OnepanmuoHHbIe Cpeabl,
CUCTEMBI U 000 J0MKH

CIEHUAJBLHOCTh OU3HeCc-UH(pOpPMATHKA

JIEKTOP : JOKTOP TEXHUYECKUX HAYK,
npogeccop Hazapos C.B.

HHHHHHHHHHHHHHHHHHHHH



OnepaunoHHbIe cpeabil,
CUCTEeMbIl U OOONOYKMU

TemMaruyeckuu pacyer 4acosB

AYTUTOPHBbIE YAChI
DopmBblI Camocros | Beero
Cemunapckue n | Beero TEKYIICIo -TCJIbHAs | 4aCOB
IMPAKTHYCCKUC KOHT Pe T
Jlekuuun 3aHSITHS OHARO.T padora
IIpakTu4yeckue
3aHATHS,
KOHTPOJBbHBIE
3 O 3 0 60 padoThI, AOMALIIHEE 1 02 1 62
3aJlaHHue




CTpyKTypa Y4eOHbIX TEM

No Ha3Banue teMbl Jlexuun Cemunapnl

(aac) (4ac.)

Tema 1. BBenenne. Haznauenue, QyHKIUN U apXUTEKTypa 6 4
onepanuoOHHbIX cucTeM. OCHOBHBIE OIpeeIeHUs] U TIOHATHUS

Tema 2. Ilpoueccol 1 moToku. Ili1IaHMpoBaHUe U CHHXPOHU3AIUA

Tema 3. Ynpasiienue namMsaTbi0. MeToabl, aJJTOPUTMBI M CPECTBA

Tema 4. daiijioBbIe CUCTEMBI, YIIPaBJIeHHUE BBOJAOM-BbIBOIOM

Tema 5. PacnipenesieHHbIe OnepanuOHHbIE CUCTEMbI U CPe/bl.
Konnenuun pacnpenesientoi oopadorku. CereBblie CJIy:KObI

Tema 6. bezonacHocTh, AMarHocTHKA U BocctaHoBJaeHue OC nmocJie
0TKa30B

Tema 7. CeTeBble onepanoHHbIE CHETEMBI
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Tema 1. bBegeHue. nasHaveHue,
bYHKLUMN N apXUTEKTypa onepaunoOHHbIX
cucteM. OCHOBHbIe onpenerieHusa m
NOHATUSA

1.1. Onpeaenexune onepaumoHHon cuctemsl (OC). Mecto OC B
nporpaMMHOM ob6ecne4yeHnmn BbIYUCTIUTENbHbIX CUCTEM

1.2. 9BonOUNSA onepauuoHHbIX CUCTEM

1.3. HasHaueHwue, coctaB u pyHkuumn OC

1.4. ApXUTEKTYpPbI ONepaLnoOHHbIX CUCTEM

1.5. Knaccudmkaumsa onepaumoHHbIX CUCTEM

1.6. AhdhekTMBHOCTL M TPpeboBaHUA, npeabaBnsemMble K OC

1.7. MHOXecTBeHHbIe nNpuKnagHble cpeabl. COBMECTUMOCTL

1.8. UHcTannauuna n KoHdurypupoBaHue onepauMoHHbIX CUCTEM

K = :
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1.1. OnpepneneHune onepaunoHHou cuctembl (OC). Mecto OC
B NpOorpaMmMHOM ob6ecrne4yeHUmn BbIYUCTIUTESIbHbLIX CUCTEM

1946 r. — ENIAC (Electronic Numerical Integrator and Computer) — moJiHoe
OTCYTCTBUE Kakoro-iuoo IO, nporpammupoBanue nyreM KOMMYTAalUN
YCTPOHUCTB.

Hauano 50-X . — MOABICHUE aTOPUTMHAYECKUX A3BIKOB M cUCTeMHOTO [10.
Yci10:KHEeHe MPoLecca BbINOJHEHUS POrpamMM:
I.-3arpy3ka Hy’KHOTO TPaHCIATOPA.
2. 3arycCK TPaHCIATOPA U MTOJYYCHUE TPOrPaMMbl B MAIIIMHHBIX KOJAX.
3. CBs3bIBaHHE NTPOrPaMMbl C OMOIMOTEYHBIMU MOAMNPOrPAMMAMHU.
4. 3amyCK porpamMMsbl Ha BBIIIOJTHEHUE.
5. BeiBOJ pe3yinbTaTeB padOTHl Ha MevaTarolee Wik Apyroe yCTporucTBO.

JI1st noBeIeHus 3(pPEKTUBHOCTH UCTIOb30BaHUsI DBM BBOIATCS Oneparopsl,
3aTeM pa3padaTbIBAIOTCS YHPABISIONIME IPOrPaMMbl — MOHUTOPHI - IPOOOPa3bl
OTICPALIMOHHBIX CUCTEM.

1952 . — IlepBass OC co3nana ucciiea0BaTe/LCKOM J1adoparopuen
¢pupmbl General Motors nias IBM-701.

1955 . — OC nas IBM-704. Konen S0-x.rogoB: si3bIK yIpPaBJeHUS 32JaHUSMH H
NMaKeTHasi 00padOTKa 3aJaHMIA.

K = L
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1963 . — OC MCP (I'1aBHasi ynpaBjsiouias nporpaMmma) J1Jsi KOMInbHTEepoB
B5000 ¢pupmbl Burroughs: myabTHnporpaMMupoBaHue, MyJIbTHIIPOLIECCOPHAA
00pa0doTKa,BUPTYyaJIbHAS IAMATH, BO3MOKHOCTD OTJIAJAKH MPOrPaMM HA SI3bIKE
HCXOAHOI0 YPOBHs, cama OC HammcaHa Ha sI3bIKEe BHICOKOIO YPOBHSI.

1963 r. — OC CTSS (Compatible Time Sharing System — coBMecTumas cucrtema
pasgeneHus BpemeHu ansa komnototepa IBM 7094 — MaccayyceTtckun
TEXHONOrM4YeCKUA UHCTUTYT.

1963 . — OC MULTICS (Multiplexed Information and Computing Service) —
MaccauyceTCKMH TeXHOJIOTHYeCKUl HHCTUTYT.

1974 r. — (UNICS) UNIX (Uniplexed Information and Computing Service) gns

komnbtoTepa PDP-7, ny6nukauma ctatbu Putum (C) n TomncoHa.

1981 . — PC (IBM), DOS (Seattle Computer Products) — MS DOS (b. I'eiitrc).
1983r. — Apple, Lisa ¢ Apple, Lisa ¢ GUI (ar 9Hrens6apt — CtaHdopa).
1985 . — Windows, X Windows u Motif (misa UNIX).

1987 r. — MINIX (3. TaneHb6aym) — 11800 ctp. C n 800 accembnep (Mukposapo — 1600 C
n 800 accembnep)

1991 r. — Linux (JIunyc TopBaabiac).
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Pacnoaoxkenne OC B uepapxuuecKou CTPyKType
IMPOrPaAMMHOI0 M AIlIIAPaTHOIO0 o0ecIeYeHus

KOMIIbIOTEPA

KoHeuHbIN IOJIL30BATEIDL

Mporpammuct

!

I[MpukiagHbie NPorpamMmel

OnepanmuoHHasi cucreMa
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ONEPAUNOHHAA CUCTEMA

- 3TO HAbGOp NporpaMmm, KOHTPONMUPYOLWMX PAOOTY NPUKNAAHbLIX
nporpamMm U CUCTEMHbIX MPUSTOXEHUN U UCMNOSTHAIOLLUX Ponb

UHTepdgenca mexay norib3oBatensaMu, NpPorpamMmMmmMcTamum,
NPUIIOXXEeHUAMU U annapaTHbIM obecneyeHnemM KoMmnbLoTepa.

ONEPALUNOHHAA CPELIA

- nporpamMmMmHas cpega, oopasyemas onepaLuMoOHHON CUCTEMOM,
onpeaenswowas nHTepdgenc NnpMKkNnagHoro NnporpaMmmMmmMpoBaHUA
(API) kKaKk MHOXXeCTBO CUCTEMHbIX (PYHKLMN N CepBUCOB

(cucTteMHbIX BbI3OBOB), NpeAocTaBnsieMbIX NPUKNagHbIM
nporpaMmmam.

