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ATpI/IﬁVTbI (cM. nepByto YacTb cTaTby, «dainosble 3anucu»). Tena pesu-
CTpyKTypHO BCSKMIA aTpubyT COCTOWT 13 3aronioka (attribute  geHTHbIX aTpubyTOB XpaHATCA Tam Xe. HepeangeHTHble aTpu-
header) n Tena (attribute body). 3aronoBok atpubyTta Bcerga 6yThl XpaHaT cBoe Teno BHe MFT, B OQHOM MM HECKOMbKMX
XpaHuTcs B (PannioBoi 3anucu, pacronoxeHHon BHyTpM MFT  knacTepax, NnepeyncneHHbIX B 3aronoBke AaHHoro atpubyTa B
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cneumanbHoM crincke (cM. «Cnmcku oTpeskos»). Ecnn 8-pas-
psigHOE Mone, pacnonoxeHHoe no cmelleHuio 08h 6anT oT Ha-
yana aTpubyTHOrO 3arofioBKa, paBHO HYMO, aTpubyT cunTaeT-
CSl PE3UOEHTHbIM, a eciv euHuLUe — TO HeT. Jliobble apyrue
3HAYEHUs HeJonyCTUMbI.

lNepBble YeTbipe 6anTa aTpubyTHOrO 3arofioBKa onpegens-
t0T ero Tun. Tun aTpubyTa B CBOIO o4vepedb onpenenseT dop-
Mmart npefcTasneHus Tena atpubyTa. B yactHocTw, Teno aTpu-
6yTa gaHHbix (Tun: 80h — $DATA) npepncTaBnsieT co60Mn «Cbl-
pyto» nocnegoBaTensHOCTb 6aiT. Teno atpubyTa cTaHgapTHOW
uHcbopmaumm (tun: 10h — SSTANDARD_INFORMATION) onu-
CbIBAET BPEMs ero cosgaHus, npaea goctyna u 1. A. MNogpo6-
Hee CM. «Tunbl aTprbyTOoB».

CregnytoLme YeTbipe HaiTa 3aronoBka Coaepxar LuHy at-
pubyTa, Bblpaxaemyto B H6anTax. [dnvHa HepesugeHTHoro at-
pubyTa paBHa CyMMe OfWH ero Tena 1 3arofioBka, a anuHa pe-
3UAeHTHOro aTpubyTa paBHa AfnHe ero 3aronoska. Kopoue ro-
BOPS, €CIN K CMeLLeHuo aTpubyTa [o6aBuTb ero fJIMHY, Mbl
MoSy4MM yKasaresb Ha CrnepyoLLmnin aTpubyT (MM MapKep KOH-
ua, ecnu TeKyLUMiA aTpubyT — NOCNELHWUI B LIEMOYKe).

[rnuHa Tena pe3unaeHTHbIX aTpubyToB, BblpaXeHHas B H6au-
Tax, XpaHutcsa B 32-pa3psagHOM MoJsie, PacrosioXeHHOM Mo cMe-
wennto 10h 6anT oT Havana atpubyTHOro 3aronoska. 16-pas-
psigHOe none, crefyoLlee 3a ero KOHLOM, XpaHuT CMeLLeHne
pe3naeHTHOro Tena, OTCUUTLIBAEMOE OT Hadana aTpubyTHOro
3aronoska.

C Hepe3uaeHTHbIMM aTprbyTamy B 3TOM NiaHe BCE HAMHOIO
CNOXHEe U NSl XpaHeHUs ANIWHbI UX Teia UCMOMb3yeTCs MHO-
XECTBO nonen. PeanbHblil pa3vep Tena atpubyTa (real size of
attribute), BbipaxeHHbIN B 6aiiTax, xpaHutcs B 64-paspsgHom (1)
rnone, Haxogawiemcsa no cmewlennto 30h 6anT oT Havana aTpu-
6yTHOro 3aronoeka. CnefyoLlee 3a HUM 64-pa3psagHoe none
XPaHWUT MHULMANM3MPOBAHHbIA pa3mMep notoka (initialized data
size of the stream), BbipaXeHHbIA B 6aiiTax 1, Cyasa no BCemy,
BCerga paBHbli peanbHOMY pasmepy Tena atpubyta. 64-pas-
pAGHOE MOfe, pacnofioKEHHOE NO CMeLLEeHM0 28h 6aiT OT Ha-
yana atpubyTHOro 3arofoBKa, XPaHWT BbIOENEHHbIA pasmep
(allocated size of attribute), BbipaxeHHbIN B 6aiTax U paBHbIii
peanbHOMy pa3mepy Tena aTpubyTa, OKpyrieHHOMY OO0 pas-
Mepa Knactepa (B 60SbLUYI0 CTOPOHY).

[lBa 64-pa3psagHbiX Nons, PacnofioXeHHbIE MO CMELLEHNIO
10h 1 18h 6aiT oT Hayana aTpuOyTHOrO 3aronoBka, 3afarT
nepsbii (starting VCN) n nocnepnwii (last VCN) Homep BupTY-
anbHOro Knacrepa, NpuHaanexallero Teny Hepe3uaeHTHOro
atpubyTa. BupTyanbHble Knactepbl NpeacTaBnsoT coboit no-
rMYeckme HoMepa KnacTepos, He 3aBuCsLLME OT CBOEro n3u-
YECKOro pacnonoXeHus Ha aucke. B nogaenstolieM 60bLUNH-
CTBE Cny4aB HOMEP MEPBOro Knactepa Tena Hepe3VAeHTHOro
atpubyTa paBeH Hysio, a NoCNeaHUA — KONUYECTBY KNacTepos,
3aHATLIX TENOM aTpubyTa, YMEHbLUEHHOM Ha eauHuLy. 16-pas-
psgHOe none, pacrnofiokeHHoe no cMelleHnto 20h oT Havana
aTpubyTHOro 3aronoBka, COOEPXMUT ykadaTenb Ha Maccus Data
Runs, pacnonoXeHHbIA BHYTPM 3TOFO 3arofioBKa M ONUChIBaKo-
LW NTOrMYECKMIA NOPALOK Pa3MELLIEHUS HEPE3UAEHTHOro Tena
atpubyTa Ha gucke (nogpobHee cM. «CrMCKM OTPE3KOB»).

Kaxabin aTpnbyT MMEET CBOW COBCTBEHHbIN MOEHTUMKA-
Top (attribute ID), yHMKanbHbIA 01 GaHHON haoBO 3anmcu
1 XpaHsLwpmincs B 16-pa3pagHoM nose, pacnosioKEHHOM Mo cMme-
wenuo OEh oT Hayana aTpubyTHOrO 3arofioBKa.
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o6pa3oBanue

Ecnu atpmbyT nmeet nmsa (attribute Name), To 16-paspsg-
HO€e nose, pacnosioxeHHoe no cMeweHunto 0Ah 6anTt ot aTpu-
6yTHOrO 3aronoBka, COLEPXMUT yKasatesb Ha Hero. [nsa 6e3bl-
MSHHbIX aTPUGYTOB OHO PaBHO HYMO (@ 6OMbLUMHCTBO aTpuby-
TOB 6e3bIMsiHHbI!). VIMa aTpubyTa XpaHuTtcs B aTpubyTHOM 3a-
ronoske B chopmate UNICODE, a ero gnvHa onpegensercs 8-
pas3psagHbIM NosieM, pacrnonoXeHHbIM No cMelleHnio 09h 6ant
OT Hayana aTpubyTHOro 3aronoBka.

