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Bteepenne

BbBepeHue

@ 3a ga 6bae nsnbaHeHa egHa nporpama, Nbpeo Ts Tpsbsa Aa bbae
3apefeHa B onepaTMBHATa NameT Ha KOMMIOTbPHATA CUCTEMA.

@ Bxogna onaiuka ce Hapu4a onawika OT NPOLECH, KOMTO 4akaT Aa
6baaT 3apedeHn B onepaTMBHaTa NaMeT Ha KOMMOTBLPa, 3a Aa 6baaT
N3NBAHEHN.

@ [loTpebutenckata nporpama NpemMrHaBa Npes HAKOAKO CTBNKU npeau
Ja bbae n3nbaHeHa.
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Bteepenne

Ba3oB u rpaHn4eH perncrtsp
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OcHoBHYM KoHLEenunu

Csbp3BaHe Ha nporpamaTa C agpecu B namMerTa

CBbp3BaHETO HA UHCTPYKLUUTE U JAHHWTE HA MporpamaTa C agpecu B
onepaTWBHATa MameT Ha KOMMIOTbPa MOXe Jla Ce peasn3upa B pasfinyHu
MOMEHTU OT XXU3HEHUSI LMKBJ HA NporpamMara.

@ [lo Bpeme Ha Komnunayusi: AKO pa3nofioXKEHWETO Ha NporpamMaTa B
nameTTa € N3BECTHO MPEABAPUTESIHO, OLLE MO BPEME HA KOMMUIALNS
Ha nMporpamaTa, TO KOMNMaaTopa MOXe Aa reHepupa abcontoTHU
agpecn B nameTTa. Ako Tpsabea fa ce NpoMeHU PasnofNOXKEHNETO B
namMeTTa Ha nporpamara, To € HeobxoAnMa T Aa ce NpekoMnuaupa.
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OcHoBHYM KoHLEenunu

Csbp3BaHe Ha nporpamaTa C agpecu B namMerTa

o [lo Bpeme Ha 3apexgaHe: KoraTo pasnofioXXeHUEeTO Ha mporpaMaTa B
naMeTTa He € NpeABapuTENHO N3BECTHO, TO € HeobxoanMmo
KOMMNUAATOPBT f4a FeHepupa NPEMECTBAEM KOS,

@ [lo Bpeme Ha uznviaHenne: CEbP3BAHETO Ha NporpamaTa C afgpecu B
onepaTUBHaTa NaMeT MOXE [a Ce OTNOXKM A0 MOMEHTa Ha U3NbAHEHNE
Ha mporpamara, ako nporpamaTa (unu 4acTn oT Hes) moraT ga bbaat
MpPeMEeCTEeHUN OT e4UH CErMeHT Ha OnepaTuWBHaTa nameT B Apyr. 3a
Tasn uen obnkHoBeHO e HeobxoanMa xapayepHa NoAApPbKKa.
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OcHoBHYM KoHLEenunu

Jloruydeckun n cpusmnyecku agpecu

@ Jlornyeckmn agpec ce Hapu4a afpec, reHepmpaH OT LEeHTpasHus
npouecop. lNoHakora Te3m agpecn ce HapuyaT BUPTYalHU afpecu.

@ Dusnyeckn agpec e agpechT Ha KJieTKaTa OT onepaTUBHaTa NaMerT,
KOMTO Ce 3apexaa BbpXY LUMHATA 3a afpecupaHe.

@ Pa3genaHeTo Ha KOHUENUMUTE 33 NOrM4Yecko U PU3NYECKO aAPEcHO
MPOCTPAHCTBO MMa OCHOBHO 3HAY€HME 33 YNPaABAEHUETO HA NameTTa.

o VI'IpaBJ'IEHVIeTO Ha NaMeTTa Ce€ 3aKJH04aBa B HA4YNHWUTE, NO KONTO
JIOTNYECKOTO afpecHO NPOCTPAHCTBO Ce CBbP3Ba C PU3NYECKOTO
afpeCHO NMPOCTPAHCTEO.
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OcHoBHYM KoHLEenunu

Jloruydeckun n cpusmnyecku agpecu

@ B cayyanTe Ha cBbp3BaHe Ha aApecn Npu KOMMNWAALWS 1 MO BPEME Ha
3apexAaHe Ha nporpamaTa, AornyeckuTte n ou3nM4ecKuTe agpecu
CbBMNapaT.