ONEPALIMUOHHAA OBOJIOYKA

- YacTb onepaunmoHHOM cpeabl, onpepensowas uHTepdgenc
nornb3oBaTens, ero peanusauuro (TeKCToBbIN, rpacnvecknm u T.n.),
KOMaHAHble U CepBUCHbIe BO3MOXHOCTMU NoJib3oBaTersis No ynpasrneHuro
NpUKNagHbIMM NporpaMmMamMm U KOMMNbLIOTEPOM

OnepaimoHHbIE CUCTEMBI



1.2. OBOnNOLKUA onepaLnoHHbIX CUCTEM

T

‘ Mnorompor-
BTOPOE paMMHBbIE

IIOKOJICHHE —r OC

I[HOHpOl"-
paMMHI)IG

(mepBoe
MTOKOJICHHE)

(l)TcyTCTBI/IC OC
(mynmeBoe
ITOKOJICHHE)

1

1970 JluHamuyeckoe pacnpeaesieHue OCHOBHOM MaMSITH
Paznenenne BpeMeHr, MHOTOTEPMUHAIBLHBIE CUCTEMBI
UNIX (PDP-7), Ken Thompson

1965 Vnpasisiemoe MyIbTHIIPOTPAMMHUPOBAHUE

Knaccuueckoe mynpTunporpammupoBanue, OS/360

OC CTSS (1963), MULTICS (wauano pador)

OBepJieHbIE CTPYKTYPBI

Jlornueckasi cucteMa yrpaBjieHUs BBOAOM=BbIBOJIOM
1960 Cucrtemsbl npeprIBaHU, KOHTPOJIbHBIC TOUKH

VYrpapnenue QannaMmu, TaiMephI

Cnynunr (SPOOL)

MonuTOpsI

1955 Meroas! noctyna, noiuodydepusamnus
3arpy3umKu, peIaKToOpbl CBS3EH

1950 JduarHoctuyeckue mporpaMmabl

AcceMOnepbl, MAKPOKOMAaHIbI
bubnnotexku noamnporpaMmm

1946 IlepBblil KOMIIBIOTED

11
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pacrtpe-
JIeTICH-
HBIC

OC

CCTCBBIC

OC

s

MHOTO-

IpoIec-

COPHBIEC
OC

MHOTO-

OC

1965

MAIlTMHHBIC

YETBEPTOC
IIOKOJIEHUE NetWare 4.0 — 93, Windows NT 3.1=.93

OC

TPEThE

ITOKOJICHUC

OC

|

42007 Windows Vista, Windows 7
2005 Windows 2003, 64-pa3psaHas

2003 Windows 2003

NET Framework, MAC OS X
2000 Windows 2000

Windows 4.0 — 1996

1995 Windows 95
KopnoparuBabie HHPOPMAITMOHHBIC CUCTEMBI

Linux 0.01 - 1993

1990 MINIX — 87 (11800 ctp. C + 800 cTp. Asm.)
OS/2 - 87

1985 OS-Net (Novell) - 83, MS-Net - 84, Windows 1.0 — 85
Nutepner (1983), [lepconanbubie kKomnbrOTEpHI (1981)
MS DOS 1.0 — (1981)

1980~ Cetu 9BM, UNIX, TCP/IP
JlokanbHbIE CETH

1975 SNA(System Network Architecture), MULTICS
IIpotokoa X.25, TeneodpadboTka, 6a3bl JaHHBIX
BupryansHas 9BM, BupryanbHast namsTh

12
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O 1 ON IN/KA W N —

9.

10. DOS/VS (/luckoBas BUpTyaiabHas CUCTEMA)
11. OS/VS1 (BupryanbsHas cuctema 1)
12. OS/VS2 (BuptyanbHas cucrema 2)

. OS/360 —MVT (MyapTUIpOrpaMMHUPOBAHUE C TIEPEMEHHBIM YHCIIOM 3a4a4) ', <€—
. OS/360 — VMS (CucteMa ¢ nepeMeHHOM MaMsIThIO)

OnepauunoHHble cnuctemsol IBM

. BPS/360 (ba3oBas nporpaMMHas OAEP>KKa)

. BOS/360 (ba3zoBas onepaluoHHas CUCTEMA)

. TOS/360 (JIenTOouHas onepanoHHas CUCTeMa)

. DOS/360 (/IuckoBas onepalinioOHHasi CUCTEMA)

. OS/360 — PCP (IlepBuuHas ympaBJisitolas mporpaMma)

. OS/360 — MFT (MynbsTUIIpOrpaMMHUpPOBaHUE ¢ GUKCHPOBAHHBIM HUCIOM. 3a/1a4) <€

CP-67/CMS (Yupaesnsromas nmporpamma 67/ 1uagoropasi MOHUTOpHAS CHCTEMA)

13. VM/370 (BuptyaibHas MalllliHAa)

nu | R}
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1.3. HasHa4veHue, coctaB n pyHkummn OC

Ha3znauenue

1. OGecneueHue y1o0Horo unrepgeica [NpuaoxeHus.,
[10J1b30BATEJb| - KOMIIBIOTEP 32 CYET NMPEI0CTABIASEMbIX

CEPBUCOB.
1.1. UHCcTpYyMEeHTHI AJisl pa3padoTKu NPOrpamMmm
1.2. ABTomMaTu3anus MCMOJHEHUS MPOrpamMm
1.3. EnnHoo0Opa3ubiii MHTEPdEnc J0CTYNAa K YCTPOMCTBAM BBOAA-BbIBOA
1.4. KonTpoaupyemsbii 10cTyn K ailiam
1.5. YnpaBiieHue 10CTYIIOM K COBMECTHO HCnOJIb3yeMod IBM H ee peecypcam
1.6. OO0HapykeHue omKrdoOK U UX 00padoTKAa
1.7. Y4er ucnosib30BaHuA pecypcoB

2. Opranmszainys 3¢ @peKTHBHOIO UCI0Jb30BaHUA pecypcoB IBM
2.1. IlmnanupoBaHue MCIOJIb30BAHMUSA pecypca
2.2. YoBJ€TBOPEHHE 3aAIPOCOB HA PeCyPChI
2.3. OrciexxMBaHue COCTOSIHUS M Y4eT HCI0JIb30BAHUS pecypca

2.4. Pazpenenue KOH(PIUKTOB MEXKIAY NMPOLECCAMHU, TPETEHAYIOIIUMH HA OXHA U
Te 2Ke pecypchl

nu 14
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3. OQ0JeryeHye NpoueccoB IKCIIYVATAINMU ANNAPATHLIX U
IPOrPAMMHBIX CPEIACTB BbIYMCINTEILHOM CHCTEMBI

3.1. llupoxkuii HA0OP CJaYKEOHBIX MPOrpaMm (YTHJIHUT), 00eCIeYuBAIOIIMX
pe3epBHOE KONMMPOBAHME, APXMBALUIO TAHHBIX, IPOBEPKY, 0OUUCTKY,
AeparMeHTANNIO JTUCKOBBIX YCTPOMCTB M JP.

3.2. CpeacrBa IMArHOCTUKH M BOCCTAHOBJICHUA Pa0OTOCIIOCOOHOCTH
BbIYHUCJIUTEIbHON CUCTEMbI M ONICEPALUOHHON CHCTEMBbI:

- IMATHOCTHYECKHUE MPOrPaMMBbI /IJIf1 BbISIBJICHHUS OIIMO0K B'KOHpUIypaunuu
OC;
- CpeACTBA BOCCTAHOBJICHMS MOCJIEAHEH pad0TOCIIOCOOHOM KOH(pUTypauuu;
- CpeACTBA BOCCTAHOBJICHUS MOBPEKACHHBIX U MPONABIINX CHCTEMHBIX
(¢aisioB u ap.
4. BO3MOKHOCTH Pa3BUTHUA
4.1. O0OHOBJICHME ¥ BOBHUKHOBEHHE HOBBIX BH/IOB ANIIIAPATHOIO 00ecreYeHust
4.2. HoBble cepBUCHI
4.3. UcnipaBjieHus (0OHApYyKeHHE IPOrPAMMHBIX OIIM0OK)
4.4. HoBble Bepcuu u pexakuuu OC

nu 15
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CocTtaB KOMMNOHEHTOB U (PYHKLUN
onepaumoHHOU CUCTEMDI.

. YIipaBJieHHM e poueccamu

. YipaBJieHME TAMATbIO

. YripaBJjieHue (paniaMu

. YIIpaBJjicHUE BHEIIHUMM YCTPOMCTBAMH

. 3amMTa JaHHbIX

. AIMMHUCTPMPOBAHHE

. UHTEep(derc NPUKIATHOTO NPOrPaMMHUPOBAHUS
. Ilosib30BaTEJILCKUU MHTEPDENC

|
2
3
4
5
6
7
8
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1.4. ApXUTEKTYpPbI onepaumoHHbIX CUCTEM

OCHOBHBIE INPUHIIHUIIBI PASPABOTKU APXUTEKTYPbI
OINEPAITMOHHbBIX CUCTEM:

1. Konnenmus MHOTOYPOBHEBOU UEPAPXUUECKON BBIUUCIUTEIIBHON CUCTEMBI
(BUpTyasibHOM MamMHbl) ¢ OC MHOTOCIOWHOM CTPYKTYPHI.

2. Paznenenue moayiner OC no yHKIMSM Ha ABE TPYIIILI: SAPO — MOIYIIH,
BBINOJIHAOIIKE OCHOBHBIC PyHKIIMKU OC, 1 MOAY/IH, BHITIOJHSIOIIE OCTAIbHbBIC
(BcriomoraTesibHbIe) (PYyHKIUH.

