DOYHKIMH CHCTEMBbI YIIPABJIEHUS NAMSATHIO

UtoOb1 obecrieunTh 3GGEKTUBHBI KOHTPOJIb HCHOJIb30oBaHUs mamsatH, OC moipkHa
BBITIOJIHATL CJICAYIOIINUC q)YHKL[I/II/II

. OTOOpaXEHHE aodpecHo20 npocmpancmea Tpolecca Ha KOHKPETHBIE
obsactu HU3NIECKON aMSITH;

. pacnpezesieHne namMsITH MEKy KOHKYPUPYIOIIUMHU [TPOLIECCaMU;
. KOHTPOJIb 1OCTYTIA K A0pecHbIM NPOCMpancmeam IpoLeccoB;
. BBITPY3Ka IPOLECCOB (LEIMKOM WM YAaCTUYHO) BO BHEIIHIOIO NaMSATh,

Koraa B onepamueﬂoﬁ namsamu HEJOCTAaTOYHO MECTA,

. ydeT CBOOOHOM U 3aHSATON MaMSITH.

Huxe paccmarpuBaeTcsi psii KOHKPETHBIX CXEM yIpaBieHus namsaThro. Kaxnas cxema
BKJIIOUAEeT B ceOs ONpeAesIeHHYI0 UJCOJIOTHIO YIIPABJICHUS, a TaKXKe aJrOPUTMbI U CTPYKTYpPHI
JAHHBIX M 3aBUCUT OT apXUTEKTYPHBIX OCOOEHHOCTEH MCIOIB3yeMoii crucTeMbl. BHauane Oynyt
paccMOTpeHBI MpocTenine cxembl. JloMuHHpYyromas Ha CEroJHs CXeMa BUPTYaJbHOW MaMSTH
OyzeT onucaHa B TOCIEIYIONINX JIEKIHAX.

IIpocreiimme cxeMbl yIIpaBJeHHUs MAMATBIO.

IlepBeie OC npHUMEHSIM OYEHb IPOCThIE METOABl YIpaBIEHUS NaMmATbIO0. BHauane
KaX/Iblii IpoIiecc MOJIb30BaTENs JAODKEH OBLI MOJIHOCTHIO OMECTUTHCS B OCHOBHOU NAMAMU,
3aHUMaTh HENpPEpbIBHYIO 00JacTh NaMsITH, a CHUCTEMa IpUHHMMana K OOCIyKMBAaHUIO
JIOTIOJIHUTEIIbHBIE I10JIB30BATEIbCKUE IPOLIECCHI A0 TEX IOp, MOKAa BCE OHU OAHOBPEMEHHO
IIOMEIIAINCH B OCHOBHOU NAMAMU.

3areM mnosBwicad '"mpocTod cBomMHr'. CucCTEMa NO-IIPEKHEMY pa3MEIIAET KaXKbIi
MIPOIIECC B OCHOBHOU namamu TEIUKOM, HO HWHOT/Ia HAa OCHOBAHMH HEKOTOPOTO KPHUTEpHUS
[EIUKOM cOpachiBaeT 00pa3 HEKOTOPOro MpOIecca M3 OCHOBHOU Namsmu BO BHEIIHIOK U
3aMEHSIET €T0 B OCHOGHOU namsmu 00pa3oM JIpyroro mpoiecca. Takoro poja cxembl UMEIOT HE
TOJILKO HUCTOPUYECKYIO IIECHHOCTh. B HacTosIee BpeMsi OHU IPUMEHSIOTCS B Y4EOHBIX U HAy4HO-
uccienoBarenbckux MoaenbHbIx OC, a Takke B OC gus  BcTpoeHHbIX (embedded)
KOMITBIOTEPOB.

CxeMa ¢ pUKCHPOBAHHBIMHU Pa3/ieJaMHu.

CamMBIM TIPOCTBIM CIIOCOOOM  YIPABICHUS ONEPAMUBHOU NAMAMbIO SIBISETCS €€
npeaBapuTesbHOE (0OOBIYHO Ha ATare TeHepalluy WM B MOMEHT 3arpy3Ku CHUCTEMBI) pa3OueHHe
Ha HECKOJIbKO pa3fenioB (pukcupoBaHHOU BenuuuHbI. [locTymaromnme nporeccsl MOMEIIaTes B
TOT WM UHOM paznen. Ilpu 3ToM mpoUCXOAUT ycloBHOE pa3dueHHue (HU3NUECKOro adpecHo2o
npocmpancmea. Ceésazviéanue TOTHUECKUX M (U3UYECKUX AJPECOB Ipolecca MPOUCXOAUT Ha
JTare ero 3arpy3ku B KOHKPETHBIM paszien, MHOIa — Ha dTarne KoMmwisinuu. Kaxasiii pasnen
MOYXET UMEThb CBOIO OYepeab MPOIECCOB, @ MOXKET CYIIECTBOBATh U TIJ00albHasl Ouepeib Uis
BCeX paszzenoB. JTa cxema Obuta peanuszoBana B IBM OS/360 (MFT), DEC RSX-11 u psane
apyrux cucreM. IloacucreMa ympaBiaeHUs NaMmATBIO OLICHUBAET pasMep IOCTYIUBIIETO
mpolecca, BHIOMpaeT MOIXOIAIIMM ISl HETO pa3fiell, OCYIIECTBISET 3arpy3Ky Ipolecca B 3TOT
paszen ¥ HaCTPOUKY apeCoB.

