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[IpencraBpre cebe cnenyronryto kaptuny. [locneqaue Tpy THS BBl He €M, HE CIAN, JaXe He IpHHUMany ayil. U,
HaKOHEll, Balll YCHJINS BOSHAIPaXKIICHBI: BBl 3aKOHYMJIM IIPOrpaMMy, KOTOpas IPUHECET BaM BCEMHUPHYIO
M3BECTHOCTH H CJIaBy. Bce, 4To BaM OCTanock caenarth - 3TO 3allaKoBaTh ¢ apXHUBAaTOPOM tar M IOMECTUTh Ha
Metalab. [Ja... 1 ynamute Bce KoK cTapbix (aiinos, co3nandbie Emacs. Tak, Bel HaOuBaeTe Ha KIIaBHATYpE rm *
~. Jlunaui mpoGer1 B Balllel KOMaH/Ie BBl 3aMeyYaeTe CIMIIKOM IT03IHO. BBl TOJBKO YTO yAaIMiIM Bally cymnep
nporpamMy! Ho momMonip y Bac mox pykoi. ITOT JOKYMEHT paccKa3blBaeT, Kak MOYKHO BOCCTAHOBHTD y/IaJICHHBIE
(aiinbl ¢ daiinosoii cucremsr ext2 (Second Extended File System). Moxer ObITb, HECMOTPSI HU Ha YTO, BaM yJIacTCs
BBIITYCTUTD Ballly MPOTPaAMMY...

1. BBenenue

OtoTt MuHN-HOWto IIpe1ocTaBiIsIeT BaM BO3MOXKHOCTh BOCCTAHOBUTH yZaJIeHHbIE ¢ (DaiiioBoH cHCTEMBI ext2 (aibl.
B HeM Takxe comeprKaTcsi HEKOTOPbIE COBETHI O TOM, KaK MOXKHO M30€XaTh yqajeHust (aiios.

B niepByto odepenp, 3TOT JOKyMEHT IIpeIHAa3HAYAICS UL JIFOJIEH, CIydaifHO, €CIIM TaK MOXKHO BBIPA3UThHCH,
MOCTPaJaBIINX OT rm. Bripouem, HazieeMcsi, YTO OCTaJIbHBIC TTOJIB30BATEIN TAKKE MPOUYNTAIOT ero. Hukorna Hemb3s
OBITH YBEPECHHBIM BO BCEM - MOKET OBITh OHAK/IBI HH()OPMALIUSI U3 3TOTO JOKYMEHTa BaM OYEHb ITPUTOIUTCS.

MpE1 nipearnonaraeM, 4To Bbl 3HAKOMBI ¢ (ainoBbiMu cuctemMamu UNIX. Bripouem, Mbl HajieeMcsl, 9TO OH BITOJTHE
JOCTYTICH OOJBITMHCTBY Honb30oBaTenei Linux. Eciu Bpl HauMHAIOMAN TOJIB30BaTENb, YITHTE, YTO BOCCTAHOBIICHHE
ymaneHHbIX ¢aiinoB mo Linux Bce ke TpeOyeT HEeKOTOPBIX TEXHUIECKUX 3HaHUHA U YIIOPCTBA.

BbI He cMOXeTe BOCCTaHOBUTD yajleHHbIE (ailiibl ¢ GailiioBoil ccTeMbl ext2, Kak MUHUMYM, 0€3 TIpaB J0CTyma JJis
YTEHHUS K HEMOCPEICTBEHHO K yCTpOicTBY (device), Ha KoTopoM xpaHuics daiin. [onpasymesaercs, 94To BB
JOJDKHBI IMETH TIpaBa root, XoTs HEKOTopsle TucTpuOyTuBs! (Hanpumep Debian GNU/Linux) HMEIOT rpymiry disk,
WICHBI KOTOPOH MMEIOT AOCTYI K 3TUM yCTpOHCTBaM. Taxke BaM IOTpeOyeTCsl yTHIINTA debugfs U3 MAKeTa
e2fsprogs, KOTOPBIH JOJDKEH OBITH yCTAHOBIICH.

[Touemy MBI Hammucam 3TOT ToKyMeHT? IloToMy, 4TO IMeeM GOJIBIION OIBIT CIyYaifHOTO W HETIOTIPABIMOTO
HCTIONIb30BaHMS KOMAHABI rm -r C IPaBaMu root. Bam MOKOpHBIN cayra OfHaXb! YOI OKOJIO 97 HEOOXOAUMBIX
JPEG ¢aiinoB, kKoTopble HEBO3MOKHO OBIIO HAUTH B APYTHX HCTOYHUKOB. HO, TP IOMOIIN HEKOTOPBIX ITOJIE3HBIX
MOJCKa30K (cM. pa3men Pazn. 15) u Oombimoro TeprieHus, 1 BocctaHOBIA 91 ¢aiin B mepBo3ganHoM Buze. [191h u3
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OCTaBIIHMXCSl MHE Y/IAJIOCh BOCCTAaHOBHTh YaCTHYHO (110 KpaiiHei Mepe ObUIO MOHITHO, YTO 3TO 32 KapTUHKHM). JIuib
ouH (haiiT HEBO3MOXKHO OBLIIO MPOCMOTPETH, HO, S YBEPEH, uTO moTepsi1 He Oonee 1024 Gaiit nHbopmarmu (3TO
OYEBHIHO U3 3aroJioBKa (aina).

Hwxe OyneT 00bsICHEHO, KaKOW MPOIIEHT BOCCTAHOBJICHUS YIAJICHHBIX (DaiiioB, BBl MOXKETE 0)KUIATh, B
3aBHCUMOCTH OT OOCTOSITENBCTB.

1.1. Bepcum nokymeHnra

[Ipenpinymue omyOIMKOBaHHBIE BEPCHH JOKYMEHTA!

* Bepcus 1.0, 18 auBapsa 1997

e Bepcus 1.1, 23 ntonst 1997 (em. pazgen Pazn. 1.1.1)

e Bepcus 1.2, 4 arycra 1997 (cm. paznen Pazn. 1.1.2)

e Bepcus 1.3, 2 pepans 1999 (cMm. pasaen Pa3m. 1.1.3)

1.2. I'me MOKHO HAMTH ITOT JOKYMEHT

ITocnenHIo0 BEepCcHIo 3TOTO JOKYMEHTa BCerja MOXKHO HaiTh Ha caire Linux Documentation Project (i 3epkanax).

[MocnenHsist Bepcust TakoKe JEKHUT HAa MOEM caliTe B HECKOJIBKUX (hopMaTax:

e SGML. Oto ucxonusiii Tekct SGML, HanmcanHbli ¢ ucnob3oBanueM nakera SGML Tools.

e HTML. Oto HTML, aBTOMaTHuecku co3ganubiii n3 SGML.

e Tekcr. 310 mpocToit Teket, co3nannblii u3 SGML.

2. HecKoJBbKO COBETOB

JKu3HeHHO HEOOXOANMO IIOMHUTB, YTO NP BOCCTAHOBJICHHUH yNaJIeHHBIX (ainos Linux He noxox na MS-DOS. B
MS-DOS (u ero BaeOpaunom moromke Window 95) B OOJBIIUHCTBE CITy4YaeB JOBOJBHO JISTKO BOCCTAHOBUTH (hail,
TaK KaKk B KOMIUIEKT IIOCTAaBKH "ONEpalMOHHOM cHCTeMBI" (51 YIIOTPEOJISIFO STOT TEPMHH B IIMPOKOM CMBICIIE) BXOJUT
YTHJINTA, ABTOMATH3UPYIOIIast 3HAUUTEIIbHYIO YacTh Ipolecca. Linux - coBceM Apyroi ciaydaii.
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Wrak, mpaBuino N | (rmaBHas 3a1ioBeb, €CIN XOTUTE):

"XPAHUTE KOIIUMI"

HeBakHO 4ero. [1o3aboThTeck 00 uMeroreiics y Bac mHGopMarmn. Bo3MoxXHO, BBl XpaHUTE TEPEIHCKY, aipeca,
MPOrpaMMbl, TOKYMEHTHI 38 HECKOJIBKO JIET Ha BalleM KoMibtorepe. [logyMaiiTe o TOM, Kak epeBepHETCs Ballia
JKU3Hb, €CITU MPOU30MICT HEMOMPABUMBIN cOOM JIMCKa WITH, HE Jaif OOT, K BaM B CUCTEMY IIPOHHUKHET
3JI0YMBIIIICHHUK M MOBPEIUT TUCKH. M 3TO HE TaK YK HEBEPOSITHO - sl OOMIAJICS C JIFOJIbMH, OKa3aBITMMHUCS B TAKOH
cutyanuu. 5 mpU3bIBaK0 3IPaBOMBICIIAIINX MOJIb30BaTeaeH Linux MOWTH U KYyMUTh YCTPOHCTBO PE3ePBHOTO
KOIUPOBAHHS, COCTABUTh PHIMYHOE PACIIMCAHNE KOITUPOBAHHMS IAHHBIX HA HETO M CMPO20 NPUOEPHCUBAMBCS
2moeo. 51, HarpuMep, UCTIONB3YI0 3aMacHOM TUCK Ha BTOPOU MalIMHE U MEPUOINIECKH cOPAChIBAIO HA HETO MO CETH
MOW JOMaIHHA KaTajaor. [ TOMOoIHUTEIbHON HH(POPMAIIHH, [T0 COCTABIICHHIO PACITUCAHUS PE3CPBHOTO
konupoBanus, unutaiire Frisch (1995) (cM. pasmen Pazz. 15).

