOe BOCCTaHOBJIEHHME Ja)Xe TOJBKO YTO YAAICHHBIX (haiiIoB, HEBO3MOXHO. B
9TOM cMbicie oHa npourpbiBaeT kak FAT, tak u NTFS. Kak Mmunumym tepsiercst ums ¢aiina. Tounee
TOBOPsI, TepsieTCsl CBsI3b UMEH (ailioB ¢ ux copepkuMbIM. [IpH ynaneHHMH HEOOJBIIOrO KOJIMYECTBA
XOPOIIIO M3BECTHBIX (haiIoB ATO eme TeprnuMo (MMEHa-TO Beb COXPAHUIIUCH!), HO YTO JIENaTh, €CIIH
BbI YIAJIUIIN HECKOJIBKO cnyme6m)1x IMOJAKATaJIOr0oB, B KOTOPBIX HUKOI/Ia paHEC HE SaFHﬂ}IBIBaHI/I?



JocratouHo yacto inod'sl Ha3HAYAIOTCSl B TOM XK€ MOPSAAKE, B KOTOPOM CO3/IAIOTCs 3alUCH B
TabnuIe AMPEKTOPHH, K TOMY K€ CYIIECTBYET Takas IITyKa Kak "pacmmpenus” (.c, .gz, .mpg u T. 1.),
TaK KOJIMYECTBO BO3MOXKHBIX KOMOHMHAIMH COOTBETCTBUI 4allle BCEro OBIBAET OTHOCHTEIBHO
HeOospuMM. TeM He MeHee, BOCCTAHOBUTH YAAJIICHHBIH KOPHEBOM KaTaJlor B aBTOMaTHYECKOM PEKHME
HuUKOMY He yaactes (a BoT NTFS ¢ atum cripaBisieTcst 6e3 Tpya).

B obmem cimydae, cTpaTterusi BOCCTAaHOBICHHUS BBITVIAOUT NPHOIU3UTENBHO TaK: CKAHHUPYEM
tabnuiy inode n orOupaeM Bce 3anmcH, ube none i_links count paBHo Hymo. CopTHpyeM X MO JiaTe
yIaneHus1, 9To0bl (aiibl, yaaaeHHbIe OCIeIHIMH, OKa3aJIMCh HaBepXy ciucka. Kak BapuaHT, MOKHO
MPOCTO HAIOXKHUTH (GUIALTP (MBI BeAb IIOMHUM NMPUMEPHOE BpeMs ylalieHus, He mpasaa ym?). Eciu
cooTBeTcTByIOIME inod'bl elle He 3aTepThl BHOBb CO3JaBaeMbIMH (haiiiaMu, HM3BJIEKAEM CITHCOK
NPSMBIX/KOCBEHHBIX OJIOKOB M 3allMChIBAEM HUX B JaMIl, KOPPEKTHPYsl €ro pasMep ¢ Y4YeTOM
"nmoruuyeckoro” pasmepa Qaiiia, 32 KOTOpOE OTBEYAECT MOJIe i_size.

BOCCTaHoOBreHue npu nomowuum Ide

OTkpblBaeM pelakTUpyeMblil pasien umind ero ¢ainoByro xomuio: "lde my dump" wuiam
"lde /dev/sdbl". PemakTop aBTOMAaTHYECKH ONpejenseT THI (aiIoBoH cHCTeMBI (B JAaHHOM
ciydae ext2fs) wm mpemmaraer Haxkath any key st mpomomkermsa. Haxwumaem! Pemaxtop
aBTOMATHUYECKH IEPEKIIIOYACTCSI B PEXHUM OTOOpaXKEeHUsI cyrep-0ioKa, U mpeanaraeT Haxars <[> s
mepexofa B pexuM inode m <B> mnsa mepexoma B Omounbni pexum (block-mode). XXvem <[> u
OKa3bpIBaeMcs B IepBoii inod'e, ommchBaromeil KopHeBoil kaTtanmor. <Page Dowd> mepemeriaeT Hac Kk
cnenytomieit inod'e, a <Page Up> k mpensiaymieid. [IponucteiBaeM inod'sl BHI3, 0Opalnas BHUMaHUE HA
nose LINKS. V ynanennsix ¢daitnos oHo pasro Hy:mo u torna "DELETION TIME" copepxur Bpemst
MOCJAeIHEero ynaaneHuss (Mbl Bedb ITOMHHM ero, mpaBaa?). OOHapyxuB momxoasiyro inod'y,
nepemerniaeM Kypcop k nepsomy 0soky B criucke DIRECT BLOCKS (rme oH J0/DKEeH HaXOAUThCS 10
yMmomuaHuoo) u HaxuMaem <F2>. B mosBuBmemcs MeHio BbiOmpaeM myHKT "Block mode, viewing
block under cursor" (wimu cpasy HaxmMaeM ropsiay kinasunry <Shift-B>). Pemakrop mepemermaercs Ha
nepBeIii 050K ynanenHoro ¢aiina. [IpocmaTtpuBas ero comepxumoe B hex-pekume, NbITaeMcs
OIIPEIETNTh OH JIM 3TO WX HeT. UToOBl BO3BpaTUTHCSA K MPOCMOTPY clenyromel inod'sl, HaXuMaeM
<[>, uroObl BoccTaHOBHUTH (aitm — <Shift-R>, 3arem eme pa3 <R> w ums daiina-gammna s
BOCCTaHOBJICHUSI.

