o6pa3oBanue

BOCCTAHOBJIEHUE [AAHHbIX HA NTFS-PA3QENAX

YACTDb 2

CerofHs mel 1PoOAOJIXNM rOBOPUTL O BOCCTaHOB/IEHNN
AaHHbIX, COCPEAOTOYNB CBOE BHUMAaHNE Ha 3arpy304HbIX
CeKTopax, Tabnnyax pasfenos, AMHaAMNYECKUX JUCKaX

1 BCEX COMYTCTBYIOLMX UM CITY)KEOHBIX CTPYKTYpax.

Master hoot record — 6a3oBble KoHUEenyuu
lNepBble XeCTKMe QUCKM 6bIIN HEGOMBLLOMO (Jaxe Mo TeM Bpe-
MeHaMm) pa3mepa U opMaTUpOBanMCb NPaKTUYECKU TaK Xe,
KakK ¥ OWUCKETbI, OOHAKO UX 06bEMbl CTPEMUTESIBHO POCu, U
MS-DOS yxe He Morna ux Lenukom agpecosarts. [1ns npeofo-
NeHus 3TOro orpaHnyeHus Obin BBeOEeH MexaHW3M pas3fesnioB
(partitions), paz6uBatoLLii OaMH MINYECKUIA OUCK HA HECKOMb-
KO NOMNYECKUX, KaXAbIA U3 KOTOPLIX UMEN CBOKD COOCTBEHHYIO
tharnnosyto cuctemy u hopmaTMpoBanca He3aBMCUMO OT Ipy-
rnx. 3a cyeT 4Yero 3To focTuraerca?

B nepBom cekTope huanyeckoro amcka (umnmuop 0/ronos-

KPHG KACITEPCKH

ka O/cektop 1) XpaHWUTCS cneumanbHas CTPYKTypa LaHHbIX —
master boot record (rnaBHas 3arpy3o4Has 3anucb) Unn cokpa-
weHHo MBR. OHa cOCTOMT M3 ABYX OCHOBHbIX YacTel — nep-
BWYHOrO 3arpyayvka (master boot code) n Tabnuupl pasgenos
(partition table), onuckiBatoLlein cxemy pa3bueHuUs n reomert-
PU1IO KaXd0ro 13 Norm4eckmx Auckos. B koHLe cekTopa no cme-
wenunio 1FE Haxogutcs curHartypa 55h AAh, no kotopoii BIOS
onpegensieT NPU3HaK «3arpy3o4HocTu» cektopa. Jaxe ecnu
Bbl HE XOTUTE APO6UTL CBON BUHYECTEP Ha YacTu 1 hopmartu-
pyeTe ero Kak oguH QucK, npucyTcteue master boot record 06s-
3aTesnibHo.
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B ve6nuua pasnenos
B vasgen

Pucynox 1. CxemMaTuuHOe NpefCTaBJeHME PaBGMTOTO HOMCKa

Mpu ctapTe KomnbloTepa BIOS BbIGMpaeT 3arpy3o4HbIi
BUHYecTep (06bI4HO Primary Master, HO NopsaoK 3arpysku B
60nbLUmMHCTBE BIOS MOXHO M3MEHSITb, @ camble NPOABKHYTbIE
13 HUX Npu yaepxanum ESC Bo Bpemst npoxoxaeHns post (npo-
Llecca HayanbHOro TeCTPOBaHWA 060PYAOBaHNS) AaXe BbIBO-
OAT MHTEPaKTUBHOE MEHI0), CHWTLIBAET NEPBbIA CEKTOP B Na-
maTb no agpecy 0000h:7C00h, npoBepsieT Hanuune curHary-
pbl 55h AAh B ero KoHue, 1 ecnu Takas curHatypa LencTBu-
TenbHO O6HapyXusaeTcd, nepepaeT ynpaslieHWe Ha
0000h:7C000h. B npoTvBHOM Cny4ae aHanM3upyeTcs Crnepyto-
LLlee 3arpy3o4yHoe YCTPOWMCTBO, & eCnv TakoBOE OTCYTCTBYET,
BblAaeTca pyraTefibHoe COObLLEeHNe.

MepBUYHbINA 3arpy3yuk, Nosy4uB yrnpasfieHue, CKaHupyeT
partition table (koTopas yxe 3arpyxeHa B namsTb!), HaxoguT
aKTuBHbIN pa3gen (Boot Indicator === 80h), nssnekaet Homep
CTapTOBOro CeKTopa pasfena, Takxe HasbiBaemoro boot-cek-
TOPOM, 3arpyXaeT ero B namsTb no agpecy 0000h:7C00h (npegs-
BapuUTENbHO NepemMecTMB CBOE TeN0 B ApYyroe MecTo, HTOo6bI
nsbexaTb 3aTupaHus), ybexnaetcs B HanMuum curHatypsl
55h AAh, nepepasas ynpasnexue no 0000h:7C00h, B npoTus-
HOM Cyyae BblOAeTca pyraTensHoe coobLUeHre, U nocne Ha-
XaTWs Ha KIaBWLLY KOMMNLIOTEP nepe3arpyxaetcs. Hekotopble
3arpy34ynku NoAOepXMBAIOT HECKOMbKO aKTUBHbLIX Pa3fesnos,
nocnenoBaTenbHO Nepebupas nx o4uH 3a ApYruMm, HO 3TO yxe
0TCcebATMHA pa3paboTHMKOB, BbIXOAALLMX 32 CTaHAAPTHbIE Cre-
umdmkaumm Microsoft, 4To, BNpoYeM, HUKOro He CMYyLLLaeT.

Ecnu nepBuYHbIN 3arpy3unk nospexpeH, To BIOS He cmo-
XET 3anyCTUTb ONepaLMOoHHYI0 CUCTEMY C TaKoro Aucka, ogHa-
KO NpW NOAKIIOYEHNN €ro «BTOPbIM» (MMM 3arpy3ke ¢ Oucke-
Thl) BCE NIOrMYECKME AUCKM ByayT AOCTYNHbI. Kak MUHUMYM OHM
LOIKHbI 6bITb «BUAHLI», T.€. KOMaHgsl C:, D:, E: BbinonHaTCA
HOpMasbHO, NpaBAa, PaboTocnoCOBHOCTL KOMaHb! dir yxe He
rapaHTupyetca. Bo-nepBbix, Ans 3T0ro ¢havinosas cuctema
COOTBETCTBYIOLLEro pasgena JomkHa ObiTb U3BECTHA 3arpy-
XXEHHOW OnepaLyoHHON CUCTEME U He NOBPEXAeHa, a BO-BTO-
pbIX, BOIKEH ObITb Lien boot-cekTop (HO 06 3TOM NO3Xe).

Partition Table, koTopyto aHanuaupyet master boot code, a
YyTb NO3XE — ApanBep SIOrMYECKMX ANCKOB OnepauyoHHON cuc-
TeMbl, COCTOUT U3 YeTbipex 10h-3anuceit, pacnosioXeHHbIX Mo
cmveweHnio 1BEh, 1CEh, 1DEh, 1EEh 6aiTt oT Hayana gucka
COOTBETCTBEHHO. Kaxaas M3 HWX OMMCLIBAET CBOW SIOrMYeCKuin
pasgen, 3a4aBasi ero CTapToBblA U KOHEYHbIW CEeKTopa, 3anu-
caHHble B CHS-chopmaTe (ga! paxe ecnu guck pabotaet B LBA-
pexume, natpuumu Bce pasHo agpecyroTcs Yepe3 CHS!). Mone
OTHOCUTESILHOrO CMELLIEHWA pa3fena, OTCUYMTLIBAEMOE OT Hava-
na Tabnuubl pa3genos, ABNSETCA BCNOMOraTenbHbIM, U ero us-
6bITOYHOCTb 04eBMAHA. TO e camoe OTHOCUTCA U K Moo ¢ 06-
LUMM KOSIMYECTBOM CEKTOPOB Ha AMCKE — Kak ByOTO 3TO HeNb3s
BbIYUCANTL HA OCHOBE CTAPTOBOr0 1 KOHEYHOro cekTopos! OgHu
onepaumMoHHbIE CUCTEMbI U 3arpy34mnK1 UTHOPMPYIOT BCOMOra-
TenbHble NN, APYrue Xe NX aKTUBHO UCMOMb3YHOT, MOSTOMY OHM
LOMKHbI COOTBETCTBOBATL AENCTBUTENBLHOCTM.

! Tepmun aBTopa.
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o6pa3oBanue

Mone npeHTUMKaTopa AnUCKa COQEPXUT YHUKaNbHYO 32-
paspsgHyo NocnefoBaTenbHOCTb, MOMOratoLLy0 onepaumoH-
HOWN CUCTEME OTNNYUTL OAMH CMOHTUPOBAHHBIN AUCK OT ApYro-
ro ¥ aBTOMATUYECKM KONMPYHOLLYIO B CRedyoLLMiA KoY peecT-
pa: HKLM\SYSTEM\MountedDevices. Ha camom fiene Windows
€BO6OOHO 06X0AMTCA U 63 HErO, NO3TOMY COAEPXMMOE STOro
MoNst HEKPUTUYHO.

Mone Boot ID copepXuT naeHTUdMKaTop gainnoson cuc-
TeMbI, YCTAHOBNEHHOW Ha pa3gene, kotopbiv B cnydae NTFS
paeeH 07h. 3a AMHaMMYECKMMM OUCKamM COrnacHo hMpMeH-
HOM cneumnduKauum 3akpenneH naeHtugukarop 42h. Ha ca-
MOM [iefe 3TO CnpaBea/IMBO LB S TEX U3 HUX, YTO Nonyye-
Hbl NyTem o6HoBNeHNs (update) 06bI4HOrO pasgena go AuHa-
Muyeckoro. CeefeHuns 06 ocTasbHbIX AMHAMUYECKMX OMCKaX B
Tabnuue pasgenoB HE XPaHATCA, a COAepXaTcs B NOCNEAHEM
Mmerabante usmyeckoro gucka B LDM-6ase, u gnsa ctaHaapT-
HbIX OWUCKOBbIX MEHEIXepOB OHW He BUAHbI. [pu ycTaHoBKe
onepaumoHHon cuctembl cemeinctea Windows 9x mnm UNIX Ha
BMHYECTEP, COdepXallnii AnHaMUYECKUEe OQUCKWU, OHU MOryT
6bITb HEOOPATUMO YTEPSIHBI, MOCKOSIbKY COrNacHo Tabnuue pas-
LENI0B 3aHATOE UMW NPOCTPAHCTBO OTMEYEHO KaK CBOGOQHOE.
Tem He MeHee 3arpy304HbIf NIOMMYECKUA OUCK (HE3aBUCUMO
OT TOr0, ANHAMUYECKUIA OH UK HET) B 0643aTeNIbHOM MOopsiaKe
LOJXEeH NpucyTcTBOBaTh B partition table, nhade BIOS He cmo-
XET ero 3arpysuTb.

