Tema 8. IlonsTTs BipTyanbHoi mam’siTi. OpraHizaiiis 3aXucTy nam’sTi

Jis GinpmiocTi TUmoBHX 3acTocyBanb OM  XapakTepHa CHTyaIlis, KOJIU
po3mimeHHs Beiei mporpamu B OIl HeMOXknBO depes i BeIuKuid po3mip. Y oMy,
poTe, 1 HeMa€e MPUHIMIIOBOT HEOOX1AHOCT1, OCKIJIBKUA B KOYKEH MOMEHT 4acy «yBara
MAaITMHU KOHIICHTPYETHCS HA BU3HAUYCHUX MMOPIBHSIHO HEBEIMKUX JUITHKAX MTPOTPAMH.
Takum yunom, B OIl mocuth 30epiratv TUTbKM BUKOPHCTOBYBAaHI B JaHUM NEPiof
YaCTUHU IIPOrpam, a peuiTa 4YaCTUH MOXe po3ramoByBaTucs Ha 30BHImHIX 311 (3311).
CxnagHicTh MOAIOHOTO MiAXOAY B TOMY, 1110 Tiporiecy 3BepHeHHs 10 OIl 1 3311 icToTHO
PO3PI3HSAIOTHCS, 1 I YCKIIQHIOE 3aBJaHHs mporpamicta. Buxogom 3 Takoi cuTyarii
Oyna mosiea B 1959 poui izmei BipTyamizamii mam'siTi, MmiJi KOO PO3YMIEThCS METOJ
aBTOMATUYHOTO YMPABIIHHS 1€papXiyHOI MaM'ATTIO, MPH SKOMY MPOTrpamiCTOBI
3A€ThCS, 110 BiH Ma€ COpaBy 3 €IUHOI0 TaM'STTIO BEJIUKOI €MKOCTI 1 BHCOKOI
mBuAKOAll. [{fo maM'aTh Ha3MBaIOTH BIPTYaJIbHOIO (IO 3JAETHCS) MaM'SITTIO. 32 CBOEIO
CYyTTIO BIpTyali3allisi mam'saTi € Ccrmoco0OM arapaTHoi 1 MporpamMHOl peamizamii
KOHIICTIIIi iepapXi4HOi mam'sTi.

B pamkax izaei Bipryamizamii nam'sati OIl posrasgaerbes sk aiHIHHMN mpocTip N
aapec, Ha3BaHWM (HI3UYHUM MTPOCTOPOM Tam'sati. J1Jis 3aBnanb, e MOTPiOHO ORI HIXK
N KOMipOK, HAAAETHCSI 3HAYHO OIIBIINI MPOCTIP ajpec (3a3BUuail piBHUHN 3araibHIN
€MHOCT1 BCIX BHU[IB Mam'siTl), Ha3BaHUI BIPTyaJIbHUM IPOCTOPOM, y 3arajibHOMY
BUIAJIKY HE OOOB'A3KOBO JHIMHHUIA. AJpecu BIPTYaTbHOTO MPOCTOPY HA3HBAIOTh

BIpTYaTbHUMHU, a aApecu Gi3HIHOTro MpocTopy — ¢izmunumu (puc. 8.1).
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Pucynok 8.1 — BinoOpaxxeHHs BipTyaJIbHOT ajipecu Ha (Hi3UUHy



[Iporpama nuiieTbest y BIpTyalbHUX aJpecax, aje OCKUIbKU JJis 11 BUKOHAHHS
noTpiOHO, 1mo6 00pobmoBaHi KomaHAu 1 AaHi 3Haxonunucs B OIl, moTpibHo, m06
KOXHIA BIpTyanpHIA anapeci BignoBimana ¢izuuyna. Takum dYuHOM, y TIpoleci
o0uncieHb He0OX1HO, mepi 3a Bee, nepenucatu 3 3311 B OIl Ty uactuny inpopmarii,
Ha Ky BKa3ye BipTyalibHA anpeca (BimoOpa3uTu BipTyalIbHUN MPOCTIp HA (Di3UIHMI),
MICJIS YOTO TIEPETBOPHUTH BipTyallbHy ajapecy y ¢izuuny(puc. 8.1).

Cepen cucteM BIpTyaJdbHOI Mam'siTi MOXXHA BUAUIMTH JBa KJIacU: CUCTEMH 3
(dikcoBaHMM pO3MIpOM OJIOKIB (CTOpPIHKOBa OpraHizaiisi) 1 CHUCTEMHU 13 3MIHHUM
po3MipoM OJIOKIB (cerMeHTHa opranizailisi). OOuaBa BapiaHTU 3a3BUYall CyMIIIAIOTh

(CerMeHTHO-CTOPIHKOBA OpraHizailis).

