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fHeERE, XLEBEBAHMNIEITIESIEE T NAEFHN VM Guest B VHS,

£ Xen , BIBAHEBENA Dom0 BRI VM Guest HiE1T, 7 Linux AiZF HiB R EIE
TEFFRY KUM /R, BIRAHFEEE VHS B T,
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VAN
1.2 EBiMrIheE
IR AT R RIR R S IThEE. RERAEIMLE SRS S 1 B AT

c RSBES: IR—aAREYERSBIMATSIRSSEE, UEESREM, 75 Guest 2
RGURAEN. RSHBESRMEMIVEAG LIETESIAEET,

° [BE: Guest BERZAISIZITENENTEIRE. Eit, MREMTUIRIT, ENRGR
R

o I BT HRIEMIEZE S —aYRENIEE, EEBRE—IY RBIh8e, BILE
5% P ime N AIZRF B EER RN SR MEeTS,

o RMEMRE: FEIME Guest WEEHFRIKIIMEAR K, FEEVRSSFZIRMIREINEE, UER
REREAIIARER FMRE B A EREIZTTHIRS.

o AISHETE: GG EMNBENEMEDRIARS HITHE T EN—TuIE 088

1.3 EMERLR

EPMEAREEB IR SR RS SEERNARSS, METREETFZMNE.
B, ERRTEMENNRAE. RSFEIEFTOTARMERS, MEMLRRERSHE
REAAERIARSS, EIEESUTRE:

o BORREN: BRILE—SEN BT MRS, RLAILURE SRR TIF

2
o BRAVEERE/BUANA: BEOMEHERESEFTEEZIRSH, THEETHE. EFEHERMN
AL ERNEZ AN,

s TETE: HTFFAFEEZHEMRSSE RSBUELLETHRSHEED) , FAltA
U g HERORI=E,

o EOMEIETIE: £ VM Guest Bl AL EMILEIRIEIE,

o ROEMM IR EIMURMTZI08E: LETRMRE, XEThaeRD T EHIETE,
FHEAUERSHERRSFERERT, IHERRMIEIRSMA—MIERZE S — M
B
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1.4 EMEIETC

Guest 2FRGAZEIME (FV) RINHFEM (PV) RAREEEIN L. SMEMURIAE
BHMERR,

o 2EMMURL AT BINIEITREBRNRIERS, F190 Windows* Server 2003, E8]
PAE R A bR R aR b (A B BN b e R, %0 AMD* MUK Intel* EIAMEIR AR, £
I THRERY R IR 2R _EEFRRE BN BT LUR S 1% e,

U2 EIMEIRIEENRL Guest RIERA B E AFER SUSE EIMVIRshiZF &
(VMDP) VR zhEERs, MAEIRBIRIERANIKEIFZF. 7 Windows Server 2003 3X#¥
B Guest I21ER S _ LB TEIMNIRSHIZEF AT UKIBIRFHERE. BXBZES, BELM
KA “EBIMNIEEER" o

o BfE Guest RMFRAREBEF EIMEN TETT, BEFZREBEEIMEFEN EHITEL.
g, UFEPMRETIRER S 2 BPMERN T IBITRIRER ARV EREE (£,
S EA I BRI EFEIMRI FIETRNRER AN EILIR(FRSE, B8 SUSE
Linux Enterprise Server #1 NetWare® 6.5 SP8,

1.5 1/0 E#ME

VM Guest RXAT AR Z EHRLH CPU MAFHRIR, MEEEHRE 1/0 FRAMWLEZR, B
TR 1/0 BIMUIR AR UM R TR, AlRIEFLTHEE “AH7 MaEpEHRERS
2=, SUSE Linux Enterprise Server 235 LT 1/0 LR

SEMIM
EEMME (FV) Bz SRR I 2 FRNERIRE, FJLEE VM Guest RRIILAIR
i RERAXEIRE, Guest BARAEFEIIL (HVM)o BT VM ENARSS 28 LBV
REAREAETRIUNRIZE, BREERREFFTEROEMSE /0 1&1F, ARFRRKEER
EigE. Ak, A I/ BEFEBHRMHE, X—IEFMXZEZRM /0 1%
gE, MBEZ=H#E CPU BYa,
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F
FEPME (PV) ZRHEBAEERERS VM Guest Z BIEIEET. S2EIMMEEL, BF%
BFFHELD, B4R RS, BREAFEIMEEARN, TIEREIFFEML APIEZ
FEMMEIRThIER, #OIUED Guest RIERG, BRXZIFFEMLR Guest IRIER ST
& BERE 7217 “FEIMIESIERIREMR .

PVHVM

R R I GES 2 BB IML (PV) IRENTRRF LR PV BRI BYSAMEINEE T HVM (35
BRLEML) .

VFIO
VFIO 2EIINEE I/0 MEXES, RiFEAT Linux WA ARHIEFIESR, SBRT
489 KVM PCI HiBi%&E1EK. VFIO iR RERREWE (IOMMU) RIPEVIFIERE
AP T AFEENIEEIAR. FIA VFIO, VM Guest AJ LB VM ENRS 2R LR
s (BB) , BetieXBIREFIEIMRIESHRIERER, AERATFRE
%E — B MEEREEFEIREI—1 VM Guest, VFIO £5 VM EHARSS2S CPU. & A 4AHA
BIOS/EFI B3z 3%,
5489 KVM PCI 1&&¥5IRHELEL, VFIO EBLUT S

c BRSPS RL5ISERE,

o IRERWIRE, HFEEAFEHEZIRF.

o RMSEFIBNREE N R ENAF ZENEIEIERF.

o JIIF KVM XK, FRIRF x86 AFRLEH,
M SUSE Linux Enterprise Server 12 SP2 714, USB #1 PClI EiBi&&F KA EZHIANER
B, B VFIO HEEE,

SR-10V
TERERFEY 1/0 BINMEIEA, B4R I/0 ML (SR-I0V) A& 7T LR AN S — EFEN
MAEMBEIRIZAES %N VM Guest Fi8%&, SR-I0V ERFEREFHE /0 1&8E, XLERE
MAREBEFIZR, FENEMEBLZMMINLEE. SMXEN “B7 REFTHED Guest
BiZER. BXFNE EHIME) , AIFERANHLNISER, Fits4EiiRsh
FEFFHELL, SR-IOV BAJEERFEMR VM Guest BIMEEE, 7£ VM EHARSS 2S£, SR-I0V #4701
% 1/03&%&. CPURSH4E. BIOS/EFl RBREIEREFINZF — BXIZEIRHA, FS
MEE 14.1275 “BEMN PCIIZEIEIRE VM Guest”
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@O ==: VFIO M SRIOVHIER
EHETBEA VFIO 71 SR-IOV Ih8E, VM ENARSB[BEBEFHE U TENK:

e ZE1%£ BIOS/EFI /2 IOMMU,

* XF Intel CPU, FEAZBLITLRHEANZSE intel_iommu=on, BXEZ(E
B, BEN (EEiEm) ,$14EF “5I9M#IERF GRUB2” ,5$ 143321 “R
ZZEER o

° VFIO BREEMHER A, EHAZIER vfio pci BIAMMEIX—=. BXEZE
B, FEN (EEEHE) ,F15F “systemd FIFRER" , %1564 T “KHRA
PZIRR” o
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2 Xen EH#MEETT

TENBHERTETIRENEERET Xen BEIMLIMER T E THRINAH SRR,

2.1 BAANF

HT Xen WEIMEIFIERNEARAHEEIE Xen BLEEER. Dom0. EEHENHEM VM
Guest. THE. @<, UNBTEREMUNEEEX S, BITFAEXLAGFNYIBITENSATRA
VM EAAESS 2, EAAXLEAGEHEME T EERIMVIBTES,

Xen BREIRIERF
Xen BBREIREF (BREMANEINYTILNES) B— M FRNEER, BTFHAEMIS
YIIRRE 2 1B AR5 3 B

DomoO
REIMWLENIFE (BFFA Dom0 SizHs) AZ AR, HPEHE:

* SUSE Linux Enterprise Server, {2EEFIFIEMSITINE, BTFEEEPWIEN
A R E B Lo

=
Q =
AE “Dom0” IEMRIRMEIEIFEMEHITE, Dom0 BELABFER A<
TERIETT.
o BEF xenlight [ (libxl) B9 x| TE#%, BFEIRE Xen Guest i,

o FFRIMH QEMU, AIRIATERIITENAS, SEMESMEMIMNG. EREUEE
MM IR E IR ER 5B TNEE,

EHF Xen BIEIIMN
EHTF Xen BIEIMH, (BFFA VM Guest =% DomU) EILATFLEMMIAY:
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o BV EEFSISRERANEMNERE, EMBEFTUETXH. 2K, EaH M
REBRIZE.

o 81 Guest IMECEX . XEEEFMIT man 5 xL.conf HFFMRIEERX A
%

o SITHIEPT IR (B EIAAERR 2 SRR S

ERTA, GdHMEEXHF
BAIUESER GUI TR, es 2 5REXHREEM B E X EMEIFR,

2.2 Xen EHMUIARLEM

TE#LS T EEE N EMNBIEMEN. FrRe Xen BREEEFERTYIEESTS LIS
17, HER, ERIEBRENN, FIBLLFEEMENN, EXE&RET ZHMEMERES.

ERIREN EMARE 2% B RN, ER1RAN, ER RN,
EERE
' 2k 0s 2k 0s FEF{ERM 05
ﬂﬁﬁ;‘“ [ Linuzx ] [ NetWare | [ MS Windows ]
A O _© 1| NS O _®
< @ @ @®
o] Limux NetWare
sEy | % % Ptk
=i 5 i
o =
T 3 I W 'y
B oBE Hiz 10 BiE
Ei 10 BE v i)
10 P (VM TR
e
BiE 10 BE Xen BIREEIEME (dFl LAz
10 {IFEiEE FIfFH] cPU
(&, LAN.USE. BMC, B (B8, xB6-B4, EMB4T)
TPMI.ACPT &)

WEN

2.1 : XEN EMLIFREN

8 Xen EIMLIA R LY SLES 15 SP2



EMIFFREMHLENE Dom0 iE1THYE SUSE Linux Enterprise Server #2{ER %, HialFiRy
RPN EMNEITHE X EMIRERSR. BNIFRREMINE2EMITEN, BITHEREE
HNRERSE, BIUNE&RFARZEY Microsoft Windows/Server,
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3 KVM E#MLEN

3.1 EZAMHF

KVM ZBIERFZIFEHEILEI AMD64/Intel 64 71 IBM Z (AR5 2 BINUARRF R0

B[ EEFEA QEMU TREHEAET libvirt AMHEREE VM Guest (BIMN) . EIMETE
FEIAMNLE, QEMU TEEE qemu-system-ARCH. QEMU %1128, qemu-img #1 qemu-

ndb, EF libvirt 9% E8E libvirt &8, X% virsh. virt-manager. virt-
install # virt-viewer FETF libvirt BNBRER,

3.2 KVM EAMUAERE
SRS AR RS E AR E AL

o —HRZIEIR (kvm.ko. kvm-intel.ko # kvm-amd.ko) , 3ZHZOEINCEMLE
MAFE T IR IRENTIEF

o — MNEFPZEFER (gemu-system-ARCH), IREEPUEEEIMUNRBTEIE VM
Guest (EEIAML) BYI=HINH,

AIE KVM BEERTAGREIMUINEE, BESEEKY, ESNEERAERRTAFTEA N,
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KVM (1R 3R)

& AT x86 BUBE 25,

EPAER A
(AMD-V/Intel-VT)

3.1 KVM Bl RSN

Q EE: HyperV izt
QEMU mJ Windows* Guest 12435 EH Hyper-V B4R IE R R 1R Hyper-V FF1E,
AL 3 0] LIBG# B B T Hyper-V B9 Windows* Guest B91T 4,
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4 Linux &22EfEN

Linux BRETEEREMML AL, AIEREE TN LRANEITES N EMINE (B88) » X5
chroot IR, BEILIZITHIA (cgroup) MAZ R RTEHITIRS.

B RMHRERARAVEME, EHEBERNZIEFIRENSS. k75755 Xen L KVM F2
EINEERS AR, EEER, LEBIREME BRI EI.

ML B, AREAB[IMA—FEBOHE chroot FiR. chroot IMERE X4 RYE, AR LU
B cgroup H—FREFREIEMITH

ERERNNE
c BEEBEENRTRENBRER.
s HTFARSKNEERRDE, RILETREIZEATAIIEEE,
o @id cgroup IEHIMEZIEOHER 2SN I HZE IR,
& 2RHIPRE!
o AREFNRFRZHRNIIETT, FETEERRERNRZERRENRZIRA,
o ABFET Linux WNBEF A A28,

o R ALL e, BALR2MEVATENRS., nILUEE AppArmor 5% SELinux BEE S 4RI
B BRER,
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5 EMKIA

libvirt @—NE, REATFTEE KVM. LXC. Xen ERITEIMA RS RHER
APlo ZEE XL EIMUARRS ZIRMUACHEE AP, UEAESELANEIET AR
H—PNEBAEEREFNREZO. ZERRERATERE VM VMRS 2: LAIEIMN
LEMGETEY APl. 8 VM Guest BYECEEBETETE XML XXIHH,

SRR LUER libvirt 2 EE VM Guest, B©3#F TLS INZE. x509 IEHH]
SASL BAI0IE, Xi¥, EERLLUES BN TIELEPEE VM THRSE, TEBE
JhifEEE VM EVARS 28

BINEFERET libvirt TEXREIE VM Guest, libvirt SEF libvirt
MR AR ZENEREMEEE N, SUSE BIZIFRNEEMN A o] sERr—38
53

51 E#MIERIETR

SUSE Linux Enterprise Server {2t T L FIEBFam<SITHET libvit WTA:

virsh (Ff4€: libvirt-client)
FAFEE VM Guest s <1TLR, HINge5EIWEIEEEM. AIILIEER VM Guest B9
RS (Boh. FIE. HEEE) KRB Guest MI&E, REMERE, virsh i£7]
FTF4RE VM Guest EIRIEIERIRIZS,
virsh BE—NSHENGS, BEESHIENLLGHSHIED:

virsh [-c URI] COMMAND DOMAIN-ID [OPTIONS]

5 zypper —t¥, EWOoILUARAT®LH virsh, FEIERT, virsh 2Boi—14h
EHEFELHGS, MEXIFEEEVNEITTEERSHIER:

~> virsh -c gemu+ssh://wilber@mercury.example.com/system

Enter passphrase for key '/home/wilber/.ssh/id rsa':

Welcome to virsh, the virtualization interactive terminal.
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Type: ‘'help' for help with commands
'quit' to quit

virsh # hostname
mercury.example.com

virt-install (BXfF®: virt-install)
FFEd libvirt FEGIZEH VM Guest W@ <iT TR, BB VNC 3 SPICE thil#
TERLRE, MREETELYMH LTS, virt-install BEBLUSTETEARENS
RiB1T. XEEO LR BEITEH Guest RE, virt-install 2EMHEIRRERN
RINERETH,

5.2 E#ME GUITH

SUSE Linux Enterprise Server {2t 7 LU FEF libvirt WEIFX TE, FARrE TERTEHENTER
FREGER B

ENEEE (HE: virt-manager)
EIMN EIEREATERE VM Guest NEE T, It TAREEHMEITENEHER
(Boh/*M. BE/4, RE/ME) UKRBIZEH VM Guest IIHEE, ERBETFEESM
REMBEFIREHENNE. FATAILUEEAE VNC EE23151 VM Guest FIEIRZIEH]
8, UREELESIHEE, virt-manager SIFHEZTIAM libvirtd SREEAM
VM ENARSS2E, siEET)InIE libvirtd SREIRITIE VM EHARS 2R,
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X(F) 4REB(E) EE(V) FHBH)
e = g7 | nl ~
%1 v CPU{ERE

QEMLUKVM

* QEMUWKVM: pythagoras suse.de
debian

B

fedora_21

BxH

openSUSEL3

B

sled12

BxH

slesllsp3

[EESE]

slesl5spl

EiTH M
ubuntu-1410

BxiH

EIEEEEED

BEEMIEES, BFENTRTALEA virt-manager.

Q 1w
EXAET spice 3 VM Guest Brhi#{T USB I&EEERMNINEE, BES - -

spice-disable-auto-usbredir £#3z5h virt-manager , HETUTH<S
FKAERBRINT A

tux > dconf write /org/virt-manager/virt-manager/console/auto-
redirect false

virt-viewer (Xff&: virt-viewer)
VM Guest Bl iz #2830 EE2S. ©fFEA SPICE (BUIAEE VM Guest LEZE) I VNC
W, FZHFEFTLS M x509 P, ml3z&Z#R. ID 3% UUID iA18] VM Guest, J0SR Guest #FRiz
17, AIUEMZEERTER Guest B, AEBERNERZIITHS, virt-viewer
INKRRE, RERGE virt-viewer FEIEIERATE,
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XH(F) EBWLM BBV REREEK)

Q ix
EX2 @ spice ¥ VM Guest Bapi#1T USB I FEERMITIEE, B1ER - -

spice-usbredir-auto-redirect-filter='"' SHHM— T iTIELS,

yast2 vm (&&: yast2-vm)
— YaST #&3R, aIEEIME TRENZEHTIGEMIT:

16 M GUI TR SLES 15 SP2



17

ERETENEINEEER
RE%: TR EEERFNR/NES
TH: iBE. EEREMGEMELN
2 FERERN S RESRE Hypervisor B BiERE

Xen EERERF

Xen B8 Xen TR
KVM EEERF

KVM BRZ52% KM TR
libvirt LXC 728

libvirt LXC PPtz

BGH(O) =)

I GUI TR

SLES 15 SP2



6 TEREIMLANT

RIBLIECE, AREFARITELENRAR L LTEEREIMME TR, F/ YaST BRELMY » ZEEBL
EEEFATAREBAEERERFN, SEMREXLETH, R YaST ARIBMHILFER, 15X
EWRHEE yast2-vm,

6.1 Z&E KVM
ERE KM KVM TR, BHRITUTRE:

1. BIARBERE yast2-vm BREERE. WHRHERE YaSTHEETR, AJLIEHLEM
B EEEFHNREIRR,

2. BEh YaST FEREIME > LRBREEEFNTE,

3. EE KM RS UL ERDVEN QEMU TR, MNRAEFEET libvirt BUEIERHER,
B KM TE, EREZMIA.

4. EF VM Guest BRIEEMAEINEE, BIERAMT. YaST ZREINEEHTE VM MRS L
EMT. MREETHITIRE, BERE, SNIEERT,

5. REFfE, TERUFIRIRE VM Guest, FHREEES|T VM ARS8

|—\ﬂ N
6.2 &I Xen
B Xen Ml Xen TR, BFHITUTIRE:
1. BEhYaST &R EMIL » TEBRESIEEEMTE,

2. R Xen RS BULERVEN Xen TH, NIRAEEETF libvirt BRI, 15
T Xen TE, FERESHIA.

3. B9 VM Guest ERIEEMLEINEE, BINERMT. YaST IZIWBENTE VM ENARSS B L
EEMT. MREETHITIRE, BERE, SNIEERT,
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4, ZEwpE, BFFER Xen BIZE5IFIHEN.

O =7 Bi3ISHE
WNR—NIETNEAHATT, IEFEA YaST BeBIAG I SR%, FHIEZHF Xen WAZIZE
NEINAZ, BXERRINAZBFAEE, BEE0 (BEiEm) , B 148 “5|%
MN&EFER GRUB2” , %6 14377 “fFF YaST BeE5|RMEER

6.3 TERZS
ELRERE, BRITUUTIRE:
1. BEh YaST FiEREIMY » TEBLEIERFMTE,

2. i%&$F libvirt Ixc SFIPIEFFHBEHIES LA

6.4 1=

B LAER Zypper IR RLZEEMEIEE, iB1T zypper in -t pattern PATTERN &
2. IEERKEE:

KVM
e kvm_server: 79 KVMVM EHARSE[GERATHITEIEN QEMU TR
e kvm tools: REMRTEEMUEMN VM Guest® libvirt TR
Xen
e xen_server: /g XenVM ENARSZZJ/LER THITEERN Xen TR
e xen tools: REMATFEEMUEMN VM Guest® libvirt TR
B

AEEER; IFRE libvirt-daemon-Ixc #&E,
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6.5 ZTi UEFI ZFF

UEFI S2#5H OVMF (FFUEWIE ") =Rfit. ERA UEFI5|F, 1ER%%E gemu-ovmf -
x86 64 3 gemu-uefi-aarch64 BHEE,

A= BEREMVERNE M. BINEFERE gemu-ovmf-ARCH BRHFEHB *.json X
fHEtHA. libvirt QEMU REpizr RTERHM DXL M, RItAESME I, A
&, SRAPEREMHEBEURERMEDR (BN, RE3519%5F) B, libvirt GESEIEIRN
BRPEXRE M,

BN, BEEXFFLL51SM EFl, BERUTEE:

<o0s firmware='efi'>
<loader secure='yes'/>

</0S>

R gemu-ovmf-ARCH REIELATXH:

root # rpm -ql gemu-ovmf-x86_64

[...]

/usr/share/qemu/ovmf-x86 64-ms-code.bin
/usr/share/gemu/ovmf-x86 64-ms-vars.bin
/usr/ddshare/gemu/ovmf-x86 64-ms.bin
/usr/share/qemu/ovmf-x86 64-suse-code.bin
/usr/share/qemu/ovmf-x86 64-suse-vars.bin
/usr/share/gemu/ovmf-x86 64-suse.bin

[...]

*-code.bin X2 UEFI Ef8XfF, *-vars.bin XHEMNHNTSMFEEFME, TRESD
VM BYIEZ R MR, BEDRBIE VMBS, libvirt S¥3EER vars RIREFRIZEIEN VM
B1EH /var/lib/libvirt/gemu/nvram/ Fo BRFFPAREE code 3¢ vars BIXHATH
fEEA UEFI MR, ENTREAKIIER, EASRET VM XHAVERE, UEFI T2HAR
%o

*-ms*.bin XHESERIEEFREM LM Microsoft 3, Eitt, 7 libvirt FE(IEBERE
ABINRE. [EfF, *-suse*.bin XHEEFIRER SUSE &R, TE—AHFEATIREE
AR 14,
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BXAT, B8 0EA UEFI 1L 25| SMhttp://www.linux-kvm.org/downloads/lersek/
ovmf-whitepaper-c770f8c.txt 7,

6.6 BR KVM RRVEBREINEIMEZFF

O ==: ERWx
KVM BUERE VI AR AR TS kit LEARZSZE MR B AR HRY, BT RMEEX
X #¥o

#ED Guest & KVM Guest HiafTHI KVM Guest, TEHIRHRE Guest BY, FISBEILITE
PMEER:

LO
1E1T KVM B9 EM

L1
7 L0 b =17 ERNL.. AT ERUIES— KYM LiafT, EFRA Guest B EER
o

L2

£ L1 BB TR FRAEET Guest,
BREXNEMCERTESZ NS, EIEUTHRPAEREER):
o ERINEREZEFERFMENBASEREFEELE SHEDL
o KBREEERNHE Guest BIMIIEAN RN LABHITRIITS,
o FERHRENEIMEEITIREF LR,
EHENERREDR, BERIZIER, AR nested KVM BEIRSH TR ZIEIR:
e 3F Intel CPU, IEIETT:

tux > sudo modprobe -r kvm intel && modprobe kvm intel nested=1

e ¥F AMD CPU, iFHE1T:
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tux > sudo modprobe -r kvm amd && modprobe kvm amd nested=1

EXABR#HREINRE, AIREE CPU, 7£ /etc/modprobe.d/kvm_*.conf XHHFH
nested KVM {&IREE:

o 3F Intel CPU, 14848 /etc/modprobe.d/kvm_intel.conf HFIITFE—1T:
options kvm intel nested=Y
e 3F AMD CPU, 5448 /etc/modprobe.d/kvm amd.conf FHRITFE—1T:
options kvm amd nested=Y
SN LO ENEEBERE, MEETLLEI U T A Z—B50 L1 Guest:
e M -cpu host QEMU <1 Ti%I,

* ¥ vmx (3FF Intel CPU) T svm (34F AMD CPU) CPU IhgEARNNZE -cpu QEMU &<
TR, FATRRAREM CPUMEML.
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7 ZEFRIEN. Guest FTHEE

{Release Notes) (%k1Ti%BH) (https://www.suse.com/releasenotes/) # LA T LAYk
REEM LI Xen F1 KVM B9 B2 1L PR

7.1 EVHIE (BREERER)

ATFIETEZSMEMEEN (ELEIERERF) EER Guest iZfTH SUSE Linux Enterprise
Server 15 SP2 B9Z IR,

ZHFLLTF SUSE EANIFLE (XEN + KVM):
e SLES11SP4
e SLES 12 SP1. SP2. SP3. SP4. SP5
e SLES15SP0. SP1. SP2
U TE =S ENIFIR:
e VMware ESXi 6.5, 6.7
* Microsoft Windows 2008 R2 SP1+, 2012+, 2012 R2+. 2016, 2019
e Citrix XenServer 7.0 7.1 8.0
e OracleVM 3.4
ZHRHRAIIT:
o 3F Guest MEH], SUSE ENURFRFMIZFFRF I ALE L3,

o XF Guest, FE=AENIMENXIFRFALE L3; WTFEN, FBENENENES
< Ho

Q i1E: ME=AEPLENMZE
Y BN ENAD Guest ZB{EA SUSE F=fEf, SUSE A iRH4m L3 i,

NREMMEENERFE =FEH, N SUSE REERIEN Guest feff L3 285, MWFEAM,
FEMHNMENDIE
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7.2 Guest Ifig

ZsT5 %54 T 7E SUSE Linux Enterprise Server 15 SP2 _EEINELBIEF Guest IRIER ST IF
RKE. FAELEPME ETRHPLU “FV° |R) MEEMMME ETFRPL PV RR) B
Guest RERAIIZZHF, BEEMRMEISMER: XTF Windows, XZIF2EBIUNKRE, XF
NetWare #&1ERSE, XTE Xen EFFHEIMENRT. BRIESE WA, TNFRHE 32 (I 64 {iIhk
A Guest #RERGIIZZFF (BB “NetWare” )

LUF GUEST #{FRAR EISE#HF (L3):
e SLES 10 SP4

e SLES 11 SP3. SP4

SLES 12 SPO. SP1. SP2. SP3. SP4. SP5

SLES 15SP0. SP1. SP2

OES 11 SP2. 2015. 2015SP1. 2018. 2018 SP1. 2018 SP2

Netware 6.5 SP8 ({XPR 32 1i1)

e Windows Server 2008 SP2+, 2008 R2 SP1+, 2012+, 2012 R2+, 2016. 2019
LEEARTE (L2, ERENERTRAEES) HEZIUT GUEST IRERS:

e SLED 15SP1

MREFMET I RSZHF, ML RED HAT GUEST 2 {FRAR EISEHF (L3), BNSERRHMAKEN
REEMZRE (L2, ERENERTREES) .

* RHEL 5.11+, 6.9+, 7.7+, 8.0+
RERNMANENAIAT GUEST #FRGHRMHE (L2, ESENRRTRHIESR) !

e Windows 8+, 8.1+, 10+

7.2.1 FEMMCIREIIERRYTEH

AT R Guest RIERLZRIMERE, BRITRSREFEMKEDIEF (IRE) . REXLIRE)
BEFARYERN, BRIBIENER, FEMCEDIEFRRHESOT:
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SUSE Linux Enterprise Server 12/12 SP1/12 SP2
BEENZP

SUSE Linux Enterprise Server 11/11 SP1/11 SP2/11 SP3/11 SP4
BEENZP

SUSE Linux Enterprise Server 10SP4
BaEERERT

RedHat
£ RedHat Enterprise Linux 5.4 M8 S hRA< P2

Windows
SUSE FF & TiEAF Windows BIETF virtio WIREHTER, XLIRGHIIZEE B2 TEE
WMIKsHFEFE (VMDP) R, BXEZER, 135 Mhttps://www.suse.com/products/
vmdriverpack/ .,

7.3 KVM FEEEER

B#l, SUSE % AMD64/Intel 64 1 Arm AArch64 MUK IBM Z LB KVM £ Ei{bo.

° 7£ AMD64/Intel 64 (AR L5 £, KVM ZFE% AMD* (AMD-V) #1 Intel* (VT-x) CPU & Z
HORB L EEINLTHBEIR T, EXIETH A PCHIGERIEINMLTIEE, BI401/0 RIFkRETE
7T (IOMMU) FIE4R /0 B3k (SR-10V)o &R U LA TSI EH CPU RS 215
RN

tux > egrep '(vmx|svm)' /proc/cpuinfo

MBS FREEEELE, NRTENMIERRLISHEEEINE, HECE BIOS KE
2 AL IhRE,

LIRSt 7 S5 LAY AMD64/Intel 64 AbFR2S: http://ark.intel.com/
Products/VirtualizationTechnology # ($3% Intel CPU) , X http://
products.amd.com/ 2 ($t3% AMD CPU)

o £ Arm AR ZEN £, RYIEM Arm Cortex-A15 FFE&@E ArmvT7-A R IRSE I EINML L 1F
B, HAE1E Cortex-A7 1 Cortex-Al7, Armv8-A IR BB,
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Q FE: FEH KVM ISR
X CPU BEF MU ThEERT FRRY, FSE KVM RIZIRER,

VM ENBRSS BB —RARIMEREBAEKRS (F=EE) , 56258 “7£ AMD64 #l Intel 64 £%&
T ,%21T “BAEXR PHRREE. A2, WFENESMLRY Guest BT ERMHIMIMNY
RAM, It&R5N RAM EN E /D S5YIR%LEFIER RAM 248E, 55, BIVENAENETHHN

Guest EDEE— T IERIZOBBLAI,

1.4 INBEXHF

7.4.1 ZEA1 (Dom0)

#® 7.1 IPEESZHF — FH (Domo)
IhiE

PILRFNR 12 T PAFERTR

IR CPU HUEHTE

Bk CPU HUEHIR

FEPA CPU EIE

REHA CPU PR

Intel* VT-x2: FlexPriority. FlexMigrate (F#PRHELEMF AR CPU A%

#51)
Intel* VT-d2 (BAHETZIEFIHBAR LAY DMA EHTIREY)

AMD* IOMMU (B Guest ZIEA43EfUFEHRAY 1/0 TIK)

26
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Q EE: FHBFEETIRNSERYE CPU
AZFFEBITIRMSERIE CPU, BRILURINSNERE VM Guest BIEHA CPU,

7.4.2 FEPME Guest

+:T7.2: hEeZ3F — FEIIME GUEST

Ihie Xen

REPAPIZE AN B HARIS S FAETR =

BB\ CPU $UEHTR =

B4 CPU T84T =

IS EIRATF RN EE =

VM REFMIME =

VM SCRYER B, EEERNERIERMEMRENRSZIE
f5F GDBC #1Tm4kiAi =

X VM B BLE) Dom0 E& =

REFSIK =

PClI Hi@ & (FE3E Netware Guest)

MFRETE, REREHIBERERENIFTELA; BIEEE (AMD* 5 Intel*) #4748
B, BRIEFEAT CPUID #3 (%0, M Intel FlexMigration) , BN ERAIIESEITHR
ZE5RERRELRER. MRERBRFKZE®T VM, BAXERNERFE— X%, ~
T B SRR ABEE TR SN BAEFBohERERY, R CPU M1B1R CPU TELFERAVL
BT B, Xen BEA#E VM AFFIE CPU T B, BMEZ, Guest AILAE 32 i[5} 64 fil, 18
VHS @ JAEEl
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Q iEE: Intel FlexMigration
F32#F Intel FlexMigration 893+ &4, CPU-ID #mBMEIR5 | %A LIRS CPU i1

RYRE M.

7.4.3 =ZEPME Guest

| 7.3 . IPEESZHF — REWIME GUEST

Thie

RE AR EEIARIG B RGN

BB CPU #udEtk

B CPU I E 5T
NS EINRTFRNVEEE
VM REFMIME

VM SERYER

VM RE
R GDBC #1T= 4R iAIR
¥t VM 5] DLAY Dom0 E £

PCl Bi@
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=
=
=
=

B, FEABXRMURRINE
WENRZZE (B, M32

X3 32 i1, M 64 (LT
%% 64 fiI)

=
=

=
=

il

i

KVM

il

17|
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=
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Q E&E: Windows Guest

X EfEFARIZE PV IEEHIER (VMDP) BY, 7 SZHHE Xen # KVM FR#E R REIAPIZS AN RE A
RigeE, UKRWEE. MEDSEMNAREFERIEZREKRN.

JFF KVM, BXZFHRS. IhaE. BiNeNgEM A RFEMRIBUNEMERESYTE
kvm-supported. txt i, HXHER KVM REBH—ER4, BITE /usr/share/doc/
packages/kvm Ik E],
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10
11
12
13
14

15

16

A libvirt BIEEIAL

BapFlfELE libvirtd 31

Guest &% 33

B VM Guest EIE 40
MR 66

BIEfEEF 87

EEM4E 106

fEFA I EIRRECE B 122
£/ virsh ECEREHIN 143

5/ Vagrant BIEEIHIAL 172



8 BoA{FLE libvirtd

EIMEERAZER (KM, Xen. LXC) 5 libvirt APl Z[B]A9@ITE libvirtd SFPIEFERE
B, IWFIPRERHRE VM EVRS 28 LIE1T,. ATREmRit 8 LS T libvirt EF R EE
B (%0 virt-manager) &5 VM 41k 28 L5178 libvirtd &, libvirtd ERZAHIE
REIRIERF API SRIEEIER, FRUTH<SHUBIMEL libvirtd SIOERRE:

tux > sudo systemctl start libvirtd

tux > sudo systemctl status libvirtd

libvirtd.service - Virtualization daemon

Loaded: loaded (/usr/lib/systemd/system/libvirtd.service; enabled)
Active: active (running) since Mon 2014-05-12 08:49:40 EDT; 2s ago
[...]

tux > sudo systemctl stop libvirtd

tux > sudo systemctl status libvirtd

[...]

Active: inactive (dead) since Mon 2014-05-12 08:51:11 EDT; 4s ago
[...]

EBHERASISNBER libvirtd , B YaST R ERERIRFWAU T SHEE
&

tux > sudo systemctl enable libvirtd

O ==: EH%/RS: libvirtd M xendomains

MR libvirtd TEBDH, BFRNBEEHREHT xendomains RS

tux > systemctl is-active xendomains
active

MNRZSIRE active , LEE(ZIE xendomains , ABEABILUEEH libvirtd 5F
IR, MREAFERTESISHEHERS) libvirtd, BIMNEEE|E xendomains B
HE5h. ZBREZRS:
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tux > sudo systemctl stop xendomains
tux > sudo systemctl disable xendomains
tux > sudo systemctl start libvirtd

xendomains # libvirtd RENEHERNRS, NRFENER, AIgE=EMETFH,
f5la0, xendomains FJREREIXBERIER libvirtd BaifY domU,

SLES 15 SP2



9 Guest &3t

VM Guest H—ME S RERRMEUESFBIBRE LR — 11812 VM Guest EEIMEH R IRIECE
XA VM Guest FEETE VM EAARSS 28 EHAREITH, ATRMHEEXRE VM Guest BIEE
EiRBH, BXZR VM Guest 5K, 1BBME 75 "2V EA. Guest FIZIEE o
S5ETREFAGFERRHNERMELL, EIWLFEEFTAER. MRRERFRRIEEII
FNFRHITMA, SRREUSEMCRINEE AT ENE EIREN 51T, #REE
HATERISERIEF, EHEL VM Guest EEHEUAT ENBELE,

BMNIZ T BSESTEM EETRENEWRERSRI AR ERFR R, BXFHE
B, BERERGTFAN

9.1 EF GUI M Guest &3

HiE VM B FREMET A BEMWN LR ERERGIFERITHNI R, AadmMAIiEE
ZEF: EEDWEERSER, BEHEENEMIBOEES M > FiZEIM. BE BT YaST Hik
FEIAME > B Xen 1 KVM BIEEIMAL

1. M YaST SiEIMWIERSEFBEIHE VM AR

ERRER — St BRSNS LR E R, NREEMMERELE VM Guest, 51E
RSN EHERR.

51T Xen BREEEFH VM RS8R L, EaILUEREBLEFEIML Guest £=Z
EEPME Guesto ERILATEA R LEMETT FIREFMAN AR, RIBLLTUERE, HIEFMER
FEBUII AT,

2.

3. RIETE E—DHHFRiAYIER, EFEERMHUTHRE:

it RIER{E (1SO BR{%s% CDROM)
£ VM THARS R HIEE B TR 1SO MIEAIERZR, MRIZMEEIEN libvirt
MR EIRMEN, EHIUERNERIER, BXESER, BELE 12 E
“BIEEE o
HE, EEEEANE VM VMRS 2R RY4IE CD-ROM 3¢ DVD,
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P RE (HTTP. FTP 8§ NFS)
REIERRERERN URL, BT URL BIZEFE ftp://. http://. https://
M nfs://
£ URLIETTT, IRMEEELREXMS (530 AutoYaST 5§ Kickstart) BIERIRLAK A%
2, R URLE, NiZMaBmERKENZNRERS. NRERHIEMILL, B
THEFEETZEEERBEONIRIERT, HFHEFIRERFLEMRZ,

M4E5| S (PXE)
d PXE 5|86, ERERMEISERSLEAIMRZS,

SANRHHZRE
EMMBRERIE VM Guest, EFETE VM EHARSS2Z LIEE IZRERVERIZ, MR
ZBREEEN libvirt (EF RPN ERME, SRAIUERNGEHRER, BXEZE
B, BE8lE 12E “BEME .

. EERFREMBIREFEA/ N CPU &,

MREFE—PTHERTEANMEME, WSERILPE,

%8 VM Guest BIEEINER . SIERMEEIRG, HEMEEFELPIRE—NERIMEME
(BXEAER, BENE 125 "EiEET ) . NREERIERE, 02—

qcow2 BRf&, BRINERT, ZBRGAETFTE /var/lib/libvirt/images T,

REHMERALEIRE, 510, MNREEFTEEM CD 5 DVD BTENRS, ALUEEE

FB 79 thEE AL /E FE 17 SR A BRI P I

. FASNRE—TER LB EMINRTR, MREFERBEEMEUESILEM L
B, BACEEREZAIHEXEE, WEEE MRE T BTFEEMKZIREHNETL,
BEH e

(AN%) WMREFEL—DPRETHIANRE, KERNERSHB, NREERTELEZ
AIEEMXEE, —1 VM Guest EEEXMIEER 23T, BXECE VM Guest BUIF4RER,
BEENE 145 “EREIWEERSREEEII -

TRECEE, BEHfin%E.
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() =T BASREBALEIN
RIFE— BN EEBEH AT ORFFE, FEAAR BN e -ae-m) 2
VM EHVRSERIES, BFRREBAENN. EMNERRRG HoR ik
VM EHURSE. & ol . M 3 shift SREEBEARHR, AEHRASRDT
KEOREAGASREBAE M.

a0, BIE ctrl - ALt - F2 {E3BL5 Linux B, B3R ctrl =&, RAER
ALt - F2 , AL Aut =R, AIBIE ctrli-F2

ERE VM Guest BN KREZ G, #RAILEEIWEESEPERMHRINEE,

9.2 HFEepS{THEA virt-install &%

virt-install 21 &<iTIT A, SEEEER libvirt ERIEFREIN. MNRETEER
BREFRE, XEEEMLENVLETSE, tkTE+9EHA,

virt-install @M EFMHAE, EREEXKEHSTHX. THARVLENT X, BXIF4AE
B, 2 virt-install (1) F5i.

—RRET

° --name VM GUEST NAME : ¥SEFEIMNEIRIR, ZBIRNIER—EZE LB
REIRZF B HMBIFAE Guest PR —, ZBFATEIEM R Guest WEZEX
f, ERILLER virsh ERAZBRFKIAIE Guest, BMPIEEFHHFM _-. 1+
Fio

e --memory REQUIRED MEMORY : A MB AER{IEED AT EMNBAEE.

e --vcpus NUMBER OF CPUS: 18EREMA CPUE., BERG&EMRE, EIMLIESS
HEN/NTFREFTYELIESRHE,
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EPIEER

e --paravirt: TEFEIUK Guest, IR VM ENIRSZ2EZIFF EINLFA 2 EI
%, XMEHINRE,

° --hvm: RELEME Guest.

e --virt-type HYPERVISOR: {SEBREEERF. ZIFWEN kvm. xen I

1xco

Guest fi&fF

S --disk. --filesystem B --nodisks TENFEIMIBIGEZZER, Fa, --
disk size=10 REBREREEFNEIAMGKMUELSRE 10 GB &, HRELHERT VM
Guest, --filesystem /export/path/on/vmhost 38E VM ENRZZLESH
El Guest WER. --nodisks TEAHARMGEFH VM Guest (EEEASKES CD BB
f2) o

RERHZE

f£MA --location. --cdrom. --pxe. --import Bf --boot IEEZEH*.

IBRIRE

M --graphics VALUE EDHEEMfAIIAIRIZ S, SUSE Linux Enterprise Server 4
& vnc 3% none,

NRMEAVNC, virt-install BEiXEE) virt-viewer . 1R virt-viewer kR%E

KNLEIET, BEEREREFNEESRFohERESEI VM Guest, ZE3(FHLE virt-install
BrhEAR2s, B --noautoconsole, BEEXAFIHE VNC 2IEHNOL, BEALU
Ti&J%: --graphics vnc,password=PASSWORD

MREER --graphics none, FAJLUBIIRERAZIHFHARS (%0 SSH 3 VNC) 4
i8] VM Guest, ISR ERAREFM TRNAERERGTIREXLERS.

£EAHZH Initrd 321§

36

Al L BIZEE RERRFIRIZAM Initrd, B30, 1I5EXRBEMEIRERIRZ Initrd, 1%
BMERE, BN (HEERE) ,F16E “REMNKLER ,F 1647 “FohkRE
HTTP fi&1FE" o

BEBEHMS IS B, BFEA --extra-args &L AR B TFIEEMERE, BX
HAEER, 580 (BIEEm) ,FTE ‘SIS .
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f519.1 : M HTTP IRSZ232E £ 4#Z#0 INITRD

root # virt-install --location "http://example.tld/REPOSITORY/DVD1/" \
--extra-args="textmode=1" --name "SLES15" --memory 2048 --virt-type kvm\
--connect gemu:///system --disk size=10 --graphics vnc \

--network network=vnet nated

BRERSG
BRIARSXER virt-install ZENHREMVEREG G, BEERAEH S, B TE
BRBIFFRER --extra-args="console=ttyS0 textmode=1":

tux > virt-install --virt-type kvm --name slesl2 --memory 1024 \
--disk /var/lib/libvirt/images/diskl.qcow2 --os-variant slesl2
--extra-args="console=ttySO textmode=1" --graphics none

ZETHGE, VM BERFR /etc/default/grub XHELEH, £
GRUB_CMDLINE_LINUX DEFAULT #7H#%& console=ttySe %I,

£ UEFI f1&k 23T
IR 6.5 L4 UEFI 25 HERLEE OVMF, SAG¥R - -boot uefi iEBURINE!
virt-install &<,
EFER OVMF B VM B, B BmERALL5|T. BEEASENEH, BEA --boot
loader=/usr/share/qgemu/ovmf-VERSION.bin, &% VERSION B AFFEMNX
o

f519.2 : virt-install <1750

TEHNFELITRHIEEIETE virtio IIHRMEEF M RAYHFT SUSE Linux Enterprise
Desktop 12 EE#lHl. T©IFCIEEHAY 10 GB qcow2 HEEMUEIERfEETIE, RERERERN
F 41 CD-ROM IRThES. Lhan<STTRMER VNC BfZ, HBEmBmEREF i,

KVM

tux > virt-install --connect gemu:///system --virt-type kvm --name
sled12 \

--memory 1024 --disk size=10 --cdrom /dev/cdrom --graphics vnc \
--os-variant sled12
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Xen

tux > virt-install --connect xen:// --virt-type xen --name sledl2 \
--memory 1024 --disk size=10 --cdrom /dev/cdrom --graphics vnc \

--0s-variant sledl2

9.3 Sk Guest RI=HZE

ATRHBEXREBL T EERECHEVIEE (BIERRAFIIMREMIN~Mm) B9,

9.3.1 7 Windows Guest H{ERRESIK

REFESKEEIBITIER VM Guest FTARTEEMN A%, KVM # Xen BR ERIZFABIRHLL S
%, BEE Guest B #Ft A%,

£ T openSUSE # SLE Y Guest 2 A7 SIK, M Windows Guest frZid@id 14/ AXahi2 =
1 (VMDP) (https://www.suse.com/products/vmdriverpack/) # RIBHSIXER, BFEISE
HERARFEKRTF S Windows Guest BeEMIHIIGATE, BHRITUTSE:

1. REKRAREETFI/NFHIIBER Windows Guest,
2. 7£ Windows Guest FREEIMNIRcIIZFE, UIREPIHEIRENIER,
3. X Windows Guest,

4, 3% Windows Guest WRAREFEIEE NFIEE,

5. BRBE5) Windows Guest,

932 AREFESHIIN~m

FEet2ER S (%0 SUSE Linux Enterprise Server) AFERESIERESMIINFT R. INRHM
M= mREREEE SUSE Customer Center 121819, MEFHITHZRR VM Guest &, 1R
ZRIRZEIE CD/DVD 5 ISO MR, MFEEM VM Guest TR ARGIRMEAT AR IEARILER
AR AN~ AR,
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MREFEANEET GUINEE, BERSHNRE—PRFTLEZAEENEE, HiBER
NNEEFE > (EFARNMIANF 5 1SO BGR, IEEMRAIERTRE, HIGLEZLEENGEN CD-ROM,
NREEMNHSITREN, WEEMERA --disk BHMAR - -cdrom FIZEEIA CD/DVD IX
gk, REAE—MEENIREHITSIS. TEMNTHISRF SUSE Enterprise Storage ¥ &R
SUSE Linux Enterprise Server 15 —H %k

tux > virt-install --name slesl5+storage --memory 2048 --disk size=10 \
--disk /path/to/SLE-15-SP2-Full-ARCH-GM-medial.iso-x86 64-GM-
DVD1.iso,device=cdrom \
--disk /path/to/SUSE-Enterprise-Storage-VERSION-DVD-ARCH-
Medial.iso,device=cdrom \

--graphics vnc --os-variant slesl5
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10 EZ VM Guest &1E

EREIWEERETLNAIEFNEER LT LER virsh AILSERASD EEES, FlUE
ENE{FLE VM Guest, MEET VNC EZFIEAEH S, MRENERARREHTT,

Q iE: EETIE VM EHARS LR LA VM Guest
R VM ENARS S LB T IV EIERE. virsh M virt-viewer X libvirt
TH, WalERTIREEEN LA VM Guest, FiT, EHAILUEEITIE VM AR
5528 FAY VM Guest, XEBEEEHN LA libvirt BREZZHANE. EXEHE, E5S
MELILE “FERNENR .
EFERARMWEIRESR SR EREIN, FTEIREBE 11227 “EHEDR
EIRREEEE PRIgEEE. NR@ET virsh 3 virt-viewer &5
IEEN, FEFEHESE -c IEEEZE URI (fl#0, virsh -c qemu+tls://
saturn.example.com/system 5{ virsh -c xen+ssh://) . & URI B9 =
BURTFEZRBMBAEIRRER — BXAT, BFENE 1127 “EEE UM EHES
2 o
KREFIHBPFABRGIEREEERE URL,

10.1 %H VM Guest

VM Guest 5|&RE/R VM EXARSZ 2 LA Libvirt EEMFFE VM Guest,

10.1.1 {EAEPVEIESTIE VM Guest

MW EERENTEOITIHEMEZNS S VM EAMRS2EHFE VM Guest, &1 VM Guest
BEZZIBENNBMRARES (EEiEiT. EEEHEXE) , XEEFRLUENR. X4 CPU
ERRFITIAET.
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10.1.2 {EF virsh 5t VM Guest
fEM virsh list a3 AJEREX VM Guest BY%IIEK:
SILHFRB IETEIETTHY Guest

tux > virsh list
FIHFRE IETEE1THY Guest AR AEETRY Guest

tux > virsh list --all

BXiFMAEBMEMEIR, 580 virsh help list 5 man 1 virsh,

10.2 @ IIFH| & 1518] VM Guest

AILUEE VNC F# (BiEdla) FBTIERE (WRZ Guest IERFARIZR) A8 VM
Guest,

10.2.1 fTHERERS

TS VM Guest EEMEIEH ] 5Z1TENRE, milFEEY VNC EZS5YEENRZE
—1¥, YIRIHIE UNC IRSBFESMRIE, RARERERABASE (WRER) MO,
HEBREHN UNCIZHI GRS, JAREHR T , TEEBEIEHaINIER. BERBOLE, 15

¥ ALt - ctrl

() =R T4 (B3 AT
A LEERI SFEAR, FNAT BRTE/NATSE, 15M VM Guest RINLEEIIREANIZ
To BXEZER, BEUE 1457 "MNEE"

REHGHE (FIE0 cerl - ALt -pel ) HEHEERE, FRZEL VM Guest, ERULRAEHEE

4G VM Guest, 157E VNC BARFTAZINERS, AEEEMENASREIL (XIEREM
EIEBEM virt-viewer B, LIXERBATA, EBEDWEESS, AJLURRET: B4E5
LR A PR “HREET ThEk.
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Q iFE: ZHMIUNCEER
Big S, FrE UNC EE2FEAHEESI VM Guest BYITHI B, BINREIEA SASL &
P IQIER /3K TLS/SSL & #2RiA10] Guest B, BRARRNIEEFLLIREPR, tightvnc T
tigervnc HE I VNC BERIETFZIF SASL SPIIE, thALHF TLS/SSL, M—rIE
KREMWNEIEEM virt-viewer WTHEZ Remmina (F8N (E1EiEm) ,F10E
“BE VNC IZiZEF=1E” ,56 1027 “Remmina: ZEEREEFE ) o

10.2.1.1 EREMVEESITHEREG S
1. EEMERSEF, GRBEHE VM Guest
2. MBS RIEIRITH

10.2.1.2 fEAvirt-viewer ITHEFIZFIS

virt-viewer B—MNEEN VNCEEZS, HPHRMTHFER VM Guest I=H| 8 89ThEE, I
M, Ll “wait” EXBoHZEELS, ELBERT, ©S25AFF VM Guest Bah, AEBEIL
%%, e EEMEEIIES S/ VM Guest,

virt-viewer #&#R. ID 8 UUID Xf VM Guest #1734k, /A virsh list --all &3k
BX L ¥R 1R,

BEZIIEAEEITHEGEM Guest, 1HFEMA ID. UUID HE#F. BEXHHI VM Guest i&F ID —
TR EetR UUID SR MRS HEE &R,

EHEEI ID 73 8 BY Guest
tux > virt-viewer 8

EIEFIR A slesl2 WIEERD Guest; Guest BENE, EEFOAMSITH
tux > virt-viewer --wait slesl2

SNRFEMA - -wait %D, BIE VM Guest ILZIKIETT, LEFRENERE, 5 Guest BEpHY,
BERIZRE.
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BXFMAER, 2N virt-viewer --help = man 1 virt-viewer,

Q FE: & SSH BImBEERNEANDS
fEA virt-viewer &3 SSH R5ZRZFNZEILEZN, FEHA SSH OSSR, &
—RAFMA libvirt #TEHRIE, £ RATFME VNC RESS[HTEMHRIE =4
O$EEE BB virt-viewer B8 $1T_EIR1H,

10.2.2 FIHSTEGS

ZihnEPWINERZE S, TETIHE VM Guest R Fin EIRME—1MERIFR,. HE, A
i BITIEHIEH virsh £ HiARIER libvirt EIZMESWL. BHIIHERA “slesl2”
B9 VM Guest EZRBITIERIG, BIBITTU TS

tux > virsh console slesl2

virsh console #EZFHENAIANGE: --safe WARMMSARIARIEFIE, --force EiF
BEZAl A SFEMARIENEE, XM PMIEER Guest BIERFANZFHF.

Guest IRERAMMIZFFRITIEFIGIHR, HEZRERALZIELUNLE, TeeiBEdHTE
H B EER VM Guest, BXIFMER, BEM Guest BIERFAF M.

@ $€7~ . 79 SUSE Linux Enterprise Guest 1 openSUSE Guest
B SBTIEHI 8 1A
SUSE Linux Enterprise 1 openSUSE RERIARZ A HRITIEFIG . BERRAE, BT
IRLEZ: S

SLES 12 #1 Up/openSUSE
25 YaST 5| SMERFRRHNIRBN A ZS LR, & console=ttySO 7N
BFELARZGEITEH.

SLES 11
BTN YaST 5| SMEBREFER, HiEREANHBERITIERSHENGISH, &
BimiE, HI& console=ttySO FMBNFERANEANZGSITEE, L, 1BHRIE
/etc/inittab HEUHIREE U TRENIT:
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#5S0:12345:respawn:/sbin/agetty -L 9600 ttySO vt102

10.3 EX VM Guest BVIRE: Boh. Bk, HE=E

BT LAEF RN EIEE3T virsh RFEh. FLEEEE VM Guest, EIERI LG VM Guest BRE
F7ESIT VM EHARS 2B BEhR R,

KH VM Guest BY, AEHIEREXVIEFIXN. E—MRIENERERFIR TR LB
RSk, BT SEHEHMEAN T XEM. sBFIXH IS VM Guest LRI M RFIRIAFT
IEER,

O =% EExN
EREBITIERE RN, S0 VM Guest BEBEHIZFF ACPl, IR Guest BERAEMNE
PRI, METTE VM Guest 1R ACPI,

1RHE Guest IR1ERSE, BEBAER ACPI AIREEFR B MMITIEE XM FEEFIFEHFER
Guest Z g, SBIVEINFTE#ITIAMES|S ML, 140, openSUSE 3§ SUSE Linux
Enterprise Desktop AJREEE XS PolKit FINABEXNMES T, HBIRBEFFE VM
Guest XAt EREL,

WREZREE Windows XP/Windows Server 2003 Guest BRjal/2B T ACPI, RE VM
Guest ECERFHE ACPI HA BB, BXEZER, BEI:

e https://support.microsoft.com/en-us/kb/314088 2

e https://support.microsoft.com/en-us/kb/309283 2

Toit VM Guest BIEC B UNMA], 1ALKRERTT UM Guest IR1ERZNERLINIE & X,

10.3.1 (ERAREPMEERIECX VM Guest RYRZS

I LU EEIMWIE IR EE M8 VNC B ELX VM Guest AT,
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312 10.1 | EITENNEERBTOESIRES
1. AEEEFED VM Guest I,
2. EEHFEEREFRET. GEHEFR—PEAIEDT,

318 10.2 : & VNC HOESIKS

10.3.1.1 BzniE5h VM Guest

2. FTEESEIWIRER, EFETT. ZEHEP—DRED,

1. ®IRE 102,117 “ERHEIEESETAER SIS RFmR$TAF VNC 'O,

EEILATES S VM EH1ARSS 256 B EhEE) Guest, LLINEERRIAKRBRA, TENE D VM Guest £

MER. TEERECEILINEE,
1. EEIMWEIEEEHINE VM Guest IUFTFFEITHIA,
2. EFVE > AT H VM Guest BEEEE Mo

3. EEFESISED, AREREENSISHEEIEMUL

4. BEHNAREFHECE,

10.3.2 f#EM virsh B4 VM Guest BPIRZS
UTTRAIEEREZE N “sles12” HJVM Guest BIRTE,
Fi&

tux > virsh start slesl2

tux > virsh suspend slesl?2

44 (BEEHI VM Guest)

tux > virsh resume slesl?2
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E5|%

tux > virsh reboot slesl2
IEE XM

tux > virsh shutdown sles12
SRR

tux > virsh destroy slesl2
FEB=REEh

tux > virsh autostart slesl2

XHABEE

tux > virsh autostart --disable slesl2

10.4 REFMME VM Guest BVIRES

R7F VM Guest 2R EEAFNRIIRE, ZIRIEEMTFRITENIAE, RFH VM Guest AL
PR MR E BB RFHIE TR,

R1FEE, VM Guest $2EE, HAFIATFRESRREIEE, AFZ Guest (F1k, ZIRIER
KB VM Guest BINEENTA—E 5. REEDWAZHNNKEATARENAERZ, RE
Bf, VM Guest BIR7EIEIREE] VM EXARS 25 BB HATE .

R E RV TRIREFR VM Guest RTFIRE XM HBEN% Guest, % Guest RR51F, T2
TEURIREENMUEREIETT, ZIREEMDUTRUEARRIRS.

VM Guest REFINEMNREX . EHREFRFINSXEEBNTE, BbiTTEANXHGX
N (LAMB 79814i1) , 57E Guest LA TS

tux > free -mh | awk '/"Mem:/ {print $3}'

=5 IBARMEFREN Guest
FREFRFIRER, BRES|SHEREN VM Guest, XM BB BN
REHNRNFRERRET, BElESHEME Guest B¥ &£ ™ EHiR.
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BAREBHRERAREN VM Guest, BERAMERIE, MREZEMA virsh REFEM
Guest By, BRI AEREMMNEESFHME, EXMBERT, BSUER virsh #1T
(UE=H

O == (WERATHAERKEN raw. qcow2 BI VM Guest
XY VM Guest ERREINEE A raw (.img) 8 qcow? AR, AR LUREFEFME Z
VM Guest,

10.4.1 fEREMVEERRT/IME

i3#£ 10.3 | fR7F VM GUEST

1. ¥77F VM Guest BY VNC IEEE O, #fR1% Guest IETEIETTo
2. EEZEBINL > XA > RTFo

212 10.4 : %= VM GUEST

1. #TFF VM Guest B9 VNC EEE . #R1Z Guest RiE1To

2. EEREN > S
g03R VM Guest LIFTZEREMW EERREFRN, WRARFASNERMIATIZ17% Guest
BOIRI, BIEFRES: A MERFN GuestPFTRNEXER virsh REFHNITENL
REEET

10.4.2 f{ER virsh R®EFEMRE
fEF virsh save @S REEBITEH VM Guest, HIEEERBEREFIIN G-

R7F8 7 opensusel3 M Guest

tux > virsh save opensusel3 /virtual/saves/opensusel3.vmsav

R77ID 53 37 B9 Guest

tux > virsh save 37 /virtual/saves/opensusel3.vmsave
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E{%E VM Guest, 15 virsh restore:

tux > virsh restore /virtual/saves/opensusel3.vmsave

10.5 GIEZEMERRME

VM Guest IREBZEENEIMAAVIRER, 838 CPU. RAM, ZEIIRE, UKFIERIEHENA
. BEREIMIRER, FrEERIEEIIFEEAR qcow HMEREGERIN, #FEEFELE—T
EEEEAIEN.

