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HA3BAHHUE

GEOM -- Moy IbHBIN MeXaHH3M IIpeoOpa3oBaHusl 3alPOCOB JJUCKOBOTO BBOJIA-BBIBOJIA.

OIIMCAHUE

Mexannzm GEOM (GEOM framework) mpenocrasisieT HHQPaCTPYKTYpy, B KOTOPOH "KITacchl" MOTYT BBITIOJIHSTE
npeoOpa3oBaHMs 3aPOCOB IMCKOBOTO BBO/IA-BBIBO/IA 10 ITYTH OT sIJIpa JI0 ApaiiBEpOB yCTPONUCTB U 00paTHO.

IIpeobpazoBanus B koHTekcTe GEOM MOTYT OBITH B AMANa3zoHe OT MPOCTOr0 TEOMETPUIECKOTO IIEPEMEIIICHUS,
BBIMTOJTHSAEMOTO B TUITMYHBIX MOIYJISIX pa30oueHus mucka Ha pasnensl (disk partitioning modules) mo anropurmam
RAID, 1 MHO>KECTBEHHOTO pa3peIIeHNsI IMEHN YCTPOMCTBA, 10 MOIHON KPUITOrpapUIecKON 3alUThl COXPAHIEMBIX
JTAHHBIX.

ITo cpaBHEHUIO ¢ TpaguIIHOHHBIM "yripaBneHreM ToMamu", GEOM otimuaercst oT OONBIIMHCTBA, 8, B HEKOTOPBIX
CIIyqasiX, ¥ BCEX MPEXKHUX pean3aliii CIeAyIOIIMMI XapaKTepUCTHKaMU:

¢ Mexanusm GEOM - pacmupsieMsiii. Hamucats HOBBIN Kiacc MpeoOpa3oBaHUid - IPOCTO 710
TPUBHUAJIBHOCTH, U OH CTAHET MOJIHOIIPABHBIM KOMIIOHCHTOM ME€XaHMU3Ma. Ecnu KOMY-TO I10 HGKOTOpOﬁ
MIPUYHMHE 3aX0UeTCI MOHTUPOBATh AUCKOBBIE MakeTsl IBM MVS, co3maTs kitace, pacro3HaoUi 1
KOHMUTypHpYOLHid ux supmyaivhoe cooepicanue (VTOC information), OyaeT seMeHTapHO.

*  Mexanusm GEOM He npuBs3aH K ONpeAeIeHHON TONOIOTUU. BOIBIIMHCTBO peann3auuil ypaBieHus
TOMAaMH OYEHb CTPOTO ONPENENSIOT BO3MOKHOE B3aUMOJIEHCTBUE KJIACCOB, M OY€Hb YaCTO
MPEOCTABISIETCS EANHCTBEHHAs (DMKCUPOBAHHASA HEPAPXUSL, HAIPUMED: MOIIHCK - CIIIETCHUE - TOM.

PacmmpseMocTs 03Ha49aer, 4To HOBbIE IIpeoOpa3oBaHUs 00padaTHIBAIOTCS TOYHO TAK JKe, KaK U CYIECTBYIOIIHE.

®duKcHUpOBaHHBIE HEPAPXHH - ITO TUIOXO, IOTOMY YTO OHH HE MO3BOJISIOT 3((PEKTHBHO BBIPA3UTH TPEOYEMYIO
KoH(pUrypamnuo. B npencrasieHHo# Bblle (GPUKCHPOBAHHON HEPapXHUHU HEIb3s 36pKAIMPOBATh ABa (PH3UIECKUX
JIMCKa, a 3aTeM pa30uTh 3epKaJio Ha MOJIMCKH. BMecTo aToro, npunercst co3iaBarh MOIANCKH Ha KaX0M
(hU3MUIEeCKOM TOME, a 3aTeM OOBEAMHATH UX B 3ePKAJIO, YTO AT HAMHOTO 00JIee CIIOKHYIO (DU3UUCCKYIO
koH(purypauuo. Mexannsmy GEOM, ¢ apyroii cropoHbl, 6e3pa3inueHo MopsiIoK BhIIIOJIHEHHs IPE0Opa3oBaHuid, -
He JIOIYCKAaOTCs TOJIbKO IUKJIIBI B rpade.

