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ChIOIHOCT

* Bupryaamszaunms - CTapTHpaHe HAa MHOYKECTBO
ONepallMOHHU CUCTEMM U NPUIIOKEH COPTyep Ha €aHA
XapAyepHa MallliHa, KaTo €JHOBPEMEHHO MO3BOJIsSIBA
€(PUKACHOTO M3I0JI3BAHE Ha HAJTUYHUTE PECYPCH.

* Emyaanmsi - TouHa KIMHUTAIMS HAa JAJICH Xapayep BbPXY

APYT Xapaycp.,

Traditional Architecture Virtual Architecture
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| IpenmocraBkure

e »* IIpe3 60-Te ronuau e cb3nanena IBM System/370,

W  ;ppBaTa KOMEpPCHATHA KOMIIOThPHA

CHCTEMA,ITPETHA3HAUCHA 32 XapAyEPHA BUPTyAJIN3ALHs.

OnepannonHara cuctema CP/CMS no3BosisiBa

€IHOBPEMEHHO CTAPTUPAHE HA MHOXKECTBO HHCTAHIINU

BbpXy MeitHPpeiM xapayepa IBM System/370.

OnepannonHara cuctema CP/CMS 1o KbCHO € 3aMEHEHa

ot z/VM nnun VM/CMS.

* Ilo3BoisiBa JIOTUUECKO pa3esiTHE HA rojieMUu MEeMHPppeim
CHUCTEMHM Ha OTJECIIHU BUPTYAJTHA MallWHMU.

* Tosa paznensane peanusupa "MHOro3aga4HoCT" -
CTAPTUPAHE HA HIKOJKO MPUIIOKEHUS U POLECH, TI0 €THO
Y ChIIIO0 BPEME.

* Bupryammzanusra e nzocraBena npe3 80-te u 90-te
TOJIMHU, KOraTO KIIMEHT-ChPBBP MPUIOKECHUATA U
E€BTUHUTE X86 ChPBbPH U HACTOJIHU KOMITIOTPH Ca Ch3IATN
MOJIET HAa pa3npeAEICHN KOMITIOTbPHU TEXHOJIOTHH.
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Hcropus (1)
OcHoBana npe3 1998 ., VMware € mbpBara KOMIaHus, KOSITO pa3BUBa
pEIICHUE 3a BUPTyaJIn3alus 3a X86.
1999r. VMware npeaiara Workstation 1.0 3a ce3gaBane Ha BM 1iof
Windows nnu Linux HacTOJIHHA KOMITFOTPH.
2001 . VMware npemrara ESX 1.0 1 GSX 1.0. ESX e xunepBan3op Tum
1 m GSX e xunepBan3op Tvm 2.
GSX, Beue € mpeuMeHyBaH Ha Vmware U € Oe3IJ1aTeH.
2002r. Xen cTaBa IPOEKT C OTBOPEH KOJI, HO € 3aIl04Ha) B Kpasd Ha 90-1e
roJuHy Ha XX Bek oT YHuBepcutTeTa B KeiMOpHU K, UMsTO 1Ie]I € 1a
ch3aajie €(PEeKTHBHA I1aTdopMa 3a pa3npeIeICHN N3YHCICHMUS.
2003r. VMware npeajara VMotion, KOSITO ITO3BOJIIBA MUTPHUPAHETO HA
padorenia BM oT enuH pU3UYECKH XOCT Ha APYT (PU3UYECKHU XOCT 0€3 a
IIPEKbCBA ONEPAIMOHHATA CUCTEMA WJIM IIPUIIOKECHHUSITA, KOUTO CE

. -M3ITBJIHABAT HA HES
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Hcropus (2)
2004 r. e cp3maneH XenSource, 3a Aa U3Je3¢ Xen Ha masapa
2005 ., Red Hat, Novell 1 Sun no0aBsaT Xen KkbM OpejIaraHUTE OT
TSAX IPOAYKTH
2005r. Microsoft mpemiara 6e3minarHo MS Virtual Server karo
XUIIEPBa30p OT THUII 2 Ha 0a3a Ha pemeHueto Ha Connectix
2007r. Citrix Systems npugo0uBa XenSource, 3a Ja JOIbJIHU CBOUTE
peIICHUS
2007 . VMware npemiara Bepcus 3.5 Ha ESX u ESX1
2008r. - Microsoft Hyper-V e uHcTanupaHa 4acT oT onepaidoHHaTa
cucrema Windows Server 2008
Ot 2010 . VMware npeaiara camo ESXi.

