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1. OBIIUE CBEJIEHUS

OC Anbt 8 CII Cepsep oOnagaeT CIEAYIOLUMU (byHKITMOHATBHBIMU

XApaKTCPHUCTUKAMU:

o0ecrneunBaeT BOZMOXKHOCTh 00pabOTKH, XpaHEHHUs U Miepeaadn HHPOopMaIuu;
o0ecneunBaeT BO3MOXHOCTh (YHKIMOHHPOBAHMUS B MHOI033JJaYHOM PEXKUME
(0OTHOBpEMEHHOE BBIIOJIHEHUE MHOKECTBA MPOLIECCOB);

o0ecreynBaeT  BO3MOXKHOCTh ~ MAacIITaOMpPOBaHUS ~ CUCTEMBL:  BO3MOKHA
aKcIUTyaTanusi omnepanuoHHoit cucrembl (OC) Kak Ha OJHOHM IEepPCOHAIBHOM
AJICKTPOHHO-BhIUMCIHTEIbHOW MamuHe ([I9BM), Tak m B MHGOPMAaIMOHHBIX
CUCTEMAX Pa3JINYHON apXUTEKTYPHI;

o0ecreynBaeT MHOTOIIOIb30BATEIbCKUNA PEXKUM IKCILTyaTalllH;

00ecreynBaeT NOAAEPKKY MYJIbTUIIPOLIECCOPHBIX CUCTEM;

o0OecnieunBaeT MOAJAEPKKY BUPTYaJIbHOM MaMSITH;

o0ecreynBaeT MoAAEPKKY 3alycKka BUPTyalbHbIX MalivH (BM);

o0ecrieunBaeT CETEeBYl0 O0pabOTKYy [aHHBIX, B TOM YMCIE pa3rpaHUYCHUE

AOCTYIIa K CCTCBBIM IIaKCTAaM.

B OC Anpt 8 CI1 BhIMONHSIIOTCS cieayionye (yHKIMOHATBHBIE TpeOOBaHMS

0€30MacHOCTH K BUPTYaJIbHON HHPPACTPYKTYpE:

uaeHTUUKAUS U ayTeHTU(UKaus CyOBbEKTOB AOCTyNa U OOBEKTOB JOCTYIA
B BUPTyaJIbHOW HMH(PACTPYKTypEe, B TOM UYHUCIE aIMUHUCTPATOPOB YIPABICHUS
CpEICTBAMU BUPTYaIU3aLNH;

YIpaBJIEHUE JOCTYIIOM CYOBEKTOB JOCTyNa K 00BEKTaM JA0CTyNa B BUPTYyaJIbHOM
UHGPACTPYKTYpE, B TOM yucie BHyTpu BM;

perucTtpaius coObITUI O€30MTaCHOCTU B BUPTYAJIbHOM HHPPACTPYKTYPE;
ynpasienue  (puiapTpamnusi, — MapuipyTh3anus, KOHTPOJIb  COEIMHEHUS,
OJIHOHAIpaBJICHHAs Mepefada) MOTOKAaMU HHQOpPMAIMU MEXITy KOMIOHEHTaMHU

BUPTYaJIbHOM HMHQPPACTPYKTYypbl, a TakXKe [0 M[EepUMETPy BHUPTyaIbHOU

UHDPACTPYKTYPHI,
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- ympaBieHue nepememienneM BM (koHTeiiHepoB) u 00pabaTbhiBaeMbIX Ha HUX
JAHHBIX;

- KOHTPOJIb LIEIOCTHOCTH BUPTYaJIbHON MHMPACTPYKTYPHI U €€ KOH(PUTypaliuii;

- pEe3epBHOE KONMHPOBAHHWE JAHHBIX, PE3ECPBUPOBAHUE TEXHUYECKUX CPEJCTB,
nporpammHoro ob6ecnedyenus (I10) BupTyanbHOW HHPACTPYKTYphI, a TaKKe
KAaHAJIOB CBSI3W BHYTPH BUPTYAITbHOU HHPPACTPYKTYPHI;

- pa3OHeHHe BUPTYyaIbHONM HH(PPACTPYKTYypbl Ha CETMEHTHI (CErMEHTHpPOBAHHE
BUPTYaJIbHONH HHQPPACTPYKTYphl) s 00paboTKM HHGOPMAIUA OTICIbHBIM
MOJIb30BaTENIEM U (WJIM) TPYIION MOJb30BaTENCH.

Huctpubytus OC Anbt 8 CII mpenoctaBiser aaMUHUCTPATOPY BO3MOKHOCTD

pa3MellaTh CUCTEMHBIE CITYKObI (CEpBUCHI) B U30JMPOBAHHBIX OKPYKEHUSIX, BM.

VYrpaBiaeHue cucTeMoil BUPTyalll3alii BO3MOKHO Yepe3 KOMaHIHbII HHTEp(eEic U
BeO-uHTEpdeiic, ¢ ucrnonapzoBanueM API.

OC Anpt 8 CII monaepuBaeT KIHEHT-CEPBEPHYIO AapXUTEKTYpy W  MOXKET
oOCIy’>KMBaTh MPOLIECCHI KaK B TMpejenax OJHOW KOMIIBIOTEPHOM CHCTEMBI, TaK U
npoiiecchl Ha apyrux [I9BM udepes kaHasbl iepeaadn JaHHBIX WIH CETEBbIE COCAMHEHUS.

OC Aner 8 CIT CepBep TmpemocTaBiIseT CpEACTBA BUPTyadu3allMk W HAOOp
JIOTIOJTHUTENIBHBIX CITY’KO, BOCTPEOOBAHHBIX B MH(PACTPYKTYpe BUPTyaIH3alUU JIFOOOU
CJIOKHOCTH M apXUTEKTYPHI:

1) 6a3oBbrit runepu3zop (libvirt, gemu-kvm);

2) xoHTteliHepHas Buptyatu3zamus (docker, kubernetes, podman, Ixc);

3) 1O nust opraHu3aIy XpaHUIHUINA:

- pactipenienieHHas ceteBas ¢aiinoBas cuctema CEPH,

- pacnipeienicHHas ceteBas ¢ainoBas cuctema GlusterFS;

- cepBep ceTeBoii (aitnopoit cuctembl NFS;

- moanepskka iISCSI kak B kauecTBe KIMEHTA, TaK M CO3/IaHKE CEPBEPa;

4) 1O nmns ceru:

- ceteBbie ciyk0b1 DNS u DHCP;

- BUPTYaJIbHBIN ceTeBOi KommyTaTtop Open VSwitch;
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- ciy’k0a TMHaMUYeCcKoW MapiipyTusanuu bird ¢ mogaepKKoW MPOTOKOJIOB
BGP, OSPF u np.;
- ceTeBoi OanmancupoBiuk Harpy3ku HAProxy, keepallived;
- BeO-cepBepbl Apache u Nginx;
5) 10 ans mouutopunra (zabbix-agent, prometheus-node_exporter);

6) I1O pe3epBHOTO KOonMpoBanus (Bacula).
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2. LXC

Cuctema Buptyanmsanuu LXC (Linux Containers) paboraer Ha ypoBHe OC s
3aITycKa HECKOJIbKUX M30JIMPOBAHHBIX 3K3eMIuIsipoB OC cemelicTBa LINUX HAa otHOM Y3ITe.

LXC ne ucnons3yer BM, a co3maer BUPTyalIbHOE OKPYKEHHE C COOCTBEHHBIM
MPOCTPAHCTBOM IPOLIECCOB U ceTeBbIM cTeKoM. Bee sx3eMiutsipel LXC ucnonb3yoT ouH
sx3emiuisip snapa OC.

JUist ucnonb3oBaHus, MakeT 1Xc HEOOXOIMMO YCTAaHOBUTh — OT aJAMHHHUCTPATOpA
BBIIIOJIHUTh KOMAaHAY: # apt-get install 1lxc

[TpoBeputh paboTy cepBuca I1XC U BKIIOYUTH, €CIIA HE aKTHBEH:

# service lxc status

# service samba start

JI1st co3manusi KOHTEWHEpa BBITIOJIHATH OT aIMUHUCTPATOpPa KOMaHY:

# lxc-create -n MyContainer -t download

rie:

- MyContainer — UM KOHTEUHEPA,;

- download — BbIOOp 11a0JI0HA KOHTEHHEpA.

Hanpumep, co3mate kouteitnep CenOS7 amd64, npns  3Toro  ykasaTh
JTUCTPUOYTHUB/PEITU3/aAPXUTEKTYPY:

Distribution: centos
Release: 7
Architecture: amdoc4

JloknaThbest CO3/1aHus KOHTEUHEpA.

JIns OAKIIIOUEeHUSI K KOHTEMHEPY BBIINOJHUTD OT aIMUHUCTPATOPA KOMaHY:

# chroot /var/lib/lxc/MyContainer/rootfs/

3anaTh napoJib, HAPUMeEpP, 12345678, U OTKIIFOUUTHCSA OT KOHTEUHEPA:

echo '12345678'" | passwd root —-stdin
exit
I[JISI BKJIIFOUCHUA KOHTeﬁHepa BBIIIOJIHUTH OT a,Z[MI/IHI/ICTpaTOpa KOMElHI[y:

lxc-start -n MyContainer -d
[ToaKIIFOYNUTHCS K KOHCOJIM KOHTE€MHEpa: 1xc-console -n MyContainer -t 0
Haxxatp knaBuiy <Enter>.

BsecTu 10TUH M 3a4aHHBIN 1APOJIb!

root
12345678

HOI[KJIIO‘—IGHI/IG K KOHTeﬁHepy BBITTOJIHCHO, OH ITOJIHOCTBIO I'OTOB K MCIIOJIB30BaHUIO.
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3. VIIPABJIEHUE BUPTYAJIN3ALIMEN HA OCHOBE LIBVIRT

3.1. YcranoBka u HacTpoiika libvirt

Buptyanuzanuio Kak TakOBYIO MOKHO 10 TOJIXOQy pa3OuTh Ha HECKOJBKO
TUIIOB:

- TOJIHAs BUPTYyaJIU3alus;

- MapaBUPTYAIH3ALINS;

- BHUPTyalIH3aluUs OKPYKECHHUS.

Paznuynple THUOBI BHpPTyalnu3allud pPEANU3YIOTCS  PA3IUYHBIMM  CHUCTEMaMHU
puptyammzaimi. B OC Amer 8 CIIT  He  mommepkwBaeTcs — TapaBUPTyaTU3aIlHs.
[Tomuas BUpTyanu3almus  IPeICTaBICHA CUCTEMOU pupryamsaiuun ~ KVM
(Kernel-based Virtual Machine), a BupTyanu3aus OKpy>KeHHUs MMPEACTaBIICHA CHCTEMOU
LXC (LinuxContainers).

PaznuuHbie cucTeMbl BUPTYyalu3alli NPEICTABIAIOT pa3indHble HHTEPhENHCH 1S
ynpasieruss BM u konteitnepamu. OnHako HaOOp AeicTBUM, mpou3BoAuUMBIX ¢ BM u
KOHTEIIHEpaMHU, HE MEHSAETCS OT CHUCTEMbl BHPTyalu3allMd K CUCTEME BUPTyallM3allvu,
MEHSIETCSl JIUIIb CHOCO0 yKa3aHUs CHCTEME BUPTYaJU3allMd NMPOU3BECTU T€ WM HHBIE
AeicTBUA. ITa 0COOEHHOCTH MO3BOJIMIA CO3aTh HEKOTOpbIi 001mmii API u HaGop yrunut
U1 yrpasiieHus BM, noaiepKuBaronii pa3janyHble CUCTEMbI BUPTYaIUu3alvH.

libvirt — aTo Habop MHCTPYMEHTOB, TIpeaocTaBIAOmuUi equHbii APl k MHOXecTBY
Pa3IMYHBIX TEXHOJIOTUH BUPTYaIU3aLHH.

Kpome ympaBnenns BM/konteitnepamu libvirt momnepxkuBaer ymnpaBieHue
BUPTYaJIbHBIMU CETSAMHU U YIPABJICHUE XpAHEHUEM 00pa30B.

Jlnsg  ympaBieHuss W3 KOHCONMM  pa3paboraH Habop yrwiut  Virt-install,
virt-clone, virsh u 1pyrux.

Jnst ynpaBineHuss w3 rpaduyeckod 000JO0YKHM, HampuUMep, Ha KOMIIBIOTEpE C
OC Aunbt 8 CIT Pabouast craHimms, MOXXHO BOCIOJIb30BaThCs Virt-manager (rpymma

IIaKC€TOB «anaBnem/Ie JIOKAJIbHBIMHA U YAAJICHHBIMU BUPTYaJIbHBIMH MaH_II/IHaMI/I»).
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JIroOoii BHUpTyallbHBIH pecypc, HeoOXoauMbid st co3fanus BM  (compute,
network, storage) MNpEACTaBJeH B BHje oOBbekTa B libvirt. 3a mporecc onmucaHus u
CO3/1aHUsA JTUX OOBEKTOB OTBe4yaeT Habop pasnuuHblx XML-daitnoB. Cama BM B
TepMuHOJIOTHH libvirt Ha3pIBaeTCS JOMEHOM (domain). ITO Toxke 00BeKT BHYTpH libvirt,
KOTOPBIM OMUCHIBACTCS OTACIbHBIM XML-(daitnom.

[Ipy mnepBoHadalbHOM YCTaHOBKE M 3amycke libvirt Mo ymoJluaHHIO CO3/aeT
MOCT (bridge) virbr0 M €ro MHHHUMAJIbHYI KOHQUTYpaluio. DTOT MOCT HE OyneT
MOJKIIOYEH HU K OJHOMY (U3UYECKOMY MHTEp(EiCy, 0JHAKO, MOKET OBITh UCIIOIh30BaH
mutst cBsisu BM BHYTpU 0HOTO TUTIepBU30pA.

Ilns  pa3BepThiBaHus libvirt B yKe€ YCTAHOBJIGHHOW CHUCTEME, JIOCTaTOYHO

YCTAHOBUTDL ITAKCTHI:
# apt-get update
# apt-get install libvirt-kvm virt-install

3ammyck ciryKOBbI:
# systemctl start libvirtd
# systemctl enable libvirtd

JIJisi HEePUBUIIETUPOBAHHOTO JOCTyMa (HE root) K ympamieHuto libvirt, Hy>XHO

100aBUThH MOJTB30BATENS B TPYIIY vmusers:
# usermod -a -G vmusers user

CepBep BUpTyaJIM3allUd HUCTOJIB3YET CJCAYIOIIME KaTaJloTH XOCTOBOW (paitinoBoii
CUCTEMBI:

- /etc/libvirt/ —Kkarauor ¢ (daiinamu koHpurypamuu libvirt;

- /var/lib/libvirt/ — pabouuii KaTajor cepBepa BupTyanusamuu libvirt;

- /var/log/libvirt — ¢aibl xKypHaios libvirt.
3.2. YTunuThl ynpaBlieHUs

OCHOBHBIE YTUIIMTBI KOMaHIHOW CTPOKH JJIs ynpasiieHus BM:

- gemu-img — ympaBieHue oOpazamu auckoB BM. [lo3BonseT BBIMOJHATH
ornepaldd MO CO3AaHUI0 00pa3oB pazNuyHbBIX (HOPMATOB, KOHBEPTUPOBATH
¢aiiapr-00passl MeXIY STUMHU (hopMaTamMu, MoJydaTh HHPopMaIroo 00 odpa3ax u

00beuHATh CHUMKM BM 1151 Tex hopMaToB, KOTOPBIE ATO MOAIEPKHUBAIOT;
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- Virsh — koHconbHBIN wHTEpdelic ynpaBieHuss BM, BUPTyanbHBIMH TUCKAMU H

BHUPTYAJIbHBIMHU CCTAMMU,

- virt-clone — knonuposanue BM;

- virt-convert — kouBeptupoBanuss ~ BM mexnay pas3IMYHBIMH (OpMaTaMu U

IPOrpaMMHO-aIapaTHRIMU IIAT(HOpMaMUu;

- virt-image — cozmanue BM no ux XML onucanuio;

- virt-install — cosmanue BM ¢ momorbsto oniui KOMaHTHOW CTPOKH;

3.2.1. Yrunura Virsh

virt-xml — pegaktupoBanue XML-daiinos onucanuii BM.

Virsh — yrunura JJiss KOMaHJIHOM CTPOKH, NMpeIHa3HaYeHHas 1)1 yrpaBieHus BM u

runepsuzopamu KVM.

virsh ucnonb3yet libvirt API u ciiyxuT anbTepHaTUBOU Ipa@uUEeCKOMY MEHEIKEPY

BM (virt-manager).

C nomompto virsh MoxkHO coxpaHaTh coctosstHue BM, mepenocuts BM mexny

TUIICPBU30PaAMHU U YIIPABJIATH BUPTYAJIBbHBIMU CCTAMHU.

B tabnuie 1 u tabnuiie 2 npuBeIeHbl OCHOBHBIE MAPaMETPhl YTHIUTHI KOMaHIHOU

CTpokH Vvirsh.

I[JIH MMOJIyUCHHUA CIIMCKAa JOCTYIIHBIX KOMaHJ HWJIM IIapaMCTPOB, BBIIIOJIHHUTC

KOMaHy:

$virsh help

Tadonuua 1-—Komanasl ynpasienuss BM

Komanna Onucanue

help Kpartkas cnpaska

list IIpocmotp BCcex BM

dumpxml BriBectn daitn konduryparun XML nms 3amannoi
BM

create Coznate BM u3 ¢aiina kondpurypanuu XML u ee
3aIyCK

start 3anycTuTh HeakKTUBHYI0 BM

destroy [IpunynurensHO OCTaHOBUTH paboTy BM
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Komanna Omnucanue
define Onpenenset daitn konpurypauu XML i 3agaHHoM
BM
domid ITpocmotp uaenTudukaropa BM
domuuid [TIpocmotp UUID BM
dominfo IIpocmotp cBenenuit o BM
domname ITpocmotp umenn BM
domstate ITpocmotp cocrosauus BM
quit 3aKpbITh HHTEPAKTUBHBIA TEPMHUHAI
reboot Ilepesarpysuts BM
restore BoccranoButh coxpaneHHyto B (paitiie BM
resume B0300HOBUTE paboTy procTaHoBiIeHHOH BM
save Coxpanuts coctosinue BM B ¢aiin
shutdown KoppekrtHo 3aBepmmts padoty BM
suspend ITpuocranosuts pabory BM
undefine VY namuts Bee daitiiel BM
migrate ITepenect BM Ha apyrou y3en

Tabnuua 2 - I[lapamerpsl ynpaBnenus pecypcamu BM u runiepsuzopa

Komanna Onucanue

setmem Onpenensietr pa3mep BolaesieHHOW BM namsitu

setmaxmem OrpaHnyMBaeT MaKCUMaIbHO JOCTYITHBIN TUIIEPBU30PY
00bEeM MaMATH

setvcpus N3mensieT uncino npenocrasiieHHbIX BM BUpTyanbHbIX
IIPOLIECCOPOB

vepuinfo [TpocmoTp nHbOpMaIHK O BUPTYATbHBIX MPOIIECCOPAX

vcpupin Hactpoiika cooTBeTCTBUI BUPTYaJIbHBIX IIPOLIECCOPOB

domblkstat [IpocMOTp CTAaTUCTUKU OJIOYHBIX YCTPOMCTB AJIs
paboTaromieii BM

domifstat

[IpocMOTp CTaTUCTUKHU CETEBbIX UHTEPHENCOB IS
paboTaromieii BM

attach-device

[Toaxmounts onpenenenHoe B XML-aitne ycTpoicTBO K
BM
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Komanna

Onucaunue

attach-disk

[ToaxiIrounTh HOBOE AUCKOBOE YCTPOUCTBO K BM

attach-interface

[ToakrounTh HOBBIN ceTeBoM uHTEpdeiic k BM

detach-device

OTtkirounTh ycTpoicTBO 0T BM (puHuMaeT Te xe
onpeaenenuss XML, 4To ¥ attach-device)

detach-disk

OTKITIOUNTH JUCKOBOE yCTpoilcTBO 0T BM

detach-interface

OtkirounThb ceteBoit uHTepdeiic or BM

3.2.2. Ytunura Virt-install

virt-install — sto uacTpyMeHT 17151 co3aanus BM B KoMaHIHOM CTpOKE.

Jlanee moapoOHO paccMaTpUBAIOTCS BO3MOXHOCTH co3aaHuss BM mpu nomonu

3TOM yTWIUThl. B

ucnonb3yembie ommmu Virt-install. Onucanve Bcex TOCTYMHBIX OMIMKA MOKHO ITOJIYYUTh,

BBIIIOJIHUB KOMAaHY:

Tabauie 3 TPHUBEICHO OIHCAaHUE

S man virt-install

[Tpouecc cozmanust BM ¢ ucnonb3oanuem Virt-install u ee omiuu onucansl Taxke

naiee B 1. 3.4.2.

TOJILKO HamboJee
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Tao6nuna 3 - Ilapamerpsr komann Virt-install

Oniuun

Onucanue

-n NAME,
—-—name=NAME

Nwms HoBO#t BM. D10 uMs J0MIKHO OBITh YHUKATHHO
BHYTPH OJIHOTO THUIIEPBU30PA.

—-—-memory MEMORY

Onpenensietr pa3mep BoiiesieHHOW BM namsitu
(B MoGaiit).