O4YeBUIHBIN HEOCTATOK ATOW CXEMBI — YHCIIO OJHOBPEMEHHO BBITIOJHSIEMBIX MPOIIECCOB
OTPAaHUYEHO YUCIOM pa3fenoB. J[pyruM CyIIECTBEHHBIM HEIOCTATKOM SIBISETCA TO, YTO



npeiaraeMasl CXeMa CHJIBHO CTpaliaeT OT GHYMpPeHHell (pacmenmayuu — TOTEPU 4YaCTU
NaMSTH, BBIICIEHHONW MPOIECCY, HO HE UCIOJIb3yeMoi uM. @pasmenmayus BOZHUKAET TOTOMY,
YTO IMPOLIECC HE MOJIHOCTHIO 3aHMMAET BBIACIEHHBIM €My pa3/iel WIM OTOMY, YTO HEKOTOpBIE
pa3zenbl CIUIIKOM MaJjibl JUIS BHITOJHSAEMBIX MOJIB30BaTEIbCKUX MPOIPAMM.

OnuH npouecc B mnaMsATH.

YacTtHbli ciiydail cXeMbl ¢ QpukcuposannviMu pazoeiamu — paboTa MEHeIKepa MaMsTH
onno3zamzauynoit OC. B mamsiTu pasmemiaercss OJMH TOJIb30BaTelIbcKui mporecc. Ocraercs
OTNpeeNuTh, TNIe pacrojaraeTcsl MoJib30BaTelbCcKas MporpamMMa mo otHouienuto k OC — B
BEpXHEH 4acTu mamsTH, B HIKHeW wiu B cpenneil. [Ipuyem wacte OC moxer 6biTh B ROM
(manpumep, BIOS, npaiiBepbl yctpoiicTB). ['aBHBINA (akTOp, BIAMSIONIMNA Ha 9TO PEIICHHE, —
pacrosiokeHue BEKTOpa MpephIBaHHM, KOTOPBIA OOBIYHO JIOKAJTU30BaH B HIDKHEH 4acTH MaMsTH,
nostoMy OC Takke pazMeIaroT B HUxHen. [Ipumepom Takoii opranuszanuu MoxkeT cirykutb OC
MS-DOS. 3ammura adpecroco npocmparncmeéa OC 0T MOTB30BATEIBCKONW MPOTPAMMBI MOXKET

OBITH OPraHU30BaHa MPHU MOMOUIM OJIHOTO FPAHUYHOTO PErHCTPa, COJEPIKALIETO apec TPaHHIIbI
OC.

OBepJieiiHasi CTPYKTYpa.

Tak kak pa3zMep JOTHUECKOTO aopecho2o npocmpancmea Ipolecca MOXKeT ObITh OOJIbIIE,
4eM pa3Mep BBIJCICHHOTO eMy pasjeina (HWid OOJbIIe, 4eM pa3Mep caMoro OOJBIIOTO pasnena),
WHOTJIa UCIIOJIb3YeTCsl TEXHUKA, Ha3bIiBaeMmasi oBeplieil (overlay) miam opraHuzaius CTPYKTYpHI C
TIEPEKPBITHEM.