MoxHO BoccraHaBiuBaTh (ailibl U 10 MX colepkuMomy. JlomycTHM, HaMm HM3BECTHO, YTO
yrnaneHHsid ¢aitn cogepxut crpoky "hello, world". Haxxumaem <f> u 3atem <A> (Search all block).
OTHM MBI 3acTaBIIieM pPENAaKTOP HMCKaTh CCHUIKM Ha Bce OJIOKHM, B TOM d4HCIEe M yAaneHHble. Kax
BapHaHT, MOXXHO 3aIlyCTHTh pemakTop ¢ kmodoMm "--all". Ho Tak mnm mHade, MbI HAXUMaeM <B>, u
KoTza penaktop mepeiner B block-mode, maBum </> u BBogum ASCII-cTtpoky mis moucka. Haxomnm
HyXHbIH Onok. IIpokpyunBas ero BBepX-BHH3, yOeKmaeMcs, 4TO OH JEHCTBUTEIBHO NPHHAICKHUT
ToMy camoMmy Gaiiny. Eciu aTo Tak, Haxxumaem <Ctrl>+<R>, 3acTaBisisi pelakTop npocMaTpuBaTh Bce
inod'sl, comeprKamyie cchlIKy Ha 3TOT Osiok. Homep Tekymeld HaiinenHo# inod'sl oToOpaskaeTcsi BHU3Y
skpana. (MIMenHno uro BHHM3Yy! BBepxy oroOpakaeTcss HOMEp MOCIEIHEH MPOCMOTpeHHOW inod'sl B
pexume inod'e). Ilepexoaum B pexum inod'e mo knaBumie <[>, HaxumaeM <#> M BBOJUM HOMED
inod'sl, KOTOPYIO XOTHM TpOcMOTpeTh. Ecimm mata ynanenus Oojiee WM MEHEE COOTBETCTBYET
NEeUCTBUTENbHOCTH, HaxkumaeM <Shift-R>/<R> nmns cOpoca daitna nHa nuck. Ecom Her —
Bo3Bpamaemcs B block-mode u mpomomkaeM moUCK.

B cnoxHBIX Cchoydasx, KOTAAa CHHCOK TPSMBIX W/MIM KOCBEHHBIX OJIOKOB pa3pylleH,
BOCCTaHaBIMBaeMbIil (aill mpuxoauTcs cobuparh OYKBAIBHO IO KyCOYKaM, OCHOBBIBAsSCh Ha €ro
BHYTPEHHEM COJEP)KMMOM M YaCTHYHO — Ha CTPAaTerMH BBIJIENCHUS CBOOOJHOTO IPOCTPAaHCTBA
(aitoBoii cuctemoii. B 3ToM Ham MOMOKET KiaBHIlla <w> — JOIKCATh TEKYIIUH OJOK K (aimy-
namny. [Tpocto nepedupaem Bce CBOOOAHBIE OJIOKM OJHMH 33 APYruM (PEAaKkTop MOMeYaeT UX CTPOKOU
NOT USED), wu oOHapyXuB nOAXomAmmui, jgomuckiBaeM B  (aiur. Koneuno, cuiIbHO
(parMeHTUPOBAHHBIN & TaK HE BOCCTAHOBHTb, HO BOT JIMCTHHI MPOTpPaMMbl — MO>KHO
BITOJIHE.