—-—-vcpus VCPUS

Onpenensier KOJINYECTBO BUPTYaJIbHBIX
HCHTPAJIbHBIX IPOIEeCCOpHBIX ycTpoiicte (LIITY).
Hampumep:
--vcpus 5

--vcpus 5,maxvcpus=10,cpuset=1-4,6,8
--vcpus sockets=2,cores=4,threads=2

—-—-cpu CPU

Mogens LI u ero xapakrepuctuku. Harmpumep:
-—-cpu coreduo, tx2apic

—--cpu host-passthrough

—-—cpu host

--metadata METADATA

Mertaganabie BM.

MeTtoj yCTaHOBKH

—-—-cdrom CDROM

¥YcranoBounsi CD-ROM. MoskeT yka3bIBaTh Ha

¢aiin ISO-o6pa3a nim Ha yCTPOKWCTBO YTEHUS
CD/DVD-auckos.

-1 LOCATION,
—--location LOCATION

Hcrounuk YCTAaHOBKH, HAIIPHUMCD,
https://host/path.

-—pxe BBINONMHUTS 3arpy3Ky U3 CETH UCIOJb3YS IPOTOKOI
PXE.

-—import [Iponyctute yctanoBky OC, u co3nate BM Ha
OCHOBE CYLIECTBYIOLIEro 00pa3a AHucKa.

--boot BOOT

[TapameTpsl 3arpy3ku BM. Hanpumep:

--boot hd, cdrom, menu=on
--boot init=/sbin/init (JJI1 KOHTEWHEPOB)

--0s-type=DISTRO TYPE

Ontumusupyet HacTpoiiku BM st 3aganHOrO
tuna OC.

--o0s-variant=DISTRO VARIANT

JlononHuTensHas ontumMu3anus BM st
KoHKpeTHoro Bapuanta OC.

--disk DISK

HacTtpoitka mpocTpaHCTBa XpaHEHWsS JAHHBIX.
Hanpumep:
--disk size=10 (HOBBII 00pa3 Ha 10 I'GaliT B

BbIOpAaHHOM IO YMOJYaHHUIO MECTE)

--disk /my/existing/disk, cache=none
-—-disk device=cdrom, bus=scsi
-—-disk=?
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Oxonuanue mabauywl 3

Onmun Omnuncanue
-w  NETWORK, Kondurypammss  cereBoro  unTepdeiica BM.
-—-network NETWORK Hanpuwmep:

--network bridge=mybr0

-—-network network=my libvirt virtual net
--network

network=mynet, model=virtio,mac=00:11...
--network none

-—graphics GRAPHICS Hactpoiiku sxpana BM. Hanpumep:

-—graphics spice

-—-graphics wvnc,port=5901,1listen=0.0.0.0
-—graphics none

—-—input INPUT Kondurypamus ycrpoiictBa BBoga. Hanpumep:
-—-input tablet
-—-input keyboard,bus=usb

-—hostdev HOSTDEV Kondurypauus ¢puznueckux USB/PCI u npyrux
YCTPOMCTB X0OCTa JUIsl COBMECTHOT'O UCIIOIb30BaHUS
BM.

-—filesystem FILESYSTEM Ilepemaua kartamora XocTa TOCTEBOM CHCTEME.
Hanpuwmep:
-—filesystem

/my/source/dir,/dir/in/guest

[TapameTpsl 1aThOpMbI BUPTYaTU3ALUH

-V, Ota BM nomxHa OBITH ITOJTHOCTHIO

--hvm BUPTYAJIN3UPOBAHHOM.

-p, Ota BM nomkHa ObITh MapaBUPTyATU3UPOBAHHOM.
--paravirt

--container Tun BM — koHTelHED.

--virt-type VIRT_TYPE Tun runepsuzopa (kvm, gemu u T. 1.).

-—arch ARCH HMmutupyemas apxuTeKTypa Iporeccopa.

--machine MACHINE HMMuTHpyeMblid TUII KOMIIBIOTEPA.

[Ipoune napamerpsl

——autostart 3arycKaTh JIOMEH aBTOMaTUYECKH MPH 3aITyCKe
XOCTa.

—--transient Co3nath BpeMEHHBIN TJOMEH.

--noautoconsole He noakimroyaThcs K TOCTEBOM KOHCOJIU
aBTOMATHUYECCKH.

-q, ITogaBiaTh BEIBOJ (32 UCKIIFOYSHHUEM OITHOOK).

-—-quiet

-4, BriBecTH oTnamo4YHbIC JaHHBIE.

—-—-debug
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3.2.3. YruiuTa (emu-img

gemu-img — HHCTPYMEHT I MAaHHITYJIMPOBaHUs oOpa3zamu nquckoB mamma QEMU.

HUcnonb3oBanue:

gemu-img command [command options]

JUtst MaHUIYIsI0KK ¢ 00pa3aMM UCIIOIb3YIOTCS CIAEAYIOIMINE KOMaH/IbL:

create — CO3/IaHHE HOBOTO 00pa3a J1CKa;

check — mMpoBepKa 00pasa JArcKa Ha ONIHOKY;

convert — KOHBEpTaIUs CYIIECTBYIONIEro oOpa3a Aucka B Ipyrou ¢popmar;

info — moy4eHue HH(YOPMAIUH O CYIIECTBYIONIEM 00pa3e IUCKa;

snapshot — YIpaBiIsSIET CHUMKAaMU COCTOSIHUM (snapshot) CYIIECTBYIOIIUX
00pa3oB AUCKOB;

commit — 3aIMCHIBACT MPOM3BEICHHBIE M3MEHEHHs Ha CYLIECTBYIOIIMN 00pa3
TIMCKa,

rebase — CO3/Ia€T HOBbIN 0a30BBIM 00pa3 HA OCHOBAHUU CYIIIECTBYIOIIETO.

gemu-img paboTaet co ciaeayrnumMu popMaTamu:

raw — TPOCTOM QopmaT mjigs JUCKOBBIX OOpa3oB, OOJAAIOMIUM OTIUYHOMN
NEPEHOCUMOCTHIO Ha OOJBIIMHCTBO TEXHOJOTHUN BUPTYaTU3AlUU U IMYJISIUU.
ToJIbKO HEMOCPEJACTBEHHO 3allMCaHHBbIE CEKTOPHI OYIyT 3aHMMaTh MECTO Ha
nucke. JlecTBUTENBHBIN 00BEM MPOCTPAHCTBA, 3aHUMAEMbIN 00pa3oM, MOXKHO
OIIPEACIUTHL C MIOMOLIBIO KOMAHJ gemu—-img info WX 1s -1s,

gcow2 — dopmar QEMU. DT1oT dopmaT peKOMEHIYyEeTCS HCMHOJb30BaATH IS
HeOOoIbIIMX 00pa30B (B YaCTHOCTH, €CiH (paiijoBas cucTeMa HE IMOIJACPKUBACT
(¢parmMeHTanmio), AononHuTeNnbHOro mudpoBanus AES, cxatus zlib u
ITOJIJIEP>KKH MHOXKECTBA CHUMKOB BM;;

gcow — ctapeiii popmar QEMU. Hcmonws3yeTcss TONBKO B IENSAX OOecredeHus
COBMECTUMOCTH CO CTapbIMH BEPCHUSIMU;

cow — (opmar COW (Copy On Write). Hcmonb3yeTcss TOJNBKO B IEISX
obecrieyeHusi COBMECTUMOCTH CO CTaphIMHU BEPCUSAMU;

vmdk — opmar o0pazoB, coBMecTuMblii ¢ VMware 3 u 4;
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- cloop — popmar CLOOP (Compressed Loop). Ero eanHCTBEeHHOE HMpPUMEHEHHUE
COCTOUT B OOECHCUCHHHM IMOBTOPHOIO HCIONB30BAHUSA CHKATBIX HAMPSIMYIO
obOpazoB CD-ROM, nanpumep, Knoppix CD-ROM.

KomaH1a mosrydeHus CBEJICHUH 0 TUCKOBOM 00pase:
# gemu-img info /var/lib/libvirt/images/alt8.0.gcow?2

image: /var/lib/libvirt/images/alt8.0.gcow2
file format: gcow?2
virtual size: 12 GiB (12884901888 bytes)
disk size: 12 GiB
cluster size: 65536
Format specific information:

compat: 1.1

lazy refcounts: true

refcount bits: 16

corrupt: false

B pesynbrare OynyT mokaszaHbl CBEJACHHS O 3allpOIIEHHOM 00pasze, B TOM YHCIIe
3ape3epBUPOBAHHBIN 00BEM Ha JIMCKE, a TakKe UH(popmalus o CHUMKax BM.

Komanna co3znanust oOpasa 11t 5KeCTKOro TUCKa (JIMHAMUYECKH PaCUTUPSIEMbIH ):

# gemu-img create —f gcow2 /var/lib/libvirt/images/hdd.gcow2 20G

Komanna konBepTrpoBaHusi 00pa3 Aucka u3 opmara raw B gcow?2:

# gemu-img convert -f raw -O gcow2 disk hd.img disk hd.gcow2

3.2.4. Menemxep BM virt-manager

Menemkep BM virt-manager mpemocraBiser rpadudeckuii wHTEpdeErc s
nocTyna K TunepBuzopaM U BM B NOKanbHOM M YJAJNCHHBIX  CHUCTEMAX.
C nmomormipio virt-manager MOXxHO co3naBaTh BM. Kpome Toro, virt-manager BBITIOJIHSIET
yrapasisitone QyHKIAN:

- BBIJICJICHUE NAMSATH;

- BBIJICJICHUE BUPTYAIBHBIX MTPOLECCOPOB;

- MOHMTOPHUHTI ITPOU3BOIUTEIIBHOCTH;

- COXpaHEHHME M BOCCTAHOBJICHHME, NPUOCTAHOBKA U BO30OHOBJIEHHE pPAOOTHI,

3amycK W 3aBeplieHue padotsl BM;

- JIOCTYII K TEKCTOBOM U TpapuuecKoil KOHCOIIH;

- ABTOHOMHAA U KUBasd MUI'pALHA.
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Jns 3aIrycKa MEHEKEPa BM, B MEHIO MPUIIOKEHHU N
Heo0xoauMo BbIOpaTh «CHcCTeMHBIE» — «MeHemkep BUPTyalbHbIX MamuH» («Manage
virtual machines»).

[Ipumeganue. [omkeH ObITh yCTAHOBIIEH MaKeT Virt-manager.

B rimaBHoM okHe MeHemxkepa (puc.l) mnokazaHbl Bce 3amyiieHHble BM u
BbIJICJICHHBIE UM pecypchl. [1omst MoxkHO oTdunbTpoBaTh. J{BoMHOM 1ienmyok HA uMeHn BM
OTKpBIBaeT ee¢ KoHcoyb. Brioop BM m nBoiiHo# mendok Ha kHomke «IlogpoOGHOCTHY

(«Details») oTKpoeT OKHO CBEICHHIA 00 3TON MalIuHE.

[i;] OTKPBITH 8 ~

] « Wcnons3osakve LN
¥ QEMU/KVM: 192.168.88.185

aimo |

— PabBoraer

Puc. 1 — I'maBHOE 0OKHO MeHemkepa BM

3.3. [loakmroueHne K TUIIEPBU3OPY

3.3.1. Ynpasnenue nocrynom K libvirt uepes SSH

B nononnenne k ayrentudukaruu SSH Takxke HEOOXOAMMO OIpPEACIUTh

yIpaBlieHHE TOCTYNoM st ciykO0sr libvirt B xoct-cucreme (puc. 2).

: | Xocr cicrema
Cnyxba ssh

@ — pocrynno SSH v
@ — poctyn K cayxbe libvirt Aocrynou

— Coker

YTIpaB/ieHiA

Cucrema
BHPTYATH3ALH

Puc. 2 — loctyn « libvirt ¢ yganennoro y3na
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JIns HaCTpOMKM MOAKIIOUEHHUS] K YIAAJCHHOMY CEPBEPY BUPTYAIM3AMUA Ha Y3JIE,

C KOTOpOro 6y,Z[CT IMPONU3BOAUTHCA ITOAKIHOYCHHUC, H€O6XOI[I/IMO CITCHCPHUPOBATH SSH-km1r0u

" CKOIINPOBATH €TI0 HY6JII/I‘{HYI-O 4aCTb Ha CCPBCP. I[JUI 9TOI0 C IIpaBaMU I10Jb30BATCJIA, OT

HMCHHU KOTOPOIO 6}’I[CT CO31aBaTbCsa IMOAKIIOYCHHC, Tpe6yeTc>1 BBIIIOJIHUTh B KOHCOJIN

CIeAYIOITUEe KOMaH/Ibl:

$ ssh-keygen -t rsa
$ ssh-copy-id user@192.168.88.248

rjae 192.168.88.248 — IP-aapec ceppepa c libvirt.

B peE3YIbTATC IOABUTCA BO3MOXHOCTH pa6OTBI C JOMallHMMH KaTaJdoramMum

MOJIb30BATEJS user Ha cepBepe c libvirt.

s noctyna k libvirt qoctaTouno 700aBUTH MOJIL30BATENS user B TPYIILY vmusers

Ha cepBepe, TMO00 CKOMUPOBATH MyOJUYHBIN KITFOY MMOJIB30BATEIIO root M MOJKII0YATHCA K

cepBepy o ssh OT UMEHU root — root@server.

3.3.2. [logkmroueHre K CECCUM TUTIEPBU30PA C IIOMOIIIBIO Virsh

KomaHa noakimtoueHus K TUIepBU30py:

virsh -c URI

Eciu mapamerp URI He 3aman, To libvirt mombiTaercss omnpeaenuTbh Hauboliee

MOIXOASAIINN TUIIEPBUZOP.

[Tapametp URI MOxkeT npuHUMATh CIECIYIOIIUE 3HAYCHHUS:

gemu:///system — TOAKIIOUUTBCA K  CIykOe, KOTopas  YIpaBisieT
KVM/QEMU-nomMenamu u 3amyIineHa moj root. DTOT BAPHAHT UCITOJIB3YETCS IO
YMOJITYaHUIO JUIS TIOJIb30BaTeNeH Virt-manager;

gemu:///session — TOAKIIOYUTBCA K CIyxk0e, KOTopas YIpaBisieT
KVM/QEMU-nomenamMu ©  3amymieHa OT HWMEHH HENPUBUICTHPOBAHHOIO
II0JIb30BaTENS;

1xc:/// — TOAKIKYUTBCA K runepBuzopy s cosznanus LXC KOHTEWHEPOB

(momxkeH ObITH ycTaHOBJIEH maker libvirt-1xc).

Y1o0OBI YCTaAaHOBHUTL COCAWMHCHHEC TOJBKO I YTCHHA, K HpHBClICHHOﬁ BBIIIIC

KOMaHje cyieayeTr J00aBUTh OMIUI0 —-readonly.


mailto:user@192.168.88.248
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[Ipumep co3anust JIOKaTbHOTO NOAKIFOYECHUS:

$ virsh -c gemu:///system list --all

ID Nmsa Craryc

- alt8.0 BLIKJIIOUEH

[Tongknrouenue k ynanennomy runepsuzopy QEMU uepes nporokon SSH:

$ virsh -c gemu+ssh://user@192.168.88.185/system

IoBpo MOoXaJloBaTh B Virsh — MHTEPaKTUBHHI TepMMHAJl BUPTYyaIM3alUM.

Beemure  «help» mJjia MNOJydeHMSA CHPaBKM IO KOMaHIaM «quit», UTOOH
3aBepUMThL PaBoOTy M BEIATH.

virsh #

rue.
- user — WM IOJB30BATENS HA YJAJEHHOM XOCT€, KOTOPBIM BXOAUT B TPYyNILY
vmusers,

- 192.168.88.185 — IP-aapec wiu ums xocra BM.
3.3.3. Hacrpoiika coennHeHus ¢ yJaleHHBIM TUTIEPBH30POM B Virt-manager

Virt-manager 1mo3BoJisieT yIpaBJIsATh HECKOJbKHMH yIaJICHHBIMU XO0cTaMu BM.

JIist co3maHus HOBOTO TMOAKIIOYEHUS HEoOXOJMMO B MEHIO MeHemkepa BM
BBIOpaTh «Paitimy — «J{06aBUTh COEAMHEHHE. .. ).

B oTkpeIBIIEMCS OKHE HEOOXOAMMO BBIOpATh CECCHIO THUIIEPBHU30pPA, OTMETHTH
nyHKT «llonkmountbest K ynan€HHoMmy y3iay ¢ nomompbio SSH» u BBecTH uMs

MOJIb30BATeIs U ajipec cepsepa (puc. 3).

-

| 5 @W
Frmnepen3op: | QEMU/KVM v |

WIMOAKNIYUTHCA K yaanéHHoOMY Y31y € NOMOLLbI0 SSH

WNma none3oeaTens: |test |
y3en: 110.88.13.73| |
NoaknyaTbCs aBToOMaTuyecku: [
Mony4yeHHbIR aapec: qemu+55h:ﬁte&@1ﬁ.88.l...
| @ OTMEeHUTL || =i| NopkniounTLES |

Puc. 3 — OkHO coennHeHM MeHeKepa BM
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[Ipumeuanue. Ha ympasnstonieir cucteme MOXHO 3amycTHth Virt-manager,

BBIIIOJIHMB CIIEAYIOLIYIO KOMaHAY:
virt-manager -c gemutssh://user@192.168.88.185/system

rac:

- user — WM IIOJB30BATEN HA YJAJEHHOM XOCT€, KOTOPBIM BXOAUT B TPYyNILy
vmusers,

- 192.168.88.185 — IP-aapec wiu ums xocra BM.

3.4. Coznanne BM

Hanbonee BaHBIM 3TanoM B MPOIIECCE UCMOJIb30BAHUSI BUPTyaIU3alluu SIBISETCS
cozganne BM. Menno npu cozmanun BM 3amaercs ucnosib3yeMblid TUI BUPTYAJIU3AINH,
crocoObl octyna K BM, moakitoueHue K JOKaJbHOW CETH U JPYTrue XapaKTEePUCTUKU
BUPTYaJIbHOIO 000PY10BAHHUS.

Ycranopka BM MokeT ObITh 3amylieHa W3 KOMaHIHOH CTPOKH C ITOMOIIBIO
nporpammel  virt-install wim  u3  mosb30BaTeNbCKOro  MHTEp(elica  IpOrpaMmbl

virt-manager.
3.4.1. Coznanne BM Ha ocHOBe (haiina koH(pUTYypaIiu

BM wmoryt ObITh co3maHbl U3 (ailioB KoHPUrypamuu. MoxHO caenaTh KOIHUIO
cymecTBytomero XML-daiina panee cozmanHor BM, wuimyM  MCmonb30BaTh  OMIIHUIO
dumpxml.

BriBog ¢aiina konpurypanuu BM:

# virsh dumpxml <domain-id, domain-name wunm domain-uuid>

DOrta koMaHja BBIBOAUT XML-(daitn xonduryparmuu BM B crangapTHBIA BBIBOA
(stdout). MOXHO COXpaHHUTh JaHHBIC, OTIIPABHUB BBIBOJ B (haiiJl.

[Ipumep nepenaun BoIBOJA B (Daidl guest . xml:

# virsh dumpxml alt8.0 > guest.xml

MoxHO OTpemakTupoBaTh dTOT (ain KoHpurypamuu, 4YTOOBI HACTPOUTH
JOIIOJTHUTEIIBHBIE YCTPOMCTBA WIM Pa3BEPHYTh IOIOJIHUTENbHbIE BM.

Komanna coznanus BM n3 XML daiina:

# virsh create guest.xml
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3.4.2. Cozmaune BM ¢ momorsto Virt-install

YTmmra Virt-install mojiepxuBaeT kak rpadudeckyro yctaHoBky OC mpu moMomu
VNC u Spice, Tak ¥ TEKCTOBYIO YCTAHOBKY 4e€pe3 IOCIeN0BaTeIbHBIN MOpPT. ['ocTeBas
CUCTEMa MOXET OBITh HAaCTpOEHa Ha MCIOJb30BAHUE HECKOJIBKUX JIMCKOB, CETEBBIX
uHTepdeiicon, ayauoyctpoiictB u pusznueckux USB- u PCl-ycTpoiicTs.

Y CTaHOBOUHBI HOCUTEIh MOXKET PacloJiaraThCsl Kak JIOKAJIbHO, TaK U YyAAJICHHO,
Hanpumep, Ha NFS-, HTTP- wmmu FTP-cepepax. B mocneanem cmydae Virt-install
MoJIydaeT MUHUMAJIbHBIA Habop ¢alaoB mid 3amycka YCTAaHOBKM W IO3BOJISET
YCTAHOBIIMKY TMOJYYUTh OTACNbHbIC (aiibl. Takxke moaaep:KuBaeTcs 3arpy3ka Mo cetu
(PXE) u coznanue BM/konTeiinepa 6e3 ycranoBku OC.

Yrunura virt-install mogmepskuBaeT 60JIBIIIOE YUCIIO OIIMH, TO3BOJISIIOIIMX CO3/aTh
MOJIHOCTHIO He3aBucMMyl0o BM, rortoByro k paboTe, YTO XOpOIIO MOAXOIUT s
aBTOMATHU3allMM YCTaHOBKH BM.

MuHuManbHbIe TpebyeMble OTIIIVH: --name, --ram, XPaHWIUIIE
(--disk, --filesystem WIH --nodisks) W ONIMK YCTAaHOBKH. Jlajee omucaHbl TOJBKO
HanOoJIee YacTO UCIOJIb3yEMbIE OMITUH.

YtoObl MCHOJIb30BaTh KOMAHAY virt-install, HEOOXOAUMO CHayalla 3arpy3HTh
ISO-06pa3 toit OC, koTopast OyeT yCTaHaBIUBATHCS.