OcHoBHast uaes — JAepKaTh B MaMSITH TOJIBKO T€ WHCTPYKIHUU TPOTPAMMBI, KOTOPBIC
HY)KHbl B JaHHbBIA MOMeHT. IloTpeOHOCTH, B TakoMm cmocoOe 3arpy3Kd TMOSIBISI€TCS, €clu
JIOTHYECKOE a0pecHoe npocmpancmeo CUCTeMbl Mano, Hanpumep 1 Moaiit (MS-DOS) unu gaxe
Bcero 64 Ko6aitta (PDP-11), a mporpamma oTHocuTenbHO Benwka. Ha coBpemeHHBIX 32-
paspsIIHBIX CHCTEMax, TJe BHPTYAIbHOE adpecHoe Npocmpancmeo M3MepsieTcsl ruradaitamu,
npoOJeMbl C HEXBAaTKOW MAaMATH PEIIAIOTCS IPYyruMu crmocodbamu (cMm. pasgen "BuprtyanpHas
namaTe"). Konmpl BeTBel osepieninou cmpykmypsl TPOTrpaMMbl HaXOAATCS Ha JAHMCKE Kak
abcomoTHbIe 00pa3bl MaMITH U CYUTHIBAIOTCA JIPaiiBEpOM OBepiieeB Mpu HeoOxoaumoctu. Jlis
OTIUCAHUSL 08epAeUHOl CMPYKmMYpbl OOBIYHO HCIIONIB3YETCS CIEUATbHBIA HECIOXKHBIA S3BIK
(overlay description language). CoBOKynmHOCTH (hailIoB MCTIOJIHSIEMOM TTPOTPAMMBI JOTIOTHSAETCS
daitnom (00bIYHO ¢ pacirpenreM .odl), OMICHIBAIONIUM JIEPEBO BHI30BOB BHYTPH MPOTPAMMBI.

Cunrakcuc momoOHOro daima MOXKET pacmo3HaBaThCs 3arpy3dyukoM. [IpuBsizka k
@uzuueckoti namamuy MPOUCXOAUT B MOMEHT OUEPETHON 3arpy3KH OAHOM U3 BETBEH MPOTrPaAMMBI.
OBepiien MOTYT OBITH MOJIHOCTHIO PEaTM30BaHbl Ha IMOJIH30BATEILCKOM YPOBHE B CHCTEMax C
npocToii ¢aitnoBoit cTpykTypoir. OC mpu 3TOM WML JeNaeT HECKOJBbKO OOJbIle omnepanuit
BBOJIa-BbIBO/IA. THIIOBOE pelIEHUE — MOPOKIECHUE JIMHKEPOM CHELHUAIbHBIX KOMaHJ, KOTOPBIE
BKIIIOUAIOT 3arpy34dK KaXkAbld pa3, Kkorma TpeOyercs oOpamieHne K OOHOW U3
MEPEKPBIBAOIINXCS BETBEU MPOTPAMMBI.

TimarenbHOE IPOEKTUPOBAHUE 08EPIEUHOU CMPYKMYPbl OTHUMAET MHOIO BPEMEHM H
TpeOyeT 3HaHUS YCTPOWCTBA MPOrpaMMbl, €€ KOJa, JaHHBIX U SI3bIKa ONHUCAHUS 08EepaeUHOl
cmpykmypel. Ilo 3TOH INpUYMHE IPUMEHEHHME OBEPJEEB OIPAaHUYEHO KOMIBIOTEPAMHU C
HEOOJIBIIMM JIOTUYECKUM aodpecHbiM npocmpancmeom. Kak Mbl yBUAMM B JaJbHEWIIEM,
npobaemMa OBEpICHHBIX ce2MeHmOo8, KOHTPOIUPYEMBIX MPOrpaMMHUCTOM, OTHaxaeT Ojaromaps
HOSBJICHUIO CUCTEM BHPTYAIbHOM NMaMATH. 3aMETHUM, YTO BO3MOXKHOCTb OpraHU3alMy CTPYKTYp
C TEpEeKpHITHSIMH BO MHOTOM OOYCIIOBJIEHa CBOWCTBOM JIOKAJbHOCTH, KOTOPOE IO3BOJISET



XpaHUTh B TAMATH TOJBKO Ty WH(OpManuio, KOTopas HEOOXOJrMMa B KOHKPETHBI MOMEHT
BBEIYHCIICHUH.

JAunamuyeckoe pacnpenenenne. CBONMHT

Nmes neno ¢ makeTHBIMUA CHCTEMaMHU, MOXKHO OOXOJUTHCS PUKCUPOBAHHBIMU PA30eNaMU
U HE MCIIONB30BaTh HUYEro 0ojiee CIOXKHOro. B cucremax ¢ paszieneHueM BpeMEHH BO3MOXKHA
CUTyalus, KOrJa NHaMsATh HE B COCTOSIHHM COJAEP)KaTh BCE IOJH30BATEIBCKHE IPOIECCHI.
[Ipuxomutcs mpuberatb K CBOINUHTY (Swapping) — NEpeMEIIEHHIO IMPOLECCOB M3 TJIaBHOM
naMATH Ha JUCK M 00paTHO menukoM. YacTWdHas BBITpy3Ka IIPOLIECCOB Ha JIUCK
OCYILECTBIISICTCS B CUCTEMaX CO CTPAaHUYHOM opraHu3anuei (paging).

BeirpykeHHBIM  Tporiecc MOXKET OBITh BO3BpallleH B TO K€ CcaMoe adpecHoe
npoCmpancmeo WiN B Apyroe. OTO OTPAaHUUYEHUE TUKTYETCS METOJIOM c8A3biganus. [{jst cxembl
CB513b18aHUs HA ITATIE BBITIOJTHEHHS MOXHO 3arpy3HUTh MIPOLIECC B APYTrO€ MECTO MAMSTH.

