A3rpaxgaHe Ha
BUPTYaHU
MaLUMHUM ¢ Xen
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KakBo e BUpTyanusauuma

o CopTyepeH crion Mexay arnapartHa YyacT U
ornepaumoHHaTa cuctema - Virtual Machine
Monitor (VMM)

e Cb3fasa BYPTYaAHV KOMVS Ha Xxapayepa
(MpoLiecop, NameT, nepudepus) — supmyanHu
MalUuHU

s Bcaka OC, kodaTo MoXe Aa paboTy BbpXy Xxapayepa Ha
peanHarta MalumHa, e paboTn 1 BbPXy BUPTYarnHOTO MYy
Konwne

| BI/IpTyaJ'IHVITe KOINnnda Ca He3aBCMU €4HO OT
ApYro
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[IpunoxeHne Ha BUpPTyanuM3auusaTa

e bu3Hec

= [TbmHO M3MoMn3BaHe Ha pecypcuTe Ha uranyeckara
MaLLvHa

s CurypHocT
» HamangsaHe Ha BpeMeTo 3a nunca Ha ycnyrata (downtime)
s banaHcupaHe Ha HaToBapBaHETO

e Pa3pboTka
s Cumynaumsa Ha web npunoxeHund
m [ecTBaHe v ekcriepeMeHTnpaHe
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Buoose BupTtyanusauumsa (1)

e Single OS Image: Virtuozzo, Vservers
= [ pynvpa npoLecute B T.Hap. "resource containers”
m [pPydHO Ce NocTura nsonawumg Mexay BUpTyanHmTe Konms

e [TbnHa BypTyanusauusa — Vmware, VirtualPC
s Moxe ga craptmpa Bcska OC paspaboreHa 3a x86
m X806 e TpyaHa da ce BUpTyanmnampa edmKkacHo

e [lapa-Bmptyanusaumd — Xen, UML

s Heobxoanmo e npeHacsHe Ha OC BbpXy HOBa apXUTEKTYpa:
Xen/x86

m Apxutektypata Xen/x86 € MHoro brimska oo x86
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XapaktepucTtuka Ha Xen 2.0

e [Ipov3aBoavTENHOCTa € MHOIro bn13ka 4o Tas3u Ha
peanHara mMaluvHa

o [logapbxa BCUYKNSG Xapayep AocTbheH 3a Linux
)(e]0)

e //I3yCcKkBa ce egMHCTBEHO MoANMUKaLIMA Ha 94p0TO
Ha "roctyBaulara” OC:

s BCyykn npunoxxeHmsa n ombrnnoTekn oT MmoraT ga paboTar
6e3 MmoandrKaLms

m Linux 2.4/2.6, NetBSD

e [IpemecTBaHe Ha BMpTYyanHaTta MalluuHa oT egHa
peanHa MalinHa Ha apyra (live reloaction)
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[lapa-BupTtyanusaumda B Xen

o ApxutekTtypa Xen/x86: 3aMeHd NpMBIANTMPOBaHUTE
oriepaunv cbc Xen hypercalls
m Linux 2.6: NpomeHsa ce camo Koga, KouTo e MaLllHHO-
3aBvICM
e KOMyHMKauUmng
= B/PTYanHu NnpekbcBaHus (events),
m aCUHXpPOHEeH TpaHcdoep (shared memory)

s Mpexa: ctaHaapHTV MpeXoBu MHTPYMETU: Iptables,
bridging, MapLuyTu3npaHe

s EKcnopT Ha: sda1l, loop2, ...
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[lpounzBoguTenHocT (1)

SPEC INT2000 (score) Linux build time (s) OSDB-OLTP (tup/s) SPEC WEB99 (score)

Linux (L), Xen (X), VMware Workstation (V), UML (U)
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[lpounzBoauUTENHOCT (2)

[ [ [ | ]

L L X V U L X L X V
Tx, MTU 1500 (Mbps) ~ Rx, MTU 1500 (Mbps) ~ Tx, MTU 500 (Mbps)  Rx, MTU 500 (Mbps)