REBAEILLEF T EAME S ENEREURS. EREAERNEENEREAEBNH R,
IR+ B R, BEI—1ME VM Guest T XARE T RIZRIIRIR/E, FTE5IF1% Guest, £
Zi B R 2 5 NEEBFRE EcERSE B RIRF &K,

==
@ /E/%\

IRER(NIE KVM VM EAARSS 88 £ 3745,

10.5.1 A&
BE MERBATHRRBILR:

RERIRER
RIFEIRIE VM Guest BY gcow2 XHFHRRIIRIR, ZXHEERFHIRBIRS, UKRBEE
REBLLR A ENEL. ARPREBHEZNERENEEBEFE—IXHHR, RS EES
MIENZE SRS,

FhERIRER
BIREIMERIREREY, ZIRTFIRIAE qcow2 XHFFRHIRNRR, FERZEIE—THB qcow?
XHERTEREN. RIEXHFEITA “BE° XH® “Bit” X1, SSFEEEH
XHRA BE XM TRE" XfF. &% VM Guest BY, SMEBIRIRIRE M. (BIMERIR
RBAZ RNV EEENZR, B EEREET virsh BiBR. BX QEMU HSMEBIRIRAIIF
MES, BENE 31.24 7 “BRIRFHERE o
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SERFIRER
SR8 VM Guest IEFEEITHIEIZZBIIRIR, AIBEBRETRIRSIFRIFIRE UK AFMBEEIR
&, MEEA virsh BSMERSERFIRIR ISR AFINSH /B EIR TS,

R IRER

ETEXHAR VM Guest gIZRRIZ, BT Guest BB #HEEFILLBREREMARTR,
FEILE It S IRBR AT R R AR R e B o

10.5.2 (ERAEMEERCZEM SRR

O == (RAIRE
BN B IR 2N R SR B AR A O A BB IR ER

BRI ERSDITARREENE, BIRRE 102,117 “EREMEEETERE
HlE" BAMRITAH VNC B0, WAEERME > (RIE, NRHTAEEFRNERE VM R,

XHF) EHALM) BBV RERE(K)

IEI 5} L= o »: @I q t ®
4 Basic installataion incl. Snapshot 'Basic installataion incl. SMT for CLOUD4'
VM R BEXF Bl 2020-10-13 12:15:53
g Basic installataion incl.-- R T =F 3|
VM R £
frec=t Skl sk
wu Basic installataion incl.-

VM A B
m Basic installataion incl.--

M 7 B REGE: RFHETH
Beat2 running
VMR TRE
i Beate3 running
M i XA
Betal Running
VM RS B
Beta2 prepared
VM R B
wu Beta3 admin node dep--
VM RS B
Beta3 prepared
VM RS B
Cloud2 GM running
VM R ERE
+ L @ ®

FIF(A)
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Fi% VM Guest WIIBRIRFIR B REBONAEM, EREIRIRBHEZENIIRZ. X
AN ERYIRPHRITFCAREBRAT . XEATEERBIOATEME. EEVRIRET VM
Guest BPRE UK, IE1TH Guest WRIRIEBIE—1NRREE, FJUEZRTIAETRE
PRI, EMIREREIEAR AT E R,

10.5.2.1 RIERER
EEEY VM Guest RURTIRIR, IEHITLAUTRME:
1. (F)ik) NREZCIEMAIRE, 1HXHE VM Guest,

2. S5 VNC &OE AR,
pIERIEEONSIT .

3. RHEETAINER (Aik) . BEREBERITEERZZT. AABELURIRNZRE, &
A “BRMRI .

4. BETEAAEIA

10.5.2.2 fHIpRIRER
EMIBR VM Guest BYIRER, BHITLATIR(E:
1. 82F VNC EOL TARIMIER,

2. BEHEEMHIABIER.

10.5.2.3 [SEhRER
EEEHREE, BT TR
1. #F VNC BOE TR,

2. BEHEWHINSED.
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10.5.3 {£R virsh SIEMEERER

BHIHEME UTFREIFA adnin server) WEAEIAIRE, 55T snapshot-1list

ALAN .
Y.

tux > virsh snapshot-list --domain sle-ha-nodel

Name

Creation Time

sleha 12 sp2 b2 two node cluster 2016-06-06 15:04:31 +0200 shutoff
sleha 12 sp2 b3 two node cluster 2016-07-04 14:01:41 +0200 shutoff
sleha 12 sp2 b4 two node cluster 2016-07-14 10:44:51 +0200 shutoff
sleha 12 sp2 rc3 two node cluster 2016-10-10 09:40:12 +0200 shutoff
sleha 12 sp2 gmc_two node cluster 2016-10-24 17:00:14 +0200 shutoff
sleha 12 sp3 gm two node cluster 2017-08-02 12:19:37 +0200 shutoff
sleha 12 sp3 rcl two node cluster 2017-06-13 13:34:19 +0200 shutoff
sleha 12 sp3 rc2 two node cluster 2017-06-30 11:51:24 +0200 shutoff

sleha 15 b6 two node cluster 2018-02-07 15:08:09 +0100 shutoff
sleha 15 rcl one-node 2018-03-09 16:32:38 +0100 shutoff

M snapshot-current ®<ERERBEIHIIRIE:

tux > virsh snapshot-current --domain admin_ server

Basic installation incl. SMT for CLOUD4

iE{T snapshot-info A< AI LUIRENE K4S IRIRRIA T

tux > virsh snapshot-info --domain admin_server \
-name "Basic installation incl. SMT for CLOUD4"

Name:
Domain:
Current:
State:
Location:
Parent:
Children:

Descendants:

Metadata:

51

Basic installation incl.

admin_server
yes
shutoff

internal

Basic installation incl.

0
0
yes

SMT for CLOUD4

SMT for CLOUD3-HA
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BT
VARN)

10.5.3.1 GIERZP
EHE VM Guest FIRNEPIRIR (LBIHARAVIRER) , IBIRWTFRER snapshot-create-

as ¥

tux > virsh snapshot-create-as --domain admin server@ --name "Snapshot 1"@ \

--description "First snapshot" ©

0 HZ. ¥E
@ REREM. EER “BRAMEI , XEFEJUERMMIRGZIRE,
(3) H&/ \\E,J'LHEEO o

10.5.3.2 GIESMERIRER

ﬁm Vl rsh TLX@HX Guest |7§|T?’Ij(,u*ﬂ/jz@ﬁﬁ'lkluE’nggﬁ'rﬂﬁﬁo
EFITEEY Guest BARRISSAIFIAAIMERIRER, JBE4EE - -disk-only &I

tux > virsh snapshot-create-as --domain admin server --name \

"0ffline external snapshot" --disk-only
BILUERE - -diskspec EHURIZHISMEXGHRIEIEA

tux > virsh snapshot-create-as --domain admin server --name \
"0ffline external snapshot" \
--disk-only --diskspec vda,snapshot=external, file=/path/to/snapshot file

EHEY Guest RTFAYSCESSMERIRER, 1B4EE - - live # - -memspec JEIR:

tux > virsh snapshot-create-as --domain admin server --name \
"0ffline external snapshot" --live \
--memspec snapshot=external, file=/path/to/snapshot file

EHE Guest BN ATFIRSHISCESIMERIRER, 1BRF --live. --diskspec # --
memspec EIEEER:
tux > virsh snapshot-create-as --domain admin server --name \

"0ffline external snapshot" --live \
--memspec snapshot=external, file=/path/to/snapshot file
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--diskspec vda, snapshot=external, file=/path/to/snapshot file

BXELZAT, ES0 man 1 virsh F8 “REGS &9,

10.5.3.3  MFRIRER
TSGR virsh MIBRSNIBIRER, EEMIFR VM Guest BIPIEBIRERF RS HL 5 R OB AL SSIA], 1518

A snapshot-delete @<

tux > virsh snapshot-delete --domain admin server --snapshotname "Snapshot 2"

10.5.3.4 [ZoHRER
EEEREE, EfEA snapshot-revert m<:
tux > virsh snapshot-revert --domain admin_ server --snapshotname "Snapshot 1"

EEhHFiRiE (BFB5h VM Guest BIIRER) , 6 --current EEEE, FHEERETIR
BER:

tux > virsh snapshot-revert --domain admin server --current

10.6 PR VM Guest

INBERT, EA virsh fER VM Guest RE2E[RE XML ELE. HATEIARSMIBRIEIZAOME
Fi%%E, REERUES— VM Guest B EFRZEFIRE. FHEIMEEZ1E 0] LRI
Guest EFE XM — XEWEKIERR1Z Guest,

10.6.1 {EREIMVEIEMIPR VM Guest

1. FEMVIEESEF, ERBEED VM Guest I,

2. M ETEREAEEFEMIFR.

3. — MRINEOSITH. BEMIFRAKAERRZ VM Guest, ZMIBFREIERAIIRE,
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&I 0] LUBE BUEM & X BA B 877 SRR A MIBR Guest BIEIMEER . ZMIBRIZ(EBARA]
M8,

10.6.2 fEA virsh fif& VM Guest

ZMIBR VM Guest, FBIRRFHXE. TEMBRZITHR Gueste BEXXHNNER, FS
M5 1037 “BEX VM Guest BPRTES: BEb. FLlE. EE”

ZfEMA virsh iR VM Guest, 3FIE1T virsh undefine VM NAME,

tux > virsh undefine slesl12

28 P BEFRIERRIEE S BED, NRXLEESRE libvirt B3, IHIRIRE 12247 "M
fEFBRHIERE" AR EMRER.

10.7 1F## VM Guest

EIMEBNEBRMBEZ—R VM Guest AIIE1H, HES VM EHIRSSHE L TEFBNMEEZXH
B, SESZENIEHE, TR Guest T%E |5 —8 VM ENARS 28, KVM Fl Xen EE
FF ‘2B 3%, TEUCHAE), VM Guest iFART Ao

10.7.1 FBEX

BRI VM Guest Fi5E|5—& VM ENARS 2, FHEUTEK:

o BIRASM BT A SR AHERERLEN,

o XWAIENBIYRIpRMEFRE (W, @3 NFS8(iSCSl) , FRMBIRMEFIRE
EREAXRA BN LIMEEY. BXESER, BELE 125 "EE2#EE
TEE B HRIEERER) CD-ROM S EMRGHFEFTIHER, R, EEILURRS 141171

“MEF I E ISR AN B AR A B, CD/DVD-ROM #R4A” HRFRRTE T % Z Al FF Hi&

%,

o XA VM ENARS 2 LEFEIEIT libvirtd , HEEUAEEBITHMERENENR
EN (kM) BIEiE libvirt &%, BXEFEESR, BEF £ 1137 "LERIZE

=
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55

o IRBFRENLEETOALE, NWFERITHROUARES. NREEIBHEFEE R
O, libvirt M 49152:49215 SERIREE—NiRH. HRTEE R LRIBAIEPRET
FtROSERE (B SFmERE RO,

o EHMBEARHBENNITHNE LHNE—FWNP, ST EMNEINETAERSIF.

o 25 FBFE VM EVRSEZSZHINEE gemu BFPBIMERF UID, HEE kvm. gemu I
libvirt £BRY48E[E] GID,

o BMENLABEFEEESITHEEFENER VM Guest, IIREFEEXHANERZITEMN,
HEEERHKES,

o % VM Guest Bz #5pR T4/ CPU BUS LISMYFRE CPU B 5,
o SATA MBI HERB AT,
o XHERFHBINRERA T,

o B7E VM EHIRE B VM Guest HREEE LM, EBME 185 “UM Guest B
HIZE” ,

o TEREYIEIREMENTIE Guest, BaI, 7EFEAERSE PCl Hi@Z{ SR-10V IhEERVIK&E
B, AXIFEETRE, MRFEZFERNTRE, WEFERRGEEINY (FEMLHEEMN
%) o

o ZEFERISEBEREENTIZIEE, BN: £ 1757 “EEENNEETEZNEN" |
o R&FmEERE (BIa0, M SLES 15SP2 i3] 15SP1)

* SUSE IEATFZHFiE VM Guest MIBTT LTSS FmR=RIRE B8 VM 4RSS, FiEE
i5fT[E— SLES FERRATEFHHIRSEH VM EH1ARSE 2. FIi0, & VM Guest M SLES
12 SP2 EHEF%H SLES 12 SP5 EHlo XFM LTSS :F B EIEFHAIARSZS BAIFE, SUSE
QSPTRERENE, BESHTERXEN VM Guest Z BT EMILH M.

° Eﬁfﬁi*ﬂi ) Eﬂf?ﬁ E imfﬁ:fﬁ_ﬂg?éﬁpo

° FREENBRREEES] (LHR spectre RBERH) MiztER. EFEENLERE
SUSE Linux Enterprise Server BE#r E BN AT S B AV,

EBER SLES 15 SP2



10.7.2 fEREIEESEHITIER

EFR B EIEEEE VM Guest BY, EMEH BN LEMEIWERSHAER, EAUE
RENHBEIREN LEREIWEIERS, EEAUEXREZIMIEN LBE). MNTFE—ME

77t

56

BREEEBRN S BIRENMRENEILITIEERE,

1. BriEIWEES, HASERENSURENZILER. NREIWEERSFIZEEIREN

SREN RN, WFEBSXMEENEMRILER,

. BRBHEIER VM Guest, AFERETZ, HfRiZ Guest ETEIEITTHEERF — XHMY

Guest TiET#,

©) =% EaTnE
BRI RERSE—EREE, FHE VM Guest, XEHTFERAFIEFTIRRIEI
MEERPRY “BAERE" RN,

Kt

. A VM Guest EFE—1M £l MWRFABHNERENARET, BFHRAEACEERENZEN.

BEEATEZIZEIVRBINED, FEEETRERED, URBFRENHLE (P
NS ENRZ) FMim o MRIBET IR, EAIFEEHILL,

TESLETT, EEEIBEAKAMN FRHALE) EEEMN (ERZNER) -
LEIMRATIR R R T — NMET A IF A L2 2T, ERTFERRERA VM ENARS
BEFNRRTHITIS, XETLINETH, BN SaiicERBERER
cache="none" /0_DIRECT BYIER FRM—EH VM Guest fEFEERT, L&A FE(E
Fo

© & HEEm
ERIENEIMNEIESRAS, XRTHATFRETRHENED, ERENENS

%%, 1A virsh,

. BRITER, IBRGTZ.

IETERE, TEEOKEXA, % VM Guest BEENFITE M BRI E ORI EN
Eo RI8 VM Guest HRITEBREN LER FXRIVKD) o
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10.7.3 {FHA virsh #7117

E(HH virsh migrate &% VM Guest, EEEREBEZIHIRIEE EIINTZIZERR VM £
MRS 2, RAASSEEETNLET. TBEGSWTAR:

tux > virsh migrate [OPTIONS] VM ID or NAME CONNECTION URI [--migrateuri
tcp://REMOTE _HOST:PORT]

TEIE T REENED, BX5TEIIR, 550 virsh help migrate,
--live

PITERES, MRKIEEUE, Guest BETHHEERE ( “BHLER” )
- -suspend

WITHNNER, BEFREREEREN LR VM Guest,

--persistent
AINER T, TBAI VM Guest RZ2ER 4TS, EIt Guest XiFlla, RASBENEBTR
ENLEMFEEE, ERIAFXAEIZEZTRAETZ,

--undefinesource
NFIEE LT, FIhiEfE, RMERREEN LA VM Guest EX (BR=MIFREZEIL
Guest BIEEIMRER) o

--parallel --parallel-connections NUM OF CONNECTIONS
HEMEBEIETEERENS BIRENZBINMEHEEEMET, sTUUERHITISRRE
SESHIEELE, TAE 40GB MKZZEOMNEN L, FIReREEM MEBAIET seEEE
18, ERFHITIS A UIKIBZEFEEE ANTE VM FRrFRAYETE,

AR mercury.example.com fE/IRRSE, £ jupiter.example.com fEABIRRSE;
VM Guest 92 #F 4 opensusel3l, ID A 37,

EARRIASEH#ITHINERS
tux > virsh migrate 37 gemu+ssh://tux@jupiter.example.com/system
EARIASHH#TREXIERS

tux > virsh migrate --live opensusel3l gemu+ssh://tux@jupiter.example.com/

system
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KAMLEERS; MIFRELR VM EX

tux > virsh migrate --live --persistent --undefinesource 37 \

gemu+tls://tux@jupiter.example.com/system
fEMIKO 49152 #{TRINER

tux > virsh migrate opensusel3l gemu+ssh://tux@jupiter.example.com/system \

--migrateuri tcp://@jupiter.example.com:49152

Q 1B BSTHSKAMTBMLR
FRINBERT, virsh migrate AIBHREN LRI VM Guest SIBENY (BRS) &l
BEXNIRARLE Guest BB EREBEREN L. BREBIEESTE Guest XHEMIRS
23 ER,
EHEREN LM Guest BIEXARIZE, BFEHAFX --persistent, EXNMRAHIE
& Guest WAL SRBAERIEN L. BFiEM - -undefinesource 5 --persistent
BEERTUEI “BIER F8, FIERT, BEEMENLIEKARIZE, Hifllkk
BEN_EBIRRES,
REWYAER --undefinesource MAER --persistent &M, AAXESHR
VM Guest EXII=7EBIREN LR Guest XFFER

10.7.4 D T#ERA)

10.7.4.1 SHfEEFX

BAZESHMHERX, WEEINZEHEE Guest g, aJLUBIE—4& NFS RS2 52mti2
B, ETEMNTGIH, HINBBEHZWL 10.0.1.0/24 FFFEIHENK /volumel/VM B,
A TRER—& SUSE Linux Enterprise NFS AR5528. LA root BF & {34wiE /etc/exports

XEHMIUATAS:
/volumel/VM 10.0.1.0/24 (rw,sync,no_root squash)

REEHRF/ENZ NFS iRSE28:
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tux > sudo systemctl restart nfsserver
tux > sudo exportfs
/volumel/VM 10.0.1.0/24

10.7.4.2 #FEBERENLEX M

TEEETEHE VM Guest WEAEN L, MAENMABEARSE (HHPEE Guest BER) . KW
NFS BR3528 IP #tbiiby 10.0.1.99, ERIHZRZ /volumel/VM BR, MEBNNBERBHHEZEAN
/var/lib/libvirt/images/VM BRH, MBHH VM, BEFE NI, FEIREEUTAR
B9 VM. xml 3215

<pool type='netfs'>
<name>VM</name>
<source>
<host name='10.0.1.99'/>
<dir path='/volumel/VM'/>
<format type='auto'/>
</source>
<target>
<path>/var/1lib/libvirt/images/VM</path>
<permissions>
<mode>0755</mode>
<owner>-1l</owner>
<group>-1</group>
</permissions>
</target>
</pool>

SASER pool-define S BEHEHEHZ libvirt :
root # virsh pool-define VM.xml
S—MEXIMA A EEER virsh <!

root # virsh pool-define-as VM --type netfs --source-host 10.0.1.99 \
--source-path /volumel/VM --target /var/lib/libvirt/images/VM
Pool VM created
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AT RIREE virsh BXEINERIRE, ERATHEASEHE virsh &<

ZINR. AlE, ARBMIKENEENSISEEE (autostart iEI)

virsh # pool-autostart VM
Pool VM marked as autostarted

MREEZABMER, BFRITU TR

virsh # pool-autostart VM --disable
Pool VM unmarked as autostarted

REZBERFE:

virsh # pool-list --all

Name State Autostart
default active yes
VM active yes

virsh # pool-info VM

Name: VM
UUID: 42efelb3-7eaa-4e24-a06a-ba7c9ee29741
State: running
Persistent: yes
Autostart: yes
Capacity: 2,68 TiB
Allocation: 2,38 TiB
Available: 306,05 GiB
L5 HWEETEFREERENLERE

FigE: BIEEEIBEFPR VM Guest & 4 EE X,

10.7.4.3 tGIESE
HMEBENEE, MERITEE— M EAHEREGNE,

virsh # vol-create-as VM sledl2.qcow2 8G --format qcow2
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Vol sledl2.qcow2 created

HEEE =@ virt-install EERFIRME IR Guest,

10.7.4.4 6l VM Guest

FAVRGER virt-install &< 68— SUSE Linux Enterprise Server VM Guest, I§{&
ﬁﬁ "diSk iﬁlﬂi$ VM /@ yﬂ%:u;{_%t}grm *zEjTiﬁﬁ "unsafe ﬁ]:)ﬁ\ L-LMII_;\

cache=none,

root # virt-install --connect qgemu:///system --virt-type kvm --name \
sled12 --memory 1024 --disk vol=VM/sledl2.qcow2,cache=none --cdrom \
/mnt/install/IS0/SLE-12-Desktop-DVD-x86 64-Build0327-Medial.iso --graphics \
vnc --os-variant sledl2

Starting install...

Creating domain. ..

10.7.4.5 1F% VM Guest

—UEEE, MEATUBMITER. EHFHEE VM Guest B VM E41ARSS 25 £i59T migrate
<, FEEFEET.

virsh # migrate --live sledl2 --verbose gemu+ssh://IP/Hostname/system
Password:
Migration: [ 12 %]

10.8 mlt

10.8.1 fEREHWIEESSHIT
RIS EIRBIERE M EHIRSBRIE, FIEEITH Guest 9 CPU BRXERBARE

o
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EA LOE It T BIREVE XEEMWEERBERNER, FIGFeEEETREELTT)

BE:

1. j&17 virt-manager,
2. ERYRIE > BRI

3. NEALET-RYIREN 19,

4. FEEBEEENESNRENNNEEE: ©IaHE /0. RiIFMNL /0 MR INEFESIHE
Bo

5. IRFE, ErILUERSME n 1) EFTRSRKERNEFEIR.
6. KA E LI IEHE,

7. FOE > BRTREN ERAE R,

e, EENNERIHES NS EREEIMEERSNETO .
AILAM VNC B ORENERBHRIEIE, RIBE 10217 “YTHERESE” FRRTF VNC &
Mo ETEESMERSERIERZFMN T, BT AMMREREPNEEIERSIHER,

10.8.2 fER virt-top #H1TIEM

virt-top B— 1" ¥1TILE, SRFAMAHZGEMITE top . virt-top A
libvirt, FItEENR B RARBAEEZF LIB1THI VM Guest WAITHE R, BINER virt-
top, MAEFEH xentop FRHETBAEEREFNITE,

virt-top RIAEERFAEIEITH VM Guest WAIHER. BERHEIREEEARER DL
(%MEM). BRI CPU B LL (%CPU), UK Guest BiE{TEY (TIME), HIESEEN (R
IAB=MNEHF—R) , THAETRTES M EHRSBEWEL, ZRSBES LI VM
Guest, EPEOMMTFIEEMRE:

virt-top 13:40:19 - x86 64 8/8CPU 1283MHz 16067MB 7.6% 0.5%
7 domains, 3 active, 3 running, 0 sleeping, 0 paused, 4 inactive D:0 0:0 X:0
CPU: 6.1% Mem: 3072 MB (3072 MB by guests)

ID S RDRQ WRRQ RXBY TXBY %CPU SMEM TIME  NAME
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7 R 123 1 18K 196 5.8 6.0 0:24.35 sledl2 spl

6 R 1 0 18K 0 0.2 6.0 0:42.51 slesl2 spl

5R 0 0 18K 0 0.1 6.0 85:45.67 opensuse leap
(Ubuntu_1410)
(debian 780)
(fedora 21)
(slesllsp3)

HIHAIAR ID HiF. ERAUTAHSREIUESHFFR:

shift - P : CPU {ERAX

shift - M : Guest PECHIRERE
shift - T : Bjg]

shift -1 : |D

EFEREAEMFEH#ITHIE, 53R shift - F HMIIRPEE—NFE. BEUBRAEIFIRE,
iE{EH shift - R

virt-top EHFET VM Guest BHEERARBLE, 1R LRI ERARE:
o : FNIAMLE
1 BRI CPU

2 . BRSO
3 0 BREHEAE

virt-top ZIFFERAEZABRRENIUENE, HZIFFZAUEMERITANGSITHX,.
BXFEMER, BEM man 1 virt-top,

10.8.3 A kvm_stat #1710

kvm_stat AJATFIRE KVM 48ESE . EXEM /sys/kernel/debug/kvm, FILEEE

A debugfs, SUSE Linux Enterprise Server LERIARIIZEZEN debugfs, MRKEN, EFH
U<

tux > sudo mount -t debugfs none /sys/kernel/debug

AIRA=MAENENXER kvm_stat :
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kvm stat # update in 1 second intervals

kvm stat -1 # 1 second snapshot

kvm stat -1 > kvmstats.log # update in 1 second intervals in log format
# can be imported to a spreadsheet

51 10.1 : kvm_stat RyBREVGE

kvm statistics

efer reload 0 0
exits 11378946 218130
fpu_reload 62144 152
halt exits 414866 100
halt wakeup 260358 50
host state reload 539650 249
hypercalls 0 0
insn_emulation 6227331 173067
insn _emulation fail 0 0
invlpg 227281 47
io exits 113148 18
irq exits 168474 127
irq_injections 482804 123
irg window 51270 18
largepages 0

mmio exits 6925

mmu_cache _miss 71820 19
mmu_flooded 35420 9
mmu_pde zapped 64763 20
mmu_pte updated 0 0
mmu_pte write 213782 29
mmu_recycled 0 0
mmu_shadow zapped 128690 17
mmu_unsync 46 =il
nmi injections 0 0
nmi window 0 0
pf fixed 1553821 857
pf guest 1018832 562
remote tlb flush 174007 37
request irq 0 0
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signal exits 0 0
tlb_flush 394182 148

BXIAIBRXEENEZER, B8N http://clalance.blogspot.com/2009/01/kvm-

performance-tools.html 2,
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11 EEAEN

NREEEES ) VM EAARSS R, MEBTRSBEXITET S VM Guest, BABETFRIR
MEBFEMEER, libvirt W—NMIERE, BB IRERIZD VM EHARSS:E, RHP

MEOBFEIEFRE VM Guest U NEIZEHER TS

ARE R EENEFEERIERILERE, libvirt BT ZSMOSFREERNE (Bl

¥. PolKit. SASL #1 Kerberos) E&ERANEZESEE (B TLS. SSH. Unix EEFH
TCP) &

11.1 S{p3eur

BNEE VM Guest MinREEREH SR A P MIZREERHE XA SERER. AEHRILE
5, AJ7E VM EHBRSS 28 EERUT B RIESE:

o ERMNRMAFRERRT Unix BERFEITHRES A ENERTF libvirtd &
o R PolKit X} Unix ERF#HITIHRER LA NERTAM libvirtd Ei.

o £/ SASL (BREHNIIENT2RE) #ITRAFRMNO<LE ML thEEAERT
libvirtd 1 VNC&E#E, £ SASL AREERS 2B EMASLFRRIAFK,, REJ9 SASL
EABCHNEEFEREFERPRMNOL, @ SASL #1TEMIIERERSINE.

* Kerberos 81433, IthFAEMGERTF libvirtd &, EFMAFNRB. EXiFHAE
B, I&E8% http://libvirt.org/auth.html#ACL_server_kerberos 2,

o BOLBMWIE, A ENERT VNCEE,

@O ==: libvirtd M UNC HEHRIIEED RS

3t VM Guest BIETHRERVIAIR] (B libvirtd) URMEEFIZHISRIFRBAAREE
DHEE, RHIFNEETAMNIGRN, XERET=BaINAR VNC EiZ,.

BT TLS/SSL iEHZImAZ1A17] VM Guest BY, A LUBT X S E A BB IEBEAARIIRET

NR, A NEF iR LEEEGSE. BXFMER, BBRE 113257 “[REhnE (2=
ARED) 7 o
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11.1.1 libvirtd B{2IaiE

libvirtd B935EfE /etc/libvirt/libvirtd. conf HFEE, M #HITHEEENAE

FrE libvirt TR, IR EIESSS virsh,

libvirt fIETRIMEET . —IMREEERFRATEAEN, —MEEEEFTRATERRE.
AR REEN XM PN ERFIILE. FINMERT, XM INEEFH root. root B, #IA
XEAF root (0700) XRFIXEEZRFHIHAMNER, MYTFRRERET, HRNRNTE

e (0777 )o

FEUTIRAR, F T RNEEEN RS ERFINRNR, XERARFRERTRIRER

Fo FABEECESBIITE VM MRS EHIT.

@ 7£&: SUSE Linux Enterprise Server EMBIAB P IEIEIRE
SUSE Linux Enterprise Server EREIAFHBIIES ERFT Unix BEZF#HITIHRIE
#lo RBEAF root BEMEHITHMNIIE. 7E VM EHARSS 25 ELUEE root BF &141514]
libvirt TR, EE8&ET PolKiti2t—X root 0%, AR, RHERKBEEETHY

AR R ZIERTIH R R,

&, ERILEE libvirt,, MAITFIRSINAR#HIT “system” ihiRl. BXIFA(E

2, BERE 11217 “JHSNAFR “system” HEIAIR" o

BB S ISR
iR

$£11.1.1.27 “fER PolKit ¥ Unix EREF#HITIHIRIES]”
$ 111117 “ERNRMAFRERR Unix BERFEITIHIEES

HTF SSH WinizhsiE
$£11.1.1.17 “FERANEMAFRENIT Unix EEF#HITIHRITE”
iTFE TLS/SSL iEE

£ 11.1.1.37% “fEA SASL#ITRARMO<L ML
T (EIRHIFHERRIIHRITER F iRz HANR)
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11.1.1.1  EANRERMAFRENA Unix BERFHITIRIES]

ENIE root KAERTIHENIR, BEERENSE (ETERRAIFA libvirt) HEHEA
ITRNERT. B HIIET AR BTAMAMITIE SSH &,

1. QIZNZABEERFHNAE (RAEFE)

tux > sudo groupadd libvirt

O == Az=Es

FERH libvirtd Z#l, ZBALTFET. S, ERBREEK.

2. BFRERAAINENZA:
tux > sudo usermod --append --groups libvirt tux

3. I TFARTE /etc/libvirt/libvirtd. conf HEKEE:
unix_sock group = "libvirt" @

unix_sock rw perms = "0770" @®
auth unix rw = "none" ©

O HAFMBRUEIRELA libvirt,
O BEXNEERFHIARMBPE (srwxrwx---)o
© ZREHMBMIRIESE (PolKit 8 SASL) . iFEMUEILEIZEFIN RS,

4, EBE5E) libvirtd:

tux > sudo systemctl start libvirtd
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11.1.1.2 {EA PolKit 3F Unix EZF#H1TiARIITH

3fF SUSE Linux Enterprise Server EHIIERIZERE, £ PolKit Xt Unix EREF#1TiH0IEE
ERIANBMDIIESZE. Eitt, TEX libvirt BEE#HTER. B PolKit BiINE, X LR
R NERFHINIRREIAN 0777 , SN2 BRERFNNARFRZERD PolKit #1758
1%31‘[1]10

O == (EHEEHT PolKit SHRIE
[EEX VM VRS 2R S _ERVAHNERZ#H1T PolKit S30IE, EJ9 PolKit A= IET
RSP IIIE.

BXipiA libvirt EEFRRBRERD:

e org.libvirt.unix.monitor: iFERIFEEEF
e orglibvirt.unix.manage: RS EEF

RINBERT, BXIFREEZEFNERRESER root OTHITREMHREIE, FHEFFXHHE
FRF R ZIERTFF

ZEMAFPEFEERM root OSCENEHRIERFHNER, BEFEET /etc/polkit-1/
rules.d FEIE—FAM, QIZEESUTASH /etc/polkit-1/rules.d/10-grant-
libvirt X, ME4A libvirt BNPFABERGE TS EZRFHIHRNER.

polkit.addRule(function(action, subject) {
if (action.id == "org.libvirt.unix.manage" && subject.isInGroup("libvirt")) {
return polkit.Result.YES;

}
1)

11.1.1.3 {#EMA SASL #1THRPRZMOSEH8IIE

SASL IRIER P RMOL B MIIELUREIEINE (BAIA% digest-md5) . BT SASL Z4HFHEHC
AP EERE, VM 4IRS 8B EEFFTEAF. TCP E#EFE SASL, HHETE TLS/SSL E#E b
HEE SASL,
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@

BE: E@ TCP LIKIEM digest-md5 %R SASL
fERET E AN TCP & LA digest-md5 IMBEH AR NEFHIFRETEHN
R, BIIENRIF SR BRI,

. £ TLS/SSL E3#1T SASL {7383

B RFITHEBEA B, ATEE P R TLS/SSL IEH1TH)
i BIERMEXRE AR, M AR AERSREE.  TLS A SASL ATLSSME
PRSSIBREIA, MTRERSM.

BECE SASL BAIIE, BHITUUTIRE:

70

1. R FFRRTE /etc/libvirt/libvirtd. conf HEXEE:

a. B TCPEZEH SASL, 1BERUTEE:

auth tcp = "sasl"

b. EJy TLS/SSLEREA SASL, FERUTEE: -

auth tls = "sasl"

. EB5h libvirtd:

tux > sudo systemctl restart libvirtd

. libvirt SASL BeEB X4 iIF /etc/sasl2/libvirtd.conf., BELEETXREINIEE.

B2, WRE TLS LA SASL, EAILUETRIKE mech list SEBT IR, K%
ASIEMZ LU EISMIFEE (TLS EZEME) o 1FNIT TLS/SASL HITILIRME;, T
TCP &%, LtBHHIIKEN digest-md5,

#mech list: digest-md5

. MARZEERER SASL AR, RETEER, FRUTHLIAUIEERR!
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FRMEAR tux

saslpasswd2 -a libvirt tux

MIBRARF tux

saslpasswd2 -a libvirt -d tux

SILLBMBEAR

sasldblistusers2 -f /etc/libvirt/passwd.db

() iR virsh 0 SASL BHIIE
{7 SASL BIARIERY, SRELL virsh #%, HLKIWARABNOSHIRT.
TSR T EA virsh Fg R HIIERR.

11.1.2 VNC S7IaiE

HF 3t VM Guest EIFZIEHI G BYARIARHE libvirt £, MEHENBRERE
EFEH, RBREEESINGE VNC BRI, FEEEXHRN /etc/libvirt/
<hypervisor>.conf, Z&TNANE QEMU/KVM B EIEIER, ALLBIFEEXGN /

etc/libvirt/qgemu.conf,

Q EE: Xen B VNC BHIIE
T KVM F1 LXC, Xen REeR VM KBNS, TERHEEERAI VNC HHEIE, BS
DL FEH <graphics type='vnc'... libvirt E2&IEIL,

FILERRMEIIESRE: SASL MBEOL B A, WREEER SASL#HTT libvirt &
MRIIER, FATRZIENEEERT VNC S — XER T UHZR—#HIEE,

71 VNC 1755 SLES 15 SP2



£ =FMPREIXT VM Guest BUIARI A A 2T VNC iRSZE EEH TLS &, XEX VNC BEF S
BGA18] X509 B P IRIER. B RHIFXENEBRYIAR, v UER P imEigiEsliam. BXiFH
E8, B5Z $£11.3.2427 “BF TLS/SSLBVNC: BEFIHRECE”

11.1.2.1 fEA SASL#THRF 2O H 05

SASL IRt B8O S M IIEUAREIENE,. HTF SASL =EIFE AP IEE, VM X
MRS EXEFHFETRAF. 53 libvirt /A SASL SMIE—#F, EAILATE TLS/SSL i
FfER SASL, BXEEXEEZENAT, FSNE 11.3.2427 "EF TLS/SSLHJVNC: &=
FPiIREEE” .

E 79 VNC EBE SASL SAKIE, IFHRITIATIRIE:

1. B SASL BREX 4, BIERMAN libvirt X, MREBEAN libvirt BRE

SASL, #ITEFERERNSE (B8ER—BFRINOSHIEE) , NERERANFEEED
Al

tux > sudo 1n -s /etc/sasl2/libvirt.conf /etc/sasl2/gemu.conf

NRERZ N UNCIRE SASL, SEHTEEAS libvirt AEMNEE, BESIIMEXH
AR EIRIR -

tux > sudo cp /etc/sasl2/libvirt.conf /etc/sasl2/gemu.conf

RERIEREREIAZX o

2. IAFERRTE /etc/libvirt/qemu.conf FEXECE:

vnc_listen = "0.0.0.0"
vnc sasl =1

sasldb path: /etc/libvirt/qemu passwd.db

F—BHEVNC BIRFFEAHEND (MAUXERMEN) , E-NSHEH SASL &
LIk,

3. MANFIECEER SASLAR, BEItTZEER. ERAUTHLAEERRR:
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FRMEAR tux

tux > saslpasswd2 -f /etc/libvirt/qgemu passwd.db -a gemu tux

MBRERF tux

tux > saslpasswd2 -f /etc/libvirt/qgemu passwd.db -a gemu -d tux

FILIBE AR

tux > sasldblistusers2 -f /etc/libvirt/qemu_passwd.db

4, EB550 libvirtd:

tux > sudo systemctl restart libvirtd

5. ERmIEENRE ZAIBEEITHE VM Guest, REBEIRY VM Guest FARE3t VNC
EZ(ER SASL B2 593k,

Q B HIMUNCEESR
Bal, EIMVEER virt-viewer $3%#F SASL H7%iE. XM NMEERIEZFHF
TLS/SSL i&E#,

11.1.2.2 BROSEHMIEIE

A LUET IR E VNC O<KIZHIXS VNC fRSS325091h1R. AT LAAFRE VM Guest IRE— 1 &F
0<%, WEAS Guest REBRHAL, F—EUEEESRIE VM Guest FIECEXfF,

Q = mrigELROS
MREEFAROLSEMRNEIE, WRIFHNHERSRE— T 2/RO<, BMEAST WM
Guest I8 TOLWENLL, X, EETIZIRESTEMWINOLH, 18L& e LU
— “ER” OFRIPERED. NEXRAUTENREEMOSE, AaFERLRE0

A
~o
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FE11.1: gE£BVNCOS
1. WU TFRIE /etc/libvirt/gemu. conf FEKEE:

vnc_listen = "0.0.0.0"
vnc _password = "PASSWORD"

B PTBHMEVNC mIRFrEAREND (MAMNNXERMEN) , FISHEOL
OLHRAKEN/N\TFH,

2. EF5h libvirtd:

tux > sudo systemctl restart libvirtd

3. ERMEENREE ZREEEITHAE VM Guest, RERBEIRY VM Guest A3 VNC
EREROL NI,

38 11.2 : 88 VM GUEST SERVNC O%

1. U FFRRIE /etc/libvirt/gemu. conf REXREE, LUFE VNC MIRFRE AttiEO
(MR A EN)

vnc_listen = "0.0.0.0"

2. EREEZZPITFF VM Guest B XML EEE X . 1B TERVRGIAEY VM NAME Bt/ VM
Guest IR FFR, FRAMNmIBRIINA $EDITOR, WRKIGEZLTE, NIER vi,

tux > virsh edit VM NAME
3. #ZEEAH type='vnc' BMBY <graphics> jT&E, fl0:
<graphics type='vnc' port='-1' autoport='yes'/>

4. 70 passwd=PASSWORD [El%, ARREXMHHRLHFER. ASHEAKEN/\1TF
Fo

<graphics type='vnc' port='-1' autoport='yes' passwd='PASSWORD'/>

5. EB5h libvirtd:
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tux > sudo systemctl restart libvirtd

6. ERMEEREEZAIEEETITRIFIE VM Guest, RERBFIRI VM Guest KAZIT VNC
EEERA<LEHRIE,

& VNC IR 2%

VNC #IANBALREN NN, REOSEBUMEBANLZZEN, BINRKESETUIRER
FNEMBENOSHMEER, ZOLTHEMRIWA A ALk, 8§ VNC 5 TLS/SSL
£ EEA, B SSH BIE, virt-viewer. EIVIEIEEEHM Remmina (BS
0 (EEEREY ,F 108 “FH VNC IR RIE ,%$ 10.2T “Remmina: iZfz
KEEFL ) XEXmEHE .

11.2 EEF VM EVRS =

ZfFERA libvirt EEIBREERER, FTERERA—RFIRIRF (UR). A virsh #
virt-viewer BtFEZELL URI (£ VM EHARSS2E LLL root BABR(ERIGISM) , TfER
REIANEIEESEY, LIt URI AREDL, |ATLUEREERSE (fl90 virt-manager -c
qemu:///system) RFRENVIEIESS, EEMWEERIBRET —TMEERERTEIE
HEHE URl, BXFAEE, BBNE 11227 “EHENEESREEEE

HYPERVISOR @ +PROTOCOL @ : //USER@GREMOTE @ /CONNECTION TYPE®

0 IETEBREIETER. SUSE Linux Enterprise Server BRI TR BRI
FF. test (BAFMIAREIZIERE) . qgemu (KVM)F xen (Xen), LtEBEZ2HNEH,

0O EEIZEEINE, BELLIEEDN. HERURE: ssh (@it SSH FiEE
) . tcp (fEA SASL/Kerberos BI0IE#1T TCP &#) I tls (#47 TLS/SSL %=
BEREFHEE x509 IEPSER BB IIE) -

© EZIEREEN, BIEERAFRZMEREENE. NRKIEEAFE, BFERERT %&H
LHAF A ($USER). BXIFHAES, BFEN T, WF TLS EiE, FETE2IRE x509
IEBIEE ENBo
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O Ei%E QEMU/KVM BREIEIZFE, ESTMMEEEE: system (R2IFER) T
session (ZPRiFIAIMNPR) o EAF SUSE Linux Enterprise Server 7324 session ifial
PR, FEAXEEERNE system iHRINPR,

BEEEEFER URI T

test:///default
EED A B BAEREF. AT,

gemu:///system 8% xen:///system
EEIAMEN BB EIHRNE (system 2£E!) B9 QEMU/Xen BAEIEIZRF.

gemu+ssh://tux@mercury.example.com/system 8% xen+ssh://

tux@mercury.example.com/system
EZEEIZEN mercury.example.com EBY QEMU/Xen BRERIEF. EiEEET SSH
BESEREMVA: S

gemu+tls://saturn.example.com/system & xen+tls://saturn.example.com/

system
EZEEIZEN mercury.example.com £ QEMU/Xen BRERIEF. EIZEEEH
TLS/SSL #2378,

BXBEZATHRG], BB W http://libvirt.org/uri.html 2 £ libvirt 8%

Q xE: URIHARS
£ Unix EREFSMRIEN, FBEEAFR (TeRERARAF/OR S MHRIHENIESE
PolKit) o Xi&FHFFrA SSH &A%z,
M SASL B43539IE (4F TCP 8§ TLS i&#) BISE AR TLS EFERITEIMNYARSS 231
BT, ERIEEAF B, FA SASLIARITHMERFRE — EEAERT, RAER
KRR SASL AR /O<AS,
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11.2.1 IEEMXER B “system” ih1RIANER

N_EFRIR, BILAERREMHRRNMNRS QEMU BREEEFEILEE: session Al
system, “session” HEEIUNEBSEZEFIHEFHERNEN I EZERTEEEMN
&, RAESZEIRG (a0, & USB/PCIIR&EIEIR. TEIAMLELIZE, REexd libvirtd
TR IRAVIZAZIARD)

ERATFRSSBEMMEH “system” EIZRFEINEERE, ERANAEIM root HE. R

i3, 758 DAC (BEIARIEH)) RopiERARMEl libvirt /5, IERTURIEEFE

Ei

“system” AR, BRAF tux ¥F “system” IHEINR, EHRITATIRIE:

#2113 AEBAFKRT “SYSTEM” ihialfiR

77

1. BRE 111117 “ERNRMARRBNA Unix EEF#HITIHENES” PEmHd@EE Unix
ERFRABRNER, Z=fIFmE libvirt HARFRERREE T T libvirt HREIR, H
£ tux BRALLARIARS ., XIFETHAIR tux AEBB1EM virsh BN EESSHITIER

2. YRi8 /etc/libvirt/qgemu.conf HIZW FAAITREXREE:

user = "tux"
group = "libvirt"

dynamic ownership = 1

XPEATHRIR VM Guest BB tux JB5, FH B tux BERSIAIRFERESEZE Guest FIE IR
(BN IR -

3. ff tux BA kvm ARG :

tux > sudo usermod --append --groups kvm tux

FERTUSBAEETH /dev/kvn BIFIEIR, TEEBE VM Guest SUFABLL
AR,

4, E/Z5p libvirtd:

tux > sudo systemctl restart libvirtd
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11.2.2 {FHEPVEESEEIEERE

EPWERSENEEENEN VM ENMRSB[HER— & . ST EETESENEN LN
FiB VM Guest, FANBEEH ERIU S ENBIER,

RENEERSREREEMEERETEOR, ENERHE/NZATIME, BEHZRice
WGEE B R AT I ERZ R VM Guest T3k

EENEELUR BN, T8 kiEiE iric. AAUNGTHEARE LT XLEEE, AEMLETXH
BrRiFEE, Ba LB e IR &R,

@ IIL’\ L] /ﬁiﬁimﬁi%%
TARRIENEE, BEMEE, AEAFRSNORINEE, MEMi B &,

BEEMERSTRINFNERE, BRITUTERE:
1. GREESMF > ANINERE
2. EFEFHAIEBREERERF (Xen B QEMU/KVM)

3. (AN%) ERBIRIEERE, BREEEIEiETV. 8XEEEE, B8RE 1131
“TEEREEE
MREBIGEITAZEE, Bl USERNAMEQREMOTE  HOST MBRIEEZZHENIA =1
Ho

O ==: =xEP%
TERNTCPHM TLS EFIEEAF B FAXLERERN, RAFTEAFRE, E
TEfEF SSH E3ZRY, WNREELIE root AP BM#HITEE, WKITIEERF

o

4, MREAFEEEEMIEERBNBMER, BEREIER,

5. BEEEUSTHECE,
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11.3 BECEmIEER

libvirt —KMBREBM— TR MIBEEEREZIZEN LA VM Guest, ATRMEX
SNMATECE AR S5 23RN & P i LA VR AZ 2 A F 5 BR

11.3.1 E7F SSH #iztEkx1E (qemu+ssh 3K xen+ssh)

RFEREBIER SSH 1E#, BIul7E VM ENIARSS 28 LIS AET SSH HintEfF 8%k, iR SSH <7
PREF BB (systemctl status sshd), FEBEHAIZEFITHRS SSH BYiHO,
AILURERSE 11.1.1.1 75 “FRANEMARENF Unix EZF#ITIHRIEHE]” BErA, A8
R HA P /AAFRBE NIRRT SSH EEZAFR S KIE. MAR tux NS m#H 1 TiERE
(gemu+ssh://tuxsIVname;/system ¢ xen+ssh://tuxsIVname;/system) SHF

BIRINEE, TH/E libvirt —im#THINIECE,

@it SSH #17i%#E (qgemu+ssh://USER@SYSTEM 3§ xen+ssh://USER@SYSTEM)

By, RERM USER MO<S, RIE (L215F) ,E 18F “SSH: REMMBIRE" ,
2518.5.2F “E%ISSH &R MR AHZEIAEHIE VM ENBARSS2E LAY ~USER/ . ssh/
authorized keys AJLUBEGRILIER. FEAHEZIITEN LA ssh-agent SEHE. BX
BEER, B8N (L2EE) ,$F18F “SSH: REMMKIRE" ,5$5 18531 “fFH ssh-

agent” ,

11.3.2 {FH x509 iEH#H1TIZIZE TLS/SSL &% (gemu+t1ls
xen+t1ls)

51{EF SSH A8LL, @ x509 IEBEI TLS/SSL MM SAWIIER TCP EEERE LEE
R"M5%, PILFENAERENEERSE. IREFEEES N VM MRS, MXERSES
MWEERKERR, BEALLEE.
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11.3.2.1 EXEER

TLS (ffE%RE) ERIEBRMEMSIHENZENEN. AEEZNTEN—ZAAN &
Fig” , EANE “FRWIER ; BRGIHTEN—Z0N “kSE" , £HAR “IRSEIE
B o flgn, MREEBI—PPORERER VM ENIRSEE, WikSRER,
MREREMREHENAERN, WEeaHBIHFEE —1EFIRIERBI— MRS SIES,
g0, sNREHRE VM Guest \—a ENEBEFZ—EEN, MEETEXMER,

B x509 IEBEE —MLENLAREAX S, JFIEBSHAERAXMNAS T s EWTRE
o MHRFRIEPHIZEABEENL, ZIEBFHETFDIEBILNE (CA) BIRCIEBEZRFH M
Ko BFIRIEBMARS SFIUEBAAEB—1 CA ik,

O == BrREHRBIT
ERIRE TLS/SSL EiEREEMGR AT S T ENHITIRE A RMET, B REIXIE
PYisiEl, B UAER P imEE RG] R ﬁﬁmmFTLﬁﬁ@oﬁ%Eyg_,m%
M 11.3.25% “RilipE (ZEFEEmM)
libvirt FZ#5EA SASL ERS B EMBRE#ITEHMNKIE. BEXEZER, 5
ME11.3.26 T X TLS EIRFFEH SASL #HITEFPXBR SMIIE”

11.3.2.2 E2E VM EHIRS S

VM ENRSZ 23 B IEWCEZIITEN, AEERERS IR, EFTERE CAIEH, E&EF
PG, AL libvirt B TLS i,

1. BIZARSBIES, AERKEHERMENDN CAIER—HSH,

2. £ VM EHARS B LU TER:
tux > sudo mkdir -p /etc/pki/CA/ /etc/pki/libvirt/private/
AT REIER:

tux > sudo /etc/pki/CA/cacert.pem
tux > sudo /etc/pki/libvirt/servercert.pem
tux > sudo /etc/pki/libvirt/private/serverkey.pem
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O ==: BREIHERHHR
MfRIRERSE 11.3.2.5 1 “[REIAR (Z2E250) 7 RErRRSIXIERRYIAE,.

3. BI4REE /etc/libvirt/libvirtd.conf Hi&E listen tls = 1 BATLSX
. ERn) libvirtd:

tux > sudo systemctl restart libvirtd

4. FINERT, libvirt M TCPimO 16514 KiE= TLS R2EE, REMRAERITH
i

O ==: #BBRT TLSHERTERS) libvirtd
NREH libvirt BAT TLS, NREEEHFRS[IED, SUESs) libvirtd &
KW, SNREEXTIED, WEBERFR libvirtd,

11.3.23 EEFFPEANNILE
FRImEAEEZITEN, REFERES ML, THREERE CAIEH.
1. QIEFFIWIES, AERKEERMBN CAIER—HFH,
2. ERFPHLAIZEUTER:
tux > sudo mkdir -p /etc/pki/CA/ /etc/pki/libvirt/private/
BRI TAARRRIES:

tux > sudo /etc/pki/CA/cacert.pem
tux > sudo /etc/pki/libvirt/clientcert.pem
tux > sudo /etc/pki/libvirt/private/clientkey.pem

O ==: BREHERHHR
MfRIRERSE 11.3.2.5 1 “[REIAR (22250 7 RErRRSIXIERRYIAE,.

81 8 x509 JEHFHITIZAZ TLS/SSL iEHE (gemu-+tls BF xen+tls) SLES 15 SP2



3. ABUTHSMIREFin/IRSZe$LE. B8 mercury.example. com B#AEZRH VM
FVARS 2B IBEELIERSFIEBEFTANT2REENZ.

#QEMU/KVM
virsh -c gemu+tls://mercury.example.com/system list --all

#Xen
virsh -c xen+tls://mercury.example.com/system list --all

NREMIKEEH, ERIEE VM MRS LER libvirt FEMBIAE VM

Guest,

11.3.2.4 A TLS/SSL &E#ZBEFR VNC

BriRe@Ed I N TEFRZFET TLS B YNC i&ifl. tightvnc = tigervnc FHEN VNC
EEIRIRIAZIFTLS/SSL, E—ABAEIMVIEIESEM virt-viewer WITHARE remmina (5
B0 (EEER) ,F 105 “FAHVNCHIZEEEF2IE ,% 1027 “Remmina: ZiZEME
FPig” ) o

I

11.3.2.4.1 EF TLS/SSLEIVNC: VM EHERS2EEE

ZiEE BT TLS/SSL B UNC ifRERRSIE, TR TARRE VM RS
1. ERAAIEFRITHARSS VNC im0,

2. BJEES /etc/pki/libvirt-vnc, R TFARREIEBEEIILESR:

tux > sudo mkdir -p /etc/pki/libvirt-vnc && cd /etc/pki/libvirt-vnc
tux > sudo ln -s /etc/pki/CA/cacert.pem ca-cert.pem

tux > sudo ln -s /etc/pki/libvirt/servercert.pem server-cert.pem

tux > sudo ln -s /etc/pki/libvirt/private/serverkey.pem server-key.pem

3. /R4 /etc/libvirt/gemu.conf B LU TS

vnc listen = "0.0.0.0"
vnc_tls =1
vnc_tls x509 verify =

82 fEF8 x509 IEHHITITAE TLS/SSL iEHE (qemu-+tls T xen+tls) SLES 15 SP2



4, EB5) libvirtd:

tux > sudo systemctl restart libvirtd

O ==: TESE5 VM Guest
QAEHERE VM Guest BIAZIEE VNCTLS, Hitt, EEERHERELERIEEIE
TRIFRBITENL.

11.3.2.4.2 ETF TLS/SSLEYVNC: ZERiFHEHE

FEEEFPIHRRITHE—RER, £ x509 B IHIEPHREI AT HMER P IHIRAINAE, SR

HNE, EPMWEIESEM virt-viewer EXRIEPHREIRENMUE. EIANEIELZE LM

BEIFFERFRNASSTREMERE NS NRFP A EIREEE. EVBRK5SITiE VNC =IER
EER, Remmina (B2 (E1EEm) ,F£10E “FH VNC ZiEEF=IE” ,£102H
‘Remmina: EERKEAXR iR ) SEKEHIERUE,

EMNEIESE (virt-manager)
EEZITEEN, BV EERERFTEFERE 113237 "EEEFEFHANEIEE" BFr
REIEE, BEEBIET VNC #1TERE, 2EERTFIHIERRIIUTAE:

FYcEMNUE

/etc/pki/CA/cacert.pem
/etc/pki/libvirt-vnc/clientcert.pem

/etc/pki/libvirt-vnc/private/clientkey.pem
STHPHNUE

/etc/pki/CA/cacert.pem
~/.pki/libvirt-vnc/clientcert.pem

~/.pki/libvirt-vnc/private/clientkey.pem

virt-viewer
virt-viewer {EZ AT RGSCEMERIER:
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/etc/pki/CA/cacert.pem
/etc/pki/libvirt-vnc/clientcert.pem

/etc/pki/libvirt-vnc/private/clientkey.pem

O ==: BREIHERHHR
MRIRERE 11.3.2.5 1 “[REIAR (22250 7 RErARRSIXIERRIIAE,.

11.3.2.5 [R&AR (Z2EEEIN)

B x509 IEBHRM M ER DR AHIEBNAAER. REERATXRNED, TR RS
T HHEIE, EIb, WNEFIFIEBRENLRZEAREIREARNRAVER A e LGRS
VM £S5 28. F—HH, EAETERSFIEFHERITENERT URERZ VM RS2,
XMMERBITFARERELER, FHitEDFERAJEHRHINRBAXHRISLE. BiEH
MEIAXHHIAR, &ERNGEREERIBENR,

BRS3 23
BRSZEFIEBERIH QEMU #7252, 7E SUSE Linux Enterprise Server QEMU L, i&@id
libvirt TEBmIH#HZER root 6, FELERE root SEBIREGERESE%:

tux > chmod 700 /etc/pki/libvirt/private/
tux > chmod 600 /etc/pki/libvirt/private/serverkey.pem

WREIE /etc/libvirt/qemu. conf HEXRT QEMU HEEMFIEN, NFEFARE
A RIFR AR,

R BENE P IRIED
B HIX AT ERSSCRERNZ AN AL, ERSIRERENE B IREARIER,
X R B IZANE R LURIE AN . TEAMRGIBIET — libvirt 4, Hi&
clientkey.pem XHREXBRWAFRBNIEENRN libvirt, 2/5, IREIRBREE
MAERIHRNIR. &5, BAF tux FME libvirt 4, fZAFEAILUARZE
A

CERTPATH="/etc/pki/libvirt/"
# create group libvirt
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groupadd libvirt

# change ownership to user root and group libvirt

chown root.libvirt $CERTPATH/private $CERTPATH/clientkey.pem
# restrict permissions

chmod 750 $CERTPATH/private

chmod 640 $CERTPATH/private/clientkey.pem

# add user tux to group libvirt

usermod --append --groups libvirt tux

S1TAPBES
FERATED VNC 13i8] VM Guest BIFZIEH SRR R EZE P IHEBRERAEEBRT
B ~/.pki ., 5 SSHARRE, ERAXLEIERHN VNC EERFAINENRBE AT
PR (BHIME) » Bk, BREBRITARKBRERXERATBAEMARE,

11.3.2.5.1 PRHIMBRSS 2BimAYIHIR

BINBERT, BAENEFRIEBNE T iREl ] LUEZ RIS TLS FHEZH VM AR
23, [Fith, AILURERSE 11.1.1.3 7 “EH SASL #HTHP B OS54G5 PAMREE SASL
SKSEHEERI NI ARSS 28 U B 17 JIE,

ERTLGEE DN (F518) BREXRREIAR, XFEREHIEBSAZEHNE DN LEHNE
FimA BERILER
¥ /838 DN FIFRAINE] /etc/libvirt/libvirtd. conf Ay
tls_allowed dn_list. WHIRAUBEEER. BAERETYIR, HAXRSSBIELFR
Bk,
tls allowed dn list = [
"C=US,L=Provo,0=SUSE Linux Products GmbH,QU=*,CN=venus.example.com,EMAIL=*",
"C=DE, L=Nuremberg, 0=SUSE Linux Products GmbH,OU=Documentation,CN=*"]
AU T <TREGERRAIRIE:
tux > certtool -i --infile /etc/pki/libvirt/clientcert.pem | grep "Subject:"

ENiCERERR libvirtd :

tux > sudo systemctl restart libvirtd
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11.3.2.6 X TLS EiZFER SASL #17EPRXABR 9K

Bid TLS TAFTEIZNAF M IIE — REERIBE 113257 “RElnE (Z2155
W) 7 R, @RISR R ESNE A E LEEAEXM BRI, B2, IREEE
REAEFRESBOEDXAFSMHIIE, libvirt FAWE TLS EfEMH SASL (R B4IIE
MZ2R) NEZRNBFRSMKIE. BXEEHT, BSIE 11.1.1.3 7 “(EF SASL#1T
BAFRaNAO<LEHKIE .