Ecnu Teno atpubyTta cxato, 3amndpoBaHo UK paspsaxe-
Ho, 16-paspsgHoe none naros, PacnonoOXeHHOE MO CMELLEHUIO
0Ch 6a#T OT Ha4ana aTpMbyTHOro 3arofoBKa, He PaBHO HYTIO.

OcTanbHble NoMs He UrpatoT CKOMb-HUOYAb CYLLECTBEHHOM
ponu 1 NOTOMY 3A€eCb HE paccMaTpuBatoTCS.

Ta6mmua 1. CTpykTypa PesMEEHTHOTO aTpubyra

C Pa3mep| 3HauyeHne Onncanne
00h 4 Tun (type) atpubyra
(nanpumep, 0x10, 0x60, 0xB0)
04h 4 Jnuna aTpubyTa, BKJIIOUAsi 3TOT 3ar0J0BOK
08h 1 00h HepesuzenTHsiii ¢uar (non-resident flag)
JlnvHa UMeHH aTpubyTa
0% ! N (HOTIb, ecn aTpubyT OE3BIMAHHBINH)
0Ah 5 18h CwMmerieHne IMeHn )
(HOIIB, €caM aTpUOYT GE3bIMSHHbIH)
Daaru
3nauenne Onucanne
0Ch 5 00h 0001h Coxarblii aTpubyT (Sompressed)
Sanm(poBaHHbIi aTPHOYT
4000h
(encrypted)
8000h PaspsibkeHHbli aTpulyT (sparse)
OEh 2 HWnenrudukarop atpudyTa (attribute ID)
10h 4 IL Jlnuua Tena atpubyra, 6e3 3aroJioBKa
14h 2 2N+18h CwmeleHue Tea atpudyTa
16h 1 WnpexcHslii daar
17h 1 00h J11s1 BBIpaBHUBAHHUS
18h 2N |UNICODE Hwmst atpubyTa (eciiu ecTh)
2N+18h IL Teno aTpubyTta

Ta6muua 2. CTPyKTypa HEpPeSMAEHTHOT'O aTpubyra

C Pa3mep| 3nauenne Onucanune
00h 4 Tun (type) arpubyra (Hanpumep, 0x20, 0x80)
04h 4 JlnuHa atpubyTa, BKIFOYAs 9TOT 3ar0JI0OBOK
08h 1 0lh Hepesunenthelii gaar (non-resident flag)
09h | N JlnuHa uMeHn atpubyTta )
(HOJIIb, eciii aTpUOYT Oe3bIMSIHHBIN)
0Ah 5 40h CwMmerieHre IMeHH )
(HOJIb, €ciii aTpUOyT OE3bIMSIHHbIN)
Dnaru
3HaveHne Onucanue
0Ch 2 0001h Coxatplid atpuOyT (compressed)
4000h | 3anmmdpoBanHbIii aTpuoyT (encrypted)
8000h PaspsbkeHHbIi aTpuOyT (sparse)
OEh 2 HWuenrudukarop atpubyTa (attribute ID)
10h 8 HauanbHblii BUpTYalbHBIi Ki1actep (starting VCN)
18h 8 Koneunsiii BupTyasibHblii kiactep (last VCN)
20h 2 2N+40h CwmenleHue cnucka oTpe3kos (data runs)
Pasmep Gmoka cxxatus (compression unit size),
22h 2 & o
OKpYIJICHHBIH 110 4 GaiiT BBEepX
24h 4 00h J11si BBIpaBHUBAHMS
28h 3 BrieneHHbIi pasmep (allocated size),
OKpYTJICHHBII JI0 pa3Mepa Kiactepa
30h 8 PeanbHblit pazmep (real size)
38h 8 Munumann3npoBaHHbli pa3Mep MOTOKa
(initialized data size of the stream)
40h 2N |UNICODE M3l aTpulyTa eciiu ecTh
2N+40h Crcok oTpe3koB (data runs)

Tunbl aTtpubyToB

NTFS nognepxvBaeT 60NblLee KONMYECTBO NpeaonpeneneH-
HbIX TUMOB aTpMOyTOB, NepedncneHHbIX B Tabnmue 3. Kak yxe
rOBOPWIIOCh BbILLE, TUM aTpubyTa Onpeaenser ero Ha3HadeHve
1 hopmar npegcrasnenus Tena. MonHoe onucaHne Bcex atpu-
6YTOB 3aHAN0 6bl 04EHb MHOIO MecTa M No3TOMY 34eCh NPUBO-
LATCS NULLb Hanboree «XO[0Bble» U3 HKX, a 3a MHGhopMaLmen
06 ocTanbHbIx obpaliaiitecs K Linux-NTFS Project.
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o6pa3oBanue

TaGnmua 3. OCHOBHHE THMIH aTpUByTOB

3uavenne| OC VYe. 0003HaYeHHE Omuce
010h |mi06as| $STANDARD_INFORMATION| CTa#AapThas ungopmars
0 (haiie (Bpems, npaBa JI0CTyIa)
020h | mobas SATTRIBUTE_LIST Crnicok aTpubyToB
030h |mo6as $FILE_NAME [Monuoe ums daiina
040h NT $VOLUME_VERSION Bepcust Toma
040h 2K $OBJECT_ID YuukanbHbiid GUID u npoune ID
050h |mo6as| $SECURITY _DESCRIPTOR | AEcKpHnTop besonacroctn
u cncku mpas jgocryna (ACL)
060h |m06as $VOLUME_NAME Wms TomMa
070h  |mob6ass| $VOLUME_INFORMATION Wugopmarnus o Tome
080h |mobas $DATA OcHOBHbIE TaHHbIE (ailna
090h  |mrobast $INDEX_ROOT KopeHnb nazexcos
0AOh  |mobast $INDEX_ALLOCATION Bersu (sub-nodes) nnaexca
0BOh | mrobast $BITMAP Kapra cB000IHOTO IIpoCTpaHCTBa
0COh NT $SYMBOLIC_LINK CuMBoIMYECKasi CBsI3b
0COh 2K SREPARSE_POINT Jl1s CTOPOHHMX NPOU3BOIUTENIEH
0DOh | mo6as $SEA_INFORMATION RSP Ep Ry
Juist HPES
Pacumpentsie arpuly bl
OEOh |mobas $SEA s HPES
OFOh | NT $PROPERTY_SET VIETENRN i EEie
HE MCIIOJIb3YEeTCsl
100h | 2K |$LOGGED_UTILITY_STREAM| Mcronesyeres umpposausoii
(aitoBoii cucremoit (EFS)

ATpu6yT CTaHapTHOH MHchopMaLuK
SSTANDARD_INFORMATION
ATpubyT CTaHOAPTHON MHOPMAaLIMM ONUCLIBAET BPeMS co3da-
HUs/M3MeHeHUs/NOCNeHero focTyna K hainy u npaea focTy-
na, a Takxe HEeKOTOPYIo ApYrylo BCroMOraTenbHy UHgopma-
Um0 (Hanpumep, KBOTbI):

