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B 37041 CTaThe Mbl PACCMOTPUM OCHOBHbIE CTPYKTYDbL AaHHbIX ghanosov cuctembl NTFS, onpeaenstoLme
ee cyTb —aBHyro ghainosyro 3annce MFT, ghaiioBele 3anven FILE Record v nocnesoBaresibHOCTH
00HOB/EHNA (Update sequence nn fix-ups), 663 3HaHNS KOTOPbIX OCMbICIIEHHAS PAO0TA C PEAAKTOPOM
JANCKa 1 Py4HOE/TI0/TyaBTOMATUYECKOE BOCCTAHOB/IEHUE IAHHBIX IPOCTO HEBO3MOXHbI!

@aiinosyto cuctemy NTFS npuHATO onucbIBaTh Kak COXHYHO
pensuMoHHyto 6a3y [aHHbIX, 06eCKypaXunBatoLLyo rpaHanos-
HOCTbIO CBOEr0 apXUTEKTYPHOrO 3aMbiCfia He OFHO MOKONEHWe
HaumHawowux uccnegosateneir. NTFS noxoxa Ha OrpoMHbIiA,
OKYTaHHbI MPakoM NabupuHT, B KOTOPOM OYEHb fIerko 3abny-
OUTbCS. Xakepbl 4aBHO pa3obpanucb C OCHOBHLIMU CTPYKTY-
paMu faHHbIX, OCBETUB MarncTpasibHble KOpUaopbl NabupuH-
Ta CBeTOM MHOXecTBa (hakenioB. bokoBble OTBETBNEHWA pas-
BefiaHbl HAMHOO XYXe U1 BCE eLLe HaX04AaTCcA No BNacTh TbMbl,
XPaHALLE MHOXECTBO CMEPTOHOCHbIX JIOBYLLEK, XAYLLMX CBO-
ux uccneposareneit. B obuiem, ecnu NTFS-«yutanky» MOXHO
3anporpaMmmpoBaTh 6yKBanbHO 3a OfMH BeYep (C oTnagkon!),
nucatb Ha NTFS-ToMa eLle HMKTO He puckoBar.

K cyacTblo, HUKTO He TpebyeT OT Hac HamnucaHus NosHo-
ueHHoro NTFS-gparieepa! Halwa 3apa4a 3Ha4MTeNbHO CKPOM-
Hee —BepHYTb Pa3pyLLUEHHbIA TOM B COCTOSIHWE, MPUrogHoe ans
BOCMPUSATUSA ONepaLyoHHO CUCTEMON (3afaq4a-MakCUMyM) Unm
U3BNEYb U3 HErO BCE LiEHHbIE halinbl (3agada-MuHUMyM). BHu-
KaTb B CTPYKTYPY XYPHAN0B TpaH3akKuui, OecKpunTopos be-
30MacHOCTU, ABOMYHbIX OEpEeBbEB MHAEKCALMA Ans 3T0ro co-
BEpLUEHHO Heobsa3aTenbHo! PeanbHo Ham noTpebyeTtcs pa-
306paThCs WL C YCTPOWCTBOM FMaBHOM (haiinoBow 3anucn —
MFT 1 HeCKONbKMX [OYEPHUX MOACTPYKTYP.

0630p NTFS ¢ BbICOTbI NTUYLErO NONETA

OCHOBHbIM CTPYKTYPHbLIM 31IEMEHTOM BCSIKOW (halnoBon cuc-
TeMbl ABNSETCS TOM (volume), B cnyyae ¢ FAT cosnagatoLumii ¢
pasgernom (partition), 0 KOTOPOM Mbl FOBOPWIIM B NPOLLIAION CTa-
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The [1, 2]. NTFS nopnepxuBaeTt ToMa, COCTOSILLME U3 HECKOSTb-
Kux pasgenos. MNogpobHee cxeMy 0TO6paXeHWs TOMOB Ha pas-
Lefbl Mbl 06CYOMM B CreflyloLLel cTaTbe 3TOr0 LUyKna, a noka
xXe 6yneM Ona NpoCTOThbl CYMUTATL, YTO TOM NpeacTaBndeT Co-
601 0ThopMaTMpPOBaHHLIN pa3gen (T.e. pasgen, cogepxaLlui
Cry>Xe6Hble CTPYKTYpbl PannoBoi CUCTEMBI).

Wolume element

Wolume element

Dizk
partition

Stripe unit

PucyHok 1. OGHuHBN (CneBa) M paspsXeHHH (cmpaBa) ToMa

BonbLUMHCTBO (hannoBbIX CUCTEM TPaKTYIOT TOM Kak COBO-
KYNHOCTb (haiifioB, CBO6G0AHOM0 ANCKOBOMO MPOCTPaHCTBA U Ciy-
XebHbIX CTPYKTYP (harnoson cuctemsl, HO B NTFS Bce cryxe6-
Hble CTPYKTYpbl NpefcTaBfeHbl annamum, Kotopble (kak 3T1o u
MOSIOXEHO (haiiny) MOryT HAXOAWUTLCS B NOGOM MECTE TOMa, Npu
HEeo6X0AMMOCTM (hparMeHTUPYS cebsi Ha HECKOMbKO YacTe.
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CambIM rnaBHbIM Cly>Xe6HbIM thaiinom sensietca SMFT —
Master File Table (rnasHas caiinosas Tabnmua) — cBoeo6pas-
Has 6a3a faHHbIX, XpaHaLLas nHdopmaumio 060 Beex hannax
TOMa — WX UMeHax, atpubyTax, cnocobe u nopsake pasmeLLe-
HUS Ha OUCKe (KaTanor Takxe aensercs hainiom 0coboro Tuna,
CO CMUCKOM MpuHagnexawymx emy hannos v nogkaranoros
BHYTpM). BaxxHo nogyepkHyTh, 4T0 B MFT npucyTCTBYIOT BCE
(hannsl, HaxogsLLMecs BO BCEX nofkaranorax toma, noaromy
[Nsi BOCCTaHOBNEHUs avcka Hanuums $MTF-chaiina 6yneT Bron-
He [oCTaTo4Ho.

OcTanbHble cnyxebHble hainbl (KCTaTu roBops, Ha3blBae-
Mble MeTadhainamm unn mMetagaHHbiMm — metafile/metadata
COOTBETCTBEHHO M BCEra NpeLBapstoTcs 3HakoM gorapa «$»)
HOCAT Cyry60 BCrioOMOraTeSibHbli XapakTep, MHTEPECHbIV TOSb-
KO camoi thannioson cucteme. K HUM B NepByo 04Yepeb OTHO-
carcs: $LogFile — dpaiin TpaH3akumit, $Bitmap — kapTa ceo60oa-
Horo/3aHsToro npoctpaHcTea, $BadClust — nepeyeHb nnoxmx
knactepoB U T. A. (MoapobHee 0 Ha3HAYEHWM KAXX[Oro U3 dhai-
nos 6yfeT pacckasaHo B cnefytoLlen ctaTtbe). Tekylme Bep-
cum Windows 6110KMpYIOT BOCTYM K CNYXe6HbIM hanam ¢ npu-
KNagHoro ypoBHs (gaxe ¢ npasamu agMuHucTparopal), u Bcsi-
Kasi NoMbITKa OTKPbLITUS/CO3AaHNA Takoro ganna B KOPHEBOM
Kartarnore obpeyeHa Ha Heycrex.

