OnepaLunoHHbIe CUCTEMBI,
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BBOa-BbIBOA.
dannoBad cucrema



3apayn OC no ynpaBneHuto

* chavinamu n ycTponcTeamm

= [loacucrema BBoaa-BbiBoAa OC npu obMeHe AaHHbIMK C
BHELUHUMUM YCTPOUCTBaMM AO/MKHA peLlaTb psa oowmx
3aay:

OpraHusaumsa napannenbHou paboTbl YCTPOMCTBa BBOAA-BbIBOAA
1 NpOLIECCOpa;

CornacoBaHWe CKOpoCTeln 0bMeHa U K3LWMPOBAHUS AaHHbIX;
PasfeneHne yCTpomuCTB U AaHHbIX MEXAY NpoLeccaMu;

ObecneyeHne yA06HOIo NOrMUYECKOro UHTepdenca Mexay
YCTPOUCTBaMM N OCTaSIbHOM YacCTbiO CUCTEMBI;

Moaaep>kka LMPOKOro CNekTpa ApanBepos C BO3MOXHOCTbIO
MPOCTOro BKJIIOYEHMS B CUCTEMY HOBOIO panBepa;

[MHaMmn4yeckas 3arpyska v Bbirpy3Kka ApalBepoB;
MNoaaep)xka hannoBbIX CUCTEM;

MoaaepXkKa CUHXPOHHbIX U ACMHXPOHHbIX onepaLmi BBOAaA-
BbIBO/IA.



OpraHmnsauus napannienbHou paboThl
YCTPOUCTBaA BBOAA-BbIBOAA M MPOLECCOPA

Kaxaoe ycTponcTBo BBOAA-BbIBOAA — AMCK, MPUHTEP, TEPMUHAN —
nMmeeT 610K ynpasneHus (KOHTPOJUIep YCTPOUCTBA).

KoHTponnep B3anMoAenCcTBYET C gpauBEPOM — CUCTEMHbBIM
NporpamMMHbIM MOAYNeM, NpeaHa3Ha4YeHHbIM ANs YNpaBieHus
YyCTPONCTBOM. oA, yripaBNeHNEM KOHTPOJISIEPA YCTPOUCTBO MOXET
paboTaTb HEeKOTOpoe BpeMsd aBTOHOMHO OT kKoMaHa OC.

[loacmncTteMa BBOAA-BbIBOAA AO/MKHA obecrneynTb paboTy — 3anyck u
NPUOCTAHOBKY pa3HO0b6pa3HbIxX ApanBepoB, obecneyms npuemsieMoe
BPEMS peakLUUKM KaXxaoro ApanBepa Ha He3aBUCKMMble CODbITUS
KOHTposnepa.

C Apyroi CTOpoHbl, HE06X0AMMO MUHUMW3NPOBATbL 3arpy3Ky
npoLieccopa 3a4a4yaMu BBOAA-BbIBOAA.



CornacoBaHue ckopocTen obMeHa
M K3LWMPOBAHUS AaHHbIX

[lpn obMeHe MHPOopMaLnM B CUCTEME BO3HMKAET 3a4a4ya
COrslIacoBaHMsl CKOPOCTM BbINONHAEMbIX NPOLIECCOB.
CornacoBaHue CKOPOCTM OCYLLECTBNAETCS 3a cUET bydepusaumm
NAHHbIX B ONepaTUBHOWN NaMSATU U CUHXPOHM3aLMN AOCTYNa
npoLeccoB K bydepy.

B HeKoTOopbIX ciiydasx cBO60AHOM onepaTMBHON MaMATH
HEA0CTaToOYHO ANA 6ydepu3aumnn AaHHbIX. [Insa pasMelleHns
[NAHHbIX B Bydepe ncnonb3yoTcs cneumanbHble pannbl — Cny-
annbl.

Apyrou cnocob — ncnonb3oBaHne bychepHon namMaTH B
KOHTpPOJ/Ifiepax BHELLHUX YCTPOMCTB. HanpuMep, 1Crosnb30BaHMe
NaMaTW, YCTAHABIMBAEMOW Ha BUAeoadanTepax.



PazpgenexHune ycTtpoucTs u

* [aHHbIX MeXay npoueccamm

YcTpolicTBa BBOAA-BbIBOJAA MOIYT NMPeAoCTaBAsATbLCA NpoLeccam
B MOHOIMOJSIbHOM W pa3aensieMoM pexnmax.