Komanna cozmanus BM:

# virt-install --connect gemu:///system

--name alt-server \

--os-type=linux \

--os-variant=alt.p9 \

--cdrom /var/lib/libvirt/images/alt-server-v-x86 64.iso \

-—-graphics wvnc\

--disk pool=default,size=20,bus=virtio, format=gcow2 \

——ram 2048 \

--vcpus=2 \

--network network=default \

——hvm \

--virt-type=kvm
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rae:

- --name alt-server — Ha3Banue BM;

- —-os-type=linux — 1o OC,

- --os-variant=alt.p9— Bepcus OC;

- —-cdrom [var/lib/libvirt/images/alt-server-v-x86_64.iso — MyTh K

ISO-06pa3zy ycranoBouyHoro aucka OC;

- --graphics vnc — rpaduueckasi KOHCOJIb,

- --disk pool=default, size=20, bus=virtio, format=gqcow2 — XpPaHUJIHIIC.
BM Oyzaer co3mana B mpocTpaHcTBe XpaHeHus oobemom 20 I'GaiiT, xoTopoe
ABTOMATUYECKH BBIJCIACTCS U3 MyJia XpaHWIUI] default. OOpa3 qucka Jjist 3Ton
BUPTYaJIbHON MaIINHBI OyJIeT co3/1aH B hopMate gcow?;

- —-ram 2048 — 00BEM ONEPATUBHON MAMSATH;

- —-vcpus=2 — KOJIUYECTBO IPOLIECCOPOB;

- --network network=default — BHPTYyaJlbHadA CCTh default,

- —-hvm — IOJIHOCTBIO BUPTYaAJIU3UPOBAHHAS CUCTEMA;

- —-virt-type=kvm — UCHOJb30BaTh MOAYJb siipa KVM, KOTOpBIN 3a1eiCTByET

armapaTHbIE BO3MOKHOCTH BUPTYyaJIU3aLMU ITPOLIECCOPA.

[Tocnennue nBe onuuMM KOMaHAbl virt-install onTtumusupyror BM  mns
WCIOJB30BaHUS B KA4yeCTBE TMOJHOCTHIO BUPTYAIM3UPOBAHHOW CHUCTEMbl (--hvm) U
yKa3biBatoT, 4To KVM sBisieTcst 6a30BbIM THIIEPBU30POM (—-virt-type) IS TOIIEPKKU
HoBoii BM. O6e >Tux omiuu o0ecrneunBaroT ONPEACICHHYIO ONTHMHU3AIUIO B MPOIECCE
cozmanuss u yctaHoBkn OC; ecnw 3TH ONUMU HE 3alaHbl B SIBHOM BHUJE, TO BBIIIE
YKa3aHHBIC 3HAYCHUS TPUMEHSAIOTCS IO YMOJIYAHUIO.

Mo>XHO HMCTHOJIb30BaTh MOJOOHYI0 KOMaHAy Mg co3fgaHuss BM, wucnomHsromen
apyryto OC. C »oToM 1enpbl0 HYXKHO 3a1arh Hamwiexamee uMms 111 BM u
COOTBETCTBYIOIIUM O0pa3oM HU3MEHHTh apTyMEHTBhl OMNIUHA --cdrom, --os-type H
--os-variant.

Cnucok JAOCTYIIHBIX BAPHUAHTOB OC MoxHO IMOJIYUYUTD, BBIIIOJIHUB KOMAaHAY:

$ osinfo-query os
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3.4.2.1. O6mwme onmuu

OOmue onuuu yTuauThl virt-install:

1) -h, --help — MOKa3aTh IIOMOIIb U BHIATH;

2) -g, -—quiet — II€YaTaTh TOJIHKO COOOMICHHS O KPUTHUSCKHUX OITHOKAX;

3) -d, --debug — BBIBOJAUTH OTJII0UHYI0 HH(pOpMAIHMIO B TepMHHAI. OTiIagouHast
uH(pOpMaIvs BBIBOAUTCS B Qailn $HOME/.virtinst/virt-install.log Jaxe
€CJIU 3Ta OMIIUS HE YKa3aHa;

4) --connect=URI — NOJKIIOYUTH K 33JJaHHOMY THIIEPBU30pYy. Eciii maHHas omiwms
He 3amaHa, To libvirt mombITaeTcs ompeneauTh HauOoJiee TOIXOISIIAN
runepBu3op. JJocTynHelie 3HaUYEHUS:

-gemu:///system — mua co3manuss KVM n QEMU rocreii, 3amyckaemMbIx
CUCTEMHBIM J3K3eMIuiipoM libvirtd. 3TOT BapuaHT HCHOJIB3YETCA 10
YMOJTYaHUIO JUIs MOJIb30BaTeNel virt-manager;

-gemu:///session — ausg coznanniit KVM nu QEMU rocreii, 3amyckaeMbIx
OT UMEHH OOBIYHOTO ITOJIH30BATEIS;

-xen:/// — I co3gaHus Xen;

-1xc:/// — nns co3nanug LXC KOHTEeHEPOB;

5) -n uMs, --name=MMs — 3aJaeT MM HOBOH BM. DT0 uMMs JOJDKHO OBITh
YHUKAJIbHO BHYTPH OJHOTO TrumnepBu3opa. s Toro 4roObl mepeorpeneiuThb
CYIISCTBYIOIIETO TOCTS CJIEAyeT CHadajaa BOCIIOJIb30BaThCs Virsh s ocTraHoBKH
U yaajaeHus ero (virsh shutdown M virsh undefine);

6) -r NAMATB, --ram=NAMATH — 3a7aeT OOBEM ONCPATHBHON MAMATH TOCTS
B Moaiitax. Ecnu y rumepBu3opa HEAOCTATOYHO MaMSTH JJiE TOTO YTOOBI
Ha3HAYUTh €€ T'OCTI0, TO OH ABTOMAaTHYECKH BO3BMET HEIOCTAIOIIYI0 4YacTh Yy
XOCT-CUCTEMBI;

7) -—arch=apxurexTypa — 3aJIa€T «HE POJHYIO» apXHTEKTYypy IMpoleccopa s
BM. Ecnu panHas onmus HE yKazaHa, TO OyJIeT MHCIONb30BaHa Ta XKe

apXHUTEKTypa Mpolieccopa YTo U y MPOIECCopa XOCT-CUCTEMBI;
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8) --vcpus=BUPTCPU [, maxvcpus=MAKCHMYM] [, sockets=#] [, cores=#]

[, threads=#] — 3aJlaeT YHUCJIO BUPTYaJbHBIX MPOIECCOPOB s rocts. Ecmu
3aJlaH0 3HA4YeHWE [JIsi maxvcpus, TO TOCTh OyJeT HUMETh BO3MOXHOCTb
NOJKJIIOYATh 0 MAKCUMYM BHUPTYaJbHBIX IPOIIECCOPOB, HO 3aIyCKaThCs OH
Oyner ¢ BMPTCPU. Takke A1 BUPTYaJIbHOTO Ipolieccopa MOKHO 3a7aTh YUCIIO
COKETOB, SIAEp U HUTEW. Ecnm Kakue-To U3 3TUX 3HAYCHUW HE yKa3aHbl, TO OHH
OyIyT aBTOMAaTUYECKH BHIYUCIICHBI.

3.4.2.2. Onuuu MeToJia yCTaHOBKHU

Onmwuu MeToa yeTaHOBKH yTHIUTHI Virt-install:

1) -c CDROM, --cdrom=CDROM — I TOCTEH C IOJIHOH BHpTyalu3amued 3aaact
daiin wiM yCTpPOMCTBO, KOTOpo€ OyAeT HCHOIb30BaThCsl KaK yCTPONCTBO
CD-ROM. Mosxet yka3esiBaThes Ha (aitn [SO-o0pa3a mim Ha yCTPOMCTBO YTEHUS
CD/DVD-auckoB. Takke moxker 0b1Th URL 10 ISO-00pa3za. @opmar URL Takoi
e, KaKk U B OMNIUU —--location,

2) -1 PACIOJIOXKEHUE, --location=PACIOJIOXEHME — YKa3bIBaeT PaCIOJIOKCHHUE
AUCTpUOYTUBA I yCTaHOBKH. [l HEKOTOPHIX aucTpuOytuBoB Virt-install
MOJKET Pacro3HaTh Sapo | INitrd, 1 moay4YuTh UX Nepe;] 3aIyCKOM YCTaHOBKH.
PACIIOJIOXEHVE MOET YKa3bIBaThCS B CACAYIOMHMX (hopMax:

- IVPEKTOPYS — TYyTh O JIOKAJLHOH JUPEKTOPHH, COJICpIKaliei
YCTaHOBOYHBIN 00pa3 AUCTpUOYTHUBA;

-nfs:xocT:/nyTs WIUW nfs://xoct/nyrs — NFS-yTh, 1Mo KoTOpOMYy
JOCTYIIEH YCTAHOBOYHBIN 00pa3 AMCTPUOYTHBA;

-http://xoct/nyrs — HTTP-1yTh, MO KOTOPOMY JOCTYIIEH YCTaHOBOUYHBIN
o0Opa3 nucTpuOyTHBa;

- ftp://xoct/nyrs — FTP-myTh, MO KOTOpOMY AOCTYNEH YCTaHOBOYHBIN
oOpa3 n1ucTpuOyTHBa;

3) --import — mpomycTuTh yctaHoBKy OC, m co3gath BM ¢ cymiecTByrOmMM
IUCKOM. B KaudecTBe 3arpy304HOro ycTpoiicTBa OyAeT MCHOJB30BATHCS MEPBOE

YKa3aHHOM C OIIMUEN --disk WK —--filesystem,
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4) --init=NyTb K INIT — 3aJaeT MyTh JJs OMHApHOTO (aiiia, KOTOpbIA OymeT
HCIIONIb30BaThCSl B TOCTEBOM CHCTEME B KadecTBe mpoiiecca init. Ecnu kopHeBas
¢aitnoBasi cucrema 3amaHa yepe3 --filesystem, TO MO YMOJNYaHHIO OynaeT
HCIIOJIb30BAThCA /sbin/init, B HPOTUBHOM Cilay4a€ — /bin/sh;

5) --livecd — yKa3bIBaeT, YTO YCTaHOBOYHBIA mUCK sBisieTcs LiveCD wm dro
cinenyetr HactpouTh BM Ha moctosiHHyio 3arpy3ky ¢ CDROM. Moxer ObITh
MIOJIC3HO B COYETAHUU C OMIIMEN —-nodisks;

6) -x IOMNOJIHUTEJIBHO, --extra-args=IONOJIHUTEJLHO — JOMOJHHUTEIbHBIC
apryMeHTHI sjipa, MepelaBaeéMble B MPOIECCe YCTAaHOBKH (€CIU yKa3aHa OMIUs
locationx

7) —-os-type=TUIl OC — ONTUMH3UpyeT HacTpoiiku BM mis tuna BM. Byner
MpOU3BECHA TOMBITKA BBIOpaTh HambOoJiee noaxonsimue HacTporku mis ACPI,
APIC, monoOpaTe onTtuMalibHbIEe ApaiiBepa JUIsl «MBIIIM» U Virtlo, a Takxke
npousBectd  apyrue  cnemmduunsie  qgus OC  Hactpodiku  BM.
ITo ymomuanuto virt-install meitaercst apromatuyecku onpeaenuts TUIL OC na
OCHOBAaHHUHM YCTAaHOBOYHOIO HOCHUTEJNA. ABTOONPEAEICHUE MOKHO OTKIIOUYHUTH,
UCIIOJNIb3Ysl 3HAYEHUE NONE;

8) --os-variant=BAPYAHT OC — JONOJHHUTEIbHbIC onTtumuzauu BM s
koHkpetHoro Bapuanta OC. JlanHas omnmusi HE SBISETCS 00S3aTeNBLHON W HE
Tpedyer yKa3aHus OILIUH --os-type. Ilo YMOJTYaHUIO
virt-install mpITaeTcst aBTOMaTHYECKH OINpPENENUTh BAPVAHT OC Ha OCHOBaHHH
YCTAHOBOYHOTO HOCHUTENS. ABTOONPEACICHUE MOXKHO OTKIIOYUThH, HUCIOIb3YS
3Hayenue none. Ecau 3amano 3Hauenue list, To Virt-install mamewyaraer crimcox
noctynHbiii BapuanToB OC.

3.4.2.3. Onmuuy XpaHuIIa

Onuuu XpaHwiuina yTuinTel virt-install:

--disk=0OIUMM IMCKA — 3aJaeT HOCHUTENb JUJIl HCIIOJb30BaHHUS B KadyeCTBE

xpanwiuiia B BM. O6muii ¢popmat cienyrommii:

-—-disk onumal=3HaueHuel, onuMg2=33HaueHUE?Z, ...
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Jist 3aaHMst HOCUTEIST MOKET MCIIOIb30BaThCsI COKPAIIEHHBIN (hopMar:

--disk /some/storage/path, onumal=3naueHnrel

Nnm sxe MoXeT ObITh UCIIOJIB30BAH OJIMH U3 CIEAYIONINX apIyMEHTOB:

- path — TyTh K KakoMy-THOO HOCHTENIIO (CYIIECTBYIOIIEMY WM HE
cyectBytomeMy). CylniecTBYIONUNH HOCUTETh MOKET ObITh JIMOO (haiisiom, J11udo
OloyHBIM  yCcTpoiicTBOM. Ilpm ycTaHOBKE Ha YAAJICHHOW XOCT-CHCTEME
CYIIECTBYIOIIUA HOCHUTEb JOJKEH ObITh OOIIMM Kak ToM xpaHuiuiia libvirt.
VYkazaHue HeCyIIeCTBYIOUIEr0 IMyTH MOAPAa3yMEBAET IMOMBITKY CO3/1aTh HOBOE
XpaHWIUIIE U TpeOyeT 3ajaHue 3HA4eHUsS size. Ecim aupekTopus B path 3TO
myJ1 XpaHwiuia libvirt Ha XocT-cucTeMe, TO HOBOE XpaHWIHILE OyAeT CO3JaHO
KaKk ToM XpaHwmia libvirt. [ ygajaeHHBIX CHUCTEM JUPEKTOPHUS JIOJKHA
yKa3bIBaTh Ha MyJI XPaHUJIUIIA,

- pool — UMS CYIIECTBYIOUIETO IMyJa XPaHUJIUII, B KOTOPOM OYyJIeT CO3/1aHO HOBOE
xpanuiuuie. Taxke TpeOdyeT yka3aHusl 3HAYEHUSA size;

- vol — WM CYWIECTBYIOLIEro ToMa B xpaHwmmile libvirt. Yka3piBaerca Kak
poolname/volname;

- size—pa3mep B ['0aliT 1 co31aBaeMbIX XPaHUIIUILL

- --nodisks — yKa3bIBaeT, 4T0 Y BM He HOMKHO OBITH JIOTHUECKUX ITUCKOB JISI
xpanenusi uHopmaruu. OOBIYHO JaHHAS OMIUS MCIOJB3YETCs I 3aIlycKa
LiveCD o0pa3zoM wiu nipu ycTaHOBKE Ha ceTeBoe xpaHwmmie tuna iISCSI wim
NFS.

3.4.2.4. Onmuu cetn

Onuuu ceTu yTUIUTHI virt-install:

-W CETB, --network=CETb, onumusal=3HaueHuel, onuua2=3HaueHue?2 -

noakarounTh BM k cetu.

3nauenue CETb MoxeT 3a1aBatbest B Tpex Gpopmax:

- bridge=MOCT — TOJKJIIOYHTh K YCTPOMCTBY THIIAa MOCT C HUMEHEM MOCT B
XocT-cucteMe. Mcmonp3yiiTe 93Ty OMNIHIO, €CIM B XOCT-CUCTEME 3aJIaHbI

MOCTOSTHHBIE CETEBbIE HACTPOMKM U TOCTEBas cHUCTeMa TpeOyeT MpsMOro
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B3aUMOJEHCTBUS C JIOKAIBHOW ceThi0. Takke bridge CIEIyeT HMCIOJIb30BATH,
eciu Tpedyetcs kuBas murpanus BM,;

- network=VMA — TMOJKIIOYUTh K BHUPTYAJIbHOM CETU XOCT-CUCTEMBI MO
Ha3BaHMEM UMA. BupTyanbHble CETH MOXHO MPOCMATpuBaTh, CO3/laBaTh U
YIQIATh MPH MOMOIIM YTHIIMTBI KOMaHAHOUM cTpokm Virsh. ITo ymonmuanuio npu
ycranoBke libvirt co3maercs ceth ¢ uMeHeM default. Hcmonb3yiiTe
BUPTYaJIbHYIO CETh B CIIy4ae, €CIM B XOCT-CUCTEME MOTYT MEHSTBHCA CETEBbBIC
HacTpouku (Hampumep, npu nomoru NetworkManager) Win K€ HCTOTB3YEeTCs
WiFi. Jlns makeroB u3 BM Oyner nOpuMEHATHCS TPAHCISIUS aJpecoB B
MOJKIIIOYCHHYIO B JAHHBIA MOMEHT JIOKAJIbHYIO CETh;

- user — MOJKIIOUUTH K JOKaibHOW cetu npu nomomu SLiRP. Mcnonwsyiite
tonpko mpu 3anycke BM QEMU 0T HenpuBWIETHPOBAaHHOIO MOJIb30BATEIIS.
[IpenocTaBiseT O4YEHb OrPAaHUYEHHBIN BapUAHT TPAHCISLINY aIPECOB.

Ecnu nannas oniust He ykazaHa, TO OyJeT COo3/laH OJMH ceTeBoil unTepderic. Eciu

Ha (puU3MUECKOM HHTEpdeiice B XOCT-CUCTEME CO37aH MOCTOBOM uHTepdelic, To Oyaer
UCIIOJIb30BaH MMEHHO OH. B MpoTHBHOM ciiydae OyJeT MCIOJIb30BAHO MOJKIIOUYEHHE K
BUPTYaJbHOU CETH default. DTy OMNIMIO MOXKHO YKa3aTh HECKOJIBKO pa3 sl CO3AaHus
HECKOJIbKUX UHTEP(PEiicoB.

JIpyrue 1OCTYIHbBIE OIIINH:

- model — 3aJaTh CETEBOE YCTPOMCTBO (KaKk OHO OymeT oToOpaxarbcs B BM).
B kauectBe 3HaueHUU CleayeT UCIOIb30BATh MOAJACPKUBAEMbIE THIIEPBU30POM,
Hamnpumep, e1000, rt18139, virtio U APYTHEC,

- mac — 3agath MAC-anpec mis BM. Eciu ganHbIl napaMeTp HE ykaszaH (WU
yKa3aHo 3Ha4eHHe RANDOM), TO OyJeT creHepupoBaH ciaydainbiii MAC-ampec.
s BM QEMU u KVM MAC-aapec nomken HauuHatbes ¢ 52:54:00;

- --nonetworks — HCHOJIb3yeTCs Il co3nanus BM 6e3 ceTeBbix nHTEpdErcoB.

3.4.2.5. Onmuu rpaduku

Ecnu we 3aganel rpaduueckue OMNIMH, TO, B 3aBUCUMOCTH OT TOTO 3ajaHa

MepeMeHHasi OKPYXeHUsI DISPLAY WJIHM HET, OyIeT UCIOIb30BaThCS M0 YMOTYAHUIO OMITUS

——graphics vnc WIK —-graphics none COOTBETCTBCHHO.
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-—-graphics TUII, onuusal=apTryMeHT1, ONIUMA2=apryMeHTZ2, . . . — 3aJacT
HAaCTPOMKH JJisl BUPTYyaIbHOTO MOHMTOpA. JlaHHasi omiusi HE BAMSET Ha OOOPYJIOBaHUE
BM, ona nuib 3agaeT cnocod gocTyna K MOHUTOpy BM.

[ToxnepKuBarOTCA CIEAYIOIIME OILIUU:

1) type — Tin auciuies. MoxeT ObITh OJTHUM HU3:

- vnc — IpeaocTaBuTh goctyn K aucmiero BM npu momomu VNC (ipu sToM
UCIIOJIb3YETCS aJIpec XOCT-cUcTeMbl). Eciu He 3aiath mapaMeTp port, TO OyaeT
UCIIOJI30BaH MEPBbIi CBOOOJHBIN MOPT BbIIIE 5900. AKTyaJbHOE 3HAYEHUE
nmapametpoB  VNC, HazHaueHHple BM, MOXHO DOJy4uTh MpH TNOMOIIU
KOMaHIbl virsh vncdisplay,

- sdl — otkpeITh auciied BM B SDL-okHe Ha xoct-cucteme. Eciu 370 OKHO
3aKpbITh, TO BM OyneT Takxke 3aKkpbiTa;

- spice — »HaKcmopTupoBarh guciiei BM  mo mnportokony Spice. Spice
NOAJIEPKUBAET BO3MOXXHOCTH mepenadun ayauo U USB-ycTpoilcTB, a Takxke
HMMEET BBICOKYIO rpa)UuecKyto MPOU3BOAUTEIHHOCTD;

- none — rpaguyeckas KOHCOJb He OyaeT nojakioueHa B BM. lns BM ¢ nonHoi
Buptyanuzamueit  (Xen wu QEMU/KVM) mnotpeOyercss Ha mepBOM
MOCJIEA0BAaTEILHOM MOPTY TOCTEBOM CHUCTEMBI (3TOTO MOXXHO JOOUTBCS TPHU
MOMOIIM OMNIHMH --extra-args). i MOIKIIOUEHHS] K MOCIEI0BATEILHOMY
YCTPOMCTBY MOXHO HUCMOJIb30BaTh virsh console WM,

2) port — 3a7aTh MOCTOSHHBIN MOPT [yt auciuies BM. HMcnosb3yercss COBMECTHO €
vnc MU spice.