Ta6mma 4. CTpyxTypa aTpubyTa S$STANDARD INFORMATION

C ue|Pazmep| OC Onucanne
CraHIapTHBIA aTpUOYTHBIN 3aroJIOBOK
T e (sIt)andard a}t)trib}ll.ll;e header)
00h 8  |mobas C Bpewms co3anus (creation) (aiina
08h 8  |mobas A Bpewmsi u3meHenust (altered) dpaiina
10h 8  |mo6Gast|M Bpemst u3meHeHust Gaiinosoii 3amicu (MFT changed)
18h 8  |mobas R Bpewmst mocneanero utenus (read) daiina
ITpasa gocryna MS-DOS (MS-DOS file permissions)
3HaveHne Onucanue
0001h Toubko Ha uteHue (read-only)
0002h CxkpoiTeiii (hidden)
0004h CucreMHbIi (System)
0020h ApxuBHblii (archive)
0040h Yerpoiictso (device)
0080h OOb1uHBIH (normal)
20h 4 |mobas 0100h BpemenHsIit (temporary)
0200h PaspsbkenHblil (sparse) daiii
0400h reparse point
0800h Caxarblii (compressed)
1000h Odnaitnosrii (offline)
He unnexcupyemblii
Ao (not content indexed)
4000h SammdpoBanHslii (encrypted)
24h 4 |uodas Crapuiee gBoﬁHoe CJI0BO HOMEpa BepCHH
(maximum number of versions)
28h 4 |uodas Mnanmmee nBoﬁqu CJIOBO HOMEpa BEPCHU
(version number)
2Ch 4 |mroGast HWnentugukarop kiacca (class ID)
30h 4 2K Wnentudukarop Biazgeinbia (owner ID)
34h 4 2K Wpentudukarop 6e3onacuoct (security ID)
38h 8 2K KonnuecTBo KBOTHpYeMbIX 0aiT (quota charged)
40h 8 2K Howmep mocnesiHeit mocie0BaTtebHOCTH 0OHOBICHHS
(update sequence number USN)

Atpn6yT cnncka atpuéyTos SATTRIBUTE_LIST
ATpun6yYT cnucka atpubyToB (Nosy4uncs kanamoyp) Ucrnonbay-
eTcA B TEX Cnyyasx, korga Bce atpubyThl haiina He ymeLLaroT-
cs B 623080V haiinosow 3anucy v grannosas cuctema BbIHYX-
[eHa pacnonaratb WX B paclUMpeHHbIX. MHOeKchl paclumpeH-
HbIX (harNIoOBbIX 3anuceit cogepxarca B atpubyTe cnncka at-
pu6yTOB, NOMeELLaeMOM B 6a30BYI0 (PaiifioByto 3anuch.

Mpn kaknx obCcToATENbCTBAX aTPUOYTHI HE YMeLLalTCca B
0fHOM harnoBon 3anncn? ITo MOXET NPOU3ONTH, KOraa:
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B (paiin copepXUT MHOTO aNbTEPHATUBHBLIX UMEH UMM XKECT-
KMX CCbINOK;

B ¢paiin o4eHb CUNBHO hparMeHTUPOBaH;

B (pbaiin copgepXuT o4eHb CIOXHBIA AeckpunTop 6e3onacHo-
cTH;

B (paiin MeeT 04eHb MHOTO MOTOKOB [aHHbIX (T.€. aTpuby-
ToB TMna $DATA).

CprKTypa anVI6yTa Crucka anI/I6yTOB npusegeHa HUXxe:
Ta6muua 5. CTpykTypa aTpubyra $ATTRIBUTE_LIST

Cwmemenue| Pazmep Onucanue

CranapTHbIH aTpuOyTHbIN 3aroJ0BOK
T (standard attribute header)
00h 4 Tun (type) arpubyTa (cM. Tabauiy 3)
04h 2 Jlna 3anucu (record length)
06h 1 JlHa uMenu (name length), Witk HoJib, €CJIM HET, ycIoBHO — N
07h 1 Cwmenenne umenu (offset to name), WK HOJIb, €CJIM HET
08h 8 HauasbHblil BUpTyallbHBII KiIactep (starting VCN)
10h 8 Ccblka Ha 6a30By10/pacIIMPEHHYI0 (hailIoBYIO 3aIHCh
18h 2 HWnentugukarop arpudyra (attribute ID)
1Ah 2N if N > 0, To ums B popmare UNICODE

ATpn6yT nonxoro umenn SFILE_NAME
ATpu6YT NOMHOrO UMEHM hbaiina XpaHuT ums aina B CooT-
BETCTBYIOLLEM MPOCTPAHCTBE UMEH. Takux aTpubyToB y hawi-
na MOXeT ObITb U HECKOSBKO (Hanpumep, win32-umsa n MS-DOS
nms). 30ech Xe xpaHaTes v xecTkue cebinku (hard link), ecnu
OHU eCTb.
CTtpykTypa aTpmbyTta NofHoro MeHW NpUBELEHa HUXE:
Ta6mmua 6. CTpyxTypa aTpubyra S$FILE_NAME

C Pa3mep Onucanue
CraHapTHEI aTpUOYTHBIH 3ar0N0BOK
— (standard attribute header)
00h 8 Ccouika (file reference) Ha MaTepHHCKHIi KaTanor
08h 8 C — Bpems co3zanus (creation) daiina
10h 8 A — Bpemsi mocieiero nusMeHenus (altered) dpaiina
18h 3 M — BpeMst nocieJHero H3MeHeHust (aiinoBoii 3amucu
(MFT changed)
20h 8 R — Bpemst nocaenHero utenus (read) gaiina
28h 8 Boienennslit pasmep (allocated size) daiina
30h 8 PeanbHblii pasmep (real size) daiina
38h 4 ®jrar (cM. Tabuuiy 4)
3Ch 4 HUcnonssyercs HPES
40h 1 JlnnHa uMenu B cuMBostax — L
41h 1 IpocTtpancTBo MMeH (aiina (filename namespace)
42h 2L Wwms ¢aiina B popmare UNICODE Ge3 3aBepIIaionero Hys

Cnucku otpe3kos (data runs)

Tena Hepe3uaeHTHbIX aTpUBYTOB XPaHATCA Ha OMUCKE B OOHOM
WNW HECKOMbKMX KNacTepHbIX Lienoykax, Ha3biBaeMblX OTpes-
kamu (runs). OTpe3koM Ha3blBaeTCs NocrefoBaTeslbHOCTb
CMEXHbIX KNacTepoB, XxapakTepuayoLLlascs HOMEpPOM Havasb-
HOro Knactepa u gyinHon. COBOKYNMHOCTb OTPE3KOB Ha3bIBAET-
cs cnunckowm, run-list unu data run.

BHyTpeHHUI dhopMaT npefcTaBneHnst CrMCKOB He TO, YTO-
6bl CIIOXEH, HO IBHO HE NPOCT, 3a YTO MOy4M Npo3suLLe brain
damage format (cpopmata, cpbiBatoLLero Kpbiwwy). [ns akoHo-
MWK MecTa AnMHa 0TpesKa M HOMep HayanbHOro Knactepa xpa-
HATCA B NOMSAX NEPEMEHHOW OfIMHbI. TO eCcTb, ecnv pa3mep oT-
peska ymeLlaeTcs B 6alT (T.e. ero 3Ha4yeHue He npepbiBbILLa-
€T 255), OH 1 xpaHutca B 6aiTe. COOTBETCTBEHHO, ECIN pas-
Mep OTpe3ka TpebyeT Ans CBOEro npeactaBieHns ABOMHOMO
CIl0Ba, OH U XPaHWUTCS B ABOMHOM CrOBE.

