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TR 1/0 BIMUIRARRUAMEE TR, AlRIEFLTHEE ‘A7 e HERS
2=, SUSE Linux Enterprise Server 235U 1/0 LA

FTEEML
2EPME (FV) BapiZF S EMNRRIZZFFHESERE, JLUET VM Guest RRVIAIK
I RERAXLEIRE, Guest BARAEMFEIIML (HVM)o BT VM ENARSS 28 EBVHIE
REAREABETRIUNIZE, BREERREFFEROEME /0 &5, ARFRRKHEER
AL E. ALk, FrE /0 BERBEHMR M IMAE, X—IREMMXZEZTM /0 1%
e, MEXE=EFE CPU BYE],

7/

FE
FEPME (PV) ZRHEBAEERERS VM Guest ZBIEIEET. S2EIMMEEL, BFE
BFFHELD, BI4aEITF RS, BEAFEIMEEARN, TIEREIFFEML APIEZ
FEMMEIRThIER, #OIUED Guest RIERG, BXZIFFEMLR Guest RIER ST
& BERB 41T “FEIMIESDIERIREMR .

PVHVM

XA B R R PMEIED F BN (PV) IRBHAZRF AR PV FRERAT TS S0 IEE5R 7 HVM (3B
ST 2EME) o

VFIO
VFIO 2EIINEE I/0 MEXES, 2iFEAT Linux WA ARHIEFELS, SBRT
B4 KVM PCl Hi@i& &5k, VFIO RENIEFRXESZLZENTE (IOMMU) FIPIIRESRE
BPSREAFEZNIEEHE. FIAVFIO, VM Guest ATLIEEIE VM EHARS 2R LK
EigE (BB , BeMtieXRBiREFIEIMNRIESERIERER—, A ERATFRE
%E — B MEEREEFEIRE—1 VM Guest, VFIO 5 VM EHARSS 2R CPU. & A4
BIOS/EFI B9z -
5451 KVM PCI i&&+8IRMELE, VFIO BT RS

s BRMIRSRE5IFHRE,

o KERHIEE, FEHERFHEREIRF,
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o RILISEFRAENREE N R ENA P ZiEIRERDIERF.
o JRIZTF KVM XK, FRRT x86 AR,

£ SUSE Linux Enterprise Server &, USB #1 PCl Ei@i& &8k A AHMIANEEE, BEH
VFIO fZAIEIA,

SR-IOV
EREREY 1/0 EBPMEER, BIR 1/0 EHME (SR-I0V) £5 T ERRARML R — TEFRI
MEENREIIERES 21 VM Guest HZi%&, SR-IOV EREAFHMN 1/0 &%, XLIRE
WIMREBEHFR, FEMNBEMES MRILIKE. 8 IXEN “N RETHE Guest
EEER. BT+ EFEHMS) , AERNHLRIHRER, FHitS53EIRE)
T2RFAELL, SR-I0V BEIRERFE(E VM Guest B9MERE. £ VM EHARSS23 L, SR-IOV #4700
2 1/0 g8, CPUMH4E. BIOS/EFI MBREEEFNZR — BXIKENRRA, FS
W2 14.12 7 “BEAMN PClIgEIIRE VM Guest”

O ==: VFIO M SRIOVHIER
ERENSER VFIO 1 SR-IOV ThaE, VM EHARSZBFREREUTEKR:

o Z=7E BIOS/EFI FR/Z B IOMMU,

o F Intel CPU, FBEAZGLITLIREAZSE intel iommu=on. BXIFHEF
g, B8N (EiEiEm) ,$ 14E “S|SM#IEF GRUB2” % 14.33.2 % “K
ZEHEMR

° VFIO BEREEMFERI A, EHAZIER vfio pci BIAMMEIX—=. BXIF4HAE
B, BEN (EEiER) ,F 158 “systemd SFHFERF" , % 15641 “KHA
PZIRR” o
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2 EMMER

IR AERARRESMHERIE. REBGERAMNER. HIANRE. FEE
RS, KRER. REMEMN LT,

2.1 BRSB3z_EFH

AA—aAREYERSHMAT SRS, UWEBSEMG, HiF Guest R IER SR N EIN
Mo XIFERESTFFEMBBEM _EIE1TIHTVA

o BITHMFARTEEBITHRR

o BDFRERRIARSS 25 G =S a]

o FANMFAABAHENRR. B2 IENHKEIR—aRsSEL
o EILEER OEMET

o B IIER BB HMENIRE, FEEZERSE
o BiR. BEREHIEMNARL,

o Z Guest BERAT UE—AR EN LIBETT

O ==

HITRSHRBEREFERUT/LR:
o ROZIAE R4 BT ER
o HEFIFEXE: USRS URTENE KIEEERE

o HIREIERIARSS 2R B DAL TS ST IF AN TR B
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2.2 [BE
Guest BRERAGZSBITXEARERFN N TR, Hlt, WREHNAIBLHINEAR, VA
SRERE, I, —D VM AL EFERSRMEM VM, RRTE VM ZEIHZHIE.

° AN VM ERRE51%

o NESRfER KSMo BX KSMVEZATI, 155 KSMo

o ALRFEREA CPU RZIMEITRE VMo

o WERBLIE (HT), MBRBENT 2R,

o VM RN HEMLE., fEFHMNEES,

* f£F PCl Ei@sl NUMA FELBLEERRFINEI N VM EE e EARFI R,

o ERFEIMEA virtio KEhiEF@E RS VM BUMERERIIR,

AMD £2{ft 7T —E 5B R 2R XIS ELIRE.

2.3 REME

BREEZEFAUGNE VM RIIRER, F2MmEREMESRSHUARMBNERMAERS. SHE
RV EBITRUEERSELL, EIMIRERGMEH R ERKRIEV), EILEDRX IR R
B3 5—MRSREN, FHREZEHATITHNEAFBEREERER,

2.4 ohSTh s

FASSANER, ATLUEER VM MEILENEBITEERNEN, BMWEMMEETRIARSS 3
TR,
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3 Xen REHMEEST

TENBHERTETIRENEERET Xen BEIMLIMER T E THRINAH SRR,

3.1 EZAMF

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,

3.2 Xen EBIMUIARZE

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

3.1: XEN EMLIFEREN
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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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4 KVM EMEEN

4.1 E7RAHF

KVM @2 RHEG RNV REMSEIMUERAR (AXZFNEREHNNE LAY,
BEWE 71T “HRREEWEZE ) o

A EEFERA QEMU TEHMBAET libvirt AUMEREE VM Guest (BIMN) . EIMEE
RN, QEMU TEEE qemu-system-ARCH. QEMU %1128, qemu-img #1 qemu-
ndb, EF libvirt AR ERE libvirt &5, UK virsh. virt-manager. virt-
install # virt-viewer FETF libvirt WNAER,

4.2 KVM EIMMLEREN
XRLEMRRASEEIER DT EANE:

o —ANIZIEIR (kvm.ko. kvm-intel.ko #1 kvm-amd.ko) , IRz OB ERNLE
MRS E TR IE 2R IR EHIR F o

o — MNAEFZEIER (gemu-system-ARCH), IREESUEGEEIMUNRBTEIE VM
Guest (I AYFEHIMLH,

A& KM BiE G RTAIRREIMUINEE, BELES, BEZHNEERTRERTAF=REAN,
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KVM (1R 3R)

& AT x86 RYREMH Sz 5.
AR

(AMD-V/Intel-VT)

4.1 : KVM EIEIEREN
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5 EMKIA

libvirt 22— E, REBTEE KVM. Xen ERITEMCERRS RAER APL,
ZE X I AR R S RIRMISEEIE AP, UEAESEANEIET BigH—
NMEBAEEREFNREZO, ZESRERATERE VM VARS8 LRVEINEF
#7789 APl, 81 VM Guest RECEEBHETZTE XML X4,

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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XHHF) EMLM BBV REREK

I+ ==
@ /E/%\

EEAET spice 3 VM Guest Brhi#{T USB I&EEERMIIEE, BER - -

spice-usbredir-auto-redirect-filter='"' SHEHM—P=iTIELS,

yast2 vm (FF€: yast2-vm)

16

— 1 YaST 3R, AlfafCEPME TR REH Al E M.

ERETENEREEER
&% ETBAEEEFNR) R

TH: ifE. EEMEEE

Xen BEEEERF

Xen [R5 Xen TH
KVM BREEERF

KVM fR5532 KvM T2

AGH(Q) ERMA

ML GUI TR

SLES 15 SP3



6 TEREIMLANT

@AM A R LEIET VM RS BAENEMMETA:
o EREFNUGFRFHEEREENRERAE,

S
o AREFNURMFRAIGEBITENAY YaST iR,

6.1 IEBERFAE

&R LATE R EE E 4] SUSE Linux Enterprise Server B2 R EFRENSIEME IR, FH
TREFE (B0 (EEEm) ,E£8E “RESE ) HiE, ERBIZAFAHECRR

1k (R) SO )

6.1: “RRAR" BR

FLREF, EEILUEE KYM EEENEE Xen EIMEET AR, EREFRERFRE, R4
= BRHITHEN IR RERMIRE,

17 EERSAE SLES 15 SP3



0O &%
XN EMEARSAEESREET AN /var/lib/libvirt 9X, HEARAIE
Kdump RS,

6.2 I&{Tyast2-vmi&EiR

RIBLIEEE, ARFAEENRAF L LETAEBIME TR, 5/ YaST EREDMY » ZEBL
EEEFATAREBAEERERN, SEMREXLETH, R YaST ARIBMHILER, 17X
ERHEE yast2-vm,

6.2.1 =& KVM
BRI KVM M KVM TE, EHITUTIRE:

1. BIARBERE yast2-vm M6, WWHRHEE YaSTHERETR, AILEHEBLEERZ
FHIRETTE,

2. BE) YaST HEREIMY » LB REEEFNTE,

3. #®#F KM RS UL ERRDVEN QEMU TR, MNRAEFEET libvirt HEEHER,
EEE KM TE, ERESZHIA.

4. EF VM Guest BRIEEMAEINEE, BIERMT. YaST ZRINEETE VM MRS E L
EEMT. MREESHITIRE, BERE, SNIEERT,

b

TRTEME, BEJLUFIRIZE VM Guest, FHREE5|F VM ENARS 28

6.2.2 &Ik Xen
Eat Xen 1 Xen TH, BHITUUTIRME:
1. Boh YaST FITAFEIY » REBREEREFMNTE,

2. & Xen [RSEEURERVEN Xen T, IRAEEEERT libvirt NEEMERK, 15
T Xen TE, BHIETHIA.
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3. E VM Guest BRIEEMLRINGE, BIUERMTT. YaST ZEINBTE VM ARS8 L
FCEMT. MREETHITIRE, BERE, SNIEERT,

4. ZE7TAE, EFEFER Xen WIZES|IFHEN.

O =7 RiAZISAK
NR—UILFRER#TT, EER YaST Bl EIAS IS A%, HREZH Xen WAZILE
HEIARZ. BXERINAZFRER, BN (EiEEmE) ,F 148 “5IF
MNEFERF GRUB2” |, % 1437 “(EA YaST B &5 |SMERER" .

6.3 1RI|

AILAER Zypper MIIRTURZEEBIMEIG B, 51T zypper in -t pattern PATTERN @p
2. ARAEXEE:

KVM

e kvm_server: 7 KVMVM EHARS[iERATHITEIEN QEMU TR

kvm_tools : RERATEIEMIEM VM Guest Y libvirt TH

Xen

e xen_server: J3XenVM EHARSFGER THITEEN Xen TR

xen tools : LEATEEMGM VM Guest By libvirt TR

6.4 %3 UEFI 25

==

Q &
KVM Guest fFF OVMF B4R ZIFL251F. Xen HVM Guest tB323FM OVMF [E 45|
g, BERXHFERL5S.

19 B SLES 15 SP3



UEFI 32558 OVMF (FFRUEIMTLENF) tefite ERBA UEFI51R, BRRE gemu-ovmf-
x86 64 I gemu-uefi-aarch64 W4E, AEBURATF Guest WIERLEM,

A= BEEREMIERNE M. BINEEERE gemu-ovmf-ARCH BRHFEHB *.json X
Y. libvirt QEMU BREpiZFRERHN OXEX M, RItAESMEFRIIIEE. A
&, HRAPEFEEHEBLURERFAFNE (FIM, RL515%H) B, libvirt sEE5HEIRF
BRFEXRE M,

BN, BEEXFFLL5I1SM EFl, BERUTEE:

<os 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/qemu/ovmf-x86 64-ms.bin
/usr/share/qgemu/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 B4 Xff, *-vars.bin XHRMNHNTEMEEFER, RITRESD
VM BYIEZ MM FIER, EXBIE VMBS, libvirt ¥EEN vars BIREHZIEN VM
2B /var/lib/libvirt/gemu/nvram/ F. BFMHARESE code T vars HWXHAH
fEE UEFI B, BITRBEAKRNER, RAhERES VM XFNELRE, UEFI BEHFAR
%o

*-ms*.bin XHESEHRIEEFREM LM Microsoft 3, Eitt, 7 libvirt FE(IEBERE
ABINEE, [F#E, *-suse*.bin XHEETNLERN SUSE ZH, FE—HAFREEMREE
AR

BXAT, BESRER UEFI 1R 2512 http://www.linux-kvm.org/downloads/lersek/
ovmf-whitepaper-c770f8c.txt 7,
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6.5 7£ KVM FRERBREEIME

O == BATS
KVM NERE U EIMEN AR AT MR, tbhkAEH T B R MER, HITFRMEEX
= o

HREI Guest 2 KVM Guest FIiE{TH KVM Guest, TEIEIATRET Guest BY, RITSHEIIUTE
A=

Lo
1T KVM YR EAo

L1
£ L0 L TRIEIM. HFERLES—1 KVM Li51T, B Guest B EIETE
Fo

L2
£ L1 EiE1ThE. RAERET Guest,

BEXERIMCETESMNE., EAEUTHRPNEREERN:
o EEIBEHEEERMENBESEERF BT E K EML.
o RBREERFNE Guest BIMIIERN BN LAHITERE TR,
o ERAREREIMCHITREF LN,
EHNBARERE, BEERZEIR, AEEA nested KVM IRIRSMEIHEHIZIRIR:
* 3F Intel CPU, 1BIBTT:
tux > sudo modprobe -r kvm intel && modprobe kvm intel nested=1
e ¥+ AMD CPU, i&ia1T:

tux > sudo modprobe -r kvm amd && modprobe kvm amd nested=1
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EXABR#TREINGE, BIREEHN CPU, 7£ /etc/modprobe.d/kvm *.conf XH&HFH
nested KVM iRiREEK:

o 3tF Intel CPU, 1&E483E /etc/modprobe.d/kvm_intel.conf HAIMTFE—1T:
options kvm intel nested=Y
e 3F AMD CPU, i&4%%E /etc/modprobe.d/kvm amd.conf HAINTFE—1T:
options kvm amd nested=Y
SN LO ENEEBERE, NETLUBI U T AR Z—B5E) L1 Guest:
e M -cpu host QEMU sn$1Ti%EI,

* ¥ vmx (3F Intel CPU) 3 svm (34F AMD CPU) CPU IhEEARNIZE -cpu QEMU &%
TEI, ATFREAEM CPU KM,
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7 EPMUPRSIAISZF5

1.1 RREMW=F

7.1.1 KVM fEEER

B#l, SUSE %#57E AMD64/Intel 64. Arm AArch64. IBM Z 1 LinuxONE FEA#1_ESLHE KVM &
o

° 7£ AMD64/Intel 64 (AR L5 £, KVM ZFE% AMD* (AMD-V) #1 Intel* (VT-x) CPU &
HORBLE R INETHBEIR T, EXIETHAN PCHIGERIEINLTIEE, FI401/0 RIFhRETE
7T (IOMMU) FIEA4R 1/0 ML (SR-10V)o SRR T2t S8 CPU B 1568
RN

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

MR HSFREF L, NRTENMIBSERTZIFFEG SN, HEDE BIOS HE
B2tk ThEE,

LUTFMubig 7 25 R 3ME AT AMD64/Intel 64 203288 http://ark.intel.com/
Products/VirtualizationTechnology 2 ($t3¢ Intel CPU) , LA http://
products.amd.com/ 2 (¥t34 AMD CPU) o

o TE Arm AREM E, Armv8-A L IESBRZHFEIAL.

Q FE: FEH KVM HIER
X CPU BEFEHMETHEERT BT, FS3E KVM RIZIRER,

VM ENRSZS BN —RIEREEGERS (HEEm) , B 2E “/£ AMD64 Ml Intel 64 L&
®,E21T BEHEER PERER. i, MFENEMEE Guest HREIRMETIMY
RAM, ILLEISh RAM 2 ZE /D SYIBREFEMN RAM 2H8E. BIb, BIVENAENETHH
Guest E/DEEHE— MBS ZOHBLIZ,
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Q iEE: ArmAArche4
Arm AArch64 B MFEUR BRI G, ERNEBRESRIITES SAMEIAETYIRER SR
FRGNBRERIZEFNEIREN, HILERMENERH T3S SUSE Linux Enterprise
Server RSz AR,

Q x&: POWER
A3ZHHE POWER F 5 _EIE1T KVM B Xen BREEIER,

7.1.2 Xen EHEX

SUSE 4% AMD64/Intel 64 £AY Xeno

7.2 BREEERRES

SRS E (SP) B9 & 1717 ER (https://www.suse.com/releasenotes/) 2 FREREER T Xen 1 KVM
BIFTTHRERN RE PXTL PR o
{¥3Z#F SUSE Linux Enterprise Server E A fEFER B SR, Mk, packagehub

(https://packagehub.suse.com/) 7 PIZHBFAIERLEFRGBMNESH (IF QEMU K
libvirt) ¥ARZLE,

EXSNENBRAEM CPU B8, B8N (EIMvEELEIER) HEXSE50IE CPU
#9321 (https://documentation.suse.com/sles-15/html/SLES-all/article-virtualization-best-
practices.html#sec-vt-best-perf-cpu-assign) 7, EEI\ CPU 2N 50 12 CPU $KER 1E

Eto

Q ixx: R uBLEEER

FHATEM 32 fiIhkasH9 SUSE Linux Enterprise Server 11 SP2 2RI ENI&HE, 32
il Guest RZ 50, AILUERIRHER 64 (IBAEEEF NHRHEE S,
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7.2.1 KVM R4l

7£ AMD64/Intel 64 £351T Linux Guest B9 SUSE Linux Enterprise Server 15 SP3 E#Frszi¥
(BE&EMI) BIMEBIiREl. NFEMIRERS, BE0REKNHERS,

£ 7.1: KVMVM R

1 VM B9 KRR CPU %K 256
1 VM R AKRTFE 6 TiB

S =

Q &
KVM EAHFEHIS SUSE Linux Enterprise Server #8E (&2 &X{TiRBMENET) ,
BLUTBREIBRIM:

o FNMNVM MR AR CPU #: 8 M https://documentation.suse.com/sles-15/
html/SLES-all/article-virtualization-best-practices.html#sec-vt-best-perf-cpu-
assign 7 bRy (EEPMUERIESSRIER) FEXIESECYIE CPU VN, E
CPU S¥N 5 ETRYIE CPU #4AKIELL,

7.2.2 Xen [E&I

% 7.2 . XEN VM [B§

81 VM BIs KEI CPU £ 128 (HVM). 64 (HVM Windows Guest) 5%
512 (PV)

1 VM IR AAEFE 2TiB (64 i Guest) . 16 GiB (B%& PAERY
32 {if Guest)

#® 7.3 . XEN EHFRH

BAYIIE CPU 238 1024
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BN EVRKEM CPU B2 H28 I https://documentation.suse.com/
sles-15/html/SLES-all/article-
virtualization-best-practices.html#sec-vt-
best-perf-cpu-assign 2 £y (EIMMELER{ESE
Hism) PEXIESECYIE CPU RN,
RE#A CPU S ¥4 5 vT FR43E CPU SR IELL

BRAYIERTE 16 TiB

1.3 ZFHNENME (BREERER)

AN BEIMEMEEN (BREERRF) LFA Guest BIERFAIZITHY SUSE Linux
Enterprise Server 15 SP3 FIZ K%

R 7.4 ZHRLLF SUSE EHIFIR
SUSE Linux Enterprise Server BRERER
SUSE Linux Enterprise Server 11SP4 Xen #1 KVM
SUSE Linux Enterprise Server 12 SP1 Z| SP5 Xen 1 KVM

SUSE Linux Enterprise Server 15 GA Zl SP3  Xen #1 KVM

U TE=AENIFIR
e Citrix XenServer (https://xenserver.org/) @

e Microsoft Windows Server B3R (https://www.windowsservercatalog.com/
results.aspx?text=suse&bCatID=1282&avc=10&ava=0&0OR=5) &

e Nutanix Acropolis Hypervisor with AOS (https://www.nutanix.com/products/

acropolis) &

e Oracle VM Server 3.4 (https://www.oracle.com/fr/virtualization/virtualbox/) #
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https://xenserver.org/
https://www.windowsservercatalog.com/results.aspx?text=suse&bCatID=1282&avc=10&ava=0&OR=5
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e Oracle Linux KVM 7. 8 (https://www.oracle.com/linux/) &

e VMware ESXi 6.5. 6.7. 7.0 (https://www.vmware.com/products/esxi-and-

esx.html) <

& AT LA7E SUSE YES JAMEERIEE (https://www.suse.com/yessearch/Search.jsp) < H#1T€
E

ZHRHRAIIT

o WRIBMER A S AR (https://www.suse.com/lifecycle/) 2, ¥ SUSE EHIRIERSE
NZIFEFNALE L3 EATF Guest FIEH) -

o SUSE AE =7 EMNIFEFA SUSE Linux Enterprise Server Guest 122 @ L3 2%,

o WENMZIFLUMNS SUSE Linux Enterprise Server Guest f8xM & 1EXAER EH RS
R ettt

7.4 H3EH Guest I2ERSE

S5 7 £ SUSE Linux Enterprise Server 15 SP3 _EEINEL BiEATF KVM 1 Xen BREE
RS Guest IRIERFMIZ RIS

U GUEST ##{FRAZFISEZHF (L3):
e SUSE Linux Enterprise Server 11SP4
e SUSE Linux Enterprise Server 12 SP3. 12 SP4. 12 SP5
e SUSE Linux Enterprise Server 15 GA. 15SP1. 15SP2, 15SP3
e Windows Server 2008 SP2+, 2008 R2 SP1+. 2012+, 2012 R2+, 2016, 2019
e Oracle Linux 6. 7. 8 ({U&HATF KVM BLEIERER)
AR (L2, ESENBERTRMIES) R IFLUT GUEST I#FRS:
e SLED 15SP3
MREFRMETH BZHF, SUSE =33 RED HAT GUEST 12 {FR SRS EZHF (L3):

o BXAAASNRZFRENTIER, B2 B X,
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Q) ’+=: RHEL PVIREITERF

M RHEL 7.2 FF$4, Red Hat P& 7T Xen PV IRGHIZF.