3.4.2.6. Onuuu BUpTyaIH3aIiu

Onuuu BUpTyaau3aliy yTHIUTHI virt-install:

- -v, ——hvm — €CJIIM Ha XOCT-CUCTEME JOCTYIbl I[IOJHAsl BUPTyalu3auus U
napaBupTyaiu3alus, TO OyJIeT HCIOJb30BaHAa IMOJHAs BUPTyalu3almus. Ota
ommus HeAoCTynmHa npu noakmoueHnr K XEN 0e3 ammapaTHOW TOAIEPKKU
BHUpTYyaau3aluu. JTa ONUMA MPEANOoiIaraeTcs no yMOJIYaHUIO PU MOJKIOYEHUN

k runepsuzopy QEMU;
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- —-container — rocreBas MalllMHA JOJDKHA OBITh TUMAa KOHTeHHep. JlaHHYIO
OIILMIO CJIEAYET UCIOJIB30BATh, TOJBKO €CIM XOCT-CUCTEMA TAKKE MOIIEPKUBACT
Opyrue Tunbl BUpTyanu3auud. OHa NOPEeAnojiaraeTcd MO YMOJYaHUIO IS
LXC u OpevVZ, HO MOXET OBITh SIBHO YKa3aHa JJisl IOJHOTHI;

- —-virt-type — 3aJaeT TUI UCIOJb3yEMOI'0 TUIIEPBU30pa, HanpumMep, kvm, gemu,
xen unu kgemu. JlocTymHbIE THMBI BHPTyalnd3allid MOYKHO YBHACTh B Terax
domain.

3.4.2.7. Onuuu ycTpoicTB

Oniuu ycTpoHCcTB yTHinTHI virt-install:

- —-serial=OIIVM — 3aJaeT MOJKIOUYECHHUE ITOCIEN0BATEIBHOIO YCTPOUCTBA K BM.

OO6uuit hopMat creayronui:

- —--serialtype,onumusl=3HaueHuel, onumusa2=3HayeHUe?, ...

- --serialpty — mnceBno-TTY. Ha3znauenHoe pty-ycTpoiicTBO MOXHO OyaeT
y3HaTh n3 XML-onucanus BM,;

- --serialfile,path=VMs ®ANJIA — 3alUCHIBATh BBIBOJ B (pailsl MIMA ®ANJIA.

3.4.2.8. ITpumeps! ycranoBkH OC B TOCTEBBIC CHCTEMBI

VYcranoBka Fedora 13 B rocreByro cuctemy Ha 0aze KVM c auckom M ceThbio

paboTaromumMu 1o virtio, ¢ co3gaHueM (aitna xpanunuma pasmepoB 8 ['GaiiT, ¢
yctanoBkoi ¢ CD/DVD paucka, Haxo[smerocs B MPUBOJIE XOCT-CUCTEMBI, a TaKXKe C

aBToMaTH4eckuM 3amyckoMm VNC-kiueHra:
# virt-install \
-—connect gemu:///system \
--virt-type kvm \
--name demo \
--ram 500 \
--disk path=/var/lib/libvirt/images/demo.img,size=8 \
--graphics wvnc \
--cdrom /dev/cdrom \

--os-variant fedoral3
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VYcranoBka Fedora 9 B rocrteByro cuctemy Ha 6aze QEMU, ¢ LVM paznenowm,
NOJKJIIOUEHHEM K BHPTYaJbHOM CETH, 3arpy3KoM IO ceTh W ucnoip3oBanue VNC mis

AO0CTYIIa K TUCILICIO:
# virt-install \
-—-connect gemu:///system \
--name demo \
--ram 500 \
--disk path=/dev/HostVG/DemoVM \
--network network=default \
--virt-type gemu
-—-graphics wvnc \

--os-variant fedora9

VYcranoBka FedoraCore 6 B rocreByro cuctemy Ha 0aze QEMU c apxutektypoi
IpoLeccopa, OTIUYHOM OT apXUTEKTYpbl XOCT-CUCTEMBI, HCIoOJib30BaHHeM SDL s

aocTyma K auciuieto BM, a Takxke ¢ UCIOJIb30BaHUEM YIaJICHHBIX sijpa u initrd:

# virt-install \
-—connect gemu:///system \
--name demo \
--ram 500 \
--disk path=/dev/hdc \
--network bridge=ethl \
-—arch ppc64d \
-—graphics sdl \
--location
http://download. fedora.redhat.com/pub/fedora/linux/core/6/x86 64/

os/

3amyck Live CD B BM 6e3 quckos:

# virt-install \
-—hvm \

--name demo \
--ram 500 \
--nodisks \
--livecd \
--graphics vnc \

--cdrom /var/lib/libvirt/images/altlive.iso
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3anyck /usr/bin/httpd B koHTeiHepe (LXC), ¢ orpaHuueHueM namaTu

B 512 MGaiiT u 1ByMs s,ipaMu XOCT-CUCTEMBI:

# virt-install \
—-connect 1lxc:/// \
--name httpd guest \
--ram 512 \

--vcpus 2 \
--init /usr/bin/httpd

Coznats BM, ncnosnb3ys CymecTBYIOMWNA TOM XpaHUJIUIIA:

# virt-install \
--name demo \
--ram 512 \
--disk /home/user/VMs/mydisk.img \
-—-import
TectupoBaTh oTAeAbHOE sAApo | INitrd mpu 3amycke CyHIIECTBYIOIIETO TOMa
XpaHUJIMIIa C HpHBSI?:KOﬁ IMOCJICAOBATCIIBHOTO IIOPTA BM k ttyS0 Ha XOCT-CUCTEME:

# virt-install \

-—name mykernel \

--ram 512 \

--disk /home/user/VMs/mydisk.img \

--boot

kernel=/tmp/mykernel, initrd=/tmp/myinitrd, kernel args="console=tt
ySO"™ \

--serial pty

3.4.3. Cozpanre BM ¢ momorisio Virt-manager

Co3nanne HoBoM BM:

- HaXkaTh KHOMKY «C03/1aTh BUPTYAJIbHYIO MaIIMHY» B TJIABHOM OKHE Virt-manager,

160

- BbIOpaTh B MeHI0 «Daitlimy — «Co31aTh BUPTYATbHYIO MALTUHY.

Ha mepBom mare co3manuss BM HeoOxomumo BbIOpath meToa yctaHoBku OC
(puc. 4) 1 HaxaTh Ha KHONIKY «Briepeny.

B cnenyromem oxHe st ycranoBku rocteBoit OC tpelyercs ykazath [SO-06pa3
ycranoBouHoro aucka OC win CD/DVD-auck ¢ nuctpuOytuBoM (puc. 5).

JlanHOoe OKHO OyJeT BBITISAAETh IM0-pPAa3HOMY B 3aBUCUMOCTH OT BBIOOpA,

CIEIaHHOTO Ha MPEebIAYIIEM dTarle.
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34ech TakKe MOKHO yKa3aTh Bepcuio ycranaBiauBaemont OC.

yanbHas MaliMHa

m Co3paHue BUPTYanbHOM MaLUVHbI

NogknioueHne: QEMU/KVM: 192.168.88.185

[\ Mpeaynpexaerme: KVM HeaocTyneH. Bosmoxto, KVM He
6bin yc WV €0 MOAYNb SAPA HE 3arpyXeH.
OYHKUMOHANBHOCTL BUAPTYaNbHOM MaLLMHbI MOXET GbiTb
OrpaHnueHa.

BbibepuTe MeToA yCTaHOBKM ONEepaLoOHHOM CUCTEMbL:

© JNokanbHbiv ISO nan COROM
O Network Install (HTTP, HTTPS, or FTP)
) CereBas 3arpy3ka (PXE)

O Wmnopr obpasa gucka

IOTMGHMTbJ Hazag [ Bnepéa }

Puc. 4 — Co3znanne BM. Bei6op MeTo1a ycTaHOBKH

m Co3faHWe HOBOW BUPTYaslbHOW MallWHbI

BuibepuTe 06pas ISO unu CDROM onf yCTaHOBKM:

IHe BblbpaH HocuTenb - H 0630p... ]

BoifepuTe onepaLMoHHY CUCTEMY ANS YCTaHOBKM:

[QBBELM_G TEKCT ANA NOMCKa... ]

l@OTMEHMTb ll &-Hasap ll =% Bnepén ]

Puc. 5 — Coznanue BM. Bribop ISO o6pa3za
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Ha TpeTpeM mare He0OX0AMMO yKa3aTh pa3Mep MaMsATH U KOJTUYECTBO MPOIIECCOPOB

st BM (puc. 6). OTu 3HaueHHs BIUSIOT HA IPOU3BOIUTENHLHOCTH X0cTa 1 BM.

e HoBasa BUPTyaNbHaA MallMHa (x]

m Co3faHne HOBOW BUPTYa/IbHON MallWHbI

BribepuTe napaMmeTpbl NaMATH W NpoLeccopa:

NamsATe: ‘4096 = | 4 |

DoctynHo go 20018 Mub

Mpoueccopbi: ‘1 = | b |

Makc. konuyecTeo — 1

|©GTMEHHTI: || &- Hasapn H -%» Briepén ‘

Puc. 6 — Co3nanne BM. Hactpoiika onepatuBHOTO 3anomMuHaomero ycrpoiicrsa (O3Y) u

LITY nns BM

Ha cnenyroiem 3tamne HacTpanBaeTCs MPOCTPAHCTBO XPaHEHHUs JaHHBIX (pHC. 7).
Ha mocnennem stane (puc. 8) MoxHO 3a1aTh HazBaHre BM, BBIOpaTh CETh M HAXKATH

Ha KHOIIKY «["'oToBOY.
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m Co34aHve BUPTYanbHOM MaLUMHBbI

% HacTpouTh NPOCTPAHCTBO XPaHEHUA AaHHbIX

© Co3gatb 06pa3 AVCKa 4NA BUPTYaNbHOM MALLVHBI

JoctynHo 17.3 GiB

O Bu6pa'rb WK Co34aTb AONO/IHUTE/IbHOE NPOCTPAHCTBO AaHHbIX

HacTpouTs...

[OTMQHVITI:.} [ Hasag J [ Bnepéa ]

Puc. 7 — Co3nannie BM. HacTpolika nmpocTpaHcTBa XpaHEHUs JaHHBIX

m Co3AaHvie BUpPTyanbHOW MalLMHbI

MOXHO HauMHaTb YCTaHOBKY

Ha3eaHue: | alt.p9

OC: ALT p9 StarterKits
YcraHoBka: JlokanbHbii CD-ROM/ISO
Namate: 979 MiB
Mpoueccopsr: 1
MpoCTPaHCTBO AaHHbiX: 10 GiB /var/lib/libvirt/images/alt.p9.qcow2

| NpoBepUTL KOHPUTYPaLVIO Nepes YCTaHOBKON

<7 Buibop cetn

BuptyansHas cetb 'default’ : NAT »

loneva,J [ Hazag } [ foroBo

Puc. 8 — Coznanne BM. Bribop cetn

B pesynbrare coszmannas BM Oyner 3amyiiieHa W TOCJE 3aBEPIICHUS HCXOJIHOU

3arpy3Ky HaYHETCsl CTaHAApTHRIN mponecc ycraHoBku OC.
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OxpykeHHe JIOKaTbHOTO Pabovero CTojia COCOOHO MepexXBaThIBaTh KOMOWHAIIUN
knaBuil (Harpumep, <Ctrl>+<Alt>+<F11>) nns npepoTBpaiieHust X OTIPaBKU TOCTEBOM
MamuHe. YToObl OTHpPaBUTH TaKHe IMOCJIEI0BATEILHOCTH, HCIOJIb3YEeTCS] CBOWCTBO
«3amnaiaHus» KiIaBUII Virt-manager. J[7s mepeBoja KIAaBHIIM B HA)XaTo€ COCTOSHUE
HE0OX0MUMO HaxaTh KiaBuily monupuxatopa (<Ctrl> mmm <Alt>) 3 paza. KnaBuia
OyZeT cuuTaThCsl HAXKATOM /10 TEX MOp, MOKa He OyaeT HakaTa Jro0as KJIaBuIlla, OTINYHAs
oT moaudukaropa. Takum oOpa3zom, uToOBI MepeAaTh rOCTEBON CHCTEME KOMOHHAIIMIO
kinapuin  <CtrI>+<Alt>+<F11>, HeoOXoauMo TIOCHEIOBATENBHO HAXaTh KJIABUILHA
<Ctrl>+<Ctrl>+<Ctrl>+<Alt>+<F11> wunum Bocnonb3zoBaTbcsi MeHIO «OTIpaBUTH

KOM6I/IHaHI/II-O KJIaBHUIID.

3.5. Ynpasneane BM

3.5.1. Ynpasnenue koHnpurypanueit BM

3.5.1.1. PenaktupoBanue ¢aiina konpurypauu BM

BM moryT penaktipoBatbes MO0 BO BpeMsi padbOThI, TMO0 B ABTOHOMHOM PEXHUME.
OTy (QYHKUMOHANBHOCTh NPENOCTaBIsET KOMaHAa virsh edit. Hampumep, xomanna
penaktupoBanusa BM ¢ uMeHeM alt-server:

# virsh edit alt-server

B pe3yinbrare BBINOJHEHUS 3TOW KOMaHAbl OTKPOETCS OKHO TEKCTOBOTO PEAAKTOPA,
3aJIaHHOTO MTEPEMEHHOMN 000JI0UKU $EDITOR.

3.5.1.2. Ilonyuenne undopmaruu 0 BM

Komanna st nonyyenus nadopmanuu o BM:

virsh dominfo <domain-id, domain-name or domain-uuid>

[Ipumep BbIBOJA virsh dominfo:

S virsh dominfo alt8.0

ID: -

Ums : alt8.0

UUID: e645d4c4-4044-42cc-afl7-91efl46dcdod
Tun OC: hvm

Craryc: BHIKJIIOUEH

CPU: 1

Makc.namMars: 512000 KiB
BaHgaTo namarm: 512000 KiB
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[TocTOogHCTBO: yes
ABTO3allyCK: BEIKJI.
YhnopaBJjigeMoe COXPaHeHMue: No
Monmesip ©e30macHOCTM: none
DOI ©GeszonacHocTu: 0

Komanna nonyuenus naGopMaiuu o6 y3ie:
virsh nodeinfo
[Ipumep BbIBOA virsh nodeinfo:!

S virsh nodeinfo

Mozmesip mpoueccopa: xX86 64
CPU: 1
YacToTa mnpoueccopa: 1995 MHz
CokeTrl: 1

Anep Ha cokeT: 1
[loroxor Ha gmpo: 1

Auenxm NUMA: 1

O6weMm nmamarm: 1003296 KiB

BeiBog comepxuT uHPoOpManui 00 y371€ W MallMHaX, M[MOJJEP’KUBAOLINX
BUPTYaJIU3aLUIO.

IIpocmotp cimcka BM:

virsh list

Onmuu KoMaHIel virsh list:

- --inactive — IIOKa3aTh CIIMCOK HEAKTUBHBIX JOMECHOB;

- --all —moka3aTh Bce BM He3aBHCHMO OT UX COCTOSIHUS.

[Ipumep BbIBO#A virsh list!:
$ virsh list --all

ID Mmsa CraTyc

8 alt-server paboraer

Cronben «CtaTyc» MOXKET COACPKATh CICAYIONINE 3HAYCHUS:

- pabotaer (running) — pabotatomue BM, TO ecTh Te MaIIUHBI, KOTOpHIE
UCTIOJB3YIOT PECYPCHI MPOIIECCOpa B MOMEHT BBHITIOJTHEHUSI KOMAH/IbI;

- blocked — 3abnoxupoBanHbIe, HepaOoOTarONIME MAIIUHBI. TaKOW CTATyC MOXKET
OBITh BBI3BAaH OXKHMJIAHUEM BBOJIa/BBIBOJIA WM MPEOBIBAHUEM MAIIMHBI B CIISIIEM

pexuME;
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- mpuocTaHoBliieH (paused) — MpUOCTaHOBIEHHBIE TOMEHBI. B 3T0 coctosiHue oHH
NEPEXOAT, €ClIM aIMUHUCTPATOP Hakasl KHOIKY IMay3bl B OKHE MeHemkepa BM
WJIA BBIIOJHUII KOMaHy virsh suspend. B mpuoctanoBieHHOM cocTosiHnn BM
OPOJOJDKAET TMOTPEOsATh pPECypchl, HO HE MOXET 3aHuUMaTh OoJibllie
MIPOLIECCOPHBIX PECYPCOB;

- BeIKITIOUEH (shutdown) — BM, 3aBepimatomue cBoro padoty. [1pu monyuennu BM
CUTHAJIa 3aBEpIICHNS PabOThI, OHA HAYHET 3aBEPIIATh BCE MPOIECCH (HEKOTOPHIE
OC He OTBEYAIOT HA TAKUE CUTHAJIbI);

- dying — cOoliHbIe JOMEHBI U JIOMCHBI, KOTOPBIC HE CMOTJIH KOPPEKTHO 3aBEPIIUTh
CBOIO paboTy;

- crashed — cOoliHble gOMEHBI, paboTa KOTOpPHIX Oblda TpepBaHa. B 3Tom
COCTOSIHUM JIOMEHBI HaXOMSTCS, €CIM HE OblIa HACTpOEHA MX Iepe3arpyska B
ciyvae cOosl.

KOMaHI[a IMOJIYy4YCHUA I/IH(l)OpMaI_[I/II/I O BUPTYAJIBHBIX IIPOLCCCOpax:
virsh vcpuinfo <domain-id, domain-name or domain-uuid>
[Ipumep BbIBOIA:

# virsh vcpuinfo alt-server

VCPU: 0
CPU: 0
CraTyc: paboraer

Bpemsa CPU: 115,3s
CooreercTBMe CPU: y

Komanna conocrapiieHust BAPTYaIbHBIX TIPOIIECCOPOB (PU3NUECKUM:

virsh vcpupin <domain-id, domain-name or domain-uuid> vcpu,
cpulist

3aech vcpu — HOMEpP BHPTYaJIbHOIO IMpOLEccopa, a cpulist — COMOCTaBIsIEMbIC
eMy (U3UYECKHUE TPOLIECCOPHI.

Komanga n3amMeHeHus yucia mporeccopoB sl JOMEHA (3aJaHHOE YUCIIO HE MOXKET
MPEBBINIATH 3HAUEHHE, ONPeIeJIEHHOE MpU co3aanuu BM):

virsh setvcpus <domain-id, domain-name or domain-

uuid> count [-- maximum] [--config] [--live] [--current] [--guest]
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rae:

- [--count] <umcso>— YHUCIO BUPTYaAJIbHBIX IIPOLECCOPOB;

- --config— € COXpaHEHHEM II0CIe Nepe3arpy3Ku;

- --live — MPUMEHUTH K paboTaIOIIEMy JTOMEHY;

- —-current — IPUMEHHUTH K TEKYIIEMY JOMEHY;

- --guest — COCTOSIHUE MPOLIECCOPOB OTPAHNYMBAETCS TOCTEBBIM JOMEHOM.

KOMaHI[a NU3MEHCEHUSA BBIACIICHHOI'O BM o0bema naMsTH:
virsh setmem <domain-id or domain-name> size [--config] [--live]

[-- current]
rie:
- [--size] <uwmcrno> — IEJO€ 3HAYCHUE HOBOTO pa3Mepa namsitu (1o yMOJIYaHUIO
B K0aiir);

- —-config— C COXpaHEHHUEM IOCJIEC IEPE3ATPY3KU;

- --live — IIPUMEHHTH K paboTaIOMIEeMy JOMEHY;

- —-current — IIPUMEHUTH K TEKYIIEMY IOMEHY.

O0beM nmaMATH, ONpeIeIIeMbI 3aJaHHBIM YUCIIOM, JTOJDKEH OBITh yKa3aH B KOaiT.
O0BbeM He MOXKET IMPEBHIIATh 3HAYEHUE, OINpeeeHHoe MpU co3aaHuu BM, HO B To ke
BpeMs HE JOJDKEH OBbITh MeHbIe 64 MoOaiiT. I3MeHeHne MakCcuMaabHOTO 00beMa MmaMsITH
MOXKET OKa3aThb BIMSHHME Ha (QPYHKIUMOHAIbHOCTH BM TONBKO B TOM ciydae, e€ciid
yKa3aHHBIA pa3Mep MEHbIIIE MCXOJAHOro. B TakoM cllydae MCIOJb30BaHUE MaMsATH OyaeT
OTPaHUYEHO.

KOMaHI[a HN3MCHCHUA MAaKCUMAJIbHOC OIrPpaHUYCHUC ITaAMATH!

virsh setmaxmem <domain-id or domain-name> size [-—config]
[--1live] [--current]
rie.

- [--size] <umcijo> — II€JIO€ 3HAYCHHE MAKCUMAJIbHO JOMYCTHUMOTO pa3Mepa
namsTe (1o ymomdanuto B K6aiir);

- —-config — C COXpaHEHUEM TIOCJIE NIEPE3arpy3KHu;

- --live — MPUMEHHUTH K pabOTAIOIIEMY JOMEHY;

- --current — IIPUMEHUTH K TEKYILIEMY IOMEHY.
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IIprmepbl n3MEeHEHUsT pa3Mepa ONEPATUBHOM IMAMATH M KOJMYECTBA BUPTYaAJIbHBIX

IMpoHcCCOpOB COOTBCTCTBCHHO!

