YnpaBneHue
namaTbto B OCC

BCEM KOMIbIOTEPAM TPEBYETCA MECTO AJ1A BPEMEHHOI'O XPAHEHWA

NHOOPMALNN BO BPEMA OBPABOTKU APYT X ®PATMEHTOB
NHOOPMALNW. OBEBIMHO B LUINPPOBbLIX KOMITBOTEPAX XPAHEHWE
NHOOPMALINN BBITTOJIHAETCA HA OBY X PA3IIMYHBIX YPOBHAX: B
I'IEPBI/ILIHO [NTAMATU (MOCTPOEHHOW HA TOJTYTIPOBOOHWKOBbBIX UATTIAX
O3Y UTI3Y) N B TTAMATU ANA XPAHEHUA BOJIbLUMX OBEBEMOB
NHOOPMALUMN (OBbIHYHO UCTOJIb3YIOWEN XECTKUE ONCKN).
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CTparerum ynpasneHus namsaTbio
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[TaMSTh SABISIECTCS OMHUM M3 CaMbIX BaKHBIX
KOMIIOHEHTOB, BKJIFOUEHHBIX B KOMIIBIOTEPHYIO
CUCTEMY

[TamMsATh CBsI3aHa CO MHOTMMH YCTPOMCTBAMHM M KOMIIOHEHTAMHU, KOTOPbIE
OTBEYAIOT 3a XpaHCHHE OAHHBIX W NPUIOKCHHN Ha BPEMCHHOM WIIH
MOCTOSSHHOM OCHOBE. JTO IIO3BOJISET MOJIb30BATEIIO  COXPAHSATH
MH(pOPMAIIUI0 U XPAaHUTh €€ Ha KOMIIbloTepe. be3 onepaTHBHOM MaMsTH
ObUIO OBI CJIOXHO HAWTH MECTO, KOTOPOE HEOOXOAMMO ISl XPAHCHUS
BBIUMCICHUNA M mponeccoB. CyIIECTBYIOT paziuyHble Munbvl NaMsmu,
OOIleH XapaKTepUCTHUKOW JJIsI BCEX THIIOB SABJIAETCS TO, YTO OHHM
IpeJHa3HAuYeHbl IS 3aJlad COXPAHEHMS HEKOTOPHIX BHJIOB JIaHHBIX.
Kaxnas u3 HUX UMEeT CBOM OCOOCHHOCTH U BO3MOYKHOCTH.



[TamaTte OBM

COCTOUT 13 OBOUYHbLIX 3anoMUHAKLWUX 3NEeMEHTOB —
OUTOB.

B paHHnx OBM ucnonb3oBanucb ogHO-AByx0amnToBble
a4yeukn (nonycnosa), B OBM cen4yac mcnosb3yroTcA
g4YeuKn, cocTodwme UnU3 4-x nocriegoBaTesibHO
PACMOSI0XKEHHbIX 0ANUTOB (CrioB).

B kaxagyro s4enky namMatn MOXET OblTb 3arnncaHo
TONbKO O4HO CNOBO NIMOO 0QHa KOMaHAa.



Pa3bneHne namaTu Ha crnoBa

32 paspsgHbIv npoleccop

16 paspsagHbIn
npoLeccop

1 357 1357
2 4 6 8 2 4 6 8
Bant 0 bant 1 banT 2 bant 3 bant 4 bant 5 bant 6 bant 7
[Tonycnoso [Tonycnoso [Tonycnoso [Tonycnoso
CrnoBo CrnoBo

[1BOMHOE CnoBO



YCTpoucTea XxpaHeHUs nHpopmaunmn

Pasnunyalot ycTponucTBa XpaHeHUs MHpopmauunn:

1. peann3oBaHHbIe B BUOE ANTEKTPOHHbIX CXEM,

2. Hakonutenwu I/IHCbOpMaLI,I/II/I, C NOMOLLBbHO KOTOPbIX AaHHbIE
3adlNCbIBAOTCA Ha K8KOI7I-HI/I6MEI,b HOCUTEIb.




Knaccudunkauma namaTin
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BHewHee 3anoMunHaroLlee

CTpO ACTBO
SIMM
O3Y - ang 3anucy,
CUMTbIBAHMA U DIMM
XpaHeHusa nporpamm,
AaHHbIX,
M3Y (ROM Real only DDR DIMM 1 RIMM
Memory)

ONEKTPOHHbIE CXEMBbI

Kaw-namaTtb



[lononHuTtenbHbIe ycTpoucTea Bl'l
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JHeproHesaBncuMmMmas u
9HeprosaBmcmmMmas NaMaTb

[IMocTtosaaHHOEe 3anomuHatowee yctpouctso ([13Y). Cooepxut
NOCTOSIHHbIE NPOrpamMmbl Ha4aribHOro 3anycka KoMnboTepa

[1YcTpouncTea N3Y xpaHAaT MHOPMaLNIO MOCTOSIHHO U UCMOMb3YHTCH
ONa  XpaHeHust nporpaMmmM W OaHHbIX, KOTOpble OCTaloTCA
HEN3MEHHbIMU

[1YcTponctea O3Y XpaHAT COXPAHEHHYIO B HUX MHAOPMALMIO A0 TEX
nop, Noka anekTpoaHepruga nogesoautcs K IC

[1Jlloboe npepbiBaHWEe B nogade IneKTPOIHEPrUN MPUBOAUT K
MCYE3HOBEHMIO COAOEPXKMMOro namdaTtu. Takyio namsaTb Has3blBaloT
9Heprosasucumomn. N3Y aBnsaeTca aHeproHe3aBUCUMON NAMSATLIO



Random Access Memory (RAM)

1 RAM pabotaet B npegenax KOMMbIOTEPHON CUCTEMbI, OTBEYaeT 3a
XPaHeHNE OaHHbIX Ha BPEMEHHOW OCHOBE W OenaeT UX ornepaTtuBHO

OOCTYMHbIMW ANS npoLeccopa.

[INHopMauua, xXpaHdawasca B nMamMsAaTh, Kak NpaBuio, 3arpyXxaetca C
XKECTKOro gmucka KomMmnbkTepa, 1 BKItoYaeT B cebs aaHHble, KacaroLecs

onepaymoHHON CUCTEMbI N HEKOTOPLIX NPUTOXEHWIA.

[IKorga cuctema  Bblktodaetcsa, OJ3Y TepseTr BCHO  XpaHUMYIO
NHpopmMauno



BupTtyanbHaa namMAaTb

IKorga Ha komnbloTepe 3anyckaetcd OOHOBPEMEHHO MHOXXECTBO
nporpamm, KOTopble CyMMapHO MNPEBbLILWAaT BO3MOXHOCTU onepaTuBHOMU
namaTu, TO Té YacTu NaMATU, KOTOPble He UCMNOoMb3YKTCA onpeaereHHoe
No ONUTENbHOCTU BpeMs, cOpacbiBalOTCA 4YacTAMM B TaK HasbiBaeMYH
BUPTYanbHY NamsaTh.

[IBupTyanbHasa namaTtb nNpeacrasngdeT codbom cneunanbHO OTBEAEHHOE Ha
XKECTKOM AMCKe NPOCTPaHCTBO.

[IBnarogaps BupTyanbHOM MNaMAaATU CUCTEMA MOXET [AUHAMUYECKU
ocBobOXaaTb YacTb onepaTUBHOM NaMSATW.



Read Only Memory (ROM)

UTnn namsatn aBngaeTcss akTUBHbIM, HE3AaBUCUMO OT TOro, BKIIHOMEHA 1K
CUCTemMa U BbIKITHOHEHa.

[19T0 NnocTosiHHas aHeproHe3aBMcMMas NamMATh.

[IKak cnepyeT n3 HasBaHUS 'TONMbKO AN YTEHUs', cogepKallnecsa B Hen
NaHHble He MOryT ObITb M3MEHEHDI.

13710 wHTerpupoBaHHad MUKPOCXeMa, KoTopad 3anporpaMmmumpoBaHa
BaXXHbIMW JaHHbIMU, KOTOPble 00A3aTeNbHO AOMKHbI NMPUCYTCTBOBATL Ha
KOMMbIOTEPE U BbINOSHATbL HEOBX0aUMbIE DYHKLMW.

1B ka4ecTBe npumepa MOXHO npuBecTu BIOS (0a3oBas cuctema BBoAa U
BbIBOJA) MaTEPMHCKOM Nnatbl.



BIOS (Basic Input/Output System)
ba3oBas cuctema BBoga/BbiBoaa

[J3TO BCTPOEHHOE B KOMMBIOTEP NpPoOrpaMmmMHOe obecrevyeHne, KOTopoe
OOCTYNHO 0e3 obpalleHns K OUCKY.

[1CoBOKYNHOCTb NporpamMm A8 aBToMaTUYeCcKoro TECTUPOBaAHNSA YCTPOMUCTB
nocre BKIIOYEHUS NMUTaHUA KoMnbtoTepa u 3arpy3kun OC B onepaTUBHYHO
namsaTb.

[13anncbiBaeTcsa 3aBOAOM U3rOTOBUTESIEM KOMIMbIOTEPA, B COCTAB BXOAMUT:
[l nporpamMmma camoTecTUpOBaHUSA KOMIMbIOTEPA NPU €ro BKITIOYEHUN,

[l gpanBepbl HEKOTOPbLIX YCTPOUCTB (MOHUTOPA, ONCKOB U Ap.),
[ IMporpamma 3arpy3ku onepaumoHHON CUCTEMbI C ANCKOBbLIX YCTPOWUCTB.



Ponb BIOS

[13TO HeOTLEMSIEMbIN 3fIEMEHT annapaTypsbl (Hardware)

[13TO Moaynb ornepaTBHOU cUCTEMBI (Software)

BIOS coaepXuT Koa [And yhnpaBneHus KrnaBumaTypoun, BUAEOKAPTOWN,
AnckamMmn, noptamm 1 Apyrmmm yCTponcTeamu.

Pasmellaetca Ha Mukpocxeme [13Y (ROM), pacrnonoXeHHOW Ha
MaTEPUHCKON nnarte KoMnbloTepa.



[1pyrne Buabl namMaTu

Pn3w-namATb 3TO  SHEProHe3aBUCUMbIN  BUO  NaMATH,
npeacrasnswowne cobom  MobunbHble  yCTpoUCTBaA  ONA
XpaHeHUa 1 yagobHoro nepeHoca AaHHbIX C OAHOIO KOMMbloTEpPa
Ha APYrowu.

CMOS (HasBaHMe TexHOomnornm, no KOTOPOU MNPOU3BOAUTCA
MUKpocxema: Complementary  Metal-Oxide-Semiconductor -

KOMMNeMeHTapHbIM  METarnnoOKCUAHbIM  NONMYNPOBOAHUK  UINN
KMOTT).