YeTbipex 3anmcen partition table, o6ecnevmsaromx scero
YeTbIpe NIOrMYEeCKMX AWCKA, SBHO He XBaTano, HO pacLuupsTb
Tabnuuy pa3aenos 66110 YXXe Hekyda — nocnegHss 3anuch ynu-
panacb B KOHeL, CEeKTopa, a UCMonb30BaTh CneaytoLLunii CEKTOP
pa3paboTyMKam He XOTeNoChb, MOCKOMbKY ero akTUBHO UCMOSb-
30Banu MHOM1Ee BUPYCbl U HECTaHOAPTHbIE ApaviBepa, K ToMy
Xe 3TO BCE PaBHO He peLuasno Npobnemsl, a fuLlb OTTArMBaso
KoHeL,. Torga MHXeHepbl HALLW ApYroe peLleHne, Npeanoxus
KOHLienuuio pacLumperHbix pa3genos (Extended partition). Ecnu
boot ID HekoToporo pasgena paseH 05h unu OFh, oH TpakTy-
eTCA KaK «BUPTYalbHbIA (U3NYECKUIA OnUCK»' co CBOEI CO6-
CTBEHHOWN partition table, pacnonoxeHHoON B ero Havane, Ha Ko-
TOPYIO U YKa3blBAET CTAPTOBbIN CEKTOP PacLUMPEeHHOro pasae-
na. Kopoye rosopsi, Tabavua pasgenos nosy4aeTcs BIIOXEH-
HOW, N YPOBEHb BIIOXEHWS OrpaHWYeH pasee YTo CBOGOAHBIM
MEeCTOM XeCTKOro AMCKa 1 KonM4eCTBOM CTEKOBOM NamsTy 3ar-
py34uKa (Mpu YCNOBUM, YTO OH UCMONb3YET PEKYPCUBHBIN as-
rOpPUTM CKaHMpoBaHus). Tabnuua pas3genos Kak 6bl pa3masbl-
BAETCA BOOMb BUHYECTEpa. BONbLUMHCTBO yTUIUT pe3epBupo-
BaHUs COXPaHSIOT NWLLIb NEPBbIA CEKTOP, Yero SBHO HefocTa-
TOYHO (BNpOYeM, NEPBbIN CEKTOP MOHET HAMHOMO Yalle Apy-
VX, TaK 4TO Aaxe Mnroxas NnonuTuKa pe3epBMpoBaHus nyulle,
4em COBCEM HUYEro).

f 1 f f f

PucyHok 2. PacumpeHHass Tabmmua paspenos

LrartHble ytunutel pa3éusku (FDISK.EXE, Disk Manager)
B K&XA0WM Tabnuue pasfenos CO3AalT OAMH OCHOBHOWM 1 OAUH
pacluMpeHHbI pasgen. To ecTb Npu pasbreHun BUHYEeCTepa
Ha YeTblpe NOMMYECKUX AMUCKa Ha HemM 06pasyloTcs YeTbipe
partition table (cM. NUCTUHr 4), XOTA B AaHHOM Cly4ae MOXHO
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o6pa3oBanue

6b110 6bl 060MTUCH M O0fHON. LLTaTHbIA 3arpy3unk FDISK Tpe-
6yeT, 4TOObl aKTUBHbIN pasfen Haxo4uscs B MEPBOM CEKTOpe
partition table, «6narogaps» 4eMy onepaumnoHHas cuctema mMo-
XET rpy3uTbCs ToNbKO ¢ aucka C:. HectangapTHble MeHeaxe-
Pbl, aHANM3MPYOLLME BCHO LIENOYKY pa3fenos, MO3BONAIOT 3ar-
pyXatbcsi ¢ No60oro u3 pasgenos. Camble YeCTHbIE U3 HUX CO-
34at0T B nNepeoi partition table ewle oauH pasgen (6naro ecnu
omck 6bin pa3but FDISK, cBo6oaHOe MECTO Tam BCeraa ectb),
Ha3Ha4aroT ero aKTMBHbLIM M MOMELLIAIOT B HEro ceoe Teno. Apy-
rve xe BHeZpsTCSA HenocpeacTeeHHo B MBR, 3ameluas nep-
BUYHbIV 3arpy34uK, 4TO CO3AAET O4EBUAHBIE NPOBEMbI COBME-
CTUMOCTW.

Tabauua 1. ®opmar MBR

C ue | Paszmep Ha3nauenune
0x000 repeMeH. Kop 3arpy3unka
1x1BB 4h Wnentudukarop aucka
0x1BE 10h Partition 1
0xICE 10h Partition 2
0x1DE 10h Partition 3
O0x1EE 10h Partition 4
0x1FE 0x2 TIpusHax TabaMIbl pa3enoB — curHatypa 55h Aah

Tabmuua 2. $opmar partition

C

ue

Pasmep

Ha3nauenue

@Jiar akTHBHOTO 3arPy304HOrO pasjelia.
(Boot Indicator)
80h — 3arpy30uHslii pasjen,
00h — He 3arpy304HElii.
CrapToBas rooBKa paszena.

000|IBE|ICE|1DE|IEE| byte

001[1BF|1CF|1DF| 1EF

BUTb CUTYyaLuio, HE06XOAMMO 3anyCTUTb PefakTop AvcKa unu
OPYryto yTunuty, a ans a1oro Heo6xoauMo 3arpy3uTb onepa-
LMOHHYI0 cucTemy! CyLlecTBYeT HeCKONbKO NyTei Bbixofda U3
3TOW, Kasanock 6bl, Hepaspewmmon npobnemsl. Camoe npo-
CTOe — ropsidee NOAKIIIOYEHNE A1CKa Ha Xody C nocnenytoLen
pa6oToi ¢ HuM Yepe3 BIOS wnu nopthl BBOAa/BbIBOAA. ECnn
HW OWCK, HU MaTepuHcKas nnata He ymeroT (a gnsa IDE-ycT-
POWCTB NOAKMIOYEHNE «Ha NIETy» MPefCcTaBffeTcs [OBONbHO
XECTKMUM UCTbITaHWeM!), Bbl CMOXETE 3anyCTUTb AOKTOpa U pa-
60TaThb C AMCKOM Ha (PU3NHECKOM ypoBHE. [Ipyron «xakepckuii»
nyTb, —nponarynute MS-DOS, namenus curHatypy 55h AAh Ha
4TO-HMOYAb ellle, TOrAa OHa He CMOXET pacrnosHatb Tabnuuy
pasfenoM u, ctano 6bIThb, HE CTAHET ee aHanuanposatb. Kak
BapuaHT MOXHO 3anucatb B boot-cekTop AnckeTbl cneumnans-
HO NMOArOTOBIIEHHYIO MporpamMy, kotopas o6Hynset MBR vnu
NCKaXaeT CUrHartypy, pacronoxXeHHyt0 B ero koHue. l1pocto
3arpyaurecsb c Hee 1 Beel

Jmcrurr 1. [puMep TaGnuusl paspenoB, COOPMMPOBAHHENI NPO-
rpammoit FDISK

Sector Inspector Copyright Microsoft Corporation 2003

Target - \\.\PHYSICALDRIVEOQ
1867 Cylinders
255 Heads
63 Sectors Per Track
512 BytesPerSector
12 MediaType

007[1C5|1D5| 1ES5 | 1F5 Muajme 6uThl KOHEYHOro tuaHHapa (6utst 0-7).

= — LBN 0 [C 0, HO, S 1]
002| 1c0 [ 1D0| 1E0 | 1F0 | byte CraptoBblii cektop paszena (6utsl 0 — 5).

Crapie OHTBI CTApTOBOTO LIIMHAPA (OUTHI 6-7). Master Boot Record
003|IC1|ID1|1E1|1F1| byte | Maaamue GUTHI cTapTOBOrO IyHHApa (6uThI 0-7).

" Boot ID), | B | FS TYPE | START | END | | |
004|1C2|1D2|1E2| 1F2| byte HeHmmz;’f?rgg;g;?i( SoE) | F1 (hex) | C H sI ¢ H S| RELATIVE | TOTAL |
005|1C3|1D3| 1E3 | IF3 | byte Koneunas ronoska pasjena. | % 07 | 0 1 1] 764 254 631 63| 12289662

i - I 1 of | 765 0 111023 254 63| 122897251 176875651
006| 1C4 | 1D4| 1E4 | 1F4| byte Koneunslit cextop paszgena (6utst 0 — 5). | Lo A o gies s o o o
Crapuie OUTbI KOHEUHOTO [MIHHApPA (6UTHI 6-7). ] 1 o G 2 o @ o o ol ol

CMCHJeHI/le paszieiia OTHOCHTEIEHO Havaia Ta6ﬂl/lL[BI
Ppa3ageiioB B CEKTOpax.
KoJnuecTBo ceKTopos pasjena.