3apaya OC obecrneynTb KOHTPO/b AOCTYNa K AaHHbIM pecypcaM
CUCTEMbI NYTEM NPOBEPKM MNpaB NoJsib30BaTesNsl, OT UMEHMU
KOTOPbIX BbIMO/HAETCSH rnpoLecc. OnepauMOHHaﬂ cucTema uMeet
BO3MOXXHOCTb KOHTPO/IMPOBATb AOCTYN HE TONbKO K YCTPOUCTBY
B LIE/IOM, HO U K OTAE/bHBIM MOPUMAM A3HHBIX.

[py pasaeneHnn yCTpoucTBa MeXxay NpoLeccaMn BO3HUKAET
HEobXoAMMOCTb B pa3rpaHNYEHNM NMOpLNK AAHHbBIX OT ABYX
npoLeccoB. [Insa XpaHeHUs oyepeamn 3aaaHnn NpUMeHSeTcs
cnyn-ansi, KOTOPbIN CUHXPOHM3UPYET CKOPOCTU PaboThl
YCTPOMCTBA M OMepaTMBHOM MNaMsATH.



ObecneyeHne yaqobHOro nOrM4yeckoro
MHTEepdenca Mexay yCTpoucTtBamMmun u
* OCTa/IbHOW YaCTbO CUCTEMDb

« PasHoobpasune ycTponcTB BBOAA-BbIBOAA AenaeT
aKTyasibHOM 3aAa4y CO3AjaHnsi SKpaHMPYHoLLEro
HTepdenca Mexay nepmdepmmnHbIMU YCTPOUCTBAMU
N NPUIOXEHUAMN.

» CospemeHHble OC nogaep>xmBatoT hansioByto MOAESb
paboTbl YCTPOWCTB, NMPU KOTOPOM YCTPOUCTBA
NpeacTaBsAOTCS Ha60p0M 6anT, C KOTOPbIMM
paboTaloT nocpeacTBoM YHVICbMLI,VIpOBaHHbIX
CUCTEMHbIX BbI30BOB (read, write).

= [na petannsaunm KOHKPETHbIX CBOUCTB
MCNONb3YIOTCA cneundunyeckme Moaenn yCTpoucTB
KOHKPETHOro Tuna — rpauyeckasi noacucTema,
NpuUHTEP, CeTeBble aaanTepbl U T.A4.



[loaaeprkka LWMPOKOro criekTpa
NpanBEPOB C BO3MOXXHOCTbO MPOCTOro
BK/IIOYEHMSA B CUCTEMY HOBOIO ApanBepa

« [OCTOMHCTBOM MoACUCTEMbI BBOAA-

BbIBOAA OMEPALMOHHON CUCTEMBI Appo OC
SBNSIETCA pa3HOObpasne YCTPOUCTB, _
nogaep>xueaembix gaHHon OC. DKI

= [Ans co3gaHust apanBepoB HeobxoanmMo s —

Hanuume ynobHOro n OTKPbITOro
NHTEepdenca Mexay ApavBepamm
apyruMm komnoHeHtamm OC.

= [lpaniBep B3aMMOAENCTBYET, C OIHOM
CTOPOHBbI, ¢ Moaynsamu sapa OC, a
[IPYron CTOPOHbI — C KOHTPO/IEpamMm

BHELLUHWX YCTPOWCTB. [lpaneep nMeeT T
ABa ?HTepcbeMca([d)KI (d(r:}ver ernel DDI
interface) n DDI (driver device

interfaceg. —

KoHTposnnep yctpomncrea




[MHaMmnyeckasa 3arpyska v
BbIFPYy3Ka ApanBepOB

= [pyron npobnemoun paboTbl C yCTPOMCTBAaMK BBOAA-
BbIBOAA ABNSIETCA NpobsieMa BK/IIOUYEHWS ApanBepa B
coctaB paboTtatouien OC — nMHaMU4ecKas
3arpy3Ka/BbIrpy3Kka Apansepos.

= CnocobHOCTb CUCTEMBI @aBTOMATUYECKN 3arpyXaTb U
BbIFPY>XaTb M3 ONEPaTUBHOM NaMATH TpebyeMbin
ApanBep nosbiwaeT yHuBepcanbHocTb OC.