8/5/2022 npod. 1-p uwxk. Benera Anekcuena
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DdakTure

e 85% oT
- vmware
BUPTYyaJIN3alHOHHUTE £O
pEIICHUS ca MO
VMware ESXi

* 5% OoT mazapHus I € CITRIX
3a Citrix Xen *

e 10% e 3a Microsoft
Hiper-V

Server~

-- Microsoft
. - Hyper-V
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[ lpuHnm Ha Bupryanu3anusra

* BM e HambJIHO CBBMECTHMA C BCUYKH CTAHIAPTHHU
X386 OIEPAIIMOHHU CUCTEMU, IPUITOKEHUS U
AparBepH 4pe3 KarCyanpaHe Ha [1aTa MallliHa
(mpouecop, MaMeT, OIepariOHHA CUCTEMA U
MPEKOBH YCTPOMCTBA).

* BM ympaBisgBa cBosg COOCTBEHA OIIECpALIMOHHA
CHUCTEMAa U IIPUJTIOKEHUS, TOYHO KaTO UCTUHCKHU
KOMITIOTBD.

* Bceaka BM chabpika 11sJ10cTHA CHCTEMA, KAaTO
[IpeMaxBa IMOTCHIMAJIHA KOH(IUKTH.
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[ IpuHnmnu Ha Bupryanusanusara

* Buprtyanuzamusra paboTH 4pe3 BMbKBaHE HA ThHBK COPTyEepEeH
CJIOM JUPEKTHO BBPXY XapAyepa Ha KOMIIIOThpPa WM Ha XOCT
oIepaliMOHHATa cucTeMa (Ta3u BbpXy Xxapayepa). To3u ciou €
M3BECTECH KaTo ,,MOHUTOD  WIH ,,XUIICPBAN30P’, KOUTO
pasnpeaesis XapaAyEepHUTE PECYPCH JUHAMHAYHO MU IIPO3PAYHO.

* Hsxoiiko onepalliOHHU CUCTEMH Pa0OTIT €IHOBPEMEHHO Ha €AUH
(PU3NYECKU KOMITIOTHP U CIOJENIAT XapAyEPHHU PECYPCH €AUH C

HPVYTI.
Virtual Machines
|Uirluampp1iances |
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Bupryanan mammau (BM)

BM e cbcTaBeHa U310 oT COPTyeEp U HE ChAbPKa KAKBUTO
M J1a € XapAyepHU KOMITOHEHTH.

BM ¢ HamrbJIHO M30JMpaH cOPTYEPEH KOHTEHHEp, KOUTO
MOX€E Jia YIIpaBJIsiBa CBOSI COOCTBEHA OIEepallMOHHA CHCTEMaA
U MPUI0KEHMS, ChIIO KAaKTO aKo 0sixa Ha (PU3HMYECKU
KOMITFOTBP.

BM ce appku TOYHO Kato (PU3HYECKH KOMITIOTHP U
ChJbpPKa COOCTBEHH BUPTYAIIHH (T.€. COPTyEepHO-0a3upaHm)
CPU, RAM, tBbpAa auck u mpexoBu kaptu (NIC's).

EnHa onepalimOHHA CUCTEMA HE MOJKE JIa HAIIPABU PA3JIMKa
MEKTy BUPTyajdHa U (pM3UUECKa MaIllMHa, HUTO
MPUIIOKECHUATA WA APYTU KOMIIFOTPU B MpeKara MOrar.

npod. 1-p unx. Benera Anekcuena
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[ IpequmcrBa HAa BM

CbBMeCTHMOCT- BupTryajqHATEe MAIlIMHU Ca
CbBMECTHMM C BCUUKH CTAaHIAPTHU X36
KOMITIOTPH

H3oaanusa- BupryaaHuTe MalllMHU ca U30JIUPAHU
€QHa OT JIpyra, KakTo (U3NYE€CKUTE OTACIHU
KOMITFOTPH

Kancynauusi-BupryaaHuTe MalllMHA KarCyJaupar
IIbJIHA KOMITFOThPHA Cpeaa

XapayepHa He3aBUCUMOCT-BupTyanHuTe
MAIIIMHU Ca HE3aBUCUMHU OT MPUJICKALIAS

Xapaycep

npod. a-p unxk. Benera Anekcuena
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Xapayepau BM

(CucreMHH BUPTYAJIHU MALIMHH)

* [lo3BOIABAT CIIOAEIAHETO HA IIPUIECKALIIUTE
pecypcH Ha (pu3nYecKaTra MalliHa MEXKIY
pazauuHuTe BM.

* Bcsaka BM craptupa cBost COOCTBEHaA
omnepalMoHHa CUCTEMA.

* Peamusupar ce ¢ xunepBaunsop.

8/5/2022 npod. 1-p uwxk. Benera Anekcuena



BM 3a npuiioxeHus

(ITpouecHU BUPTYAJIHU MALIIUHH )

PaboTsT karo HOpMaTHU OPUIOKEHHUS B €1HA ONEPAIMOHHA CUCTEMA.
[Topmbepxkar equn nipornec. Ch3aaBar ce, KOraro TO3u Mpouec CTapTupa u
CE€ YHHUIL0’KABAT, KOTraro MPOLECHT CIpeE.