# virsh --connect gemu:///system setmaxmem --size 624000 alt8.0
# virsh --connect gemu:///system setmem --size 52240 alt8.0
# virsh --connect gemu:///system setvcpus --config alt8.0 3 —--maximum

Komanzga mist momyuenust unopmanmu o OJI0YHBIX YCTpoicTBax paboTaronieit BM:

virsh domblkstat GuestName <block-device>

Komanna mist monyuenus nadopmaiuu o cereBbix HHTepdeiicax padoratomiein BM:

virsh domifstat GuestName <interface-device>

3.5.1.3. Kondurypuposanue BM B meHemxepe BM

C nomourpto MeHemkepa BM MOXHO OJy4UTh AOCTYN K OAPOOHON HHPOpMaluu
000 Bcex BM, miis sToro cienyer:

1) B rIaBHOM OKHE MeHeKepa BeiOpaTh BM;

2) HaXxkaTh Ha KHOMKY «OTKpBITEY (puc. 9);

3) B OTKpBIBIIEMCS OKHE HakaTh Ha KHONKY «lloka3arb BHpTyalbHOE

obopynosanue» (puc. 10);

4) moSIBUTCSL OKHO TIPOCMOTpa cBeeHrin BM.

e MeHeaXep BMPTYasbHbIX MallWH BEE
®ainn MNpaeka Bwa CnpaBka
(s [ OTKpbITE | [l n -
WmMa Wcnons3osadue LN
* QEMU/EVM

C

Puc. 9 — Okno menemxepa BM

Ilns w3MeHeHuss TpeOyeMoro ImapaMerpa HEOOXOJMMO TMEePEeUTH Ha HYKHYIO
BKIanKy (Hampumep, puc.ll, puc.12), BHecTH HU3MEHEHHS H TOIATBEPIUTH

OIICPAIHIO — HAXKATh Ha KHOIIKY «HpI/IMeHI/ITb».
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alt-server Ha QEMU/KVM =) 2] (&

®ainn BupTyanbHas MawuHa Bua OTNpaBuTb KOMOMHALMIO KNaBWLL
& > @ - @ e
MoapobHocTk an[

B yHgopmauws 06 OC OCHOBHbIE NapaMeTpbl

E=2 npoussonuTensHocTs Ha3BaHue: [alt-server ]
u Mpoueccopsl UuID: 6ca963cd-f767-40f7-91e3-635f7d1cd935

== nNamaTs CoctosHue: i3 PaGoTaeT (3arpyxeHa)

& l'lapaneprl 3arpyski 3aronoBoK: l }
(3 IDE anck 1 OnucaHue:

(5) IDECDROM 1

=¥ NIC:25:c1:71 N

(# nnanwet

G Mo CBoMCTBa runepeMsopa

KnasuaTypa rmnepeusop: QEMU TCG

! Aucnnei Spice ApXuUTeKTypa: xB86_64

‘ 38yk ich6 SMynsTop: [usr/bin/gemu-system-x86_64

é MNocnepoBaTensHoe 1 ::io;::::::::: ::)OSFX

(2 KaHan spice

B Bupeo QXL

! KoHTponnep USB 0

! KonTponnep PCI 0

-l .. nra .

[ 4 [o6asuTb obopynosaHue I l @ OTMeHuTs ] I of NpumennTs

Puc. 10 — Oxno napamerpoB BM

alt-server Ha QEMU/KVM

®ann BupTyanbHas MawMHa Bua OTNpaBuTb KOMOMHAELIMIO KNaBuLL

B - w S

= 0630p MoapobHocTY | XML |
B yugpopmauma 06 OC MamaTs
= npoussoauTensHocTs Bcero namaTu: 20018 MiB

Q MNpoueccopb! Current allocation: 1024 : 4 Mub
Maximum allocation: | 1024 = | ¢ Mub
MNapameTpbl 3arpy3ku

IDE anck 1 ¥
IDE CDROM 1
NIC :25:c1:71

NnaHweT
MbllWwb

Knaeuatypa

Bl eNBOD ¥

Aucnnein Spice

Puc. 11 — Brimaaka «ITamsarte»



42
JIKHB.11100-01 92 01

alt-server Ha QEMU/KVM =) (@) (&

®ann BupTyanbHas MawuHa Bua OTNpaBMTb KOMGUHALMIO KNaBML

E 15 > 1] |A - @] ||§|l
= 0630p ~  MoapobHocTv XML

g WHdopmauna 06 OC BupTyanbHbii ceTeBoW WHTepdenc

E= npoussoauTensHoOCTh Co3paTh Ha baze: [ BUPTyansHas ceTh 'default’ : NAT v ‘

{} Npoueccops!

Mopaensb ycTpoRcTBa: [elOOO - ‘

= NamATtb

. MAC-appec: 52:54:00:25:¢1:71

& MapameTpsl 3arpy3kn

IP-agpec: Hen3secTHO
(3 IDE anck 1 a

CocTosiHMe CBA3MN: [VIaKTUBHO

(%) IDE CDROM 1

NnaHweT )
Mblwb

KnasuaTypa
Owvcnnen Spice

3ByK ich6
MocneposaTtensHoe 1
KaHan spice

Bupeo QXL
KoHTponnep USB 0
KonTponnep PCI 0

-

1AMV IVRBD =N

Y

% [NobasuTeL obopyaoBaHue ‘ l = Yaanutb @ OTMmeHWT: ‘ ‘ of Npamennis

Puc. 12 — Bxnanka «CeTb»

3.5.1.4. MOHUTOPHUHT COCTOSTHUS

C nomouipt0 MeHemkepa BM  MOXHO HM3MEHHTh HACTPOWKHM  KOHTPOJIS
cocrosiuust BM.

Hns sroro B wMeHio «lIpaBka» craemyetr BbIOpath myHKT «[lapameTpsi»,
B OTKpbIBIIeMcsl okHe «Hactpoliku» Ha Bknaake «CTaTHCTHKa» MOXHO 3aJaThb BpeMs

oOHoBNeHHs cocTostHus BM B cexynaax (puc. 13).

Obwme CTaTUCTUKE | Hoeas BM | KoHconb | MoaTeepxaeHWA |

57

CTaTUCTHKa

WHTepean obHoBNEHWUS | CEK.
]

CTaTUCTWKa 3aHATOCTM LN

CTaTUCTWKa IMCKOBOro BEOAa-BhiBoaa [
CTaTUCTMKa CETEBOro BBoAa-BoiBOda ||
CTaTUCTHKE NaMaTK O

Puc. 13 — Bxnanka «Cratuctuka»
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Bo Bknanke «Konconb» (puc. 14) M0OXXHO BBIOpaTh, KaK OTKPHIBATh KOHCOJIb, U

yKa3aTh YCTPOWCTBO BBO/IA.

HacTpou
Obwmne Cratuctuka Hosada BM KoHcons MoaTeepxaeHna
Fpacdmyeckne KoHCONH

MacwTabuposaH1e KOHCONK: TonbKO Ha BECb 3KpaH -
W3meHeHWe pa3spelleHns OKHa roCTeBOW CUCTeMbl: | Bbikn -
OcsoboxpaeHue Kypcopa: Control_L+Alt_L N3MeHunTb...

MNepeHanpasneHue USB ¢ nomollbio SPICE: ABTOMaTu4yeckoe HQDEHGFID&BHE‘HHE‘ npu noaxknio4eHun USB »
Console autoconnect: ]

¥ 3aKpbiTh

Puc. 14 — Bxknanka «KoHcob»

3.5.2. Ynpapnenue BUPTyaTbHBIMH CETEBBIMHU UHTEpQEicaMu U CETIMU

[Ipu 6a30BBIX HACTPOMKAX HUCIONB3YETCS BUPTYalibHAsA CETh HEOCTYITHAS U3BHE.

I[OCTYH mo IP moxker OBITH OCYHCCTBJICH C KOMIIBIOTCPA, HAa KOTOPOM IIOOHSAT

KVM. UznyTtpu noctyn npoucxoaut uepe3 NAT.

Bo3MOXkHBIE BapUaHTBl HACTPOMKH CETH:

- NAT — sT0 BapuaHT TO yMoOJ4YaHUIO. BHYTpeHHsS CeTh, MPEIOCTABISIONIAS

JOCTYI K BHEIIHEW CeTU ¢ aBToMaTu4yeckuM npumeHenueM NAT;

- Mapmpytuzanust (Routed) — anamornuno pexumy NAT BHyTpeHHSISI CETh,

MPEOCTaBIISAIONIAs JOCTYll K BHemHed cetd, HO 0e3 NAT. Ilpeamomaraer

JOTIOJTHUTENbHBIE HACTPOUKHU TaOJIUIl MAapIIPYyTU3ALMK BO BHEILIHEW CETH;

- Wsonuposannas [Pv4/IPv6 cets (Isolated) — B aTom pexxume BM, noakitoueHHbIe

K BUPTYaJbHOMY KOMMYTAaTOPY, MOTYT OOLIAThCS MEXy coO0l u ¢ xocToMm. [lpu

ATOM MX TpapuK He OyJeT BBIXOIUTH 3a MPEAeIibl XOCTa;

- Bridge — mnoakmoueHue THma MoCT. [lo3BoisieT peann3oBaTh MHOMXECTBO

pa3IMYHBIX KOH(UTypaluii, B TOM uncie u Ha3HadeHue IP u3 peanbHol cetu;
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- SR-10V pool (Single-root I0V) — nepenamnpasnenne ogHoir PCI cereBbIX KapT
xocT-MamHbl HAa BM. Texnonoruss SR-IOV mnoBbllIaeT npou3BOAUTEIBHOCTD
CETeBOI BUPTYaJIU3aLINH, n30aBIIss TUTIEPBU30P oT 00s13aHHOCTH
OpraHU30BHIBATH COBMECTHOE WCIOJIb30BaHUE (U3MYECKOTO ajanTepa U
NepeKIabpIBas 3aady peaau3allid MYJIbTUIUIEKCUPOBAHUS Ha caMm ajgantep. B

ATOM cCllydae oOecrmednBaeTcs TMpsMas TMepechulka BBOJA/BhIBOAa ¢ BM

HEMOCPEJACTBEHHO Ha ajanTep.
3.5.2.1. YnpaieHue BUPTYaTbHbIMH CETSIMU B KOMaHIHOM CTPOKE

Komanna mpocMoTpa criucka BUPTYaIbHBIX CETEH:
# virsh net-list

Mms CraTtyc ABTO3ANyCK Persistent

default AKTUBEH no yes
[Ipocmotp uHbopManyu 7S 3aJaHHON BUPTYaTIbHOM CETH:
# virsh net-dumpxml <Vms ceTwu>

[Ipumep BrIBosa 3TOM KOMaH bl (B popmare XML):
# virsh net-dumpxml vnetl
<network connections='1l"'>
<name>default</name>
<uuid>54fdc7a0-b143-4307-a2f4-a9f9d997cblb</uuid>
<forward mode='nat'>
<nat>
<port start='1024"' end='65535"'/>
</nat>
</forward>
<bridge name='virbr0' stp='on' delay='0'/>
<mac address='52:54:00:3e:12:c7"'/>
<ip address='192.168.122.1"' netmask='255.255.255.0"'>
<dhcp>
<range start='192.168.122.2"' end='192.168.122.254"/>
</dhcp>
</ip>

</network>
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Jpyrue koMaHabl yOpaBJICHUS BUPTYAIbHBIMH CETSMMU:

- virsh net-autostart wmmsa cerwu— aBTOMAaTHYECKUU 3aIIyCK 3aJaHHOM CETH;

- virsh net-create ¢ann XML — CO3JaHHC M 3aIlyCK HOBOU CETH Ha OCHOBE
cymecTBytomero XML-daitna;

- virsh net-define ¢arn XML — CO3JaHME HOBOTO CETEBOIO YCTPOWCTBA Ha
OCHOBE cymiecTBytomero XML-(daitna (ycTpoiicTBO He OyIeT 3alyIIeHO);

- virsh net-destroy MMH_CGTM-—YH&HGHHGSaﬂaHHOﬁCGTH;

- virsh net-name UUID ceru — MNpeoOpa3oBaHUE 3aJaHHOTO HACHTH(UKATOpA
B M4 CETH;

- virsh net-uuid UMA _CeTrn  — npeo6pa3OBaHHe 3aJaHHOT'O NMCHU
B unentudukarop UUID,;

- virsh net-start uMsa HeaxkTMBHON ceTy — 3aIlyCK HEAKTUBHOU CETH;

- virsh net-undefine wMA HeakTMBHOM ceTu — YIAICHHUC OIPCACICHUA

HEaKTUBHOM CETH.
# virsh net-list --all
msa Craryc ABTOBaNyckK Persistent

default HE aKTHUBEH no yes
# virsh net-start default
# virsh net-list --all

VmMmsa Craryc ABTOBAIyCK Persistent

default aKTUBEH no yes

3.5.2.2. YnpaBieHue BUPTyaTbHBIMU CETIMH B MeHekepe BM

B wmenemxepe BM  virt-manager cymiecTByeT BO3MOXHOCTh  HACTPOWKH
BUPTYJIbHBIX CETEH /it oOecreueHus: CETeBOro B3anuMoeiicTeus BM kak mexmy co0oii,
Tak u ¢ xocroor OC.

J1J1s1 HACTPOMKM BUPTYaIbHOM CETH ¢ TIOMOIIIBIO Virt-manager He00X0UMO:

1) B mento «IIpaBka» BbIOpaTh «CBOMCTBA MOAKIIOUCHHs» (pHC. 15);

2) B OTKPBIBIIEMCS OKHE TIEPEHTH Ha BKJIAAKy «Bupryanbhsie cetu» (puc. 16);
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3) mocTynHbIe BUPTyalibHBIC CETH OYayT MEpPEYMCIICHbI B JIeBOW yacTu OokHa. Jlyis
J0CTya K HacTpoMKaM CeTHM HEeOOXOIMMO BBIOpATh CETh AJIs JOCTyNa K €€

HaCTPOUKaM.

MeHeaXXep BMPTyanbHbIX MallWH

dain Bug Cnpaeka

E |2| CBOMCTEA NOAKMNIOYEHMNA
|<| CBOMCTEa BUPTYaNbHOI MalUMHBI

MR | ® yoanuts
+ QEMU.

[apaMeTpbi

Puc. 15 — Mento «IIpaBka»

QEWU7RVIW Connection Details

Qainn

0630p BUPTyanbHble ceTvt  MPOCTPAHCTBO AaHHBIX |

MoapobHocTun \ XML [

Ha3saHue: [default

YcTponcTBo: virbro
CocTosiHue: AKTMBHO
AsTo3anyck: [|Mpu 3arpy3ke |}

v KoHdwurypaums IPv4
CeTb: 192.168.122.0/24

[OvanasoH DHCP:  192.168.122.2 - 192.168.122.254
MepeHanpasneHue: =i| NAT

Puc. 16 — OxkHO mapaMeTpoB BUPTYaTbHON CETH
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Jlna no6aBieHns HOBOM BUPTYalbHOW CETU CIEAyeT Ha)KaTh Ha KHOMKY «J{00aBUTH

CETh» lil (puc. 16), pacrmojoXeHHYI0O B HIDKHEM JICBOM YINIy JHAJIOIOBOIO OKHA
«CBoiicTBa coenuHeHus». B oTkpsiBmieMcs okHe (puc. 17) ciemyeT BBECTH WUMS IS
HOBOM ceTM W 3aJaTh HEOOXOJMMbIE HACTPOMKH: BBIOpaTh CHOCOO MOJIKIIOYEHUS
BUPTYaJIbHOU CETU K (PU3UUECKON, BBECTH MPOCTPAHCTBO afapecoB [Pv4 s BupTyanbHO
cetn, ykazath auamnazoH DHCP, 3amaB HavanbHbI M KOHEYHBIM aJpec M HaxaTh Ha

KHONKY «[ 0TOBOY.

Co3faHWe HOBOW BUPTYaZibHOW ceTH )|

HasgaHue: | network |

PexuM: ‘ NAT -

MepeHanpaBnaTh Ha: ‘ Moboe u3nyeckoe yCTpoONCTBO v ‘

v Kondwrypauma IPv4
MBrknioynTe IPv4

CeTb: [192.168.100.0/24 |

W BknwynTe DHCPV4
Hauano: |192.168.100.128 | N

Korels: |192.168.100.254 |

» KoHdwurypauusa IPve

» DNS-uma poMeHa

@ OTMeHUTH ‘ ‘ [ rotoso

Puc. 17 — Co3znanve HOBOI BUPTYaJIbHOM CETH
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3.5.3. YmpasneHue xpaHUIUIIaMu

APIl-uatepdetic libvirt obecrneunBaeT ya00HYH aOCTpPaKIUIO JJis1 pa3MEIICHHUs
obpazoB BM wu (ail;oBIX CHCTEM, KOTOPBIM HOCHT Ha3BaHHE storage pools
(myn xpanwnuin). [lyn XpaHuiauig — 3TO JIOKAJIbHBIA KaTajor, JIOKabHOE YCTPOMCTBO
XpaHEeHHs] JaHHBIX ((QPU3UYECKUN MUCK, JIOTUYECKUH TOM WJIM XPAHWINIIE HAa OCHOBE
xoct-agantepa mmHbl SCSI [SCSI HBAY]), daiinosas cuctema NFS (network file system),
aub0 ceTeBOe XpaHWJMIEe OJOYHOTO YpPOBHS, YIpaBisieMOe MOcpeAcTBOM libvirt
¥ TIO3BOJISIIOIIEE CO3/IaTh M XPaHUTh OJMH WK OoJiee 00pa3oB BM.

[To ymonuanuio koMaHabl Ha 6a3e libvirt UCMONIB3YIOT B KAYECTBE UCXOIHOTO ITyJia
XpaHWIHI JUIS KaTajiora (baﬁHOBoﬁ CUCTEMBI KaTajlor /var/lib/libvirt/images Ha
XOCTe BUPTyan3auud. HOBBIN My XpaHWIMI] MOKHO € JIETKOCTBIO CO3JaTh C MOMOIIBIO
KOMaHIbI virsh pool-create-as.

OO0pa3 nucka — 3TO CHUMOK JaHHBIX Aucka BM, coxpaHEHHBbII B TOM WJIM MHOM
dopmarte. libvirt moHMMaeT HECKOJIBKO (GopMaToB 00pa3oB. Tak ke BO3MOKHA paboTa ¢
oOpazamu CD/DVD nuckoB. Kaxapiii 00pa3 XpaHUTCSI B TOM WJIM HUHOM XPaHUIHILIE.

Tunel xpaHuuil, ¢ KOTOpsIMH padoTaer libvirt:

- dir — Karasor B (paillioBO¥ cucteme;

- disk — GUBHUYCCKHUN TUCK;

- fs— oTdhopMaTUPOBAHHOE OJIOUYHOE YCTPOMCTBRO;

- gluster — (aitnoBas cucrema Gluster;

- isci — xpanunumie iISCSI;

- logical —rpynmna toMmoB LVM;

- mpath — PErUCTPATOP MHOTOMYTEBBIX YCTPOUCTB;

- netfs — OKCIOPT KaTajora u3 CeTH,

- rbd — 6mouHoe yctpoiictBo RADOS/Ceph;

- scsi—xocrt-agantep SCSI;

- sheepdog — (paitnoBas cucrema Sheepdog;

- zfs—nyn ZFS.
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3.5.3.1. YmpaBneHnue XxpaHWIAIIAMH B KOMaHTHOU CTPOKE

HoBbiii  myn  XpaHwiuin  MOXHO  CO3JaTh € TMOMOUIBIO  KOMAaHbI
virsh pool-create-as. Hampumep, cneayromas KoMaHAa  JIEMOHCTPUPYET
o0s3aTeIbHBIE APIYMEHTHI, KOTOPbIE HEOOX0IUMO yKa3aTh MPHU CO3JaHUU MTyJia XPAHHIIULLL
Ha ocHoBe NFS (netfs):

# virsh pool-create-as NFS-POOL netfs \

--source-host 192.168.88.180 \
--source-path /export/storage \
-—-target /var/lib/libvirt/images/NEFS-POOL

[epsriii apryment (NFS-POOL) uaentudunmpyer umsi HOBOTO Myja XPaHUIIHII,
BTOPOW apryMeHT WACHTU(GUUUPYET THUI CO3JAaBa€MOr0 Myja XpaHWIMLL. ApPryMeHT
OMNIIMU --source-host HUIEHTU(OUIHUPYET XOCT, KOTOPbIA 3KCHOPTUPYET KaTajlor IyJa
xpaHuwuny nocpenctBoM NFS. ApryMeHT omnmuu --source-path ONPEHENSIET WM
DKCIIOPTUPYEMOTO  KaTajora Ha 3TOM  XOCT€. ApPryMEHT OIIHMM --target
UACHTU(DULIHUPYET JIOKAIBbHYIO TOUKY MOHTUPOBAHMSI, KOTOpast OyJeT UCIOIb30BaThCS IS
oOpallieHus K MyJTy XpaHUJIHILL.