BIOS (Basic Input/Output System). BIOS 3anucbiBaloT B
MUKPOCXEeMy NOCTOSAHHOM namaTin (ROM), KOTOPYHO
yCTaHaBNMBaKT Ha CUCTEMHYK NnaTty KoMMblTepa (oTcitoaa
Ha3BaHMe - ROM BIOS). Takas namAaTbL 3HeproHesaBsmMcnma, a 3To
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Kalu-namsaTb

PernctpoBas Kaw-namMmaTb — BbICOKOCKOPOCTHAA Namsitb, bydoep mexay
Orl'l u Mmmkponpoueccopom.

Kaw mnu kew (aHrn. cache, ot p. cacher — «npsAtaTb»; NPOU3HOCUTCH
[kee[]] — «KaW») — NPOMEXYTOYHbIN Oydep C ObICTPLIM AOCTYMNOM,
cogepxalwun uHdopmMauuo, KoTtopass MOXET ObITb 3anpolleHa cC
HandonbLLUEN BEPOSTHOCTLIO.

KQLW-MAMATD, Bua CBEPXOLICTPOAENCTBYIOLLEN KOMIMBIOTEPHOW NAMATMH,
NpUMEHAeMbIN ONd YCKOPEeHUA OOoCTyna K OaHHbIM U3 onepaTUBHOW
namatn. Kaw-namaTe XpaHUT Konum Hambonee 4acto MUCMosib3yeMbiX
y4acTKOB onepaTMBHOMN NaMATH.



Kall namaTb

KW namaTb ABNSAeTCd CBOEro poga ornepartuBHOW NamMsATbi, KOTopas
KOMIMblOTEPHAs CUCTEMa UCMOSb3YET AS1A TOro, YToObl NONYy4YNTb OOCTYN K
onpeaerneHHbIM AaHHbIM Boree onepaTtMBHO, YEM 3TO NO3BONAET RAM.

[IKaw-namaTtb pacnonaraeTcs Ha LieHTpanbHOM NpoLeccope.

1B Hee 3arpyxatTcsa gaHHble, KOTOpble Hambosiee 4acTo MCMOMb3YyHTCH
NPOLIECCOPOM. ITO WUCKMNOYaeT HeobxoaAuMMOCTb B CUCTEME Moucka
MHpopMmauum B OONbLUMX MaccuBax [OaHHbIX, PACrOSIOXEHHbIX B
onepaTtuBHOM NaMATU, YTO B CBOKO ovepedb NpuBoauT K boriee ObICTpomy
N3BMNEYEHUIO JaHHbIX.



Buabl KaLWw-namaTn

[1o NnpuUHUMNY 3anmMcu pasnuyaroT ABa TUna KaLl:
- C obpaTtHOM 3anuncbto — pe3ynsTaTtbl PUKCUPYOTCA B KL, a 3atem B O3Y

> CO CKBO3HOW 3aruncbio — pesyrnberartbl onepaumm ogHOBPEMEHHO (PUKCUPYIOTCS
nBkaw n B O3Y
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Kaw coctouT 13 Habopa 3anncen

Kaxpasa 3anucb accouMmpoBaHa C 9nNeMeHTOM AaHHbIX U Brnokom
NaHHbIX (HeOONbLUOM YacTW JaHHbIX), KOTOpas ABNAETCHA KONUen anemeHTa

NaHHbIX B OCHOBHOMN MaMsTW.

Kaxgaa 3anucb MMeeT UAeHTUAUKaATop, Onpedensowmm cooTBETCTBME
MeXAay anemMeHTaMm JaHHbIX B KaLe U UX KOMUAMU B OCHOBHOW NaMATH.




Kaw-nonagaHue

Korga knuneHnT kawa (UMY, Beb-bpaysep, onepaumoHHasi cuctema)
obpallaeTcs K AaHHbIM, NpPeXae BCEero UccrneayeTcs KaLu.

Ecnu B KolWe HavgeHa 3anucb C UOEHTUMPUKATOPOM, coBrnagarolinm C
naeHTUdPNKaTopom 3aTpeboBaHHOro aremMeHTa ONaHHbIX, TO
NCMOJSIb3YITCH 3NEeMEHTbI AaHHbIX B KaLLE. OTO K3ll-nonagaHuve.




Kaw-npomax

Ecnu B Kalle He HanaeHa 3anuncb, cogepxallas 3aTpeboBaHHbIN 3NEeMEHT
OAHHbIX, TO OH YUTAEeTCad M3 OCHOBHOW NMaMsATU B K3, U CTAHOBUTCH

OOCTYMNHbIM AN nocneayrowmx obpatleHuin.
Takoun criydamn Ha3blBaeTCA MpoMaxoM Kawa.




KoagppuyueHm rnornadaHuu B K3LL
(yposHem nornadaHuu)

[TpoueHT obpalleHnn K KaLly, Koraa B HEM HanaeH pesyrbrar.




[Tpumep

Beb-6pay3ep npoBepseT noKasribHbIA K3l Ha [OUCKE Ha Hanuuue
rfloKkanbHOM Konun Beod-CTpaHuLbl, COOTBETCTBYHOLLEN 3anpoLleHHOMY URL.

B stom npumepe URL — 3TO umaeHTMdukaTtop, a coaepxumoe Beb-
CTPaHULIbl — 3TO 3NEMEHTbI AAaHHbIX.

Ecnn ksw orpaHnyeH B 0ObEME, TO NPU NpomMaxe MOXET ObITb NPUHATO
pelleHne OoTbpoCcUTb  HEKOTOPYK  3anucb Ond  0oCcBODOXOEeHUS
npocTtpaHcTBa. [Ona BbIOOpa oTOpacbiBaeMoW 3anuvcu WUCMOSb3YyHTCH

pPa3Hbl€ aJlfTOPUTMbIl BbITECHEHUA.



YPOBHU K3LLU-NAMATU

CoBpeMeHHble MUKpOonpoLeccopbl 0bnagatoT co6CTBEHHbIM BCTPOEHHbIM
3anoMUHaOLWUM YCTPONCTBOM, KOTOPOE TakKXe MCMOSb3YeTCA KaK KaLl-
namsTb. B TexHMYeckon nutepaTtype HasbiBalOT K3LW-NaMATbLIO NepBoro
YPOBHS.

[na yckopeHua onepaumMm C OCHOBHOM NaMATBLIO WUCMNOMb3yeTcd
perMcTpoBad KaolW-NamMATb COCTOUT U3 BHYTPEHHUX pPerncTtpoB
LleHTpanbHOro npoueccopa.

BHYyTpeHHWe perncTpbl NpeaocTaBnsaoT BO3MOXHOCTb AN XpaHeHns 32 X
32 O6uUT Ha 32-paspsgHOM npoueccope U 64 X 64 OUT Ha 64-pas3psgHOM
npoueccope.



[IBTOpbIM NO OLICTPOAENCTBUIO SABMSETCA KAWL BTOPOro YPOBHS — L2 cache,
KOTOPbIM OObIMHO, Kak W L1, pacnonoXeH Ha OOHOM Kpuctanne c
NpoOLLeCCOopOoM.

1B paHHMX Bepcusix NpoLEeccopoB L2 peann3oBaH B BUAE OTAENbHOIO
Habopa MUKpOCXeM NamMsaTN Ha MaTEPUHCKON nnaTe.

[1dna yckopeHWa onepauun C OUCKOBOW MaMATbLIO UCMNONb3YEeTCA K3Ll-
NaMATb Ha A4YenKax ANIeKTPOHHOW NaMATK.



OnepaTtuBHasa NnaMATb

OnepatBHYO namATb 4Yacto HasbiBawT O3JY (onepaTtmBHOE
3anomMuHarllee yCTPOUCTBO, B aHrmosa3blMHOU nuTepatype RAM, Random
Access Memory — namMsATb C NPOU3BOJIbHLIM 4OCTYMNOM).

Bce 3anpocbl UEHTparnbHOro mnpoleccopa, KOTopble He MOryT ObiTb
BbIMOSIHEHbLI KALW-NAaMATbIO, MOCTynakT AOns obpaboTkKM B OCHOBHYIO
namMaTb.

JHepro3aBMcMmMasas 4YacTb CUCTEMbl KOMMNbKTEPHOU MNamMsaATU, B
KOTOPOU BPEMEHHO XPaHATCA AaHHble U KOMaHAbl, HeOOXoAuMbIe
npoueccopy Ans BbINOMHEHUSA UM onepauunmn.



OcHoBHag namdaTb

CTtaHgapTHas naMaTb
(HenocpenCTBEHHO
agpecyemasd) c agpecamu
oT 0 0o 1024 K6

acLUMpeHHada NaMsiTb-
namsaTb ¢ agpecamun 1024
KO n Bbiwe. [ocTyn
BO3MOXEH Mpu
MCnosfib30BaHUN
npamesepos XMM



OOMeH AaHHbLIMU MeXay NPoLecCcCopPoM 1 onepaTuBHOMN

NMaMATbBIO
OnepaTHEHAR
Mixponponeccop : OGMeH JaHHBIMU MEXY NPOLIECCOPOM U
onepaTUBHOWN NaMATbIO NPOU3BOAUTCS:
HenocpeacTBEHHO,
nnobo Yepes cBepxObICTPY NaMATb, 0-ro

C MoT eMHAT NIIMHA ypoBHS — peructpbl B AJ1Y, nnbo npu
1 I I Hannyum Kala — Yyepes Hero.

Y cTpOHCTEa BEOZa-BRIBEOAA




MpubaunsmntenbHas pasHnua B CKOPOCTU
MEXAY ONepaTMBHON NAMATLIO K XECTKUM ANCKOM
Ha Havano 2012 roaa

CeepxObicTpan
4 onepaTuBHan NamaTb

OuéeHb MeaneHHan NaMmATL
B «danne NoAKauKu»
Ha XeCTKOM AucCKe

Bpema aoctyna K AaHHbIM:
meHbwe 10 HaHOCeKYHA
CKOPOCTL UTEHUA/3ANKUCU AAHHBIX:
oxono 10000 Mb/cek

Bpemsa pocTyna K AdHHBLIM:

oxkono 15 munaucexyua (8 1500000 paz meanennee)
CKOpOCTL UTeHma/3anucu 4amuHbix:

oxono 150 Mb/cek (B 66 pa3z meaneHHee)




Buaobl O3Y

*cTatndeckoe (SRAM) namaTb B BUOEe MacCMBOB TPUITEPOB;

-AnHamudeckoe (DRAM) namaTb B BUae MacCMBOB KOHOEHCATOPOB;




SRAMM

1B SRAM OuUT gaHHbIX XpaHUTCA B BUAE COCTOSIHUA TpuUrrepa.