BriBox — pyuHOe BoccTaHOBIICHHE (ailiioB ¢ moMombio lde kpaiiHe HEMPOM3BOJUTENBHO U
TPYJOEMKO, 3aT0 Hanbojee "mpo3padyHo” W HAJEKHO. A BOT BOCCTAHABIMBATh OPUI'MHAIIBHBIE HMEHA
Jydnre Bcero npu nomomu debugfs.



BOCCTaHoOBIeHue npu nomowum debugfs

3arpy:xaeM B OTIaA4YMK PENAKTHPYEMbIH pasien uiM ero komuiwo, "debugfs my dump"
w "debugfs /dev/sdbl". Eciu MbI IUIAHHPYEM OCYIIECTBIIATh 3alMCh HA TUCK, HEOOXOIUMO
ykazaTb kimod "-w" ("debugfs —w my dump"umm "debugfs —w /dev/sdbl".

YroObl MNpPOCMOTpPETh CIHUCOK yJalleHHBIX (aiioB gaeM koMaHny "lsdel" (wim
"lsdel t sec", rget_sec KOJIUYECTBO CEKyH], IpOLIEIIee CO MOMEHTA yaaneHus ¢aiina). DkpaH
3aIloJIHSIETCSl CIIMCOK yAaleHHbIX (ainoB. EcrecTBenHo 0e3 mmeH. Daiinbl, yaaneHHble Ooliee, 4eM
t_sec cexyH[ Hazax (eciu sec 3aaH) B 3TOT CIIHCOK HE MONaAaloT.

Komanga "cat <N>", BBIBOOUT COIAEPKUMOE TEKCTOBOTO (aiiyila Ha TepMHHAN, Tae <N>,
HoMep inod'sl, 3aK/TIOYCHHBII B YIJIOBbIE KaBBIUKU. [Ipy BBIBOZE IBOWYHBIX (aiIOB Ha OSKpaHe
TBOPHUTCSI 4YepT 3HAET 4YTO, M Takue (aiilmbl JOKHBI cOpachlBaThbcs B JaMIl  KOMaHIOH
"dump <N> new_ file name", rae new_file_name HoBoe uMms (aiina (¢ myTem), oA KOTOPHIM OH
Oyzer 3amucaH B HaTHBHYIO (native) (aiiioByro cuctemy, T. €. Ty QaijoByIO CHCTEMY H3-TI0Z KOTOPOU
Obu1 3amymeH debugfs. daioBas cucTeMa BOCCTAHABIMBAEMOTO paszeia IPH 3TOM OCTaeTCs
HETPUKOCHOBEHHOH. JIpyrumu ciioBaMu, Haim4ue Kiroda "--w'" [uist 3Toro He Tpedyercs.

I[Tpu >kemaHWM MOXHO BOCCTaHOBUTH (Dailyl HEMOCPEICTBEHHO HA CaMOil BOCCTaHABJINBAEMOU
(aitoBoii cucteMe (Y4TO OCOOCHHO YAOOHO TPU BOCCTAHOBJICHUHM OONBIIMX (aityioB). B 3ToM Ham
nomoxker koMania "undel <N> undel file name", rae undel file name — wums, xoropoe
Oyzner mprcBoeHO (aiiny mocie BoccTaHOBICHUS. Buumanue! Koz2oa 6ydeme 3mo derams, nomnume,
ymo xomanoa undel kpaiine azpeccusna u oecmpykmuena no ceoeii npupooe. Ona 3amupaem nepgyio
€60000HYI0 3anuct 6 mabauye Oupekmopuu, Oends 60CCMAHOBNEHUE OPUSUHATLHLIX —UMEH
He8O3MONCHBIM!