Tosa e mnar@opmeHo-He3aBUCHMa MTPOrpaMHa Cpejia, KOsITO MpeMaxBa
OTpaHUYEHUATA HA XapAyepa WK ONEepalMOHHATA CUCTEMA, U TIO3BOJISIBA
Ha €JHAa IIporpama Jia Ce€ U3IbJIHIBA 110 €AUH U ChI] HAUMH Ha BCSIKA
nardopma.

Peanusupar ce upes uareprperarop Ha BM, cbru3mepum 1o
IPOU3BOAUTEIHOCT C KOMITWJIMPAIIUTE €3UIU 3a ITporpamupane. Tosa ce
MIOCTUTA YPE3 U3MOJI3BAHE HA KOMITUJIAIMS B PEAITHO BPEME.

To3zu Tt BM ce yrBbpkaaBa ¢ mosBara Ha Java (JVM) u .NET
Framework, koato ctaptupa Ha BM Common Language Runtime.

8/5/2022 npod. 1-p uwxk. Benera Anekcuena 13



Bupryanna MHappacTpykTypa

Buptyannara nHdpacTpyKTypa IM03BOJIsSIBa Jia C€ CIOALSTAT (U3UUECKU PECYPCH
Ha MHOXXECTBO MAIIIMHU B IsJIaTa CU HHOPACTPYKTYypa.
Pecypcure ca CriofieieHu ¢ MHOXXECTBO BUPTYAJIHA MAILIMHUA Y IPUJIOKEHUS.
[IpenqumcrBa:
— MOCTUTaHE Ha BrpaJieHa TOCTHIIHOCT, CUTYPHOCT U CKUIMPYEMOCT HA MPHIIOKEHUS.
— Tlogabpxa mupoka raMa OT ONepaliOHHU CUCTEMH U CPEU OT MPUIIOKEHUs, padboTa B
MpEkKa, KAKTO U ChbC CUCTEMU 3a ChbXPAHCHUE HA TAaHHU (CTOPHUIIK).
Taszu pecypcHa onTUMU3aIs MPEIOCTABS:
— MO-TOJsIMA I'bBKABOCT B OPTaHU3ALMUATA
— TIO-HUCKHU KaIllUTaJI0BU Pa3X0Oau
— MO-HHUCKH €KCIIOATAllMOHHH Pa3XOau

Hardware/Software Separation

Storage Metwork
Compute

8/5/2022 npod. a-p unx. Benera Anexcuena 14



KOMIIOHEHTH HA BUPTyaJiHaTa
MH(ppacTpykTypa

* XUNEepBanM30pH, KOUTO MO3BOJISIBAT ITbJIHATA BUPTYaJIU3aLHs
Ha BCEKH X386 KOMITIOTBP.

* Bupryansau uHGpaCTPyKTYpPHHU YCIYTH - YIIPaBJICHUE Ha
peCypcuTe U KOHCOJIUAUPAH OCKBII 32 ONITUMHU3UPAHE HA
HAJIAYHUTE PECYPCHU MEXY BUPTYATHUTE MAIIWHH.

reree AReet AEAAA

Cperakng Systam O perating System Operating System

Virtusl Maching Vistual Maching Virtial Maching

Virtual Infrastructure

STORAGE METWOREK METWOREK SERVERS ETORAGE

8/5/2022 npod. a-p unx. Benera Anexcuena
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XunepBazop (VMM)- CbIIHOCT

* Co(pTyepHHMAT CIIOM OCUTYpSIBaII]
BUpPTyaJIM3alusaTa, C€ Hapyu4a BUPTYyajHa

MamuHa-MOoHUTOp (VMM) unu XunepBau3op.

 DYHKIUK HA XUIIEPBANU30PA.

— OcurypsiBaHe Ha cpea, UJICHTUYHA Ha
(u3uyeckara cpeaa

— OcurypsBa Ta3u cpejla ¢ MUHMMAaIHHU Pa3xoIiu 3a
€(PEKTUBHOCT

— 3anasBa IbJICH KOHTPOJ BbPXY CUCTEMHUTE
pecypcu

8/5/2022 npod. 1-p unxk. Benera Anekcuena
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Xunepsanzop (VMM )-BuaoBe

* XunepBan3opbT MOKE Aa pabOTH:

— JHUPEKTHO BBPXY Xapayepa (type 1 maum Native VM nim Bare-
Metal)

— WY BBPXY OIlepalimoHHa cucteMa (type 2 uau hosted VM).
e XUNEPBAU30PHT YIIPABISIBA B3AUMOJICUCTBUATA MEXKIY
BCAKA BUPTyajlHA MAlllMHA U XapaAyepa, KOUTO BCUUKHA TOCTH
CIIOJICIIAT.

Hyper visor (VM ware ESX)

hardware hardware
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XurepBan3op tvn 1

PaboTsAT TUPEKTHO BHPXY XapAyepa Ha XOCTa.

XaplyepHO KOHTPOJIUPAT MOHUTOPUHTA HA TOCT
OIepanoOHHaTa CUCTEMA.