BRERAMAMENA LT GUEST IZMERAIRHTIF (L2, ERENBRTREEE)
e Windows 8+. 8.1+, 10+
FREEfth GUEST I2(ER %

o THMASHIEM L2 25, BREMNTHERTARMES. SUSE S ENIRIERS

(BREERER) RULEXF. Guest BERARAFEETHMIRERAMYENZ

BT FUBR. MREEENRBRENSREEVIFEM Guest IR, NEFFEBKR
SUSE #0 Guest VM 12 {ERFHI .

* FiE Guest RIFAFZBEZIFEEIML, BZFEEMUNL. REUTRIERSAS
4h: Windows &%t, ENRXF2EMNE (BRILUEER PV IEKEFER: https://
www.suse.com/products/vmdriverpack/#) ; OESIRERLE, ©A1RZHFEIMK,

* BRIESBUA, BNFAE Guest RIERFTE 32 (UM 64 IIFIRHFYRH

741 FEIMEIKEIIERRITRH

AT Guest RERZRIMERE, RATESREFEMKEDIEF (WRE) . REXLEIRE)
BFAEUHEN, ERIEENER FEMCIEEERFBRHS NN

SUSE Linux Enterprise Server 12/12 SP1/12 SP2
BEERZP

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

SUSE Linux Enterprise Server 10SP4
BEERZP

Red Hat
M Red Hat Enterprise Linux 5.4 FFi5#€ft. M Red Hat Enterprise Linux 7.2 744, Red
Hat BERRT PV KohigER,
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Windows
SUSE F & TiEATF Windows B9E T virtio HIKEhIERS, XLEIREIEF B STEREINL
IXspiEFE (VWMDP) R, BXIFHER, BB https://www.suse.com/products/

vmdriverpack/ 2,

Q x=: PVops Wi
M SUSE Linux Enterprise Server 12 SP2 744, I 1E24H PVops %, FHi1FR
BERAETHAM kernel-xen #4E, Dom0 kernel-default+kernel-xen &

# kernel-default BXfX, domU PV kernel-xen 2# kernel-default BY
£, domU PV kernel-default+xen-kmp 2# kernel-defaultB\{t; dom0 T
X8 hE RiRRER.

7.5 ZFH VM IHB=

SUSE Linux Enterprise Server TR EIMNIM —EMIBENTH IS —SMEEN.

7.5.1 MBRMEZH=

SUSE Z#FRitNER . X Guest VM, AEBETHEIEITARE SLE =& (M SLE 12 E SLE
15SPX) B9EN. MFUTEVURIERFAS, £EZH (L3) A—BEVIH Guest THEEF—
&MY Guest:

+& 7.5 . ZIFAIM SUSE LINUX ENTERPRISE SERVER 12 SP3 Bit#iE#% GUEST Myins

FENFE=mBR BiREMN

SUSE Linux Enterprise Server 12SP3 SLES 12 SP3
SLES 12 SP4
SLES 12 SP5
SLES 15 GA
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F+ 7.6 : SZHFAYM SUSE LINUX ENTERPRISE SERVER 12 SP4 Bi#li¥% GUEST BiH=

ENE=mBR BirEMN
SUSE Linux Enterprise Server 12SP4 SLES 12 SP4
SLES 12 SP5

SLES 15 ({U&EFTF KVM)

SLES 15SP1

FRT.7: ZHFHIM SUSE LINUX ENTERPRISE SERVER 12 SP5 fi#5F# GUEST i1z =

FWNFE=mBR BirEMN

SUSE Linux Enterprise Server 12SP5 SLES 12 SP5
SLES 15SP1
SLES 15 SP2

% 7.8 : ZIFAIM SUSE LINUX ENTERPRISE SERVER 15 GA Bi#1iF#2 GUEST BuiH=

EWNFE=mBR BirEMN

SUSE Linux Enterprise Server 15 GA SLES 15GA
SLES 15SP1
SLES 15 SP2

SLES 15 SP3

+ 7.9 . Z¥FAIM SUSE LINUX ENTERPRISE SERVER 15 SP1 Bi#liE#8 GUEST RUiH S

ENFE=mB IR BiREM
SUSE Linux Enterprise Server 15SP1 SLES 15SP1
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EWF= B TR BirEMN
SLES 15 SP2

SLES 15 SP3

$+7.10 : ZHFHIM SUSE LINUX ENTERPRISE SERVER 15 SP2 fii#liF#% GUEST HiH=

ENFEF=mB IR BiREM
SUSE Linux Enterprise Server 155P2 SLES 15SP2
SLES 15 SP3

7152 ENIBI=R

ATIFIH T 7E SLES EEfTERIMUNZEMIN TR IIENZ RS, BB/
BHEREBIER (https://documentation.suse.com/sles-15/html/SLES-all/cha-libvirt-
managing.html#libvirt-admin-live-migration-requirements) 7, £EXFUTENIRIERS
AE (RIBARM S A EE (https://www.suse.com/lifecycle) 2, ZIFRHIHFL3) o

] 7.11 . ZHFAIM SLES 12 SP3 EFEF% GUEST AR

FNEFmB BREM
SUSE Linux Enterprise Server 12SP3 SLES 12 SP4

FR7.12 . HiFAYM SLES 12 SP4 S5281:FF% GUEST Bin=

FNEF=mBIT BinEN
SUSE Linux Enterprise Server 12SP4 SLES 12 SP4
SLES 12 SP5

SLES 15 GA ({UEATF KVM)
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£ 7.13 ;. LZIFHYM SLES 12 SP5 S204:F#% GUEST #Iim =

EWNEFmBR BirEMN
SUSE Linux Enterprise Server 12SP5 SLES 12 SP5
SLES 15 SP1

T 7.14 : ZIFHIM SLES 15 EB:EF% GUEST Mins

FENFE~mB IR BiREM
SUSE Linux Enterprise Server 15 GA SLES 15GA
SLES 15 SP1

£ 7.15 ;. ZIFHYM SLES 15 SP1 52043178 GUEST #iim =

ENFEF=mB IR BiREMN
SUSE Linux Enterprise Server 15SP1 SLES 15SP1
SLES 15 SP2

F£7.16 ;. HIFAYM SLES 15 SP2 J204FF2 GUEST Wiz =

FENFE~mB IR BiREMN
SUSE Linux Enterprise Server 155P2 SLES 15 SP2
SLES 15 SP3

FT7.17 : LIFAYM SLES 15 SP3 S28FF% GUEST Bin=

EWNE=mBR BirEMN
SUSE Linux Enterprise Server 15SP3 SLES 15SP3

SLES 15SP4 (3N =IH)
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Q & wEER

o SUSE 8821571517 SLES M EM Z 81 SEBhERE EEIMA, 1B3X R SLES hRZsAIAR
SRS NITEIESM, BI90, M SLES 15 SP2 i F# % SLES 15 SP3,

o SUSE AF AL TR EBIRMZIF: 1E SUSE Linux Enterprise Server B9[E—
FERAF, KEPWIMIETT LTSS FrRAENRS BN ENEZEIETEMRS S/
FEMo B8N, FREIAHILM SLES 12 SP2 EAEEEI SLES 12 SP5 o 3FM LTSS
TR EEFNRS ENZR, SUSE RERTRERMNN, BNERHERXE
RN Z BT T2 AL 7M.

Q EE: Xen LEHEHS
HAFIEXRAR, AXZHESLE 11 5SLE 12 Z[EENERE, EXEZHAT, BER LT
W PR (https://www.suse.com/releasenotes/x86_64/SUSE-SLES/12/#fate-317306) A,

7.6 ITHEEsziF

7.6.1 Xen EA (Dom0)

R 7.18 : IhEE#F — F41 (Domo)

Ihie Xen
PR FIRIG S HIETR =2
IR CPU HUHTE £
B CPU #ufiR =
= CPU EE =
REIR CPU [EH =
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Thie

Xen

Intel* VT-x2: FlexPriority. FlexMigrate (X =
1 REIE AT RER CPU (R RLEH)

Intel* VT-d2 (BB BT IEFHARIEY =

DMA EFRRET)

AMD* IOMMU (B%A Guest BIEH4E#IE =2

AT |/0 TIR)

Q iFE: FIBHEET

CPU.

BY AN A FRYIEE CPU
FLIATETOFINAERYIE CPU, EBRILBHRAMEZFRE D VM Guest B

7.6.2 Xen FEPME Guest (DomU)

719 | TEEEIF — HEIMK GUEST
Thik

R RIS A IR IE & FUEIR
B CPU IR

R CPU T E 5

S EIAAERVEE

VM REFFIRE

VM SEBYER

£/ GDBC # 1T &iAR

¥t VM 5] DlAY Dom0 E &£
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Ihee Xen

RIFESBK =2
PCI EHi& 2 (IHFE NetWare Guest)

MF LT, RERGEMIMERERENITELRR; BIIESS (AMD* & Intel*) 7t
B, FRIEFEAT CPU ID 8 (740, {EH Intel FlexMigration) , FNBARaIAIEREITAR
Z5RERRELLRER. MREFBRAZZE®EE VM, BAXERNERFE— X%, A
TR SR ABEETREN AiEFBhERERK, IR CPU M1B1R CPU FELFHERRAIL
HIRY R, Xen FERAMIA VM RFIE CPU T B, SRS, Guest AJLAE 32 {iI3X 64 fiL, B
VHS @R,

Q iEE: Intel flexMigration

FF32#F Intel FlexMigration 893+ &#1, CPU-ID #mBMEIR5 | %A LIRS CPU i
BIRE M

7.6.3 ZEPME Guest

| 7.20 | THEESTHE — REMIME GUEST

Ihie Xen KVM
BB EPRIGEIER 2 =
REIA CPU #ddETR £ )
R CPU id E 5 = =
A EARFER R = =

VM REFEHNME

fil
f

VM 2 FFE

gl

R

X

b i
W

=
%
'_A
=
-~
'_l
ot
=t
2l
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Ihee Xen KVM

VM 1RER = =
M GDBC #1Tm4kiia = =
X VM I BAY Dom0 E& = =
PCI Ei& E E

Q E&E: Windows Guest
NYEARZ PV IEEIFER (VMDP (https://www.suse.com/products/
vmdriverpack/) 2) B, ZZ357E Xen #1 KVM ARGk BRI FI B IMRIG &, AR
8. MEMNSEMAFREEREKR.

MF KVM, BXZHFHIEF Ihak. BiNaNgENAENFEREUNREMBERERIYIE
kvm-supported.txt Figfd, LEXHERE KVM BREEH—E845, RI7E /usr/share/doc/
packages/kvm H%El,

1.7 BREREIMYE

FERBREEPMEEIE— VM WAEREITHE — N EIM, BB AIH] B AR EIIRINEE,
HREERMCAIMERE, HFETRINSESERYE. REERMCEIERTNLBM, 72 SUSE
Linux Enterprise Server 1, SREREIACEIEARATLIREN, LRANAFNXEHN, K
I RRMEMEXRZR, AFPAILUIRS bug, BiXLE bug RIMEMRITRIRK. LEIMRIIBRMEL,
EERHRERMENBERT, AL IBHEFRET/RE VM,
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10
11
12
13
14
15
16

17

A libvirt BIEEIAL

BapM{=ELE libvirtd 38

& VM EH1ARSS 28 40

Guest &% 68

B VM Guest B 75
EEEAIEAY 101

=RfEFEER 123

fEF MW EIRRECE BN 128
fEF virsh ECEEIAM 147

5/ Vagrant B2 180

Xen E) KVM B9:E#545R3 183



8 BoA{FLE libvirtd

EMEERRSZE (KVM. Xen) 5 libvirt APl ZBIRVEHA libvirtd SHPEFREE, LthSF
PIEFRTE VM VRS2 £i51T. mIse/Emizit 84 LiEiT libvirt B PR AR (i
virt-manager) =5 VM 1RSS5 EiE1THY libvirtd &fl. libvirtd RSB REIETRE
FF API SRAMEIER, ERAUTH SR MEHEL libvirtd HEHRS:

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,
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9 HE VM EHNRSEEE
R AR S Guest I ZET, EEEEY VM EHIRSES, LUEHN Guest IRIEIEEBITFAE
HNER. BRMsS, EFTERE:

o (45 fif Guest BEMEF A ENREII ML EE,

o — NI MEMNIARIMIGET A, LUE Guest BEISEIF E LA,

0.1 BECEM4S

BRNERMKEER 7 VM Guest HRIERILKERE:
o — P, XZEA Guest IRIMAERZNFING N, BRENNAH.
o — P ERRRAREIINGS,

9.1.1

MIFESE /9 VM Guest 12158 2 BRIEN], AIUETFSiHOXREXR MAC #AHERT ERRO 2

B)AHREE 2 BUAKMEL, XiF VM Guest Eri@id 58 2 BiERZIAR VM ENARSS2RHIMLE, LtHAD
BEMTFRE VM Guest BIEIKUAK MM LL1EZS S5 EN AR EN LIZITHEM VM Guest HEH
428, ZEEBEMMALZYIELE,

% SUSE Linux Enterprise Server EE& /3 KVM 3 Xen BREIEEFE, MIFICER TR
B, MNREIMEIE VM Guest EZE VM EHARS 2389 LAN, NIEAE%EEE,

9.1.1.1 {EMH YaST EIER
ATIE SR YaST AN EFFMTHIE I,

9.1.1.1.1 M
B VM EHIRSE 8 EFIRNE, EHITUTSE:
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. B YaST » &48 » WKL E,
. BUERDA IR FH R T,

. MigERETIRAPERMNT, AREEEDTIPRMANMEERORM. BE T 0”&
FRL4REE,

. EHIHEEI RIS E MR T, BI90 DHCP/ERS IP itk FRIHIEEEN o

R EEMFEIEIKE]S DHCP RS SRERAIMITEY, 2SHtitA B1ER.
INREFTERIER S KRR EER RN, BERFHSIEIREY

P Hhit, FERXMIERT, LWRFIHUEZERTAR IP #uEE (i
192.168.0.0/16. 172.16.0.0/12 5 10.0.0.0/8) AL,
EEIENAEARR Guest ZEIFHERR, MAERZIENRFEHINGG, 153 IPIHSE
77 0.0.0.0, FFMEIZIZEN 255.255.255.255 . WA R UAFZRMULER
RIGER IP iR IE,

. BUETHERISEIRIR, ARENEEEESTENRPRINEIRE.
. BET—DREEIEAEDR, ARREHEEWRIN T, FMNFNE VM ENMRSSE L

T IEERS

9.1.1.1.2  HIPRMIH:

SRR ERIT, BERTUTSE:

1. [N YaST > 545 > MKIZE,

2. MELAET-E FAOTI R DR B MR A RS S,
3. BEMELUBMBRZMI, AR EHTEHIA

9.1.1.2.1 FINMH

BT VM EHARS B EARIMFNANRE, BRITUTIR:
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1. EZUEFHMITR VM EHARSSSEELLL root BHER.
2. NFHREFE—NRI (EARBIFRA virbr test) , ARIBITUTHS

root # ip link add name VIRBR TEST type bridge

3. RERTEE VM VMRS 2F L EIE T M

root # bridge vlan

[...]
virbr test 1 PVID Egress Untagged

virbr test %7, BARSEFAIENSKIZCOMERE,

4. BEhizMif, HEEPRIN— MM ED:

root # ip link set virbr test up

root # ip link set ethl master virbr test

O == RLEOLTRWER
R petE IR AR W E MR E A RIS IZE .

5. (AIi#t) BA STP (FBWARM Y (https://en.wikipedia.org/wiki/
Spanning_Tree_Protocol) )

root # bridge link set dev virbr test cost 4

9.1.1.2.2 HIERMH;
EETHSTHER VM VRS B MM ERHEE, BRTUTSE:

42

1. EEMPRIBRIE RFE VM EABRSS 28 LA root BB R,
2. FILIBER, LURBIBEEFRRIMFEIRIR:

root # bridge vlan

[...]
virbr_test 1 PVID Egress Untagged

A
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3. BRI

root # ip link delete dev virbr test

9.1.1.3 {EH VLAN O

BENFREERS VM ENARS SR ZEITHE VM Guest R [BISIEMAERE. Flg0, VM

Guest T ZIHMMETPRIENES, HECIZRE VM Guest RETREBSIERFINFARMG (BMfE

REARE VM EARSZBRE L1ET1T) B, WRIISERNESETSERZIRE VLAN ML,

VLAN @R VM EHRSHE LIRE, ENREARERN VM ENRSBRFEE, HE

LU B N E MR R EHEZRINTRIYIEZ O, EErILEIE—1ER VLAN fERiEiEn
(ZEOTE VM RS ZRHLE IP #ish) 89T, Xi¥, Guest RATMIEET MR

FEMo

BT YaST #IRALD > W18 E. T TERRIRE VLAN IRE!

2129.1: f5M YAST i%E VLAN 0

1. BEANIABIER L EZ .

2. TEREFXNEER, EFILERE VLAN,

3. BECERTAVEERN VLAN Y ID, 15EE, VLANID 1 BERTEEEN.
4. BEHT—%,

5. R VLAN i@ ROEREIRVE CEZFE N TERY VLAN BYSEfREC MNRFIFBREOKRETRE
SR, BAERIEE P HIMIER MEELEO,

6. LR IP HUHEIRE VLAN IR EBIFRE S o

7. BE TP EmlicE.

AELR VLAN #ZOBEMGIIIEE O, @ LUEEZ MR VM ENARSS SSH9MLE, UK
KEHERS 5 LMK IEIZR VM Guest R4

YaST HIFBARFRGE IP ik, BENTIREFEXMINEE, LHERZIEZNRE VM ENAR
SZERMEE, FEXMBFRT, AERSHMIE 0.0.0.0 FIMLEHEES 255.255.255.255,
ARG A B IERIZE P bR,
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9.1.2 EMML

libvirt EEMEMMERMTIHENRNG, BEERS VM EVRS[EILSE 2 FiE.
5 VM EHARSFMIEMBINEZBEIE 3 BEAREL, 5% 2 BFHENEELE, £ 3E¥A
£ VM ENBARS 2B LSINT SNV EIE, EBIARLEIES VM Guest #21it DHCP #1 DNS AR5,
Ax libvirt EMNERIEMEER, BB https://libvirt.org/formatnetwork.html 2 £y
{Network XML format)  (FMI£E XML &) X%,
SUSE Linux Enterprise Server ERFRE libvirt REFRBEN T —1EA default
HIREIAPILS . Z RN LEIR 48T DHCP #1 DNS ARSS, Hol{ERMLSHILEEIR (NAT) &
BINEZED VM EVRS[/AYIENLSE, RE default EBINEBERMENXH, EEEEH
BERENEA. BX libvirt ZHFNEAEANIFMRES, ESN https://libvirt.org/
formatnetwork.html#elementsConnect # £ {Network XML format) (fI£& XML #&3{) X
Bpy “Connectivity”  GE#E) —,
libvirt EEMNEMNEIRATHESMHRAG, BBEEEHITELREZNNT/TENSKE
EH VM EMARS 2R (GIaEHENtEN) LER. BPNEHERF VM ENARS 2FMLEZH 1P
B RAVIER,, BITRAREENMNES VM VRS BNNEZ @ELE. A2, KSHRSE
BHEEEMEE, EFE VM Guest 21EHEEI VM EHARSZ 254 LAN,

5 BAEAIREN

£ libvirt EMNMEREREAER @I /proc/sys/net/ipva/

ip forward #1 /proc/sys/net/ipv6/conf/all/forwarding &&EHN 17E VM
FNRSBPERE L, MXBRLEZEE VM ENRS[BELTHEEEEE. EBsHVM £
VRS BHIMErRI e FIRBEHERAE R, EHEHRXMITH, FBEHE /etc/
sysctl.conf XHHFMUTIZE, £ VM ENRSHPERBSHELR:

net.ipv4.ip forward =1

net.ipv6.conf.all.forwarding = 1

44 BRI SLES 15 SP3


https://libvirt.org/formatnetwork.html
https://libvirt.org/formatnetwork.html#elementsConnect
https://libvirt.org/formatnetwork.html#elementsConnect

9.1.2.1 (FRHEPWEIESZEIEZIUMS

TR AR EIEERSREN. EREMRIEEINLS,

9.1.2.1.1 EMXEMNMLE

SRR TS,

2. HEEATEOR, RHENNEEDFR, 5
®o BMZBRETE EIKPILEHIA T,

XH(F)

A ENRgV)  ERES)

#E
&W: vnetl
RE: virbro
wis: > Fe]

amEmv): @395
H: wnen

B 9.1 : EiEAT

3. ERNNFEMNGE, BRI R,

4. FFTREPMIIEE R,

45

REAMAPIZE

1. BRIEMWEERSR. ERARERIIERT, ARELEFENHEEENMBIIERRT,

BEIPTRT HrERRIFRA EIARLEEY

SLES 15 SP3



=]t

#ED)  xXMLeY

BHRN): [vnet2|

@BH(M): | NAT -
REER: {AEYERS >

~IPv4 iR E(4)
B IPv4(E)

UEE(N): | 192.168.100.0/24

S DHCPv4
Fis: | 192.168.100.128

% | 192.168.100.254

- IPv6 I2E(6)
B IPV6(E)

~DNS 5%
O EAREE W)

BHEN(0)

HGH(C) TERL(F)

9.2 : BIEEEIMMISA

U

o

=~

o

FREBRVIER

(L)

46

. FEEMSIRIU XWTF NAT MEREEE, FJLIEERRMESRNELEINIRE. NAT (W%
HntATIR) SERIRGTEPALS MU B H RIFHZ B P s, BEARSIKEEM
PR AYEE LB TS BTG H AT R B VM A ARSS 2RA4IIR L,

. NREFE IPv4 WL, EEPEH IPv4 FHHETE IPv4 ggibit, SNREFE DHCP fRS
28, 1FIEF/E A DHCPvA HISRERIFEIREY IP ST,

. SNRIEFE IPv6 WL, HIEFEHA IPv6 HISTE IPv6 MLsHitt, WNRIEFE DHCP fRS
28, 15ER/E A DHCPV6 HIETE FIEIKEY IP sl SEE.