Knaccuyeckoe onpefesnieHne, faHHoe B y4ebHMKax MHop-
MaTWKW, OTOXAECTBAAET hain ¢ UMEHOBAHHOW 3amnucbio Ha
aucke. BonbLWIMHCTBO (hannoBbIX CUCTEM OOOABNSAET K ITOMY
NoHsATME aTpubyTa (attribute) — HekoTOpOM BCNOMOraTenbHow
XapakTepuUCTMKK, ONUChIBAIOLLEN BPEMS CO3aaHus, npasa fo-
ctynaunT. A. B NTFS uma caiina, gaHHble canna v ero atpu-
6y Tbl MONHOCTLIO YpaBHEHbI B NpaBax. MoXHO ckasaTtb, 4TO
Bcskun NTFS-haiin npeacraBnseT co60M COBOKYMHOCTL at-
p1OYTOB, KaXAbIM U3 KOTOPbIX XPaHUTCA KaK OTAeSbHbIA No-
TOK (streams) 6aiToB, MO3TOMY BO M36eXaHWe NyTaHWULb! aT-
pnbyThl, XpaHsaLuMe AaHHble daina, 4acTo HasbiBaloT NoTo-
Kamu.

Kaxgbin atpmbyT coctomT 13 Tena (body) u 3aronoeka
(header). ATpubyTbI fendTcs Ha pe3naeHTHble (resident) n He-
pesugeHTHble (non-resident). PeanaeHTHbIe aTpubyTbl XpaHAT-
ca HenocpencTeeHHo B $MTF, 4TO CyLLECTBEHHO YMeHbLuaeT
rpaHynauuio AMCKOBOrO MPOCTPAHCTBA U COKpAaLLaeT Bpems
pocTyna. HepeaupeHTHble — xpaHst B $MTF nuwb cBoit 3aro-
NOBOK, OMUCHLIBAKOLWMIA NOPALOK pas3MeLLeHns aTpudyTa Ha
LMCKe.

HasHayeHue atpmbyTa onpegensercs ero Tvnom (type) —
4yeTbipex6anToBbIM LLECTHAALATEPUYHbIM 3Ha4YeHneM. [Mpu
XenaHum atpubyTy MOXHO AaTh eLle M uMs (name), COCTOs-
LLiee 13 CMMBOJIOB, BXOASALLMX B COOTBETCTBYIOLLEE NPOCTPaH-
CTBO uMeH. lNoaasnsioee 60NbLIMHCTBO (hannoB MMeeT no
MeHbLLEN Mepe Tpu atpubyTa: CTaHAapTHas MHdopMaums o
thaiine (spems cozpaHus, MOgMUKaLMKU NOCNeaHero JocTy-
na, npaea gocTyna u T. A.) XpaHutcs B atpubyTe tmna 10h, yc-

Bepcun NTFS

CnyxebHble cTpyKTypbI (hannoBor cuctembl NTFS He ocTaroT-
CA MOCTOSIHHbIMW, & CNnerka MeHsloTCH OT OQHON Bepcuu
Windows NT k gpyroi (cm. Tabnuuy 1). 10T hakT cnepyeTt
MPWHATb BO BHUMAHWE NpY MCMOSIb30BAHUM aBTOMATU3UPOBaH-
HbIX «OOKTOPOB». [onae Ha 6onee ceexyto Bepcuo NTFS,
«[OKTOP», HE OCHALLEHHbIN MOLLHbIM Al, MOXeT 3anyTaTbcs B
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nosHo o603Ha4aemMom $STANDARD_INFORMATION. PaHHue
Bepcumn Windows NT nossonsnu obpaiiatbes K arpuéytam no
MX YCNoBHbIM 0603HavYeHnsaMm, ogHako Windows 2000 u
Windows XP nuLeHbl 31O BO3MOXHOCTW. [TonHoe ums dai-
na (He nytatb ¢ nyTem!) xpaHutca B aTpubyTte Tuna 30h
($FILE_NAME). Ecrv y cpaiina ecTb 0fHO Unu Gonee anstep-
HaTMBHbIX UMeH (Hanpumep, MS-DOS-ums), Takux atpubyTos
MOXET OblTb HECKONbKO. 34ecb xe xpaHuTca ccebinka (file
reference) Ha MaTepuHCKUI KaTanor, No3eonatLLas pa3obpars-
CAl, K KAKOMy Karanory faHHblii dhann/nogkaranor npuHagne-
XuT. [aHHble daina no yMonyaHuio XpaHaTcs B 6e3bIMAHHOM
atpubyte Tna 80h ($DATA), opgHaKo Npu xXenaHum npuknag-
Hble NPUIOXEHWA MOryT co3haBaTh AOMNONHUTENbHbLIE MOTOKU
OaHHbIX, OTAENAS UMs aTpubyTa OT UMEHM haina 3HaKoM BO-
eTouma, Hanpumep:

ECHO xxx > file:attrl; ECHO yyy > file:attr2; J
more < file:attrl; more < file:attr2

M3HauansHo B NTFS 6bina 3anoxeHa cnoco6HOCTb UHAEK-
caumm nobbIx aTpubyToB, 3HAYMTENBHO COKpaLLaroLLas Bpems
noucka paina no 3agaHHOMy CMMCKY KpUTepues (Hanpumep,
BPEMEHM NocnedHero goctyna). BHyTpeHHUe MHOEKChI XpaHaT-
Csl B B[ OBOMYHbIX OEPEBLEB, MOITOMY CpeHee BPEeMS Bbl-
nonHeHus 3anpoca oueHusaetcsa kak O(lg n). OgHako B Teky-
wux NTFS-gpariBepax peanu3oBaHa MHAeKcauWs nNuLib No
OQHOMY aTpubyTy —MUMEHM haina. Kak yxe roBopuocs BhiLLe,
KaTanor npeacTaBnseT co60i 0CO6EHHbIN dhann — ain uH-
pekcos (INDEX). B otnuume ot FAT, rge dhain kartanora npeg-
CTaBNsET eOQUHCTBEHHbIA UCTOYHUK OaHHbIX 06 OpraHu3aumu
channos, B NTFS oH ucnonb3yeTcs NuLLb A8 YCKOPEHWs Joc-
Tyna K COOEepXUMOMY OMPEKTOPUMN U He ABNSETCA 0653aTenb-
HbIM, MOCKOJSIbKY CCbIfIKa Ha MaTePUHCKWI KaTanor BCAKOro
thanna B 0693aTesIbHOM NopsaaKe NPUCYTCTBYET B aTpnbyTe ero
umenn (SFILE_NAME).

KaxabIn aTpubyT MOXET 6bIThb 3aLLMGPOBaH, Pa3psKeH Unm
cxart. OpHako TexHuka paboTbl C TaKUMKU aTpubyTamm BbIXO-
OWT AaneKko 3a paMku NepBMYHOIO 3HAKOMCTBA C OpraHu3auu-
el haiinoBomn cucTeMbl 1 ByAET pacCMOTpeHa no3gHee. A noka
Xe Mbl YriyouMmcs B n3yveHune yHaameHTa hannosoi cucte-
Mbl — CTPYKTYpbl SMFT.