Uro nenathb, €CiM y Bac HET BO3MOXKHOCTH KOITUPOBATH IaHHBIE?

[TorpoOyiiTe 3anpeTuTh 3aNnCh B BasKHbIE (haifiIbl: 3aIpeT JOCTYyIa Ha 3aIliCh 3aCTAaBHUT rm 3allpallNBaTh
MOATBEPKICHUE Tepell yaaneHueM. (Brnpouem, s 3aMeTHI, YTO €ciy 5 Y0 KaTajaor co BCEMH €ro
MOJKATaJIOTaMU KOMaHAOH rm -r, TO Ha NEPBOM MJIM BTOPOM 3aIpoce MOATBEPKICHHUS 5 IPEPBIBAI0 KOMAHIY U
3aIlyCKalo e CHOBA YK€ KaK rm -rf.)

XopomuM criocoboM JJIsi HEKOTOPBIX (aiiIoB MOXKET MOCITYKUTh co3nanue cchlik (hard link) Ha HUX B CKpBITOM
KaTajore. Sl CibIIIan oJHaX bl HICTOPUIO O CUCTEMHOM aIMHHUCTPATOPE, KOTOPBI MMeEJT IIPUBBIYKY CIIy4aiiHO
3aTHpaTh /etc/passwd (4TO COOTBETCTBEHHO MPHBOIMIIO CHCTEMY B Hepabouee cocTosiHKE). Bo3MOKHBIH criocod
UCIIPaBHUTh 3TO - CHIENaTh (MOJIB30BATENEM r00t) UTO-TO THIIA!

# mkdir /.backup
# 1n /etc/passwd /.backup

Temnepsk, YTOOBI YAATUTH MOJIHOCTHIO COAEPIKIUMOE (haiiina, TPeOYIOTCSI HEKOTOPBIE JOTOIHUTEIBHbIC YCHIIHS: €CIN
BEI HabepeTe

# rm /etc/passwd

TOoTrAa
# 1n /.backup/passwd /etc

BOCCTaHOBHUT ero. KoHeuHo, 3TO He craceT B ciiydace mepesanicu (aiiia, Tak 9To Bce paBHO IefaiTe KOTHH.

Ha ¢aiinoBoii cucreme ext2 MOKHO JUIsl 3alIUTHI HCIOIB30BaTh aTpuOyThl ext2. DTH aTpUOyTHl YCTaHABINBAIOTCS
KOMaHJI01 chattr. EcTb arpuOyT "append-only' (Toabko nobapienue): B (haiii - ¢ 3TUM aTpHOYTOM MOXKHO
J00aBIIAThH JaHHBIE, HO OH HE MOXET OBITh yJaJIeH, U €T0 COJIEPKUMOE HE MOXKET OBITh mepe3anucano. Eciam ator
aTpuOyT yCTaHOBUTH Ha KaTAJIOT, TO (aijibl MOYKHO M3MEHSATh, KaK 0OBIYHO, HO OHU HE MOTYT OBITh YaJICHbI.
ATpubyT “append-only' ycTaHaBnuBaeTcsi KOMaHIOM

$ chattr +a FILE...
Ectb Taroke arpulyT “immutable' - ycTaHaBIMBaTh WM CHUMATh €T'0 MOXET TOJIBKO root. Daiir WM KaTajor ¢ 3TUM
aTpuOyTOM HE MOKET OBITh U3MEHEH, y/aJeH, IEPEeNMEeHOBaH, Ha HEeTo Helb3s co3aathk cebuiky (hard link). On

YCTaHABJIMBAETCS CIIETYIOMNM 00pa3oM:

# chattr +i FILE...
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Kpome toro, ext2fs momaepsxkuBaer atpudyT ‘undeletable' (Heymansemsrii) (+u B chattr). [Ipu ynanenun ¢aitia ¢
3TUM aTpUOYTOM, OH pealibHO HE yIalsieTcsl, a epeMeraercs B "0e30macHoe MecTo", OTKy/la €ro MOXKHO T03XKe
yaanuTb. K coxkaneHuio, 3Ta BO3MOKHOCTb II0Ka €Ille He peal30BaHa; X0Ts HHTepeC K e peaan3aliiy NposBILIICS,
HoKa (HaCKOJIbKO 5 3HAI0) OHAa OTCYTCTBYET BO BCEX JOCTYIIHBIX SIpaXx.

EcTph cTOpOHHUKH TOTO, YTOOBI ClIeNaTh rm ceBaoHMMOM (alias) niu QyHKIuen st rm -1 (C 3THM KIIOYOM rm
3anpainMBaeT MOATBEPKACHUE IS Kadxcdo2o yaansiemoro daiiina). B muctpudyruse Red Hat 3To caenaHo ajst Beex
MOJIBb30BATENEH, BKJIFOUas root. JINYHO 5 He enaro 3TOro, TaK Kak HE BHIHOIILY IPOTPaMMBl, He paboTaromiye 0e3
JONOJIHUTENBHOM moaep kkn. Kpome Toro, TyT KpoeTes erie oJHa MpodiieMa - paHO WM ITO3IHO BaM IPHUIIETCS
paboTaTh B OTHOTIONIE30BATEIHCKOM PEXKHUME, HCIIOIB30BaTh ApyToii shell mim maxe npyroit KOMITBIOTED, TAC
OTCYTCTBYET Bama (QyHKIHSA rm -i. ECIIM BBI MPUBBIKIN K MTOATBEPKICHUAM, TO JIETKO MOXETE 3a0bITh, /1€ BB
HaXOANTECh, U YKa3aTh CIMIIKOM MHOTO (haiiyioB a1 ynaneHus. TakuM oOpa3oM, pa3iindHble CKPUITHL 1
MPOTPaMMBI, 3aMEHSIONIHE rm, I0 MOEMY MHEHHUIO, OUYCHb OIAaCHBI.

HeckoibKo JTydIuM peleHneM MOXKeT OBITh HCIIOJb30BaHHE MaKeTa, YAAJISIOMEro (Gailiibl ¢ BO3MOKHOCTBIO
BOCCTaHOBJICHUS IPyToi KOMaHIOH (He rm). st Oonee monpoOHo# nHpopmarun cmotpute Peek, et al (1993) (cm.
paznen Pazn. 15). MuHYCOM 3TOr0 pelleHus SBISETCS TO, YTO MOJIB30BATENN MOTYT IPUBBIKHYTh 0€33200THO
yIanATh (aiiel, BMECTO BHUMATEIHHOTO MOAX0/a K YIAJICHUIO, 9acTo Tpedyemoro Ha 6onbmiHCTBE cucteM Unix.

3. CKOJBbKO MPOUEHTOB JAHHBIX I CMOTY
BOCCTAHOBUTDH?

DT0 3aBUCUT OT MHOTHX 00CTOATENBCTB. OHOM U3 TPYIHOCTEH C BOCCTAHOBICHUEM (haiijIOB, HA TAKOH
BBICOKOKAUECTBCHHON MHOI'03a/1a9HO MHOTOIIOJIb30BAaTEIbCKOM ONEpaIlMOHHOM cucTeMe, Kak Linux, sBisercs To,
YTO BBl HUKOT/A HE 3HAETE, YTO KTO-TO XOYET 3alucarh 4To-HUOY1b Ha TUCK. Korma onepanroHHO# cucTeMe JaeTces
KOMaH/1a YTk (ailll, OHa MpeIoiaraer, 4To OJIOKH 3TOro (aiiina MOTYT ObITh HCIIOIB30BaHbI, €CIIH HY)KHO
MeCTO JyIsg HOBOTO (haiina. (OTO KOHKPETHBIN MpuMep o01iero npuHnmna A1t Unix-mog00HBIX CUCTEM: SAPO U
CBsI3aHHBIE C HUM WHCTPYMEHTHI MIPEIIONIaraoT, YTO OJIh30BaTeNN He NANOTHL.) B obmem ciydae, yem Gosee
3arpy’keHa Ballla MallliHa, TeM MEHBIIIE ¥ BaC IIAHCOB BOCCTAHOBUTH (haiiIbI.