[Tpumeuanue. [Jna Bo3MoxHocTH MoHTHpoBaHus NFS  xpanwmnmma

HEOOXOJIUMO 3aIyCTUTh CIYKObl rpcbind U nfslock:
# systemctl start rpcbind
# systemctl start nfslock

Ilocne co3mgaHusi HOBOrO IyJia XpaHWIMIL OH OylneT yKa3aH B BBIXOAHOU

nH(pOpMaIUU KOMaHbl virsh pool-list!:

# virsh pool-list --all -details

Vs CraTyc ABTOBanyck Persistent Capacity Pacnpemesenue [JOCTYIIHO
default paGoraer yes yes 17,46 GiB 12,32GiB 5,15 GiB
NES-POOL paboraeT no no 29,40 GiB 6,08 GiB 23,33 GiB

B BbIBOJIE KOMaHABI BUIHO, 4YTO Omuus «ABTO3amyck» («Autostarty) st myna
xpanwuil NFS- POOL uMeer 3HaueHue no (HET), T. €. Mociie nepe3anycka CUCTeMbl TOT
myJl He OyJIeT aBTOMAaTHYECKH JOCTYIIEH ]ISl MCIOJIb30BaHMsI, U 4To ommus «Persistent»
TaKk)K€ MMEET 3HAYCHUE «no», T. €. MOCJE Mepe3anmycka CUCTEMbI ATOT IyJ BOOOIE HE
Oynet omnpeaened. [lyn XpaHuaui sSBJIS€TCA MOCTOSHHBIM TOJIKO B TOM CiIy4ae, €Clu OH

conpoBoxaaerca XML-onucanueM Iyjla XpaHWIMIL, KOTOPOE HAXOIUTCA B KaTajaore
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/etc/libvirt/storage. XML-daiin onucanus nmyna xpanuwiuil (paiia ¢ pacimpeHueM
xml) uMeeT Takoe xe UM, Kak y IyJia XpaHWIHUI, C KOTOPHIM OH aCCOIMUPOBAH.

Uto6wl co3nate daiin XML-onucanust mais chOpMHPOBAHHOTO B PYYHOM DPEKHME
nyJia XpaHWJIHII, CIEAYyeT BOCIOJIB30BaThCS KOMAHJIOW virsh pool-dumpxml, yKa3aB B
KauyecTBE €€ 3aKIIOYUTEIHHOIO apryMeHTa UMS Iysa, JUIsi KOTOPOTOo HYXHO MOJTYYHUTh
XML-onucanue. ta KOMaH/1a OCYIIECTBIISIET 3aMKMCh B CTAH/IAPTHOE YCTPOMCTBO BHIBOJIA,
03TOMY HEOOXOJMMO MEPEHANPABUTh €€ BBIXOJIHYIO MH(OPMAIUIO B COOTBETCTBYIOLIUI
(aii.

Hanpumep, cnenytomias komanaa co3fact ¢aiin XML-onucanust 1is co3qaHHOTO

panee myna xpaauaum NFS-POOL:
# virsh pool-dumpxml NFS-POOL > /etc/libvirt/storage/NFS-POOL.xml

UtoOsl 3a7aTh JJIS MyJia XpaHWIUI] OMIHI0 «ABTO3amyck» («Autostarty), MOXKHO

BOCITOJIb30BaThCI KOMAaHA0M virsh pool-autostart:
# virsh pool-autostart NFS-POOL

IobarJjieHa MeETKa aBTOMATUUECKOI'O 3amnycka nyja NFS-POOL

MapkupoBka Iyla XpaHWiIuI] Kak «Autostarty» TOBOPUT O TOM, 4YTO ITOT IIyJ]
XpaHWIHI OyJIeT HOCTYIEH MOclie JIIDOOro nepe3anycka XocTa BUPTyaIn3aluu (KaTajior
/etc/libvirt/storage/autostart 6y):[eT COZEpKaTb CHUMBOJIBHYIO CCBUIKY Ha
XML-onucanue 3Toro myJsia XpaHUIUI).

3.5.3.2. Hactpoiika mynoB XxpaHWIMIl B MeHexepe BM

JIJ1st HACTPOWKM MYJIOB XPaHMIIHIIL C IIOMOIIBIO Virt-manager HeoOXoaumMo:

1) B mento «IIpaBka» BbIOpaTh «CBoMCTBA MOAKIIOUCHHs» (puc. 18);

2) B OTKpBIBIIEMCS OKHE MepeiTH Ha BKIaaky «IIpoctpancTBo manHbIX» (puc. 19).

b

Jist noGaBieHust mmyna clefyeT HaxkaTb Ha KHONKY «JloOaButh mym» |,
PacHoJIOKEHHYIO B HI)KHEM JIEBOM YIJy JIUAJIOroBOro OkHa «CBOMCTBAa COEIMHEHHS»
(cm. puc. 19). B otkpeiiiemcst okHe (puc. 20) ciaeayer BbIOpaTh THI IyJa, Ha BTOPOM

mare (puc. 21) 3agaroTcs napameTphl myJa.
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MeHenXep BUPTYaNbHbIX Mall1H =) =] [
Dain Bun Cnpaeka
E"—i [ |« CeOMCTBa NOAKNHYEHUA
|<| CBoicTBa BMPTYaNbHON MaWKMHbI
MR | @ yaanuts -
~ QEMU

NapaMeTphbl

PaGoTaeT

Puc. 18 — Mento «IIpaBka»

QEMU/KNVM - Connection Details

@ann

0Ob3op [ BupTyanbHbie CETH | MpoCcTpaHCTBO AaHHbIX |

gao, default N Moapo6HocTH |XML]
KaTanor B |1JEL'I.I'I'|:|E|:|I.-I CH...

HasBaHue: l default

Pasmep: 3.86 GiB cBobonHo / 8.59 GiB UCNonb3yeTca

Pacnonoxenwue: jvar/lib/libvirt/images

CoCToAHKE: AKTHBHO

ABTO3anycK: I MpK 3arpyske

crmcos rowen + | | ©
CnWUcok TOMOB - | Pasmep | QopmMmaT | Wcnonk3yetca
alt-server.qcow? 1024.00 MiB gcow?2 alt-server

N

i [e]e

Puc. 19 — Briragka «IIpocTpaHCcTBO JTaHHBIX)
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fs: OTopmaTpoBaHHoe BnoyHoe yCTPoRCTBO

. (OGEVIETITEN gluster: ®aiinosas cucteMa Gluster

iscsi: Llens iSCSI
NopapoBHocTh | XML |ogical: Mpynna Tomos LVM

HaseaHwe: | mpath: PerncTpaTop MHOTONYTEBLIX YCTPONCTE

Tun: | netfs: SkcnopT KaTanora U3 ceTu
rbd: BnoyHoe ycTpoicTeo RADOS/Ceph
NyTb K UENN: | sesi: XocT-apanTep SCSI
@opmaT: | sheepdog: ®ainosada cuctema Sheepdog
Wmg xocTa: | zfs: Myn ZFS

TMyTb K UCTOYHUKY:

l @ OTMeHUTH l [ roToBO

Puc. 20 — Co3nanue myna Xxpanenus. Beibop Tuma mysa

JobaBneHWe NpocTpaHCcTBa 3

NopgpobHocTk | XML |

Ha3BaHue: [pool l

Tvn: l netfs: IKcnNopT KaTanora U3 ceTn v l

MyTb K LENK: l,.fvar,.flib{libvirt,fimagesjpool l [ 0630p l

Wms xocTa: |192.168.88.180 ]

MyTb K MCTOMHUKY: l!exportfstorage v

l @ OTMeHUTb l l roToso

Puc. 21 — Coznanue nmyna xpanenusi. BBog mapamerpon
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3.6. 3amyck u ynpasiienue GyHKIIHoHrpoBanuem BM

3.6.1. Ynpasnenue coctosaueM BM B koMaHAHOM CTpoKe

Komannp! yripaBnenust coctosarem BM:

start —3amyck BM;

shutdown — 3aBepiieHue pabotel. IloBeneHue BwIKIIOUYaeMo BM  MoxHO
KOHTPOJUPOBATh C  MOMOIIbIO  MapamMerpa on shutdown (B  (ailne
KOH(UTYpaILHn);

destroy — IPUHYAUTEIbHAsA OCTAaHOBKA. Mlclonb30BaHuE virsh destroy MOXKET
MOBPEIUTh TOCTEBbIE (haliJIOBBIE CUCTEMBI. PeKoMeHyeTcs UCIOIb30BaTh OMIIHIO
shutdown,;

reboot — mepesarpy3ka BM. lloBenenue mnepesarpyxxaemorn BM MoxHO
KOHTPOJUPOBATH C MOMOIIIBIO TapaMeTpa on_reboot (B ¢aie KoHPUTYypaIun);
suspend — npuoctaHoBuTh BM. Korga BM HaxoguTcs B NMPHUOCTaHOBIEHHOM
COCTOSIHUH, OHA MOTPEOISET CUCTEMHYIO OMEPaTUBHYIO MaMsTh, HO HE PECypChl
IIPOLIECCOPA;

resume — BO30OHOBUTH PabOTy NMpUOCTaHOBIICHHOU BM;

save — COXpaHEHME TeKymiero coctosiuus BM. Ota komanna ocranaBinuBaeT BM,
COXpaHsieT JAaHHbIe B (ailyl, YTO MOXKET 3aHITh HEKOTOpPOE BpeMs (3aBHCHUT OT
oorema O3Y BM);

restore — BOCCTaHOBJeHHE BM, paHee COXpaHEHHON C MOMOIIBI) KOMAaHJIbI
virsh save. CoxpaHeHHass MaluHa OyJeT BOCCTaHOBJEHa wu3 (aina u
nepes3anyuieHa (3T0 MOXKET 3aHsITh HEKoTopoe Bpems). MMs u uaeHTudukarop
UUID BM ocranyTtcs HEU3MEHHbIMH, HO OyAeT TMpeoCTaBlIeH HOBBIM
UACHTU(PUKATOP TOMEHA;

undefine — ynanutb BM (koH(puUrypauroHHbIi aiin Toxe ynansercs);
autostart — q00aBuTh BM B aBTO3arpysKky;

autostart --disable — yJaJUTh U3 AaBTO3arpy3KHu.
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B pesynbraTe BBINOAHEHUS CleAylomux KoMmMaHa, BM alt-server Oyger

OCTaHOBJICHA M 3aTCM yJaJICHA:
# virsh -c gemu:///system destroy alt-server

# virsh -c gemu:///system undefine alt-server
3.6.2. Ynpasnenue cocrosauem BM B menemxepe BM

Jliis 3ammycka BM B menemxkepe BM virt-manager, sHeooxoaumo BeiOpath BM u3

CTHCKA U HAXKaTh Ha KHOTIKY «Bximounts BM» (puc. 22).

@arn Mpaeka Bwg Cnpaeka

EEH Ej(hmun.iﬁ' LI | =

mA w | Mcnone3oBaHKe LN

QEMUSKVM: 192.168.88.185 - He MNogrmowero

e QEMU/EVM: 192.168.88.248

0
BrlknoweHa

QEMUSEVM: 192.168.88.248 - He MNogxnioweHo

Puc. 22 — Brirouenne BM

Jns ynpaBinenuss 3anyunieHHOWM BM HCHONBb3yrOTCS COOTBETCTBYIOIIME KHOIKHU
MaHeJIM MHCTPYMEHTOB virt-manager (puc. 23).
VYnopapnate cocrosHueM BM MOXHO Takke BbIOpaB COOTBETCTBYIOLIUM ITYHKT

B KOHTEKCTHOM MeHI0 BM (puc. 24).
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MeHegKep BUPTYanbHbIX MallWH

®ain [lpaeka Bug Cnpaeka

MmA

E—J S| Orkpers | LU @.
|

|0 | NepezarpyzuTs

e QEMUFKVM: 192.168.88.10
(0| BewnounTs

m alt-server
~ Paboraer |0 | NepezarpyzuTs NpUHyaHUTENEHO

QEMU/KEWM: 192.168.88.185 - He NogkntoweHo

(0| BLIKNKOUMTE NPUHYAUTENEHO

KMe LN

QEMU/EWM: 192.168.88.248 - He MNogknioveHo
4 Coxpanuts

h QEMUFKVM: 192.168.88.248

alt-server
PaboTaeT
alts.0
PabBoTaeT

Puc. 23 — Knonku ynpasieHus cocrossuueM BM

MeHeaXep BUPTYanbHbIX MallH

@arn Mpaeka Bwg Cnpaeka

E—_J E]{anum = U @ h

Mma ¥  Wcnone3oeanwe LN

QEMU/EWM: 192.168.88.185 - He NogknioweHo

v QEMUFEVM: 192.168.88.248

3aMCTUTE

HOYBE HD
00 MpWoOCTaHOBWTL

[ BonounTs b @ MNepezarpyants
KnoHWpoBaTk... [ BokniounTs
Murpayms... ‘0] NepezarpyznTs NpuHygUTENLHO
() Yaanute (0] BulknHuMTE NpUHYAUTENEHO
5 OTkpbITE &b CoxpaHuTe b

Puc. 24 — KonrekctHoe meHI0 BM




56
JIKHB.11100-01 92 01

3.7. Murpauust BM

[Tox murpamuent moHUMaeTcs mpolecc rneperoca BM ¢ oiHOTO y371a Ha ApyTou.
________ XKuas murpamusi no3BoJisieT nepeHectu pabory BM ¢ ogHoro gusnueckoro xocra
Ha JIpyroil 6e3 OCTAaHOBKH €€ PadOTHI.
s BoamoxkHOCTH Murpaiuu BM, BM noipkHa ObITH cO3aHa € MCIOJIb30BaHUEM
obmiero myna xpanwai (NFS, iISCSI, GlusterFS, CEPH).
[Ipumeuanue. KuBas murpamuss BO3MOXKHa Jaxe Oe3 OOIIEro XpaHWIHUIIA
JTaHHBIX (C OMIMeN --copy-storage-all). Ho 310 mpuBeaer k Oonbiiomy Tpaduky npu
KonupoBaHuU oOpaza BM Mexay cepBepamu BUPTyadu3allMk U K 3aMETHOMY IPOCTOIO

CCpBHUCA. YTtoOBI MUI'palnu:Ad ObL1a IIO-HACTOAIICMY «OKMBOW» C HE3aMETHBIM IIPpOCTOCM
HCO6XOI[I/IMO HCIIOJIB30BaTh 0611166 XPaHUIUIIC.

3.7.1. Murparus ¢ momoiiso Virsh

BM MOXHO mniepeHecTM Ha APYrod y3el C HOMOLIBK0 KOMaHIbl virsh. Jlns

BBITIOJIHEHUS KUBOM MHUTI'PAMHU HYKHO yKa3aThb IMapaMeTp —-live. KOMaHI[a IICPCHOCA:

# virsh migrate --live VMName DestinationURL
rae:
- VMName — UMs niepemeraeMoni BM;
- DestinationURL — URL unm ums xocrta y3na Ha3HauyeHUs. Y3€Jl Ha3HAYCHUS
JOJKEH HCIIOJIb30BaTh TOT K€ THIEPBU30pP, M ciayx0Oa libvirt Ha HeM nomkHa
OBITH 3ammyIIeHa.
ITocne BBOga KoMmaHAbl OyJeT 3ampolleH Mapojidb aJIMUHUCTpaTopa Yy3ia
Ha3HAYECHUS.
JInsi  BbIMOJIHEHWA >KWMBOM wMurpanuu BM, Hanpumep, alt8.0 Ha Yy3eIl
192.168.88.190 C IMOMOIILIO YTHJIMTHI Virsh, HEOOXOAMMO BBITOJHHUTH CIICAYIOIINE
JIICUCTBHUS:

1) yoemuthest, uto BM 3amyiena:
# virsh list

ID ViMms CraTyc

1 alt8.0 paboTaerT
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2) BBITIOJIHUTh KOMaHJIy, 4TOObl HayaTh nepeHoc BM Ha y3enm 192.168.88.190
(mocne BBOJa KOMaHBI OyET 3alpoIllieH Mapoiib MOJIh30BATENsA root CHCTEMBI
Ha3HAYCHUSA):

# virsh migrate --live alt8.0 gemu+ssh://192.168.88.190/system

3) mpoIecc MUTPALMU MOXKET 3aHATh HEKOTOPOE BPEMs B 3aBUCUMOCTH OT Harpy3KH
nu pazmepa BM. virsh Oymer coo0marh TONBKO 00  OIMIMOKax.
BM 6yzer npomomkaTh paboTy Ha UCXOAHOM y3JI€ JI0 3aBEpIICHHS IEPEHOCA;

4) mpoBEPUTH PE3yJIbTAT MEPEHOCA — BBHITIOJHHUTD Ha y3JI¢ HA3HAYCHUST KOMaHIY:
# virsh list

ID NMmsa CraTyc

1 altg8.0 paboTaer

3.7.2. Murparius ¢ momoIisio Virt-manager

Menemxep BM virt-manager nojiep>kxuBaeT BO3MOXHOCTh MHUrpanud BM Mexmy
cepBEpaMH BUPTYAIU3ALIHUH.
JI71s1 BBITIOJIHEHUSI MUTPAIlUU, B virt-manager HE0OOXOAUMO BBIMIOJIHUTH CJICIYIOIINE
JIICUCTBHUS:
1) moxkiounTh BTOpPOW cepBep Bupryanusamun («@Paitm» —  «JloGaBUTH
COCIUMHEHHE. ..»);
2) B KOHTeKCTHOM MeHI0O BM (oHa nomkHa ObITh 3amyineHa) (puc. 25) BbIOpaTh
NyHKT « Murpanusi»;
3) B oTKphIBIIEMCS OKHE (pHUC. 26) BBIOpaTh KOHEYHBIN y3€]1 M Ha)XaTh Ha KHOIKY

«Murpanusi».
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MeHeaKep BUPTYanbHbIX MallWH

®ain Mpaeka Bwa Cnpaeka

. SWonpure | W (0]

Wma
¥ QEMU/KVM: 192.168.88.10

- alt-server
BoiknoueHa

v Wcnons3oeaHue LN

¥ QEMU/KVM: 192.168.88.248
u alt-server
Pabotaer
alt8.0
m .- 3anycTuTh I

Pabotaer

QEMU/KVM: 192.168.88.24| Ul MpuocTaHOBUTL
(0] BewaounTs »

KnoHupoBats...

® Yaanuts
3 OtkpbiTe

Puc. 25 — [TynkTt «Murpanus» B KOHTEKCTHOM MeHI0 BM

MurpaLua BUPTYasibHOM MaLLNHbI

| Mwurpauus 'alt8.0'

Murpauus BUpTyansHoM MallmHbL: alt8.0
c y3na: host-185.localdomain (QEMU/KVM: 192.168.88.248)

v

Ha y3en: | QEMU/KVM: 192.168.88.10 J

CoeguHeHune
Pexum: | Hanpamyio ¥

Agpec: % [host-1 7.localdomain

Mopr: % }49152 - &

» [lononHuTeNbHbIe NapaMeTpbi

[ OTMeHWTE ] [ Murpauus j

Puc. 26 — Murpamus BM
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[Ipu 3TOM KOHGUTYpalMOHHBINA (Al mepeMenaeMoil MallMHbl HE TMEPEXOIUT Ha
HOBBIM Y3€JI, ITIOATOMY IIPH €€ BBIKJIIIOYEHHH OHA BHOBb IIOSIBUTCS Ha CTApOM XOCTE.
B cBa3M Cc 3TUM, Ui COBEpPLICHUSA IIOJHOW JKUBOM MHIpPALMM, IPU KOTOPOM
koHurypamuss BM OyneTr nmepemeniieHa Ha HOBBIM y3eJ, HEOOXOIUMO BOCHOJIb30BATHCS

YTUINTONW KOMaHIHOH CTpoKH Virsh:

# virsh migrate --live --persistent --undefinesource \ alt8.0

gemu+ssh://192.168.88.10/system

3.8. CHUMKH MaIIUHBI

[Ipumeuanue. CHuMOK (snapshot) Tekymiero cOCTOSIHMSI MAaIIMHBI MOKHO
CO37aTh TOJBKO €CJIM BUPTYaIbHBIN )KECTKHUI TUCK B opMare * . gcow?.

3.8.1. Ynpapnenus canmkamu BM B KoHCOIH

Komanna coznanus caumka (O3VY u nuck) u3 ¢aiina XML:
# virsh snapshot-create <domain> [--xmlfile <cTpoka>] [--disk-

only] [-- livel...
Komanma coznanus caumka (O3Y u AKCK) HalpsIMyro U3 Habopa mapaMeTpoB:

# virsh snapshot-create-as <domain> [--name <cTpoka>] [--disk-

only] [-- live]...
[Ipumep coznanusa caumMka BM:

# virsh snapshot-create-as --domain alt-server --name 28nov2019

CHuMOK pmoMeHa 28nov2019 cozman

Wi (K

- alt-server —umsa BM;

- 28nov2019 — Ha3BaHWE CHUMKA.

[Tocne Toro, kak cHuMok BM Oyner caenaH, pe3epBHbIE KOMUU (ailioB
KOH(UTyparuii OyIyT HaXOJUThCS B KaTajlore /var/lib/libvirt/gemu/snapshot/.

[Ipumep coznanus cHuMKa nucka BM:

# virsh snapshot-create-as --domain alt-server --name 05dec2019 -
diskspec vda,file=/var/lib/libvirt/images/snl.gcow?2 --disk-only --
atomic

CHuMoOk nmoMmeHa 05dec2019 cospmaH
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HpOCMOTp CYIICCTBYIOMINX CHUMKOB JJIsI IOMCHA alt-server.

# virsh snapshot-list --domain alt-server

Vma Bpema coszpmaHuA Cratryc
28nov2019 2019-11-28 08:50:05 +0200 running
05dec2019 2019-12-05 13:14:11 +0200 disk-snapshot

Bocctanosuts BM u3 cHUMKA:

# virsh snapshot-revert -—-domain
28nov2019 - running

Y nanuTh CHUMOK:

# virsh snapshot-delete -—-domain

28nov2019

3.8.2. Yupasnenust caumkamu BM virt-manager

alt-server —-—-snapshotname

alt-server —--snapshotname

Jlns ynpaBneHust ciumkamu BM B Menemkepe BM Virt-manager, HeoOX0auMO:

1) B IJIaBHOM OKHE MEHEKepa BeIOpath BM;

2) HaxxaTh Ha KHOMKY «OTKPBITHY;

3) B OTKPBIBIIEMCSI OKHE Ha)KaTh Ha KHOMKY «YTpaBjieHHe CHUMKamu» (puc. 27).