13TOT BMAO namsatu asnaetcsa boriee JoporMm B pacyéTte Ha xpaHeHue 1
buTa, HO, KaK NpaBumno, UMEET HaUMEHbLLEE BPEMSA OOCTyNa N MEHbLUEE
9HepronoTpedbnenne yem DRAM.

1B coBpeMeHHbIX KOMMbIOTEPAX 4acTO WUCMONb3yeTCA B KayecTBe KaLl-
namsTu npoueccopa.




DRAM

lMamaTtb guHamMmmn4yeckoro Tuna

1Ona XxpaHeHust paspsga (buta unun Tputa)  WUCMOMb3YETCA  CXEMA,
COCTOfALLaaA U3 ogHOro KoHgeHcartopa 1 O4HOro TpaH3ncTopa (B HEKOTOPbLIX
BapuMaHTax aBa koHgeHcartopa).




(1B B2-CHTHON Windows JOCTYINHO TOJXHLIXO 4
I'¢G OIMCPATHMBHON NRNAMIATH, B 64-GCHETHOXX
TANROreo OrpPpaHMUECHMI HCECT M XNOCTYIRHO




Buoeonamsatb (VRAM) —
pasHoBugHoctb O3Y, B
HEeW XpaHATCH
3aKoOupOBaHHbIE
N300pakeHuns




XeCcTKun MarHMTHbIU OUCK
(aHrn. hard (magnetic) disk drive, HDD,

HMDD)

Hakommrens Ha KECTKMX MarHMTHBIX Juckax wmwind HXXMJI, KE€cTkuM OuckK,
«BUHYECTEP» — 3allOMUHAIOIICE YCTPOHCTBO (YCTPOMCTBO XpaHCHUS
MH(pOpMAIK) OTPOU3BOIBHOIO IOCTYNa, OCHOBAHHOE Ha MPUHIIMIIE MAarHUTHOM

3alliuCH.

JABiIgeTCa OCHOBHBIM HAKOIIUTECIEM JAHHBIX B OOJILIITMHCTBE KOMIIBOTCPOB.




MarHnTHas neHrta
(cTpumMmmep) ‘
(OoT aHrn. streamer) o

OTOT HOCUTENb 4acTo NCMNOoJ1b3yeTCA AOJ1d CO30aHUA PE3EPBHbLIX KOmnum

NPOCTPAHCTBA >XECTKOro Aucka Wnu Anst XpaHeHus oOYeHb OonbLUnX
HabopoB JaHHbIX.

CTpUMep (MEHTOYHBIA HaKoNWUTenb) — 3anoMUHaKLWee YCTPOMCTBO Ha
NPUHUMAE  MarHUTHOW  3anMCM  Ha  NEeHTOYHOM  HocuTene, C
nocneqgoBaTenbHbIM AOCTYNOM K [AaHHbIM, MO MPUHLUMNY AeNCcTBUS
aHanorndyeH 66ITOBOMY MarHUTOQOOHY.




+ U -

TexHonorna XpaHeHusa AaHHbIX Ha MarHUTHOW NIeHTe B XOo4e pa3BUTUA
BbIYUCITIUTENBHOU TEXHUKM npeTepnena 3HavyuTenbHble M3MEHEHUA, U B
pa3Hble Nepuoabl XapakTepusoBanacb pasfnnUYHbIMU NOTPEOUTENBCKUMMU
CBOUCTBaAMU




PacnpeneneHue Ol1 B OC

[TamMaATb  SBNAETCA  BaXKHEMLWUM pPecypcoM, Tpebyrowmnm
TLWAaTENbHOMo ynpasneHnUsa CcO CTOPOHbI MYyNbLTUNPOrpamMMHOMN
onepaynoHHON CUCTEMBI.

PacnpeaeneHuro noanexut BCSA onepatuBHas NaMsATb,
He3aHATasa onepaLuoOHHON CUCTEMOM




OyHKunn OC no ynpasneHuto
NaMATbIO

1. OTtcnexunsaHme cBOOOOHOW N 3aHATON NaMATHU

2. BblgeneHne namaTM npoueccamM M OocBobOoOXAeHMe namMaTu npu
3aBepLUeHMN NPoLLeccoB

3. BbITecHeHne npoueccoB M3 onepaTtuBHOW MaMsATU Ha AUCK, Korga
pasmMepbl OCHOBHOW NaMATU He JOCTAaTOYHbl ANl pa3MeLleHnst B HEW
BCEX MPOLIECCOB, N BO3BpaLLEHNE X B onepaTuBHYO NamMATb, KOrda B
HEen ocBoDOXOaeTCs MECTO

4. HacTpomnka agpecos rnporpamMmmbl Ha KOHKPETHYHO 00nacTb pusanyveckom
namsaTu

5. 3awuTta namsaTu



3awmTta namMaTu

BakHasa 3agaya onepaLnoHHOM CUCTEMbI, KOTOpast COCTOUT B TOM, YTOObI
He NO3BOMUTb BbIMNONTHAEMOMY NPOLIECCY 3anucbiBaTb UMN YNTaTb JaHHbIE
N3 NnamsaTn, Ha3HAa4YeHHOW APYromMy NpoLIeccy.

OTa PYHKUMSA, KaK npaBuso, peanusyetcsa nporpaMmmubiMmu mogynamm OC
B TECHOM B3aMMOLENCTBMK C arnnapaTHbIMW cpeacTBamm




OpraHunsauusa onepaTuBHOMU
namMmsaTn

dunanyeckn Ol nMMeeT NMUHENHYIO OpraHM3aumio 1 rnpeacTaBnseTr coboun
nocrieaoBaTefibHOCTb aApecyeMbIX syeek (bant, 1 6ant =8 6muT) oT 0 4O N,
KOTopasi 4ernnTcs Ha crioBa, OJyIOKU, CerMeHTbl.

Homep aBnsetca agpecom syenkn namatn. Pasmep Ol onpegensietcs B
kunodbamtax (1K6=10246), merabamtax (1M6=1024K06), rurabamtax
(11'6=1024M6), Tepabantax (1T6=1024 '6) n 1.4.




CnoBo - 3710 eanHuua obmena OI1 ¢ LI, onpegensemoe
pa3psaHocTbio ¢ LUl

Bnok — 310 HenpepbiBHasag obnacTtb nNamaT ¢ OOLKUM KITHOHOM
3awmntbl. Paamep 6noka 2K, noatomy npoueccom BblOaeTcsd
namaTb, KpaTtHaga 2K

CerMeHT — 9TO HEKOTOpPbIN y4acToK namsaTn. CermMeHT MOXeT
cogep>kaTb HECKOSbKO OSfT0KOB



CtpaTternv ynpaBneHusi naMAaTbIO

Onsa  addektuBHoro ucrnonb3doBaHna OIl  Heobxogmmo
onpenennTb CTpaTternio ynpasneHns NamMmaThbio

OC noCcToAHHO NMPUXOOUTCA pellaTb 3agadvy: Korga, Kyda v 3a
cyeT koro BBectu B Ol npouecc n gaHHble




Crpareruu ynpapjeHUs NAaMATHIO ONPeEAeJIII0T, KAKUM 00pa3oM
Oyaer padorarb NaMATH PA3JTHYHON OPraHU3AUM NP
PA3JIHYHBIX MOAX0AAX K PEIICHUIO CJAeTYIMX BOIPOCOB:

— KOIa OCYIIECTBIISIETCS BBIOOpKA HOBOM IPOTrpaMMbl B MHaMSTH: II0 3alpocam
CUCTEMBI UJIH C MPEAYIIPEKICHUEM UX;

— B KaK0e MeCTO ONEpaTUBHOM IMaMsITHU OyJeT IIOMEIIAThCs IporpaMMa: KaKk MOXKHO
OoJiee IIOTHO C 3aHSITHEM CBOOOMHBIX “IBIP”°, UTOOBI CBECTH K MUHUMYMY IIOTEPH
naMsaTd, WJIM HEOOXOAMMO CTPEMHUTBCSI K BO3MOXHO 0Oojiee OBICTpOMY
pa3MEIICHUI0 MOPOrpaMMbl, YTOObI CBECTH K MHUHHMYMY MOOTEpPH MAIIWHHOIO
BPEMCHU;

— €CJIU IIPU Pa3MEIICHUYU HOBOM MPOrpaMMBbl, OTIEPATUBHAS MMaMITh YK€ 3al0JIHEHA,
TO MO0 KAKOMY KPUTEPHIO BLIBOAUTH U3 MAMATA HAXOAAIIUECS B HEW MPOTPAMMBI:
3aMelarh B NaMsITU IPOrpaMMbl, KOTOPbIE HAXOAUIUCH B HEW JOJIbIIIE JIPYTUX UIIH
T€, KOTOPbIE UCITOJIb30BAIIUCh HAUMEHEE YaCTO.



CyLUEeCTBYET TpU CTpaTermm
ynpasneHusa OIT:

CTtpaTteruns BbIOOpPKMU (BTaNKUBaHUA) - ornpeaenseT, Koraa pasMmecTuTb B
Orl'l ouepenHom 6ok nporpammbl NN AaHHbIX.

Ctpaterus  pa3melleHus, ornpegensawowas, Kyga  noMewatb
MOCTYNatoLLY0 NporpamMmmy.

Ctpaternsa 3amelleHUs (BbITaNKMBaHUA), onpegenarollas Kakow
brnok/cerMeHT nporpammbl UK gaHHbIX crieayeT BbITONKHYTbL U3 Ol ans
0CBODOOXOEHNSA MecTa anst bornee NMPUOPUTETHLIX NporpamMm (B cuctemax
CO CBOMUHIOM).



CtpaTternsa BbiIOOpPKN
(BTanKuBaHus)

LeJib — onpeanesrintb B Kakon MOMEHT cnegyet nepenncartb CTpaHnuy munun
CEermMeHT 13 BHELLUHEN MaMATU B onepatnBHYHo.

BbIOOpKa no 3anpocy (TpeboBaHu), Korga o4vepenHon Onok
3arpyxaetca no TpeboBaHuo npouecca. [lpn Takon peanusauumu
HEBO3MOXHO B OOLWEM cnydae onpegenutb nepegady ynpasreHusi B
nporpaMmmMme (HacTpoMkKa agpecoB OOMMKHA OblTb BbLIMNOMIHEHA NoOCne
3arpysku);

ynpexaarowas BbIOOpKa, OCHOBaHHas Ha CBOMCTBAaX
nocnegoBaTeribHOro BbINOMMHEHUA NPOrpamMmbl U JIOKanNbHOCTU LMKIOB. B
HacTosiLLee BpeMsi Hanbornee ynotpeobrnsaemas ctpaTerus.