ImaBHas thaiinoBas 3anuchb
(master file table)
B npouecce opmaTpoBaHus NIOrM4eckoro pasgena, B ero
Havarne coagaetcs Tak HadbiBaemas MTF-3oHa (MFT-zone), no
ymonyaHuio 3aHumarowast 12,5% ot eMkoctu Toma (a BOBCe
He 12%, Kak yTBEpX4AeTca BO MHOMMX Nybnukaumsx), Xota B
3aBMCMMOCTHU OT 3Ha4YeHust napameTpa NifsMftZoneReservation
OHa MOXeT cocTaBnATb 25%, 37% vunn 50%.

B aToit o6nactu pacrnionoxeH $MFT-chain, nsHayanbHo
3aHnMaloLWMin nopagka 64 CeKTopoB M pacTyLUMi OT Havana

M3MEHEHHbIX CTPYKTYpax 1 paspyLUmMTb BMOMHE 3[OPOBbIA TOM.

Ta6nmua 1. Onpesenerme Bepcuu NTFS Mo onepaupyoHHOM CHUCTeMe

Bepcust NTFS | OnepanuonHas cuctemMa | Yca0BHOe 0003HAYeHHe
1.2 Windows NT NT
3.0 Windows 2000 W2K
3.1 Windows XP XP
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MFT-30HbI K €€ KOHLY Mo Mepe COo34aHus HOBbIX MONb30Ba-
TenbCKMX channos/nogkaranoros. Takum 06pa3om, 4em 60onb-
Lue hansioB COLEPXKUTCA HA OUCKOBOM TOME, TeM 60sibLUe pas-
mep MFT. MpuénuautenbHoit paamep $MFT-haiina MoxHo
oueHuTb No cnepytowen gopmyrne: sizeof(FILE Record) N Files,
roe sizeof(FILE Record) o6biuHo paBeH 1 K6, a N Files — non-
HOe KOMnM4ecTBO (hanfioB/MogKaHanoB pasgena, BKoYas He-
[aBHO yaarneHHble.

[Ons npepotepatleHus dparmenTtaumn $MFT-cpaiina MFT-
30Ha YOEpXUTCA 3ape3epBMPOBAHHON BMJIOTb [0 MOJIHOMO UC-
YyepnaHus CBOGOHOro MPOCTPaHCTBA TOMa, 3aTeM He3apaew-
CTBOBaHHbIN «xBoCT» MFT-30HbI ycekaeTcs B fiBa pasa, 0CBO-
60Xaas MecTo Ans nonb3oBartesbCkux hannos. 3TOT Npouecc
MOXET MOBTOPATLCA MHOMOKPATHO, BMNOTL [0 MOSHOW OTAAYM
BCEro 3ape3epBypoBaHHOro npocTpaHcTea. PelueHne kpacu-
BO€, XOTSl U He HoBOe. MHorve 13 gansioBbIx CUCTEM BOCbMU-
[ecATbIX NMO3BONAN pe3epBrnpoBaTh 3afaHHOe AUCKOBOE Mpo-
CTPaHCTBO B XBOCTE aKTUBHbIX haisioB, TEM cambIM cokpaLlas
nx chparmeHTaumio (npnyem obbix anos, a He TONMbKO Chy-
XeBHbIX). B yacTHOCTK, Takas cnocobHocTb 6bina y DOS 3.0,
paspaboTaHHON LN NepCcoHanbHbIX KOMMbIOTEPOB TUNa Arar.
MOXeT, KTO MOMHUT TaKyto MaLLunHy?

Korga $MFT-chaiin gocturaet rpaHuy, MFT-30HbI, B X0ae
CBOEro MocfieaytoLLero pocta OH HeM36eXHO bparMeHTupyeT-
Cfl, BbI3blBas 06BaNbHOE NafeHne NPOM3BOAUTENBHOCTM thaw-
NOBOW CUCTEMBI, NMPUYeM noaasnsoLiee 60MbLUMHCTBO Aed-
parmeHTatopoB $MFT-chaiin He obpabatbiaioT! A Begb API
AedparMeHTaLmm, BCTpOeHHoe B WTaTtHbIN NTFS-gpaiisep, 310
B NpuHumMne noseonset! MogpobHOCTH (BMECTE C Camon yTu-
NMTON pedparMeHTaLmmn) MOXHO HalTK Ha cante Mapka Pyc-
cuHoBMYa. Ho, Kak 6bl TO HX 6bINo, 3anosHATL AUCKOBbLIN TOM
60ee 4em Ha 88% ero eMKOCTW KaTeropuyeckn He PeKOMeH-
pyetcs!

Mpu HeobxopumocTv SMFT-chaiin MoXeT GbITb NepPEMELLIEH
B N06YI0 4acTb ANCKA, U TOTAA B HA4ane TomMa ero yxe He oka-
xetcsi. CTapToBblii agpec SMFT-tbaiina xpaHutcs B Boot-cek-
Tope no cMmeLleHuo 30h 6anT OT ero Havana (cM. «boot-cek-
TOp», ONUCaHHbIN B NpeAblayLLei cTaTbe JaHHOro LyKna) u B
noAasnstoLeM 60MbLUMHCTBE CIy4aeB 3TOT afpec Cebinaercs
Ha 4-1 Knactep.

K—» MFT z0Ha
I MEcTo nog faine I

L MFT Konusa nepebix zaniced MFT

PucyHok 2. CTpykTypa AmMckoBoro ToMa mox NTFS

MECTO Nog & af bl

$MFT-chaitn npencTaBnsieT co6oi MaccuB 3anuceit Tvna
FILE Record (vunm B TepmunHonormum UNIX —inodes), kaxpgas na
KOTOPbIX OMMCbIBAET COOTBETCTBYIOLLMIA e hainn Unmn nogka-
Tanor (nogpo6Hee cM. pasgen «dannosble 3anucu»).

B nogasnstoLem 60MbLUMHCTBE Cyvaes chainn/nogkaranor
NOTHOCTbIO ONUCLIBAETCS OQHON-eAMHCTBEHHOM 3anucklo FILE

Mone3Hblil coBer

Record, xoTa TeOpeTUYeCKM 3TUX 3anucen MOXeT NoTpeboBats-
CSl N HECKOIbKO.

[ns ccbinku Ha ofHy hannosyro 3anucb U3 ApYron UCnosb-
3yeTcs ee NopsiaKoBbIA HOMEP (OH Xe uHaekc) B SMFT-caiine,
oTcunTbIBaeMbIn OT Hyns. Paiinosas cebinka (file reference) co-
CTOMT U3 [BYX YacTel (cm. Tabnuuy 2) — 48-6THOrO MHAEKca 1
16-6MTHOrO HOMepa nocnegoBaTensLHOCTY (sequence number).

Mpu yoaneHwn danna/katanora cooTBETCTBYOLLIAA eMy
thaiinosas nocnepoeateslbHOCTb MOMEYAETCS Kak Hemcnonb-
3yemasi. lNpy cos3paHuy HOBbIX halinos 3anucy, NOMeYeHHble
Kak Heucnonb3yemble, MOTYT 3aeMCTBOBATLCA BHOBb, NpU
3TOM CHeTYMK HOMepa NocnefoBaTenlbHOCTH, XPaHALLUIACS
BHYTPW (hainoBo 3anucu, yBennynBaeTcsl Ha eauHuLy. 3ToT
MeXaH13M NO3BOSISET OTCNEXMBATL «MePTBbIE» CChINKU Ha YXXe
ynaneHHble annsl — 04eBUAHO, sequence number BHYTpH file
reference 6ynet oTnMyaTbCa OT HOMepa NocneaoBaTeslbHOCTH
COOTBETCTBYIOLLIEN (haNNOBOW 3anucu (3Tov NPOBEPKON 3aHM-
Maetcs ytunuta chkdsk n aBTomMaT4eCcKn, HaCKOMbLKO MHE W3-
BECTHO, OHa He BbIMOMHAETCS).