['ocT onepanoHHaTa CUCTEMa HE U3HMCKBA ONPEAEIIEHA
MOAU(UKAIMS, & CAMO PECYPCUTE, KOUTO XUIEPBAU30PBT €
OIIPENECIINII U KOHTPOJIUPA.

VMM KoopIMHHUpPA UHCTPYKIMUTE MEKIY TOCTA U XOCT
Ipo1ecopa.

ITIocTura ce mo-BMCcOKa BUpPTyajaHa €()eKTUBHOCT U
IIPOX3BOJUTEIIHOCT OT THII 2.

— Citrix XenServer,
— VMware ESX, VMware ESX

npod. n1-p nHxk. Benera Anekcruena
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XUIepBan3op Tvun 1- npeaumcraa

* C no-m00pa mpoOu3BOAUTEIIHOCT OT THII 2.
* C no-m00pa CUTYpHOCT OT THM 2.

* Ilo-manko overhead, T.e. moBeue BUPTyaTHU MAIIMHU
MOTrarT Ja C€ U3IBJIHSIBAT Ha BCEKH XOCT.

* [Ipu nmoBpena Ha eaHa roct OC, 11e OTIaaHe caMo
eaqHa BM, ocrananure e paOOTAT U XUNEPBAN30PHT
HE € 3aCErHar.

Hypervisor Hypervisor

hardware hardware

8/5/2022 npod. a-p unx. Benera Anexcuena
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Embedded xunepBaiizop — noarun Ha TUIl 1

* Te ca mpoekTUpaHu U BrpaJcHU B CAMHUTE XOCT
CUCTEMHU T10JI00HO HA 0Oas3oBara CUCTEMA 3a
Bxon/m3xox BIOS.

* Paznukara e, 4e T€ U3UCKBAT ONPEICICHU
OCTAITHU MOAU(PUKALIMH, HAIIPUMED
(hopMaTHpaHETO HA CTOPHUIKA HA CUCTEeMAaTa 3a
ChbXPaHCHHUE HA KOHKPETECH MPOIAYKT.

* IIpumep:

— Dell nmpennara Brpagen Citrix XenServer B CbpBbpa
PowerEdgeTR805 u R905 ot cpemara na 2008r.

8/5/2022 npod. 1-p unxk. Benera Anekcuena 20



XUIIEpBAU30p THUI 2

e PabotsT B paMKHTE Ha KOHBEHIIMOHAIHATA CPEa Ha OIlepallMOHHAaTa CHCTEMa
Linux i Windows.

* Tocr onmepanmonHaTa cHCTEMA IO TO3M HAYMH PaOOTH HA TPETO HUBO HAJ
Xapayepa.

e XunepBan3opbT KOHTPOIUPA PECYPCUTE, KOUTO ca 3aJIeJICHH OT OIlepalliOHHAaTa
CHCTEMA Ha JOJIHOTO HUBO.

* Toii paboTu KaTo NpUIOKEHNE BbPXY NPEKOH(MHUTYpHUpaHa ONepalliOHHA
CHCTEMa, a TOCT OIlepaIlMOHHATa CUCTEMa € BbPXY HETr0 M ChOTBETHO TS € B
KaICyJIUPaHO ChCTOSHHE.

* To3u TuI XUnepBa30py OCHOBHO CE€ M3MOJI3BAT B CUCTEMH, KbJIETO UMa HYXKa
OT pa3IMYHU BXOJAHO/M3XOIHHU YCTPOMCTBA, KOUTO MOraT Aa ObJIaT oA bpKaHU
OT XOCT OIlepaliOHHATa CHCTEMA U B KIIMCHTCKU CHCTEMH C HUCKA

e(PEKTUBHOCT.
* Ilpumepu:
— Parallels Workstation, | | workstation

— Microsoft Virtual Server,
— VMware Server,
— VMware Workstation.

hardware
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XHUIIEPpBAN30p TUI 2- NPEAUMCTBA

* Moxe Ja moaabpika rojasiM Habop OT Xapayep,
HaCJIEACH OT OIlepalMOHHATa CUCTEMa, KOSTO
M3I10JI3BA.

* JleceH 3a HHCTAJIMPaAHE, T.K. TOJIsIMA 4acT OT
KOH()UT'YPUPAHETO HA XapJyepa, CBbP3BAHETO B
MpEXa U CbXPAHEHUETO, BEYE € OCUTYPEHA OT
OliepaliMOHHAaTa CUCTEMA.

hardware
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XHUIIEPBAU30p TUI 2- HEAOCTATHIIU