Ha ciosxHOCTh BOCCTaHOBIICHHMS (DAIIOB TaK)Ke MOXKET BIHSTH (pparMeHTanus aucka. Ecnu pasnen, conepkainuii
ynaneHHble (paiibl, CHIIFHO (ParMEHTHPOBAH, TO BaM CIOKHO OYIET BOCCTAHOBHUTH (hailil IEITHKOM.

Ecnu Bama MarivHa, mojo0H0 Moei, (hakTHUECKH SIBIICTCS OTHOIOIh30BATEIILCKOM pabouei CTaHIIUeH, 1 B MOMEHT
ynaneHust (aiyioB Bbl HE UCIIOJIb30BAIM HHTCHCUBHO JKCK, TO MOYKETE 0KHUIATh IPUMEPHO YKa3aHHBIA MHOIO paHee
npotieHT. 51 BoccTaHOBUI 0K0JI0 94% naHHBIX (HE TEKCTOBBIX, 3aMeThTe). Eciu Bl mosryunte 80 umu Goee
MIPOIIEHTOB, TO MOYKETE OBITH BIIOJHE TOBOJILHBI COOOA.

4. UTak, Kak MHEe BOCCTAHOBUTH (paia?

JJ1s BocCTaHOBIICHUS JAHHBIX HY>KHO HAUTH WX Ha YCTPOHCTBE ¢ pasaenoM (raw partition device) u caenarp Taxk,
YTOOBI OHU CHOBa OBUTH BUIIHBI OIIEPALIMOHHOM cucteMe. J{iis 3Toro ecth JBa crocoda: nepBblid - H3MEHUTh
CYIIECTBYIONIYIO (haifIOBYIO CHCTEMY TaK, YTO B yJAaJIEHHBIX inode ObLT CHAT (Jiar yAaIeHus, OCIIe YeTo HaJesIThCs,
YTO JaHHbIE BOJIIEOHBIM 00pa3oM oKaxyTcsl Ha Mecte. [Ipyroit criocod, HaMHOTO OoJee Ge30nacHbIi, HO
MEJUICHHBIN - BBISICHUTB, IJIeé IMEHHO B pa3jielie JIeKaT AaHHbIe, [10CJIe Yero 3alcaTh UX B HOBBIM (aiiin Ha Apyron
(aiinoBoii cucreme.
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Jlo Hauaa BoccTaHOBIICHHS (DAaHIOB HY)KHO KOE-YTO CZAEIaTh; CMOTPUTE pa3aeibl Pa3m. S, Pa3n. 6 u Pa3n. 7. UtoOb!
y3HAaTh, KaK BOCCTAHOBUTb (hailiibl, cMoTpuTe paszaenst Pasz. 8, Pasn. 9, Pa3n. 10 w Pazn. 11.

S. OTkiawueHue GainjioBo CUCTEMbI

HesaBucumo ot Toro, kakoii crioco0 BbI BEIOEpeTe, IIEPBOE, YTO HYXKHO C/IENATh - OTKIIOYUTH (ailiIoByIO CHCTEMY,
COZIeprKallylo yaJleHHbIe (aiiibl. S HACTOSATEIHPHO PEKOMEH Y10 BaM HE IBITaThCsl pab0TaTh C MOJKIIOYEHHOM
(aiinosoii cucremoil. OTkitouenne (GailioBol CHCTEMBI I0JDKHO OBITh IPOM3BEICHO, KAK MOJICHO CKOpee, TIOCIIe
TOrO0, KaK Bbl YAy (ailiibl; ueM CKopee Bbl 3TO ClieNIaeTe, TEM MEHbIIIE IIAHCOB, YTO JaHHbIE OyayT
nepe3anrcaHbl.

[pocretimmii ctocod caenars 3710 (MpernoiaraeM, uTo yaajleHHbIC (ailiibl HAXOIUITUCH B (hailIOBOM CUCTEME /usr)
- JaTb KOMaHOy

# umount /usr

Ecnu BBl XOTUTE OCTAaBUTH JOCTYI K (haiioBol cucTeMe /usr, IEPEMOHTUPYHTE €€ TOIBKO JUIs YTCHUSL:

# mount -o ro,remount /usr

Ecmn ynanennsie (aiinpl HAXOAWIACH B KOPHEBOH (hailimoBoii cucteme, TO BaM IMOHAZOOUTCS KITIOY —n JUIS
MPEIOTBPAIICHHUS ITOIBITKH mount 3armucats HHPOPMAIHIo B (haillr /etc/mtab:

# mount -n -o ro,remount /

B03MO3KHO, KaKOM-TO TIPOIIECC MCTIONB3YET 3Ty (HaiIOBYIO0 CHCTEMY (ITO BBI3OBET, MPH MOIBITKE OTKIIFOUEHHS,
omuoKy ‘Resource busy' (pecypc 3ansr)). EcTh mporpaMma, mochUIaroNias CATHAJIB JIIOOOMY TPOIIECCy,
HCIIOJIB3YIOIIEMY YKa3aHHbIN (aiiyl UK TOYKY MOHTHPOBAHUS - 9TO: fuser. JIyist pa3iena /usr monpooyiite
CIEYIOLIYIO KOMaH/y:

# fuser -v -m /usr

OHa BBIBEJICT CITUCOK MporieccoB. IIpeamnonaras, 4To HU OJUH U3 HUX HE ABJISCTCS KU3HCHHO HEOOXOIUMBIM, JaiiTe
KOMaHy

# fuser -k -v -m /usr
KOTOpas MOMIIET CUTHAT STGKILL (YTO TapaHTHPOBAHO 3aBEPIIUT MPOIIECC), WM KOMAH/TY
# fuser -k -TERM -v -m /usr

kotopas nonuieT curHan SIGTERM (4to 0ObI9HO IPHUBOIUT K HOPMAITFHOMY (YUCTOMY) 3aBEPIIECHHIO PabOThI
mpoIiecca).

6. IloaroroBka K HeNMOCPEeACTBEHHOMY M3MEHEHU IO
inode

Xoture Moit coBet? He nemaiire Tak. He mymato, uTo Myapo urpats ¢ GpaiiioBoil CHCTEMON Ha JOCTATOYHO HA3KOM
ypoBHe. HemocTaTkoM 3TOro croco6a sSBISeTCs ¥ TO, YTO BBl TAPAHTHPOBAHO BOCCTAHOBHUTE JIUIIH MIEPBBIE 12
OmokoB kaxkoro ¢aitna. [TosToMy, eciu Bamn Qaiin ObUT IITMHHEEE, BOCTIONB3YHTECH IPyTuUM crtocoboMm. (Brpouewm,
mocMoTpuTe pasaen Pa3n. 12 mist JOmoTHUTENFHON HH(pOpMAaIHH. )
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Ecnu BBI cuntaere, 4To ISl BaC 3TOT CIOCOO MOAXOAHUT, TO sl COBETYIO CKOITUPOBATh JaHHbBIE ATOrO pasjena B (aiin
Ha JPYroM pasjesie, UCIONb3ysi 0OpaTHYIO METIIO:

# cp /dev/hda5 /root/working
# mount -t ext2 -o loop /root/working /mnt

(ITpumeuanue. YcrapeBine BepCUH mount MOTYT He pabotath ¢ daitamu. Ecii Bam mount He paboTaer, s
HACTOSITEIbHO PEKOMEHYIO IOCTaBUTh MOCIEIHIOK BEPCHIO, IO KpalHell Mepe 2.7, Tak Kak OYEeHb CTapble BEPCHU
MMEIOT Cephe3HbIC ONTHOKH, CBSI3aHHBIE C ITPaBaMH JIOCTYIA).

Hcnonn3oBanne O6paTHOI>i TNETJIN O3HAYacT, 4YTO, JaXKC €CJIN Bbl MOJIHOCTHIO YHUYTOXUTC (1)aI>’IJ'IOByIO CHUCTEMY, TO
BaM JOCTATOYHO 3aHOBO CKOIIMPOBATH pa3/icii B (1)31\/’1.]'[ 1 HadyaThb CHayajia.

7. IloaroroBKa K 3alMCH JAHHBIX B JIPyroe MecTo

Ecnu BBI pemimi BOCHOIB30BAaTHCS TUM CIIOCO00M, yOEUTECh, UTO Y BaC MMEETCS Pa3zey, Kyaa Bbl MOXKETE
3ammcaTh HOBbIE KOIIMM BOCCTAaHABIMBAeMBbIX (aiioB. Hazmeroch, Balna cucteMa IMEET HECKOIBKO Pa3/iesioB:
BO3MOJKHO 3TO KOPHEBOH, /usr U /home. Ecim y Bac ecTb Takoi BBIOOD, MPOOIEM HE TOIDKHO BO3HUKHYTH: IIPOCTO
CO3/1aliTe Ha OJTHOM U3 HUX HOBBIN KaTajor.