CtpaTterunsa pa3melleHun

Llenb — onpegenuTb, B Kakoe MeCTO MNEPBUYHOM MNaMATU MomellaTtb
MOCTYNaLLYI0 CTPAHULYY UIN CErMEHT.

"nepBbin  nogxogAaAwmMnN”  y4acTok (3(PPEKTUBHOCTL MO  BPEMEHU
pasmMeLlleHuns);

"Hanbornee nogoxoaawmn" yyacTtok (9 dPeKTUBHOCTb N0 06BLEMY);

"HanmeHee noaxoddawunn' - cTpaTterma co criegyrouwen aprymeHTaunen:
nocrie pasMelleHnst npouecca B 6OonblwKnn CBOOOAHLIM  YYaCTOK,
OCTaBLUEECA MECTO TakKXKe BEeNnMKO U MOXeT ObiTb A0CTaTodHO Ans
pasMeLleHnsa eLle ogHou nporpamMmel.



Cmpamezuu 6bimad/IKU6ARUA

LIEJIb - PEIIUTh KAaKYIO0 CTPAHUILY WJIM CETMEHT CIIEAYET YAAJIUTH U3 ONEPATUBHOU
aMsITH, 4YTOObl OCBOOOJUTH MECTO s IIOMEIICHMS ITOCTYIMAOIIEH CTPaHMIIbI
WJIM CETMEHTA, €CJIY OIIEPATUBHAA ITAMAThH ITOJTHOCTHIO 3aHATA.

IBeITaIKuBaHUE CIIyYaliHONW CTPaHUIIbI
[IBerTankuBanue nepBoi npuienmieii crpanuiisl (FIFO)

[IBeITankuBaHWe JONBIIE BCEero He ucmonb3oBaBiieiics crpanuibsl (LRU)
Least-recently-used.

[IBeITankuBaHue pexe Bcero ucnonbyyeMon crpanuilbl (LFU)

[IBeITankuBaHNE HE MCMOJIH30BaBIIEHCs B mTocineanee Bpems ctpanuilbl (NUR)



hiler oEX pAOTP EXEITEHHT JTANTATH

C HOToIE 2 0E AHHENT
EHELIHEH JTANTATH

FHI CHP OF AHHEXNTH

PAMETTANTH

CrpaxyraHoe

PAMETTANTH

PAOTP EXeTTeHHE

CerrrervHoe

P AMETTANTH

PACTP EXeTIeHHE

(TPpPaHHIHOE

P AP EXeTIeHHE




Buabl opraHnsaumm
peanbHOU NaMATH

CyLuecTBYIOT 4 BUAa opraHu3aummn peanbHOM NaMATK:

OOAHOHpOFpaMMHaH opraHn3auus NaMATH C BblaeJieHnem

HenpepbIBHOM 06/1aCTU OAHOMY NOfIb30BaTesHo

cMynbTUNporpamMmmMHaa  opraHmsauma ¢ (PUKCMPOBAHHbLIMU

pasgenamu

cMynbTUNporpaMmmMmpoBaHHas oOpraHusaumss ¢ OWHAMUYECKUMMU

pasgenamu

oﬂeiemeiaeMble iasienbl



OpgHonporpamMMHas opraHm3auus NnamaTm
BblaerieHneM HernpepbIBHOU obnacTtn ogHOMY

npoueccy
OCTOUHCTBA: MpPOCTOTa 3alUThl . M Monumop YacTHyHO
ornepaTtvBHON namaAth. OAng 3awuThl Crobogho | H0G) A R ATOTpalte
b
TpebyeTcs napa PErNCTPOB, Ficrpes CTEK
onpefenarwmnx rpaHiubl gocTtyna nowssopamers b
a [Iporpamma
Orl NoAbL30OBamMeEAA
Onepayuonnas a
CUCTIENd Onepayuonnas
HenoctaTtku: [lpoctamBaetr U, a, 0 o [cucmenma
criegoBartesribHO, U OI'I, n yCTpOVICTBa alllkTa NIAMATH TIPOCTa
BBO4A/BblBOAA. HeadgpdekTuBHOE 1 i
ncnonb3osaHve JOBM Aaxe  npu I || oy —
HaliIndynnn  MNMOTOKa 3aAdaHWUn, Koraa "E [IPOrpaMMOH N0Ab30BATEAd,
/ KOHTpOApr'IOTCH,lITOﬁbl YAOCTOBEPHTHCH
3agaHna JQOpPMUPYIOTCA B MNaKeTbl e O it

(pexkum PCP ansa EC O9BM).




MynsTunporpamMmmHasi opraHm3saums ¢ GMKcMpoBaHHbIMMU

pa3gernamMu
OocTouHcTBa: 6onbluas 3arpy3ka LiM v nosbilweHne OIl  npu  3arpyske  OC
MNPOMNYCKHOM CMNOCOBHOCTMW. CTAaTHYCCKHU pa30MBAETCS HA P
HenocraTtku: pas3aesoB (PUKCUPOBAHHOTO
1) BHewHaa doparmeHTaumsi, Kotopasa BbipaXaeTcs B pa3Mepa, B KaxJO0M U3 KOTOPBIX
HeJOCTaTO4YHOCTHU pa3genos angd oonbLUNX MOZKCT BBIITOJIHATBCA OJHO
nporpamm, 4to TpebyeT nepesarpy3km OC ans 3aJaHHe.

Ha3Ha4YeHns 0onNbLUNX pa3aernos.
v P1
2) BHyTpeHHsa parmeHTaums, npum KOTOPOU

Jaganue 3

COBOKYMNHasi HEUCMOJSIb30BaHHas NamMsATb MOXET ObITb
OOCTaTOMHOM OnNA BbINOMHEHUA nporpamMmbl, Ho  ¥2
pasgeneHa Ha HeCBSA3HbIE Y4aCTKM N HE MOXET ObITb
3agencrteoBaHa And pasMmelleHua npoueccos U 3

3aganue 2

3aganue 1

LITT

N — Homep sagasiu

QL] Bepxon rparuna

MHu)ﬁwm rpasuya

ocC




0 MamsATb MaLWHbI He u 2 "B ARTUNPOrpaMmMmupoBaHHas

OenuTcsa 3apaHee Ha E E E opraHusauus
pas3fernbl. D D p |I€ePeMeHHbIMU pa3geiaMu
[ CHavana Bcea namaTb | :
cBoboaHa. Kaxxnon BHOBb " " N [locTonHcTBA:
nocTynaruwen 3agade N N °MOBbILLAETCS YPOBEHb
BblaendaeTcs Heobxoanmas o oo MyJbTUNpPOrpaMMmMpoBaHns,
el naMsTh. 91 ncyesaert BHELLUHAA
0 Ecnu gocTaTouHbI 06beMm (bparmeHTauus (BblAENAEeTCS
N
NaMsITV OTCYTCTBYET, TO aMATH CTOJIbKO, CKOJ1bKO
TpebyeTcs).
3aja4va He NpUHMMaEeTCs Ha
BbINOSIHEHWE U CTOUT B HepocTtaTtku:
oyepeam. ° BHYTPEHHSASA dbparmeHTauus
0 Mocne 3aBepLueHUs namsaTu - obpasoBaHue
3ana4mn NamsiTh HEMCNONb30BaHHbIX Y4acTKOB B

OCBO60>K,E|,aeTCF| N Ha 3TO LHeltTOM MOXET OdaBaTb oonbLune

i nortepu obbema 7



MynsTUnporpamMmmupoBaHHas
opraHusauus
C NnepemMellaeMbIMU pa3genamn

OgHum n3 crnocoboB OopbbbI ¢ parmMeHTauuen ABMNAETCS
oc oc nepemMeLieHne BCeX 3aHATbIX Y4YaCTKOB B CTOPOHY
MNagLwmnx nnm ctapLinx agpecos.

I11

1 Ol pasgenseTca AMHaAMUYECKN MeXay npoLeccamu no

2 3anpocam 3agaHuii (nporpamm) nonb3oBaTesnien.

I13
1 Obnactn namatu BbIOENAKTCA HENpepbiBHbIE U3

s 4 y4acTkoB CBOBOAHOW NamMaTM B COOTBETCTBUM C
peann3oBaHHbIMW CTpaTErsaIMmn pasmeLLeHuns.

-
e

atbte+d o
. -, Mpoueaypa F22 [l Mpu OKOHYaHuUM 3agaHUU cocegHuMe cBobOoAHbLIe

= 1 COKATHA

e yyacTtku Oll o6beaunHaloTcs.




OyHKUMM onepaunoOHHON CUCTEMBI

[1+ ®yHkumm OC npu pacnpeneneHnm namsaTn ¢ nepemeLllaemMbIiMn pasagenamm

[ICxaTue — KonmpoBaHMe CoaepXMMOro pasaesrioB N3 ogHOro MecTta namMsaTu B 4pyroe,
KOpPEKTUpYSA Tabnuubl CBODOAHLIX U 3aHATbLIX obracTen.

CxxaTne MOoXeT BbINOMHATbLCA MO0 NPU KaXKaAoM 3aBeplueHUn 3agadu, MMbo TombKo
Torga, Korda [Ans BHOBb MOCTYNMBLUEN 3adaduM HeT cBobogHoro pasgena
[0CTaTOYHOro pasmepa.




MeTobl pacripeacicHus
[TIAMSTH C
HUCIOJIb30BaHUEM
JTUCKOBOTO IIPOCTPAHCTBA

HEOBXOOVIMbIM  YCINIOBMEM, OJIA TOIo, 4TOBbl T[IPOIPAMMA
BbIMNOJIHAJIACb ABJIAETCA EE HAXOXOEHWE B OINEPATVIBHOW NAMATW. B
OTOM CJIYHAE MNMPOLIECCOP MOXET U3BJIEKATb KOMAHObI 3 TTAMATH,
MHTEPTPETUPOBATb X  BbIMNOJIHATD.