8.1 CropinkoBa opranizauis nam'sai

[inssM mepeTBOpEHHs BIPTyaldbHUX aApec y (i3WyHI CIyX UTh CTOPIHKOBA
oprasizamis mam'sTi. Ii ifes momsrae B po3OMTTI NMpOrpaMM HAa 4YacTHHM PiBHOI
BEJIMYMHM, 1110 HA3UBAIOTHhCS CTOpIHKaMU. Po3Mmip CTOpiHKHM 3a3BUYail BUOMPAIOTH B
Mmexax 4-8 KOaiir, ajie Tak, 1100 BiH OyB KpaTHUN €MHOCT1 OJTHOTO CEKTOpPa MarHiTHOTO
nucka. BipryanpHuili 1 (GI3WYHUN aIpecHl MPOCTOPH PO3OMBAIOTHCA Ha OJIOKH
PO3MIpOM Yy CTOpIHKY. bBJIOK OCHOBHOI mam'siTi, BIJAMOBIIHHK CTOPIHII, YacTo
HA3WBAIOTh CTOPIHKOBUM KaJpoM a0o (pperimom (page frame). CTopiHKam BipTyalbHOI
1 (G13UYHOI MaM'sTi MPUBIACHIOITH, HoMmepu. lIporec mgoctymy mo maHux 3a ix

BIPTyaJIbHOIO aJIPECOI0 LTIOCTPYE puc. 8.2.
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Pucyuok 8.1 — CropiakoBa oprasizaiis BIpTYaJIbHOI maM'sTi
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LlenTpansHuil mpouecop 3BEPTAETbCA 10 KOMIPKH, BKA3aBIIW ii BIpTyaibHY
aapecy (1), sika CKIIaaeThCs 3 HOMEPA BIPTyaIbHOI CTOPIHKH 1 3CYBY IIOJO i1 MOYATKY.
Ils ampeca mocTynae B CUCTEMY MEPETBOPEHHS aapec (2), 3 METOI0 OTPUMAaHHS 3 Hel
b13u4HOI aapecu KOMIpKA B OCHOBHIN mam'sTi (3). OcKiabKH 3CyB Y BIPTYaJbHIH 1
¢bi3uuHIi agpeci OJHAKOBH, MEPETBOPEHHIO MiJTAEThCA JIMIIE HOMEp CTOPIHKH.
k1o nepeTBoproBay BUSABIISAE, IO NOTPIOHA (Pi3UYHA CTOPIHKA BiJCYTHSA B OCHOBHII
nam'siTi (Bi10yBCs mpomMax ad0 CTOPIHKOBUM 301if), TO MOTPIOHA CTOPIHKA 3UUTYETHCS
13 30BHIIITHBOI aM'siT1 1 3aHocuThes B OI1 (4, 5).

[lepeTBOproBay ajipec — I1e YaCTHHA OTEPALIHOT CUCTEMH, 1110 TPAHCITIOE HOMEP
BIPTyaJIbHOI CTOPIHKHM B HOMEP (D13UYHOI CTOPIHKH, PO3TAIIIOBAHOI B OCHOBHIM MaM'sTi,
a TaKOX amaparypa, 1o 3ade3nedye Ieil mporec i Mo A03BOJSE TPUCKOPUTH HOTO.
[lepeTBOpeHHS 3MIIMCHIOETHCS 3a JOIMOMOIOI0 TaK 3BAaHOI CTOPIHKOBOI TaOiwuii. 3a
BIJICYTHOCTI moTpiOHOI cTopiHku B OIl mepeTBoproBau ajapec BHUPOOSE O3HAKY
CTOPIHKOBOTO 30010, 10 SIKOMY OIlepalliiiHa CUCTeMa MPUNHUHSAE OOUYUCICHHS, MTOKU
noTpiOHa CTOpiHKA HE Oyje 3UynuTaHa 3 BTOPUHHOI MaM'ATi 1 TOMIIleHa B OCHOBHY.

BipryanbHuii mpocTip MOBHICTIO OMHMCYEThCs ABOMa TaOiuisMu (puc. 8.3):
CTOPIHKOBOIO TaOJIMIICIO0 1 KapTOK JAKCKa (BBA)KaTMMEMO, IO BTOPUHHA TaM'ATh
peanizoBaHa Ha Mar”HiTHUX AWCKax). TaOmui CTOpPIHOK BH3HAYAE€, SIKI BIPTYyalbHI
CTOPIHKH 3HAXOASATHCS B OCHOBHIM Mam'siTi 1 B sIKUX (Pi3uuHuX ppeiimax, a kapra JUckKa
MICTUTDH 1H(QOPMAIIIIO PO CEKTOPU JUCKA, J€ 30epiraloThbCs BipTyajbHI CTOPIHKH Ha
TUCKY.

UYucno 3anuciB y cropinkoBii Tabmumi (CT) B 3araibHOMy BUNAAKY piBHE
KUTBKOCT1 BIPTyaJIbHUX CTOpiHOK. KokeH 3amuc MICTUTh mosne Homepa (izumaHOoi
cropinku (HOC) 1 wotupu o3Haku: V, R, M1 A.