Ecmu y Bac TompKO 0MH (KOPHEBOIT) pa3iel, 1 BB Bce ASPKUTE Ha HEM, TO Jiefia 00cToAaT Xyxke. MoxeT OBITh y Bac
Haiinercs pasnen MS-DOS wn Windows, KOTOpEI MOYKHO UCIIONB30BaTh? Mnn B BameMm siipe (MId B MOZYJIE) eCTh
nojepkka RAM-aucka (muicka B mamati)? UToOs! ucmons30BaTh RAM-aucK (AP0 TOMKHO OBITH BEPCHH CTapIe
1.3.48), maiiTe KOMaH/IBI:

# dd if=/dev/zero of=/dev/ram0 bs=1k count=2048
# mke2fs -v -m 0 /dev/ram0 2048
# mount -t ext2 /dev/ram0 /mnt

Onu coznanyt 2Mb RAM-auck v MoAKIIIOYaT €ro K /mnt.

Hebompmoe npemynpeskaeHne: eciiy BBl UCTIONB3YeTe kerneld (MIH €r0 3aMEHY kmod B SIIpax BepcHd 2.2.X U B
Mo3IHUX 2.1.X) AT aBTOMAaTHYECKOW 3arpy3KH U BRITPY3KH MOIYJICH siapa, To He oTKIodaiite RAM-nuck, moka He
CKoIMpyeTe Bce (aiibl Ha MOCTOSHHBIN HOCUTeNb. VHavye, IpH OTKITIOUEHUH ANCKA, kerneld MPEAIIOIAraeT, YTo OH
MOXET BBITPY3UTh MOJYJIb, & €CJIM 3TO POHUCXOJIHT, TO OCBOOOANBINASICS TaMATh MOXKET OBITh UCIIOJIb30BaHA
JPYTHMH 9acTsIMU sIpa, U BBI IIOTEPSIETE BCE PE3yJIbTaThl HECKOJIBKHUX YacOB Hy/IHOH pabOTHI 110 BOCCTAHOBJICHHIO
CBOUX JIaHHBIX.

Ecmu y Bac ectb auckoBop Zip, Jazz, LS-120 win uro-HUOY1H M0100HOE, TO BO3MOKHO OH OYZET XOPOIIHM
BBEIOOPOM IS pasjieia ¢ BOCCTAaHOBJICHHBIME JJAHHBIMA. B POTHBHOM cllydae, BaM HE OCTaHETCS HUYETO, KpOMeE
(hrronIU-AUCKOB.

Eme onHa Bep, KOTOpas BaM MOHAJOOUThCS - IPOrpaMMa, KOTOpasi MOKET YNTaTh JaHHBIE U3 CEPEINHBI pa3ziena
ycTpoicTBa. B kpaiiHeM cirydae, 1J1s1 5TOTO MOJOHMIET dd, HO €CIIM BaM HYXHO OyJIeT IIPOYNTATh, CKaKEM, 00J1acTh ¢
600MBb o 800MB, To nmepsrie 600MBb Bce paBHO OymyT MPOUUTAHBI dd, XOTS M IPOUTHOPUPOBAHEL. JTO 3aliMeT
JIOBOJIBHO MHOT'O BPEMEHH, Jla’ke Ha OBICTPBIX MCKaxX. B MoeM ciydae, ay1st paboTHI ¢ pa3aenoM Obula HalucaHa
cnenuansHas nporpamma. OHa Ha3bIBaeTCs fsgrab; HCXOMHBIN TEKCT BBl MOXKETE HAWTH HA MOEM caliTe WiId Ha
Metalab (u 3epkanax). Jlanee B 3ToM JOKYMEHTe IIpeAIoIaraeTcs Halluuue £sgrab.

Ecmm pasmep daiinos, moaiexanx BOCCTAHOBICHHIO, HE MpeBbIai 12 6110koB (011H 070K 0OBIYHO paBeH OJHOMY
KWJI00aHTY), TO fsgrab BaM HE HOHAJ0OUTCS.
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Ecmm Yy BacC HET fsgrab, U Bbl HEC XOTUTC CKaYMBaTh U COGI/IpaTb €T0, TO MOXETE NPOCTO NEPEBOAUTHL KOMaHABI JJId
fsgrab B KOMaHAbI JJIA dd. Ecmm KOMaHIa i1 fsgrab BBITTISIAUT TaK:

fsgrab -c count -s skip device

TO COOTBCTCTBYIOIIAasA KOMaHAa oJid dd 6yz[eT BBIIIAACTH TaK:

dd bs=1k if=device count=count skip=skip

S IOOJDKEH MPEAyNnpEaUTD, YTO XOTA fsgrab HOPMAJIbHO pa60TaJ1 Y MCH, A HEC a0 HUKAKUX FapaHTI/Iﬁ €ro
HOpMasIbHOTO (pyHKIIMOHNpOoBaHus. OH OBII HaNMCaH O4YeHb OBICTPO U HE OYEHb aKKypaTHO - JIUIIL OBl paboTalo.

Jns nononaurensHo# nHGopmanmu cm paznen "No Warranty' (6e3 rapantun) B ¢aitne coryine (GNU General
Public Licence).

8. Ilouck ynajeHHbIX inodes

Cremyromtuii mar - BELICHUTH, KakKie IMEHHO inode OBLTH yAaneHbl. TO MOXKHO CIENaTh C IOMOIIBIO debugfs.
3amnycTuTe debugfs, yKa3aB UMs YCTPOMCTBA C yIaICHHBIMHE (aiiiaMu:

# debugfs /dev/hda5

Ecmu xotute HEMNOCPCACTBCHHO U3MCHATH inode, TO YKKHUTE KIIHOY -w JIA pa3pClICHUA 3all1CHU B (baf/'IJ'IOByIO
CUCTEMY:

# debugfs -w /dev/hdab

KomaHga 1sdel mporpamMMsl debugfs MpeHA3HAUCHA [T TIOMCKA yaaleHHbIX inode. [Ipu mosiBieHnA
MIPUTIIAIICHHS], BBEJIUTE €€:

debugfs: 1sdel

ITocne nonroro ckpureHUs AUCKOM, BaIlei IIOOMMOM MporpaMMe IpocMoTpa TeKcTa (epeMeHHas $PAGER) OyaeT
NepeAaH JIHHHBINA CIIUCOK, KOTOPBIA HYKHO COXPaHUTh. ECIH BBl HCHIOJIB3YeTe less, HAOEPHUTE -o C UMEHeM (aiina.
B npoTtuBHOM ciydae, BaM MPUAETCS MEPEHANPABIATH BBIBOA. MOXKHO CAeTaTh TaK:

debugfs: quit
# echo lsdel | debugfs /dev/hda5 > lsdel.out

Teneps BaM MPEACTOUT, OCHOBBIBAsCh HA BPEMEHH yAAIEHUs, pa3Mepe, TUIIE, YUCIIOBBIX 3HAUEHUX MpaB JOCTYyTa U
BJIaJieNblia, ONpeeINTh, KakKue U3 yaajJeHHbIX inode BaM HyXHbI. Ecin BaM 1oBe3eT, TO BbI CMOXKETE OBICTPO HaWTH
UX TI0 BpeMeHH ynaneHus. MlHade nmpuaercs o4eHp TIATEIbHO KOMAThCA B 3TOM CITHCKE.

COBeTyIO, €CJIM €CThb TaKasd BO3BMOXKHOCTb, pacriedyararb ClIMCOK indode, KOTOPBIC Bbl XOTUTEC BOCCTAHOBUTD. OT0
CHUJIbHO YHIPOUIACT KU3Hb.

9. Ilosryyenune noapoOHo nHGopMauumu 00
yaaJIeHHbIX inode

debugfs UMEET KOMaHAY stat, BRIBOMAIIYIO MOAPOOHYI0 HHpopManuto 00 inode. BemonauTe ee s Beex inode,
MOJJIekKALIUX BOCCTaHOBJIEeHHI0. Hanpumep, ecim Bam HyxHO BocctaHOBHTH inode 148003, naGepure:

debugfs: stat <148003>
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Inode: 148003 Type: regular Mode: 0644 Flags: 0xO0 Version: 1

User: 503 Group: 100 Size: 6065

File ACL: O Directory ACL: O

Links: O Blockcount: 12

Fragment: Address: 0 Number: 0O Size: 0
ctime: 0x31la9%a574 -- Mon May 27 13:52:04 1996
atime: 0x31la2lddl -- Tue May 21 20:47:29 1996
mtime: 0x313bf4d7 -- Tue Mar 5 08:01:27 1996
dtime: 0x31a%9a574 -- Mon May 27 13:52:04 1996
BLOCKS:

594810 594811 594814 594815 594816 594817
TOTAL: 6

Ecnu BoccTaHaBnmMBaTh HYKHO MHOTO, MO>KHO aBTOMAaTH3MpPOBATh 3Ty padoTty. [Ipeamnonaras, 9To criucok
ynaneHHsIx inode, copMUpOBaHHBINH KOMaHIOH 1sdel, HAXOAUTCA B (ailiie 1sdel . out, MOXKHO CHIENIATh TaK:

# cut -cl-6 lsdel.out | grep "[0-9]1" | tr -d " " > inodes

Hosggrit (I)aﬁﬂ inodes COOCPKHUT HOMEpa inode, IIOJIC)KAIIKUX BOCCTAaHOBJICHHUIO, I10 OI[HOﬁ B CTpOKE. On HaM
MMpUTroaANTCA IJid cne,uy}omeﬁ KOMaH/IbI:

# sed 's/*.*$/stat <\0>/' inodes | debugfs /dev/hda5 > stats

u (1)aI>'IJ'I stats COACPKUT JaHHBIC BCCX KOMAaH/ stat.