[ lpnocTaHoOBNEHHbIE NPOLECCHI

B mynstunporpammHbix OC NnOMUMO akTUBHOIO NMpoLecca, Kogbl KOTOPOro
B TEKYLLMA MOMEHT BPEMEHU MHTEPMPETUPYIOTCS NPOLIECCOPOM, MMEOTCS
NMPUOCTAHOBMNEHHbIE MPOLIECCHI, HAXOASALMECS B OXKMJAaHUM BBOOA-BbIBOAA

nnn ocsoboXXaeHua pecypca

Obpasbl HEAKTUBHLIX MPOLECCOB MOryT OblTb BPEMEHHO BbIFPYXXEHbI Ha
OWCK (00 cnegyroLwero umkna akTUBHOCTH)

OC «3Haem» 0O e20 cywecmeogsaHUU W YYNTbIBAeT 3TO Npu
pacnpeneneHnm NnpoueccopHOro BpeMeEH N Ap. PECYPCOB




1HHORAATVIC BVIPplT yadJibRUv
NMNaMATU

B ocHoBe aTon naeu nexmTt HeobxoanmMocTb obecrnevyeHns (Npyv NogaepXKe
onepaunoHHON CUCTEMbI) euduMocmu ripakmu4yecku Heo2paHU4YeHHOU
adpecyemMoll nosib3oeamesibCKOU namMsimu npu Hanndum OCHOBHOW
NamsTh CyLLECTBEHHO MEHbLLNX Pa3MepPOB

oes annapaTtHOU YacTu MexaHm3ma BUPTyanbHOM NaMmsaTy COCTOUT B TOM,
4YTO agpec NnaMATH, BbipabaTbiBaeMbiu KOMaHAON, UHTEpPNpeTUpyeTcA
annapatypou He KaK peanbHbIU agpec HEKOTOpOoro 3rieMeHTa
OCHOBHOM NaMATU, a KaK HEKOTOpasi CTPYKTYpPa, pa3Hble NOonsA KOTOpou
obpabaTbiBarOTCA pa3HbIM OOpa3om



N3 nctopum

YXe [OOoCTatodHO [JaBHO MNONb30BaTENM  CTOSIKHYIIUCL C
npobnemon pasMelleHns B namMsaTU nporpamMmMm, pasmep

KOTOPbIX MNpPEBbIWAN MWMEKLWYCA B Hannyum cBOOOAOHYIO
namsaTh.

PeweHnem ©Obino pasbueHne nporpammbl  Ha  4acTwy,
Ha3blBaeMblE OBepresmMmu



N3 nctopuun:
1. OBepnenHas CTPyKTypa

Y)Xe [OOCTaTO4yHO [daBHO [OSib30BaTenu CTOMKHYMNUCL C NpobrieMon

pasMelleHms B MamMsATU nporpaMmMm, pasMep KOTOPbIX MpeBbllarn
MMEIOLLIYIOCSI B HANn4mMm cBOBGOAHYIO NaMATb

PelueHnem Obinio pas3buveHne nporpamMmbl Ha YacTu, Ha3biBaemble
oBepnesamu

OBepneu npeacraBnsaT cobon YacTn nporpamMmmbl, KOTOPble COBMECTHO
MCNOSb3YIOT ODLLYI0 00acTb NamsaTu



Programme A Subroutine €

OBepneunHasn
CTPYKTYpa

D DTy T Ty e T Ty POty ST PP TSP ETT Tt
..................................................................................

OBepneun (overlay) mnu opraHnsaumsa CTPYKTYpbl C
nepeKkpbITUEM.

OcHOBHaa wuaes - AepxXatb B MNaMATU TOJIbKO Te€

MHCTPYKLUMN NPOrpamMmbl, KOTOPbIE HYXHbl B AaHHbIN
MOMEHT.

OBepnewun ncrionb3oBanuck B rnporpammax OC MS DOS.



[10-on oBepneun Ha4YnHan BbINMOMHATLCS NEPBbLIM.

[IKorga oH 3akaH4umBan cBOe€ BbINOMHEHWE, OH Bbi3blBan OPYrou
OBepren.

[IBce oBeprneun xpaHUnmMcb Ha AUCKe U nepeMellanmcb mexay
NamMATblo U AUCKOM cpeacTBamMu onepayMoHHOU CUCTEMBI.

[1Pa3bueHne nporpaMmbl Ha YacTu U NITAHUPOBAHNE UX 3arpy3Ku
B OMepaTMBHYIO NaMSATb OCYLLECTBASAN NPOrpamMMuCT.



2. CBONMUHr

CBONUHr (swapping) — o6pa3sbl NPOLIECCOB BbIrPYXKakTCA Ha ONCK
1 BO3BpALLAOTCS B ONepaTMBHYIO NaMATb LIENUKOM;

BbIrpy>XeHHbIW npouecc MOXET ObITb BO3BpaLLUEH B TO Xe camMoe
agpecHoe NpoCTPaHCTBO UK B OpYroe.

Cuctema cBonuHra MOXeT 0asmpoBaTbCA Ha (OUKCUPOBAHHLIX
pasgenax.



[Ipu cBOMMHTIE MPOLIECC MEPEMEINACTCA MEXKIY MMAMATHIO U JIUCKOM HEJTHKOM, TO
€CTh B TEUEHUE HEKOTOPOI'0 BPEMEHU MPOLECC MOXKET MOJHOCTHbIO OTCYTCTBOBATH
B OIIEPATUBHOU ITAMSTH.

CyILIECTBYIOT DPa3IAYHbBIC @I20PUMMBL 6blOOPA NPOUECCO8 HA 3a2PY3Ky U
8bIZPY3KY, 4 TAKXKE Pa3IMYHbIC CHOCOOBI BBIJICICHHUS ONEPATUBHOM M JIMCKOBOM

MaMSITH 3arpy>KaeMoOMYy IIPOIECCY.




B cooTBeTcTBUM C STUM METOAOM HEKOTOpblE MPOLECChH
(0ObIYHO HaxoasAWMecss B COCTOSAHUMW OXUAaHUsl) BPEMEHHO
BbIFPY>KalOTCHA Ha OUCK.

[TnaHnpoBLMK OonepaLMoOHHON CUCTEMbI HE UCKMOYaeT UX U3
CBOEr0 pPacCMOTPEHUs,, W NPWU  HaACTYMIEHUN YCITOBUWN
aKTUBM3aLUM HEKOTOPOTO npoLiecca, HaxoasLlerocss B obnacTu
CBOMWHrA Ha [AUCKe, STOT npouecc nepemMellaeTcs B
onepaTUBHYIO NaMSAThb.

Ecnun cBoboaHOro mecra B ornepaTtuBHOW NamsATU HE XBaTaeT, TO
BbIFPY>KaeTcs gpyrov npouecc.



3. BuptyanbHaa namMAaTb

BupTtyanbHasa namaThb (virtual memory) — Mexay onepaTUBHOM NaMATHIO U
ONCKOM MepemMeLLatoTcsl 4acTu (CerMeHTbl, cTpaHuubl U T. n.) obpas3oB
NpoLEeCcCoB.

BupTtyanbHbiM Ha3blBaeTCA pPecypc, KOTOpbIA MNOMb30BaTEN0 UMK
Nonb30BaTENbCKOMN nporpamMme  npeactaBnseTcs  obnagarowmm
CBOWCTBaMU, KOTOPbIMU OH B AENCTBUTENbHOCTU He obrnapaer.

BuptyanbHON namMATbIO Ha3blBAETCA OCHOBHad MNaMATb Mpouecca,
agpecHoe TrpPOCTPaHCTBO  KOTOPOro  COOTBETCTBYET  AOManasoHy
HenocpeacTBEHHOM agpecauunn cnctemMbl KomaHag 9BM u koTopas 00bI4YHO
He coBnagaeT ¢ 00beMoM pearnbHon namaTn SBM.



YnpaBneHue BupTyarnbHOU NAMATbIO
MMEET CBOEU Uernbio

1.06ecneunTb BO3MOXHOCTb CO34aHNSA N BbiNofHeHMA Ha ABM nporpamm
MaKCUMarnbHO 4OMYyCTUMOro pa3mMepa.

2.06ner4nTb XM3Hb NPOrpaMMmnCTa, CHSIB C HEro Npobnemsbl, CBA3aHHbIE C
orpaHnyeHHbIM oobemom PO,

3.YCTpaHUTb BPEMEHHYIO parMeHTauuto, MakCumMarnbHO 3PAEKTUBHO
ncnone3ysa Ol 3BM, koTopasi obpasyeTcs npu oTCyTCTBUM HEODXOQMMOrO
ydacTka nporpammbl/gaHHbix B POl u onpenensercsd BPEMEHEM,
HeobxoaAnMbIM NS pa3MeLleHnsa Heobxoanmblx aaHHbIX B POIT.



CyTb KOHLUEeNuUun BUpTyanbHOW
NamMsaTH

ApgpecHoe npocTtpaHcTtBo (All) npouecca otaensercsa OT
agpecoB peanbHon onepatusHon namatn (POI1) mn no

HEOOXOOMMOCTU AMHAMMUYECKN N MO YacTaM 0T06pa>|<aeTC;| B
peasibHYIO NMNaMATb.

B OC c peanbHon Ol npmuBA3Ka agpecHOro rnpocTpaHcTBa K
peanbHbIM adpecamM OCYLIECTBMAETCA CTaTU4YeCKM [0
BbIMOSIHEHUS NPOrpamMmbl Ha BCe BPEMS BbINONTHEHUS



KoHuenuua BUpTyanbHOU NaMATI

B BC c BuptyanbHon namatbio agpecHoe npoctpaHcTeo (All) npouecca
(obpa3s npouecca) BO BpeEMS BbIMOSTHEHUS XPAHUTCS BO BHELUHEN NaMSATH
OBM u 3arpyxaetcda B peanbHyl nNamsTb Mo 4YacTsaM AUHAMUYECKU Mo
HeobxoanmocTu B Ntoboe csobogHoe mecto POIT.

[lpoepamma Hu4e20 He 3Haem 0b 3mom, HarlucaHa U 8bINO/IHAEMCS mak,
Kak 6yomo noniHocmeto Haxooumcs e POI.




CBONMUHI 1 BUPTYAJIbHAA NMaMATDb

CeoriuHe (swapping) — o00pa3sbl MNPOLECCOB BbIFPYXXatTCA Ha OUCK WU
BO3BpaLLaloTCA B ONepaTuBHYIO NaMsTb UE/TUKOM;

BupmyarnbHas namsame (virtual memory) — Mmexay onepaTtuBHOU NamMsATbIO
N OUCKOM nepemMeLlatoTca yacmu (CerMeHThbl, CTpaHuubl 1 T. n.) obpas3oBs
NpoLeCCoB.




Tunbl agpecos

CumBoOnbHble agpeca - MpucBavBaeT MporpaMMmcT B MpoLecce
CcO34aHNs NporpaMmsil.

BuptyanbHble appeca - (opMMPYET TpaHCNATOp B npouecce
TpaHCNAUMM TeKCcTa nporpamMmmbl HA MaLUUMHHBLIM A3blK. Tak Kak BO Bpemd
TpaHCNsAUMM HEU3BECTHO B Kakoe MEeCTO namaATu OyaeT 3arpyxeHa
nporpaMmmMma, TO TPaHCNATOP nNpucBaMBaeT YCMOBHble (BMPTyanbHbIE)
agpeca (no ymon4daHuio, cymtada c 0-ro agpeca).

dunsnyeckue agpeca — COOTBETCTBYIOT HOMepaMm s4Yeek ornepaTUBHOM
namMsaTu rge B 4eNCTBUTENbHOCTU pacrofioXkeHbl NepeMeHHble U KOMaHAab!
B MporpamMmsbl Nocre 3anycka nporpaMmbl Ha BbIMNOMHEHME.