008|1C6|1D6 | 1E6 | 1F6 | dword
00C|ICA|IDA|IEA|1FA | dword

Tabnuua 3. BosMOxHme 3BHaueHuss Boot ID

LBN 12289725 [C 765, H 0, S 1]

Extended Boot Record

Ecnu Tabnuua pasgenos noBpexaeHa, Normyeckne QuUcku,
ckopee Bcero, 6yayT MOMHOCTbIO HEJOCTYMHbI — OHW HE OTO-
6paxatorca B «Moem KomnbloTepe», He NOABUIMCH B NAHENN
«Driver» thaiinosoro meHegxepa FAR, a komaHga C: Bbi3biBa-
€T oWwmobKy. VickaxeHne Tabnuubl pa3nenos He NPUBOAUT K He-
Me[JIEHHOMY M3MEHEHUIO 0Bbema yXe OT(opPMaTUPOBaHHbIX
TOMOB (T.K. OH XpaHuTCS B boot-cexTope 1 KapTax cBO60gHOro
MPOCTPaHCTBa), HO NPW NocneaytoLemM nepedopMaTUpPOBaHUM
NPOV30NAET 3aTUpaHMe JaHHbIX U3 COCedHero pasgena wnu
Xe TEKYLUMIA pasfen okaxeTcs yceyeH. Kctatu rosops, ecnu
pacLUMpeHHbI pa3fen ykasbiBaeT caM Ha cebs unv Ha OpuH
13 NPEALIECTBYIOLLMX PA3AeNoB B LienoYKe, BCE U3BECTHLIE MHE
onepauyMoHHbIe CUCTEMbI HArNyx0 3aBUCHYT eLLe Ha 3Tane 3ar-
PY3KM, AaXe eCnu AUCK NOLOKNKYEH «BTOPLIM». YT0ObI cnpa-
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| B | FS TYPE | START | END | I |
Boot ID Tun pasaena | F | (hex) | ¢ H sl ¢ H S| RELATIVE | TOTAL |
00h Paznen croGozen 107 | 765 1 111023 254 63| 63| 8193087
0x01 FATI12 (menee uem 32.680 cektopo B Tome uin 16 M6) | | 05 11023 0 111023 254 631 8193150 4096575
0x04 FAT16 (32,680-65,535 cekropos wiu 16-33 MG) I 1 oo 0 o ol 0 o ol ol ol
0x05 Paciumpennsiit paszen (extended partition) L. o ° ol o ° oL ot ol
0x06 BIGDOS FAT16 pasgen (33 M6 — 4 T0)
0x07 NTFS—pa3z[en LBN 20482875 [Cc 1275, H 0, S 1]
0x0B FAT32—pa3ﬂen Extended Boot Record
0x0C FAT32-paznen ¢ nogiepxkoi pacuupensoid BIOS INT 13h
= = | B | FS TYPE | START | END | | |
0x0E BIGDOS FAT16-pa3aen ¢ nojjiepxkoi pacumpensoit BIOS ‘INT 13h 190 @9 [ @ u a @ o a coreEE | s |
0xOF PaciuupeHnHslit pasaen ¢ noaiepikkoi pacmmperHoi BIOS int 13h
0x12 EISA-pazzen [ Y 11023 1 111023 254 63| 63| 4096512
o I 1 05 11023 0 111023 254 63| 12289725 5397840
0x42 JIMHaMHuYecKuii TMCK | I o0 o 5 o1 o o ol o1 o1
0x86 legacy FT FAT16-pa3aen | | 00 () 0 ol o 0 ol ol ol
0x87 legacy FT NTFS-pazznen
0x8B Legacy FT volume formatted with FAT32 * LBN 24579450  [C 1530, H 0, S 1]
0x8C | Legacy FT volume using BIOS INT 13h extensions formatted with FAT32

Extended Boot Record

| B | FS TYPE | START | END | | |
| F 1 (hex) | C H s| ¢ H S| RELATIVE | TOTAL |
| | 07 11023 i 111023 254 63| 63| 53977771
| | 00 I 0 0 (] 0 0 0l 0l 0l
| | 00 | 0 0 ol 0 0 ol ol ol
| | 00 I 0 0 (] 0 0 0l 0l 0l

Master hoot record — TexHuka
BOCCTAHOBJIEHNSA

CyLLecTBYET MHOXECTBO YTUIUT A/19 aBTOMATUHECKOro BOCCTa-
HoBneHus master boot code u partition table (Get Data Back,
Easy Recovery, Active Data Recovery Software u 1. g.). [o
HEKOTOPOro BPEMEHU OHW BMOSHE YCMELIHO CrpaBsimch CO
CBOEW 3afja4ein, BOCCTaHaBNMBas LaxXe NOSHOCTbIO YHUYTOXEH-
Hble Tabnuubl pa3genos, OQHAKO C MOSIBNEHNEM eMKWUX BUH-

CHCTEMHBIAAMUHUCTPATOD



TOB, npeogonesLUnx 6apbep B 2 M6 C NOMOLLBIO BCEBO3MOX-
HbIX PacLUMPEHWA, OHX CTanu 4acTo NyTaTbCcs, U NOTOMY AOBe-
PSATb UM Henb3s. Ecnu He xoTuTe NoTepsiTb CBOM jaHHbIE — BOC-
cTaHasnuBavite MBR camocTosiTenbHo (TeM 6onee 4T0 3TO
[JOCTaTO4HO MpocTas onepauus, He TpebyioLlas 0cobon Kea-
nudmkaumm). BocctaHoBNEHME 3HAYMTENBHO yrpoLLaeTcs,
€Cnv B BalleM pacnopsxeHU UMeeTcs Konus Tabnuubl pas-
[eno., cHatas Sector Inspector nnm Nogo6HLIMK et yTunuTa-
mun. OfHaKo yvallie BCEero ee BCE-TakM HerT...

Ecnu onepaumoHHas cuctema oTKasbiBaeTcs 3arpyxartb-
Cf1, a Ha 3KpaHe nosBnsetcs pyratenscTeo oT BIOS tuna «Disk
Boot failure, Non-System disk or disk error... Press Enter to
restart», 370 yKa3bIBaeT Ha paspyLleHne curHatypol 55h AAh,
006bI4HO COMPOBOXJAEMOe CMePThbi0 NEPBMYHOIO 3arpy3yumka.
BHumanme! O4veHb BaHO oTnmyath coobuieHne BIOS ot co-
06LLEHMIA MEPBUYHOrO 3arpy3ymnka u boot-cextopa. 3angute B
BIOS Setup 1 oTknto4mMTE BCE 3arpy304Hble YCTPOMCTBA, OCTa-
BMB aKTUBHbIM TONbKO ANCK A: C BbITALLIEHHOW ANCKETON. A Te-
nepb nepesarpysanTecb W 3anoMHWUTE, Kakoe CoobLLeHune no-
ABUTCA Ha dKpaHe. ATo n 6ygeT pyratenscTeom BIOS.

BoccTanoButs curHatypy 55h AAh MOXHO B J11060M ANCKO-
BOM pegakTope. Korga 6ygete 970 genatb, y6eanuTech, YTo B
Havane gucka npucyTCTBYIOT OCMbIC/IEHHBIN master boot code
(ecnw BbI UCNbITLIBAETE 3aTPYOHEHWE C AU3ACCEMOIIMPOBAHN-
eMm B yme, Bocnonbayitecs IDA PRO wunu HIEW). Bbl He ymee-
Te ou3accembnmposatb? Torga nonpobyiiTe OUEHWTbL CTEMEHb
«HOPMaJIbHOCTW» NEPBMYHOIO 3arpy3ynka BuU3yanbHO (ogHa-
KO [/19 9TOro OnsATb-TakW TpebyeTca onbIT padboThl C KOAoM). B
Havane 6onee UM MeHee CTaHOAAPTHOrO 3arpy34mka pacnoso-
XeHo npubnuautenbHo 100h 6anT MallmMHHOro Koga, B KOTO-
pom obHapyxwusatoTca nocnegosatensHoct: 00 7C, 1B 7C,
BE 07, CD 13, CD 18, CD 10,55 AA, a 3atem ugyT xapakTep-
Hble TekcToBble coobueHus: «Invalid partition table, Error
loading operating system, Missing operating system...» Hy unu
nopobHele uM. Ecnu 3arpy3ymk noBpeXAeH, HO curHatypa
55 AA uena, To NonbITKa 3arpy3ku ¢ TaKOro Aucka o6epHeTcs
HEW3MEHHBLIM 3aBKCaHNEM.

BoccTaHoBUTL «CNETEBLUMIA» UK UCKOPEXEHHbIA NEepBUY-
HbI 3arpy34nK MOXHO ¢ nomoLbio yTunutel FDISK.EXE, 3any-
LieHHoM ¢ kntodoM /MBR, 3anucbiBatoLLeli B raBHyto 3arpy304-

Mpobnema Hynesoi AOPOXKK
[MmaBHas 3arpy304Has 3anuch XECTKO JEPXUT 3a COO0M NepBbIn
CEKTOpP, U ECNW OH BAPYr OKaXeTcs paspyLUEHHbIM, paboTa ¢
TakKUM OUCKOM CTaHET HEBO3MOXHOW. [10 HeJaBHEr0 BPEMEHU
npo6sema peLianack NOCEKTOPHbLIM KONMPOBaHUEM BUHYeECTE-
pa C NepeHOCOM AaHHbIX Ha 3[0POBbLIN XECTKUMA QUCK C UOEH-
TUYHON reOMETpUEN C nocneayoLwmm BocctaHoBeHem MBR.
Cenvac cutyaums nameHunacb. CoBpeMeHHble BUHYECTE-
pbl NOAAEPXUBAIOT BOSMOXHOCTb MPUHYAUTENBHOrO 3amelle-
HWA MOXMX CEKTOPOB M3 PE3epBHOrO hoHAa (& HEKOTOpbIE
LenarwT 3TO aBTOMaTU4ECKM), NO3TOMY MpobaeMa HyneBou
LOPOXKK, MpecnepytoLLas Hac eLle co BpeMeH rMOKMX OUCKOB
1 8-paspsagHbIX MaLlMH, HAKOHEL, MepecTana CyLlecTBOBaTh.
MexaHn3m 3aMeLLeHNs CEKTOPOB BCE €eLle He cTaHaapTu-
3MPOBaH W OCYLLIECTBAETCA YyTUANTaMM, NPEeAOCTaBASEMbIMM
NPOu3BOANTENEM KOHKPETHON MOAENMN BUHYecTepa. Yalle Bce-
rO OHW PacnpoCTPaHATCH 6eCnNaTHO U MOTYT 6bITb CBOGOAHO
HanOeHbl B CETU.
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HYt0 3an1cb NepBOro Aucka ctaHgapTHeIM master boor code, nnu
komaHgoii FIXMBR koHconn aBapuiHOro BOCCTaHOBMIEHWS B
Windows 2000 (HegokymeHTHpoBaHHbI Kntod /CMBR, nosisus-
Lumiica B MS-DOS 7.0, no3sonsieT BbIGupaTh 1060 U3 NoaKIio-
YeHHbIX AUCKOB). BHumaHwve! Ecnn Bbl MCNONb30BanM HeCTaH-
[apTHbIN 3arpy3yuK (Takon, Hanpumep, kak LILO), To nocne ne-
pe3sanucy MBR cmoxeTe 3arpyatbcs TOfIbKO ¢ OCHOBHOMO pas-
fena, a ansa 3anycka onepawyoHHbIX CUCTEM U3 ApYrux pasfe-
NOB BaM MPUAETCA NEPeyCTaHOBUTL CBOW MyNbTM3arpy304HbIN
MeHemkep (BOOOLLE-TO TAKOW MEHemXep MOXHO HanmucaTtb U
camocToaTenbHO, Npu Hanuuum HIEW, a nydywe mncnons3osatb
TpaHcnaTop accembnepa — paboTa He 3alMET U nosyyaca).