Ta6muua 2. Crpykrypa daitnoBoit ccenkm (file reference)

Omnucanue
Wunexe daitnosoii 3amucu (FILE record number),
OTCUMTHIBAEMbIN OT HYJIS
Homep nocnenoBarenbHOCTH (sequence number)

Cwmemenue | Pazmep
00h 6
06h 2

Mepsble 12 3anuceit B8 MFT Bcerga 3aHMMAlOT CryXe6Hble
meTadpaiinbl: SMFT (co6eTeHHo, cam $MFT), SMFTMirr (3ep-
kano $MFT), $LogFile (cbain TpaHsakuwuii), $Volume (cBepe-
HUs 0 auckoBoM Tome), $AttrDef (onpepeneHHbie atpubyThl),
«.» (KOpHeBoii katarnor), $Bitmap (kapTa cBO6OAHOIO NPOCTPaH-
cTea), $Boot (cuctemHbii 3arpy3ymnk), $BadClus (nepeyeHb
MAOXuX KnacTepos) U T. I.

MepBble YeTbipe 3an1cK HACTONbKO BaXHbI, 4TO NPOAy6IM-
poBaHbl B crieuuansHom $SMFTMirr-chaiine, HaxoasLemes npu-
6n13nTeNbHO NocepeamHe aMcka (To4YHOe pacnonoxeHue xpa-
HUTCA B boot-cekTope no cMeLLeHuo 38h 6aiT OT ero Hayana).
Bonpekn ceoemy Hazsauuio, SMFTMirr — 310 OTHIOAb He 3ep-
kano scero $MFT-chaiina, 3T0 BCero nuiLLib KOMMs NepBabIX Ye-
ThIPEX 3NEMEHTOB.

3anvicy ¢ 12 no 15 nomeyeHbl Kak UCMONb3yeMble, HO B
LENCTBUTENIbHOCTM Xe OHU MYCThbl (KaK HeTpyaHO JorafaThbes,
370 3afen Ha 6yayulee). 3anucu ¢ 16 no 23 He 3afeicTBOBa-
Hbl 1 YECTHO NMOMEYEHbI KaK HEUCMOb3yeMble.

HaunHas ¢ 24-n 3anvcy pacnonaraitoTcs nonb3oBaTenbe-
Kve dhannbl 1 Katanoru. Yetblpe meTadpanna, NoSBMBLLMXCS B
W2K - $0bjld, $Quota, $Reparse 1 $Usndrnl, moryT pacnona-
raTbCsi B Nto60W 3anvcu, HOMep KOTOPOW paseH 24 unu 601b-
LUe (KaK Mbl MOMHUM, HOMepa (hainoBbIX 3anucei OTCUMTLIBa-
t0TCA HA4YMHAsA C HyNS).

[nsa 3HakomcTBa ¢ MFT 3anycTtum DiskExplorer ot Runtime
Software, He 3abbiBasi 0 TOM, YTO OH TPEOYET NPaB aaMUHUCT-
patopa, B MeHto «File» HageM NyHKT «Drive» 1 B OTKPbIBLIEM-
CSl ANanoroBOM OKHe Bbl6EpEM NOrMYECKUA ANCK, KOTOPbIA Mbl
XOTUM pefakTnpoBathb. 3aTemM B MeHio «Goto» BbIGEPEM MYyHKT
«Mft», 3actaBndasa DiskExplorer nepeiitn k MFT, aBToMatunyec-

Kak 6bICTpo y3HaTb TUN Tekyllero pasgena — FAT unm NTFS? [a o4eHb mMpocTo — JOCTAaTO4HO Monpo6oBaTh CO3[aTh B €ro
KOpHeBOM Katasore cann $mft —ecnm oH 6ynet cozaaH yeneLHo, To 310 FAT 1 coOTBETCTBEHHO Ha060poT. Ecnn chaiin $Extend
6yOeT co3faH yCrneLuHo, To Bepcus hanioBoi cuctembl 3.0 unu BbilLe.
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KU MEHSiIi PeXMM OTOOpaXeHus Ha Hambomnee ecTeCTBEHHbIN

(cm. puc. 3).

Kak BapuaHT MOXHO Haxatb <F6> (View as File Entry) n npo-

MOTaTb HECKOMBKO NepBbIX CEKTOPOB Knasuiwen <Page Down>.
Onsa kaxporo n3 annos DiskExplorer coobLyaeT:

B Homep cekTopa, K KOTOPOMY AaHHasA hainosas 3anmcb nNpu-
HagnexuT (obpaTute BHMMaHWE, 4TO HOMEpa CEKTOPOB
MOHOTOHHO YBENIMYMBAIOTCA Ha 2, NOATBEpPXAas TOT hakT,
YTO pasMep OOHOM parnoBon 3anucu paseH 1 K6anty,
OfHaKO Bbl MOXETE CTOSKHYTbCA WU C APYrUMU 3HAYEHMS-
mu). Ons ypo6etBa MHhopMaums oTobpaxaercs cpasy B
[BYX CMCTEMaXxX MCHUCNEHWA — LUECTHaALaTEPUYHON W fe-
CATUYHON;

B ocHoBHOE MMA havina/kaTtanora (T.e. uma chaina u3 3aro-
JTIOBKa (pansnioBon 3anucu, HekoTopble hannbl UMEIOT He-
CKONMbKO anbTepHaTMBHbIX MMeH). Ecnn nmsa danna/kata-
nora 3a4epKHyTO, 3HAYMT, OH ObiN yOarneH, HoO COOTBETCTBY-
Iowas emy dpannosas 3anucb Bce ewle uena. Ytobbl ns-
BneYb hain ¢ aucka (He BaXHO, yAaneHHbI Unn HeT) nog-
BEAUTE K HEMY Kypcop v HaxmuTe <Ctrl-T> gna npocmoTpa
€ro COAepX1MOoro B LuecTHaguarepnyHom suge unu <Ctrl-
S> ana coxpaHeHus anna Ha guck. To xe camoe MOXHO
coenatb M Yepe3 KOHTEKCTHOE MEHIO (pasfen «recovery»).
Mpn HaxaTtum Ha <Ctrl-C> B 6ydhep o6bmeHa konupyeTcs
nocnefoBaTenbHOCTb KNacTepoB, 3aHATbIX (hannom (Hanpu-
mep, «DISKEXPL:K:1034240-1034240»).

B 11N dharinosow 3anucu — ain 3To unm Karanor?