Cnocobbl opraHn3auun
BUPTYarnbHON NaMATH

brnokn moryt ObiTb (PUKCUMPOBAHHOIO pa3mepa (CTpaHulbl) U
nepemMeHHOro pasmepa (CermeHThbl)

B 9TOI CBSI3K CYLLLECTBYET YeTbipe cnocoba opraHmsauum
BUPTYyaribHON NaMSATMU:
1.ﬂ,I/IHaMI/I‘—IeCKaFI CTpaHN4YHaA opraHn3auund

2.CermeHTHasi opraHmsauus
3.KombrnHnpoBaHHasa cerMeHTHO-CTpPaHNYHast opraHm3aums

4.[1ByxypoBHeBasi CTpaHM4Hasa opraHmM3aLms



3agayum OC

. pasMelnaer JAaHHbIe B 3alOMMHAKIIUX YCTPOMCTBAX Pa3HOIO
TUNA, HAIPUMEP, YaCThb MOPOrpaMMbl B OIIEPATUBHOW IAMSATH, a
4acTh HA JUCKE;

. mepeMelaer Mo Mepe HeoOXOAMMOCTM [JAaHHbIE MEKAY
3alIOMHMHAIIMMHA YCTPOMCTBAMH PAa3HOr0 THIIA, HaOpUMED,
NOArpY>KaeT HYKHYIO 4acThb HNpPOrpaMMbl C AUCKAa B OIEPATHBHYIO
[IaMsITh;

. mpeodpa3yer BUpTyaJbHbIe ajipeca B puznueckue (AI1A).



CTpaHU4YHOe pacnpeaesneHue

| BuptyanbHOE apecHOE IPOCTPAHCTBO KAXKIOr0 Mpoliecca ACIUTCI Ha YaCTH
OJIMHAKOBOTO pa3Mepa — BHPTYyaJbHble CTPaHHMIbI. YacTh BUPTyaJbHBIX
crpanul; pasMemaercas B OII, wacte Bo BII (B ¢aiinax nookauxu unu
CMPAHUYHBIX (hatiniax).

|Bcst omepatuBHas IaMsITh MAaIIWHBI TaKXke ACIUTCS HA YacTH TaKOTO JKeE
pa3Mepa, Ha3blBaeMble (DM3WYECKHMHU CTpaHHUIaMu (Min Onokamu). Pasmep
CTpaHMIIbl OOBIYHO BBIOMPACTCS paBHbIM cTeneHU ABOMKHU: 512, 1024 u T.1.,
3TO MO3BOJISIET YIIPOCTUTh MEXAHU3M IIPe0OPa30BaHUS AAPECOB.

lAnpecHoe MPOCTPAHCTBO — IBYMEPHOE
' lmepBast KoopArHATa — HOMEP CTPaHUIIBI

[|BTOpass — HOMep STYSHKU BHYTPHU BRIOPAHHOM CTPaHMIIBI
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w1 PadHAnHAbIN CIHOCO0O OPlaRvsaunm
[MNaMATU

[lo HOmMepy BUpPTyanbHOWU
CTpaHuubl B Tabnuue
OECKPUNTOPOB  CTpaHuL
HaxoauTc4a
COOTBETCTBYHOLLNN
9fIEMEHT.

Ecnn out npucytcteusa =1,
3HauunT cTpanmua B OI1.

Ecnn out npucytcteusa =0,
TO B AECKpunTope WLeEM
agpec BUPTYyanbHOU




[Ipy 3arpyske omepalnyoHHas CHUCTEMA CO3ACT JUIA KaXJ0ro Ipoliecca
HHPOPMAIIMOHHYK) CTPYKTYpPy - TaOlHIly CTpaHUIl, B KOTOPOH
YCTAHABJIMUBACTCA COOTBETCTBUE MEXKJIY HOMEpPAMH BUPTYaJIbHBIX U
(U3UYECKUX CTPAHUIL I CTPAHUII, 3aTPYKECHHBIX B ONEPATUBHYIO MAMSTh,
WM JEJIA€TCA OTMETKA O TOM, YTO BUPTyaJilbHAasd CTPAaHUIIA BBITPYKECHA HA
JIACK.

B Tabiuiie CTpaHuIl COACPKUTCS VIIPABISIONIAs HHOOPMAIIUSL:

| Impu3HaK MoAUGUKAIIUM CTPAHUILBI,

| Impu3HAaK HEBBITPYKAEMOCTH (BBIFPY3Ka HEKOTOPBIX CTPAHUI] MOXKET OBITh
3aIlpelIcHa),

lmpu3Hak oOpalmieHuss K CcTpaHulle (HMCHONb3yeTCs JJId IoAcYeTa 4YHucia
oOpallleHHM 3a ONPEACICHHBIN IIEPHUO]T BPEMEHH )

lm gpyrue pgaHHble, (OPMHUPYEMbIE M MCIOJb3yEeMbIe MEXaHHU3MOM

BHiTiaﬂbHoﬁ ITAMSTH.



CermMeHTHOe pacnpepgesieHune

[IIporpamma pa30MBaeTCI Ha YaCTH, U YK€ KaxHcOoUu uacmu
gvroensaemcs oonacme namsamu. Kaxabli CErMEHT pa3MEIIacTCs
KaK CaMOCTOSTEIbHAs eIMHMIIA

IIpu 3arpy3ke Ipolecca 4YacThb CEIMEHTOB IIOMEIIAETCS B
OIIEPAaTUBHYIO NaMITh (IPHU ATOM I Ka)KIO0r0 M3 ATUX CErMEHTOB
OIICpALIMOHHASA CHCTEMA MOJBICKMBACT ITOAXOMSIIMM YYaCTOK

CBOOOAHOM mMaMsTH), a 4YacThb CErMEHTOB pa3MEIIAcTCi B
JTUCKOBOU MMaMSITH.

[ICeamenmbl 0OHOU NPOCPAMMbL MO2YM 3AHUMAMb 8 ONEePAMUBHOU
NaMAMU HeCMENHCHbIE YUACKU



[lpeobpazoBaHne MMEHM CeErMeHTa B ero nopsakoBblA HOMEP OCYLLECTBISAET cuctema
nporpammupoBaHuns, a OC pasmewiaer CerMeHTbl B MaMsATW Ha OCHOBE MOfyYeHHOW
NHdopmauunn.,

BuptyanbHbIM agpec — COCTOMT M3 OBYX MONeMm — HOMEpP CErMeHTa U CMeLleHune

OTHOCH’I&%I@%% Ha4alJla CErMEHTaA.

obpaLleHuns K
a4yeunke,
BUPTYanbHbIV
ajgpec KoTopou
PaBEH CErMEHTY C
HoMepoM 11 u
CMELLEHMNEM 3TOro
CermMeHTa, paBHbIM
612.

OC pasmecTuna
NaHHbIN CErMEHT B
namMsaTn, HaYNHasa C
A4YEeNKn C HOMepom

19700.




Kaxgbl cerMmeHT UMeeT NMHPOPMALIMOHHYIO CTPYKTYpPY
(AecKkpunTop cerMeHTa)

OC ctpout aOna Kaxgoro npouecca Tabnuuy
OECKPUMTOPOB CErMEHTOB, B KOTOPOW OTMeYaeTcs
pacnosnoxeHmne cermeHToB B Ol'l unn BHELLHEN NAMATH

B oTnunuyne oOT geckpuntopa CTpaHul, OeCKPUMNTop
CEerMeHTOB UMEET Mnorne AfMHbl CerMeHTa
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CucremMa ¢ CerMeHTHON opraHu3zanue (PyHKIHOHMPYET AHAJOTMYHO
CHCTEME CO CTPAHUYHOHM OPraHU3AIMEH:. BPEMA OT BPEMEHU IIPOUCXOAAT
IIPEPBIBAHMUS, CBI3aHHBIC C OTCYTCTBHEM HY>KHBIX CETMEHTOB B IIAMSTH,
IpyU HEOOXOJMMOCTH OCBOOOXKICHHUS MaMSITH HEKOTOPHIE CEIrMEHTHI
BBITPYKAIOTCS, IIPHM  KaXJAOM OOpalllcHMH K OIICPaTMBHOM IIaMSTH
BBIIIOJIHSETCS MpeoOpa3oBaHUE BHUPTYaIbHOIO ajpeca B (DU3UYCCKHUU.
Kpome Toro, mpu oOpalllcHMH K IIaMSITH HOPOBEPSAETCS, pa3pellieH Ju
AOCTYII TpeOyeMOoro THIla K JaHHOMY CErMEHTY.

BupryaabHbBIM aapec NP CErMEHTHON OPraHU3aldd MAMATH MOMKET
ObITHL NpeAcTaBJeH mnapoud (g, ), rae g - HOMEpP CErMEHTa, a § -
CMeEIICHUE B cerMeHTe. ODUZNYECKUU aapeC MOIYUACTCA MYTEM CIIOKECHUSA
HAYaJIbHOTO (DU3UYECKOTO aJpeca CErMEHTa, HAWJCHHOTO B TAOJMIIE
CErMEHTOB 10 HOMEPY £, U CMEILICHUH S.

HemocrarkoM OaHHOTO METOAA pacHpedciiCHUs IaMATH  ABJIACTCS
(bparmMeHTaMsA HA YPOBHE CETMEHTOB M 00JIE€ MEIJICHHOE 110 CPAaBHECHUIO
CO CTPAaHMYHOHM OpTraHu3aIyen npeoOpa3oBaHUE agpeca.



CTpaHU4YHO-CerMmeHTHoe
pacnpeaeneHuve

| KomOMHALIMS CTPAaHUYHOTO U CETMEHTHOT'O PacIpeacICHUS ITaMSsITH.

|BupTyaibHO€ MPOCTPAHCTBO IIpollecca JCJIUTCA Ha CerMeHThI, a
KQXJbI1 CErMEHT B CBOK OYEpElb JCIUTCA HAa BHUPTYAJIbHbIE
CTPAHUIbI, KOTOPHIE HYMEPYIOTCS B MPEJEIaX CETMEHTA.

|OneparuBHas NaMsATh JCIUTCS Ha (QU3NYECKUE CTPAHUIIBI.

I3arpy3ka 1mporecca  BBINOJHSCTCS  ONEPAllMOHHON  CHCTEMOM
IMOCTPAHUYHO, NPU OTOM YaCTh CTPAHMUI] pPa3MENIIACTCA B
OIICPATUBHOM IIAMSITH, a YaCTh HA JUCKE.



BupTyanbHbI agpec
COCTOUT N3 Tpex
KOMMOHEHTOB —

HOMep CEerMeHTa,
HOMep CTpaHuLbI U
NHOEKC.