Kak yxe roBopuiocb, HEKOTOPbIE 3arpy34nku U3MEHSIOT
CXeMy TpaHCNALUMM afpecoB XECTKOro AWCKa, U CO LUTATHbIM
3arpy34nukoM Takon OMCK 6yOeT MOMHOCTbIO HepaboTocnoco-
6eH. MNonpobyiiTe NnepeycTaHOBUTL 3arpy3unk ¢ AUCTPUOYTUB-
HbIX AWUCKOB — BbITb MOXET, 3TO NOMOXET. B npoTuBHOM cny-
Yyae HUYero He oCTaeTcs, Kak N1caTb CBOW COBCTBEHHLIV 3ar-
Py34vK, OMpenensTb TEKYLLY FreoMeTpuio OMcka U COOTBET-
CTBYIOLLMM 06pa30M TpaHCAMPOBaTb CEKTOPHbIe agpeca. 1o
[OBOMBHO CNOXHas 3afada, TpebytoLLas cepbe3HON NOAroToB-
KW, 1 30eCb ee NyyLle He 06CyXaaThb.

Ecnu 3arpy3uunk rosoput «Invalid partition table», 310 eLue
HE 3HauuMT, 4TO Tabnuua pas3fenoB NoBpexaeHa, NPocTo HU
OfMH 13 OCHOBHbIX Pa3denoB He Ha3Ha4eH akTUBHbIM. Takoe
Crny4aeTcs Npy UCMoNb30BaHUN HECTaHAAPTHbLIX 3arpy34MKOB,
3arpyxarmLmnx onepaumoHHy0 CUCTEMY U3 PaCLUMPEHHOrO
pasgena. lMocne BbinonHenus komanabl FDISK /MBR vnu npu
yCTaHOBKe OonepaLoHHON CUCTEMbI, aBTOMATUYECKMN 3aMEHS-
foLLIer NEPBUYHBIN 3arpy34nK CBOUM COOCTBEHHbLIM, OH HE 06-
HapyXuWT B Npegenax AocAraeMoCT HU OOHOro akTUBHOMO
pasgena, u, eCTECTBEHHO, pa3pasuTcs MHOr03TaXHbIM pyra-
TenbCTBOM. Takoe NoBefeHNe, B HAaCTHOCTU, XapaKTepHo Ans
Windows 98. [Ins pelueHus npo6siemMbl Mn60 BOCCTAHOBUTE
NPEXHUM 3arpy3ymk, n1Mbo yCTaHOBUTE ONEepaLMoOHHYI0 CUC-
TeMy Ha nepBuyHbIA pasgen u, 3anyctus FDISK, coenainte
€ro aKTUBHbIM.

3arpy3uTech C CUCTEMHOWN AWCKETbI (ApYroro BUHYecCTepa,
CD-gucka) 1 nocMoTpuTE, BUAHBI N BaLLW IOrMYECKMe OUCKU
unu Het. Ecnu ga, To CMeno nepexoauTe K crneaytoLiemy nyHk-

0x0000 eb 2e 49 50 41 52 54 20-63 6f 64 65 20 30 30 39
0x0010 20 2d 20 49 6f 6d 65 67-61 20 43 6f 72 70 6f 72
0x0020 61 74 69 6f 6e 20 2d 20-31 31 2f 32 33 2f 39 30

51. IPART code 009
- Iomega Corpor
ation - 11/23/90

0x0030 fa fc 8c c8 8e d0 bc 00-7c 8e d8 8e c0 b9 00 02  -NMLold, |otold..
0x0040 bf 00 7e be 00 7c £3 a4-e9 00 02 fb bd 00 7e 8b 7.~d.lemm..\V.~J
0x0050 £d be be 01 b9 04 00 80-3a 80 74 Ob 83 c6 10 e2 xndd.J..A:At.Thr

0x0060 £6 8b b5 b2 01 eb 51 56-83 c6 10 49 e3 0b 80 3a
0x0070 80 75 f£5 8b b5 b0 01 eb-3f 5e 56 8a 12 8a 72 01
0x0080 8a 4a 02 8a 6a 03 bb 00-7c be 05 00 56 b8 01 02
0x0090 cd 13 73 Oe 33 c0 cd 13-5e 4e 75 £0 8b b5 b4 01
0x00a0 eb 16 5e be fe 7d 81 3c-55 aa 74 06 8b b5 b6 01
0x00b0 eb 06 5e 03 f5 e9 48 fd-e8 1b 00 8b b5 b8 01 e8
0x00c0 14 00 b4 00 cd 16 33 c0-8e c0 26 c7 06 72 04 34
0x0040 12 ea f0 £f 00 f0 03 f5-ac 3c 00 74 Ob 56 b4 Oe
0x00e0 bb 07 00 cd 10 5e eb £0-c3 49 6e 76 61 6c 69 64
0x00£0 20 70 61 72 74 69 74 69-6f 6e 20 74 61 62 6c 65
0x0100 00 44 69 73 6b 20 69 73-20 6e 6f 74 20 62 6f 6f
0x0110 74 61 62 6c 65 00 45 72-72 6f 72 20 6c 6f 61 64
0x0120 69 6e 67 20 6f 70 65 72-61 74 69 6e 67 20 73 79
0x0130 73 74 65 64 00 44 69 73-73 69 6e 67 20 6f 70 65
0x0140 72 61 74 69 6e 67 20 73-79 73 74 65 64 00 04 Oa
0x0150 52 65 70 6c 61 63 65 20-61 6e 64 20 73 74 72 69
0x0160 6b 65 20 61 6e 79 20 6b-65 79 20 77 68 65 6e 20
0x0170 72 65 61 64 79 04 0a 00-00 00 00 00 00 00 00 00
0x0180 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00
0x0190 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 0O
0x01a0 00 00 00 00 00 00 00 00-00 00 00 00 00 00 45 06
0x01b0 e9 00 01 01 16 01 35 0l-4e 01 6a 72 a5 d5 00 00
0x01c0 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00
0x01d0 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 0O
0x01e0 00 00 00 00 00 00 00 00-00 00 00 00 00 00 80 01
0x01£0 01 00 06 3f 20 5f 20 00-00 00 e0 £f 02 00 55 aa

JucTuHr 2. BHemHuit BuA TMOMYHOTO MBR-cekTopa

Yi{§.5QVT Iy .A:
Auill{ | .m?AVK(Kr.
KJ.Kj.3.14..v5..
=Ns.3 L=I1ANuETH{{ .
n—*JW}B<Uxt .JH{ .
BLA L imHEme  JH g
q.{.=—3lol&|l.r.4
1BE LE.im<.t.Vq.
3. .=»*uk Invalid
partition table
.Disk is not boo
table.Error load
ing operating sy
stem.Missing ope
rating system...
Replace and stri
ke any key when
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Ty, B NPOTUBHOM Cfly4ae cobeputecb C OyXOM W MPUroTOBb-
TECb HEMHOro nopaboTaTb pyKamu 1 rofioBOM.

BoccTaHoBneHne 0CHOBHOMO pasgena, co3gaHHoro FDISK
nnu Disk Manager, B 60/bLUMHCTBE CNy4YaeB OCYLLECTBIAETCS
3MEMEHTapHO, a OCTanbHble, KaK MpaBuno, BOCCTAHABNMBATb
N He TpebyeTcs, NOCKoNbKY uMeHHo MBR rubHeT Yalle Bcero,
a pacLUMpPEeHHbIe NaTpULMKL, paccpesoTOHEHHBIE MO ANCKY, YMU-
paloT pasee 4YTO NpW ABHOM yOaneHW pas3fenos cpeacTsamu
FDISK/Disk Manager.

Appec cTapToBOro CEKTopa nepBoro Noruveckoro aucka
Bcerga paeeH 0/1/1 (Cylinder/Head/Sector), oTHOCUTENbHbIN
(Relative) cekTop — KOnNMYeCTBY rONOBOK XECTKOrO AMUCKA,
YMEHBLLEHHbIX HA eQUHULY (CBEAEHUS O reOMETPUMN AUCKa MOX-
HO NOYepnHYTb U3 NG00 AUCKOBOro pefakTopa, B TOM yucne
1 Sector Inspector). KOHeUHbI ceKTop onpeaenvTb HECKONbKO
cnoxHee. Ecnum 3arpy3ouHbiii cekTop Len (M. «3arpy304HbIn
CEKTOpP — TEXHMKA BOCCTAHOBNEHMS»), TO Y3HATb KONMYECTBO
CEeKTOpoB B pasfene natpuumu (total sectors) MoXHO 1 13 nons
BootRecord.NumberSectors, ysennyms ero aHa4eHune Ha egu-
HUUy. Torga KOHeYHbIN UMnMHap 6yneT paBeH:

LastCyl := TotalSectors/(Heads*SecPerTrack)

roe Heads — konu4ecTBo ronoBoK Ha (M3MHECKOM uCKe, a
SecPerTrack — KOIM4ECTBO CEKTOPOB Ha TPEK.
KoHeuHas ronoeka pasHa:

LastHead := (Total Sector - J
(LastCyl*Heads SecPerTrack))/SecPerTrack

a KOHEYHbIN CEKTOP paBeH:

LastSec :== (Total Sector - J
(LastCyl*Heads SecPerTrack)) % SecPerTrack

MponuwmnTte nonyyeHHble 3HaveHnss B MBR 1 nocmotpuTe,
HE HaXoOWTCS N 3a BbIYUCIIEHHBIM KOHLOM pasgena crnegyto-
LM pasgen? 3To gomkHa 6bITb NMBO paclumMpeHHas Tabnuua

Tunbl ANHAMWYECKWX AUCKOB,

noanepxusaembie Windows 2000

B [pocTble (simple): NpakTU4eCKU HAYEM He OT/IMYAKOTCS OT
00bI4HbIX PA34enoB, 3a UCKNOYEHNEM TOFO, YTO NPU nepe-
pa36reHnn aMcka oTnagaeT Heo6X0aNMOCTb B Nepe3arpys-
Ke. BazoBbI TN NS BCEX OCTaNbHbIX AMHAMUYECKMX ANUC-
KOB.