11.3.2.7 &%

11.3.2.7.1 ENEIESE/virsh TEEETRS S
RATENIRF R Fiezs

XEBFAERIRIES (BEERSESLITH TCPiKH 16514) ?
FEbﬁ?LM)léiE%%/Vlrsh AR RS LUEEE FPIHIEH GEPBMZREE) ?

BEEEPIEET SRSH[IEPHPERNTEREENR?
E.:.?‘HEQEH:F'H%T TLS(listen tls = 1)?
BEERSSs EERENT libvirtd?

11.3.2.7.2 VNC &k

HIRIEET LU A I E IR EE R InZRSS 8. MRATLIERE, BHRERSHERAT TLSX
RBRTET RS2 LREM. TERRAIFBIEMIZIEA sleso

tux > ps ax | grep gemu | grep "\-name sles" | awk -F" -vnc " '{ print FS $2 }'

MRMEARRULMTF TENFFEL, WRTEMVISEIESREBA TLS 5, BIFEM
MERB,

-vnc 0.0.0.0:0,tls,x509verify=/etc/pki/libvirt
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12 EIEfERF

£ VM ARS8 A S EEE VM Guest B, &ERTLLAIR VM EABRSSF[IVBE N RSE, UE
EROIZEIER, SRFIEMEGIERES VM Guest, BilidiziZ ENIEIR VM Guest BITE/EMK
XL, HFUIRR, libvirt XFEITMIZZHBENIGERFME “EEl” o

() i=7%: CD/DVDISO Bit&
YNRALRETIAZ AR VM ENARSS 28 A9 CD/DVD ISO MR, FEGX LM G MBI
e,

libvirt AIRFIAMAESEEMEEFRIR: S,

fEFE
fEFERAIEIKE Guest FUETFIRE — REIAEAEREL CD/DVD/ARER K. MYEEME

(£ VM EHERSSE L) , EFURRIEE (DK, BEEF) HXff

figfFt
fEfFHE VM ENARS B LR TREFENEERR, XUFSNHENHNNEMEF. M
MIEEME, ERSAMUTREZ—:

XHRFERR (dir)
RAFEBIRMEXGINE R, XHRTUEZFNEERIZ— (raw 3 qcow2) ,

BILAE 1SO B,

IEREER IR (disk)
EREMIEHEFAEETE. RASAFNEBHNENELIBE— 2K,

s RIRIZ & (fs)
EERERANSK, ZAXEXGHREERE (BTEHRREXHNER) BERS

AEE. M—HXFIET, EFAXEFRZERE, libvirt SHTFEANIES.
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iSCSI B#x (iscsi)
£ iSCSI B Lig B, BFEBAEBRE R, AEFEET libvirt., EH
YaST iSCS| &i2inskiQNiERE, BXAT, BN (EEEEER) . TXBE
iSCSI MARgliES; SN IBEERETS (LUN) BRR—1E, 8ME/LUNERE
—PEYH (B) PXRJUEITE, SHEEAEERZE, NREEHXKRNE
IR%, JEEA fdisk HR0:

~ # fdisk -cu /dev/disk/by-path/ip-192.168.2.100:3260-1iscsi-
ign.2010-10.com.example:[...]-lun-2

Device contains neither a valid DOS partition table, nor Sun, SGI
or OSF disklabel

Building a new DOS disklabel with disk identifier Oxcl5cdc4e.
Changes will remain in memory only, until you decide to write them.

After that, of course, the previous content won't be recoverable.

Warning: invalid flag Ox0000 of partition table 4 will be corrected by
w(rite)

Command (m for help): w

The partition table has been altered!

Calling ioctl() to re-read partition table.
Syncing disks.

LVM %4 (logical)
£ LM BAERM,. ErIUERTEXNEH, HEBIIEEEFRNIGERE
B, BEEIENELNSKX,

L5 BEFET LVM Byt
TR EIRRENRET LVM AR, BaMSE, KR SBUth
PR MIBE S AR A RS !

Z 13188 (mpath)
Bal, ZBREIZFNETFE Guest IEKIBIRE. FZIFM libvirt REEIES
HCE LR,
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MEFHEIB R (netfs)
EEEEANMEER, ZNZARSXHRZERT (BFERREXHHNER)

BERAER. M—HNXHET, FAXHRAZBRE, libvirt SHRENE
Ro AN NFS #1 GlusterFSo

SCSI EHi&HD2E (scsi)
SCSI EMEACLENER B NS iSCSI BIREAMER. HITBINERET /dev/

disk/by-* HIEEEMMARE /dev/sdX., BERTRERLAETHK (Flg0, HMK
IRFREERIRT) o ASZHRHEISCSIREIEE, 81IA LUN (BEETS) #AKR—
o

EE5: 2EE

AT BEHIRELIHF, BAEZRAERALATE VM VRS 28 LAREFHNE
B, B0 LVM B4, iSCSI BintE. TEM VM EVARS SIEZIIXLEZR, WLEE
VM ENARS 28 ERENXLZFR — libvirt EHIEXLEED,

REE M ENRS B[ LERIFEEANS K. EREERT, SXAEERM VM Guest WS
B/ VM ENARS 28 LEBNBTRICH,

12.1 EREIMEEREEET

I EESRME T — M EERE, BEFEERSE, RTERMEENN. BNNEEE
2, FAERREENERAERAT, NESRETEMERAEERE > EEAT, Jﬂ%ﬁ%

1T,
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XHHF)

i EEEY)  EES)

e boot-scratch
XHRHER

- data
XHFRHER

o default
HERHER

images2

% man

images

XHREER
= isos
X RHER
_— kernels
XHRHER
16% virt
XU RHEES

1

+ ® e

B images2
U 590.24 GiB "] F / 108.05 GiB EFF
fiig: /mnt/extra
Wi > 3
gmEmu): M31SH
& +|€G|®
%7 )

doc-alex-ses-min.qcow2

doc-alex-ses-min2.qcow2

doc-alex-ses-min2-osd.qcow?2

doc-alex-ses-minl-osd.qcow2

doc-alex-ses-master.qcow2

12.1.1 FINfEFN

EANNGEFA, BHRITLUTRE:

BHR(N):

RE(T):

90

1. BSRAETANFAN. AFHEFANEENZE

‘l. Bl ETF i

EREEERNENTFENER,

- Kih e BBLE
2.00 GiB qcow2
20.00GE  grow2
2.00 GiB qrow?
20.00GIB  gcow2
20.00GE  gcow2

Sl

2. BRI (ATEEFERFFEM _-.) , ARG

/JNo

dir XHEREER

BGE(C) [F1B(B)

Hii(F)

ANINfETF
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3. EREEHIMNEOFEEMTEAT. FTERANBIEINRATEECIZMAEE:

IR dir
o BifEiE: EEMEER.
JERY: disk
o BiniiE: ATHEBIEENER. —RIERTAIURERIAE /dev,

o Il IRBDEERIBI. —MRIBERT, €A auto MEA=EAE. WRE
\E, EEIE VM ENARSS 2 LiziTan< parted -1 JREVFAFEAIHI

o FHE: BENEE. BNERRT /dev/disk/by-* MiGEEHTHARE
B9 /dev/sdX, EARBTRERESTE G0, FMRFHRERN) . &
BEETANENEETRENE FHHRE (NREE) HEE.

o MEH: BURETARR I IEE. &E ENMBEHIBEEEX, 1BIEA!
AR fs

o HIREEE: VM ENBRSBHRA LHNRES,

o 1% REHINXHRGERN. FARIAME auto HIZARBII-,

o REIZ IREXMARER. BIUERET /dev/disk/by-* BIRERIFMA
2 /dev/sdX, HANEERRREZRETN (B0, FNSURERERE) o

PRI jscsi
BE7E VM EHARSS 28 LinfT A T S KIRENFR B HIEIE :

tux > sudo iscsiadm --mode node

e SRR EIRA L TERIRB iISCSI £FIR, LMEANAERRITRR Y FR:

IP_ADDRESS:PORT,TPGT TARGET_NAME_(IQN)
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YR

o BiFlER: BRIREXMHNER. #FH /dev/disk/by-path (BRUIAME)
/dev/disk/by-id.

o EA1F: iSCSI IRS52RAIENIREL IP sk,

o JEES{Z: iSCSI BARBHR (IQN).

: logical

o BfniiE: MMREERANEEH, BEEUFIRERE. WEH VM B4R,
BIEE /dev BRPBRIAEFERIKERT.

o RERIZ: ERIAEEAN, BET. SIRMEAN, BREMEEH RS,

o EM: (NHEEMEAHAN A BUE.

: mpath

o BfriiE: BRINZRENIFHFETBEICKEMEZSRRZILETH.
Ite, BERMEEERF &, LFFREERRNBE, SIHEERRZ, BN
XML 22 2K WMo

netfs
o BIREEE: VM ENRSBEBXH AR LHNRER,
o THE: ERHNEXHRALAIIRS 2580 IP atsi 42,

o REIZ: EESHAMRSELNER.

: scsi

o HiFER: BRIREXMHNER. M /dev/disk/by-path (FRIAME)
/dev/disk/by-id.

o JRESTE: SCSIIEHEC2RMIRTT,
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Q E: <t
MR ERIER, FTiE@E BE il S ER SN 528,

4. BEH5TRLURINET .

12.1.2 ‘EEfEEFN

TR LLEd W E RS MEF B IR P e B EMIERE. A LIERER SR ARIBRI
BrfEEF M. SUSE BRIRZIFIESUENEREE.

12.1.2.1 ZEznh. SLEF0MIERAD

RETE A R IR VM EARSE S RIS, ITIZEIE VM Guest BT, BIIGXEIEE RN
Hep, BERNZ BRSHRAE T, BRHHESERATANEL, EEMMTRERES:
1EES, HEFRERPKE. RAMERT, FHEMNE VM VRS RS SHL BB,
BREHMEMNEEHNOHEREET MU ER, SR EMEEESE TANE.

Q iFE: MRS FEPMEENS
TR FHARSES (Ez) (BFLL) HAEED (BEE) ), tPEEE VM Guest B9
IR H, MRSRET MRS ESTEEIEREEREE VM Guest,

BEXARIEBREN Y, FREEFEERE TAHIR. EREEMFRIEERIR. BIBRFED
MAZKEMERREE VM EABRS R LIRS, MRASHFRHEE. T3, ERFRERFETI
ity TEHZMEFRETF VM SHMN T AR

=& MERfEEAD
MREF A EHRFB R, Tt XEENEF IR EXLE M Y aiiEiEE
VM Guest FIERIR] B4,
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SNSRMIER iISCSI. SCSI. LVM HMLZ T HBI B RXLLTAM, FIEBM VM Guest
MRXEMPNE, RESRGFASWMER, B VM MRS SFERBAILIARIXER
TRo

SR EBARNFH AN E BN EN RGN/ IHRXLEZIREY, iSCSI/SCSI BIiRsMLES
HHBRPNERHER AR,

MIFRET LVM ARV AT, BEER LVWM AEX, HEZ WM BRABEETENRSR
F. HEEERARME, HELHPNRESHESER.

12.1.2.2 BERMEEFAM

EHENWEIERE, ERLIEFME#EEN (ZE. i1SCSI 8¢ SCSI HKERHERIM) helEsE.
XSS T LUN, TAM libvirt REIENR.

1. FILEREFEERCIRNE, HETRWEFREMNNE VM Guest BRI EIRHE, 7ELL
EE—RRT, BMENERPERE—MEFE, ARRGEENRS.

2. IETEMRHYE MH IR GRS
SUSE BREIfXZ#F raw 3¢ qcow2 BRfR, 5—MAWEETF LM AR A,
EEABAENEL, BEATFUEBGARINGAKR DN BRIEEFER qcow2 &, FN
EA UG BERAINZA RN D ICE, NRXEMERE, FRIBE—MEFIEKNFRIRR
Bt
MF qcow2 BRR, RILUER—MARERMGNEEET (BIFh “BE&EXH ) . X
FEFTEN qcow2 MEERSIERMERIRGHITHEN,

3. BETAFREES,

12.1.2.3  MfEFBHRIERSE
ReEEEERESETHRE . SRENEHREEHGRE. RHERIA.

L5 IMEESATERTRT, WaelFERER
BPESERNSRAEEAIN VM Guest chSRIEAEREFRS, thatBamis. TixmE EMmE
.

94 BIRfEFMN SLES 15 SP2



fEFEERFNEANRIISETENEEEEH VM Guest £,

12.2 {EH virsh E1B#EF

eI LUER virsh B TEIR#EF. ~d, SUSE BRIfZHFeIZEMEE . ALk, &7
NRFNABRBE. EIEABIERHE AR ESEIEEINEE,

iz1T virsh help pool # virsh help volume AJ%53REXATFEIEMMENFIE
virsh 7<%k,

12.2.1 FH0AE

AT T ar e LA Haib FrEsh RS E . ERNFHIEERIM, FHRIER - -
all:

tux > virsh pool-list --details

AILAER pool-info FanSIRENE XIFEMAT

tux > virsh pool-info POOL

AIANBERT, Reemiylths, B7HENMUFRRES, BRAUTHS,

tux > virsh vol-list --details POOL

BHi, virsh RigHEATERENEREER Guest FENT R, TERZIZHBINMASIH
FrE it HET 24 VM Guest M E,

FiE 12.1 © FIHYFEE VM ENARS X LEBFIBIEES

1. BUTHREREFEINENHE (B0 ~/libvirt/guest_storage_list.xsl) REIE— XSLT ##
R&K:

<?xml version="1.0" encoding="UTF-8"7?>
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<xsl:stylesheet version="1.0"

xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform">

<xsl:output method="text"/>

<xsl:template match="text()"/>

<xsl:strip-space elements="*"/>

<xsl:template match="disk">
<xsl:text> </xsl:text>
<xsl:value-of select="(source/@file|source/@dev|source/@dir)[1]"/>
<xsl:text>&#10;</xsl:text>

</xsl:template>

</xsl:stylesheet>

. ESNEHIBITUU TS R1& Guest Y XML EX £ EPEFERIAMUE (/etc/libvirt/

gemu ), xsltproc HIHE libxslt 1Efit,

SSHEET="$HOME/libvirt/quest storage list.xsl"
cd /etc/libvirt/qgemu
for FILE in *.xml; do
basename $FILE .xml
xsltproc $SSHEET $FILE
done

12.2.2 BEzh. FIEFMBIER

£ virsh pool Fep<REah. FLEMBRA. FEUTREIA, 7R POOL BEAMBIZR
gy H UUID:

F1kith

96

tux > virsh pool-destroy POOL

Q iiE: MRS FEYMEENS

T FHaRES (nn (BfFLL) s@d0En (BEs) ) , thEEEI VM
Guest WEERA A A, MIRTRAZTNE DB T EEREEEE VM

Guest,
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Bt

tux > virsh pool-delete POOL

Lo MEREE

S L5 MERGEEL

Rzhit

tux > virsh pool-start POOL
BB zhREhThEE

tux > virsh pool-autostart POOL

RBRIEA autostart B A = BETE VM EHARSBESISHHED.
2Bt BrhEEhThEE

tux > virsh pool-autostart POOL --disable

12.2.3 RERMEIEF

virsh BEHTAMIESRNAEELNAE: T XMLENXHEER vol-create # vol-
create-from 70, HEBEER vol-create-as BIHSITEERTM. SUSE BRI
—MAE, AEATESNE vol-create-as Fanso

ERENEMEM, BRAUATHL:

tux > virsh vol-create-as POOL@NAME@® 12G --format@® raw|qcow2@ --allocation
4GO

Q@ FEFRMIERIMBIRFR

@ THIRIR
©® THX/N, EAXRMIFN12GB, FABZK k. M. G THRZIIRTTFDN. KFD. T
KFETHFLZFT,
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©

HEHIMET . SUSE BRIZ$F raw # qcow2,

O mLENSH. RINERT, virsh FoIE—NMIFEKNFRIREGX 4, ERLLSEHE

ENDEHNTEIE (ARFIHHN4GB) « FRABES K. M. G TRAFRRTFH. JKF
. FRFBMBLZFT

MRAEELESE, FERTEENMENERIEXE. ECIRIFRERE, BERALS
SRR IMMGEKRN (TEDRTRBIFA 126) o

12231 =EIAEH
REMIZBHNSE —MEERRENESL. BRAERIGSEFIFIENR—MitbdeIZFH LA,

tux > virsh vol-clone NAME EXISTING VOLUME @ NAME NEW VOLUME@® --pool POOL®

0 EnENIEENRMN
@ FHEMRIT
© TENZSH, libvirt SZHBMNEHRNESE. NRHAE, BEELSH,

12.2.4 MiEFHHRHIERS

BEMFXARERENE, BER vol-delete Fap<:

tux > virsh vol-delete NAME --pool POOL

--pool AEEW, libvirt SRRBEIERE. NRHAE, BEELSH,

L5 BRERARHTIRE
Fi6% LR BCIEEHRISERN VM Guest HIER, EBIG—2MMIR, TARETH
FREY.

REeERTIE 12.1 “FIHEFERE VM VRS S LERMNEMEES" RARNGZE
FHNENEZEEH VM Guest fEH,

98 MGETE kRS SLES 15 SP2



12.2.5 F&EEEE| VM Guest
WEREE 12,237 “FEAMNEEFL REmReEER, sIBEEESIEIMWHENERRE

tux > virsh attach-disk DOMAIN SOURCE IMAGE FILE TARGET DISK DEVICE

fugn:

tux > virsh attach-disk slesl2sp3 /virt/images/example disk.qcow2 sda2
ENTRECEENMEE, 51ZE virsh dumpxml s<$HIER:

root # virsh dumpxml slesl2sp3

[...]
<disk type='file' device='disk'>

<driver name='qgemu' type='raw'/>

<source file='/virt/images/example disk.qcow2'/>
<backingStore/>

<target dev='sda2' bus='scsi'/>

<alias name='scsi0-0-0'/>

<address type='drive' controller='0"' bus='0' target='0' unit='0'/>
</disk>

[...]

12.2.5.1 FIENTIFAER
AR RS IEE TR, HEEIRIER - -live M - -config EWEH:
--live

RHEAENEEDS, EEREFRETEERER, WIFEMEFER --live &

-+
Ho

--config
BABUEECE. T—XREohEfE, HEEIEEERTA.

--live --config

PHENEEFREANEFASEE S,
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@ 12;~: virsh attach-device
virsh attach-device & virsh attach-disk MWEEANFR. BILUERILLS
SEEMER IS EIEIERE,

12.2.6 M VM Guest 7 EE

ENFE D BHEE, EFER virsh detach-disk:
root # virsh detach-disk DOMAIN TARGET DISK DEVICE
fBugn:

root # virsh detach-disk slesl2sp3 sda2

BILURERS 12,2571 “FEHEEEI UM Guest” HFRIR, A --live M --config Wik
EHIEER R,

12.3 fEA virtlockd BiE#ESEHFRIEE

BAE RIG RS AT LB LE M AREIRY VM Guest HEMIXLER RS NEIE. ©RLBAEREH
[B— VM Guest FR, SERR—MERRMEIB N AENESM. XtEMRVBETEERE
IR SR INARE R BRI I XU,

PIERIERE A virtlockd WFIFRERFIES]. BTUHFIFRERMIIT libvirtd SFIFEERIE
17, 7 libvirtd FERHERMGE, BRERE. EEX virtlockd X8EfHZE, Bt
2RE, AALTIFEFEBEITEMNIT. XIUBMARY virtlockd BHfE, THEER
VM Guest, KVM. QEMU # Xen &z#F virtlockd,

12.3.1 ERIE

SUSE Linux Enterprise Server EEIARE BEBINEENIIEE. EEANEHTERAEST
R EhEmBIE, HHRITUTSE:

1. 4g%8 /etc/libvirt/qemu.conf Hig&
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lock manager = "lockd"

2. FEAUT&HSEE virtlockd SFPIER:
tux > sudo systemctl start virtlockd

3. EALTH<LERD) libvirtd sFiFiER:
tux > sudo systemctl restart libvirtd

4, HBIFS|ISRANBINEEN virtlockd :

tux > sudo systemctl enable virtlockd

12.3.2 ECESE

virtlockd FIABRENBIBIERN VM Guest I BMFIE#E, BINMREFER ‘B 3T
8], EXMERT, RAERMRES VM Guest <disk> 18 & X BXAISERR IR R IREN B 30,
MR VM Guest B2 & TERY <disk> %%, FEZEHX /var/lib/libvirt/images/my-
server/disk0.raw A flock(2) :

<disk type='file' device='disk'>

<driver name='qgemu' type='raw'/>

<source file='/var/lib/libvirt/images/my-server/disk0.raw'/>
<target dev='vda' bus='virtio'/>

</disk>

AILUEIE4REE /etc/libvirt/gemu-lockd. conf XHRER virtlockd EE, Lt
TESFEFMIRREMER, BREIEFHES virtlockd KEERLEFE XK.

tux > sudo systemctl reload virtlockd

12.3.2.1 EREHE=(E

virtlockd REINECERER "B fixE. XBKE, RASRIES <disk> 198 KERISK
BR S {4 BR1E R IREX o
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NRHB G BRERHAEENIAR, o virtlockd BEBAAWF “EiE” BiziE. XE
RE, RAXEREEXHRENREEEEITEERPRIR— XM, AT, BEXLR
FXHMA B ERAEE XA REPFERS. MROEWEXGHIXHFRZERZR fentl()

B, eI AEREEDITIE, FH file lockspace dir i&EBESEEIEPI=E:

file lockspace dir = "/MY LOCKSPACE DIRECTORY"

12.3.2.2 7 LVM 5} iSCSI & LB RBiE

NREEHPEHRZ N ENHZR LVM 51 iSCSI B LIS, NFER UUID MAEEE
(RUAERRRIR) HITHIE. b5, FiFI=EE RBREAIHEZZENRE ENLENHEE
XHFEGE L. 79 LVM F/3K iSCSI IR E LU TR

lvm lockspace dir = "/MY LOCKSPACE DIRECTORY"
iscsi_lockspace dir = "/MY_LOCKSPACE_DIRECTORY"

12.4 BXHIAZEE Guest HIGEFHIA

By, BFEER RIS Guest RAAFEARIZEIAR/N. HId, HEMDENHEET
BB RN, BEREEIEATEAR/N. R Guest MEHBREZIESH, EAILUE Guest &St
G TIHARZEENAN. SHEVEBHEEAR/MELL (B8R % 1937 “Guestfs TE”

WHEEPR virt-resize &%) , XR—HEABMNE, EN Guest IRERRSTTIFER /)
HABI A SR FH. EAE VM Guest BEERIA/N, BHRITUTESE:

312 12.2 | EXANIAZE GUEST BEEAIK /)

1. 7 Guest RENE, WEHE (FlW /dev/vda) BIZEIRN.

root # fdisk -1 /dev/vda

Disk /dev/sda: 160.0 GB, 160041885696 bytes, 312581808 sectors
Units = sectors of 1 * 512 = 512 bytes

Sector size (logical/physical): 512 bytes / 512 bytes

I/0 size (minimum/optimal): 512 bytes / 512 bytes

2. TENL, BB Guest & /dev/vda NEESRERBRIFFE A/, F1490200 GB.
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root # lvresize -L 200G /dev/mapper/vg00-home
Extending logical volume home to 200 GiB
Logical volume home successfully resized

3. ML, BES Guest #FE /dev/mapper/vg00-home HHXABIEEHIAR/N. BT
B, e LUEA virsh list & DOMAIN 1D,

root # virsh blockresize --path /dev/vg00/home --size 200G DOMAIN ID
Block device '/dev/vg00/home' is resized

4, 10F Guest EBIEZ MK/

root # fdisk -1 /dev/vda

Disk /dev/sda: 200.0 GB, 200052357120 bytes, 390727260 sectors
Units = sectors of 1 * 512 = 512 bytes

Sector size (logical/physical): 512 bytes / 512 bytes

I/0 size (minimum/optimal): 512 bytes / 512 bytes

12.5 TEFH5S Guest ZEIHEZEBER (XEHRS%E
Gi))

libvirt 2R QEMU I RAEIE (FRA VirtFS) HREEEANS Guest ZEIHEZB R,
HEBERIEATRZ N VM Guest FBYiAIR], ELRIEF1E VM Guest ZiB)3 4,

@ T2 Windows Guest I REAEHE
BEEE, TEEIXERSZEET VM EHIRS 285 Windows Guest Z Bl X EZB %,
7 Windows R/ DENHEZ B RFAENIRGHITER.

BFEHZERAIE VM Guest EERA, BT TIRME:

1. FEEHWIEIEREFITH Guest BUIEHI G, ARMRERERIUE > A7, ETTRI=H
B EREMEFAT, ERARNEN » XHFRGFT A X R G EENIEE,
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2. AR ENIE F R AR R SR AR EIEF. RINKERNRZ, ATUEERIIFEER
2R, XSFEMEENNLKEXHNRIA. B="TEBAA:

Hi# (BAgE)
FERTFPHRAFPNSNEIIEREXHRR LEEXHE, X5 NFSv3 ANIZEIF
BN

Squash
S5E#EHEE, BEXZBE chown FHIURFRIRKEM. HLL root FXZINIE
71517 KVM B, FFEEEZF IR,

ERGY
ERAXMHIRS BN HEIE (gemu. gemu ) BIEXH, AR B EIEMNEFiRHER
NE P EIERFET BEMER. SENHM Guest BINRMREEL, EINEEALHE
B,

3. EAFRIZEE VM MRS 8B LB RMNEKR. EEMBERRA— TS, (FAX
AHZBRIERIITICS. HER, IkFERPNFHFHRNIEAIFE, T2 VM Guest £AY
BB1Zo

4, VFIRE, IR VM Guest HFIEHEIRTT, FERFHEXFAAGENAIIKE (F5/F Guest
ZRBEY) o

5. 5% VM Guest, BREAHREZEBR, IBHWAUTGH<:

tux > sudo mount -t 9p -o trans=virtio,version=9p2000.L,rw TAG /MOUNT POINT

BHHEEHRKATA, B TE—1THME /etc/fstab XHFH:

TAG /MOUNT POINT 9p trans=virtio,version=9p2000.L,rw 0 0

12.6 @3 libvirt f£F RADOS Rig&

RADOS #Rig# (RBD) FEIEMETFTE Ceph BEEF, XLEIQHEXFFRIE, ERIFEHE—E. &
AU EREMBUGE—R, M libvirt BIEAY VM Guest M RBD,
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BEXEZATS, 1580 SUSE Enterprise Storage {Administration Guide) (EIEfg
g) HEY “Using libvirt with Ceph” (3 libvirt 5 Ceph E2&fER) —&, https://
documentation.suse.com/ses/ 2 HigfT SUSE Enterprise Storage X3,
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RENE VM EVRSSFZNERMEEE, G1F VM VRS M libvirt Al
RS, XEEIE X SUSE Linux Enterprise Server SiiMIFREBLAEIERFE (5
90 KVM B Xen) 8o
ERNERMNKZEER S VM Guest TR ML81ERE:

° FEE 2 BITHANBIMIF

e A libvirt EIEEX#E 3 BHEARELE

13.1

MFECE 7 VM Guest 121155 2 RN, RILETF S5O REXRY MAC HIETE AT ERVIR O Z

[EZHRE 2 BUAKMEL, XHF VM Guest fBRNED 55 2 RiEREIR VM EHARSBRAINLS, ItHED
%*MEF’I% VM Guest BYEEHAA R LR R 5 EA AR EN LZ1TRIEM VM Guest HERY
2k, ZEREREMANHEZYIELE,

% SUSE Linux Enterprise Server EE& /3 KVM 5 Xen BREIEEFE, MIFEICERERIZFIAR
B, MNREIMEE VM Guest EZE VM EHARS 2389 LAN, NIEAE %S,

13.1.1 f#FA YaST EERIWF
AT QEEM YaST FMRERMIFIITE,

13.1.1.1  ZRINPAAE

B1E VM EHIBRSS 3 ERIMG, BT TS E:
1. 55 VaST > R4 > MAKIEE,

2. BUEASIR I B E R,

3. MIGEXUBIRPBIENG, REELE2HTRARRSSEOEH. B F— Rl
4k,
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4, TEHIAHLET-RAPTSEMSZA T, FI30 DHCP/EES IP ik, FREIEEEN R,
XSG EIEIKEIS DHCP RS SRERAIMITEY, 2SSt B1ER.
NREFTERIER S KR AR IR & AR AN, BERFHSIER
Y 1P Hollk, EXMERT, LCBUFRIMCERERMA IP #uilseE (I
192.168.0.0/16. 172.16.0.0/12 5 10.0.0.0/8) AN,

BEIENAERR Guest ZEIFHERR, MAERZIENRFEHINGTG, 153 IPIHSE
770.0.0.0, FFMEIZIZEN 255.255.255.255 . WMERHASRUAFRMUL SR
RIGER] IP iR IE,

5. BUBIEIIZERTR, ARMEEEESENTRIMNSILE,

6. P& T —PRMEZIFIAED R, ARPIHEUHIN IE, FMFNE VM EVARS S
ERTFIERIRT,

13.1.1.2  fRIBRMIAS

EHERIMERT, ERTUTSE:

1. FEEHYaST > R4 > MR E,

2. WIERMEIR-E MRS E R BRI R

3. BEHMIERUMIBRZMT, ARBEHE UHEIA

13.1.2 BI<ITEEMN
AT OEEEHTRNRERMFDE,

13.1.2.1  AINRIAR
71 VM EHIRS B RIS, BTUTSR:

1. EZEFHMITR VM EHARSSEELLL root BER.

2. FFHPENERE—NEM (FERRBIFA virbr_test) , ARBITUTHS
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root # ip link add name VIRBR TEST type bridge

3. RERSBERE VM RS LB T M

root # bridge vlan
[...]
virbr test 1 PVID Egress Untagged

virbr test %7E, EBRSEAMIEMEKIZOMEXE,
4, Bz, HEERRN—MEEO:

root # ip link set virbr test up
root # ip link set ethl master virbr test

O == RKREOBTKRBEER
RpetE ki R E MR E A RIMLZEC,

5. (FIi%) BA STP (EBWAERM MY (https://en.wikipedia.org/wiki/

Spanning_Tree_Protocol) #)

root # bridge link set dev virbr test cost 4

13.1.2.2 BRI

B HSITHR VM EHIRS B HIMEMINEE, BRITUTSE:
1. TEEMPIIERINAE RGN VM ZHIRSE LI root SHER.
2. SUHIIERIAE, LURASIEAREIMITHRT:

root # bridge vlan

[...]
virbr_test 1 PVID Egress Untagged

3. THIBRRIAS:
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root # ip link delete dev virbr test

13.1.3 {ER VLAN 0

BERFEEME VM ENMRS R ZEFHE VM Guest ARG Z EICIZMAERE, i, B WM
Guest I EIFRRIMERFRIEN, SHECIERE VM Guest ZLTRERSEIZZINFARMAT (BIEX
££ VM Guest FEARRIR VM ENBRSB[BARF LE1T) » WRILREZNERTEAZIKE VLAN K
o

VLAN 0@ EE VM RSB LIRE, ENRUEARERN VM ENRSEBRAEE, HE
B LIS B N E MR R EHEIZRINFRIEZE O, EEa L2 —ER VLAN fEuiiEiEn

(ZIZEOTE VM EAARSSBFEE IP Hilih) BRI, X, Guest RFMTEBI LML HI
EMo

IE1T YaST R A ST > W4818E, HITUTIIZIZE VLAN 188§

%2 13.1 : R YAST igE& VLAN &0

1. BEHRINUEIERMEEO,

2. EREHINERES, EFILEIDE VLAN,

3. BicEZFEE VLAN B ID, iEFE, VLANID 1 @8R TFEEEN,
4, BF “T—H" .

5. R VLAN g & ROEREIRUE CEZFE N TERY VLAN BYSEfREC MNRFAFBREOKRETRE
FIRA, BREREE P HRIER MigEIEO,

6. LR IP HUHEIRE VLAN IR EBIFRE S o

1. BE TP EmlEcE.

EAR VLAN 2O RERSRRER O, XF@EALIERS MR VM VRS S[BIIMEE, UKk
KB ERS S IR MAEZR VM Guest RE.

YaST HIFRLR AT FIKE IP ik, (BERAIREFEXMINGE, LEHRMZEZNIR VM ENAR
SEAIMEEY, EXMERT, BEARZMLE 0.0.0.0 FMLHLS 255.255.255.255,
ARG A SR U S ERIE IP b RAGE,
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13.2 EIAMLE

libvirt EEMNEMNMELXMUTFIIZNNLG, BBEFS5 VM ENRSBEILE 2 Bk,
5 VM ENRSFIEMBSIEZELE 3 BEAREI, 5% 2 BIENEEL, £ 3B¥EA
£ VM ENBRS 2 LSINT SN B IE, EBIALEIES VM Guest #21it DHCP #1 DNS RS,
Ax libvirt EMNERIEFMEE, BB https://libvirt.org/formatnetwork.html 2 £
{Network XML format}h  (FIZ& XML #83() X4,
SUSE Linux Enterprise Server EBIfRE libvirt REBLZMM TR A default BITAEN
REIPNLR , Z R AR A LR DHCP #1 DNS ARS3, F HAE05iE@id 4R i34 (NAT) %%
EIEEZE VM EHARS SIAVIIERSE,. REBTMENX T default EIMWLE, BEXMN
HEERERXNEAH. BX libvirt ZEFNELARAIFMES, FBMW https://libvirt.org/
formatnetwork.html#elementsConnect # £ {Network XML format) (f£& XML =) X
Ry “Connectivity”  (GE#E) —5,
libvirt BEMNENNEZTATHESMAG, BREEREHITEAERIE/TEMEE
ER VM ENARS 2 (FIan@EE=ltEN) EER. EIMREHIERT VM EVARS2BMERT IP
Nt ERAVERS, RIRAREEMNES VM ENRSBHINEZEELEE. FF, KESHRSE
BB EEMREE, EHH VM Guest 27EEER VM EHARS 2889 LAN,

% BHARAEREI
£ libvirt EMNEFRERERIEN=BEIR /proc/sys/net/ipva/
ip forward # /proc/sys/net/ipv6/conf/all/forwarding iI&EH 17 VM

FHRZBPEREL, MXAFRLEEE VM ENIRSSZTHREERLS. ER5HVM E
HRS2BINE T RERFIREEHEZRAR L, EREXMITA, HEIHRE /etc/
sysctl.conf XHHBFMUTIKE, 7E VM EVRSBPEXBEEL:

net.ipv4.ip forward =1

net.ipv6.conf.all.forwarding = 1
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13.2.1 (EREHW SRS EIE RIS

TR LR ESNEERSREN. REMRIEEINLE,

13.2.1.1 EXEIILE

SRR TS,

2. EEEATEOR, BHEMINSERF. B2
®o A= ERIEEEMMNEHIAT

XH(F)
HE ERMEA(V)  FES)

R crowbar
& irbr0
ws: Dzt

gaEmv): 3156

~IPvARE

P : 192.168.122.0/24

DHCP 5EE: 192.168.122.2-192.168.122.254
=74 = NAT

~Qos iBE

() AT Qos(N)

O gmits aosm

+ ® e FZF (A)

B 13.1 : EiEET
3. ERMNFFEIAME, 1BEE R,

4. 1EEMEIMMEZRIZI, AFRTEIH,

111 FEAEM SRR SR RIS
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1—_L|:J 1] 12 2 A 5

FE M ERERTT:

FEEETT(N): ‘ vnetl

sl networkl

BUR(C) [=iE(B) Al (F)

13.2 : IZEMIFS

5. BI5%E IPv4 MM TEIE X, BHUERXRIEI, HEMNSXAEBTHRRNE Xo

Bl E I

FIEIA R PR IPva Hift =S (8] 0
(v B F IPva RS =R jE) i S
MZ(N): | 192.168.100.0/24

s fRim WML AE IPvA FARHIEBEPLER. fli:
10.0.0.0/8 5 192.168.0.0/16

F%: 192.168.100.1
ER: LH

(v 2 DHCPv4

Freh4: | 192.168.100.128

S 192.168.100.254

(v B R Es e
BM4: | 10.10.20.0/24

iy F: [ 192.168.100.1

BHC | EREB) | EEE)

13.3 : IZEMIMLS
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113

6.

10.

11.

12.

13.

Libvirt RIAEMMEIRA DHCP fRS588. MMRFEUARSS SR, HAUEEFA DHCPV4,
SATSRNFIHEIR AL R FFIAFIZE R P HIESERE,

. BRFENNEEAFSIE, ERUEHERED, HRNRLSMIEA RN,
. BEETHAREL

. E187E IPv6 HEXAEI (MLSHiE=IE. DHCPV6 ARS8k ERSERE) , BEUERE A

IPv6 [sitit==8]E X, AEBUERRENFESEXAE,

BEHBIHRE,
R TR E G ERERNEN BT Z K RIEPANLE,

ERE WIERE:
O REAEMRLE)
(&) 5% FAMIZR 48 (W)

B ) R

R3(M): | NAT =z

L) Rl IPv6 EBRE H/ 45

WS & 15E IPve FEiat, BatE
EHl 2B = IPve AR,
NS R IPv4 EREE R

DNS 1545 : vnetl

HUH(C) f5iR(B) SERk(F)

B 13.4 . SUEREIMMILSE

INRBEEBHR ARG, BFHEEERIBERELZNMEED, URUTHEP—MIELE
U NAT (MgEibitsein) RS EMRGTEP RS E]H R IFHZ 84 P ot
i RN SR B M EBEFE R E VM VRS S[AIEWL, ERHITHEIR,

YNREZBIKRIERE IPv6 LS AL BIRE X, AILAFEREMNLZ[8)/2 A IPv6e NEBERH.

(A1)  (AI%k) 24 DNSIHA,
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14. PETHUBIEREMMNE, VM EVIRSE S LEISE— MBS virbrX , ZMN
WA N TFHHEMNEIANLSE, EaILER bridge link #17H7E, libvirt SBEHM
iptables #NIR 2FE N /& HEEZEIFT virbr X 1IRFH Guest IR =,

13.2.1.2 BEohEIMg
BREIE NG EIEHNEINRE, BRTUTSE:

1. BRIEMEERSR. ERARERVIRT, ARAEGEFENHEEENMBIERRT,
PRSI T,

2. OEEATEAR, BHENNSERR, BSER AR T HaIEEAPTE EIANEZRIT
o

3. EEEEINMLE, BREEE.

13.2.1.3 (ZLEREIUMLR
B2 SEMNEINE, BERTUTSE:

1. BRIEMWEERSR. ERARERYIRT, ARAELEFENHEEENMBIERRT,
PRSI,

2. FEEATEAR, BERENNSETR, BSEREATUREENRE ENMLERT
o

3. MEEFIENENNG, ARREEFL.

13.2.1.4 MIBREEIARILE
FBE VM ENIRSBRRIEINML, ERTUTHE:

1. BRIEMWIEERSR. ERRERYIRT, ARAELEFENHEEENMBIERRT,
PRI AT

2. OEEATEAR, BHENUNESERF, BSERRIBT ArERAIPIE EIANLERIT
o
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3. IEEFEMPRRIEING, ARBEMF.

13.2.1.5 {5 nsswitch JREX NAT RI£ERY IP #udlk (£ KVM )
° VM ENARS2E L, LEMAFRA libvirt F2fft NSS #5819 libvirt-nss:
tux > sudo zypper in libvirt-nss

e & libvirt M%) /etc/nsswitch.conf:

hosts: files libvirt mdns minimal [NOTFOUND=return] dns

* YNR NSCD [EEETT, BIFHERL:

tux > sudo systemctl restart nscd

MTE, ERILUMENIRBIRIIR Guest RA T o

NSS 1EIRMINEER R, ©aIEE /var/lib/libvirt/dnsmasq/*.status X, LUE
&R dnsmasq FrIRERYEMELM JSON IERAPEIRENB ML IP #oht, REEFERAZ
dnsmasq X#FEH libvirt EIERIFHEMKZEXLE VM EH1ARS 28 EHRITEN B,

BXBEZER, BShttp://wikilibvirt.org/page/NSS_module 74

13.2.2 {EH virsh EIEEIPIMLE
oI LUfERA virsh sp$ITTEFEIE libvirt REMEINNG, EEERESMNEEXH

virsh &%, BEBITUTEHL

tux > sudo virsh help network
Networking (help keyword 'network'):

net-autostart autostart a network
net-create create a network from an XML file
net-define define (but don't start) a network from
an XML file
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net-destroy destroy (stop) a network

net-dumpxml network information in XML

net-edit edit XML configuration for a network

net-event Network Events

net-info network information

net-list list networks

net-name convert a network UUID to network name

net-start start a (previously defined) inactive
network

net-undefine undefine an inactive network

net-update update parts of an existing network's
configuration
net-uuid convert a network name to network UUID

EEENTE virsh s HEEERER, 1FE1T virsh help VIRSH COMMAND :
tux > sudo virsh help net-create

NAME
net-create - create a network from an XML file

SYNOPSIS
net-create <file>

DESCRIPTION
Create a network.

OPTIONS
[--file] <string> file containing an XML network description

13.2.2.1  BIEML
BRI THEBME, BHETUTHS

tux > sudo virsh net-create VNET DEFINITION.xml

VNET DEFINITION.xml XML XHEE libvirt EZHEIANLEHIE Xo
BEEMMENNEERHEE, BETUTHRS
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tux > sudo virsh net-define VNET DEFINITION.xml
TR T RRIZEE R EIARIEHITE X o

i 13.1 : EF NAT BIMILE

TEREERE VM RS LT AERE HZERER S VM Guest R HiERE, HgH
VM EABRSSBEWERRS, IWESERILE Guest EAEERSET,

<network>
<name>vnet nated</name>@
<bridge name="virbrl"/>@
<forward mode="nat"/>@©
<ip address="192.168.122.1" netmask="255.255.255.0">@®
<dhcp>
<range start="192.168.122.2" end="192.168.122.254"/>0©
<host mac="52:54:00:c7:92:da" name="hostl.testing.com" \
ip="192.168.1.23.101"/>0G
<host mac="52:54:00:c7:92:db" name="host2.testing.com" \
ip="192.168.1.23.102"/>
<host mac="52:54:00:c7:92:dc" name="host3.testing.com" \
ip="192.168.1.23.103"/>
</dhcp>
</ip>

</network>

O FTEIAMLZHIET,

0 HATHEEIMMBIIMIZER R, EX <forward> &5
7 “nat” 3 “route” BIFTMILE (HEBEBAFEE <forward> TTEMIRE ML)
B, libvirt ¥ BEmAMINEEERE—EZIT (NRFKIEEZH)

© & <forward> TERTIZEMMEZZEIEZTYIIE LAN, mode BIHIEEE LA
Fo REANERA “nat”  (BUMRIN, REWBULFER) . “route” (EIFH¥E
REWPIBMLE, AITHIULEER) #0 “bridge” (F£ libvirt SMEPECERINET) o
MRFIETE <forward> 7tR, EMNERSHMNEREEE, BXELRANTE
5IZ%, 1BE M http://libvirt.org/formatnetwork.html#elementsConnect 2,

O WA IP #uht AL,
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O HEIMLER DHCP BRSSEE, HIREMIEER start F end BIETEERAY IP
Hko

O TR <host> TTEIEENE DHCP fRSB[ENH D ERTFTUE X IP #itikpE
Mo {Ef IPv4 host TEEBHIIEE U TIRE . BEAEISIRGTE BIFRIENLA MAC
ik, BIERENZENB IP, LUK DHCP fREBEBENIZEN D EHIRZFR. IPv6
host ;TR S5 IPV4A BSEARRE, ©i%%E mac B, EJ MAC HIILTE IPv6 i&%E
BAFARNE Mo IPV6 {EMA name BMRIMREAHIEK IPv6 tiitiEN.. XFF
DHCPVv6, name BHEFIR&ZIXZFIRSENE P IRENNAX AL, FEE, &
8] LU MEIRERE IP #lkRY 7575 RE IPv4 HRY mac B,

f113.2 : EREAMILE

TEHNEESERNAER NAT ER FREIREMEIMMESEREE] LAN. #4007E VM E4
ARS5 23 M4 _ERYRR FR 23 RVER FH R P FIE X IP HIsESEE,

<network>

<name>vnet routed</name>

<bridge name="virbrl"/>

<forward mode="route" dev="ethl"/>@

<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>

@ Guest REXREEET VM ENARS2E LA ethl MLKIREEH.

f113.3 : [REMSE

B RHRERENT AN, Guest AILMEE @RS VM MRS &R, BX
7&1718) LAN ERYERIEMITEN, EA XML EBEH&E <forward> T,

<network>

<name>vnet isolated</name>

<bridge name="virbr3"/>

<ip address="192.168.152.1" netmask="255.255.255.0">
<dhcp>
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<range start="192.168.152.2" end="192.168.152.254"/>
</dhcp>
</ip>

</network>

5113.4 : £ VM EHARSS 233 LRI BRHE

tEECE W BASNAIGER VM EANBRSSBREVILE M bro. VM Guest EHEREIMIEM 4,
H P ot £ ERERTEVIIEMAREF AR, H BENNE HERAFEERARE,

<network>
<name>host-bridge</name>
<forward mode="bridge"/>
<bridge name="br@"/>

</network>

13.2.2.2  FIHMLE
BH|H libvirt TRNAEEIMMLE, EETUTHS:

tux > sudo virsh net-list --all

Name State Autostart Persistent
crowbar active yes yes
vnet nated active yes yes
vnet routed active yes yes
vnet isolated inactive yes yes

BYHhAIAE, EEITU TSR

tux > sudo virsh list
Id Name State

1 nated slesl2sp3 running

BRI THIENEOYIR, EETT domifaddr DOMAIN, SHEZFMMIEERZO, UEEL
PRFIHIEEO, BIAERT, SEIMELZOR IP A MAC itbik:
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tux > sudo virsh domifaddr nated slesl2sp3 --interface vnet® --source lease

Name MAC address Protocol Address
vneto 52:54:00:9e:0d:2b ipv6 fd00:dead:beef:55::140/64
- - ipvé 192.168.100.168/24

25 ESEESXRKNAEEMMZEONEERES, BaTUTH<:!

tux > sudo virsh domiflist nated sles12sp3
Interface Type Source Model MAC

vneto network vnet nated virtio 52:54:00:9e:0d:2b

13.2.2.3 REXB XM4EHI4ET
ERIEXMEEMER, BETUTHS:

tux > sudo virsh net-info vnet routed

Name: vnet routed

UUID: 756b48ff-d0c6-4c0a-804c-86c4c832a498
Active: yes

Persistent: yes

Autostart: yes

Bridge: virbr5

13.2.2.4 BEHMLR
BESENEEXMIETHME, BEAUTHSEREZI (SEHE—+KA%, BIUUD) :

tux > sudo virsh net-list --inactive

Name State Autostart Persistent
vnet isolated inactive yes yes
REEBE1T

tux > sudo virsh net-start vnet isolated
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Network vnet isolated started

13.2.2.5 (LML
BEIEFAEDNNG, BERUTHOEHRHEEM (RE—IRRE, BUUID)

tux > sudo virsh net-list --inactive

Name State Autostart Persistent
vnet isolated active yes yes
RGBT

tux > sudo virsh net-destroy vnet isolated
Network vnet isolated destroyed

13.2.2.6  EFFEMLE
TM VM ENRE R AEREMNEEFMEHEN, EETUTHS:

tux > sudo virsh net-undefine vnet isolated

Network vnet isolated has been undefined
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tux > sudo dd if=/dev/CD DVD DEVICE of=my distro.iso bs=2048

Z5% CD/DVD-ROM IZEARME VM Guest, IFHITLATRIE:

1. WEEIANBIERPRIE D VM Guest THT A HEIEHIG, ARIEFIE > AT EIA
T—"yb!o

2. BERANEGHEBREEOPIEFEET.
3. BgELEEEN IDE CDROM,

4, FEFIEFY LB E X EE,

EI
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a. ERig&EERIVIRZER, BEEEZUAMA VM EAARSS2E CD/DVD-ROM R &R
B2 (B0 /dev/cdrom) o 3E, ERAEEITAXAHNGESE, ARRENSE
HEERIg . X VM ENARSS S LEBMEMIEERRN, A ieiigSakIE
LY

b. ZREHEIERIIMARE, BFREEEUMBEFHFEEMRE, MR VM EHARSE
LEBSHEMTEERE, EhrUREN SN RS LB S —MIEEFER
Ro RN BREGH BT E RS KA AR

5. BEHTERUREHEMLIZE.

6. E5|5 VM Guest LUFEFMZETH. BXEZER, B8RE 14117 “EHEDMVIEE
2508 M FNEE A% A BY, CD/DVD-ROM f&KX” ,

14.10 (EREMWIEESNINEILE

KVM BRI R EHERMEME — AT RYIEREIREIES, F8 dd EFNAENEAIEwE
R .

tux > sudo dd if=/dev/fd0 of=/var/lib/libvirt/images/floppy.img

BRIETHEMEG, BERUTHSZ—:
Raw M{%

tux > sudo dd if=/dev/zero of=/var/lib/libvirt/images/floppy.img bs=512
count=2880

FAT #&zUBR{5:

tux > sudo mkfs.msdos -C /var/lib/libvirt/images/floppy.img 1440

ERMEIZERME VM Guest, IFHITLATRIE:

1. WHEEIIVEIESSPHIED VM Guest THTHEIZHIGS, AGEEFENE > A7)0 EI4H
THE,
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2. BEAINEEFHESE S O R E,
3. BigELilEh A

4, FEFREFENOIEEEXETF, RAEREEEUMEFEREZ— I IEME. IRVM E
MRS 2 LERMEMEERSE, EHrIUEHIEITMMXHERSE NS —MIERE
BR{GR, ERERNBREGH B T G AKX 5T

5. BEHTRMUREFREMLIZE.

6. E5|5 VM Guest IFEFNIEERIH. BXEZER, BEWE 14117 “EHEDNERE
2508 M FNEE AN A BY, CD/DVD-ROM $&K” ,

14.11 FHREM SRR HBMERED] CD/
DVD-ROM &1

T ERMNE VM ENARSZ 220942 CD/DVD-ROM i%%, FE ISO/EMER, T VM
Guest R AR EHNEAIRIGE Z 5], FBEBEIIGEEKS Guest BFHEIE-

1. WEEIWEIREPED VM Guest THTHEIIEFIG, ARERNE > AT U334
TRE,

2. EFFENEEL CD/DVD-ROM &%, ARBEHUTAEEL “BH” FK.
3. B AN R, BREmEE.

a. MREANZE VM VAR5 2312 CD/DVD-ROM &%, ELERIGEPAIEE
(XFTRERE ST VM EABRSS 83 LENEIZIEAE, ARBKHEL) . A% CD-
ROM 5 DVD, HM FMEREEFILE.

b. MNREEANR I1SO MK, HIXE SO MENE, AEREEZELLAEMRE. NZ
EENERER, REEEFRMAEEFE PR,

4, BHHESTTHIR(E. IEEAITE VM Guest RIFRIFIEA T
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14.12 EFEH PCl1£F$5/KE VM Guest

BB EN PCHIRETSIKE] Guest (PCIEI®) o 1§ PCLIRERIKEIFE D VM Guest /3, B
FEEFIEK, SUEEH ETEERZIRE, Hth VM Guest B RBEERZIZE. IINRERITTR
FHZ VM ENRSBEEFTSEZ VFIO H SR-I0V BIZ KPR ERK,

14.12.1 {EREIMIEESEAN PClIgE
W TSRS BN P AW S ERSR 0% PR RINE] VM Guest:

TIHLE

AR,

i

el

[FES

BN

B

BE

| =0

< #nN

4 #58

| =

<5 USB EHEE
B T

B Watchdog
01 xRS
= HEEF

@ usBEFEM
1 TPM

5 BENEEMES
&% Panic B
B Virtio VSOCK

B Eem & o

140

1. WEEMEESREFRIE D VM Guest THTHEITHI G, AREFNE > AT THREI4H

2. BEHEFNEG, AREANERPIERE PCl ENEEXR. BOEMEERATA PClIIEE

PCl &

EiR&E(D):

0000:00:00:0 Intel Corporation 440BX/ZX/DX - 8§2443BX/ZX/DX Host bridge
0000:00:07:0 Intel Corporation 82371AB/EB/MB PIIX4 ISA

0000:00:07:1 Intel Corporation 82371AB/EB/MB PIIX4 IDE

0000:00:07:3 Intel Corporation 82371AB/EB/MB PIIX4 ACPI

0000:00:07:7 VMware Virtual Machine Communication Interface

0000:00:0F:0 VMware SVGA Il Adapter

0000:00:10:0 LSI Logic / Symbios Logic 53c1030 PCI-X Fusion-MPT Dual Ultrz

0000:03:00:0 VMware VMXNET3 Ethernet Controller (0 eth0)

HUH(C) 5ERk(F)

14.15 : F0PClig&

3. 7 A PCIRERIFIRF, MREBRZ R Guest BIIRE. RITTR LI
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() =7 R PCHEEEEXH VM Guest
RE TR EXFMAIE PCl G &EIETREIEITHRH VM Guest, BRAEXABESIS VM
Guest Zf&, Zi&&EA I H.

14.13 B FH1 USB 15&FF5kE VM Guest

518IREN PCIIEE (BT 14.12 7T “FE4 PCHEEIEIREI UM Guest” ) 24, &AL
BHiE¥EM USB i1§%&18KE Guest, & USBIRFIEIREIEN VM Guest [5, BRIEEFIER, &
MEFEN LT EEARZILE, HM VM Guest B ARBEFERIZIRE,

14.13.1 {FHEMYIEIEESHRNIN USBI&F
EEABIMNEIRHIE TN USB 1£F15/KEI VM Guest, BRITUTTE:

1. WHEPWIEERFED VM Guest THTHEIZH &, AREFIE > AT R4
TIHLE

2. BEAINEG, AREANERPES USB THwEE. EOAMIEERAA USB &
HHIFIR.

141 B EH USB €& I5IKEI VM Guest SLES 15 SP2



142

e

B iEmle

Fi% EHliR&(D):

A H Il @ [
oz
H

<l #0O

<l mHa

<l fzE

& PCIENIRS
B sh

B Watchdog
0 xXt#R%

= Bk

@ usBEHER
3 TPM

& BHERE
5 Panic EEE
= Virtio VSOCK

14.16 : FINUSBI&&H

. 7ERJA USB IR &RIFIRA,

&

AN

001:002 Intel Corp. Integrated Rate Matching Hub
001:003 ATEN International Co., Ltd Winbond Hermon
002:002 Intel Corp. Integrated Rate Matching Hub

HGH(Q) SEHk(F)

L4 Guest BYIRE. BITTALAAIN. # USB I

FEREEREA T HENAMNERF.

O #%: AR USBIEE
BAREN USB IREIETR, BEATHENAMNERPRTIIRE, ARREE

PRI
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15 fE/A virsh EZE EINA

B LIESSIT EMEA virsh REEREMN (VM), B EIIEER, FH
virsh ATLUEHI VM BPRES. RiB VM BNERE, EER VM ITBE5—&8 4. T
BEENBWNEER virsh KEIE VM,

15.1 Zm¥E VM &
VM BB % /etc/ibvirtd/qenu/ REIEAN XML AR, EREEMITRE:

#15.1 : R XML BREXH

<domain type='kvm'>
<name>slesl5</name>
<uuid>ab953e2f-9d16-4955-bb43-1178230ee625</uuid>
<memory unit='KiB'>2097152</memory>
<currentMemory unit='KiB'>2097152</currentMemory>
<vcpu placement='static'>2</vcpu>
<0S>
<type arch='x86 64' machine='pc-1440fx-2.11'>hvm</type>
</0s>
<features>...</features>
<cpu mode='custom' match='exact' check='partial'>
<model fallback='allow'>Skylake-Client-IBRS</model>
</cpu>
<clock>...</clock>
<on_poweroff>destroy</on poweroff>
<on_reboot>restart</on reboot>
<on_crash>destroy</on_crash>
<pm>
<suspend-to-mem enabled='no'/>
<suspend-to-disk enabled='no'/>
</pm>
<devices>

<emulator>/usr/bin/gemu-system-x86 64</emulator>
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<disk type='file' device='disk'>...</disk>

</devices>

</domain>

INRIEEREE VM Guest NECE, IFREECERELATRIINE:

tux > sudo virsh list --inactive

SNRIEHY VM Guest TELLFIFRF, MREEA RO IRIBHEE |

tux > sudo virsh edit NAME OF VM GUEST

EREFEERZH], virsh S1RIE RelaxNG NEILIEZAYEHI N

15.2 BEoUTHEAIRE

fEMA virt-install TEREAY, VM Guest BIITBEMBEEZGAN pc-idd0fix, HHEMNEE E
F1E VM Guest EEEXHHRY type JTEN:

<type arch='x86 64' machine='pc-i440fx-2.3'>hvm</type>

TEEIZRE TS ILEE R q35 itEMNEE, E 935 FRn—M Intel* &H4E, He
B3E PCle, BZXHEF 12N USBIRO, H#F SATAF IOMMU,

338 15.1 : EEITEMN SR
1. *ﬁEIEE’J VM GueSt /_LEE La:E”EIEEjJ’IKIL.\

tux > sudo virsh list --inactive
Id Name State

- sles15 shut off

2. 4REELE VM Guest NERE :

tux > sudo virsh edit slesl15
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3. & machine EMMEE#A pc-q35-2.0 :
<type arch='x86 _64' machine='pc-q35-2.0'>hvm</type>
4. EF5H VM Guest:
tux > sudo virsh start slesl5
5. REHBYREREEEN. BRE| VM Guest HIZTULFaE<:

tux > sudo dmidecode | grep Product
Product Name: Standard PC (Q35 + ICH9, 2009)

() =R HENAERSEHEY
BHARENARS LN QEMU RRASET (30, K VM EANARS SBFAREIFARS B
151 VM Guest it BN RBA RIS ARE, EHTEE, 157E VM EVARSS2E
LA gemu-system-x86_64 -M help @<,
ZIATENIZEE (90 pc-1440fx) STEEEH. WMRER VM Guest 17 pc-
1440fx-1.X HENKE Ei5T, BAEZENERE pc-1440Tx-2. X XFFLATLL
MBI ENE X PRENERMELE, HBRIGKTUEF RS,

15.3 ECEEREEEFIEE

libvirt FTE&IEA—HRIANBREIEIZFIREE (XERERZSHERTEBA) ,
BINEAITFREERMERIEE. B8, Xen RZ#FHEIAS A PCl BB, #ER H& RE
RERLEIHEE, BILAER virsh REEBREEZFINEE. HEE VM Guest EEEXHHHY
<features> 7t&, HiIRERZEFERIIIEE, G Xen HBERAI:

tux > sudo virsh edit slel5spl
<features>
<xen>
<passthrough/>
</xen>

</features>

145 FEBRERIEFThEE SLES 15 SP2



REFEERHERBEN VM Guest,

BXEMER, BB https://libvirt.org/formatdomain.html#elementsFeatures 2 k&
libvirt B9 {Domain XML format) (8 XML#&3X) FMAEY “Hypervisor features” (BRE
BRZFINEE) —T.