Camu xe nonsi pa3aMepoB XpaHATcs B 4-6aTOBbIX fAHEKaX,
HasblBaeMbIx HU66namm (nibble) nnu nonybantamu. LecTtHaa-
LatepuyHas cuctema UCHUCIIEHUs NO3BONSET NErko nepeso-
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AnTb 6anTbl B HMO6MLI 1 HaobopoT. Mnagwmnii HM66n paseH
(X & 15), a cTapwwmin — (X / 16). Jlerko BuaeTb, 4TO MIaaLmnii
HM665 COOTBETCTBYET MAaALIeMy LUeCTHaauaTepuyHoOMy pas-
psigy 6awTa, a cTapLumii — cTapLuemy. Hanpumep, 69h coctout
13 ABYX HMOOI0B — Miaawwui paseH 9h, a ctapumii — 6h.

Cnncok 0TpeskoB NMpefcTaBnseT Cobo MaccuB CTPYKTYP,
Kaxaas 13 KOTOPbIX ONUCLIBAET XapakTepPUCTUKMN «CBOEro» OT-
peska, a B KOHLIe CrucKa HaxoamTcs 3aBepLuaroLLmnii Hyrb. MNep-
Bbll 6aNT CTPYKTYPbI COCTOUT U3 ABYX NONY6ANT: MIaaLLIni 3a-
[aeT ANMHY Nons Ha4anbHOro KnacTtepa oTpeska (ycnosHo 060-
3Ha4aemoro 6ykBov F), cTapLumin — KONMHYeCcTBO KIacTepoB B
otpeske (L). MNone gnuHbl oTpeska naeT cnenom. B 3aBucrmo-
CTM OT 3Ha4yeHnsi L OHO MOXET 3aHMMaTb OT OOHOro A0 BOCbMU
6aiT (6onee ANMHHbIE NONSA HeJonyCTUMbI). [epBbIi 6aiT nons
CTapToOBOro Knacrepa hanna pacnosioxeH no cMeteHnio 1 + L
6alT OT Havana CTPYKTYpbl (4TO COOTBETCTBYET 2+2*L HWO-
6nam). Kctatu roesops, B gokymentaumu Linux-NTFS Project
(Bepcua 0.4) nona pasmepoB Ha4anbHOroO Knactepa u Konuye-
CTBa KNacTepoB B OTPe3Ke nepenyTaHbl MecTamu.

TaGnmua 7. CTPYKTypa ORHOT'O BJIeMEHTa CNMCKa OTPeSKOB

CMmemieHue Pazme
B HH001aX B Hl/lﬁﬁﬂl:lx Ororenme
0 1 Pa3mep noJist mHel (L)
1 1 Pazmep mosst HaganpHOTO Kiacrepa (S)
2 2*L KouyecTBo Ki1acTepoB B OTpe3ke
24+2*L 2*S Howmep HayanbHOro Kilactepa oTpeska

NokaxeM, Kak ¢ 3TuM paboTaTb Ha mpakTuke. [onyctum,
Mbl UMeeM criegytomii run-list, COOTBETCTBYIOLLMIA HOpPMaSib-
HOMY Hed)parMeHTUPOBaHHOMY ¢hariny (4TO MOXET ObITb Npo-
we!l): «21 18 34 56 00». MNonpobyem ero OekoanpoBaTthb.

HayHeM ¢ nepsoro 6anta — 21h. Mnagwwuii nony6ant (01h)
onucbIBaeT pasmep nonsa AfvHbl 0Tpeska, ctapwui (02h) —
pasmep nons HavanbHoro knactepa. CrnegytoLiue HECKONbKO
6alT NPeLCTaBnAoT None ANMHbI 0TPe3Ka, pa3Mep KOTOPOro B
[aHHOM cnyyae paBeH ogHomy 6anTy — 18h. 1Ba apyrux 6an-
Ta (34h 56h) 3agatoT HOMEp Ha4anbHOro Knactepa OTpe3Ka.
Hynesol 6aiT Ha KOHLE CUrHANM3MpyeT O TOM, 4TO 3TO nocne-
[HVI OTpe3oK B haiine. UTak, Haw ¢hann cocTOUT U3 OOHOro-
€0MHCTBEHHOro 0Tpeska, HaduHaroLerocs ¢ knactepa 5634h
N 3aKaH4MBatoLLerocs knactepom 5634h+ 18h == 564Ch.

PaccmoTpum 6onee CnoXHbIA npumep parMeHTUpoBaH-
HOro chavina co cregyoLmm CrnmckoM oTpeskos: «31 38 73 25
34321401 E5 11 02 31 42 AA 00 03 00». /3Bnekaem nepeblii
6anT — 31h. OguH 6aiT NPUXOAUTCS Ha MONe ANUHbI U Tpy 6aii-
Ta Ha none HavanbHOro knacrtepa. Takum 06pa3oM, nepBbIi
oTpe3oK (run 1) Ha4ymHaetcs ¢ knactepa 342573h n npogon-
XaeTcs BNnoTb Jo knactepa 342573h + 38 == 3425ABh. Yto-
6bl HATW CMeLLieHKe CnedytoLLero 0Tpeska B CrUCKe, Mbl CKIa-
OblBaeM pa3mep 060MX Nofent ¢ nX HadaabHbIM CMELLEHNEM:
3 + 1 == 4. OTcuuTbIBaEM YeTbipe 6aiiTa OT Havana run-list u
nepexoamMm K AeKOAMPOBaHUIO CrieaytoLLero otpeska: 32h —aga
6anTa Ha none AnuHbI OTpe3Ka (paBHOe B AaHHOM cny4ae
0114h) n Tpu 6aiTa Ha nofe Homepa HayanbHOro Knacrtepa
(0211E5h). CnepoBaTtensHO, BTOPO/ OTPE3OK (run 2) Ha4uHa-
etca ¢ knactepa 0211E5h 1 npogonmxaeTca BNiOTb A0 KnacTe-
pa 0211E5h + 114h == 212F9h. Tpetui otpe3ok (run 3): 31h —
0MH 6aNT Ha NOfie A/WHBLI M TpK 6anTa Ha nosie HavanbHOro
knactepa, paeHble 42h 1 0300AAh cooTBeTCTBEHHO. [oaTomy
Tpetuin oTpes3ok (run 3) HaumHaeTca ¢ knactepa 0300AAh u
npopomkaeTcs BnnoTb Ao knactepa 0300AAh + 42h == 300ECh.
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o6pa3oBanue

3aBepLuaoLLmii HyNb Ha KOHLE run-list curHanuaupyeT o Tom,
YTO 3TO NOCNeSHUA OTPE30K B haiine.