Komanna "stat <N>" orobpaxaer comepxumoe inod'sl B y1o004nTacMOM BHJIC, a KOMaHIa
"mi <N>" T03BOJISIET pEelaKTHPOBAaTh MX MO CBOEMY YCMOTpPEHMIO. [[JIi py4HOTO BOCCT@HOBIICHHS
(haitra (KOTOpPOTO HE MOXKENACIIh W Bpary) Mbl JOJDKHBI YCTAaHOBHUTH cUeT4HK cchutok (link count) B
enuHUIly, a Bpems yaanenus (deletion time), Ha0O0OpPOT, COPOCUT B HYJb. 3aTeM OTAATh KOMAaHIY
"seti <N>", momeuaromiyro aaHHylo inod'y Kak HCIIONb3YeMyl0, M IS KaKAOro u3 OJOKOB (aiina
BeIMONTHUTE "setb X", rme X — Homep Onoka (TepeueHb OJOKOB, 3aHMMAaeMbIX (alIoB, MOXKHO
HNOACMOTPETh KOMaHJOi stat, mpudyeM, B ommuud oT Ide oHa oroOpakaeT HE TOJIBKO
HENOCPEICTBEHHBIC, HO W KOCBEHHBIE OJIOKH, 4TO HECcpaBHEHHO ymoOHee). OcraeTcsi TOJNBKO IaTh
(hailury MM, 9TO OCYIIECTBIIAETCS ITyTEM CO3/IaHUs KaTaloKHOU cchuikd (directory link), a nemaer 3to
komanzaa "In <N>undel file name", rae undel file name — ums, koTopoe Oyner naHo ¢aiiny mocie
BOCCTaHOBJICHUS, TP HeoOXoauMocTH ¢ myTreM. (BHuMaHme! co3maHMe KaTaJOXKHBIX CCBUIOK
HeoOpaTHMO 3aTHpacT OpPHUIMHAIBHBIE WMEHa ylaleHHBIX aiioB). [lociae aToro monesHo aaTh
komaHy "dirty", uyToObl (aiioBas cucreMa ObLTa ABTOMATHYSCKH MPOBEPKA IIPU  CICTYIOIICH
3arpy3Ke, WIM BBINTH W3 OTIaAYMKa M Bpy4YHyO 3anyctuTh fsck ¢ kmrouom "—f", dopcupyronmm
MPOBEPKY.

Tenepp mnepeilieM K BOCCTAaHOBJICHHWIO OPUTMHAJIBHOTO MMEHHM. PaccMoTpuM mnpocTediuii
ciIydaii, Korja IUPEKTOpHs, colepikamias yAaJeHHBIA ¢aitn (Tak ke Ha3plBaeMas MaTepHHCKON
JupekTopueit) Bce eme nena. Jlaem komanny "stat dir name" u 3amomMuHaeM HoMmep inode,
KOTOpBIHA HaM coobmaT. I'oopum otnaguuky "dump <INODE> dir file", rae INODE — Homep
coobmennoi inod'sr, dir file mms Qaiina HaTuBHON (QalIOBOW CHCTEMBI, B KOTOPYIO OyIeT 3amicaH
JaMIl. 3arpykaeM IOJIydeHHBIH gaMn B hex-penakTop U MpocMaTpUBaEM €ro COAEpKMMOe B "'ChIpoM”
Buzie. Bee nmena Oyner Tam. [Ipu jxeslaHMM MOXKHO HamucaTh yTHIINTY-(DWIBTP, BBIBOJSIIYIO TOJBKO
ynaneHHsle uMeHa. Ha Perl'e 910 He 3aMeT u ecaTi MUHYT.

A Kkak ObITH €ClIM MaTepUHCKas JUpeKTopus Toxe ynaieHa? Torna oHa m OyzneT momeueHa
ynanenHoi! BrwiBoguM crmcok yhaneHHbIX inod'e, oTOMpaeM W3 HHUX JUPEKTOPHH, (OPMHUpPYEM
NepedeHb MPHUHAUISKAMNX MM OJOKOB M AamMmuM B (aifi, mMpocMaTpuUBaeMBblii BPYYHYIO WIH C
MIOMOIIBIO YTHIUTHI-QrisTpa. Kak yke oTMeuanoch, MOpAIOK pacioioxkeHus ¢aitos B inod'e oueHb
YacTO COBNAJACT C IOPSAKOM PpaclojioXKeHHs (aiioB B AMPEKTOPHH, MOATOMY BOCCTAHOBIICHHE
OPUTMHAIBHBIX MIMEH B YETHIPEX U3 IISTH CIIydaeB IPOXOAUT Ha ypa.

[Ipyn TSOKKUX pa3pylIeHMsX, KOr/Ja BOCCTAHABIMBAEMbIH (aill NMpuUXOIUTcs coOUpaTh I0
KycoukaM, IoMoraer komanja "dump unused", BRIBOJSIIAA Ha TEPMUHAI B BCE HEHCIIOIb3YEMble
omoxu. MiMeeT cMBICT TIepeHAIlpaBUTh BHIBOJ B (aiii, 3amyctuts hexedit 1 mokomaThes B 3TOW Kyde
XJIaMa — 3TO MO KpaifHEeH Mepe Mpolle, YeM JIa3uTh 10 BCEMY JIMCKY (Ha AMCKax, 3all0JHEHHBIX Oolee
YeM Ha TPH YETBEPTH, 3TOT TPIOK COKPAIIAET MAcCy BPEMEHH).