15.4 BEcE CPU Z2BC

HECHY CPU R &16E727E /etc/libvirt/qgemu/ T VM Guest XML BEE X4 vepu TTE
A

<vcpu placement='static'>1</vcpu>

EIRFIg, 2R VM Guest DB T —1 CPU, TEAVIZZIHEBINAE L BR4E VM Guest BY
CPU #E:

1. B VM Guest BB T IEENIRES :

tux > sudo virsh list --inactive
Id Name State

- sles15 shut off

2. JRIBIE VM Guest HIBRE :

tux > sudo virsh edit slesl5

3. EXNSECHY CPU B&E:!

<vcpu placement='static'>2</vcpu>

4. ER5) VM Guest:

tux > sudo virsh start slesl5

5. B VM F CPU BERTEEN.

tux > sudo virsh vcpuinfo sledl5

146 EcE CPU 3FC SLES 15 SP2


https://libvirt.org/formatdomain.html#elementsFeatures

VCPU: 0

CPU: N/A
State: N/A
CPU time N/A

CPU Affinity: vy

VCPU: 1

CPU: N/A
State: N/A
CPU time N/A

CPU Affinity: vy

15.5 EENG|FEm
VM Guest B3| SREBATE o5 TER, HRDBRNTAHT:

<0S>

<type>hvm</type>

<loader>readonly='yes' secure='no' type='rom'/>/usr/lib/xen/boot/hvmloader</
loader>

<nvram template='/usr/share/0VMF/OVMF VARS.fd'/>/var/lib/libvirt/nvram/
guest VARS.fd</nvram>

<boot dev='hd'/>

<boot dev='cdrom'/>

<bootmenu enable='yes' timeout='3000"'/>

<smbios mode='sysinfo'/>

<bios useserial='yes' rebootTimeout='0"'/>

</0s>

RBIPERNIHIKE: hd # cdrom , BBEXRSRMEFR5|ISINE, Htt cdrom &F
hd 5|5,

15.5.1 BEX5|FIF

VM Guest B3| FliFi8d XML BEEE X HFHIEEINFRRT. HFIRFI L EHE, FLLEILE
22 VM Guest 95| FIi7,
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1. ¥TH VM Guest B9 XML B2 &,

tux > sudo virsh edit slesl5

2. BERAI5|IFIRERIRF.

<boot dev='cdrom'/>
<boot dev='hd'/>

3. BEEE VM Guest B BIOS FH5I SXKER LB RINFEEEEN,

15.5.2 (EREEA%ZSIS

FEREIZERNZS IS UM EN LEFERZM initrd 515, 7 kernel A initrd TTEFIEE
XN HFHERR

<0S>

<kernel>/root/f8-i386-vmlinuz</kernel>
<initrd>/root/f8-1386-initrd</initrd>

<0S>

ERREEN%ZSS, BHRITUTRE:
1. TFF VM Guest B9 XML EC& :

tux > sudo virsh edit slesl5

2. 7 os 7TTET, H0 kernel TEUNREN ERZHERKREZR:

<kernel>/root/f8-1386-vmlinuz</kernel>

3. A0 initrd JTEURENL initrd XHBIERER:
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<initrd>/root/f8-1386-initrd</initrd>

4. Bh VM LIMFFAZEIF:

tux > sudo virsh start slesl5

15.6 ECERFHE
ALY

1&E B LAEF virsh RECE 9 BC4A VM Guest WNTEE, IHEEETE memory JTEF, 15
TEHE:
1. $TFF VM Guest B9 XML EC & :

tux > sudo virsh edit slesl15

2. 1% memory TEFIZRE D ECH RAM £

<memory unit='KiB'>524288</memory>

3. BITUTa<1E VM 5 ECHY RAM &

tux > cat /proc/meminfo

15.7 00 PCligE
TAEM virsh 1§ PCIIREISIRE] VM Guest, EHITUTHE:
1. #HREEIRE VM Guest SEH1 PCI 18 &. 7 FENTHIR, HIVEB—bk DEC M-FE

Fl| Guest:

tux > sudo lspci -nn
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150

[...]
03:07.0 Ethernet controller [0200]: Digital Equipment Corporation DECchip \
21140 [FasterNet] [1011:0009] (rev 22)

[...]

EIETIRE ID (FE&FIFH 03:07.0)

. €M virsh nodedev-dumpxml ID IREBXIKEEINFHAEE. EIRE 1D, BEIK

#ID(03:07.0) FNESHNURBMA T, A “pci_0000_" {EALRHVFE
%: pci 0000 03 07 0.

tux > sudo virsh nodedev-dumpxml pci 0000 03 07 0
<device>
<name>pci 0000 03 07 O</name>
<path>/sys/devices/pcif000:00/0000:00:14.4/0000:03:07.0</path>
<parent>pci 0000 00 14 4</parent>
<driver>
<name>tulip</name>
</driver>
<capability type='pci'>
<domain>0</domain>
<bus>3</bus>
<slot>7</slot>
<function>0</function>
<product id='0x0009'>DECchip 21140 [FasterNet]</product>
<vendor id='0x1011'>Digital Equipment Corporation</vendor>
<numa node='0'/>
</capability>

</device>

IBTFEL S4MINaerE (FEELEEARTIEM XML REE) .

. MENRG LD EIRE, ARFHEERE VM Guest:

tux > sudo virsh nodedev-detach pci_0000_03_07_0
Device pci 0000 03 07 0 detached
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©) == 2IhEEPCIIGHE
FERARZIFFLR (TheEREIRE) 5 PM (RIREIE) FREMNSINEE PCligHE
B, ZEMVM EVIRS B BEHFIEIEE. HTREFER, BMEEHHMNEL
B, R VM ENRSSFHEM VM Guest DTEFERIEENETHEE, libvirt &
EBIEZIZE.

4, . Bk, HREMINEEEM TGN+, ARG, =0, 24=3, A
=17, IEE =0, BRI EBIRFIENE:

tux > printf "<address domain='0x%x' bus='0x%x' slot='0x%x' function='0x
%X'/>\n" 0 370

XER[EI LTS
<address domain='0x0' bus='0x3' slot='0x7' function='0x0"'/>

5. EEpE _EIE1T virsh edit, HEBRLE—PMLER?E <devices> FOHRMUTIES
I

<hostdev mode='subsystem' type='pci' managed='yes'>
<source>
<address domain='0x0' bus='0x03' slot='0x07' function='0x0"'/>
</source>

</hostdev>

0O &7 zeEsSFSEERLR
libvirt m[iR5) PCHEEHMMLERR: ST X ASE. EXERK
T, libvirt HFAEMMEREFEUENEIRE (NREE) . FIgEIRE.
TR ZANFIEEHEER viio-pci FEMMAEAT. MTFREIRE, UK
IHE R E M ARG EET, libvirt 2¥5&&M vfio-pci BUESE, AR
BEERHBEIRARDEF. NRIGETZE, WHAP XA FREFEEERE
W HIURERERBEEERZE, MEXESEEEAEVRIEEE5EM.
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F ARG, managed='yes' HEMFRNEFEZEN. ERZEVIRAFR
SEER, BT LEMNYRPIZE managed="'no"' . MRXEM, EFEA virsh
nodedev-detach #1 virsh nodedev-reattach &< EEXHIRNER. £
BT VM Guest Z &1, Fi5fT virsh nodedev-detach pci 0000 03 07 0 L4
MENDEILE. MR VM Guest RKiz1T, EAILUETT virsh nodedev-reattach
pci_0000 03 07 0, {F@&aItEHIER,

6. X7 VM Guest, HZMH SELinux (JIREIEEEHNLIET) o

tux > sudo setsebool -P virt_use_sysfs 1

7. BEI VM Guest LAEFSIXBY PCl &R A

tux > sudo virsh start slesl5

15.8 7<h0 USB 15%&%&
EFEMA virsh % USB 1&&18/KE] VM Guest, 1BHRITUTHE:

1. FRIRE$EIKE] VM Guest F9FEHN] USB 187 :

tux > sudo lsusb

[...]
Bus 001 Device 003: ID 0557:2221 ATEN International Co., Ltd Winbond Hermon
[...]

18 MRS ID #1775 ID. EARAIF, HAEIDA 0557, ~MmID A 2221,

2. &R EIETT virsh edit , HER E—PRISFHETE <devices> ZRRMELTIR
B

<hostdev mode='subsystem' type='usb'>
<source startupPolicy='optional'>
<vendor id='0557'/>
<product id='2221'/>

</source>
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</hostdev>

©) =R HRE/ReigE it
NRAEER <fitizps/> M <= 5/> ID REXENILE, AILAER <address/>
7R, BMEEBNE 15771 AN PCHEE" HREN PCHEEHEXHA

3. X VM Guest, HEA SELinux MIREBIEEENLITT)

tux > sudo setsebool -P virt_use_sysfs 1

4. E5H VM Guest LAfESIREY PCI & & AT F

tux > sudo virsh start slesl5

15.9 700 SR-I0V 15

SIFEIR /0 B (SR-10V) B9 PCle IR BB EFIHETR, RLEELEGRZMEE. T
KEPWNED “NgE” 18IKE VM Guest,

SR-10V BIMNEIEME EEZ AR (PCI-SIG) BXERBIERI T RE. EHA7E TR (PF) FE
IAIHEE (VF)o PF 2R TEEMEEIREMNE PCle IhEE, PF R B EIEIRE. VF IEECERM
BEAENERBRXER — ENXREeBEUE, REMNREINEER. BT VF FEEFREN
PCle ThEE, FNIRIERAIEL EIEEFHIMZHF SR-I0V A BEIHRIFIMAN VF. L EVFH
RABENETHIGE 256 1 (AL, FFHOAUKME, RAEHEN5121) o ERFRIFE
F, WEAMEENVRZ, RIS VFHIEEER.

15.9.1 EK
EfER SR-10V, BIAFEUTEK:
o 35 SR-I0V BIME (M SUSE Linux Enterprise Server 15 78, REM-EZHF SR-I0V)

o LIEBMEINEAY AMD64/Intel 64 AL (AMD-V 8§ Intel VT-x) , BXFHER, FS
WET3T “KVMBEHER"

153 A0 SR-10V &% SLES 15 SP2



o XFHGEIRIKAS A4 (AMD-Vi 8 Intel VT-d)

e libvirt 0.9.10 HESRA

o ENMRGE LOEHHARE SR-10V IREhREF

e FREEZ: VFIO 1 SR-I0V FVZ K PFRFIZER ENECE

* EI5IKEI VM Guest B9 VF 89 PCI #3511 R

O =7 KERERELH SRI0V
BB IETT Ispei MIgER PClERTTHRIRENE X Zig &G <1 SR-I0VHER.
% #5 SR-I0V IR ESIRE RPN TRITHEE:

Capabilities: [160 v1] Single Root I/0 Virtualization (SR-I0OV)

Q x&E: 7E0IE VM Guest BN SR-IOV 3%
B MBS 15.9.2 11 “SEEANECE SR-IOV HH G2 RATARERE VM EVARS
28, AEIERVIZE VM Guest B EEZRIN SR-10V i& &,

15.9.2 EFHHMEE SR-I0V EVIREhIERF
SIFERAENK VF, BEEHRS LEH— L SRI0V BIRENERE.

1. EEHRERZE], 181517 Lspcli RBRAEZRMEIMN-F, FTERARGIER T XNiE
M Intel 82576NS M-EAY Lspci fhith:

tux > sudo /sbin/lspci | grep 82576

01:00.0 Ethernet controller: Intel Corporation 82576NS Gigabit Network
Connection (rev 01)

01:00.1 Ethernet controller: Intel Corporation 82576NS Gigabit Network
Connection (rev 01)

04:00.0 Ethernet controller: Intel Corporation 82576NS Gigabit Network
Connection (rev 01)
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04:00.1 Ethernet controller: Intel Corporation 82576NS Gigabit Network
Connection (rev 01)

NEFKCMEIN-E, AJaeREAKRTE BIOS/EFI AEAREEMNMEER. ERERTER
BRI, IFEHEM BIOS FRNILE,

2. 1T lsmod KEZSEHEELY SR-10V REHEF. T FEARGIGR, BFRESEES
T Intel 82576NS WY igh IRchiZFFMIm IR T —RER, XRTEEHZIRPIE
o MNRZFLHRREEMER, NRRKREZHZREIER,

tux > sudo /sbin/lsmod | egrep "~igb "
igb 185649 0

3. MNMREBEHENER, BEIUTHSE, WMRBREE SR-10V RahiEF, FEELEMRIE
SR-I0V IRohizERr, RAEBEHNIENIEF. A rmmod EHFHIRENIER., TEHRFISE
# Intel 82576NS W-ERYIE SR-10V IREHFIERE :

tux > sudo /sbin/rmmod igbvf

4. FEf{EF modprobe #3<3EE; SR-10V IREHAERF — WMAUETE VF B8 (max_vfs):

tux > sudo /sbin/modprobe igb max_vfs=8

&, BHWAILUET SYSFS HEHIRGIERE:
1. BIFH UKL EHEYIE NIC Y PCIID:
tux > sudo lspci | grep Eth
06:00.0 Ethernet controller: Emulex Corporation OneConnect NIC (Skyhawk)
(rev 10)

06:00.1 Ethernet controller: Emulex Corporation OneConnect NIC (Skyhawk)
(rev 10)

2. ZEEHAVF, B[ sriov_numvfs SHEIXETREHM VF HE

tux > sudo echo 1 > /sys/bus/pci/devices/0000:06:00.1/sriov_numvfs

3. REEEBEEE VFNIC:
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tux > sudo lspci | grep Eth

06:00.0 Ethernet controller: Emulex Corporation OneConnect NIC (Skyhawk)
(rev 10)

06:00.1 Ethernet controller: Emulex Corporation OneConnect NIC (Skyhawk)
(rev 10)

06:08.0 Ethernet controller: Emulex Corporation OneConnect NIC (Skyhawk)
(rev 10)

4. FREXFIA VF FURA#E:

tux > sudo lspci -vvv -s 06:00.1 | grep 'Initial VFs'
Initial VFs: 32, Total VFs: 32, Number of VFs: 0O,

Function Dependency Link: 01

5. B /etc/systemd/system/before.service X, FTF1E5|SHH@IT SYSFS %
# VF:

[Unit]

Before=

[Servicel]

Type=oneshot

RemainAfterExit=true

ExecStart=/bin/bash -c "echo 1 > /sys/bus/pci/devices/0000:06:00.1/
sriov_numvfs"

# beware, executable is run directly, not through a shell, check the man
pages

# systemd.service and systemd.unit for full syntax

[Install]

# target in which to start the service

WantedBy=multi-user.target

#WantedBy=graphical.target

6. TEBEH VM 28, EB6IEISME /etc/init.d/after.local Bz (BF9E NIC)
B —MIRE XM (after-local.service), &M VM BTEBTh:

[Unit]
Description=/etc/init.d/after.local Compatibility

After=libvirtd.service
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Requires=libvirtd.service

[Servicel
Type=oneshot

ExecStart=/etc/init.d/after.local
RemainAfterExit=true

[Install]

WantedBy=multi-user.target

#! /bin/sh
# ...

7. BlbXHEHIE] /etc/systemd/systems

virsh nodedev-detach pci 0000 06 08 0

BEeR7ER /etc/init.d/after.local,

8. BE3ISitEN, ARREAIIEZENE—TFR, BZHIEIT Lspci <t

SR-IOV IKzhizfr. SNRERINEE SR-I0V RhiZfF,

01:00.0 Ethernet
Connection (rev
01:00.1 Ethernet
Connection (rev
01:10.0 Ethernet
01)

01:10.1 Ethernet
01)

01:10.2 Ethernet
01)

[...]

04:00.0 Ethernet
Connection (rev

04:00.1 Ethernet
Connection (rev

04:10.0 Ethernet
01)

04:10.1 Ethernet
01)

controller: Intel Corporation 82576NS Gigabit Network

01)

controller:

01)

controller:

controller:

controller:

controller:

01)

controller:

01)

controller:

controller:

Intel

Intel

Intel

Intel

Intel

Intel

Intel

Intel

Corporation

Corporation

Corporation

Corporation

Corporation

Corporation

Corporation

Corporation

EHMECE SR-I0V EHIKENZF

82576NS Gigabit Network

82576 Virtual Function (rev

82576 Virtual Function (rev

82576 Virtual Function (rev

82576NS Gigabit Network

82576NS Gigabit Network

82576 Virtual Function (rev

82576 Virtual Function (rev

SLES 15 SP2



04:10.2 Ethernet controller: Intel Corporation 82576 Virtual Function (rev
01)
[...]

15.9.3 ¥ VF N ig&FANE] VM Guest

7£ VM ENARS 28 LIEFAIKE SR-10V @S, R VF &RI0EI VM Guest, Ak, EEERK
IR,

12 15.2 I8 VF MEig&RmMEIME VM GUEST
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TEHNIRRERNERAEIE. BSFHBIRNERETRIEN IR,

1. £ virsh nodedev-list @< IREVEEFEIKEY VF B9 PCI sk SR 3N AY

PFo 25 15.9.27 “SEHAACE SR-I0V EHIFEIZR" HERE Lspel HitHEY
HFE (fla0 01:00.0 3¢ 04:00.1) BLELFHIE: RNTHIZR “pci_0000_" H
BESMa BT Alt, Lspci FIHA PCIID “04:00.0" &4 virsh 5l

79 “pci_0000_04_00_0" . TEMRFIFILET Intel 82576NS M-+KAIE —MimRY PCI
ID:

tux > sudo virsh nodedev-list | grep 0000_04_
pci 0000 04 00 0
pci_0000_04 00 1
pci 0000 04 10 0
pci 0000 04 10 1
pci 0000 04 10 2
pci 0000 04 10 3
pci 0000 04 10 4
pci 0000 04 10 5
pci 0000 04 10 6
pci 0000 04 10 7
pci 0000 04 11 0
pci 0000 04 11 1
pci 0000 04 11 2
pci 0000 04 11 3
pci 0000 04 11 4
pci 0000 04 11 5
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AR IR PF, EMIERTR VF,

2. WHEEFRNAY VF 89 PCIID BT LT virsh nodedev-dumpxml 5% :

tux > sudo virsh nodedev-dumpxml pci_0000_04_10 0
<device>
<name>pci 0000 04 10 0</name>
<parent>pci 0000 00 02 0</parent>
<capability type='pci'>
<domain>0</domain>
<bus>4</bus>
<slot>16</slot>
<function>0</function>
<product id='0x10ca'>82576 Virtual Function</product>
<vendor id='0Ox8086'>Intel Corporation</vendor>
<capability type='phys function'>
<address domain='0x0000' bus='0x04"' slot='0x00"' function='0x0"'/>
</capability>
</capability>

</device>

T—REUTHIE:
* <domain>0</domain>
* <bus>4</bus>
¢ <slot>1l6</slot>
e <function>0</function>

3. SIE—MIGES XML XX (130 /tmp/vf-interface.xml) , EHEEE VF KRGS
FINEIIMAE VM Guest FREREIE, ZXHEVEGSNTFARHAR:

<interface type='hostdev'>@
<source>
<address type='pci' domain='0' bus='1l1l' slot='16"' function='0'2/>@
</source>

</interface>
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O VFHIMAC HIUFREE,; SXRESISENG, MAC tltEBNT, R “FR" A
EA hostdev HNMMEIRE, BRESISEVEEHFEEMICE VM Guest B9
&%, FHH MAC IR, AT EELERB, libvirt 5IA\T hostdev
B, ZEAUEEKEE 2 A% E WERE IR,

@ IEELLRIETE E—FHIRENVEUIE,

4, IRSFEHEETEN, WEEFEHEEE VM Guest, BEZIZE A Guest £, 18
FREMNENIE:

tux > sudo virsh nodedev-detach pci 0000 04 10 0

5. ¥ VF #ZORINEIIRAE VM Guest:

tux > sudo virsh attach-device GUEST /tmp/vf-interface.xml --OPTION

T4 GUEST B85 VM Guest B3 &, 1D 8% UUID, -- OPTION 8] FFIEH—IA:

--persistent
EEEITIE LG E AN EBHAI KA ME XML H, LtE4h, SARIFIEEIETT, MSHEAN
"&o

--config
LT H B2 MK A M XML, BMERIEEEITHEtt. IK8E FASISRA 28R
7£ VM Guest 1,

--live
HET R MM TR, NRELFIEERE, MHREREKK. &EFARARK
AFREEXML A, FEHETREISEE VM Guest FREARATF,

--current
IETREZ N AT HERS. RS FIEERES, IKEFRFRMEIXKAME XML A,
FHETXEISEMEH. NREELTFERES, NESRIENEE, BFRaBEER
DOEIRAME XML A,

6. ENE VFIZEO, i&EA virsh detach-device ©%, ZHp<MIES FEFRYIANE
I,
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15.9.4 =S ECBAHA VF

WMREIREBE 15937 “FF VFWLig &4 002] VM Guest” TR IAERS S IUTE VM Guest BY
FEERENXT VF B PCI bk, 1638 Guest BRETBEB —E M. ZENMME PCl 2L L
WIERM B EEERNEYS, BNEXEEhZIEBRIUEN VM Guest Bt B,
B—MBEERER—TEE SRI0VI&EFIA VF AIEEMEIE libvirt W%, Z&, VM
Guest B3| FILEMLE, =X VM Guest BoifY, RATM=EEDNSOEEN VF. H VM Guest {5
LEBY, iZ VF EREIE A, AIEEM Guest 5/,

15.9.4.1 1E VM ENIRSE 28 LEA VF AE X L

TERNMSEEXRFA SRI0VIREEIET — M EEFE VF 80, ZigSYIEINEE (PF) LT
FHFRBMLEIEO etho L

<network>
<name>passthrough</name>
<forward mode='hostdev' managed='yes'>
<pf dev='eth0'/>
</forward>

</network>

EEFNLEERILENS, B ERRBERERIXH (g0 /tmp/passthrough.xml) H, &
EHITU TSRS, BICER etho B SR-10V i&EH PF BYSEPRMILEIZ OB FF:

tux > sudo virsh net-define /tmp/passthrough.xml
tux > sudo virsh net-autostart passthrough

tux > sudo virsh net-start passthrough

15.9.4.2 ¥ VM Guest ECE RERMFY VF

FEHI VM Guest IBEIEORE SGROMEME 15.9.4.1 5 78 VM EHIIRS 58 LR VF e L
4 g SRI0V REQIREGHIRBIEA VF, Guest EREEIES, libvirt SEEESE
PF S£EXHIFR VF BIBI3R,

<interface type='network'>

<source network='passthrough'>
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</interface>

TEE—MER L VF tE XRIRILRAET VM Guest jBahfa, REKREXY VF 5IR, ALk, BEENL
i51T virsh net-dumpxml passthrough,

<network connections='1"'>
<name>passthrough</name>
<uuid>a6a26429-d483-d4ed-3465-4436ac786437</uuid>

<forward mode='hostdev' managed='yes'>

<pf dev='etho'/>
<address type='pci' domain='0x0000' bus='0x02' slot='0x10"' function='0x1'/>
<address type='pci' domain='0x0000' bus='0x02' slot='0x10' function='0x3'/>
<address type='pci' domain='0x0000' bus='0x02' slot='0x10"' function='0x5"'/>
<address type='pci' domain='0x0000' bus='0x02' slot='0x10' function='0x7'/>
<address type='pci' domain='0x0000' bus='0x02' slot='0x11l' function='0Ox1'/>
<address type='pci' domain='0x0000' bus='0x02' slot='0x11l' function='0x3'/>
<address type='pci' domain='0x0000' bus='0x02' slot='0x11l"' function='0x5'/>
</forward>
</network>

15.10 FlHiE=IRE

RE virsh FgEEANGRAITIH VM EHARSSZFEEZEIH VM Guest BIFFRIKE, BE
AILUBE BT e < H BEEENEE VM Guest FREIRE !

virsh dumpxml VMGUEST NAME | xpath -e /domain/devices/hostdev
fBgn:

tux > sudo virsh dumpxml slesl2 | -e xpath /domain/devices/hostdev
Found 2 nodes:
-- NODE --
<hostdev mode="subsystem" type="pci" managed="yes">

<driver name="xen" />

<source>

<address domain="0x0000" bus="0x0a" slot="0x10" function="0x1" />

</source>

<address type="pci" domain="0x0000" bus="0x00" slot="0x0a" function="0x0" />
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</hostdev>

- NODE --
<hostdev mode="subsystem" type="pci" managed="yes">

<driver name="xen" />

<source>

<address domain="0x0000" bus="0x0a" slot="0x10" function="0x2" />

</source>

<address type="pci" domain="0x0000" bus="0x00" slot="0x0b" function="0x0" />
</hostdev>

@ . HIHEE <interface type='hostdev's> i
SR-10V 3 %

¥Fi®I <interface type='hostdev'> #H#% VM EHARSZ2EHI SR-I0V 8%, F
EFAARR XPath &if):

virsh dumpxml VMGUEST NAME | xpath -e /domain/devices/interface/@type

15.11 EEEFSER

BFIREEXT disk TEF. BN disk TEZXFZTENE. TASRITREZNELE:

o B4 type HEREINHEEISENFRIE, BREN file . block . dir . network

& volume o

° B device $ETRIMAI[E VM Guest IIERZ LN FHER, B30, AIsERERIREEIE
floppy « disk . cdrom REf,

THEREENFITE!
e driver B&ERmEFNEL. VM Guest FRIKNIEFM SIS EMMBEILE,

° JTE target B ERE VM Guest RBYFAARIEEZM. TEESIENEZERE
M, ZBMYE X BTFIEMEERN B ERKE,

TEAEIZ R BN 7R EARI0E] VM Guest:
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1. {REEINAE VM Guest HIERE :

tux > sudo virsh edit slesl5

2. 7£ disk JTEHARM disk ;TR type 1 device BiE:
<disk type='file' device='disk'>

3. ¥8E driver TERHEARINME:
<driver name='gemu' type='qcow2'/>

4. QIE—MHEME, BIEMENEEIRERRIR:

tux > sudo qemu-img create -f qcow2 /var/lib/libvirt/images/slesl5.qcow2
32G

5. e \DDEZZE;E/}_ EIJE%‘TI

<source file='/var/lib/libvirt/images/slesl5.qcow2'/>

6. X VM Guest FRYBRR&ER UK FIRFEEN S 4!

<target dev='vda' bus='virtio'/>

7. ERHERI VM.

tux > sudo virsh start slesl5

IMIE, FEFIRETE VM Guest IIERFHRRIZTEER.

15.12 BEcEFERIgR RS

—RRIER T, libvirt SR1E VM Guest ERMIEINIEE LR BoEIREHISS, R VM
Guest 824 PCI #1 SCSI &%, libvirt FEaheIZBHEIE PCI #1 SCSI 1FH128. libvirt &A1 A
BETFBRSIERFNIEEI2E (10 KVM VM Guest BY virtio-serial 1428, ¢ Xen VM
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Guest B xenbus 1£H28) EiR, RERIMEHIZBNEEETE—RBERTHIHEEK, BFE
FLERGIP, FSEFRRITHIZIHERE M. 5190, virtio-serial ITHIZSFIEREE ZinM, X
#& xenbus =HIZZ P RER EE ZNFHE L BT,

Xenbus FHIZRAIRIFZ ETF, EREUEFFE Xen FEMIGEIITHIZS. 1R VM Guest B85
VLR /FHNEIZE, WITHIZETEETEFLZNE. Xen B9 max_grant frames BMIKE
ERZ MM HEZAFRSECL S VM Guest BY xenbus =628,

RIME R EAZHIBERTEBR, BEEKE /0 &M VM Guest LUK 1/0 BER T EHE
ARESH FIRNNFERM A £, ATLUER xen-diag RiEZE dom0 5 VM Guest FY2
HIFIERA max_grant frames {8, VM Guest AFUEEIETT:

tux > sudo virsh list

Id Name State
Domain-0 running
slel5spl running

tux > sudo xen-diag gnttab query size 0

domid=0: nr frames=1, max nr_ frames=256

tux > sudo xen-diag gnttab query size 3

domid=3: nr_frames=3, max nr_ frames=32

slel5spl Guest {XfEAT 32 MR 3 4 WNRELI T MaERBH BE BETISH MR
B, B virsh 1BKzE,. &% Guest EBEXHHHY <controller type='xenbus'>
17, FFH10 maxGrantFrames 3THITE:

tux > sudo virsh edit slelb5spl
<controller type='xenbus' index='0' maxGrantFrames='40"'/>

REERHERBE Guest, TITE, xen-diag YN ZRERENER:

tux > sudo xen-diag gnttab query size 3

domid=3: nr frames=3, max nr frames=40
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5 maxGrantFrames £}, xenbus 1=#l28t2#F maxEventChannels , HHEERNTH
FERET, BISIEANMERM RS EINIRTEF N EIRERNE,. T hER TR ENF
7, BEKE vCPU M/HiFZF EINILEH VM Guest AREFEIE KR ABRIAE 1023, TILUE
B4 maxGrantFrames BB## &L maxEventChannels:

tux > sudo virsh edit slel5spl

<controller type='xenbus' index='0' maxGrantFrames='128"
maxEventChannels='2047"/>

BXEMER, BB https://libvirt.org/formatdomain.html#elementsControllers 2 E
libvirt B9 {Domain XML format) (3 XMLA&=) FMMFE “Controllers” (FHIZE) —To

15.13 EcEMsSISE

ERREIMEIERR0T, REEEXMMNEER S, HEETE XML ECE B ECHY VRAM 8¢
2D/3D HNik,

15.13.1 EXFEH VRAM =
1. /REEME VM Guest ERE
tux > sudo virsh edit slesl15

2. ERSIECHY VRAM KN

<video>

<model type='vga' vram='65535"' heads='1l'>

</model>

</video>

3. BIEREMWEERFIBERKLE VM FRY VRAM EREEEX.
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15.13.2 ¥4 2D/3D MRS
1. 4RIEIAE VM Guest IERE :
tux > sudo virsh edit slesl5
2. EiZF/2F 2D/3D iR, BMEMNMELR accel3d # accel2d BYE:

<video>

<acceleration accel3d='yes' accel2d='no'>

</model>

</video>

O #==: BA2D/3D &
2B vbox MIMIKEHF 2D/3D N, TAEEMASTILE EEAILtIEE,

15.14 BECEMSRILE

ATMAWNFGER virsh FEEEHNEILEHIFE S Ho

https://libvirt.org/formatdomain.html#elementsDriverBackendOptions # HiZft T HxX
libvirt M&ZEOMENE ST,

15.14.1 {FRZPF\T! virtio-net IZFMLZERE

Z A% virtio-net IHEEARIF VM Guest BYEIA CPU H1TEHE, HLLATLUIRAMSK It BXE
Z2—RIER, BBNE 30337 “EAZT virtio-net IZFAHMLZIEEE" o

ZHHERN VM Guest BRAZPAY! virtio-net, BEIRE 1517 “JHIEVMILE" PR RwEE
XML ECE, HIZINTFRRMEREM&EO:

<interface type='network'>
[...]

167 §E4 2D/3D MERZS SLES 15 SP2


https://libvirt.org/formatdomain.html#elementsDriverBackendOptions

<model type='virtio'/>
<driver name='vhost' queues='NUMBER OF QUEUES'/>

</interface>

15.15 /A Macvtap = VM VARS8 LEzO

fEF Macvtap BJ¥ VM Guest [EIMEOBZEEDIENIMNSEEZEO, EF macvtap BNZEOYV ET
VM RS BEMKZIEL, SEHERUKMEE EBBSH MAC Hilt, &%, ERLIEERAT
£ VM Guest #1 VM FEHRSZ 2B EEIZERTE VM EHIRSZ 85EIZAITIAN] L.

@ A2 Macvtap REES Linux W &ECER
Macvtap FEES BEi&E# S Linux MRS OEEEER. =61 macvtap O
i, RN RNEC.

@ AR FH Macvtap 23 VM Guest Fl VM EHARSS 2589581
£ macvtap B, —1 VM Guest AJ5HZ N VM Guest @ifl, FHrI5MLE EaIE S
ZENBEH. BF, 1% VM Guest TESAFIEITERN VM ENARSZE . XEMER
macvtap 174, RES VM EAIRS [/ LUKMIEREE] macvtap TR AREx. M
VM Guest # NZMFiH 3% & ZIIEEONTRET AR E VM VARSI IP ik, R
¥, KB VM EHBRSSES IP MR LR EYIBE O RE T A E] macvtap ML
&% VM Guest,

libvirt B EEZOLE direct ZIFETF macvtap BIEIMMLEEEO, Fl0:

<interface type=‘'direct'>
<mac address='aa:bb:cc:dd:ee:ff'/>
<source dev='ethO@' mode='bridge'/>
<model type='virtio'/>

</interface>

BILAfER mode EBIEEH] macvtap IRERVEIFIRN. TEMNIIRETR T ZEIERTRERE MUK
SNMERVIRER:
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* vepa: B VM Guest BEAIXEISNEIMT. INRBIIBIFEED VM Guest, Mix
VM Guest FRTERY VM ENARS 285 BHRIEARS 2848E, APAXLERFAZHF VEPA B9
¥ (RS HMETEEEAZIF VEPA) &E1FZ VM EHARSE 25

* bridge : RHEHBRSXIEREAE— VM ENARSEVEEEEXE BIF macvtap 188, X
RAMBEMMRETLT bridge WA BEEZ®EIX, WREP—MIRELT vepa &,
MR EEZHF VEPA RIR#,

* private: A EEMAEEIINENG; XS BIINGEEEBZIMNKEEFBEE, HE
REZFELREIE VM EAMRSS R0, RAEEEEEIE— VM 4RSS ERIBTR VM
Guest, SNRFFRBFIRELT private iR, RKEELILIIE,

* passthrough: FIAMKEORMERBANBEIN—MIFHIER. KAIEEELTE
O, F 5 virtio VM Guest X MAC it SIS ERFAER, MIFHEZIEOREZIEO L
B VLAN 0, i&EE, & passthrough BT, MELZEORTHE, BENMEOE
IKE VM Guest = H 5 VM MRS 23 &ER, HFILERER, £ passthrough =3
TEEZE SR-I0V EiIThEETS TR E VM Guest,

15.16 ZRARNESENEE

RESEKE A KYM BIZRIAEDTL, 1&&FENARMNE VM Guest, FLEFTETE VM Guest BY
XML EEERARNtbTE, B2, WREHFERREEERE VM Guest FEBRESEK, FHZW
TErRI%E model="'none"' :

<devices>
<memballoon model='none'/>

</device>

15.17 BEEZNIamas (R=k)

libvirt XFHMEANCKEEREZ i les LER VM Guest BIFL5T 4 o
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0 BE: AT Xen X
Xen HBLE SRR R LML EE,

312 15.3 ¢ EEEWk

1. HEMNETESEITH, BKE xf86-video-gxl HHEEEEELREE VM Guest H1:
tux > rpm -q xf86-video-gxl

2. %37 VM Guest, FIRFRE 15179 518 VM B8 hFiATF IR XML B R,
3. RBEMEFNRSRER ‘g’ :

<video>

<model type='gxl' ... />
4. RERESMEPH heads SEMEINE 1 1BKH 2, Fla0:

<video>

<model type='qgxl' ram='65536"' vram='65536"' vgamem='16384"' heads='2"
primary='yes'/>

<alias name='video0'/>

<address type='pci' domain='0x0000' bus='0x00' slot='0x01"' function='0x0"'/
>

</video>

5. BEMWESE HER Spice ERgsmA=E VNC:
<graphics type='spice' port='5916' autoport='yes' listen='0.0.0.0'>

<listen type='address' address='0.0.0.0'/>
</graphics>

6. BEIEINHIMER virt-viewer EIZETH TR, Fla0:

tux > virt-viewer --connect gemu+ssh://USER@VM HOST/system

7. VM 5k, EREEEATHEERN VM, HBEHEERIA
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8. £ VM Guest REHEF.FRL (Xorg) &, EFMNE > BRgs> BReE 2 THA—INHE
O, EF2ERE - NEMEaiEt.
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16 fEF Vagrant B2 EIA]

Vagrant TR AR, FEMNEEEMALIMRRMEA—HNITIERE. THETNA
SNfaIfEAE Vagrant EIEE I

16.1 Vagrant &7

Vagrant @8 —Ma R HEREXHFAEMEMERHEFRET —TMHRE, LA AGNE
EAGIREBENIETT Linux SRR EMIRIERFBIEAN (VM)o

16.1.1 Vagrant #f:&
Vagrant £/ {238 . BPER. &F (box) & Vagrantfile {EAEMHBIEREIRIR,

VAGRANT AiE

eiHta3
BFigEMEIEEIMIFIRERARSS. Vagrant R4ESZ$F VirtualBox # Microsoft Hyper-V &
AL LRz Docker B28, BITIEMHRZIF libvirt. VMware 5% AWS FHEMARS

ACE2s
BTFEENXEMWFEEREN TR, Vagrant MUMET NENRMESE T LEH XSG, RS
BRHNITINESHS, BT Ansible. CFEngine. Chef. Puppet #1 Salt FEEE
EE%/JLO

Vagrantfile
EIMIMEVEEE X HMXH % (Vagrantfile ) EFEETENMRHEER, UKEIE
A EEATAANEFIRBHRITHNMET R,

B

?
EINF BRI BR (*.box ). BILM Vagrant Cloud (https://
vagrantcloud.com/) 2 FHEF, U EFMN—BITBINIEHFEIS—&81tEN, UEH
15,
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SUSE {#H3 VirtualBox # libvirt 12282 fh&RF SUSE Linux Enterprise WE /5
Vagrant &F. SUSE Linux Enterprise Server &Fi&FF AMD64/Intel 64 #1 AArch64 &
Z4EM), T SUSE Linux Enterprise Desktop {SG&FF AMD64/Intel 64,

16.1.2 Vagrant /R~

BILAfEF Vagrant i@3 TE—AH<BaH VM. tERFIEERERF openSUSE Tumbleweed
BIEZ Vagrant F (RIM Vagrant Cloud (https://vagrantcloud.com/) 7 3REX) o

i3%2 16.1 : 5/ OPENSUSE TUMBLEWEED g3 VAGRANT iF1%

1. THIEAT openSUSE Tumbleweed B Vagrant &F:
vagrant init opensuse/Tumbleweed.x86 64
XIER7TE Vagrant FiEMHZEFHEIE Vagrantfile,

2. (\AN%) #4R48 Vagrantfile LABEENIFIE,

3. BoEF:
vagrant up

4. B ssh ifRIET:

vagrant ssh

16.2 EAF SUSE Linux Enterprise B Vagrant &
%

M SUSE Linux Enterprise 15 SP2 FF#&, SUSE {#H VirtualBox 1 libvirt (eftesiettiErs
F SUSE Linux Enterprise WE 75 Vagrant &@F. SUSE Linux Enterprise Server & Fi&FF
AMD64/Intel 64 #1 AArch64 {KZR 454, T SUSE Linux Enterprise Desktop {GERF AMD64/
Intel 64,
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RNBRK), ZESFITEEREEENRGESR, elFRim, BitErRE#E—FREZ
AIREAME T

SREM https://download.suse.com 7 HiE FHEF. EHtt, BTN TAATRE THNEFF
shEME Vagrant #:

vagrant box add --name SLES-15-SP2 \
/path/to/SLES15-SP2-Vagrant.x86 64-15.2-libvirt-*.vagrant.libvirt.box

RfE, ZETFHNEMERESRA SLES-15-SP2 , EalLU&GEREM Vagrant EF—#EH

=

e
vagrant init SLES-15-SP2

vagrant up

vagrant ssh

16.3 E%HER

Bx Vagrant REBREFMES, 1EB MW https://docs.vagrantup.com/ 2 _ERE 753X

174 BEHF SLES 15 SP2


https://download.suse.com
https://docs.vagrantup.com/

17
18
19

20

i TR EEERFAITNEE

HEEFERN 176
VM Guest BfigE 180
libguestfs 182

QEMU Guest {{i# 195



17 WEERZRFEI

17.1 HAEEOZEFRI

BRBERERF AT E VM Guest FHEE EMEFEEF R, ATASE Guest HEIZEOIEE L
TEERNZ—: writethrough. writeback. none. directsync 3% unsafe, SARFKISEEM
B, BEAEMNRIAETER, XEEFEASEMETENNEENIRRISN, T

R:
o EEY/B NEURRI IEFEENREFF,
* Guest NEFITHIBRSIRBREEFEESEANERE, LU EEBFERRFHHRS,

o AILMERARZENER, FHENT, NAERENERERIIMFLREN, THXEE
RIS TR

o FIHTMREREREERFG<S (B Guest iEFEHIZREM) o

Y0R Guest SEEFIRFZBINERLTFHAT, NEANEFRIAKEMEARELERIEE
Ko ZEERALEELMHEN R, i, FEEERASENEIBRTHS, BAEEURATS
MRE. BREFER. HERERI. REUENEFFRANPHASEREN, H&E
BRI BB, BFRIZFEOAINED Guest NELE, HiRXEKMECERATE RIEMEHE,

17.2 ZFIRIVRYIRER

FRIEEEFER
IR QEMU hRasmh, FISEEFHENERE A writethrough fERBRAER. &
SUSE Linux Enterprise Server BEMfBVFTARASH, BREM Guest fEFZOETE K,
o] LA IEFasthah I8 writeback 3¢ writethrough 3BX . X R UG EHAEFZE IR
writeback, ide. scsi # virtio B9 Guest IREHIZEFHMEZRFTBEMZASEER,
BUEFTNEFIRIVAIR A writethrough, A3, BB Guest (EFFIRMIERF G EIAE
EEXREE A writebacke
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writethrough (EF)
RS HBRERIZFER 0 DSYNC BICREHMBMGE X4 HEERE, NHE
RIRRRIBFLERLE, TRENRMERENETR. UFAEENEFEIRERE
MDIEF. Guest WEIMEFSIL G RBAREETEERE, FIt Guest THRAERIF
SREEBHIETEY, BFELERGEETESEEHIE

writeback (S[E])
HER S SBHBREIREFEEAER 0 DSYNC, tBRER 0 DIRECT &N RSHEME
XHEHRIGERE, BERAENERE, EEEANRNTHRAENEERS, BIEH Guest
BRESNREERHM. BHRNEEERNSMERFEFRERTSABTNIRE, LI+, =@
Guest HEIMETFIEEL S S M B EIEE, FIt Guest HARIRE L XERIF o< REBHUE
TR, XM TFEHE RAM E1FH raid 154588,

none (%)
HEXESSERBRAEIREEFER 0 DIRECT EXRSHEMGEXXHIIREERE, &
S ENDIETR, |/0 EETEABIERFARTREAXSHEFIREZEIRE, BTN
HEBEANHNEBRANEE NG, EFRMEFIREA RS NRERSHETHK, HLt
Guest M EMETF S AL RKIRBEFES RIEFX—I1E. Guest FTHASIRR L ERIFHan <
REBMIETEM, UMENSA, B TEERRENNER,

unsafe (F&%£)
EX SETEPMARR writeback BILEM, Lt “unsafe” BEXWEERTER, BREEEK
B Guest WFrERIFa <. FRLRIERERFRERMREMIT, TLUER ENLELRIE
BB AT RERRBINPL, EREE Guest FIFL MREA, BXTFEFIIEABHAES

directsync (EiZR¥)
EXSSERBREETZFER 0 DSYNC 1 0 DIRECT EBXRSHEABMEGSHFHIIL
BREH, XEKE, (NUEHUBRERIFFLE, ANEZESIENEEN, 48
EANRIERENETR. 5 writethrough (ES) —#, R FRIRERIERIF6m
LH Guest RERA. ERMENEE—MEFRN, {2 TERENEZARIEENAIEA

A
Ho
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17.3 FREFRANEIERTEENRN

writethrough. none. directsync
XLERRTEMIR. R Guest IMERAR “MREBITAHIER" (B), mikEHEE
FARFHL) , IIAAX=MEXERAEFLL, NREITLE Guest WL L, EEH
writethough 8% directsync, #&EFR, EEXHRSAS none F directsync FFRA,
EAENRZHRX L EFE R PI#HAI O_DIRECT,

writeback
IR EH] Guest FIEENETE, HAEIT Guest F2FH L IXRIFT o5 < SRERFEH MR IRER
FREIETEY. XEMAXHRAFRDWANEEN—FELEFILIT. WEXRE
Guest EENAEMER (RARFIRERE) EIREIBERMINK, EHAEENREREA
BEERSRHENNBRRIFEFIRE ZEFEREE,

unsafe
RS writeback BFEM, TARIEFEUTER: FZE Guest RiFdr<, EMMHERR
TXERFEFSHNEIBETTEMEIEFIER, SREENHEMEXNEIEZRNILIEK, M
ZR “unsafe” (F&R2) X—BFMA—MES, SEHMEINAL, ERLMRIEEN
EEBERERBIBEIMEESE S, Guest ZRIERY, ZEFHNHIEXMEIRIF,

17.4 ZFRICIERERISEMD

FOFIATIEF. BENEFHERESI NEFNEN AT R EERT M, Hig
iR REN AR EIELMRHEF AR, EANMEMGER. TEFNBERD, U
RIEAW 10 BAERERF, LI, TRIFENEERSLE, Bha®wR EEFMRNRG, —f
Mme, BmAREERREFERER none FHEE R LUIRGREMRE, RANLEVRL T HEHITHY
HIEE HHRIE, ko, ENIZEERIILEZ ) Guest EZBRENEFIREHRHIME, £T
EbBILA Rz AIO 12 native BIER (BT o
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17.5 ZIFEIUNSER TR F2M0

EEFEFHIENTHIERRE R ERMEEE, Bal, REEFERA raw M qcow2 BREIE
HITRINTES, NREABEEXGRS, NAMEEFRAT LN T, &, XA none
FEEAZIFEEE/ S NEZEFPHI TR TR,

libvirt EIERESRESHEAZNETEREMNINEE. MR Guest EEFRETHEXH
AL, HERREMHEMCHAIRE, WERERTATFIRNERBEFER. FRIF
BEFENXIZEN none, TN libvirt ARFEHE, R, ERILLEETEEH AP FRfE
F “unsafe” EBURBZULIRSI, L&D virsh 892, WITEARGIFIR

tux > virsh migrate --live --unsafe
e
O &7

EiIGE AIO B native, EEFHERAFIEHN none, MNRFEAR—FhEFELR, M AIO
BRIVE TR YR EIZFNAE threads . FEHAEY Guest BIFTEE fdatasync() RE

Mo
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18 VM Guest NS E

£ VM Guest RIS HEIRRIAT (8] 2 P HY —BUER AR TR, RIS /EMRRIETa] XY
TRENBREFEIEE, BEHTT VM Guest SERTEBRIFRF Mo

©) #F: VM ARS8 LRI
SRZUERINTE VM ENBARSS 28 LRI EMRVETE], FId0, BEIER NTP REIM (BXi¥
MER, BEN (SEEE) ,F30E “EANTPEDEIE )

18.1 KVM: f£R kvm_clock

KVM $2ftti@id kvm clock REhiZRe 245094 BT, SRIZUBRINER kvm clock,
fEi517 Linux B9 VM Guest REALI T s RIGEZ T ERE kvm_clock Bzhizrs:
tux > sudo dmesg | grep kvm-clock
[ 0.000000] kvm-clock: cpu 0, msr 0:7d3a81, boot clock
0.000000] kvm-clock: cpu 0, msr 0:1206a81, primary cpu clock

[
[ 0.012000] kvm-clock: cpu 1, msr 0:1306a81, secondary cpu clock
[ 0.160082] Switching to clocksource kvm-clock

BREYFIER TR, 15 VM Guest FIBTUTH S, SN ZamdE kvn-
clock:

tux > cat /sys/devices/system/clocksource/clocksource®/current clocksource

© ==: kvm-clock MINTP

B kvm-clock B, ZEiX[FEBTTE VM Guest B{EMA NTP, H1E VM ENIRS S _HthER
NTP,
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18.1.1 EHMITEHEZA

FEIME kvm-clock BRIREAT Windows* I #ER S, 3 F Windows*, i5FER Windows
AfjEl iR T A #TEREY (BXEFMEER, BS N hitp://technet. microsoft.com/en-us/
library/cc773263%28WS.10%29.aspxA) o

18.2 Xen REHMWIETIISE

£ Xen 4 F, BEEBRATE Xen EH5 Guest Z [Bl#{TEEIRF RO IIBHIZE /proc/sys/
xen/independent wallclock. SIANTHFHECEIEM tsc mode, LLIEBFEEFIFETEITEL
#2348 Guest BBl 5 Xen fRSBERET G E. HEAME 0 EEEARSHEHNREIFE,

BX tsc_mode WEZMMT, 5280 xen-tscmode FATI (man 7 xen-tscmode)o
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19 libguestfs

LA AR RGN E XXM, B LAFahih R FR M EXLE Guest LA+
(EEMEREEZFHIZIING) , BXMER LB TIETEMESHKEENN
b, libguestfs @A F R A RFMERZ I BEEIEGER— C FEFM—HAMEN T A —
XEREE BB R EIEERFEZINDHTT, AFRBRFoREIFTEEHRNM,

19.1 VM Guest #{EHLR

19.1.1 VM Guest #Z1EXFE

BB RGN E X XA RZ Linux FIBRS —MEBRS M, B UERIFE TAKAR.
REXEX U REERENEE, NREHER, RTRAIRN Guest BEIERIEEHME
7o B2, AMEREREAXETA, BFR—ERBHENXI, FERF Guest HRIRIYNT
ZREINTXBL:

o MR MRGIEIMUERIFE, BEENHENBEEFIS —T R RIARRE,
AJRE R SFEENE R EUERRIR,

o Zelt: BHEMGENNBEIFZESZE root HIENIR. MRMERESEIFENDN, Hith
R MEIERE FTRE R LSRR AR

o BEHEGHEIR. EMRIEMERTENEMEHNTEERNNT#F, NREMHENRS
TERBRER T A EREITHEIE, FIRERZSEIEME EIMIEHE LI E AR,

19.1.2 libguestfs B9+ AR

libguestfs C ERFREMEIE. IHRIFEREMNL (VM Guest) iR MG, EXRMEERT
Perl (http://libguestfs.org/guestfs-perl.3.html) @, Python (http://libguestfs.org/guestfs-
python.3.html) 2. PHP ({XPR 64 fiIitEAH) 1 Ruby (http://libguestfs.org/guestfs-
ruby.3.html) 7 NEMIBESHE. libguestfs Tt root WNPRENATIAIR] VM Guest HARIRG, HiZ
# 2% R BATENLEISR A TS SR R
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http://libguestfs.org/guestfs-perl.3.html
http://libguestfs.org/guestfs-python.3.html
http://libguestfs.org/guestfs-python.3.html
http://libguestfs.org/guestfs-ruby.3.html
http://libguestfs.org/guestfs-ruby.3.html

libguestfs I21F Z B FiHEFER VM Guest BB IMESABN T HE, XET BRMHINTIH
BE. EEMYRIE Guest WEPRIX . BRI VM Guest #1TER. S E B/ BiE = 5]
FIHEE. I Guest. H1T V2V 8L P2V T8, HITEMD. FofE VM Guest. #&ILFEAEFIAEE
HEEE AN

EE: mxESLE

PIDIELBS WL LR libguestfs TR, XAJRESSE VM Guest & LR R

7, libguestfs TRASZIAMEIEEXEMY, B EMIBET—K,

Fid, KEHHBLSHEE --ro (RIF) HEIW, E0]LUERLEGETUR 68 < XEXEILA E
P, EREITATRELLRFTEHA—, BRI LB R ERIFIIX,

19.2 RHFERE
libguestfs @it 4 MR EIRMH:

e libguestfs0: BEE CE

* guestfs-data: BEEMNMENERINZEXYH ((EFEE /usr/1ib64/guestfs
)

e guestfs-tools: #Zi guestfs TA. FMIIM /etc/libguestfs-tools.conf E
BX M,

* guestfs-winsupport : £ guestfs TEHIZEIT Windows 34 Guest B9, X
EHEELIE Windows Guest BY AT LREZULIHAFEL, 0, 7E4& Windows Guest 317
KVM B,

BHERG LR guestfs TR, EiE1T:

tux > sudo zypper in guestfs-tools
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19.3 Guestfs TH

19.3.1 {ECREIL

guestfs-tools BB T AR FIAIRFEEIMIEER G, thIhEEEE AP FRAERY
AR A ERIFEERARIRG TRV ER M. Guestfs TRINMTZ AT guestfs AP
BIFREINEE, HERITEN ERERIAGELUK /usr/1ib64/guestfs FRBISHRIET IR

o

19.3.2 XFHBXERFEMEERE
Guestfs TASIFEMIHRLS, QiF:

e Ext2. Ext3. Ext4

e Xfs

* Btrfs
15 SRR MRIER :

* raw

* qcow2

L5 TFNXGRS

Guestfs AIEEIR S #F Windows* XE &4 (VFAT. NTFS) . BSD* #1 Apple* XHH&R%,
IR B RBREME TS (VMDK. VHDX...) o EXLEXHRAMELBRBEIERTE SUSE
Linux Enterprise Server ER"Z 3%,

19.3.3 virt-rescue

virt-rescue FEPFHKIE CD, BRETFEMN, BTHFIRM CD, virt-rescue AP IREKEE
SNEM—LEEENRET R, JATRENE L EINN SRR & AR,
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tux > virt-rescue -a sles.qcow2

Welcome to virt-rescue, the libguestfs rescue shell.

Note: The contents of / are the rescue appliance.
You need to mount the guest's partitions under /sysroot
before you can examine them. A helper script for that exists:

mount-rootfs-and-do-chroot.sh /dev/sda2

><rescue>

[ 67.194384] EXT4-fs (sdal): mounting ext3 file system
using the ext4 subsystem

[ 67.199292] EXT4-fs (sdal): mounted filesystem with ordered data
mode. Opts: (null)

mount: /dev/sdal mounted on /sysroot.

mount: /dev bound on /sysroot/dev.

mount: /dev/pts bound on /sysroot/dev/pts.

mount: /proc bound on /sysroot/proc.

mount: /sys bound on /sysroot/sys.

Directory: /root

Thu Jun 5 13:20:51 UTC 2014

(none) :~ #

IR UAKIEIRTUIBTT VM Guest BY:

(none):~ # cat /etc/fstab

devpts /dev/pts devpts mode=0620,gid=5 0 0
proc /proc proc defaults 00
sysfs  /sys sysTfs noauto 00
debugfs /sys/kernel/debug debugfs noauto 00
usbfs  /proc/bus/usb usbfs noauto 00
tmpfs  /run tmpfs  noauto 00

/dev/disk/by-id/ata-QEMU HARDDISK QMO0001-partl / ext3 defaults 1 1

19.3.4 virt-resize

virt-resize AT RABEMNBEENA/N RN ELSEKRD) , URBAEEFEER
EADXEIAR/N, BMERXLES K,
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12 19.1 ¢ ¥ RHEA

186

FTENDTIRIERG: WY REDWIEE

1. 5%, EXRAEMIBERT, BELEMIERTRRZ KA.

tux > virt-filesystems --long --parts --blkdevs -h -a sles.qgcow2

Name Type MBR Size Parent
/dev/sdal partition 83 16G /dev/sda
/dev/sda  device - 16G -

2. virt-resize TEAPITRMBEIEDN — KB B BRI 8B FHEFIRE A/ R

W5, £/ truncate S BIBETR A/NNIXE:

tux > truncate -s 32G outdisk.img

3. fEF virt-resize AEEBEMZII AR/ virt-resize E3XK % NBRERFIG LR

EER MRS

tux > virt-resize --expand /dev/sdal sles.qcow2 outdisk.img

Examining sles.qcow2 ...

kK 5k ok ko koK ok >k

Summary of changes:

/dev/sdal: This partition will be resized from 16,0G to 32,0G. The
filesystem ext3 on /dev/sdal will be expanded using the 'resize2fs'
method.

KKKk Kk >k Kok >k

Setting up initial partition table on outdisk.img ...
Copying /dev/sdal ...

© 84%

00:03
Expanding /dev/sdal using the 'resize2fs' method ...

Resize operation completed with no errors. Before deleting the old
disk, carefully check that the resized disk boots and works correctly.