@ [lpn n3nonssaHe Ha Noaxo4a 3a CBbP3BAHE HA aAPECMTE MO BPEME Ha
W3MBJIHEHWE, JIOTMYECKUTE U PU3NYECKNTE afpecn Ca PasinyHu.
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OcHoBHYM KoHLEenunu

Bnok 3a ynpasneHue Ha namerta (MMU)

@ Bnok 3a ynpaenenmne Ha nameTTa Ce Hapu4a 4acT OT xapayepa
(ueHTpanHus NpoLecop), KOMTO Ce M3NON3Ba 3a N3rpakAaHe Ha
CBbOTBETCTBNE MEXAY JIOTUHECKNTE U (bVI3VI‘-IeCKI/ITe agpecn.

@ OcHoBeH eneMeHT Ha BfoKa 3a ynpaBfieHWe Ha NameTTa € PerucTbpbT
3a npemectBaHe (6asos peructsp) (relocation register, base register),
KOITO ce f06aBA KbM BCEKUM FreHepupaH OT LEHTpafHUA NpoLecop
JNIOTNYECKN agpec B MOMEHTA, B KOWTO LEHTPasIHNS NPOLECOp Ce
obpblia KbM nameTTa.

@ lNotpebutenckata nporpama paboTu camo ¢ normyeckn agpecum — Tsl
HMWKOra He N3nonsea U3NYECKN aapecu.
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OcHoBHYM KoHLEenunu

Bnok 3a ynpasneHue Ha namerta (MMU)
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AvnHamuyHo sapexxpgaHe n cBbp3BaHe

AuHamnyHo 3apexxpaHe

@ 3apexjaHeTo B NaMeTTa Ha (PYHKLMUTE 1 MOLNpPOrpaMuTe Ce oTiara
[0 MOMEHTa, B KOWTO Te AelCTBUTENHO ca Heobxogumu (Mbp3ennso
3apexgaHe).

@ To3u noaxop noseonsiza no-g4obpo M3nosn3BaHe HA NameTTa —
hyHKUNNTE U NOANPOrpaMNTE KOUTO HE CE U3MON3BAT, HE Ce
3apexnaT B onepaTtuBHATa NaMeT. KOFaTO rosemMm y4actbouyn OT KoOAa
ca npefHa3HayeHn 3a 0bpaboTka Ha pAAKO C/yYBaLLM CE CUTyauum,
ONHAMUYHOTO 3apeXXAaHe BOAM 4O 3HAaYUTENHO No-aobpo msnonssaHe
Ha NaMeTTa.

@ [JnHamMn4HOTO 3apexxiaHe He U3MCKBa CreunanHa nogapbXKka oT
onepauMoHHaTa cuctema. To MoXe fa bbae peanns3npaHo n3usno B
norpeburtenckaTta nporpama.
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AvnHamuyHo sapexxpgaHe n cBbp3BaHe

AvHamnyHo cBbp3BaHe

@ [lnHamun4HOTO CBbP3BaHe € 0CObeHO NONe3HO NpN peannsmpaHe Ha
6ubnunoTekn.

@ B kofa Ha Npuio>XeHMETO Ce UHTErpmMpaT MajsKmn y4acTbUW KA,
HapedeHu cTBboBe (Stub), UnaTo 3apaya e Aa HaMepsAT NpaBUHaTA,
3apefieHa BeYe B onepaTMBHaTa NameT PyHKLUMSI.

@ Korato cTbbbT Hamepn HeobxoanmaTta dyHKUUSA, TOW Ce 3aMeHsl C
agpeca Ha Tasn PyHKLUUS U 1 U3BUKBA.

@ OnepauymnoHnaTa cuctema Tpsbea ga npoeepu Aann CbLOTBETHATa
pyHKUNA € B afpecHOTO NPOCTPAHCTBO Ha MPOLECa, KONTO 5 N3BMKBA.
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Paspenn B onepaTtusHaTa namer

DdukcnpaHn pasgenu

@ OnepaTuBHaTa nameT ce pa3aens Ha onpeaesieH bpoii u ¢ onpegeneH
pasmep napyeTa — pasgesu.

e B NMBpPBUTE ONEpPAUNOHHN CNCTEMU HECTO CE€ N3NON3Ba BBB BapUaHTa
nga drkcmpaHmn pasgena — eanH 3a PE3NAEHTHUS MOHUTOP
(onepaymoHHa cMcTeMa) n BTOPM pa3gen 3a noTpebuTenckoTo
3ajaHne.