. IREERIEESENMERMARRINR, BTE DNS EEZ FEFREEN, HELSEA

. BESTHUSIEREMNSE. VM EVRS S LRISE —MHBEMRGTE virbrX, %K
B FEHERNEIMMNGE, EaILUER bridge link #THE, libvirt BRI
iptables FRMSR 58 1F 2 N /& LR EIFT virbr X 1&&B) Guest YR E,
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9.1.2.1.2 BEiiEINMLE
ERDENENEIEMEINNE, EHTUTSE:

1. BEIEHERSE. EaAEEYIRFP, ARREERENEEE EINNRRIEZERT,
%Eﬁ:ﬁéﬂﬂ Tlo

2. TEEEATEAR, BEHENUNESERR, BSERRIBT HrERAIPTE EIANLEHIS
o

3. EEEEINML, BBEEE.

9.1.2.1.3 {FIEEMAMLS
BFIECIREIMML, BRITUTSR:

1. BEIEHNERERS. EAEEYIRFP, ARREERENEHIE BINMBRIEZESZT,
%Eﬁ*ﬂ'—éﬁﬂ Tlo

2. IEEEATEAR, BHENUNESERF, BSER AR T HaIEEAIPTE RIS
o

3. ERBEIENENNS, ARRHEL,

9.1.2.1.4 HPREMMILE
EMIEE VM EHARS B EINNE, BEHRITUTSE:

1. BRIEMWEERSR. ERARERYIRT, ARAELTEFENHEEENMBHIERRT,
PRSI,

2. FEEATEAR, BHRENNSETR, BEERAATURIERNEENMLEHT
o

3. EREMPREIEMMLS, ARREHHER.

9.1.2.1.5 {£M nsswitch FXKEX NAT FIEEY IP il (7€ KVM =)

o EVM ARS8 L, RERFRA libvirt 121 NSS £3589 libvirt-nss:
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tux > sudo zypper in libvirt-nss

° ¥ libvirt #NF /etc/nsswitch.conf:

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

° YN NSCD [EEETT, BIRFHERL:

tux > sudo systemctl restart nscd

M, eI ENIREIRIAR Guest R T o

NSS 1EIRIINEER R, ©IEE /var/lib/libvirt/dnsmasq/*.status X, LUE
&R dnsmasq FriZHAVENMELRY JSON IERAEHRENBMIILZAY IP ik, REEFERAR
dnsmasq Z#FE M libvirt EIEMFHENETEXLE VM RS 2R ERITENBFEIR,

9.1.2.2 fA virsh EIEEIANLS

EE]LAER virsh ST TAXRERE libvirt RUEMNEPNE. EEEFRBESMEEX

virsh &<, BEETUTHS

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
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
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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

EEERTE virsh (s SHEEEMES, 13517 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

9.1.2.2.1 BIEMLE
EREIAIETHERIANG, EETUTHS

tux > sudo virsh net-create VNET DEFINITION.xml

VNET DEFINITION.xml XML XH8E libvirt HZHEIAMLEHIE Xo
BEMHEPNBERNEE, BETTUTHL

tux > sudo virsh net-define VNET DEFINITION.xml
LURR{G13 T R B RIS IR Yo

9.1 : EF NAT BIRSE

TEVEERIFHIT VM Guest f2HERE (41R VM EABRSS 28 LIRMHILLINGE) . H=E
VM ENBRSS BEMEERS, IECERILE Guest EAEERIET
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<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"/>0
<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>

Q@ FEIARLEHIZ T,

0@ ATHISEEPMENMITTEENEM. EX <forward> &
7 “nat” & “route” BUHIMIE (HEFREE <forward> FTTERAIIEERLE)
B, libvirt EBEmAMFESEERE—MNBIT WRKEEZM) o

© &3 <forward> TERTIZEMMEZREIEZZYIIE LAN. mode BIHIEER LA
o ERBFARERA “nat”  (WMEHuLEER, BIAE) . “route” (BEEEA
EIMIBMLE, RITHINEERIR) F0 “bridge” (#£ libvirt SMEFECERIRI) o
MRFIETE <forward> 7tR, EMNERSHMNEEEE, BXELRANTE
HIFE, iES N https://libvirt.org/formatnetwork.html#elementsConnect 2,

O WA IP it A4 R,
O HEMWLRER DHCP ARS588, FHiEft start M end BMFIEERSEEAN IP #y

3o

O F%E <host> TTRIEEANE DHCP BRS[BENH D ECBFRFFUE X |P #iikryFE
Mo fEfA IPv4 host TEAHNITIEEUTIRE: EANHIBATRAFRIIENIA MAC
sk, BIEIREIZENIA IP, LUK DHCP BREZS[EAZENHEHZM. I1Pv6
host TT& S IPv4 BREARRE, ©i&F mac B, F MAC #ilt#E IPv6 H3&H
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BRIRYE o IPV6 fERA name BIERITIREANEIEIK IPv6 HIUERIEN T
DHCPv6, name BHEFIRAXIIRSZBNEP HENNAXERZT, BER, &
WA LUIER XM E (P #tikr 75 5ERAE IPv4 RV mac Bt

f59.2 : EREIMS

TEHNEESERNAER NAT ER TREIREMEIMMSEEREE] LAN. #07E VM E4
ARS5 22048 L BYRR FRERAYER AR TP FIE X IP HIUESERE,

<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>

@ GuestRERAET VM EHARS 2 LAY ethl MK &EL H.

f519.3 : PREM%K

B REENERANS, Guest ILMEE@EIAURS VM =HARS &, BEFE
JEIAIE] LAN EREAEAMITEN, ER XMLIEEFREE <forward> 7o,

<network>

<name>vnet isolated</name>

<bridge name="virbr3"/>

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

</ip>

</network>

9.4 : EA VM EHARSS 22 LAVIRB M
IEECE IR BASNAIGER VM EAARSSBBVIMERF bro o VM Guest EHERZEIVIIENL,
H IP it e ERERFEYPIERLRE)F AR, H BEANNELERAFEERAREL,
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<network>
<name>host-bridge</name>
<forward mode="bridge"/>
<bridge name="br@"/>

</network>

9.1.2.2.2 FIHMLE

E5H libvirt ETARREEPNG, HIETU TS

tux > sudo virsh net-list --all

Name State Autostart
crowbar active yes
vnet nated active yes
vnet routed active yes
vnet isolated inactive yes
By HEAE, BETU TS
tux > sudo virsh list
Id Name State
1 nated slesl2sp3 running

A .
< .

Persistent

BIREUE{THIEEOYIR, EETT domifaddr DOMAIN, SGEZFMMIEEZO, UERL
RIRFIHIEEEC . BIAERT, SEIMaLHZEOR P F MAC ithik:

tux > sudo virsh domifaddr nated slesl2sp3 --interface vnet® --source lease

Name MAC address Protocol
vnetO 52:54:00:9e:0d:2b ipv6
- - ipvé

Address

fd00:dead:beef:55::140/64
192.168.100.168/24

25 ESEESRKNAEEMZEONEERES, BT TH<:!

tux > sudo virsh domiflist nated slesl2sp3
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Interface Type Source Model MAC

vnet0 network vnet nated virtio 52:54:00:9e:0d:2b

9.1.2.2.3 FRIEXMEAT
ﬁﬂﬁ?&'ﬂﬁgmﬁéﬁﬁn %) 1ﬁ \_/_LX—FEI

tux > sudo virsh net-info vnet routed

Name: vnet routed

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

Persistent: yes

Autostart: yes

Bridge: virbr5

9.1.2.2.4 BT
ERMENEEXWIBEHNE, EEAUTHSETREZM (FME—4FE%, BIUUID) :

tux > sudo virsh net-list --inactive

Name State Autostart Persistent
vnet isolated inactive yes yes
AREEBE1T

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

9.1.2.2.5 {E1EMLE
BEFEAERIRIMLE, BEAUTHSTHRESTR (FM—HRR%, BIUUID) :

tux > sudo virsh net-list --inactive
Name State Autostart Persistent
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vnet isolated active yes yes

REIB1T:

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

9.1.2.2.6 E[EMEK
EM VM EHIRS RPRAEREMNEIHMEBNEN, BETUTHS:

tux > sudo virsh net-undefine vnet isolated

Network vnet isolated has been undefined

0.2 ECEfEFA

£ VM EABRSS 28B4 5 LB VM Guest BY, ERILLAIR VM EABRSSBHNENIXH RS, UUE
EROIREINER, FRFIEMEGERES VM Guest, BilidiziZ2 B VM Guest BITEEM
BXEE, HFIRRE, libvirt XFAIMIZEHBENILERFME “EEl” o

() i=%: CD/DVD ISO Bit&
NRFELREE MTEIZE P imiaie VM EAARSS 88 LAY CD/DVD ISO B, FERX LG
WA fEF T,

libvirt FIRFIAMHAESEEMMEEFHRR. S,

fEFE
fEFERAIEIKE] Guest FUEFIRE — EPAEESE CD/DVD/AREMR G, MYIEELH, €
ARRgE (FINDXEEESE) , WAILUE VM ENARS S LREAN .

figfzith
fEF 2 VM ENARS B LR THEEFENEERR, KXUTFSNHENHNNEMET. M
MIEEME, ERSAMUTREZ—:
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XHZHER (dir)
BFERREXXHIE R, XHRILESHRII#EERTINZ— (raw 5 qcow2) ,
BI L2 1SO B,

IERE RIS E (disk)
AR MR EENEETE. RAINRNEBHNENELE— DX
FrgIUILEYIRIZ & (fs)

EEBEANSK, ZOKESXHZSGERE (BTFERREXGHNER) NERA
R, M—HXFET, FAXHRLKBRY, libvirt SHFEHIKE,

iSCSI B#R (iscsi)
£ iSCSI BiR Lig B, BRERERE—XTEBERAT libvirt. fEA YaST
ISCSI Xk NABE RS, BXAT, BB (EFEEER) . FIIFHE
iISCSI LIRS, S8TMAEEETS (LUN) BINR—15. 87E/LUNEFRE
— BN (T) PXRFEEGE, XHELEERZSE. MREEDXRAHEE
%, EER fdisk FRN:

tux > sudo fdisk -cu /dev/disk/by-path/ip-192.168.2.100:3260-iscsi-
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 0x0000 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 #4H (logical)
£ LVM E8EM. BRUERTEXNESE, HEBIIETEFRNILERE!
B, BEEIENELNSX,
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L5 BERET LVM BYit
R EREPIMET LVM 18T, RMEA. XaSBohiEE
PSS B AIRE!

ZIR1FI”E (mpath)
Bal, ZRESIFNETE Guest IERMAIEE. FAZFM libvirt RPIES
AL E SRR

MEF LB R (netfs)
EEBREANMEER, ZNEERSXHRFZERTE (BTFEFRREXHNER)
BERAIVER. M—HIXFIET, ERAXAHRZERN, libvirt SAFEHE
o ZFFHIMNA NFS # GlusterFS,

SCSI EHNESHEZ2E (scsi)
SCSI EMLEFcesMEA A RS iSCS| BinEAMEE, FITERWNERET /dev/
disk/by-* HIEERIFMAR /dev/sdX, BEAGEESXKETN (B, Fmnsk
RERFEREY) o RZIFE ISCSI M EIES, ST IE LUN (BiEExS) #HRKR—
™o

L5 REZERER

HTBRMEERBIAT, EFBRRERBATE M THRS R LRt A
B, I LM B2, iSCSI B, TRM VM EHRSBIERTXETE, WEBE
VM ARS8 EEESUKEAE — libvirt BABXES,

REE VM EAIRS S LIRITEER DK, EREBRT, PXAEZM VM Guest N
fEF VM AR5 288 L EBRIRIARICHY,

9.2.1 {FHE virsh BEEEFEIRE

EWEILMER virsh @ a<STEEMERE, ~d, SUSE BRIFAXFECIZMEE R, Eit, &7
XEMEBRE. FIEMRMEREUREERFINEE,
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iz1T virsh help pool # virsh help volume B4 3FKENE FEIEMMENRE
virsh Fai<5lR,

9.2.1.1 FHtAE

AT T as o] AT Hanb Frash RS E M. ERNFIHIEERIM, FRIDHER - -
all:

tux > virsh pool-list --details

BLIER pool-info FanSRENE RIFEABIA TS :

tux > virsh pool-info POOL

RIAMBERT, RepzybE, EFHENURNES, BRAUTHL.

tux > virsh vol-list --details POOL

BAl, virsh FEHEMATERENEEEER Guest AT A, FTENIEZRAIMATIL
FRBE M HEIE® VM Guest (EEIVE,

312 9.2 : 5 VM =R [ LpiERANREEEFES

1. BUTABRREFEIENSE (90 ~/libvirt/guest_storage_list.xsl) JIE—A XSLT ##
n*:

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

2. EHNFHIBITLLTES: RI& Guest B9 XML E X £ 2BHETFEERIAGIE (/etc/libvirt/
gemu). xsltproc HHER4E libxslt EfH,

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

9.2.1.2 Bnh. (FLEMBIFRA

£/ virsh pool F@H<RBRN. FIETMERE. EUTREIF, B POOL B baRFR
g H UUID:

{F1kith

tux > virsh pool-destroy POOL

Q & RS TRTMIHIENE
T TFHLRES CEs) (BFLE) HAEEE (BEsh) ) , MAEEEI VM
Guest WEERIRZ A, MRS R mE T @ nEEEREEREI VM
Guest,

e

tux > virsh pool-delete POOL

o MERfEER

BENES: MIFRETD
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Bzhit

tux > virsh pool-start POOL
BBz EEhThEE

tux > virsh pool-autostart POOL

RBEHRIEA autostart B = BENTE VM EHARSS 2 E5 | SIS,
RRittBzhiEzhThEE

tux > virsh pool-autostart POOL --disable

9.2.1.3 RERMEIGETF

virsh BET AMHIESRNAEEBNAE: 7 XMLENXER vol-create # vol-
create-from 70, HEBEER vol-create-as BEHSITEERTM. SUSE BRI
—HMAiE, EAETESNE vol-create-as Finds

ERENNEMEM, BRAUATHL:

tux > virsh vol-create-as POOL@NAME@® 12G --format@® raw|qcow2@ --allocation
46O

0 SERMIIMMAIZIR

@ BB

BHAN, ERTFITN12G6B, FAGESK K. M. G. TEDHRTFFRH. KFH. F

KFHHBIZFT,

0L, SUSE BRIZHF raw #l qcow2,

0 FLENSH. BINERT, virsh FEIZ—NMIFERFHRIREX 4, ERLLSHE
ENDEN=EE (ARFIHRH4G6B) « FRABSK K M. G TERAFRTTFH. KF
™. FHRFRMALZF T,

MRTEENSEH, BERFEEDEENHRRGEX 4. ELIBIFFES, BERLS
BIEEBIRGAR/N (ERTREIFH 126) o

®

©
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9.2.1.3.1 R[EWEE
BERNEBNS MG EERENES, BIRAEREKAIFMENR— N EF eI E6,

tux > virsh vol-clone NAME_EXISTING VOLUME @NAME_NEW VOLUME@® --pool POOL@©
0 ZREMIEEMNRN

@ BRI
© FiEMNSH, libvirt IZHBERNEE. WRHAE, BEELSH

9.2.14 MgFiipRE
EMRKABRENE, BER vol-delete FHd:

tux > virsh vol-delete NAME --pool POOL

--pool AEEW, libvirt SRABEIERE. NRHAE, FEELSH,

L5 BBERNA#HITRE
Fi64 L AR T DAL EANRASETAY VM Guest FREER, EE— IR, TAREEH
BB,

QEEFATIE 9.2 I VM RS 2: E U aERFRE#EFE" PERRR AR
ENEZEEER VM Guest /.

9.2.1.5 YEHEE VM Guest

BIRE 0.2.1.37 “BEANEGEEN PRGRER, rHSEEEDIRIMFFERNERRE
H:

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

fBgn:

tux > virsh attach-disk slesl2sp3 /virt/images/example disk.qcow2 sda2
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A
=
OH
A

ENERECIEEMEE, 151MZE virsh dumpxml 8%

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>

[...]

9.2.1.5.1 HIFATIFAENL

ISR R SERHANIESERIAvIE, $EH8ER - - live M - -config EHHT4I:

--live
BHEPIENISERNE, SRR REEERED, MIEEMEHFEA --live &1
5,

--config
BABMEERE. T—REfEE, ERNEERTA.

--live --config
PURNEEF R ERINEFASEE R,

() #@%: virsh attach-device

virsh attach-device 2 virsh attach-disk @RI, ATLUERILA
SR EMER RIS EIEE T,

0.2.1.6 MVM Guest 0 E&E
BMIT S BHEEE, 15 virsh detach-disk:
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root # virsh detach-disk DOMAIN TARGET DISK DEVICE

fBugn:

root # virsh detach-disk slesl2sp3 sda2

BILREREE 9.2.1.5 10 “FEHEEE UM Guest” HFRIR, A --live A --config &K
R,

0.2.2 EREMWIEESFIEEMETILE

R EESRE T - EERE, AEFERSE, RTEERMEENN, BNnEEEE
2, FARBLEMNERHERAT, ESRETENERRERE > EEAT, R
FEEBIR,

XtHF)
dmd  EHEE()  FS)

G5 boot-scratch E 0 images2
XHFREER
data U 590.24 GIB 8] /8 / 108.05 GiB B
" yeruaz fus: /mntfextra
179, default - =53
XHFRHEER e 2
. BaiEm): M3ISH
_— images2
XHREER g2+ C|®
images S N
XHFEES & = | &b B | A3
e e doc-alex-ses-min.qcow2 2.00 GiB qeow2
| XHREER doc-alex-ses-min2.qcow? 20.00GIB  grow2
16% kernels doc-alex-ses-min2-osd.qcow?2 2.00 GiB qrow?2
XHRFEER
virt doc-alex-ses-minl-osd.qcow2 20.00GIB  gcow2
5% rusmaz doc-alex-ses-master.qcow2 20.00GB  gcow2
+ ® @ RZF3(A)

9.2.2.1 AINfETF
BANfEE, EHRITUUTEME:
1. BSHRAETABNAM. AFHEFAMNEENSE R,

2. REHNET (RABEEFERFFHUKR . - 5 .) , AEEREL,
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63

E Sl

#5D)  XMLX)

FAF(N): | pool
HERM):  dinXERZEERE -
BtREEE(G):  jvar/libjlibvirtfimages/pool HIE(R)

BE(C) SER(F)

3. A TEEEMBENAT. EANEIVATEECZIMAER,
R dir
o HiniE: EERNHER.
R disk

o 1T IKEFEPXRIER. —MBIBRT, FH auto MZA=EIN#E, WRE
AR, FEEE VM RS2 1T parted -1 FREXERERIHET

o RERIZ: IRBHERR. BINERET /dev/disk/by-* BUSERIMAZE
B /dev/sdX, AANEETRSLETN (BIE0, FNSHRFRERE) . &
FEREERMBIMEEMARHRE LNPK (NREFT) KK

R fs
o EHIRERE: VM ENBRSBBXHE RS EAVER S,
o 1T IRBNNXERFAKRN. FRRIAME auto NMiZA=AE R,

o JRETE: IREXMHNEERE. BIERET /dev/disk/by-* BISERZMMA
T /dev/sdX, ANEETRESRETZN (BIW0, FMSIRFFFERE) -
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R

R

R

£ i

iscsi

I E VM EABRSS 28 EIE1T LA T an < SKIREXNFRFRVERIE |

tux > sudo iscsiadm --mode node

IP_ADDRESS:PORT,TPGT TARGET_NAME_(IQN)

e SRR EIRA L TEIB iISCSI £FIR, LA AR RITRRYFER:

o BfniiE: BEREXMHER. €A /dev/disk/by-path (FAIAME) =

/dev/disk/by-id.
o W% iSCSI RSZ2IENR TN IP ik,
e JRIQN: iSCSI BfF&#R (iSCSIBRERRF)

o k&if2i IQN: iSCSI kit FFo

logical

o HLEFTR: IEEMEBAHNIEF KR,

mpath

o HiTEEE: BRI ZRENZFHUET BT EXREME ZRFIEETH,
tt, FELMIEEERFRER, FRBMERHRZR, HIEERRE, B
XML gt 28 =KMo

netfs

o BIfRERIE: VM ENARS /XA ARG LRVEH R
o THE: ERHMNEXGRS IR M IP MU FN R,

o JRE1E: EESHRIRS 2R EBER.

EREMNEEREEEERE
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o TH1%: S RADOS IS EFITEIRSZ BN ENRZ,
o JREZFR: BRS528LE RADOS HIGERIZ TR,
PR scsi

o BifEE: BRIREXHNER. M /dev/disk/by-path (FRIAME)
/dev/disk/by-id.

o JEERIZ: SCSIEFR2RMIZ R,
KA. zfs
TR AR ZFS YR,

Q ix=: xtrmk

MIZIEMIERIER, TR@I R TN S ERX N 5EE.

4, BETEALRINGERE b,

9.22.2 Bt

ErLhEd R E SRR BRI E MRS, EE A IERERTKARIBRI
BHIfEF M. SUSE BRIARIFESCHMNEARERE,

9.2.2.2.1 [3Eh. FIEFMER

fEF RN ARG RM VM MRS 8B LARIEE, ITEEE VM Guest B, AIRIXEIREAMNE]
Hep, BHERZIERRRRE M, BREHEEFEERE TANEL FEREIRENIES:
EED, HEVIRERTRE. BIABERT, HEAHE VM RS 5|SHEBEIRR,
ERME NI EHBXEREINEZUERR, BREEEERSL TANED,.

65 EREMNEEREEEERE SLES 15 SP3



Q iFE: MRS TSNS
Tt F+ARE (CEn) (BFL) 3555 (Banh) ) , S VM Guest #Y
HEIRL A, MIREBR S MEEDT RS EZEIERSEEE VM Guest,

BEXARIEBREN Y, FREEFEERE TR, EREMFRIEERIR. BIBRFED
MAZKREMERREAE VM EABRS B LIRS, MRASHFHEE. T3, ERFFERFETI
ty, LEHZMEFETF VM SHMN T AR

& MpREF

BpFEFAHXGERABR. SO XAEENFEFHRSEMEX LA Y FiiEED)
VM Guest &I BT A%

SNERMIBR iISCSI. SCSI. LVM AL T HAIE RIXLEXKERM, FTEBM VM Guest
HRXEMPNE, RESRGASWMER, B VM MRS SFZERBAILIARIXER
o

IR EB AR EEZMEN RS/ AKX EFH IR, iSCSI/SCSI BIRsME S
HHB RPNEFERAHIFE,

MIBRET LVM LARVGETEET, B8R LVM AEX, H#HZ WM ARFABEETENRS
t. HEEBRAAME, HAIMPNMESHERX.

9.2.2.2.2 FBERMIEEFH

EENEIMEIES, ERILITEFE MR (ZER12. iISCSIBL SCSI EBRTERIN) RelEE,
XLEHARNERS T LUN, TEM libvirt REFEN.

1. AILUMEREFEERGECENE, WEETFHEFLEFNME VM Guest FIEIEFHE, 7EU
EE—RRT, BMEMNERPERE—MEFL, ARREEIERS.

2. EEMEGHE FRHERIRGRE
SUSE BaifX%#F raw 3 qcow2 BRt%, F—MEREET LVM ARt R am.
ERABTENZA, BEEATFRERGATINGEAKR DN BRIFEFER qcow2 BE, BN
BRI LIS BERAINIZA BN S ICE, NRXMMERE, FEIE—MREEKIVFHIRT
Bt
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XF qcow2 BRMR, RILMER—MIREARMRGNEEMET (WA “BEXH ) - X
BTN qcow2 BRER IR EARREGHAITAIENL.