3. Paznenenue moayier OC 1o pa3MeNIeHUIO B NaMSATH BEIYHMCIUTECIBHON CHCTEMBI:
PE3UICHTHBIE, TIOCTOSSHHO HAXOASAIIUECS B ONIEPAaTUBHOM MaMsTH, U TPaH3UTHEIC,
3arpy>kaeMbl€ B ONIEPATUBHYIO MaMTh TOJbKO HAa BPEMS BBITIOJIHEHUS CBOUX
(yHKIIHIA.

4. Peanuzanus AByX peKHUMOB pa0OThI BBIYUCIUTEILHON CHUCTEMBI:
MPUBWIETUPOBAHHOTO pexknma (pexxuma sijipa — kernel mode) nnu pexxuma
CyIepBH30pa (SUPErvisor) M Mojb30BaTeIbCKOTO pexxuMa (user mode) Wi pexuma
3aga4a (task mode).

5. Orpannyenue PyHKIMM sapa (a, CISA0BATEILHO M YHCIIa €0 MOAYJICH)
710 MUHUMQJIBHO HEOOXOIUMBIX (PYHKITUH.

nu |
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6. MoaynbHOE cTpoeHHuE (OJJHOKPATHO MCIOJIb3yeMble — IIpH 3arpy3ke OC) u
IIOBTOPHO MCIIOJIb3yEeMbI€ (IPUBUICTUPOBAHHBIE — HE JOIYCKAIOT
IIpepbIBaHUM, peeHTEepaOeIbHbIC — JOIIYCKAIOT IIPEPhIBAHUS Y OBTOPHBIN
3aIlyCK, IOBTOPHOBXOJAUMBIEC — JOIYCKAOT IPEephIBAHUS IIOCJIE 3aBEPIIICHUS
CEKIIUH).

7. ITapameTprudeckas yHUBEPCaIbHOCTh. Bo3MoxkHocTh renepanuu OC u
CO3/IaHMsI HECKOJIBKUX pab0o4Yux KOH(PUrypaiui.

8. OyHKIMOHAJbHAsI N30BITOYHOCTb.
9. ®yHKHUOHAJIbHASI U30UPATEIBLHOCTb.

10. OTKpBITOCTH, MOAUDUIIUPYEMOCTh, PACIIUPIEMOCTh (BO3MOXKHOCTh
MOTYyYEHMS TEKCTOB UCXOAHBIX MOJYJICH).

11. MoOUIBHOCTh — BO3MOYKHOCTb MIEPEHOCA HA PA3JINYHbBIC allllapATHBIE
J1aT(OPMBL.

12. CoBMECTHUMOCTH — BO3MOKHOCTD BBITIOJIHEHUS TTPUIOKECHUHM, PACCUNTAHHBIX
Ha apyrue OC.

13. be3onacHOCTh — 3ammTa OT HECAHKUMOHUPOBAHHOTO JIOCTYMA, 3aIATa
JeTaJIbHBIX MOJIb30BaTEICH APYT OT JIpyra, ayauT, BO3MOKHOCTh
BoccranoBiieHus OC mociie cO0eB U OTKAa30B.

nu 18
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MonyibHo — nHTep(dercHbIN MOAX0] (CTPYKTYPHBIMA IMOAXO0T)

1. [lekoMno3uuusa cMcTeMbl Ha HAa MOAYNU NO CTPYKTYPHOMY UK (DyHKLIMOHANbHOMY
NPU3HaKYy.

2. Mogynu v ux B3aMMHble CBA3M 06pa3yloT abCTpaKLuio CUCTEMbI BbICOKOTO YPOBHS.

3. OnucblBaeTcA Kaxabiv MoAyNb U onpeaenseTcsa ero MHTepdenc.
4. MpoBoanUTCA AEKOMNO3ULMSA KaXaoro Moayns u T. 4.

Cnenudukanuu Moayjaed M UX MHTEP(PErcoB AT CTPYKTYPHYIO OCHOBY ISl
NMPOCKTUPOBAHMUSA KAKIAOT0 MOAYJIHA U BCEH CUCTEMbI B LEJIOM.

IIpaBuibHOE oOmpeae/ieHue M BbIAeJCHHE MOAYJell NpeacTaABISET nco0ou
CJIOKHYI0 3a1a4y.-TeCHO CBSI3aHHbIE MEXKAY CO00M YACTH CHUCTEMbI HAOJIKHbI
BXOJAUTH B OJMH U TOT K€ MOAYJIb.

Pa3paboTunku mporpaMMHOIo 0O€cCIeueHrs] HAYMHAIOT paboTy ¢ OYEeHb IpyOoro u
HEMOJIHOTO HA0POCKa CXEMbI CUCTEMBI U MPEKAESBPEMEHHO 00palllatoT BHUMaHUE Ha JeTalu
OTHENbHBIX MOaysel. [loaToMy pelieHus, BAUSIONIME Ha CUCTEMY IIOOATBLHBIM 00pa3oM,
MPUHUMAIOTCS HE M3 TEX MPEANOCHIIOK, U3 KOTOPBIX HY>KHO U 0€3 ICHOI0 MOHWMAaHMS UX
MOCJIEICTBUM.

[IpexneBpemMeHHas peanr3anus IPUBOIUT K HEYCTOUYMBOCTH ITPOTPAMMHOIO
o0OecrieueHusi, KOTopasi 4aCTo TPEOyeT OrPOMHBIX YCHUIIUH MO MOAAEPKAHUIO CUCTEMBI.

OnepaimoHHbIE CUCTEMBI



MHoroc/ioMHas (MepapXuyecKas) CTPYKTYpPa ONepaluoOHHOM CUCTEMbI U METO/
NMPOEKTUPOBAHUS «CBEPXY BHM3» M «CHHU3Y BBEPX»

JnepaunoHHada cCuctemMa npeancrtaBnseTca B BUge nepapxumm croes.

BepxHui cnow onpepensieT BUPTyanbHYH MalMHY C XenaeMbIMU CBOMCTBAMMU.

Kaxabi cneayrowun cnon aetanusmpyeT Bblluenexalmmn, BbINOMHAA ANA HEro
HEKOTOPbIN Habop hyHKUMK.

MexcnovHble nHTepdeicbl NOAYUHAKTCA CTPOrM npaBunam. CBsau BHYTpY Cos MOTYT
ObITb NPON3BONbLHbLIMMU.

OtaenbHbI Moaynb cnos L(i) MoxeT BbINONHUTL paboTy CaMOCTOATENLHO UMK
nocneaywwwmmM BapmaHTam: o0paTUTLCA TONLKO K ¢noto L(i —1); oOpaTUTLCA K HEKOTOPOU
KomaHge onpepaenieHHoro cnos L(q), KoTopbIin BbINONHAET TpebyeMyto dpyHKUMIO (i — 2 <=
q <= 0); obpatutbca Kk ntobomy nocneayrowemy cnotro L(s), (i-2 <=s <=0).

JlocTouHCcTBA:
1. Mexay ypOBHSIMHA MOKHO OPTraHU30BaTh YeTKUN UHTEePdecC.
2. CucreMy MOKHO CIIPOCKTHPOBATH METOA0M «CBEPXY BHHU3)», a Peajn30BaTh METOA0M
«CHH3Y BBEpPX».
3. YPOBHM peaiu3ylTCs B COOTBETCTBUM C UX MOPSIKOM, HAYUHAA ¢ annaparypbl U Aajiee
BBEPX. 4.
Kaxayro HOBYI0 BUPTYAJIbHYI0 MAIIIMHY MOKHO J1€TAJIbHO MIPOBEPUTDH, MOCJIE Yero
MPOA0JIKATH JAJbHEHIIYI0 padoTy.
S. JIvo0oi cji0ii 1OCTATOYHO MPOCTO MOAU(PUIIMPOBATH, HE 3aTParuBas Apyrue cJiou u He
MEHSAS MEKCJIOMHBbIEC UHTEP(EHChI. 20

OnepaimoHHbIE CUCTEMBI
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MoHonnTHaa apxuTeKkTypa onepaumoHHON CUCTEMDI
OT npunoxeHni
CUCTEMHBIM HHTEpPeric

OC

IIpumep: pannue Bepcuu sigpa UNIX, Novell NetWare. Ka:knasa npouexypa
HMeeT XOPOoIOo onpeaeeHHbI HHTepdeiic B TepMUHAX IApaMeTPOB U
pPe3yJIbTaTOB M MOKET JIIO0YI0 APYIYIO AJIsl BHINOJIHEHHUS HY:KHOM PadoThlI.
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APXUTEKTYPA MHOIOYPOBHEBOW ONEPALUMOHHOWU CUCTEMbI
LI, CHUCTEMHBIC l'[pOF

HNHuTrepgeiic cucTeMHbIX
MeHemxepsbl pecypcoB
ba3oBble MeXaHU3MBbI

MamvHHO-3aBHCUMBIE

CpeacrtBa anm.