@ To3n noaxon Moxe ga ce koMbuHMpa CbC CBbP3BaHETO Ha
dunsmnyecknte agpecn no speme Ha komnunauus. o Bpeme Ha
KOMMUAALNUs ce ONpeaens B Kol TOYHO pasgen we paboTu gageHa
nporpama n KOMNWAATOPBT U CBBHP3BALLMAT peAakTop reHepupart
abconoTHu agpecu.

@ [lo-rbBKaBo € Aa ce M3NoN3Ba npemecTBaem obekTeH ko —
CBBP3BaHETO Ha pU3MYECKNTE aapecn ga CTasa No BpeMe Ha
3apexgaHe Ha mporpamaTa, B 3aBUCMMOCT OT TOBa B KOUi pa3gen ce
3apexaa Ts.
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Paspenn B onepaTtusHaTa namer

DdukcnpaHn pasgenu
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Paspenn B onepaTtusHaTa namer

dparmeHTayuns

@ Hanuumeto Ha HEM3NOM3BAHU YyYaCTbLUMW OT NameTTa Ce Hapuya
chparmenTayms

@ EpHa oT ocHoBHMTE npuynHM 33 cbparmeHTauus Ha onepaTueHaTa
namet npu uKCMpaHuTe pasgenu e, 4e HacT OT pasgena He ce
N3MN0N3Ba, Thii KATO pa3mMepbT Ha pa3aena € PMKCMpaHa U HE MOXe
4a Ce NpoMeHsi.
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Paspenn B onepaTtusHaTa namer

dparmeHTayuns

o (DparmeHTau,MHTa Ha ONE€paTMBHATA NaMET CE€ pa3aens Ha ABa BuAa:

o BwHuiHa ¢parmenTayms — cbulecTByBa CBODOAHA OMEPATVBHA NaMET,
HO TS € pasfefieHa Ha ManKy JynKyu MexxAy pa3fenuTe, KOUTo ce
13non3eat oT paboTewmTe npouecu.

e BwnTpewna ¢hparmentaums — 3afeneHaTa namer e no-ronasiMa ot
naMeTTa, KOSITO PeasiHoO Ce M3MON3Ba OT MPOLECa; Ta3n namer €
BBTPELUHA 33 pa3fena, Ho He ce U3MOoa3Ba OT npoueca.
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Paspenn B onepaTtusHaTa namer

NpomeHnnesu pasgenn

o /lynka — ceobogeH y4acTbK OT onepaTMBHATa NaMeT.

@ [lTbpBoHavanHo usinaTa onepaTmeHa nameT (npeau Aa ce 3apeasT
npoLecK) MOXe fa Ce pasriexga KaTo efHa “gynka’.

@ Korato egut npouec Tpsibea aa 6bae 3apeaeH B onepaTUBHaTa naMmer,
TO 3a HEro ce 3agensd namMmeT OT HAKOA OT AYNKNTE, KOUTO Ca
[OCTaTbYHO rosiemu 3a Aa nobepaTt npoueca.

@ OnepauunoHnaTta cuctema Tpsibea fa cbxpaHsiea uHdopMauusTa 3a
3aeTuTe pasgenu u 3a ceobopHuTe pasgenu (mynku) B onepaTuBHaTa
namer.

@ To3sm noaxog Cbwo CTpaja oT pparmeHTauus.
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Paspenn B onepaTtusHaTa namer

YnnbTHABaAHe

BvamoxeH nogxos 3a crpassHe ¢ pparmMeHTauusTa npu
NMPOMEHANBUTE Pa3fae/n e ynabTHSIBaHEeTO Ha OnNepaTWBHATa MaMmerT.

NgesaTta e BCuYkmM npouecn aa ce NpemMecTsiT B OnepaTWBHATa namer
Taka, 4e Ja oCTaHe caMO efHa Aynka.
Tosu noaxop uma peg HeaoCTaTbLW:

e MecTeHeTo Ha npouecu obaye, € BpeMeeMKo.
o [lokato ce mecTaT npouecute TpsibBa Aa b6baat cnpexu.