TEPMHWHOJIOI'YA n TOITIOJIOI'UA

Mexanmsm Geom - CyIIeCTBEHHO 00BEKTHO-OPUEHTHPOBAHHBIH, TIOATOMY TEPMHHOJIOTHS (DOPMAaNbHO U
CEMaHTHYECKH BO MHOTOM IT03aMMCTBOBAHA M3 CJIOBapsi 00 BEKTHO-OPUEHTHPOBAHHOTO ITOIX0A:
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"Kracc", mpencTaBIeHHBINA CTPYKTYpOi TaHHBIX g_class, peann3yeT oIiH onpeeIeHHbBIH BHI IPeoOpa3oBaHusl.
TunuuHele IpUMepHI - Kacchl A pazaena nucka MBR, metku aucka BSD u maccuBa RAIDS.

OK3eMIIIsIp Ki1acca Ha3bIBaeTcs "geom" U MpeAcTaBisieTca CTPYKTypol JaHHBIX g_geom. B TunuvHoil cucreme
FreeBSD na mnardopme 1386 O6yzaet ogun geom kiacca MBR mis kaxxgoro amcka.

"[MocTaBmmK", MpeCTaBICHHBINA CTPYKTYpO TaHHBIX g_provider, - 3To BHENIHUH HHTEepdEiic, depe3 KOTOPHIi
geom IPEIOCTABIISICT CBOM yCayrd. [locTaBIumK - 3T0 "aHAIOT JUCKa, TPEICTABICHHBIA CIICIIMALHBIM (hailioM B
Karainore /dev", IPYTrEMHU CIIOBaMH, - JIOTHUECKHUH JUCK. Y BCEX MOCTABIIMKOB €CTh TPH OCHOBHBIX CBOWCTBA: UMS,
pa3Mep cexTopa 1 o0Imi pa3mep.

"ITorpebuTens" - 310 "4epHBIH X011, Uepe3 KOTOPHIH geom IOIKITIOYaeTCs K MOCTaBIIMKY JPYroro geom, U 4epes3
KOTOPBII MOCBUIAIOTCA 3allPOCHI BBOJIa-BBIBOJIA.

MC)K,I[y 9TUMH CYITHOCTAMH €CTh CICAYIOUINEC TOIIOJIOTHICCKNE B3aUMOOTHOICHMS

eV kJacca ecTh HOJIb WK 00Jice SK3EMIUIIPOB geom.

° Kammﬁ geom SABJIACTCA DK3EMINIAPOM POBHO OJTHOTO Kjlacca.

e ¥V KaxI0ro geom ecTh HOJIb WJIM 00Jiee OTPeOHTENEH.

hd V kaxmaoro geom SCTh HOJIb WIN 6omee IIOCTaBUIUKOB.

e TloTpebutens MOXET OBITh MOAKITIOUEH K OJHOMY ITOCTaBIIHKY MIIM HE TIOJKIIOYEH BOOOIIIE.

* K mnocraBmuKy MOKET ObITh ITOAKIIOYEHO CKOIBKO YTOJHO MOTpeOUTENCeH.

Y Bcex 0OBEKTOB geom eCTh YNCIOBOW PaHT, NCTIOIb3YEMbIH TSI BBIBICHHS M IPEIOTBPAIICHHS IUKIIOB B
HAaIpaBJICHHOM AIlMKINYECKOM rpade. ITOT paHT NPUCBAUBAETCS CIECILYIOMNM 00pa3oM:

1. O6nekT geom Ge3 MOAKITIOYEHHBIX TTIOTPEOUTENIEH MOJTyYaeT panr |

2. OOBeKT geom C NOAKIHOYCHHBIMU HOTpe6I/IT€J'IHMI/I NOJIYy4acT paHI’ Ha CAUHULLY 6OJ'ILHIC, 4yeM
MaKCHMaJIbHBINA paHr 00BEKTOB geoms, K IMOCTaBIIUKaM KOTOPBIX IMMOAKIIIOYEHBI €T0 HOTp€6I/ITe.HI/I.