4. FIAE S EERIAZEMREKR
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tux > virt-filesystems --long --parts --blkdevs -h -a outdisk.img

Name Type MBR Size Parent
/dev/sdal partition 83 32G /dev/sda
/dev/sda  device - 32G

5. ERMEEMRGRER VM Guest, FIAEIBITIER, ARMERIBERE,

19.3.5 Hfttvirt-* TH
St guestfs TRAILGHERES — FINEENRENS, RERMEXEMNES.

19.3.5.1 virt-filesystems
I TEBFIREEXEBIEHEPMPINXGRA. 2 XMEEEHNER.

tux > virt-filesystems -1 -a sles.qcow2
Name Type VFS Label Size Parent
/dev/sdal filesystem ext3 - 17178820608

19.3.5.2 virt-1s

virt-1s AI7HEMTSEERGRIIX AR, XHRI. REM. T REMSFES. IS
EZTERS, AXMERT, STERNBHESHEKER, EFHEA libvirt Guest RY
BR, BfER -d EIEE Guest 2. MW THAEMRE, BEA -a ETL

tux > virt-ls -h -1R -a sles.qcow2 /var/log/

d 0755 776 /var/log

- 0640 0 /var/log/NetworkManager

- 0644 23K /var/log/Xorg.0.log

- 0644 23K /var/log/Xorg.0.log.old

d 0700 482 /var/log/YaST2

- 0644 512 /var/log/YaST2/ dev vda

- 0644 59 /var/log/YaST2/arch.info

- 0644 473 /var/log/YaST2/config diff 2017 05 03.1log
- 0644 5.1K /var/log/YaST2/curl_log
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- 0644 1.5K /var/log/YaST2/disk vda.info
- 0644 1.4K /var/log/YaST2/disk vda.info-1

19.3.5.3 virt-cat

virt-cat SLITTEATERMBEMT (SHERE) FEENXHNRNS. JLUIEE
IXGR, EXMERT, XEXHRZSHEKE—E, SITXHIBLTMEURER (/7 )
9:F7LEIJ II%E%’IIO

tux > virt-cat -a sles.qcow2 /etc/fstab
devpts /dev/pts devpts mode=0620,gid=5 0 0
proc /proc proc defaults 00

19.3.5.4 virt-df

virt-df s TTERTEREIMIXHRS LWATAZE, SEMTARE, EANEETR
DELEIMBEE R, MEETSEEHERERNEU R RERERNTEE,

tux > virt-df -a sles.qgcow?2
Filesystem 1K-blocks Used Available Use%
sles.qcow2:/dev/sdal 16381864 520564 15022492 4%

19.3.5.5 virt-edit

virt-edit ssLITTRAREBRETETMAEMT (HEERE) PRI

19.3.5.6 virt-tar-in/out

virt-tar-in FIEREZER TAR FHEBERED EPWIHEMR GRS E M libvirt 5, virt-
tar-out FIRFEPMWIHEIRER B RITEM TAR 7,

tux > virt-tar-out -a sles.qcow2 /home homes.tar
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19.3.5.7 virt-copy-in/out

virt-copy-in AP AMIEER PRI ENE RE BB S EREGE R HZ 0 libvirt 33
. virt-copy-out FIMEIMHEEEMEGESH R libvirt P EHISXEHE R

tux > virt-copy-in -a sles.qcow2 data.tar /tmp/
virt-1ls -a sles.qcow2 /tmp/

.ICE-unix

.X11-unix

data.tar

19.3.5.8 virt-log

virt-log FAIRRFEM libvirt 3. EIANSKEEEMEGNBESX 4, MREET guestfs-
winsupport 348, virt-log BRI /R Windows EMWIEEERMENEHEE.

tux > virt-log -a windows8.qcow2

<?xml version="1.0" encoding="utf-8" standalone="yes" ?>
<Events>

<Event xmlns="http://schemas.microsoft.com/win/2004/08/events/
event"><System><Provider Name="EventLog"></Provider>
<EventID Qualifiers="32768">6011</EventID>

<Level>4</Level>

<Task>0</Task>

<Keywords>0x0080000000000000</Keywords>

<TimeCreated SystemTime="2014-09-12 05:47:21"></TimeCreated>
<EventRecordID>1</EventRecordID>

<Channel>System</Channel>
<Computer>windows-uj49s6b</Computer>

<Security UserID=""></Security>

</System>

<EventData><Data><string>WINDOWS-UJ49S6B</string>
<string>WIN-KG190623QG4</string>

</Data>

<Binary></Binary>

</EventData>

</Event>
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19.3.6 guestfish

guestfish BAFHREMEBEMIXGERZNINENGSITIR, B libguestfs HA

FF guestfs APl BIFR A IHEE,
FERGI:

tux > guestfish -a disk.img <<EOF
run

list-filesystems

EOF

guestfish

Welcome to guestfish, the guest filesystem shell for
editing virtual machine filesystems and disk images.

Type: 'help' for help on commands
'man' to read the manual
'quit' to quit the shell

><fs> add sles.qcow2

><fs> run

><fs> list-filesystems

/dev/sdal: ext3

><fs> mount /dev/sdal /
cat /etc/fstab

devpts /dev/pts devpts mode=0620,gid=5 0 0
proc /proc proc defaults 00
sysfs /sys sysfs noauto 00
debugfs /sys/kernel/debug debugfs noauto 00
usbfs  /proc/bus/usb usbfs noauto 00
tmpfs  /run tmpfs noauto 00

/dev/disk/by-id/ata-QEMU HARDDISK QMO0001-partl / ext3 defaults 1 1

190
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19.3.7 RHIEEAEH 7T KVM Guest

Libguestfs it 7 AJEEBH R Xen EEAMWISAIEN IS5 /9 KVM Guest BT E, {Xen E KVM
HEREIER) NXEFNET M Xen FIRE KVM IA R, T—TENB—MIFRBAG: BENE
A KVM i+ E#,

SUSE Linux Enterprise Server ERZREGYIIENIEIR S KUM it 8B, ILLINEER A A ATR
BEhRo

HMEMIENZEREE X ZMIBNNGER, HEXLEEEmIERRSSE. EXNIE
B, EEHENLET—MER virt-p2v A kiwi TEESHIEIR RS,

38 19.2 : {#H VIRT-P2V
1. FRUTHRSREFRBNRGE.

tux > sudo zypper in virt-p2v kiwi-desc-isoboot

A Y :ﬂ:

@ E =)
XS B S ERINACE— BT RIERSIS DVD A9 1SO Mg, ZE, EHA
LIBR IR PXE 5| SM1E; BXEA KIWI H93E PXE BUERIFAE R, 52 man

virt-p2v-make-kiwi,

2. BIZEKIWIERE:

tux > virt-p2v-make-kiwi -0 /tmp/p2v.kiwi

-0 EXTEfAAEIE KIWI ECE,

3. MIREE, FRIELEFNVEETH config.xml X, g0, £ config.xml FiFEE
S RFAENBERF R

4. £ kiwi 92 1SO BR{&R:

tux > kiwi --build /tmp/p2v.kiwi@ \
-d /tmp/build@® \
--ignore-repos \
--add-repo http://URL/TO/SLE/REPOSITORIES@® \
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--type iso

FR E—FHERH KIWI BEER B Ro

KIWI B FEFRERR 1SO MG R EhEmRERNE R,
£/ zypper lr -d ERHREGEEEFERN URL,
BERNEMEFEFER— --add-repo &,

® ® 9

5. 7£ DVD 8¢ USB i2Z# EZIR IS0, ERILRERSISEIZMBIITEN.

6. R4iEnE, SERERMITMARSEMERAT, WRSHEZESR virt-v2v RHE
At B
INRMKIZELL DHCP BRI E S, BB EICE WAIRHITH YaST MABEE X IEE.
BEHENEEERAUEER SR T —I,

7. REEEROEEMNNEED, FEX VM BIE, FIMNSER CPUBENNES, UKE
PINZ R,

Q &
NRAESCXLELIE, IRIHMERBINRERA raw 18 AILIEH LS TIFE
R NPT R TR E U AR o

BLE FA T R RN @A local ¢ libvirt . B—M7 A E IV R
MECEM R 87 FEPEX KRR, ARG, AILUEE virsh FAXLERATREXH
libvirt S0 3BRYHT Guest, 58 ZF 7 A ERMAER S 1#77 FELPRE X At P AL R IR,
SREUER libvirt R IERYFHT Guest,

BHFIEE IR IRIZTR.
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194 &fs

19.4.1 Btrfs #HXHYIAIEA

e E Btrfs #8X (7 SUSE Linux Enterprise Server FRZRIAIRE) A& guestfs T
A, UTHERERAREET:

tux > virt-ls -a /path/to/slesl2sp2.qcow2 /
virt-1s: multi-boot operating systems are not supported

If using gquestfish '-i' option, remove this option and instead
use the commands 'run' followed by 'list-filesystems'.

You can then mount filesystems you want by hand using the
‘mount' or 'mount-ro' command.

If using guestmount '-i', remove this option and choose the
filesystem(s) you want to see by manually adding '-m' option(s).
Use 'virt-filesystems' to see what filesystems are available.

If using other virt tools, multi-boot operating systems won't work
with these tools. Use the guestfish equivalent commands

(see the virt tool manual page).

REMEFEEREN Guest PEESMRIR, EMBERT, guestfs FAIEESISHMRIR,
ERFIEARMRE, BRI TARER -n 4

tux > virt-ls -m /dev/sda2:/:subvol=@/.snapshots/2/snapshot -a /path/to/
slesl2sp2.qcow2 /

19.4.2 IfiE

7z libguestfs ig @& BUHAITESER, PILUEAFIREE LIBGUESTFS_DEBUG=1 %K/
RAEHER. EUEMT guestfish SRR BHE N ap</API ER, BERAIFIREE
LIBGUESTFS_TRACE=1,

193 i SLES 15 SP2



19.4.3 1libguestfs-test-tool

libguestfs-test-tool E—MNiXER, ATFHREERR libguestfs HRERBER L. E
=52 guestfs IMENAEISHNERNAT, AFRIE—NIHMGEHEXREZE0. MREK
INETTRISEREY, MM REERNNZE2ERUTHER:

19.5 IMEFEEER

e libguestfs.org (http://libguestfs.org) #

e libguestfs FAQ (libguestfs FIlial@k) (http://libguestfs.org/guestfs-faq.1l.html) 2
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20 QEMU Guest {{IE

QEMU Guest 143 (GA) 7£ VM Guest Fiz{T, £ VM ENARSS23EEIE@EIE Libvirt 7 Guest
BRIERFEPIZITI T, EXFITEINEE — fIM0, IREVEX Guest XIFRFRIA T REMNR
XHRE, HEERHESIF Guest,

QEMU GA 888 7E gemu-guest-agent HEH, FHASTE KVM X Xen B LR, BBE
FEE

N A A
20.1 4T QEMU GA 835
QEMU GA BEMiIFZ AN i< RERZMMA libvirt &, BENE 2047 “E2E
5 EEREYIR, EoIfER libvirt B9iEA® < qemu-agent-command RiZ{TFAHE
QEMU GA &%

virsh gemu-agent-command DOMAIN NAME '{"execute":"QEMU GA COMMAND"}'

B0
tux > sudo virsh gemu-agent-command slel5sp2 '{"execute":"guest-info"}' --pretty
{
"return": {
"version": "4.2.0",

"supported commands": [

{
"enabled": true,
"name": "guest-get-osinfo",
"success-response": true

},

20.2 EE QEMUGA M virsh 5%

B virsh sSFEE QEMU GA ZFESCILHINRE, HAPEE:
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virsh guestinfo

M Guest WAEF|EHBX1Z Guest N5 E.

virsh guestvcpus
}‘A Guest E,‘Jﬁg 1@_‘ZEE&FE¢LA CPU E,J'lklp\o

virsh set-user-password
79 Guest FHIAFIKFIZEOR,

virsh domfsinfo

BRIEEBITAREANNXFRATIR,

virsh dompmsuspend
ERCIETEIETTH Guest,

20.3 1%5E libvirt ;<

INSRTE Guest FBAT QEMU GA, —%t virsh FHi<EMUNIERRIEITH, HINERSE
1858, TEMFIRNEESEHILEFHTTO. BXRTEIIR, 5L virsh FMIIFHER
agent FfH,

virsh shutdown --mode agent # virsh reboot --mode agent
XFXMHES| S HERINTF ACPI 5%, Btk Guest A TFRIBITHRIFT RS,

virsh domfsfreeze #1 virsh domfsthaw

1B Guest REXH RS RIFFHIDIRE: RIFEFFRIRE /0 #IEARERE—ZN
&, UEEERENENTFHITEARSE,

virsh setvcpus --guest
BNk Guest By CPU $&,

virsh domifaddr --source agent
7£ QEMU GA #Z&1f Guest BY IP ik,

virsh vcpucount --guest
M Guest WAEFIZBXEM CPU IHEHHIER.
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204 EZEER

e https://www.qemu.org/docs/master/interop/qgemu-ga-ref.htmla L1247 QEMU GA
TR SHRETR,

e virsh FA% (man 1 virsh) 8&%#F QEMU GA REM &< HIIRER,
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21 IREEMWLEA

TN BUEEE FH A SUSE Linux Enterprise Server 15 SP2 1EA B ENo

Dom0 BIFEHERIEE 5 SUSE Linux Enterprise Server I ERAMNBEHEREE, FiZH0
SN CPU. B, AFEMNKZZIRT 8E#EMIIIPRE VM Guest RAERIFE Ko

0O &7 HER
A, MR VM Guest RUVEEREVIIDE LisfTs BRI LUARES RAMTE, Hitk
HEBI, ESUERH—H.

EPWENERLES T RGERERTT, BERESIFAFRIHAE, 1BEB1T YaST HE
2, EEME B30, ARER Xen EIMIEVARS SFHITRE, HWaJLITE YaST REMARERE
B> ZBREERRFN T ERRITRE,

ZE Xen Rftfa, ERMITEN, HESISESLERFTANBNES Xen RWIZANEIT,

WY EFEE R EAERH. N THRRTERMIVER, BETMEEREIT YaST Bl E#H,.

21.1 ERIESREMEIN

EEM EZREFHECE SUSE Linux Enterprise Server i#ER 4T, BRI T RIESKRMNE
W

o NRIZENNIDLIEN Xen EWETT, 1HIB1T YaST 740 > 5|FMEHAZRF, FHiEUE Xen 5
STHENERIAG I FEBTT o

° £ YaST RBEHE RS > 5| SNEHIZF.
o REINSIF RN Xen 175, ARBHIEENMNIAME.
o BEHTE,

o NIRTFERENRE, BRIEEMNEN L2 EEMMUAENNARZFMHE,
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e [EIBYfER iSCSI #1 OCFS2 & Xen BREREY, BIEET AME SUSE Linux Enterprise Server
By OCFS2 BRIARERYFREKRVAEIR Y [B], EEFHACE LLEERY, 75IE1T systemctl
configure o2ch, SEERAEEFH 02CB_HEARTBEAT THRESHOLD .

o NREITEERERE Xen TNWE VLS, BERNER—M&E. BIERRME
PR SRR RYIRENZR, AR ERBAREREIER,

Q iiE: WM
DomO0 Rz LUEIMKIERE1T, FALt irgbalance T lscpu ETERSRMESARE
HHIES

21.2 EIE Dom0 RE

£ LABIRY SUSE Linux Enterprise Server R4/, Xen ENHEIARNGFLEEXERAEE
NAMIERFE D ECL Dom0, HER BTSN E T, BB HMABEE, AFE=B5E)

M Dom0 #ITRIKTLIBAT. ITHERREZ L, FLtRZEENEEEZA. M SUSE Linux
Enterprise Server 15 SP1 745, RRABZRABESEKINIET, M=ZE79 Dom0 73EE 10% BIFEML
YIIER7ESMID 1GB. 30, 7E¥IIEREAR/NA 32 GBEIEHNL L, 3§78 Dom0 7382 4.2 GB AT
BAMDZHRHBINIE /etc/default/grub HEA dom0 mem Xen apLfTiI, &0] LU
¥ dom@ mem ZEBARENIIEREFEKR/N, HTE /etc/xen/x1.conf FZH autoballoon
EI, RImEIRTT .

& Dom0 NEARE

79 Dom0 REHAREFEEEVAT EHN LIEITHI VM Guest #iZ, FH Dom0 £AF VM
Guest IRMH/FIHMEFEER 1/0 BRS. 118 Dom0 R7ESEZEY, FRZEFEE] Dom0 Hiz
THHEMITEAR. —RME, ROZGREERIEMEIMIBIAREAR/ N—FREHE Dom0
HIREKDN.

21.2.1 i%& Dom0 RE5 EC
1. BEREA Dom0 HEHINE.
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2. £Dom0 A, EA x1 info UEFHITBEH LAIBNAEE. FILUER x1 list &<
ffaE ZH 7179 Dom0 S ECHIATF.

3. iEZ{T YaST s> 5| EMMEHZEF,
4, 1%3F Xen 9

5. fEE Mt Xen BLEEEFSHEHIM dom0_mem=MEM AMOUNT , EF MEM AMOUNT 2
7 Eg4A Dom0 R ARESR, H0 K. M 3¢ G RIEEA/N, #40 domd _mem=2G,

6. ERIMITENUNAEN,

@ Z& . XenDom0 RfE
¥ GRUB 2 FRRY Xen BREIEZFEA XL THRHERH dom0_mem= &I
B, F|7E etc/xen/x1l.conf HZH xl autoballoon, &M, B VM B
BakrMHAFLMEXTEES  Dom0 AEFESIKAIFEIR. HLb, MREH Xen
8T dom@_mem= £, JETE x1.conf HRMN autoballoon=0, Fik
& Xen dom0 memory (Xen domO0 A7F) (http://wiki.xen.org/wiki/

Xen_Best_Practices#Xen_dom0_dedicated_memory_and_preventing_dom0_memory_balloonir

21.3 Z£EIMY Guest HEIM

TELEIME Guest 1, ERIARIRE—MEPARY Realtek M-F. A, EHAILIERS B
KIXEPIEFHKEIE Dom0 5 VM Guest ZEIHVEIHl. RIAER T, XA MEOHSEWE VM
Guest, RANBLERERFENIKNIZRFZRXMMEOEFE.

8 SUSE Linux Enterprise Server BY, BRIARBEEIMMN-KEIHE VM Guest £H. BIFRIK
RIEIINT

1
E(FERAIRIL Realtek MFEZ FEANEINMLLIZO, BEFE I ELER vif REBHIEE
type=ioemu, REIECEI FFAR:

vif = [ 'type=ioemu,mac=00:16:3e:5f:48:e4,bridge=br0"' ]
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x1l.conf FM% man 5 x1.conf FIRETHEX x| EEEMNEZAT,

FEL
NRIEE type=vif ENEERSHRE, BEAFEMLMEREO:

vif = [ 'type=vif,mac=00:16:3e:5f:48:e4,bridge=br0,backen=0" 1]

RIAFNF AL
NRBAHEESIRME DR MED, RAFREERBEMESAIA, x| EBEWN FFR:

vif = [ 'type=ioemu,mac=00:16:3e:5f:48:e4,model=rt18139,bridge=bro"' ]

EXMIER T, N7E VM Guest FREAEP—IMRILEEO,

21.4 EoIEILEM

NRIEMLE T IR, HENSISNSETR GRUB2 5|SMERER, BEREFREE
Xen &, IEEINRNET S B E I EN

Q E&E: Xen # Kdump
£ Xen 1, BABERFSEENETFRR. MREFEN Dom0 PHIMERZERERR
NF, THBREEEFFREBIRNE. ALk, FERKSE crashkernel=size FHMZE!
kernel 17, MAREEZITHEREMSISSH.
B X crashkernel ZMFAER, BB (RANTAHIERERE) ,% 17TE “Kexec Al
Kdump” , 88 17.475 “it& crashkernel EKR/N o

903R GRUB 2 REFAREE Xen ik, BHRERESRE, HRIEEEEHN GRUB 2 5|10
2. INRLERERER Xen ERANBE R TR, IHIETT YaST M EE, EFRENTIE
28, AREER Xen M ENARS 25 # TR

S|SB EEREFE, Dom0 EIWIRZBEHHETHEFR REFR. MRERLEELR

H, N&EResiTiR,
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O =7 BERNE
BT A LB AKT AER TENR, TXMERT, 1B/ vga=ask R
351858, BREKAILE, BFER vga=mode-0x???, Hip 2?2? WIHEAXA
0x100 + http://en.wikipedia.org/wiki/VESA_BIOS Extensions 2 HHFFRAY VESA &
=, %0 vga=mode-0x361,

EFIRREEW Guest Z a1, BHRRAKKIEIER, Alt, BERHINLERE NTP (WL£EATE
i)

1. 7£ YaST HiEEMEEARSS > NTP ERE,

2. iFES|FHAB BRI TN NTP PP FRUIET, RMILA NTP BIElARSS 2500 IP tohlk, 72
[EERETTR.

Q EE: B Guest LHIBTEIRRSS
BB EHTEIEERER. MEMNRERABE BT — N IMIBTENRRE
[ERFiEYE] (FLLEEMETE]) o EEFE VM Guest 245 EBIRT{E|EHE, BtHESME
I Guest EBCEMZITEARSS, SR Guest FEREHNMIRSBYEl, B> SUSE Linux
Enterprise Server Y Jh37 Bth BIFAAE R, BB WE 1827 “Xen AT #E
-

BEXEEEMIBFAESE, BERNE 235 "EEEUEINET o

21.5 PCIE®&

NTFEDFA VM Guest &4t, BINRERISER PClIEEIKATRNE. MRERNZELE
PME Guest, (NHRFRITHAZFHEETE BIOS RFCEILTHEER, tbIhEeA =],

AMD* # Intel* &R b INEE, T AMD 1+EAH, LEINEEFRIT IOMMU; MTF Intel TS, LEIH
REFMRA VT-do 1HER, B Intel-VT KRAEFEUNEEME Guest fERILLINEE. NIBERIER
RN, FLEMNEREHHNERE X PC EBNRS,
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PRI

o BEEFKEFERASEMRLRNTTERKIAR DMA, XFAFERZZR, FILEREFRA
RE

* ipia] PCle Mif/EBY PClig&EY, MAURFA PClig&EEIEKEIED Gueste XIURHIF
iﬁﬁﬁﬂ: PCle iﬁ%o

o BB EH PCli&&EM Guest TIALRT TS EIE M EMN,

PClEBNEEERIM N AEH. B, E5|SHUAEMBRERERFNERE PCligEH
BHiEke HR, WK% PClig&EEIREE VM Guest,

21.5.1 EEBAEIEREFLUSER PCIE#E

1. EFEHRIKE VM Guest BYIR&E. Altk, IFIETT Lspei -k, HIRBUSERS UKIEIK
HZIR R IA IR R TN
06:01.0 Ethernet controller: Intel Corporation Ethernet Connection I217-LM
(rev 05)
Subsystem: Dell Device 0617

Kernel driver in use: e1l000e
Kernel modules: el000e

EAGIHR, PCI4RSH (06:01.0) , MEXBIAZIERA e1000e,

2. IEERRKFIMLAMEIR xen_pciback REFIEHIZENE —MER, FMEEUTA
AH /etc/modprobe.d/50-e1000e.conf Xf:

install el000e /sbin/modprobe xen pciback ; /sbin/modprobe \

--first-time --ignore-install el000e

3. &8/~ xen pciback #EREA “hide” ETRITHNIZE. REFCIEEEZUTASTH /
etc/modprobe.d/50-xen-pciback.conf Xf5:

options xen pciback hide=(06:01.0)

4, EFNBTHERY.
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5. AU THYREZREREEIEKIREY IR

x1 pci-assignable-list

21.5.1.1 @ x| #H{TEISIEIK

AT RREBRMNENRS, Ee]UFBET x| #HTHEISEIRRER PCl B,
B 7cHifR Dom0 FREZEE pciback &E3R:

tux > sudo modprobe pciback

SAIGTER x1 pci-assignable-add fFi&&EAIHIEIK. FId0, E/IEE 06:01.0 Al Guest

£/, BEITUTH<:

tux > sudo x1l pci-assignable-add 06:01.0

21.5.2 B PClig&EIEIkZE VM Guest R4
Al@E M ERME PCHZETHTFE VM Guest:

REBRMZIZE:
FERERE, EREXHPARM pci 17!

pci=['06:01.0"]

% PCLIgEHENEI VM Guest R4
AILUEA x1 d3 < BB RNE £b PClLIEE. BERHSH 06:01.0 FNRERMEIZA
sles12 B9 Guest, BE#EH:

xl pci-attach slesl2 06:01.0

1 PCI1ig&FHMNE Xend
EIIGRKARINE Guest, 157E Guest BeE XHEF RN THBES:

pci = [ '06:01.0,power mgmt=1,permissive=1"' ]
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¥ PClI&HEIEIkEE VM Guest 5, Guest R SRR IS R ER B B IREHIEFo

21.5.3 VGAH®&

Xen 4.0 MIEShRASZIFE L EPME VM Guest ESLIT VGA EIYiEECss Hil, Guest AJ A2 EIT
HRMtE e 3D MMIMINEHIE R SE 23

PRI

* VGA HEiEIhEES PCIE@EIMN, RBFEZEERCHLEM BIOS 2t IOMMU (8% Intel VT-
d) %#%.

o DEXEFEER (FIAENERRERNER GRS %S VGA EBERER.

o (NEZFFREEIME Guest A VGA HiB, REZHFFEEI (PV) Guest,

° TEETEZMEFA VGA EilY VM Guest ZEIHZE K — BRRBEM— Guest T,
EEA VGA B, FHELEMMY Guest REXHHHRMUTIZE:

gfx _passthru=1
pci=['yy:zz.n']

H, yy:zz.n 2 Dom0 LfEM lspci -v #HFIAY VGA EIFZEEZ2EHI PCI 3ZHI28 1D,

2154 &Ei5
ERLERT, 25 VM Guest iElTTRESHIMEAM, AN B LEMEARMRERRS o

RYES | FHAERER
F /0 BHIRE X RIEAIES | SEB P DE—ARBERTF. WNRAFIEKEL 7TE+
XK/, BEMRKSHE|ISHEEEL, ENERTHEEXMER, BYREIEHIE 10, #
CEHRHERESWTAARINHER

kernel: PCI-DMA: Out of SW-IOMMU space for 32768 bytes at device
000:01:02.0
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EXMERT, BEEEM swiotlb BIA/N. £ Dom0 BIsE<1T L7
swiotlb=VALUE (Ed VALUE 3EEN slabI#R) . iHFE, AJLUESIE AEE/VZER
FRIZFESITENBHNRERD

Q EE: PV Guest BA swiotlb
E7E PV Guest _EIFE#1T PCli&&EHI DMA 518, HIUEE swiotlb=force A&
. BXIOMMU I swiotlb EIAVFAEE, ESNIHGE kernel-source FH
boot-options.txt X4,

2155 EBEZER
FREW EN—LFRIEE T A X PC EBNEBER:
e https://wiki.xenproject.org/wiki/VTd_HowTo <

e http://software.intel.com/en-us/articles/intel-virtualization-technology-for-directed-

io-vt-d-enhancing-intel-platforms-for-efficient-virtualization-of-io-devices/ @

e http://support.amd.com/TechDocs/48882_IOMMU.pdf#

21.6 USB Hi&#

ELEI Wi AR RN EN] USB IR EIBE Guest, F5—MAE AR ERARING USB &
2%, S _M757AR A PVUSB,.

21.6.1 #*RIBUSBIg&%H

7E8 USB i HIBEI VM Guest Z i, FHEIE VM RS8R EIRRZIRE. £H Lsusb &
LINEEN ARG LR USB igE!

root # 1lsusb
Bus 001 Device 001: ID 1d6b:0002 Linux Foundation 2.0 root hub
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Bus 002 Device 003: ID 0461:4d15 Primax Electronics, Ltd Dell Optical Mouse
Bus 002 Device 001: ID 1d6b:0001 Linux Foundation 1.1 root hub

a0, EHEE Dell B4R, B vendor_id:device id (0461:4d15) X IEEIREIRIE, =
A bus.device (2.3) #IEE S Lkthit, FIBEERFAISE, TN x1 SBHFMHEN) GH
HE,

21.6.2 f=IARY USB ig#s

TEARINEY USB 1, 1R&EIRE (QEMU) =M Guest SIEINAI USB 1TH128. 7RG, @i Domo
1= USB 1285, M USB s8<R1E VM Guest 54 USB ig & Z a4, WA ENERTEE
I (HVM)o

fER usb=1 TS AEMEY USB F£&kas, AJSfERA host:USBID EEEXMHHIEEIRET!
RPBNGE URHE MRS S, F90:

usb=1
usbdevice=['tablet', 'host:2.3"', 'host:0424:460"']

21.6.3 FE#ME PVUSB

PVUSB 2 EM4EEA LM DomO0 BIEHAY Guest BY USB @RI 7%, fEB) PVUSB, &
LUEE FFP A g USB &% 7 0%E Guest:

o ERIREIEIECE AR
o Y VM IEEIEITRhEE YR TV

PVUSB fEF ¥ ML aiimFlFimiEO, PVUSB £#F USB 1.1 #1 USB 2.0, i&EAF PV #1 HVM
Guest, ZfFF PVUSB, Guest FRAFFESR USB Hilm, B Dom0 RFEEH USB [5in
& QEMU FFEEH USB [Gif. £ SUSE Linux Enterprise Server £, QEMU BE#Hi T USB
[Eio

M Xen 4.7 FFEASINT x1 PVUSB ZiFFIHUHEN i,

FEEEEX MR, EH usbetrl 1 usbdev #87E USB 1=#I23#0 USB EMig&E. Flg0, X+
HVM Guest:

208 1EPARY USB 1% & SLES 15 SP2



usbctrl=["'type=qusb,version=2,ports=4"', 'type=qusb,version=1,ports=4', ]
usbdev=[ 'hostbus=2, hostaddr=1, controller=0,port=1', 1]

Q &

WA HVM Guest BYITHIZSIEE type=qusb,

FEEIE PVUSB ig&HIBMEN, 3EfER usbctrl-attach. usbctrl-detach. usb-
list. usbdev-attach # usb-detach F&<. #l40:

BIhRA/ USB 1.1 HEE 8 Min[RY USB 25

root # x1 usbctrl-attach test vm version=1 ports=8 type=qusb

BRI E— N /Y controller:port, ¥ busnum:devnum 73 2:3 B9 USB i&&1E1%E1Z
im0, eI LIERE fedse Ml w0 -

root # x1 usbdev-attach test vm hostbus=2 hostaddr=3

EHARHIFRE USB 1£HI28F0 USB 1%

root # x1 usb-list test vm

Devid Type BE state usb-ver ports

0 qusb 0 1 1 8
Port 1: Bus 002 Device 003
Port 2
Port 3
Port 4
Port 5:
Port 6
Port 7
Port 8

DEERIZE 0 is[ 1 FAY USB i&#&:

root # x1 usbdev-detach test vm 0 1

EBREBFR dev_id BYUSB 228, LUKRE THIFRAE USB 185
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root # x1 usbctrl-detach test vm dev id

BXEZEE, BB Whttps://wiki.xenproject.org/wiki/Xen_USB_Passthrough 7,
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22 AL

VM Guest AAFTEBEEMA R A BESHM VM Guest R AMMLL @, BFEE VM
Guest RN IZEOH— N EVIRERNIEFL, WILER, TREMUKMIEEE
Dom0 HFEE— MMM IEO, LtiEOIZRERIHIR Dom0 FIE{THIEIARMLS, SUSE Linux
Enterprise Server WRREEFEEEMN 7 FHZTUEIMMLE, EATLLEE YaST A& iZM48.

T4 Xen VM ENRSZ2BH, RASTEMNBEER RN —MiHEiNEERE, AP aTik
BELTRAEENRRE, HrARIEARE RN EHITEE Yo

MREFE, ATUTEHITRIANYEIERS 2B LET, £/ YaST Fl KR BREESEBEEFMTA R
HRRLLE Xen VM ENIRS 2B, IHRRKFERABIFITERMNES, SIFRAARIANTINEE
OFESIVS

NRMER rpm 5 zypper FHILET Xen VM ENRSZBFAIENRGEE, WEKNRSRES
EREERFITTRH, HE BT YaST o

SUSE Linux Enterprise Server FERIAREF Xen IREHME A, XLERARESE, HAB

M, SUSE Linux Enterprise Server F{FBIMKZALEBD YaST RARETH, ZARSAEE
FMTF SUSE Linux Enterprise Server FREIRLEIEOERE,

BXEENFNEZ—MRER, BSIE 13171 "WiF”

22.1 Guest RGBT

Xen BREEIZF R LR HARRE IS KERE VM Guest R, BEMNBIREN ZEF
EPMEMEEO, KEMNERONZRABKRRR, MELASESNEEER, RSATNE VM
Guest 2 fit/\ MREEEO,

TARAF EIMUB RN RFRIETAERAL SR B2 MRUNSZEORBTRASERE
QAR BRIV TTRING, ERIUIBTER T ED = m:

e Realtek 8139 (PCl)o XZZRIARIIEINM T,
e AMD PCnet32 (PCl)
e NE2000 (PCI)

e NE2000 (ISA)
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* Intel e100 (PCl)

* Intel e1000 B E 745 €1000-82540em. e€1000-82544gc #1 €1000-82545em (PCl)

Pl EMgizOeIE BN HFIED. ATESITMEZOZMNINEEMHE— MAC ik, FEttBERX
te3z M r] LAERIRY Xensource 8k T — PN HILESEE,

) #R: EMRLEON MAC Hiit
BEEHMEIRRRAIRRIA MAC HIAHED & =AU EMATF 00:16:3E:xx:xx:xx BIFEN MAC ik,
—MRERT, AT MAC Mt ER % E BAA BERISH—Hult, B2, NRENLE
MIBEEE R, REEMHRFENL MAC IS RA ISR, Eha] UFahigkiX it
3k,

BTN N ARG EIER, & Dom0 AV i QIEZ I EEIEITHY Guest FRAYHE
AMIZEEIBEREERN, ATLM Dom0 FENEEZFIREFLER. PIEEINLEEETRE
vif<domain number>.<interface number> X#EAJanE RN,

a0, WNREABENE ID A9 5 BY VM Guest BIEE=1MEO (eth2) BUIRERFR, B4 DomO0 HAYZ
RENIZE vif5.2., BREFAIBRIAZAOMTIR, 15517 ip a <.
REBTMAEEEXIZOEZIHMFHEEES, B8 Dom0 FRETIER. BEAHT
A XM OERIMANFNES, FIETT bridge link &<, M ATEEMNTFIR:

tux > sudo bridge link

2: eth® state DOWN : <NO-CARRIER,BROADCAST,MULTICAST,SLAVE,UP> mtu 1500 master
bro

3: ethl state UP : <BROADCAST,MULTICAST,SLAVE,UP,LOWER UP> mtu 1500 master brl

LRBIPEREET =M bro. brl # br2., Hei bro f brl FHRMT—PNESLHILL
AMIRE, 972 etho A ethl,

22.2 Xen FEFFNHIEE

&R Xen IRENTEEH] Dom0 RERET ENMERMA, BEIFNE, YaST BRIETRERIFMNS
FIgE, FEFINEEXHFHITHISHNRET RERLIIRE, RHit, IESTEHEHR
B SIRTTA.
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REERERE IP #thS, UTEREZEER. T2 aeMEM DHCP, EX VM Guest 1
VM ENARSS 28 R EBLIUAIE P ol

ZeIERAI Guest, REBEMTEMBITMEMHENZEANBEMNLSE, BRITUTI
2, BAMFERE—MERTEMSER VM Guest, g0, VM ENARSS2EE 7 earth, 1P 7
192.168.1.20; VM Guest &7 alice, IP 79192.168.1.21,

318 22.1 : ECERRAC IPV4 VM GUEST
1. HafR alice BxAH. A x1 aLXHEE,
2. £ VM APR38R earth L HERNEEE :

a. BlE— 1 ATRERENHIERIED. Altt, BRIREEUTRAEHN /etc/
sysconfig/network/ifcfg-alice.0 Xf:

NAME="Xen guest alice"
BOOTPROTO="static"
STARTMODE="hotplug"

b. BREBAH IP#X:
i. £ YaSTH, HEIWEILE > B,
il. WENBREIETE, BUEEMA IPv4 EAFER IPv6 3 A3E,
iii. FINGEFHRE YaST,
c. BUTEENATF firewalld:
° 3§ alice.0 ANMIBI AHKIFFYILE

tux > sudo firewall-cmd --zone=public --add-interface=alice.0

o HHFAIEEREE AW

tux > sudo firewall-cmd --zone=public \
--add-forward-
port=port=80:proto=tcp:toport=80:toaddr="192.168.1.21/32,0/0"

o EEITHECEESURAER:
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tux > sudo firewall-cmd --runtime-to-permanent

d. B—1ESRERMNE alice #EO. Alt, BERFTFE—ITARME /etc/
sysconfig/network/routes MIKE:

192.168.1.21 - - alice.®

e. AR VM EVARS FBEFI RN R HAZXNERRRIE O, 157E earth LA
proxy arp. & TmEJLITAME] /etc/sysctl.conf A

net.ipv4.conf.default.proxy arp =1
net.ipv4.conf.all.proxy arp =1

f. FEAUTHSEERBEEN:
tux > sudo systemctl restart systemd-sysctl wicked

3. BIRE 2317 AL —Xen BETE” R, @I T alice BY vif FHORCEMHLETTM
VM Guest B9 Xen BcE. MWECEIRPEMBIXAEXHHITIUATENR:

a. EFRUUTHREE
bridge=bro

b. RIS :
vifname=vifalice.0
1
vifname=vifalice.0=emu

(FX2EPMLED) -

c. IR ERATIREROARMA:

script=/etc/xen/scripts/vif-route-ifup
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d. FEMECEHBE) VM Guest,

4, HRFEEFESHHIE VM Guest WERTERK.
a. £ x1 console DOMAIN #JH5 VM Guest NizHl&, ZAREER.
b. 16& Guest IP @&BIRE 192.168.1.21,

C. 3 VM Guest IR F&#E VM EVIARS I EVIERBMEIAR K, ALk, B TE
JLAT7NE] /etc/sysconfig/network/routes H:

192.168.1.20 - - etho
default 192.168.1.20 - -

5. &f&, MM VM Guest ZIFMRtH RBIMAERE, LURMBILEE] VM Guest BYER

22.3 tIERRMaIE

BIEEIEMEIRE S IZRRIEENIRIEERM. 7T, IEBENEEENTTE
proxy_arp, FEFELHAEMNARE. B IP ik 192.168.100.1 HEHEFHNIE bro £FH
HSHIMBZOR Guest (Z7 dolly) BIEEMEIRILS, FHMITUTIRIE. ATELESR, Ltk
G B LM Guest 1B/ fE BN :

3318 22.2 : EREEEC IPV4 VM GUEST
1. {8 x1 shutdown DOMAIN %iF VM Guest &%,

2. 7£ VM EHARSS 28 L AEEMLSECE

a. BlE— " RATRERENHIERIED. Ak, BRIEEEUTRASTHN /etc/
sysconfig/network/ifcfg-dolly.0 Xf¥:

NAME="Xen guest dolly"
BOOTPROTO="static"
STARTMODE="hotplug"

b. 4RiEEXH /etc/sysconfig/SuSEfirewall2 FHHRMUTEE:
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* ¥ dolly.0 7Fh0%) FW_DEV_DMZ HAVI&#H:
FW DEV DMZ="dolly.@"

o FERAIERTHEREH:

FW ROUTE="yes"

o TEB BRI
FW_MASQUERADE="yes"

o EHFHASEEHEIRITRILE
FW_MASQ_NETS="192.168.100.1/32"

o MIEIRBISNREFRRILE :
FW_NOMASQ_NETS=""

* &G, ERUTLERAE:

tux > sudo systemctl restart SuSEfirewall2

c. [A dolly BYZCARIN—1MEESERH. Altk, B TE—THAMNE /etc/
sysconfig/network/routes BKE:

192.168.100.1 - - dolly.0
d. ERAUTES<EEFREEN:
tux > sudo systemctl restart wicked
3. HEE5ERL VM Guest B9 Xen BEE,

a. RERE 23171 AL —Xen BIETE” PFRARER dolly B9 vif #EOAE.

b. X TE—II:

216 BB MEIRE SLES 15 SP2



bridge=bro

c. AT HEER:

vifname=vifdolly.0

d. BN FFREATiIRERZ AR

script=/etc/xen/scripts/vif-route-ifup

e. BUEHECEFH B VM Guest,

4, ERFEETSFEAE VM Guest AZFFEMo
a. £ x1 console DOMAIN ¥JF5 VM Guest NizZHl &, ARER,
b. #2% Guest IP &% B/ 192.168.100.1,

C. /7VM Guest #RHATERE VM VARSIV ENBAMEAIAR K, Ak, BETE
JUITANNEl /etc/sysconfig/network/routes H:

192.168.1.20 - - ethO
default 192.168.1.20 - -

5. &fF, MEXM VM Guest ZISMER1t F LR IETE,

22.4 FAEESEIN

£ Xen RAI AR ZAITTHINSERE. UTRERIAREE:

22.4.1 REIAEEHRYH TR

7£ Xen 1, ER]LRHIEEIA Guest 75 0] MAREY RIE BRI MZEHmRE, BB ZREH, BE
WHBE 2311 U —Xen BEETE” dpmRER VM Guest BiE.

FEEXHS, SRR ERENNTRIRE. EREWN TR
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vif = [ 'mac=00:16:3e:4f:94:a9,bridge=br0"' ]

ERNMBRAERRE, RN TRAREEREFRRINSH rate :

vif = [ 'mac=00:16:3e:4f:94:a9,bridge=br0, rate=100Mb/s"' ]

EAR, EERA Mb/s (BFIKAIEN) = MB/s (BMIKFHE) . ELANTEIR, &
PIZORIRARREERA 100 il FIABRT, Guest 5T ZBIRIH T :2HRE

BEERLUBSIEER T E X ER i E R BRI IT A

vif = [ 'mac=00:16:3e:4f:94:a9,bridge=br0, rate=100Mb/s@20ms"' ]

2242 mHANSRE

ERISEROLNRE, FHER— AN EARERF iftop, ERELXREFETRHAIMN
%DILEO

1B1T Xen VM EHARSE280Y, BEEXZHMIEO, Dom0 FFIFRIYIEMLERIE O ML
, 5130 bro, BEEMNAS LTEREXE, BERMAEYIEZEOMNMRERE, AL root
B E1TRIRHERU TGRS

iftop -i br@

B IEMASTE VM Guest BUISFRNESIZOHINMERE, BIRIEIERENMZEO, flg, ZisMID
795 IR E— N UKMIRE, BEAUTHS:

ftop -i vif5.0

ZIRH iftop, i5¥& o %, FMDI man 8 iftop FNETEZETAAIITHIE,
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23 BEEIMFR

BRYERBINE libvirt FE (11309 “FER Libvirt BEEMLT ) B, EIEeILTE
TR ER xU TEREIE Xen Guest 13,

23.1 XL—Xen BIETH

X1 ZFEHATEIE Xen Guest MW T B, EESTE xen-tools #HHEH, xU &EF
LibXenlight FE, ATAFHITARAVUHEERETLIE, FIMeIE. S, EEHXAE. 8ERE
root AP AREHIT x1 @,

=z

Q &
x1 Qe B E X HEERIETTH Guest 5o SIRFE Guest HIRE1T, WIETE
fER x1 KEEE,

0O #x
AT AR HEGEREEE xm sSAERERAZE Guest 15, BrRIFKITIEIN
€A libvirt 89 virsh # virt-manager TH, BXEZEL, BELE I 519

“ER libvirt BIEEPWL -

x1 {ER#TF xenstored 1 xenconsoled BRSS. EHIRTES | S EDH

tux > systemctl start xencommons

etk xU FrRRIFRE SFPiE.

) =R EEHEHIEE xenbro M
ERERNMERED, BEINHAPGE— 1SR xenbro BRI, IUER Guest &
RIS TR,

B x1 spSHNERSEHIT:
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xl <subcommand> [options] domain id

Hrp, <subcommand> @EE1TH xl 5%, domain_id B15IkLAIHAY ID RS HEMHEIE
i, OPTIONS FTT4FETFan<HIED,

NEAA x1 FHSMNREYR, EET xU help, WFE I m<, EEETLUERMINSEK
--help FREXEIFMANEERN, x1 WFMITPIRMET B XMER Fr<rIFHARER.

Bign, x1 list --help R27R list s SR ANFEIED, #6IKY, x1 list HGLTAIER
PR EEWIBYARZS.

tux > sudo x1 list

Name ID Mem VCPUs State Time(s)
Domain-0 0 457 2 r----- 2712.9
slesl? 7 512 1 -b---- 16.3
opensuse 512 1 12.9

State ERIETE M BEIEREERET, URLTFHMRE. REANREA r (EEET)
Mb (B , Hb “RE" NERRZITENEESET 10, HEHTEFRITEMREML
TFHRERS. BXRSIRENEZAT, 52 man 1 x1,

HtBEAN x1 < aE:

e x1 create, AIETATENEREXXHCIZEREII.
e x1 reboot, FIE5|FREMH.

x1 destroy, RIIZBIZRIEEMANL.

x1 block-list, AJEREZEIEIMIBIFAE EIMRIZE,

23.1.1 Guest IHEIE X
A x1 g, 8NMEEEEHENAEEREX S, ATEFELEEEXENIIABREN /

etc/xen/ o

WEEXHR—MXAX ., EBEED “E=1E" . BEREEVTEN, BERZEAN
BiEA T Guest, THELERFEAFHREN Guest B8 (FEIMMLEEREIML) - BRI
EREERESISHENGISHHNFERE ("string" FEX) « HFE. HwRE, HBEEFESHH
ZAMEMSIER ([ valuel, value2, ... 1 #R) o
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f51 23.1 : SLED 12 B9 GUEST i#feEX{%: /etc/xen/sled12.cfg

name= "sledl12"

builder = "hvm"

vncviewer = 1

memory = 512

disk = [ '/var/lib/xen/images/sled12.raw, ,hda', '/dev/cdrom,,hdc,cdrom' ]
vif = [ 'mac=00:16:3e:5f:48:e4,model=rt18139,bridge=bro"' ]

boot = "n"

BRI, Ei51T x1 create /etc/xen/sledl2.cfg.

23.2 HuhREz5h Guest i
B(F Guest EENRSAS I EREEHBE, BRITUTTE:
1. REEEEEX Y (NRAEFE) HEERER /etc/xen/ BF, #1490 /etc/xen/

domain name.cfgo

2. 7T auto/ FEHRFEIE Guest IHELE XN S #EiE,

tux > sudo ln -s /etc/xen/domain name.cfg /etc/xen/auto/domain name.cfg

3. R4 T XR31S8S, domain name.cfg FIENXH Guest HEE B,

23.3 SRk

£ Guest IMECEX AR, ERIMEXERE—AIE X NEGFRBHRITHIRE. fld, BEH
BEEXNEBETERSD, BFEREEXHFEETE—T:

on_poweroff="restart"

THERZ Guest HAIFIE X FHFI&:
FHTIR

on_poweroff
BEEHBEITRVERNITH AR
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on_reboot
HIFERMFHRME T IEKRES | SNRERBEN ERITRIIRE,

on_watchdog
YiHEBR T Xen &I BN MAN ERITHIRE,

on_crash

iR ST E R TRV E,
FFXLEEHS, AJUENX U TIRIEZ—:
HEXIZETIFR

destroy
THERIE

restart
HEE, FIRIRAMEEREECIZ .

rename-restart
BB BRI, ARIIRASRIGHERREECIZHE.

preserve
RE ALUOEZE, UEBEER x1 destroy HFEHRK,

coredump-destroy
BRI ES N /var/xen/dump/NAME , ARSEHERIZIF.

coredump-restart
Bz ES N /var/xen/dump/NAME , ARERBNZIH.

23.4 BIELIHERES

TRI AR Guest IECE X RIS MIFEEN BT8R (TSC) (BXIFHER, BES
WE23.1.17 “Guest HEEEXH" ) »

£ tsc_mode RERILIEERE “ZH” 1T rdtsc 15< (RERIR, 1B TSC BURE N AE
FERTEALERIETT) , REENXLEIES (WBARERIE!T, BlEErIEZEIRm) -
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tsc_mode=0 (BRIAIRE)
FRILEERHRIEREIETT, FREAULMNRESRE — EXFHER, 50
https://xenbits.xen.org/docs/4.3-testing/misc/tscmode.txt @,

tsc_mode=1 (JBLRIEIM)

SNR TSC HRE N ARFIETIETT, FEEMBEEZENER THMEETE, BEAL
KB,

tsc_mode=2 (FKAFIEM)
DRI VM RIGTTHIFR A N ARRFE B EERN TSC H ERERS R, BEALE
B

tsc_mode=3 (PVRDTSCP)
BRI (B2%) & TSCHENBRER, URNFRMIEEEITHREEEE — FfX
BRI N FRTE R E#B A TN BE TS R ISR TSCo

BEXBEEEER, B8N https://xenbits.xen.org/docs/4.3-testing/misc/tscmode.txt 71,

23.5 RTFREEIM

312 23.1 | REFEEMNB SRR
1. BRBRENEMIIETIET.
2. FEEHIFEHA

tux > sudo x1 save ID STATE-FILE

Hr, ID RERENEMNID, STATE-FILE REAREREXHIEENET. il
BRT, SEEIEBENRERE, ZABAEET. €8 -c IERFREEITIRE, BIEE
eNelFe PSR Sy il o8
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23.6 EEIAA

312 23.2 | 1REEIUNEY HEIRES

1. BRI & (I TR R 33,
2. EEHFEDHA

tux > sudo x1 restore STATE-FILE

E:EFI: STATE-FILE ZE?EHU{%T?E’JWZ_JKID\Y{q:O i;ET_'l‘j_E):E‘klkjlﬂ‘ﬂLa:J:{f?'{klu\o
EmEREEE, EER -po

23.7 REIMIIATS

BILUBEEE x1 list s PHNERKETEMNARTS, ERPUBFHESEAETR

&No

° r - IEfEE1T - EMWIERIIETEETT, AEEEDENER,

b - 2 - BB ESEREIT, BEXEIET. EMMWIEREFRT /0 HEFLEI/F

p - BEF - EIMIEE T, EPWAZSBLEEREFRE, BNERENEDEHNSA
R, BIgNRTF.

s - BEXH - Guest BERRIEE XA, BESISHEHER, HEEMIIEERFL.

c - BEE - RPWIE R, REIBITo

d - BIEFEA - EEMILIETE R ALEAR 5T
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24 Xen FHRBRIGH

24.1 RYEfETFIR B BN E
HECE AT Xen BRVHEEIEE A NIFEERE, W TERRGIFR:
disk = [ 'format=raw,vdev=hdc,access=ro,devtype=cdrom,target=/root/image.iso"' ]

e ETF /root/image.iso MAEMEGENHENX T —MERIRIGE, Guest HizEN IR
Pi#{TRIE (ro) AR hdc, &&IEEH cdrom, XA raw,
TEHNRHIEX THEENES, BFERANEEHMHNAUEEE:

disk = [ '/root/image.iso, raw,hdc,ro,cdrom' ]

BAEE—THESEZIHEENX, BTEXFUESHR. MRKEEEITSR, RASX
RHEFINME:

disk = [ '/root/image.iso, raw,hdc,ro,cdrom','/dev/vg/guest-volume, , hda','..."' ]
SHHIR
target
TRIRIG B SR G B R

format

BREGSIFRIME T FAINMEA raws

vdev
Guest EEIMEPNIEE. ZIEFMER hd[x]. xvd[x]. sd[x] F. BXEZHAT, 5SW /
usr/share/doc/packages/xen/misc/vbd-interface.txt. LWEHEHEN.

access
R4S Guest FUBGE A FRIFERXERIRE RN, ZFHNERN ro % r (RiEAHE)
X rw 8 w (GEEiE) o XF devtype=cdrom, ZRIAMER ro; WFEHMIEESE
A, BIAMER rw,

devtype
REREPNILERE, ZIFHIERN cdrom,
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backendtype
EFEANRREM. IFWEN phy. tap M qdisk. —RRARISFE LR, FHARS%
= BohfE EimEE,

script
EE target AEEMNENREZ, MEEHARITEFBERENER. MRIEENMZ
XHFRIgELITERR, BIE /etc/xen/scripts REWIZX M, XLEHMABERZ N

block-<script name>,

BXIETEMHBENIFMAER, 2 M /usr/share/doc/packages/xen/misc/x1-

disk-configuration.txt,

242 FERIENETEIRGTE R

SRS AEERMG (FBNE 2417 S IEEFMEEIEIEET ) M, Ehu UG
RGN B
TERYRGIRBEIEIRG — MR T %1 Ceph #128F] cephx H13343IERY RBD (RADOS 3Rig
&) .
disk = [ 'vdev=hdc, backendtype=qdisk, \
target=rbd:libvirt-pool/new-libvirt-image:\
id=libvirt:key=AQDsPWtW8JoXJIBAAyLPQe7MhCC

+JPkI3QuhaAw==:auth supported=cephx;none:\
mon_host=137.65.135.205\\:6789;137.65.135.206\\:6789;137.65.135.207\\:6789" ]

THEZE NBD (WERIZE) HAEIRGRGI:

disk = [ 'vdev=hdc, backendtype=qdisk, target=nbd:151.155.144.82:5555"' ]

24.3 ETFXHRIEMEENE S 1SS

SHEMIIETEETH, ESMETXHNEMEERSSAENLN—TETRE. FRIAER
T, ENEZAWSEA 64 MOFigE.
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EEIN ERANETESE T XU ENERE, LB R U T ETURINEIENS /etc/
modprobe.conf.local X, RiEMEIBREITIRFHEZ,

options loop max loop=x

Hep, x BELIBMIEIERENRAKE.
EMERHIERE, BESRAIRER.

O &7
N rmmod loop #1 modprobe loop AJLAEHIEFBHILEHIRIR, R rmmod it
£, BHHFAENERINLE, HESISIHHENL.

24.4 JFERISERIR/)

RETIAAZERRI LA VM Guest REUARMNFHIRIZE, BENESENMERENNERIZERN
R/No YIRTEERE VM Guest HRIBIELZMY T LR RFELR, NN iZFE—LEAREDL

o EFARTLUEMANBIIRIS S, BHEEA LVM IRENXHRFRE,

o RE¥ VM Guest IEFRNIKE DX, MeEZRFERTRERNAXGRS, Fl0, HiEFE
B /dev/xvdb, MA=EME /dev/xvdb FHi7 X,

o MIRBERANXGRSGARA. B (B0, €A Ext38) , BIKHFRLEINEES BE
BEXHRFEHIAR/ N HP—DEI BB NHENNIXAERSZE XFSo EIKER
RENARNG, R xfs_growfs asLBEBEXHRFRIAR/N. BX XFS HIFAER,

E% 0 man 8 xfs_growfs,

TEAEIEIKLE VM Guest BY LVM IERIAR/ING, VM Guest =ETNFREMBIAN. ELFHRITHIM
1RVESH VM Guest BUZEBIFT R/,

ERAXHZRREE, BEA—MEIFILEM Guest HEIRIEX 4, B XRIFEBZIREGRIA/NA
K VM Guest RIFFA/IMEBRIFAEE, BSWE 2627 “HHIRESIHFIEETE" -
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24.5 AT EESRIETFHFERRIZ

B LAEBII AR EBESREEAR, 0 domd ( “SRMRETIERF — ZHE" ) REMNEEIR
1B, SIEMEERY RAID EEMZ EA LVM IFE, SHEWETT LVM IMEEM 2 E893R4E RAID
£, XLEHARBETE xen-tools MEBH, LG, AILUIE /etc/xen/scripts HKEIE
:

¢ block-dmmd
¢ block-drbd-probe
e block-npiv

EBNXLERIZA, fEE] IR RIGEIREL Guest ZRIEAIMP i SHI TG HEHNEITURIER
— & F.

g, REeERMEREIEE script= EXLEMAS x1 3¢ libx1 B ER. IE, AU
B EHER <source> TTRPISTERMANEERBZIR, BXLRAS libvirt #BEER. 5l
a0

<source dev='dmmd:md;/dev/md0; lvm;/dev/vgxen/lv-vmOl'/>
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25 ML ECEEDIIRE

AT RNABNT AR BEIRACIFHE KRS E MRS RNSRAEEESMNEE LT, X
ERBNERNSEER, AFEWEFTRRIFIEEIAESER Novell, Inc. #3255,

25.1 A CD %XEXES

BTGB EMWIET IR B REPA CD 1REXES, tBRTLUREEA CD IRERSEAIMNEILE EPL. EPA
CD REX28 T LAE-T43E CD/DVD 5% ISO Bf&, A CD BRI TIEANRIEE B FEINER
EEPIREERT R

25.1.1 FEHPOTENLERIES CD 15REXEs

—B¥EPTENRZAIUES 100 MHEER CD RS ME M EMRIIG S, EFEMT
B L, B CDIREEESR CD B RARIFHITRIRIGRIMEINEE, B CD REXEE AR A
F A CD BE AR,

HRSEFESITEN LR CD 5, BINMEMHAEBRER CD REXEE.

F ML Guest BTLAER devtype=cdrom &&EE, XaJUE—ERE _LRIPEL CD 33EEX
BT, HAWEMR CD, BEERLUER eject sa+TH CD IREXBRHIER

25.1.2 ZEHNTENLRYEHL CD 32EX2E

—A2EMITENRZ A UES 4 MHEEM CD RIS EMBEM ARG E. SEMITE]
ERYEEIA CD IREXSERGAIE CD RENZSE— 5 RY CD #1TR B,

¥ CD EAENITEAN LaVIE CD BEXER/E, EaETYIE CD RS (Bl /dev/
cdrom/) RYEEH CD IRENZZBYFRA REHMIVERFT LUREFENRY CD, RISIBERFRBBEIEAN
Ihee, CD NZ=BmEREXGRAR, EP CD IREZEARIATME CD EA#E. eflicE
HNRTEE
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25.1.3 AINEEA CD 1%ENZE
REPM CD I2HX 2R BT LARFHE CD iREXERRY CD, BEJLIET 1SO BG4,

1. BHEREIMIETEIETT, HERERAETHSIS.

3. £ VM Guest FEFE—1BIRFEANIRIGE, FI90 /dev/xvdb,

4. FEEIEEEIRE Guest BY CD 1EYEEEL 1SO BR{&R,

#, Guest &4 alice:

6. HEIKARIGSCIFRS, TBERMU TSB!

tux > sudo x1 block-attach alice target=/path/to/
file.iso,vdev=xvdb,access=ro

7. FAURIEE (B0 /dev/xvdb) BISAANEI RN,

8. WIREWWZITHIZ Linux, IBTTRLATR(E:

LI 1s /sys/block EEEIMA BRFRE A,
EIAIE CD IRFI A HEIREh2s S AR, fu0:

/dev/xvdb

b. HMNERMENIEEIZESEA CD 5 ISO RERYa<. 90,

tux > sudo mount -o ro /dev/xvdb /mnt

B CDEANEIZA /mnt HRER.
RESMIVN % AT OB 8 E I R 3E m 5E A 1% CD 8¢ 1SO BREX .