= AbTEPHATMBOW AMHAMWYECKOM 3arpy3ke ApanBepoB
NpU N3MEHEHUN TEKYLLEN KOHMUIYPALIMN BHELLHMX
YCTPOWCTB SABNSETCS MOBTOPHAs KOMNUAAUMA KOAa
aapa ¢ TpebyembiM HabopoM apamBepos. Npumep —
HekoTopble Bepckun UNIX.



[oaaep>kka pannoBbIX CUCTEM

« BHEWHAs naMaTb BbIYMCIUTEIbHOWM CUCTEMbI NMPEACTAB/IAET
cobon nepueprmHble YCTPOMUCTBA, Ha KOTOPbIX XPaHUTCA
6onbluas YyacTb NONb30BATENBCKON MH(POPMALIMM U CUCTEMHbIX
[NaHHBbIX.

« [ns opraHusaumm xpaHeHns MHPOPMaLMN HA BHELIHWX
HOCUTENSX UCMOMb3yeTcs (hannoBas MOAENb.

= [ns obecneyeHnsa AoCTyna K AaHHbIM UCMOJb3YETCS
cneLmnanbHblii NPOrpaMMHbIA C/loKn, obecneynsatoLLmy
NoAAEPXXKY paboTbl C KOHKPETHOM cbamnosom CUCTEMOWN —
npansepbl hanioBoN CUCTEMBI.

= [Onga obecneyeHnss BO3MOXXHOCTU paboTbl C HECKOJIbKUMU.
(hanIoBLIMM CUCTEMA NMPUMEHSIETCA MOAXO0/, OCHOBaHHbIN
NPMMEHEHNN CNeLManbHOro Cfos, C KOTOPbIM B3aMOAENCTBYIO
npunoxexHnsa OC — HanpuMep, cnon VFS (virtual file system) B
HeKkoTopbIx Bepcuax UNIX.



[Mopaepxka CMHXPOHHbBIX U @CUHXPOHHbIX
onepauun BBOAa-BbIBOAA

« Onepaunn BBOAA-BbIBOAA MO OTHOLLEHMIO K
NpOrpaMMHOMY MPUIOXKEHUIO BbIMNOTHAOTCS B
CUHXPOHHOM W/ aCUHXPOHHOM peXxmnmax.

= CHMHXPOHHbIN PEeXXUM — MNPUNOXKEHNE
NPUOCTaHAB/IMBAET CBOIO paboTy U XAET OTK/IMKA OT
YCTPOUCTBA.

= ACMHXPOHHbDbIN PEXUM — MPUNOXKEHNE NPOAOIHKAET
paboTy, napannenbHO C OXXNAAHMEM OTKIIMKA OT
YCTPOUCTBaA.

= OnepauuoHHble CUCTEMbI A1 Pa3HbIX NPUITOXKEHUN
NIO/DKHbI 06€CneYnTb CUHXPOHHYIO U aCUHXPOHHYIO
paboTy C yTpoMUCTBaMM.



MHOrocnomHasa mozaenb NoACUCTEMDI
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MeHe)xepbl BBOAAa-BbiBOAA

« [Ina koopauHaumu paboTbl ApaiiBepoB B noacMcTeMe BBOAA-
BbIBO/JIA BbIAENAETCS CrneLmasibHblii Moy b, Ha3blBAEMbIN
MeHe)XepoM BBO/A-BbiBOAA.

= BepxHui cnon MeHemykepa COCTaBNAT CUCTEMHbIE BbI3OBbI
BBO/1a-BblBO/1a, KOTOPbIE MOJTYYAIOT 3aMpOoChl OT NMPUNOXKEHNI 1
nepeajipecytoT UX onpeseneHHbIM ,u,paMBepaM

= HWXHWI cnoi peanusyeT B3aMMOAENCTBME C KOHTPO/IEPaMU
BHELLHMX YCTPOWCTB, 3KpaHMpys ApaiBepbl 0T 0cobeHHoCTeN
annapaTHoOM nnachoprl KOMMbloTepa.

« Ewe oaHa dyHKUMA MeHemxepa BBOAA-BbIBOAA — OpraHn3aLms
B3aVMOAENCTBUS MOAYNel BBOAA-BbIBOAA C MOAY/ISIMU APYTUX
noacucteM (ynpaBneHue npoLeccamMmmn, BUPTYyasnbHOM NaMsATbIO U

T.0.).



