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Abstract

Babkov V., Pehotin E. Development loading and file system modules in XoS as Windows NT family hybrid.
Base kernel function (file system and system loader) in Windows NT family are reviewed. New integrated file
system for XoS is proposed. New system loader architecture is discussed. Development an executable file for

system loader and XoSfile system module are described.

BeedeHue

OrnepalMoHHyI0 CHCTEMY MOXKHO TOHHMAaTh, Kak
KOMIUIEKC MPOTPAMMHBIX CPEICTB, BBIMOJHSIOMIAX [BE
OCHOBHBIE ~ ()YHKIMH:  pacUIUPEHHE  BO3MOXHOCTEH
MAIIIMHBI U yIpaBieHue ee pecypcamu [1].

Omnepannonnsie  cuctemsr  (OC)  cemeiicTBa
Microsoft Windows — nauboisiee pacmpocTpaHeHHbIE B
mupe. CymiecTByeT Heckonbko Mmiatgpopm 3tux OC,
OJIHAKO B HACTOSAIINNA MOMEHT MOYKHO TOBOPUTH TOJILKO 00
omuoit — WINNT (ocrampHble yXe ycTapeiadn ©u He
noepxkuBarorcs Microsoft). Mcroku WIinNT Bocxozsr k
okTsi0pro 1988 roma, xorma MS pemmna cosmate OC,
coBmectumyio ¢ OS/2, obnamarouryr0  BBICOKOA
3aIIUIIEHHOCTRI0 U HANISKHOCTBIO U IMOJJICPKHUBAIOIILYIO
MHOTomnporeccopuyto obpaborky u POSIX [2]. B 2001
roxy Ha cer nosuinock Windows XP — OC miatdopmsr
WInNT Bepcuu 5.1, a B 2007 BbIIDIa TOCIHECTHSS HA
nansbeii MomeHT OC Microsoft — Windows Vista

JlBa m3BecTHBIX (akta — OC Microsoft mmpoko
pPacpoOCTPaHeHBI U JOPOTH — JOJDKHBI ObUTH MPHUBECTH K
co31annio Heckolbknx KkiIoHoB WIinNNT, omHako sToro He
TIIPOUCXOIUT. EnuncrBennas u3BecTHas aBTOpaMm freeware
OC knacca WIinNT — ReactOS [3], aBTopbl KOTOpOii
crapatorcst caenath ee moxoxedd Ha WIinXP, Ho ¢ yueTom
HOBEIX TeHaeHuui, BHecenHbix OC Windows Vista

HecMoTpss Ha TO, YTO CTPYKType W peaau3aliiu
6a3zoBbix ¢yukiuii OC cemeiicta Windows mocBsiieHO
MHOro pabot [4-5], ocTaeTcs MHOro «OenbIX ISITEH» W
HEIOKYMEHTHPOBAHHBIX OCOOCHHOCTEH, KOTOPHIC BaXKHBI
Ut oHnMaHus paboTsl OC, nmoBbIIIeHUS YPPEKTUBHOCTH
ee paboTBl, OJHAKO TMOIPOOHO B JHTEpaType W
TEXHUYECKOM TOKYMEHTAI[UH HE OCBEIICHBI.

B nanHoOit paboTe cTaBHUTCS 3amada HCCIEAOBaTh
peamm3anmio  6a3zoBeix ¢yHkKiumii OC B cemeicTBe
Windows NT u npeuio)uth HOBYIO HHTEIPUPOBAHHYIO U
ONTHUMU3UPOBAHHYIO cxeMy noctpoenus OC Ha mpumepe
HECKONIbKUX 0a30Bbix Mopyneit (daitmoBas cucrema wu
sarpy3unk OC). PaboTa BBINOJHACTCS B paMKax MPOEKTa
no co3manuto anbrepHatuBHOM OC kmacca WIinNT — (X)
Operation System (Xo0S). JlaHHBIi MPOEKT
paspabatbiBaercst aBropamu ¢ 2007 T, Kak yHUBEpcaabHas
mwiathopma, HHTETpHUpYIOIIas B ceOe JydIlue CTOPOHBI
BCEX oC cemeiicTBa Windows NT B
YCOBEPIIICHCTBOBAHHOM BapHaHTE.

Bonpocsr pazpabotku 3¢ eKTuBHBIX (ailIoBBIX
cucreM i pasauuHbeix OC ocCBemarTcs BO MHOTIHX
uctovyHukax [6-8]. [TockodbKy B COBPEMEHHBIX YCIOBHAX
(haii;IoBBIM CHCTEMaM MPUCYIIM TaKHe XapaKTePHCTHKH
Kak: OOBEeMHOCTb, paCIpEleNeHHOCTh, OE€30I1aCHOCTb,
HaJIe)KHOCTh, TO IPOEKTUPOBAHUE M MOIU(HKAIUI YyKe
CYHNIECTBYIOIIMX  CHCTEM  C  IENbl0  YBEJIUYUTH
BbBIIICYKa3aHHBIC II0Ka3aTCIn SABJISICTCA HCCOMHCHHO
aKTyaJIbHOM 3a/1ayueid.

Uumeepayus ¢patinoebix cucmem FAT u NTFS e
cocmase npoekmupyemoti OC

CewmeiictBo (aitoBeix cucrtem (OC) XFS ((x) File
System) paspabarhiBaoch Ha OCHOBE pE3yJbTAaTOB
ananmusa crpykryp ©C FAT (FAT12-FAT32) u NTFS for
NT 5.1 ¢ y4eroM COBpeMEHHBIX OOBEMOB COXpaHIEMOM
uHpOopManmu u pasmepoB HocuTeneil. Kmace XFS
MPE/ICTABIICH CIIEYIOUMMH  TpeMms (aitnoBsiMu
CHCTEMaMH:

- daitnosas cucrema XFS RMFAT (Removable

Media FAT), chnenmansHo pa3paboTaHHas st

MEPEHOCHBIX ~ HOCHTENICH, OHAa  MPaKTHYECKU

MOJIHOCThIO OcHOBaHa Ha FAT-cucremax ¢

HeOonpInMU BKItoYeHUsAMU U3 NTFS;

- coBMmemleHHas (aiioBas cuctema XFS FAT

32/64 s KECTKMX  JUCKOB  Pa3sIHYHBIX

uHTEepEcoB C IO I e PIKKON 00BEMOB,

HEJOCTYIHBIX HH OAHOH u3 wmMerommxcs FAT-

cHCTeM, MpeJACTaBisionias coboil, HaBepHOe,

npenensHbIi ruopun FAT u NTFS;

- (ainosass cuctema XFS IFS (Indexed File

System) mpoextupyercs Ha ocHoBe NTFS, HO ¢

YIaJCHHBIMU M3 HEE YCTApEBIIMMU U HEHYKHBIMH

atpubytaMu ©u ¢ 100aBJICHHEM  HEKOTOPBIX

anemeHToB u3 FAT.

Bce (daiinoBsie cUCTEMBI UMEIOT HEKOTOPYIO CaMyI0
0O0IIyI0 YacTh, BBINCICHHYIO W3 POAMTEIBCKHX MPH UX
anammsze. MssectHo [9], uro B Boot-cekrope wumeercs
crpykrypa BIOS Parameter Block (BPB), onwuchiBaromiast
OCHOBHBIE (PM3MYECKHUE W JIOTUYECKHE XapaKTEPUCTUKH
pasjena Jucka.