MN36bITOYHOCTD: HeT.
A DHEKTUBHOCTb: HU3KaS.

B CocTtaBHble (spanned): coCTOAT U3 OQHOTO MM HECKOMb-
KUX simple-gnMCcKOB, HaXoOALMXCA B Pas3finyHbIX pasgenax
WNK Jaxe YCTPOWCTBAX, NPEOCTaBlIEHHbIE KaK OAMH J1Oru-
Yyeckuin auck. [laHHble Ha simple-QMCKu NULLYTCA Nocneno-
BaTeSIbHO (Knaccnyeckuin nuHenHsin RAID).
MN36bITOYHOCTD: HeT.

ADhHEKTUBHOCTb: HU3KaS.

B Yepepyrowmecs (stripped): To xe camoe, 4To U spanned,
HO [aHHble 3anmuCbIBalOTCA napanfienbHo Ha Bce simple-
IOVCKW MPU YCIOBKK, YTO OHW PaCMONOXEHbI Ha Pas3finyHbIX
kaHanax IDE-koHTponsiepa. 910 3HAYUTENLHO YBENYMBA-
€T CKOPOCTb 06MEHa aHHbIMMW, KOPOYe roBOPS, Knaccmyec-
kvt RAID ypoBHs 0.
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pasgenos, Nnbo boot-cekTop. Ecnun 3To Tak, cosgavTe eLue ogHy
3anuchb B partition table, 3anonHuB ero cooTBETCTBYIOLLMM 06-
pasom.

A ecnu boot-cekTop OTCYTCTBYET U HE MOXET BbITb BOCCTa-
HOBNIEH, peasibHO M BOCCTaHOBUTL TabnvUy pa3genioB vnu
HeT? [a, MOoXHO. Heob6xoaumo nuwib HanT1 boot unu partition
crefyoLwmx pa3aenos, B 4eM BaM NOMOXET KOHTEKCTHbIN Mo-
nck. Nwmre cekrtopa, cofepxatume curHatypy 55h AAh B KoH-
ue. OTnmunTb boot ot partition o4eHb npocTo (B boot-cexTope
No CMeLLeHnIo ABa HaiTa OT ero Havana pacnosioXeH MOEHTH-
dukatop npomssogutens (NTFS, MSWIN4.1 n 1. 8.). JlornyHo,
4TO pa3Mep TEKYLLLEro pa3fena Ha OfMH CEKTOP MeHbLLE, a 3Has
pa3mMep 1 reoMETPUIO OUCKA, MOXHO paccymTaTh ¥ KOHEYHbI
LUMAMHOP/ronoBKy/ceKkTop.

Tonbko yuytuTe, 4to Windows xpaHuT konuio boot-cektopa,
KOTOpas B 3aBMCUMOCTY OT BEPCUM MOXET ObITb pacrnonoxeHa
nnbo B cepeavHe pasgena, mbo B ero KoHue. Opyrue konuu
MOTYT HaxoOuTbCA B apXuBHbIX danniax u daine nogkaqku.
KcTatn roBopsi, NTOCMOTPUTE, HE COLEPXUTCA N CpPean HUX
HUYero yno6osapumoro. Kak oTanMymTb KOnuio cekxTopa oT opu-
rmHana? Ecnu aTo NOANMHHUK, BCAER 3a HAM NOWAYT CryXeo6-
Hble CTPYKTYpb! haiinoson cuctemsl (B HactHocTH, ansa NTFS
Tabnmua MFT, kaxzas 3anucb KOTOPOW HAYMHAETCA C JIErKO
y3HaBaemon cTpokn FILE*). CobCTBEHHO rOBOPS, NOCKOMbKY
cnyxebHble CTPYKTYpb! (halifioBoii cUCTeMbl 06bIYHO pacnona-
ralTcsa Ha 6onee unM MeHee NPeACKas3yeMOM CMELLEHUN OT-
HOCUTESIbHO Havana pasgena, To OTTaNk1BasCh OT UX «reorpa-
h14eckoro» pacnosioXeHUs, Mbl MOXEM YCTaHOBUTL pa3Mepsbl
KaXaoro U3 IorM4eckmx QUCKoB, faxe ecnu Bce boot/partition
YHWUYTOXEHBI.

YTO NpPOM30MAET, eCAn rpaHuLbl pasnenoB OKaXyTcs on-
pefeneHHbIMKU HeBepHO? Ecnn Mbl nepebopLunM, yBEnuymB
pa3mep pasfena cBepx He06XxoauMOoro, Bce 6yAeT HOpManbHO
paboTaTb, NOCKOSbKY KapTa cBOHOAHOr0 MPOCTPaHCTBa Xpa-
HWUTCA B cneumanbHoi cTpyktype (y NTFS aTo chaiin $bitmap,
ay FAT13/32 — HenocpencTeeHHo cama FAT-Tabnuua) n «3an-

M36bITOYHOCTb: HET.
ObheKTUBHOCTb: CPEaHsS.

B 3epkanbHble (mirrored): gBa simple-gucka, pacnonoXeHHble
Ha pa3HbIX YCTPOMCTBAX, AaHHble Oy6nMpytoTcs Ha oba Ho-
cutens (RAID ypoBHs 1).

M36bITOYHOCTb: CpedHss.
OhheKTUBHOCTL: CPEaHsS.

B YepepytoLmecs ¢ KOHTPONEM YeTHOCTM (stripped with party):
cootBeTcTBYeT MaccuBy RAID ypoBHsa 5. CocTouT 13 Tpéx
unn 6onee guckoB. MpeactaenseT cobon stripped volume
C KOHTpO/eM OWK60K. [aHHble NuLLYTCA Ha ABa AMCKa, B
[Ba 6J10Ka, a Ha TPETUN OUCK U B TPETUIM BJIOK 3anuchblBa-
etca ECC, Ko KoppeKLun OLMOOK, C MOMOLLIbIO KOTOPOro
no nHdopmMaLmm Noboro M3 6510KOB MOXHO BOCCTAHOBUTb
COLEPXMMOE BTOPOro 6J10Ka.

M36bITOYHOCTb: BbICOKas.
OhheKTUBHOCTb: BbICOKAS.

B 3epkanbHblii ¢ YepegoBaHueM (mirrored striped): cooTBeT-
cteyet maccusy RAID 1+0.
M36bITOYHOCTb: CpegHss.
OhheEKTUBHOCTb: BbICOKAS.

CHCTEMHBIAAMUHUCTPATOD



penenbHble» cekTopa 6yayT nobasfieHbl TOIbKO nocne nepe-
hopmaTmpoBaHus pasgena. Ecnu Bce, 4TO HaM HYXHO, — 3TO
CKONMPOBaTb AaHHble C BOCCTAHABIMBAEMOro AMCKa Ha Lpy-
rov HOCUTESlb, TO BO3UTLCA C NOAMOHKOM nNapaMeTpos partition
table He HyxHO! PacnaxHuTe ee Ha BeCb (OM3NYECKMA OUCK U
[0eno ¢ KoHuom!

EcTecTBEeHHO, Takom cnocob BOCCTAHOBMEHWUA NOOAXOAUT
TONMbKO ANA NepBOro pasgena gucka, a ans Bcex nocnepyto-
LMX Ham noTpebyeTca OnpepenuTb CTapToBbIA CeKTop. JTo
onpeaeneHne QOMKHO ObiTb OY4EHb TOYHBIM, MOCKOMbKY BCE
CTPYKTYPbI (haiinioBo cUCTEMbI afpecyroTcs OT Havana noru-
4EeCKOro Aycka v owmnbka B OAWMH-€AMHCTBEHHbIA CEKTOop cae-
naeT BECb 3TOT TOHKWIA MEXaHU3M MOMHOCTbI0 HepaboTocno-
COB6HbIM. K CHaCTbI0, HEKOTOPbIE U3 CTPYKTYP CCbINaoTes camut
Ha cebq, fasas Ham KoY K pasragke. B vacTHocTw, daiinel
$mft/$mftmiff copepxar Homep cBoero nepeoro knactepa. Cto-
UT Ham HawTu nepsyto 3anuck FILE*, kak Mbl y3HaeM, Ha KakoM
MMEHHO CEKTOpEe Mbl Cenyac HaxoauMMces (KOHEeYHo, npu ycro-
BWM, 4TO CYMEEM ONMpPefenuTb KONMYEeCTBO CEKTOPOB Ha Knac-
Tep, HO 3TO YXXe Apyras TeMa — CM. pasgen «3arpy304HbIn cek-
TOp — 6a30Bble KOHLEMNLWU»).

[vnamunyeckue AUCKH

OuvHammyeckme gucku, Bniepsble nosiemeumnecs B Windows 2000, —
3TO BCE TOT e nporpammHblii RAID, npu3BaHHbIA NpeomoneTb
OrpaHN4YeHns CTaHAAPTHbIX MEXaHU3MOB Pa3bUeHUs C y4ETOM
OLLUMOOK CBOEro NPSMOro nNpeaLlecTBeHHnKka nporpamMmmHoro RAID
Windows NT, xpaHsLLero KoH(UrypaumoHHyo nHgopMamio B
CVICTEMHOM PEecTpe, YTO, BO-NEPBbIX, MPENATCTBOBASIO €ro ne-
PEMELLIEHMIO C MaLLMHbBI HA MaLLIKHY, @ BO-BTOPbIX, Aienano 04eHb
YA3BMMBIM K NOpYe peecTpa.