[losiBUTCS OKHO ynpaBieHUs CHUMKamu BM.

Jns co3maHusi HOBOTO CHMMKa cClielyeT HaxaTh Ha KHOMNKY «Co3gaTh HOBBIM

CHHUMOK» !

|, PACIIOJIOKEHHYIO B HUYKHEM JIEBOM YTIIy OKHA yIIpaBJIeHUs CHUMKamu BM.

B otkpsiBmiemcs okue (puc. 28) cienyer yka3aTh Ha3BaHHE CHUMKA M HaKaTh HA KHOIKY

«l"'oTOBOY.
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alt-server Ha QEMU/KVM: 192.168.88.10

) 28nov2019 / Snapshot '28nov2019"
Cratyc BM: PaBoraer & 3mom crumoK 6sin npuener nocedHuM.
OrtmeTka BpemeHn: 2019-11-28 16:15:32

Cratyc BM: i3] pa6oraer
Onucaxue:

CHUMOK 3kpaHa:  CHMMOK 3KpaHa HeaocTyneH

+llele)

Puc. 27 — Ynpasnenue caumkamu BM

- alt-server Ha QEMU/KVM: 192.168.88.248 ==
©aiin  BupTyanbHas MawuHa Bua OTnpaBuTL KOMBMHaLMIO KnaBUL
n b m =
5 28nov2019 W Snapshot '05dec2019":
Cratyc BM: Pabotaet Cosganue cHUMKa
D 05dec2019
== (Cratyc BM: Beixnioyesa (BHewH...
Co3aaHve CHUMKa
Ha3saHue: [snapshot1|
Coctosuve: (i3] Pabotaet
€l onucanme:
[ OTMeHnTb J l fotoBO l
+ |0 |G @ MpyMeHnTs

Puc. 28 — Co3nanne cHUMKa
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Jlist Toro 94ToOBl BOCCTaHOBUTH BM W3 CHMMKA WM yIaauTh CHUMOK, CIEIyeT

BOCITIOJIb30BaThCsl KOHTCKCTHBIM MEHIO CHUMKa (puc. 29).

e alt-server Ha QEMU/KVM: 192.168.88.248 [;]]

®aitn  BupTyanbHan MawuHa Buag OTNpasuTe KOMBGMHAUMIO KNaBULW

- 0~ [E]
J
o 28nov2019 Snapshot '05dec2019":
2 m'r " pbmﬂ" OTMerka Bpemenn: 2019-12-05 13:14:11
Craryc BM: Baxmt » 33nycK CHUMKA

BN BoixnoueHa
1MMKa: TONBKO BHELHWIA AUCK

® Yaanuts cHumok
SR AT -diskspec

CHMMOK 3KpaHa:  CHMMOK 3KpaHa HeZoCTyneH

Puc. 29 — KOHTEKCTHOE MEHIO CHUMKA

3.9. YnpapneHue 10CTYIIOM B BUPTYaJIbHOM HHPPACTPYKTYpE

IIpaBa mosib30BaTENS MOTYT YIPABIATHCS C IOMOIIBIO MPABUII polkit.

B kartanore /usr/share/polkit-1/actions/ HMEIOTCS JiBa (paiina ¢ omucaHuemM
BO3MOXKHBIX JeicTBUM ansg  pabotel ¢ BM, mnpenocraBieHHble pa3zpaboTUMKaAMU
libvirt:

- (ailn org.libvirt.unix.policy ONHMCHIBAET MOHUTOPUHT BM u ynpasieHue

UMY,

- B @aﬁne org.libvirt.api.policy NEPECUYHUCIECHBl KOHKPETHBIE JCHCTBUS
(ocTaHOBKa, TeEpe3amyck M T.I.), KOTOpPbIE BO3MOXKHBI, €CJIH Mpeablaylas
MPOBEPKA MPOKUJICHA.

[lepeuniciieHne KOHKPETHBIX CBOMCTB € KOMMEHTapUsIMU JOCTYMHO B (ailne

/usr/share/polkit-1/actions/org.libvirt.api.policy.
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Hanpumep, nelictBue "Manage local virtualized systems" B (aiie

org.libvirt.unix.policy.
<action id="org.libvirt.unix.manage">
<description>Manage local virtualized systems</description>
<message>System policy prevents management of local
virtualized systems</message>
<defaults>
<allow_any>auth admin keep</allow any>
<allow_inactive>auth admin keep</allow inactive>

<allow_active>auth admin keep</allow_ active>

</defaults>

</action>

B libvirt Ha3BaHuMs OOBEKTOB W pa3pelieHuil oroOpaxkaroTcs B uMeHa POIKit

JICUCTBHUM, 110 CXEME:

org.libvirt.api.$So0beKT. $paspemeHue

Hanpumep, paspeuieHue search-storage-vols

O0TOOpaXXeHO K JIEUCTBUIO polkit:

org.libvirt.api.storage-pool.search-storage-vols

Libvirt npuMeHsIeT KOHTPOJb OCTYNa KO BCEM OCHOBHBIM THUIAM OOBEKTOB B €T0

API. B Tabnuie 4 npuBeeHb 00BEKTHI, CO CBOMMH HAOOpaMU pa3peIicHHI.

Tabnuuma 4— Tunsl pazpemieHuit k o0bekTam libvirt

OOBeKT Pazpenienus Onucanue
Connect detect-storage-pools OOHapyKeHNE XPaHITUIII
getattr [Tonknrouenue
interface-transaction Omneparnuu ¢ uHTEpDEiicoM
pm-control VYrpaBjeHUe TUTaHUEM

read

[IpocmoTp

search-domains

CHOucok 1OMEHOB

search-interfaces

Cnucoxk unrepdeiicon

search-networks

Crmcok ceren

search-node-devices

Cnucok y3510B

search-nwfilters

Cnmcok ceTeBbIX (UIBTPOB

search-secrets

List secrets

search-storage-pools

CnucoK XpaHuIuIIL

write

N3menenue

Ha O0OBEKTE storage pool
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IIpoodonicenue mabauyvt 4

OOBEKT Pazpemienus Onucanue
Domain block-read Read domain block
mem-read IIpocMoTp mamsiTu
migrate Murparus
open-device Open device
open-graphics Open graphics
open-namespace Open namespace
inject-nmi Inject domain NMI
pm-control YrpasieHue NUTaHUEM
read Yrenne
read-secure 3alyIEeHHBIA TPOCMOTP
reset Ilepe3arpy3uts
save CoxpaHuTh
screenshot [Tomyunts screenshot
send-input Send input
send-signal Send signal
set-password YcTaHOBKa IapoJien
set-time YcTaHOBKa BpEMEHH
snapshot CHHMMOK
start 3amyck
stop OcraHOB
suspend [TprocTanoBka
write N3meHneHune
hibernate Hibernate domain
init-control Domain init control
Interface delete VY nanenue
getattr Hocryn
read [TpocmoTp
save CoxpaHeHue
start 3anyck
stop OctaHOB
write N3meHeHne
Network delete VY nanenue
getattr Hoctyn
read ITpocmoTp
save CoxpaHeHue
start 3anyck
stop OcTtaHoB
write N3meHeHne
NodeDevice | detach OtcoeriHEHNE
getattr Hoctyn
read [TpocmoTtp
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Oxonuanue maoauyol 4

OOBEKT Pazpemenus Onucanue
start 3anyck
stop OcraHoB
write H3menenune
NWFilter delete V nanenune
getattr Joctyn
read [TpocmoTtp
save CoxpaHeHue
write H3meHenune
Secret delete Y nanenue
getattr Joctyn
read [TpocmoTtp
read-secure be3onacHblil mpocMoTp
save Save secret
write Write secret
StoragePool | delete VY nanenue
refresh OOHoBnEHKE
format dopmaTHpoBaHHE
getattr Joctyn
read [TpocmoTtp
save CoxpaHeHue
search-storage-vols Crmcox TOMOB
start 3anyck
stop OcTaHOB
write N3menenne
create Co3nanue
StorageVol data-read [TpocMOTp HaHHBIX
data-write 3anucek JaHHBIX
delete VY nasnenue
format dopmaTrpoBaHUe
getattr Joctyn
read [TpocmoTtp
resize N3menenue pazmepa

YtoObI onpeAeuTh MpaBuiia aBTopu3anuu, polkit 1omkeH 0JHO3HAYHO ONpPEIeTUTh
oOwekt. Libvirt mpemgocraBmsier psan aTpuOyTOB MJisi  OmNpeneicHuss OOBEKTOB MpH
BBITIOJITHCHUH TTPOBEPKHU TpaB jocTyna. Habop arpuOyToB M3MEHSAETCS B 3aBUCUMOCTH OT

Tuna oobekTa (Tadauia 5).
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Tab6numa 5— Atpubytsl 00bekToB libvirt

OOBEKT ATpubyT Onucanue
Connect connect driver Ha3zsauue nmogxiaroueHust
Domain connect driver HasBanue nmoakiroueHus
. Ha3Banme  gomMeHa, yYHHMKajdbHO  JJIs
domain name
- JIOKQJIBHOT'O XOCTa
domain uuid UUID nomena, yHUKaJIbHO
Interface connect driver Ha3sauue noakinroueHus
. Ha3zBanue CETEBOTO uHTEpdeiica,
interface name
- YHUKAJIBHO JIJIS JJOKAITHHOTO XOCTa
. MAC-agpec cereBoro wuHtepdeiica, He
interface macaddr AP 9 p® ’
- YHUKaJIBHBIN TJI00aIbHO
Network connect driver Ha3Banue noakiatoueHus
Ha3Banmne CEeTH, YHUKQJIBHO JUISL
network name
- JIOKAJILHOTO XOCTa
network uuid UUID certu, yHHKaIbHO
NodeDevice connect driver Ha3sauue noakinroueHus
. Ha3Banue ycTpolicTBa HUKAJIbHO OIS
node device name yerp > Y A
- - JIOKAJILHOT'O XOCTa
NWFilter connect driver Ha3Banue nmoakiaroueHust
. Ha3Banmne cereBoro ¢uiabrpa, yHHKAILHO
nwfilter name (purbTpa, |y
- JUTSL JTIOKAJIBHOT'O XOCTa
nwfilter uuid UUID cereBoro ¢puibtpa, yHUKaJIbHO
Secret connect driver Ha3sauue nogkmaroueHust
secret uuid UUID ynukanbHo
secret usage volume | Ha3zBanue Toma
secret usage ceph Hassanue Ceph cepsepa
secret usage target | HasBanue ISCSI
secret usage name HazBanme TLS
StoragePool connect driver Hasanune moaximrodeHus
Ha3sanne xpaHuimina, yHUKIGHO IS
pool name P ma, y A
- JIOKAJILHOT'O XOCTa
pool uuid UUID xpanwimiia, yHUKaJIbHO

[To ymonuanuto a1 3amycka virt-manager TpeOyeTcsi BBOJ HapoJisl MOJIb30BaTENs €

uacHTH(GUKATOpOM root. Jlms Toro, 4ToOBI Virt-manager 3amyckajics OT HYXHOTO

MOJIb30BaTeNs (B MPUMEpPE — test), HEOOXOAUMO 100aBUTh ATOTO MOJIB30BATENS B TPYMITY

vmusers W MEPEIOTUHUTHCSA, PU HeoOXoauMocTH niepesamyctuts libvirt, polkit, nscd:

# gpasswd -a test vmusers

service libvirtd restart

#
# service polkit restart
# service nscd restart



67
JIKHB.11100-01 92 01

Jlo6aBuTh B aiin /etc/libvirt/libvirtd.conf CTPOKY:
access drivers = [ "polkit" ]
[Tepe3amyctuts libvirt:

# service libvirtd restart

3.9.1. IIpumep TOHKOM HACTPOUKHU

Ectb nBe BM: al1t1, alt2. HeoOxoaumo pa3penuTh MoJib30BaTeI0 test (JOIKEH
OBITH B IpYIINE vmusers) JEUCTBUS TOJBKO C JOMEHOM altl. Jljst 3TOro HEoOXOAMMO
BBIIIOJIHUTH CIEAYIOIINE ACHCTBHUS:
1) packoMmmeHTHpOBaTh B (ailie /etc/libvirt/libvirtd.conf CTPOKY:
access drivers = [ "polkit" ]
2) nepesanyctuTh libvirt: # systemctl restart libvirtd
3) co3math (hain /etc/polkit-1/rules.d/100-libvirt-acl.rules

(MM IPOU3BOJIBHO) CIIETYIOIIETO BUIA!

polkit.addRule (function (action, subject) {

// paspemrTh M[0OJIL30BATEJI0 test mercrBua c momeHom "altl"

if (action.id.indexOf ("org.libvirt.api.domain.") ==0 &&
subject.user == "test") {
if (action.lookup ("domain name") == 'altl') {

return polkit.Result.YES;

}

else { return polkit.Result.NO; }

}

else {

// paspemwnThb IIOJIL30BATEJ0 test memcTBua C
//TIOOKJIOUEHNAMM, XPAaHUJIMIEM U MNPOUYM

if (action.id.indexOf ("org.libvirt.api.") == 0 &&
subject.user == "test") {
polkit.log("org.libvirt.api.Yes");

return polkit.Result.YES;

}

else { return polkit.Result.NO; }

)
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4) BoeiiiTh 1 cHOBa BoiTH B OC.

B pesynbrare BBINOJHEHHBIX AEHCTBUM NOJIB30BATENIO test MallUMHA altl BUIHA,

a MalIHa alt?2 — HET.
HpaBa MOJXHO HACTpaHWBaTb Ooiee TOHKO, HAIIpUMCP, Pa3pCIINB II0JIB30BATCIIIO

test 3amyckaTb BM, HO 3anpeTuth eMy BCE OCTaJIbHBIE IEUCTBUSA C HEH, JI1 ATOTO HAA0

pa3pemnTh I€MCTBUE org.libvirt.api.domain.start:

polkit.addRule (function (action, subject) {
// paspemmTb IIOJIb30BATEJIO test TOoJbLKO 3alyckaTb BM B

// nomeHe "altl"
if (action.id. == "org.libvirt.api.domain.start") &&
subject.user == "test") {

if (action.lookup ("domain name")

return polkit.Result.YES;

== 'altl') {

}
else { return polkit.Result.NO; }

[IpenocraButh paBo 3amyckatb BM, TOJIBKO MOIB30BATENSAM IPYNIIBI wheel:

if (action.id == "org.libvirt.api.domain.start") {

if (subject.isInGroup ("wheel")) {
return polkit.Result.YES;

} else {
return polkit.Result.NO;

}i
[IpenocraButh mpaBo ocraHaBIMBaTh BM, TOJIBKO MOJIB30BATENSAM IPYNIIBI wheel!

if (action.id == "org.libvirt.api.domain.stop") {

if (subject.isInGroup ("wheel")) {
return polkit.Result.YES;

} else {
return polkit.Result.NO;

}s
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MosxHo Taxke Bectd (aiinm KypHana, ucnoib3dys npasuia polkit. Hanmpuwmep,

JIeJ1aTh 3aIUCh B XKypHaJ npu crapte BM:

if (action.id.match ("org.libvirt.api.domain.start") ) {
polkit.log("action=" + action);
polkit.log("subject=" + subject);
return polkit.Result.YES;

}
3anuck B )KypHaJ Ipu ocTaHOBKE BM:

if (action.id.match ("org.libvirt.api.domain.stop") ) {
polkit.log("action=" + action);
polkit.log("subject=" + subject);
return polkit.Result.YES;

}

3.10. Peructparus coObITuiA

3.10.1. Peructparus coObiTHii libvirt

Hacrpoiika peructpanuu coObituéi B libvirt, ocymecTtBiasiercss B (aitne
/etc/libvirt/libvirtd.conf. Jloru coXpaHsrTCs B KaTajore /var/log/libvirt.

@yHKIMS KypHaTUpoBaHUs B libvirt ocCHOBaHa Ha TpeX KIHOYEBBIX MOHATHUSAX:

- cooOIIeHus KypHaa;

- (UIBTPHI,

- (Qopmar BBOJA.

CooOmenus xypHajga — 3To uHMOpMaIus, MOoJydyeHHass BO Bpemsi paboThl libvirt.
Kaxnoe cooOmienue BKItoUaeT B ce0sl ypOBEHb IIpuopuTeTa (0Tia04Hoe cooduieHue — 1,
uHpopmanmoHHoe — 2, mnpexaynpexzaeHue — 3, ommbka — 4). Ilo ymomuanuro,
log level=1, T. €. ’KYypHaJUPYIOTCS BCE COOOIICHHUS.

OuibTpel — 3TO HA0OP MAOJIOHOB W IS 3alUCH COOOIICHWH B JKypHAUL.
Ecnu kareropust cooOuieHuss coBnagaeT ¢ (UIBTPOM, MPUOPUTET COOOLICHUS
CpaBHHMBAETCS C IPUOPHTETOM (HUIBTpPA, €CIIM OHA HHUXKE COOOIICHHE OTOpachIBacTCH,
MHaue CcooOIIeHHE 3amuchiBaeTcsi B KypHail. Ecim cooOuieHre HE COOTBETCTBYET HHU
OMHOMY (QWIBTPY, TO TPUMEHSETCS OOIUi ypOBEeHb. DTO TO3BOJSET, HAIpPUMED,
3aXBaTUTh BCE OTJIAZOYHbIE cooOmIeHus s Qemu, a st OCTalbHbBIX, TOJIBKO COOOLICHUS

00 omuOKax.
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dopmart 11 puibTpa’
X:name (log message only)

xX:+name (log message + stack trace)

rae:

- name — CTpPOKa, KOTOpas CpPaBHUBACTCS C 3aJaHHOU KaTeropueu, Hampumep,

remote, gemu, HJIM util. json,

-+ — 3aIUCHIBaTh KaXK0€ COOOIIEHUE C JAHHBIM UMEHEM;

- x — MUHUMAaJbHBIA ypoBeHb onoOKy (1, 2, 3, 4).

[Tpumep punbTpa:

Log filtrers="3:remote 4:event"

Kak Tonbko cooOiieHue npomnuio yepe3 GpuibTpaiuio Habopa BBIXOJHBIX JAaHHBIX,
dbopmat BeIBOJIa ONIPENIEIseT, Kya OTIPaBUTh cooOIIeHne. Dopmat BBIBOIa TAKKE MOXKET
(UIbTPOBATH HA OCHOBE NMPHUOPUTETA, HANIPUMEP, OH MOXKET OBITh IMOJE3EH JJIsl BHIBOJAA
BCEX COOOIICHU B (hailil OTIaaKu.

®dopMart BbIBOIa MOXKET OBITh:

- x:stderr —BbiBOA B STDERR;

- x:syslog:name — HCHOJB30BaTh CHUCTEMHBIM JKypHald Ul BbIBOJA U

HCIIOJIB30BaTh JAHHOC MM B KA4YCCTBC I/II[CHTI/I(bI/IKaTOpa;

x:file:file path — BBIBOJ B (pailsl, C COOTBETCTBYIOIIMM filepath;

- x:journal — BbIBOJ B systemd XKypHaJl.

[Tpumep:

Log outputs="3:syslog:libvirtd 1l:file:/tmp/libvirt.log"

Kypuainsr paborst BM non KVM xpansrcs B /var/log/libvirt/gemu/. B aToMm
katajore libvirt xpanuT xxypHan s kaxao BM. Hanpumep, /u1s MalliMHbl ¢ HA3BaHUEM

alt-server XypHaJ OyJeT HAXOJIUTHCS O aJIPECY:

/var/log/libvirt/gemu/alt-server.log
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3.10.2. Peructpamust coObITHil 3amycka (3aBepiieHus) paboOThl KOMIIOHEHTOB

BUPTYaJIbHON MHGPACTPYKTYPbI

B karamore /var/log/libvirt/gemu/ KVM Xpanut xypHai niusa kaxnou BM.
Hampumep, mjis mMamuHbl C Ha3BaHUEM altl XypHall OyAeT HaXOJUThCA MO ajapecy
/var/log/libvirt/gemu/altl.log.

B sTot JKYPHAJI MOImaZiaroT 3alliMCH BU/Ja:

gemu: terminating on signal 15 from pid 118813

2016-12-16 14:39:41.045+0000: shutting down

gemu: terminating on signal 15 from pid 2056

2016-12-19 14:01:55.917+0000: shutting down

2016-12-19 14:02:09.841+0000: starting up libvirt version: 1.3.2,

package: altl, gemu version: 2.5.0, hostname: vb.office.altl.ru
MoxHo Takke BecTH (ailn skypHana, ucnoib3ys mnpaBwia polkit. Hampumep,

JenaTh 3aluCh B )KypHa npu crapre BM:
if (action.id.match("org.libvirt.api.domain.start") ) {
polkit.log("action=" + action);
polkit.log("subject=" + subject);
return polkit.Result.YES; }
}
3anuck B )KypHal npu octaHoBe BM:
if (action.id.match ("org.libvirt.api.domain.stop") ) {
polkit.log("action=" + action);
polkit.log("subject=" + subject);
return polkit.Result.YES; }
}
3anuck B )KypHaJ npu u3aMeHeHuu BM:
if (action.id.match ("org.libvirt.api.domain.write") ) {
polkit.log("action=" + action);
polkit.log("subject=" + subject);
return polkit.Result.YES; }
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3.10.3. Perucrparmus Bxomaa (BbIxojia) CyOBEKTOB JOCTYIIA B/W3 TUIIEPBHU30p(a)

Peructpanuio coOpITHii BXoAa (BBIXOAA) CYOBEKTOB JOCTYIa B/U3 THUIIEPBU30pP(Q)
MO>KHO HACTPOUTH C MOMOIIBIO mpaBui polkit.