10. BoccTanoBsieHHe 0JIOKOB TaHHBIX

OTa 4acTbh MOXKET OBITh OYEHB JIETKOH U JTOBOJIHHO CIIOXKHOI, B 3aBUCHMOCTH OT TOTO, 3aHUMAJI JI YAATCHHBIN (aiin
Ooublie 12 OJIOKOB MM HET.

10.1. Koporkue ¢aiiibl

Ecnu ¢aiin 3annman He Gospiie 12 6JI0KOB, TO BCe X HOMEpa XpaHATCs HeIocpeACTBEHHO B inode. Bbl Mmoxere
MPOCMOTPETh X KOMaH/IOU stat. bosiee TOro, debugfs UMEET KOMaH/Y, MTO3BOJISIOIIYIO BOCCTAHOBUTH (hai
aBroMaruuecku. Hanpumep:

debugfs: stat <148003>

Inode: 148003 Type: regular Mode: 0644 Flags: 0x0 Version: 1
User: 503 Group: 100 Size: 6065

File ACL: O Directory ACL: O

Links: 0 Blockcount: 12

Fragment: Address: 0 Number: 0 Size: O
ctime: 0x31a%9a574 -- Mon May 27 13:52:04 1996
atime: 0x3la2lddl -- Tue May 21 20:47:29 1996
mtime: 0x313bf4d7 -- Tue Mar 5 08:01:27 1996
dtime: 0x3la9a574 -- Mon May 27 13:52:04 1996
BLOCKS:

594810 594811 594814 594815 594816 594817
TOTAL: 6

®aiin 3aanMaet 6 651okoB. Tak kak 6 MeHbIIe 12, TaeM KOMaHIY debugfs 3aMucaTh Gailil B HOBOE MECTO, HAIIPHMEP
/mnt/recovered.000

debugfs: dump <148003> /mnt/recovered.000
Taxke MOKHO 3TO cleyarhb ¢ IOMOUIBIO fsgrab. HpHMep:

# fsgrab -c 2 -s 594810 /dev/hda5 > /mnt/recovered.000
# fsgrab -c 4 -s 594814 /dev/hda5 >> /mnt/recovered.000
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B o6oux ciyuasx (kak debugfs, TaK M £sgrab) B KOHIIE /mnt/recovered. 000 OyzxeT Mycop. Bnpouem, 310 He Tak
yx BakHO. CaMblii IPOCTOit Crocob yopaTh ero - HCHOIb30BaTh 3HAYCHUE TIOJIA Size U3 inode ¢ KITFOUOM bs
KOMaH[IBI dd:

# dd count=1 if=/mnt/recovered.000 of=/mnt/resized.000 bs=6065

KoneuHo cymecTByeT BEpOSITHOCTb, YTO OANH WIIM HECKOJIBKO OJIOKOB Batero (aiiina Obumm nepesanucansl. Eciom
3TO TakK, TO BaM HE MOBE3JIO0 - JaHHBIC 3TOTO OJI0KA HaBCET/1a MTOTEPSHBI.

10.2. JiinHHbIe (Palabl

CroxHee obcTout aeio ¢ daiinamu auuHol 6osee 12 61okoB. HeoOxomuMo MosicCHUT, Kak ycTpoeHa QaiiioBas
cucrema UNIX. /lannble daitna XxpaHsaTcs B Tak Ha3bIBaeMbIX "0J0kax". DTH OJ0KM NpoHyMepoBaHbI. 1 Kax0ro
(haiina Taxke umeercs "inode" (ot anrmiickoro information node), rie XpaHUTCS HHPOPMAITUS O BJIAACIbIIC,
npaBax, Ture daitna u 1. . Taxoke kak u 6110kH, inode TPOHYMepOBaHbI (XOTsl HyMepalys BEJETCSl HE3aBUCHMO OT
6soxoB). Karaoru ¢aiiioBoit cucreMsl coaepxar ums (aitna u Homep inode.

Kpowme Toro, st TOro, 4To0bI SAPO 3HAJO, T/Ie HCKaTh JaHHbIC, COOTBETCTBYIOIIHE IeMEHTY KaTanora (daitny), B
inode crenyromum oopa3zoM pasMmenaetes HHGopMalus o OJI0Kax ¢ TaHHBIMHU (aiiia:

*  Howmepa nepBrix 12 6JI0KOB XpaHATCSI HEOCPEACTBEHHO B inode; WX elie MHOTIa Ha3bIBAIOT OI0KAMU C
npamoti adpecayueii (direct blocks).

* B inode xpanutcs HoMep 05I0Ka, B KOTOPOM XpaHATCs HoMepa eme 256 6J10KoB naHHBIX. MIHOTHA ero
Ha3BIBAIOT 010K KOceeHHoU adpecayuu (indirect block).

¢ B inode xpanutcs Homep 0J10Ka, B KOTOPOM XPaHSITCs 256 HOMEPOB OJI0KOB KOCBEHHOMU a/[pecalliH.
WHorna 3T0T GJIOK HA3BIBAKOT OI0KOM 080UHOU KocgeHHoU adpecayuu (doubly indirect block).

* B inode xpanuTcs Homep 0J10Ka, B KOTOPOM XpaHsTCs 256 HOMepOB OJI0KOB ABOHHON KOCBEHHOMH
aapecanuu. Ero Ha3eIBarOT 06.10koM mpouHol KoceeHHoU adpecayuu (triply indirect block).

HpO‘ITI/ITe CIIIEC pa3: g 3Har0, YTO 3TO HEIIPOCTO, HO TAKIKE U OUCHb BaKHO.

Bepcun simpa o 2.0.36 BKIIIOYHTENBHO TIPX yAaleHnH (aiina oOHy 0T OJ0KHM KOCBEHHOH aapecaruy (a Takke
OmoKu NBOWHOM KOCBEHHOH afpecanuy u T. 1.). Tak uto ecim Bamr (aitn 0611 gimuHHON Ooee 12 6110KOB, HET
HHKAaKOI TapaHTHH, YTO BBl CMOXKETE BBIIBUTH ke HOMepa OJIOKOB ¢ TaHHBIMH, HE TOBOPS YK€ O CAMUX JTaHHBIX.

EnuHCTBEHHBIN CTIOCO0, KOTOPBIH 51 HAIIET - 3TO MPEIOI0KUTh, 4To (paiia He ObLT PparMEeHTHPOBAH; €CIIH ObLI, TO
y Bac npobnemsl. Eciu e mpezmonarars, 9To ¢aiiin He 0611 (parMeHTHPOBAH, TO, B 3aBUCHMOCTH OT KOJIMYECTBA
0JI0KOB ¢ TaHHBIMU (aiiita, BOSMOXKHO CIIEIYIOLIEe PACcIIOIOKeHIE OIOKOB, OIHMCHIBAIOIINX MECTOIIOIOXKCHUE
(hatina:

0-12

Howmepa 6:10x0B XpansTcs B inode, Kak OMACAaHO BHIIIE.
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13 -268
ITocne 6110K0B ¢ IpsiMOI azmpecariel uaeT OJIOK KOCBEHHOH afpecarny u gajee 256 OJIOKOB ¢ TaHHBIMH.
269 - 65804

Kak u B mpomtom cirydae, B Hagane 12 GI0KOB ¢ IpsAMOM aapecarieii, 670k KOCBEHHOU anpecariu U 256
OmoxoB maHHBIX. Jlanee 60K JBOHHON KOCBEHHOH ajpecarny, 3a HUM 256 rpynir 6JI0KOB, COCTOSIINX U3
OITHOTO OJI0KAa KOCBEHHOU ajipecartul U 256 OJI0KOB TaHHBIX.

65805 u Oonee

Pacmonoxenne nepsrix 65804 6510k0B yka3aHo BeIme. [lanee oanH 010K TPOWHONW KOCBEHHOHN aipecariiy U
256 moBTOpeHMiA TPy "IBOIHOI KOCBeHHOH afpecanuu’". Kaxkmas Takasi rpyIima COCTOUT U3 OJI0Ka
JIBOMHOW KOCBEHHOH aJipecallii, 3a KOTOPBIM HIET 256 TPyl U3 OAHOTO OJIOKa KOCBEHHOM afpecanni i
256 OJIOKOB TaHHBIX.