(-] I'Iopa,u,m TE€3N HEAOCTATHUMN YNNABTHABAHETO Ha ONEPATUBHATa NaMeT
Ce n3nonsea psA[Ko.
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Paspenn B onepaTtusHaTa namer

Crparternn 3a nsbupaHe Ha pasgen

Heka cu npepactaBuM, 4e ca CTapTupa HOB MpoLEC, KOWTO uma Hyxaa ot N
baiiTa onepaTneHa nameT. Bb3amoxHuTe cTpaTernn 3a nsbop Ha nogxogsuy
pa3fgen oT NaMeTTa Ce CNefHUTE:

@ [Tvpsuat nogxogswy: n3bupa ce nbpeaTa Ayrnka B NaMeTTa, KOATO €
JOCTaTbYHO ronsma.

® Haii-nogxogsawmst: n3bupa ce Haii-mMankaTa gynka B nameTTa, KOSTO €
LOCTaTbYHO rosisima.

@ Haii-nenogxogswmar: nsbupa ce Haii-ronsiMaTa fynka B
onepaTMBHaTa NaMerT.

MogenupaHe Ha Te3u CTpaTeruu nokasea, 4e CTpaTernute “nbpeuaT
noaxoasw,’ 1 “Hali-noaxofAwmaT  uMaT no-aobpa NponsBOANTENHOCT OT
rnefHa Touka Ha 6bp30aeiicTBUE U N3NON3BAEMOCT Ha onepaTWBHATA
namet. Toga ca Hali-4ecTo n3non3eaHuTe cTpaTernn npu pabota ¢ pasaenn.
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[Menene Ha cTpaHuum

HeneHe Ha cTpaHnyn

@ JlornueckoTo u p13nueCcKkoTO afpPecHO NPOCTPAHCTEO HA NPOLECa He
ca HenpekbcHaTh (eauH pasgen), a ca pasfeneHn Ha napyera.

@ DPusnyeckoTo afpecHO NPOCTPAHCTBO € pa3fAeneHo Ha pMKCMpaHm no
pasmep 6710KOBO, KOUTO Ce HapuyaT kagpu (frames). TunuuHo KaTo
pa3mep Ha Kagbpa ce usbnpa 4ucno, creneH Ha 2 — ga peyem 512,
1024,. ..

@ Jlorn4eckoTo agpecHo NPOCTPaHCTBO CE pasgens Ha biokoBe Cbe
cbwms pasmep (kaTo pa3mepa Ha Kagbpa), KONTO Ce Hapu4aT
ctpanuyn (pages).

@ OnepaumnoHnaTta cnctema Tpsbea ga cbxpaHsiea nndopmaums 3a
BCMYKM CBOBOAHM Kaapwm.
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[Menene Ha cTpaHuum

HeneHe Ha cTpaHnyn

@ 3a pa ce 3apean egHa nporpama c pasmep N cTpaHuum B
onepaTMBHaTa MaMeT e HeObOXOAMMO OnepaLMoHHaTa CUCTeMa Aa
HaMepu CbOTBETHUA bpoii cBoboaHn Kaapw, Aa 3apeau nporpamara u
fa uHuymanusmpa TabauuyaTta 3a npeobpasysaHe Ha NIOTUYECKUTE BbB
dunzmnyeckn agpecu.

@ [leneHeTo Ha CTpaHMun BOAM 4O YBE/JMYaBaHe Ha BbTPeWHaTa
dparmenTayms.
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[Menene Ha cTpaHuum

NMpeobpa3yBaHe Ha agpecu

@ Bcekn nornyeckn agpec reHepmpaH OT LUEHTPasHNUS MPOLECOP Ce
pasgens Ha ABE: HOMEP Ha CTpaHuya (p) u OTMECTBAHE B CTPaHWLUaTa
(d).

@ HomepsbT Ha cTpavuuata (p) ce M3non3ea KaTo UHAEKC B
npeobpasysaiwjata Tabauya (tabauyata Ha cTpaHnyuTe, page table),
KBAETO Ce CbhXpaHsasa 6a30BMSA agpec Ha Kagbpa, CbOTBETCTBALLY Ha
AageHaTa cTpaHmua.