CHEHUAJIBHBIE TOIMOJIOI'MYECKHUE MAHEBPbBI
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ITomumo HEMOCPEACTBEHHOI'O IMTPUCOCANHEHUA HOTpe6I/ITeJ'I$[ K IMOCTAaBIIHUKY U OTKJIIOYCHHA, HAPYIIAIOWIETO CBA3b,
€CTb €IIIe PsiJl CHECUATIBHBIX TOIOJIOTHYECKUX MaHEBPOB, YIPOLIAIOINX KOHPUTYPUPOBAaHHE M YBEINIHBAIOLINX
001IyT0 THOKOCTB.

Ilpo6a (TASTING) - 370 mporiece, IPOUCXOISIIHIA IPY CO3JaHUH HOBOTO KJIacca MM HOBOI'O MOCTABIIMKA U
JIAIOLIMHI KIIacCy IIaHC aBTOMATHYECKH CKOH(UTYPHUPOBATH SK3EMIULSPBI JIJIsl IOCTABIIMKOB, KOTOPBIE OH PacliO3HAET
Kak cBod. THIIMYHBIN IpUMep - Ki1acc pa3oreHus aucka Ha pazaensi MBR, koTtopeiii Oyner uckats Tabmuiy MBR B
MIEPBOM CEKTOPE H, €CIIM HAXOAUT U YCIEITHO MPOBEPSIET €€ JIOMYyCTUMOCTb, OyJIET c03/1aBaTh 3K3EMIULIp geom JUis
MYJbTUIUIEKCUPOBAHUS B COOTBETCTBUU ¢ cofepkuMbiM MBR.

Hosgrit xirace 6yﬂeT MOOYCPEAHO NPCACTABIIATHCA BCEM CYHICCTBYIOIIUM IMOCTABIINKAM, a HOBBII IIOCTaBIIMK - BCEM
CyHISCTBYIOIIMM KJIaCCaM.

YTO KOHKPETHO JOJDKEH JeJIaTh KJIace, ONpeaeNsist, Ha/l0 JIM eMy IPHHSITH [IPEICTAaBICHHOrO IIOCTABIINKA, HE
3amaercs MmexanmamMoM GEOM, Ho crenytomuii Habop BapHaHTOB TOYHO UMEET CMBICI:

*  TIpoBepHUTb KOHKPETHbIE CTPYKTYPHI JAHHBIX Ha JTUCKE.

d HpOBCpI/ITL CBOICTBa IMOCTAaBIIIMKa, HAIPpUMEP, pa3MEp CCKTOPA U pasMeP HOCUTCIIA.

e [IpoBeputs 3HaueHHE paHra 0ObEKTa geom IOCTaBIIUKA.

e [IpoBeputs nMs MeTO/1a OOBEKTA eOm MOCTABIINKA.

Ompuvie (ORPHANIZATION) - 10 1poriecc, ¢ MOMOIIBI0 KOTOPOTO MOCTABIIUK YIAISETCSI, XOTs TIOTEHIINAILHO
€IllE UCTIOIb3YETCs.

Korga 00bexT geom OTpbIBaeT IOCTABIINKA, BCE OCIEIYIONIHNE 3alPOCH] BBOJA-BBIBOA OyIyT OTBEPraThes
("bounce") MOCTaBIIMKOM C KOZOM OIIHOKH, KOTOPBIA ycTaHABIMBAET 00BEKT geom. JIt00bIe moTpeduTemn,
HOJKITIOYCHHBIE K IIOCTABILHKY, IT0Jy4aT yBeJOMIIEHHE 00 OTpbIBE, KOra 10 HUX Ao0epercs UMK 00paboTKH
COOBITHH, ¥ B 9TOM CJIy4ae OHH MOT'YT BBITIOIHUTH COOTBETCTBYIOIIEE ICHCTBHE.