Takon cnocob
opraHusaunm namsTu
BNEYET 3aepPXKY
OOCTYyna K namsaTu.




BupTyanbHble agpeca B CTPaAHUYHbIX
N CETMEHTHbIX CUCTEMAX

ABNAKTCA [OBYXKOMMOHEHTHbIMM W NpPeAcTaBnsAtoT
cobou ynopsao4yeHHyto napy (p,d), rae p - Homep brnoka
(cTpaHuubl NMMOO cerMmeHTa), B KOTOPOU pa3MeLlaeTcs
anemMeHT, a d - cMmelleHne OoTHOCUTENBbHO Ha4valbHOIMO

agpeca aToro broka.




[lpeocbpa3oBaHue BUpTYanbLHOro agpeca V=(p,d)

B aJpec peanbHOU NAMATU r
[lpn aKkTMBM3auuMm o4vepenHoro npouecca B cneunanbHbIN PErncTp

npoueccopa 3arpyaetcsa agpec 1abnuubl oTobpa)keHna 6noKoB AaHHOro
npouecca.

B cooTBeTcTBMN C HOMEpPOM Orioka p 13 tTabnuue otobpaxxeHust 6r1oKoB,
CUNTBLIBAETCSH CTPOKA, B KOTOPOW yCTaHaBNMBAETCHA COOTBETCTBME MEXAY
HOMEpaMn BUPTYyarnbHbIX WU  U3NYECKUX CTPaHUL, ON9 CTpaHul,
3arpy>XeHHbIX B OrnepaTuBHYIO NamMsTb, UM AenaeTca OTMETKa O TOM, YTO
BUPTYyaribHasa CTpaHuLa BbIrpy>KeHa Ha OUCK.



[Ipeobpa3oBaHme BUPTYyaribHOro
ajJipeca B peanbHOW agpec NaMsATn

Perucmp nauaashoro agpeca TOb

Bupmyarbnuiit agpec
V=(pd)
d

Homep brora| Creerue

Peaannriti agpec
v r=h+d

b —b>‘-—) I




Pa3gensemble CErMeHTbl NaMATH

[Onsa opraHu3auumM pasgensemMoro cermMeHTa [AocTaTo4vHO
NMOMECTUTb CErMeHT B afpecHoe MNPOCTPaHCTBO KaXaoro
npouecca, KOTOPOMY HYXXEH OOCTyn K AaHHOMY CEerMeHTy, a
3aTeM HaCTPOUTb NapamMeTpbl OTOOpaXXeHUst CErMEHTOB.

Pasgensemble CermMeHTbl BbIFPY)KalOTCA Ha AWUCK CUCTEMOW

BUPTYanbHOW NaMATU NO TEM e anroputmMam 1 ¢ MNOMOLLbIO TeX
)K€ MEXaHU3MOB, YTO N UHAUBMAYArbHbIE.



OTA

MexaHnam oToOpakeHuss BUPTyanbHbIX W peanbHbIX aapecoB

yCTaHaBnmMBaeT MeXxagy  HUMKU  COOTBETCTBME U Ha3bliBaeTCH
ANHaMU4YeCcKUM npeoodpasoBaHunemM agpecos (II1A).

KomMnbloTep BbICTYNaeT Kak florM4yeckoe YCTPOUCTBO, a He (pusmndeckad
MaLlUWHa C YHUKaNbHbIMN XapaKTepuUCcTUKamMu.

OI1A nogoepmBaeTcs Ha annapaTHO-MUKPONpPorpaMmmMHOM YPOBHE.




[InHamunyeckoe npeobpasoBaHne
agpecoB

AKmuBHaGa uacms

AlIl npouecca

<

BHewnaa namamp

Omobpaxenue AITA




MexaHunam OAI'1A

MexaHuam OIMA npegnonaraet BeaeHne tTabnuu, nokasbiBaroLWmMx Kakme sdenkm Bl
B TeKyLWnn MOMeHT BpemMmeHu Haxooatca B POIM n rae nmeHHo. OTobpaxeHue
agpecoB BbINonHdaeTcs Ha yposHe briokoes Of.

Bonpochbl:

1. Kakyw 4acTtb npoueccoB gepxatb B Oll, B HEKOTOpPble MOMEHTbLI BPEMEHM,
BbiTankmueas ogHu ydactku POl v pasmellasa gpyrue.

2. Kakum cpgenaTtb pasmep 6noka? YBenudeHue pasmepa Onoka npuBoanT K
YMEHbLUEHNIO pa3mepa Tabnuubl oTobpaxeHnst 6r1oKoB, HO YBENNYMBAET BPEMSA
obmeHa 1, HaobopoT, yMeHbLUEHNE pa3mepa Onoka NpMBOAUT K YBENTUYEHUIO
Tabnuu n ymeHbLLIEHNIO BPpEMEHN OOMEHA C BHELLHEN NaMSATHIO.



BbiBOAbI

BuptyanoHOM naMATbLIO Ha3biBAETCA OCHOBHas MaMsATb MNpoLuecca,
agpecHoe MNpPOCTPaHCTBO  KOTOPOro  COOTBETCTBYET  AuanasoHy
HENocpeacTBEHHOM adpecaunum cuctembl komaHg OBM wn koTtopas
00ObI4YHO He coBnagaeT ¢ 06beMOM pearnbHOW namsaTn IBM,

PacnpeoeneHne namatu  pacnpocTpaHdAeTca OT  cTaTu4decKoro
pacnpegeneHna namMmaTy C NPOMEXYTOYHbIM peLleHnemM B Buae "nmpocToro
CBOMMMHra OO CMeLUaHHbIX CTpaTerMm, OCHOBaAHHbLIX Ha MUCMNOMb30BaHUMU
"CTpaHWU4YHOU rModKadkm no TpeboBaHUK" M PasBUTbIX MEXaHU3MOB
cBoOMMnuHra



a3

[1pouecc ynpaBneHns NnamMmaTbio

HacTpouka gpanna nogkayku

[lamn namaTum




ObnacTtb AN BpEMEHHOro XpaHeHus
NAHHbIX HA OnUckKe

[ns BPEMEHHOIO XpaHEHNA CETMEHTOB U CTPaHWU Ha ANCKE OTBOAUTCA:

-NMbo cneumanbHaga obnacTb,

-nMbo crneunanbHbiX dpann (dann cBOMuWHra, CTpaHu4YHbi doann, ann
NogKa4Kn).

Pa3mep cTpaHn4HOro damnna MoXeT 6bITb HacTpanBaeMbiM NapaMeTPOM.




OnepauymoHHada cuctema Windows paboTaeTr He C (U3NYECKON, a MMEHHO C
BUPTYanbHOW NaMATLI. TeXHUYECKU BUPTYyaribHad naMmaTb COCTOUT N3 pm3n4eckon
namatn (O3Y) n cneumanbHoro amna(-oB) nogkadku, od6beanHEHHbIX B €AuHOoe
BUPTYyarnbHOE agpecHoe NPoCTPaHCTBO.




Ona Kkaxgoro 3anyweHHOro npolecca Bblaensietcss cobCTBEHHOe aapecHoe

NPOCTPaAHCTBO B BUPTYyalibHOM NaMsiTU, B KOTOPOM OH BbIMNOSHAETCA U KOTOPbIM
yrnpaBnserT.

Ona obpalleHns K namsaTy UCMONb3YTCHA YKasaTenu Ha agpeca B BUPTyallbHOM
aJpeCHOM NPOCTPaHCTBE.




Obbem goctynHou BI'

MakcrmarbHO BO3MOXHbIN 00beM AOOCTYNHOW BUPTyarbHOM MNaMATU 3aBUCUT OT
pa3pagHOCTN onepaunoHHOW CUCTEMBI.

B 32-pa3psagHor cucteMe npoLecc MoXeT agpecoBaTb He bornee 4 rurabant (232
namsaTu.

B 64-pa3psgHoOro npoLecca TeopeTuyeckoe orpaHUyYeHne cocTtaBnseT 16 ak3abainT
(2°%), a npakTU4yeckm B COBPEMEHHbIX 64-pa3psagHbiXx Bepcusax  Windows
noaaepXMBaeTcs agpecHoe NPoOCTPaHCTBO 06beMOM 0 16 TepabaWnT.



[1lpouecc ynpaBneHna namaTbio

1. Kaxgomy npoueccy npu 3arpy3ke BblOendaeTtca agpecHoe MpoCTPaHCTBO
BUPTYanbHOW NamMATn.

B kaxgblh MOMEHT BpEMEHUN B MaMATU HaAXOOATCA CTpPaHWULbl M3 BUPTYaAJiIbHOIO
agpecHOro NpPocCTpaHCTBa Kaxxaoro rnpouecca.

[enctButenbHble cTpaHuubl (valid pages) — 9TO CTpaHuubl, HaxodsiLMecs B
donanyeckon namaTu U AOCTYMHbIE HEMEeOEHHO.

HepenctButenbHble cTpaHuubl (invalid pages) — cTpaHWULbl, KOTOPble HAaXOOATCS Ha
OVNCKE U B JaHHbI MOMEHT HEOQOCTYIMHbI.



[1lpouecc ynpaBneHna namaTbio

2. [lpn obpaweHnn npouecca K CTpaHUUE MaMATW, TMOMEYEHHOM  Kak
HeOencTBUTENbHAas, NPOUCXOOUT «CTPAHUYHOE NpepbiBaHUE» (page fault).

NMpouecc noaka4vku (padding) - npu BO3HMKHOBEHUU MpepbiBaHUA aucnetyep Bl
HaxoguT 3anpaluMBaemMyto CTpaHuULy U 3arpyxaeT €€ B CBOOOAHYH CTPaHUYHYIO

obrnactb husnveckon namaTu.




[1lpouecc ynpaBneHna namaTbio

3. MNpn pedunumnte dusmyeckon namaTn gucnetyep dpannoB BbIOMpPaeT ppenmbl
(4acTn NpoLeccoB), KOTOPbIE MOXXHO OCBOBGOANTL N NEPEHOCUT UX COAEPXKUMOE Ha
OnCK, B doann nogkayku.

Bbi6op cTpaHuLbl OCYLLECTBNAETCS MO NPUHLIMMIY NEPBbIM MpULLIEN — NEePBbIM YLLIEN

(first in, first out, FIFO), T.e. B hann noakadkm nepeHocmnTca cTpaHuua, Oonblie BCEX
HaxoOuBLUAACA B NAMATW.




[1lpouecc ynpaBneHna namaTbio

Y Kakgoro npoiecca ectb CBoOW pabo4ynn Habop cTpaHuL, KOTOpble HaxoaAaTcs B
domnamndeckon namaTu.