B atpubyTbl hanna/katanora —a = apxuBHbIi hain, r = Tonb-
KO Ha YTeHue, h = CKpbITbIN, S = CUCTEMHBIN, | = MeTKa ToMa,
d = karanor, ¢ = cxartbli hawn;

B pasmep dhanna B 6aniTax B 4ECATUYHON CUCTEME UCUUCHE-
HUsa (He gns katanoros!);

B paty 1 Bpema mogudmkauumn daiina/karanora;

B Homep nepBoro knactepa panna/katanora (unm «resident»
A9 NOMHOCTBIO Pe3NIEHTHbLIX (daiinoB/kaTanoros);

B nepedeHb TmnoB NTFS-atpnbyToB, umetowmxcs y canna/
KaTanora, 3anvcaHHbIX B LUECTHaALATepUYHON HoTaumm
(06bI4HO 3Ta cTpoka umeet Bug 10 30 80 — aTpubyT CTaH-
JapTHOW MHdopmaumn, aTpuéyT UMEHN 1 aTpUBYT OaHHbIX
thanna);

B yHpekc dannosoii 3anmcu B MFT, BbipaXeHHbIN B LIECT-
HaaLaTepyuyHO 1 AECATUHHOM CUCTEMAX UCUUCTIEHNS U Che-
aytowwmn 3a cnosom «No:» (cokpaleHue oT Number — Ho-
mep);

B yHpekc hannoBol 3anncy MaTePUHCKOrO Karanora, Bbipa-
XEHHbIN B LWECTHAOLATEPUYHON N OEeCATUHHOW cucTemMax
ucumncnenms (5h — ecnu hann NpUHaANEXUT K KOPHEBOMY
katanory). [1ns 6bICTPOro nepemeLLeHms no annosbim 3a-
nMcsaM BblbepUTE B MeHI0 «Goto» NyHKT «Mft no» 1 BBegy-
Te TpebyeMblil MHOEKC B LUeCTHaALATepUYHOA unm gecs-
TUYHON (hopme;

B 1na HepeanOeHTHbIX harnos/kaTanoroB — nepeyveHb Knac-
TEPOB, 3aHATbIX (haWnoB B HEAEKOAMPOBAHHOM Buae (a
3psi — mornu 6bl U fekopmpoBatb!). Cxema KOgMPOBaHMSA
KnacTepoB OyfeT onvcaHa B CnegyoLwen cratbe.

MNpexgae Yem Npogonxartb YTeHue cTatbi, NONpobyunTe no-
akcnepumeHTuposaTb ¢ $MFT-ghaiinamm (0co6eHHo dhparmeH-
TUPOBaHHbIMW). [TOCMOTPUTE, KaK CO3L4al0TCA M YAANATC 3a-
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nucy 3 MFT. Jlyyiwe Bcero 310 genaTb Ha OUCKe, coaepxa-
LieM HeBOMbLLOE KONMYECTBO hainos/kaTanoroB. YTobbl He
dhopmatnpoBatb NOrMyecKnid AUCK, co3pamnte BUPTYanbHbIN
(6naro KONMYECTBO OMEPATUBHOWM MaMATU COBPEMEHHBIX KOM-
NblOTEPOB 3TO MO3BONSET).

£ Runtime’s DiskExplorer for NTFS [_ O[]
File Goto Link Edt Yiew Tooks Help

BAa%xrrl | BESG [ AY X3 R e
Sectar Mame Type  Attibutes Size Date Tst cluster  NT Attibutes -
#00000020 FMFT FILE _ sh 741594344 0R10.200313:4843  «000004 103080B0
No: #0[1], Parent directon: #5(+5], Rur: 12:C4 45 04
#00000022  $MFTMirn FILE _sh_ 4036 06.10.200318:48:43  #23D1E6 103080
34 Mo: ¥1[1], Parent directory: #5[<6]. Run: 31:01 EE D1 23
#00000024  $LogFile FILE __sh_ 67108264 06.10.200312:.42439 23D1EF 103080
k] No: #2[52). Parent directory: #5[<5]. Fun 32:00 40 E7 D1 23
*00000026  $Volume FLE _sh 0 06.10.200318:48:43  Resident 1030506070 6
3 MNo: %3[3]. Parent directory: »5[x], Run: Resident
#00000028  $AtuDef FILE __sh_ 2560 0B.10.200318:48:49  »00F480 10305080
an No: xdfwd], Parent directory: #5[<5]. Fun: 31:01 80 F4 0F
«00000028 DIR a_sh__ 09.10.2004 19:17:04 =2411F0 10306030408
42 Mo: ¥5[x5]. Parent directory: »5[x3], Run: 31:01 FO 11 24 *31:01 £1 90 F3 *31:01 67 CF 0@
#0000002C  $Bitmap FILE __sh_ 586880 06.10.200318:48:43  «2411F1 103080
44 Mo: #6[«E], Parent directory: #5[+5], Run: 32:90 00 F1 11 24
#0000002E $Boot FILE __sh_ 8192 06.10.200218:48:49  »000000 10305080
a6 No: #7[57). Parent directory: #5[+5). Fun: 11:02 00
#00000030  $BadClus FLE __sh 0 06.10.200318:48:43  Resident 10308080
ag No: #8[+8], Parent direchany: #5[+5], Rur: Resident
#00000032  $Secure FILE __sh 06.10.2002318:48:49 10308090904
5 Mo: #83[+3), Parent directory: #5[+6), Fun

[SectorOffsel]=+00000020::000 (32.0) S eleclion=+00000020::000-+00000020:000 =
Drive: K- (Hard diive), 37553304 (02301 EBD) sectorg Sectors 037 553 903
pan, @ BBCBCECEM BRI T B°H

NTFSUMPTMim\ SMFTMin\N TS
Walume: Clusterd: 0, Clster size: 8 sectors, Type: NTFS Fiegion: Chuster 00000004 (4)

Memary in use: 615024 view: “HRio | s

Pucynox 3. DiskExplorer oroBpaxaeT riaBHy®w QainoByl B3amuch
B eCTeCTBEHHOM Bufe

®aiinosbie 3anucu (FILE Record)

Bnarogaps Hammumio Disk Explorer ot Runtime Software ¢ dha-
NOBbLIMW 3anNMCAMU NPaKTUYECKWN HWKOTrOA He MpUXoguTcs pa-
60TaTb BPYYHYIO, TEM HE MEHEe 3HaHWE UX CTPYKTYPbl HAM He
nomeLuaer.

CTpyKTypHO (hannoBas 3anucb COCTOMT U3 3arosioBka
(header) 1 ogHOro MK Heckonbknx atpubyToB (attribute) npo-
M3BOJILHOW [LNWHbI, 3aBepLUIaeMbiXx MapkepoM KoHua (end
marker) — 4eTblpex6anToBbIM LIECTHAALATEPUYHBIM 3HAYEHM-
em FFFFFFFFh (cm. nuctuHr 1). HecmoTpsi Ha TO YTO Konnye-
CTBO W AfIMHA aTpubyTOB MEHSETCA OT OQHON (hanoBow 3anu-
CW K Opyron, pasmep camon cTpykTypbl FILE Record ctporo
thukcmpoBaH 1 B BONbLUMHCTBE Cryvaes paBeH 1 Kéanty (310
3HayeHue xpaHuTtcs B $boot-chaiine, He nyTaTh ¢ boot-cekTo-
pom!). Mpunyem nepsbIf 6aNT hanoBo 3anMcy Bceraa coena-
[aeT C HaYanom cekropa.

Ecnu peanbHas anuHa atpubyToB MeHbLLE pa3mepoB han-
NOBOW 3anucK, ee XBOCT NPOCTO He ucnonb3yerca. Ecnv xe
aTpubyThl He BMELLATCs B OTBEAEHHOE MM MPOCTPAHCTBO,
cosfaeTtcsa gononHutensHas darnnosas 3anuck (extra FILE
Record), ccbinaroLascs Ha CBOIO NpeawecTBeHHNLY.