Mo ymonyanuto Windows co3gaet 6a30Bble AUCKM (CM. pac-
LUNCPOBKY TEPMMHOB B Tabmue 5), HO BCAKUIA 6a30BbI AWCK
B /11060 MOMEHT BpEMEHN MOXET 6bITb O6HOBMNEH [0 AMHaMU-
4ecKoro (3To Jaxe He NOTpebyeT nepesarpysku). AuHammyec-
Kvie OWCKM He Monb3yroTes Tabnuuelt pa3aenos, a noToMy U He
MMetoT NpobneM, CBA3aHHbIX ¢ orpaHuyeHmem CHS-paspsaHo-
CTW 1 NO3BONIAKOT CO30aBaTh TOMA NPaKTUYECKN HEOrPaHWNYeH-
Horo pasmepa. OfHako guHaMUYecKue OUCKKM, CO3haHHble ny-
TeMm OGHOBNIEHUS OCHOBHbIX Pa3fenioB, BCE-Taku OCTalOTCH B
partition table, npu aTom nx Boot ID meHsieTcs Ha 42h. Ecnm aTta
MHOpMaLMs OKaXeTCs yaaneHa, cucteMa OTKaxeTcs NoaK -
yaTb Takon AguvHamuyeckuin guck. Ketatm rosops, Windows
MOXET OblTb YCTAHOBMEHA TOMbKO HA OBHOBMIEHHBIN AUHAMM-
YeCKMii aucK, nockonbky BIOS MoxeT 3arpyxatb cuctemy nuilb
C TeX pasfenos, KOTopble NepeyuncseHsl B partition table, a gu-
HaMUYeCKMe ANCKM, CO3OaHHbIe «Ha NETY», B HEe Kak pas u He
nonagaor.

Cxema pa3bueHns OUHaMUYECKUX QUCKOB COAEPXUTCA B
Baze MeHexepa Jlornyeckmx uckos — Logical Disk Manager
Database unu cokpaiieHHo LDM. 3T1o npoTokonupyemas
(journalled) 6a3a gaHHbIX, NoAAepXMBaloLLasn TpaH3aKLMu U yc-
ToumBas K c6osm. Ecnu B npouecce MaHMnynaumm ¢ Tomamm
HEOXMOAHHO UCHE3HET NuUTaHue, Npy NOCAEAYIOLLEM BKNOYe-
HUM KOMMblOTEpa GYAET BbINOSIHEH OTKAT B MpefgslayLlee co-
cTosHue. MNpy nepeHoce BUHYECTEPA, COOEPXKALLErO OAMH UMK
HECKOMbKO AMHAMMUYECKMX OMCKOB, Ha OPYryl CUCTEMY, OHU
aBTOMaTMYECKM Pacrno3HaloTCa U MOHTUPYIOTCS, KaK OBbIKHO-
BEHHbIE OUCKM.
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LMD-6a3a xpaHuTCs B nocnegHem merabanTe XecTKoro
OWCKa, a ANs OUCKOB, MOSTyYEHHbIX NyTemM O6HOBNEHUs 6a30-
BOro pasgena [0 AMHaMWUYEcKoro, — B nocnegHeM MerabanTe
3TOro camoro pasgena, ngeHtudukarop cuctemsl Boot ID co-
oTBeTCTBYlOLWeN 3anucy B Partition Table npuHumaet 3nade-
HWe 42h. Tak NnponcxoamuT NOTOMY, YTO MPK CTAHAAPTHOM pas-
61eHVn BUHYeCTepa B ero KOHLe NpocTo He ocTaeTcs cBo6oA-
HOro MecTa W onepaLyoHHON CUCTEME MPUXOOUTCS COXPaHATbL
3Ty MHGOPMALMIO HENOCPeCTBEHHO B CAMOM OGHOBNSEMOM
QVCKe (eCTeCTBEHHO, A1 3TOr0 B HEM [OMKEH ObITb CBOOGOAEH
Mo mMeHbLUen mepe 1 M6).

Cpasy xe 3a Tabnuuen pasgenos no agpecy 0/0/2 pacno-
noxeH npusatHbii 3aronosok PRIVHEAD, copepxaiwuii B
cebe CChINKN Ha 0OCHOBHbIe CTPYKTYpbl LDM (cMm. puc. 3). Ecnu
PRIVHEAD norun6ret, Windows He CMOXeT 06HapyXuTb U
CMOHTUPOBATL AMHAMUYeCKne AUCKU. A TMOHET OH yapydato-
Lwe yacrto. NopaensatoLlee 60MbLUMHCTBO 3arpy304HbIX BUPY-
COB U IMCKOBbIX MEHEXePOoB cyuTaloT cekTop 0/0/2 cBoboa-
HbIM W UCMOMB3YIOT €ro A XpaHeHus CBoero Tena, Heobpa-
TUMO 3aTupas npexHee cogepxumoe. Oco3HaBas 3HaYMMOCTb
PRIVHEAD, paspa6otynku n3 Microsoft coxpaHunu ero ax B
ABYX KOMWAX, OHA U3 KOTOPbIX XpaHWTCs B xBocTe LDM, a
Apyras — B NocregHeM cekTope manyeckoro gucka. bnaro-
faps Takoi usbbitodHocTn, PRIVHEAD npakTuyecku HuKor-
[a He NPUXOAWTCS BOCCTaHaBNNBATb BPYYHYIO, HO €Cn 3TO
BCe-Taku NoTpebyeTcs caenatb, o6paTuteck K npoekTy LINUX-
NTFS 3a nogpo6HbIM onucaHnem ero cTpykTypsl (http://linux-
ntfs.sourceforge.net), 3aeck xe OHO MO COOOBPAXEHNAM KO-
HOMWK MecTa He NpPUBOAUTCS.

LT-PRNHEAD LDM_T
MBR

PucyHok 3. LDM-6asa u ee amMCIOKaLus

BHyTpeHHee ycTpoiicTBo LDM-6a3bl HejoKyMEHTUPOBaHO
1 6yKBaSIbHO MbILLET MOLLbIO U CNOXHOCTbIO. HaBepxy nepap-
XUKM pacnonoxeHo ornaenexve 6a3bl — cTpykTypa TOCBLOCK
(Table Of Content Block), cocTosilas us aeyx cexkuui config n
log (BeposTHO, B ByAyLLEM WX CNUCOK ByaeT pactumpeH). Cek-
ums config copepxuT MHGoOpMaLMIo 0 TeKyLeM pa3bueHun
OMHaMUYECKMX OUCKOB M CBEAEHUSA O TOMaX, a log XpaHuT xyp-
Han U3MEHEHWIN CXeMbl pa3buBKK. ITO O4EHb MOLLHOE cpef-
CTBO B 60pb6e ¢ aHTponwuen! Ecnv yaanute 0amMH nnm HeCKosb-
KO AMHaMMYeCKMX pa3fenos, MHopmauma o ctapom pasbue-
HUW COXPaHUTCA B XYypHase v yTepsiHHble ToMa MOryT 6biTb C
NEerkocTbio BOCCTaHOBNEHbI! Byay4n 04eHb BaXHOW CTPYKTY-
poW, ornaeneHne aMcka 3alimLLeHo OT CIy4anHoro paspylue-
HUS TPEMS KOMUAMM, OIHA M3 KOTOPbIX BNAOTHYIO MPUMBIKAET K
HacToswemMy TOCBLOCK, pacnonoxeHHomy B Hadane LDM-
6a3bl, a ABe Opyrue HaxodsTcs B KOHLUE OMCKa, Mexay Konus-
mu PRIVHEAD.

BHyTpeHHss cekuma config coctout u3 3aronoska (VMDB)
n ogHoro unu Heckonbkmx VBLKs — cneupanbHbix 128-6aito-
BbIX CTPYKTYP OaHHbIX, Kaxdas U3 KOTOpbIX OMUCLIBAET COOT-
BETCTBYIOLLUMI el TOM, KOHTeWHep, pasfen, AMCK unu rpynny
anckos. VMDB-3arofioBok He UMeeT KOMun U HArge He oy6iu-
pyeTcsi, OOHaKO BCE ero M3MEHeHWUs MPOTOKONMPYIOTCA B XYyp-
Hane (KLOG) 1 notomy MoryT 6bITb BOCCTAHOBJIEHbI.



o6pa3oBanue

Ctpoenne VMDB n VBLs nogpo6HO fOKYMEHTUPOBaHO
«LMD Documentation», Haxopswericst Ha cante LINUX-NTFS
1 NOTOMY OMUCbLIBATb €ro 34ECh HET HUKAKON HEOBXOAUMOCTH
(OHO CIMLLKOM rPOMO3[KO, K TOMY Xe KpaviHe ManoBeposTHO,
YTO KOMY-TO NOTPEBYETCA BOCCTAHABNMBATbL CEKLMIO config py-
Kamu).

T—VMDB
TOCBLOCK

Pucysok 4. Buyrpm LDM

TOCBLOCK— M
PRIVHEAD

[ns npocmoTpa LDM-6a3b! M apXvBMPOBaHUS €€ CoOepXu-
MOr0 MOXHO BOcCnonb3oBatbes ytunuton LDM-dump Mapka
PyccuHoBuya, 6ecnnaTHyo KON KOTOPOWM MOXHO cKadyaTb C
ero cavita (http://www.sysinternals.com/files/ldmdump.zip). Kak
BapuaHT —MOXHO 3ape3epBupoBaTh NOCNEAHUA MerabanTt gu-
3MYEeCKOro Aucka v nocnefHuii Merabant Bcex naTpuumn, Yen
Boot ID paBeH 42h nto6biM NOAXOAALLMM OUCKOBLIM peaakTo-
pom (Hanpumep, Sector Inspector) n coxpaHuTb 3Ty MHGOPMA-
LMo Ha HapexHom Hocutene (Zip, CD-R/RW), He 3abbiBas Tak-
xe 3apesepauposatb 1 TOCBLOCK.