BriBoa: debugfs B 3HaunTeNBEHON Mepe aBTOMAaTH3UPYET BOCCTAHOBJICHHE YIATCHHBIX (aiioB
(Bpouem, 10 MoIHOTO KoM(opTa eMy JaleKo), 0JJHAKO, BOCCTAHOBUTH (haiiil ¢ pa3pyleHHbIM inode oH
He criocobeH u 6e3 lde 31ecs He 00XoauTCS.



BOCCTaHoOBreHue npu nomoiwym R-Studio

Vrwmra R-Studio for NTES, yxe [HGNOIDOHN DGO DRy DHG

BOMPEKH CBOEMY Ha3BaHHWIO, mopanepxuBaeT He Toiapko NTFS, Ho u ext2fs/ext3fs. C Touku 3peHus
HEeKBaJM(UIMPOBAHHBIX ~ MOJNB30BATENIell  3TO  XOpollee CPEACTBO Ui  aBTOMAaTHYECKOro
BOCCTAHOBIICHHUS y/aJICHHBIX (DaiiioB: MHTYWTHBHO-TIOHATHBIN HHTep(eiic, mpocToe ymnpaBlieHUE U
mpoure mnpenectu nporpecca. Dailyibl BOCCTaHABIMBAIOTCS HECKOJbKHMH Iendkamu. [IpaBma 6e3 u
UMEH 1 0e3 Kakux-Iu00 TrapaHTHH, YTO OHM BOOOIIE BOCCTaHOBSTCS. PydHOE BOCCTaHOBJICHHE HE
nojyiepxkuBaercs. Dailiibl ¢ pa3pymeHHol inode He BOCCTAHABIUBAIOTCS, XOT moj ext2fs, B oTnuumnu
ot NTFS sto nocratouno npocto cienarts!

B o6mewm, mns npodeccuoHanmbHOro wHcnonb3oBaHus R-Studio xaractpoduueckn He

ITOIXOJIHT.

£¥File Yiew {My Computer) Partition0 - R-Studio NTFS

Drive File Tools Yiew Help
SHEE LR DR
PartitionD Iame £ | Size | Created | Modified | File Id | Parent I =
E$In0d815 263 15/03/2005 21:33:16  09/03/2005 16:05:27 g4
E$In0d816 11957 15/03/2005 21:33:16  09/03/2005 16:06:05 g5
alder00001 T $1node17 43525 1S/03/2005 21:3%16  D9/03/2005 16:05:58 8
M4node1a 303 15/03/2005 21:33:16  09/03{2005 12:56:13 &7
Eﬂnodelg 12115  15/03/2005 21:33:16  09/03/2005 12:56:50 it
EﬂnodBZD 435856  15/03/2005 21:33:16  09/03/2005 12:56:33 g9
B $1nadezt 41 15(03{2005 21:33:16 09032005 09:58:22 a0
M $nodezz 60 15/03{2005 21:3%:16 07032005 11:20:55 91
E$In0d823 43552 15/03/2005 21:33:16  07/03/2005 11:21:43 9z
E$In0d824 38 15/03/2005 21:33:16  07/03/2005 11:20:08 93
e $nodezs 195 15/03/2005 21:33:16  09/03{2005 11:48:22 94 e
E$In0d826 12102 15/03/2005 21:33:16  09/03/2005 11:50:03 95
E$In0d82? 43554 15/03/2005 21:33:16  09/03/2005 11:49:46 96
E$In0d823 388 15/03/2005 21:33:16  09/03/2005 12:42:22 o7
E$In0d829 12019  15/03/2005 21:33:16  09/03/2005 12:43:07 95
E$In0d830 43541  15/03/2005 21:33:16  09)03/2005 12:42:57 99
¥ $1nodest 476 15/03/2005 21:33:16  09/03{2005 15:20:35 100
E$In0d832 12171 15/03/2005 21:335:16  09/03/2005 15:25:02 101
E$In0d833 43597  15/03/2005 21:33:16  09)03/2005 15:24:53 102
E$In0d834 43598  15/03/2005 21:33:16  09)03/2005 15:26:13 103 -
g o - _'I_I
* Twpe | Text | ;l
i Enumeration of files finished For Partitiond |
@ Enumeration of files started For Partitiond
g Inodes cache stats: hits=34806, miss=17407
(D Enurneration of files finished For Partition -

[Marked 0 Bin 0 files in 0 Folders
HAnyec| | <1 @& Bl EAEE: 1308

Pucynok 6 yruaura R-Studio for NTFS BoccranapinBaer ynanennnie ¢aiisibl Ha ext2fs pasnene.
dDaiibl ecTh, HO HET HMEH.