9. MNREMWIZITHIZ Windows, EE5IFEML.

230 ANNEEHA CD 332HY 28

2. ¥5FRTE CD HENYIE CD IREX2E, EEREFRTE ISO BEEHIZ] DomO0 RAITFRIMAIE,

5. fEFAEX CD REXEEM, BEAL T <R CD REXEEEIKk4 VM Guest, 7ELERI

tux > sudo x1 block-attach alice target=/dev/sr0,vdev=xvdb,access=ro

a. TEPWIRITH—IM iR, AFEA fdisk -1 RESEERFMTI&E. EHA
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| RIS CD IRERSE 27 SR 1E Topy B i 2543

25.1.4 EFRESA CD 1%EXZE

1. BHREMIIETE!T, FEEBEREBETHSIS.

2. SNREENEDA CD 3RENER, BRI RERR EENE,

3. 7E Guest SRIERIEHNME PN x1 block-list alice,

4. N\ x1 block-detach alice BLOCK DEV ID BIM Guest FERRIZEINIEE. W
FIZIRIERY, E=AM - 2BHEIEFR.

5. BB IR LS CD,

25.2 EFEIRRIAE

HLRE (FINESVRAREZSRNEE) EXSTHITBEVAREMWNEMNES. BEHE

tro WRALEBEIN £LBE, FSEFATERAREE,

HARERE HRMEAEIE:

B4 X Window Server NER:£E
MBEEPWEN LLZETEREE (5120 GNOME) , EEAILUER VNC BEE S XER
MIEEER, T EN L, A tigervnc = virt-viewer ZEF I EERHE
IBInFE Guest If18,

PR 2
BRI MR BAER ssh S SEREIEIMNENFHIHREEF AT &, RE
ErfEA xU s REEEIN, MUNRFEA virt-install s5ReIEFHEMNL

25.3 VNCEEZ

VNC EERATUBRAREFBITH Guest RFRVIFIR, FILIM Dom0 ERZEEZE (FFH
GRS LiAE) , WEILAMIZZ T EAER,
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FILAfER VM EAARSS 2547 IP #3bF0 VNC EERIKEELL VM Guest NEREIE, HEMIIZE
1763, EH LR VNC RS2 EZEIMER—TIROS, BTFEIL VNC EEREE. ERN
im0 S EMWIS R BNRNEOS, ZisOSMNEEPWISITRER. EMXGE,
%R S Al RERIEIREG EL At EE P

fgn, wRiwEA 1. 2. 4. 5 BREIKGIETTHRIEMNL, A VNC BEEFFIEI&/)\ A Ain O
S 3, WREHN TRBHEOS 3 MHEERF, U VNC AR 2R EMERE RO

So

BEMZIZHENER UNC EFSE, BB RIFIFIE VM Guest Rt BB Hiz{TRIIR O

Ho B, BAIAIE 5900 REARSHIH. 190, BT 10 1 VM Guest R4t, MIFEST
FF TCP % 5900:5910,

BMIBTT UNC EEREF P InMAtiTH S AR R, BRmAUTHSZ—:
® vncviewer ::590#

* vncviewer :#

# BYEIKGEMAE UNC ERRIKROS,
M DomO Z5MYIHEHLIAEIE VM Guest BY, &AL TIEE:

tux > vncviewer 192.168.1.20::590#

7254, DomO B4 IP #hitg 192.168.1.20,

25.3.1 [EEPTIIER VNC EESIHOS

RE UNC EEZSRMNZERE—NAANROS, BENMZASEREMIIEKIEERN VNCE
BEmLS,

E1E VM Guest HEASERIRO S, 1BmEEMIIE X1 IRE, FHiF vnclisten BEXRAFRE
BfE, EER, MIROS 5902 1, BIEE 2, AARF=BEIN L 5900:

vfb = [ 'vnc=1l,vnclisten="localhost:2""' ]

BXIRIE Guest A x L ISBERIEAER, 1IBEWNE 2317 A —Xen BETE”
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0O &%
HIKRARIHEOSA#SRS VNC EEFSFEIRIEOSHR, VNCEERERANZR/NE
A AR S,

25.3.2 f{#EA SDLMARE VNC &EE2S

NREEMEBWENIZH QA REMNNEREE FRAZtisRs LibeE) , NER
SDL MARZ VNC &EE2F. BINKZEEREN, VNCEERREER, EMR—GITENES
SHEAY, SDLIREEIR,

BIRENFIAER SDL AR VNC, BN TR EUEMWNERRES. BXIRHAE, 551
#2317 AL —XenBIETH” ,

vfb = [ 'sdl=1"' ]

BIicfE, 5VNCEEREORE, X SDL @A LLEHL.

25.4 [EHMER

BEIEME, ENSRIEEDWINKELIE—15 keymap TILECREIEE. WRKIEE
keymap I, EHWINREFIRINAL “HE (EE) ~

ETEEMVIHFR keymap T, JETE Dom0 ERIAL TGS

tux > x1 list -1 VM NAME | grep keymap

BALE Guest FEINEE, BFERUTBER:

vfb = [ 'keymap="de"' ]

BEXZFHNREHRENTEYIR, FEL x1.cfg FM0T man 5 x1.cfg
By “Keymaps” ZB45
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25.5 BT A CPU KR

£ Xen H, BILUETE DomO0 5§ VM Guest RZfER %/ AR HLE CPU #ZORIFRFE BB, DomO
R FRAARAMSIEREE, RAAMENNERNIEFEZE Dom0 LT, LIk, 1/0
ZERE Guest WIEAE FIRE=EFE Dom0 B9 KE CPU AR, 55— M, &€& VM Guest 9B
HRA T FTREIES, VM Guest BI4EEN TR IS TR BREE,

25.5.1 Dom0

79 Dom0 EEE A CPU ZRIRRI LIRS EIMEIF R S KRR, ERXEE Dom0 BB AN
CPU BYjEIMERE VM Guest BY 1/0 1K, K7 Dom0 2B T A CPU RFEAESSHMEER
£, FHETRESE VM Guest TIEIEEIBTo

DEEER CPUBRSRE=ZANEARSE: B4 Xen 51517, 3§ Dom0 BY VCPU 43 E ZIHIRA0 12
2%, PAIS7E VM Guest EEZE CPU AXEIN:

1. 8%, BFEER domd _max vcpus=X BNEI Xen 51F17. Ak, v TFE—ITARME
/etc/default/grub:

GRUB_CMDLINE XEN="dom0 max_vcpus=X"

R /etc/default/grub BEEEIEET GRUB CMDLINE XEN B91T, &R
dom@ max_vcpus=X EBME/IT.
= X Bt Dom0 THR VCPU #HE,

2. ;BT T an<E# GRUB 2 BECESfF:
tux > sudo grub2-mkconfig -o /boot/grub2/grub.cfg
3. E5|FUEERER
4. T—4Z¥ Dom0 B VCPUHE (X “BE” ) Fl—¥EatiEas,

tux > sudo x1 vcpu-pin Domain-0 0 0
xl vcpu-pin Domain-0 1 1
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#—1T4% DomO B9 VCPU 0 45 EI¥E2RMB38 0, £5=174% DomO B9 VCPU 1 43 EIEE
MIESE 1,

5. 82E, EWHREEEEE VM Guest /€8 Dom0 9 VCPU & ARVYIEANIESE, RIGEIFEIS
T—18CPU &%, E£i&

cpus="2-8"

FINZEIEX VM Guest FIBRE S,

25.5.2 VM Guest

APEEFENERSEN CPUZREEMIEZ A, FINERT, ESWERERAAR CPU
Bile NEMWIERSIEREMNYIENIER T LURAHItRE, ENEIREGENIGE, Hitt VM
Guest # R pEfEAXLEYIENIER, RIKKSHENESE 8 1 CPU b, MEMIFEEEFRY
24, BRI EHEEX !

vcpus=2

cpus="2,3"

LEERIRBIZI VM Guest HECT 2 ML AR, BIE 3% 4 MIERE (M 0 FERERN
2 # 3) . MREGEEISREZHNYIELNIESR, EFEA cpus="2-8" &%,
MRERZLURIEIRARNAEZ A “alice” BY Guest Bk CPU #8Ik, IETEHEX DomO0 LfERALL

Tap<:

tux > sudo x1 vcpu-set alice 2
tux > sudo x1l vcpu-pin alice 0 2
tux > sudo x1 vcpu-pin alice 1 3

ERBINIZ Guest DEC T 2 NERAYIEAESE, FHRKHE VCPU 0 VCPU 1 2348 E 2R A0 2
282 3, WEKEEIK:

tux > sudo x1 vcpu-list alice

Name ID VCPUs CPU State Time(s) CPU Affinity
alice 4 0 2 -b- 1.9 2-3
alice 4 1 3 -b- 2.8 2-3
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25.6 HVM Ihge

£ Xen 1, FELINEENERTEENMLE, XLENEAERE, BEXLEFEFRENLAEE
BIRBER.

25.6.1 EESIRNEANSIFIEE

SERYIEEMN—, BRNFEEMEMIZEMIE VM Guest BHERI5|FiREHR5|F% Guest.
MNFEEPITEN, ST x| BBEXHHREERA boot SHFKEESIFIRE:

boot = BOOT DEVICE

BOOT DEVICE BJLAZ c¢ (FRnkE&) . d (R'RCD-ROM) B¢ n (RTFMLE/PXE) o &EILL

EEZ MR, RARKIEENINFZIHXLEED, F40,

boot = dc

M CD-ROM 5|%, 3N CD-ROM AHI5|F, NIELREIGELR.

25.6.2 B Guest Y CPUID

ER VM Guest \—5& VM ENARS2[BEHE IS —E VM ENARSS2E, VM Guest RFERBEERAX
A VM ENRS B RS LIIRIRMAY CPU TRk, WNRME ENLAIKFR CPU RE, FIEEH
E/B50 VM Guest Z RIBREI R LEINRE, XIFERILIEM S V28T VM Guest, X F2mEM
% Guest, ATLUBTECE AJE Guest MY cpuid FRSEIULEA,

ERMTHELHEI CPUMIER, E&E%E /proc/cpuinfo., HREEEXHH CPUMFIEEE

[ -
=8,

BEMEX CPU, 1FHEE CPU N ERIMEN cpuid EXo FTMELTMUSIREUXLETE X :

Intel
http://www.intel.com/Assets/PDF/appnote/241618.pdf #

cpuid = "host,tm=0,sse3=0"
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BEEAN “B=E WRESHRIIR, sIEMLE “host” —iFl, —ERBIETHFE, HMFAER
BRWATEEAFRANENFN. BX cpuid BITETIER, 520 man 5 xl.cfg, AIEMA
TEREECER AL

1

Rex By isamli 1
0

R B I5REIR T 0
X

ERRIARIRIE
k

ERENEXBE
s

5 k &, ExEIBEREE

BER, (UM 0 FFEMERETEN,

25.6.3 1E70 PCI-IRQ Y&

WMREFEILN DomO F/3% VM Guest ATFARY PCI-IRQ BIBKIAEE, AILUEEL Xen A%
17, A extra_guest_irqs= DOMU IRGS,DOMO IRGS #%, SH—AIEHTE
DOMU IRGS ZFiE VM Guest ARBIEF, -/ ai%E#kF DOMO IRGS (FiEm®HEIES) A
F Dom0, FX VM Guest BIIEBEARSEM Dom0, 2R, HlE0, BEARER VM Guest B9
&R FEX Dom0, JEFEA

extra guest irqgs=,512
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25.7 ECPUIRE

Xen BREERFZRFEMN CPU RINFE R RERMIE CPU R, EESMIUIZHEZMEIZN
#IL CPU B, FEIX CPU AILER—12D ERIRELAZFIETT, EILSBEERM, E— 42
FRIZTTRIEEIA CPU B RERIRER R B H A2 RRVH RN CPU FRAITIRER EER M. 4N
RXLEW CPU BFTARRY Guest R4E, XL Guest AIgeRMEE R M, BAZMBARER, M
Guest CPU BISSITHINES, FIEBLEENLFEANER,

JEAERIERT LRI, ER]LAGEA Xen 5|1 RS HES I SHNIEENE

sched-gran=GRANULARITY

154 GRANULARITY BAUTEZ—:

cpu
Xen BREEEFNEMNIEE. FRE Guest BIEIA CPU AT UHZERF—MIIE CPU il
HAERINEE,

core
— P EIMZ OB E CPU AR —RIBAE R —MIIEZ O F. REREEMZ OB
BEZMEM CPU KZAKEERE—MIEZOF, Hit, ERLEYIEZOF, A8
—& 53 CPU RIS, BMEFEREZEITHEM CPU BARHGISN, XI1ERERRIMELR
F Guest RARBPETEIZITHERMGIIER E,. TERIPASTHIARZEHRZEGIF, MERH
METERER (CEREASREREAENERT) hEABLEE (FREZOURE—
#%12) BER—L (358N https://xenbits.xen.org/docs/unstable/misc/xen-command-
line.html#smt-x86 2 EHY smt 5|FEM) o

socket
NEEZEFLIESE CPU H{HfELT .
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26 EIEMES

26.1 5|FMERERF

S| SINHAR T H IR RIS | SHIE1T A . SR LUER YaST SiE @I HiEdmiE5 | SN E
EFEREXMARENS I FNHEF R,

TR LARE YasST > 241 > 5| SINEEF50) YaST 5|1 SMEiERF. B&5|SINEZRF LR
&, AREEFEEE Xen RIZBVTIEAZUASISE o

SIS mBERE

SISHBERD) RIS (K) 3| SMERFET(L)
g (LE) M v NS RIZIER A (B)
: © L zsnpERSH)
#HiAS|FH(D)

SLES 15-5P1, with Xen hypervisor -

SEAERRFSISMEEE)

EN(H) HH(C) BWE(0)
B 26.1: 5|SMHBEFEE

BEBEEHITHIN. ETRSISENN, 5IFNHRRFRHESFRE Xen EIMEIFIR,
ERILAER S| SINHAERRisEThEE, fla:
o RBERZHBLITES.

o 1EE RIZBREAA]IE RAM HEEL
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o EEATERBREERER.

o MBAEEEFREEHEHMEBH, BEXTENSHIIE, 1FEN http://xenbits.xen.org/
docs/unstable/misc/xen-command-line.html#,

BILUEEgmiE /etc/default/grub XHREEXEMEIFIR, ETE—ITHRMEILES
f£: GRUB_CMDLINE XEN="<boot parameters>". #wiEZXHE, BAESICIET
grub2-mkconfig -o /boot/grub2/grub.cfg.

26.2 BREMRGESXEGFEETE

ﬁﬂ%E*ﬂE’J%ﬂﬁ%’ZﬁE‘,/zﬁ AJAEE, ERAETHIARG S GIENEER R T A E
HEENEE. Alt, EaRE 1/0 #iRo

WMREZEXMWIER, BROZFERIENRE ENTETE, EMENEMWINXHRS, AR
NHERAEMEENIEEIRI

ZENEHHIME X HISEIMERER, B5EA du -h <image file> @<,
SRR G SR A=iE], BB 4R, AREMXHRFERIK N,

B EREANZAIEH
P BN KB H S AR AR/ MR B AR EIER MBI XL, ERENRIBERT, BAERT
i N

FILATE VM Guest iz TTRSEXATIIAEEBRIRSCAFRIAR/ N (ER LU T an SE MM EHRBRESAFBI AN

tux > sudo dd if=/dev/zero of=<image file> count=0 bs=1M seek=<new size in MB>

fflan, B¥ /var/lib/xen/images/sles/disk0 XHEHIA/IMEZE 16 GB, HFERLL T

A .
~ .

tux > sudo dd if=/dev/zero of=/var/lib/xen/images/sles/disk® count=0 bs=1M
seek=16000
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Q FE: WIIFHHEREGEI A
BT LUE NI ERARREHIRE X4 R/ )N, BIEATRE E—MRGEIWEFERUE, £
F seek SEHEMEXHRIKRE, ARERINTRATAGS:

tux > sudo dd if=/dev/zero of=/var/lib/xen/images/sles/disk0 seek=8000
bs=1M count=2000

BSWIEWEER seek, BNEIREREHIERRE
YNZRFE VM Guest IBTTRFRITA/NARIRIE, HINEFIFRM VM Guest FeMIREXXFRITEIFIL
BHIKD. BARERU TN ERNBEIFZE:

tux > sudo losetup -j /var/lib/xen/images/sles/disk0

REFERUTHTHEBIFEE (HIW /dev/loopd) EIK/N:
tux > sudo losetup -c /dev/loop0®

=EfEA fdisk -1 /dev/xvdb fH<HE Guest RFEFIIZEHIKR/N IREBEVR T LPRE
REVgHE

BEEBERXGPHIXGRARNPEREINTABRF LGRS, (EFEEER) Pt
ItE 8T ¥ 4R35 BR

26.3 1F%% Xen VM Guest &%

£ Xen A, AR VM Guest RFEM—E VM XS HEBEHZ—6 VM 4IRS, ME/LF
R=IEAARSS . HIg0, PILMERLLINEER—1EEICH VM Guest 1222 — S ERATE
WA ER VM RS ER. E, MR VM EHARSSF[HIRIARS T eehlh, "Lt EN L
IEITHIFRAE VM Guest RETEE B Efthit BN, LUBERIZBRSS . XRZEFRIRIMIF —
TEEN T AERBEHR, AEEEITFSHMERRE,

EFIEZAT, FETREX VM VMRS [N —EN e EERIED
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° FiE VM ENARSS[BARANER LMY CPU, CPU BUSIERHAZRREE, BENIN
ZIERAR— CPU &%, EIRENVEXFTA CPU RIIF4R(ER, 15fERA cat /proc/
cpuinfo, 5 26.3.17 "l CPU ITAE" ARt T B XEEIREN] CPU ThEERE S

e
To

* 1% Guest RAFEAMFME R RUNEEFEEX VM ENRS [ RS LR — Flin, &
FRBFrEHRISESIER T VM RS BRI LI97FE,

o MR FB ISR ENERRHIFRRIETT, 1BHR Guest AJLAEEA DHCP gk, o3&
X RAAERSWEEER Guest Fol&E ML,

« £F8 PCI Ei SHAVATRRERAG. HAERETR VM EHRS BRI AT
7 VM Guest REHIF BB, HRERIEXLIRE

o ATHRETE, BIKE—MREMWSE, WRAEE, BEER GB LIAMMIRER M, &
Z VLAN tBeIae BB et e,

26.3.1 & CPU IhgE
AJLAER cpuid M xen maskcalc.py TR, FEEMPIHIFE VM Guest B9ENL LAY CPU
a5 BFREN LR CPU ThEE#HITELER. X#F, ERIe] LIBIF TN Guest T EB =Ko

1. EFTHAEEITRRBGERZR VM Guest 8981 Dom0 LiZ1T cpuid -1r @<, ARAEX
A fFARiER L, flgn:

tux@vm hostl > sudo cpuid -1r > vm hostl.txt
tux@vm host2 > sudo cpuid -1r > vm host2.txt
tux@vm host3 > sudo cpuid -1r > vm host3.txt

2. BArEREXAXHEHFZESE xen_maskcalc.py BIARBEMN L,

3. HMFERE XA 4iE1T xen_maskcalc.py filzs:

tux > sudo xen_maskcalc.py vm hostl.txt vm host2.txt vm host3.txt
cpuid = [
"OXx00000001: ecX=XOOXXXXXXOXXXXXXXXXOOXXXXXXXXXXX" ,
"Ox00000007,0x00 : ebX=XXXXXXXXXXXXXXXXXX00x0000x0x0x00"
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]

4, KRB cpuid=[...] BEEEREBREHIZEEH Guest domU.cfg BY x1 BEER, =E
SIFE libvirt B9 XML BREH,

5. fERL MR CPU ECEBEhR Guest, TE, Guest ReEfEREA TN EIRMHR CPU

IjJ AEo

0O #F
libvirt £ZFHTERTFIBHEL CPU, EXIFAEER, 158%F hitps://
documentation.suse.com/sles/15-SP2/html|/SLES-all/article-vt-best-

practices.htmla,

26.3.1.1 EZER

http://etallen.com/cpuid.html 2 EIRMTHEX cpuid NEZHT,
&EILAM https://github.com/twizted/xen_maskcalc 7 FERHARZAH CPU #3i+ & 25,

26.3.2 HEEFEIBRIRIZE

VM Guest ZLFTRAVRIGE MR EEFIEEX VM MRS FBRSG LR, EMEIX—=R, &
SRR MHEZMEEF R T LFMER VM Guest RENIRX RGN AR, BIUAEEELE:

o AILUSE iSCSI, LUMERIMARMARLARITIARIMERRIESE. BXIiSCSI AFMER,
BEEI (EFEEER) ,F 1458 “ZH IPNBNWABEERE: iSCSI”

* NFS Bl ZERNIRX GRS, BRAMNFRBUERMIGRIEZXHRS. BXEZE
B, 5N (BEiEHE) ,F33E “BINFSHEXHKHRSRE

® yu%/\l/&iﬁtuﬁ VM I*ﬂ:ﬁﬁ%%&%—}b) )nu__l-l;{ﬁﬁﬁ DRBDO ‘y T_ *HDEJ-;

HiER2M, ARt E@EMERGERNHIE. EXFHAESE, BN https://
documentation.suse.com/sle-ha/15-SP2/# By SUSE Linux Enterprise High
Availability Extension 15 SP2 314,
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o WNRRBHAVES RITIBREBEHTHZIAR, MWERTLER SCSI,

* NPIV BERICHBEMERSHREIN. EEXMERT, FIEIBENBBIERER
—MIHEER . BXNPIVEIFRER, BE0E 2417 “GYIEEFREEIEL
e o —RRME, MRNFEEFIRZFT 4 Gbit WERERE, ErIERALA

26.3.3 1% VM Guest &4t
VM Guest RFHLPrEB 2 ERA U TS5/

tux > sudo x1 migrate <domain name> <host>

IERENRTRSAAENRNBREFIHBE. ZXE VM EVRSS[HTZAEHNEE, 1
M, TE/E VM Guest RFFRIBELL TR B A RERNEFNARRANEEE R,

26.4 5% Xen

TEXRRZEIN Guest HITEMITHR, KWEFFERE VM Guest AR 2t BLARIDRIL)
%oﬁ?%%lﬁu%,ankﬁT&AIﬁm$W$E%%%MGDO

©) &7 MM VM EHBRS SR
B OB IV E IR S VM ENARS SMEARIF R (/0 CPU) » BXFHEER,
ESE $108.11 “FREMVIEESBITEM o

26.4.1 {FF xentop S Xen

BTFRERX Xen EINFERIEENE XX GV AIEFZE xentop, BEENE, KTAFE—
MEHENRLE, SUWERIEETATHENRITH.
xentop RUZS N ELHE, AHEEEEXMBUAZNIFAES. HRARANEENREE:

D
B FREMRRBIHEMRBVIERRE],
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EETRMNELIHER. HER, ETHRENERE, NREEARBEMNESFRIALR
&, RF2ETNE,

BRENARIR & R E R ERRE.

Bx xentop HIFMAER, ESIFMIT man 1 xentop,

@ e virt-top
libvirt IR R EBREIEZFMTE virt-top, BIVERILTERYM VM Guest,
BXPEMER, BSNE 10827 “FEH virt-top #HTEM"

2642 HMTH

BRI T 52 RATAREEIENEEIRIEZITHRY SUSE Linux Enterprise &%, (A4
AAIEER) , 28 “RRBMLARER" PNATHFP—LTH, UTIARES
F USRI IRE:

ip
BRITEAER ip TRTHEMEEMNEEO, WREISE 7 HRAMKEENA T KRN
&, WWLARERFRIER. ENMEN alice.0 MMLKEO, BIETUATHS:
tux > watch ip -s link show alice.0

bridge

EMREIRETR, FiE Xen VM Guest RAESEZRIEIANIT. A bridge LT
VM Guest RFHR TS EIAMLEIEEI2E 2 [B)80EE, I3, bridge link RY%EHFTEE
WTFR:

2: ethO state DOWN : <NO-CARRIER, ...,UP> mtu 1500 master bro0

8: vnet® state UNKNOWN : <BROADCAST, ...,LOWER UP> mtu 1500 master virbr0 \
state forwarding priority 32 cost 100
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It RBRS EE X T RN EMMT. — N RTEZEYIE KM E etho, B5—
WIFFZEREE] VLAN 0 vnet0,

iptables-save
EREIRMEE, HEIGE T ZTMURKNEOAFSHAERELESERR, WTARKRIE
F, ©rIUESE SaiaIkAERE N,
iptables < AIATFHREMBARANHAERE, BIIHENEEERMGENMEM
M, sTLAfEA iptables-save I iptables -S &<,

26.5 1t VM Guest RAEHENER

EOE Xen IFIERR, VM Guest R RBERBE XRIZITEMN VM ENIRS[BARFKIIRNAERHE
B, WNREA Guest NiZ T fifH *iat '_Il:E’J VM EMARSZ M EZEE, vhostmd AIAIERE
Guest IfIFAE R, BIREARALUETT vhostmd , BHITUTIRME:

1. £ VM E#1ARSS 25 £ &%= vhostmd ZXF &,

2. BEERERRMNEER metric B9, BRIEXMH /etc/vhostmd/vhostmd. conf,
Y, BNEBEWAIEE TR,

3. FALTHSHZE vhostmd. conf ECESCHRIBE M

tux > cd /etc/vhostmd
tux > xmllint --postvalid --noout vhostmd.conf

4, M sudo systemctl start vhostmd &< /25 vhostmd TP,
MR RSB ohEAEIN Bah/E5h vhostmd, 1HETUA T2

tux > sudo systemctl enable vhostmd

5. ERAUTHSIEMESHE /dev/shm/vhostmd0 HEH3EZF|Z A alice BY VM Guest B4k

tux > x1 block-attach opensuse /dev/shm/vhostmd®, ,xvdb, ro

6. 7T VM Guest R4 L& R,

7. RERPIHNRMHEE vm-dump-metrics,

246 R VM Guest REMNENER SLES 15 SP2



8. iB1T vm-dump-metrics <. BERERFREFIIXHH, BFERER -d

<filename>,

vm-dump-metrics REIMNLER I XML taitt. #ENAIEETETE DTD /etc/vhostmd/

metric.dtd,

BEXFAER, 58U UM EVIRSB[BESLA LHFMB man 8 vhostmd 1 /usr/share/
doc/vhostmd/README ., 7£ Guest k£, iEE2WFMBI man 1 vm-dump-metrics,
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27 XenStore: EiEZEIXENEIEIUEE

EENBE X XenStore WEAE 2. HTE Xen IFIBHMEA. XenStore FIEBNXXHHNBE SR
258, LA XenStore a5 < RIS ER,

27.1 f&9T

XenStore 27 Dom0 FFFE{THI VM Guest 5B T A2 B EME BFRSERLIURE

FEE. VM Guest F1EIET AN XenStore HITIREHENLUEREEEFE S, KEEHMNKESE
B, XenStore #IEEEH Dom0 BIE, ZHRAZEMIE NBREFERIRIE, TLUET N FIE
XenStore RAERERIECLERL VM Guest IEIET R, 3HFE, xenstored SFIFIERFH
xencommons fREZEE,

XenStore fiiF Dom0 ERIEENERIBEX Y /var/lib/xenstored/tdb (tdb FTRIHZE
) o

27.2 XF&RSHEO

XenStore #IBERBHE /proc XMEMXERART (BX /proc BFHER, BS
W ARG RIHEEREY , B 28 “REKNEBER ,E26T “/proc XHRELK ) .
WME=£FEKRZ: /vm. /local/domain #1 /tool,

e /vm - filBFEE X VM Guest EEERIE Eo
* /local/domain - fBfFEXAMTI A LAY VM Guest BIEE.
° /tool - EFEXEMIAN—RER.
0O &®F
BN VM Guest BIEFHNAREB ID wS. BME VM Guest TR EIEMITEN, =FHE—ix

IRFF (VUID) BIREFFAZE, H47IR% (DOMID) @RS EEIBITHRE EFIRIRIRS . ¥
VM Guest FEEIEHMITENGE, tESEESHNE.
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27.2.1 XenStore #%
alfER LU T e $121E XenStore $UEEN X H R KL

xenstore-1s
£ XenStore HUEER TR E,

xenstore-read path to xenstore entry

ERIETE XenStore INAY{E,

xenstore-exists xenstore path
REIEER XenStore R B EBTF T,

xenstore-list xenstore path
R RIETE XenStore BZMIFRE FI,

xenstore-write path to xenstore entry
EHIERE XenStore MY{E.

xenstore-rm xenstore path
ERIEEM XenStore T B F.

xenstore-chmod xenstore path mode
SEHTXHEE XenStore BIZHYIREY/ B NR,

xenstore-control

B—%FHS (BIn, ATFRATEMRS) Ki%5 xenstored Sk,

27.2.2 /vm

/vm BBEZE VM Guest B9 UUID fwHIZRS5(, BTFEFEM CPU BMEN D EHAFEFE

BiEE., 81 VM Guest #BBE—1 /vm/<uuid> BR. BFHBRAZR, 1&5FEA xenstore-
list,

tux > sudo xenstore-list /vm

00000000-0000-0000-0000-000000000000
9b30841b-43bc-2af9-2ed3-5a649f466d79-1
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WMHAE—ITETF Dom0, F_1TEFIEEEITH VM Guest, LI Ta<$=5IH5S VM Guest 18
XHIFFE I

tux > sudo xenstore-list /vm/9b30841b-43bc-2af9-2ed3-5a649f466d79-1
image

rtc

device

pool name
shadow_memory
uuid

on_reboot

start time
on_poweroff
bootloader args
on _crash

vCcpus

vcpu avail
bootloader

name

EFEVEANI (B0, EATF VM Guest BIEEIA CPU (&) MI{E, 15fEF xenstore-read :

tux > sudo xenstore-read /vm/9b30841b-43bc-2af9-2ed3-5a649f466d79-1/vcpus
1

EE /vm/<uuid> KOFIRIT:
uuid
VM Guest By UUID, EERBIREFARST .

on_reboot
EEMNES| FIEKRIEZEHRIEZEZE VM Guest,

on_poweroff
SEMNEFERYZEHRERERE VM Guest,

on _crash
RN ARSI R B HRIEEERT VM Guest,
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vcpus
S ERZA VM Guest FIEEIN CPU 2,

vcpu avail
VM Guest BYERIREHA CPU BYfUHERS, {UHRIRAEZ MUFTF vepus BIE, HEFE—
IR RAE TN ENEMA CPU IKER,

name
VM Guest B9& FF.

EIBHY VM Guest (2 Dom0) A /vm/<uuid>/image B&{F:

tux > sudo xenstore-list /vm/9b30841b-43bc-2af9-2ed3-5a649f466d79-1/image
ostype

kernel

cmdline

ramdisk

dmargs

device-model

display

fEFRYITRYAEREIN T

ostype
VM Guest RURERFTRE,

kernel
DomO0 _E3E[A VM Guest RIZHIERTR,

cmdline
5| S8% VM Guest (EEBIRIZSB ST,

ramdisk

DomO _t$§[A VM Guest RAM HEERYER 1R,

dmargs
ERfFEL QEMU HZNS ., MREFER ps &F QEMU #i2, BEINSHINIZS /
vm/<uuid>/image/dmargs #HBIHE[E,
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27.2.3 /local/domain/<domid>

HEERIRIEITHRAYIE (VM Guest) ID RHIRS|, BB XEITH VM Guest BIE 8, 1AIC(E,
7£:F% VM Guest Hiia], 13 ID 2Tk, ATAIIT:

vm

It VM Guest B /vm B RBIERZ

on_reboot. on_poweroff. on_crash. name
BEWE 27.2.27 “/vm” HRIMERENED,
domid
VM Guest BIBFARIR R
cpu
ZH] VM Guest EEEIHY CPU,
cpu weight
HFIAEBMEIRE VM Guest FINE, NEHS, FERYIE CPU NMEMES,
BT EEFHRMZ NI, /local/domain/<domid> FTHZNFERUEESEE

IR, BEEEFRAETAMNT, 580 (XenStore Reference) (XenStore %) (http://
wiki.xen.org/wiki/XenStore_Reference) 2,

/local/domain/<domid>/memory
BEANEEE. /local/domain/<domid>/memory/target &% VM Guest BB FK
FEA/N (LLKB AEAL) o

/local/domain/<domid>/console
BEHX VM Guest FFAITHIEHER,

/local/domain/<domid>/backend
BEEX VM Guest FTANFIERIRIKENER. ZEBREEE VM Guest HENFBERo

/local/domain/<domid>/device
BEEX VM Guest WBTHIZEEHNEE,

/local/domain/<domid>/device-misc

BEEXRENHEHMER.
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http://wiki.xen.org/wiki/XenStore_Reference

/local/domain/<domid>/store

BEBX VM Guest HIEENES.
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28 {EF Xen fE/vE Rl A EIMEEN]

S5HEZTRENH LE1TEAMRSH[NKEEL, FME Xen EHIKENHERBZRFAI LTRSS
LS

 —BIRFSVBAEHEFTZFREMEARIRS P,

s ME—aAETENEELMES &/ N EHENEER,

o RENNFARS R LIEE ST,

o IRSB[BHFARAFEINGHE, MXNIX RS BIREFET EIERR o

26375 “iEiE Xen VM Guest 417 FAMTAT Xen EHRITHRIRE, TERER T JIMHHRES

o

A

28.1 {FERAIZFEMEFESEI Xen HA

Xen AJLAE#2MAMENAY Xen Guest RFHRIEZ MITIZRIG T, XEIREEE iSCSI. NPIVH]
NBD., FREXLIGEEIATFHITEN TS, BEAFESINER, BAZAEREEENS
R{ERRMERIZERE,

MREEFRARTEZER, BABIETD NFS IBEPAETEINGES, EHRILITE NFS ERIZM
&, SNERFRA Xen MRS EEIRM T NFS SR SE, MIt75557% 0] LUSEHL Xen Guest B9
KT,

REMRARN, HP—1NEEEZERRFTAEENZEME ANEFRIEMNE, pI{TRAZEN
T

% 28.1 . XEN izf2figfz

BiE St g 2
LA i EER, FIERIRERELR

B T R ENERENE—
UARMIZEOEIE, XARERfE
Guest B4 EESZ ZIPR o
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BiE Exnt P 2

ZRTHEENUKRN. & BT T KR OiE ThE
FRER LUBFRARSS 28 iR ATHR
. B2, NECHMERL
BCR IP MUESEER, LUK
MIE BT EER VLAN (7]
REELFR) Y, BREEER

REAZ.

NPIV NPIV 2B TR ceTi@iE
EEN—M5E, BdERK
3245 4 Gbit/F VIR L
BEARFERMEFRAIRE

AUIEEC AR SRR HItLINRE,

m

BHE, 1Gbit/MRUAMIRER UTHF AU MERSEFRSG. EERRIRNEERR
BY, HERUAKRMIZEWIFRIREIRRREE,

28.2 {ERAZNHEFESEIE Xen HA

HFZEMFAERRE, BEAIEFERTT Xen ENARFAMET, NRIBLIKET
1%, EEWERERIME Xen ENFBRIZE. ATATHRITHRENRERADHAEFIRILE
(DRBD),

NRFEIRE—MEMA DRBD M & Xen ENZEHRBERIGEFHX RS, XMaEHNfE
ARG, MREF—SENVEREERIE, WM EVFEEZZEIEFBIRE,
TigEHAE), FIRE MRIZEHINER B CH DRBD k&, RENERFZ—MEHERAEY

£33,
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28.3 Xen HA F1%& HM#H

FERAFEREEANZ T Guest REEEY, FILUEE EN@ERVEORH#ITEN. BEHTFL2RA,
BIERIE —MUERZE Guest RFRIM.
HERFREXFFEIBH HARIRS, T AN IERZIEM Xen . ERAZRAYIE
IARMi &M T AL A DUSE X —

B—FLM G ERER VLAN 350, EXMERT, rERsffFEd HanamEaEx, &
id, VLAN #OAFASWEIEERE, RARBHRCHERZXTIER VLAN B9 VLAN E=#iE R,

BXVLAN #ZIREMFMER, BSRE 13.1.3 7 “EH VLAN #1117 o
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{5/ QEMU EIBEIUA

QEMU #iR 258

%E KVM VM EH1ARSS 28 259

Guest &% 270

8 gemu-system-ARCH izfTEMAL 286

£ QEMU i3 EIEE M 314



29 QEMU #iir

QEMU BIRENEF & FRITENEES, AIRNERNSERANEHEKRLEE, QEMU FIIL
TENERS (VW EHRSER) 2 LIETREEBMNTEIRIERS (VM Guest),

SR LUER QEMU #1TIAIL — A UBEMELILETHRREMI. REERES. REHEUEM
BERKZ,

QEMU HLATFER 3 ¥k :

o QhIEISIEINZS (x86. IBM Z. PowerPC. Sparc)
o EPRVIRE (B, WK, BE. B7)

o ATREEMISEEREIEXENIRENBERIRE
o WIBINITEMN (PC. Power Mac) H93AH

o JAIERF

° ARSRINGEZERAF R E

QEMU Z KVM # Xen EMEBIIZL, TEXLEERIMEIMERIREEMITENIED. Xen 1EFEH
QEMU BRI =3t F IR BB 52 Theg, M KVM TE{ER QEMU By =Bt A FF K &85 QEMU ThEE.
SNR VM Guest FEHHA RS VM EHIRSFBIMNERLEMER, QEMU ER LIFIAE KVM iR
BILES (SUSE {XZHFEEE T KVM NIRRT QEMU)

bR T IR O BRI BB EE S AR E T MRS VIKEhIZ R LASh, QEMU B RR IS E TR RLE
MR ZEREFRERE VM Guest, RIBEKNAEREN, WEFZUTHP—I:

* gemu-system-i386
e gemu-system-s390x
e gemu-system-x86_64

FEENETHIEILHLSIFA gemu-system-ARCH ; ARG ERRNZE gemu-system-

x86_64 &%,
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30 &E KVM VM FEAARS 28

AHNBIEEE FHEA SUSE Linux Enterprise Server 15 SP2 fEAET QEMU-KVM BYEEH)
MLEM.

0O &7 &R
BRI, N Guest RAFI BB ARSI LRI LIF B ARE
Bl EHTEAEEAAS LT Guest 85, BETFIE VM AUARSS BT
(CPU. Bifit. PS%AI) WS

30.1 CPU BEIAEZFF

BIE1T KM, &8 CPU T FREPME, FEFETE BIOS FEAEM. /proc/cpuinfo
XHEEHE X CPU IRERIE Ro
BHELCHNRRREIFEML, BEBWNE 737 "KM EHFZRT o

30.2 EXBUERMF

B KM N ERES VRIS, BREFEUBIRIES, BRITHUTRIE:

&

£ yast2-vm 46, WHRHEER YaSTHEETR, AILEHEIMEER

y
I,

1. BIARSE
EEREFN

W u

2. iB17YaST > [EHME » REBLEEREFN TR,
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EFERENEHNEEER
RS2 ETENMEEEFNR)NAR

TH: idE. EEMSMERA
2| ERENE ERIERLRS Hypervisor TH B %3

Xen EEIiERF
Xen RS2 Xen TH
KVM EEERF
v/ KVM RE 2 v KVM TH
libvirt LXC 2528

libvirt LXC SFiP#iE
BUH(C) EX(A)
30.1: R KVM B EEREFNTA

3. EER KUM RS E8, RFMIER KM TE, AGEPEHES URIA.

4, EREIIER, ERILUERMERILE YaST Bt NERIRNT. MRERITESINIEIN
Guest fEF—IRYIEM &, ABARF Guest THEHEREEIMBHIITET TR LR M.
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A8t

WTFREEDHNEENSEE, BiIUERRE.
EEEEHINME?

&(N) E(Y)

30.2 : [

5. REFMEMBNNHEE FEEFMEIRE) B, SRHEFHEATER CPU £E8) KVM
RIZIER — kvm-intel 3 kvm-amd :

root # modprobe kvm-intel
KEZIRRESEEHIINETR:
tux > lsmod | grep kvm

kvm_intel 64835 6
kvm 411041 1 kvm intel

ML, KVM EHLEIEIA KVM VM Guest 1RiiiRSS. BEXESER, BENE 32 E “FH
gemu-system-ARCH iZ1TREIML” o

30.3 $HETF KVM EA8IIHEE

TR LAEETF KVM BY VM Guest 85368 VM ENARSS SRAEMRVFELNRE (FEiiifh) , LAk
RREXLE Guest BYIERE. ATIRNAR LUES ML 7ERME Guest EIFLIAYIIEEAAIREMF
(EHRENE) , UFRDFBEXLEREH

261 BT KYM EABIT0EE SLES 15 SP2



0O =%
TP RABRISEERARTHE gemu-system-ARCH S1TIE, BEXEZER, 1§

BRE32EF “[FA gemu-system-ARCH IZITEI” o

30.3.1 {FEAHBEAB virtio-scsi MWENERE

virtio-scsi & KVM S REEHERK. SEULT LUaIHTF SCSIIKEEER virtio-blk

Wik, 5 virtio-blk L, EEBZWMLE:

em 7 A4t
KVM Guest BY PCI IHlI2s 2B R, SEEEFHZNSEHEWZRIRE], virtio-scsi
R T XARE, RATCHUESZMEFREZALESTIENMTHE L, virtio-scsi 74!
22 B MEELUZEE T (LUN) FRTo

InEGRSE

virtio-blk A virtio-blk RohiZFFFEIN S MY ERNEN—N\Ee <, Fit

SIS EER N EINZIRshiZF M S Es.

CIESd o
Mz, virtio-scsi HAEXS, MEEEITIATE SCSIFEHXEHRLENX

—MERDN. LbFHESLTEIE. ATAPI 1 USB ig&FHMRAHLE,

54 TR
virtio-blk I&&TE Guest HERA /dev/vdX , XEYBAFZFINEERIEARRE, 7]

CIEASES a2 funp NIVl
virtio-scsi ZBRIKEZMESYERF LNRZWHER, XFEIRNERE LED

Mo

SCSIig&HiE
MNFHENEEZEA LUN RIEIFRIEINEE , &IFiE Guest B#2[M LUN &iX SCSI &<

(HiB) . ItIhEETE virtio-blk RS, EA Guest FEA virtio-blk XA
= SCSIfp< EIE, Lkyh, IhaEHARERTF Windows Guest, virtio-scsi FRAER

7 XEERRA,
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30.3.1.1 virtio-scsi BYF&
KVM 2353t virtio-scsi-pci 1&&ER SCSI Ei@IhAE:

root # gemu-system-x86 64 [...] \

-device virtio-scsi-pci,id=scsi

30.3.2 {EHMH vhost-net SCINANEM LS

vhost-net BRATFIE KVM B9EEIMMENEIRIZEF. ErlieEERNERMESHME
&g, @EUTRAISSITREE) Guest BRI vhost-net IX&HiERE:

root # gemu-system-x86 64 [...] \
-netdev tap,id=guest0,vhost=on,script=no \
-net nic,model=virtio,netdev=guest0,macaddr=00:16:35:AF:94:4B

B35, guest0d 2 vhost IRBIAIEFRIMRIRFERT R,

30.3.3 fERZINY virtio-net 3IBFILEERE

QEMU R T ERAZ AT IR FA LS ERERI A TN, HKMNXF VM Guest FRBYEEHN CPU EEIEMBYTE
5o ZPAF virtio-net 81 VM Guest BIREIN CPU H1T184El, HLLRILURAMSEMEE VM X
MRS 2840 VM Guest il i BIR 2 A IS Fo

O 27 HeEms
%A% virtio-net SR A REUTIE R T=EH:
o MEREERKo

* VM Guest tEEITFZENRIFEPASHIER, XEERTERT Guest REZ
. Guest 5F#zi8l, =& Guest SIMIBRGZ[BIFEIIATY,

o JETHIATIEEFT VM Guest FREEH CPU BEE,
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Q iE

RE LT virtio-net ATLUEBINENKZEILE, BHFEERTEM CPUMIHTEZRR,

et =180 CPU SR,

i3#£30.1 | WNAEAZPAT VIRTIO-NET

Fo
1. £ gemu-system-ARCH A, Ai% tap IKEBRAZMT:

-netdev tap,vhost=on,queues=2*N

He N RARTIXEIERE.

LAl K&

-device virtio-net-pci,mg=on,vectors=2*N+2

3. 7£ VM Guest RRIHEXMEEO (EATAIFA etho) EEAZAT:

tux > sudo ethtool -L eth® combined 2*N

RZH) gemu-system-ARCH 173U F LT RAGI:

gemu-system-x86 64 [...] -netdev tap,id=guest0,queues=8,vhost=on \
-device virtio-net-pci,netdev=guest0,mg=on,vectors=10

BEE, WTFaSTHmMNMER, FIEEHEEMNMNSEIRE id (guest0),
EE{THH VM Guest [REE, LA root BEBUEEL TS

tux > sudo ethtool -L eth® combined 8

264 {ERZBAS virtio-net I2F ML 14 BE

THEMIESIH TR qemu-system-ARCH BRAZIATINEENERS K, RIRTEVM E
MBRS B EIRE T — 1N EBZATITNEE (BRZARES 3.8 FFIAZHHLThAE) Y tap MI48IR

2. 7 gqemu-system-ARCH A, JJvirtio-net-pci I&&BBEZIFIFHIEE MSI-X CGEEES

EAFITE MSIX XEHEN AP N DMRERTF TX (FH) FAFI, NNMRERT
RX (1#40) BA%I, —MRERTEEBR, — M RERTHRENVQ (REE) =H.
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W1E, Guest RZEMZIEER qemu-system-ARCH BLERERFNZ NG,

30.3.4 VFIO: Mig@EHITRERVEZ IS

¥ PCIIERBIZIEIKEI VM Guest (PClI HiB) AJLUBRTEMREX RBREVERZ A FITEMER, M
e aE M &, VFIO B TIE4EY KVM PCl BEIBISEIE k. EFEMILINEE, VM THIRSSE
FEMNIRTEEZ. VFIO ] SR-10V BYZRARFmRAIESK,

Ei@id VFIO 38 PCIiREIEIREI VM Guest, FEHTEIZIZREFEFTHA IOMMU 4, IOMMU (F
FEREZFEEARFIHANN /0 BLEZEIFTAENRN/ BHRNEEEST) AP ZFART
5. AR S RFAHFMIE HMSRIBEREN—AHIEE. Alt, A2 VFIO FRINFFENE
TTo

332 30.2 : i&iD VFIO §& PCl 12&FIE/REI VM GUEST

1. #RIREIEIKE Guest BIEH PCl i€,

tux > sudo lspci -nn

[...]

00:10.0 Ethernet controller [0200]: Intel Corporation 82576 \
Virtual Function [8086:10ca] (rev 01)

[...]

1B TFI&FE ID (EAHIHH 00:10.0) FHRFZ ID (8086:10ca ).
2. HELLIE&ERN IOMMU 4A:

tux > sudo readlink /sys/bus/pci/devices/0000\:00\:10.0/iommu_group
../../../kKernel/iommu_groups/20

&R IOMMU 4B 20, I7E, BT ZIGSEEERRE TE—1 IOMMU 4A:

tux > sudo 1s -1 /sys/bus/pci/devices/0000\:01\:10.0/iommu_group/devices/
[...] 0000:00:1e.0 -> ../../../../devices/pci0000:00/0000:00:1e.0

[...] 0000:01:10.0 -> ../../../../devices/
pcit00O:00/0000:00:1e.0/0000:01:10.0

[...] 0000:01:10.1 -> ../../../../devices/
pcit0eO:00/0000:00:1e.0/0000:01:10.1
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3. MEBEEREFIUEHPEIRES !

tux > sudo echo "0000:01:10.0" > /sys/bus/pci/devices/0000\:01\:10.0/

driver/unbind

4, ERASE 1 g TR ID Bi&&E4EE viio-pci IREHIZFF:
tux > sudo echo "8086 153a" > /sys/bus/pci/drivers/vfio-pci/new id
RFZAKBE—NRE /dev/vfio/IOMMU GROUP , TEZFIFS /dev/vfio/20,
5. BRI SRR
tux > sudo chown gemu.gemu /dev/vfio/DEVICE
6. M7E, BITAEIKT PClIIZ&ER VM Guest,

tux > sudo gemu-system-ARCH [...] -device
vfio-pci,host=00:10.0,id=ID

O == F=ismiEh
M SUSE Linux Enterprise Server 15 SP2 FF4&, FZ1FiEd VFIO fdftkiTiEHLs VM
Guest B9 PCl 1%,

/usr/src/linux/Documentation/vfio.txt XEFIRETHX VFIO IRShiZFEIFM

=B (EELEWNHEE kernel-source) o

30.3.5 VirtFS: £FEHN5 Guest Z[EIXZB R

VM Guest BEERBNIHTETEFIZT — ENZBEHEECHREFEE. THA/ CPU XM
RgtTiEl, BEBHE VM ENRSZBXHRFMFLED, MbBTEUAEERIEIRRIESE
IMEIFRR R BN, MEXHRS (B2 CIFSHNFS) BHEZERNERAR, EHTENF
BT NEMMLENMmIRT, BEbSZHFERREREMINEER,
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KVM SINT —MEE R A%, A VirtFS (BETFA “XHRAER ) o VirtFS A
FEMXHRAGREIET, AJLOBRET Guest NATERF X RIUEIRILIRVIRISEIRIE, AR
SRS SRR A TN RGRE,

VirtFS @E BT LU TER:
o EMZN Guest IFIREZB R, FEIRM Guest B Guest WIXHFRFIAIA,

° 7£ Guest 3|1 I12H, BREMHEEIRN Guest BY RAM B EFRBEEREINRXHAHR
5

o EMNRIMERIBEDNENX G RGN TERIZ PR IEGEFRS

30.3.5.1 i
£ QEMU H, BILUEE E X R BIRIARSS KB L VirtFS RYSSIN :

° AFEENS Guest ZalfEiathiCE S MEIERN virtio-9p-pci &,

c BTFEXSHXHZSGEY (FINXHRALREML2RE) B fsdev &&,
f5130.1 : fER VIRTFS SHENMX GRS

tux > sudo gemu-system-x86 64 [...] \
-fsdev local,id=expl@ ,path=/tmp/@® ,security model=mapped ® \
-device virtio-9p-pci, fsdev=expl@® ,mount tag=v_tmp @

0 ERUHHNIXHRFRIRIR,

0@ ERUNEN EHIXHRRREZ,

© ZEFANLZ2RE — mapped AIfE Guest XHRFIERMNRS ENMEERE, M
none REA “BE LB, HA, 3 Guest X #HITHNREN B & RIRTE
EM Lo

O FIHEfER -fsdev id= EXHNFHAXXHERS D,

O THREERMKE Guest ERNFIRHEXHRFENITIS

BE[HRUNTFFA7RTE Guest ERNILESHAINXH RS

tux > sudo mount -t 9p -o trans=virtio v_tmp /mnt
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Hep, v_tmp ZRIEMEA -device mount_tag= EXMEANIRIE, /mnt BERS
HAX G RGENEINRE R,

30.3.6 KSM: £ Guest Z B/ EERER

MIZETIEFH (KSM) Z Linux RIZB—IThEE, eI MEiTHR#HIENERANFERSHE—1
AEXIEH, BTF KVM Guest 7E Linux FLUHRZHRCRIETT, KSM HBAEEEFIRETRE
S EFEANEE, UWRENENERME, A, MREFEEANGFERNEN LETE M EMN
M, KSM mIBEBFrEsEf,

KSM B EIREE S EEFETE /sys/kernel/mm/ksm BR TFEIXHH:

tux > 1s -1 /sys/kernel/mm/ksm
full scans

merge _across _nodes

pages shared

pages sharing

pages to scan

pages _unshared

pages volatile

run

sleep millisecs

BX /sys/kernel/mm/ksm/* XHEXBFEHMER, 1HEW /usr/src/linux/

Documentation/vm/ksm.txt (G kernel-source) o

BERA KSM, BRITIAT R

[%2]

LES EFRZHFEET KSM X#F, BHIRIAMTERRS. BRAZXS, BEITU

1. Rg
A

AR

e

A

root # echo 1 > /sys/kernel/mm/ksm/run

2. M7E, IBE KYM HIBTTE1 VM Guest, H1eZE pages sharing #1 pages shared
XHENAR, H180:

tux > while [ 1 1; do cat /sys/kernel/mm/ksm/pages shared; sleep 1; done

268 KSM: 7f Guest Z[EIEZERFN SLES 15 SP2



269

13522
13523
13519
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31 Guest &3

virt-manager # virt-install FET libvirt WTEREHET AENFREDATIEEN
BEEYN, XETEFEY gemu-system-ARCH Si$HEMEERERF, Td, EHIUEE
A gemu-system-ARCH, MEZRFEAETF libvirt HITHE,

Z%5:. gemu-system-ARCH #0 libvirt
£ gemu-system-ARCH SJZBIELIFFEF libvirt WITERAMR,

31.1 /A gemu-system-ARCH i#{TE AL

ETEMRFIF, 79 SUSE Linux Enterprise Server 11 REBIE—NEMN. BXHLHE
MER, FSWHEXBFMD

NREEREZEEEMUIFRRBITHRENREG, FEMNREREQEZE—TRE, EXM
BRT, EFRBEE—NEEREG, HFRNREEFRREGEIZEEES

£/ qemu-img BIERELR,

tux > gemu-img create@ -f raw® /images/sles/hda® 8G®

@ create Fin<SEA qemu-img BUERFTERE,

@ A -f SHIEEHRENEI

© MEXHMTEEEZ.

O MMEKR/N, EAGIFI 8GB, ZMRBIRAEHIME XY, SEEHIEEFREET
MG, FEERIARNE XRG4 PG K BRI AR/,

EOOET —NMERMEGS, ErILUER gemu-system-ARCH RE— NG5 SEIRERSEMN

REAAAL -

root # gemu-system-x86 64 -name "sles" @ -machine accel=kvm -M pc® -m 768© \

-smp 2@ -boot d@ \
-drive file=/images/sles/hda,if=virtio,index=0,media=disk, format=raw@® \
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-drive file=/isos/SLE-15-SP2-0Online-ARCH-GM-medial.iso,index=1,media=cdrom@ \
-net nic,model=virtio,macaddr=52:54:00:05:11:11@® -net user \

-vga cirrus@® -balloon virtio@

O EIWBRIR, REBOMERER, HAT UNCIRSEE. RIGITEME—R.
® HETEITEMNEE, £H qemu-system-ARCH -M ? EREHRSHHITIR. pc BFIA
AT PCo

0 EIWNHNEARER.
0 TXEEHMLIEEM SMP RS,
0 ETE3IEIFE. BXEN a. b EE1IM2) . ¢ (B—PMER) . d (B—1CD-

ROM) & n 2| p (MMIZEECR 1-3 #ITEESIS) - BIMERN co

O TEXE—(index=0)ERE, RASKZEREN raw BXBFEEIUK (if=virtio)
IXzhEsKiHIEl,

@ F(index=1)MREIKEH2ZIEFEZ CD-ROM,
O TX MACHIHEA 52:54:00:05:11:11 AU EINML (model=virtio) MR EAIE, 15

SWEEME—R MAC #itlE, BMEEEMEAHR,
O IEEEFR. WRIETE none, KEAEF,
@ EXARTEHISERAGFE (RANERSHY -n BENRKE) FEMESIKIZE,
TR Guest IR1ERGGE, BLHIETE CD-ROM I&E BN Al B EhAE X AIRE A :
root # gemu-system-x86 64 -name "sles" -machine type=pc,accel=kvm -m 768 \
-smp 2 -boot c \
-drive file=/images/sles/hda,if=virtio,index=0,media=disk, format=raw \

-net nic,model=virtio,macaddr=52:54:00:05:11:11 \
-vga cirrus -balloon virtio

31.2 {£F qemu-img EIBHLE IR

FE—Td FEERE31.1T “BF gemu-system-ARCH #H{TEARZE” ) , RIMEA
qgemu-img HLEETHEENMGR, S—FHE, EIUER gemu-img RRIT—RRRVMLEMR
B2, ATNAABHER EESEWBIEN qgemu-ing FiHd,
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31.2.1 BxXgemu-img AAN—REER
qgemu-img (% zypper ##H) FRFHSRUITHENES. NF

AL 0O0
A< == R?J

B NG

W, BLETUEEAN, HPMSHFa<iafER, mEERmNE A FHEXNFHES.
BXFIERIZFERAMMNGIR, B8 gemu-img M (man 1 gemu-img). gemu-img f&

R —RRIEE:
tux > gemu-img subcommand [options]
SFUATFaL:
create
TEXH R L eI IR AR

check

CEMBHEREESH HIR.

compare
CEMMRENAETZEEE.

map

ARG R RIE R E G & .

amend

1& IE BRAG ST 32 BB AR TUAFRE IR T
convert

R IA A ARG L I 0 LA TURYHT AR o
info

ETEXEEREIER.

snapshot
BIRM B MERIVIRE,

commit

1Sz FA 3 IR W B BRI ATV BB 2o

rebase

ETIA RGBT E IR G,
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resize

SRR NRBBREBIA N,

3122 g, BRANOEREME

ATNEANELIBEERG. RERRS. RREERGIIRI, URREE XIS EHERE
EpEZES TS

31.2.2.1 gemu-img create
£/ gemu-img create TJ VM Guest iZ{ERF LB EM G, ZHmSERUTIEE:

tux > gemu-img create -f fmt@ -o options® fname® size®

0 BEFIREIRIN. XFMERIA raw Ml gcow2,

0 FLIMGRAZIFEMTITLEBHEMED, AITELLAMER -o EIHEEX LML
i, raw BMEMEIV(NZHF size &, FHLLRILUEN -0 size=8G, MAEETHIR

BRI A/NET,

0 Z0IENBIFHERERIEREZ.

O BirHERGEIA/N (WRERFER -0 size=<image size> EIMIEE) o MREK/N
WANERLRA K (KB). M (MB). G (GB) 3% T (TB)

E1E /images BRPLERAIEKE 4 GB WHHLEMG sles. raw, BEITUTHS:

tux > gemu-img create -f raw -o size=4G /images/sles.raw
Formatting '/images/sles.raw', fmt=raw size=4294967296

tux > 1s -1 /images/sles.raw
-rw-r--r-- 1 tux users 4294967296 Nov 15 15:56 /images/sles.raw

tux > gemu-img info /images/sles.raw
image: /images/slesll.raw

file format: raw

virtual size: 4.0G (4294967296 bytes)
disk size: 0
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AIEE, FEVERREGRENARNA 4GB, ERENEREEARNN 0, EANEREEALR
EENIZR K.