Jaxe ecn HoMepa OJIOKOB IaHHBIX NPABHJIBHBI, HET HUKAKOI FapaHTHH, YTO JaHHBIC B HUX HE Iepe3alichlBAIIICE.
K tomy xe, wem Gomnbe (aiir, TeM MEHBIIIE ITAHCOB, YTO OH OBLT 3amucaH 6e3 pparmeHTaimn (KpoMe HEKOTOPBIX
0COOFBIX CITy4JacB).

3ameTbTe, UTO S MpeAroiarai, 9To pa3mep Bamiero 61oka 1024 Gaiita, Tak Kak 3T0O cTaHAapTHOE 3HaYeHue. Ecin
BaIy 6;10ku OOJIbIIE, HEKOTOPBIC YHCIIA, YKa3aHHbIE BBIIIE, N3MECHATCA. B yacTHOCTH: Tak Kak HOMep Ooka
3aHUMaet 4 Oaiita, TO KOJIMIeCTBO HOMEPOB OJIOKOB, KOTOPBIE MOTYT OBITH Pa3MEIICHEI B OJIOKE KOCBEHHOM
azipecanul paBHO pazMep Omoka/4. Tak 4To Be3Je, I/ie BBIIEe BCTpEdaeTCs YICIo 256, MEHNTE ero Ha
pa3mep_06moka/4. KommuecTBo TpeOyeMbIX Ut pa3MenieHust (aiiia 6J0KOB TakKe Hy)KHO U3MEHHTb.

[IprmMep BoccTaHOBIICHHUS ATMHHOTO (haiina:

debugfs: stat <1387>

Inode: 148004 Type: regular Mode: 0644 Flags: 0x0 Version: 1
User: 503 Group: 100 Size: 1851347

File ACL: O Directory ACL: O

Links: O Blockcount: 3616

Fragment: Address: 0 Number: 0O Size: 0

ctime: 0x31la%a574 -- Mon May 27 13:52:04 1996

atime: 0x31la2lddl -- Tue May 21 20:47:29 1996

mtime: 0x313bf4d7 -- Tue Mar 5 08:01:27 1996

dtime: 0x31a%9a574 -- Mon May 27 13:52:04 1996

BLOCKS:

8314 8315 8316 8317 8318 8319 8320 8321 8322 8323 8324 8325 8326 8583
TOTAL: 14

B nanHOM cityyae maHCHI TOTO0, 4TO (haiin He (parMEeHTUPOBAaH, JOBOJIBHO BEIUKH: TIepBbie 12 GIIO0KOB,
nepedrcieHHble B inode, (6JI0KM ¢ JaHHBIMU) UAYT noApsa. Haunem ¢ Toro, 4To BOCCTaHOBHUM HX:

# fsgrab -c 12 -s 8314 /dev/hda5 > /mnt/recovered.001

Crenyromuii 6110k ykazaHHbIH B inode (8326) - 6510k KOCBEHHOW apecaliy, KOTOPbIH MBI MOJKEM UTHOPUPOBATH,
TaK KakK IpeJroiaraeM, 4ro 3a HUM uayT Onoku gaHHbIX (¢ 8327 mo 8582).

# fsgrab -c 256 -s 8327 /dev/hda5 >> /mnt/recovered.001

[Mocnennuii 010K, ykazaHHbIN B inode uMeeT HoMmep 8583. 3ameThbTe, eciy NMPEIoNIOKHUTh, YTO (Baiii He
(hparMeHTUPOBAH, TO TIOKa BCE HOPMAJILHO: MIOCIICIHUI OJI0K JaHHBIX, 3aIIMCAHHBII HAMH UMeeT HoMep 8582, To
ecTb 8327 + 255. brok 8583 - 610K ABOIHOI KOCBEHHOM aapecanuy, ero MOXHO HTHOPHUPOBATh. 32 HUM UAYT J0
256 rpym cocTosmux n3 6J10Kka KOCBEHHOH anpecany (KOTOPBIH MBI TaK)KE HTHOPUPYEM), B 256 GIIOKOB JaHHBIX.
BbICTPEHBKO BBIMOIHUB HECIIOKHBIE apHU(PMETHIECKUE MOACUYETHI, BBITOIHSIEM CIEAYIONINE KOMAaHIbI (3aMEThTe, YTO
MBI TIPOITyCKaeM OJIOK TBOWHON KOCBEHHOH anpecarmn 8583 u ciemyromuii 3a HUM (Kak MBI Hazieemcs) 010K
KOCBEHHOM azipecarun 8584 1 HaunHaeM ¢ O1o0ka 8525):
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fsgrab -c 256 -s 8585 /dev/hda5 >> /mnt/recovered.001
fsgrab -c 256 -s 8842 /dev/hda5 >> /mnt/recovered.001
fsgrab -c 256 -s 9099 /dev/hda5 >> /mnt/recovered.001
fsgrab -c 256 -s 9356 /dev/hda5 >> /mnt/recovered.001
fsgrab -c 256 -s 9613 /dev/hda5 >> /mnt/recovered.001
fsgrab -c 256 -s 9870 /dev/hda5 >> /mnt/recovered.001

H= S S S e e

Wtoro mbl 3ammcanu 12 + (7 * 256) 6nokos, To ects 1804. B cooTBeTcTBHE C pe3ynbTaToM KOMaHAb! "stat" qucio
6110K0B B (haiiie ObLI0 paBHO 3616; cunTaeTcs, uTo 310 OJ0KH AyHHON 512 Gaiit (nepexurok ¢ UNIX), nostomy, B
JICHCTBUTEIBHOCTH, HaM Hajo 3616/2 = 1808 0okoB miuHoi 1024 Gaiit. To ecTh, HAM HY)KHO 3aIHCATh CIIIE
yetbIpe Os10Ka. [Tocmeanuii 3anucanneiii 070k nmen Homep 10125, Takke, Kak U paHbIile, MPOIYCKaeM OJIOK
KOCBeHHOM ajpecaruu (Homep 10126) u 3anmcbiBaeM MOCIeIHUE YeThIpe OJI0Ka:

# fsgrab -c 4 -s 10127 /dev/hda5 >> /mnt/recovered.001

B pesynbrate, eciii HaM TOBE3J0, TO (Al MOTHOCTHIO BOCCTAHOBJICH.

11. IIpsimoe penakTupoBanue inodes

3T0T cnoco0, Ha NepBbIii B3IV, HAMHOTO Tpoiie. OJJHAKO, KaK y)Ke TOBOPHIOCH, OH MOJXOHUT TOJIBKO JUIs (haiiioB
IJIMHOM MeHee 12 OJIOKOB.

s Beex inode, mouiexxammx BOCCTAHOBIICHUIO, HY)KHO YCTAaHOBUTD CUETYHK CCBHUIOK B 1 ¥ OOHYJIUTH BpeMst
yIajeHus. ITo0 MOXKHO caenath koManaoit mi (modify inode - usmenuts inode) yTriunThl debugts. [Ipumep
u3MeHeHus inode 148003:

debugfs: mi <148003>

Mode [0100644]
User 1ID [503]
Group ID [100]
Size [6065]
Creation time [833201524]
Modification time [832708049]
Access time 826012887]
Deletion time 8332015247 0
Link count 0] 1
Block count 12]
File flags 0x0]
Reservedl 0]
File acl 0]
Directory acl 0]
Fragment address 0]
Fragment number 0]
Fragment size 0]
Direct Block #0 594810
Direct Block #1 594811

[
[
[
[
[
[
[
[
[
[
[
[ 1
[ 1
Direct Block #2 [594814]
Direct Block #3 [ ]
Direct Block #4 [ ]
Direct Block #5 [ ]
Direct Block #6 [
Direct Block #7 [
Direct Block #8 [
Direct Block #9 [
Direct Block #10 [
Direct Block #11 [
Indirect Block [
Double Indirect Block [
Triple Indirect Block [

To ectb, s1 00HYIII BpeMs yaaneHus (deletion time) n yBemmamn cdetdyrk cchiIok (link count). st ocTampHBIX
noseit s mpocto Haxkuman Enter. JIoBosmbHO HyHAs padoTa, €ciy Hy’KHO BOCCTAHOBHUTH MHOTO (aiinos, HO, 5
JyMalo, 4TO BbI clipaBUTeCh. Ecim OBl BBI XOTEIH YEro MOIPOILE, TO HABEPHOE ITOCTaBIIIN OBl TpauuecKyto
"onepalnoHHyI0 cucteMy" ¢ ee xoporieHbkoi "Kopaunoit".
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Kcrary, B mpeaplyIieM mpuMepe mi 3anpaiiiBaeT 3HaueHue noist "Bpems coznanus” (CCreation time').
Oo6manbiBaeT Bac! Ha camoMm fere BB HE MOKETe yKa3arh B (aiioBoii cucreme UNIX Bpemst co3aanus (aiina.
ITone st_ctime CTPYKTYPHI struct stat ONMUCHIBaeT "BpeMs M3MeHEHUs inode", To ecTh BpeMs mocieaHei
MoudHKanuu coaepxxumoro inode. Bee, moxanyii, XBaTUT Ha CETOIHS YPOKOB.

boree no3aHue Bepcuu debugts, 4Y€M Ta, KOTOPYIO 5 HCIOJIb3YIO, HE BKIIOYAIOT HEKOTOPHIE MO U3
BBIIICYKa3aHHOTO NpUMepa ( Reservedl U (HekoTopbie?) mouist fragment).