O3Haka NOpPUCYTHOCTI V BCTAHOBIIOETHCS B OAMHUIIO, SKIIO BIPTyajbHA
CTOpIHKA B TaHU MOMEHT 3HAXOJUThCA B OCHOBHIH mam'sTi. B iboMy Bunaaky B moJi
HOMeEpa (PI3MUHOT CTOPIHKU 3HAXOAUTHCS BIANOBIIHUIA HOMep. Skimo V = 0, To y pasi
cIpoOu 3BEpHYTHUCS 10 JAAHOI BIPTyalbHOI CTOPIHKM NEPETBOPIOBAY aIpeCH IeHEpYe

curHaj cTopiHkoBoro 30010 (page fault), 1 omepamiiina cucrema poOuUTh mii 13



3aBaHTaXKeHHS cTOpiHKH 3 aucka B OIl, 3BepTarounch s bOro J0 KapTH Aucka. B
KapTi BKa3aHO, Ha AKIA JOPDKIL 1 B SKOMY CEKTOpl JUCKAa pO3TalioBaHa KOXHA 3
BIpTyaJIbHUX CTOPIHOK. 3aBaHTaKEeHHsS cTOpiHkH 3 aucka B OIl cympoBomxyeThcs
3aMMCOM y BIAMOBITHUN PSIIOK CTOPIHKOBOI TaOmwmi (yka3yeTbesi HoMep (i3U4HOi

CTOPIHKH, KyiH OyJia 3aBaHTa)XeHa BIpTyajbHA CTOPIHKA).
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Pucynok 8.3 — CtpykTypa CTOPIHKOBOI TaOIuIIl 1 KapTH JUCKa

VY mpuHIMOl KapTa AUCKa MOKe OyTH CyMIIIEHA 13 CTOPIHKOBOKO TaOIUIIEIO
[UIIXOM JTOJIaBaHHS J0 OCTaHHBOI 1€ OJHOTO MoJs. [HIMM BapiaHTOM MOXe OyTu
30UTBIIEHHS PO3PSAIHOCTI OJII HOMepa (Pi3UYHOI CTOPIHKH 130€piraHHs B HIM HOMEpIB
JOPIPKOK 1 CEKTOpIB ISl BIPTyaJIbHUX CTOPIHOK, BIJICYTHIX B OCHOBHIM mam'sti. B
bOMY BUNAAKY BUJ 1HGOpMAIlii, 1110 30epiraeTbcs, BU3HAYaTUME O3HAKy V.

O3Haka BUKOPUCTaHHS CTOPIHKU R BCTAHOBIIOETHCS Y pa3l 3B€pHEHHS 0 AaHOI
cropinku. Lls iHpopMaIlis BUKOPUCTOBYETHCS B aJITOPUTMI 3aMIIIIEHHS CTOPIHOK JIJIS
BUOOpY Ti€T 3 HUX, IKY MOXKHA HaOUTbII 0e300micHO BunanuTH 3 OIl, 106 3BUTbHUTH
Micue it HoBoi. [Ipo6iemu 3amitenss ingopMartii B OI1 BUpilIyIOThCS Tak caMo, sIK
1 TS KEII-raM'sTi.

Ockinbku B OIl 3HaxonATbesl JnWIe KOmii CTOPIHOK, a iX OpuTiHaIu
30epiraroThCs Ha IUCKY, HEOOXITHO 3a0€3MEeYNTH 1ICHTUYHICTh OPUTIHATIB 1 KOImii. Y
X0/l 00YMCIIEHh BMICT OKPEMHX CTOPIHOK MOXKE 3MIHIOBATHUCSA, 10 (PIKCYEThCS
[IUISIXOM YCTAHOBKH B OJJUHUITIO 03HAaKW Moaudikamii M. I1ig yac BumaneHHs CTOPIHKH

3 OIl nmepeBipsieTbes ctan o3Haku M. Sko M = 1, To nmepes BUAaIeHHSIM CTOPIHKH 3



OCHOBHOI TaM'sTi i1 HEOOXITHO MepenucaTu Ha IUCK, a Tpu M = ( bOoro MOXHa HE
poOuTH.

O3Haka mpaB A0CTyNy A CIy>KHTh IUISIM 3aXHUCTY iHQOpMaIlii 1 BU3HAYAE, TKUMA
BUJI TOCTYITY A0 CTOPIHKY JTO3BOJICHUI: TIJIBKU JUIsl YATAHHS, TUTBKY TSI 3aIUACY, IS
YUTAHHS 1 U 3a1TUCY.

Konu nporpama 3aBanTaxyerscs B OIl, BoHa MOoxe OyTH HampaBieHa B Oy/ib-
SK1 BUJIbHI B IAHU MOMEHT CTOPIHKOBI KaJIpu, HE3aJICAKHO BiJl TOTO, YU PO3TAIIOBAHI1
BOHM Miapsia un Hi. CTOpiHKOBa opraHizalis J03BOJISIE CKOPOTUTH 00'€éM NEPECHIIOK
iHpopMmailii Mixk 30BHIIIHBOIO MaMm'sTTi0O 1 OII, OCKUIBKA CTOpPIHKY HE MOTPIOHO
3aBAaHTAXKYBaTH JI0 TUX TP, TOKK BOHA JIIICHO HE 3HAI00UTHCA.