JucTurr 1. CrTpykTypa OaitnoBoi Bamucyu

FILE Record

Header ; BaTroOJIOBOK
Attribute 1 ; aTpubyr 1

Attribute N
End Marker (FFFFFFFFh)

; aTpubyr N
; MapKep KOHLa

Attribute 2 ; arpudyr 2
MepBble YeTblpe GaviTa 3arofioBKa OKKYNMPOBaHbl Maru-
Yyeckon nocnefosaTenbHOCTbIO «FILE», curHanusmpytoLen o
TOM, 4TO Mbl UMeeM feno ¢ hainnoBOW 3anucblo TUna
FILE Record. Npu BOCCTAHOBNEHWUM CUNBbHO (PParMeHTUPOBaH-
Horo $MFT-cpaiina 3To 06CTOATENbCTBO UIPaeT PeLuatoLLyo
pOSib, NOCKONbKY NO3BOSIAET OTIINYUTL CEKTOPA, NpUHagnexa-
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wmne MFT, oT Bcex ocTanbHbix. Cnefom 3a curHatypon nget
16-paspsgHbIi yKasartesib, cogepXaluii CMeLLeHme nocneno-
BaTeNbHOCTN 06HOBNEHMS (update sequence, cM. pasgen
«[locnepnoBaTtensHOCTM 06HOBNEHNA»). [lod «ykasaTtenem»
3lecb 1 10 KOHUa pasfgena noapasymeBaeTcs CMeLLeHue oT
Hayana cektopa, OTCYMTLIBAEMOE OT HYNIA U BbIpaXeHHoe B
6anTax. B NT n W2K ato none sBcerga pasHo 002Ah, noatomy
4Ns noucka hannoBbIX 3anmMcerd MOXHO MCMOSb30BaTh CUr-
Hatypy «FILE*\x00», 4TO ymeHblUaeT BepOATHOCTb JIOXKHbIX
cpabatbiBaHuii. Mpasga, B XP v 6onee cTapwmnx cuctemax
nocnefoBaTesisHOCTb 06HOBNEHWUS XPaHUTCS MO CMEeLLEHUI0
002Dh, 1 nosTomy curHatypa npuobpeTtaeT cnefyowmnii Bug
«FILE-\x00».

Pa3mep 3aronoeka (kctatu ckasaTb, BapbUpYOLLUMACSA OT
O[HOW OnepaLMoHHON CUCTEMBI K ApYroi) B IBHOM BUAE HUMLe
He XpaHWTCS, BMECTO 3TOrO B 3arofioBKe NpUCYTCTBYET yKasa-
TeNb Ha NepBbIn aTpubyT, codepXaLlmii ero cMeLleHve B Haii-
Tax oTHocutenbHo Havana FILE Record, pacnofioXeHHbIn no
cMeLleHuto 14h 6anT ot Havana cektopa. CMeLleHns nocne-
LYIOLLMX aTPMBYTOB (E€CNM OHM €CTb) ONPeLenstoTCes NyTeM Cno-
XXEHMA pa3mMepoB BCEX NPepblayLLMX aTpubyToB (pasmep Kax-
[Oro 13 aTpubyToB COAEPXUTCS B €r0 3arofioBKe) CO CMeLLie-
HMeM nepsoro atpuéyTta. 3a KOHLOM nocnepHero aTpubyTa
HaxoauTcs mapkep koHua — FFFFFFFFh.

B no6aBok K aTOMy OnvHa (hanoBoW 3anucu XpaHWTCs B
OBYX nonsax — 32-paspagHoe none peansHoro pasmepa (real
size), HaxogsALLeecs No cMeLLeHno 18h 6ainT OT Havana cexTo-
pa, COAEPXXMT COBOKYMHLI pa3mep 3arofioBka, BCEX ero atpu-
6yTOB 1 MapKepa KOHLa, OKPYrMeHHbIN No 8-6anTHOM rpaHuLe.
32-pa3psigHoe none BbigeneHHoro pasmepa (allocated size),
HaxopgsaLeecs no cmewlennto 1Ch 6anlT OT Havana cekTopa,
COLEPXUT [eNCTBUTENbHBIV pasmep aiinoson 3anvcu B 6an-
Tax, OKPYrieHHbIN No pasmepy cektopa. JokymeHTaums Linux-
NTFS Project (Bepcus 0.4) ytBepxaaert, 4to allocated size gon-
XEH ObITb KpaTEH pa3mepy Knacrepa, O4HaKo B AeACTBUTENb-
HOCTW 3TO He Tak. B yacTHocTW, Ha moen malumHe allocated
Size paBeH YeTBEPTUHKE KnacTepa.

16-paspagHoe nore ¢naros, HaxosLLleecs No CMELLEHNIO
16h 6aiT OT Hayana cekTopa, B NOAABNSAOLEM GONbLUNHCTBE
Cny4aes NPUHUMAET OQHO U3 TPEX CrEayoLLmMX 3Ha4YeHui: 00h —
[aHHaa dhannoBas 3anucb He MUCNOMb3yeTcs UK accoLmmpo-
BaHHbIN C HeW thaiin/kaTanor yaaneH, 01h — caiinosas 3anuco
MCNonb3yeTca u onucbiBaeT dann, 02h — dannosas 3anuck
MCNONb3YETCSA M OMUCLIBAET KaTasor.

64-pas3psgHoe none, HaxogsaLeecs No cMeLLeHuo 20h 6ant
OT Ha4ana cekTopa, CoaepXuT nHaekc 6a30Boi (haiinoson 3a-
nueu. [Ana nepsoii hainosoi 3anuncy 3To none Bceraa pasHo
HymIo, & AN BCeX MOCMNeayoLLmnX, paclumperHbIX (extra) 3anu-
cell —UMHAEeKCy NepBou (hanosoin 3anvcu. PaclumpeHrHsle daii-
NOBbIE 3aNMUCKU MOTYT HAXOAUTLCA B NOObIX YacTax MFT, He
0693aTefibHO PALOM C OCHOBHOM 3anucblo. A pas Tak, Heo6xo-
OVM KakoW-TO MexaHu3M, obecrneymBatoLLmii 6bICTPbIA NOMCK
pacLUMpeHHbIX (hainoBbIX 3anucen, NPUHAAIeXaLUmMX AaHHo-
My channy (npocmatpumsats Becb MFT LienMKOM He npegnarath).
M 3TOT MexaHW3M OCHOBaH Ha BedEHWM CMNCKOB aTpubyToB
$ATTRIBUTE_LIST.

Cnucok aTpubyToB npeAcTaBnseT cobomn cneumansHbIn aT-
pubyT, [O6aBNSEMBIN K NEPBON (harnoBON 3anuncy 1 copepxa-
LUMIA UHOEKChI PacLUMPEHHBIX 3anncen.

76

OcrtasbHble nons 3aronoBka (hannoBon 3anncy He CToSb
BaXHbI U MOSTOMY 3[ieCb He paccmatpusaroTcs. MNpu Heobxo-
OMMOCTU obpaLLianTecs K gokymeHTaumm «Linux-NTFS Project».