3. BEEAFREES,

9.2.2.2.3 MfiEF v IbRE
DRI PRS . EIRENEHRENEE, BEEHRIA

L5 AMMESLTERPRS, WeERERER
BPEESERIRASERIN VM Guest ch4RIELEMEMS, LALEEMIs. TAtREEMie
.

TP BRI (T SOIRIERE PSRBT VM Guest (.
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10 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 5IR, 1BBME 75 “EIMURESIFISZET 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

10.1 EF GUIBY Guest &3

HiE VM M FREMET A BEMWN LR ERAGPIRRTHNI R, BEMHZAT, 151
FEIMVE RS FEE ST > FTZE . &, JBE) YaST FHEFEMUL > BIEEIM

1. M YaST B BRSSP REhTE VM BS.

2. EERRER — A ANERRNERER, NREZMUERELE VM Guest, 5%
RS ANNBHEERE,
2117 Xen BREEEZFRI VM MRS £, ERILIEERELEFEIME Guest £ZE
EEPME Gueste ERILITERRLEMETT FIRFAEANANEI, RIBLLIUERE, HEFMER
FEBUII AT Ao

3. IRIEE L —THFRREERE, EFERMHUTHRE:

it 4EIR{1E (1SO BR{&s% CDROM)
£ VM AR5 88 LIEE B8 L= IR 1SO MERERTZ. WIRIZBEZIEN libvirt
fEF PR SRMY, EHRAILUERNERER. BXEZER, BEILE 135
‘BREFER o
&, EEREHAE VM ENARS R CIRPEIHIE CD-ROM 5% DVD,
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PERE (HTTP. HTTPS & FTP)
RIEALRETRN URL, B0, B%AY URL BIZREFE ftp://. http://
https://o
£ URLIETTT, IRMEEELREXMS (530 AutoYaST 5§ Kickstart) BIERIRLAK A%
2, R URLE, NiZMaBmERKENZNRERS. NRERHIEMILL, B
THEFEETZEEERBEONIRIERT, HFHEFIRERFLEMRZ,

SN B IRE
EMMBIRERE VM Guest, EFETE VM EHARSS 28 LIEE ZRGRVERIF, R
ZBREZIEN libvirt (RPN ERME, R UERNSEHRER, BXEZE
B, BERE 13E “SREFER .

FHRE
NREECIREMN, FHREHAGHHERERRERS, WEGEAXME
B R BR VM IEBNSERS MR, BFHIBRARAEZIE (Fla0 sles) , A
[E7E IR LB TR PR SR R AR S

. EERFREMWBIREA/N CPU HE,
MREF—DSHRERFTSANIERE, WERIESE,

IRE VM Guest BUEINEER, CIRMHMERE, BEMEFLRER— T INERIHERE
(BEXBFEAER, BBNE 135 "SREFIH ) ., NREERCERE, BtE
— qcow2 BRfR, RUIAERT, ZRENEFE /var/lib/libvirt/images T
IREWRRANEIRE, fIg, WMREEFEEEM CD 5 DVD BITEIRYE, AILUEIE
RAIEERIMIE A iEFRE RIS B,

. EESNRE—TER LIEEEMINRTR, NREREERBEEMEUEI IR E

B, BACEEREZAIHEXEE, EMSEE TEEMSKIRE. EAMNMZEN, &
BRRFNFIRTEN LRIE— M. BEAEMNTT, BEXSEFFHEHNIZMTE
o

BT

(FN%k) WMREEL—DPRETHINRE, KERERSHR, NREERTELEZ
AIEEMEE, —1 VM Guest EEEXMIEER ZFT . BXECE VM Guest BUIF4ER,
BENE 48 “EREIWEERSREEEMII -

TeRiER, BEHTEEE,
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©) BF: BASRERARIMN
REGE— N ENNERREHATORTE, REAAE Bl ar-me-f) 2
WM ENARSS BRIEZ, BAEELENI. EPWIEERESRME “WHR" haeRsd
VM EHBARSS 2R, & cerl | ALt T shift =REZBRAMDTER, AGKRASERR
REVRE A SREBLEDL.
fBlan, BIE cerl - At - F2 (E3RLE Linux BN, 1B ctrl =R, RER
At -F2 , ELIR At =R, JAIEIE ctri-F2
£%% VM Guest Hija| AR L& 2 5, #e]LAEEDWI SRS ERKHEINEE.

10.1.1 NEIECE PXE 515

PXE 5| SEEMAEESS MILE 5| S REEE, MATEMIRER R LRERERGHITSIF. B
KIRE PXE 5| SIMENEZAT, FEN (BI=ER) ,E1TE HEENESISIMR .

BEEH VM M PXE ARS32851F, BHITU T RE:

1. IR 10.1 7 “EF GUI MY Guest Z2” FFiRBmREBS.

2. EEFNLER .

3. KERMSIRMFRIRE—¥, AEEPELZEZAEEXIE, BEHETHREAIA.
4. FEENRRL, #EE5ISETL

5. 0E5|FEENF, HFRPERSISHESUIE,

6. EEMASISRET, &L PXE FBETHN AR

1. BRI ZEUFREE. NRIEHECE T PXEARSEE, PXEXRERFSHZIET.

10.2 {EHE virt-install M&pd 7%t

virt-install 21a<iTI R, AIEBEMER libvirt FERIEFHEM. WREBTEFER
BFAFRRE, XAEEBUEDVEIEDRE, tTAE+2E8H,
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virt-install @1ME#HHZA, EPREAREMSTHX. TEEMSENFX BXiF4E
B, 158 virt-install (1) FHT,

— AR

e --name VM GUEST NAME : IEEMEMBIRIR, ZBAMUMER—EZ L8
RERREFEHBFAE Guest RRIFE—, ZBZFATOIEMG R Guest WECEX
%, 1EEILLEE virsh EAZBCKIAIR] Guest, BIMAIEEFHEFM - . 1+
Fio

e --memory REQUIRED MEMORY : LA MB RNENMIEE D ECAFEIMNBNAES,

e --vcpus NUMBER OF CPUS: IEERE CPU 2, BREREMRE, EIULIESS
HERUNTFREFTYIENIERNE,

EPIEER

° --paravirt: REFEIML Guest, TR VM ENIRS I ZIFF BN 2 EIN
1, XPERINEE,

e --hvm: RE2EIU Guest,
° --virt-type HYPERVISOR: {EEBREEREF. ZIFHEN kvm 3¢ xen,

Guest fi#7z
{ERE --disk. --filesystem 3¢ --nodisks fENFEINNAIEEFEEE, B, --
disk size=10 REBREBEFNEAMGMUELRE 10 GB &, HRELHERTF VM
Guest, --filesystem /export/path/on/vmhost }8E VM ENREZLESE
2l Guest IER. --nodisks RERHAMGEEFR VM Guest (EEEALET CD BI1E
) o

REHE
£/ --location. --cdrom. --pxe. --import B{ --boot IEBEZEHZ*.

iR RE
£ --graphics VALUE EDUEEMEIAIAZEEE, SUSE Linux Enterprise Server 2§

f& vnc 2 none,
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WMEBEFEA VNC, virt-install $EiXE5) virt-viewer, MR virt-viewer k%%
REEIE(T, BERERIEFNEERFohEEE VM Guest, EEIPELE virt-install
BahEER, EFER - -noautoconsole, BEEXATFIHR VNC KIEFNOSL, FEFEAML
Ti&%: --graphics vnc,password=PASSWORD o

NRITAER ——graphlcs none , RILUBISRIERSFFAIARSS (5190 SSH 3¢ VNC) 1A
i8] VM Guest, IS IR ERAREFM TRNAZERERFTIREXLERS.

£ PZH initrd X1
B L BRI E REEFHIRZA] Initrd, $180, 18T REBMERIFEHRZA Initrd, Eig
BWEFE, H2N (ABIEFE) ,F16E “REMNERER ,$164T “FihgE
HTTP f&EE" -
BEBEHMS IS B, BFEA --extra-args EU, AT BEFIEEMERE, BX

FAER, BEN (BEEm) , T8 5192%

1 10.1 : M HTTP BR53233=5A4%#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

BRI S
BIAFREXMER virt-install RENFEMVBREEIE. ERRAREE, BETE
HRBIFRREER --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=ttyS0O textmode=1" --graphics none

REFTHE, VM BMEFRR /etc/default/grub XHIESEH, &
GRUB_CMDLINE_LINUX_DEFAULT {3Hh&%& console=ttyS0 %I,

B VEFI f12235|S
WIBE 6.4 “L% UEFI 5" BppRZ%E OVMF, A - -boot uefi EIERMNE

virt-install @<,
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REREMA OVMF BT VM BY, RBMER%25IS. BERKENEN, E(EA --boot
loader=/usr/share/qemu/ovmf-VERSION.bin, 3&E¥ VERSION EEAFRERNX
o

51 10.2 : virt-install s<175Ml

TEMNGELSITROIEEIETE virtio NIHIRMEZF M RAYHET SUSE Linux Enterprise
Desktop 12 EE##l. T©IFEIEHAY 10 GB qcow2 HEBMUEIERfEFETIE, IREEEEN
F#1 CD-ROM IRzhes. Ltan L TREER VNC B, HBmhBmEREF iR,

KVM

tux > virt-install --connect gemu:///system --virt-type kvm --name
sledl2 \

--memory 1024 --disk size=10 --cdrom /dev/cdrom --graphics vnc \
--0s-variant sledl2

Xen

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

--0S-variant sledl2

10.3 5% Guest ZiEAH=
ATREEXBYE T EEZETENEE (GIMNERREREkFZEN NS SG) FIREE,

10.3.1 ¥ Windows Guest fEHRESEX

RFS[IKZEIEITIIER VM Guest FRAREEMN G %, KVM Fl Xen BREIBIEFERR AL
%, (BEE Guest U #FIb A%,

ET openSUSE # SLE BY Guest 275K, M Windows Guest FEE@id 14/ SX5hi2 =
& (VMDP) (https://www.suse.com/products/vmdriverpack/) 72 gHSEKEAR, EFIZE
HERAREKXTH Windows Guest EEERI#IIERNTE, BHRITU TS E:

1. REKARNEETFTI/NFPHBRER Windows Guest,
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2. 7£ Windows Guest P LEEIMNIKIIZRFE, UIREFENIREIERF.
3. XM Windows Guest,
4. ¥ Windows Guest WRAKNEFEIZE NFAEE.

5. B/XB5h Windows Guest,

10.3.2 AREFESMIN~m

REARIERS (5190 SUSE Linux Enterprise Server) AYFELRE ISP ESMINNST Fe SNRHM
MF= Mm% AR BT SUSE Customer Center 121289, NIFTEEHITIFZREI VM Guest icE. R
ZRIREEIE CD/DVD 5 ISO MG, MFEZEM VM Guest ERARGIRMHATER L IZARIRER
FF AN~ AR

MREFEANEET GUINRE, BERSHNRE—DERETLZEZAEENEE, HEIH
NNFEM > (E7Z R INMIINA=aa 1SO B R, 18EMURIIERTE, HRISEZLELIEE N CD-ROM,
MRBEMBLITREN, WEEFEH --disk BHMARE - -cdrom FI&EEIA CD/DVD IK
s, BERAFE—MEEIEEHTTFIS. TEMNTHFIZIE SUSE Enterprise Storage ¥ FRFE
SUSE Linux Enterprise Server 15 —H %%

tux > virt-install \

--name slesl5+storage \

--memory 2048 --disk size=10 \

--disk /path/to/SLE-15-SP3-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 slel5
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11 EZAR 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
ME 12T “FEERNER .
EFERARMWEIRESR SRR IN, FTEIREBE 12227 “EHED
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 =
BURTFEZRBMBAEIERER — BXAT, BFENE 1227 “EEE UM ZHES
2 o
KREFIHBPFABRGIEREEERE URL,

11.1 %J& VM Guest

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

11.1.1 {EAEPVEIESTIE VM Guest

MW EERENTEOITIHEMEZNS S VM EAMRS2EHFE VM Guest, &1 VM Guest
BEZZIBENNBMRARES (EEiEiT. EEEHEXE) , XEEFRLUENR. X4 CPU
ERRFITIAET.
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11.1.2 {ER 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,

11.2 B@EIFH & 1518] VM Guest

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

11.2.1 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

112.1.1 FEREMVEESITHERER S
1. EEMERSEF, GRBEHE VM Guest
2. MBS RIEIRITH

11.2.1.2 {EAvirt-viewer I7JHEFIZSIS

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,

11.2.2 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

11.3 B VM Guest BVIRZE: 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,

11.3.1 ERAREPWEERIECX VM Guest RPRZS

I LU EEIMWIE IR EE M8 VNC B ELX VM Guest AT,
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B2 11.1 | BT RN ERREOERE

1. AREEED VM Guest i,

2. ERHFERRIFET. HEHEP—PDEED,

318 11.2 © & VNC BOEMRE

1. #ZBE 112,110 “EREDVESESITAERESE” PARTH UNC &,

2. FTEESEIWIRER, EFETT. ZEHEP—DRED,

11.3.1.1 BznhE5h VM Guest

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

1. FEEIWIEIRSEEPXNE VM Guest LT EIFHIS.
2. EFRAE > AT VM Guest EBBEE O,

3. &R0, AREREENGISHBEEML.
4, BENAREFHECE.

11.3.2 f#EMH virsh B4 VM Guest BIRZS
UTTRAIEEREZE N “sles12” HJVM Guest BIRTE,
Fi&

tux > virsh start slesl2

tux > virsh suspend slesl?2

"8 (BE{EHI 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

11.4 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,

1141 fEREMVEERRT/IME

i3#2 11.3 | {R7F VM GUEST

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

212 11.4 : %8 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

11.4.2 {EA virsh REMMTE
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

11.5 GIEZEMERRE

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,

11.5.1 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 34247 “BRIRFHERE -
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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

11.5.2 (ERAEMNEERCZEM SRR

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

BRI ERSDITARREENE, BIRRE 112,117 “EREEEETTERE
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,

11.5.2.1 GIZEREE
EHEY VM Guest FIFTIRER, iEHITL FIRIE:
1. (E[%) MBLEEQIRBHREE, 5% VM Guest,

2. S5 VNC &OE AR,
pIERIEEONSIT .

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

4, BEHTTRHEIAG

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

2. BEHEEMHIABIER.

11.5.2.3 SohRER
EEEHREE, BT TR
1. #F VNC BOE TR,

2. BEHEWHINSED.
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11.5.3 {£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:

86

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)

11.5.3.1 GIZEREP
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

11.5.3.2 GIEZESMERIRER

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,

11.5.3.3 FRIRER
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"

11.5.3.4 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

11.6 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,

11.6.1 {EREMVEIEMPR 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,

11.6.2 fEA virsh fif& VM Guest

ZMIBR VM Guest, FBIRRFHXE. TEMBRZITHR Gueste BEXXHNNER, FS
M 1135 “BE VM Guest BPRTES: BEb. FLlE. EE

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

tux > virsh undefine slesl12

&G P B FRIERRIEE S BED, MNRXLESMRE libvirt B3, 1HRIRE 92147 "M
fEFBRHIERE" AR EMRER.

11.7 1T 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

11.7.1 FHBEX

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

o BIRASM BT A SR AHERERLEN,

o XWAIENBIYRIpRMEFRE (W, @3 NFS8(iSCSl) , FRMBIRMEFIRE
EEAXRE BN LIEEN. BXESER, BEIE 1358 "SiEFEZI
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 £ 1237 "LEDISE

=
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90

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 T7E VM EHIRSE B VM Guest HREEE LM, EBME 195 “UM Guest B
HIZE” ,

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

o ZERNRERTEMNTIRILRE, BEN £ 1851 "EFEIUWLILERIEN
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,
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11.7.2 fEREIEESHITIER

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

77t

91

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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11.7.3 {EA virsh #1711

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

11.7.4 9 T12ERAG

11.7.41 SHEFES

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

11.7.4.2 7=EBRENLENX A

EEETH VM Guest WEEEN L, BTEXMAEESNE (HPEE Guest %) o BITH
NFS BRS328 IP #111b79 10.0.1.99, ENHER /volumel/VM BR, MENNEERLILHLZER
/var/lib/libvirt/images/VM BRH, MBHH VM, BEFE NI, FEIREEUTAR
B9 VM. xml 3Xf5:

<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

94 DERIETRG SLES 15 SP3



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,

11.7.43 GIESE
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,

11.7.4.4 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. ..

11.7.4.5 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 %]

11.8 =t

11.8.1 fERAEMEERIHITEN

BRI E RS ERE VM VRS EEE, FIEEITH Guest BY CPU ERAXRERFKZE
TRo
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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 & OSRENEEAEHARVER, $REBRE 11.2.1 7 “THERESE” BRI VNC &
Mo ETEESMERSERIERZFMN T, BT AMMREREPNEEIERSIHER,

11.8.2 fERA virt-top #H1TEM

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,

11.8.3 fEMA kvm_stat #1740

kvm_stat aJAFERER KVM (48EEH. E=EM /sys/kernel/debug/kvm , FELtFEEE

# debugfs. SUSE Linux Enterprise Server EERIARIZE#H debugfs. IRFEH, EER
AT

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

il 11.1 : kvm_stat RyBREVEE

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

99 {EF kvm_stat #1781 SLES 15 SP3



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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12 ZE RN

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) &

12.1 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, J&E8%E https://libvirt.org/auth.htm #ACL_server_kerberos 7,

o BOLBMWIE, A ENERT VNCEE,

@O ==: libvirtd M UNC HEHRIIEED RS

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

@i TLS/SSL 323418 VM Guest B, BILUBET N /A 1F45E A IRE IE B XERTIEE

IR, T‘%’FEF‘ i EENEERIAR. AXRIFMER, BERE 123257 “EHhnE (22
ZEAR) ’
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12.1.1 libvirtd B3I

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

B2, EBRE 12217 “IHENARRN “RE HRERRT .

BB S ISR
iR

£ 12.1.1.2 7% “fER PolKit ¥ Unix EEF#HITIHIRIEH]”
$12.1.1.17 “ERNRMAFRERRT Unix BERFEITIIEES”

HTF SSH WinizhsiE
$£12.1.1.17 “FERANEMAFRENTT Unix EEFZ#HITIHRITE”
iTFE TLS/SSL iEE

55 12.1.1.37% “fEFA SASL#ITRARMO<L AL
T (EIRHIFHERRIIHRITER F iRz HANR)
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12.1.1.1  ERANREMAFRBENA 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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12.1.1.2 {EA PolKit 3F Unix EZF#H1TiHRIITH

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)

12.1.1.3 {#MA 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:

105

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.

12.1.2 VNC S{7IaiE

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 BIVNC BHIIE
5 KVM ABLE, Xen BEIRZREESIN VM LIREOS, BRILZIMIIRHES W
VNC B12383E, EZ N TEM <graphics type='vnc'... libvirt BREEIR,

FILERRMEIIESRE: SASL MBEOL B A, WREEER SASL#HTT libvirt &
MRIIER, FATRZIENEEERT VNC S — XER T UHZR—#HIEE,
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£ =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, B8E £ 12.3.2427 “BF TLS/SSLBVNC: ZEFIHRECE”

12.1.2.1 fEA SASL# TR ZMO< 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 12.32427 "EF TLS/SSLHYVNC: &=
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#,

12.1.2.2 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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B2 12.1: igELRBVNCAS
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,

318 12.2 : 88 VM GUEST SEMVNC 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 .

12.2 EEE VM EHARS 2

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, BB0NE 12227 “EHENNEESEEEEE

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

110 HEREE VM EAARSS 28 SLES 15 SP3



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], B8R https://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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12.2.1 AFENARB R4 HIENXR

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
T “system” AR, EEAF tux &F “system” HEIR, BHRITUTIRE:

Bi£12.3 ! AEBAPKRT “RE7 HiRNR

1. BRE 12.1.1.1 7 “ERNRFMARRBNR Unix EEF#HITIHEES” PEmR@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

112 AR “R4” HRIER SLES 15 SP3



12.2.2 (EREMEEREIEERE

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%) ERBIRIEEE, BREEEIEiETV. BXEEEE, B8RE 1231
“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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12.3 BCEmIEER

libvirt —KMBREBM— TR MIBEEEREZIZEN LA VM Guest, ATRMEX
SNfATECE AR S5 B3 A1 = P ik A SR VI AZ IR RO T 4R35 BR

12.3.1 E&7F SSH Hiz#zEf%E (gemu+ssh 3 xen+ssh)

REREBIET SSH &%, BInI7E VM ENARS 28 L/ BE T SSH Binigffi&EiR, MR SSH <F
PIEEFE/Rsh (systemctl status sshd), HEBERAEFITHIRS SSH BimH.

AIRURIRSE 12.1.1.1 % “BRASCRMARMBRT Unix BiZF#TiARIES” PR, /A
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)

Y, TERM USER IO, &R (L2f5a{bism) ,$ 238 “SSH: REMBIRE ,
8523.5.2% “8%ISSH &R MR AHZEASHIE VM ENBARSSE LR ~USER/ . ssh/
authorized keys AJLUBEGRILIER. FEAHEZIITEN LA ssh-agent SEHE. BX
BEER, B8N (L2f5abiEm) ,58 238 “SSH: REMEKIRE ,%23.53% “FH

ssh-agent”

12.3.2 fEF x509 iEPH#1TIEFE TLS/SSL E#& (gemu+tls 8§
xen+tls)

5{EF SSH #8LL, ERET x509 MEFHEIR TLS/SSL MNZM HAIIER TCP EHEIRELES
3%, TELFENAERELERFZ. NREFEZEESD UM RS, MXEARSE
E’\Jéfim;&E%ﬁ, BEALE %,
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12.3.2.1 EXEER

TLS (ffE%RE) ERIEBRMEMSIHENZENEN. AEEZNTEN—ZAAN &
Fig” , EANE “FRWIER ; BRGIHTEN—Z0N “kSE" , £HAR “IRSEIE
B o fln, MREBEBI—PFROREREE VM EHARS S, WIkHEER.