Takvm 06pa3oM, NOZOMbITHLIN hain COCTOUT U3 Tpex OT-
pesKoB, pa3tpocaHHbIX MO OAMCKY B CREAyIoLLEeM XMUBOMUCHOM
nopsigke: 342573h — 3425ABh; 0211E5h — 212F9h; 0300AAh —
300ECh. OcTaeTtcs TonbKo npounTaThb €ro ¢ guckal

HauvHas ¢ Bepcum 3.0, NTFS nopnepxviBaeT paspskeHHble
(sparse) aTpubyTbI, T.€. TaKne, KOTOPble HE 3anUCHIBAOT Ha AWCK
KnacTepsbl, cogepxatlue ogHu Hynu. MNpu 3Tom none Homepa Ha-
YarnbHOro Knacrtepa oTpeaka MOXET ObITb paBHbIM HYITHO, YTO 03-
Ha4aeT, YTO AaHHOMY OTPEe3Ky He BbIAENEH HUKAKOM KracTep.
lMone onuHLI COQEPXUT KONMMHYECTBO KNAcTepoB, 3amnofHEHHbIX
HynsMU. VX HE HYXHO CuuTbIBaTb C AUCKa. Bbl LOMKHBI camo-
CTOSITENTBHO M3TrOTOBUTb MX B MamsTW. KcTaTu roeops, Oaneko
He BCE [ICKOBbIE JOKTOPA 3HAKOT O CYLLECTBOBAHUWN Pa3pshKeH-
HbIX aTp1BYTOB (€CnM aTpubyT paspskeH ero onar paseH 8000h),
W MHTEPNPETUPYIOT HYNEBYIO AJIMHY MO HOMEPA Ha4YanbHOro
Knactepa BecbMa CTpaHHbIM 06pa3om. [locnefcTensa Takoro
«Jle4eHnsi» 06bIYHO OKa3bIBAOTCA OYEHb MEeYasbHbI.

MpocTpancTBa uMeH (name spaces)

NTFS n3Ha4anbHO NMPOEKTUpOBanach Kak CUCTEMHO-HE3aBU-
cumas pannosas cuctema, crnocobHas pabotaTb CO MHOXe-
CTBOM pa3nnyHbIx nogcuctem, kak To: Win32, MS-DOS, POSIX
n T. A. MockonbKy, Kaxaas U3 HUX HanaraeT CBOM COBCTBEH-
Hble OrpaHWYeHnst Ha Habop CMMBOJIOB, JOMYCTUMbIX O/ UC-
Monb30BaHWs B MeHU charina, NTFS BbiHyxaeHa nognepXxveath
HECKOJIbKO HE3aBMCUMBIX MPOCTPAHCTB UMEH (name space).

POSIX

Oonyctumbl Bce UNICODE-cumBonbl (C y4eTom perucrtpa), 3a
ncknoydeHmem cumeona Hyns (NULL), o6patHoro crewwa («/»)
1 3HaKa fBoeToums («:»). MNocnegHee, KCTaty roBops, He orpa-
HuyeHue POSIX, a orpaHunyenne NTFS, ucnonbaytoLlen atot
CUMBOJ 411 OCTYNa K UMEHOBaHHbIM aTpubyTamM. Makcumars-
HO JorycTMmas OfiMHa UMeHW cocTaBsnseTt 255 cYMBOIIOB.

Win32

OoctynHel Bce UNICODE-cumBonbI (6€3 y4eTa peructpa), 3a
UCKITIOYEHNEM CEAYIOLLEro Habopa: «“» (kaBbl4KM), «*» (3BE3-
LOYKA), «/» (NPAMON crieLw), «:» (IBOETOUME), «<» (3HAK MEHb-
Lue), «>» (3HaK 60MbLLE), «?» (BOMPOCUTENbHbINA 3HAK), «\» (06-
paTHbIi cneLw), «|» (cMBON KoHBeliepa). K Tomy xe, Msi haii-
na He MOXET 3aKaH4MBaTbCsl Ha TOYKY unu npoben. Makcu-
MasibHO JonycTuMas 4finHa MMeHn cocTaensaeT 255 CMMBOIOB.

MS-D0S

[ocTynHbl BCE CUMBOSIbI NPOCTPAHCTBA MMEH win32 (6e3 yue-
Ta pernctpa), 3a UCKMOYEHNEM: «+» (3HAK MIIKOC), «,» (3HAK
3anqTas), «.» (3HaK To4Ka), «;» (To4Ka C 3anaTon), «=» (3HaK

paeHo). ms dhaina He JOMKHO MpeBbIWAaTh BOCbMU CUMBO-
NOB 3a KOTOPbLIMU CriefyeT Heoba3aTeslbHoe pacluMpeHve ¢
OJIMHOW OT OQHOM0 A0 TPEX CUMBOJIOB.

Ha3HauyeHue HeKoOTOpbIX

cnyxeo6HbiXx thaiinos

NTFS copepXuT 60/bLUOE KONMYECTBO CIYXe6HbIX (hannos
(meTachannoB) CTpOro onpeaesnieHHoro dhopmara, BaxHenLLniA
13 KoTopblX — SMFT — Mbl TOrbkO YTO paccmoTpenu. OcTarb-
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o6pa3oBanue

Hble MeTadannbl MrpatloT BCMOMOraTenbHyo pofib U Ans BOC-
CTaHOBIEHWS fi@HHbIX 3HATb UX CTPYKTYPY, B O6LLEM-TO, U HEO-
693aTenbHO. TeM He MeHEee eCiiy OHU OKaXyTCs MUCKaXeHbl,
LUTaTHbIM ApanBep hanoBoi CUCTEMbI He CMOXET paboTaTh C
TakuMm TOMOM, MO3TOMY MMETb HEKOTOPblE NpPeacTaBieHuns o
Ha3Ha4YeHUN KaXAoro U3 HUX BCe Xe HeoO6XOaMMO.

Y Hac HeT BO3MOXHOCTW pacckasaTb O CTPYKType BCeX
MeTadainos (fa u Hezavem ayénmposats Linux-NTFS Project),
Mo3TOMy 3Ta MHGopMaLuWs 30ecb He NMPUMBOZMUTCS.

TaGnmua 8. HasHaueHMe OCHOBHEHX CTaHAApTHHX O§aitnoB
Wwms ¢paiina | OC

Onucanne
I'naBnas daiinoBas Tabnuna

inode

0 i (Master File Table, MFT)

1 $SMFTMirr | nto6ast | PesepBHasi KOIusi epBbIX YeTbipex snemeHToB MET

2 $LogFile |mio6as| JKypuan tpansakuuii (transactional logging file)

3 Netmme |l Cepuiinblii HoMmep, Bpemst cosfanus, dirty flag
(pmar He cOPOLIEHHOTO KA1Ia) TOMa

4 SAtrDef  |mo6as Onpenenenne arpubyToB

5 . (touka) |mobas KopHneoit katanor (root directory) Toma

6 $Bitmap | miobast Kapra cB0001HOT0/3aHATOTO MPOCTPAHCTBA

7 $Boot nrobast 3arpy3ounas 3anuch (boot record) Toma

8 $BadClus |mo6asi|  Cmucok mioxux kiactepos (bad clusters) Toma

9 $Quota NT Wudopmanust o kBotax (quota information)

9 $Secure 2K Hcnonb30BaHHbIE ECKPUIITOPBI 0E30M1aCHOCTH

(security descriptors)

Tabnuua 3ariaBHBIX CHMBOJIOB
(uppercase characters) Juisi TPAHCIJISIIUK UMEH
Karanoru: $0bjld, $Quota, $Reparse, $UsnJrnl