Tabmua 3. CTpykTypa BaronoBka bainoBoi samucu (FILE Record)

C Pa3mep| OC Onucanue
00h 4 |mobGas Curnarypa (magic number) 'FILE'
04h 2 |motas CMelieHre HoMepa IocIeI0BaTeIbHOCTH OOHOBIECHUS
(update sequence number)
Pa3mep B clioBax HOMepa M0C/IEeI0BATENbHOCTU
06h 2 |mobGas OOHOBIICHHSI U MACCHUBA OOHOBJICHUS!
(Update Sequence Number & Array), ycioBHO (S)
08h 8 |moGas HOMe_p MOCIIeI0BATENBHOCTH (haiina TpaH3aKIHit
($LogFile Sequence Number wiu cokparerro LSN)
10h 2 |mo6Gas| Howmep nocieoBaTelbHOCTH (sequence number)
12h 2 nobast Cyeruuk xecTkux ccpulok (hard link)
14h 2 |mobGas Cwmenrenne niepsoro arpudyra (attribute)
®naru (flags)
3HaueHne Onucanue
0x00 DaiinoBast 3aMUCh HE UCTIONBL3YETCS
0x01 Daiinoas 3aMUCh UCIIONB3YETCS
16h 2 |mobas u onmchiBaet (aiin (file)
daitoBast 3a1KUCh UCIIOIB3YETCs
0x02 .
U onuchiBaeT Katanor (directory)
0x04 Tonbko bun I'eiiTc 3HaeT
0x08 Tonbko busa 'eiite 3HaeT
18h 4 |mobas PeanbHblit pa3mep (real size) daiinoBoii 3anucu
ICh 4 |mo6as Beizenennsiii pasvep (allocated size) daitnoBoit
3anucu
Ccouika (file reference) Ha 6a30Byt0 (aiinoByro 3anuch
20h 8 mobasi| (base FILE record) nnu HOJb, eciii gaHHas (aiinoBas
3anmch 0a3oBas
Wpnentudukarop cienyrouiero arpudyra
2 2 | ¢ (nexltaattribite 1D) P
2Ah 2 XP J11s1 BbIpaBHUBAHKS
Wupaexce panHoi (aiiioBoii 3amucu
2en & e (number of this MFT record)
Howmep nocneoBaTeIbHOCTH 0OHOBICHHUS
2 |mobas
(update sequence number)
MaccuB 10ci1eJoBaTeIbHOCTH OOHOBIICHHS
2S-2 |nmobas
(update sequence array)

locnepoBatenb,HOCTU 06HOBNEHUSA

(update sequence)

Byayun o4eHb BaXHbIMU KOMMOHEHTamMu (hainoBoi CUCTEMBI,
$MFT, INDEX u $LogFile HyxpaatTcs B MEXaHU3Me KOHTPOJSIS
LIeNOCTHOCTU CBOEro COAEePXMMOro. TpaguLUMOHHO Afis 3TOro
ucnonsaytotcs ECC/EDC-kofbl, 0gHaKo BO BpeMEHa NPOEKTH-
poBanua NTFS npoueccopbl 6611 He HACTONBKO BbICTPLIMM,
Kak Tenepb, ¥ pacyeT KOPPEKTUPYIOLLMX KOLOB 3aHMMan 3Ha-
4MTENBHOE BPEMS, CYLLIECTBEHHO CHUXaOLLee Npon3BoauUTE Nb-
HOCTb (DainoBoi cucTembl. MNO3TOMY OT HUX NPULLNOCL OTKa-
3artbcA. BmecTto atoro paspabotunku NTFS npumeHunm Tak
Ha3biBaeMble NocnefoBaTenbHOCTN 06HOBNEHUS (update
sequence), Tak xe HasblBaemble fix-up.

B KOHeL KaxZoro n3 CekTopos, crnarawwmx gannosyto
3anucb (INDEX Record, RCRD Record nnum RSTR Record) 3a-
nucblBaeTcs cneuuasnbHbld 16-6aMTOBLIN HOMEp nocefoBa-
TenbHOCTH 06HOBNEHMA (Update sequence number), gy6aupy-
€Mbl B 3arofioBke hanosow 3anvcu. MNpu kaxgon onepauum
yTeHUs gBa nocnefHux 6anTa cekTopa CBepseTcs C COOTBET-
CTBYIOLLMM Nonem 3arofioBka, u ecnv NTFS-gparisep o6Hapy-
XMBaeT pacxoxAeHue, AaHHas annosas 3anucb CYUTAETCH
HefencTBUTENbHOMN.

OcHoBHOE Ha3Ha4YeHue nocnepoBaTensHOCTEN 06HOBIE-
HUA — 3alwmTa oT «0bpbiBa 3anucu». Ecnn B npouecce 3anucu
CEKTOpa Ha OMCK MCYE3HET NuTaloLLlee HanpsKeHWe, MOXET
CIy4mUTLCA Tak, YTO NONOBMHA (hannoBom 3anucm 6ygeT ycneLu-
HO 3anucaHa, a gpyras nosioBMHa — COXpaHUT NPEeXHee Coaep-
XUMOe (charnosas 3anmcb, Kak Mbl MOMHUM, 0BbIY4HO COCTOUT
13 OBYX CEKTOPOB). [ocne BOCCTAaHOBNEHUSA NUTaHWA apansep
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(harnoBon CUCTEMbI HE MOXET YBEPEHHO CcKasaTb — Oblna nu
(havinosas 3anucb 3anucaHa LennkoM unu HeT. BoT TyT-To noc-
nepoBaTenbHOCTU O6HOBMEHWS W BbipyyatoT! MNpu Kaxgon ne-
pesanucy cektopa update sequence yBenuymBaeTtcs Ha egu-
HULY, 1 MOTOMY, €CNK Npou3oLLen 06pbIB 3anncK, 3Ha4eHne
nocneaoBaTeslbHOCTU OBHOBNEHUS HAXOAALLECA B 3arofioBke
(havinosou 3anucu, He 6yaeT coBnagaTh ¢ NocnegoBaTesibHOC-
Tbt0 OOHOBIIEHMS, PACMOSIOKEHHON B KOHLIE CekTopa.

OpuruHanbHoe COAepXUMOoe, PacnonoXeHHoe «nog» Moc-
nepoBaTenbHOCTbIO 0GHOBMEHUS, XPaHWUTCS B CNeLmanbHOM Mac-
cvBe 06HOBMEHMs (update sequence array), HaxoAsLLUMMUCS B
3arornoBke (hannoBoOW 3anncu HEMOCPELACTBEHHO 3a KOHLOM
update sequence number. [Ins BoccTaHOBMEHWS (DaNOBON 3a-
MUCY B UCXOLHBIN BUA, Mbl LOMKHbI U3BNEYb U3 3arofioBKa yka-
3aTenb Ha update sequence number (OH XpaHUTCS NO CMeLLe-
HU0 04h 6aiiT OT Havana 3arofioBKa) U CBEpUTL Nexallee no
3TOMYy agpecy 16-6aiTHOe 3HaYeHWe C NOCNEenHUM CIIOBOM Kax-
[Oro M3 CekTopoB, cnaratowmx cannosyto 3anmck (INDEX
Record, RCRD Record unv RSTR Record). Ecnm olu He coBna-
DyT, 3HAYUT COOTBETCTBYIOLLAA CTPYKTYPa AaHHbIX NOBpEXAeHa
1 1CNONb30BaTh ee CreayeT C 04eHb GOIbLLION OCTOPOXHOCTHIO
(a Ha nepBbIX Mopax Ny4Lle He UCMONb30BaTb BOOGLLE).