Mpv BOCCTAHOBNEHUM YOANEHHbIX AMHAMWUYECKUX AUCKOB
CrnepyeT y4uTbiBaTh, YTO, BO-MEPBLIX, XYPHAN U3MEHEHU Ha
UHTEP(ENCHOM YPOBHE HeJOCTYMNeH W BbINONHUTL OTKAT fe-
ranbHbIMKU CPEACTBAMM ONEPALMOHHON CUCTEMbI HEBO3MOXHO.
Bo-BTOpbIX, boot-CEKTOp yaansembix AMCKOB aBTOMAaTUYECKU
OYMLLAETCA M BOCCTAHAB/MBATb €r0 MPUXOAWUTCA BPYUHYHO, O
YEM Mbl YyTb MO3XE W NMOrOBOPUM.

Ecnu paamep v TMN yaaneHHoro AMHaM14eCcKoro anMcka Bam
n3secteH (Ha NTFS-guckax ero MOXHO 13Bnedb U3 Konum boot-
ceKTopa), NpocTo 3angute B «MeHepxep Ynpaenenus [ducka-
MW» U BOCCO3MawiTe ero 3aHOBO, OT NPeANoOXeHns oTchopmaTm-
poBarth pa3gen Mto6e3HO OTKaXMUTECH M BOCCTAHOBMUTE OYULLIEH-
HbIA boot-ceKTop NO MEeTOAVKE, OMUCAHHON HUXE.

Kak BugHo, Microsoft TwaTensHo no3aboTunacb 0 CBOMX
nonb30BaTeNaxX 1 3aHMManach NPOEKTUPOBAHWMEM CTPYKTYpbI
OVHAMUYECKMX OVUCKOB Ha CBEXYIO roNoBY, Y4TO A1 Hee BOOO-
LLie roBOpSi HEXapakTEPHO.

Ta6muua 4. TepMMHONOTMYECKOE COOTBETCTBME AMHAMUUECKMUX
¥ OGBIUHBIX AMCKOB

Bazosble (Basic) pa3aesbl
OcHoBHBIH paszzen/Primary partition
CHCTeMHBIH U 3arpy304YHBII
pazznen/System and boot partitions
AxTuBHBII pasnen/Active partition
Pacmmpennsiii paznen/Extended
partition

Junavuueckue (Dynamic) pasaent
IIpocroii Tom/Simple volume
CuCTeMHBIN U 3arpy304HbIii TOM/System
and boot volumes
AxrtuBHBI TOM/Active volume
Towm u cBobGoaHOE TIpocTpaHcTBO/Volume
and unallocated space

Ta6nmua 5. Crpoenme NTFS boot-cexropa

C Pa3mep Ha3snauenue
0x00 3 bytes WHcTpykuus nepexoaa
0x03 8 Gaiir OEM ID — nyieHtudukaTop
0x0B 25 bytes BPB
0x24 48 bytes Extended BPB
0x54 426 bytes Bootstrap Code
0x01FE WORD 55 AA

B Hayane BCAKOro cektopa pacrnosioxeHa Tpexbantosas
MalLUMHHas KoMaHpa nepexofa Ha bootstrap code (06bl4HO
EB 52 90, x0T BO3MOXHbI M Bapuaumm). Tak NpomMcxogmT no-
TOMY, 4YTO Mpun 3arpy3ke boot-cekTopa B namsTb ynpasneHue
nepenaeTca Ha ero nepebln 6anT, a bootstrap kog No TymaH-
HbIM UCTOPUYECKMM COOBpaXKeHuaM Oblnl OTOABUHYT B KOHeL|
cekTopa (4na NTFS BepxHasa rpaHuua coctaenset 54h 6aiir),
BOT W NpMxoamnTcs npbiratb 6510x0M!

C TpeTbero no oguMHHaOUaTbIA 6aiTbl (CHMTas OT Hyns) Xpa-
HUTCA MOEHTUMKATOP NPOU3BOAUTENS, ONPEREnsoLWmA TUN v
BEPCUIO UCMONb3yeMoii haiioBON CUCTEMbI (Hanpumep,
«MSDOS5.0» gnsa FAT16, «<MSWIN4.0»/«MSWIN4.1» gna FAT32
n «NTFS» gna NTFS). Ecnn 370 none okaxeTcs WCKaXeHo,
[panBep He CMOXEeT CMOHTMPOBaTb AMCK W [axe MOXEeT ro-
cuuTaTb ero He otTghopmaTpoBaHHbIM! (MpumMedanue: ¢ FAT-
anckamu Windows 2000 6ypeT paboTaTb flaxe C 3anopYeHHbIM
OEM ID, yero He ckaxelub npo NTFS).

Cnefom 3a MOeHTUUKATOPOM PacnonoxeH 25-6aiToBbIi
6nok napameTpoB BIOS (BIOS Parameter Block nnu cokpa-
LeHHo BPB), xpaHsLwuin cBefeHuns 0 reoMeTpum aucka (41cno
LIMNVMHAPOB, FONOBOK, CEKTOPOB, Pa3Mep CEKTopa, KOM4eCTBO
CEKTOPOB B KnacTtepe U T. 4.). Ecnn ata nHdopmaums okaxet-
€A yTepsiHa UNW UCKaxeHa, HopMarbHoe (PyHKLIMOHMPOBaHWE
[parnsepa hanioBon CUCTEMbI CTaHET HEBO3MOXHBIM. [puyem
€CI1 AaHHOe YNCNIO LMNMHAPOB/TONOBOK/CEKTOPOB Ay6nmpyeT
nHbopmaumio, cogepxatlytoca B MBR, a npu ee ytepe ane-
MEHTapHO BOCCTaHABNMBAETCH OMWUCAHHLIM BbILLE CMOCOOOM,
TO pa3mep Knactepa onpegenuTs He Tak-1o npocTto! Mo3xe Mbl
obcyauM 3TOT BONpocC 6onee nogpobHo, NoKa Xe orpaHnymM-
Cs cnegyloLlen Tabnnykon, coobLuaroLlei pasmep knactepa
NTFS-ToMoB, BbIGMPaEMOii LUTATHOW YTUANTOMN chopmaTuposa-
HUS NO YMOMYaHuio (CM. Tabnuuy 7).

MNpun BbIGOPE pasmepa knactepa spy4yHyro, Windows 2000
noaAepXuBaeT crneayoLwmnii MogenbHbin pag: 1, 2, 4, 8, 16, 32,
64 1128 cekTopoB. Yem 6orbLLE pa3mep Kractepa, TeM MeHb-
e chparMeHTaums u Bbile NPeaesbHO aapecyeMblil ANCKo-
Bblii 06bEM, HO BMECTE C TEM W BbILLIE NOTEPU OT rPaHyNALUM.
BrpoyeM, py4Hoe 3apaHvie pa3MepoB Knactepa BCTpeyaercs
[OCTaTO4HO pefKo.

Tabmmia 6. PasMep kinacTepa, Bhoupaemirs Windows 2000 mo ymomuammo

Jlornyeckuii nuck/Logical drive IIpocroii Tom/Simple volume

HaGop TomoB/Volume set
UYepenyrouuiicst Habop/Stripe set

CocraBHoii Tom/Spanned volume
UYepenyrouiuiicst Tom/Stripe set

3arpy304Hblii CeKTop — 6a3oBble
KOoHLenuun

lNepBbIi CEKTOP NOrMYECKOro ANCKA HOCUT Ha3BaHWe 3arpy3oy-
Horo (boot). OH copepXuT camo3arpy3oydHbii Kog (bootstrap
code) 1 BaxHelLIMe CBeeHNs O reOMETPUM ancka, 6e3 KOTo-
pbiX pasgen npocto He 6ypeTt cmoHTuposaH! CTpykTypa boot-
CeKTopa onpeaenseTcs apXUTeKTyPHbIMU OCOBEHHOCTAMMU KOH-
KpeTHOW hannoson cuctemsl, B YacTHocT NTFS boot sector
BbIMNAAMT TakK:

Pasmep aucka Pa3mep kiactepa
<512 M6 1 cexTop
<1T6 2 cekrtopa
<2T6 4 cexTopa
>2T16 8 cexrTopoB

K 6noky napametpoe BIOS BnnoTHYI0 NpUMbIKaeT ero npo-
ponxexve — extended BPB, xpaHswwmin Homep nepsoro knac-
Tepa MFT, ee pa3mep B knactepax, HOMep KnacTtepa ¢ 3epka-
nom MFT 1 HekoTopyto Apyryto uHdopmaumo. B otnnume ot
FAT16/32, MFT MoxeT pacnonaratbCsl B Nt060M MeCTe AucKa
(8ns 60pb6bl ¢ BAD-cekTopamm 310 akTyansHo). MNpu Hopmans-
HOM pa3euTn cobbiTuii MFT pacnonaraetcs NpakTU4ECKU B
camMoM Havane Aucka (rge-To B paloHe 4 knactepa) U ecnu
TONLKO OHa He Bblna NepemeLLieHa, ee nerko HamTu rno6asnb-

CUCTEMELIIaAMUHNCTPATOD



HbIM MoMcKoM (cTpoka «FILE*» no cMeLueHmto 0 OT Hayana cek-
Topa). MNpw paspyLUeHn N HEKOPPEKTHOM 3anosHeHum extend
PBP npaiiBep (pannioBor CMCTEMbI OTKa3bIBAETCA MOHTUPOBATD
pasgen, o6bABMsAsA ero HeoTHOPMaTUPOBAHHBIM.

Cnepnom 3a extend PBP npget Bootstrap Code, koTopblii
ULLIET Ha AMCKe onepaumnoHHbli 3arpy3yunk (y Windows NT ato
ntldr), 3arpyxaet ero B namMsTb U NepefaeT emy ynpaeneHue.
Ecnu Bootstrap Code oTcyTcTBYET, 3arpy3ka onepauyoHHOM
CUCTEMbI CTAHOBUTCA HEBO3MOXHOW, OQHAKO, NpW NOJKIOYe-
HUM BOCCTaAHaBNV1BAEMOrO AVICKA BTOPbLIM pa3fen AOMmKeH ObiTh
npekpacHo BuaeH. MNopya Bootstrap Code BbI3biBaeT nepesar-
PY3KYy KOMMbOTEPa UNW ero 3aBucaHue.

M 3aBepLuaeT boot-cekTop yxe M3BecTHas HaM curHatypa
55h AAh, 6e3 KOTOPOI OH HU 3a 4TO He OYOeT NPU3HaH 3arpy-
304HbIM.