@ OTtmectBanero B cTpanuuaTa (d) ce gobaes kbm basoBus agpec Ha
Kagbpa 33 Aa ce noay4dm pu3nYecKus B onepaTMBHaTa Namer.
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[Menene Ha cTpaHuum

NMpeobpa3yBaHe Ha agpecu

logical physical
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[Menene Ha cTpaHuum

CsoboaHu kKagpwu

free-frame list

new process
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[Menene Ha cTpaHuum

Npeobpa3ysauwa Tabnnuya

@ [lpeobpasysawata Tabanua (page table) TunuyHo ce cbxpaHsea B
OonepaTMBHaTa NameT.

o [lpn TakbB NOAX0L AOCTHNBT A0 AAHHUTE U UHCTPYKLUNTE U3UCKBA
ABe obpblaHNA KbM NaMeTTa — BEAHBX KbM npeobpasysalwaTa
Tabnuua 3a aa ce cdhopmupa dpuUsMUECKUa aApec N BEAHBXK KbM
CbOTBETHUA aApeC B ONepaTnBHaTa NaMeT.

@ Tozu npobnem moxe aa bbhe pelweH KaTo ce U3noa3ea
cneymanmsnpan 6bp3 xapayepeH Kew, KOTo € opraHm3nmpaH KaTo
acouymatmeHa namert (associative memory, translation look-aside buffer
(TLB)).
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CPU

[Menene Ha cTpaHuum

NMpeobpa3yBauwia Tabauuya

logical
address
P
page frame
number number
TLB hit
TLB
TLB miss
> f
page table
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[Menene Ha cTpaHuum

3awunTa Ha nameTTa

@ 3awmTaTa Ha nameTTa Mpu AENEHETO HA CTPAHMLM Ce peann3npa Kato
C BCEKM Kagbp Ce acoummpa gonbaHutened out (unum butose).

@ Haii-npoctaTta cxema acouumpa ¢ Bcsika cTpaHuya B TabnauuaTa 3a
npeobpasyBaHe gonbAHUTENEH BUT 3a BaAUAHOCT Ha CTpaHuMuUaTa
(valid/invalid bit).

@ Korato butsT € B cbeTosiHne “Bannger (valid)”, To ToBa o3Havasa ye
CTpaHMUaTa € B JOrMY4eCKOTO aApPECHO NPOCTPAHCTBO Ha NMpoueca u
cnefoBaTeNHO MOXe Aa bbae nsnonssana (agpecupaHa).

@ Korato butsT e B cbeTosiHne “Hesanugen (invalid)”, To Tosa
03Ha4aBa, 4Ye CTPAHWLATA He € B JIOTUYECKOTO afPeCHO MPOCTPAHCTBO.
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[Menene Ha cTpaHuum

NMpeobpa3yBauwia Tabauuya

0
1
2| page0
00000 frame number valid—invalid bit
page 0 \ / 3| page1l
0|2|v
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o epapxuunn npeobpasysawm Tabauum.
@ [peobpasysawy xew-Tabauyu.

@ ObbpHaTtu npeobpasyeawm Tabauuu.
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[Menene Ha cTpaHuum

Nepapxuuna npeobpasysauia Tabnvua ¢ ase HuBa
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[Menene Ha cTpaHuum

Nepapxuuna npeobpasysauia Tabnvua ¢ ase HuBa

logical address

P e[ d]

Py

\ & )

P,

! Y

outer-page g 4
table {
page of
page table

®Dur.: Silberschatz, Gavin, Gagne: Operating Systems Concepts

J1. Yopbagxues (ELSYS) Mamer (1.8) 20 pekemspu 2007 r. 37 / 57



[Menene Ha cTpaHuum

Npeobpa3ysauwia xew-tabavua

physical
logical address address

[ p [ d] [ r1d]

physical
— |a]s| ||r|p|’|i_|1"‘ memory

hash table
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[Menene Ha cTpaHuum
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CermeHTHa opraHusaums

CermeHTHa opraHusaums

o CermeHTHaTa OpraHuU3aLusl Ha onepaTUBHATa NaMeT NO3BOJSABA
nporpamarta fa 6bae pa3nosiokeHa B HSKOJKO HECBHCEAHN y4acTbKa
OT NaMeEeTTa.

o CermeHTHaTa opraHm3aLusi € CXeMa 3a YNpaBfieHNE HA MaMeTTa, KOSTO
noaabp)Ka rnefHaTa TOYKa Ha NOTpebuTens BbPXy opraHmsauuMsita Ha
onepaTMBHaTa NaMmeT.