Oo6mas cxema pazaena ¢ @C XFS npeacrasieHa Ha
pucynke 1.
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BOOT Reserved Taﬁngtaaﬁ?_lrgnscaﬂmg Root Obnactb
cekTop cekTopa (FAT unn MFT) KaTanor | aaHHbIx

Pucynox 1 — O6mas cxema paznena ¢ @C ximacca XFS

[lepBoit ocHOBHOH 0OcOOCHHOCTH peanmmzanuu OC
kmacca XFS  gBmgercs wuXx —coenManmsamus IO
KOHKpeTHhle THIBI  Hocutenedi: RMFAT — mon
nepenocusle Hocurenu; FAT 32/64 — nns «cpemnero
HAJIC)KHOT0» HOCUTEIS, MPOCKTUPOBAIACh B OCHOBHOM JIJISt
JKECTKUX JAUCKOB OOJBIIMX 00HEMOB, OJJHAKO MOXKET OBITH
HCIOJIb30BaHA U HAa OOBEMHBIX MEPECHOCHBIX HOCHTEIISIX;
IFS — ans HocuTeneidl MPOCTO OTPOMHBIX OOBEMOB U
sBisieTca Hambosee Hage)kHo PC u3 Bcero ceMmeicraa.
BTopoit 0COOCHHOCTBIO SBISICTCS TIIOJNHAS TIOANCPIKKA
Unicode Bcemu ®C «knacca. Taroke, Onaromaps
3agBJICHHOM crnenuanm3anmu  Kaxxnaolrk ©C  BO3MOXKHO
HaNWCaHUE ONTHMU3HPOBAHHBIX IO KOHKPECTHBIC THIIBI
HOCHTENEH paiiBepoB.

daiinosas cucrema XFS RMFAT npeanasHaueHa
JUIS  TIEPEHOCHBIX MEIUAYCTPOWCTB, OIHAKO MOXKET
ucmonb30BaThcst It pasgenoB  HDD, mpu  stom
MaKCHUMaJIbHBIA CTaHAAPTHBIM 00BEM paszjena paBeH ~
2732 cextopos * 512 Gaiit/cextop (cTanmaptubiit) = 2 Th,
IIPH 3TOM Yy CaMOTr0 CTaHAapPTHOTO JKMCKa 00bEM IOJDKEH
ObiTh He Oomee uwem (2°32+2"32) cekrtopoB * 512
Oaiit/cextop (ctanmaptheiii) = 4 Th. OOmas crpykrypa
@C nokazaHa Ha pUCyHKe 2.

Reserved cektopa FAT-Tabnnup!
BOOT Obnactb
CeKTop Info Journal Mirror KaTtanor AaHHbIX

FAT12, 16, 32
cekTop ceKTop ceKTop

Pucynoxk 2 — O61iiee comepkanue aucka/pasena aucka ¢
dC XFSRMFAT

OcHoBHOM ocobOeHHocThIO maHHOM DPC gBistercs
TO, 9TO B HEH MOXET UCIIOJIb30BaThcs OqHa U3 Tpex FAT-
tabmun: FAT12 ¢ 12 6uramu Ha HOMep kiactepa, FAT16
¢ 16 6urtamu (cmoBoM) Ha HOMep Kiactepa u FAT32 ¢ 32
OuTtaMu (IBOMHBIM CJIOBOM) Ha HOMED KJIacTepa.

Undocekrop — cneumanpHelii  cektop  DC,
MpEIHA3HAYCHHBIA Ui XPAHCHUS  HEKPHUTHYCCKHUX
KOHCTAaHT WM 3HAYCHHU pa3jeia, KOTOPbIe MOIYT OBITh
paccunTansl 10 uHpopManuu u3 boot-cexkropa m FAT-
TaONUIBI, OTHAKO MOOABIAIOT THOKOCTH, CKOPOCTH H
Hagexnoctn PC. Orinums ero or Takoro xe B MS
FAT32 — mamuuume T™ONA KONUYECTBA  KIIACTEPOB
ITotalClustersCount u 06s13aTenbHOCTh BCEX MOJIEH MMpU
HAJIMYAHA UHPOCEKTOPA.

Boot Mirror-cexropa (31a obnacts u3BectHa B MS
FAT xax Backup) xpaHsaT komuio Bcex cekTopos oT boot-
CeKTopa 0 HH(POCEKTOpa BKJIFOYUTEIBHO, YTO IO3BOJISIET
BoccTaHOBUTH PC mocie «cOost HyJIeBOH TOPOKKU».

JKypHanbHBI CEKTOp COMCPXKHT JIOI IOCICIHUX
COBepUIaeMbIX TpaH3akuuid. Takke B 3TOW cHUCTEME
BO3MOXXHO CO3/IaHHME€ 3arpy304HOro Aucka. T.K. KOpHEBOU
KaTaJor MOKET pPa3MEMIaThCs TAC YTOJHO, TO B MEPBBIX
KJIacTepax pa3MemaeTcs 3arpy3vrK, Mocie KOTOPOro UAeT
KOPHEBOW KaTaJioT, B KOTOPOM OITUCHIBAcTCSA (Paili 3TOro
sarpy3unka. Karamoru RMFAT, xak u MS FAT,

comepar 3amucu o (¢aiinax, OIHAKO 3alUCH HMEIOT
JIPYTYIO CTPYKTYPY, CBSI3aHO 3TO, MPEKIE BCETO C TEM, UTO
uMeHa Bcex (aitnos 3amucansl B Unicode u umetot o 255
CHUMBOJIOB B UMeHHU ¢ noanepxkoi JOC-umeH.

CtpyKTypa 3JIeMeHTa KaTajora: COCTOUT U3 IBYX H
0osee 32-0aiiTHBIX OJIOKOB 3amucei, KaXXIblil OJTOK UMEET
TUI, TO3TOMY B Hayajle KaXIOW 3amuch HMeEeTcs
o0s3aTenbHOE I BCEX  IOJE€  THNA  3allucH,
0003HavaroIee, Kakue JaHHBIC CICAYIOT aaliee.

VY 3JeMeHTOB KaTajiora, KOTOPBIC OIMCHIBAIOT
(aiin, ¥MeeTcsi oHA 3aIiCh CTAaHIAPTHOW MHDOpManuH,
OJ[HAa WIHA HECKOJIbKO 3amuceil uMeHu B Unicode u moxket
OprTh 3ammch wuMeHH B DOS-xkommposke. Cremyet
OoTMeTHTh, yT0 DOS-MMs IOAYHHSIETCS TEM Ke TpaBHIaM,
gro 1 B MS FAT, 1.e. u3 11 cumBONOB mepBbiec 8 — ums
¢aiina, ecm OHO KOpoOdYe, TO JMOIOJHSACTCS IMPOoOeIaMu
cmpaBa 10 8 CHMBOJIOB, CICIYIOIIHE 3 — pacUIMpCHHE,
TOYKa TOApa3yMeBaeTcs. Takke, BCE CTPYKTYPHl UMCHH
¢aitna UMEIOT MOJIe MOPSAIKOBOIO HOMEpa 3allicCy UMEHH,
YTO YBCJIMYHMBACT HAACKHOCTh M BOCCTAHABJIMBAEMOCTh
(aitoBoii CHCTEMBI.