OOBEKT geom, BOSHUKIINI B pe3yJIbTaTe 0OBIYHOM MPOOBI, JOIDKEH CaMOYHHUUYTOXXUTBCS, €CIIH TOJIBKO OH HE MOXKET
MPOJOIKATh pabOTy MPH OTCYTCBUHM OTOPBAHHOTO MOCTABIIMKA. OOBEKTHI ge0m THUIA CEKLIUH ANCKA JOJIXKHBI
MIOATOMY CaMOYHHYTOXKHThCS, a 00beKTHI geom THra RAIDS nnm 3epkana cMOTyT IPOJOIDKUATE PadboTy, eciu
TOJIBKO UM XBaTaeT AJIsl 3TOr0 OCTAaBIIUXCS KOMIIOHEHTOB.

OTpLIB IIOCTaBIIMKa HE 00s13aTeNbHO MNPpUBOAUT K HEMCIJICHHOMY U3MCHCHHIO TOIIOJIOTHUHN: TPUCOCANHCHHBIC K HEMY
HOTpG6I/ITeJ'II/I OCTAarOTCA NPUCOCAUHCHHBIMHA, OTKPBITHIC (1)31\/‘1.]'[])1 - OTKPBITBIMHU, a CII1C HC BBIITOJIHCHHBIC 3aITPOCHL
BBOJa-BbIBO/JIA - HC BBIIIOJIHCHHBIMU.

TunuuHel cLeHapuid IPU STOM TaKOM:
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»  lpaiiBep ycTpoiicTBa OOHApYKMBAET, YTO JUCK IIEPECTAT padOTaTh U OTPHIBAET COOTBETCTBYIOIIETO
MOCTaBIUKA.

e OOBEKTHI geom, UCIOJL3YIOIINE ITOT AUCK, OTYYAOT COOBITHE OTPHIBA U, B CBOIO OYEPE/h, OTPHIBAIOT
CBOMX MOCTaBIIMKOB. [T0CTABIIMKHU, K KOTOPBHIM HUKTO HE MPUCOEAUHEH, IIPU 3TOM OOBIYHO CPa3y
CaMOJTUKBHIMPYIOTCS. DTO MPOIECC MPOI0HKACTCS KBa3U-PEKYPCHBHBIM 00pa3oM, MOKa BCe
COOTBETCTBYIOMIHE (HhPATMEHTHI IepeBa He Y3HAIOT 0 choe.

¢ IIpouecc pacnpoctpanenus uHopMauu o0 cOoe Mpekpaiaercs, Koraa J0cTuraet oobekra geom_dev
HaBEPXY CTeKa.

e OObext geom_dev Ber3oeT destroy_dev(9), 9ToObI OCTaHOBHUTH MOCTYIUICHKE 3ampocoB. OH OyaeT KaarTh,
TI0Ka BCE €Ille HEe BHIIOIHEHHBIE 3alIPOChl BBOJA-BbIBOJA (€CIIN OHH €CTh), HE 3aKOHYATCs. 3aTeM OH SBHO
BCE 3aKpoeT (T.e. OOHYIUT CUETINKH OOpaIIeHHIT), pacTIpOCTPAaHIB 3TO U3MEHEHHUE IT0 BCEMY
COOTBETCTBYIOLIEMY noaaepeBy. [locie 3TOro OH OTKIIIOUUT U YHUUTOXKHUT CBOI OOBEKT geom.

hd OOBeKT geom, IMMOCTaBIIUK KOTOPOT'O MOAKIKOYEH, YHUUTOXHUT ITOCTABIIUK, OTKIIIOUNUT U YHUITOXKHUT €10
HOTpe6I/IT€H€I71 1, HAKOHCI, YHUYTOXUT €TI0 00BEKT geom.

® 10T IpoHece MpoJA0IKACTCA AaJIbIIC, ITOKA HE 3aBCPUINUTCA OYHCTKA.

XoTs Takol OAXO]] KayKeTCs HEOMPaBIaHHO BEIUYpHEIM (byzantine), OH JeHCTBUTEIFHO 00eCTIeunBaeT
MaKCHUMaJIbHYIO THOKOCTh U HAJEKHOCTh 00paboTKH "ncuesaronmx" yCTpoiCTB.

BaxHo yunThIBaTH OMH aOCOTIOTHO MPHHIUIHATGHBINA HIOAHC: €CIIH JpaifBep yCTPOMCTBA HE 3aBEPIINT BCE
3arpockl BBOJIa-BBIBO/IA, IEPEBO He OyaeT ounieHo (B opuruHaie - unravel).