[Total 755.5 KE in <1 files in 3 folders
|J EE_I-{C:'I,Program Files\Far} - Far”cg)FiIe Yiew {(My Compute...

o
o
[
=%
=

eoccmaHoesieHue yoaneHHbIx ¢hatinnoe Ha ext3fs

@aitnoBast cucrema ext3fs ato ext2fs ¢ mommepkkoi KypHanupoBaHUS (B TEPMHUHOJIOTHH
NTEFS — tpanszakuuii). B otniune ot ext2fs ona HamHoro OepekxHee OTHOCHTCS] K MACCHUBY JTUPEKTOPHIA
U npu ynaineHuu ¢aiina, cchlika Ha inode ye He YHHUYTOXKAeTCs, YTO YIPOILAET aBTOMATHYECKOE
BOCCTaHOBJICHHE OPUTHHANBHBIX UMeH. OJJHaKO, OBOJIOB ISl PAJIOCTH Y HAC HET HUKAKHUX, TOCKOJIBKY
B ext3fs mepen ymaneHnem ¢aiina CIMCOK MpHUHAUISKAIIUX eMy OJOKOB TIIATeNBHO BhrauimaeTcs. Kak
CIIEJICTBHE — BOCCTAaHOBJIICHHE CTAHOBHUTCS HEBO3MOXHO. Hy... TpakTH4eckH HEBO3MOXKHO.
HedparmentupoBanneie ¢ainbl ¢ Oonee WIM MEHEE OCMBICICHHBIM COJACPKUMBIM  (HaIpuMep,
WCXOJHBIE TEKCTHI MPOTPaMM) €IIe MOXXHO cOoOpaTh MO YacTsIM, HO M BPEMEHM Ha 3TO yizaer... K
CYacThlO, KOCBCHHBIC OJIOKM HE OUMINAIOTCS, a, 3HAYuT, MBI TEpseM JIMIIb IIepPBbIC
12 * BLOCL _SIZE 6aiir kaxnmoro ¢aiinma. Ha tummunom 10 I'6aiitHom paszgene BLOCK SIZE
0o0bluHO paBeH 4- wiu 8 KOaiiram, T.e. peanbHble morepu cocraBisitor meHee 100 Koaiir. Ilo
COBpPEMEHHBIM TOHATHSM cymue myctsku! Koneuno, 6e3 stux 100 KGaiit GonmbimuHCTBO (haiiinoB
MIPOCTO HE 3aITyCTATCS, OJHAKO, HEAOCTAmoue 12 OJIOKOB HAiiTW Ha AWCKE BIOJHE peanbHO. Ecim



TIOBE3ET, OHU OKaXKYTCSI PacIoj0KEHHBIMU B OJIHOM-JIBYX HENPEPBIBHBIX OTpe3kax. Jlaxke Ha CHILHO
(parMeHTUPOBAaHHBIX pa3JliesiaX, HEeNpepbIBHbIE OTpe3KH u3 6-12 OJIOKOB JIOCTAaTOYHO YacTO
BCTPEYAIOTCSI.

Kak mb1 Oyaem neiictBoBath? HeoOxomuMo HaWTH XOTS Obl OMUH OJIOK, rapaHTHPOBAaHHO
MIpUHAANISKAMNN (ailily W IpH 3TOM pacHoJOXKEeHHBIX 3a rpanunel B 100 K6aiT ot ero Hagama. 9t0
MOJET OBITh TEKCTOBasl CTPOKa, KOMUpahT (upmel na Bce uto yroguo! Kopode, HaM HyKeH HOMeEp
6noka. [lycts 1t onpenenenHocTr oH Oyzer paBeH 0x1234. 3ammceiBaeM ero B 0OpaTHOM MOpSIKE
TaKk, 4YTOOBI MIIQAMIMKA OalWT pacroyiarajicsi N0 MEHBIIEMY aJIpecy W BBINOJHIEM IOUCK
34h 12h 00h 00h — wumeHHO 3TO umciao OyneT NPHCYTCTBOBaTh B KOCBEHHOM Oyioke. OTiIHYNTH
KOCBEHHBII 0JIOK OT BCeX OCTaNBHBIX OJIOKOB (Harpumep, OJIOKOB, NPUHAJIEKAIMX (ailyiaM TaHHBIX)
OYEHb JIETKO — OH MpEJACTaBIsieT co0oi MaccuB 32-OMTHBIX HOMEpOB OJIOKOB Oojiee WM MeHee
MOHOTOHHO BO3pacTarouuX. JIBaXKIbl U TPYXKABI KOCBEHHBIE OJIOKM OTBICKMBAIOTCS 10 aHAJIIOTHYHOM
cxeMme.