daitnosas cucrema XFS FAT 32/64 crienmanbHo
npoektupoBaiack, kak rudpua FAT u NTFS B mombiTke
COCIMHHUTH CKopocTh pabotel FAT u Hage:xHOCTH
xpanenuss maHHBIX NTFS. B pesymprate ot FAT Oputa
ocTaBJIeHa camas TiaBHas ce dactb — FAT, paboraromas
ObICTpee JIOKANBbHBIX KIIACTCPHBIX CIIUCKOB M OWUTOBOI
kapTtel NTFS, Bce ocranbHOE Tak WM mMHa4Ye OBLIO B3STO
3 NTFS. B ctpykTypy KaTamoros B 00mem, 1 B KOpHEBOH
KaTajJor B YaCTHOCTH OBLIO BHECEHO IOJ00ME 3JIEMEHTOB
MFT, xors, kak TtakoBod, MFT wner. Ha pucynke 3
MOKa3aHO (PUKCHPOBAaHHOE  COACPKUMOE KOPHEBOIO
Katanora. I3 pucyHkoB BHIHO, 4T0 bOOt—cekTop ocTaics,
omHako wmMeeT omimuHylo oT RMFAT  crpykTypy.
Crnenyer TakkKe OTMETHTh, YTO OBLTH OCTABJICHBI MIOTOKU U
pe3uICHTHBIC/HEPE3UICHTHBIE ~ aTPUOYTHI, OITMCaHUsA
KOTOPBIX TEHeph BBEACHBI B CTPYKTYPY JJIEMCHTOB
KaTaJIoroB.

$BOOT Boot-cexrop

$BOOTMIRROR | Komust boot-cekropa

$FAT Copepxut onmcanue FAT-tabmury
$JOURNAL daiin xypHana

$QUOTA Wudopmanus 0 AUCKOBBIX KBOTAX
$SECURE Wudopmanus o 3ammre

$VOLDEFATTR | Crannmaprasie aTpudyThl TOMa
$VOLUME Conepxut aitn Toma

(c onmcanmem Toma)
Omnucanune camoro ce0s
Ponurensckuii kaTamaor —
CCBUIAeTCsI HA CAMOT0 cebs
[..] OcraJibHbIE 3aICH

Pucynok 3 — @UKCHPOBAHHOE COIEPKAHNE KOPHEBOTO
karanora FAT 32/64

QaitmoBast cucrema XFS |IFS copoektupoBana
momHocThi0 Ha ocHoBe NTFS, omHako, w3 Hee yOpaHBI
HEOCTATKA U  yCTapeBIIHE 3JEMEHTHl  MOCIEIHEH,
cBs3aHHBle B ocHOBHOM ¢ APl ®C, nHanpumep,
3anosiHeHHe (aillaMu pasjesia MPOUCXOAMUT IO APYTOMY
ITOPUTMY, HE OJaromnpusTCTBYOMIEMY (parMeHTAIlHH,
TaKke yopans! orpannucHus nedparmentarmu [10].



Jis ananmm3a sddexruBHOoCcTH pazpadoTaHHbx OC
COCTaBIICHA CpaBHUTENbHAs Tabnuma 1.

Mooudgpukayus 3azpy34yuka onepayuoHHOU
cucmembl

[lpu HanmcaHMM 3arpy3ydKa OCHOBHOW IIENBIO
ObUTO O0ecreYnTh BO3MOXKHOCTH 3arpy3ku uMm OC ¢
m000i  ¢aitoBoii  cucTeMbl 03 HEOOXOIMMOCTH
nepenucbiBaaue ero noa kaxayo OC. ITostomy nmopsmok
HavyalbHOM 3arpy3ku ObLJI W3MEHEH M0 CPaBHEHHIO C
sarpysuukamud  Windows u ReactOS kapauHaIbHBIM
obpazoM. Ilo pesymbraram aHanmM3a IU3acceMOJICPHBIX
muctHHroB  3arpy3umka Windows (osloader.exe) wu
HCXOJHBIX TeKCTOB 3arpy3unka ReactOS (freeldr.sys)
YCTaHOBJICHO, YTO OHHM HecyT B ce0e KOA HadaJbHOM
paboTel ¢ aitmoBoii cuctemMod. Jlng  HOCTHXKCHHSA
MTOCTaBJICHHOH 3a71a9u 3arpy3uuk X0S ObLT pa3/ieieH Ha 2
yactu — HU3KoypoBHeBbIi (low-level) daiin-npaiisep OC
U, cOOCTBEHHO, BECh OCTaJbHOH 3arpy3uuk. B Tabmuue 2
MOKa3aHbl dTambl 3arpy3kud Bcex Tpex OC. M3 Tabnuiisl
BUJIHA OCOOGHHOCTh TIOCIENHEro — Juisi  oOMeHa
nHpopMmanmeir MexIy IByMs €ro 4acTSAMU HCIOJB3YeTCs
MEXaHM3M TPOTPaMMHBIX NpEphIBaHUN U 255-bIif BEKTOP
npepeiBaHuid. Ha pucyHke 4 nmaHo omnucaHue (yHKIUH
3TOTO NPEPBIBAHMS, HUCIIONIB3YEMBIX ISl B3AaUMOJCHCTBUS
YacTeu.