CBOHI/IHI‘ HC UMCECT HGHOCpeI[CTBeHHOI‘O OTHOLICHUSA K ynpaBneHmo naMATbIO, CKopee OH
CBSI3aH C TOJICUCTEMOH TUTAHUPOBAHUS TporieccoB. OUYEBUIHO, YTO CBOIUHT YBEIMYHUBACT BpEMs
MEPEKIIIOUEHUsI KOHTEKCTa. BpeMsi BBITPY3KH MOXKET OBITh COKPAIICHO 3a CUET OpraHu3aluu
CIEIUaJIbHO OTBEJICHHOTO MPOCTPAHCTBA HA JaucCKe (paszmen mis cBomuHra). OOMeH ¢ JUCKOM
IpU STOM OCYIIECTBISIETCS OJIOKaMu OOJBIIEr0 pa3Mepa, TO €CThb ObICTpee, 4YeM uepe3
cTaHJapTHYIO (QaitioByro cuctemy. Bo mHorumx Bepcusx Unix CBONMHMHI HauyWHaeT padoOTaTh
TOJIBKO TOrJga, Koraa BOSHHKacT HGOGXOI[I/IMOCTB B CHUXKXCHUU 3arpy3KH CUCTCMBI.

Cxema ¢ nepeMeHHBIMH pa3JejaMH.

B mpunnume, cucrema CBOIMHTAa MOXKET 0a3MpOBATHCS HA (PUKCUPOBAHHBIX PA30ENaXx.
bonee 3¢ ¢exTHBHON, OIHAKO, MPEACTABISACTCS CXEMa JWHAMUYECKOTO PacHpeAeiICHUs WU
cXeMa C IMepeMEeHHBIMHU Pa3JiellaMu, KOTOpasi MOXKET UCIOJIb30BAThCSA U B TEX ClIydyasx, KOTJa Bce
IPOLIECCHI IIETMKOM TOMEIIAl0TCs B MaMATH, TO €CTh B OTCYTCTBHE CBOIHMHTA. B 3TOM cityuae
BHAyaje BCS MaMATh CBOOOJHA M HE pa3jelieHa 3apaHee Ha pas3zienbl. BHOBH mocrymaromien
3a71a4e BBIACISIETCSl CTPOTO HEOOXOAMMOE KOJIMYECTBO MamsTH, He Ooiee. [locie BBITpy3KH
npolecca mamsITh BpPEMEHHO OcBOOOXknaerca. [lo MCTeYeHWH HEKOTOpPOro BPEMEHH NaMsTh
HpeACTaBIsieT co0O0M TMEPeMEHHOE YMCIIO pa3ZesioB pa3sHoOro pasmepa. CMexHble CBOOOTHBIC
YYaCTKH MOTYT OBITh OObEAMHEHBI.

B kakoii paznen momemats nporecc? Hanbomee pacnpocTpaHeHbl TPH CTPATErHH.

. Cmpamezusn nepeoco nooxooauwezo (First fit). [lponiecc nomemiaercs B
MEPBbIA MOAXOASAIIMHI 110 Pa3MeEpPy pasaeil.

. Cmpamezusn naubonee nooxooauieco (Best fit). IIpouecc nomemiaercs B
TOT pa3Jiel, T/Ie MOCIIe ero 3arpy3KH OCTAHETCS] MEHBIIIE BCEr0 CBOOOIHOTO MECTA.

. Cmpamezcun naumenee nooxooauiezo (Worst fit). llpu nomemienun B
caMblii OOJBIION pa3fea B HEM OCTaeTCs JOCTAaTOYHO MecTa JUIi BO3MOXKHOTO
pa3MenIeHus eIle OJJHOTO MpoIiiecca.

MOI[GJII/IpOBaHI/Ie IIOKa3zajao, 4TO JOJIA IIOJIC3HO I/ICHOHB3yeMOI>'I NnaMsITU B TICPBBIX ABYX
ciaydasx OoJibllie, TMPU STOM IMEPBBIH CIMOCOO HECKOIbKO ObicTpee. [lomyTHO 3amerwm, 4YTO
IIEPEUYUCIIEHHbIE CTPAaTErny IMIUPOKO MPUMEHSIOTCA U ApyruMu kommnoHeHTamu OC, Hampumep
JUTS pa3MenicHus (ailiioB Ha JIHCKeE.