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 == BArEHBI
fERIEAZ TLS/SSL EZ R e R F M a It BALE I TIIE A M@, @i PREIXTIE
BrVipE), aIUER BRI RESERFE#TihR. BXESZER, ES
W% 12.3.257 “PR&AIR (Z2FBRERER) ~ .

libvirt EZ#FER SASL EARSZ B LB R #HITEH IR, BXEZER, BS
W5 12.3.2.6 T “WTLS EiEFFERA SASL #7EF B BHRRIE o

12.3.2.2 E2E VM ENIRSEE

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 == RERHEBHIBE

3. B EAEXEEFHER libvirtd REHA TLS Z#F:

tux > sudo systemctl stop libvirtd.service
tux > sudo systemctl enable --now libvirtd-tls.socket

tux > sudo systemctl start libvirtd.service

i,

O == #EET TLSHBERTERS libvirtd

HRIZIRES 12.3.2.5 1 “[RENAE (Z2=ZEHEZE) 7 PR REISIERRYG,

4, TRINERT, libvirt fEF TCP i[O 16514 12 TLS R&3EE, BEEPHAERITH

WMRESH libvirt BAT TLS, NWEBEERFIRSFEH, SNERSE libvirtd &

KW, MMREENRTIUER, WEEBEHF) libvirtd,

12.3.23 EREFEFHEHIHISE
FRImRAEEZINTEN, REFRELRES LS, THFEERE CAIEH.
1. QIEFFIRIES, AERKEERMBNY CAIER—HFH,
2. ERFPIHLQIZEUTER:
tux > sudo mkdir -p /etc/pki/CA/ /etc/pki/libvirt/private/
AN FRRRRIET:
tux > sudo /etc/pki/CA/cacert.pem

tux > sudo /etc/pki/libvirt/clientcert.pem
tux > sudo /etc/pki/libvirt/private/clientkey.pem
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O ==: BREIHERHHR
HfRIEIRS: 123251 “[ERIAN (Z2ZEEZE) 7 PAnARBIXHERIAE.,

3. AHUTHmLSMIAEFin/ARSB2KE. 38 mercury.example. com B AEN VM
FHARS 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

NREENKEIEH, ERIEE VM EHRSHELETE libvirt FEMYFRE VM

Guest,

12.3.2.4 A TLS/SSL E#EER VNC

Bei @S LN TARZIFRET TLSHAVNC#@ifle tightvnc o tigervnc FE 0 VNC
BEERATIF TLS/SSL, M—a BB SR virt-viewer WTEZE remmina (35
20 (EIEEE) ,F10E “FHVNCHIZREEFSIE” ,%£ 1027 “Remmina; EEE@E

12.3.2.4.1 ETF TLS/SSLEIVNC: VM EHBRSZ2EEE
E@EIE T TLS/SSL By VNC ifn]EffEH &, BRI TFNRALE VM EHARS S
1. ERRASERITHARS VNC B9i% O,

2. BIEEBR /etc/pki/libvirt-vnc, HIEMTAARISIERFEHERIBE R

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
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3. w48 /etc/libvirt/gemu.conf HIRELU TS
vnc_listen = "0.0.0.0"
vnc tls =1
vnc_tls x509 verify =1

4, E/Znp libvirtd:

tux > sudo systemctl restart libvirtd

O ==: FESE5 VM Guest
DBHERBT VM Guest A SIGE VNCTLS, BEit, EEERHEXE BRI CEIE
THFRE B,

12.3.2.4.2 ETF TLS/SSLBYVNC: ZRiFicE

FEERFIHRITHERER, X509 BRHIEPREIAHMER P HIRAINGE, Ei#

HNE, EPMWEIELSEM virt-viewer EXRIEPHREIRENMUE, EIANEIELZ0 LM
REIFBRAFRMNASKTEMEHNE NSRBI EIREEIE. EVRHKSInE VNC IEH

EER, Remmina (B2 (E1EEm) ,F10E “FH VNC UZiEETSIE” ,£102H
‘Remmina: EEREAXRFiH ) SEKEHIERUE,

EMNEIRESE (virt-manager)
EEEIEEIY, EMNEBERFTEFHRE 123237 “EEFFHHNHIEE" PR
REGE, BEEBEE VNC #1TEE, ERERRFPIHIEPREIULTUE:

ZYcERE

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

/etc/pki/libvirt-vnc/private/clientkey.pem
S1THAPHIE

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

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

virt-viewer
virt-viewer (2T ARG SCEMUENIER:

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

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

O ==: REFBIBHIHA
HRIRERSE 123257 "[REGIAE (Z2EEEZE) 7 RARREIFIEBAYIHEE,

12.3.2.5 [R&lipin (ZL2EERAR)

S X509 IEBER NI : AHEBMMAEH. REEATXANESD, EFRHA 8
BEHHIIE, FLb, &P RIEBRERZFRE IR R LRI A E BT LA R R
VM ENBRS 2. F—FHE, EETERSJ[IEPNERIHTENEA LURER VM EVRS 2.
XMERBCFRREFELREN, AEVFERATREMIREIXFARBANERAE,. EiTE|
MNEAXMIAR), RERNTEMEERARIRER,
BRS5 223
RS 2IEPFERIH QEMU #HF2i5EX, 7£ SUSE Linux Enterprise Server QEMU L, i&@id
libvirt TEBmA#EIEAE root A, ELLRE root BEEREUEREDEB:

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

WMREIE /etc/libvirt/qemu. conf HEXRT QEMU HEEMFAEN, NMFEEFARE
A BIFR AR,
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R BENE P ImIED
EIEHI A E RS CEE AN ERX AR, EREIRERENARTIREULANER,
X RBIZANE R LUREE RN . TEMRFIBIRT — libvirt 4, Hi&
clientkey.pem XHRERXBRMAFRBNIEENR libvirt, Z2/5, REIRBHEE
MAEFIHIMNR. =G, FAF tux HE libvirt 4, WOZARERILILRZ
A,

CERTPATH="/etc/pki/libvirt/"

# create group libvirt

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

1AL
FERATED VNC13i8] VM Guest BIFZIEH SRR R EZE P IHEBRERAEERT
B ~/.pki ., 5 SSHARRE, ERAXLEIERMN VNC EERFAINENRE AT
R (ZFEFIME) o Alt, ARFEBETATHERERXXHASTBEEMARE,

12.3.2.5.1 [R&IMARSS 23imAYIAIE]

BINBERT, EEHENEFPIHEBNENEPHEH LUERIIES TLS EiZH VM EHRS

28, [, AILUREREE 12.1.1.3 7 M SASL TR EMO < 20500 ShFmRiEid SASL
SR SL RNV AR 55 28 1 B 7 I8 IE

EETLUEE DN (FI5I18) BEERREIAE, SEIFHIEBS5AEEHPHE DN RENE
FimA gERILEE,

¥ 78 1FRY DN FIRAINE /etc/libvirt/libvirtd. conf gy

tls_allowed dn list. LFIRFIUBEEER. BAEEETIIR, RAXSSEIELR
A%,

tls allowed dn list = [
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"C=US, L=Provo,0=SUSE Linux Products GmbH,QU=*,CN=venus.example.com, EMAIL=*",
"C=DE, L=Nuremberg,0=SUSE Linux Products GmbH,0OU=Documentation, CN=*"]

AU T TREUEBRIAIRIZ:
tux > certtool -i --infile /etc/pki/libvirt/clientcert.pem | grep "Subject:"

ENEESERH libvirtd:

tux > sudo systemctl restart libvirtd

12.3.2.6 X TLS Ei=F A SASL #1TEFRINAF H1H%IE

B TLS TiR#TEENAF SHMIIE — REERIRE 123257 “RElnE (ZeZEE
=) 7 R, BTIEFIEENRES N E PG L EHEMEXTE KR, B2, IREEE
RAETFRSBUEFXBFR ZHIIE, libvirt FREFE TLS LA SASL (BERSHIIE
MEeR) RUEENBFREHOEIE. BXEEMAT, BSNE 12.1.1.37 “EH SASL #17
RARRMO<LEMIIE" o

12.3.2.7 &iE

12.3.2.7.1 EPMNEESS/virsh T EEETIIRS2E

A TENINFFTR UL TRE:

X AERNRD (FEERS S EFTH TCP %O 16514) ?
BolEMVIEIESS/ virsh WEF RS ULURREPIRIES (GEPBMZER) ?
BEEEETIEE T SRBRBIEBHERNTEEEENR?

EEERSS EBBET TLS (listen tls = 1)?

BEERSS EERT libvirtd?

12.3.2.7.2 VNC &EE%K

HRIEET LA R EIEEE R RInZARSS 28, MRATLIERE, BHRERSTERAT TLSX
RBRTE T RS2 LREM. TERRAIFBIEMIRIEA sleso
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tux > ps ax | grep gemu | grep "\-name sles" | awk -F" -vnc " '{ print FS $2 }'

MRBEARURMT FTENFRFEFL, WRTEMVBHEREBA TLS 25, SIFED
MER,

-vnc 0.0.0.0:0,tls,x509verify=/etc/pki/libvirt
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13 SREFER

AENBEXM VM EHRSHBAEIREEFRENESRED,

13.1 fEA virtlockd BiEHEXEHNRISE

BAE HRIG SN S AT LB LE M ARREIRY VM Guest HEBXLER RS NEIE. ©ALUBAEREN
[E— VM Guest R, HEBGR—MEERMNEFR N RRNEMIN. XEMSBELOBATFEIEER
IR SR INARE R BRIRIF B XS,

BERIEREZ A virtlockd BSFiFiERFIEH]. BTFWSFIFRERFMIITF libvirtd SFFIERIE
17, 1 libvirtd FERERMGE, REEFRE. BEET virtlockd ZBEHZGE, Bib
=2FRE, AALTIFEFEBEITENRNT. XUUHARY virtlockd G, THEERB

VM Guest, KVM. QEMU #0 Xen &z#F virtlockd,

13.1.1 ERAIE

SUSE Linux Enterprise Server ERRIAKR B ABIE B INEENIIEE. ERANEHERAESS
R EIEHME, BERITUTIE:

1. 4§48 /etc/libvirt/qemu.conf Hig&
lock manager = "lockd"

2. EAUTHLEE virtlockd SFFERF:
tux > sudo systemctl start virtlockd

3. EALTHLERD libvirtd SFiFiER:
tux > sudo systemctl restart libvirtd

4. RIS RANBEMEBE virtlockd :

tux > sudo systemctl enable virtlockd
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13.1.2 BECEIE

virtlockd FABRERNBIBIEN VM Guest I BMFIE#E, BINMREFER ‘B 3T
8], EXMERT, RARMRES VM Guest <disk> 18 & X BAAISERR XA ER R KA B 30,
MR VM Guest 81 & 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>

BILUBIEREE /etc/libvirt/qgemu-lockd.conf X#3REK virtlockd BBE, b
TESEMIRREMERE, BMREIENES virtlockd FEELEFEX:

tux > sudo systemctl reload virtlockd

13.1.2.1 SAEHEH=(E

virtlockd MEIARREER ‘B HiTiEl. XEKE, RARRIES <disk> & &RKEXRIE
PR 3 {4 B8 12 SR IR EX Sl

NRER R ERRAHAAE ENIAIR, T virtlockd BEANAYF “BEIE fiziE, XE
RE, RASERAMEXHRENEATEENTEERPOIE— X, ARG, BEXLR
AXHM A BRI EHREPER. MREEUEXENXHRARZRE fentl()
1, aLAEREEDI=IE, #A file lockspace dir i&EBEfgEEEPI=IE:

file lockspace dir = "/MY LOCKSPACE DIRECTORY"

13.1.2.2 7 LVM T} iSCSI & LB RBiE

NREEEHRZ N ENHEZR LM 5L iSCSI B LIS, NFEER UUID MAEEE
(RUAEARRI) HITHE, tIh, FRSi=EBRBEITHEZZENMEENHENEE
XHFEGE . 79 LVM F /3K iSCSI IR E LA TR
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lvm_lockspace dir = "/MY LOCKSPACE DIRECTORY"
iscsi lockspace dir = "/MY LOCKSPACE DIRECTORY"

13.2 BX#1IEAZEE Guest HRIZGFHIA/N

BE, BHREER (RS Guest AAFERBRIKENAN. i, HBEVDENEET
B RBREEN, BREBEWLATEA/N, R Guest BEREREZIEER, ERILIE Guest RSt

EEETIHARZEEN AN SENBEEEA/NMALL BB 5 2037 “Guestfs TA”

MHEEHRH virt-resize %) , XE—HEANMRSE, EA Guest IRUBIRSEIFE AN

HABI A 2R FH. EAE VM Guest BEERIA/N, BRITUTESE:
912 13.1 © BXHLIA%EE GUEST BE AN
1. 7 Guest RENE, WEHE (FlW /dev/vda) BIZHEIRN.

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, BEM Guest i /dev/vda NEESREBRIFAFEAR/N, 190200 GB.

root # lvresize -L 200G /dev/mapper/vg00-home
Extending logical volume home to 200 GiB
Logical volume home successfully resized

FENLE, AES Guest & /dev/mapper/vg00-home HEXAIRIGEHIARN, 1HF
B, EaLUEA virsh list & DOMAIN ID,

) IL,\
root # virsh blockresize --path /dev/vg00/home --size 200G DOMAIN ID
Block device '/dev/vg0@0/home' is resized

4, KE Guest BRIES LA/

root # fdisk -1 /dev/vda
Disk /dev/sda: 200.0 GB, 200052357120 bytes, 390727260 sectors
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Units = sectors of 1 * 512 = 512 bytes
Sector size (logical/physical): 512 bytes / 512 bytes
I/0 size (minimum/optimal): 512 bytes / 512 bytes

13.3 EFH5 Guest ZEIHZBER (XHRRE
)

libvirt A0YFERS QEMU SIXHRAER (10 VirtFS) MAHEEMS Guest ZEHEER,
HAEREETESA VM Guest FIFT3HIE, EULAIATAE VM Guest 2 EISTHZ#,

Q E&E: windows Guest FIXX 4 RAEE

BER, TEABIXHRFEBEE VM EHARSSEES Windows Guest ZBIEZHR,
73 Windows fR/DEHHZ B RFFEREIER.

BFEHEHROE VM Guest EEA, FHITUTIRE:

1. FEEHWEIERIFITH Guest BTG, ARMRERERUE > A7, ETTRI=H
B TR EINE T, RIS » XFRGHT AN R A EENIEE,

2. AR ENIE F IR O RE R T B R EIEF. FRINKENRZ, AIUEERFIRER
2EE, XSPMEENNLKEXHNRIAR. B=EBAA:

Hig (RAMRE)
FREFPHAFPNSHEIIEREXHRF LEEXHS., X5 NFSv3 ANIZEIF
BN

Squash
S5E#EHEE, BEXZBE chown FHIURFRIRKEM. L root FXZINIE
517 KVM B, FERFLIA,

et
e RS SIS IE (gemu . gemu ) BIRNF. AR SHEIENEF mAR
NEHEIERFET BEBMER. SENHM Guest BINRIEEL, EINEEALE
B,
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3. ERAFRIZEE VM RS8R LB RMNER. EEMBERRA—NFAH, (FAE
HHZERMERITIC. HER, IkFERPNFHFHRNENIFE, T2 VM Guest £RY
Eg’f:l:o

4, VEIRE, R VM Guest HFIEHEIRTT, FERFEXFAAENAIIKE (|55 Guest
BAREH)

5. 5| VM Guest, BEEHHEZBER, BERAUTHL:
tux > sudo mount -t 9p -o trans=virtio,version=9p2000.L,rw TAG /MOUNT POINT
EFEHZEHRKATA, BERTE—TAHME /etc/fstab XHH:

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

13.4 @t libvirt {€/H RADOS g &

RADOS &% (RBD) EIBMETETE Ceph BfEEP, XLEGHRTIFRE. ERMNEIE—HE. &
BTG EREMRISE—, M libvirt EIEM VM Guest f#8 RBD,

BEXEZMT, 5B SUSE Enterprise Storage {Administration Guide) (B2t

&) HEY “Using libvirt with Ceph” (¥4 libvirt 5 Ceph E2&fEAR) —=, https://
documentation.suse.com/ses/ 2 H1gftT SUSE Enterprise Storage X1,

127 i@ libvirt 8F RADOS $Rig e SLES 15 SP3


https://documentation.suse.com/ses/
https://documentation.suse.com/ses/

14 (ERAEMWIEIERECE EHMW

RN BIESERV A T AL ER B X VM Guest TEACEMEHERIARANER. FH
LEARELE AT LASEER Guest BLE, SERNMAMESCUEIMNEE. BinRLAE, BEEM
NEEB T Guest NIZHlE, ARMEEHREZFIE > A7, HEEXTRE=FRE
T B EIAE AT,

XfHF) @M BRV) RERREK

- | Bl - (=]

= wR #18D) XMLX)

= = o

= REER —

i
{3 CcPu HAHN):  sles12spS
= i uuID: 62e69324-f6b6-491b-bd61-9c18bf5ac48b
s 31mmm RE: EERHE

| virlo#g=1 FE():

) SATACDROM1 A (E):

@ NIC :6a:fe:ed

1) B

O BiF

= ga ERNEREFEE
B 25 spice EYHEERER KM
B ik icho = x86_64
w1 Rl Jusr/bin/qemu-system-x86_64
= 1518 gemu-ga R Q35

B F(wW): BIOS

G {53 spice
L2
B 2z usso

B =iz saTa
[, -

ARINEELD) BIGH(C [ FR(A)
14.1 : VM GUEST AT E

BONAMERTIE T VM Guest SRR BEREMNEM. EFIRPEIEENDGE, FAIUEATM
EFRipREiFAigE, ERUREFEESRGSS, ARREVARIAENR. BEBEHRRIL
BIER, MELENFEESISIHEN, virt-manager ST BHELLIE R

ZM VM Guest RARRERREN, BELMNERPERBNOTIRD, ARREEOATH
AR

BANEEES, BREAMNER TARAINENS, ARTERIHEIAEE O PEFERERN
BEFREL, BINESHHRLTEITHIA

THERNBEZ NN ERM RN E R, HRASERNBNEESEIEEY,
FEBUIARE,
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14.1 1HEIRE

RUNBEPMECLIESENRNEFEGNIRE, XEAHI T VM Guest EXEE, FILREERHESE
BRo ATIERNBMAEERRFEEERE, UNRMAENSIFEH.

14.1.1 5
45 BRE % VM Guest B EIRIFNERAT.

XfHF) EIMLM) EEV)  RERE

=l > o - | &
= R D) XML
= zyee ——
= BAER —
=3
g} cPUH BN | sles12sps
= Ny UuID: 6ae69324-f6b6-491b-bd61-9c18bf5ac48b
2|2%m RE: L_IEESE|
| virloBi&1 1RE(): | slesl2sps
) SATACDROM1 $#k(E); VM for testing supported upgrade paths.
gﬁ NIC :6a:fe:ed
4 wmix
& B
= s ENNEREFEE
B 554y spice EMNEERF: KM
B = icro i x86_64
= =01 s jusr/bin/qemu-system-x86_64
2 {238 gemu-ga BHE: Q35
& (238 spice B w): BIOS
L_N-E3e18
[ =51 usBo
B sz satao
ol i ninn o
ARINEELH(D; ELHC) FIA(A)
e Lm A
B 14.2 : #EAT

B IR BRI YRR, BB TEEEIWIE RSN ENIRFAIRAI VM Guest,

B - CPUBHEE
v QEMU/KVM

sles12sp5
Bxid
VM

for testing supported upgrade paths.

14.3 : VM GUEST #5&#0i588
UUID ETREPWIN B —IRRR, MRASEREMNBPYEIRES — EEizf7. B2EEHE
XHlo

BREEEFATES ENEREEEFRE. CPU KRREN. ERARRIMEMTHHRE,
FREBREERREF SR EN,
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14.1.2 4%&e
IEEERR CPU SRR R LURB RN /0 WEHERER,

M) EHMAM BBV REEEEK
- w @ -

B &R #80)
CPUfERE

= XML (X
=

[14] fEE

= nr

313w e
| virtloB21 WERE

SATACDROM1
B NIC :ef:03:cf
) wER
O BiF
= ga B o
B 25Tl Spice

Il
Eif m+icho l” —

936 MiB (£ 1024 MiB)

0 KiB/s #E2 0 KiB/s 5 A

%10

b

M 5+ ax
B =iz useo VAN

B =tz satao 16 KiB/s i\ 8 KiB/s it

ARINEEH(D)
14.4 . t%gE
O =7 EREZANEEX

EF=MERRNFERXRAIERANBERR. ZERAXEER, BHREIT > EEEES,
AREERRLE > BT 1018, REEEEENERESERER.

£H(6) BW(0) HESMNE BHSL  REE)
Hiti%m
ERREEARL): 3 - o+ |
iU ERE
w2 oD ™
gEmEoN o
wERFEsitM &
*H(C)

14.5 : 4itE
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an>
(3ay
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14.1.3 4biEEs

WNEZEME B E A X VM Guest M EEFIEIFAE R,

XHHF) B BEV) EEEREEK

= Y o - | &

= mR HED) XML

B zgze UK

LI BN CPUK: 4
VCPU SEC(A):

ig wi A\ TEER (CPUs 2T
B 31zEm RER)

L virloHBi=1 SHIEH CPUBRE(L)

5) SATACDROM1 WS©)  SandyBridge -
g NIC :6a:fezed P )
7 sEs BRI AR CPU R RAERIEE
> B ~ RHP)

- gz & FE1igE CPUEHNY)
B 555 Spice EEFO: 4 - 4
i mxicno HlME): 1 +
& 01 E1E(5): 1 o
e {538 qemu-ga
G fEIE spice
B g+ax
B =aizusso
B s saao
FRINEEH(D) ERH(C) RZF(A)

14.6 : LERAE

£ CPU &5y, AILIECESDECRY CPU BEMEXHZ TS,

At EH] CPU
VM ENARSS 28 L LPrL R CPU #E-

San ke
HAEIHECH CPU #1&8, AJLUBTHERILE (BFREBISEANEE) KPEANES CPU,

RASES
EIAEARIEDENRA CPU B8, MILEFMIAVERELISTE VM Guest T RESIRE
£
FLEER D AILLISECE CPU B SHIHR+N,
NRBCEE A CPU FRE X, 9 VM Guest FREHNL CPU BIS, TN, EEFEELT
HITERSRE CPU B,
AoEF g E CPU MG, FILUETE CPUMYBEESUEREE. OBMEAIZH
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14.1.4 RAfF
WEEEEE% UM Guest ATAREHIIE S,

XHHF) BTV EEV) EEEBK

= (4 ol ~ | M@

B g5 #ED) XML

= N

ﬁfm:r.:s -

it SENE:

SETACL): 1024 - + |MiB

HEY o0 SASERN: 1024 + MiB
| virtlo 1
(©) SATACDROM1
Q NIC :6a:feed
) 4EiR

O BiF

= 8

B 554y Spice
Eif m+icho

& 201

G 53 qemu-ga
G {538 spice

B 5+ ax

B =sizuseo
[ [P,

ARINELHD) BUIH(C) FIF(A)

14.7 . REFEIE

BENRAF
VM EHARSS 8 ERENRFLEE,

Haushc
SHaETeI i VM Guest SEANAERE, AJLUBTIEARLIE (BREBESAHIHE) KAE
ANEZRAE,

mA S
BN SRR ARENRAE. MHILEFMMEBEREDOSE VM Guest TRESIRE
£

14.1.5 5[k

5| SIEIE|NT %M VM Guest 5| S #HIZRYIED,
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XHHF) EMEM EBEV) REREK

LT o ~ @

=Ry HED) XML

B zugzm R

Pt E3ISHEDENL)

{3 crum

== WE EIFiREINE
B amiIsRen

L Virtlo®&a1 L Virtlo B 1

) SATACDROM 1 2 & NIC :35:26:47

E NIC :6a:feed

(4 @R

O B

- fimi}‘dSpice - EEAEIISE)

- AL @ EAEENE3IS6)

Bif mticho

2 m01 WIEEER): | /bootjvmlinuz-5.3.18-57-default i
e {538 gqemu-ga Initrd B842(1): | /boot/finitrd-5.3.18-57-default Hls
G {518 spice G

oo AEEWG):

B =z useo

B i e n

RINEELF(D) ELH(C) LR (A)

E 14.8 : 3|53%m

TEEDEERD, AILIEER SN VM ENIRSS 285 S ER B BB IEIML.