H 255 BekTOop npepbiBaHus (int OFFh)
; DTOT BeKTOp UCMONb3yeTcA X0S Kak BEKTOP ANA YCTaHOBKMU BCEX, NOArpYXaeMbIX
; npoueayp PEANIbHOIO PEXXUMA. OH aktyaneH TOJIbKO [10 nepexoaa B PM.
; Mocne nepexoga B PM OCHOBHOI 3arpy3yuKk nepexBaTbiBaeT BEKTOP Ha CBOIO
; PM-npoueaypy v nepeHactpavBaeT RM-cyHkuun Ha cBon PM
-- ®yHKUMM int 255 - --
O6wue dyHkumm (10 BEKTOPOB hyHKLMN):
< int OFFh 000h - BbIBOA CTPOKM Ha 3KPaH €O 2-i NO3nLun
< int OFFh 001h - yteHue cekTOopoOB (ANA gaHHou ®C)
< int OFFh 002h - cBo6oAHO (MOXeT 6bITh onpeaeneHo loader'om dainoson
cucTembl ANA hYHKLUM YTEHUSA CEKTOPOB B pexume LBA (21 BapuaHT))
< int OFFh 003h - 3anuck cekTopoB (Ans AaHHon ®C)
« int OFFh 004h - cBo6oaHO (MOXeT 6bITb onpeaeneHo loader'om dainoson
cucTembl ANA hyHKLUM 3annUcK CEKTOPOB B pexume LBA (21 BapuaHT))
« int OFFh 005h - cbyHKums htoa - nepeBoa DWord'a u3 uncnoou hopmMbi B
CUMBOJIbHYHO CTPOKY
« int OFFh 006h - cBo6ogHO
« int OFFh 007h - noagc4eT ANUHLI CTPOKM (B CMMBONax)
« int OFFh 008h - cpaBHeHue CTPOkK
< int OFFh 009h - KOHKaTeHaLuA CTPOK
« int OFFh 00900h - koHkaTeHauus MultiByte (1-6aiTOBbIX) CTPOK
< int OFFh 00901h - koHkaTeHauus Unicode (2-6aMToBbIX) CTPOK
« int OFFh 00Ah - BblgenuTb 6510k NamaTh B 6a30B0M NamMATN
Bblaensietcs 6rnok namat B 1-m M6 namsiti, Hayano u pa3mep 6noka
BbIPOBHeHbI Ha cTpaHuuy [PAGE] (256 6anT)
[+ int OFFh 00Bh - nameHnTe pasmep Gnoka namaT B 6a3oBoi namaTn |
[ Ecnu Bo3MoxHO, 6yaeT u3MeHeH pa3mep 6rnoka namsatu B 1-m M6 namsatu]
«int OFFh 00Ch - ocBo60auTL 610k namATM B 6a3oBoi namsATh (1-in M6anT)
[+ int OFFh 00Dh - BbIAENUTL 610K NaMATU B paclUMPEHHOW NamAaTH (cBepx]
[ nepBoro mera6aiiTa)
[ Byaet BbigeneH 6noK NamMATH B pacluMpeHHoW namaTi (cBepx 1-ro M6).]
[ Hauano u pa3mep 6noka kpatHbl 4K6 [MEMPAGE]
[+ int OFFh OOEh - n3ameHeHune pa3mepa 6510ka NaMATU B paclUMPEHHOW NamaTh]
[ Ecnu Bo3MoOXHO, 6yaeT U3MeHeH pa3mep NaMsATU B paclUMPEHHOW NnamMaTv |
[+ int OFFh 00Fh - ocBO60ANUTL 610K NaMATU B paclUMPEHHOW NamATH]
DyHKUMK paboThbl ¢ dainamm:
[ craBsATCA noapepom ¢haitnoBoi cucTeMsl |
« int OFFh 010h - ycTaHOBKa TeKyLyero katanora
[+ int OFFh 011h - co3paHue kaTanora]
[+ int OFFh 012h - ynaneHue katanora)]
« int OFFh 013h - [co3paHue/|oTkpbITUE haitna
< int OFFh 014h - 3akpbiTe caiina
< int OFFh 015h - ycTaHoBKa/nmony4yeHue NO3MUMM YTeHUA/3anucu
« int OFFh 016h - yteHue cdanna
[+ int OFFh 017h - 3anuck ¢havina]
[+ int OFFh 018h - yaanexue davinal
[+ int OFFh 019h - pa6oTa ¢ aTpuGyTamu]
< int OFFh 01Ah - nony4yeHue pa3mepa danna
[+ int OFFh 01Ch - nouck nepBoro caina]
[+ int OFFh 01Dh - nouck cnepytolero caiinal
< int OFFh 01Eh - pyHKUMA MHMLMaNM3aLumKn; Bo3BpallaeT agpec Hayana u
pa3mep, 3aHMMaeMbiv dannom noagepa ®C B namMATM
< int OFFh 01Fh - hyHKuMA pasaMoHTUpoBaHus ®C; ocBoGOXAAET CBOIO NaMATb

Pucynox 4 - ®ynkuun 255 npeppiBaHus 3Tana 3arpy3Ku
XoS

Tabmmua 1. CpaBHeHMEe (aliIOBBIX CHCTEM

Microsoft XFS
HaumeHnoBanue
FAT NTFS RMFAT FAT 32/64 IFS
Tonbko
ﬂoguepmka EAT32 Ionnast, Ionnast, [TonHas, [TonHas,
Unicode e —— ponHas ponHas poaHas poaHas
FAT12-
32 M6 FAT32 -
MaxkcuMalbHbli FAT16- 2732 2832 k1. A
pasmep paszena 2T6 1695 KJIacTepoB FAT64 — 264 .
FAT32- 2764 k1.
2T6
Meton Henouxn Llenouxkn
ONHMCAHUs FAT KITacTepoB EAT FAT KITacTepoB
MOJIOKEHHS B atpudyre B aTpudyTe
(aitnioB $DATA $DATA
Bo3MoxHBIE . JTroGble, . JIro6bIe, JIro6bie,
Bazosblit bazosblit
aTpuOyTh BKJIIOYAst BKJIOYAs BKJIOYAs
o Habop Habop
(aiina 6a3oBbIe 6azoBble 6a3oBble
FAT12/16 —
VCeToRYuBOCTE cpenHsis
K cGosm FAT32 - IMonnas Xopomas Ornnunas [Tonnas
Toxas
FAT12/16 — CpeHsIs,
MMHUMAalbHA BO3MOKEH
DKOHOMHYHOCTh EAT32 - Makc. non6op Makc. Makc.
yiydieHa MapamMeTpoB
Uneansua
Uneanbua At UneanbHa UneanbHa
. 1 U TICPEHOCHBIX uIs uIs
E:::CTPOHC”CT- ~ Gompimix HocHTerne, GombImx GOITBIINX
N files MacCHBOB 1 MacCHBOB MacCHBOB
JIaHHBIX ~ JIaHHBIX JIaHHBIX
N files
255
MakcumanbHas
CHMBOJIOB C
JUTHHA UIMEHU . 255 255 255 255
OUIEPIKKOH
aiina
LFN
MaxkcumabHas 32767 32767
JUIMHA TIyTH He orp. CHMBOJIOB He orp. He onpen. CHMBOJIOB
aiima Unicode Unicode
FAT12-
32 M6
MakcumanbHbIi FAT16-
16 D6 416 He omnpen. 16 26
pasmep daiina 216
FAT32-
4T6
Co3znanue
BPEMEHHBIX Jla Jla Jla Ja paci
METOK
Bpemennsie
METKH
Her Ha Her Ja Ja
H3MEHEHUs!
MeTaJJaHHBIX
Pacimpennsie
Her Ja Her Jla Ja
aTpuOyTHI
Kecrkue
Her Ja Her Jla Ja
CCBUTKH
RMFAT12 -
HET,
Kypnanuposa- RMFAT16 —
Her Ha Ja Ja
HHE BO3MOJKHO,
RMFAT32 -
pit:}




Tabnuma 2 — Dramsl 3arpy3ku OC knacca Windows siapa

WInNT
Windows XP ReactOS
(NTFS) (FAT32) X0S (RMFAT)
BIOS 3arpyxaer Boot—cekrop

Boot-cexTop Boot-cextop Boot-cexTop

3arpyxaer 3arpyxaer HUHULHATU3HPYET

BTOPUYHBIH BTOPUYHBIH Tabmuny 255

3arpys3uuk, 3arpy3uuK, [pephIBaHUS U

PacHoNIOKEeHHBIN B | pacHOJIOKECHHbBIH | yCTaHABIMBAeT B

nepBeIx 16 B 14 cexTope Hee aJpeca

CeKTOpax paszena, | pasziena, BHYTPEHHHX

HCHIOJIB3YS HCTIONB3YS IS byskmit (onHa n3

JULSL OLIPENICTICHUST | OTIpe/ieIeHUs KOTOPBIX —

HaJaya Hayana pasgena | QyHKUMs 4TeHus

paszena nons u3s nost u3 BPB CEKTOPOB),

BPB 3arpyxaet |ow-
level daiin-
npaiisep xosldr
tekymieid OC,
SIBJISTIOIIHAICS 10
COBMECTHTEIIBCTBY
TIOJIHBIM
3arpy34uKoM,

PpacnooKeHHbBIN B
MEPBBIX KIIacTepax
®OC u nmeronun
u3BecTHbIN bOOt-
CEeKTOpY pas3mep,
yCTaHABIUBAET
CBOI 00paboTUNK
int 255 u nepenaer
yIpaBJIeHUE
JipaiiBepy