Ta6nuua 7. BHauenme nosest NTFS boot-cekropa

C Pasmep Ha3nauenune
0x00 3 bytes Wncrpykius nepexosa
0x03 8 baiir OEM ID
0x0B WORD Baiit Ha cekTop (JuIs )KECTKUX AUCKOB Beerza 512)
0x0D BYTE CeKTOpoB Ha KJIacTep
0x0E WORD KonuyecTBo 3ape3epBUPOBAaHHBIX CEKTOPOB, PaBHO 0
0x10 3 BYTES | He ucnonb3yercst NTES u Bceraa 10mkHO ObITh paBHO 0
0x13 WORD | He ucnonbsyercs NTES u Bceria 10/kHO ObITh paBHO 0
0x15 BYTE Menua-1ecKpIUTOp JUIS JKECTKHX JIUCKOB,
Becerza paseH 0xF8

0x16 WORD | He ucnonb3yercst NTES u Bcerna 10/mkHO 6bITh paBHO 0
0x18 WORD KonuecTBo ceKTOpOB B Tpeke
0x1A WORD KosnuecTBo rojoBok
0x1C DWORD KoJinuecTBO CKpBITHIX CEKTOPOB
0x20 DWORD | He ucnonb3yercss NTES u Bcerna JoKHO ObITh paBHO O
0x24 DWORD | He ucnons3yercsa NTFS n Bceryia 1oimkH0 66Tk paBHO 0
0x28 8 bauT O01ee KOJIMYECTBO CEKTOPOB (total sector)
0x30 8 Gaiir Jlornueckuii Homep Kiacrepa,

¢ xotoporo HaunHaercs MTF
0x38 8 Gaiir Jlornueckuii HoMep Kiacrepa,

¢ KOTOpOro HaunHaercs 3epkano MTF
KonudecTBo KIacTepoB Ha CErMEHT
DT IDXHOIRD (File Record Segment)
0x44 DWORD | KonnuecTBo ki1acTepoB Ha 0110k nHzaekcoB (index block)
0x48 8 OaiT CepuiiHblii HOMEp TOMA
0x50 DWORD KontpoiibHasi cymma (0 — He MOJICUUTHIBATD).
0x54 426 bytes Bootstrap Code
0x01FE WORD 55 AA

3arpy304Hblii CEKTOp — TEXHUKA
BOCCTAHOBNEHNA

Oco3HaBas 3Ha4MMOCTb 3arpy3oyHoro cektopa, Windows NT
npy hopMaTUPOBaHUN OWCKA CO3LAET ero 3epKanbHyto KOnuio
(npaega, Tonbko Ha NTFS-pasgenax). Windows NT 4.0 pacno-
naraet ee nocepeauHe noruyeckoro aucka, a Windows 2000 —
B MocnegHeM cekTope pasgena. Ecnu partition table uena, npo-
CTO NepenanTe B HA4ano crnegyoLero pasgena v oTcTynuTe Ha
cexTop Haszag (Windows 2000) unn nogenute KONM4ecTBo Cek-
TOPOB NOrMYECKOr0 AVCKa NOMonam (C OKPYrfEHUEM B HUXKHIO
CTOPOHY) M cKaxuTe pegaktopy ancka «GO» (Windows NT 4.0).

Ecnu xe Tabnuua pasgenos paspyLleHa, HanTn KONuio Cek-
TOpa MOXHO rnobansHbIM NOUCKOM (MwmTe cTPoKy «NTFS» no
CMeLLeHnio 3 OT Havana cektopa). [oCKONbKY NOoXeHue Ko-
MM OUKCUPOBAHO U OTCUUTBLIBAETCS OT Ha4yana Normyeckoro
OMCKa, Mbl MOXeM C abCONOTHOWM YBEPEHHOCTLIO ONPeAenUTb
rpaHuubl pasgena.

Honyctum, konua boot HangeHa B cektope 1 289 724, a
none NumberSectors cogepxuT 3HaveHne 12 289 661. Torga
KOHeYHbI CeKTop pasgena paseH 1 289 724, a cTapTOBbIN:
1289724 — 12289661 == 63. [1OCKONbKY 3arpy304HbIA CEKTOP
pacrnonoXxeH Ha paccTosiHUM OfHOW rofIoBKM OT partition table,
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o6pa3oBanue

4TO cooTBeTCTBYET SectorPerTrack-cekTopam, Mbl MOXEM BOC-
CTaHOBUTb U ee.

B oTcyTCTBUM KOMUIA, bOOt-CEKTOP NPUXOANTCA PEKOHCTPY-
npoBath BPy4Hyl0. 3T0 nerko. B none upexntudumkaropa npo-
n3soauTens 3aHocutcs cTpoka «NTFS» (6e3 KaBbl4eK, HO C
4eTbIpbMs NPobGenamu Ha KoHLe). Konm4ecTso CEKTOpPOB B Tpe-
KEe ¥ YMCIO rofIOBOK 3aMOSHATCS MCXOAA U3 TEKYLLIE reoMeT-
pum gncka. Konm4ecTBo CKpbITbIX CEKTOPOB (T.€. CEKTOPOB, pac-
MONOXEHHbIX MeXAY Ha4anoM pasgena v boot-cektopom) pas-
HO uwucny ronoBok. ObLee KONUYECTBO CEKTOPOB B pasfene
BbIYMCNAETCA HA OCHOBAHUM ero pas3mepa (ecnm TouYHbIA pas-
[ieNl He 3BECTeH, 6epuTe 3Ha4eHne ¢ 3anacom).

KornnyectBo CeKTOpOB B KnacTepe Onpefenutb CroxHee
(ocobeHHo, ecnu AMCK 0ThopMaTUPOBaH CO 3HAYEHVEM, OTAMY-
HbIM OT MPUHSATOrO MO YyMONYaHuio). Ho cutyauus BoBce He 6e3-
HapexHa. MNocnefoeatensHo ckaHupys (ainosble 3anucu B
MFT, HaviguTe chann ¢ 3apaHee M3BECTHOW curHaTypown. Myctb
ons onpegeneHHocTy ato 6yaeT NTOSKRNL.EXE. OTkpotiTe ero
ayTeHTU4Hylo Konuio B HEX-pepiaktope, Haigute yHUKanbHy0
nocnefoBaTenbHOCTb, FAPaHTUPOBAHO He BCTPEYAIOLLYIOCA HU
B Kakux gpyrux goainax n pacnonoxeHHyo B npegenax nepebix
512 6aiT OT ero Hayana, nocne 4Yero Hangute ee rnodasnbHbIM
MOWMCKOM Ha Aycke. HauanbHbIn HoMep Knactepa Bam U3BeCTeH
(oH comepxwutcs B MFT), normyeckuin HOMep cekTopa Toxe (ero
HaLlen OUCKOBbIN pefakTop). Tenepb 0CTAETCA NULLL COOTHEC-
TV 3TV [iBE BEIN4MHBI MEXAY CO60W. EcTecTBeHHO, ecrv Ancko-
BbI pefakTop HanpeT yaaneHHyo konuo ntoskrnl.exe (Mnu Ha
QMCKe 6yayT NPUCYTCTBOBATL HECKONBKO (hainos ntoskrnl.exe),
[aHHbIA MeTOR AacT OCeYKY, MO3TOMY MONYYeHHbIN pesynsTar
HEOBXOAMMO YTOYHWUTL Ha ApYyruX dhainax.

Jlornyeckuit Homep nepeoro knactepa MFT paseH nepeo-
My KnacTepy, B Ha4ase KOToporo BCTpeTunack cTpoka «FILE*»
(KoHeuHo, npu ToM ycnoeuu, 4To MFT He 6bIn NepemeLLieH).
LLratHo Windows Beigensiet nog MFT 10% oT emkocTu pasge-
na, nomeLLas 3epkano B cepefuHy. Kpome Toro, cchifika Ha
3epkano npucytcTeyeT u B camoM MFT. Ecnu xe oH paspy-
LLeH, NepemMecTUTeCh B CepeanHy AMCKa, HEMHOro OTCTYnuTe
Ha3af 1 NoBTOpUTE rNobanbHbIA NOUCK CTPOKK «FILE™» (Tonb-
KO CMOTpUTE, He BbINeTUTe B cocenHuin pasaen!). MNepsoe xe
HaleHHoe BXOXAEHWE C BbICOKON CTENeHbio BEpPOSITHOCTU U
6yOeT 3epkanom.

Konn4ecTBo KnacTepoB Ha cermeHT 06bI4HO paBHO F6h, a
Ha 6rnoke nHaekcos — 01h. [pyrux 3Ha4eHWi# MHe BCTpeyaTb
He AoBoaMnoCh. CepuitHbIn HOMEP TOMa MOXET 6biTb TaKxXe
NO6LIM — OH HU Ha YTO He BUSET.

[ns BOoCCTAHOBMIEHWS OTCYTCTBYIOLLErO (MCKaXEHHOro)
bootstrap code 3arpysunTte KOHCOMb BOCCTAHOBNEHWUS U OTAAN-
Te komaHgy FIXBOOT.

3aknio4yenue

Kak B1aHO, B BOCCTAHOBMEHUM JaHHbIX HET HAYEro M1r4ecKo-
ro 1 Ans ycTpaHeHus 60MbLUMHCTBA TUMOB pa3pyLLEHWii He Tpe-
6yeTca HUKaKoW KBanudukaummn. Ecim xe HEKOTOPbIE MOMEHTbI
BaM He MOHATHbI, NepeyuTanTe 3Ty CTaThio C AVICKOBbLIM pefak-
TOpPOM B pykax. 1o Cx nop Mbl FOBOPUAM O AOCTATOYHO MpO-
CTbIX M XOPOLLIO M3BECTHBIX BELLAX. Tenepb, Kak creayert packa-
4aBLUMCb W OCBOMBLLWNCH C OCHOBHBIMMW MOHATUAMMU, Mbl MOXEM
oTnpaensATbca B camble fedpn NTFS, BOCCTaHOBNEHUIO CTPYK-
TYp KOTOPOVi MOCBALLEHA CReayoLas CTaTbs 3TOro LUMKNa.
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