Anmaparypa

noaaepxkku OC
monaysu sigpa OC
sapa
Daily10Bast CUC., BUPT. NaMATh U AP.
BbI30BOB API

IIpusoxkenus mosib3oBaresien
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CmMeHa peXxXuMoB rnpw BbINOJTHEHUN
Bbi30oBa (hyHKUUU A4pa

CucreMHBIT BBI3OB

Hoap30BaTejJbCKuH

Pabora npuiiokeHus
peKUM

IIpuBHIErHpOBAHHbIN Pabora

peKuM \ AaApa /

Bpemsi nepex/Ja0YeHusi pesKMMOB

HeLoCTaTKu nepapxmuieckon opraHmaauum OC.
1. 3HaunTenbHbIe U3MEHEHUS1 OO4HOro U3 YypoBHEN MOTyT UMETb TPYAHO

npeaBMAUMOE BIMAHUE HAa CMEeXHble YPOBHMU.
2. MHOrouncneHHble B3aUMOL4ENCTBUA MeXay coceaHUMU YPOBHAMU

YCIOXHSIIOT ob6ecneyeHne 6e30MNacHOCTMU.

et &
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MukposgepHasa apxutektypa OC

Yruaurel OC, npuiio:keHus

<

HNurepdeiic cucreMbl BBOAA-BbIBOAA

CucremMHbIe
I
pu
4(0
e
B
Bep yCTPOiicTB

daiyioBasg cucreMa

Apa

Menenxep BUPTYaJbHOM NAMSATH

IHoab30BareabCKHi
CepBep 0e30macHOCTH

YTuanrel
NMPOrpaMMbl

PEXUM SIPA

MeHemkep nmpoueccon

ba3oBbie MexaHU3MBbI SApa

MUKPOSIPO
MamiuHHO-3aBHCMMbIe MOAYJIN (pe)KI/IM AP a)

Cpexacrsa annaparHoii momaep:xkku OC CpencrBa anmaparHoii moaaep:xkku OC

Anmaparypa Anmaparypa
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Ctpyktypa OC knueHT-cepBep
Ipuioxenue i cepsep cepBep
T 3anpoc
MpoOLEcCOoB Q

OxBeT 3anpoc

OT1Ber
PEXUM I1OJIB3OBATEJIA

PEXKUM SAPA ‘—'

MUKPOSIIPO

AINIMMAPATYPA

nu 25
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CmeHa peXXnmMmoB Npu BbINOJIHEHUMN
Bbi30Ba (PYHKUUMN MUKposapa

CucreMHBIN

PEXKHUM IHOJIB3OBATEJISA
BbI30B

Hpunoxenue CEPBEP OC Hpunoxenue

MUKPOAIPO MUKPOAIPO

JlocTonHCcTBA: eAMHOOOPAa3HbIe HHTEP(EHChl, PACHIMPAEMOCTb,
rM0KOCTh, IEPEHOCUMOCTD, HA/IEKHOCTh, MOAAEPKKA pacnpeaeJJeHHbIX
CHCTEM, MOJIePKKA 00beKTHO-OpueHTUpPOBaHHbIX OC.
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KﬂaCCVICbMKaLIMFI Aaep onepadMOHHbLIX CUCTEM

1. HaHosiapo (HA) — kpaiiHe ynpouwéHHoe 1 MUHMManbHOe AAPO, BbINONHSAET NUllb
O4HY 3agauvy — 06paboTKy annapaTtHbIX NpepbiBaHUN, FreHepUpyeMbIX YCTPOUCTBaMM
komnbroTepa. lNocne o6paboTku nocbinaet nHcpopmMauuko o pesynbTatax oopadoTKu
Bbilenexawemy nporpamMmHomMmy obecnevyeHuro. KoHuenuma HaHosiapa 6nmn3Ka K KOH-
uenuun HAL. HAl ncnonkaylorcsa ana Buptyanusauum annapaTtHoro obecnevyeHus pea-
NbHbIX KOMMNbLIOTEPOB UMK ANA peanusauuu MmexaHnsma runepBusopa.

2. Mukposapo (M5) npeaoctaBnsieT ToNbKO aneMeHTapHbIe hyHKLMK ynpaBre-
HUSA ApoueccaMn N MMHUManbHbIN Habop abcTpakumn ana paboTkl C o6opyaoBaHUEM.
Bonblasa Yactb paboTbl OCYLUEeCTBMAETCS C MOMOLLIO crneunarnbHbIX Nofb3oBaTerb-
CKUX npoueccoB, Ha3biBaeMbiXx cepBucamu. B mnkposaepHomn onepauMoHHON, cucteme
MOXXHO, He npepbiBas ee paboTbl, 3arpyXxaTb U BbIrpyxaTtb HOBble ApanBepbl, paunno-
Bble cuctembl U T. 4. MukposaepHoimu sapnartca agpa OC Minix u GNU Hurd n sapo
cuctem cemenctea BSD.

3. Ik30594p0 (A1) — npeaocTaBnseT nMwbL HaGop cepBUCOB AN B3aMMOAEUCTBUSA
MeXAay NPUIIoXXeHUSIMU, a TaKKe HeobXoaAuMbIA MUHUMYM (PYHKLUN, CBA3AHHBLIX C
3alMTON: BblaesnieHne U BbiICBOOOXAeHMe pecypCcoB, KOHTPONb NpaB AoCcTyna, U T. A.
A1 He 3aHMMaeTcsA NnpegocTaBneHneM abecTpakuun Ana pusnyecknx pecypcoB'— 3Tu
PYHKLMN BLIHOCATCA B OMONMOTEKY NONMb30BaTENbCKOro ypoBHSA (TaKk Ha3bliBaeMylko
libOS). B oTnuumne ot mukposigpa OC, 6asnpyrowmecs Ha I, o6ecneunBarot 60nb-
lwyro 3P heKTUBHOCTb 3a CHET OTCYTCTBUS HEOOXOAUMOCTU B NepeKnoYeHUun Mmexay
npoueccamMu Npu Kaxxaom obpawieHMn K 00opyaoBaHuIo.

nu 27
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4. MoHonuTtHoe sapo (MA) npenocraBnseT wnpokuin Habop abecTpakuui
obopyanoBaHus. Bce yactu sagpa paboratotT B o4HOM aApecHOM npoctpaHcTBe. MA
TpeOyloT nepekoMnunALmMu npm NaMeHeHn coctaBa obopyaoBaHusa. KOMNOHeHTbI
onepaumMoHHON CUCTEMbI ABMAIOTCA HEe CaMOCTOATENIbHbIMU MOAYNAAMU, @ COCTaBHbI-
MM YacTAMU ogHOM nporpammebl. MA 6onee nponsBoauTenbHO, YeM MUKPOSAPO,
NOCKONbKY paboTaeT Kak oguH bonblion npouecc. MA aBnsaetca 6onbwmnHCTBO Unix-
cuctem 1 Linux. MOHONMUTHOCTb fiAep YCNOXHAET OTiiagKy, NoHUMMaHue Kkopa siapa, ao-
GaBrneHune HOBbIX (OYHKLUA N BO3MOXHOCTEN, yaarieHne HeHy)XXHOoro, yHacrieoBaHHO-
ro ot nNpeabIAyLWNX BEpCUn, koaa. «PasdbyxaHne» Koga MOHONMUTHbLIX AAep TaKxke no-
BbILLaeT TpedboBaHUA K OOBLEMY onepaTUBHOM NaMATM.

5. MoaynbHoe sapo (Moa. f) — coBpemMeHHasn, ycoBepLieHCTBOBaHHas
Mmoaudmkauums apxutektypbol MA. B otnnume ot «<knaccuyecknx» MA, moaynbHbIe
aapa He TpeOoyroT NOSIHOM NepekKoMNUALUKN aapa Nnpm U3aMeHeHUU cocTaBa annapar-
HOro obecrneYyeHus KomnbloTepa. BMmecTo 3TOro OHU NpeaoOCTaBNAKT TOT UK UHON
MeXaHU3M NMoArpy3ku Mmogyneun, noaaepXxMBarLmx To UMM MHOe annapaTHoe obecne-
yeHue (Hanpumep, apanBepos). [loarpy3ka moaynen MoXeT ObITb KaK AMHAMUYECKOMW,
TaK U cTatu4dyeckou (npu nepesarpyske OC nocne nepekoHPUrypmpoBaHus CUCTEMbI).
Moa. A yno6Hee ansa pa3paboTku, 4eM TpaaULUOHHbLIE MOHOMNMUTHLIE Aapa. OHU npe-
AOCTaBNAT nporpaMmmMmHbin nHtepdgenc (APl) ana ceBasbiBaHuA moayneun ¢ Sapom,
Aana obecnevyeHMs AMHaAMMYeCKOM NOAFPY3KU U BbIrpy3ku moayrneun. He Bce yactu agpa
MOryT ObITb caenaHbl Mmoaynamu. Hekotopble YacTu sapa Bcerga ob6sa3aHbl NPUCYT-
CTBOBaTb B onepaTUBHOM NaMATU U OOIMKHbI ObITb XXECTKO «BLUUTbLI» B A4PO.

nu 28
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6. TMbpuagHoe sapo (') — mogucpuumposaHHbie MuKkposgpa, No3BonsoWme
ANA YCKOpeHUA paboTbl 3anycKaTb «HecyLlecTBeHHbIe» YacTU B NPOCTpaHCTBe AA-
pa. UmeroT «rubpnaHble» JOCTOMHCTBA U HeaocTaTKu. NMpumMmepom cmeLwlaHHOro nos-
XoA4a MOXET CIY>XUTb BO3MOXHOCTb 3arnycka onepauMoHHON CUCTEMbl C MOHOJSUT-
HbIM SAPOM nop ynpaBneHnem mukposiapa. Tak yctpoeHbl 4.4BSD n MkLinux, ocHo-
BaHHble Ha Mukposiape Mach. Mukposapo obecneuvBaeT ynpaBrieHue BUpPTyasribHOMN
namMmAaTbIo U paboTy HU3KOYPOBHEBLIX ApanBepoB. Bce ocTanbHble HhyHKLUN, B TOM
yucrie B3aumoaeucTeme ¢ NpuknagHbIMU nporpaMmmMmamMmm, ocyLLecTBNSeTCA MOHO-
NUTHbIM aapoM. [laHHbIN noaxoa cchopmMupoBarcsa B pe3ynbrarte NonbITOK UCMOSb-
30BaTb NpenmMmyLlecTBa MUKPOAAEPHON apXUTEKTYpPbl, COXPaHAA MO BO3MOXHOCTHU
XOpPOLUO OTNaXXeHHbIN KoA MOHOSIUTHOrO AApa.