HE ITomeueHsl Kak HCIOJIb30BAHHbIE,

—_
(=}

$UpCase |mnroGast

11 $Extend 2K

12-15 nobast o
UCIIONb3yeTCst HO B ISHCTBHTEIIHOCTH ITyCThIE
He
16-23 nobast [TomeueHbl KaK HEHCIONb3yeMble
UCTIONB3yeTCst
n000i Objld 2K VHUKaJIbHbIE HICHTU(GUKATOPBI KaA0r0 (aiina
m060# $Quota 2K Hudopmanus o kBorax (quota information)
moboii|  $Reparse 2K Wudopmarms Tuma reparse point
= Kypnan mudposanHoii (aiinoBoii cucremsl
mo6oi|  $UsnJrnl 2K P . dp . i .
(journaling of encryption)
i =
>24 v nobast OObIuHbIE (aiinbl
0JI530BaTEs
KaTanor
>24 nmobast OObIUHBIE KATAIOTH

T10JIb30BATEIIs

Myrewectsue no NTFS

Paccka3 0 NTFS 6b11 661 HENOMHLIM 663 NPAKTUHECKOW WIITIO-
CTpaumn TexHUKM pasbopa pannoBon 3anucu «pykamm». o
CUX NOp Mbl BUTaNK B 0651akax TEOPETUYECKON abeTpakuum.
lMopa cnyckaTbCs Ha rpeLUHyIo 3eMIio.

Bocnonb3oBaBLuMch N06bIM ANCKOBLIM PELAKTOPOM, Ha-
npumep, Disk Probe, nonpobyem gekoguposaTb OAHY dhanno-
BYIO 3anuCb BPYYHYI0. Hangem cekTop, CoaepXallui curHaty-
py «FILE» B ero Ha4ane (He 06s3aTefibHO 6paTh NepBbIi BCTpe-
TuBLLMIACA cekTop). OH MOXET BbIFMALETb, HANPUMEP, Tak:

JucTurr 1. PyuHoe pReKkonupoBaHMe (ainoBoi Sammcu (pasHie
aTpuOYTH BHAENEHH DPasSHEHM LBETOM)

: 00 01 02 03 04 05 06 07 | 08 09 0A OB 0C 0D OE OF
00000000: 46 49 4C 45 2A 00 03 00 | 60 79 1A 04 02 00 00 00
00000010: 01 00 01 00 30 00 01 00 | 50 01 00 00 00 04 00 00
00000020: 00 00 00 00 00 00 00 00 | 04 00 03 00 00 00 00 00 +y
00000030: 10 00 00 00 60 00 00 00 | 00 00 00 00 00 00 00 00 »

00000040: 48 00 00 00 18 00 00 00 | BO D5 C9 2F C6 OB C4 01 H | Fr/ F7—©
00000050: EO 5A B3 7B A9 FA C3 01 | 90 90 F1 2F C6 OB C4 01  pz| {it- f[oPP&/ kv—0
00000060: 50 7F BC FE C8 0B C4 01 | 20 00 00 00 00 00 00 00 PolmLs—o
00000070: 00 00 00 00 00 00 00 00 | 00 00 00 00 05 01 00 00 20
00000080: 00 00 00 00 00 00 00 00 | 00 00 00 00 00 00 00 00

00000090: 30 00 00 00 70 00 00 00 | 00 00 00 00 00 00 02 00 0 p ®
000000A0: 54 00 00 00 18 00 01 00 | DB 1A 01 00 00 00 01 00 T ©
000000B0: BO D5 C9 2F C6 0B C4 01 | BO D5 C9 2F C6 OB C4 01 £/ E
000000CO: BO D5 C9 2F C6 0B C4 01 BO D5 C9 2F C6 0B C4 01
000000DO0: 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 0O
000000E0: 20 00 00 00 00 00 00 00 | 09 03 49 00 6C 00 66 00
000000F0: 61 00 6B 00 2E 00 64 00 | 62 00 78 00 00 00 00 00 a k .
00000100: 80 00 00 00 48 00 00 00 | 01 00 00 00 00 00 03 00 A H O v
00000110: 00 00 00 00 00 00 00 00 | ED 04 00 00 00 00 00 00 2¢
00000120: 40 00 00 00 00 00 00 00 | 00 EO 4E 00 00 00 00 00 @ PN
00000130: FO D1 4E 00 00 00 00 00 | FO D1 4E 00 00 00 00 00 E=N EeN
00000140: 32 EE 04 D9 91 00 00 81 | FF FF FF FF 82 79 47 11 2oelC B ByG<
000001F0: 00 00 00 00 00 00 00 00 | 00 00 00 00 00 00 03 00 v

00 01 02 03 04 05 06 07 08 09 0A OB 0C 0D OF OF

FILE* ¥ "y 4@
© Q0 © PO .

o pr/ k-0
Fir/ FP—CiipF/ -0
ovI 1 £

abx

nepBbIM [enom HeobXxoaMmMo BOCCTaHOBUTb OpurnHanbHoe

COQlEPXUMOe nocnefoBaTesibHOCTU 06HOBMEHMS. 10 cMelLe-
HUI0 04h OT Hayana cekTopa nexwuT 16-paspsaHbIi yKasaTtesb
Ha Hee, paBHbIii B AaHHOM crydae 2Ah (3Hauut, 310 NTFS 3.0
unu mnapLue). A 4To y Hac nexuT no cmetlenuo 2Ah? Mapa
6anTt 03 00. 3TO HOMEp MocnegoBaTeNlbHOCTU OOGHOBIIEHUS.
CBepsieM €ero ¢ CofepXvMbIM ABYX MOCMEAHMX 6aNT 3TOro u
crnepytoLero cekTopos (cMeLLeHns 1FEh n 3FEh cootBeTcTBEH-
HO). OHu paBHbI! 3HauWT, faHHas hannosas 3anuch Lena (no
KpaliHei Mepe BHELLHE) 1 MOXHO NepexodmThb K onepauumu cna-
ceHusi. Mo cmeLeHmo 2Ch pacnonoxeH MaccuB, COAepXaLLmii
OpWUrMHanbHble 3Ha4YeHMs NocrefoBaTeNbHOCT OGHOBIIEHMS.
KonnyecTBO 3neMeHTOB B HEM pPaBHO coepXmMmoMy 16-paspsa-
HOrO Mox1sl, PAcNoNoXeHHOMY Mo cMeLLeHnio 06h oT Havana cek-
TOpa M YMEHbLLUEHHOro Ha eauHuLy (T.e. B JaHHoM cny4yae 03h —

01h == 02h). N3Bnekaem aga cnoea Ha4MHas co cMelleHns 2Ch
(B maHHoM cnyyae oHv pasHbl 00 00 1 00 00) K 3anmncbIBaEM MX
B KOHeL, MepBOro 1 NocnegHero CEKTOpoB.

Tenepb Ham HEO6XOOMMO BbISICHUTb — UCMONL3YeTCs NN AaH-
Has hannoBas 3anuncb WM acCOLMMPOBAHHBIN C Hel dhann/ka-
Tanor 6bi1 yaaneH. 16-paspsgHoe none, pacrnonoXeHHOe Mo
cMmelleHnto 16h, cogepxuT 3HadeHne 01h. CnegosaTensHo,
nepeg Hamu hain, a He Katanor, 1 3ToT haln eLle He yaaneH.
Ho aBnseTca nu gaHHaa annosas 3anuck 6a30BOM N1 AaH-
HOro hanna unuM Mbl UIMEEM [ENO C ee NPOJoKeHnem? 64-
paspsigHoe rone, pacnofioxXeHHoe no cMeLleHuo 20h, paBHO
HYNI0, CrnepoBaTenbHO, JaHHas (avnosas 3anucb — 6a30Bas.

