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Hayanoto

« 1967T.
 IBM cb3gasat System 370 mainframe

« OnepaunoHHa cuctema CP/CMS
(VM/CMS)  ae——




[lpuynHU 3a pasBuTUE Ha

BpTyann3agusaTa

[lpegnaBukaTencrea:
« Hwucka cteneH Ha HaToBapBaHe Ha MHJpacTpyKTypaTa

- [loBuwaBaHe Ha pa3xoagmTe Ha usnyeckaTa
NHppaCTPyKTYypa
« [loBuwasaHe Ha IT pasxoguTte 3a ynpasneHue

- HepocTtatbyHO 3allUTa OT rpeLlkn n begcTeus

- Bucoka nogapbKka 3a KpanHUTE NOTPEOUTENICKN HACTONHU
KOMMIOTPU




CbpBbpPHaA KOHCONUpauus

> [lo-gobpo nsnonassaHe Ha xapayepa — oT 5% a0 80%




Ctapu nnun HenpoBepeHU NPUNoXeHus

Microsoft

S sy




Cpepa 3a Hay4YHu U3cnenBaHus,

pa3paboTKa U TeECTBaHE

« Bb3MOXHOCT 3a 3anncBaHe,
Bb3CTaHOBABAHE U Npe3apexaaHe Ha
CbCTOSAHUETO

« Bb3MOXHOCT 3a Murpaumm 1 pennukaumm




Kak paboTn Buptyanusaumara?

« TpaHchopmmpa unu BupTyanmampa xapayepHuTe pecypcum
Ha x86-6a3upaHn KOMMIOTPU, B HAMBITHO (PYHKLUMNOHANHAa
BUpPTYyanHa malunHa

- BwupTyanHarta mawuHa e uanoctHa cuctema ot OC un
NPUNoXeH cogpTyep

- XapayepHuTe pecypcu ce pasnpenenaTt gUHaMUYHO U
Npo3paYHo

- Hakonko OC moraTt ga ce pabotaTt eaAHOBPEMEHHO




TepMUHUu

HOST - domsunyeckata nnatdopma
GUEST - OC, nanwnHsBalla ce Ha BMpTyanHarta MallunHa

VMM / Hypervisor — codpTyep, nogabpxalLl

BUPTYyalin3aundTa
Virtual Virtual Virtual
Machine Machine Machine
Guest OS5 Guest OS5 Guest 05

Virtual Machine Monitor or Hypervisor

Physical Server or Host




BuptyanHa mawiunHa

« W3onupaH codpTyepeH KOHTEUHEP, KOUTO
MOXe ga ctapTtmpa cobctBeHa OC un
NPUIOXEHUS

« BM ce ObpXun KaTo MCTUHCKN KOMMIOTBP
N nma cobCTBEHN BUPTYarTHN
(copTyepHo 6a3upaHmn) npouecop,
nameT, QUCK U MPEXOBU adantepu

Application

Operating System

« [oct OC He MOXe ga HanpaBu pasnuka
mMexay donsmndecka n BupTyanHa
MaLlMHa

SN




NMpeanmctBa Ha BM

CbBMeCTUMOCT - BUPTyalHUTE MaLlMHU Ca CbBMECTUMU C
BCUYKM CTaHOAPTHM X86 KOMMIOTPU

U3onauus - BUpTyanHuTe MalluHM ca U3onnpaHu eaHa oT
Apyra, Kakto du3n4ecknTe oTaenHn KOMMoTpu

Kancynaums - BUpTyanHuTe mMallMHK Kancynupar MbiiHa
KOMMIOTbPHA cpeaa

XapayepHa He3aBUCUMOCT - BUPTYyanHUTe MallUHK ca
He3aBUCMMU OT NpuUnexalms xapayep




BM u xunepBsaunsop

> OT rnegHa To4yka Ha
Xxunepsaunsopa, BM e
Habop oT dpannose




Buaoose BM

« Process Virtual Machine — npeagHa3Ha4yeHa e 3a
cTapTupaHe Ha eduH NPoLeC

- System Virtual Machine — rotoBa cucremHa
nnaTtdopma, KoATo noaabpKa U3nbSIHEHMETO Ha
yana OC




[MpouecHn BM

[looobpka camMo egnH npouec

OcurypsiBa nnatgpopmeHa He3aBUCUMOCT
Cb3gaBa ce npu cTapTupaHe Ha npouec
YHuLWOXaBa ce Nnpu 3aBbplUBaHe Ha npoueca