@ 1. Btrfs R4 LAY VM Guest &
WMRIEEETE Btrfs X RS L OZHEEMER, LA nocow=on FELD Btrfs BN
BY & HIThREF= £ R BEFF B,

tux > gemu-img create -o nocow=on test.img 8G

B, IREEERASANESR (0, EfEALIINGERIZBRIBIETEINZEHE
RER) , BEBLITHER nocow %I,

31.2.2.2 gemu-img convert

£ qemu-img convert FIRHEMGEEZERANS —MHEN. EIREN QEMU ZIFHIMREE LY
YR, BHE1T gqemu-img -h HEEHEMNRE—1T. ZHSERUTIEE:

tux > gemu-img convert -c@ -f fmt@® -0 out fmt® -o options@® fname®
out fname @

It EIRHEEMMEN EESE. 28 qcow Ml qcow? M ZIFELE.

TRHEMEINER. REEESEONRI, FIbATURBRILSE,

B AR IR RS o

B BRBMERIEXNEMIZT, $H -0 ? IEEEFMERIAZIFNEDNTIR,
BRI R G,

iR e BATIE R IRE A9 ER 1R,

© ®© 6 ® © O

tux > gemu-img convert -0 vmdk /images/sles.raw \
/images/sles.vmdk

tux > 1s -1 /images/

-rw-r--r-- 1 tux users 4294967296 16. lis 10.50 sles.raw
-rw-r--r-- 1 tux users 2574450688 16. lis 14.18 sles.vmdk
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EEE AT EMRMEEINEXINETTIR, EETUTHES (B vmdk BiRAERIBMENE
)
tux > gemu-img convert -0 vmdk /images/sles.raw \

/images/sles.vmdk -o ?

Supported options:

size Virtual disk size

backing file File name of a base image

compat6 VMDK version 6 image

subformat VMDK flat extent format, can be one of {monolithicSparse \

(default) | monolithicFlat | twoGbMaxExtentSparse | twoGbMaxExtentFlat}
scsi SCSI image

31.2.2.3 gemu-img check

£ qemu-img check ALK EMEHEMGE ST EHIR. FIFFAEHEMEGKRAEZFIL
INEE. ZeRERAUTEE:

tux > gemu-img check -f fmt@ fname®

0 REEMENEN. RAABESBONRI, FILRIUERIESH,

0 ENERIREERIRREZ.
NRAKRERMEEIR, LT TREEEL, SNSERARNEIRAVEEMEE,
tux > gemu-img check -f gcow2 /images/sles.qcow?2

ERROR: invalid cluster offset=0x2af0000

[...]

ERROR: invalid cluster offset=0x34ab0000
378 errors were found on the image.

312.2.4 EAMBHEERERIA)

BIEMIRREY, SIFEEIBMRGEZAIFEERRAXN (BBIE 312217 “gemu-img
create” ) o R VM Guest HEA—EMEfE, MGV A/NRIEERBSEA, EXMER
T, EIERRGRIEIN=SEL,
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ERMEHBEIREHA/MER 2GB, IEEM:

tux > gemu-img resize /images/sles.raw +2GB

=
@ /E/%\

ERILUAZEE raw A qcow2 ARIBVHEEREGIA/)N. BRBEEMRIANIRERIIARN, &

SefEMA gemu-img convert FHEFZHRNZIFMIER,

oE, ZRENRE—TPXEEES 2 GB AATE, EALUARIA XA, SAINH

X,

tbazant-sle15sp2 on QEMU/KVM: pinkiepie.suse.cs x

XHHF) ERELUM) BBV REREK)
= i [(o] = (=] (=3

YaST2 - partitioner @ dhcp231

ERDEKERF

RGHRE Y -
~ B dhcp23l

& ~ R F & %3 ARG

b vda /devjvda  12.00 GiB B R

» vdb Idevivdal  8.00 MiB BIOS 3| S 4K
vde /devivda?  11.99 GiB BtrFS 53X
vdd /devivdb  10.00 GiB | B
vde Idevivdbl  3.33 GiB DATA po32
= RAID Idevivdb2  3.33 GIB DATA B3I
v [ EE Idevivdb3  3.34 GIB DATA BIHERE

» DATA [devivdc 5.00 GiB g

[£] Bcache Idev/vdd 5.00 GiB - HE

LI NFs Idevivde 5.00 GIB R
- Btrfs

vda2
BEER
REBE
RE
4

M) - | SRE) -

FLR) FERL(F)

WERF  {iE | €D ¥asT2 - partitioner @ dhep231 1 Efi—11:39 O

B 31.1: 7£ GUEST YAST 2 X#EFh#iE 2 GB X

31.2.2.5 qcow2 XIS LRIEIN

qcow? 2 QEMU RN EEMEMGEEIL. HAXNAKRFBEK, XEEMHLEREETE

B S BChGER =S8l
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qcow? RIS LUETE A/ NI BB ITTHTLELD, XEEBE TR, M Guest WAEMS, EM
AR S AR WIFE, QEMU BRiAJ 64 kB &, {BIZR]LUIERIEHRMUSITIEERRN
&:

tux > gemu-img create -f qcow2 -o cluster size=128K virt disk.qcow2 4G

qecow2 MEEEE—HR, XERIDAM N, A LLERN L2 K SMEEMRER
— P L15R, MREREIAD, L2 ZAEERS,

BEEREMEBEPIRNHENEE, QEMU FERIMAMMNA L2 &, MHERXKEUE, H
FREN /0 BFREZRFZBEHERARR, QEMU STEREFFRERE L2 KR, LURSHEEIHRIE
Eo

31.2.2.5.1 EFESHRIEFKD
ZERNNSDENTEERER. L2 ZEFALRS T ENEETEE:

disk size = 12 cache size * cluster size / 8

fEFZRIA 64 kB FEA/)N, BD

disk size = 12 cache size * 8192

Fit, BEEFEEARIAERNNER TR n GBH#ETE, FE
12 cache size = disk size GB * 131072

QEMU BRAIAEA 1 MB (1048576 F11) BI L2 &7F, WHRIBLAMNAN, IMBH L2 EFRET
8 GB (1048576 / 131072) HEiN#AETIE, XEKE, MNRENEMEEEA/NFEL 8GB, M
FERARIA L2 BEA/NAIEEEFRIFER. IREEFA, WaLUBIIEK L2 BFERFKIRES
HRIERE,

31.2.2.5.2 EEEZEFAN

ATLTE QEMU #5217 EfERA -drive EIRIEEEF A/ &, AILTEEE QMP @&
FH blockdev-add @<, X QMP ISR, 1BEWE 33.11 7 “QMP - QEMU 1+EA LI
.
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MU TIEITNECE I Guest FYETFZ A/
12-cache-size
L2 REFERAK

refcount-cache-size
refcount IRETZEMTR AR BX refcount BIIFMAIE R, 1EE M https://
raw.githubusercontent.com/gemu/gemu/master/docs/qcow2-cache.txt 2,

cache-size
EPRENEEFENEITRAKR
IEE LRIEAER, BEERUTI LS
o L2 £7F# refcount SREFH K/ NERFEA/NEIEEL
o NREBMUEBEEP—MEI, QEMU B ENABEMIED, F L2 E7FLL refcount EEK
415,
refcount EFRERIMEL 12 EEEMRESZ, FELLER LU refcount EFIKEFHEITN—

Ltk -

root # gemu-system-ARCH [...] \
-drive file=disk image.qcow2,12-cache-size=4194304,refcount-cache-size=262144

31.2.2.5.3 E/NRTFERE

FFHAR, EHRENNEMREZ, 81 qcow2 XHHE—TRIH L2 £F. FRARKERAME
RGN, EORERERYANAEFE, NREREEXH (531247 “Baigrewam
&) FMREB (BEBNE31.23T “FH gemu-img EIEEIMATRE" ) 02 Guest FI&
B, WRENEHEEEETE,

IEEE, QEMU 5|NT cache-clean-interval &8, IHEBETEX—PUFREBEAIAIE
bR, TELbiEfmEE, BMAFEPRERRRBRENPREEFD,

TENTGE 10 S#HEEFE—RFAERERNEEFD
root # gemu-system-ARCH [...] -drive file=hd.qcow2,cache-clean-interval=600

NRAKIBE T, WEINMEN 0, XSERAILTIRE.
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31.2.3 {#H gqemu-img B2 EINIATIREE
[EHAIIREBBZIETT VM Guest R PMIMRRVIRER, ZIRBESIELE (CPU). WTF (RAM). &
PR T SHAOIRES.

LIEBRERFNERSHEMNNE, REBIFEER. M0, FEEIMUARSEE LEREEWERS

&, TERIUM ERERENEIWIRSIRBBEIEM. HE, EaIUEXABRPYZEEIR2IR

R, UMEERIRNHITAIESH VM Guest FRRENEM X MIRIEZ AIRIEE MRS, FTBNE

E—MHeE, si—MEUERESE 335 “EH QEMU HMEEEEEIL AR

EERARE, &8 VM Guest RAELEE— qcow2 BAWAIGEEME, ISR EBEEESE

— N EINER,

FEIMIREBEAERER QEMU M2 ER savevm e EIEH, AT EHEHIDFISERIR
A AEARIR—Mrid. BX QEMU MMERMIFMER, BESNE 335 (/A QEMU &1l

””"?EFE?LXM”

qcow? MEEMGEESREFENRER, ErILUER gemu-img snapshot RO EXLEIRER,

g X4 VM Guest
BRI IS TAER qemu-ing snapshot < RURRSHIIRREEIHRER,
N, ARG SR IR S BB R,

31.2.3.1 FIBIBRE

£ gemu-img snapshot -1 DISK IMAGE AJEE disk image MEHREFENFIEIE
TREBHFIR, BIE VM Guest IETEIETT, & A LUIRENIZSR,

tux > gemu-img snapshot -1 /images/sles.qcow2
Snapshot list:

IDO TAG® VM SIZE® DATEO® VM CLOCK®
1 booting 4.4M 2013-11-22 10:51:10 00:00:20.476
2 booted 184M 2013-11-22 10:53:03 00:02:05.394
3 logged in 273M 2013-11-22 11:00:25 00:04:34.843
4 ff and term running 372M 2013-11-22 11:12:27 00:08:44.965

Q@ REME—ITIRS, BEZEMEE,
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REBHME—RBIF TR, TUEMZEN ID FXRET.

RSB ETIE. BER, BITPYARFEFENAFEES, REHMER,
TREZAYEIZZES(E] A0 B HA.

REPAMLET £ B9 H AR TS

® 6 ® 0O

31232 SIEEXHAREMIAIIRE

M gemu-img snapshot -c SNAPSHOT TITLE DISK IMAGE RISIEZELEXHAIEI
MB H RS IR,

tux > gemu-img snapshot -c backup snapshot /images/sles.qcow2

tux > gemu-img snapshot -1 /images/sles.qcow2
Snapshot list:

ID TAG VM SIZE DATE VM CLOCK
1 booting 4.4M 2013-11-22 10:51:10 00:00:20.476
2 booted 184M 2013-11-22 10:53:03 00:02:05.394
3 logged in 273M 2013-11-22 11:00:25 00:04:34.843
4 ff _and term running 372M 2013-11-22 11:12:27 00:08:44.965
5 backup snapshot 0 2013-11-22 14:14:00 00:00:00.000

INREMIBFRFILT VM Guest BWiETT, MEFBRMEZIFREFERE (EATRAFIFRIDS5) APK
A, 1EXHE VM Guest FHHITUTEa<L:

tux > gemu-img snapshot -a 5 /images/sles.qcow2
T—RIEER gemu-system-ARCH IE1TREMMILEY, ERLTHRS 5 BIIRBRIRE.
A Y :ﬂ:
@ R
gemu-img snapshot -c #<5 QEMU 4f128H) savevm 88< (BEBME 33 =

“EFE QEMU MEHIEEEIEEII ) X fHlaN, IFEER savevm £ QEMU YtH2s
FREIEAYIRE, AR gemu-img snapshot -a MZFIRER,
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31.2.3.3  fHIBRIRHE

£ gemu-img snapshot -d SNAPSHOT ID DISK IMAGE EIMIBREEMANAYIRIRIBENFE
ERREE, XAIUTHE qecow2 HEMEGFHIW—LLHETE, BARBLIANTER=ME:

tux > gemu-img snapshot -d 2 /images/sles.qcow2

31.2.4 BRURFHERER

BRSEEUTEXRER: BR—R2ETNEES N EMVIRIERANRSSRERER, HP—4
ASFBET—IRENRITENY, MB—4AH BHE14H) EFFAEREFNRTES, EETEHN
FE (HiFRZE Unix) » FIERZEEEFNE, ETR—ZTEHNEN Guest RABER
A IFMHBEMZ AEE. XHRSHBERNIGENRSEES Web IRSZ2BFR, TiL, wE
BIREER{ISAET SUSE® Linux Enterprise Server,

5/ QEMU BRI “BA” MG, Eu]LUGXLIREAEIREIMNER, XL R AR
BRAETHERENE, BAEEERZRARER—MRERA,

31.2.4.1 EARMEGNRE &

B/, REME—THERE, AEEPFREERRAS. AXFAGEE, BENE31.11T E
Fi qemu-system-ARCH #ITEARE” M%E 31.227 “ClEE. BRMOCEHEIRE . A
EEERE— M IREIENERRGRAERIRGE, BRREWINEEX . WEHRIRKERE
&, Y1NBREISESRRE, ME5IFIREME. ZNIREREGEEKHT— P EZR
BRo Htt, BABAREAIGESBIMEHIE. ERAIKEREGR, QEMU FEXFANEH, #
IR EAE ARG TIREURE,

EEBRGFIBCEZRE T — I 2MRE (HEREFEEIM HERNAEAHTERTEFRE
NEREMNAREFRERSGEEZREARG, UE, ERAUENAEN T RETRIBER
BRE& RIS — M ERRE,
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31242 GIEIKEME

S

t

II N
REETUMEAMRGER raw B, EFENRERGERZER, ER raw B
ARZ#F backing file &I, BIXNREBRGRIER qcow2 FETo

N
¢l

~

g0, /images/sles base.raw BESEMTEMNRAKNERME,

tux > gemu-img info /images/sles base.raw
image: /images/sles base.raw

file format: raw

virtual size: 4.0G (4294967296 bytes)
disk size: 2.4G

ZMGRREANA 4GB, FPRANA2.4GB, BXH raw. FEHAUTHSLER /
images/sles base.raw EZBREIREAIBRIE

tux > gemu-img create -f qcow2 /images/sles derived.qcow2 \

-0 backing file=/images/sles base.raw

Formatting '/images/sles derived.qcow2', fmt=qcow2 size=4294967296 \
backing file='/images/sles base.raw' encryption=off cluster size=0

BRIRERGRIAT

tux > gemu-img info /images/sles derived.qcow?2
image: /images/sles derived.qcow2

file format: qcow2

virtual size: 4.0G (4294967296 bytes)

disk size: 140K

cluster size: 65536

backing file: /images/sles base.raw \

(actual path: /images/sles base.raw)

RERERGRIRE NS ERRGRIA/ER (4 GB), BLFRAIMYA 140 KB, FRRRE
IKERERBTNARHITHNERSRE TR, BITIRENEM, RIBEEEZIM, HNAR
AT o ERGPHITEMEMERL, FIWl, EEAFENRGOHILTERRGE. ARXA
VM Guest HEREEMT:
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tux > gemu-img info /images/sles derived.qcow?2
image: /images/sles derived.qcow2

file format: qcow2

virtual size: 4.0G (4294967296 bytes)

disk size: 1.1G

cluster size: 65536

backing file: /images/sles base.raw \

(actual path: /images/sles base.raw)

disk size EEHEKN 1.1G6B, XEXHRA (MAZERIRE) PENFSBIHET
8o

31.2.43 MIREMEGERERME

EEUREMRSG (AT, KERENNARER. BoUMRIGE, FF) 25, E=&3Mm
FHVRES, L, ERUEHREIEERMEGFIRERG IR E RS,

[FIAE AR (/images/sles base.raw) BE2MTENRY., ErIUERE S EBRHHE
ERRAVIESR,, TIFTAVERMEAIUEE5F— M ERMEGHEENRS, MEFMER24TH
BT ERNS. TRIRLHERMGE, o REREEZRINIKEMRGRIIRR, AR
BESMIITRAREAMEG, BT REMEGOIEREAMGHSEIRAZEEAMREG:

tux > gemu-img convert /images/sles derived.qcow2 \
-0 raw /images/sles base2.raw

s S eIE T ER raw (INHFHEAME /images/sles base2.raw,

tux > gemu-img info /images/sles base2.raw
image: /images/slesll base2.raw

file format: raw

virtual size: 4.0G (4294967296 bytes)

disk size: 2.8G

FIRIR L RIGEABRIRK 0.4 GB, EREREMAEEXMH, ERLURMAETIIRE IR
ERER, XiF, EEALUNARFIENEEREEZERNEREN, HATERERNNEN
I
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31.2.4.4 1E VM ENIRSS 28 LE NS

EENRF TENENBEIREGRMETRERREA. BIEBWARE 195 “libguestls”
HERTANTARGEEMRG. T, MREFBZFIHRITILERESE, BRBAERFT
1B

Linux R LUMEARITIREEN raw BERENAIIX, F—IROEEEER, BiERF
BEBRE, ME_NTIENEGREERE:
312 31.1 | BT HES KRS ERENERRG

1. FEEENHE D XPHEERGEPIRE—NMEITIRE,

tux > losetup /dev/loopO /images/sles base.raw

2. HECEENNDKHBEX AN NRIGHEERS,

tux > fdisk -lu /dev/loop0®

Disk /dev/loop@: 4294 MB, 4294967296 bytes

255 heads, 63 sectors/track, 522 cylinders, total 8388608 sectors
Units = sectors of 1 * 512 = 512@ bytes

Disk identifier: 0x000ceca8

Device Boot Start End Blocks Id System
/dev/loopOpl 63 1542239 771088+ 82 Linux swap
/dev/loopOp2  * 1542240 @ 8385929 3421845 83 Linux

Q@ HMWEBXX/I
0@ IXARIBREX,

3. HERKEHRRZE:
sector size * sector start = 512 * 1542240 = 789626880

4. BIERER, HEESEFNERT, RETELNEEEENEEREFHDX,

tux > losetup -d /dev/loop0®

tux > mount -o loop,offset=789626880 \
/images/sles base.raw /mnt/sles/

tux > ls -1 /mnt/sles/
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total 112
drwxr-xr-x
drwxr-xr-x
drwxr-xr-x
[...]

drwxrwxrwt
drwxr-xr-x

drwxr-xr-x

2 root

3 root

5 root

14
12
15

root
root
root

root
root

root

root
root
root

4096
4096
4096

4096
4096
4096

Nov
Nov

Nov

Nov
Nov
Nov

16
16
16

24
16
16

10:
10:
09:

09:
09:
09:

02
27
11

50
16
22

bin
boot
dev

tmp
usr

var

tux > cp /etc/X11l/xorg.conf /mnt/sles/root/tmp
tux > 1s -1 /mnt/sles/root/tmp
tux > umount /mnt/sles/

5. =S I XHEFZENNDK, HETAEHHEIZI X,

5 TERSRIEEERREENLSGE
YDA T 325 BRIETREIMBRENDK. XA ERRFRARHRFEN VM

Guest,

BRI FHAEIRE
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32 fEA gemu-system-ARCH iz1TEEMA

EFFEINREMRGE (BEXUEMGINEAREER, BEERE 3127 “FH qenu-ing EIE

PG ) , ErILUBEIEXMEIM T, £ 31.17 “fFH gemu-system-ARCH #17HE

KEE” NMRTRTFRENEIT VM Guest NiEEm<S, AERERIFMMERE qemu-system-
ARCH BIFIE, HitWEERKNESRIEERSZE. BX qemu-system-ARCH HI5TEIETNG
xR, BEEIUHEFMI (man 1 qemu ),

32.1 E7ZA gemu-system-ARCH &
gemu-system-ARCH S5 <R TIEE:

gemu-system-ARCH options@ disk img@®

@ dgemu-system-ARCH EXRFZiET, HAPRAKEDIETE XARIMEHFISE, HAiED
K MME—REMARINERIT N, NRERRBEELED, WERMRINME, FELIERT,
BEERUAMEETHRE RSN,

0O BEEEIMLE Guest AAEMHEIMRIR. gemu-system-ARCH ZHHFZIREIET,
€A gemu-img --help BIF|HXLEIE, WRERLIRIL ST IR EHEMEHN
BR1Z, WEEMFA -drive file= &I,

32.2 E#l gemu-system-ARCH ZEIi

EFNBEN gemu-system-ARCH £, LUNRSEREINPELG (FIa0EIMNOLIESE. K
. BUSHAISREIANR S E) AERADEIR,

‘-I_il'

-name NAME OF GUEST
EEIBTTH Guest AR, ZBKEREEOMREF, BT VNC RS
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-boot OPTIONS
BEEXNERBNE|SINF. Rz FE (BFF) RT, a M b ARMEIRGNES 1
M2, c KRE—NER, d KFXFE— CD-ROMIRE2E, n 2 p KRLHIISWEKE
Fo2so
%0, qgemu-system-ARCH [...] -boot order=ndc BhZ2XMMES|F, A=

IHME—1 CD-ROM Bzp2E51F, REZHME—TERSIS.

-pidfile FILENAME
¥ QEMU BI#IEARIRS (PID) AT, MREMMBAIETT QEMU, X FIFER
Ao

-nodefaults
BINERT, BMEERERIT EEEERENISE, QEMU tESeEXEIGE, It
SKRAINEE, FEBERT, BURFEESMEE, SEERNMR. FITHETH
O, SEMESIG. BIAE QEMU Ml A i,

-daemonize
Bth QEMU #REFEEHE “FiFERNL” . £ QEMU AFIFRIWEENEE LNEEE,
T2 MTERANFITRERIH D B

Q) +=: SeaBIOSBIOS £
ZFRIAEFRH BIOS 2 SeaBIOS, #&rILA5|F USB g &M EmIIXE2E (CD-ROM. &
W) o SeaBlOS z#F USB BArHIREE:, HZ#HZ 1 VGA B+, HX SeaBIOS AIF4H
58, B8R SeaBIOS Wik (https://www.seabios.org/SeaBIOS) 7,

32.2.1 EAEIEG

32.2.1.1 tEARE

eI LIS ERIITENBEER, 51T gemu-system-ARCH -M help AIEFXZFHNITENE
ByR,
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Q x&: 1SAPC

AR3z#F isapc: ISA-only-PC i+ EHZEEL,

32.2.1.2 CPUES=S

EIETEAIESS (CPU) BUSHIZAY, 151517 qemu-system-ARCH -cpu MODEL ., fEFS qemu-
system-ARCH -cpu help AIEEXIEH CPU B SFIRK,
CPUID #E B! (http://en.wikipedia.org/wiki/CPUID) 2 {2t T CPU #5EE B

32.2.1.3 HMEZAED

EMIBLITRE gemu NRERNESIR, EEEMARRAIAW, 1580 gemu-doc F

-m MEGABYTES
& FATEEIN RAM K/\BY MB 2%,

-balloon virtio
eE BT oIS ELRIEIRE VM Guest BIEHA RAM REEMF EIMLIEE. LRZFEA -m
EBEENAEE,

-smp NUMBER OF CPUS

EEZIEMH CPU &, QEMU £ PC ¥ 5 E&REFF 2551 CPU (HFRZHE 64 1
CPU BIfEF KVM fINIE) o IEBUAEZHAth CPU ABXBISER, HIMliEER. S MEE
BYIZIDER, BETMROBIZIE.

TEEEMH gemu-system-ARCH &< 1TRf:

tux > gemu-system-x86 64 -name "SLES 12 SP2" -M pc-i440fx-2.7 -m 512 \

-machine accel=kvm -cpu kvm64 -smp 2 -drive format=raw,file=/images/sles.raw
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slel5 on QEMU/KVM: pinkiepie.suse.cs x

XHEF) EIMLM) TRV REERK)
(- w (o ~ & =l

@ s

(¢ Mutt

TigerVNC =52

32.1: R3{EMA SLES {73 VM GUEST B9 QEMU &1

-no-acpi
2H ACPI XH

QEMU 7£ CPU BLEMRES T E5h. EETH CPU, &7 QEMU MMMeEdigN co BXES
8, BE8NE33E “FH QEMU ISMEEEIEEIN

32.2.2 fEEFANREVEINRERVECE

-readconfig CFG FILE
BEFERBEIEIT VM Guest ISR <LIT LMANIGFECEIRD, qemu-system-
ARCH FJLIMEHIEA -writeconfig REMNZHE FeIRENXEFFIEEMENACE,

-writeconfig CFG FILE
R RIS SR BRI A, @i -readconfig EIMAIUEEFERAIEZX
o
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tux > gemu-system-x86 64 -name "SLES 12 SP2" -machine accel=kvm -M pc-
i440fx-2.7 -m 512 -cpu kvm64 \

-smp 2 /images/sles.raw -writeconfig /images/sles.cfg

(exited)

tux > cat /images/sles.cfg

# gemu config file

[drive]
index = "0"
media = "disk"
file = "/images/sles base.raw"

XiF, BERUERAEMENEEEIMNENISSEE,

32.2.3 Guest SLEJBSEH

-rtc OPTIONS
ISTETE VM Guest 4R RTC B9 . Guest FUBTEHERIA B EN R LHIBS RS, Fk,
BB ENARANHSERNIMNINTES (510, &I NTP RSES) .
MRIEFER VM Guest BIsh 5 ENBIHHIRE, 1BHEE clock=vm, MAEEAERINE
clock=host,
LRI LAER base EWRISE VM Guest BHEPEIHIIGETIE]:

tux > qgemu-system-x86 64 [...] -rtc clock=vm,base=2010-12-03T01:02:00

AUREERS, MRIETE utc 3 localtime., BIEET VM Guest 27T UTC (h
RS, FBW http://en.wikipedia.org/wiki/UTC 2) {ERE, MiEE NN AT
EIRE,

32.3 7£ QEMU HfERIZHE

QEMU EIMMISIRINZTT VM Guest FRERIFTEIKE. 90, QEMU XHFZMERIM £, Rig
& (BEMuEaIEEE) « USBIgE. FrgE (BITMHITRO) SHSHEEEE (BRHA
BR) o ATNMARTRERMERENR NI EIET,
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0O &%
IMRFERNKE (BIA0 -drive) REFHHEEFNREEFEE, BER -
device JEWRIEE, HEMA drive= FRTUFHITIRIR, HI40:

tux > sudo gemu-system-x86 64 [...] -drive if=none,id=drive0, format=raw \
-device virtio-blk-pci,drive=drive0,scsi=off ...

BRRE XA RREF MEEENEE, 15EA -device ? M -device
DRIVER, ?,

32.3.1 RigEH

RIGERMTEPNMESEXREE, —RERT, XEREEEEKAISIEFERE, BEMR
EIRTNZR, BESAEENBEEPNEP—RREFEEIL Guest IRIERF.
FEHAIBREhE3ERA -drive REN, ILEMABRTFSFED, ATENBEPHN—LFED,
BEXREYIR, FBIFMIT (man 1 gemu),

-drive JETRYFiEIR

file=image fname

EEEA TR BRNEEREGRIRE. RKEE, BERA—I = (AB5h) K.

if=drive interface
e IRoNE BIEEEIAVIZOZREY, SUSE BEifY2#F floppy. scsi. ide 3§
virtio., virtio EXFEINMCEEEIRTITER. BAIAMESN ides

index=index of connector
IR chasFmEZRINEEZO (B2 if &) EREMEESINERSIS. IRFKE
E, WR5I=BnEE,

media=type
IEEFARIRE, AILUE disk (REEER) = cdrom (RRAIFBENAY CD-ROM IRzTh
2 o
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format=img fmt
FEEEENEERGRIERIL. NRKEE, RASBMENRN. SUSE BRI raw
qcow2 #&=to

cache=method
IEERDNBRIEF 5. AIRERIEN
unsafe. writethrough. writeback. directsync = none., E1E{EMR
qcow2 MERIBHIRESMAE, 1B writeback, none SEZAFHIIERE, ALLE
BLERET, MFMESXE, BINMEA writeback, BXESZEE, BENE 175
“WREFERX

O &F
AT EUHIEEEN, QEMU BERIRFIZME TR, USEERN gemu-system-
ARCH #< 17,

Bl
tux > sudo gemu-system-x86 64 -cdrom /images/cdrom.iso
FAE

tux > sudo gemu-system-x86 64 -drive format=raw,file=/images/

cdrom.iso,index=2,media=cdrom

P

tux > sudo gemu-system-x86 64 -hda /images/imageil.raw -hdb /images/
image2.raw -hdc \
/images/image3.raw -hdd /images/image4.raw

FAE
tux > sudo gemu-system-x86 64 -drive format=raw,file=/images/
imagel.raw, index=0,media=disk \

-drive format=raw,file=/images/image2.raw,index=1,media=disk \

-drive format=raw,file=/images/image3.raw,index=2,media=disk \
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-drive format=raw,file=/images/image4.raw,index=3,media=disk

©) &5 FERINRHIRABRG
ERFEREEMG (BEWE 3121 “FH gemu-ing FIE#AREGE ) NEBERLA,
SRR AERMAER VM MRS SBHE, KFEEANRhSSHTIER, AFM VM Guest
HiEEl]l. FEZRERENERILE, MABERRRIEXGE,

Eif3ia1EA41 CD-ROM IXzhes, 151

tux > sudo gemu-system-x86 64 [...] -drive file=/dev/cdrom,media=cdrom

BRI ENER, R

tux > sudo gemu-system-x86 64 [...] -drive file=/dev/hdb,media=disk

VM Guest fERRENIKENZZ A RIEIRTEH VM EH1ARSS 8855 —1 VM Guest ifi8l,

32.3.1.1 RHCREARY Guest AR =]

R G M XMERIE XN NEHERPEEHPRNEIEME K, EMSANEET
B EEFTHPHEEFNHES. §i, NREERREERGHES 1 GB #iE, MILtAREGRIA/N
SIEK 1 GB, WMREFESMIFR 500 MB (FEFIME) BUEIE, BEKNBARSIZTERR/ N
IEFEYOL, KVM #&%1TESINT discard=on &I, RSB EEEFTEMNFE
Guest BUMEHIBREIBEBBR “=H” . EFE, R if=scsi FahdEOAE
%

tux > sudo gemu-system-x86 64 [...] -drive format=img format,file=/path/to/

file.img,if=scsi,discard=on

O == RS

X if=scsio UHZEORESIETE virtio-scsi, TMEMRETE [si SCSIIEAIEE,
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32.3.1.2 |OThread

|OThread 2 virtio IREMNEREHEIFLE, BTHITI/0OEKRFKIRSEKYE, LHETE
2 SMP VM Guest FERYF ZHARIZEH SMP VM EHARS 2 £, 10Thread AER QEMU E
EH1EF#HIT 1/0 I8, MEARFR 1/0 TEDEEIZA CPU Zial, L3 EMECERRrTK
EIERE .

ALEIE E X 10Thread MREK/ZA 0Thread, #AfG, virtio REAFEXLEWRATH /0 B
& 2 virtio G ZHBET LUMERAE I0Thread WK, SE TR 1:1 METACE virtio 1&EMN
IOThread X%, TEMRFISEIE ID A iothreadd BYE4 IOThread, 7AfS, % 10Thread
BERIEFA virtio-blk IR EMEHEIR,

tux > gemu-system-x86 64 [...] -object iothread,id=iothread0\

-drive if=none,id=drive0,cache=none,aio=native,\

format=raw, file=filename -device virtio-blk-pci,drive=drive0,scsi=off,\
iothread=iothread0 -drive if=none,id=drivel, cache=none,aio=native,\
format=raw, file=filename -device virtio-blk-pci,drive=drivel,scsi=off,\
iothread=iothread0 [...]

THEM gemu B5L1TRAIEBE T virtio 8% 5 10Thread ZjalAY 1:1 BREY

tux > gemu-system-x86 64 [...] -object iothread,id=iothread0\

-object iothread,id=iothreadl -drive if=none,id=drive0, cache=none,aio=native,\

format=raw, file=filename -device virtio-blk-pci,drive=drive0,scsi=off,\

iothread=iothread0® -drive if=none,id=drivel, cache=none,aio=native,\

format=raw, file=filename -device virtio-blk-pci,drive=drivel,scsi=off,\
iothread=iothreadl [...]

32.3.1.3 virtio-blk B9EF Bio B¥ I/0 &E

NTRS /0 BEENAREFIERE, AhREs 3.7 B9 virtio-blk #O5I N7 #HY /0 B&iZo
XNETF bio WIRIKERENEF =BT 1/0 BERRERF, FIEFAIZEEE Guest FRY /0 BRIZFHERIE
Bo XTF SSD HMEFERiEFIRE, ZREEFRIER.

ZIMIEFROAL T RARS. BEAZIEIERF, HHITLUTRE:

1. £ Guest ERAZE<LITHIENM virtio blk.use bio=1. BJLUGE YaST > &% > 5|
SINEHEFRITLIRE,
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Ak, EEALUYREE /etc/default/grub, EREE
GRUB_CMDLINE LINUX DEFAULT= BY1T7, HERERMAZESE, AFIETT grub2-
mkconfig >/boot/grub2/grub.cfg LUEH grub2 5|5%xE,

2. FERUEMNZELTTRIIE L TESIT Guest,

() =% BFEELET Bio WIKEHIERF

ET bio B9 virtio-blk IXsiEF M FAMBEFIERISRLH LY., REET, AEFS
KRB AR TF4EE bio BIFFAHERNME, BAEEIERIZEE LFEHREET bio HWIREHTE
o

32.3.1.4 HE%ifIEiSCSI /iR

QEMU MBS libiscsi #H&ERM. Fitk, QEMU AILIEEIASIA iSCS| FiRFHIGH AIERINMIR
&, WINRERFEMEMEN iSCSI RHSiRALE, MmETF iSCSI Bink libvirt EEMSENFE
XHMECE, LtThee@E AP =iElE libiscsi B4 Guest iR 01%#E S| iSCSI B4R LUN, &b
B LATE libvirt XML BECEIEEE T iSCSI AU 1.

Q x&: rRAW BRI
T iSCSI TN FE—ERATEMNES], XSEEA RAW BSAETIEY, LthIhsEA vTMA.

THEZATEE iSCSI E#R QEMU ss< TR H.

Q iEE: virt-manager [R#]
virt-manager REMFRAFET libiscsi MEZENAEE, BRI ET EEHE
Guest XML A EL#TEE, SMIFEET ISCS| MRS BT S 1T3RH,

tux > sudo gemu-system-x86 64 -machine accel=kvm \
-drive file=iscsi://192.168.100.1:3260/iqn.2016-08.com.example:314605ab-
a88e-49af-b4eb-664808a3443b/0,\

format=raw, if=none, id=mydrive, cache=none \
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-device ide-hd,bus=ide.0,unit=0,drive=mydrive ...

TEEERET N iSCSI Y Guest 15 XML B FI{LATE: :

<devices>

<disk type='network' device='disk'>
<driver name='gemu' type='raw'/>
<source protocol='iscsi' name='iqn.2013-07.com.example:iscsi-nopool/2'>
<host name='example.com' port='3260"'/>
</source>
<auth username='myuser'>
<secret type='iscsi' usage='libvirtiscsi'/>
</auth>
<target dev='vda' bus='virtio'/>
</disk>

</devices>

Rt R E 5 £ virt-manager IRERVET AV iSCSI &iimR GBI LE |

<devices>

<disk type='block' device='disk'>
<driver name='gemu' type='raw' cache='none' io='native'/>
<source dev="'/dev/disk/by-path/scsi-0:0:0:0'/>
<target dev='hda' bus='ide'/>
<address type='drive' controller='0' bus='0' target='0' unit='0'/>
</disk>
<controller type='ide' index='0'>
<address type='pci' domain='0x0000' bus='0x00' slot='0x01'
function="'0x1"'/>
</controller>

</devices>

32.3.1.5 & QEMU {EH RADOS HRi&&F

RADOS 3Ri&# (RBD) IR MHETETE Ceph Bf &R, XEZHETIFRE. EFIFMEIE—SE, &
AR ERAEMBNEE—, M KYM BEH VM Guest £ RBD,
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BEXEZHT, E2 M (SUSE Enterprise Storage Administration Guide) (SUSE Enterprise
Storage EIEigR) H8Y “Ceph as a Back-end for QEMU KVM Instance” (3 Ceph F{E
QEMU KVM LfIMfEIR" ) —E (https://documentation.suse.com/ses/6/html/ses-all/cha-
ceph-kvm.html) 2,

32.3.2 B EMEREDR

AT AR MR R LR QEMU 3ET, LAK VM Guest EIZ5IHAYE R 75 o

32321 TEXWHAFR

QEMU A -vga REXHATFER VM Guest BRI, -vga ETIRFILLTE:

none
£ VM Guest FZ2BSI£ (FIEBSTE) o &he]LUEE BITIES 8 1FRIEITHR VM
Guest,

std

TRIMTAERY VESA 2.0 VBE fSfiR. WIREFTEE VM Guest LERKRESHETRDER, 18
fERAILLE,

cirrus

&4 Cirrus Logic GD5446 55 F, NREFEZHEBIUMMEHFRISREE, WILEIF
BiER. KZHRERS (BEEEHE Windows 95) #BREIRFILEANIT .

0O #F
ATEMER cirrus KEMRIFREDIRIERE, BTE VM Guest M VM EHARSS 28
FEBEA 16 IR,

32322 BRIEIN

LU IE =520 VM Guest B2t 2R o

297 i3yl krbasvall SLES 15 SP2


https://documentation.suse.com/ses/6/html/ses-all/cha-ceph-kvm.html
https://documentation.suse.com/ses/6/html/ses-all/cha-ceph-kvm.html
https://documentation.suse.com/ses/6/html/ses-all/cha-ceph-kvm.html
https://documentation.suse.com/ses/6/html/ses-all/cha-ceph-kvm.html

-display gtk

£ GTK EOFE R, WRERERFEETHEEMNEZES VM B9 Ul Tk

-display sdl

#Bd SDL BErdliidalt (BERERENEFRENR) . BXFAES, HSM SDLX

o

-spice option[,option[,...]]
B spice iItfZRE Yo

-display vnc

BXESER, BEEE 3251 “FHVUNCEEF VM Guest” o

-nographic
82 QEMU B i, BEIHRBITHEOBEEMINEH &,

f£F -nographic BoiEMWGE, FEEMEHIEPFIR ctri-A

BEYYIR, Bla0, ATAEEHES QEMU ElEs 2 EHRATIRIESE,

tux > gemu-system-x86 64 -hda /images/sles base.raw -nographic

C-a
C-a
C-a
C-a
C-a
C-a
C-a

X =

O +t On

C
C-a

print this help

exit emulator

save disk data back to file (if -snapshot)
toggle console timestamps

send break (magic sysrq)

switch between console and monitor

sends C-a

(pressed C-a c)

QEMU 2.3.1 monitor - type 'help' for more information

(gemu)

-no-frame
ZH QEMU BEAMEIR, BFETRAEELIETEIFEME

-full-screen

MeRENER QEMU Elfizkt.
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-no-quit
A QEMU BORXEIEH, FhLERITXRAETO,

-alt-grab. -ctrl-grab
RINBERT, R art-ate 7[5, QEMU BOSER “HiReY” Rit. BraLlGAS
PEEMC ctrl - At - shift (-alt-grab)ZA ctrt #(-ctrl-grab).

32.3.3 USBi&&

A AR A R AR BT KVM B9 VM Guest EFRY USB i&%: BILATE VM Guest HiR3IER
Y USB 1%, SBIMABREMN USB I&FIEIKE VM Guest, E7E QEMU H{EAH USB1&&, B
HLEE®ET -usb EINZHAEA USB IRehiERF. ARAILUEE -usbdevice iETIEEZME
%o

32.3.3.1 7F VM Guest & USB &%

SUSE BRISZ#FLUTRER USB 1%
£#%:. disk. host. serial. braille. net. mouse F tablet,

-usbdevice JEIHY USB ig&FIEY
disk

BT XA RIMARBEMFIRE. FILUERNER format %I, MAZRMEI.

tux > gemu-system-x86 64 [...] -usbdevice

disk:format=raw:/virt/usb disk.raw

host
BiEFEHNi&%E (A bus.addrt7iR) .

serial

ENFHIRERIBITIIME,

braille
fEF BrlAPI RN E O F U E R E XMt
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net

1&HUsZHr CDC LAKRIAN RNDIS thil BILRIEFCEs.

mouse
TR USB BT IEMRBEIIAN PS/2 BAFER, TEMTREIESRTEA gemu-
system-ARCH [...] -usbdevice mouse BEIfI VM Guest R RARREHIRTS:

tux > sudo hwinfo --mouse

20: USB 00.0: 10503 USB Mouse

[Created at usb.122]

UDI: /org/freedesktop/Hal/devices/usb device 627 1 1 if0@
[...]

Hardware Class: mouse

Model: "Adomax QEMU USB Mouse"

Hotplug: USB

Vendor: usb 0x0627 "Adomax Technology Co., Ltd"
Device: usb 0x0001 "QEMU USB Mouse"

[...]

tablet
IEIAER LTI EMNIRE (FIUNAIRER) . IHEIMSEBERRIAN PS/2 EAr&ERL,
NREEET VNC hNEF VM Guest, NLEEIRISEIEEER. BXEZEERE, B
W5 3257 “FHVNCZEE VM Guest” o

3234 FRE®E
fEA -chardev FIGIEFNFMFILE. ZEMERUT—RRIEE:
gemu-system-x86 64 [...] -chardev BACKEND TYPE,id=ID STRING

Hrh, BACKEND TYPE AJLLR

null. socket. udp. msmouse. vc. file. pipe. console. serial. pty.
stdio. braille. tty @ parport. FAEFfIKEEHLHLNE— I REN 127 NF R
—MRFR &, FRHEATREREMEXESPINRZIZE. BXGHRFIE FEIATTER
BE, BB FMD (man 1 gemu), TEEFA G EERAA:
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null

BIE—ITIRE, KK FTREHIERESEFWEINRE IR,
stdio
E1EE QEMU B IEA R AR N ERI Ho

socket
SIENEREEF., WRIBET PATH, NEIE Unix EEF:

tux > sudo gemu-system-x86 64 [...] -chardev \

socket,id=unix_socketl,path=/tmp/unix_socketl, server

SERVER FiETHEE ZEERF =B EET.
SNRFEET PORT , MEIE TCP EiEF:

tux > sudo gemu-system-x86 64 [...] -chardev \
socket,id=tcp socketl,host=localhost,port=7777,server,nowait

SHERO 7777 LRIE—NAMISIF (server) TCP E#EF, QEMU BAR2RENERE

AT
EF P ImEED SR OmMm#ENEZRERE (nowait ).
udp
BT UDP il 3K B VM Guest IFAE M RE XX EEIZEN.
tux > sudo gemu-system-x86 64 [...] \
chardev udp,id=udp fwd,host=mercury.example.com,port=7777
ZE L TEIRIEEN mercury.example.com E4ERO 7777, HMHEKIE VM Guest ML
MEo.
VvC
EEREHMEHI SRR :

BIEHAY QEMU XARITHI G, @RI LUEEF g
tux > sudo gemu-system-x86 64 [...] -chardev vc,id=vcl,width=640,height=480

\
-mon chardev=vcl
ZmLRRIBEARNER A vl BFEMMESIE, Hi§ QEMU H23 &R EIZiTH

o

op
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file
KB VM Guest BIFFEREEICRE VM EAARSS 2 LR — X M. WIUERE path,
MRZBERFE, RORETUEIE,

tux > sudo gemu-system-x86 64 [...] \
-chardev file,id=gemu logl,path=/var/log/gemu/guestl.log

IANBERT, QEMU BABRITSHITIHROCIE—HAFFILE, H79 QEMU IEMaS0IE—MF
BizHa. 2, BAUSIEECHEMEE, HEERTFRAEMN, LTS NERHES
Bh:

-serial CHAR DEV
¥ VM Guest BIEIMEBITIROEZEEME VM EVARS 28 EHNFRILE CHAR DEV, TE
FERT, IERBRINE—NEMNESIA (ve); EIEEFERT, RIANE stdio, -
serial ANRBIFZFiED, BXFEMPYTESIR, BEEWNFAMIT man 1 gemu,
R Z ] IR ER1TiHR O, 8 -serial none AIZAFEBRITHO,

-parallel DEVICE
¥ VM Guest 9H1TIHOEZEEME] DEVICE ., AL IFNIEES -serial #8E.

0O &F
883 SUSE Linux Enterprise Server {fE5 VM EAARS 2309, SR LIEREREYS
FITHOIEE /dev/parportN (HFM N 2wOS) o

BRZe B =N H1Tiwm0. FH -parallel none BIZAFREHTIHO.

-monitor CHAR DEV
¥ QEMU BB EEME VM ENIARS 28 EMFRILE CHAR DEV, IHLEISZ RIS
5 -serial R, FEMERT, IEEHIAZR— T EMEFIE (ve); FIEERER
T, BIAZE stdio.

BXAAFHIRERRIVTEYIR, B2 FMIT (man 1 qemu ),
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32.4 QEMU HHIMLR

¥ -netdev EIMS -device & FEATI N VM Guest EXSFELXRHIMKZNMNZIZO R, -
netdev EINAYIEE N

-netdev type[,prop[=value]l[,...]]

SUSE BRIZIFLUTMSZEE: user. bridge M tap. B* -netdev FIEMATET
*, BE2WFMM (man 1 qemu),

TR -netdev FiEM

bridge
EREENNEEFREE TAP EOHRKEHERIEENNT. BXEZER, BS
W 32437 “BHERLL”

user
EERAPRIANSG, BXEZER, BBNE 32427 "AREINE o

tap
EEMHEMEZNBANSE, BXEZER, BBRE 32437 “WHENLE" o

3241 EXWNMLEEOFER
¥ -netdev 5#8%H -device EEEER B LURINFTAIEIN R+

tux > sudo gemu-system-x86 64 [...] \

-netdev tap @ ,id=hostnet0O \

-device virtio-net-pci® ,netdev=hostnet0,vian=1@ ,\
macaddr=00:16:35:AF:94:4B@ ,name=ncardl

0 IEEMRILERE,

© IETEMEMAEIS, FA gemu-system-ARCH -device help H#2Z Network
devices: B RILURENEF S £ QEMU ZHHIFREM-RESHTIR,
SUSE BEiz#F8IS rt18139. el1000 MEfSTE M
€1000-82540em. €1000-82544gc. €1l000-82545em # virtio-net-pci., E
EERERNEZFRNEIFIZR, EHRIM help {EAKEIIERIED:
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tux > sudo gemu-system-x86 64 -device e1000,help
€1000.mac=macaddr
€1000.vlan=vlan
€1000.netdev=netdev
€1000.bootindex=int32
€1000.autonegotiation=on/off
€l000.mitigation=on/off
€1000.addr=pci-devfn
€1000.romfile=str

€1000. rombar=uint32
€1000.multifunction=on/off
€1000.command serr _enable=on/off

© BMK/ZEOEEEIVLAN 1, ErILUEEBCHRS, ZESETERTIHREN. NRES
&t 7%, QEMU EEREIAE 0.

O EEMRIEFIFRIZS] (MAC) ik, EE—TH—IRIRE, BINERKEE M, 0
RAKIEE, QEMU KRMHESHIEIA MAC Hitik, FLbrIEERTEMER VLAN HiERE MAC it
HEHZR,

3242 APRIAMLS

-netdev user ETHET QEMU EAAFPEIME, MRREFMEEI, NWEIAERAR
R EHit, XEHITERT:

tux > sudo gemu-system-x86 64 -hda /images/sles base.raw

tux > sudo gemu-system-x86 64 -hda /images/sles base.raw -netdev

user,id=hostnet0

NREE AR VM Guest IHRISMBMLZR (GISNREM) , MEXIEEER. BRIARARIFE

AENRE, FEIk VM Guest W FMEFHEMITENAAT L, ELUMEEXT, SFEEEE

R, APRINERT AT M VM ENARSS 28 _ERYASH B R7E VM Guest LTSS,

VM Guest 23RS E DHCP fRSS 2357 ECv— IP ik, A]3&id 10.0.2.2 34518 VM EABRS 28
(DHCP AR5328) , M4 EZAY IP #uAESEREIM 10.0.2.15 FFi8. ERILUER ssh &E#3) 10.0.2.2

EBIVM ENARSS 2R, HER scp REISHISH.

304 AP EME SLES 15 SP2



324.2.1 &Il
AT T B XNAFER QEMU i E AP ERX ML LR G
f5132.1: ZIRAPEXRWS

tux > sudo gemu-system-x86 64 [...] \
-netdev user @ ,id=hostnet0 \

-device virtio-net-pci,netdev=hostnet0,vlan=1@ ,name=user netl@ , restrict=yes@®

EE AP RN,
EZEI VLAN 1o gIREBRIEIZETR, MEAER 0o
EE ML ENZ 18R, TATFE QEMU M2 IRiR iz %,

BRES VM Guest, X#¥ VM Guest A5 VM ENARS &M, HFEMEEEFRBEE
SMERPZE

© ® 0 0O

ff132.2 : FHRAENXIPBENAPIERME

tux > sudo gemu-system-x86 64 [...] \

-netdev user,id=hostnet0 \

-device virtio-net-pci,netdev=hostnet0,net=10.2.0.0/8@ ,host=10.2.0.6@ ,\
dhcpstart=10.2.0.20@ ,hostname=tux _kvm guest@®

@ f5%E VM Guest EEIRIMLS IP tbhik, LURRIERIMLEHEIE, FAINEN 10.0.2.0/8,
@ 5% VM Guest BEIRY VM ARS8 IP sk, FINEN 10.0.2.2,

© IEEFRIHAE DHCP AR5 281K VM Guest B9 16 ™ IP bR EYE—1> BAINMES
10.0.2.15,

O IEERE DHCP fR33 28Kk VM Guest BIEH o
f132.3 : fERAMLS|ISHM TFTP AP RS

tux > sudo gemu-system-x86 64 [...] \

-netdev user,id=hostnet0 \

-device virtio-net-pci,netdev=hostnet0,tftp=/images/tftp dir@ ,\
bootfile=/images/boot/pxelinux.0@®

QO HUERE TFTP (IREFRAEXH FTP RN H i) BRS28. 8B RPIXXH
LA TFTP fRSE 2318 B R E/RL8 VM Guest,
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® LUIBOOTP (FJiZfH5| 5%k IP it FIMLB AL BRI —Fh L&Y, BEETE T IEILAE
) XHNERT BeEmXt. 5 tftp BEEHRN, rfLUBYEN ERNAMB RN
25| 5 VM Guest,

f5132.4 : EAXNEOZLNAFEINSE

tux > sudo gemu-system-x86 64 [...] \
-netdev user,id=hostnet0 \
-device virtio-net-pci,netdev=hostnet0, hostfwd=tcp::2222-:22

BEN RO 2222 B9E N TCP &E1Zi% & 2 VM Guest ERYIR 22 (SSH), 1% sshd
1IE7E VM Guest _EiE1T, F@A

tux > ssh gemu _host -p 2222

(B, gemu_host BENRFRIENREY IP thhit) , LIIREX VM Guest Y SSH &

TNo

32.4.3  IFEML

&/ -netdev tap AR, QEMU 2B EH TAP LR EEREE VM Guest BYIETE
VLAN SREUZF#T, ZMERENMEZEOESMMENEREBIR N, WHZRARER, §
BENIETE,

BRBIE— TR, FHR— VM ENERSSEVIEMEED (BEZ etho) FMBIEH:

1. [BEf YaST =Rl OFHEE RS > M E,

2. BEAM, REMEFFSEER A% E LR TRAEREENT. B&HT—F,

3. ERERBEAHSEIHSIHRN P tit, AFESHEXMERE MRER) -

4, EERIZEERF, ERERMNEINFE AR IR E.
BEHE T2, HMAXAREEEIRENRT, BREHXS,

5. BEHHEUNAENR, REEEERIZEMN:

tux > bridge link
2: ethO state UP : <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 master br0 \
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state forwarding priority 32 cost 100

324.3.1 FohiEREIMG

ER AT RAIRIZASE VM Guest IEEZIFEAIMTEZD bro, HIA<FAIE s
Hiz17, FREXLHRSEE root HFil.

O #7: BRORMK

EBEEWN, FELE tunctl HEE,

#!/bin/bash

bridge=bro @

tap=$(sudo tunctl -u $(whoami) -b) @
sudo ip link set $tap up®

sleep 1s®

sudo ip link add name $bridge type bridge
sudo ip link set $bridge up

sudo ip link set $tap master $bridge®

%1812 sudo #1

gemu-system-x86 64 -machine accel=kvm -m 512 -hda /images/sles base.raw \

-netdev tap,id=hostnet0 \

-device virtio-net-pci,netdev=hostnetd,vlan=0,macaddr=00:16:35:AF:94:4B,\

ifname=$tap@® ,script=no@ ,downscript=no
sudo ip link set $tap nomaster@®

sudo ip link set $tap down@®

sudo tunctl -d $tap@®

@ MHgENRM,
@ A TAP REHRKEERAEITHANAR . TAP RERE A TEMARINZER

AR IZ o
© SEFEM TAP W& O,
0O EE1®, LHFEH TAP MEEOMRELEE,
O ¥ TAP IRERNEIMT bro,
O ifname= FiEIHEE A THHERN TAP MEZOMZT,
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@ qemu-system-ARCH TEZEIMITZA], =& script M downscript B, RE
£ VM ENRS B RS LIEI TIRENMA, BEEEIINFZENETT script,
HERHMEIFIE Z 51517 downscript o &a] LUE XA SIS B NIRRT IEE O,
FIANSKE /etc/gemu-ifup # /etc/qemu-ifdown., FIERIEET script=no
downscript=no, WSZRAMEHITIHE, BEEFVIEERIT,

O MIBRMIT bro HEY TAP #0.