IIOCJIEIHEr0 ¥ OHO
(uKCHpOBaHO,
TaKXKe OTIIagacT
HE00XOAUMOCTh
paborathb ¢
muckoMm. ntldr
MEPEBOTUT
CHCTEMY B
3aIUAIEHHBII
CTpPaHUYHBIN
pexuMm,
MIPOCTHUPYET
osloader.exe B
BUPTYaJIbHOE
MPOCTPAHCTBO U
nepeaeT emMmy
yIpaBIIeHHE,;
GDT, IDT,
TaOIULBI U
KaTaJIOTH CTPAHHUI]
HMEIOT
(MKCUPOBaHHBII
pasmep u
MECTOIIOJIOKEHUE
U CIIPOCIIUPOBAHBI
Ha HEeOOIIBIION
Y4acTOK IaMsTH

MCHEKEPOB
mamsite (1,5 B
JIAHHO# Bepcuu),
3arpyxaer u
HHTEPIPETUPYET
boot.ini,
3arpyaet Kycr
peectpa system,
CTPOHT
TEKYILYIO
KOH(UTYPAITUIO
obopynoBaHus,
MHULHAATU3HPYET
CHCTEMHBIE
CTPYKTYPHI,
3arpyxaer spo,
3a HUM —
JipaiiBepHI TUIIA
Boot, cozmaer
KaTajior u
TabIMILIBI
CTpaHHIl
HYJIEBOTO
noroka, GDT u
IDT OC,
TIEPEXOaNT B
CTPaHUYHBII
PEeXHUM H OTHaeT
yIIpaBJIeHHE

A0py

HHHALHATA3HPYET
MEHEDKEPBI
namsite (2,5; mpu
HHHAATA3AIAT
MeHeKepa
MepBOro Merabdaira
OyzeT BhI3BaHA
¢byHKIHs 00pasza
OC g
OTIpEeIeIeHNUS
3aHMMaeMoH UM
MaMsITH),
3arpyxact u
HHTEPIPETUPYET
boot.ini, sarpyxaer
AAPO,
HHHUHATA3HPYET
CHCTEMHBIE
CTPYKTYPHI,
CO3/JaeT KaTaJor 1
TaOJHIIBI CTPAHHUIL
HYJIEBOT'O [IOTOKA,
GDTu IDT OC,
HIEPEXOIHUT B
CTpaHUYHbIHA
PEKHUM U OTHAET
YIIpaBJIEHHE SIPY

BropuunsIit
3arpy3udK yMeeT
pabotats ¢
JIOTUYECKOM
ctpykrypoirt NTFS
u 3arpyxaer ntldr,
PpacroIOKEHHBIH ¢
MIPOU3BOJIEHOTO
KJ1actepa, Ho
OTIMCaHHOTO B
MFT\.Antldr

Bropuunslit
3arpy34nK yMeeT
pabotats ¢
JIOTUYECKOH
CTPYKTYpOH
FAT32 u
3arpyaer
freeldr.sys,
PaCIOJI0KESHHBIN
c
TIPOU3BOJIBHOTO
KJIacTepa, HO
OIIHCAaHHOTO B

\freeldr.sys

Low-level npaiiBep
®C (0o6pa3z ©C) B
PCATBHOM PEKHME
YCTaHABIIMBAECT B
Tabnuue 255
[pepbIBaHUsI
ajipeca Ha CBOU
(GyHKIUYM paboTEHI C
¢aitnosoii
CHCTEMOH,
3arpyxaer 16-8-32
6urHoe s11po (1o
CYILIECTBY, 3TO
SAPO ABISIETCS
9KBUBAJICHTOM
3arpy34nka
osloader u freeldr
32 HCKITIOYCHUEM
TOTO, YTO B HEM
OTCYTCTBYET KOJ{
pa6otsi ¢ ®C) u
nepenaeT
yIpaBJIeHUE
MOCJIeTHEMY

Ntldr mecer B cebe

freeldr aBisercs

16-8-32-0utHOE

Odloader.exe
MIPOU3BOJTUT
MHAIHAIN3AINI0
BHYTPEHHHX
MEHEIDKEPOB
TIaMsATH,
3arpyxaer u
HUHTEPIPETUPYET
boot.ini,
3arpyxaer Kyct
peectpa System,
CTPOUT TEKYIIYIO
KOH(HUTYPAIHIO
obopynoBaHus,
CO3JaeT MOJIHBIE
KaTaJor u
TaOJHIIbI CTPAHHUIL
O notoka, GDT u
IDT OC,
3arpykaer sapo,
3a HUM —
JipaiiBephl THIIA
Boot,
HUHULHATU3HPYET
CHCTEMHBIC
CTPYKTYPHI,
NepeHacTpanBaeT
Bce ri1o0abHbIe
TaONUIBl JAHHOTO
JTama u OTAAeT
yIpaBiIeHHe

B KOHIIE MOHOJIUTHBIM SIAPO TIPOBEpsieT
OCHOBHOMY SIIIPY

osloader.exe (cam | 3arpy34MKOM, OH | COOTBETCTBHE oC

o cebe ntldr MePEBOTUT anmnapaTHoro

3aHMMaeT 10 4 cucTeMy B obecnedeHus

K6). D10 oueHb 3alUIIEHHbBIA HEOOXOAUMBIM U3 pucynka 4 sumso, uro ynkuuu 10h-1Fh
yAo6HO, TK. PEXKIM, TpeoBaHmAM, crapatcs  obpazom @®C M 06ECHEUYMBAIOT  ITONHYIO
H3BECTHO [POU3BOIUT HEPEXOIUT B

(usiecKoe I/If-)mm/ranlllxnaumo 3a§mm§HHHﬁ byHkIHOHANEHOCTE Uit paboTsl ¢ ®C, a ¢pynkuun OAh-
MECTOTIONIOXEHHE | BHYTDEHHHX pexHM, OFh craBsatcss 16-B-32-OUTHBIM SIAPOM U OOECTIEUHUBAIOT

obpaz ®PC HEOOXOMUMOH (PYHKIIMOHAIBHOCTBIO IS



paboTsl ¢ maMAThIO. B pesympratre  mmeercs
YHUBEPCAJBHBIN uHTEpdeiic B3aUMOJICHCTBUS,
nozpossitommit - OC  zarpysutess ¢ wmoboit PC ¢
MaJICHIIMMU W3MEHEHHSMH KOJa 3arpy3udka, IpH 3TOM
o6paz ®C Huyero He 3HAET 00 YCTPOMCTBE MEHEIKepa
IaMATH S7Ipa, a MocjeqHee, B CBOIO OYepelb, HUYEro He
3HaeT O BHYTpeHHeM ycTpoiictBe PC, ¢ KOTOpOW OHO
Ipy3uTCs, T.K. Jajee 3TUM JAeJIoM OyZeT 3aBeloBaTh
nosHOeHHbIH apaiieep @C. Eme oaHO NpeuMyiiecTBo
3aKJII0YaeTcst B TOM, 4TO Bce 16-OMTHBIE (YHKIMH MOTYT
ObITh 3aMeHeHbl 16-B-32-OMTHBIM sApOoM Ha 32-OWUTHBIC
0e3 mepenuchiBaHus obpaza PC. W mocnemHee, >TH
(YHKIIMM MOXXHO HCIIOJIB30BATh JUIS JaMIa MaMsATH TIpH
aBapuiiHoii cutyanuu B OC.