OrpaHnyeHne oT pecypcuTe Ha camaTta BUpTyanHa
MaLlnHa




MpouecHun BM

User program

Bytecode

1/O interface Native 0S interface Virtual CPU

File system Network Processes




Cuctemuu BM

- Buprtyanusunpawmar copTtyep € pasnonoxeH mexay
xapayepa n roct OC

« OcurypsiBa abcTpakumns Ha xapayepa oT rnegHa
TOuYKa Ha codptyepa BB BM

« [losBonsaBa mHoxectBo OC ga paboTtaTt
eAHOBPEMEHHO BbPXYy eAnH dn3N4eCcKkn KOMNTHLP




Cuctemuu BM




N3nckBaHusa KbM xunepBansopuTe

> 1974r. Nonek n Nl'onabepr pedouHUpaT N3MCKBaAHUA KbM
KOMMIOTHPHA CUCTEMA 3a NoAApPbXKA HAa BUPTyanusauus:

1. To4HOCT — cb3gaBaHaTa cpefa 3a BM e no cbLecTso
NOEHTUYHA Ha opurMHanHaTta pusnvyecka MmalunHa

2. W3onauua unu 3awmTeHoCcT — XxunepBan3opbuT TpsibBa Aa uma
NbNEeH KOHTPON BbPXY CUCTEMHUTE pecypcu

3. [MpousBoguTenHocT — TpsibBa ga Mma MHOro Manka unm ga

HSAMa pasfnuka B npoussoauTenHoctta Ha BM u dunsnyeckara
MalluHa

U3nbnHeHneTo Ha Kputepun 3 -> ecpukaceH xunepsaunsop




NMpeanmctBa Ha BM

dusnyeckm MaluHM

HeynobHu 3a npemecTBaHe
[To-TpyaHu 3a nogapbXKKa
XapayepHu orpaHnyeHuns

BupTyanHu mawimHum

JlecHun 3a npemecTBaHe
JlecHu 3a ynpaBrneHune

OcurypsiBaT Bb3MOXHOCT
3a cTapTupaHe Ha cTapu
NPUITOXKEHNSA

[lo3BonaBaT CbpBbPHA
KOHconugauugd




BunaoBe xunepBansopwu

Tun 1 — Bare-metal

- PaboTtaTt gupekTHO BbpPXY xapayepa

« He nsnckea otgenna OC

« Bucoka edpekTUBHOCT 1 NpOU3BOAUTESTHOCT

VMware ESXi
Microsoft Hyper-V

Citrix Hypervisor (Xen
server)

KVM
Oracle VM




Tun 1 — VMware ESXi

Vuare ESKi 6.7.0 (VMernel Release Build 8169922)
Viuare, Inc. VYeare?, |

4 x Intel(R) Xeon(R) CPU E5-26/0 0 @ 2 60GHz
16 GiB Pemory

To manage this host go to:
hitp://169.254.35.48/ (Haiting for DHOP...)
http://1feB0: : 250 :56Ff :fea5: 11661/ (STATIC)

Karning: DHCP lookup falled. You mey be unable to oaccess this system mntil you custonize its
netuork conl igurat fon.

F2> Customize Systen/View Logs F12> Shwit Down/Restart




BunaoBe xunepBansopwu

Tun 2 — Hosted
« W3uckBa nHctanmpaHa OC
- Pabotun kaTto npunoxeHue

VMware workstation Pro/ VMware

Fusion
Oracle VirtualBox
Microsoft Virtual PC




Tun 2 — Oracle VirtualBox

N¢ Oracle VM VirtualBox Ynpasnexue — O X

Qavn MawwHa [lomouw

L W G -

‘J vy HoBa Hactpoiikm M3suwcrease Crapr
B ochosHm - Npernen
Hme: Linux
Linux OnepaunoHHa cuctema: Linux 2.6 / 3.x / 4.x (32-bit)
W3knrouera since 12:01 | cucrema
Session oTKNOUeHa
Base Memory: 2048 Mb
Pea Ha 3apexpgane: ®nonwn, ONTHuHO, TELPA AMCK
YckopeHue: KVM napasupTyanusaums
B Dpisplay
Buaeo namer: 16 M6
Graphics Controller: VMSVGA
Otpaneuex pabotex nnot: Disabled
Recording: Disabled
¥ Cobxpanenwe

Kowtponep: IDE
IDE Bropuuen Mnaeex: [OnTuuko ycrpoicTeo] MNpasko
KoHTponep: SATA

SATA noprt 0: Linux.vdi (Hopmanen, 16,00 ')
M Audio
PeaneH gpaiieep: Windows DirectSound
KoHTponep: ICH AC97
.‘ Mpexa