TumnoBoii UK paboThl MEHEKepa MaMsATH COCTOUT B:



e aHaJIM3e 3aMpoca HA BbljleJIeHHE CBOOOTHOI0 y4yacTKa (pa3zena),

e BbHIOOpe ero cpear HMMEIONIMXCS B COOTBETCTBUM C OJHOW M3 CTpaTErui
(mepBoro mMoaxoaAIIero, HanboJee MOAXOAAIIETO M HAMMEHEee TTOIXO/ISIIIETO),

e 3arpy3ke npoiiecca B BEIOpaHHBIN pa3ien u

® MOCJEIYHIIUX HM3MEHEHHAX Ta0Jul CBOOOJHBIX M 3aHATBLIX 00JACTeil.
AHanoru4Hasi KOppeKTHPOBKA HEOOXOIMMa | MOCJIE 3aBEPIICHHUS MTPoIIecca.

Cessviganue adpecos MOKET OCYIIECTBIATHCS Ha JTANax 3arpy3Kd M BBITOTHEHHS. DTOT
MeToa 0oJiee THOOK IO CPABHEHUIO C METOJIOM (UKCUPOBAHHBIX paA30e08, OHAKO eMy MpHCYyIa
6HewHAA ppazmenmayusn — Hamu4re OOJIBIIIOTO YKCIa YYACTKOB HEHMCIIONB3YeMOH MaMsTH, He
BBIJICTICHHOW HU OJHOMY TIpolieccy. BeIOOp cTpareruu pasmemieHus mpoiecca MexX1y MepBbIM
NOIXOAAIIMM ¥ Haubojee TMOAXOIIIAM C1ad0 BIUSET HA BEIUYHUHY pacmenmayull.
JIt00OMBITHO, YTO METOJ HauOoJee MOAXOMASIIEIO MOXKET OKa3aThCS HAMXYILINM, TaK KaKk OH
OCTaBJISIET MHOKECTBO MEJKUX HE3aHSTHIX O10KOB. CTAaTHCTUYECKHUN aHAIN3 TIOKA3bIBAET, UTO
npornagaer B cpeqHeMm 1/3 mamstu! Oto m3BectHoe mpaBmio 50% (ABa cocemHUX CBOOOIHBIX
y4acTKa B OTJIMYKE OT JIBYX COCETHUX ITPOILIECCOB MOTYT OBITh OOBETMHECHBI).

OpHo U3 penieHuid NpoOIeMbl HewHell ¢ppazmenmayuy — OpPraHU30BaTh CKaTHe, TO €CTh
nepeMeIleHHe BCeX 3aHATHIX (CBOOOAHBIX) YYaCTKOB B CTOPOHY BO3pacTaHusi (yObIBaHHS)
aZpecoB, Tak, YTOOBI BCsl CBOOOJIHAS MaMsATh oOpa3oBaja HEMPEPBHIBHYIO 00J1aCTh. ITOT METOJ
WHOTJ]a HA3bIBAIOT CXEMOW C TepeMellaeMbIMU pa3fenamMu. B upeane ¢paemenmayus mocie
CXKaTusl JOJDKHA OTCYTCTBOBaTh. (C)kKaTue, OJHAKO, SIBISAETCS JTOPOTOCTOSIIIECH MPOLIEAYypOid,
QITOPUTM BBIOOpA ONMTHMAILHOW CTpAaTErWMH CXKaThs OYCHb TPYACH M, KaK MPaBWIO, CKATHE
OCYIIIECTBIISIETCS] B KOMOMHALIMY C BBITPY3KOU U 3arpy3KO# MO JPYTrUM aJpecam.

CrpaHuyHasi NaMATH

OnucaHHbIE BbIIIE CXEMbl HEAOCTATOYHO 3()(PEKTUBHO HCIONB3YIOT MaMsTh, IOATOMY B
COBPEMEHHBIX CXEMaX YIPABJIEHUS MaMATHIO HE NPUHATO Pa3MEIaTh MPOLECC B ONEPaTUBHON
NaMSTH OJJHUM HETIPEPHIBHBIM OJIOKOM.

B camoMm mpoctom u Hambosee pacnpoCTpaHEHHOM cCily4ae CTPaHUYHOM OpraHu3aluu
namMati (WM paging) Kak JIOTHYECKOE aJpeCHOE TMPOCTPAHCTBO, TaK W  (PU3UUYECKOE
NPECTABISIIOTCS COCTOAIIMMH W3 HAaOOpOB OJIOKOB WIJIM CTPaHMIl OJUHAKOBOro pasmepa. [lpu
3TOM 00pa3yroTCs JOTUYECKHE CTPaHUIIBI (page), a COOTBETCTBYIONINE €AUHUIIBI B (PU3UICCKOM
naMsITH Ha3bIBAIOT (DU3MYECKHMMM CTpPaHMLAMH WM CTPaHWYHBIMHM Kajapamu (page frames).
Crpanunpl (M CTpaHUYHBIE KaJpbl) UMEIOT (UKCUPOBAHHYIO JUIMHY, OOBIYHO SIBJISIFONTYHOCS
CTCTICHBIO YHCa 2, W HE MOTYT MepeKphIBaThCs. Kaxaplii Kaip CONEPKUT OJHY CTPaHHILY
naHHbIX. [Ipy Takoil opraHM3anuu BHEHIHsS (parMeHTanusi OTCYTCTBYET, a IOTEpH H3-3a
BHYTpEHHEH (hparMeHTaInu, MOCKOIbKY MPOIECC 3aHUMAET I1eJI0€ YUCIIO CTPAHUII, OTPaHUYCHBI
YacThIO TIOCIIETHEH CTPaHUIIBI TIPOIIecca.