TCP nponyckaTteriHa CnoCoOHOCT:
Linux (L), Xen (X), VMware Workstation (V), UML (U)
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[IlpemecTBaHe Ha BUpTyanHaTta MaLluMHa
(1)

e MoTtuBauus
s Bucoka goctsrnHocT Ha ynyrata (high availability)
s bamnaHcrpaHe Ha HaToBapBaHETO

e Heobxoanmm ycrioBusi

s CnogeneHo MpPeXoBo YCTPOMCTBO:
—NAS: NFS, CIFS
—SAN: Fibre Channel, iISCSI,
—drdb, GNBD

s DmsmyecknTe MallmHM TpsibBa da 6baat B eaHa Layer 2
Mpexa
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[IlpemecTBaHe Ha BUpTyanHaTta MaLluMHa
(2)

e [IpeansBukKaTerncTea:
| TeKyLLI,OTO CbCTOAHNE Ha MallHaTa € AOCTa NroJjidAMo

s Hdakom BupTyanHn MallnHyu MMaT U3MCKBaHEe Aa paboTaT
NOYTM B peanHo BpeMe (Web cbpBbpy, 6a3n gaHHu, NrpoBu
CbPBLPU :)

s BpemeTo 3a cnvpaHe Ha BupTyanHTa MallnHa Aa €
MUHUMAaIHO

s CamMOoTO KOHTPONMpaHe Ha MPEMECcCTBaHETO MOXe Aa
N3NCKBa J0CTa PECYPCY
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CtpaTterusa 3a npemecTtBaHe

ETan 0: nogrotoBkKa

ETan 1: pesepBupaHe

Etan 2: NnTepatTuBHO KonumpaHe

AktvBypa BM Ha malumHa A
EriokoBuTE yCTpoMcBa ce konvpat

VIHVILI,I/IaJ'II/I3I/Ipa Ce B/pTyarHa MallnHa Ha MallnHa
=)

Bcdka npoMeHeHa cTpaHvLa OT nameTa ce Konupa
Ha mMawuHa b

ﬁ

ETan 4: npepnaBaHe
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[MpeycraHoBsBa ce pabortata Ha BM Ha mauvHa A
CVHXpPOHM3MPAT Ce OCTaHanMTE NMPOMEHEHN CTPaHULIN
[lpeHaco4yBa ce MpexoBud Tpaduk KbM b

Craptvpa ce BM Ha mawwmHa b n ce yHuuwpkasa BM Ha

MaLlmHa A
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KonunpaHe (etan 2): utepauusa 1
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KonunpaHe (etan 2): utepauusa 1
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KonunpaHe (etan 2): utepauusa 1

17/07/05



KonupaHe (etan 2): utepauus 2
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KonupaHe (etan 3)

22



TecTt: MurpupaHe Ha web CcBHLpPBBP

e BnnaHme Ha MUrpmpaHeTo BbLPXY.
NPOV3BOAUTENHOCTTA

Effect of Migration on Web Server Transmission Rate
1st precopy, 62 secs further lterations

9.8 8ecs
765 Mbit/sec ’
. 4 gt 3
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[lpynoxeHue Ha Xen B pabpaboTka Ha
yeb npunoxeHusa (1)

e [Ipnmep — SiteKreator.com

s Cucrtema 3a yrnpaBrieHne Ha CbAbp)KaHNETO
(CMS) c gocTtbneH 3a HaunmHaeLwnTe
NoTpeduTenn NHTeEpdeENc

s Cucrtemara e pasnpegeneHa Ha application,
static web, n mail cepBLp

= [Ipoueca Ha paspaboTka nsmnckea: development, staging u
testing nHcTanauum
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[lpynoxeHue Ha Xen B pabpaboTka Ha
yeb npunoxeHus (2)

testing
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[MpunoxeHue Ha Xen B pabpaboTka Ha
yeb npunoxeHus (3)
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XapaktepucTtuka Ha Xen 3.0

o [logapbxka Ha AGP/DRM
e [logobpeHa noaapbXxka Ha ACPI
e [logapbkkka Ha SMP B "roctyBalumte” OC

e [logapbxka Ha x86 64

e [logapbkka Ha HEMOANMULMPAHY TOCTYBaLL
OC” - Intel VT-x/ AMD Pacifica

e PAE (>4G on 32 apxutektypa)
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3aknr4yeHue

e Xen e nbieH n pabotocrnocobeH GPL VMM

o /I3kmounTENIHA NPOM3BOANTENHOCT U
MallabnpyemMocT

e [lo3BoOngBa no-ecHa agMMHNUCTpaLmng

e Murpaumngara Ha BUpTYyanHu MallnHy peLlaBa
NPoBSieEM B pearnHn cutyaumm

17/07/05

28



bnarogapsa 3a BHUMaHUETO!

e [lomesHn pecypcu
n http://www.cl.cam.ac.uk/Research/SRG/netos/xen/
m http://www.xensource.com/
m http://www.cl.cam.ac.uk/Research/SRG/netos/xeno/
n http://www.netbsd.org/Ports/xen/
n http://en.wikipedia.org/wiki/Xen_(virtual_machine_monitor)

e Btnpocn? KomeHTapu?
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