Cnoci6 peamizauii CT >XuTT€BO BaxJIMBUU i1 €(PEKTHUBHOCTI TEXHIKH
BIPTYyaJIbHOI aJpecallii, OCKUIbKH KOYXHE 3BEPHEHHS J10 IaM'sIT1 IPUITYCKA€ 3BEPHEHHS
70 CTOpiHKOBOi TaOnuii. Haibinpm mBuakuii cnocid — 30epiraHHs TaOauil B
CHelaJbHO BUIIJICHUX JJIS LIbOTO PETICTpax, ajie BiJl HbOTO IOBOAUTHCS BIIMOBIISITUCS
y pa3i Benukoro o0'emy CT. 3anuimaeTbcss MPaKTUYHO OAWH BapiaHT — BUAUICHHS
CTOPIHKOBOI TAOIMII 001aCTI OCHOBHOI IMaM'siT1, HE3BaXKalOUW Ha T€, 110 1€ MPUBOIUTH
710 IBOKPATHOTO 30UIBIIIEHHS Yacy JocTyy a0 iHpopmariii. [I{o6 ckopoTuTH 11ei yac,
1o ckinany OM BrmrowaroTh gopatkoBuid 311, mo Ha3zuBaeTbest OypepoM MIBHIKOTO
nepetBopernst aapecu (TLB — Translation Look-aside Buffer), a6o Oydepom
acoIiaTUBHOI TpaHcHAIli, abo Oydepom BumepemKaodoi BUOIPKU 1 SKUH € Kelll-
naM'atTio. [1ig 9ac KO’)KHOTO MEepeTBOPEHHS HOMEpa BIpTyalbHOI CTOPIHKM B HOMEP
(b13UYHOT CTOPIHKY pe3yNbTat 3aHOCUThCs B TLB: HOMep (hi3udHOi CTOPIHKY B TaM'sITh
JaHUX, a BIPTyalbHOI — B mam'sTh TeriB. Takum ymHOM, y TLB mnorpamisiorsh
pe3ynbTaTH JEKUIBKOX OCTaHHIX omeparliid Tpancimmii agpec. Ilim dac kokHOTO
3BepHeHHs 10 OIl nmepeTBoproBay ajgpec CrovaTrKy MPOBOAMTH MOLIYK Yy MaM'AT1 TET1B
TLB Homepa HEOOXIZHOI BIPTYaJNbHOI CTOpPIHKM. Y pa3l MNONaJaHHs ajapeca
BIAMOBIAHOT (Pi3M4HOI CTOpiHKM Oeperbcsa 3 mam'sti nanux TLB. Sxmo B TLB
3apikcoBaHM TMpPOMax, TO TMpOLEAypa TMEPETBOPEHHS aApec NPOBOAUTHCA 3a

JOTIOMOTOI0  CTOPIHKOBO1 TaOJuIll, MICJIS YOro 3A1MCHIOEThCA 3aluc HOBOI Mapu



«HOMEp BIPTyaJIbHOI CTOpiHKM — HOMEp ¢i13u4HOi cTopinkm» B TLB. Ctpykrypa TLB

nmokaszaHa Ha puc. 8.4.

Howmep BipTyalIbHOI CTOPIHKH VIRIMI| A Homep (i3u4HOIT CTOPIHKH

[laM'siTE TETiB ITam'aTh JaHUX

Pucynok 8.4 — CtpykTypa Oydepa mBHIKOTO IEPETBOPEHHS aJIpec

bydep mneperBopeHHs aapec 3a3BUYail peanizye€TbCs Y BUIJISl TMOBHICTIO
acoliaTuBHOI a00 MHOXXMHHO-ACOIIaTUBHOI KEMI-TIaM'iTi 3 BHUCOKUM CTYyIIEHEM
acoIIaTUBHOCTI 1 4acOM JOCTYITY, IO 30ITa€ThCS 3 AHAJOTIYHMM TOKAa3HUKOM JIJIsI
Keni-mam'sti mepiroro pisas (L1). YUucno Bxoais y TunoBux TLB Hesenuke (64-256).
Tak, TLB mikponporiecopa Pentium III mae 64 Bxoau mipu po3mipi cropinku 4 Koaiir,
10 JTO3BOJISIE IICTATH IIBUIKHUM JOCTYII IO aJpeCHOro MpocTopy B 256 Koaiit.

Cepito3HOI0 MPOOJIEMOI0O B CHUCTEMI BIPTYalbHOI MaM'sTi € BETUKHA 00'eM
CTOPIHKOBHUX Ta0JHIlb, SKUW MPOMOPIIHHUN YHCIy BIPTyaJbHUX CTOpiHOK. Tabnuis
3aiimae 3HauHy yacTuHy OIl, a Ha momyk is1e 6arato 4acy, 1o BKpaii He0axaHo.