Hanbonee TeCHO afieMeHTbI MUKPOSIAEPHON apPXUTEKTYPbl Y ANIEMEHTbI
MoHonuTHoro aapa nepenneteHbl B aape Windows NT. Xota Windows NT
YacTo Ha3bIBalOT MUKPOSAEPHOU onepaLMoOHHON CUCTEMOMN, 3TO HE COBCEM
Tak. Mukposapo NT cnuwkom Benuko (6bonee 1 M6auT), 4TOObLI HOCUTbL
npucrtaBky «MuUKpo». KomnoHeHTbl sapa Windows NT pacnonaratotcs B
BbITECHAEMOMN NaMATU U B3aUMOAENCTBYIOT ApPYyr C APpYyromMm nytem nepeaa-
YU COOOLLEHUN, KaK U NMOJIOXKEHO B MUKPOAAEPHbIX onepaunoHHbIX CUCTEe-
Max. B To Xxe BpeMs Bce KOMMOHEHTLI sigpa paboTaloT B O4HOM afpeCHOM
NPOCTPAHCTBE U aKTUBHO UCMOSIbL3YHOT OOLMEe CTPYKTYPbI AAHHbIX, YTO
CBOMCTBEHHO OMNnepauuoOHHbLIM CUCTEMAM C MOHOSIUTHbLIM AAPOM

nu 29
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CpeacrBa annaparHou nogaep:kku OC

1. CpeacrBa nmoajep:KK1u NPUBUJIECTHPOBAHHOIO PEXKMMA: CHCTEMHBIE
PeErucTphbI MPOLECCOPA, CJIOBO COCTOSHUSA NMPOLECCOPa, NPUBUJIETHPOBAHHBIE
KOMAaH/Ibl, IPUBUJIETMPOBAHHbIE PEKNMBI.

2. CpeacrBa TpaHcasiuuu aapecoB: 0ydepbl ObICTPOU TPAHCISIIIMH
BUPTYAJIBbHBIX a/IPECOB, PErUCTPhI MPOLECCOPA, CPEACTBA MOAACPKKH
CerMEHTHO-CTPAHUYHbIX TA0JIHUII.

3. CpencrBa nepekJaOYeHUs MPOIECCOB: PerucTPhl 001Iero Ha3HAYEHUsI;
CHUCTEMHBbIC PErUCTPbI U YKa3aTeJu, Jiaru onepamnuu.

4. Cucrema npepbIBaHUN: PerucTpbl U pjiaru npepuIBaHuil, perucTpbl
MACOK, KOHTPOJLJIEPbI MPEPbIBAHUH.

5. CucTteMHBbIN TaliMep U CUCTEMHBIE YaChl.

6. CpeacrBa 3alMThI HAMSITH: TPAHUYHbIE PETUCTPbI, KJIIOYH.

nu 30
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1.5. Knaccudukauma onepaumoHHbIX
CUCTEM

1. Haznayenmue (yHHBepcaJILHLIe, ClienuaJu3upoBaHHbIE — YIIPaABJIeHUE
IPOM3BOACTBOM, 00yU€eHHE)

2. Cioco0 3arpy3ku (zarpys;kaembie, OCTOSHHO HAXOASIIMECS B IAMSATH)
3. OCo0eHHOCTH AJIrOPUTMOB YIIPABJIEHUS peCypCcaMu

3.1. MHoro3agayHocThb: ogHo3agaunbie (MS DOS), HeBbITECHSAIOIIAsE MHO-
rozagaynoctb (Windows 3.x, NewWare), BbITeCHAIOIasi MHOI03a1a49HOCTh
(Windows NT, OS/2, Unix)

3.2. MHoromo/ib30BareJibckud pexum: orcyrcrsue (MS DOS, Windows 3:x),
uMmeercst (Windows NT, OS/2, Unix)

3.3. MHoronpoueccopHasi 00padoTka: orcyrcreue, acummerpudnbie OC,
cumMmeTpuiHbie OC

4. I1o 0a30B0i TeXHOJOIrMU (FOHuKC-n0x00HbIe WM Nox00HbIe Windows)
S. 1o TMIY JMIIEH3UU (MponpHeTapHAast WJIN OTKPLITAs)

6. I1o cocTossHUIO pa3BUTHA (yerapesmass DOS, NextStep uiin coBpeMeHHbIE
GNU/Linux 1 Windows)

nu 31
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7. O0aacTh MCIOJb30BAHUA M (OPMA IKCITYyATAIMHT
nakerHass oopaodoorka (0S/360)
pa3aejieHre BpeMeHH
peasibHoe BpeMs (VxWorks,QNX)

8. Annmaparuas miargopma

8.1. OC quist cMapT-KapT (C MHTEPNPETATOPOM BUPTYaJIbLHOM Java-
MAIIIMHBI)

8.2.-Bcrpoennbie OC (Palm OS, Windows CE —Consumer Electronics)
8.3. OC masa IIK (Windows 9.x, Windows 2000, Linux, Mac OS X)
8.4. OC munu-9BM (RT-11 u RSX-11M aas PDP-11, UNIX nist PDP-7)

8.5. OC maindpenmon (0OS/390 — nakernast 00padoTka, pasaeiecHue
BpeMeHH, 00padoTKa TPAH3AKIIMI1)

8.6. CepBepnble onepamuonnblie cuctemsbl 1 JIBC, UaTpaner n
NuTtepuer (UNIX, AIX, Windows 2000/2002, Linux)

8.7. Kiacrepubie onepanuonnbie cucrembl (Windows 2000 Cluster
Server, Sun Cluster (Solaris))

nu RY
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6. IPPEKTUBHOCTbL U TpeboBaHUA,
npeaobAaBnsaeMble K onepauyMoHHbIM CUCTEMaM

1. AhheKTUBHOCTL — CTENEHb COOTBETCTBUS CBOEMY Ha3Ha4YeHMUIo,
TeXHNYeCKoe COBEPLUEHCTBO M IKOHOMMYECKas LienecoodpasHoOCTb

2. HapeXxHOCTb U 0TKa30yCTOMYUBOCTD
3. besonacHOCTb (3aLWULLEHHOCTD)

4. NpeackasyeMocCTb

5. PaclumnpsieMocTb

6. lMepeHocuMocCTb

7. CoBMeCTUMOCTb

8. YaobcTBo

9. MacwTabupyemocTb
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1.7. MHoKecTBEeHHbIE MPUKJIAAHBbIE cpeabl. COBMEeCTUMOCTD

CoBMECTUMOCTD — BO3MOKHOCTH ONIEPAIMOHHOM CHCTEMbI BBINIOJHATH
NPUJI0KEHU , pa3padoTaHHbIe AJIS IPYrUuX ONEePalMOHHbIX CUCTEM.

Buani coBMmecTuMoOCTH:

1. Ha 1Bou4HOM ypoBHeE (YPOBE€Hb HCIIOJIHSAEMON MPOrpaMMbl).
2. Ha ypoBHe HCXOQHBIX TEKCTOB (YPOBEHb MCXOJHOT0 MOXYJIsI).