ﬁ CrneumanbHble dansbl

Ans yHudbuKaumMm onepaummn n CTpykTypmsaumm
NnporpamMMHoro obecrneveHusi BBoAa-BbIBOAa
YCTPOWCTBA pPAacCMAaTPUBAIOTCA KaK HEKOTOpbIE
cneuuyanbHble (BUPTYasbHble) danbi.

« TakoW noaxof No3BOJISAET UCMOMb30BAThL OOLLINIA
Habop 6a30BbIX onepauuni BBOAA-BbIBOAA A1 NIOObIX
YCTPOWUCTB, 3KPaHMpPOBaTb cneunduky yCTpOMCTBa

« Hanpumep, B onepaumoHHbIX CUCTEMaX CEMENCTBaA
UNIX, cneumanbHble annbl MOMELLAIOTCA B KaTasnor
/dev. Npn NosBNeHMN HOBOIro YCTPOUCTBA
aAMUHUCTPATOP UMeeT BO3MOXXHOCTb CO3AaTb HOBYIO
3aMncCb C NMOMOLLbIO KOMaHabl mknod.



Jlornyeckaa opraHusaund
(banoBON CUCTEMbI

» OaHoM 13 ocHOBHbIX 3aaa4 OC — npegocraseHne
yA0BHOro nosib30BaTENbCKOro MHTEpPdENCca npu
paboTe C AaHHbIMU, XPAHALLMMUNCS HA HOCUTESSIX.
Jlornyeckas moaens B pamkax OC noameHsieT
(PM3nYeCKyto MoaesNb pa3MeLlieHNs AaHHbIX Ha
HOCUTENSIX.

= ®ann — nMeHoBaHHasA 06/1acTb BHELUHEN NaMATH, B
KOTOPYIO MOTYT 3arnm1cbiBaTbCA U OTKYyA MOTYT
CYMTbIBATbCSA AaHHblE. [TpuMeHeHne hannos
NO3BOJISET PELUUTL CNeayoLne 3a4a4u:

[lonroBpeMeHHOe XpaHeHne nHdopMaumm;
. CoBMECTHOE MCMnosb30BaHNE MHMOopMaLMU.



* dalinoBas cucTeMa

= ®annosBas cucrema — Yactb OC, BK/IoYaoLas:

CoBOKYMHOCTb Bcex halnoB Ha AMCKaX;

Habopb! CTPYKTyp AaHHbIX, UCMOMb3yeMbIX ANS YNpaBieHUs (Katanoru,
AECKPUNTOPbI (hainnos, Ta6nV|L|,b| pacnpeaeneHns cBO60AHOI0 N 3aHATOro
NPOCTPaHCTBA);

KoMnneKkc CUCTEMHbIX NPOrpaMMHbIX CPEACTB, peanu3yoLmMx onepaumn Hag,
$amnaM)M (co3paHue, ynaneHue, yteHme, 3anncb, MMEHOBaHME U NMOUCK
annoBs

B MHOrononb3oBaTeNbCKMX CUCTEMAX A06aBNSAOTCA DYHKLMM MO
obecneyeHunto 3aLMTbl AaHHbIX OT HECAHKLIMOHMPOBAHHOIO 0CTYyNa.

= daiinoBble CUCTEMbI MOAAEPXKMBAIOT HECKO/BKO (PYHKLIMOHABHO
pa3/In4YHbIX TUMOB (PanoB:

O6bluHbIE hannbl;
KaTanory;

CcbInky;
iIMeHOBaHHbIE KaHanbl;
KoHBelepsbl 1 T.A.



Mepapxmnyeckasa CTpyKTypa
(banoBON CUCTEMbI

Windows
= [lonb3oBaTenu obpallatoTcs K
hannam nNo Ux CUMBOJIbHbBIM
nMmeHaMm. [ns ynobcrea :
Nosib30BaTens nornyeckas 1336 system32

CTPYKTYpa XpaHEHUS AaHHbIX
NpeAcTaBASeT nepapXnMUecKyto
CTPYKTYDY.