[IpoGnema B TOM, YTO OZHU U T€ k€ OJOKH B Pa3HOE BPEMsI MOTJIM NIPUHAUICKATH Pa3INIHBIM
¢aiinam, a, 3HAYNUT, U PA3TMIHBIM KOCBEHHBIM OyokaMm. Kak pazoOpaTbest Kakoi M3 HUX NMpaBUIIbHBINA?
[Ja ouens mpocro! Ecnm xoTst ObI OfHA M3 CCBUIOK KOCBEHHOTO OJIOKA YKa3bIBAaeT Ha YK€ 3aHATHIA
OJIOK, JaHHBI KOCBEHHBIH OJIOK NPHHAUICKUT IaBHO YyAIEHHOMY Gailily W HaM COBCEM HE
HWHTEPECEH.

Kcraru roBopsi, debugfs noBonsHo kpuBo mojiepxuaet ext3fs. B yactHocTh, komana Isdel
BCer/la M0Ka3bIBaeT HOJb YJaICHHBIX (hailiIoB, Jaxe eclid — Tak 4yTO
BOIIPOC BBIOOpA (haiiyIOBOM CHCTEMBI OTHIOb HE TAK MPOCT, KAKUM €TO IBITAIOTCS MIPEACTAaBUTh KHUTH
"LINUX pns HaumHatomux', a mpeuMmymmecTBa ext3fs Ha paboumx CTaHIMAX H JOMAITHUX
KOMITBIOTEpax JajieKo HeOeccropHbl M HeoueBHAHBI. llopnepikka TpaH3akIMi pealbHO Tpedyercs
JMIIb cepBepaM (Ja U TO HEe BCEM), a BOT HEBO3MOKHOCTb BOCCTAHOBIJICHHS OLIMOOYHOTO YAAJICHHBIX
(aiinoB 3a4acTylo MPUHOCUT HAMHOTO OOJIBINUE YOBITKH, YEM YCTOWYHMBOCTH (hailyoBOH K BHE3aIHBIM
OTKa3aM ITUTaHUS.

#FFile Yiew (My Computer) Pattitiond - R-Studio NTFS
Drive File Tools Wiew Help

L Y R s
" =3 Partitiond Mame =] Size | Created [ Modfied [ Flexd[ parent1d -
1 Metafiles ¢ last+found 12285  16{03/2005 16:14:34  16/03{2005 16:14:34 29 13
i3 Rook branch.reduce.c 256 16{03/2005 16:15:42  09/03/2005 13:08:55 43 18
172 lost+ound branch.reduce.gec 11972 16/03/2005 16:15:42  09/03/2005 15:09:25 44 18
ranch, reduce.icl 43526 16/03/2005 09032005 13 5 45 13
4] cross.branch, gec 16/03/2005 16/03{2005 16 3
cross,branch,icl 0 16/03/2005 16:16:13  16/03/2005 16:16:13 45 18
-Ecrnss]ump.c 0 16/03/2005 16:16:13  16/03/2005 16:16:13 49 18
Ecrussiump.gc: 0 16/0372005 16:16:13  1603/2005 16:16:13 50 18
0 16/03/2005 16:16:L3  16/03(2005 16116113 51 18
0 16/03(2005 16:16:13  16/03(2005 16:16:13 52 13
0 16/03/2005 16:16:13  16/03(2005 16:16:13 53 18
0 16/03/2005 16:16:13  16/03(2005 16:16:13 54 18
0 16/03(2005 16:16:13  16/03(2005 16:16:13 55 13
jmp.ega.c 0 16/03/2005 16:16:13  16/03/2005 16:16:13 s6 18
jmp.ega.goc 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 58 13
0 16/03/2005 16:16:13  16/03(2005 16:16:13 59 18
0 16/03/2005 16:16:13  16/03(2005 16:16:13 &0 18
0 16/03(2005 16:16:13  16/03(2005 16:16:13 61 13
0 16/03/2005 16:16:13  16/03(2005 16:16:13 23 18
0 16/03/2005 16:16:13  16/03(2005 16:16:13 67 18
0 16/03(2005 16:16:13  16/03(2005 16:16:13 BE 13 e
B nullpairt 11.c 0 16/03/2005 16:16:13  16/03/2005 16:16:13 62 18
0 16/03/2005 16:16:13  16/03(2005 16:16:13 63 18
0 16/03/2005 16:16:L3  16/03(2005 16116113 64 18
nullpaint. ILiclipo 0 16/03/2005 16:16:13  16/03/2005 16:16:13 65 18
short-circuiting.c 0 16/0372005 16:16:13  1603/2005 16:16:13 [ 18
short-circuiting.goe 0 16/03/2005 16:16:13  16/03/2005 16:16:13 70 18
short-cireuiting.icl 0 16/03/2005 16:16:13  16/03/2005 16:16:13 71 18
_,switchﬁ.c 0 16/03/2005 16:16:13  16/03(2005 16:16:13 72 18 LI
= Type | Text |
@ Enumeration of files starked for Partition
G Inodes cache stats: hits=17477, miss=8736
ﬁ) Enumeration of Files finished for Partitiond
Ready [Total 4.1 ME in 42 files in 3 folders [Marked 0in 0 files in 0 Folders
#Anyex H 4 & 6 |J =File View (My Compute... e 1627