5 |SEEIFR, BERTSIS VM Guest Nigg. BJLUERTIRAMRIR MR TETXIRHE
ERHIRF. E7E VM Guest Bl MR 5| FIR&ETIRPHITIER, EHEEHSISHRE,

B SEMARMARS | SIRE LHRZ, BHEEAEENZSS, FHEEERRZURIAL
F VM EHARSBX GRS LD initrd BUERR, SR A]LUsE BL RAFIEH NN ARSH,

14.2 figfz

AT RMEMEFIREEEETIFAIRE, HReE@REMN ISR, F10 USB 5 CD-ROM IK
&figRo

218 14.1 © FINFAGEFISE

1. FAEMER T, REANEHFTFRIIFTEIEGE D, FIE O PEREET.
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B s
Rt #ED) XML
URE-PN O HEMNAIEHEERR)
B "By 5.0 - + GiB
B =E 11.2 GiB SR E T A
A 0 T
él #D EETE MY
4 B =E(M)
5
e RExnE): | UEews -
&% USB EHig&E
< PCIEMiEE B Virtlo +
=

Wi ~ BRET(0)
B & QiEE):
i THEE)
= mEe

Eﬂb $|:|(L}Z
@ usBEFHEA
& TPM ZFEIh): | writeback -
o FNRERES EFEIUE): | ignore -
Panic @122
& Virtlo VSOCK WNEEZ): | unmap -

BWGE(C) SERR(F)

14.9 : FINFREFIRE

2. EEAINMIERIE qeow2 HEEMMER, ERUEEIZEIMIAVHEMRE, FARIU GB AR1L
HEEHEK/N
B ESITHECIBEERE, BAELEICIEEE X, ARREEENEERME
FHMRR, EEEFEEORRITH, HPRMNINESS 0227 “EREMIERE
e EfEFIRET PETRRMEFEIRE AR,

0O =R ZHEERR

SUSE {XZHFIUATiEFEIL: raw F qcow2,

3. ERMISIBRFHHEEMEMREX MG, BEEIREXRE, RGREAAUTETZ—:

o MRS

o CDROM ig#&: FAVFEREIZEMBIHEEIRE,
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o MERE . FAVERLZEMNBIHEEIRE,

o LUN Eif: WMNREEZERMEN SCS| fEFM AR ERNEIETH, NHREMLE
o

4, EEIREM S LR, ATRARTAVFIREBUR T EE E—DRFRg&ERE, EF Virtlo
RSB A RN IR BRI o

5. EERETEBDEFERNEFIR. BXEFEANFAER, BENE 185 Wi

ZEFRIV

6. BEHTAMINERNIRE, MEFREREIERTEANERS.

14.3 =HlEs

AT E RN BRI ECE Frizh 2.
B2 14.2 | RINFHAIEHI SR

1. TAMER T, REANEHTFRIIFEIAEE Q. TELE O REREGEE,
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Z fE L

w| 2R .
% #f&D) XML

‘ I

BA #AT): | SCSI -

BS(M): | VirtlOSCSI -

#0O

=HlE

il

UsB FHlig#E
PCIEMIRE
mim

=1k
MR
B

USB E3EM
TPM
FEM B P22

Panic iEH 28
VirtlO VSOCK

Rl &E&ALAALDABENE

me kD@ b

EUH(C) 5ERL(F)

14.10 : RINFAITHIZE

2. IEFITHIZSAYEARY, FTLUERR IDE. AL, SCSI. SATA. VirtlO Serial (FEEIM
) . USBZ CCID (EHEERIFH) -

3. (FIk) WNSR&EEFET USB BY SCSI g8, iHxiFiThIRa S,

4, BHFTHMINERNIRE, iz 3R B R AN ERH.

14.4 W5

AN BN RN EE R IR E.
18 14.3 | FMIMBIEE

1. FAMER T, REANEFFTFRIIFEIAEGE Q. EIE O REEmNLE,
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e sz

| IR .
—_ #fED) XML

TP HRIT): | SCSI -
B

BE

Em

#0O

<l mHa

< @i

USB E#lig&
PCIEMiRE
B s

B 5ia

B x#a%

= BEEF

@ use EsiEA
& TeM™
eplkyEdom
Panic @B
& Virtl0 VSOCK

BS(M): | Virtlo SCSI -

A A H§ e |

BUGH(C) SEAR(F)

14.11 : FIMNFHMLEED

2. EMLERTIRS, EEMZEENRR, ZFIREE VM MRS B[BHVA] AYIEMLSEE
O. MAFERSEHE, EIER LG VM Guest 15IkEI B E XBIREINMLS . B X ER R
EEBCEENNERFAES, BTERE 01T "EENE

3. FEEMSILE MAC i, REHTFHEEIMEERITTERT—MENIE, B3]
BIRMEE S EMESIFIER MAC i3Ik, LIR&ZEMLEHR,

4. NFVRPIEIFIGER S, AJURBEREEEZFIAE, HEETE 1000, rtl8139 8
virtio ISty —1, 1EEE, virtio EAFEPMLILE,

5. BHTEAMINERIRE, FNSILERENEREAMNERT.

145 HWANIRE

ANERNTBMEARNMEEFRBNIRE, FINER. BEIEEIR.
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315 14.4 © FNFAEANISE

1. FAMEIR T, REANEHFTFRITEIAEGE D, EIE O FREREN.

B Ehis
8 ms ED)  XMLX)

0 @A HET): | Virtlo LB >
B mBy

B &3

< =0

<l #0

4 #BHa

< @i

USB E#lig#&
PCIENIRE
L

B 58

B x#rms%

= BEEE

@ uUsBEHEM
& TeM

REH B A ae
Panic @22
& Virtlo VSOCK

14.12 : RINFAENISE

2. MFERAPEFIREEE,
3. BETEARIANERIRE, MBNREREEAEREANERS.

() =T BRTEERSHRITEHB

138

LG RIRE VM Guest MiTHIA BT, IBHREHEHAEOMR, MRIEEXER
B (7 Aw-crl ) , BNTEEITHI SIMNBERTE . A THLLITH &M SRR,
MUMEENS Guest Z BB AL %0h, BIRRIIE 144 “FEragsE" Fl
R — EvTouch USB 4 E#ARINEI VM Guest,

AINEEIRMNS —NMFRZE, 7 Guest LERERIMERFLURESL VM ENRS S VM
Guest Z B RITIEHTEE). INBRTE Guest LEEELEIR, BEXESBIRNEERI
R (—MEFHEES —METTEE) WSt
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14.6 47

AT RN RN B E R RSIR &

i3z 14.5 | RIS &

1. FAMEIR T, REANEHFTFRIITEIAEGE D, fEIE O FERENL,

2. L i Mimizs
L .
Gl #ED) XML

UNE-PN BZ(M):  Virtio =
L3 2

B 55

< &0

<l #0O

4l mHa

4 &EE

& USB THigE
& PCIENIBE
B 518

B xtrms

= HEEE

@ ussEHER
o TPM

& BENEERM S
& Panic @52
Virtlo VSOCK

BLH(C) SERK(F)

B 14.13 . RIS E
3. MIIRFIEZFRS, AILEENESIT:
e Cirrus
o QXL
* VGA

e Virtio
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* VMVGA

e Xen

@ AR REMINEE

\I

DEEYE OXL # Virtio IR BRI S

4. BHTHBINERIRE, LSRN EREAMERS.

14.7 USB EFE A28

BILUEA USB EE M2 REERE Finit B8 USB iR EEME VM Guest,

i372 14.6 : #RAN USB EE MR

140

1. FAMEIR T, REANEHTFRIIFEDEFE Q. fELEOFRER USB EfE

Ao

L & USB EEM

B s
R #ED)  XMLX)

U @mA £BT):  Spice BiE
B &=

n} :l::ez.

4 £n0

< #0O

4 Ehlg

<l @miE

< USBTHig&E
& POEHigE
L]

B &n

0 x#R%

= BEEF

O TPM

& REIERS
Panic @125
Virtlo VSOCK

14.14 : N USB EE [
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2. MIIRAIEFISERE, RIFERIECE, ERILUER Spice @IEL TCP EE ML,
3. BETHRBINENIZE. 1 USB EEMEMEIERELMER.

14.8 Z:IN

BEeE
ATLUEE Smartcard ToRAINEBERINEE. A/, WIE USB HeERikRa3E L EHIEE!
VM Guest,

ETBEL)

AR ZFFEINEI 018 E, rHEE Watchdog TR OIEXLEGE, AILIEER S UKIG
EHi%Fo

O =BT EMETIEENER
B(EA QA BINEI IMIEE, FTEE VM Guest PREFENIRSHIZEFMTIFIER,
BNEHNE IISERTEERLIF.

TPM
AILGEE TPM o700 TPM ThEE, LATE VM Guest FR{ERFEAN TPM i€ &,

@ . EIATPM

FXEEEIT— VM Guest BEREN TPM,

14.9 {EREIMVIEIESIAI CD/DVD-ROM i&&F

KVM @2 EiZifi0) VM EHBRSS 28 L4 IRIRsh28 534 18) 1SO ARG K245 VM Guest 189 CD #
DVD-ROM, EETFIH CD 5§ DVD 6% I1SO i%, EFER dd :

tux > sudo dd if=/dev/CD DVD DEVICE of=my distro.iso bs=2048

3% CD/DVD-ROM i&&HINE) VM Guest, BEHRITLLTIZIE:
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1. WEEIAN BRI PRIE D VM Guest THT A HEITHIG, ARIEFEIE > AT R4
T—"yb!o

2. BEAINEGHESEEOPREET,
3. Bg&EIEEENHN IDE CDROM,

4, EERFEECIR B E X EFo

n]

a. EREEIERIVIZEE, BESESUAMA VM ARS8 CD/DVD-ROM i &HY
B2 (B30 /dev/cdrom) o &, EAEEITAXMHNRGEESE, AFREHNE
HERIR S, NZ VM EAARSSE LEETEMV SRR, FaeiFigSskEYE
151K,

b. EXGEISRIMEME, FREEEUMBEFARERMRE, WR VM VRS
LEBSHEMTEIRRE, SR URENSAHM GRS RIS — ATLLEJ&T%H%
B R NBRGH B IS AKH X R 5

5. BEHTERMUREFREMLIZE.

6. E5|5 VM Guest LUFFMZETH. BXEZER, B8RE 14.11 7 “EHEMVIEE
2208 B AN AN AL 5L CD/DVD-ROM #E{K”

14.10 fEAREPMNIEERFRININE

KVM BRI R HHE RS EME — RN ERYIERRIRES, £/H dd ETNAENEAIENE
AR5 .

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

BRI HEMEG, BERUTHSZ—:
Raw M{%

tux > sudo dd if=/dev/zero of=/var/lib/libvirt/images/floppy.img bs=512
count=2880
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FAT #&zUBR{5:

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

ERMEIZERME VM Guest, IFHITLATRIE:

1. WEEMNEIESZPIED VM Guest BHTHHITHIG, AREEZENE > HATREIA
T’*)u!o

2. BEAINEBE AL E O FEEEF.
3. BgE R ER NI,

4, EFREENOEETE XEF, ARREEEUNEFELREZE—TNEMREGE, WRVM E
MRS 2 LERMEMWEERSE, EHrIUBEEHNSAMMXHERSE NS —MIERE
BRI ANBREGH BT 5 AR H X 5T

5. BEHFTMUREFHEMLIZS.

6. E5|5 VM Guest LUFEFMEFTH. BXEZER, B8RE 14.11 7 “EHEDVIEE
2508 M FNEE AN £ BY, CD/DVD-ROM $&K”

14.11 {FEREPMYEIRSm B FIE#EZ T, CD/
DVD-ROM 4%

TieERAMNE VM EVARSS 2EMYIE CD/DVD-ROM 1&%, T2 ISO/HEIE, T8 VM
Guest P B IZFIVEAET G 2 Hi, FBEIILFIEAES Guest BrFFIEIE -

1. WEEMNEIESEPIED VM Guest BHTHARITHIS, AREEZENE > A THHREI4H
T’*)b!o

2. EFFENEEL CD/DVD-ROM &%, ARBEHUTAEREL M FK,
3. B W W, BREEE

a. MRFEANZE VM VAR5 23912 CD/DVD-ROM &%, ELEHRIGEPAIEE
(XATRERE ST VM EABRSS 28 LENEIZIEAE, ARBIHEL) o A% CD-
ROM 5 DVD, HM MMEREEFILE.
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b. MREFEARRE I1SO &, 1HI%EF SO MENE, REREEEIEEMEG, KT
BRENERN, ReenFERAEEEPRIRE,

4, BHHETTAHIR(E. IEERTE VM Guest RIIRIFIRIA T

14.12 EFEH PCl 1% $5/KE VM Guest

BILAEER TN PCl ig&HEIRE Guest (PCIE®) o R PCIIREIRIKEIED VM Guest 7, BR
FEEHIEK, SUEEH ETEERZIRE, HMh VM Guest B RBEERZIRE. ItINRERTTR
FHZE VM ENRSBEEFTSEZE VFIO # SR-I0V BIEZKAPTRBIERK,

14.12.1 EREIMIEESEAN PClIgE
I I AR BB T (A R AW S ERER 6 AT B8 PCI IR HEIRE] VM Guest:

1. WEEMHEERSEFRIE D VM Guest THTHHEITHI G, AREFNE > AT THREI4H
TIHLE

2. BEHEAFMES, REEEMERPIEE PC ZNIEEHEN, BOAMEERATAE PCHILZE
AR,

L et
e #{&(D) XML(X)
[URE-N EMig&D):
= B 0000:00:00:0 Intel Corporation 440BX/ZX/DX - 82443BX/ZX/DX Host bridge
B =3 0000:00:07:0 Intel Corporation 82371AB/EB/MB PIIX4 ISA
4 =0 0000:00:07:1 Intel Corporation 82371AB/EB/MB PlIX4 IDE
4 #O 0000:00:07:3 Intel Corporation 82371AB/EB/MB PIIX4 ACPI
0000:00:07:7 VMware Virtual Machine Communication Interface
<l mala 0000:00:0F:0 VMware SVGA Il Adapter
< BE 0000:00:10:0 Broadcom / LS153c1030 PCI-X Fusion-MPT Dual Ultra320 SCSI
& USB THRE 0000:02:00:0 VMware USB1.1 UHCI Controller
0000:02:01:0 VMware USB2 EHCI Controller
-
B =18
0 xR
= i
@ use BHER
& TPM
& HEHBERS
% Panic BHIE

& VirtloVSOCK

EGH(C) SEAR(F)

14.15 : Fi0PClig&
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| 3. TEAIA PCHREMFIRAF, EREEZEL Guest BUIKE. BEHTTHHIA

@ ==: SLES11SP4KVM Guest
£8% SLES 11 SP4 KVM Guest F9FrE! QEMU i+ EA# (pc-i440fx-2.0 SiESARA) L,
BUATRRTE Guest 3, acpiphp B3R, RIEEHUERA 8ES AREMEILER
fEthIheE. EFohERIHIZIEIR, 5EA modprobe acpiphp <, HEILUBEITE /
etc/modprobe.conf.local XA install acpiphp /bin/true KRBz
LR,

O == £ QEMU Q35 it ENIZEH KVM Guest
£ QEMU Q35 1+ EMZEEA) KVM Guest X F PClI #afh, HFEE—1 pcie-root
ZHIZsF £ pcie-root-port =488, pcie-root FHIBAZFMEKR, 10
pcie-root-port EHIZZZIFHMER— PCle 1&&. PClITHISSTARER, Fitt,
NRBHAIEIRD PCle iG&ZBE LA, IEHERMMBEFMXIHRIMEZ pcie-root-port
THI2S, BILURINI— pcie-to-pci-bridge &HlgekiFHMERIAR PClIE&E,
BXARE QEMU i+ENZEEM PClRFMVFAER, BE N https://libvirt.org/pci-
hotplug.html 2,

14.13 ¥ EAH1 USB 15&F$5I/kE] VM Guest

518k EN PCIi&E (BEBWE 14.12 7 “FEAL PCHEEIEIREI VM Guest” ) 2R, &rTLL
BB EN USB 1&&15IKE Guest, ¥§ USB i&FIEIREIFE D VM Guest /5, BRIEEFIER, &
MTEEN LT EERIZISEE, Hitt VM Guest B RBEMFEHZI%E.

14.13.1 (FEHEMVIEIEZSHI0 USB 188
EEABIMNEIRSIE N USB 1£F158/KEI VM Guest, BRITUTTE:

1. WHEEIMVEESEPHIED VM Guest THTHEIZHIGS, AGEFENE > ATH0REI4H
THE,
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146

HHIFIR.

il

LU R
8 ma Hi9%(0):

O @mA

B E®

B sE

<l &0

=l #0

<l mHa

< fz=

o PO ENIEE
B sk

B Watchdog
0 xX##R%

= ik

@ useEFER
3 TPM

& BHERE
&% Panic EMIE
= Virtio VSOCK

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

BGH(C) 5ERK(F)

14.16 : FINUSBI&&H
MEEN 2 R7EL T MR E R EMIE A,

©) &7 =M USBIRE

2. BENNEG, AREANERPESE USB THREHEHN. EOAMEERAIA USB &

. 7EFJ A USB ig&MFI&RAP, FEELBL Guest BUIRE. REHTHHIA. # USBigE

BABREN USB ig&iglk, BRATHMENENERFEGIRE, ARREE

FRtfIAo

EREMWEIESER USB 12&
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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/Libvirt/qemu/ SRETE XML AR, EABIITHE:

#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 AJERIEA—ARANEREEREFIIE (XENRERSHERTESR)
EIERIFRF B RAMERTIEE. #li0, Xen AXFFERIAEA PCl BB, 4HER 5@ 1IRE
RERALLINEE. FILUER virsh REEBREEREFINEE. BEE VM Guest EEEXHFHH
<features> 7t&, HIREFZREBERTINEE. 1L Xen E@AH:

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

</features>
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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
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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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154

[...]
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
SERR, BELENGIRFIZEE managed="no"' ., NRXEM, EFEM 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, HE&AIMEENER,

6. X7 VM Guest, HZMH SELinux (MIREIEEEHNLIET) o

tux > sudo setsebool -P virt_use_sysfs 1

7. B3I VM Guest LAEFSIRAY PCl &R .

tux > sudo virsh start slesl5

@ ==: SLES11SP4KVM Guest
£ A SLES11 SP4 KVM Guest BYFTE! QEMU ITEHL (pc-i440fx-2.0 KE=ARA) L,
ERIARATE Guest H3EE acpiphp &R, MR IIRRA BEB BHENMEIGER
HERINEE, BEFshEHZITIR, 15fEH modprobe acpiphp &<, tHWAILUBITE /
etc/modprobe.conf.local XHAHZHM install acpiphp /bin/true kBzh
REHIZIEIR,

O == £/ QEMU Q35 i EHIKEEA KVM Guest
£ QEMU Q35 i ENZEEA) KVM Guest K F PClI #afh, HFEE—1 pcie-root
ZHIZ8FE1 pcie-root-port =488, pcie-root EHIBAZIFMEKR, 10
pcie-root-port THISSZIFAIEIR—1 PCle &%, PClHITHIBRTERIGER, AL,
NREFIEIRA PCle ig&FBE L1, IHHENMMEFRXIHRIMEZ pcie-root-port
=HI2S, BILURINI— pcie-to-pci-bridge EHlgekFMMERIAR PClI1E&E,
BXARRE QEMU IHENIZLEM PCl IRIMNNIFHAER, BB https://libvirt.org/pci-
hotplug.htmla,
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15.7.1 IBMZH PCIEi&@

ANTXFFIBMZ, QEMU T RT PCl RTZI, MECARITFECETINIBEIE. <zpci/>
libvirt FEERHRMTAEIIMEM: uid M fid, uid REAFEXBARIRTE, fid

R PCITHEEIRIRTT. XERBMRAIEN, MNRTIEE, RIKERATARNEBIEMXLE
Bl%.

BEEEBASEHES zPCIEM, BEAUTRAIEX

<controller type='pci' index='0' model='pci-root'/>
<controller type='pci' index='1l' model='pci-bridge'>
<model name='pci-bridge'/>
<target chassisNr='1'/>
<address type='pci' domain='0x0000' bus='0x00' slot='0x01"' function='0x0'>
<zpci uid='0x0001' fid='0Ox00000000'/>
</address>
</controller>
<interface type='bridge'>
<source bridge='virbr0'/>
<model type='virtio'/>
<address type='pci' domain='0x0000' bus='0x01' slot='0x01"' function='0x0'>
<zpci uid='0x0007' fid='0Ox00000003'/>
</address>

</interface>

15.8 //J\\j]l] USB 12 [==]
E(FH virsh 3§ USB i&E1EI&3 VM Guest, FHITUTHE:

1. FRREFEIKE] VM Guest BIEA USB i85 :

tux > sudo lsusb

[...]

Bus 001 Device 003: ID 0557:2221 ATEN International Co., Ltd Winbond Hermon
[...]

18 MRS ID #7™m ID, EARAIF, HAREIDA 0557, ~MmID A 2221,
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2. &89 L1517 virsh edit , HER LE—FRISHETE <devices> ERHRMUTIE
FHI:
<hostdev mode='subsystem' type='usb'>
<source startupPolicy='optional'>
<vendor id='0557'/>
<product id='2221'/>

</source>

</hostdev>

) =R B/ RSt
NRAER <fitizps/> M <= R/> ID REXENIRE, SILAER <address/>
TE, BEEBNE 1575 SFIPCIHEE" RIEN PCHEEHEXERE.