* Xwurmneppail3opuTe OT THUII 2 HE ca TOJIKOBA €(DEKTUBHU, KOJIKOTO TUI 1, mopaau
JTOTBJIHUTETHUA CIION MEXK]Ty CaMUsl XUIIEpBaii30p U xapayepa — Besika BM ce 006pbina kbM
XUIIEpBaN30pa, 3a J1a U3BbPIIBA YETEHE HA JUCKA, MPEXKOBA OIEepaIUs WIH
B3aMMOJICHCTBHE C APYT XapAyep KaKTo U IpH TUII 1, HO Mpu TUN 2 XUTIEPBAH30PBT TPsOBaA
caM MpeJaje NCKaHeTo 10 ONepallMoOHHaTa CUCTeMa, KOsITo 00paboTBa 3asiBKaTa U IpeaaBa
nH(opMaimsaTa 00paTHO Ha XUIEpBai30pa U ciie]] ToBa 00paTHO KbM rocrta, 100aBIiKu
OIIl€ JIBE CTBHIIKH, BpeMe U 00padOTKa 3a BCSIKA TPAH3aKIIUA.

e XuNepBan30puTe OT TUM 2 CHIIO Ca U MO-MAJIKO HAACKIHU, 3al[0TO MMa [TOBEYE TOYKHU Ha
OTKa3: BCUYKO, KOETO BJIMSIC BbPXY HAJMUMETO HA OCHOBHATa padoTa
cUcTeMaTa MOXe Jia MOBJIMSIC Ha XUIIEpBa30pa U TOCTUTE, KOUTO oA bpxka. Hanpumep,
CTaHJIAPTHUTE ONEPAIMOHHHN CUCTEMH, KOUTO U3UCKBAT PECTAPTUPAHE HA CUCTEMATA, 11I€
NPEAU3BUKAT PECTAPTUPAHE HA BCUUKU BUPTYaJTHU MAIIMHU HA TO3U XOCT.

hardware
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Bugose BUpTYyaIn3amnms

* XapayepHa (m1argopMeHa)- Cb3/1aBaHE HA BUPTYyaJlHa
MallllHa, KOSITO MMa MOBEACHUETO Ha KOMIIIOTHD C OTAE/IHA
onepanuoHHa cucreMa. CopTyepbT, cTapTUpaH Ha TaKaBa
BUPTyaJIHA MAIlIMHA, € OTJACJIEH OT PEAITHUTE XapyECpHHU
pecypcu. 3a Ja ce HallpaBH pa3Indue MEXy HCTUHCKAaTa
MallliHA ¥ CUMYJIMpaHaTa Cc€ M3I0JI3BaT TSPMUHUTE /10st 3a
UCTUHCKAaTA U guest 3a BUpTyaJlHaTa.

* CodryepHa- Bupryanuszanus Ha HUBO OIEpAllMOHHA
CHCTEMA, MPH KOATO SAPOTO HA ONEpallMOHHATAa CUCTEMA
IIO3BOJISIBA J1a CE€ CH3/IaaT MHOTO HAa OpOM HEMHH U30JUpPaHU
uncmanyuu (padoTeny peaan3alun).
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[InarpopmMeHa BUpTyann3amnus

II'bana Bupryaausanmusa — BM cumynupa 10CTaTb4HO XapAyep Aa n03BOJIH
HEMPOMEHEHA "TOCT" onepanroHHa CUCTEMA Jia ObJie cTapTUPaHa OTJICIIHO;
XapayepHo-MoANnOMOrHaTa BUPTYaJaM3alus - XapAayepa npeaoCcTaBs
ApXUTEKTYPHA MOJIPBIKKA, KOSITO YIECHIBA U3TpaxaaHeTo HAa BM-MmoHuTOp U 1aBa
Bb3MOKHOCT Ha TOCT OIE€pallMOHHATa CUCTEMa Ja ObJE CTapTUpaHa OTIECIHO;
YacTuyHa BUPTyaJM3alms - YacTUYHATa BUpTyanuzanus ("'BUpTyanIn3amnus 4pe3
aJpecHO MpocTpaHcTBO'"): BM cuMynnpa MHOKECTBO KOIMS Ha rojisiMa 4acT (HO HE
[s1aTa) OT OpuieXkallara XxapayepHa cpesia, 0CoOOCHO aApECHOTO MPOCTPAHCTBO.
IHapasupryaausauuss — BM He cumynupa xapayep, a npemiara crienquaniau AP,
KOMTO MOTaT Ja ObJaT U3M0JI3BaHU CaMO 4pe3 IMpoMsiHa Ha '"rocT" onepalnuoHHaTa
CHUCTEMA,;

Bupryaau3zanus Ha HUBO OnepanuoHHa cucrema - "[oct" cpeaure, cnoaeaaT
€HAa U ChIA ONIEPAMOHHA CUCTEMA KaTO XOCT CUCTEMA - T.€. €JHO U ChIIO AAPO HA
ONEpaIMOHHA CUCTEMA CE MU3II0JI3BA 3a Ch3AaBaHe Ha '"roct" cpenu. [lpunoxenusra,
CTapTUPaHU HA AaJicHa "TOCT" cpelia ce€ BUKIAT KaTO CaMOCTOATEIHA CUCTEMA;
Bupryanu3zanus Ha XOCT - IPUIIOKEHUATA, KOUTO CE XOCT-BAT OT TPETU ChbPBBHPHU U
Morar Ja ObJaT U3BMKAaHU WA MOTaT Aa ObJaT U3M0JI3BaHU OT OTJAJICYCHU
CHUCTEMM.
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PecypcHa BupTyaausamnms