B MOMeEHT 3anycka npoueccy HasHa4yaeTcs MUHMMarbHbIA pa3mep pabodero Habopa

cTpaHuu,. [lpouecc MOXeT yBennymeaTb AaHHbIA pasMep, B criydae 4OCTaTO4YHOro
Konun4yecTtBa cBob6ogHOM Pn3NYECKom NamMmaTu.,




HacTpouka panna nogkayku

svesennas  EAN Tng  pocMOTpa  TeKyllero pasmepa

e davna nogkadykm B OC cemencrtBa

Auck [MeTka Toma) Dann noakadkmn iMB)

= Windows -  CBounctBa CUCTEMDI

: [LORIC]

(sysdm.cpl).

[To ymonyaHuio — aBTOMAaTUYECKOoe
ynpasrneHue pasMepoM, 3HaYUT YTO
onepaumoHHad cuctema co3gaeTt OauH

ST o e 5 dann noakadvku pagefile.sys B KOpHe
N | rcrwitpemer: 120000 | CUCTEeMHOro gucka m yctaHaBnmBaeT ero
|4 [T] ‘ OTMenail = | pa3Mep aBTOMaTquCKM, MCXOﬂﬂ M3

CBOMX MNOTpebHoCTEN.



lamMn namaTun

dann nogkavkn UCrosib3yeTcs TakKe Npu co3gaHnm aBapunHbIX 4aMnoB NamsTn npu
cbogax cuctemsl.

Bo Bpems 3arpy3ku onepaunoHHasa cuctema co3faeT KapTy CEKTOPOB, 3aHUMaeMbIX
Ha gucke dpannom nogkadkm u CoOXpaHAeT ee B NaMATH.

[Tpn cboe cuctembl NMPoOBEPSIETCA LENOCTHOCTbL 3TOM KapTbl, ApavBepa Aucka u
ynpasnswoLen CTPyKTypbl ANCKOBOIro Apaneepa.

Ecnn uenocTHOCTb MX He HapylleHa, TO AP0 CUCTEMbI BbI3bIBAET CrneLnanbHble
dyHKUMM BBOAA\BbIBOAA, NpeAHAa3Ha4YeHHble AN COXpaHeHust obpasa namsTy nocne
CUCTEMHOro cOosA M 3anucbiBaeT AaHHble M3 NaMATUM Ha AUCK, B danm nogkadkuy,
NCMNOIb3ysl COXPAHEHHYIO KapTy CEKTOPOB.



[1pn cnepyroulen 3arpyske cucteMbl QUCMETYEp ceaHca (Session Manager Subsystem
Service, SMSS) uWHUUMANU3NPYET panyl Nogkavyknm U MpoBepsdeT Hannyme B HEM

3arojioBKa gamria.

Ecnn 3aronioBoK ecTb, TO AaHHble KOMUPYKTCA M3 danna nogkadku B dpaun
aBapUMHOro gamMmna mn geraeTcd CoOOTBETCTBYIOLLAA 3annCb B CUACTEMHOM XXypHarne.




Tunbl gamna

NMonHbin gamn namAaTn (Complete memory dump) — B Jamn 3anucbiBaeTcs Bce
coaepXXMmMoe onepaTMBHOM NaMATM Ha MOMEHT cbosi, NMoaToMy pasmep anna
noaKadku OOIMKEH ObITb paBeH pasmepy dunamdeckom namatn + 1IM6 (ansa 3aronoska).

OTOT TN BbIOMpPaAETCst N0 YMONYaHUIO Npu Konnyectse hru3nyeckon NnaMmaTn MeHbLLUe
ATB.




Tunbl gamna

Oamn namatu sagpa (Kernel memory dump) — B gamn 3anucbiBaeTcA TOJSbKO
namaTb, BblaeneHHaa ans sgpa OC, gpanBepoB YCTPOWUCTB M MPUITOXKEHUN,
paboTaloLnX B pexume sgpa.

Jamn A0pa 3aHUMMa€EeT ropa3fo MeHbLle MeCTa, HEM NOSHbIV Aamn, NP 3TOM €0 Kak
NnpaBunIio AOCTATOYHO AJ14 ornpeaerieHnd rnpnydmH coos.

ITOT TUN gamna BbibMpaeTca no ymondaHuto ans cuctem ¢ oobemom O3Y 4B u
oonee.

MuHuManbHbIA pasmvep danna noakadvkm OOMKeH COCTaBnsaATb NPUMEPHO 1/3 oT
obbema pursnveckom namaTu.



Tunbl gamna

Manbin gamn namMaty (Small memory dump) — MUHU-gaMM, B KOTOPOM CoepKaTcs
MUHUMANbHO HeobXoauMMble [OaHHble: CTON-Ko4 W OnucaHue OoLwnbKK, CNUCOK
3arpy>XeHHbIX gpanBepoB N NHpopmaumns o 3anyLeHHbIX B MOMEHT cbos npoueccax.

OTOT gamn TpebyeT hann nogkavykn He meHee 2M6.




Tunbl gamna

ABTOMaTU4eckun gamn namstm (Automatic memory dump) — HOBbIM TUN gamna,
nosisuswnmncs B Windows 8 (10)/Server 2012.

Ha camom pgene aTo TOT Xe AamMn siapa, €AMHCTBEHHast pasHuua B TOM, YTO OH

NO3BOMNSIET CUCTEME AMHAMMYECKM YNpaBnaTb pasmepom danna noakadkum, Bblonpas
Hanboree onTMManbHbIW pasmep.




HacTtpounka gamna namaT

[lpy HexBaTKe BUPTyanbHOM B npouecce paboTbl
namMaTM cuUcTteMa MOXeT YyBenunumBatb daunn
sppanscmoneve B8 MONKAYKM BMMOTb OO MaKCUMAalbHOrO 3HayeHus,

3arpysKa onepaLmoHHON CUCTEMbI \ % \¥)
e e | KOTOPOE  MPU @BTOMATWYECKOW  HACTpOVike
Windows 8.1 v o
Gosmmaneemmemsoce: |22 = | COCTABMNSAET 3 00beMa Ppm3nveckomn namMmaTm
DOToGpa)KaTbgawaH‘rbl BOCCTaHOBNEHUSA: 30 3. Cex.
Windows Windows Windows Server Windows Server
Otkas cicTems! 8.1 8.1 2012 R2 2012 R2
(V1 3amcams cofsmue = Gcreni ypran 4r6 O3y 86 O3y  4r6 03y 8ré 03y
[V BeinonHuTs aBTOMATMHECK VIO NEpesarpysky
Al | MonHelit aamn 4352 M6 8704 M6 4352 M6 8704 M6
| TOMaTUYECKMM AaMN NaMATU v
T | Oamn aapa 4096 M6 8192 M6 4096 M6 8192 M6
3aMEHATL CYWeCTBYIoWMi daitn aamna
) ABTOMATUMECKWA 0 M6 1280 M6 1408 M6 1920 M6
ok || omena aAamn
Maneit aamn 320 M6 512 M6 1408 M6 1920 M6
HeT namna 320 M6 512 M6 1408 M6 1920 M6



Qaiin  [lapametper Bug

Mpoueccei | MpoussoauTensHocTs i)Kypuan NPUAOXKEHNI l AsTo3arpyska l Monbsoeatenn I MoapobHocTn ] cl<]®

I
o A MamsaATb

WNcnonb30BaHe NaMaTh

8,06 DDR3
7,916

[Mamatb
41/7.9T6 (52%)

Anck 0 (C: D3)
5%

60 cekyHg

Auck 1 (G:)
0%

CTpyKTypa namatu

- Ethernet

Het nogxntoyerns

Wcnonbsyerca
4176
Boigenero
57/921b 38I1b
Hesbirpyxaembliii nyn

196 Mb

JoctynHo
38TIb

Kawunpoeaxo

Wi-Fi

Otnpaenetxo: 0 MNpunar

Boirpy>xaembliit nyn

458 Mb

@ MeHbLue @ OTkpbITe MOHWUTOP pecypcoB

CkopocTe:
WcnonbsosaHo rHesa;
Tun:
3apesepBMpPOBaHO an...

OnpepgenexHne
pa3mepa panna
NoAKa4yKn BPYYHYIO

B naOucnetyepe 3apad - pasgen
[lponssBogmutencHoctTb —  [lamaTtb
MOXHO OLUEHUTb notpebnexHue
BUPTYanbHOU NaMATH.

B cTpoke BblgeneHo nokasaHo

OTHoweHne wucnonb3dyemon BI1 (5,7
[6) K ee obLiemy Konu4vecTsy (9,21 6).

Takke nansa cbopa wHdopmauum
MOXHO BOCIMOJ1b30BaTbCHA CHETYMKAMM
NPON3BOAUTESTIBHOCTH.




1ameHeHne pa3mepa panna
NOAKaYKW

: [ns dhanna NOAKaYKU CYLLECTBYIOT
AT T e HEKOTOPLIE OrpaHnyeHns:
Auck [MeTka Toma] ®aitn noakaqkm (MB)
oo o Ru0opy S e MakcumanbHbIn pa3mep danna MoXeT ObITb HE

G: [LORIC] OTcyTcTBYET

oonee 16Tb ana 64-6utHon n He bonee 4B anga
32-OUTHOW CUCTEMBI.

BoibparHbmt anck: C: [OS_Install]
CsoboaHo: 310472 Mb

; v | e MoXxHO co3gaBaTtb 40 16 panroB nogkadku, HO
e A KaXXabln AOMKEH ObITb PAcnosioXXeH Ha OTAENbHOM

MakcMansHbei pasmep (MB): ‘( ‘
e TOMe (norm4eckom aucke).

(T Bes daitna noakadKku ’ 3agaTb J

e e e e [1n9 BO3MOXXHOCTWN CO30aHNA aBapuUMHOro Jamna
Hrsrareipasnep: 1616 namMsiTM Heobxoanmo, YTOObI dann NoaKaYKK (XOTS

PexomeHayeTcs: 4588 Mb

Texywuil pasmep: 1280 Mb 6b| OD'MH) HaXOD,VU_lCFI Ha CMCTeMHOM AMCKe.




Manunynaumm c  annom  nogkadkm He 0ocobo CunbHO  BAUSAKOT  Ha
NpPOnU3BOANTENBLHOCTb CUCTEMbI B LIENTOM.

[1lpn gocTtaTovHOM KonmnyectBe Pm3ndeckon namatu pann rnogkavykm MCnosb3yeTcs
N0 MUHUMYMY.

Ecnu e B cucteme NOCTOAHHO He XBaTaeT NaMmAaTh U OHa akKTUBHO UCMOSb3YyeT doauns
nogkadku, TO B MEPBYH o4yepedb CTOMUT nogymMaTb O paclumpeHun dusnyeckowu

NaMAaTn.