« ['pad, onucbiBaOLLNIK CTPYKTYPY

(annoBon CUCTEMbI MOXKET

NpeacTaBNsaATb cCO60M AepeBo
Wn CeTb.

« B Windows ncnonbasyetcs
ApeBOBMAHAs opraHu3aums, B
UNIX — ceTeBas.




MMeHa dpannos

= Kaxabin dann nMeet HEKOTOPOE CMMBOJIBHOE NMS. B
MepapXNYECKMX CUCTEMAX BbIAENAIOT TPU TUMA UMEH
annos:

- [poctoe (uMs panna B npeaenax 0AHOro Katanora)

= [onHoe (uenoyka NpoCTbIX CUMBOJIbHBLIX UMEH BCEX
KaTasioroB, Yepes KOTopble MpoxXoAuT NyTb OT KOPHS A0
danna)

= OTHOCUTENbHOE (MMSA BKIIOYAET MMEHA KaTasioros, Yepes
KOTOpble MPOXOAUT MapLIPYT OT TEKYLLEero Katasora K
MCKOMOMY banny).
= B pasnnyHbiX onepaunoHHbIX CUCTEMaxX eCTb CBOU
OrpaHnU4eHua Ha UCnosib3oBaHWe CMMBOJIOB MpPU
MPUCBOEHMN MMEHMU, A TAKXKE HAa ASTMHY
OTHOCUTENBHOIO M NOSIHOrO UMeHN anna.



MoHTUpOBaHWe panioBou
CUCTEMDI

« B obweM cnyyae BbMMCAUTENBHASA CUCTEMA MOXKET
MMETb HECKONbKO YCTPOUCTB BHELLIHEW NaMAaATh. [Ons
obecneyeHnss 4OCTYNa K AaHHbIM, XpPaHALWMMCS Ha
Pa3HbIX HOCUTENSAX UCMOJb3YIOTCA ABa NoAXoAa:

- Ha kakpom ycTponcTee pa3MellaeTcs aBTOHOMHas
hannoBas cmcrteMa, Co CBOMM EPEBOM KaTasloros
(Hanpumep, B MS-DOS HakonuTenu HyMepyoTcs a:, C: U T.
a.).

= MoHTMpoBaHMe hannoBon CUCTEMbI — ornepaLms
o6beanHeHna annoBbIX CUCTEM B €ANHYIO (pannoByto
cuctemy (Hanpumep, B OnepaLMOHHbIX CUCTEMAaxX CEMENCTBA
UNIX).



* ATpVbYTHI hanna

ATpnbyT — MHopMaLusi, onmcbliBaroLLaa HEKOTOPLIE CBONUCTBA
doavna, Hanpumep:

Tun danna

Bnageney ganna
Co3pgaTenb danna

[Maponb Ana gocryna K
cdanny

NHdopmaums o
paspeLleHHbIX onepaLmsax K
anny

Bpemsa co3naHus,

nocneaHero AocTyna u
Moandukaummn danna

[1pn3HaK «TONbKO ANd
YTEHNA»

[Mpu3HaK «CKpbITbIN hann»

PU3HAK «CUCTEMHBIN
ann»

Mpu3HaK «ABONYHbIN/
CUMBOJIbHbIN han»

pU3HAK «BPEMEHHbIN
ann»

[pu3HaK 610KMPOBKHK
[nvHa 3anncn B danne

Ap.



Jlornyeckaa opraHusaund
danna

= B oblem cnyyae gaHHble, XpaHsawmecs B danne,
MMEIOT HEKOTOPYIO NOrNYecKyto CTpykTypy (dpopmat
XpaHeHWs AaHHbIX). NoanepxaHue CTPYKTYpbl
[aHHbIX B paine Bo3naraerca Mo LENMKOM Ha
npunoXxexne, nmbo Yyactb MYHKLUMN Ha danoBytO
CUCTEMY.

= HecTtpykTypnpoBaHHasa Moaenb gannia WMpoKo
ncnonb3yetcs B 60nblUMHCTBE coBpeMeHHbIX OC.

« CTpyKTypupoBaHHbI ann paccmMatpusaeTca OC, Kak
ynopsaoyYeHHass COBOKYMHOCTb IOMMYECKUX 3armcen.
Pa3zBuTMeM AaHHOro noaxoada ABNAKOTCA CUCTEMDI
ynpasneHns 6asamu aaHHbix (CYB).