Jloruueckuii agpec B CTpaHUYHON cUCTeMe — ynopsiioueHHas napa (p,d), rae p — Homep
CTpaHMIIBI B BHUPTyaJbHOW namsATH, a d — CMEIleHHWEe B PaMKax CTPaHMILBI p, HA KOTOPOH
pa3Mmernaercs aapecyeMblii 3JIEMEHT. 3aMeTHUM, 4YTO pa3OMeHHe aJPEecHOro MPOCTPAaHCTBA Ha
CTPaHMIIBl OCYLIECTBISAETCS BBIYUCIUTENBHON CHCTEMOM HE3aMETHO JJs IPOrpaMMHUCTA.
[TosTomy anpec siBISETCS ABYMEPHBIM JIUIIb C TOYKH 3PEHUS ONEPAI[HOHHON CHCTEMBI, a C TOUKH
3peHHMs ~ NPOrpaMMHUCTAa  aJpEeCHOE  IMPOCTPAHCTBO  Ipollecca  OCTaeTcsd  JIMHEHHBIM.
OnuceiBaeMasi cxema I03BOJIAET 3arpy3uTh MPOILECC, JaXe ecId HEeT HENpepbhIBHOM 00sacTH
KaJ[poB, 10CTaTOYHOM Ul pa3MelleHus mpouecca neiarukoM. Ho oqHoro 6azoBoro perucrpa mjis
OCYILECTBIICHUS TPAHCIALMM ajpeca B JAaHHOW cxeme HenoctaTouHo. Cucrema OTOOpa)KeHHUs
JIOTMUYECKUX aIPpECOB B (PM3UUECKUE CBOAMUTCS K CHUCTEME OTOOpa)KEHUs JIOTUYECKUX CTPAHUI] B
¢u3nueckue W TMpeCcTaBiseT COOON TaOIMHUIly CTpaHUI], KOTOpas XpPAaHUTCS B OINEPaTUBHOU



namsitd. MHorna roBopsAT, uTO TaliHMIa CTpaHUI] — 3TO KyCOYHO-JMHEWHas (QyHKUIUS
OTOOpaKeHHU S, 3aJJaHHasI B TAOJTMYHOM BH/IC.

WNHTtepnperanus JI0rMYECKOro ajapeca IOKa3aHa Ha . Eciau BBINOJNHAEMBIA IPOLECC
oOparaeTcst K JJoruaeckomy aapecy v = (p,d), MexaHu3M OTOOpaKCHHS UIIET HOMEP CTPAHUIIBI
p B Ta0iuIe CTPaHULl U OMpPEIENseT, YTO 3Ta CTPAHHUIA HAXOAWUTCS B CTPAHUYHOM Kajape p',
dbopmupys peasbHBIN aapec u3 p' u d.

Tabmuua crtpanun (page table) aapecyercss mpu MOMOIIM CIEIHATBHOIO PETrucTpa
nporeccopa M MO3BOJISET ONPEACTUTh HOMEp Kajpa Io Jormdeckomy azapecy. Ilommumo 3TO#
OCHOBHOH 3aJ]audl, IIPY TIOMOIIM aTPUOYTOB, 3alIUCAHHBIX B CTPOKE TaOJIMIIBI CTPAHMI, MOYKHO
OpraHU30BaTh KOHTPOJIb TOCTYNA K KOHKPETHOM CTPaHHUIIE U €€ 3aIluTY.