Buj coBMecTUMOCTH ONpeaeasiercs:

1. ApXMTEKTYpPOH HEHTPAJBbHOI0 MpPoLeccopa.

2. UaTepdeiicom npukjaagHoro nporpammuposanus (API).

3. BHyTpeHHeH CTPYKTYPOMl UCIIOJIHAEMOro (paia.

4. Haiim4yueM COOTBETCTBYOIIMX KOMIIMJISTOPOB U O0MOJIMOTEK.

“TMMOCOOBI JOCTHKEHUS COBMECTUMOCTH:

1. DMyJasus JBOMYHOIO KOJAA.
2. Tpancasiuusa OUOJIMOTEK.

3. Co3naHne MHOKeCTBEHHbIX IPUKJIAJHBIX CPel PAa3JIUYHOH APXUTEKTYPbI.
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OO0bIYHOC

NMPUJI0KEHHUE
0OS1

IHoap30BaTe/ILCKNN

pEKUM

IIpuBuJIerupoBaHHbIN

pEKAM

Ipukaagnas cpexa OS2

API OS2

OrnepalinOHHBIE CUCTEMBI

Ipukaagnas cpexa OS3

API OS3

35



Ilpuiioxkenne Ilpuioxenne IIpunoxenune

0S1 0S2 0S3

IHoab30BaTeibCKUH
pexKuM

IpuBuJIerupoBaHHbIN
pexuM

API OS1 API OS2 API OS3
MeHnemxepbl pecypcoB

ba3oBbie MexXaHU3MBbI
MamuHHO-He3aBUCHUMbIE 3a1a4U

36
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TTpuiioxenust Cepsepbt OC

Ipusoxkenue IMoab3oBaTeabCckuil
082 pexum

Ipuxkaagnas
NnporpamMMHas
cpexa OS1

Ipuxkaagnas Ipuxkaagnas
Ilpuiioxkenne Ilpuiio:kenne nporpamMMHasi il IporpaMMHast
OS1 0S3 cpexa OS3 cpexa OS2

SANEA
‘\‘-—
IIpuBUJICTUPOBAHHBIA \ ==

pexKuM

A

/
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IHoacucremsbl cpeabl Windows 2000

IHpunoxenus Ipunoxenuns ITpnioxkenus

Win32 POSIX 0S/2

I/IHTeraJI])HbIe noaACHUCTEMbI

IMoacucrema IMoacucrema IMoacucrema (crmyx06bI cepBepa, paboueit
Win3 2 PO SIX O SZ CTAHIIMAU U ITIOACHUCTEMA

obecrieueHus1 6€30MaCHOCTH)

CUCTEMHBI UHTEP®ENC (NT DLL.DLL)

PexxuM nmoJinb3oBarte)isi

Pexum siipa
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1.8. Bupryaausauus or Microsoft

BupTyanusauus — 3To oTAerneHue O4HOro BbIMUCIUTENbHOIO pecypca oT ApYTruX:

|

Nf'
A

TpaguUMOHHLIN NPOTPaMMHLIN CTEK KOMNOHEHTbI, M30NUPOBaHHLIE MyTEM BUPTYanNu3atL{Mm

Buptyanusauua nossiwaem 3¢gpppexkmusHOCMb
ucnoJib308aHUs pecypcoes, obecneymBaceT nosbIileHHYIo
2ubKocmb 1 yNpoLaeT yrnpassieHue UusMeHeHUsIMU

OrmnepanuoHHbIe CI/ICT@MI\




Bupryajauzanus npujioKeHuu

L )

AbOcTparnpoBaHue nNnpunoXXeHnsa ot 6asoBow
onepaunoHHON CUCTEMDI

L )

McnonHeHne npunoXeHum B BUpTYyalbHOM cpefe

CokpalyeHune pucka HexenaTternbHOro
B3auMo4eUCcTBUA Mexay NnpunoXXeHnamm u
onepaunoHHOU CUCTEMOU

YcTpaHeHne KOHMNUKTOB MeXAy NPUNOoXEeHUAMU

CyLLl,eCTBeHHble npenMyLlecTBa Ha BCeX aTanax
YXU3HEHHOro Uukrna npunoXxXeHumun

* YnpaBneHue
* BHegpeHue
* 3anyck

nu 40
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BupTryanu3ayua Hac TONbHBIX

NPWIOXEHNH B COBPEMEHHbIX
OC

* MUHUMW3AUMA KOHPAWKTOB
Mexay npuaoxeHnamm n OC

* YcxopeHwe Murpaumm Ha HoBble
OC

XpaHeHue OaHHLI NOKANLHOE
npedcmaeanerue
NONL306AMENLCKO20 UHMepgelca

* MuHMMM3aUMa KOHOANKTOB

Mexay npuaoxernamm u OC
. * Ynpouietme npoueayp

COOTBETCTBMA HOPMATUBHLIM
Tpe6osaHuaMm K obecneyenns
KOHOMASHUMANBHOCTY A3HHBIX

* Coxpauwerne 3arpar Ha
AAMUHWCTPUPOBaHHe
HACTONBHBLIX CHCTEM

OrnepalinOHHBIE CUCTEMBI

* CoxpauexHwe

* Ysennuenne spemenn

* HagexHoe asapwiinoe

* CoxpauweHne NpoCcTon u3-3a

W

Bupryanusauus cepeepos

KWMM
Gonee 3pghexmuerozo
UCNOMTb306GHUS PECYpCos

IKCNAYATAUMOHHBIX 3aTpaT (Ha
O60PYAOBAHME, SHEPIOPECypPChl,
naowaam)

pPaboToCNOCOBHONO COCTORHMA MU
AOCTYNHOCTH

O6CNYXNBAHUA



Bupryaauzamus ot Microsoft

KoMmnnekcHbii HAbop cpeacTB BUpTyanusauuu, HaymHas oT LeHTpa ob6paboTku AaHHbIX
W 3aKaH4YMBas HacTONMbHbIMU CUCTEMaMU — KaK BUpPTYarnbHbIMWU, TaK U (PU3NYECKUMU —
ynpaensaeTcA ¢ OA4HOW NNaTtgopMbl

| T N ri Tl
— " BupTyanusauus cepeepos
N N Micrascét”

& Virtual Server 2005

Merowlt*
{ Windows Server
Code Name "Longhorn”

xi‘

Terminal Services \\\] |

4 Buprtyannsauus
Bupryanusauus SO0 NPUNOXeHUA
HaCTONbHBIX Y § \
cucrem

Micsosoft SoftGrid Application

Virtual PC . \ Virtualization
%)
<>

~
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Apxurexkrypa. Virtual Machine Monitor (VMM)

LIl BbIHY>XOeH nepekntodaTbca mexay npoueccamu 6azoson OC m rocteson OC
VMM nepekriodaeT KOHTEKCT MexXxay 3TMMK rnpoueccamu

«KomMmnbloTep paboTtaeT B KOHTEKCTE xocTa nmbo VMM

Ha ogHom LI moxeT paboTtatb Tonbko ogHa OC

CxaTue koga Hynesoro kosbua (ring 0) rocteson OC

T'ocTeBbIE NMPUJIOKCHU S

T'ocTeBbIE NMPUJIOKECHU S

FocTteBasa OC

FocTteBasa OC

BupTtyanbHoe
obopyanoBaHue

BupTtyanbHoe
obopyanoBaHue

T'ocTeBble NMPUJIOKCHU S

NocteBasa OC

BupTtyanbHoe
obopynoBaHue

Ba3oBasa OC

ObOopynoBanue
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Bupryaau3zanus II1. IIpooaemsbl

MNMpu npamom goctyne roctesast OC byget pabotath 6bicTpo! (99%)

Korga TpebyeTcs BbINOMHUTL NPUBUITENMPOBAHHYIO Onepauunto, cpabaTtbiBaeT
nosyLwka, 1 VMM obpabatbiBaeT aTy onepauunto B pexnme aapa.

lNMpobnema: nonHas BupTyanusauma nnatdopMbl X86,. Takmum crnocobom
HEBO3MOXXHA, TaK Kak HeKoTopble MHCTpYKumnmn LN ana pexuma aapa,
BbINOMHSAKOLLUME YTEHNE, pa3peLleHbl HE TOMBbKO B HYNEBOM KOflbLie

Bo3MOXHbIe peLueHuUs:

a) [llepekomnunupoaTtb OC u npunoxeHus, nsberast atTux 20 UHCTPYKLUN, T.€.
NCKIMOUNTb 20 «NPoBNeMHbIX» UHCTPYKLUN.

b) Bocnonb3oBaTtbCs UCMOSTHEHMEM C TpaHCNAUMeEN ABOMYHOro koaa (
Moaudukauma Kkoga «Ha neTy» BO BPEMSA BbINMONMHEHUS HA XOCTE).

c) YcrtaHoBuUTb B rocteBon cucteme VM Additions, 4To no3sonut
MoaudmumpoBaTb koa B-namatn VM.

d) Wcnonb3oBaTb annapaTHY NOA4EPXKKY BUpTyanusaumm (nepexsart
NHCTPYKUUIM B 0cobOoM “konbue -17).
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Pemienusi

1. MNpeobpa3oBaHMe ABOMYHOro Koaa

TpaHCcNAauna MHCTPYKLMW roCTEBOWN OnepaunoHHOW CUCTEMBI B
NHCTPYKUMKN 6azoson OC. Bcerga BoO3MOXHa, HO paboTaeT OYeHb
MeONEHHO.

2. VM Additions

Moaundunumpyert dll-kog B namat VM (HEBO3MOXXHO B 64-paspsaaHbIX
Bepcuax Vista n Longhorn).