3. X VM Guest, H2EA SELinux JIREBIEEENLITT)

tux > sudo setsebool -P virt_use_sysfs 1

4. E5H VM Guest LAE$SIREY PCI & & AT F

tux > sudo virsh start slesl5

15.9 50 SR-I0V i&&

SIFEIR /0 B (SR-10V) B9 PCle IRBEEBEFRIHETR, RLEELEGREZMEE. |
RBHAPHESD “NigE” 1BIKE VM Guest,

SR-10V @IMEIEM EET WL 4R (PCI-SIG) BXERBIERITTIISE. EANA T YIEINEE (PF) FE
IATHEE (VF)o PF 2T EEMEEIREMNSE PCle IN8E, PF XA B aIEIE. VF IEECEH
BEAENERBMIRER — BIREERhEUE, REMNEETIEER. BT VF FEEREN
PCle Thak, FNRERARIEL EIEEFMAZREF SR-I0V A BEIFIAIMINIEN VF. EiLE VF Y
RABENETHIGE 256 1 (Alk, FFHAUKME, RAFHEN 512 1) o ERFRFE
F, ERAKEEIEE, AREN VF BIEERR.
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159.1 ZEX
EfFFA SR-10V, BAFEUTERK:
o X SR-IOVBIME (M SUSE Linux Enterprise Server 15 744, 2AEMEZ#HF SR-10V)

o LIEEMEINEAY AMD64/Intel 64 AL (AMD-V E{ Intel VT-x) , BXFHAER, HS
WET.11F “KVM BEFEX"

o XFHLERIKAS A4 (AMD-Vi g Intel VT-d)

e libvirt 0.9.10 EShRA

o INAZ ERTRHHEE SR-10V IRchizF

o HEZ: VFIO # SR-10V BV ERABFrFIERIFEVEE
o B45IRE| VM Guest B9 VF By PCI #thik51zR

) 7 KEREEEXIFSRIOV
A LLUBEIEIETT Lspci MIEBR PClHERFFHIRENE X128 F e 5 215 SR-I0VHE R,
4% SR-I0V MG RIRE LM FHITHEE

Capabilities: [160 v1] Single Root I/0 Virtualization (SR-I0OV)

Q x=: 7E813 VM Guest BN SR-I0V &%
CRAMEIRERE 15.9.2 1 “SEEAIACE SR-IOV ARSI PETAEE VM VRS
28, AFIERVIEE VM Guest BRI EEZRIN SR-10V 1& &,

15.9.2 EHMEE SR-I0V EHIKcHIERF
DIFEFNIAM VF, BIEENRY: LR — 5% SRI0V MIIREER.

. EEHIRSIEFZH, 51T Llspel KR EERMNEINF, TENRGIERT Wik
O Intel 82576NS M-£HY 1spci Hit:
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01:00.0 Ethernet
Connection (rev
01:00.1 Ethernet
Connection (rev
04:00.0 Ethernet
Connection (rev
04:00.1 Ethernet

Connection (rev

tux > sudo /sbin/lspci | grep 82576

controller:
01)
controller:
01)
controller:
01)
controller:
01)

Intel Corporation

Intel Corporation

Intel Corporation

Intel Corporation

82576NS Gigabit Network

82576NS Gigabit Network

82576NS Gigabit Network

82576NS Gigabit Network

NRAKICMEIM <, FIaeEREAIARTE BIOS/EFI REAREHEMMLZE. BRERSR
AR EEPMESZES, IBEE XM BIOS FRVIRE,

[S)=

2. 1z17 lsmod RIEZEHERE SR-I0V RKehizF. £ TENTAIF, AFRERSTEH
7 Intel 82576NS W-RRY igh IEhiZFRIER LIRE T —RER, XFRTEEHIZIEENIE
Fo SNRZBLREEEMER, WRRREHZIKMNIZRF.

tux > sudo /sbin/lsmod | egrep "~igb "

igb 185649 0

3. MRBEHIKNER, BEILUTTE, MREREE SR-10V IRaHIEF, FEELERKRIE
SR-I0V IRohizERe, RAEBEHMIIEF. A rmmod EFHIRXNERF. TEHRFISE
# Intel 82576NS W-KAYIE SR-10V IREHFIERS:

tux > sudo /sbin/rmmod igbvf
4. FEfE{EF modprobe #3<%EE; SR-10V IREGHAERF — WIS TE VF B8 (max_vfs):

tux > sudo /sbin/modprobe igb max_vfs=8

&, EeLUEE SYSFS EHIKmNERF:

1. @I FIH KRS S HEYIE NIC B9 PCIID:
tux > sudo lspci | grep Eth

06:00.0 Ethernet controller:
(rev 10)

Emulex Corporation OneConnect NIC (Skyhawk)
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06:00.1 Ethernet controller: Emulex Corporation OneConnect NIC (Skyhawk)
(rev 10)

2. EBFAVF, @ sriov numvfs SEEZEEEHMN VF =
tux > sudo echo 1 > /sys/bus/pci/devices/0000:06:00.1/sriov_numvfs
3. REEEEEEE VFNIC:

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. FREXEIFAE VF ISR A 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. 832 /etc/systemd/system/before.service X, BF1ES|ISH@id SYSFS %
# VF:

[Unit]

Before=

[Service]

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

[Installl]

# target in which to start the service

WantedBy=multi-user.target
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#WantedBy=graphical.target

6. TR VM Zal, EERIEEM /etc/init.d/after.local A& (BFHE NIC)
B —MIREXH (after-local.service). BN VM BT ERBED:

[Unit]

Description=/etc/init.d/after.local Compatibility
After=libvirtd.service

Requires=libvirtd.service

[Servicel

Type=oneshot

ExecStart=/etc/init.d/after.local
RemainAfterExit=true

[Installl
WantedBy=multi-user.target

7. BXHEHIE /etc/systemd/systems

#! /bin/sh
# ...
virsh nodedev-detach pci 0000 06 08 0O

BEeR7ER /etc/init.d/after.local,

8. E3ISHEN, ARMREAIIEZENE—TFR, ST lspci BLNERTEREH
SR-I0V RzhiZFr. SNREMINEERL SR-I0V IREhiER, ERIZ=EEIZIMNY VF 17:

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)

01:10.0 Ethernet controller: Intel Corporation 82576 Virtual Function (rev
01)

01:10.1 Ethernet controller: Intel Corporation 82576 Virtual Function (rev
01)

01:10.2 Ethernet controller: Intel Corporation 82576 Virtual Function (rev
01)

[...]
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04:00.0 Ethernet controller: Intel Corporation 82576NS Gigabit Network
Connection (rev 01)

04:00.1 Ethernet controller: Intel Corporation 82576NS Gigabit Network
Connection (rev 01)

04:10.0 Ethernet controller: Intel Corporation 82576 Virtual Function (rev
01)

04:10.1 Ethernet controller: Intel Corporation 82576 Virtual Function (rev
01)

04:10.2 Ethernet controller: Intel Corporation 82576 Virtual Function (rev
01)

[...]

15.9.3 B VF N I&&EFRMME] VM Guest

7£ VM ENARS 28 LIEFAIKE SR-10V M, EFoR VF ARI0E VM Guest, Ak, EEERIK
LR,

338 15.2 : I8 VF Mg &HRMEIME VM GUEST

TEHRNIEERNERFIEHE. BSUREERAEIREPRIENEIE,

1. £ virsh nodedev-list aA<IREVEESIRKEY VF B PCI ik e EL XS A9
PFo 5515.9.2 “ZHMAE SR-I0V EHIKNEF" HFIRE Lspei HHHH
HFE (fa0 01:00.0 3¢ 04:00.1) BLELFHIE: RNTHIZR “pci_0000_" H
¥BESMaSBIRA TS, ALk, Lspci FIHEAIPCIID “04:00.0" =4 virsh 7l
79 “pci_0000_04_00_0" . TEMRFIFILET Intel 82576NS MRS —MimRY PC
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
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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 00060 04 11 5

RIFENIERT PF, HADIERT VF,

2. FEERME VF B PCIID IB4T7LLT 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 O</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='0x8086'>Intel Corporation</vendor>
<capability type='phys function'>
<address domain='0x0000' bus='0x04' slot='0x00' function='0x0"'/>
</capability>
</capability>
</device>

T—SEELTHE:
e <domain>0</domain>
e <bus>4</bus>

e <slot>16</slot>

e <function>0</function>
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3. BIE—NImBY XML XXt (FI30 /tmp/vf-interface.xml) , HREER VF KIS
AINEIEAE VM Guest FREERVEHE. ZXHEVDREABUWTFATHNAS!

<interface type='hostdev'>@

<source>

<address type='pci' domain='0' bus='11l' slot='16"' function='0'2/>@
</source>

</interface>

O VFHIMACHIERERE; SXRESISENGE, MAC BN, WRMU “FR” A
fER hostdev RIMNEKILE, BXESISENGHRESZHEE VM Guest -IN
@RI, FA MAC it =eq T, AT ERLLER, libvirt 5|\7T hostdev
B, ZERUERKEE 2 0% E N ENEIE.

@ IEEULLRIETE E—FHIRENVEUIE,

4, IRKFEHEEIEN, WEEFEHEREE VM Guest, BEIZIZEAH Guest £, 18
FTREMENDE:

tux > sudo virsh nodedev-detach pci_0000_04_ 10 0
5. & VF Z#0O5RmMEIIHE VM Guest:

tux > sudo virsh attach-device GUEST /tmp/vf-interface.xml --OPTION

TI& GUEST H# VM Guest B93gi&. ID 5% UUID, -- OPTION BIH FHIEAH—I:

--persistent
IHEETIALL IR S RN ENF R KA XML #, 1tE5h, WRIRIEEIETT, MSHEN
"o

--config
EERT R MK ANE XML, BMEIETEE TR EWL, 8&E NRSIREAEER
£ VM Guest #1,

--live

TR REE TR, MBS TISEHRE, NBEBELK, BERaX
SARETE XML, EHETREISETE VM Guest i§RaEI A,
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--current
IR EZ M AT HERS. RS FIEEIRES, IKERFRIMEIXAME XML H,
FILETX5IREMNIH. REATFEDRS, MEHENLE, BEFAFER
INEIRAME XML A,

6. EXBE VF#EO, 15fEM virsh detach-device &<, Zip<iER LEAYIBE
o

'~

15.9.4 =S ESBEHR VF

NREIRIREE 159370 “FF VF WMEEEAINEI VM Guest” HHFRRLIESFS A UTE VM Guest BY
FCERENX T VF B PCl ik, 163K Guest FIRMTHEF —EFEMN. ZENMME PCl 2L L
BRI E ABEERNESG, TUERENZAIEBRAER VM Guest ERE.
B—MAERER—IES SRI0VIREFE VF BNEEHEIZ libvirt ML, Z2/&, VM
Guest 5| ALEMLE, 8X VM Guest Bailt, RATMKMAENSSTELE N VF. H VM Guest £
IEBY, % VF $REIZ, AIEEM Guest £,

15.9.4.1 1E VM ENIRSE 25 EFEH VF ME X L

TERNMSEEXRFA SR-I0VIREEIET — MR EFE VF iU, ZigSYIEINEE (PF) I T
FHFBMLEIEO etho L

<network>
<name>passthrough</name>
<forward mode='hostdev' managed='yes'>
<pf dev='eth0'/>
</forward>

</network>

BEENLERALLMS, B/ ERRIBERERXMAG (B9 /tmp/passthrough.xml) &, A
BFHRITU TSRS, BIEFR etho B SR-10V IREH PF BYSERRMEE IR TR:

tux > sudo virsh net-define /tmp/passthrough.xml
tux > sudo virsh net-autostart passthrough

tux > sudo virsh net-start passthrough
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15.9.4.2 ¥ VM Guest EcE RERMFY VF

TEB VM Guest 1I8&Z2OENXRBERSE 159417 “f£ VM AR 28 H{EH VF AE MW
47 tajy SR-I0V G F AR FAIEN VF, Guest BEDREEIAY, libvirt £8#IKESZ
PF XEXHYFRAE VF V53R,

<interface type='network'>
<source network='passthrough'>

</interface>

FEE—MERLLVF HE XRIMLER VM Guest BohfE, RIKEXHI VF 5k, Ak, EEENL
iZ1T virsh net-dumpxml passthrough,

<network connections='1"'>

<name>passthrough</name>

<uuid>ab6a26429-d483-d4ed-3465-4436ac786437</uuid>

<forward mode='hostdev' managed='yes'>
<pf dev='eth0'/>
<address type='pci' domain='0x0000' bus='0x02' slot='0x10' function='0Ox1'/>
<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='0x11' function='0x1'/>
<address type='pci' domain='0x0000' bus='0x02' slot='0x11l"' function='0x3'/>
<address type='pci' domain='0x0000' bus='0x02' slot='0x11' function='0x5"'/>

</forward>

</network>

15.10 FL#EEmIgE

RE virsh FgEEANGRATIH VM EHARSSZFEEZEIH VM Guest WFFFRE, BE
A LUBTIETT A T a7 EERENFE VM Guest WFAIBIRE !

virsh dumpxml VMGUEST NAME | xpath -e /domain/devices/hostdev
Bign:

tux > sudo virsh dumpxml slesl2 | -e xpath /domain/devices/hostdev
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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" />
</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>

@ I Y@ <interface type='hostdev's iR

SR-I0V &%
¥F@EE <interface type='hostdev'> %3] VM EHARSS28HY SR-IOV 1%, =

EFEAARFER XPath &1

virsh dumpxml VMGUEST NAME | xpath -e /domain/devices/interface/@type

15.11 ECEMEFIRE

BFSEENX T disk TEF. BN disk TEZZFZNEY. TAERTREENEML:

o BM type HMREINEEIGEIRIE. BXEN file . block . dir . network

g volume .

° B% device #ERUNMEIM VM Guest R{ERA LTS, BIWN, FIRERVEFRIREEE
floppy « disk . cdrom REA,
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EREEMNFITE:
° driver E8KEFMEE, VM Guest FRIREHIEFF B IREMRHEIZ &

° t& target BEIEMHE SR VM Guest REIFAAMIZE R M. EXBEIENSLRE
4, ZEME X ATRIERHER S 2R3

TEIRZWRBANENREFIRE RN VM Guest:

1. 4RIEINE VM Guest HECE :
tux > sudo virsh edit slesl5

2. 7£ disk JTEAAN disk ;TtRUK type # device B
<disk type='file' device='disk'>

3. 8% driver JTEHERARINME:
<driver name='gemu' type='qcow2'/>

4. QIB— ARG, BIERRINEEIRERFRIR:

tux > sudo gemu-img create -f qcow2 /var/lib/libvirt/images/slesl5.qcow2
326

5. RINEEFFRRRER:
<source file='/var/lib/libvirt/images/slesl5.qcow2'/>

6. EX VM Guest PFRIBIMZE R UM FIREMEN 24

<target dev='vda' bus='virtio'/>

7. ERHERIVM:

tux > sudo virsh start slesl5

WMTE, FEFIRETE VM Guest RIERFFNIZAHER,
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15.12 ECEEHIZRIRE

—f&IER T, libvirt SiR#E VM Guest FRANEMISE X BEIRITHIZS. R VM
Guest B & PCI 1 SCSI &%, libvirt FEEIRIZEHEIE PCI # SCSI %128, libvirt &8R4
BETBREIEZFAIEHIZE (550 KYM VM Guest B virtio-serial #4128, 5 Xen VM
Guest B xenbus 1THI28) EiR, RERIAEHIZBNEEEE—RBERTHIHEE XK, B7E
RLBFIF, FEFohARITHIZHEEM. 5190, virtio-serial ITHIBFAIREREE LA,
# xenbus 1THI2Z FIRE R E E L N7 E % R P,

Xenbus FHIZZHIRFZ RETF, TREYEFE Xen FEINGEHIITHIZZ. 1R VM Guest B
RN/ HMEIEE, NWITHSRrTEREESNF. Xen B max_grant frames BHiIZE
ER L MENMHIHEZAFR S AL ST VM Guest BY xenbus =528,

RINE R EAZHIBERTEBAH, BEEEKEI1/0I&EH VM Guest LUK 1/0 BER TEHE
Al RES AT IRANMFER M AL M AR, BILAER xen-diag K42 dom0 5 VM Guest B3
HiFlE A max_grant frames {E, VM Guest ATIETEIETT:

tux > sudo virsh list

Id Name State
0 Domain-0 running
3 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 {XEAT 32 MR 3 1 WMRERI T HBERRH BE BETISH MR
B, 1BEH virsh 1EKzE, &EFE Guest EBEXHHHY <controller type='xenbus'>

17, FH maxGrantFrames 54T

tux > sudo virsh edit slel5spl

<controller type='xenbus' index='0' maxGrantFrames='40"'/>

RIEERFHERBE Guest, B7E, xen-diag BN iZaEREMWEN:
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tux > sudo xen-diag gnttab query size 3

domid=3: nr_frames=3, max_nr_frames=40

5 maxGrantFrames 2£{X, xenbus {&#lgstB2#F maxEventChannels ., EHFBEXRMUTFF

EIFRT, ©15ENmEREN Y EINIRIIEFENEEEEENE,. IR TAEE e
B, B1&AE vCPU FI/SiFZH EHNEEM VM Guest ATREE B AR ABRIAE 1023, AL
B4 maxGrantFrames BB E X maxEventChannels:

tux > sudo virsh edit slelb5spl
<controller type='xenbus' index='0' maxGrantFrames='128"
maxEventChannels='2047"/>

BXFAEER, BB MW https://libvirt.org/formatdomain.html#elementsControllers 2 k£
libvirt B9 {Domain XML format) (% XMLA&=) FMMFE “Controllers” (FHIZE) —To

15.13 ECEMIMNIRE

EREMWEERN, REEXMINIRER S, REEE XML EEERELI AR VRAM E3¢
2D/3D HNiE.

15.13.1 EEXs7ECH VRAM =
1. 448I1E VM Guest MBS :

tux > sudo virsh edit slesl5
2. BHEHI VRAM K/)\:

<video>

<model type='vga' vram='65535' heads='1l'>

</model>

</video>

3. BYEEFEPWIERESTIHERIECE VM Y VRAM EEEE N,
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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 33337 “EAZT virtio-net IZFAHMLZIEEE" o

ZHHERN VM Guest BRAZPAY! virtio-net, BEIRE 1517 “JHIEVMILE" PR RwEE
XML ECE, HIZINTFRRMEREM&EO:

<interface type='network'>
[...]
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<model type='virtio'/>
<driver name='vhost' queues='NUMBER OF QUEUES'/>

</interface>

15.15 /A macvtap = VM VARS8 EIZO

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.

Q x&: M macvtap 7 VM Guest 5 VM EHARSS 88 > ali@ifl
£ 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 # NZWFH L IR ORETARHE VM EVARS 231 IP ik, [
¥, 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, ERzERE - MEfilZrvibEt.

15.18 ¥ IBM Z LRy ERczs BB Rl KVM Guest

15.18.1 &Y

IBM Z i+ BEANMIT IR U — S AARIThAE, BIANERBENIER. ERBFERZEME, KVM
AFREXENZEERFNERIGEL 1B T Gueste XEIKE, BREEREFTENE Guest

5ig&Z &R,

15.18.2 ZAERZAE

RENBUWENRE IBM Z A ERIMNZEEEEMIHERF KVM Guest, ZI3BEIEUTELRD

B’
o XEMN _ERIRIARTHIZ R R IR & Eces Fi,
o & vfio-ap WEHER
o BMEERCEMIFIEKE vfio-ap RENFERF.

* ¥ Guest ECE A fERAMEEECES.

15.18.3 E3R
e QEMU/ libvirt EBHIFEECEHELERIFEIEIT,

* AFIB1TRZEY vfio ap 1 vfio mdev HERBEFVURIERSA LRI,

15.18.4 RN iEfdss T AT KVM EA4

1. K% vfio ap # vfio mdev WIZIZREEEEHEIEN L
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tux > lsmod | grep vfio

REA—MERKRTIL, BFRE, Fl:

tux > sudo modprobe vfio mdev

2. EENLLIB—NHB MDEV 128, HREEEEMIZIRE:

uuid=$(uuidgen)

$ echo ${uuid} | sudo tee /sys/devices/vfio ap/matrix/mdev_supported types/
vfio ap-passthrough/create
dmesg | tail

[...]

[272197.818811] iommu: Adding device 24f952b3-03d1-4df2-9967-0d5f7d63d5f2
to group 0O

[272197.818815] vfio mdev 24f952b3-03d1-4df2-9967-0d5f7d63d5f2: MDEV:
group_id =

IRBENEESXFPEEE AT KYM Guest YIRS :

tux > ls -1 /sys/bus/ap/devices/
[...]

lrwxrwxrwx 1 root root © Nov 23 03:29 00.0016 -> ../../../devices/ap/
card00/00.0016/

lrwxrwxrwx 1 root root © Nov 23 03:29 card@0® -> ../../../devices/ap/card0o/

FLRAEIS, ZgER T 0 PAF 16, AT SEAHEEEH S (HMC) ECEELE, F
R7#thEn 16 $imA+dthEn 22,

4, FARALUTHESH zcrypt BROESHCSS:

tux > lszcrypt
CARD.DOMAIN TYPE MODE STATUS REQUEST CNT

00 CEX5C CCA-Coproc online 5
00.0016 CEX5C CCA-Coproc online 5

FiEhces
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tux > cat /sys/bus/ap/apmask
OXfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffe
echo -0x0 | sudo tee /sys/bus/ap/apmask
OX7ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffe

I

tux > cat /sys/bus/ap/agmask
OXffffffffffffffffffrrfffrffffffffrrfffrrffrrfffrrffrrfffrrfffreee
echo -0x0 | sudo tee /sys/bus/ap/agmask
OXfffffdffffffffffffffffffffffffffffffffffffffffffffffrfffffffffes

5. #&ECEE 0 ANiEL 16 (+#tihEk 22) #5URE vfio-ap:

tux > sudo echo +0x0 > /sys/devices/vfio ap/matrix/${uuid}/assign adapter
tux > echo +0x16 | sudo tee /sys/devices/vfio ap/matrix/${uuid}/

assign _domain

tux > echo +0x16 | sudo tee /sys/devices/vfio ap/matrix/${uuid}/

assign _control domain

6. RICECERIFERE:

tux > cat /sys/devices/vfio ap/matrix/${uuid}/matrix
00.0016

7. QIB—PMFVM (BRE 10E “Guest 2”7 ) HEFFEVIBK, HERRBHI VM, 3
FXFEMIER, ERERVM EXEF,

8. ¥ VM RYECE E R MDEV 187 .

tux > sudo virsh edit VM NAME

[...]