OTMeTHM CIIC pa3 pas3In4uc TOYCK 3pCHUA IMMOJB30BATCIA U CUCTCMbI Ha HUCIIOJIb3YCMYHO
namsaTh. C TOUKM 3peHHs MOJb30BATeNs, €ro MaMsATh — €IMHOE HENPEPHIBHOE NMPOCTPAHCTBO,
coJiepikaiiee TOJNBKO OIHY mporpammy. PeanmbHoe 0TOOpa)KeHHE CKPBITO OT MOJB30BaTENsl U
koHTpoaupyetcss OC. 3aMeTuM, 4TO MPOLECCY MOJAb30BaATEN YyKasd NaMsTh HeaocTynHa. OH He
UMeeT BO3MOXKHOCTH aJpecoBaTh MaMsiTh 3a MpelesiaMH CBOECH TaONMIBl CTpaHUI], KOTOpas
BKJIIOUYAET TOJIHKO €r0 COOCTBEHHBIE CTPAHUIIBI.

s ynpasnenus pusudeckoit mamsateio OC moaaepkuBaeT CTpYKTYpy TaOIHIIbI KaJIpOB.
OHa nMeeT O/IHY 3aMKCh Ha KKl (PU3NUECKHI Kap, MOKA3bIBAIOIINN €ro COCTOSTHUE.

OTtoOpaxkxeHue aapecoB IOJKHO OBITh OCYIIECTBICHO KOPPEKTHO JaXe B CIIOKHBIX
cilydasix ¥ OOBIYHO pean3yeTcs anmapaTHo. J[as CCbUIKM Ha TaOJHUIly MPOLIECCOB UCIOIb3YETCs
crienuanbHbIi peructp. Ilpu nmepextoYeHny npoIeccoB HEOOXOIUMO HANTHU TAaOIHUILy CTPaHHIL
HOBOTO ITPOLIECCa, YKa3aTelb Ha KOTOPYIO BXOJIUT B KOHTEKCT IIpoLecca.

CermeHnTHas M CCIrMCHTHO-CTPAaHUYHAA OPraHu3alnuda NaMiaTH

CymiecTByIOT ABE APYTrH€ CXEMbl OpPraHHU3allMy YIPaBICHUS MaMITbhIO: CErMEHTHas M
CEerMEHTHO-CTpaHnyHas. CEerMeHThl, B OTJIMYHAE OT CTPAHMI], MOTYT UMETh IIEPEMEHHBIN pa3Mep.
Wnes cermenTanuum u3inoxeHa Bo BBeIeHUU. [Ipy cerMeHTHON OpraHn3ali BUPTYyalbHbIN apec
ABJISIETCS] ABYMEPHBIM KakK JUIsl IPOrPAMMUCTA, TaK U JJIs1 ONEPALIMOHHON CUCTEMBI, U1 COCTOUT U3
JIBYX TIOJIE — HOMEpPA CErMEHTA U CMELIEHUS BHYTPU CErMEHTA.

[ToquepkHem, 4TO B OTJMYHE OT CTPAHMYHOW OPraHU3alUM, e JUHEHHBbIH aapec
Nnpeodpa3oBaH B ABYMEPHBbIH ONEPAIMOHHOM CHCTeMOH 1JIs1 y100CcTBa 0TOOpaKeHus, 3/1eCh
ABYMEPHOCTH aJipeca fIBJIsIeTCs cJeCTBHEM MpeACTaBIeHHs M0JIb30BaTeNs 0 Mpolecce He
B BHJe JHHEHHOro MaccuBa 0aliTOB, a Kak Ha0Op CerMeHTOB IepPeMEHHOro pa3Mmepa
(1aHHBIE, KO/, CTEK...).

[IporpaMmMucThl, NUIIYIIKE HA S3bIKAX HU3KOTO YPOBHS, JOJIKHBI UMETh MPEACTABICHUE
O CerMEHTHOM OpraHu3aliu, SIBHBIM OOpa3oM MEHsS 3HAU€HUsI CETMEHTHBIX PETUCTPOB (3TO
XOpOIIO BHJHO MO TEKCTaM MpPOrpaMM, HamUCaHHbIX Ha AccemOiiepe). Jloruueckoe anpecHoe
IPOCTPAHCTBO — HA0Op cerMeHTOB. Kaablii cerMEeHT UMEeeT UMsl, pa3Mep U JIpyrue napaMmerpsl
(YpoBeHb TPUBHIIETHIA, pa3pelIeHHbIE BUIbI oOpaimieHui, ¢uaru npucyTcTBus). B oTianune ot
CTpPaHUYHOU CXEMBbI, /i€ MOJIb30BaTelb 3a/1aeT TOJIBKO OJMH aJpec, KOTOpBIM pa3OuBaeTcs Ha
HOMEp CTPAHMIIBI U CMEIICHUE MPO3PAYHbIM JJIS IPOrpaMMHCTa 00pa3oM, B CETMEHTHOM cxeme
MOJIb30BaTeNb CleUUUUIUpPYeT KaXIblii agpec ABYMsS BEIMYMHAMU: HUMEHEM CerMeHTa U
CMEILIEHUEM.