OnuH 13 crmoco0iB CKOPOUYCHHS JOBXKUHU TAaOJWIb 3aCHOBAaHWK Ha BBEJICHHI
OaratopiBHEBO1 opraHizairii Ta0auIk. Y oMy BapiaHTi iHhopmMaIris opopMIsIETHCS Y
BUTJISIAI  JIEKUTBKOX CTOPIHKOBUX TaOJIMIh TIOPIBHSIHO HEBEIMKOTO 00'eMy, sIKi
YTBOPIOIOTH ApYTHil piBeHb. [lepiuii piBeHb MpencTaBIeHI TaOIHIICIO 3 KAaTaloroM,
7€ BKa3aHO MICLIETIONOKEHHS KOXHOI 13 CTOPIHKOBUX TaOJHIb (aapeca MOYaTKy
Tabauml B mam'sti) gpyroro piBHA. CrioyaTKy B KaTajlo31 BU3HAYAETHCS pO3TalTyBaHHS
NOTP1OHOT CTOPIHKOBOT TAOJIMIII 1 JIUIIE MOTIM MPOBOJAUTHCS 3BEPHEHHS A0 MOTPIOHOI
tabmuui. [Ipo edekr, mo gocaraeTbesi, MOXKHA CYAUTH 3 HACTYTHOTO MpUKIaay. Xaii
aapecHa muHa OM wmae mmpuny 32 0ita, a po3mip cropinku gopiBHioe 4 Koaiir. Toai

KUIBKICTh BIPTYaJIbHUX CTOPIHOK, a OTXKE, 1 YMCIO BXOMAIB Y €IMHINA CTOPIHKOBIN



tabmumi cknane 220. Y pas3i IBOpiBHEBOI opraHizaimii MOXHa OOIWTHCS OJHIEIO
cTopinkoro nepioro piBas Ha 1024 (210) BxoniB 1 1024 cTopiHKOBUMHU TaOJIHIISIMU HA
TaKe K YUCJIO BXO/IB.

[Hmuit  miaxix Ha3WBalOTh CIIOCOOOM oOOepHEHMX ab0 1HBEPTOBAHHX
CTOPIHKOBUX TaOmuib. Taky TaONuWI0 B SIKOMYCh CEHCI MOKHA PO3TISIAATH SIK
301nbIeHnii exBiBasieHT TLB, sikuii Bipi3HA€ThCS THM, 1110 BoHa 30epiraeThes B OI1 1
peanizyeTbcsi He anapaTyporo, a mporpaMHUMU 3aco0amu. Uuciao BXOAIB y TaOJIHITO
BU3HavyaeThbest eMHICTIO Ol 1 1OpIBHIOE YUCITY CTOPIHOK, SIKE MOKE OyTH pO3MIIIECHE B
ocHOBH1M nmaM'ati. OgHovacHo 3 UM € 1 Tpaauiliina CT, ane 30epira€rbcsi BOHA HE B
OIl, a Ha nucky. i momyky MOOTpIOHOrO 3amucy B 1HBEPTOBaHIM TaOJIMII
BUKOPUCTOBYETHCSl XEIIyBaHHS, KOJM HOMEp 3amucy B TaOJMIll OOYHCIIOETHCA
BIIMIOBIJTHO /10 AKOICh Xem-QyHKIHUi. APryMEeHTOM Ili€i (PYHKIlIi CIIyKUTh HOMEp
IIYKaHOi BIPTyaJIbHOI CTOPIHKHU. XEIIyBaHHS JO3BOJIAE€ MNPUCKOPUTH OIEpaliio
nomyky. Skmo norpiOHa cropinka B OIl BiacyTHSI, TPOBOAUTHCS 3BEPHEHHS [0
OCHOBHO1 TaOJIMIII HA JUCKY 1 micis 3aBaHTaXeHHS cTopiHKU B OIl kopekTyeThes 1

1HBEpTOBaHa TaOJIHIIS.

8.2 CerMeHTHO-CTOPiHKOBA OpraHizamis nam'si

VY pasi cTopiHKOBOI OpraHizallii nepeadadaeTbes, Mo BipTyaabHa MaM'sTh — 1€
Oe3repepBHUIN MacHB 3 HACKPI3HOIO HyMEpaIli€ro CIIIB, 110 HE 3aBKIM MOYKHA BU3HATH
ONTUMaJIbHUM. 3a3BHUYail mporpama CKIAJaeTbcs 3 JEKUIbKOX YacTHMH — KOJOBOI,
iHpopMariitHoi Ta crekoBoi. OCKUIBKM 3a37a]erib HEBiIOMI JOBXKHHHU ITUX
CKJIaIOBUX, TO 3py4YHO, MO0 MiJ yYac MporpaMyBaHHS KOXKHA 3 HMX Maja BJIAacHY
HyMEpaIliio CIiB, BLIIYYBaHMX 3 HyJsA. [ 1poro opraHizoBYIOTh CHCTEMY
CErMEHTOBAHOI NaM'ATi, BUAUISIOUM Yy BIPTYaJbHOMY IPOCTOP1 HE3AJEXKHI JIHINHI
IPOCTOPU 3MIHHOI JOBXHHM, IO HAa3MUBAIOThCA cerMeHTaMu. KokeH cerMeHT €
OKPEMOIO JIOTTYHOK OJIMHMIICI0 1H(OpMaIli, M0 MICTUTh CYKYIHICTh JaHUX a0o
IporpaMHUi KOJ 1 po3TalioBaHa B aJpecHOMY MPOCTOpPi KOpUCTyBada. B xoxxHOMY
CEerMEHTI BCTAHOBJIOETHCS CBOSI BJaCHA HyMepallis CJiB, MOYMHAIOUA 3 HYJIS.