* CropuIK BUPTYAJHU3ALUA - IIPOLECHT HA HAITBJIHO
OT/ICJISIHE Ha JIOTUYECKO ChbXPAaHEHHUE HAa JJAHHMU OT
(pU3NYECKO ChXpaHEeHUE HA JaHHU. CTOPHIK
BUpPTyaand3alysaTa € 00eIMHIBAHETO HA MHOXKECTBO
(PU3NYECKU CTOPHUJIK PECYPCH B OTJICJIICH PECYPC, KOUTO €
[ICHTPAIU3HUPAHO YIIPaABIISBaH.

* MpexoBa BUPTYyaJM3amus - IPOIEC Ha ChUCTaBaHE Ha
xapayep, COQOTYEpHH MPEKOBHU PECYPCH U
()YyHKIIMOHAJTHOCTTA HA MpEKaTa B €IMHHA, COPTYEPHO-
OazupaHa aAMMHHUCTPATUBHA €IMHUIA, BUPTyaIHa MpEXKa.
MpexoBara BUpTyaIu3alus BKIKOYBA IJ1aThopMeHa
BUPTYyaJIM3aliys, YeCTO B KOMOMHAIIUS C PeCypCHa
BUPTYyaInd3aIysl.
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8/5/2022

Bupryanuzamnus Ha IPUIOKCHUSA

CodTyepHU TEXHOJIOTUM, KOUTO MOA00PSIBAT
IIPEHOCUMOCTTA, YIIPABISIEMOCTTA U
ChBMECTHMOCTTA HA IPUIOKCHUS, KaTO T'U
OTACISIT OT OINepallMOHHATa CUCTEMa, Ha KOSTO
C€ MBITBJIHSBAT.

HambJiHO BUPTYaTIM3UPAHOTO NPUIIOKEHUE HE
€ UHCTAJIMPAHO B TPAJUIIMOHHUSA CMUCHIJI Ha
ayMara, BBIIPEKU Y€ CE U3ITBIIHABA KATO
HOPMAJITHO IIPUJIOKEHUE.

npod. 1-p unx. Benera Anekcuena



Mexay-mnaropMeHa BUPTYyaIn3ains
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[To3Boss1Ba copTyep, KOMIIMIUPAH 3a
Crieu(pUYEH MPOIECOP WX ONepallMOHHA
crucTeMa Ja ctapTupa 0e3 Ja ce IpOMEHs Ha
KOMIIIOTPH C PA3IUYHU IIPOLECCOPU U/UIIH
OIepaliOHHU CUCTEMH, Ype3 KOMOMHALIYS OT
AVHAMUYHO JBOUYHO TPAHCIUPAHE U
CHCTeMara 3a U3BMKBAaHE Ha onepaliMOHHATa
crucTema.

BpeMeHHO penieHue, 10KaTo OnpeacIcHU
PECYPCH CTAHAT JOCTHIIHU 34 CTapTUPAHE HA

codryepa.

npod. a-p unxk. Benera Anekcuena



VMware Workstation
VMware Workstation - copryep BM 3a x86 u
x86-64 OuTOBH KOMITIOTpU 0T VMware,
noapazaeiaenue Ha EMC Corporation. I1o3BosisiBa
Ha efHa (hu3uYecKa MalllrHa 1a CTapTUpa HIKOJIKO
ONepallMOHHU CUCTEMH €THOBPEMEHHO.

VMWARE

WORKSTATION
RROH B

ading Edge PC Virtualization

_ieTa AJleKkcueBa 30



Microsoft Virtual Server - Tum 2

* Microsoft Virtual Server - yiecHsiBa
cb3xaBaHeTo Ha BM 3a Windows XP, Windows
Vista 1 Windows Server 2003 onepaniioHHU
cucreMu. BM ce ¢b3aBar v ynpaiisiBaT 4pes

knueHTCKO Windows npunoxkenue- VMRCplus.

Microsoft* Micr . .
: icrosoft Desktop Virtualization
Virtual Server | P
2005 R2 (ﬁrh Microsoft
&) System Center2012
._E f:er'1tfa|ize)r_lla|'|d Unified Management
EJ r_m' User State Emu] Applications
) \‘_:‘.'R |
Windows Server-2008
Hyper-**" ;
P Windows Server 2012 ? - o
.. INndows >erver . SE‘f P ~ App r N Microsoft VDI

Client Hyper-V

Hyper-V

8/5/2022 npod. n1-p nHxk. Benera Anekcruena
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Microsoft Virtual PC

* Microsoft Virtual PC- 3a onepaliuOHHU CUCTEMU
Microsoft Windows u emynanus 3a Mac OS X Ha
PowerPC-6a3upanu cucremu. Ot roau 2006 T. €
OesmareH npoaykr. Virtual PC Buptyanusupa
CTaHJapPTEH IIEPCOHAJICH KOMITIOTHP U CBBP3aHHUS C
Hero xapayep. IHogabpkanure Windows

ONepallMOHHM CUCTEMU MOrar Ja pa0oTsT Ha
Virtual PC.