HpH JII000M I[GI\/'ICTBI/II/I C MIOAKIHOYCHHUAMHA U XPAHWUIINIICM 3alIMChIBATh B JKYPHAJI:
if (action.id.match ("org.libvirt.unix. ") ) {
polkit.log("action=" + action);
polkit.log("subject=" + subject);
return polkit.Result.YES; }
}

3.10.4. Peructpatusi coObITUi BX0/a (BbIX0J1a) CYOBEKTOB JIOCTYyMa B/U3 TOCTEBBIX

oC

Peructpanusi coObITHif BX0/1a (BBIX0OAa) CYyOBEKTOB n0cTyna B/u3 rocteBbix OC He

MPOU3BOJUTCS, Tak Kak 3aBUCUT 0T OC, BrinonHseMbIx B BM.
3.10.5. Perucrpanus n3aMeHeHus mpaB 10CTyna K ¢aiinam-oopazam BM

Peructpauus coObITUII U3MEHEHHS MpaB AocTyna K ¢ainam-oOpazam BM MoxkHO
HaCTpOUTH C MOMOIIBIO audit.

daiinel libvirt:

- /var/lib/libvirt/boot/ — ISO-00pa3bl Ajis yCTAHOBKU FOCTEBBIX CUCTEM;

- /var/lib/libvirt/images/ — 00pa3bl )KECTKUX JTUCKOB TOCTEBBIX CUCTEM;

- /etc/libvirt/ — karajuor ¢ ¢aigamu KOHPUTYpaIIUU.

[log ydeTHOM 3amuChi0 AaIMUHUCTPATOpPA BKIIOUUTH KOHTPOJb Hal OOBEKTOM

/var/lib/libvirt/images/:
# auditctl -w /var/lib/libvirt/images/ -p wa
B xypHane KoHTposig OyayT (UKCHpPOBATHCS 3aIlMCH, CBUACTEIBCTBYIOIIHE O

peructpanuu (haxKTa Co3gaHus, MPOCMOTPa U UBMEHEHUS (aiIoB.



73
JIKHB.11100-01 92 01

4. DOCKER

4.1. 3anyck OT Moib30BaTeNsA

]_IJ'UI 3allyCKa docker ot moyp3oBaTens CJICAYCT BBIITOJIHUTDb HCCKOJIBKO IIAaroB:
1) mo6aBWTH OIK30BATENS B IPYIIY docker:
# usermod NMA TIOJIB3OBATEJIAA -aG docker
2) BBIIIOJIHATH TOBTOPHBIN BXOJ] B CHCTEMY.
3amyCTHTh CITyXKOY:

# systemctl enable --now docker
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5. KUBERNETES

5.1. IloaroroBska

HyxHbl Heckoabko MamuH (NOdeS), ogHa M3 KOTOPBIX OYyJeT MacTEpPOM.
Cucremubie TpeOOBaHHUS:

- 2 I'6atit O3Y mnm Gonblire;

- 2 sapa mporiieccopa win 0OJIbIIe;

- BCE MAIIIMHBI JOJHKHBI OBITHh TOCTYITHBI TIO CETH APYT IS APYTa;

- CBOII JIOJDKEH OBITh BHIKIIIOYCH;

- Ha HUX OOJDKHBI OBITH YCTAHOBJICHBI CJICAYIOIMUC ITAKCTHI:

# apt-get install docker-ce kubernetes-kubeadm kubernetes-

kubelet cri-tools

- u 3anyiensl cepuchl docker, kubelet u kebe-proxy:

# systemctl enable --now docker kubelet kube-proxy

5.2. Pa3zBopaunBanue Kiacrepa

1) Ha macTepe HY»XHO 3aIyCTUTh KOMaHy JJIs 3allycka KjacTepa:

# kubeadm init  --pod-network-cidr=10.244.0.0/16 -—ignore-

preflight-errors=SystemVerification
rae:

- —-pod-network-cidr=10.244.0.0/16 — BHyTpeHHss (pa3BopaurBaemas
Kubernetes) cetp, [OaHHOE 3HAYEHUE PEKOMEHIYETCS OCTaBUTh IS
MPaBUJILHOM paboTHI Flannel;

- ——ignore-preflight-errors=SystemVerification — HIrHOPHUPOBAHHUC
CJIMIIKOM HOBO# Bepcuu docker.

B koHn11e BbIBOJIa OyI€T CTpOKa BUA:

kubeadm Jjoin <ip ampec>:<mopT> --token <TokeH> -—--discovery-

token-ca-cert-hash sha256:<xsu>
2) HacTpotika kubernetes JjIs pabOTHI OT MOJIb30BATEJIA:

- CO3JaTh KaTtajior ~/.kube:

S mkdir ~/.kube
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- OT aJIMUHUCTPATOpPa CKOMUPOBATh (hailn KOHPUrypanuu:
# cp /etc/kubernetes/admin.conf ~<nombzoBaTenb>/.kube/config
- UI3BMEHUTB BJIaJielblia (aiiia KoHpurypamuu:
# chown <mosbzoBaTesb>: ~<IOJib30BaTesb>/.kube/config
3) [MoaxII0UUTh K MacTepy BCE OCTAIbHBIC HOJIBI:
# kubeadm join <ip azmpec>:<noprt> --token <Token> --discovery-
token-ca-cert-hash sha256:<x»m> -—-ignore-preflight-
errors=SystemVerification
HpOBepHTL HaJIM4YUE€ HOA MOXHO TakK:

$ kubectl get nodes -o wide

[Ipumep BBIBOAA!

NAME STATUS ROLES AGE VERSION INTERNAL-IP
EXTERNAL-IP OS—-IMAGE KERNEL-VERSTION CONTAINER-
RUNTIME

dockerl Ready <none> 4h vl1.11.2 10.10.3.23

<none> ALT Regular 4.17.14-un-def-altl docker://Unknown
docker? Ready <none> 4h vl.11.2 10.10.3.120
<none> ALT Regular 4.17.14-un-def-altl docker://Unknown
docker3 Ready <none> 4h vl.11.2 10.10.3.157
<none> ALT Regular 4.17.14-un-def-altl docker://Unknown
k8s Ready master 4h vl.11.2 10.10.3.227

<none> ALT Regular 4.17.14-un-def-altl docker://Unknown

4) [lanee cienyer pa3BepHYTh CeTh. [{JIst 3TOr0 MOXKHO 3aIyCTHTh KOMaHIY:
$ kubectl apply -f
[TpoBepuTh paboTy — BBHITIOTHUTH KOMaHY

$ kubectl get pods --namespace kube-system
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[IpuMep KOpPPEKTHOIO BHIBOJA!

NAME READY STATUS RESTARTS AGE
coredns-78fcdf6894-6trk7 1/1 Running 0 2h
coredns-78fcdf6894-nwt51 1/1 Running 0 2h
etcd-k8s 1/1 Running 0 2h
kube-apiserver-k8s 1/1 Running 0 2h
kube-controller-manager-k8s 1/1 Running 0 2h
kube-flannel-ds-894bt 1/1 Running 0 2h
kube-flannel-ds-kbngw 1/1 Running 0 2h
kube-flannel-ds-n7h45 1/1 Running 0 2h
kube-flannel-ds-tz2rc 1/1 Running 0 2h
kube-proxy-6£f41lm 1/1 Running 0 2h
kube-proxy-£927js 1/1 Running 0 2h
kube-proxy-gkh54 1/1 Running 0 2h
kube-proxy-szvlt 1/1 Running 0 2h
kube-scheduler-k8s 1/1 Running 0 2h

CﬂeﬂyeT O6paTHTB BHHMMAHHE, YTO coredns HAXOAATCA B COCTOSHMM Running.
KommyecTtBO kube-flannel W kube-proxy 3aBUCHUT OT OOIIEero 4yucia HoA (B JTaHHOM

CIy4dae ux 4eThIpe).
5.3. TecroBsIii 3amyck nginx

1) Coznats Deployment:
$ kubectl apply -f
2)3ateM co037aTh CEPBHUC, C IMOMOINBIO KOTOPOrO MOXHO IOJYYHUTh JOCTYN K

IMPUIIOKCHHUIO U3 BHEIITHEH CETH.

Coxpanute B Qaiil nginx-service.yaml CIEIYIONIYI0 KOH(DUTYpAITUIO:
apiVersion: vl
kind: Service
metadata:

name: nginx

labels:

app: nginx

spec:

type: NodePort
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ports:
- port: 80
targetPort: 80
selector:
app: nginx
3) 3armycTuTe HOBBIN CEPBHUC:
$ kubectl apply -f nginx-service.yaml
4) YtoObl y3HATH €r0 MOPT BBIMOJIHUTE KOMAH/Y:
$ kubectl get svc nginx
IIpumep BbIBOIA:
NAME TYPE CLUSTER-IP PORT (S) EXTERNAL-TP AGE
nginx NodePort 10.108.199.141 <none> 80:32336/TCP 4h

5) IIposepbTe padoTy:
$ curl <IP-anmpec>:<nopt>
riae:
- IP-anmpec — 3TO aJipec 000 U3 HO;
- mopT — 3TO MOPT CEPBHCA, MOJYUCHHBIH C IMOMOIIBIO MPEIBIIYIIECH KOMAaH/IBI.
Ecim wucnonp3oBaTh JaHHBIE U3 TPUMEPOB, TO BO3MOXKHAS KOMaHa:

curl 10.10.3.120:32336.
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6. YAAJIEHHOE ITOJKJIKOUEHUE K BM

6.1. VNC noakirouenune kK BM

K xoncomu wimu padouemy crony BM KVM MoXHO yqaneHHO MOJIKIIOUUTHCS IO
nporokony VNC. Hacrpoiika yganenHoro gocryna k BM KVM no nporokony VNC
BBIMOJIHICTCS ¢ TOMOIIbI0 MeHeKepa BM (virt-manager).

B virt-manager HeoOXouMO OTKPBITH MMaHedb cBOMCTB BM wm pasmen «Jlucrureit
Spice». B mone tun Bei6epuTe VNC-cepep (puc. 30).

VNC-cepBep, Mo yMoa4aHHio, 00CIyXHBaeT TOJbKO JokaidbHbie VNC-3ampocsl

(Tompko Localhost). ITpu Takux mapaMeTpax yaaJeHHbIH qoctyn K BM OyneT 3anperieH.

Cepeep Spice

Tun: | VNC-cepeep -
TUN OXKUASHUA: | Anpec -
Anpec: | Toneko localhost -

Nopt: ABTO (NopT 5900)

Napone: v 0@
[[JMoKa3blBaTk Napob

Puc. 30 — VNC cepsep

Jnst ymanenHoro moxakmoueanss kK BM KVM  mo  VNC-nportokory
VNC-cepBep XOCT CHUCTEMBI JIOJDKEH OOCITY)XKHBATh 3alpPOCHI C OOIIEIOCTYITHBIX CETEBBIX
unrepdeiicoB. s paspemieHus yaaqeHHOro JOCTyMa Ha MECTe ajapeca HeoOXOoauMOo
BbIOpaTh «Bce nuntepdeiice» (puc. 31).

Ecaun Ha xocte Heckosbko BM, K KaXXaoW M3 HUX MOXKHO OyAeT MOJKIIOUYNUTHCS
yepe3 oauH IP-aapec u pasubie moptel. [lopt goctyma k BM Moxer ObITh Ha3zHaueH

BPYYHYIO MJIM aBTOMATUYECKHU. Y JAaJE€HHBIM JOCTYNl K BM M0HO 3a1{UTUTB Iaposiem.
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Cepeep Spice

Tun: | Cepeep SPICE b
TuN oKUAaHWA: | Anpec -
Appec: | Bce MHTepherchl -

MopT: WABTO (NoOpT 5900)

Maponk: |l.l|
[IMNokKa3biBaTk Napoib
OpenGL: [

Puc. 31 — Pa3permenue yaaneHHOTO TOCTyIa

6.1.1. IToakmouenne VNC-KIIMEHTa K yIAJICHHOMY KOMIIBIOTEPY

Js nonxmouennst VNC-KIMeHTa K yAaJIGHHOMY KOMITBIOTEpY TpeOyeTcsl yKas3aTh
ero [P-anpec unmu DNS-umst, u Homep nuciuies (mo ymonuanuto, 0) win Homep TCP-nopra
(mo ymomuanuto, 5900). Eciiu VNC-cepBep TpeOyeT aBTOpU3allK, TO IPU MOAKIIOUCHUU
Kk Hemy VNC-knueHT 3anpocut napoisb. [lapons noctynma k VNC-cepBepy HE CBsI3aH C
KaKUM-JIM00 aKKayHTOM (Yy4€THOHM 3amuChIO MOJ30BaTelNsd) HAa yJIAaJCHHOM KOMIIbIOTEPE,
a CIIy>KUT TOJBKO JIJIsl OTpaHr4eHus noctyna k aucruiero VNC-cepsepa.

[Tocne ycTaHOBKHM COEIMHEHUS U OTKPBITHS DKpaHa, B 3aBUCUMOCTH OT HACTPOEK
VNC-cepBepa MoOXeT MOTpeOOBAThCS aBTOpW3ALMSA TIOJIB30BATENI Ha BUPTYaIbHOM
CepBEpe WM MOXKET OBbITh OTKpPHITA YK€ 3alylleHHass pabdodas ceccusi Kakoro-imoo
MOJIb30BaTENS.

Tak kak Ha KOMIBIOTEPE OJHOBPEMEHHO MOTYT paboTaTh HECKOJIBKO
VNC-cepBepoB, /uisi X pasleleHus: UCIIONB3YIOT mapameTp Homep auciuies. Hampumep,
omuH VNC-cepBep MOKeT OBITh 3aIlyllieH Ha JWUCIUIee :0, APYrod — Ha JuCIUiee : 1.
Kaxnomy Homepy nucnies coorBerctByeT HoMep TCP-mopra, Ha kotopom VNC-cepep
MpUHUMAET coenuHeHus. HoMep moprta s gucries: moixydyaercs nmpubaBieHUEM HOMeEpa
nucties Kk 6a30BoMy HoMepy mopTa — 5900. Jucmiero (0 coorBercTByeT TCP-miopt 5900,

JOUCILIEIO : 1 — IOPT 5901.
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6.1.2. Otximroyenne VNC-KiIMEHTa OT yJaJI€HHOT0 KOMIIBIOTEpa

[Tpu 3akpeiTun okHa VNC-KIHEHTa WM MOCJE BbIX0JIa U3 OKPYKEHUS CPeICTBAMU
pabouero ctona, B 3aBucuMmoctd OT HacTpoek VNC-cepBepa, pabouass ceccus
MOJIB30BATENSI MOXKET 3aKPBIThCS C OCTAHOBKOW BCEX HCIIOJIB3YEMBIX MPOTPaMM, WIIN
NpoAoKaTh paboTy W OBITh JOCTYMHOW CHOBa TIPU IMOBTOPHOM MOAKIIOYCHUH K

VNC-cepsepy.
6.2. SPICE noxakmrouenne kK BM

K xoHconu unu pabodemy ctory BM KVM, MOXHO yaaJieHHO TOAKIIOUUTHCS T10
npotokoxy SPICE.

SPICE (Simple Protocol for Independent Computing Environments) — oTKpbITHI#t
MPOTOKOJI YAAJIEHHOT0 JOCTyNa K KOMIbIOTEPY i BM.

[Tporokon SPICE cocrout u3 cienyrommx 3J1eMEeHTOB:

- SPICE-ceprep — 06prun0 QEMU/KVM rumnepsu3zop;

- SPICE-xiueHT — KIIMEHT YAAJICHHOTO JOCTYIIa,;

- SPICE-areHT — rocTteBO€ MAOMOJHEHHE, PACHIHUPSIOIICe HHTEIPAIUI0 TOCTS M

X0CTa;

- SPICE-cepBep — rpadudeckas moicucreMa TUIepBU30pa.

Uto6s1 3aneticTBoBaTh MpoTokoa SPICE 8 QEMU/KVM Heo0X01uMO MOIKITIOYUTh
MPOTOKOJI yAaJIeHHOTO JocTyna k rpadudeckoit noacucteme SPICE.

Hactpoiika ynanennoro gocryna k BM KVM no nporokony SPICE Bemomnusiercs ¢
nomoIibpo MeHekepa BM (virt-manager).

B virt-manager Hy>XHO OTKpBITH MaHeNb cBoWicTB BM u pasznmen «/lucmieir Spicey.
B mone Tun Heo6xoqumo BeIOpaTh «Ceprep spice» (puc. 32).

SPICE-cepBep, mo ymonganuio, oOCIyKuBaeT ToiabKo JokaiabHbie SPICE-3anpocsr
(Tonwko Localhost). [Ipu Takux mapaMeTrpax yaaaeHHbIH qoctyn kK BM Oyzaer 3anperrieH.

Jst YIIIEHHOTO MOAKITIOYECHUS K BM KVM 1o
SPICE-mmpotokomy SPICE-cepBep xocT cuctembl JOMKEH OOCTY>KHMBaTh 3ampoChl C
00111eTOCTYITHBIX CETEBBIX MHTEepdeicoB. st pa3pelienus yaajaeHHOro 10CTya Ha MECTE

aapeca Beioepute «Bce unrepdenco.
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[Topt nmoctyma k BM MoxeT ObITh Ha3Hau€H BPYUYHYIO WM aBTOMATUYECKH.

Y naneHHsi 7ocTynn K BM MOXHO 3alIUTUTE MapOJIEM.

11
M
c
(= |

- 8

0b30p — NogpobHocTk | XML
WHchopmauwa ob OC Cepgep Spice

MNpOM3BOAUTENEHOCTh Tun: |CepBep SPICE - |

MpoLeccopsi TUN OXUAEHUWS: |Ap,pec A |

MamaTtb

I CHIEE

Appec: |Bce MHTephelcel - |
MapameTpsl 3arpy3ku

MNopT: ABTO (NopT 5900)
IDE gucK 1

L

Napone: W |... |
[JNoka3biBaTe Naponb

(%)

IDE CDROM 1

NIC :25:c1:71 OpenGL: [
MnaHwet
MbILWb

KnaewaTypa

3ByK ich6
MocnepoeatensHoe 1

KaHan spice

Buaoeo QXL
KoHTponnep USB 0

IAEVIVERD) o~ Y

KoHTponnep IDE 0

Puc. 32 — Paznmen «/lucmeit Spice»

SPICE-areHT — JOMOJHUTENIBHBIM MEXaHU3M CBSI3U rOCTs ¢ XocToM. [IpenocTaBiser

CIIEIYIONTHE BO3MOXXHOCTH:

- Tepejada JOCTyIa K MBIIIHN TOCTIO;

- COBMeEcCTHas pabota ¢ 6ypepom oOMeHa.

Taxxke Heobxoaumo B koHburypaiuio n106aBuTh SPICE-kanan (spicevmc) s
obecrieyeHus1  CBSI3U  MEXJIY XOCTOM W TOCTeM. OTO  MOXHO  CJeNaTh
B virt-manager.

CoxpaHuTe HaCTPONKH, HA)KAB HA KHOIIKY «3aBEPIIUTHY.
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6.3. IIpo6poc USB-yctpoiicte B BM uepes SPICE

[IpoTokon ynanenHoro aocryna SPICE mo3BoJiieT HE TOJNBKO IMepeiaBaTh JaHHbBIC
YCTPONCTB BBOJa-BbIBOJA, HO W TepenaBarb 1o cetu Tpabuk USB-ycTpoicTB —
npooOpaceiBaTh  USB-ycTpoiicTBa KiMeHTa ©0€3 HCIHOJIb30BaHUS  JTOMOJHUTEIbHBIX
nporpamm USB-cepBepoB, Takux Kak usbip.

[IpoOpoc yCcTpOCTB MOXKET MCIIONIB30BATHCA JJIs MOMYyUYECHUS U MepeAadyu JTaHHbBIX
Ha yAAJICHHBIC YCTPOUCTBA u3 BM, Halnpumep, Ha IIPUHTEDPBI,
USB-xmtoun, FLASH-nakonuTenu u 1pyriue HU3KOCKOPOCTHBIE YCTPOHCTBA.

Jly11 HaCTPOMKHM BO3MO>KHOCTH IIpoOpoca yCTpOWCTBa HEOOXOAUMO Pa3MECTUTh Ha
cepepe BM KVM nox ynpasnenniem SPICE ¢ nonnepxkoit USB redirect. B camoit BM
YCTAaHOBKa TOCTEBBIX JOMOJHEHUM He Tpedyerca. Ha BM knuenta HeoOXxoaumo
yctanoBUTh Linux u SPICE u nonyuuts npaBa agMUHUCTPATOPA.

Hanee ¢ nomompto SPICE TpeOyercs ocyliecTBUTh MOJKIIOYEHUE U TPOOPOCUTH
USB-yctpoiictBo uepe3 mero «Inputy — «Select USB devices for redirection» nm60o
C MOMOIIBI0 KOMOMHAIMHU Kiiasuilr <Shift>+<F10>.

OtkimroueHue YCTpOﬁCTB OCYHCCTBIIACTCA aHAJIOTMYHBIM CII0CO0OM.
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ITEPEYEHb COKPAILIEHUIA

— BUpPTyaJibHasI MAIIMHA;
— OIEpaTUBHOE 3aITOMHHAIOIIEE YCTPOUCTBO;

— OIepaIMoOHHas CUCTEMA;

— MPOTpaMMHOE U3/IEINE;

— IPOrpaMMHOE 00ECIICUCHNUE;

— TIEpCOHAIbHAS AJICKTPOHHO-BBIYUCINTEIbHAS MAITUHA,;

— IEHTPAJIbHOE MPOIIECCOPHOE YCTPOHCTBO.
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