Tlopua (SPOILING) - ciennaibHBIN ClTydail OTpbIBa, UCTIOIB3YEMBbIH VISl 3AIUTHI OT YCTapEeBaHUS METaIaHHBIX.
CyTb oTpakeHus OyIeT MpoIlie MOHATh Ha IPHMeEpeE.

IIpencraBpTe cebe muck, "da0", Ha 6aze koToporo geom kiracca MBR mpenocrasnser cexim "daOs1" u "da0s2", a
Ha Oa3e cexkuuu "daOs1" geom xmacca BSD npenocrasmser pazaenst ot "daOsla" no "daOsle". ITycTh 00BEKTHI
geom kyaccoB MBR u BSD 6buti CKOH(GUTypHpOBaHbI aBTOMATHYCCKH HA OCHOBE CTPYKTYP JAHHBIX Ha HOCHTEIISX.
Teneps npencrasbTe cede cuTyanuto, koraa auck "da0" OTKpHIT Ha 3aIMCh U 3TH CTPYKTYPbI JaHHBIX M3MEHEHbBI HIIH
TIepENHCaHbl: Terepb 00BEKTH geom OyIyT paboTaTh C yCTapEeBIIMMH METAAaHHBIMU, €CIIH TOJNBKO HEeKas CIcTeMa
YBEIOMIICHUS HE IPOHMH(DOPMHUPYET HX 00 ITOM.

UYtoOsI n30€KaTh ATOM CUTYaINH, KOT/Ia IIPOUCXOAUT OTKphITHE ycTporicTa "da0" Ha 3ammch, BCe MOACOCTUHEHHBIE
NOTpeOuTENN yBeIOMIISIIOTCSL 00 9TOM, 1 00beKTHl geom Bpoae MBR u BSD, B pesynbraTe, caMOyHUUYTOXKATCS.
Korna ycrpoiictBo "da0" cHoBa OyneT 3akpbITO, OHO OYJET MpeAIarathest 1uis poObl M, €CIH CTPYKTYPBI TaHHBIX
st MBR 1 BSD Ha micke ere ecTb, COOTBETCTBYIOIINE OOBEKTH geom 3aHOBO ce0s CO3aayT.

Tenepb OKOHYATCJIIBHOC OIMMCAHUC!

Ecnm 6611 OTKpBIT J15000¥ (haiii, NoiHBIH MyTh K KOTOPOMY MPOXOAUT yepe3 Moaysis MBR uin BSD, atot Mmoaynb
JIOJDKEH OBbLIT OBITh OTKPBIT C YCTAHOBKOW MCKIIFOUUTEIILHOTO OHTA, YTO HE TI03BOJISIET B ATOM ClIy4ae OTKpPBIBAThH
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ycrpoiicto "da0" Ha 3amuch, 1 HA00OPOT, 3aIPOLICHHBIH HCKIIOYUTENBHBIH OUT HE MO3BOJIUTH OTKPBITH (haiin
yepes 00beKT geom kiacca MBR, moka ycrpotictBo "da0" OTKpEITO Ha 3aIHCh.

U3 3TOTO TaKKE CIEIYyeT, YTO H3IMECHEHHE Pa3Mepa OTKPBITBHIX 00OBEKTOB ge0m MOXKET OBITh BBIITOIHEHO TOJIBKO MPH
HUX COIEHCTBHH.

HaKOHGL{, nop4a IpoOUuCXOAUT TOJIBKO KOr'/la CHCTUUK KOJIMYCCTBA 3aImcei ¢ HYJICBOI'O CTAHOBUTCS HE HYJICBBIM, a
IMOBTOpHasA Hp06a - TOJIBKO KOrjga C4€T4MK KOJIM4YCCTBa 3aIKceii ¢ He HYJCBOI'O CTAHOBUTCS HYJICBBIM.