@ [lporpamaTa e pasfeneHa Ha CbBKYMHOCT OT cermeHTU. Bcekn cermenT
€ NIOrMYecka 4acT OT nporpamMata — Hanpumep dyHKLNS, MeTog,
O6eKT, JIOKaJIHN NpOMEHNNBN, FJ1063J'IHVI NpOMEHNNBN, MaCNB N T.H.

@ ToBa, 4e nporpamata Moxe ga bbae pasgeneHa Ha CErMeHTH,
NO3BOJNISIBA Ja CE€ HaMaJu BBHILIHATA dparMeHTauus.
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CermeHTHa opraHusaums

CermeHTHa opraHusaums
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CermeHTHa opraHusaums

CermeHTHa opraHusaums

user space physical memory space
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CermeHTHa opraHusaums

CermeHTHa opraHusaums

o .rIOFVI‘-IeCKVIﬂT aapec nNpu CErMEHTHaTa OpraHn3aunsa ce CbCTonm OT
ABoiikaTa < s, d >, KbETO S € HOMEpP Ha CEermMeHT, a d € OTMecTBaHe
B PAMKNTE Ha CErMeHTa.

@ 3a u30bpasseaHe Ha NIOTMYECKUTE aApech BbB bU3NYecKn ce
n3non3ea Tabsiuua Ha CerMeHTuTe.

@ Bcekn enemeHnT Ha TabnuuaTa Ha cermeHTUTe ChabpxKa 63308 agpec n
rpanuya. bazosuat agpec e HavanHus agpec Bbe uamnyeckaTa
namerT, OT KOWTO € pa3nofoXeH cermeHTa. [ paHnuaTa cbabpxa
pa3Mepa Ha CerMeHTa.
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CermeHTHa opraHusaums

CermeHTHa opraHusaums

o Ta6J1VILI|aTa Ha CErMEHTUTE € Pa3nNOosIOXKEHa B ONEpaTMBHATa NaMeT.

@ PernctbpbT 3a HauaneH agpec Ha TabamuyaTa Ha CerMeHTUTe
(segment-table base register - STBR) coun kbm Havanoto Ha
TabanuaTta Ha cermenTuTE.

@ PernctbpbT 3a pa3mepa Ha Tabnnuata Ha cermeHTuTe (segment-table
length register - STLR) cbabpxa 6posi Ha cermeHTUTe, KOUTO Ce
n3nonseat oT npoueca. HomepbT Ha cermeHT, reHepupaH ot
npouecopa e BaJuieH, ako € no-mansk ot STLR.
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CermeHTHa opraHusaums

CermeHTHa opraHm3auumsa: 3alnTa Ha namMeTTa

@ CermeHTUTE OTpa3siBaT JIOrMYECKUTE YaCTX HAa NpoOrpamMaTa — Kog Ha
nporpamarta, NporpaMeH CTeK, AaHHU U T.H.

@ KbM BCcekn eneMeHT oT TabnuuaTa Ha CerMeHTUTE € acouumupaH Habop
OT AONBAHUTENHN BUTOBE, NPeAHa3HaYeHN 33 KOHTPOA Ha AOCTbNa [0
CBHOTBETHUSI CETMEHT.

@ C BCEKM CErMEeHT Ce CBBbP3BaT ONpPeAe/eHn NpaBa 3a 4OCTbM — Npaga
3a YeTeHe, NpaBa 3a NUCaHE N MPaBa 3a U3NbJHEHNE.

@ Hanpumep: Ha cermeHT, KOWTO CbABPIKA U3NBIHUMUSI KOZ Ha
nporpamarta, Ce€ Ha3Ha4yaBaT MpaBa CaMo 3a M3nbJiHeHne. HeTeHeTO 1
MUCaHETO B TO3M CErMeHT ce 3abpaHsiBar.
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CermeHTHa opraHusaums

CermeHTHa opraHusaums
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CermeHTHa opraHusaums

CermeHTHa opraHmsauunsa: obwm cerMmeHTn
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CermeHTHa opraHusaums

CmeceHa opraHmn3dayuna: CTpAHN4YHO-CErMeHTHa
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Bupryanta namert

BupTtyanHa namert

@ Buptyanna namer ce Hapyu4a KOHLUENUMSATA 33 pasfessiHe Ha
JIOTNYECKOTO afpPecHO NMPOCTPAHCTBO OT (hU3MYECKOTO aAPECHO
MPOCTPAHCTBO.