ITocne okoHuaHus MO)II/I(l)I/IKaI_II/II/I BceX inode MOKHO BBIMTH K3 debugfs U 1aTb KOMaHy:

# e2fsck -f /dev/hdab

CMBICH B TOM, YTO XOTA MbI U BOCCTAaHOBUJIN (baﬁnm, HO HH B OJHOM KaTaJIOI'€ HET HAa HUX CCBLIOK. VTunura e2fsck
ompeneseT 3TO U ISt Kaxaoro (aiiyia co3aaeT CChUIKY B Kataore GpaiaoBoi CUCTEeMBI /lost+found. (To ecTs,
eci (aiinoBast cucTeMa 0OBIYHO MOHTHPYETCS B /usr, TO IIPH CJEIYIOIIEM MOHTHPOBAaHUH BOCCTAHOBJICHHbIC
(haiimer OymyT JeXaTh B /usr/lost+found.) OCTaeTCs JIHIIH OMPEACITUTE, KAKOE MM UMEJ TOT MIIM HHOU (aiin, u
MIOMECTHTH €0 TyJIa, TJIC OH HaXOIWICS 10 YAAJICHNUS.

Bo BpeMst paboThI e2 fsck OYAET 3a1aBaTh BaM Pa3IHMyHbIC BOIPOCHI, KACAIOIIHECs peMOHTa (paiiIoBOM CHCTEMEI.
OrtBeuaiite "ma" (yes) Ha Bce BOIIPOCHI, CBS3aHHBIE ¢ "UTOroBOI nHpopManueil" (summary information) u c
ucnpaBieHHBIME BaMu inode. OcTaipHOE Ha Ballle YCMOTpPEHHE, XOTs, B 00IIeM ciTydae, Jydile oTBevars "'ma" Ha
Bce BOIPOCHL. 1o okoHUaHUU paboTHI e2fsck MOXKHO CMOHTHPOBATH (DaiIOBYIO CHCTEMY.

Boo01ie roBops, ecTh anbTepHaTHBa ITOMELICHHIO YTHIIMTOMN e2 fsck (aliJIoB B KATaNor /lost+found: BBl MOXKETE
HCIIONIB30BaTh debugfs IS CO3IAHMS CCBUIKH Ha inode. s aToro, mocie u3MeHeHus inode, galiTe KOMaHIy link:

debugfs: 1link <148003> foo.txt

Omna co3macT paiiin foo. txt B KaTauore, KOTOPBIH debugfs CUNTAET TEKYIINUM. foo. txt - 3TO Ball (paii.
He3aBUCHMO OT 3TOTO e2fsck HYXKHO 3aIlyCTUTh JUIsl UCTIPaBICHHUS HTOrOBOW HH(MOPMAIHH U T. 1.

12. Craner Ju Jierue B Oyayuem?

Ha. Yike ceifyac ctano nporte. Sapa Bepcuii 2.0.X 0OHYIISIOT 070K KOCBEHHOH aapecaliu, HO K sapaM 0oiiee
nmo3nHUX Bepcuit (2.1.x u 2.2.X) 310 He oTHOCUTCA. S mumty 310 2 deBpanst 1999 r., GykBanbHO Yepe3 HECKOIBKO
JTHEW TIocie BBIXOAA B CBET siapa Bepcuu 2.2.1. Jlymaro, 94To "epes MecsI] - IPYToil MoABATCS TUCTpHOYTHBHI Linux ¢
ITHM SITPOM.

I[Tocne Toro, Kak OrpaHU4YEHHE, CBA3aHHOE ¢ OOHYJICHHEM OJIOKOB KOCBEHHOH ajipecaliu, OyaeT CHATO,
OOJBIIIMHCTBO MOWX YKa3aHUH 110 TEXHUKE H3MEHEHH inode oTmaayT 3a HeHanoOHOCThI0. Kpome Toro, MOXHO
OyIeT KaK HCII0JIb30BaTh KOMaHAY dump YTHIIUTHI debugfs IS JUIMHHBIX (DAMIIOB, TaK M C YCIIEXOM MOJIB30BATHCS
JOPYTUMH YTHIIMTaMH JUT1 BOCCTAHOBIICHUS (aillioB.

13. EcTb i KaKkue-HuO0Yy/Ab YTUJIUTHI VI
aBTOMATH3alMM npouecca?
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Ects. K coxanenuto, mpu padore ¢ HUMH mpoblieMa ¢ BOCCTaHOBJICHUEM OJIOKOB KOCBEHHOM ajipecalu (Takxke, Kak
W TIpU BOCCTAHOBIICHUH (hailyIoB Bpy4HYI0) ocTaercsi. BnpoueM, eciu y4ecTb, 4To 3Ta npobiiemMa BCKOpe MepecTaHeT
OBITh TAKOBO#, MOKHO HAYMHATH UCKATh TAKUE YTUIIUTHL

S marmucan Ha Perl yrunuTy i ynpoieHust paboThl ¢ fsgrab U Ha3Bal €€ e2recover. OHA BBIMOJIHACT OOJBIIYIO
4acTh pabOThI 110 BOCCTAHOBJICHHIO (haiiioB ¢ OJI0KaMU KOCBEHHOM ajipecaliiu 1, Bpojie Obl, HOpMallbHO padoTaerT,
ecnu (aiisiel He ObUTH parMeHTHPOBaHbl. Kpome Toro, oHa KOPPEKTHO BBICTABIAET MTPpaBa (€CiIi 3TO BO3MOYKHO, TO
Y BJIJICNBLIA) U AJIHHY BOCCTAaHOBJICHHBIX (DaiiIoB.

W3HavanbHO, 51 Hammcal e2recover At Oyayuiero noiasoro Howto, moaToMy J0KyMeHTaLus 110 HEW MOSIBUTCS JIMILb
B HeM. Bripodem, eciu xkeaere, MOXKETe CKadaTh e ¢ MOSH CTPaHUYKH, a TaKXkKe BCKope ¢ Metalab.

Scott D. Heavner - aBTop 1de, penaxropa aucko Linux (Linux Disk Editor). Orta yrunura Moxet ObITh
WCIIOJIb30BaHa U KaK PEIaKTOp JUCKA, M KaK 3aMeHa debugfs VI (afJIOBBIX CHCTEM eXt2 ¥ miniX, u Jaxe JUIsd Xia
(xoTs mojepkKa xia yopana u3 sinep Bepcuit 2.1.x n 2.2.x ). OHa UMeeT HEKOTOPbIE MOJIE3HbIE BO3MOXKHOCTH JIJIsI
o0Jier4eHust BOCCTaHOBJICHHSI, HATIPUMED, POCMOTP CIKCKa OJI0KOB (haiina u mouck no aucky. Kpome Toro, B Hee
BKJIFOUCHA T0JIe3HAs TOKYMEHTAIMS 110 OCHOBaM (haiiyioBBIX CUCTEM, PYKOBOJICTBO 10 BOCCTAHOBJICHUIO (DaiiyioB. 1de
Bepcum 2.4 MOKHO HaliTH Ha Metalab u 3epkanax WM Ha CTPAHUYKE aBTOPA.

Eme onun Bapuant npemiaraercs GNU Midnight Commander, mc. DT0 N0IHOIKpaHHbIH MeHeDKep (aiisios,
ocHoBaHHbIH AFAIK (Hackoibko s 3Ha10) Ha mporpamme mog MS-DOS, u3BectHoi kak "NC". mc mogaepx uBaer
MBIIIIb JUIS KOHCOJU M Xterm, ¥ JOCTYIT K BUPTYAIbHBIM (haijIOBBIM CUCTEMAaM, YTO [TO3BOJISIET, HAIPUMED, BOUTH B
tar apxuB, KaKk B 0ObIUHBIA KaTanor. Cpeu MpOounX BUPTYaIbHBIX (AiJIOBBIX CUCTEM €CTh M OJHA AT
BOCCTaHOBJIEHUS (paiitoB ¢ ext2. 3By4HT yIO0OHO, HO JOJDKEH MPU3HATHCS, UTO CaM s 3Ty porpamMmy He
WCIIONIB30BA - ST IPEATIOYNTAI0 CTaphIid JOOPHIi sh.