Bcemaskalyoanenue (INSERT/DELETE) - 3T0 o4eHs crienuiaiabHast OTIEpaliis, MO3BOJISIONAs CO30aBaTh HOBBIN
00BEKT geom MEXy MOTPEOUTEIEM U MTOCTABIIUKOM, TIOJICOSAMHCHHBIMU JIPYT K IPYTY, U CHOBA YAAJISTH €rO.

YToObI MOHATH HEOOXOIMMOCTH 3TOTO, IIPE/ICTaBTE ceOe MOCTaBIIMKa, CMOHTHPOBAHHOTO Kak (haiiyoBas cucrema.
Mexnay notpedutenem oosekta geom kinacca DEVFES u ero moctaBmmkoM MBI BCTaBIIsIEM MOAYIIb 36pKaIHMPOBAHUS,
KOTOPBII KOHPHUTYPHUPYETCS C OIHOH 3epKaIbHON KOMHEH U, CIIeI0BATENbHO, IPO3PayueH Il COOTBETCTBYIOIINX
3aIpOCOB BBOJIa-BbIBOJIA. Tereps MOKHO CIeHEpHPOBATH 3€PKaIbHYIO KOIIHIO 00BEKTa geom, 00eCIeunBaroIiero
3epKalipoBaHKe, 3aIIPOCUTh CHHXPOHU3AIMIO U, HAKOHEL, YAAIUTh NIEPBYIO 3€pKaJIbHYI0 KONHI0. Tenepb Mbl, IO
CYTH, TIEPEHECIIM CMOHTHPOBaHHYIO (ailJIOBYIO CHCTEMY C OJTHOTO JIMICKa Ha JIPYToi, TOKa OHa UCIIOJIb30BaJIach. B
9TOT MOMEHT OOBEKT geom, 00SCIICUMBAOIIIIA 3ePKATUPOBAHNE, MOKHO YIAIUTH - OH BBITIOHII CBOIO (YYHKIIHIO.

Konguzypuposanue (CONFIGURE) - aTo npoliecc Bb1auy HHCTPYKIHMN aIMUHUCTPATOPOM KOHKPETHOMY KJIacCy
IUIS CO3aHMs 9K3eMIULIpa. B TaHHOM cirydae, eCTh HECKOJIBKO CIIOCOOOB BEIPA3UTh TAKOE HAMEPEHHUE: MOYKHO
yKa3aTh KOHKPETHOTO ITOCTABIIHUKA, C YpOBHEM override, 4TO BBI30BET, HAPUMED, MTOJCOSANHEHHE MOl METKH
micka BSD k mocTaBImuKy, KOTOPBIN HE TTOKA3aJICS ITOIXOISIINM B X0/I€ TIPOOBI.

Haxkowner, 6600-6v1600 (10) - 3T0 npuunHa, MO0 KOTOPOK BCE ATO BOOOIIE JEIAETCs: 3Ta OTepaIis CBs3aHa C
MOCBUIKO# 3aIIPOCOB BBOJIa-BBIBO/IA MO Tpady.

3anpocw BBoga-BeiBoaa (I/O REQUESTS), npeacraBineHHbIe CTPYKTYpoii bio, reHepupyroTcst moTpeduTeneM,
CTaBATCS HA BBHITIOJIHEHUE MOJCOCMHEHHBIM K HEMY MOCTABIINKOM, H, KOTJa OyIyT BBIITOJIHEHBI, BO3BPAIAOTCS
notpedurento. BaxxHo nmoHuMaTh, 4To cTpyKkTypa bio, npoxonsimas yepes3 nocTaBUIMK HEKOTOPOro 00BEKTa geom He
"BBIXOAUT C Apyroi cropoHsl". Jlaxke mpocthle npeodpazoBaHus, Bpoe BbINoOJHsAeMbIX Kiaccamu MBR u BSD,
OyZIyT KIIOHMPOBATh CTPYKTYpY bio, N3MEHATH KIIOH M CTABUTH €0 Ha BHIIOJIHEHHE COOCTBEHHBIM ITOTPEOHUTENEM.
VYurure, 4TO KJIOHUPOBAaHUE CTPYKTYpHI bio He TpeOyer KiIoHnpoBaHust 001acTH (paKTHYECKUX JaHHBIX, YKa3aHHOW B
3armpoce BBOAA-BBIBOAA.