Kaxnapiii cerMeHT — JMHEWHAas MOCIeI0BaTEeIbHOCTh aJpecoB, HauuHaromasca c 0.
MakcumanbHBIil pa3Mep CerMeHTa OIpeAeNsieTcsl pa3psAHOCThIO mponeccopa (mpu  32-
paspsmHoi ampecaruu 3To 232 Oaiit wim 4 ['6aiiT). Pasmep cermMeHTa MOXET MEHSATHCS
TUHAMHUYECKH (HalpuMep, CEerMEeHT CcTeKa). B aneMeHTe TaOJMIbI CEeTMEHTOB MOMHMO
¢duznyeckoro agpeca Hayajla CerMeHTa OOBIYHO COJEP’KUTCS U JjuHa cerMeHTa. Ecnu pasmep



CMCHICHUA B BHUPTYAJIbHOM aJpeCC BBIXOAUT 3a HOPCACJIbI pasMEpa CCTMCHTA, BO3HUKACT
HNCKIIIOYUTECIIbHAA CUTYyalusl.

Jlornueckuil agpec — ynopsimoueHHass mapa v=(s,d), HOMEp CErMEHTa MU CMEIICHHE
BHYTPH CErMEHTA.

B cucremax, rae cerMeHTBHI MOIIACPKUBAIOTCSA amnmapaTHO, 3TH MapaMeTpbl OOBIYHO
XpaHATCd B TaOiuIe JeCKPUNTOPOB CErMEHTOB, a IMporpaMMa oOpamaercs K O3TUM
JNECKPUNTOpPaM II0 HOMepaM-cesleKTopaM. IIpu 3TOM B KOHTEKCT KaKJOro Ipolecca BXOAMT
HAa0Op CErMEHTHBIX PETUCTPOB, COAEPIKAIIUX CEJIIEKTOPbl TEKYIIMX CErMEHTOB KOJa, CTeKa,
JMAHHBIX U T. JI. ¥ OMPEISISIIONINX, KAKHUEe CETMEHTHI OyIyT UCIIOJIb30BAThCS MPHU PA3HBIX BHUIAX
oOpailleHuii K mamMsiTd. DTO MO3BOJISIET MPOLECCOPY YK€ Ha ammapaTHOM YPOBHE OINpEAeNsiTh
JOMYCTUMOCTh OOpallleHNi K TaMsATH, YIOpoIlas peaau3aldio 3aluThl HHQOpPMAIMH OT
MOBPEXACHUS U HECAaHKIIMOHUPOBAHHOTO JOCTYTIA.

ArmnmapaTtHasi TOAJEp)KKA CErMEHTOB pacHpocTpaHeHa Mano (TJIaBHBIM 00pa3oM Ha
nporeccopax Intel). B 6onpmuacTBe OC cerMeHTarus peain3yercs Ha YPOBHE, HE 3aBUCSIIEM
OT ammaparypsl.

XpaHuTh B MaMATH CETMEHTHI OOJIBLIOrO pa3Mepa LEIMKOM TakK K€ HeyJoOHO, Kak U
XpaHUTh TPOLIECC HeNpephIBHBIM OnokoM. HampammBaercst uaes pa30MeHHs CETMEHTOB Ha
cTpaHunbl. IIpy CEerMEHTHO-CTPaHWYHOW OpraHM3alMM NaMATH IMPOUCXOIUT [BYXYPOBHEBas
TPaHCIIALMS BUPTYaJIbHOTO ajipeca B Gu3ndeckuii. B 3ToM ciydae Joruyeckuii agpec COCTOUT U3
TpeX IOJECH: HOMEpAa CErMEHTa JIOTMYECKOW IaMsTH, HOMEpa CTpaHHUIbl BHYTPH CETMEHTA U
CMEIIeHHUs BHYTpHU cTpaHHIbl. COOTBETCTBEHHO, UCIOIB3YIOTCS JIBE TAOJUIBI OTOOPaXKEHUS —
TaOJIMIIa CETMEHTOB, CBSI3bIBAIOIAsl HOMEP CETMEHTA C TaOJIMLEH CTpaHuL, U OTAeNbHas Tabaua
CTPaHML JAJI1 KaKI0I0 CErMEHTa.

CerMeHTHO-CTpaHWYHAsl W CTpPaHUYHAs OpTaHU3alWs TIaMSATH I03BOJSET JIETKO
OpraHu30BaTh COBMECTHOE HCIIOJIb30BAaHUE OJHMX M TEX K€ JAHHBIX W MPOrpaMMHOTO Koja
pa3HBIMH 3amadaMu. [l 3TOro pa3iauyHbIe JOTMYEeCKHe OJIOKM MaMsITH Pa3HBIX IPOIECCOB
0TOOpaXkaloT B OJUH M TOT K€ OJOK (PM3NYECKOW MaMATH, TIE pa3MeIlacTcs pasleseMblid
(dparMeHT Koja WiIn JaHHBIX.
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