VM Additions nogaepxnBatoT CUHXPOHU3aLMI0 BPpEMEHN, «NYIILCY,
3aBepLleHne paboTbl, oNTUMN3NPoBaHHbIM SCSI-anck, nyywme
OpanBepbl MbILX U BUOEO.

3. AnnapaTtHasa BupTyanmsauums

LI ¢ nogaepxkon-texHonorun Intel VT nnn AMD Virtualization.
LIl pewaeT npobnemsl, otcnexunsas napameTpbl Kaxgon VM
(pakTmnyeckn, aTo «KosbLO -1»).
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ba3oBas cucrema T'ocTreBasi

cucrema (VM)
Beb-caut Chyx6a
Konbuo 3 Konbuo 3
Konbuo 1

Mkt VM Additions
Windows B VM
BupTtyanbHoe
obopynoBaHue

Konbuo 0

Win2003 nnun WinXP

VMM.sys

OGopyaoBaHue
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Bepcuu VM Additions

Coopka Brinmyck [Ipumeuanue

10.21 B cocrage Virtual PC 5.2 (nano naszBanue — Virtual PC Additions)

13.40 B cocrase Virtual PC 2004

13.187 (oTmesbHasi 3arpy3Ka) Hopnep:xxkusaer Win XP'SP2

13.206 B cocraBe VS2005

13.306 B cocrase Virtual PC 2004 SP1

13.518 B coeraBe VS2005 SP1 beta

RR] (oTaenbHas3IArpy3Ka) Honnepxkusaer Win2003 SP1

13.552 B cocraBe VS2005 R2 Honnep:xxkuBaer Win2003 R2 u Vista (-build 5270)
13.705 B cocrase VS2005 R2 SP1 betal

13.706 (oTaeabHasi 3arpy3Ka) Honnep:xxkusaer Vista B2 (-build 5384) u Longhorn
13.709 (oTaeabHast 3arpy3Ka) Honnepxkusaer Vista RC1

13.715 B cocraBe VS2005 R2 SP1 beta2 | Ilopaep:xkusaer Vista RTM

13.724 B cocrase Virtual PC 2007 beta

13.803 B cocrase Virtual PC 2007
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Linux VM Additions

e JloOapnsercsa moaaepKKa:

— CuHHXpOHHU3AIMHA BPEMEHHU

— «llynbcay

— 3aBepiieHus padoThI

— SCSI-guckoB

— JlpaiBep MBI U BUIEO

— “Hoaaepxku npsIMOro UCHOJHEHMS KOJia HET!
e JlucTpuOyTuBHI (9X):

— Red Hat 7.3/9.0, Enterprise 2.1/3/4

— SuSE Linux 9:2/9.3/10.0, Enterprise Server 9

B Brimycke VS 2005 R2 SP1 nojaepsxuBatorcst rocteBbie OC : Red Hat Enterprise
Linux 2.1 (update 7), Red Hat Enterprise Linux 3.0 (update 8), Red Hat Enterprise
Linux 4.0 (update 4), Red Hat Enterprise Linux 5.0, SuSE Linux Enterprise Server 9.0,
SuSE Linux Enterprise Server 10.0, Red Hat Linux 9.0, SuSE Linux 9.3, SuSE Linux
10.0, SuSE Linux 10.1, SuSE Linux 10.2.
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APXUTEKTYpPAa BUPTYAJU3ALUMU C ANMAPATHON NMOAAEPKKOU

ba3oBasa OC [ocTeBasa cucrema (VM)

[ocTeBble NpUNoXeHUs

Konbuo 3

Cnyxb6a

Virtual Server

Konbuo 3

Konbuo 1

Konbuo 0 VM Additions
Win2003 nnu WinXP Windows B VM

7Appo VMM.sys

O6opynoBaHue
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Bupryaauzanus ¢ annapaTHon moaaepxKou
(Intel VT niim AMD Virtualization)

IoaaepkuBaercs B:
«Virtual PC 2007
oVirtual Server 2005 R2 SP1
«\Windows Virtualization (o6sa3aTenbHO)

Heo6xonumo BriIwuYuTh B BIOS 1 B napametpax Virtual PC 2007

¥Yirtual PC Options

i|Hardware-assisted Virtualization

| Current Yalue

Options
‘8 Restore at Start Do not restore
) Performance Prioritize active window I Enable hardware-assisted virtualizatior
ardware Yirtualization Mot available
| Full-Screen Mode Do not adjust resolution MNote: Hardware-assisted virtualization is not

U ] B available on this computer.

2. Soun

C DPC

o[locnegHmne sBepcum VM Additioens yxxe nogaepxuatotT npamoun goctyn K LI

oYcTaHoBka Windows BbinosnHAeTcs. B 2-3 pa3a bbicTpee
o[ocTeBble OC Tuna Linux n Netware pabotatoT bbicTpee
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Chnenudpuxkamuu Virtual Server 2005 R2

ba3oBasi cucrema:
VS2005 Standard Edition: xo 4 I{II (1- wiau 2-s11epHbie),
VS200S5 Enterprise Edition: o 32 IIII (1- niu 2-axepHbie),
O3Y: 106410

TocTeBas cucremMa:

HII: no 1, O3Y: no 3,6 I'0, CereBble agantepsl: 10 4, (HEOrPAHUYECHHAS MMPONYCKHAS
crocodHocTh). USB: Het, mogaep:xkuBarorcss USB-knaBuarypa u USB-Mbliib, MOXKHO TaK:Ke
HOAKIYUTH USB-yCTpOMCTBO 1JI1 YTEHUS CMAPT-KAPT.

JlomostHuTEIbHBIE BO3MOKHOCTH Server 2005 R2 SP1:
Monaepxka Intel VT u AMD Virtualization,
IMonnepxka 64-x paspsigHbix 0a30BbIX cucTemM: Win2003 u WinXP.
IHonnep:kka TeHeBoro konuposanusi ToMoB (Volume Shadow Copy, VSS),
HNurerpauus ¢ Active Directory cpeacrBamu Service Connection Points,
IMonaepxka Vista kak rocreBoit OC,
Yruaura s mouruposanus VHD,
Emkocts mo ymoaruanuw VHD - 127 Fo (panee — 16 1'0),
HUcnpaBaenue Virtual SCSI qis rocreBbix OC Linux 2.6.x,
Kanacrepuzanusa VM,
Ilepenaua VM nipu ee cOoe B mpejaesiax Toro e xocra,
Oo0mumir SCSI- (iISCSI-) 1ucK 1J1si rOCTEeBbIX CUCTEM.
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Virtual PC / Virtual Server 2005 R2

Bba3oBasa cucrema
[ocTeBasi cuctema (VM)

IS [ocTeBble NpUNoXxXeHus

Konbuo 3 Konbuo 3
pblbntll \/M Additions
Windows B VM

Win2003 nnun WinXP

Beb-cauT

Cnyx6a

Virtual Server

Konbuo 0

VMM.sys

OGopynoBaHue
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Windows Virtualization

Iomaep:xka pupryaausanuu 1 Windows Server

Windows Hypervisor (I unepsusop), konosoe ums - "Viridian*:

«Tonkuin» (~160 K0) nporpaMmmHbIii ypOBeHb, «<BHYTPeHHss1 0a30Bass OC»,
Poaurenbckuii pazaes — ynpasJisieT J0YePHUMHE pa3ae/iaMu,
JlouepHuii pa3aen BKJIAK4YaeT J10o00e ynciao OC, ynpap/sieMbIX POAUTEIbCKAM Pa3/iesioM.

Crexk BUpPTYaJIU3aIMH:
Paboraet B KOpHEBOM (= pOAMTEIbCKOM) pasjiedie,
OlecneunBaeT BUPTYAJIU3ANUI0 YCTPOUCTB,
WMI-unrepgeuc 15 ynpaBjieHUus

IIpoBaiaepsl ciay:x0 Bupryaausanuu (Virtualization Service Providers, VSPs)
APXHUTEKTYpa COBMECTHOI'0 MCIOJIb30BAHUA 000PYI0BaAHMS, B
rocreBoit OC ycranaBauBawtcs ApaiiBepsl "'viridian«.