BipryanbHa nam'siTb TakoK po30MBAETHCSA HA CETMEHTH, 3 HE3AJEKHOIO aJpecalliero



CJIB ycepenuHi cerMenTa. KoxkHii CKI1aoBiil mporpaMu BUIIISETHCS CETMEHT MaM'aTi.
BipryanbHa agpeca BU3Ha4a€ThCsl HOMEPOM CETMEHTA 1 aJIPECOI0 BCEPEINHI CETMEHTA.
Jlyisi mepeTBOpeHHsT BIpTyalbHOI ajipecu y (pi3uyHy BUKOPHUCTOBYETHCS CIEIlialibHA
CEerMEeHTHa TaOJIuLIs.

Henomikom Takoro migxoay € Te, IO HEOJHAKOBHH pO3MIp CETMEHTIB
npuBoaUTH 10 HeepekTuBHOro Bukopuctanus OIl. Tak, axmo OII 3anoBHeHa, TO y
pa3i 3aMilllEHHd OJIHOIO 3 CErMEHTIB MOTPIOHO BUTICHUTU TaKUH, PO3MIP SKOIrO
JIOP1BHIOE 200 O1IbIIIE PO3MIPY HOBOTO. Y pasi 0araToKpaTHOro MOBTOPY MOAIOHUX i
B OIl 3anmmaerbca OaraTo BUIBHUX JUISHOK, HEAOCTATHIX 3a PO3MIPOM s
3aBaHTa)XEHHS MOBHOI'O CErMeHTa. BupilleHHAM NOpoOieMH CIIyXUTh CErMEHTHO-
CTOpIHKOBA Oprasizaiis mam'siti. B Hiil po3Mip cerMeHTa BUOMpA€EThCs HE JOBUIBHO, a
3a/1a€ThCS KPATHUM PO3MIPY CTOPIHKH.

CTpykTypy BIpTyaJIbHOI aJpecH 1 mpolec MepeTBOPEeHHs i1 y (I3UUHY ajapecy

umrocTpye puc. 8.5.

Biptyansna agpeca
Homep cermenta | Homep cTOpiHKH | 3MIIICHHS
i j k
CermMeHTHa CropinkoBa Ta0IHIIAg
CTOPIHKA R I-TO ceTMenTa v \
1 1 Cropinka 3MineHHs
> > dizuvHa aapeca

1 Anpeca i-i 7 . .

AJpeca j-1 CTOPIHKH B

CTOPIHKOBO1 —
. OI1
Tadaum B Ol

Pucynox 8.5 — IlepeTBopeHHSs afpecH Mpu CErMEHTHO-CTOPIHKOBINA OpraHizallii

mamM'aTi



CerMeHT MOXXE€ MICTUTH Te a0o 1HIIE, aje 00OB'SI3KOBO IIJIE YHCIIO CTOPIHOK,
HaBITh SAKIIO OJIHA 13 CTOPIHOK 3allOBHEHA YacTKOBO. BuHWKae meBHa iepapxis B
opraizamii JOCTymy A0 JaHWX, IO CKJIAAAEThCA 3 TPHOX CTYIEHIB: CETMEHT >
cTopinka > cioBo. Lliif cTpykTypi BinmoBifae iepapxis TaOJHIb, K1 CIy>KaTh AJS
nepeKiaaay BIpTyalbHHUX afpec y (¢isuuHi. B cermeHTHii Tabnuili mporpaMu
NEepepaxoBYIOTHCS BCl CETMEHTH JIaHO1 MPOrpaMu 3 BKa3iBKoro novatkoBux aapec CT,
SK1 BITHOCSATHCS JJO KOXKHOTO cermMeHTa. KiabKiCTh CTOPIHKOBUX TaOIUIL TOPIBHIOE
YUCIIy CErMEHTIB 1 OyJb-fiKa 3 HUX BHU3HAYA€ PO3TAIIYBAaHHS KOXHOI 13 CTOPIHOK
CEerMEHTa B MaM'siTi, sIKI MOKYTh PO3TalllOBYBATHCS HE MIAPSJ — YAaCTUHA CTOPIHOK
Moxxe 3HaxoauTucs B OIl, octaHH1 — y 30BHIIIHIN am'sITi