Low-level mpaiiep ©C (o6paz PC) cocrout u3
IByx dactei — 16-OutHOW dacTm 3arpy3umka 16-B-32-
outHOrO sApa ¥ 32-OMTHON YaCTH BBHI3BIBACMBIX (YHKIUI
255 npeprIBaHms — U TpeX OJIOKOB JTaHHBIX TOCIE 00pasa,
KaXIbIi OJIOK MMeeT pa3Mep B CeKTop aucka. IlepBrie nBa
0JI0Ka UCIIOJIB3YIOTCS Kak Oydep mist aByx cekropos FAT-
Tabnuiel (TeKyruii oOpabaTbiBacMBIil U CIEAYIOMINI 3a
HUM), mocreaHuil — Oydep st qaHHbIX. 16-0uTHAsS YacTh
pou3BoaUT npoBepky @C, HHUIMATH3AINI0 BHYTPEHHEH
CTPYKTYpBI, YCTAaHOBKY cBOMX (hyHKIMi padotsl ¢ ®C B
tabnuiy Qynkuuit 255-ro mpepeiBanust (KOTOpask UMeeT
(UKCcHpOBaHHBIN aapec — OHa HaYMHAETCS cpasy 3a Boot-
CEKTOPOM), 3arpy3Kky u crapT 16-B-32-6utHoro sjpa.

OcobeHHoCMU
6umHozo sidpa XoS

nocmpoeHus 16-8-32

16-8-32-6utHoe saApo XOSKrnrm (sistromeecs, 1Mo
CYIIECTBY, OCHOBHBIM 3arpy34ukoM XO0S) COCTOHT H3
HECKOJBKUX MOJYJICH: KOJ HHHUIHAIN3AIUH, MCHEKEPHI
naMsTH, MeHemxkep (ailioBoil cHCTEMBbI, MEHeIKep
¢aiinon VHULIMAJIN3AIAH, 3arpy34uuK PE-¢aiinos,
uHTepdeiica  MONB30BaTeNsI U BBICOKOYPOBHEBOTO
BuAcouHTEpdeiica, OoOmEero Koma 3arpy3kKd CHCTEMEI,
YpOBHS aOCTpaKIMK OT aPXUTCKTYPhl W TpEpHIBaHUH, a
Takxke OMOTHOTCUHBIX ()YHKIIHH.

Kox  wHummammsammm npeJHa3HaYeH UL
TECTHPOBAaHHUS Keje3a Ha HAJIUYAE HEOOXOIUMOM
(YHKIIMOHATIBHOCTH, HACTPOHKH EPBUYHBIX CTPYKTYp 16-
B-32-OMTHOTO spa W Tepexofa B  3allUIICHHBIH
HeCTpaHW4HbIN pexuM. CTOUT 0co00 OTMETHTH, YTO IO
OTpeNeICHUsT HEOOXOMUMOro mpolieccopa HIACT KO,
MoJiIepKUBacMblii  Bcemu  mporeccopamu  Intel  8086.
Anroput™m pabOTHI:

1. 3amper MpepbIBaHU, HayaJibHas
WHUIAATH3ANUS ~ PETHCTPOB M yCTaHOBKa
¢bynkimii 05h-0Ah;

2. OrmpeneneHue mporeccopa IMyTeM ero IPsMOro
tectupoBanue (He uepe3 BIOS), HeoOXx0 UMbl
nporueccop — Pentium+; taxke onpenensercs
4acToTa mpoleccopa;

3. Orkpeitue muny A20 u onpenencHue pasmepa
namstu gepe3 BIOS (Ha Texymmit MoMeHT — int
015h OE801h), MmunuManbHEIH 066eM — 8 MO;

4. OmpenmeneHue  BUAcOamanTepa, MHHAMYM
VGA,;

5. TIlepexon B PM u Be13oB dynkmmu PM_Start;

6. @ysxkums PM_Start npowsBoguT — BBI3OB
(GYHKIHH HTHATHATA3AIIH MEHEKEPOB MaMITH

u  GyHKOUH 3amycka 32-OMTHOrO  Kozja
RunL oader.

7. Ecmu Beprymucy u3 PM_Start, To noaroroska
u mepexon B 16-OWMTHBI peXUM W BBIBOX
cO00IIeHNsI 0 HEOOXOIUMOCTH TIepe3arpy3Ku.

@OyHKINOHAIBHO MMEETCsl 2 MEHEKepa HaMsTH,
9TO CBS3aHO ¢ TeM, 4ro mepBeii MB mamstu (6asoBas
MaMsATh) UMEET 0c000e Ha3HAUCHHE U KapTy IS CHCTEMBI,
a Takke wucrnoib3dyercs Ha 255-0oM TpeppiBaHMU B
GyHKIMAX BbLIeNeHHs 0a30BOM MaMATH, W €ro ImamsTh
pacrpezenseT MeHEDKEp UeNno4YeyHbIX OWTOBBIX Kapr.
Bcio  ocTranpHyl0 maMATh  pacmpelersieT  MEHeIKep
TabIMIHOTO MOCTPAHUYHOTO OTIMCAHUS c
He(UKCUPOBAaHHBIM HAYaJIOM TAOJIHIIBL.

Nmerorcst pyHKIMM A7 3aXBaTa U OCBOOOKIACHUS
MIaMsTH:

— i MeHemkepa nepBoro Mb atm ¢ynkinm

SBISIOTCS QyHKIUAME 255-T0 mpepbiBaHUS +
(GyHKIMS MHULHATM3ALHH,

— U1 MeHe/pKepa pPACHIMPEHHOH NaMsTH 3TO
HECKOJIbKO BHEUIHUX (YHKIMH BBIICICHUS H
OCBOOOXIIEHHSI ~ TMaMsITH W BHYTPECHHHE
(dbyHKIIMK pabOTHI C TAOIUIEH pacTpeeneHus
HaMsTH.

Crnenyer o0co00 OTMETHTH, YTO  MEHEIKEp
paclMpeHHON NmaMsTH, BO-IIEPBbIX, 3anupaer nepsbii Mb
CTpaHuIl, yCTaHaBJIMBas 179 B PEeKUM
Kernel FirmwareTemporary, a Bo-BTOPbIX, ISl BBIICICHUS
MaMATH MEHbBIIE CTPaHMIBI HCIIONB3YeT ONHY M Ty Ke
CTpaHUIly, TIOKa OHA HE 3aKOHYMTCS, MIOTOM 3aXBaThIBAET
CIIEAYIOLIYIO JUIS 3TUX LieNeH, «3a0bIBas» MPeAbIIylLyIo,
T.e. OCBOOOXKJCHHE MasbIX OOBEMOB MaMSATH Ha CaMOM
Jielie He TPOUCXO/IUT.

Menemxep (ailyioBoit  cHUCTEMBI  MpEJCTaBISET
coboit ymoOHbII HAOOp GYHKIUI-MEPEXOIHUKOB THIIA
stdcall Ha pynkuun odpaza ®C 255-ro mpepsiBanus. 10
GyHKIMH OTKpBITHA (aila 1Mo ero WMEHH, 3aKpBITHA
¢aiina mo ero geckpunTopy, 4reHus ¢aiina, moiaydeHue
ero pasMepa U YCTAHOBKH MO3UIIMH YTCHUsI/3aIHCH.