Mepexogum K uccnegosaHuio atpubyToB. 16-paspsgHoe
none, Haxogslleecs no cmewleHunto 14h pasHo 30h, cneposa-
TeNbHO, 3arofioBOK MEPBOro aTpubyTa Ha4YMHAETCS CO CMeLLe-
Husa 30h oT Havana cekTopa.

MNepsoe ABovHOe cnoBo aTpubyTa pasHo 10h, 3HauwuT, ne-
pen Hamu atpubyT Tvna $STANDARD_INFORMATION. 32-pas-
psAgHOE none ANWHbI aTpubyTa, HaXOAALLEecs Mo CMELLEHMIO
04h 1 paBHOe B faHHOM cnyyae 60h 6aiT, NO3BONSET HAM Bbl-
4YMCNTb CMELLEHME crneayrowero atpmbyTta B cnvcke — 30h
(cmeLLieHve Hawero atpubyTa) + 60h (ero gnvHa) == 90h (cme-
LLeHMe cnepyoLlero atpubyTa). NepBoe ABOMHOE CNOBO Crie-
oytoulero aTpubyTta pasHo 30h, 3HauuT, 3TO aTPUBYT TUNA
$NAME u crepytowee 32-pa3psfHOE Mosie XpaHUT ero AnuHy,
paBHyto B AaHHOM ciyyae 70h. Cnoxus anuHy atpubyTa ¢ ero
CMELLIEHNEM, Mbl MOJTyHMM CMELLIEHNE CNERYIOLLEero aTpubyta —
90h + 70h == 100h. [MepBoe ABOMHOE CMOBO TPETLErO aTpuoby-
Ta paBHo 80h, cnegoBatenbHO, 310 atpubyT Tna $DATA, xpa-
HSILLMIA OCHOBHbIe AaHHble hanna. CknagbiBaem ero cMmelle-
Hue ¢ gmHon — 100h + 32h == 132h. Mbl HaTKHyNMCh Ha Yac-
Tokon FFFFFFh, curHanuavpytowmii o Tom, 4to atpuoyT $SDATA
NOCNEOHUNIA B CIIUCKE.

Tenepb, pa36bue hannoByo 3anucb Ha aTpubyTbl, NPUCTY-
MUTb K NCCNER0BaHMI0 KaXA0ro U3 arpudyToB B OTAENbHOCTM.
HayHem ¢ umenu. 8-paspsgHoe none, Haxogsileecs no cme-
weHuto 08h oT Havana aTpubyTHOro 3arofnoBKa (1 No cmeLle-
HUO 98h OT Havana cekTopa), COQepPXMT driar Hepe3naeHTHO-
CTW, KOTOPLIV B flAHHOM CIly4ae paBeH Hymio (T.e. aTpubyT pe-
3ULOEHTHBIN U €ro Teno XPaHUTCS HENOCPeACTBEHHO B CaMOW
channosor 3anucu). 16-paspsgHoe none, PacronoXeHHoe Mo
cmeLeHnto 0Ch oT Hayana aTpubyTHOro 3aronoBka (1 Mo cme-
weHmto 9Ch OT Hadyana cekTopa) paBHO Hynto, CriefoBaTeslbHO
Teno aTpmnbyta He CXaTo M He 3alwmdposaHo. 32-pa3psgHoe
none, pacnosioxeHHoe no cmeleHno 10h ot Hauana aTpuoyT-
iLiliagMUHNCTpaTOp
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HOro 3arofioBka 1 no cmelleHnto AOh ot Havana cekTopa, co-
LEepXUT ONMHY aTpuMbyTHOro Tena, paBHylo B JaHHOM Cryyae
54h 6awT, a 16-pa3pagHoe none, pacrnonoXeHHOe Mo CMeLLe-
HWIO 14h oT Hauana aTpuGYTHOrO 3arofloBKa 1 MO CMELLEHMIO
A4h oT Ha4yana ceKkTopa, XpaHWUT CMeLLIEHWe aTpubyTHOro Tena,
paBHoe B AaHHOM cny4yae 18h, cnegosatenbHoO, Teno atpuby-
Ta $NAME pacnonaraetcsi no cmeLleHutio A8h oT Hauana cek-
Topa.

®opmart atpubyta Tuna $NAME onucaH B Tabnuue XX.
lNepBble BOCEMb 6aWT COLEPXAT CCbINIKY HA MaTePUHCKUN Ka-
Tanor AaHHoro daina, pasHylo B AaHHom crnyqae 11ADBh:01
(vHpekc — 11ADBh, Homep nocneposatensHoctn — 01h). Cne-
Zyowme 32-6aiTa cogepxart LWTaMMbl BPEMEHU CO3AaHus,
N3MeHeHUs 1 BPEMEHW nocrnefHero gocTtyna K davny. Mo cme-
LweHuto 28h ot Havana Tena atpubyTa u DOh oT Hayana cekTo-
pa nexwr 64-paspsgHoe rone BblOe/IeHHOro pasMepa, a 3a
HUM — 64-pa3pagHoe none peanbHoro pasmepa. Ob6a pasHbl
HYMIo, 4TO O3Ha4aeT, YTo 3a pa3MepoM dharna cregyet obpa-
watbea K atpubytam tina $DATA.

OnvHa nmenn charina cogepxuTcsa B 8-pa3pagHoOM none,
HaxogsLiemMcsa no cMeLleHno 40h 6aiT oT Havana Tena aTpu-
6yTa 1 no cmeLleHuio E8h ot Havana cekTtopa. B gaHHom cny-
yae oHO paBHO 09h. Camo xe MMsA Ha4YMHAEeTCA CO CMeLLeHust
42h oT Hayana Tena aTpmbyTa u co cMelleHus EAh oT Havana
cektopa. U 3gecb Haxogutes lifak.dbx.

MNepexoaum K aTpubyTy OCHOBHbIX AaHHbIX hanna, npony-
CTVB aTpmbyT CTaHAAPTHON MHAOPMaLMK, KOTOPbIN He copdep-
XXUT PELUUTENBHO HAYEr0 MHTEPECHOr0. 8-pa3psaaHbI donar He-
PEe3nOEHTHOCTK, PacnofioXeHHbIM No cMeLleHnio 08h oT Hava-
na aTpmbyTHOro 3aronoska 1 no cmellennio 108h ot Havana
cekTopa, paeeH 01h, crnegosaTensbHO aTpubyT HEPEe3UOEHTHbIN.
16-pa3pagHbIi dniar, pacnonoXeHHbIn no cmelleHnto 0Ch ot
Ha4yana aTpmbyTHOro 3aronoBka v no cmetleHmto 10Ch ot Ha-
yarna ceKkTopa, paBeH Hymio, 3Ha4WT, aTpUbyT HEe CXaT U He 3a-
LLIMHPOBaH. 8-pa3psHOE Mosie, PaCroNOXEHHOE N0 CMELLEHMIO