@ [Npu nsnbiHeHne Ha JafeHa NporpaMa e Bb3MOXKHO B JafeH MOMEHT
B OnepaTMBHaTa NaMeT Ja ce Hamupa Camo 4YacT OT nporpaMaTa. ToBsa
NO3BOJISIBA JIOTMYECKOTO AAPECHO MPOCTPAHCTBO A € NO-rofsiMO OT
dunzunyeckoTo.

@ BupTtyannata namet nossonsBa 4acT OT afpecHOTO NPOCTPAHCTBO Aa
e 0bLo 3a HAKOMKO npoueca — obwy CTpaHuLm, OBy CErMeHTH.
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Bupryanta namert

3ape>xpgaHe Ha CcTpaHuLa NpU NMONCKBaHe

@ [lapeHa cTpaHmua ce 3apexga B onepaTMBHaTa nameT, Camo B CAydai,
ye LEACTBUTENHO MMa HYXAa OT Hes.

@ To3n noaxof CnecTsiBa BXOAHO/U3XOAHN OMEPaALMN NpK 3apexpaHe Ha
MporpamaTa, Hy>KHa € No-MafKo ONepaTWBHA NaMeT, CUCTEMATA
pearupa no-6bp30 Ha 3asiBKMTE Ha noTpebuTtens.

@ Korato gagena ctpaHnua e Heobxoanma, To ce reHepupa obpblyate
KbM Hest. KoraTo agpeca e HeBaiuAeH, TO TOBa BOAU 4O reHepupaHe
Ha npekbcBaHe. AKO CTpaHMuUaTa He € B OnepaTnBHaTa namert, TO
CTpaHMLaTa NbPBO CE 3apexaa.
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Bupryanta namert

BupTtyanHa namert
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Bupryanta namert

But 3a BanmaHOCT /HEBaNNAHOCT Ha CTpaHMLATA

@ C Bceku enemeHT Ha Tabnuuata 3a npeobpasysaHe Ha agpecuTe ce
acouunupa buT 3a BaAMAHOCT/HEBANMAHOCT HA CTpaHMLaTa.

@ [bpBoHayvanHo 3a BCEKM eneMeHT Ha TabnuuaTa 3a npeobpasysaHe Ha
ajpecnTe, acouumpanms buT 3a BaNMAHOCT/HEBANUAHOCT Ce
yCTaHOBsiBA B CTOWHOCT “HeBanugen”.

@ [pu npeobpasysaHeTo Ha agpecu, koraTo buta 3a
BaJNAHOCT /HEBAINAHOCT € CbC CTOMHOCT “HeBanugeH  ce reHepnpa
npekbCBaHe “rpewHa cTpaHuua’
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Bupryanta namert

MpekbcBaHe ‘rpewna cTtpaHuua (page fault)”

@ lNpu nbpBOTO 0bpBLAHE KBM JafeHa CTPaHULA BUHATW CE reHepupa
npekbCBaHe ‘rpewHa cTpaHuua’.

*] OI'IepaLI,VIOHHaTa CNCcteMa Tpﬂ6Ba Aa pas3an4yn OABETE Bb3MOXXHN
NMPUHYNHW 3@ Fr€HEPNPAHOTO NPEKBbCBaHE — HEBAJINAEH agpeC nan
CTPaHMLATa HE € B ONepaTUBHATa nameT. AKO afpeca € HeBaIuAEH, TO
npoueca ce cnupa.

@ Ako npuumMHaTa 3a NpeKbCBAHETO €, 4e CTPaHNLaTa He e B
onepaTMBHATa MaMeT, TO OMEPALMOHHATA CUCTeMa Tpsabea Aa Hamepu
npaseH kaabp, Aa 3apeayn CTpaHMLATa B TO3M Kagbp, Aa 0bHOBK
TabnuuaTa 3a npeobpasyBaHe Ha afpecH M LA U3MBJIHU NOBTOPHO
MPeKbCHaTa MHCTPYKLUS.
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