Menemxep (GaiiloB HMHUIMAIU3aIUN  COIEPKUT
HeoOXomuMmble (GYHKOUH 1 paboTel ¢ (aimamu
HHUIHAATH3AIMA .iNi, BKIOYAIONINE BHEIIHHE (DYHKIHIO
HaYaJIbHOTO Mapcuura (aiina (pa3brieHre ero Ha CeKIMU 1
mapamMeTpel W TpeoOpa3oBaHWe OTOW HHGOpPMAIMUA B
CTPYKTYpBI CIIMCKOB CEKIMHA W CIIMCKOB  IapaMeTpoB
KaXIOH CEKIMH) M paboThl C MapCHPOBAHHBIM (ailiiom
(byHKUMS OTKPBITHS CEKUMHM W YTCHUS MapaMerpa u3
CceKUMM N0 uMeHW). Ha pucyHke 5 mokasaHel Bce
UCTIONb3YEMBIE CTPYKTYPBI MEHEIKEpa M MX B3aHMOCBSI3b.

ZnZLzde ezl Heal

[
—]

Pucynox 5 — CtpykTypsl MeHeKepa daitios
MHHIMAIN3ALIH ¥ X B3aHMOCBS3b



3arpysunk PE-(aiinos cocrout m3 2° wacrei: 370
kox 3arpy3ku PE 16-B-32-OutHOro simpa m oOmmit Run-
Time Library (Rtl) xox pabotsl ¢ ob6pasom PE. Ril-
¢yHKIEH paboTel ¢ oOpazom PE — 3T0 B OCHOBHOM
¢byHKIHU pa3zdopa cTpykryp 3aronoka PE. Kox 3arpysku
PE Bxirowaet B ce0s QpyHkuuu 3arpy3ku PE-aitna u ero
pazbopa, 3arpy3kd  HMIIOPTHPYEMBIX  OHOJIHOTEK,
3alloJlHEHWEe TaONuI UMIIOPTa, MOMCKa 00pas3a B CIIMCKE
3arpy3kd W pasz0op OnokoB pasmemenus [11]. Craemyer
OTMETUTH, YTO (QyHKIMs 3arpy3ku PE-daiina rpy3ut ero B
3AIIUIICHHOM PEXUME IPU BBIKIIOYEHHON CTPaHUYHOU
aapecanmu, HO  (Gaiinm  oka3plBaeTCs  rOTOB IS
UCIIONB30BaHMs ~ MOCIE  BKIKOYEHHS  CTPaHUYHOM
aJipecalyy.

BricokoypoBHEBBII BuneonHTepdeiic npeacTaBieH
GyHKOUAMU 1715 paboTHI C TBOWHBIM Oy(epoM B ITaMsTH:
coznaHue Oydepa, KONHMPOBaHHE B DKPAHHYIO MaMSTh,
BEIBOJI CHMBOJIOB M CTPOK B Oydep, a Takke (yHKIUU
paboThI ¢ BUAECOpEKUMaMH.

Hutepdeiic moap30BaTess BKIIOYACT B ceOst 00IIHiA
uHtepdeiic mnonp3oBarens W ABIsieTcss uHTEpdeiicom
MEXIy BCEMH OCTaIbHBIMH dYacTIMU 16-B-32-OUTHOrO
sapa M TEKCTOBBIA wuHTep(eic monp3oBatens (Te ke
(GYHKIMH, HO B TEKCTOBOM pEXHME U HECKOJIBKO
BHYTPCHHUX (YHKLUIA THIA 3aJMBKU (OHA CUMBOJIAMH).

Oba oaTHx wuHTEepdeiica NPeAOCTaBIAIOT BCe
HeoOXoauMble PYHKIMU I OTOOPaKEHUS X0Aa 3arpy3KH
X0S Ha 3kpaHe.

OOwwwidi KOA 3arpy3KH CHCTEMbI BKIIOYACT B CeOs
6yr-menemxep (Gpyukuus RunLoader), sarpysunk siapa u
KOJl TOJTrOTOBKH OCHOBHBIX CTPYKTYp sipa. AJITOPHTM
paboThI:

1. VYcranaBiuBaercs CBOH mepexBaTduk 255-ro
npepbIBaHus A1l QYHKLUMA, U1 KOTOPBIX
HEo0X01uM nepexo]i B 16-0MTHBII pexum,;

2. TlpowusBoautcs ananu3 ¢aiina \boot.ini u u3
cexnuu [boot loader] cuurtsiBaetcst 3HaueHHe
kiroua default, cogepskaiero cucteMHbIi
KOpHeBoii kaTanor X0S;

3. BwpbeBacrcsa pyHKIuUs 3arpy3ku X0S
LoadAndBootXoS;

4. Huaunumanuzupyercs: uHTepQeic
MOJIb30BATEIS M HA DKpaHe 0TOOpaXkaeTcst
IpolLIece 3arpy3Ky;

5. Cozpaetcs cTpykTypa
LOADER_PARAMETER_BLOCK u
NPOU3BOAUTCS ¢ HavyalbHast
WHHULHAATH3ALHS;

6. U3 karanora SystemRoot\system32\
sarpyxatotcs Xoskrnl.exe u hal.dll u qs Hux
CO3JIA0TCS CTPYKTYPHI
LDR _DATA_TABLE_ENTRY, npuuem mis
¢aiina sapa Xoskrnl.exe cosnarorcst 2
CTPYKTYpPBI — OJIHA U3 HUX OIIUCHIBACT
xoskrnl.exe, a Bropas SIBJISIETCS €€ KOIHEH,
HO omuchkiBaeT Ntoskrnl.exe (B pe3ynbraTe B
CHCTEME CYILECTBYET Kak Obl B UMEHU
¢aiina spa, 4TO HEOOXOJUMO ISl TTOJTHO
HU3KOYpOoBHEBO# coBMectumoctu ¢ WIinNT)
U pa30OHpaeTcst UMIIOPT C MOATPY3KOH Bcex
HUMITOPTHPYEMBIX MOIYJICH;

7. BomonHseTcs neppas (aza HHUIHATU3ALMH,
COCTOSIIIAs B CO3IAHUH ¥ 3aTI0JTHEHHU

OTHCATEIBHBIX CTPYKTYP, CBI3aHHBIX CO
CTPYKTYpOH
LOADER_PARAMETER_BLOCK u ee
caMoi, ¥ IepeBOJIOM BCEX UMECIOIIUXCS B HEH
CIIICKOB U3 (PU3UICCKON afpecann B
BHPTYaJIBHYIO B IPOCTPAHCTBE SAIpa
(amxuue 2 I'6);

8. BrImoaHseTCs MOATOTOBKA CHCTEMHBIX
Tabnui sapa k 3anoirenuto (PCR, GDT,
IDT, TSS) 1 MHUIHATH3AINS OCTABIINXCSI
moneit LOADER_PARAMETER_BLOCK;

9. BbbiBaercs (YyHKIHS BKIIOYCHUS
CTPaHIMYHOTO PEXHIMa
XoSLdrTurnOnPaging;

10. BeimonHseTCSA CO3IaHIE U HaYaIIbHAS
nanmuamsanus PDE, tabnun PTE n HAL-
peruona (PDE 3amosHsieTcst ykazaTesasiMi Ha
CcOOCTBEHHYIO 001aCTh TAMATH U 00J1aCTh
namsti Tabmuipl HAL -pernona);