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/1Il0o4eHue

JIOCTYyIHOCTh HMCXOJHBIX TEKCTOB jpaiiBepa (aiIoBON CHCTEMbl 3HAYUTEIBHO YIPOIIAET
HCCIIeIOBaHNE €€ BHYTPEHHEH CTPYKTYphI, KOTOpas KCTATH TOBOPsSI OYEHBb MPOCTa U BOCCTAHOBIICHHE
nmaHHbIX Ha ext2fs/ext3fs — mueBoe menmo. @aiinoBeie cuctembl UFS u FFS, paGotaromue mop
Free BSD, ycTpoeHBI HAMHOTO CIOXHEE, K TOMY K€ JOCTaTOYHO CKYIHO JOKYMCHTHPOBAHEL. A Belb
Free BSD 3anumaet nanexo He nocnenHee mecto B Mupe UNIX-coOBMECTHMBIX ONEPallMOHHBIX CHCTEM
U pa3pyllicHUs JaHHBIX JaKe B MacliTadax HEOOIBIIOr0 TOPOJKa MPOUCXOMAT CIUIONb M psaoM. K
CYaCThIO, B MOJABJISIIOLIEM OOJIBIIMHCTBE CITy4aeB HH(POPMALIUIO MOYKHO MOTHOCTHIO BOCCTAHOBUTD, HO
00 5TOM — B CJIeIYIOIUN pas.

>>> gpe3ka Ymo Yyumamsb

Q Design and Implementation of the Second Extended File system
o moxpobHoe omucaHne (HaiIoBol cucTeMBI ext2fs oT caMux pa3pabOTYMKOB MPOEKTA.
Ha aHTJIMHACKOM si3bIKe. http://e2fsprogs.sourceforge.net/ext2intro.html;
O Linux Ext2fs Undeletion mini-HOWTO
O  KpaTkas, HO JOXOJYMBasi MHCTPYKIHUS [0 BOCCTAHOBJICHHUIO YAAICHHBIX (hailloB Ha
ext2fs pazgenax. Ha aHTIHIICKOM si3bIKe. http://www.praeclarus.demon.co.uk/tech/e2-
undel/howto.txt;
Ext2fs Undeletion of Directory Structures mini-HOWTO
O KpaTKoe pPYKOBOJCTBO IO BOCCTAaHOBJIICHUIO YIAICHHBIX JUPEKTOpUi Ha ext2fs
pa3menax. Ha aHIVIMHCKOM s3bIke: http://www.fags.org/docs/Linux-mini/Ext2fs-
Undeletion-Dir-Struct.html;
Q HOWTO-undelete
O ellle 0JIHO PYKOBOJICTBO [0 BOCCTAHOBJICHUIO yIAICHHBIX (ailioB Ha ext2fs pasmenax
c TTOMOIIIBIO pemakropa lde. Ha AHTITHHACKOM SI3BIKE.
http://Ide.sourceforge.net/UNERASE.txt;

O