Y10 yutatb
OcHOBHbIMM UCTOYHMKaMM AaHHbIX Mo NTFS cnyxar:

o6pa3oBanue

09h oT Hayana aTpubyTHOro 3aronoska 1 no cmetleHnio 109h
OT Hayana cekTopa, paBHO HyMi0 — aTpubyT 6e3biMAHHbLIN. Pe-
anbHaa onvHa Tena aTtpubyTa (B 6aiitax) cogepxutcs B 64-
paspsigHOM Mone, pacnofiokeHHOM No cMeLleHuo 30h oT Ha-
yana aTpubyTHOro 3arofioBka v no cmetyexuio 130h ot Hava-
na cektopa. B paHHom cnyyae oHa paBHa 4ED1F0Oh (5.165.552).
[Ba 64-paspagHbIX NONs, PacrnonoXeHHbIX No cMeLLeHusam 10h/
110h 1 18h/118h 6aiT oT Hayana aTpubyTHOro 3aronoBKa/CeK-
TOpa COOTBETCTBEHHO, COAEPXAT HadvanbHbIA U KOHEYHBIA HO-
Mep BUPTYasbHOro Knactepa Hepu3naeHTHOro Tena. B gaHHom
cny4ae oHu pasHbl: 0000h/4EDh.

OcTaeTcs nuLLb JeKoanpoBaTh CMMCOK OTPE3KOB, afpec Ko-
TOPOro XpaHuTcs B 16-pa3psgHOM rone, HaxoasLLemcs no cMe-
weHunio 20h oT Hayana aTpubyTHoro 3aronoeka u 120h oT Ha-
yana cektopa. B gaHHom cnydae oHo pasHo 40h, 4TO COOTBET-
CTBYeT CMeLLEHMI0 OT Havana cektopa B 140h. Cam xe cnncok
0Tpe3koB Bbirnagut Tak: 32 EE 04 D9 91 00 00. [ga 6anta
3aHMMaeT none AnuHbl (paBHoe B JaHHOM cnyvae 04EEh kna-
cTepam) 1 Tpu — none HavanbHoro knactepa (0091h). 3asep-
LUAIOLLIMIA HOMb HA KOHLIE FOBOPUT O TOM, YTO 3TOT OTPE30K MOC-
NEeJHWMIA B CMINCKE OTPE3KOB.

MogbITOXUM nonyyeHHyo uHopmaumio. Pain HasblBaeT-
cs lifak.dbx, oH HaumHaeTcs ¢ knacTtepa 0091h u npogonxaet-
cs BNSIOTb A0 Knactepa 57Fh, npu peansbHon gnvHe danna B
5165 552 6ait. 3a cm Bce! Tenepb yxxe HAYEro He CTOWT CKO-
nupoBaTb hais Ha pe3epBHbIN HocuTenb (Hanpumep, ZIP vunn
CTpUMEp).

BoopyXeHHble OXEHTIbMEHCKMM HabopOM 3HaHUi (a Takxe
OMCKOBLIM PedakTopoM B npupady), Mbl rOTOBbl JaTb peLuu-
TeSbHbIA OTMOP SHTPOMNWK, NOTECHWB €€ MO BCEM (DPOHTaM.
Crepgytowwas cTaTbsl 3TOr0 UMKNIA pacCckaxeT O TOM Kak BOC-
CTaHaBnMBaTh yfaneHHble aiinbl, 0T(hopMaTUpOBaHHbIE pas-
Lefbl U paspyLUeHHble CRyXeOHbIe CTPYKTYPbl AaHHbIX.

B Khura Xenen Kactep (Helen Custer, yacTto cokpaiyaemasn fo npocto «Helen») «Inside the Windows NT file system» (B pyc-
CKOM n3gaHum oHa BxoguT B cocTaB «OcHoBbl Windows NT n NTFS»), nogpo6HO onucbiBatoLLas KoHuenuun annoBom
CUCTEMbBI M [atoLLas o Heii obLiee npefctasneHne. K coxaneHuio, Bce 06bACHEHWS BeOyTCS Ha abCTPaKTHOM ypoBHe 6e3
yKa3aHWsl KOHKPETHbIX YUCMOBbIX 3HAYEHWI, CMELLEEHWI U CTPYKTYP. K Tomy e B onepaumoHHbix cuctemax Windows 2000 u
Windows XP ¢ thaiinoson cuctemMon Mpon3oLLIM 3Ha4YUTESNbHbIE U3MEHEHWS, HAKAK He OTPaXeHHble B KHure. Ecnun He Hange-
Te 3Ty KHUry B MarasmHax — uwuTe ee B hannoobMeHHbIx cetsx. (Hanpumep, www.eMule.ru).

B Xakepckasi gokymeHTaumsa ot konnektuea «Linux-NTFS Project» (http:/linux-ntfs.sourceforge.net), ysm xo066m gonroe Bpe-
msa 6bina paspaboTtka Hezaeucumoro NTFS-gpavisepa ana OS Linux. OgHako ceryvac 3HTy3nMa3M KOMaHgbl Hadan CTpemu-
TeNbHO yracatb. JTO BblAaloLLleecs TBOPEHNe, NOAPOOHO ONUChIBAKOLLEE BCE KIHOYEBbLIE CTPYKTYPbI (haiioBOV CUCTEMBI
(ecTecTBEHHO, Ha aHIMMIACKOM S3bIKE), OTHIOAb HE 3aMeHSIET KHWUrYy XereH, a nuwb paclumpset ee! Paszobpatbcs B NTFS-

project 6e3 3HaHu NTFS o4eHb M 04eHb HempocTo!

B [okymeHTaums ot Active Data Recovery Software Ha ytunuty Active Uneraser, 6ecnnaTtHyto KOnmio KOTOPOR MOXHO HaWTh Ha
cante www.NTFS.com. 310 cBoeo6pasHbiin cuHTe3 KHurn XeneH u Linux-NTFS Project, onucbiBaroLLmii BaXHeWLmne CTpyk-
TYpbl AAHHBIX U 0OXOLALLMIA CTOPOHOM BCE BOMPOCHI, KOTOPbIE TOMBKO MOXHO 060WTU. 34ECh Xe MOXHO HaWTh 4O npepena
BbIXOMTOLLEHHOE M3MOXEeHNe METOAMKN BOCCTAHOBNEHWs AaHHbIX. Ecnn He HampeTe XeneH, ckadvanTe AEMOHCTPALMOHHYO
Bepcuto Active Uneraser 1 BOCnonb3ymTech npunaraeMon K Heto fokymeHTaumen (Active Uneraser noctaBnsietcs B ABYX
BapuaHTax — obpase FDD n o6pase CD, LOKYMEHTaLMS NPUCYTCTBYET TOMBKO HA NMOCNEAHEM U3 HUX).

B KoHtekctHasa nomoulb Ha Runtime Software Disk Explorer Takxe copepxuT LOCTaTO4HO NOAPOBHOE onucaHue hannoBow
CUCTEMbI, OOHAKO, HA PEAKOCTb 6ECTONKOBO OpraHW30BaHHOe. [N YNpOLLEHWS HaBuraumm no TEKCTY PEKOMEHAYEeTCs ae-
KoMnunnpoBaTb chm-thain B 06bI4HbIN TEKCT, BPY4HYH0 neperHas ero B8 MS Word, pdf nnv ntoboi gpyroi yoo6HbIA ana Bac

thopmar.
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