Jl1st ucronb30BaHmusl BO3MOKHOCTH BOCCTAaHOBJICHHS (DaliIOB HY>KHO MPH HACTPOHKE MPOTPaMMEI epe cOOpKoi
yKa3aTh OMIHIO --with-ext2undel. Kpome Toro, moHamo0saTcst 6MOIMOTEKN U3 TaKeTa e2fsprogs. Bepens
mporpaMMel, BKitogaeMasi B Debian GNU/Linux, co6paHa ¢ OAIEP>KKOW BOCCTAHOBJICHHS, 3TO K€ OTHOCUTCS U K
IpyruM muctpudyTtiBaM. [lociie cOopkn mporpaMMel HabepuTe cd undel:/dev/hda5, ¥ BB IIONyYUTe "KaTaior" c
ynaneHHbIMH ¢aiiinamu. Kak 1 O0JIBIIMHCTBO JPYTUX YTHIMT BOCCTAHOBIICHUS (DaiiyioB, mc m10x0 00pabarsiBaeT
(haiinbl, comeprkaBiIre OJOKH KOCBEHHOM aJipecalyl - OOBIYHO MPOCTO BOCCTAHABIMBAIOTCS MepBbIe 12 GJI0KOB.

OuepenHast BepcHsi MOXeT OBITh HaiineHa Ha ftp caitre Midnight Commander.

14. OT3bIBBI U NPEIJIOKCHU S

S naHupyro 0OHOBIISITH ATOT JIOKYMEHT, €CJIH TOSBUTCS YTO-TO MHTEPECHOE, M HalIeTCcs CBOOOIHOE BpeMs. DTO
03HAYaeT, 4TO 5l COBCEM HE MPOTUB KaKHUX-JIMOO KOMMEHTApHEB OT yuTaTesneil. MOXKHO JIM HanucaTth MOHATHE?
MoxeT OBITh YTO-TO KaK-TO MOKHO c/ieath npoiie? Miu nosBuiach HOBasi yTHUITNTA, O3BOJISIOIIAS
aBTOMaTH3upoBats mponecc? Hy u Bce Takoe. Ecnu y Bac ecTh, 4TO CKa3aTh Mpo 3TOT JOKYMEHT HIIH IO fsgrab,
HUJIN e2recover, YCPKHUTE MHE ITapy CTPOYCK Ha aJIpE€C aaronc@pobox.com.

15. Ccbliiku ¥ 01arogapHoOCTH

""Ecnu s BUACNT Jalbllle IPYTHX, TO IOTOMY, 9TO CTOsUT Ha miedax rurantoB.” (Mcaak HeroTon)"
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Ortotr Muau-Howto ObLT M3Ha4anbHO OCHOBaH Ha crathe Robin Glover swrglovr@met.rdg.ac.uk U3 KOH(EPEHIUH
comp.os.linux.misc. XOTEIOCH ObI MOOIATOJAPHUTH €TO 38 MHJIOCTHBOE Pa3pellicHHe UCTIOTb30BaTh CTO HICH B
sToM Muun-Howto.

Xorenoch Obl TaK¥KE BOCIIOJIB30BAaTHCS BO3MOKHOCTBIO U €IIIE pa3 Ho6nar0;1apmb BCCX, KTO HamurcajJ MHE 110
MMOBOAY 3TOr0 IOKYMCHTA.

Koe-kakas aurepatypa:

e Frisch, dleen (1995), Essential System Administration, second edition, O'Reilly and Associates, Inc.,
ISBN: 1-56592-127-5.

e Garfinkel, Simson, Daniel Weise and Steven Strassmann (1994), The Unix-Haters Handbook, IDG Books,
ISBN: 1-56884-203-1. Boxpmast yacTh 3TOM KHUTH - 3TO IUKHE BU3TH T€X, KTO cUUTAET, 4yTo ux OC myure,
geMm Unix. OcTampHOE PaKTHYECKH He MPECTaBIsIeT HHTepeca, Tak Kak B GNU Bce 3HaYHTEIIEHO
noapobOHee u npoiie. OAHAKO, CPEH BCEr0 3TOT0 Mycopa eCTh M XOPOIIKE BEIH: HAPUMED, PACCYKACHHS
0 TOM, Kak mpoire yaaauts aiin B Unix.

e Glover, Robin (31 Jan 1996), HOW-TO : undelete linux files (ext2fs/debugfs), comp.os.linux.misc Usenet
posting.

e Peek, Jerry, Tim O'Reilly, Mike Loukides et al (1993), UNIX Power Tools, O'Reilly and Associates,
Inc./Random House, Inc., ISBN: 0-679-79073-X. Second edition, 1998.

16. IIpaBa

Bce Toproseie Mapku - COOCTBEHHOCTh HX YBa)KaeMbIX BIIaJelblieB. B yacTHoCTH:
e MS-DOS u Windows - Toproseie Mapku Microsoft.
e UNIX - toproas mapka Open Group.
e Linux - Toprosas Mmapka Linus Torvalds B CILIA 1 HEKOTOpPBIX APYTUX CTpaHaXx.

This document is Copyright it 1997, 1999 Aaron Crane aaronc@pobox. com. It may be freely redistributed in its
entirety, including the whole of this copyright notice, but may not be changed without permission from either the
author or the Linux Documentation Project HOWTO Coordinator. Dispensation is granted for copying small
verbatim portions for the purposes of reviews or for quoting; in these circumstances, sections may be reproduced in
the presence of an appropriate citation but without this copyright notice.

The author requests but does not require that parties intending to sell copies of this document, whether on computer-
readable or human-readable media, inform either him or the Linux HOWTO Coordinator of their intentions.
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The Linux HOWTO Coordinator is currently Tim Bynum 1inux-howto@metalab.unc.edu.

17. ABTopckue npasa

ABTOpCKHE IIpaBa Ha PycCKuil mepeBos 3Toro Tekcra npunamiexar © 2000 SWSoft Pte Ltd. Bee mpasa
3ape3epBUPOBAHEI.

OTOT JOKyMEHT siBisieTcst 9acThio poekrta Linux HOWTO.

ABropckue mpasa Ha JokyMeHTH Linux HOWTO npuHaanexaT ux aBTopam, €Ciii SBHO HE YKa3aHO HHOE.
Joxymentst Linux HOWTO, a Taxoke uX 1mepeBojabl, MOTYT OBITh BOCIIPOM3BEACHBI M PACIIPOCTPAaHEHBI TOJIHOCTHIO
WM YaCTHYHO Ha JII0OOM HOCHTENEe, GU3MIECKOM WITH DIICKTPOHHOM, IPH YCIIOBUH COXPAHCHHS 3TOH 3aMETKH 00
ABTOPCKHUX MpaBax Ha BceX Konmsax. Kommepueckoe pacnpocTpaHeHHe pa3pelaeTcs i HOOIPSeT s ; HO, TaK MK
MHaYe, aBTOp TEKCTa 1 aBTOP MEPEBOA JKeNau Obl 3HATh O TAKHX JUCTPUOYTHBAX.

Bce nepeBos 1 Mpon3BOAHBIE paOOTHI, BRIMOIHEHHBIE 110 MokyMeHTaM Linux HOWTO nomkHBI COnpoBOXIATHCS
3TOH 3aMETKOM 00 aBTOPCKUX TpaBax. ITO JeNaeTcs B LENIAX MPEIOTBPAIICHHS CITy4acB HAIOKECHHS
JIOTIOJTHUTENBHBIX OrpaHn4eHuil Ha pacnpocTpanenue fokyMeHToB HOWTO. MckmodeHuss MOryT COCTaBUTh
CJIydau MOJTy4eHHs CIICHAIBHOTO pa3penenust y koopauHaropa Linux HOWTO, ¢ KOTOpbIM MOKHO CBSI3aThCSI 1O
azipecy NPUBEICHHOMY HUXKE.

Mp1 OBl XOTEJIH PaCHPOCTPAHNUTH Ty HH(OPMALIUIO IT0 BCEM BO3MOKHBIM KaHaiaMm. Ho mipu 3ToM coxpaHnTh
aBTOPCKHE IpaBa U OBITH YBEJIOMIIEHHBIMH O Bcex IutaHax pacrpocrpanennss HOWTO. Ecnu y Bac Bo3HUKIN
BOIIPOCHI, OXKAIyHCcTa, oOpaTuTech K KoopanHaropy mpoekra Linux HOWTO mo asekTpoHHO# moure: <linux-—
howto@metalab.unc.edu> WIH K KOopAUHATOpY pycckoro nepeBoga Linux HOWTO kommanun SWSoft Pte Ltd. mo
apecCy <linux-howto@asplinux.ru>
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