11. BemonHsAeTCA UK IpeoOpa30BaHUsL
TaOJIUIIBI OMTMCAHUS TTAMSITH TaOJIMYHOTO
MeHemKepa namsaTa 16-8-32-0utHoro sapa B
CTPYKTYPBI OITUCAHUS TTAMSATH CTPYKTYPHOTO
MeHeIKepa maMsaTH 32-OHTHOTO A/pa C
OJTHOBPEMCHHBIM CITUSTHUEM OJIMHAKOBBIX
COCEITHUX PETHOHOB ITaMsTH, 3aII0THCHHEM
tabmui PTE u ux 3anecenuem B PDE (cxema
npeoOpa3oBaHus MPHBECHA HA PUCYHKE 6);

12. B tabmumy HAL-perunoHa 3aHocurcs
omnucaHue 00JacTeil maMsATH CTPYKTYP
KUSER_SHARED_DATA
(KI_USER_SHARED DATA) u KIPCR
(KIPOPCRADDRESS);

13. Bce ocraBuinecs aapeca B
LOADER_PARAMETER_BLOCK’e
peoOpa3yloTcs B BUPTYAIBHEIC;

14. TIpowcXOIWT MHUIAAIH3ANUSI KOHTCKCTA
npoteccopa (3anonuenue ctpykryp GDT,
IDT u cerMeHTHBIX PETUCTPOB);

15. Tpowucxomut nepexona B 32-0UTHOE SIPO
xoskrnl.exe.

T— ZalFes
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Pucynok 6 — Cxema npeoOpa3oBaHus TaOIUIIBI
OIIMCaHUs IaMATHU

VpoBeHs abctpakuuu OT apxurektypel (AAL,
Architecture Abstraction Level) — sto wnaGop rpymn
¢yHkumit, Takke kak uw HAL, ckpbeBaromux geTamu
(YHKIMOHUPOBAHHS wIaT)OpMBHI, Ha KOTOPO#



3aIlyCKaeTCsl CHUCTeMa, OT BCEX OCTaJbHBIX YacTeil, HO B
npenenax 16-B-32-OMTHOTO siapa U MHKATICYIISAIIUN paOOTHI
C TIpepBIBAaHUAMH. DTO TPYIIBI QYHKIMN 001Iel padoTHI ¢
JKEJIe30M, C KOHCOJIbIO, HU3KOYPOBHEBOW pabOTHI ¢ BHACO
u mopramu. ClienyeT OTMETHTh, YTO B OTJIHMYHE OT
sarpy3unka osloader 8 WIinNT u freeloader 8 ReactOS,
I BBI30B OTHX (YHKUUII OCYIIECTBISETCS dYepes
3all0JIHSAEMYIO Ha dTalle BBINOJHEHUS TaOJUIy aJpecoB, B
XOSKINrm mpOMCXOMUT CBSI3BIBAHHUE HA 3TANe KOMITHIISIIUH
C HCHONB30BaHMEM WH(OpMAIMU M3 3aroJIOBOYHBIX
¢haiijloB, YTO  HECKOJLKO  YCKOpSET  HCIIOJIHCHHE,
YMEHbIIIAET pa3Mep KOJa U YIPOILAET caM KOJ.

Bubmmoreunbie QyHKOUHM BKIIFOYAOT B cebst Run-
Time Library (Rtl) ¢yukmuu (paborta co crnuckamu u
obpazamu PE-daiinos) u Software Development Kit (sdk)
¢byukuun (paboTta co CTPOKAMH M y4acTKaMH HaMSTH),
CIelHabHO pa3paboTanHble 11 fasm’a.

Camblii mepBeli M caMblii  OOJNBIION  IITIOC
MPEAJI0KEHHOTO MOJIYJS 3arpy3KH COCTOMT B TOM, 4YTO
BECh KOJI 3arpy3unka MOJHOCTHIO HallMCcaH Ha Accembiepe
¢ mnpuMeHenneM Makpocuctembl flatassembler, uro
MO3BOJISIET pasperarb KOMITHJISITOPY camomy
reHepupoBaTh KoJ (HMCIONB3yss Makpochl). Creayromum
HECOMHEHHBIM ILTIOCOM SIBIISICTCS Pa3ieliCHUE 3arpy3uuKa
Ha 2 yactu — low-level npaiiBepa (o6pasza) ®C u 16-8-32-
OWTHOTO sIpa W HCIOJB30BaHHSA  YHUBEPCAIBHOIO
uHTEepdeiica B3auMOACHCTBUS Mexay HumMu — 255
NpephIBaHKSA, YTO JACT BO3MOXKHOCTH 3amyckaTtb XOS ¢
nr000# (haiiioBol CHCTEMBI, HE MEPenuchiBas KOJA BCEro
3arpy3unka, a TOJbKO H3MeHss koj obpaza ®C; 3to xe
nenaetr kox 16-B-32-OMTHOTO siipa YHHBEPCAIBHBIM IS
miarpopmer  IBM PC/AT. Takxke  yMCHBIIHIOCH
KoJuuecTBO ATamoB 3amycka OC, 1O CpaBHEHHUIO C
WInNT. Crenyer OTMETHTh CTOMKOCTH (DYHKIIUH MPOX0J1a
mo aepeBy mamnok obpaza ®C RMFAT k HapymeHusm
MOCNIEIOBATENILHOCTH  3alHCel omucaHus OOBEKTa B
KaTaJlore — Takue HapyleHHs OyayT MPOCTO MPOIYIICHBI
C TMepexoJoM Ha CJICAYILIYI0 3amuch. Takke, 0
OIpe/IeNICHUs] TUIIa MPOLECcCOpa MACT KO, COBMECTHMBIH
co Bcemu i80x86.

Bbi60o0bI

JlanHass paboTa SBJIAETCA IIEPBBIM OTAllOM B
nporecce  wmccnemoBanus OC  xmacca WINNT  wu
npoektupoBanuss OC XO0S, MOJHOCTBIO COBMECTHMOH C
WinNT-ceMelcTBOM BILIOTh JI0 UCIIONB3YEMbBIX CTPYKTYP.
[peamnonaraercs, 4TO MPOLECC COCTOMT M3 HECKOIbKUX
9TAIoB.

1. Pa3pabotka codctBenHoro kimacca @C XFS;

2. Pa3paboTka W HamucaHHe 3arpy3dydka sjpa,
COCTOSIIIETO u3 JIBYX yacrten -
HU3KOypoBHeBoro apaiieepa ®C (RMFAT) u
16-8-32-6utHOTO ApA,;

3. Hamumcanme 32-6utHOoro simpa Xoskrnl.exe u
hal.dll u Heobxomumoit i WX paGoOTHI
6ubanorexn bootvid.dll;

4. HamucaHue OCHOBHBIX BHEIIHMX MEHEKEPOB,
JpaiiBepoOB U CEPBHCOB A/IPa;

5. TlepeHoc ocTanbHBIX CEPBUCOB U IPaHBEPOB U3
Windows XP u ReactOS u wux 3amena Ha
COOCTBEHHBIE,

6. Bsemenue B spo COOCTBEHHBIX MEXaHHU3MOB
paboTHI ¢ MAMATHIO, YIPaBICHUS JpaiBepaMu
U anmnaparypoi;
7. Bsenenue 3auatkoB U B siapo.
Hampasnenue nanpHeMIIUX HCCIENOBaHUM — 3TO
mocTpocHue 32-OMTHOW YacTH sIpa M COOTBETCTBYIOIIIX
oubmuorex OC.
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