O B TAPIGEMVKZIZEEN down,

bR TAP 1%&

32.4.3.2 {EH gemu-bridge-helper ZEZZI M

EIL IR VM Guest IEZEIMEHN S —M A NEER gemu-bridge-helper BIFER,
ZREF R AEEE TAP ZFOMF I HEZEIEERNMT. RIANBFRIITXERN /usr/lib/
gemu-bridge-helper. ZBIFrIHITXHRIEE RS setuid root, tFLEW, RAFE
IMIKA (kvm) B RNTT. ALk, gemu-system-ARCH &S ASHAEEL root Gz
7o

LITIEEMME, SBshARZBF:

gemu-system-x86 64 [...] \

-netdev bridge,id=hostnet0,vlan=0,br=bro \
-device virtio-net-pci,netdev=hostnet0

eI LAER helper=/path/to/your/helper ETHEE B 28I B E X B FRIZASRLIE TAP
REEE (RRRE) -

gemu-system-x86 64 [...] \
-netdev bridge,id=hostnet0,vlan=0,br=br0,helper=/path/to/bridge-helper \
-device virtio-net-pci,netdev=hostnet0

0O #x
EENXI gemu-bridge-helper BYiAR4HN, BEZE /etc/gemu/bridge. conf
X, Bla0, UTFES
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allow bro

A gemu-system-ARCH @$i§H VM Guest EZZIMIT bro,

32.5 £ VNCE%E VM Guest

AINMERT, QEMU A GTK (—BFAITAEE) EOXRET VM Guest HNEIR it
NRIEET -vnc &I, EAILIE QEMU WIFEER VNC B/, HRHEERmHEERE!
VNC &1,

0O #F

1B VNC =iER(E QEMU BIEIMMIEY, {#F -usbdevice tablet EM=RER.

te5h, MREFBEAS —MREBFRMAZIINN en-us , BERA -k ETHEERE
whRo

-vnc ME—NFETLIE display B.  -vnc ETHRFILLT display I8EE:

host:display
QIFZRBERIR(HS display £ host BEE. FEEIETT VNC £I1EH TCP w8
B2/ 5900 + display BI¥F. MRFKIEEE host , RAFIEZRBEMENAIE
%

unix:path
VNC ARSS 28 IE0F Unix Il E#EF LRVERE, path BTHEEAEX Unix EEFHAE,

none
Re#03a1E VNC BRS328206E, BERBARGSHRET. EHERILUER QEMU HilZERE
VNC fr5388. BXEZER, BENE 33 E A QEMU HAEEEEMUI -

BJLA7E display EREEERA— TS METIRE (LLESDR) . BRETN:

reverse
B FEEREE RIS VNC B F iR,
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websocket

EIMTH—NE AT VNC Websocket iE1ZR TCP Malfim, IRIBEN, Websocket i
79 5700+displays

password
EXRNE P ImEREAETOSNE R IR,

tls
EREFIHES VNC fRSZ 238 BT EA TLS,

x509=/path/to/certificate/dir
IBET TLS B, ERAEA x509 SR EIERNE TLS i,

x509verify=/path/to/certificate/dir
FEET TLS BIERM. EREH x509 A EIERNE TLS =i,

sasl
EXRZ P iumfER SASL [ VNC RS 81T H 9 3IIF,

acl
FIFFiRIRESII&R, UIEE x509 B P IRIEFHH SASL 254,

lossy
BRERESERE BE. JPEGEH) ,

non-adaptive
BRBENRE. RIASERABEEN RS,

share=[allow-exclusive|force-shared|ignore]

REETHERE,

==
@ /E/%\

BEXETRENNEZHT, 1B5EMW gemu-doc FMTL
VNC R~BIFR:

tux > gemu-system-x86 64 [...] -vnc :5
# (on the client:)
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wilber > vncviewer venus:5 &

QEMU (tbazant-sle15sp2) - Remote Desktop Viewer X

mRR) BBV BEE) #bhH)

= =) €| O & ] B #mcrlArDel

root@dhcp231:~

XHHF) 4H8(E) TENV) EES) LW HHH)
dhcp231:~ # ip a
1: lo: <LOOPBACK, UP, LOWER_UP> mtu 65536 gdisc noqueue state UNKNOWN group defaul
t glen 1000
1link/ loopback 00: 00: 00: 00: 00: 00 brd 00: 00: 00: 00: 00: 00
inet 127.0.0.1/8 scope host lo
valid_1ft forever preferred_lft forever
inet6 ::1/128 scope host
valid_1ft forever preferred_1ft forever
: <BROADCAST, MULTICAST, UP, LOWER_UP> mtu 1500 qdisc pfifo_fast state UP gr
oup default glen 1000
link/ether 52:54:00: d7: 7b: 6b brd ff: ff: ff: ff: ff: ff
inet 172.22.1.96/16 brd 172.22.255.255 scope global eth0
valid_1ft forever preferred_l1ft forever
inet6 2a0l: 4d8: 2: 22: c8b2: 2538: f121: 8a3e/ 64 scope global temporary dynamic
valid_1ft 602930sec preferred_1ft 84281lsec
inet6 2a0l:4d8: 2: 22: 5054: ff: fed7: Tb6b/64 scope global mngtmpaddr dynamic
valid_1ft 2591852sec preferred_1ft 604652sec
inet6 fe80::5054: ff: fed7: Th6b/64 scope link
valid_1ft forever preferred_l1ft forever
dhep231:~ # free
total used free shared buff/cache available
9734568 769208 8348336 33244 617024 8687304
1715176 0 1715176

mEEE s |l rcot@dhep23l- 1 BE-11:19 (0]

32.2: QEMUVNC £i%

32.5.1 fRIFVNCER

ZRIARY VNC BRS21ISEAEREAF NS SR, ERimARFIT, ERAPER LMMLE
FREYEE ENEENEER QEMU VNC &iF,

AFGIRET ZMEFNR SN, AIERENEAT VNC B in/iRSE8EE. EUERAOSL. x509
IEP. SASL BHIIE, BEEAIE—F QEMU A S MM B M INIE S AR FRIPER,
BXTE VM VRS SBNEFim LELE x509 IEPFEMAER, BEWE 11327 “EH x509
IFPFHITIIE TLS/SSL iE#E (gemu+tls 8( xen+tls) ” fIFE 11.3.2.3 T “BEZF AN
RIZE”

Remmina VNC EF S Fa XS HIRIENE. Ht, FUTRAIPEERZEERKRES
VM Guest BIEF it . MFURf, FH1RIKARSS2S x509 iE+H ca-cert.pem. server-
cert.pem # server-key.pem fUFEHN LM /etc/pki/gemu BRH, AR IFIES
HWERFRBEXBERH, Remmina EEEBoINSERIHEX LI B,
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ffl32.5 : A< HRISIE
gemu-system-x86 64 [...] -vnc :5,password -monitor stdio

EFVNC ER2848S 5 (EBEAIKO 5905) LEEN VM Guest BlfZ5itH. password Fif
MEMEE—fETFOSHEBREEMNIIESE. RIAKEEOS, BEEHE QEMU KM

f{EA change vnc password H<igE—1MOS:

QEMU 2.3.1 monitor - type 'help' for more information
(gemu) change vnc password

Password: *¥*x*
FILAFIEE -monitor stdio I, ENMRAEER QEMU LENSAIMN/IaH,
BT A BRI S s,

+ VNC ~ | -
E=1 0 ARs52% LR{EFRTE

T SLE155P2 10.100.51.239:1  2018-02-01 - 11:44:29

@ SLE155P1 10.100.51.239:1  2018-02-02 - 13:52:43

Bl VNC 23E pinkiepie.suse.cz:10 2018-02-02 - 13:59:25

T Tumbleweed e N
IEFEEER i VNG S35". . x

T openSUSE42.3

IETEEREE) "L VNC =iF"....

o VNC 0% .....| |
[ {#F VNC O%
| BHO | WEQ |
Mz VNC =1 (/home/tbazant/ local/share/remmina/1517576307484.remmina)

32.3 : REMMINA iy 253183 EIE

f5l 32.6 : X509 IEHFRIEE

QEMU VNC BRS3 283 RIXI=IEER TLS 1%, HEEFA x509 iIEB#HITHRWIE, RBBRE
REFPIHRMIER, HiRIE CAIEPRIRIHREINER, MRENAE]TREAIBERMEA
WA, EERLSHIIESEE,

gemu-system-x86 64 [...] -vnc :5,tls,x509verify=/etc/pki/qemu

fl 32.7 : X509 iEHFNOL AT
R B O BPIIUIES TLS N x509 ik BB MM WITESFER, MUEARFPIHTIEN
BHRIIHRE, BT Tm<E, BI85 7E QEMU Bl8FgENS:
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gemu-system-x86 64 [...] -vnc :5,password,tls,x509verify=/etc/pki/qemu \

-monitor stdio

{5 32.8 : SASL B {4I&iF

B RS HIIEMET2/E (SASL) BRKMMINFEI S HIEMBELT 2 MER, EEMT
ZHSHIRIENG, 5190 PAM. Kerberos. LDAP F3, SASL 4P H CRIAFHUE
B, Eit VM EABRSS 2 ERRFEERAF K,

HFZ2RA, BINER SASL HIIES TLS MNZEF x509 IEBLEEEEMA:

gemu-system-x86 64 [...] -vnc :5,tls,x509,sasl -monitor stdio
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33 R QEMU mImlzs IR E A

QEMU BT RIEM— B ER e BREAPRE, A kMR EH & PRy <L
WEBTHRRERS. BB ohRE. MBESEERENRE, UREHEHMRE
F5Ho

N =

Q =
THIETFE THIENSSH QEMU MRt S hEMAE, BERENEYIR, 157 QEMU
HM2EmLITHhEmAN help,

33.1 pie)mlEsiEmla

() =R libvirt @BE4EEHA
NEEEEFER qgemu-system-ARCH S BolEIWHESRN QEMU EOHFEEHE
REEY, AR LGP EESESIS,
WREFER libvirt Boh TR (B0, R virt-manager) #H&id VNC 3
Spice RIFEFHEL, WA ZEZEARGEMSETH G, I, ERILGEE virsh Rz
Megen < RIXEI AL

root # virsh gemu-monitor-command COMMAND

WSS EHR SN AREUATEFERHMHERSEREREEININEH, 5323227
CEREI R T AEXERSSHNESAT, fli, BEEMER -display gtk EDRIE
MTIEFLEMSE, B arl-Awe -2 , @8, E#FA -nographic &mE, AJiRAEH
ctrl - a o YIREIIENIESEHIE

EERIEHI A INEEER), 5ER help 5 ? . BERINA XIS EMSMEEE, 15ER help
COMMAND ,
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33.2 FKEXE X Guest RLAEHER

EIRIE X Guest RAEMER, EEA info., NRAESEMMETERZHT, K
AOIRIRRY SR, EB R HE B D RFRIH B9

R
a
ED
a
amp
o

info version
27~ QEMU BYhRZS,

info commands
FIH TR QMP &5,

info network

BRI,

info chardev

EBRFIRE,

info block
BXRPIGHE (HINrERR. REIREH2EE CD-ROM) WIS E.

info blockstats
HIGEBIEEFIE NFITHERE

info registers
£/ CPU HF28

info cpus
ETREBEXAHACPUMIEER.

info history

BREaLITHE.

info irq
ERPEFITHES.

info pic
E7ri8259 (PIC) IRZo
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info pci

ERPCHEE,

info tlb
EREMAFIYIERFMRET,

info mem

ERETHH B TFIRET
info jit
ETRoIAREFRES.

info kvm

E/j__\ KVM 1%1%\0

info numa
ETRNUMAEE,

info usb

& Guest USB &%,

info usbhost
ERFEN USB I1&F.

info profile
ETRDHER.

info capture
TR (S5ME) E8.

info snapshots
ETRHAIREFIEMNIRE,

info status
EREFIEPWBIRE,

info mice
ERHPLE Guest RARETEIZEWEH-
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info vnc
B VNC RSB 28I

info name

RS BIRE MR R,

info uuid
ERYFIEPAE UUID,

info usernet

BRAF WS ERRTS.

info migrate
ETREBIRE.

info balloon

BRRIKIREER.

info qtree

BRIRER,

info qdm
£ qdev KFEISTIR,

info roms

£/~ ROM,

info migrate_cache_size
ETRERIE xbzrle ( “BF Xor WEEBITTKERL” ) EEFEK/I.

info migrate_capabilities
ETREMEIEIIEE (FIU0 xbzrle £48) BIRZS.

info mtree
B7R VM Guest RIEERZ5H,

info trace-events
B0 BRERESE4RERS,
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33.3 ERVNCO%

EHEKRVNC O%, EfEA change vnc password sp$HEAFROS:

(gemu) change vnc password
Password: *¥xkfokkx

(gemu)

33.4 BIEKE
B1E Guest BITHRIARINFAMELE (BYEN) , 1BEH drive_add 1 device_add &<, BT
EXBIERIGERINE R4 0 BOFIRENES

(gemu) drive add 0 if=none,file=/tmp/test.img, format=raw,id=diskl

0K

ALUB I E IR F RS RBIAIILSE

(gemu) info block

[...]
diskl: removable=1 locked=0 tray-open=0 file=/tmp/test.img ro=0 drv=raw \

encrypted=0 bps=0 bps rd=0 bps wr=0 iops=0 iops rd=0 iops wr=0
EXHIEoIEsfE, BHEERIEMEE, £ Guest BEBEEITE., BEMNIGHEE virtio-
blk-pci 3% scsi-disk. EIREXATANENTESIR, 1HE1T:

(gemu) device add ?
name "VGA", bus PCI
name "usb-storage", bus usb-bus

[...]
name "virtio-blk-pci", bus virtio-bus

MIEARIMEE
(gemu) device add virtio-blk-pci,drive=diskl,id=myvirtiol
HERU T <HIA

(gemu) info pci
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[...]
Bus 0, device 4, function 0:
SCSI controller: PCI device laf4:1001
IRQ 0.
BARO: I/0 at Oxffffffffffffffff [Ox003e].
BARL: 32 bit memory at Oxffffffffffffffff [Ox00000ffe].

id "myvirtiol"

0O &F
EAILUfER device_del M Guest RAFREN device_add s ANINAYIRE. 0F
MES, BT QEMU MR 1T LA help device_del,

ERMS IS RIS EEERIGEN XY, EEA eject DEVICE &<, EARNER -f
BT LA HISE

EFNA oA (5190 CD-ROM) , 51 change DEVICE 7%, AJLAfEA info
block < HE RIS RNRIARIZT:

(gemu) info block
idel-cdO: type=cdrom removable=1 locked=0 file=/dev/sr0@ ro=1 drv=host device
(gemu) change idel-cd0@ /path/to/image

33.5 EhlEEMET

WNREFEE, AJLUER SIS ETERENESNRITEN. 80, MRENEFAFRRESE
HRLERFOESHE (B0 X Window Y ctrt —att - F1 ) , E{NEJLIER sendkey
KEYS RINXLAESH:

sendkey ctrl-alt-fl

EHH KEYS ZEBAAERRIRERR, BN sendkey H#Z -l o
BRI, AIERU TS

mouse_move DX dy [DZ]
RER RATE 2 EIE E BV dX, dy, dz (GZRTHHRNE) o
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mouse_button VAL
B RAMRHRIIRS (1=, 2=, 4=8) o

mouse_set INDEX
REBRMBIMSEERES. FTLUER info mice sadIRENIKERSIS,

33.6 EXATAHRNF

MRBEMABIERAT -balloon virtio #EI (WNtSBE¥FEMMESIKES) , &
Er LshSEN I ARGF. BXBRASRKGEINFAESR, BEERE 31110 “EH gemu-
system-ARCH #H{TEARZE” .

B RASEN EPRBEXIKRENEEHMEZIRERSEEREA, BER info

balloon #5%:
(gemu) info balloon
MRSIKIGEEEHE, BFEA balloon MEMORY IN MB &p$iREBEIBERMIANES:

(gemu) balloon 400

33.7 HMEEIMIAE
EREIMNENNEREHANEHAWE, BERUTHS:

memsave ADDR SIZE FILENAME
Bitciaitiiut o ADDR K/ SIZE HIEINAFHEERFE] FILENAME X4H

pmemsave ADDR SIZE FILENAME
Bceatiity ADDR K/NA SIZE MIYIIBRNTREE(E1R1ZE] FILENAME - X4

x| FMT ADDR
RIS IRHIAL S ADDR FHiRIE FMT ERFHIZERANEIRNEFREE, FMT FRTEH
COUNTFORMATSIZE X=NSEHIRK:
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COUNT SRR BRI

FORMAT RAIBLE x (+75i#®) « d (BFS+#EE) v (ERFST#HE) . o (\#
#) « c (FF) ;i CCRIER) o

SIZE B¥EILUE b (8) « h (1611 « w (321i) 8 g (6411) . 7Ex86 Lk, H]
IUER 1 BTUETE h 5 w, LA3I%ER 16 fial 32 {UE3HE< K/

xp / FMT ADDR
BIEECsatthit /o ADDR HARIE FMT FRBIGERKXIVIENEFRE, FNT FREH
COUNTFORMATSIZE X=/NEEMIA:
COUNT SR BB,
FORMAT AILAZ x (F+753#%) « d (BRFS+H#EED) « u (BRFSTH#E) « o (@
) . c (FR) ;i (CHED) -
SIZE B¥AE b (841) « h (1641) . w (321i) =X g (641i) . Ex86 Lk, A
MER 1 BIIEE h 3w, MU BIERE 16 fisf 32 REBIES K.

33.8 EIEEMLIRE

SUSE BRIKRIENXFE QEMU MR FEERRK, A THNEEERENBR TrIsea%

B,

FEATIREB BN EIWIAIIRER, €1 CPU. RAM FIRESUNFIERIEHENNS . BEFRAE
WAVIRER, B MZEDE—MEA qcow2 HEMER BRI RIS RISHE,
HEFERFRHENSHEMIN, RIBIFEER. F0, FEMNEIRS S LECEMLIRSS

&, &M ERRENEMTURSREBEM . EIER] LI XHEIMWLZ 82 IRE,
UEESHAITAIEESE VM Guest RMZENFEMIX LI REZ RIS RE MRS FTNERI—
MioE, F—MMECEABES 31.2.3 7 “EA gemu-img EIEEDIEVIRIET RNTE,

BJ7E QEMU ISR ER U T e < EIRRE:

savevm NAME
SIE—MRIE NAME BURTEIMVLIRER, SiBRMEIRE,

loadvm NAME
RHARIZ S NAME BYEINHLIRER,
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delvm

TRIBR EE AL IR BR

info snapshots
FIEHXTAREBIER.

(gemu) info snapshots
Snapshot list:

ID@ TAG® VM SIZE@®@ DATE® VM CLOCK®

1 booting 4.4M 2013-11-22 10:51:10 00:00:20.476
2 booted 184M 2013-11-22 10:53:03 00:02:05.394
3 logged in 273M 2013-11-22 11:00:25 00:04:34.843
4 ff _and _term running 372M 2013-11-22 11:12:27 00:08:44.965

REBHVME—IRIR S, B = BEEE,
IREBHME—IREAF TR, EUEMZEN ID FERKERTO

RS AR ETE, HEE, BITHNARFEENAEES, RIEmEX,
IRERAY BT (B 7] B 2R,

REIAMLET £ B9 H AR

® 6 ® © O

33.9 HEMRE EIMNIT
LA 82 0] F T VRS R I :
stop

EEEREWIAIHIT,

cont

VR E EIAHBIHAITo

system_reset
BEREEI. MREMTYEN LNE(HIRH, XAIESEXGHRSGL T AT

[A5Ye)

system_powerdown

EIHENAIE ACPI XANIER. MREINTHIEN LRI IFIRE,
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q 3 quit
SZEP£R1E QEMU,

33.10 SEETEFE

LIRS AR EMEMNM— N ENRSEEREIS — P ENRE, MASHAIBMEERE
mFHe ERILUKAMEREN, HERELFHHIEERE.

KEHEBRIENK:
° 510717 “TRER DFRNFEERYIEM,
o JEETEEBHE[E CPU IhEERY VM EAARS 28 2 Bl# 1 TLE TS,
o AHCI#0. VirtFS THEEF -mem-path SLITEMSTBARRE,
o AR A NERENMBAFENL LR Guest,

° RRfHEF -snapshot gemu S{ITETUHITIER (FXZHFIE qemu H<ITIED)

O == =505
SUSE Linux Enterprise Server B A3 #F postcopy &, IERNEHAEAR
%R, BX postcopy BIFMEE, 1EEMW http://wiki.gemu.org/Features/
PostCopyLiveMigration 7@,

PURME ERMETEZEIN: http://www.linux-kvm.org/page/Migration 2
KEEHS SR EIEU TSR

1. EASEHIEEREN LIETT,

2. EMNLUREBIMEXTEBREN LB, FERNSHSRENLER, FEEEML -
incoming tcp:IP:PORT &%k, Hfy IP 5% IP #itit, PORT $sSEBRFUMIFENT
BHmO. MRIRET 0 /ES 1P duhit, NEIAVERIRFrEZEO,

3. mRFEMN L, MBS ER S, FEA migrate -d tep:
DESTINATION IP:PORT &3R5,
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http://www.linux-kvm.org/page/Migration

4, ZERETIBRE, BERIN LRGASEITEF GPER info migrate &<

(&)

. BEUEE, BRIV LAERSFEH SPER migrate_cancel &<,

o

. BREIBRBTNRKENNE (UFRR4) , i56H migrate_set_downtime
NUMBER OF SECONDS #<

~

. BRERATIHRE (8WFNHE) , 5FH migrate_set_speed
BYTES PER SECOND #<,

33.11 QMP - QEMU J+E# 1Y

QMP 2E&F JSON BN, "IfENARER (Bl libvirt) 8EBS5E1THREY QEMU L&
Wo ERILUERA QMP a3 AZ MG IViAIE] QEMU 518,

33.11.1 B@ItnERN/EEIER QMP

EXOEMfER QMP BIARNZEIEE -mon E, TEMRAIERIRERAN/MEEIZT — QMP
Kfl, FAER, TUTRAIFR, -> RETEENEPHAXEIEITH QEMU LFIMER<SH
17, M <- #rd 7 E8& QEMU REIAEmE AT,

tux > sudo gemu-system-x86 64 [...] \

-chardev stdio,id=mon0 \
-mon chardev=mon0,mode=control,pretty=on

<-{
"QMP": {
"version": {

"gemu": {
"micro": 0O,
"minor": 0O,
"major": 2

}

"package": ""

H

"capabilities": [
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}
BIIHEY QMP &S, QMP RAZEHRIRESHENNRENEE. FREXT, RE
REBBIERIETT. BERUINEMSRAHHENG R, Bkt

qmp_capabilities %
qmp_capabilities @<
-> { "execute": "gmp capabilities" }
<-{

"return": {

}
}

BEE, "return": {} 2 QMP BIRLINNEN,
QMP Bar LRI LA E$L, i, ¥ CD-ROM IREH2R, WAL TGRS

->{ "execute": "eject", "arguments": { "device": "idel-cd0" } }

<- {
"timestamp": {
"seconds": 1410353381,

"microseconds": 763480

I
"event": "DEVICE TRAY MOVED",

"data": {
"device": "idel-cdO",

“tray-open": true

"return": {

}

33.11.2 &3 Telnet ifia QMP
MRAFERAINERN/ L, S0 QMP ZFOERIEIMNEERT, HEIRENROSH
|

325 B Telnet 33771 QMP SLES 15 SP2



tux > sudo gemu-system-x86 64 [...] \
-chardev socket,id=mon0,host=1localhost,port=4444,server,nowait \
-mon chardev=mon0,mode=control,pretty=on

SAIEIETT telnet IEEE RO 4444 :

tux > telnet localhost 4444
Trying ::1...

Connected to localhost.
Escape character is '~]'.

< {
"QMP": {
"version": {
"gemu": {
"micro": 0O,
"minor": 0,
"major": 2
|
"package": ""
}
"capabilities": [
]
}
}

TR AER IS IO, TENTRAIERERN/ AL EeI2 T — HMP 5£f (A1IR
A “BA” QEMU MBS AT EMER) , HERMENIKO 4444 EEIRT — QMP 5L

5

tux > sudo gemu-system-x86 64 [...] \

-chardev stdio,id=mon® -mon chardev=mon0,mode=readline \

-chardev socket,id=monl,host=1localhost,port=4444,server,nowait \
-mon chardev=monl,mode=control,pretty=on

33.11.3 & Unix E#EFihiR QMP

£ -qmp EIER QEMU, HEIE— Unix BiEF:
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tux > sudo gemu-system-x86 64 [...] \
-gmp unix:/tmp/gmp-sock,server --monitor stdio

QEMU waiting for connection on: unix:./qmp-sock,server

EiBE /tmp/gmp-sock EEFRS QEMU LHIER, BER—FN EMB—MEinHER
nc (BXF4EE, 1580 man 1 nc) :

tux > sudo nc -U /tmp/gmp-sock
<- {"QMP": {"version": {"gemu": {"micro": 0, "minor": O, "major": 2} [...]

33.11.4 & libvirt B9 virsh &<i5i) QMP

NRETE libvirt TETEMI GBZIE I 2 A Libvirt EEEML ) , WE

LUEidiE1T virsh gemu-monitor-command K5 EHRIETTH Guest i@ifl:

tux > sudo virsh gemu-monitor-command vm guestl \

--pretty '{"execute":"query-kvm"}'

< {
"return": {
"enabled": true,
“present": true
}

"id": "libvirt-8"

ELEHRAIR, RITBEITTEEHN query-kvm HBSRIGE TN ETRENGIEIT KM, UKRE
BRERET KVM,

O =7 £EHRENZENRETE
BEA QEMU NEWZ ErVR/ERm BRI E JSON 83, BER - -hmp &I

tux > sudo virsh gemu-monitor-command vm guestl --hmp "query-kvm"
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34 Linux &8zs

34.1 KE LXCRITEHRAE

AREEENAEFNRBREFMARUTHNBEEN . BEUNAIERFA LUIRETTHER
E, AEIHEHRERAREET.
BiRE IXC A, FELB—IES Guest RITEMIRXHRS.

312341 | QIR RS

BELEEEM GUI fTATF IR X H RS, 5L root B19iE51T virt-create-rootfs
<, LUREFRXHRS. BITUTEEE /path/to/rootfs FEIEIHB R X4
R4S

O == ==ImAKB
virt-create-rootfs FZEEMAFMTIEFRIZE SUSE Linux Enterprise Server
BX RS

1. i&1T virt-create-rootfs @<

tux > virt-create-rootfs --root /PATH/TO/ROOTFS --distro SLES-12.0 -
¢ REGISTRATION CODE

2. &M chroot s EIRNARSHIRERZ:

tux > chroot /path/to/rootfs

3. f£A passwd EX root AFRIOZ,

4. gIE—PARE root FINRY121ES AP

useradd -m operator

5. EURERMIO<S:
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passwd operator

6. [/ exit iBH chroot IFiE,

1. BEEMNEERSS,

2. (FIdE) BRI AIEZLURII— P25 LXC Ei (IREREFE)
P IXC (Linux &25) (FNBREERER, ARSEHIER

3. #%#F localhost (LXC) EZH BT UG FEEEVIRE,

4. BUERFRAG S BHBETRH,

5. ANTHE 341 “QIEREXMGAS” PAIRNRXERARRET, AERERIHIZH,
6. IEENILZBBNEAANFENRA CPUHE, ARELFIHIZE,

1. BABZEHIRIT. WALRISITHFRE virsh ss P& EALER T,
BESRET, ERERRIMERINNS, ARRETHETE: REBESCIZHBR
TR IR =BT

T2 34.3 | ECEMSIEOR IP ik

NFWEZIEUNREEMEINEER hostdev 128, RAFRIBERNERMHEETE Guest FHIM
Kigg IRERN—PHE P Hith, BREBREEREFANKZIRESHEDIRXLE P
Hohk, sEREAFE— P i,

1. {FA virsh RiEES2E XML EZE :

tux > virsh -c 1xc:/// edit MYCONTAINER

2. TENRAREBIMENISE— NS IP k.

[...]

<devices>

<interface type='network'>
<source network='default'/>

<target dev='vnet0'/>
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<ip address='192.168.122.5"' prefix='24"'/>
<ip address='192.168.122.5"' prefix='24' peer@='10.0.0.10"'/>
<route family@='ipv4' address@©@='192.168.122.0"' prefix@="'24"
gateway®@='192.168.122.1"'/>
<route family@®='ipv4' address@®='192.168.122.8"
gateway@®@="'192.168.122.1"'/>
</interface>
[...]
<hostdev mode='capabilities' type='net'>
<source>
<interface>ethO@</interface>
</source>
<ip address='192.168.122.6"' prefix='24"'/>
<route family='ipv4' address='192.168.122.0' prefix='24"
gateway='192.168.122.1'/>
<route family='ipv4' address='192.168.122.8' gateway='192.168.122.1"'/>
</hostdev>
</devices>

[...]

kRS, B8R RMEILES—imAY P ik,

BII&E N ipv4 % ipvb .

BE IP H#illk,

ESH (NRFIEE, WEBEHKE) . EXNEBEPH 1 {UNKE, XF
IPv4, RRIEML “KH1” (A, B & C) WERINFIZ. XF IPv6, BUARIKA
64,

0 NIRRT XML XHHIEERIANK, BRAZIREMX.

© ® 0

3. AR LUARIN route TTEREKE X E7E Guest HRINAY IP BB, XLERERFH LXC IRahiz
1R,

[...]
<devices>
<interface type@="'ethernet'>
<source>@®
<ip address®='192.168.123.1"' prefix='24"'/>
<ip address@='10.0.0.10"' prefix='24"' peer='192.168.122.5"'/>
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<route@® family='ipv4' address='192.168.42.0' prefix='24"
gateway='192.168.123.4"'/>

</source>

[...]

</interface>

[...]

</devices>

[...]

Q@ T LUK RKEMWLILE, AILUARMMNERHEENSKZIGE ENHZEN—
PSP (@, @) , UKR—1PHZMEE (O).
XL |P IR B IS ER B 3% OR source T& (@) WFTH. EITNEBEMESH
FEEEO Guest IRV ZMAEMHNTENEMMER (BERL—P) .

© LIAW XKENMKIGEFE— IP ik,

O LA XENMKIZEFRIE A IP ik,

0 ZEEMKIGEENmEENIKH,

http://libvirt.org/formatnetwork.html#elementsStaticroute 2 LR T B XIETEN

BUNE ST,

4, REFECFFIRERIELR.

Q iE: FRML

BEREREBME, 1548 /etc/sysconfig/network/ifcfg-* Xt

342 1gE LXC N AIEFRARE

Libvirt @ R ERSEPETARER, MERBSITHEAN Linux Z1TEH. TELRA
&, bash KB CHERFREI,

312 34.4 . A YAST EXMNAREFAS
1. EohEIMVEESS.
2. (F]i%) I AINEZLURN— 2 LXC FE (MREAREFE) o
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T IXC (Linux B28) 1ERNBREEIRR, ARBETHIEE,
3. %#F localhost (LXC) TEEH BT U FEEEIVIRE,

4, FUENFAZF A SR RERIH,
REBRMNNAREFNRER. fli, EFRPIER /bin/sh, XEFMEIUGIERE—T
Bt BERIH,

5. BFBENELZBHENIRARNFENRA CPU HE, SEHFIH,

6. BABBHIR. WABSITHFFAE virsh saLERER LR,
BESHET, ERBERRBMERIINNSE, ARRETH. RAMREIEHBZE
gm0 —MERISER BT o
FAER, SNAEFETRR, RAASIHRZESR.

34.3 fEM AppArmor {RIFAES

FRIAFRAER AppArmor 8% SELinux RKIRIFAES. XETMEFAFP REABEXREX libvirt 35EY
LZeiER ) {H virsh FIiZHEEE,

1. £/ virsh fRiER 2 XML BcE
tux > virsh -c lxc:/// edit MYCONTAINER
2. BUTABRRNMNE XMLEESR, ARREFEEHRBRIES.
<domain>
<seclabel type="dynamic" model="apparmor"/>

</domain>

3. IREINEE, RFEAE /etc/apparmor.d/libvirt BRHF A6 AppArmor
BREXH. RAREXHNATFRLDENNAIEFERRDIET. AJLUETER
libvirt-CONTAINER-uuid XHREHUIZE: libvit FREFE X,
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34.4 libvirt LXC SRzhi2F5 LXC Z BINER

SUSE Linux Enterprise Server 11 SP3 F#H{#9:2 LXC, i SUSE Linux Enterprise Server 12 [
MBI libvirt LXC IRcHTER (FE G RE, BEA libvirt-lxc) . RSEXLETAFNERS
EEEAREREN. TEVIHT IS

FEERET, libvirt PEUFHEER— 1 XML X%, M LXCEER— MBS, KZELXC
BEERRIBRET I XML, TEIEATRBIEMIT:

e |xc.network.script.up: BILAER /etc/libvirt/hooks/network libvirt $F32IE
A, REFEEREBIZHA,

Ixc.network.ipv*: libvirt BEETEHEE KBRS MEEE,

Ixc.network.name: libvirt TAIGTBE A EEMEZ .

Ixc.devttydir: libvirt R FEEUTHISIRENUE,

Ixc.console: BaiFTEEEHI8REIERE libvirt LXC B2 N ERIXHH,

Ixc.pivotdir: libvirt R FRIAAT pivot_root BB R, MM /.olroot,

Ixc.rootfs.mount: libvirt 8 iF 3 LI,

LXC VLAN M= EohEEN LIZE VLAN #0, AERKHEBN Guest BFF=IE], libvirt-Ixc B2
B H AR Open vSwitch tap 1&&@X SR-10V VF By PCI Bi@#5H VLAN #Ri2 ID. % TASSFR E
SERAPFEENHREIZE VLAN 0O,

LXC rootfs Al LIRBRE X 4, B LXC RBITRIEEANR, URRMEHX GRS

o libvirt-lxc AIARAN ZME NG G, BEFREXNZIMERNSEHHN “auto” EH. XEK
&, TERT, APSEMRKCERNEEZ ERFEHMNITERI

LXC Z#FEMa] cgroup ECE (BMERERMECE) , m libvirt iIECE FEMETE cgroup B2
Bo

LXC RILATE rootfs FREANRIGE, BRERNRIGA XX FEFohREXHERTEITL
%o MEbZF, libvirt-lxc BERI AR NIRIGE, WA LENERRAN D XXM,
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345 BARGEERNTIE

5 Docker FHRSIZ—#¥, libvirt AL BT HIEL AR TRTIE], URENEZFRTE, T
EBRGR BRI R R ZFr R A TR E.

<domain type='lxc' xmlns:lxc='http://libvirt.org/schemas/domain/1xc/1.0"'>
[...]

<lxc:namespace>
<lxc:sharenet type='netns' value='red'/>
<lxc:shareuts type='name' value='CONTAINER 1'/>
<lxc:shareipc type='pid' value='12345'/>
</1xc:namespace>

</domain>

netns ETWFETF sharenet, ALETILEDFERNENMERZNRTE (TENBLSCIEH
Eljlﬂég%ﬂ;‘q|§|) o Eiz*q"%;ﬂ-ﬁ 1?]'1&.\% pr‘ivne‘t I,

346 BEZER

LXC & 23IRzhizRr
http://libvirt.org/drvixc.html 2
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35 M LXCF#El libvirt-1xc

M SUSE Linux Enterprise Server 12 FF4&, LXC BEME| libvirt FEd, AL LXC fERE
IMARRRAEMER, WRERAIHERSMNE — 6190, SEHMEIMUBRARZRRESR—, HE X
FERNRZEEREEILIYE, AERSRAZTENTHLESBERIHAS libvirt EEECHE

BrIE LXC If1R,

35.1 FH:E

IBEGEERIHNER. BAFEIBEN, EEFIPE LXCEEH. AREAE libvirt 3
IRPRIRIGEEFEN VM Guest 1517,

3% 35.1 : T
1. FEE DVD B =M FALKE SUSE Linux Enterprise Server 15,

2. ARfE, % libvirt-daemon-1xc # libvirt-daemon-config-network x4
o

3. EFIANA Ixc_container gJ#& libvirt XMLEZE 1xc_container.xml:

tux > sudo virt-1lxc-convert /etc/lxc/lxc container/config >

1xc _container.xml

4, REFN ELHNBEERSSBREEXHFTRNEENRR, HREFETFUEE

5. ¥2& lxc_container.xml X#HHEREFEEAIFEXHR VNEE, FER, FLE
LXC BLE IR EMRET R libvirt BBE., REBMBENZSIERTN, EBINEE
FE 3447 “libvirt LXCIBhIZFS LXC ZEINESR" THRESHT,

6. RIECIEA XML EXTE libvirt HeIERE=S:

tux > sudo virsh -c lxc:/// define 1lxc_container.xml
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35.2 Aatiz

% ENGE, libvirt B8 LXC BRELES R BREERILESEWTHE] SUSE Linux
Enterprise Server 15 7 gefF—tJJIE &iE1T,

B2 35.2 ¢ FEEE

1. /b baseproduct X (zypper —E7EiEHILRIR) . BIEBXMINTSHEE:
root # ROOTFS=/var/lib/1lxc/1xc_container/rootfs

root # ln -s $ROOTFS/etc/products.d/SUSE SLES.prod $ROOTFS/etc/products.d/
baseproduct

2. AN DVD f&FRE. 15EE, BRER DVD w&B R AEEREI S SBMENIRE !

root # zypper --root $ROOTFS ar \
cd:///?devices=/dev/dvd SLES15-0

3. RS EMRURIRIGERRE

root # zypper --root $ROOTFS 1r

| Alias | Name | Enabled |
Refresh
B e T Fomm e m -
oo
1 | SLES12 | SLES12 | Yes |
No
2 | SUSE-[...]-Server-12-SP3 38 | SUSE-[...]-Server-12-SP3 138 | Yes |
No

root # zypper --root $ROOTFS rr 2
4. BRANEFRUFINMEEE:

root # zypper --root $ROOTFS 1lr
| Alias | Enabled |
Refresh
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1 | openSUSE 42.3 Main
No

2 | openSUSE 42.3 Update
No

root # zypper --root $ROOTFS rr 2
5. FHRAEs:
root # zypper --root $ROOTFS dup

6. REINERI, UHBREEPIFERNAEAN:

root # zypper --root $ROOTFS in -t pattern Minimal

35.3 BEniazs

TR ENMNAR TG, FeBEAEE:

root # virsh -c lxc:/// start lxc_container
NREFEZBIIEH S EEIREANEETERER, 1BIB1T:

root # virsh -c 1xc:/// console lxc container

338

| openSUSE 42.3 Main

| openSUSE 42.3 Update

Brha s

| Yes

| Yes
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AR

—f8

DomoO
ZARIBTE Xen MERER, R—MNEBNL. EVURIERSAILPr L BRSSO PIETITHIREIN
W, ®#A Dom0, AL EBIFREEMEMYEIEFSIRPIEIT, AFAE U,

FEREIE “KVM EIMLEN

VHS
I EN RS 25

51T SUSE BIAML TS HFRVIIRIT BN, EIMEIFRBBAEERER. VMR, &
P, KB TR, s MEEX 4K, HtERAREEEEN. ENITEMN (Host
Computer). ENITEAN] (Host Machine, HM). EiMARSS28 (VS). EBIMMNEMN (VMH) 1 VM
FEHARS 2 (VHS)o

VirtFS
VirtFS @2 fBF RIS RARE, SEXH KM IMEHRREESE. BLA VirtlO 1E
LR EAIE,

Xen
BERE2EZ “Aen BIMLEN

x|
EATF Xen W—4AmG<, AIULBEEREGBETFNTEN LNGSRAGEEEM. SR T
EEB/M xm T H %,

EHIFE
RA ST ENFSRENRERA TG, SREHSTHE, HETTas
GNOME 5 lceWM SERSE. ENFFRIENSHERNEMIET, HERHNEREY
ISR, EfEAAREEE Domo, FIEHENIRIERS
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IR ENNES
YaST MM EESRPIREN— I RERER, TREERERERS|ISESTHR IR
NE R, ZREEFBAIEXAER TIET, EEVIMERNGESRTRALEA virt-
install BIA#E NN AET,

FEPMEME X
BE—TAEFEAX (HPESUFEMRINSTIEIMLE R TTEESEND) KR
BRERHIMIEE IR &

FE{HHBh
Intel* 1 AMD* Rt EEMUBE A EBBI IR AR, AR T VM BN /HI AR (VM [ERHE
D), ENETREREEFHEKR, ERABRE THE (BITHEMHTTR) - 5, It
RABLTAREFELSRE, AHRMEFRHERETS], HelREL2iEREEN 1/0 128,

EIME
TEEPWLEIZ1TH Guest IERATNBIZER.

EEM
RESSHEE Guest IRERAMREXNIN AIZFBVEIE PCIFR (VM), HAEI#RA VM Guest,

ERNEIEE
—PRHRER, RERTIZMEEEIMNER B R,

HBREEERF
BT REMS REYIEH BN Z BRI BRI,

CPU

CPU EE
£/ CPU B (BARAMIERRFEM) AIE— R IEE T (CPU) HENEER CPU £
HEMBCHSEE N HIZR AT,

CPU #iHik
CPU ik B FHRER XA RSB R TR/ FN/#7B& CPU BITHEE,
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CPU ZE45 7
FMREP CPUSENES, AJUA VM fEIkEHYIERFHSLIRFERYIE CPU EREMN
CPU # &, ItITEHAIRBRFRS MR, EEHTUIRNATEER,

CPU [Ri#l
RE#L CPU PREIAIFEIE vCPU BEISE NYIIE CPU BERY 1%-100%,

P 4%

SR
ENNERH T YRS &M EIA LI EE— MR,

ERE
REIWERTFEEVIMEN—MNREE.,

ShERPILE
FHAEBRIRIFTE 2 INIRIL,

FTENFIH
FNNERM TYIENEILSERRHEUNZILEH—MRT. ERITA L ISR
M8 L@, EREESEN@EN. Xi¥, EEAJLUSEMVNEEINS ENIFERRS,

I3t AT
FNAERM T EPANEIREEREHYERMLZIRER—MRT. LERFELEIMWLS E4
AR EN LR E MA@ EZ i8] A] LU EHFEIMEEILE L@

BHEM4S
XAHLRERE A VFEIMNBES LR EMWIRR A S HENH BB R B EXHE—5
7%

=R
FEMRAER ARSI B T EIANZ L E B —FRT. LERRA L EPMW S R —E
M LR EAEINLET, BREeS ENSTEINEBMLE L@iflo
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Rtk EEIR (NAT)
SVFEEMIIEER EAAY IP 3EA] MAC Hu3IER)— 4R &

-2 63

AHCI
SR ENITHIZZFED (AHCI) Z Intel* EXH—EFARINE, EENAURSETFEUNS
IR1ERTT ATA (SATA) THLELLEHECEE,

xvda

DELFEINTEN LS — T EMESERIIREIEE S,

[RIaHLER
ERENFHRG AR BT HE X RS R E PR SRR — 75 %o
g
USRS RS chEUR IV BIRMETF1R S, B30 CD-ROM IRhas iR IREhEs. 7 XME LT
FRILE-
BT B2
BT XHREIEE, WIRNEERES .

TRERBRIG I
MREBHEHBIMMETEE, MEEEREHPENKIEMAYT BIEEREXX .

Linux 25
cgroup

Wiz HILE GBEMA “cgroup” ) B—HAZINGE, AIATIHES (#iE) RHEHFIER
BEXIDBIREREMARNAE, UREHRR,
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FiE2W (ZHOAHERER) ,B98 “WiLiEHIA”

chroot
change root (chroot 3¢ change root jail) BXHRFFHN—ME7, ESRIERFNEM
o 1EfRE. AT BM, RILUER chroot T pivot root i< REXRXXERFIR
BR. 7ELtZE “chrootjail” HUITHRRF I EIARIEE B RWMIMNEIIX o

AR FR=2iE
AFRE—AHENREERR (PIONSE. AFR%) HRZRINEE.
Bak
IR AR AN ENRS B L—M “E° , EFLUETTEM Linux &4, 5190

openSUSE. SUSE Linux Enterprise Desktop 3% SUSE Linux Enterprise Server, 5&i&kE
PNZENEZXFET, BRFESHAZSEITERNENHEE,

485 i

ACPI
ERECEMBIREDO (ACPI) MSENIRER RIS R ENBIRERRME T FREINE,
AER
mﬁ’falﬁ?ﬁ%
AER 2 PCI Express SR —1TheE, BFIRSE PCl BiRHEREHEPELRIRGHT
(V=P

APIC

SR PIRIZRRTITEIZE (APIC) B— M hBrzHIZE R T,
BDF

BRI E IhEE

BFEERIAR PCI# PCle IFEHIRTE.
CG

AL LA
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RFIRE. TEMREERRENER (CPU. RE. HE1/0%F) BThEE,

EDF
P EUEHARRL S

LEEEIER UEM S TR CPU £, HERSERIARREHEE_EAIRE,

EPT
Rk
EIMCIF RIS AYIMEIEREE, T, EMBITE—ENFHE, X&
FEHIRB CPU. MMU # 1/0 IR EHIEINE, L3R x86 L322+, AMD Hl Intel B
FHATRMAERE A RBREBEBIRMXMIEBEERE, 2006 F, XM E#L T XA AMD-
Virtualization (AMD-V) # Intel® VT-x 2 RBIFE—1X x86 EEIMLIEMHZ1F. &ift, Intel #H
THEZRESHZR, HPRESTHFMET B (EPT) B9 MMU Eikb. SERRF70IR
AR#fT MMU BIMEAELL, 35 EPT MARSKR LURFERE. MRIEHEATZ, EPT SN
REFBAIER, XMNEILUEDE Guest MIBR EIRIEF A MERAATTRMAER.

FLASK
Flux §RE2R#Z
Xen BI— 79 FLASK R 2AERE, ERARSRRELIMEMZE R ATEEH]H T
o
HAP
SRIETE
HAP & & TREHMINGRARRES TFLEMNE R 2,

HVM
BRI (Xen IBE XEEFRIE)

IOMMU
WA AEAFERRET

IOMMU (AMD* #iR) BREFEEE T (MMU), BEXIFEIENTEIHE (DMA) B 1/0 B4
EHERERF
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KSM AJFBF1E Guest Z BB HZEMEEIMNAER, UTEENAREF. KM KL EELUE
B KSM (J1RB7E VM ENRS R LEEA) -

MMU
NEEESTT
— M BENEERAN, AFAE CPUNREFIRRER, HIhfeBiEE Mt 2R tutAY
i BNEHREERE) . AFERFRIP. EFE. S48, ERNEENITENGEREN
(LER 8URSR) H, AFRMEEFEIIMR,

PAE
IR R
32 I x86 1R F RS ERYIEMULY B (PAE) RTUKSEIL 4 GB LA EY)IEN7FRIF U, 7 PAE
BT, DIRM (PTE) BIA/NA 64 i,

PCID
IR IRARIR ST
EAEAMIER BT X AR RE S MU N EIRIER, X SR E Efth2k it
HtzsiEley, IBIREEBHRBEFNES. INVPCID I8 AT#HITHAN TLB B, XXFR
Z=BFBhE,

PCle
EIRIMSG A EIE
PCle AAskELIHTL PCl. PCI-X#1 AGP S4kinfE, PCle AINT KED#H, BEESHNRK
RBEREGBEHE. BRI/0 M, UKE/NYEIESATE, i, EREEEIFME
RIUFARENE] (AER), URAHPYERIIEE. EXRGEZRS PClL

PSE #1 PSE36
=D
PSE 215 x86 LM IRERM—ININEE, AFTIATELHE 4 KiB K\ PSE-36 THRETEEIE 10 i
AUERE FEEIMRM 4 (I, XEMIMIMITEISAARNAERTPER, XiF, ErLUEX
DIRE! 36 fiithiik =8,

PT
ik
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NRZBITBEVURERA TR ENAE ARG RMET R S22 B8 BRESRIEHELS
o EPMtUERITELAEIRT A AL, YIEHALZEEM (RAM) 45E RUMLL,

QXL
QXL 2EIMLIFEER cirrus VGA miZg 4 (8M) IXKEHiEF.

RVI 8¢ NPT
REEPMEERS]. BREIDIR

ERTFAIERNEESES T (MMU) B9 AMD £ - REEHEBI IR R,
SATA
1T ATA
SATA B—M1IENE&IED, AN S A S8 TR BEMNNBEAREMREFIRS.

SMEP
W ERIVAITRIP

BTHLE Xen BRAEERFHITAFELR, SEIVAREFSENBELEERFNITS
EEEMELSEMR,

SPICE
ERA TR B R AV E R Y

SXP
SXP X142 Xen EEE X1,

TCG
MRFL 4R ES
S-S, TIREE CPU HITHES.

THP
BIAT
HEIHEERTLE CPU EAIATERIA 4 KB BTTETAZ Fit. XEBTRLAEEERMN CPU
BIHEMRE, KM ZRETLNED madvise MINAM AR THP (MRELE VM T4
RERLERA) .

TLB
it EEREAX
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TLB BRAFEIRMEM AR EP I IR ERIEF. FIERMNET. Eidax B
55 28 b IERRER(E AT TLB SRERSY FRsNAN 3B ==18), TR EAIEREMREFEAGH, JIF
#H=FE TLB.

VCPU
—MEERE, SEEME CPUNEMIRE.

VDI
PR E AL

VFIO
MRZ V3.6 FHia, #EH T —FMABR=iEAE PCHIS&ERIFTGE, %IT7EMA VFIO,

VHS
B EN RS 25

VM root
VMM L VMX root 31EIT1T, Guest 2L VMX JE root 1&1EIE1T. VMX root I{ES VMX
3E root 1R1FZ [BIRVARIRFR 9 VX §% i,

VMCS
RN IEHI4E 4
VMX 3E root $&4EH VMX B — MR BT HIZE (VMCS) BYSIBLEMRITE], VMCS
ELEI AR VMCS 185t (BN ZEAMESR—1) MRS AGREE, VMCS1E
$HHYER VMCS B9 64 firtthiiit, &3 VMPTRST #1 VMPTRLD $5< 3RIEEAI S N\ VMCS 35
¥, VMM £ VMREAD. VMWRITE #1 VMCLEAR < KE2E VMCS, VMM AIXEXFNE
NEPMWIERRER VMCS, MIREMVEARZMZERIESE (BN , VWV BxE
M EIALIEZERRER VMCS,

VMDq
IR E AT

ZIATIMZEECR A TR REHRANZIFZ 1 VM, ENRRERENETIXEIARNITE
VM (G@d VM B IP itb#17REX)

VMM
Emids (BREERER)
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HAEERBE SEBAERIER (VMM) BXIVELSHEMNY, ERIBRH Guest RI{H[EIZ
VMM, VMM BUZARFAABEERIZIELHFZ —F M, ARIREE Guest # B3, Guest
RIVS VMM Z [Bl893R[E5% 8 T bR 1F, TEILHAE, Guest AITRTTEEH.

VMX
AN R

VPID
Y TLB BFERIZF (FIA VPID, BRFFITVEN VMM &, FEERFT TLE %
fE) o

VT-d

EME /0 BIEEAR
FEATF Intel* BY IOMMU (https://software.intel.com/en-us/articles/intel-virtualization-

technology-for-directed-io-vt-d-enhancing-intel-platforms-for-efficient-virtualization-

of-io-devices) 2,

vTPM
RF@EIrEITE 7 Guest 37 im iRt EMAIH S

ETF Seccomp2 BYVFE
AT R EEITAMSEAE MR AR ERTERENRAIA B FEIFE,

348 SLES 15 SP2


https://software.intel.com/en-us/articles/intel-virtualization-technology-for-directed-io-vt-d-enhancing-intel-platforms-for-efficient-virtualization-of-io-devices
https://software.intel.com/en-us/articles/intel-virtualization-technology-for-directed-io-vt-d-enhancing-intel-platforms-for-efficient-virtualization-of-io-devices
https://software.intel.com/en-us/articles/intel-virtualization-technology-for-directed-io-vt-d-enhancing-intel-platforms-for-efficient-virtualization-of-io-devices

A EIMLIRDIER

FAEMME, SRR ITERHESTIEN. FRABETEEREHS £, SUSE® Linux
Enterprise Server F¥ EIMUIRER G EM Linux ZITEMREBRANKEEIMLES, Eitt
AIUBMMSERE, Microsoft Windows* FEREEHANRERAL ZRMEME TSR, F
BRESEHRE, ATERARSBNTEEMEX—R, RS RRIERFIRIMEHS. EIN
HERRERIE, MATERNESEHERENNZFRANLAMM,. Ko EEREEERE
EX—HT,

SUSE Linux Enterprise E3#\MNIREHIZFE (VMDP) B&iEHF % Microsoft Windows 12{EZ&
iR 32 (i 64 (I EBIMEMLE. SESRRDIEF. XERIEF AREEBHRANRERAS
RTHFEMMGRERFARTIES MRS REFEMISERDIZFEBRAEI ST
a8 (HtRERRELAEILL) . Flil, WFRERZEMS, FEMCERIZEIRIZEFIGE
—MNEENYIEHRE, MEERIEFEERSEMMCTEEREN (EHFEMN) . XBBITE
MRIMBEER AR, (EHEEFNEFRAEBEEINIMERUBEANNEEZRT, BEXEX
MERIERAHITEN,

SUSE® Linux Enterprise XX 132 B {E/9 SUSE Linux Enterprise Server BYMi 0= st
i, BXFAER, BN https://www.suse.com/products/vmdriverpack/ 7,

BXEMAER, BESIEAM (VMDP Installation Guide) (VMDP &#4$8/) (https://
documentation.suse.com/sle-vmdp/2.5/html/vmdp/index.html) 2,
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B IR

B.1 REFEMLIRTIIER

B.1.1 ZIEFERAF Microsoft Windows* B3 virtio IRTHIZERE

SUSE A& TiEETF Windows BIET virtio BIREHIET, XLEIREIIEFE B S 1EREIANIRED
fZF & (VMDP) A, B> VMDP BIF4E R, 1SN https://www.suse.com/products/
vmdriverpack/ 7, REHBIMEEEZIINE A XEFREE,
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C XM. XL TE#H Libvirt 1EZE

C.1 Xen T E#

MEBERLITHR Xen 2.x 745, xend Mi—EESHRXR LATEIE Xen REMNT Hifitk. Xen

4.1 FEINT — M FRAT GRS FT TEER libxenlight (AR libxl) o libxl 2

Y CREBVNEURERIIE, SEAMBEFIHIAEMERKR (XAPI (http://wiki.xen.org/wiki/
XAPI) 2, libvirt. xl) 12HE2EM APl Xen 4.2 35 libxl A AR EAZHRS, ™M
xend FRIZHFH. Xen4.3F 4.4 RIIPEET xend, UWEAFEZENNEETADE
2l libxlo _Eif% Xen BB XS xend, M Xen 4.5 Z&%IF1 SUSE Linux Enterprise Server 12
SP1 Fa, RABiRMZIT A%,

RE SLES11SP3 B& 7T Xen4.2, {BSUSE HRE T xend TR#HK, FAATERSEHHITX
B eI E L R4 SUSE Linux Enterprise EFPEME A FH. RiT, SLES 12 2 HIEHAIN,
I BPTHREFN libxl TRER, HEREFAETEREM xend H#i%, M SUSE Linux
Enterprise Server 12 SP1 738, xend BABZ %,

xend 5 libxl ZBINEEEFZ—F, AIEESEREH, MEEESLKRESH, EA xend B,
FrEEFPIHNAER (1% xm M libvirt) HIEIERNRFAIRS. xend AFREIFEAN
Xen ENEPRE. 7E libxl B, x1 =% libvirt EEFIHNRAREFSIEFRS, Hltt, FH
xU IR F libvirt FHM libx| REREFEAATRHATHN. —RERT, FHiIE
WARERAZA libxl BZABTER, MEERE libx|l AEFRERE Xen M. 7 SUSE Linux
Enterprise Server 81, FA1ZIER libvirt R&EIE Xen 4, X, FEr/LUBEY virt-
manager. virt-install. virt-viewer. libguestfs % libvirt NMAEFREE Xen
A, MREA xU BE Xen M, libvirt E¥FEEAFRE x| EENEAEBL. Fit, £
fa] libvirt AT AKX EIM.

C.1.1 M xend/xm to xl/libx| F+%k

x\ NARFEMERERT (580 man x1l.cfg) AUAGES xm NAREFNERER
X (BB man xm.cfg) . A x1 Mz UFIBIMEN xm iBE., BT libxl BLRE
B, HB x1 FAZEFZEWMIRTE, FHitk SUSE ZBiVER libvirt &I Xen E£H1l. SUSE
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RIHT—12A xen2libvirt WTE, ATRHEGSEAMVIGIIEUFIH xend BRI
S libvirt., B* xen2libvirt FIFER, BEEREC2T “BXenlHlEES A

libvirt” o

C.1.2 XLigit
B x1 SHEREHIT:
x1 subcommand OPTIONS DOMAIN
DOMAIN 215 ID RSHEEHS (FENEEIEAE ID) , OPTIONS BRE T FinTHIHEDL
RE xl/libx| AJLAR/EF#RA xm/xend, BENZESRE ZBEINLHZES:
o REFIFFAE, libvirt MERMULIINEE,
o xl/libxl RZHFTEMECE X 1A Python fAE,
o xl/libxl A3HFETF SXP MIVECEX LI (xm create -F)o
o xl/libxl AFHETIHECEX B w! £ DomU Z[EHZEfETF
x|/libx| HERHERER B MFEANFF & 2, EIABEL xm/xend T BN —LeTnEE,
* SCSI LUN/EHLEE (PVSCS)
* USB H3& (PVUSB)

e Xen 2L Linux Guest IEIZERNIZS | S

C.1.3 FHALREIRVIZBE R
7245 SLES 11 SP4 Xen EANFAKE SLES 15 ZHi:
o WM xm IRERE X H R X BRIER Python X3,

o BiYfEMA virsh dumpxml DOMAIN NAME DOMAIN NAME.xml 3#EFRFREIAE B
FEY libvirt 13 XML,

o EiNED /etc/xen/xend-config.sxp 1 /boot/grub/menu.lst X, LIRS
HEIRATF Xen HEHNEEE R,
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==
Q iE
BEIAZHHE SLES 11 SP4 Xen A _EiETTHIRE I SSBS T2 R SLES 15 Xen £
o xend 5 libx| TEEKRAEBNGITHNIERRS. SEXAEIMNABEHITTRE,

C.2 ¥ XenigEES A libvirt

xen2libvirt 2 TEIBX Xen HEEE SN libvirt BIMEENGSITIR, X
libvirt MF4AER, 580 (The Virtualization) (FE#lk) —+. EA xen2libvirt BT
BIREFARN xm/xend TEERFAEEAVHS AT Libvirt /libxl TREKA, FAL
TAM --recursive &R AJLU—RESNZ M

xen2libvirt &7 xen-tools HHEH, MRFE, BEAUTHSTEZRGE

tux > sudo zypper install xen-tools
xen2libvirt B—RRIEER

xen2libvirt <options> /path/to/domain/config
Hrh options AJLIR:

= h « - help
FIEHEX xen2libvirt BENEEER.

-C. --convert-only

B ERE N libvirt XML&, EFREEES AN libvirt,

-r. --recursive

MIEERERIZFE, ORISR A/ RS ANFTERECE,

-f. --format
e RISE BN, TR xm 8 sexpr (STRERER) o

-V. --verbose

FIEBEXRSANIENEFANER,
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i C.1: 1§ XEN IHEZESZIRA Libvirt
RIgZE—NET xm BIEM Xen 15, /etc/xen/slel2.xm FREFE T TES

354

=
kernel = "/boot/vmlinuz-2.6-xenU"
memory = 128
name = "SLE12"
root = "/dev/hdal ro"
disk = [ "file:/var/xen/slel2.img,hdal,w" ]

RIEERRA libvirt XMLTASN, AEEEHRA:

tux > sudo xen2libvirt -f xm -c /etc/xen/slel2.xm > /etc/libvirt/gemu/

slesl2.xml
# cat /etc/libvirt/gemu/slesl2.xml
<domain type='xen'>
<name>SLE12</name>
<uuid>43e1863c-8116-469c-a253-83d8be®%aald</uuid>
<memory unit='KiB'>131072</memory>
<currentMemory unit='KiB'>131072</currentMemory>
<vcpu placement='static'>1</vcpu>
<0S>
<type arch='x86 64' machine='xenpv'>linux</type>
<kernel>/boot/vmlinuz-2.6-xenU</kernel>
</0Ss>
<clock offset='utc' adjustment='reset'/>
<on_poweroff>destroy</on poweroff>
<on_reboot>restart</on reboot>
<on_crash>restart</on_crash>
<devices>
<disk type='file' device='disk'>
<driver name='file'/>
<source file='/var/xen/slel2.img'/>
<target dev='hdal' bus='xen'/>
</disk>
<console type='pt