Apantep 1: Intel PRO/1000 MT Desktop (NAT)
[ usB

USB koHTponep: OHCI, EHCI
®uATpH Ha ycrpoiicteata: 0 (0 active)

g Cnogenenn nanku

None




PusnvyeckKka MHPpPaACTPYKTYypa

Applications—3» “‘“ﬁ\, x'lfi‘” 9
Dperatlng SyStemMm— \ﬁi‘-’f \Ei'-.x""
Physical Host==3p "S5 80 "in.,,v_,a
| |

Ethernet

Channel
ISCSI \ Fibre Channel
NFS .

Storage Storage

Storage Network




BuptyanHa nHgpactpykrypa

ISCSI -

Storage NFS Network Storage
Storage




CnopensiHe Ha pecypcu

Hypervisor x64
architecture




BupTtyanunsauusa Ha npouecop

N

APP
Oos

APP APP
os os

Q0 QU

x64 architecture

Nill

-

x64 architecture

NIl




N3non3BaHe Ha namMeTTa

APP APP APP
0S 0S 0S

x64 architecture x64 architecture




du3nyecKkn n BUPTyarnHn MpPexmu

x64 architecture

. x64 architecture

\ i %




du3nyecKkn n BUPTyarnHn MpPexmu

x64 architecture

. x64 architecture

\ i %




B1HL3MOXHOCTU NPU CbPBBLPHA

BUpPTyann3auus

« High Availability (HA)
Fault Tolerance (FT)
Live Migration (LM)




High Availability (HA)

Virtualization layer Virtualization layer Virtualization layer

(hypervisor| (hypervisor) (hypervisor)

Server A Server B ServerC

Network




Fault Tolerance (FT)

Fault tolerance Fault tolerance

£\ (N

VWM WM VM

Virtualization layer Virtualization layer Virtualization layer

(hypervisor) (hypervisor)

(hypervisor)

Failure

Server A Server B Server C




Live Migration (LM)

U UM UM VM | VM n
Live Migration \"

Virtualization |ayer Virtualization layer
(hypervisor) (hypervisaor)
Physical server Physical server
hardware hardware

ServerA Server B




[ecKkTon BupTyanusauyus

» Virtual Desktop Infrastructure (VDI)

Thin clients or any PC




Ctopupx Buptyanmsauus

Wi WA

i WA
Hyparvisor




KHT knbcTep

HP Proliant Gen8
CbpPBbLpPU U
BUpTyaJsiHa VMware
NMHPpPaACTPYKTYypa.




YnpaBneHue Ha BUpTyarnHa

MHPPacTPpyKTypa
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% — - General Resources
R ? Guest 0.5: Linux 4.4.14 Slackware 14.2 Consumed Host CPU: 40 MHz
'ﬁ CSESewer i VM Version: 11 Consumed Host Memory: 132800 MB
] i t::we;_ong CPU: 8 vCRU Active Guest Memary: 0,00 MB
] L[nuxousn Memory: 16384 MB Refresh Storage Usage
% .L'_"“"OS Memory Overhead: Provisioned Storage: 116,17 GB
inuxQ5S_or,
Yy LinuxPetko J VMware Taools: & Running (Current) Not-shared Storage: 29,19 GB
& Ocartiil IP Addresses: Wiew all Used Storage: 45,36 GB
@ Ocart1110 Storage . | Status | Drive Type |
@ Ocart1111 DMS Mame: Linux05 a VD-VYMS_Store & MNormal MNon-550
EVC Mode: NfA ———
 Ocarti112 f < i I z
) Ocart112 State: Powered On
h Ocart113 bk 164.141.30.82 Metwork | Type | st
) Ocartild Active Tasks: 8  VMNetwork Standard port group &
1 Ocartiis )
& Ocartils vSphere HA Protection: (3 Nfa & | ! | >
1 Ocart1i?
& Ocart118 Commands
() Ocartl1s Shut Down Guest
G Ocarti2i
h Ocart1210 00 suspend
) Ocart1211 @ Restart Guest
G Ocart1212 NER
& Ocart122 fgp Edit Settings
1 Ocart123 E8 Open Console
G Ocart124 Bf Migrate
1 Ocart125 o %
= ﬂﬁ Clone to Mew Virtual Machine
< | n 1B
Recent Tasks Name, Target or Status contains: ~ I Clear
Name | Target Status | Details | Initiated by | Requested Start Ti... — | Start Time | Completed Time
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