Windows Virtualization Server tpedyer x64-coBmectumoro obopynoBanus, LIIT ¢
noaaep:xkkoit Intel VT nnu AMD-V

HoanepxkuBaer: 32- u 64-paspsaasie rocteBbiec OC; mo 8 L{I1 Ha VM ropsiuee 1o0aBICHUE)
LT, O3Y, cereBbix agantepoB, 1UcKoB; > 32 I'0 O3Y na VM; Bo3MOXXHOCTH niepeHoca VM
0€3 OTKIIFOUEHHUS; TPAIUIIMOHHYIO MOJIENb APaiiBEpOB; UCIIOJIB30BAHKUE CYILECTBYIOIINX
npaiiBepoB Windows; nipexHuii sxe Habop amynupyemoro odopynaoBanus; Server Cotre B
KauecTBe poautenabckon OC
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Windows Virtualization
Cxembl VMM

VMM 1una 2 MopuaHsbin VMM VMM tuna 1

Hypervisor
locTeBas locTeBas
OoC1 OC 2
VMM

locTeBas locTeBas locTeBas locTeBas
OC 1 OC 2 OC 1 OC 2

Ba3oBasa OC

VMM VMM (Hypervisor)

|

O6opynoBaHue O6opynoBaHue O6opynoBaHue
NMpumepbl: Mpumepbl: NMpumepbl:
- JVM - Virtual PC Buptyanusauus
- .NET CLR -'Virtual Server Windows ("Viridian*™)
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Windows Virtualization

PoauTteabckui pasaed

Crtek BupTyanusauuu
WMI

Cnyx06a Pa6ounii
VM npouecc VM

JlouepHuii-pasae

[ocTeBble NpUNoXxeHns
Kon

Windows (Core) VSP

Apnpo

OpanBepbl

VSC

Windows

Apnpo
Enlightment

Windows Hypervisor

OGopynoBaHue
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Bepcuu npoaykros

[Tponyxr Brimyck ba3oBbie cuctemsl T'ocTeBble cuctemsl **
* MS-DOS 6.22 * / OS/2
. * Win 95, 98, 98SE, ME *
Virtual PC 2004 Oxtabps 2003 | | wnz)(()gOPPm %Pl;‘l . « Win NT4 SP6a (workstation) *
in XP Pro (Tablet, SP1) « Win2000 Pro SP4
* Win XP (Tablet, SP1)
* Win XP Pro * Win NT4 SPé6a (server) *
Virtual Server 2005 Hroas 2004 « Win2003 SBS « Win2000 Server
* Win2003 (SE, EE, Data) » Win2003 (SE, EE, Web)
: To ke, uro u gy Virtual PC
Virtual PC 2004 SP1 Oxtafpn 2004 | 10 Mot Virtual PC 2004 15004
+ Win XP SP2
To ke, uto u s Virtual Server 2005 To ke, uto u jst Virtual Server 2005
. + Win XP Pro SP2 ( d) + Win XP Pro SP2
Virtual Server 2005 Hos6ps 2005 £ Win2003 (SPLRD) + Win2003 (SP1, R2)
+ Win XP / Win2003 x64 + Linux (9x) - Apr 2006
To xe, uto u qis Virtual PC 2004 SP1
Virtual PC 2004 Express Maprt 2006 + [omrepkusaer He Gonee omoit VM

+ B Vista Enterprise / TOJIbKO I y4aCTHHKOB IporpaMmsl Software Assurance

Virtual PC 2007

19 ¢peBpasn 2007

+ [Mognepskka II1 ¢ Texnomorusimu Intel VT u AMD Virtualization

+ [Mogmeprxka Vista (TOCTEBBIE H XOCT-CHCTEMBI)

SP1

Virtual Server 2005

Mapt 2007 \

+Ilonneprkka BupTyanm3anuu mporeccopos Intel VT u AMD Virtualization
+ITonnepxkka Volume Shadow Copy Service (Uit pe3epBHOTO KOTTHPOBAHHUS)

Windows Virtualization

Longhorn
+ < 180 nueu

Peanmzamms Windows Hypervisor
Hogas Monens Buptyanusanuu, TpeOyet anmaparHoi nogaepxxkn VT/Virtualizatio
KomoBoewmms "Viridian"

*

Kv3HEHHBIN HUKII ATUX TPOIYKTOB OJIM30K K 3aBEPLICHUIO

ko Ha http://vpc.visualwin.com naxomutcs circok u3 > 1200 (!) OC, coBmectumbix ¢ Virtual PC u Virtual

Server

OnepaimoHHbIE CUCTEMBI

B crarbe KB 867572 cm. cimcok OC, momnepkuBaembix Virtual Server 2005 R2




OcHOBHBIE 00J1ACTH IPUMEHEHMUSI:

TecTupoBaHue NPOrpaMMHOro o0ecneYeHnsi U CPEACTB Pa3padoTKu ( TECTUPOBAHUE
CO31aBaeMbIX NPUJI0KEHUH, TECTUPOBAHUE KOH(PUIYpallMHi U HACTPOEK roTOBOIr0 MPOrpaMMHOI0
o0ecrie4yeHmsi, a TaKKe efiCTBUA aAMHUHUCTPATOPOB CEPBEPOB U CETH C LEJIbI0 IPOBEPKH
PadoTOCIIOCOOHOCTH TOHM WM MHOM KoHpurypauumn cepsepHoro 11O nepex HayajioMm BBOAA €ro B
PeajbHYIO IKCILTYaTalMIo.

XOCTHHI YHAC/ICIOBAHHBIX NPUJIOKEHHH. 32a4acTy0 HandoIee y1auHblie OU3HEeC-IPUI0KEHU S
JKCILTIYATHPYIOTCH JeCATHICTUSIMU, I03TOMY BIIOJIHE MOKET CIYYUTLCH TaK, YTO miargopma,
JJISI KOTOPO# OHU HANMCAHbI, B KOMIIAHUM YK€ IPAKTHYECKU He NPUMEHSAETC U3-32 OTCYTCTBUS
HOPMAJIbHOM TEXHUYECKOM MOJIEPKKH CO CTOPOHBI NPOU3BOAUTE/IeH 000PyI0BaHUS.

Konco/miianus 3arpy3ku cepBepoB. Uaes1 KOHCOIUIAIUN 3aTPY3KH CePBEPOB 3AKJII0YA€TCS B
CO3/IaHNH BHPTYAJbHBIX MAIIMH € PA3HBIMH ONEPANMOHHBIMHA CHCTEMAMHU W MPOrPAMMHbBIM
o0ecreyeHneM, peaTu3yOINMH BbINOJHEHNE YKA3AHHBIX 32/1a4, U B pa3MelleHul 0OIHOI0. 1 TOT0
’ke Ha0opa 3TUX BUPTYAJbHBIX MAIIIMH HA HECKOJbKHNX (pu3nUecKnXx ceppepax. biaaroaaps aromy
YHCJI0 CAMHMX CEPBEPOB MOKHO YMEHBIINTD, 12 U BHIXOA U3 CTPOSI OIHOTO M3 CepPBEPOB He OyleT
CTOJIb KPUTHYEH /1151 KOMHAHUM, MMOCKOJIbKY €r0 HArpy3Ky MOKET B3SITh Ha ce0s1 BUPTYaJibHasi
MAallIMHA HA KAKOM-J1100 JPYroM cepBepe.

MoneanpoBanue pacnpeae/JeHHbIX CePBEPHBIX NPHUJIOKEHUI HA 01HOM (Gu3MYecKOM CepBepe.
J{aHHBIN C1I0CO0 MPUMEHEHNSI CEPBEPHBIX BUPTYAJIbHbIX MAIIIMH NMPEeIHA3ZHAYEH IS
Pa3padoTYNKOB, CIIEIUAJTHUCTOB 10 TECTUPOBAHUIO U CIIEMAJMCTOB 10 BHEAPECHUIO NPHJIOKEHHU U
Macmrada npeanpusatus. C ero moMombH MOKHO CO31aBaTh pacnpeaeeHHbIe MPUI0KCHUS,
TECTHPOBATH UX, 2 TAKKe MOIeJTHMPOBATH pPeasibHbIe YCJI0BUS BHEIPECHUSA, UCIOJb3YH 15 ITOMH
1eJIM OUH-eIMHCTBEHHbIH KOMIIBIOTEP, YTO MO3BOJISIET COKPATUTH PAacXoAbl HA NPHOOpPeTEHUE
anmapaTrHoro odecne4eHus AJsi pa3padoTKy NMPUITOKEHUI.
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_ VMREAD
IHoaroroska rocreoit OC K 3amycky VMWRITE

Hactpoiika cBoiicTB

PTyaJbLHOM
VMON VMPTRLD VMLAUNCH gl = Ot

CooObITHE, TPEOYIOLICE
0o0padoTkm, 1100
BBI30B

VMMCALL

Pao6ora rocreBoii OC

A BT

O0padorka Bo3HuKIIEro B rocresoit OC
WJIN BO BHELIHEM MHpe COObITHS

VMPTRST VMCLEAR

CoxpaHeHue TeKylIero COCTOSIHUSI BUPTYaJIbHOM
MAIIMHBI MM ee YHUYTOKEHH e

VMOFF

OcTraHoBKa
VMM

Cxema paoortsi Intel
Virtualization Technology
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IIpoBepka u 3anyck
0e30IacHOro0 3arpy34mKa

OObryHas 3arpyska OC I - 3arpy3uuk

3anyck VVM

SKINIT

Barpy31ca BUHPTYAJIBHOI'0 KOMIILIOTEPA
H CUCTEMHAA NMMOATI0TOBKA

VMLOAD VMRUN

Paoora rocresoii OC

 —————

VMMCALL

ﬁ

O0paboTKa cOOBLITHS B TOCTEBOM STGI, CLGI,
OC ui1u BO BHeLIHEM MUPe INVLPGA

CoObITHE

CoxpaHeHuHe TeKyLIero COCTOSHUSI BUPTYAJIbHOW MAIIUHbI
WIH ee YHUUYTOKEeHHne
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