8/5/2022 npod. 1-p unxk. Benera Anekcuena 32



Oracle VirtualBox

* Oracle VirtualBox - nHCTanupa ce BbpXy ChIICCTBYBaIIa
XOCT ONEpallMOHHA CUCTEMA B PAMKUTE Ha TOBA
MIPUJIOKEHUE CE€ MHCTAJIMPAT JON'BbJIHUTEIIHU ONEPALMOHHU
CUCTEMM, BCIKA U3BECTHA KaTO TOCT OIEpal[MOHHA CUCTEMA,
KaToO MOTrar Jia C€ 3apelsAT U CTapTUpPaAT, BCIKA B CBOS

coOCTBEHA BUDPTVAJIHA CpEIA.

ORACLE
VM

VirtualBox

8/5/2022 npod. 1-p unxk. Benera Anekcuena 33
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VMware ESX — xunepBan3op tum 1

OpurnHanHara apxuTekrypa Ha ESX e chcTaBeHa OT JIBE

JacTH .
— CBIIMHCKY XUIIEPBAN30P, KOMTO MPABU BUPTYyaIU3ALUATA
— Linux 0a3upaHa KOH30J1a 3a YIIpaBJICHHUE Ha XUIepBal3opa
Henocrarsk:
— pa3Mepa Ha xunepBusopa - B ESX 3.5 e okoio 32 MB, a
KOH30J1aTa - 10 900MB.
— IIpobneM cbC CUTYPHOCTTA- ONMACEHHUS, Y€ XUIIEPBU3OPHT
MOXKE J1a ObJI€ KOMIIPOMETHPAH 4Ype3 CEpBU3HA KOH30JIA.

ESXi € MOHOIUTEH XUIIEpBai30p O€3 KOH30J14a, a Ce
yIpasisiBa upe3 komaHaaus pen (CLI)

ESX u ESXi1 ca ot Bepcus 3.5 npe3 2007 1. 1o Bepcus 4.1
Ot 2010 r. ce npeminara camo ESX.

npod. a-p unxk. Benera Anekcuena
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ESX1 apxurekrypa

8/5/2022
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8/5/2022

ESX1 apxutekrypa- VMkernel

CbIbprka BCUUKM HEOOXOAUMH HPOLECH 3a
nogabpxkane Ha BM u 3a ynpasieHue Ha
XapJIyEPHUTE PECYPCH.

[Ipennara HHPPACTPYKTYPHHU YCIYTH — 3aMa3BaHE
Ha BPEMETO Ha JIOTBaHE, JIOIBaHE, IPalBEPH 3a
XapJyep, MHCTPYMEHTH 32 MOHUTOPHUHT Ha
Xapayep, IPO3pavyHoO CHOOAECISHE HAa CTPAaHUIIY,
OaJIOHBT HA MaMETTAa 3a €(PEKTUBHOTO M3IOJI3BAHE
Ha ITaMETTa.

[Ipemyiara mmpok U MOIIEH HA0OOP OT PENICHUS,
CBBP3aHHU C YIIPABISIEMOCTTA, CATYPHOCTTA U
HAJIMYHOCTTA.

npod. a-p unxk. Benera Anekcuena
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Xen - XxurepBan3op tvm 1

* Xen - xuneppainzop 3a [A-32, x86, x86-64, IA-64
1 PowerPC 970 apxurextypu. Tou 1103BOIsIBa HA
HSIKOJIKO TOCT OIEpallMOHHU CUCTEMH Ja ObJaT
M3ITbJIHCHU Ha CHIIUS XapAyep €IHOBPEMEHHO.

ToBa e cBoOOAEH codryep, mueH3upan nog GNU
General Public License (GPL2).

xe n TM

The Xen™ virtual machine monitor

8/5/2022 npod. 1-p uwxk. Benera Anekcuena



Xe€n - apXUTEKTypa

* MogensT Xen uMa cneruaieH roct - Jomen 0 ( DomO).

* Dom0 nonydaBa boot koraro XunepBuU30pbT € 3apeJeH U uMa
IPUBUICTUH 3a YIIPABICHUE Pa3INYHUA OT OCTAHAIMTE TOCTH.

 Dom0 o6padoTBa Bcuuku 1/ O 3a OTAETHUTE TOCTH,
NOAbpKa ApaBepH 3a XapAyepHU YCTPOMCTBA.