Jlst orpuMaHHs (Pi3UYHOI aapecu HEOOX1THUM TOCTYII O CETMEHTHOI Ta OJHI€T

13 CTOPIHKOBUX Ta0JIMIIb, TOMY IIEPETBOPEHHS aJIPECU MOKE 3aiimMaT 0araTo yacy.

8.3 Oprani3zauis 3axucty nam'siti

CyvacHi 004MCIIIOBaIbHI MAlIMHU, K MPABUIIO, MPAIIOIOTh Y 0araTOKOPUCTY -
BallbKOMY 1 0aratro3ajiayHoMy peKHUMax, KOJIM B OCHOBHIM Mam'sTi OJIHOYACHO
3HAXOJATHCS IPOTPAMH, 110 BITHOCITHCS 5K JI0 PI3HUX KOPUCTYBAYiB, TaK 1 JJO PI3HUX
3aBaHb OJHOTO KopucTyBada. Skmio HaBiTh OM BHKOHYE TIIBKH OJIHY MPOTpPaMy, B
OIl, kpim 1i€i mporpamu i JaHUX 10 HEl, 3aBXKIU MPUCYTHI PparMeHTH OorepariiHol
cuctemMu. Ko>XHOMy 3aBJaHHIO B OCHOBHIN Mam'siTi BUIIJSETHCA CBIM aJpEeCHHI
npocTip. Taki mpocTopH, SKIO TiIABKH 1€ CIeMmiadbHO HE IMepeadadyeHo, 3a3BHYai
He3allexkHl. B Tol e yac y mporpamax MOXKyTb MICTUTHUCS] IOMUJIKH, SIKI TIPUBOJISATH
710 BTOPTHEHHS B JIPECHUN MPOCTIp 1HMKX 3aBAaHb. HacaiakoM 1UX MOMHIOK MOXKE
CTaTU CIIOTBOPEHHS iHQoOpMaIlii, MO HaIeXUTh iHImMM mporpamam. Otxe, B OM
00O0B'sI3K0BO TOBMHHI OyTH niepedadeHi 3aX0/11, 1110 3arm001ratoTh HECAaHKI[IOHOBaH1M
Aii mporpaM OJHOrO KOPUCTyBadya Ha poOOTy MHporpaM I1HIIMX KOPUCTYBadyiB 1 Ha
onepalliiny CUCTEMY.

[I{o6 nmepemkoauT pyHHYBaHHIO OJTHAX MPOTpaM IHITUMH, TOCUTh 3aXUCTUTH
o0nacTe mam'siTi AaHOi Mporpamu BijJ cnpod 3amucy B HEi 3 OOKy IHIIUX Mporpam

(3axucT BiJ 3anucy). B psal BumaakiB HEOOX1AHO MaTH MOXJIMBICTh 3aXUCTY 1 BiJl



yuTaHHS 3 OOKy IHIIUX MporpaMm, HAMpUKiIaa, y pa3l oOMEeXeHb Ha JIOCTYI [0
cUCTEeMHOT 1H(dOopMarrii.

3axucT BiJi BTOPTHEHHSI IMpOrpaM y YyXKi aJpecHI MPOCTOPU pPeai3yeThCs
pi3HEME 3aco0amu 1 croco0aMu, ane B OyIb-sIKOMY BapiaHTi 0 CHCTEMH 3aXHCTY
Open'saBIsAIOTbCS JIBI BHUMOTH: ii peami3alisi He MOBHHHA TIOMITHO 3HKXKYBAaTH
npoayKTUBHICTE OM 1 BUMaraTu n1yxe BEIUKUX allapaTHUX BUTpAT.

3ajmada 3a3BUYail BHUPIIIYETHCS 3a PaXyHOK IO€AHAHHS MPOrpaMHUX 1
anapaTHUX 3aco0iB, XOY BIJANOBIJAJBHICTE 32 OXOPOHY aJIpPECHUX MIPOCTOPIB BiJ
HECaHK-I[IOHOBAHOTO JIOCTYIy 3a3BHYail TOKIAJAEThCS Ha ONEpaliifiHy CHCTEMY.
KopoTko po3risitHeMo anapaTHi aCEKTH NPOOJIEeMU 3aXUCTY Mam'sITi.

Kineug 3axucty. 3axucT apecHOro MPOCTOPY ONEpaliiHOi CHUCTEMH Bijl
HECaHKI[IOHOBAHOTO BTOPTHEHHS 3 OOKYy MpU3HAYEHHWX JIJIsi KOPHCTyBaya IMpOorpam
3a3BMYail OpraHi3oBYIOTh 3a PaxXyHOK amapaTHO peasli30BaHOIO  PO3IiJICHHS
CHUCTEMHOT0 1 KOPUCTYBaIIbKOT0 piBHIB MpuBLIEiB. [lependavaroThCs SK MIHIMYM JBa
pexXUMH POOOTH Mpollecopa: CUCTEMHUM (PEKUM CyNepBi3opa — «HArsgada») i
KOpHUCTyBallbkuil. Taky CTpyKTypy MNpPUHHATO Ha3UBaTHU KUIBISIMU 3aXHUCTY 1
300pakaTy y BUTJIAJII KOHLIEHTPUYHUX K1, Jie PU3HAYECHUI JIJI1 KOPUCTYBaya PEKUM
MOIAHUI 30BHIIIHIM KIJBIIEM, @ CUCTEMHHI — BHYTPIIIHIM KOJOM. Y CHUCTEMHOMY
pexxumi mporpami aocTymnHi Bci pecypcu OM, a MOXIJIMBOCTI NMPU3HAYECHOTO IS
KOpHCTYyBauya pPEXKHMY ICTOTHO oOMmexeHi. IlepeMukaHHS 3 NpPH3HAYCHOTO IS
KOPUCTyBa4ya pPEXKHUMY B CHUCTEMHHUN 3HIMCHIOETHCS CHEIaJbHOK KOMaHjom. B
oinbmrocTi cydacaux OM uucio piBHIB MpUBLIEIB (KUTElb 3aXUCTY) 301mbIneHe. Tak,
y MiKpompoIiecopax kiacy Pentium nepenbadeHo 4oTHpH PiBHI MPUBIIIEIB.