Mo cmewenunio 006h ot Havana cekTopa HaxoauTcs 16-
paspsigHoe none, XpaHsliee COBOKYMHbIA pa3mep Homepa
nocnefoBaTensHOCTY 06HOBEHUS BMECTE C MacCUBOM MOC-
nepoBaTenbHOCTN O6HOBNEHNS:

(sizeof (update sequence number) + sizeif (update sequence array))

BbIPaXEHHLIN B cnosax (He B 6anTax!). Mockonbky paamep Ho-
Mepa rnocrnefoBaresibHoCTU 06HOBIIEHWS BCErfa paseH OfHO-
My CrnoBy, TO pa3mep maccusa nocnepfosaTenbHOCTU 06HOB-
neHuns, BblpaXeHHbIV B 6aiiTax, paseH:

(update sequence number & update sequence array - 1)*2

CoO0TBETCTBEHHO CMeLLEeHNE Maccuea OpUrnHanbHOro co-
LEPXMNMOro pasHO:

(offset to update sequence number) + 2

B NT n W2K update sequence number Bcerga pacnonara-
eTcs no cmeuleHno 2Ah ot Hadvana FILE Record Header/
INDEX Header, a update sequence array —no cmetlenuo 2Ch.
B XP xe n 6ornee crapLumx cuctemax — no cMeteHmam 2Dh un
2Fh coOTBETCTBEHHO.

lNepBoe cnoBo MaccuBa NocnefoBaTelbHOCTY O6HOBNEHMUS
COOTBETCTBYeT MOCNefHeMy CNOBY NepBOro cekTopa
FILE Record/INDEX. BTopoe — nocnegHemy crnoBy BTOPOro
cekTopauT. O.[nsa BOCCTAHOBNEHWS CEKTOPA B UCXOAHbIV BUA
Mbl JOMKHbI BEPHYTb BCE 3NIEMEHTLI MaccuBa nocnefoBaTesb-
HOCTV OBHOBNEHUSA HA UX 3aKOHHbIE MECTa (ECTECTBEHHO, MO-
ONULMPYETCA He caM CEKTOP, a ero Konus B namsTy).

MpofemMoHCTpMUpyem 3TO Ha cnedytoLleM npuMepe:
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JucTuHT 2. Opurmxansnan barnoBast Bamuce AO BOCCTaHOBIEHUS
--> Hayajyo nepBoro cekropa FILE Record
00000000: 46 49 4C 45-2A 00 03 00-7C 77 1A 04-02 00 00 00 FILE* ¥ |w-4@®
00000010: 01 00 02 00-30 00 01 00-28 02 00 00-00 04 00 00 © ® 0 © (® *

00000020: 00 00 00 00-00 00 00 00-06 00 |06 00-00 00 47 11] LY el ]

000001F0: 00 00 00 00-00 00 00 00-00 00 00 00-00 00 06 00 .
<-- KOHell nepeoro cexropa FILE Record

000003F0: 07 CC E1 0D-00 09 00 O00-FF FF
<-- KOHel BTOporo cekropa FILE Record

m

FF FF-82 79 06 00 +Iad o yyyyByé

CurHatypa «FILE» yka3biBaeT Ha Ha4asno ainoBon 3anm-
cu. A pas Tak, no cmeleHuio 04h 6anT 6yneT pacnonoxeH 16-
paspsagHbIv yka3aTenb Ha HOMep NocnefoBaTenbHOCTU OGHOB-
nexus. B paHHom cnyyae oH paseH 002Ah. OK! Mepexogmm no
cvellennio 002Ah 1 Buamm, 4to 3gecb nexut cnoso 0006h.
MNepemeLLaemMcs B KOHeL, CEKTOpa U CBEPSEM €ro € NocnegHu-
MW OByms HanTamn. Kak u npegnonaranock, OHX COBNagjaroT.
lNoBTOpPSiEM TY XE Camyto OnepaLyio Co CneayoLLMM CEKTOPOM.
CobCTBEHHO roBOpS, KONMMYECTBO CEKTOPOB MOXET U He paB-
HATbCA OBYM. YTOObI He rafath Ha KOhenHow ryLue, Heo6xoam-
MO M3BneYb 16-paspsaHoe 3HaueHMe, pacnonoXeHHoe no cMme-
LweHuto 06h oT Havana annoBon 3anucu (B AaHHOM Cryyae
OHO paBHo 0003h) 1 BbI4eCTb U3 HEro eguHuLy. encTBuTENb-
HO, MONy4aeTcs ABa (CekTopa).

Tenepb Ham HEOOXOAMMO HaMTW MaccyB MocnepoBaTesib-
HOCTM OBGHOBIEHUS, XPaHALLMIA OPUrMHATIBHOE 3HAYEHMe Noc-
nefHero cnosa Kaxporo u3 cektopos. CmeLleHve maccusa
06HOBEHUS paccymnTbIBAETCA No cnepyoLen dopmyne: offset
of (update sequense number) + 2, T.e. B JaHHOM cliy4ae
002Ah + 02h == 002Ch. N3Bnekaem nepsoe cnoeo (B AaHHOM
cnydae pasHoe 00h 00h) n 3anucbiBaem ero B KOHeL, NepBoro
ceKTopa, 3aTeM [enaem TO Xe camoe CO BTOPbIM.

B pesynktate 4ero BOCCTAHOBMEHHbIN CEKTOP BYAeT BbIr-
nageTb Tak:

JucTurr 3. BoCCTaHOBJIEHHAs Qaﬁnoaaz sanuce
--> HauaJyio nepBoro cekTopa FILE Record
00000000: 46 49 4C 45-2A 00 03 00-7C 77 1A 04-02 00 00 00 FILE* ¥ |w-4@®
00000010: 01 00 02 00-30 00 01 00-28 02 00 00-00 04 00 00 © ® 0 © (® +
00000020: 00 00 00 00-00 00 00 00-06 00 06 00-00 00 47 11 4 &  Ca

000001F0: 00 00 00 00-00 00 00 00-00 00 00 00-00 00 00 00 L3
<-- KOHell nepBoro cekropa FILE Record

000003F0: 07 CC E1 0D-00 09 00 O00-FF FF FF FF-82 79 47 11
<-- KOHen BTOPOTO cexTopa FILE Record

+Ia) o yyyyBye

3aknwyeHune

BoopyXeHHble [KEHTNIbMEHCKMM HAO0POM 3HaHWI 06 YCTPON-
CTBe (hannoBov 3anuncu, B credytoLLlen ctatbe 3TOro LKna Mol
CMOXEM MOrpy3nTLCA BHYTPb aTPnOYTOB, PACCMOTPEB, KakK Xpa-
HATCS PE3NAEHTHbIE U HEPE3UAEHTHbIE NOTOKN AaHHbIX Ha Xe-
CTKOM [JMCKe.

Jinteparypa:

1. Kacnepcku K. BoctaHoneHue gaHHbix Ha NTFS-pasgenax. —
XypHan «CuctemHbin agMmHucTpaTop», Ne9, ceHTabpb
2004r.

2. Kacnepcku K. BoctaHoBneHve gaHHbix Ha NTFS-paspenax.
Yactb 2. — XypHan «CuctemHbli agmmHucTpaTop», Ne10,
OKTS16pb 2004r.

FILE Record, INDEX Record, RCRD Record unu RSTR Record nckaxeHbl nocnefoBatenbHOCTAMM 06HOBNEHNSA U B 06A3aTeSb-
HOM MopsAKe AOIKHbI O6bITb BOCCTAHOBNEHBI MEpe UX UCTIONb30BaHUEM, B MPOTUBHOM Cly4ae BMECTO aKTyasbHbIX AaHHbIX Bbl

nony4ute mycop!
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