DomO DomU Domu
() drivers

KernelO KernelU , KernelU ,
@ = s p—
. : »
. XenBus v v

Xen Hypewlsor

v -
Hardware

8/5/2022 npod. 1-p uwxk. Benera Anekcuena 38



Xen — npoonemu ¢ Dom0

* Dom0 nma omepaioHHa cucTemMa U Ipu opoojaem
C HES C€ MOoJy4YaBa mNpo0IeM ¢ HAIMYHOCTTA.

* Pecraprtupanero Ha Dom0 1ie npeKbCHE BCUUKH
OCTaHaJIM IPOIIECH, IOPU U aKO HE Ca CBbP3aHU C
(PYHKIIMHATE 32 BUPTYyaJIM3aIHsl.

* Dom0 ¢chIIO € TOCT U TOM KOHCYMHPA PECYPCHU U
IpeTeHANPA 32 PECYPCH KaTO OCTaHAJIUTE TOCTH B
CHCTEMaTa- MOXE J1a JIOBEAE A0 MPOOIEMHU C
IIPOXU3BOJIUTEIIHOCTTA, ak0 Dom( mmony4uu
HEAOCTAThYEH PECYPC.

8/5/2022 npod. 1-p uwxk. Benera Anekcuena
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Microsoft Hyper-V — xunepnaitzop tun |

* ApXHUTEKTypa

Child Partition

Parent Partition

VMI Provider

Virtual Machine
Management Services

Applications

VM Worker
Processes

Virtualization
Service Provider
(VSP)

Virtualization
Service
Consumer (VSC)

Windows

Kernel Windows

Kernel
Device

Drivers

Hardware

8/5/2022 npo¢. a-p unx. Benera Anexcuena 40
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Microsoft Hyper-V - Parent Partition

BM ce Hapuuar gsuioBe (partitions).

[TomoOHO Ha Xen, To nMa Parent Partition,
KOUTO UMa JTUPEKTEH JTOCTHII 0 XapaAyEePHUTE

peCypcH.
Parent Partition padotu nog Windows Server
2008.

Parent Partition cb31aBa u yrpaBiisiBa
OCTAHAJIUTE JISIJI0BE

MmMa ceummre HeaocTarbild KaTo Xen

41



ApPXUTEKTypa Ha BUPTyaJIHa MalllriHa

Application

Operating System

Virtual Hardware

hGuest Application

Gyest Operating System

Virjual Machine Hardware

VMIO Controller

* BM uma MHOI0O OT XapaKTepUCTUKUTE HA

(bU3NYECKU CHPBBD:
— MOoAABpKa ONEPALMOHHA CUCTEMA
— Hma xkoHpurypupan HabOp OT PECYpPCH, KbM KOUTO
CE MBIIbJIHSABAT 3a5BKUTE

* Msuoro BM morar na ce u3nbJIHABAT €IHOBPEMEHHO
Ha eIMH (PU3UYECKU CHPBBP U Jia ca C pa3IMIHU
OIIEPAlMOHHU CUCTEMHU, TTOIABbPKAIIN MHOTO
PA3JIUYHU TIPUIIOKEHUS.
3a paziauka oT pu3ndeckus cbpBbp, BM € Habop ot
(hailoBe, KOUTO OMMUCBAT 1 BKJIIOUBAT BUPTYaJIHUS
CBPBBD:

Hypervisor

— DainbT 3a KOHPUTYpaLKs OMKUCBA PECYPCUTE

Physical 1O Controller

(BUpTyanHus xapayep), kouto VM Moxke J1a
u3znon3pa - CPU, naMmeT, cbxpaHeHue, padbora B

v

Disk

O/ I VLl

Mpexa, CD yCTpoOHCTBO...

npod. 1-p unx. Benera Anekcuena
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APXUTEKTYpa HA BUPTyallHA MpeExKa

Physical Host

Virtual Virtual
Machine Machine
N N N
| | |
C C C
Virtual Switch Virtual Switch
A

Hypervisor

[TogoOHO Ha pu3nUeCKus
C€KBHUBAJICHT, BUPTyaJIHATA MpPEKa
npenocTass Ha BM HauuH na

ce o011yBa ¢ pU3UYECKUS CBAT.
Bcsika BupTyanHa MannHa MOXe
na ObAe KOHPUTypupaHa

¢ exna unu noseue NIC.

Tesu Buptyanuu NIC kapru,
o0aue, HE Ce CBBbP3BAT C
(hU3UYECKUTE

NIC xaptu B XOCT cucTemara.
XuUnepBan3opbT MOAIbPKA
Ch3/IaBAHETO HA BUPTYyaTHA
MpEKa, KOSITO CBbP3Ba
BuptyanHutre NIC kbMm Mpexa,
KOSITO C€ ChbCTOU OT BUPTYAIHU
CyU40B€, KbM KOUTO CE€ CBbP3BaT
dbuznueckute NIC.

npod. 1-p unxk. Benera Anekcuena 43



Bosrpocu ?

bnarogaps 3a BHUMaHHETO !