Meron rpaHmyHuX pericTpiB. [laHui BUA 3aXUCTy HaWOIIBII MOIIMPEHUN.
Meroa npunyckae HasBHICTb y MPOLIECOP] IBOX I'PAHUYHHUX PEriCTPIB, BMICT SKHX
BHU3HAYA€ HIKHIO 1 BEPXHIO MEXK1 00J1aCT1 Mam'siTi, Ky MporpaMa Mae MpaBo JA0CTYILY.
3anoBHEHHS! TPAaHUYHUX PETICTPIB MPOBOAUTHCSA OINEPALIWHOI0 CUCTEMOKO MiJI 4Yac
3aBaHTaXeHHs nporpami. [1i yac KOKHOro 3BE€pHEHHS 10 MaM'sITi NEPEBIPAETHCS, YU
MOTpAaIUIi€ BUKOPUCTOBYBAaHA aJpeca y BCTAHOBJIEHI Mexi. Taky NepeBipky,

HaINpUKIajJ, MOXKHA OpraHi3yBaTU Ha €Tall MEepPEeTBOPEHHsI BIPTyalbHOI aJapecu y



¢b13uuHy. Y pas3i mopymeHHS MeX1 TOCTYT J0 mam'siTi OJIOKYEThCS 1 HOPMYETHCS 3auUT
NepepuBaHHs, M0 BUKJIMKAE BIJIMOBIIHY MPOIEAYpPY ONepaliiHoi cucteMu. HuxHio
MEXY JI03BOJIEHOI 00JacTi mam'sTi BU3HA4Ya€ CErMEHTHUU pericTp. BepxHs mexa
MiIPaXxOBYETHCS OTMEPAIMHOI0 CHCTEMOIO BIATOBIAHO IO PO3MIPY PO3MIIIYBaHOTO B
OII cermenra.

VY posrnaHyTiit cxeMi HeoOXxinHO, 106 B OM miaTpuMyBanucs 1Ba PEKUMHU
poOOTH: MPUBLIECHOBAaHUH 1 KOPUCTYBAlbKUNA. 3anuc iH(opmallii B rpaHUYHI PEriCTpH
MO>KJIMBH JIMIIE B IPUBLICHOBAHOMY PEKUMI.

MeTton kimouiB 3axucTy. MeToq M03BOJIIE OpraHi3yBaTH 3aXHUCT HECYMDKHHX
oOnacteit mam'siti. Ilam'siTb YyMOBHO HAUIMTBCS Ha OJIOKM OJHAKOBOTO pPO3MIpY.
KoxHOMy 0J10KY CTaBUTBCS Y BIATOBIIHICTD ICSIKUM KO, HA3BAHUM KITIOUEM 3aXUCTy
nam'ati. KoxHil nmporpami, y CBOIO 4epry, MPUBJIACHIOETHCS KO 3aXUCTY MPOrpamu.
YMOBOI0O JOCTYIy MpPOTrpaMH O KOHKPETHOTO OJIOKa Mam'siTi CIIYKUTh 30IT KJIIOYIB
3aXUCTy MaM'sATi 1 mporpamMu abo PiBHICTh OJHOTO 3 IUX KJIOUIB Hym0. HynboBe
3HAUEHHS KJF0Ya 3aXUCTY MPOrpaMu J03BOJISIE JOCTYII IO BChOT'O aIpECHOTO MPOCTOPY
1 BAKOPUCTOBYETHCS TIJILKH ITPOTpaMaMM OTIEpaIliiHOI CUCTEMHU. 3a pO3MOJI1 KITHOUiB
3aXMCTy MporpaMu BIAMNOBIJA€ omnepaliiiHa cuctema. Kitou 3axucrty mnporpamu
3a3BUYall MPEJCTABICHUN Yy BUTJIAAlI OKPEMOTO TOJIsi CJIOBAa CTaHy MpPOrpaMu, SKe
30epiraerbcsi B creriaibHoMy perictpi. Kimroui 3axucty mam'siti 30epiratloTbCsi B
crienianpHii mam'sti. [1ig yac koxxHoro 3BepHeHHs 10 OIl crnerianbHa KoMOiHaITIiHA
cXeMa MPOBOAUTH MOPIBHSHHS KIIOYIB 3aXUCTy MaM'siTi 1 mporpamu. Y pasi 30iry
JOCTYII A0 TaM'sATi 103BosieThes. Jii y pasi He30iraHHs KIIOYiB 3aJIeKaTh BiJl TOTO,
KU BUJ JOCTyNy 3a0OpOHEHMI: MiJ 4Yac 3amucy, IiJl 4ac yuTaHHS abo B 000X
BUMAIKaX. SIKMI0 3'scyBasiocs, MO JaHUH BUJ JOCTYITy 3a00pOHEHUH, TO TaK CaMo, 5K
1 B METOJIl TPAHUYHUX PETICTPIB, (DOPMYETHCS 3aMUT NEPEPUBAHHS 1 BUKIMKAETHCA

BIJINOBIJIHA MPOLIelypa ONepaniiHOl CHCTEMH.