Bcero mexanmsm GEOM nonnepkuBaeT 9eThIpe pa3sHBIX 3alpoca BBO/a-BIBoAA: read (ureHue), write (3amuics),
delete (ynanenue) u get attribute (rmonyuenue atpudyra).

Hasnauenue 3alIpOCOB YTCHUS U 3aIIUCH MMOHATHO U3 HA3BAHMUS.

Y nanenne 0003Ha4YaET, YTO ONPEACICHHBINH ANANa30H JaHHBIX OOJIbIIE HE HCIIONIB3YETCS, H MOXKET OBITh CTEPT HIIH
0CBOOOX/ICH, B 3aBUCHMOCTH OT TOTO, YTO MOJICPKHUBACT 0a30Basi TEXHOIOTUS XpaHEHHs. TEXHOIOTHH BPOJIE
(hIBII-IaMSTH MOTYT PEIINTh CTEPETh COOTBETCTBYIOIINE OJIOKH, MIPEXE YeM OHHM CHOBA OyIyT BBIJCIICHBI, a
YCTpOWCTBA C MKM(POBAHMEM MOTYT 3allOJHATH AUAMA30H CIIy4ailHBIMUA OUTaMH, YTOOBI yMEHBIINTH 00BbEM JJaHHBIX,
10 KOTOPBIM MOXXHO BBITIOJTHUTD aTaKy.
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BakHo noHnMars, 4To 0003HaYEHHE YAaIeHHs - 3TO HE 3alpOC, U HET HUKAKOM rapaHTHH, YTO AaHHbIe (haKTUYECKH
OyZyT CTEpPThI WK CENaHbl HEJIOCTYTHBIMH, €CIIH TOJIBKO 3TO HE FapaHTHPYETCs KOHKPETHBIMU 00bEKTaMU geom B
rpage. Ecim HeoOxoanma cemanTHKa "0e30MacHoro yaaiaeHus", Heo0XoauMo 100aBUTh 0OBEKT geom,
npeoOpa3yromunii 0003HaYeHNE yIaJIeHUs B TIOCIIEI0BATEIBHOCTh COOTBETCTBYIOIIMX 3aIIPOCOB 3aITUCH.

[Momyyernne arpudyTa MONACPKUBACT MIPOBEPKY U 00paOOTKy IKCTPEHHBIX (out-of-band) aTprOyTOB KOHKPETHOTO
NOCTaBIIMKA WK IyTH. ATPHOYTHI HIMEHYIOTCS] TEKCTOBBIMU CTPOKAMH U OYAyT OMKCAHbI B COOTBETCTBYIOILEM
paszene naiee.

(mpomomKeHne MocIeayeT, KOTJa y aBTopa OTAOXHYT MO3TH U MAJIbIIBI)

XPOHOJIOI'UA

Oto mporpaMmHOe obecrieueHne ObuTo paspadoTtano st npoekta FreeBSD Ionom-Xénuarom Kammnowm (Poul-
Henning Kamp) n naboparopueit NAI Labs, uccienoBarensckuM rnoapasaeneHueM o 3amute (Security Research
Division) kopniopatmu Network Associates, Inc. mo koutpakty DARPA/SPAWAR N66001-01-C-8035 ("CBOSS"),
B paMKax uccienonarenbckoit nporpammsl DARPA CHATS.

ITepsem npenmectBeHHnKOM MexanuzmMa GEOM 0Oputa oTBpatuTenbHas nogenka B Minix 1.2, koTopas HUKOTIa HE
pacnpocTpaHsiachk. PaHHsIs MONBITKa peann30BaTh MeHee yHuBepcanbHyto cxeMy B OC FreeBSD tak u He
3aKOHYMIIACh YCIIEXOM.

ABTOPbI

IMon-Xénuar Kamm (Poul-Henning Kamp) <phk@FreeBSD.org>

FreeBSD 4.9, 27 mapra 2002 roga

Copyleft (no ¢) - Fuck copyright! 2004 B. Kpasayk, OpenXS Initiative, mepeBoa Ha pycCKmit s3bIK
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