<hostdev mode='subsystem' type='mdev' model='vfio-ap'>
<source>
<address uuid='24f952b3-03d1-4df2-9967-0d5f7d63d5f2"'/>
</source>

</hostdev>

[...]
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9. EFBhVM:

tux > sudo virsh reboot VM NAME

10. EREF Guest HRIWZEA2E 2B IFE:

tux > lszcrypt

CARD .DOMAIN TYPE MODE STATUS REQUEST CNT
00 CEX5C CCA-Coproc online 1

00.0016 CEX5C CCA-Coproc online 1

15.18.5 EZ&EF
o EO6E “LIEEIMLANT PIEMANET BIMLATNTE,

e https://www.kernel.org/doc/Documentation/s390/vfio-ap.txt # FIFMANET
vfio ap AR,

e https://bugs.launchpad.net/ubuntu/+source/linux/+bug/1787405 2 HhiRfit 7 —A%HE
RAFIL TR,

e https://www.kernel.org/doc/html/latest/driver-api/vfio-mediated-device.html2 #
WA T VFIO Bf#%E (MDEV) IR REEH,
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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 &
T, BIHEHEREF libvirt . VMware 5§ AWS FHAMARS

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-SP3 \
/path/to/SLES15-SP3-Vagrant.x86 64-15.3-libvirt-*.vagrant.libvirt.box

RfE, ZETFHNEMEEESRA SLES-15-SP3, EalLU&GEREM Vagrant EF—#EH

=

e
vagrant init SLES-15-SP3

vagrant up

vagrant ssh

16.3 E%HER

Bx Vagrant REBREFMES, 1EB MW https://docs.vagrantup.com/ 2 _ERE 753X
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17 Xen E| KVM B9 TF21ERs

FeE RS EE R TR KVM EEIMEEER S, TS ABERE—1 g
RKHEET Xen WIAWIREEE KVM, BRIIESHE AR TERIBaR Xen VM ##29 KVM,
A2, B—IMEAFERGEGETRE Xen BN KVM, TERESMIIZAIZEBNERIT
XIFRER

O == THEHTETRE
SUSE AR X FANIERPAMARRTES T2, HIHRENRRANIENES.

17.1 {EA virt-v2v % KVM

AEUS A EPEEENNMIMNIEBREIERZRF (B30 Xen) SAE libvirt FAEIER KVM
BIfER.

() #=: Microsoft Windows Guest
BREERTRIMMFER Linux Guest, /A virt-v2v i Microsoft Windows Guest
5% Linux Guest 3 248E, RAI X EIMNIEEhIZRF € (VMDP) R EHBFIA
Bl EIMANIEEHTER B XY (https://documentation.suse.com/sle-vmdp/) # FhEaidiR
HT B XFRER VMDP B9 Windows Guest B 24075,

17.1.1 virt-v2v &7

virt-v2v @— 11T A, I EBREREERT VM Guest 31 ATE libvirt B
By KVM LEiz1T. WMRATEE, EaERENEINIFE B3 EML virtio IKaiiEF. THEX
BRI ERATBAERIEFIR:

509 GUEST 12 ER S

e SUSE Linux Enterprise Server
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openSUSE

Red Hat Enterprise Linux

Fedora

Microsoft Windows Server 2003 1 2008
XHRNREREERER

e Xen
LM BINBRAEERIER

e KVM (H libvirt &IiF)

17.1.2 LFE virt-v2v
ZE virt-v2v FTiRRE R
tux > sudo zypper install virt-v2v

1518fE, virt-v2v EZE root #i, FAMEEELL root BH5i@EE sudo B1TiZTE.

17.1.3 EREM

Q EE: WIS BHEHG
YNSR7E SLES 12 SP1 S F{RARZAS EiE1T virt-v2v, AJRBUOBGS LS B, SNSRI
B2 EIMEEEE SLES 12 SP2 KESMRA LIE1T, WalllBRItSE,

IATTE Xen BIMWIPRERINRZ. ERERENITIGRIE, BEEMWV_EIZTT zypper in
kernel-default,
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17.1.4 BEMWIEEIEANTE Libvirt BB KM FiafT

virt-v2v B3 Xen BRERIEFDREMVIEEAE libvirt BB KVM FiE1T. BT
fEx libvirt # virsh BFHER, BSRE 11 509 “FH Libvirt EEELAL o
g, virt-v2v FM7 (man 1 virt-v2v) FHERFAE virt-v2v GSmETHHIT TR
BB,

HIREMNIZH, BEUNTERUTEE:

T2 17.1 | ESFEIRIFIR

1. BIEFHBIAHAET .
virt-v2v S REDWNEEESE libvirt FRrEEMAiEEN (RIaHE
EERIFAE) o AILUEREMEESEN virsh %M. BXFHER, FS
WE9.22% “FERAEMNEERSREERMEFRE MF 217 “€A virsh EIEFEEFR

87
=] o

2. HEEAHIEIE,
OERRBVEMAEES R VM EANARSS 8 EBAMSED, ZEOeE2— M.
NREREXIZEO, HRE YaST > R4 WEIEE > A0 > MFEIE,

Q xE: M&igEMBRET
EEHSIESD, FTRERRIR Xen N LIRS EIMETE] KVM BArEA _ERIMER
MLEi&T=H. Fl0, AIEESHE Xen MKF bro BRETEIBAIARY KVM WMLKI&E, /etc/
virt-v2v.conf FRIgHET —ERGIBREY, ZRAXLEMS, FEREZEEN XML
A, H#ERARU <! -- F - -> FRISERFENERD. Flan:

<network type='bridge' name='br0'>
<network type='network' name='default'/>
</network>

©) =7 TMH
MRZEFTANMTT, EMNEIERALOERERIE—,
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virt-v2v HWEXRGSIEENT:

virt-v2v -i INPUT METHOD -os STORAGE POOL SOURCE VM

input_method
BN EBLUT®M: libvirt 5% libvirtxml, BXF4EER, iES 0 SOURCE VM

S

storage_pool

BE N BIREIMERIFRIEE B,

source_vm
EMARREINN. EEBUAT INPUT METHOD &%k WRMASGZEN libvirt, &

157 libvirt B9 EFR. MRBMAFZEN Libvirtxml, FEEEE libvirt FHHSER XML
XAFRIEE R

Q i=E: wimAdia
BREDMNS EARERARR, TERATEFIEDMABMEEIRE, FIREDED
M—RRRZFE 10 DEtiEl, BNREMVERNEEREGIFER, BHRIFERTESK

RZ.

17.1.4.1 ETF libvirt XML # RS2y 5% iR

ATIBAIAIMER libvirt XML ECE XHEFERAH Xen Bl MR EHBEIEEIT KVM BLEK
BIRER, WESFEALLAZE, BEEDSMIEN _ ETUERFERERMVIE libvirt XML XL
KEGT|HEM libvirt E1EH,

1. FEUEREBIMHA libvirt XML iR,

() =R FEUXML XX
EIRECEEIAIA Libvirt XML XM, ERTTE Xen RIZ FIETENRIER S
NREEREHNESISEBET KVM WIFE, BERKBHES|I R0 Xen A%, i
libvirt XML X4, #AfEEBES|F[E KVM IR,
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B4, iR% virsh TR :

root # virsh list
Id Name State

2 slesl2 xen running

slesl2 xen BEXRMAVREM. ME, FHE XML HKERFE slesl2 xen.xml:

root # virsh dumpxml slesl2 xen > slesl2 xen.xml

2. M KVM ZHNAEREMEHERGRIRZEEEEWR. E—aItE LR, KRIZER
S5EAREFERR, BEEA XML RFEMEMENHITRIRE, AJeREFohERRZ,

<source file='/var/lib/libvirt/images/XenPool/SLES.qcow2'/>

O =% =sm
FEBRRFEEFIFRX, EEEFOIREEGESIE libvirt #EEFEH. B
XML #R SRR, virt-v2v #i2E0 N2 EMmE, Htitigix
LergE,

3. iE1T virt-v2v LU KM EMAL:

root # virt-v2v slesl2 xen.xml@ \

-1 LIBVIRTXML® \

-0s remote host.example.com:/exported dir@ \
--bridge bro @ \

-on slesl2 kvm@®

O ET Xen BUEREIWIEY XML iR,
® virt-v2v M libvirt XML XHARIEEVE X BEEIMTENE B,
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O FBHNEBIREIMWEEMRGIEEFL, FLRFIP, REEKREE
remote host.example.com ARZZ23HY NFS H£= /exported dir L.

O ET KYMBBEREMVIFEREN BRI bro,
0 BiEMWIEESRRN slesl2_kvm, LUMSERBIEEMIALERIFRI,

17.1.4.2 ETF libvirt @95tk
TNREITE Xen FBIT libvirt , ITEREESIS2 KVM BESERR, NikAERER.
1. BEEERERAEIIIN libvirt HE.

root # virsh list
Id Name State

2 slesl2 xen running

sles12 xen BEFZIRAVIREIMUM.

2. 1T virt-v2v LI KVM B

root # virt-v2v slesl2 xen@ \
-i libvirt@® \

-0os storage pool@® \
--network eth0 @ \

-of qcow2@® \

-0a sparce® \

-on slesl2 kvm

BT Xen BIEHAATIRR

virt-v2v FEZBEDEN libvirt EEOREE XREMINESR.
EFRHAEIR G IREEAM Libvirt BB,

FRE Guest (#f (SM4R) EREZE A EIRRIME,
BRIV R BRE IR TN, IHFRUIEDA raw 3¢ qcow2,

® 6 ® ®© O
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O M Guest ETIENERA i BENEZE Mo Ee R

17.1.43 3HRITFZE Xen EIA

NREFBILITTIZEN LITITH Xen B, A EIFEER. BTF virt-v2v @
ssh EZEITZEN, FILBEHREREN LEFEZTT SSH RS

Q ¥=: £O<% SSH A
M SLES 12 SP2 748, virt-v2v EXEIEOL SSH ANEZFIREEN. XEW®E
=M ssh-agent ZIN— M SSH ZEAER. BXXAMEMIAT, 580 man ssh-
keygen # man ssh-add., {(Z&#52V15E) ,5623 8 “SSH: REMKIRE L

WIRE T IFME R,
EEZEERR libvirt &%, BMEREENMEXERERE UR, ETENRES, TfEE
M& 7 remote host.example.com, HZMAF RN root. & URI BIREUTFAR:

xen+ssh://root@remote host.example.com/

BX libvirt & URIBNFAER, 15N https://libvirt.org/uri.html 2,
1. BELERGRGTIZEMVIA libvirt HA,

root # virsh -c xen+ssh://root@remote host.example.com/ list
Id Name State

1 slesl2 xen running

slesl2 xen EEHEAVEEIAN.
2. AREEN virt-v2v S TERR:

root # virt-v2v slesl2 xen \
-1 libvirt \
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-ic xen+ssh://root@remote host.example.com/ \
-0s local storage pool \
--bridge br0

17.1.5 BITHHRAYEDA]

virt-v2v BN ZE, BXEE -on ETIEENRFREIZE—NA libvirt 3, R
f&KIBE -on, BEASREEMWERNZ. EoJLUFER virsh RN ERRERE
libvirt TEZEEH Guest,

O =7 J318itEM
NBEEIRE 17.1.4.27 “EF Libvirt HAMEEE" BEFRTE Xen Frepikit, o]
REFEESITEN, HERIEXen RZHITEIS

17.2 Xen E| KVM B9FEoh T

17.2.1 —AglR

EENEMVEBRASRZE libvirt E#TERE,; EXIFMEE, BSN https://
libvirt.org/ 7. SFshEXFMEITEMNBANEL, ERBZIME — libvirt aJLABETF
8, I/FTFZBLAEEIER, BEReNnEEEBIREUKRENMEINEE, REENE, B
RIBA—VIHRBREBEEIW. Hltk, AXEZEFNA libvirt FBRAFE,

—RRIERT, M Xen EBE KVM BRITUTERTE:
1. BIERIRY Xen VM Guest 9D EIZs,
2. A% THESFE TFHEIAME Guest FYEL,

3. FREVEX Xen VM Guest WIER, FHREEFN KVM X FEDL,

4, XA Xen N LR Guest, ARTE KVM BREIRIZF Fiz1TH Guest,

190 IBITHARBY A SLES 15 SP3


https://libvirt.org/
https://libvirt.org/

= |:| /£7'—E__|-3L_$§7
L8 VM Guest IETEIZTTES, Toi&¥ Xen LBSEFE] KVM, IZ1THEY KVM FidE VM
Guest Z g, BIEXHARIE Xen VM Guest,

17.2.2 {9 Xen VM Guest
EE Xen VM Guest, iBERITUTSE:
. RIS ETFERIHEX Xen Guest FHIB(EE ID/AFF.

tux > sudo virsh list --all

Id Name State
0 Domain-0 running
1 SLES11SP3 running

[...]
2. XM Guest, EEILUBIEXF] Guest IRTERLE{EA virsh HITIHIRIE:
tux > sudo virsh shutdown SLES11SP3

3. BHECEEMNE XML XfF,

tux > sudo virsh dumpxml SLES11SP3 > slesllsp3.xml

4, SHEBEEREH. A cp 5 rsync s BIEFEIA, HicE, LEBREFRIHIELS

AR 2{EFH md5sum HSHRERZ,
5. HpMEXHEZE, EAIUERUTHSEXEBE Guest

tux > sudo virsh start SLES11SP3

17.2.3 $EFHEIME Guest IR

WNRIEMFEREIAME Xen Guest #HITERE, BLHEUTER. EAILUER guestfs-tools 7EiE
1798 Guest HE(ZLERY Guest EHITILIE(E
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O ==
LHEARTHFRRNERG, S5FHH VM Guest BXIIIRGESHFIG T AR ETE Xen TfF
Ao

17.2.3.1 ZRERIIAAZ

L5 F=5|%

ZERINAZZ G, BABZREMRZAZS|F Xen Guest, AARFRFRE5F.

52fZ Xen Guest FEEIRIG LITE KVM BREIRIER TMERZAT, 1BRFEIZMEAITESE Xen B
BIEREFNBERTIIS. X—aXTFHEEMUKL Xen Guest IFEEE, RAECITEEECES—MF
Y Xen A%, HEBERTETERN GRUB 2 5|EMEBER,

1. XF SLES 11, B|#r /etc/sysconfig/kernel X, ¥2& INITRD MODULES &
8, BRMMUERERFE Xen IRohiZRF, FHEEN1ERA virtio IRohiEF. 1§

INITRD MODULES="xenblk xennet"
B
INITRD MODULES="virtio blk virtio pci virtio net virtio balloon"

3F SLES 12, 7£ /etc/dracut.conf.d/*.conf Hi%€Z xenblk xennet, HIEE

{1848 virtio blk virtio pci virtio net virtio balloon

2. FEPME Xen Guest iIBTTHIER Xen WitZ. BIE KVM FiafT Guest, EEBLREIAN
%o

Q iFE: RiAzERE
WNF2EPME Guest, BEFLRERINNZ, AAEBRE,
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193

7 Xen Guest 3N rpm -q kernel-default, UMIABIAAZEEERE, NRXK
2%, {5fEH zypper in kernel-default #iT7%%,

FATREATTE KVM T 3517 Guest A E R AR virtio (FEIMME) EahiER. 1B
TUTESLHIARE N, FETIER 5.3.18-8 BRNEHNNZMRE:

tux > sudo sudo find /lib/modules/5.3.18-8-default/kernel/drivers/ -name
virtio*

/lib/modules/5.3.18-8-default/kernel/drivers/block/virtio blk.ko
/lib/modules/5.3.18-8-default/kernel/drivers/char/hw_random/virtio-rng.ko
/lib/modules/5.3.18-8-default/kernel/drivers/char/virtio console.ko
/1lib/modules/5.3.18-8-default/kernel/drivers/crypto/virtio

. ¥ /etc/fstab., BFIEMEFIREM xvda BXRA vdao

. BISISMEBIZEFEE, 7 Xen Guest L3N rpm -q grub2, LA GRUB2 &%

RE, MNBKRLZE, EFER zypper in grub2 #HiTRE,

WME, BHRREMNBINANZISAIIASERSS S, 1Ih, K/ EHAIESSIRSE
F Xen BNIGERIRNIZEL1TIEDL, Er]LUEH YaST (%/3\ 7> 5| SINEIEF) FEIITLE
1215,

o FIHFRE Linux 5| F58I, LUFEEES | SRAD:

tux > cat /boot/grub2/grub.cfg | grep 'menuentry '

BIRECHZENTBENFS (MEAFRITE .
o BHIGHBIAGISRPEDN:

tux > sudo grub2-set-default N

BN BN ZERIEISXKETERS.

* ¥JFF /etc/default/grub #H1T4RIE, HEH
GRUB_CMDLINE_LINUX_DEFAULT'ﬂ]GRUB_CMDLINE_LINUX_RECOVERYii

Bl EMFSERMRET Xen NIERFAESIA. £ TEARAIS, ST

FE T HREPME Guest BYELR SLES 15 SP3



root=/dev/xvdal disk=/dev/xvda console=xvc
SR
root=/dev/vdal disk=/dev/vda

EER, BEEXMRI xve KEIEHIG (B1W xved) BIFFESIA,

5. 8% /boot/grub2 =% /boot/grub2-efi BF (LIVM EEMNERNE) FH
device.map. HFAEMEFIREM xvda BXA vda,

6. ERNHHRINLE, 1BIE1T

grub2-mkconfig -o /boot/grub2/grub.cfg

17.2.3.2 E# Guest LITE KVM F5|&

1. EMAGLUERRMIABRITIER G, JIHEENERIG, HER xve? EHERNTSHE
o

tux > sudo ls -1 /etc/systemd/system/getty.target.wants/
getty@ttyl.service -> /usr/lib/systemd/system/getty@.service
getty@xvcO.service -> /usr/lib/systemd/system/getty@xvcO.service
getty@xvcl.service -> /usr/lib/systemd/system/getty@xvcl.service

# rm /etc/systemd/system/getty.target.wants/getty@xvc?.service

2. ¥ /etc/securetty Xff. ¥ xvco &N ttySO,

17.2.4 F#H Xen VM Guest Bt &

EFNBIAFHERI Xen VM Guest WERE , LUK T 8ETEIE1Z Guest EN KVM Guest AN
2| libvirt PENELHEMSEER.
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17.2.4.1 54 Xen VM Guest Bt &
BESH Guest WELE HREFEZENXEF, Fila0:

tux > sudo virsh dumpxml SLES11SP3
<domain type='xen'>
<name>SLES11SP3</name>
<uuid>fa9eadd7-8f95-30cO-bce9-9e58ffcabeb2</uuid>
<memory>524288</memory>
<currentMemory>524288</currentMemory>
<vcpu>l</vcpu>
<bootloader>/usr/bin/pygrub</bootloader>
<0S>
<type>linux</type>
</0s>
<clock offset='utc'/>
<on_poweroff>destroy</on poweroff>
<on_reboot>restart</on reboot>
<on_crash>restart</on crash>
<devices>
<emulator>/usr/1lib/xen/bin/qgemu-dm</emulator>
<disk type='file' device='disk'>
<driver name='file'/>
<source file='/var/lib/libvirt/images/
SLES 11 SP2 Je0S.x86 64-0.0.2 para.raw'/>
<target dev='xvda' bus='xen'/>
</disk>
<interface type='bridge'>
<mac address='00:16:3e:2d:91:c3'/>
<source bridge='bro'/>
<script path='vif-bridge'/>
</interface>
<console type='pty'>
<target type='xen' port='0'/>
</console>
<input type='mouse' bus='xen'/>
<graphics type='vnc' port='-1' autoport='yes' keymap='en-us'/>
</devices>

</domain>
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https://libvirt.org/formatdomain.html 2 ERMETHX VM Guest #81ARRY libvirt XML & HY
ﬁéﬂ{%l@\o

17.2.4.2 X Guest ECER—AZEE X

BEEXNFHI Xen Guest XML BEE#HIT—L—RRMEER, HREHETE KVM BREIRREF i
1To UTHLNF 2 EBIMEF I EIAME Guest 19EH, BEER, EHNAKEEFHAZEGET
HIFRFE XML 75,

O =7 FEENsE
RNTRRXMLEEXHFRHT R, BNXEPIEER XPath &%, H10, WEXRSR
<domain> txieHHY <name>,

<domain>
<name>slesllsp3</name>

</domain>

¥ fER XPath 35151 /domain/name,

1. ¥ /domain FTTER type BMEM xen B kvm,
2. AP /domain/bootloader FTt&EEBS .

3. &B% /domain/bootloader args JT&EEBS.

4. ¥ /domain/os/type JTEEM linux EXA hvm,
5. £ /domain/os Jt& N4 <boot dev="hd"/>,

6. £ /domain/os/type JtERARM arch B4, TlEZHERN arch="x86 64" T
arch="1686"

7. % /domain/devices/emulator Jt&EM /usr/lib/xen/bin/qemu-dm' &S /

usr/bin/qgemu-kvm,

8. WESFEPME (PV) Guest XEXHVE- MEEHITLL T EX:
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* 3% /domain/devices/disk/driver B name BMM file E2XH qemu, A
B type BMLIEEHEIRLE, flw, BREMEIE raw # qcow2,

* ¥ /domain/devices/disk/target 7tEM dev BMM xvda EXHR vda,

* ¥§ /domain/devices/disk/target 7TERI bus BMEM xen BXA

virtio,
9. MB/MMKEORHITUTER:
* 9NR /domain/devices/interface FEXT model, BHRHE type BHEE
B virtio
<model type="virtio”>
o fHBRFRE /domain/devices/interface/script 243

o HiP% dev BMLL vif. vnet 5{ veth FkBIFFE /domain/devices/
interface/target t&. IRFENREEXMLE, 15 dev BEXRNIZE

Fo
10. X% /domain/devices/console JTHEISD (WMREFEE) o
11. £B& /domain/devices/serial JTHEHH (WIREE) -
12. ¥ /domain/devices/input JTZEHBY bus BEM xen BHAH ps2.

13. 7£ /domain/devices FTE TFARIMUTEXAFIIKINEEN TR,

<memballoon model="virtio"/>

) #F: ’ES
<target dev='hda' bus='ide'/> EHITEMMLE T M Guest RIERALRTTHE
X, dev BMiIET “B1E ®EFBW. RINEEFRIEEFFIEENIEERZIFS Guest 121E
AREPIGEBTNN, Hitt, ErIeREE G| SMBEEFG T LEERSY,
i, WNR5|ISMBFEFTHIREE N hda2 , B KYMMEEA sda2, B5E5ISmE
BFaESITM
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[...] root=/dev/hda2 resume=/dev/hdal [...]
BN

[...] root=/dev/sda2 resume=/dev/sdal [...]
MRZBHEPME xvda €&, BREEHRS

[...] root=/dev/vda2 resume=/dev/vdal [...]

M, VM Guest FIE4£7E KVM IFEH5| S,

17.2.4.3 H#5 KVYM Guest Bt &
SSHE_ERFRBE MG, BH KVM Guest WERZRECBI TR

<domain type='kvm'>
<name>SLES11SP3</name>
<uuid>fa9ead4d7-8f95-30c0O-bce9-9e58ffcabeb2</uuid>
<memory>524288</memory>
<currentMemory>524288</currentMemory>
<vcpu cpuset='0-3'>1</vcpu>
<0S>
<type arch="x86 64">hvm</type>
<boot dev="hd"/>
</0S>
<clock offset='utc'/>
<on_poweroff>destroy</on poweroff>
<on_reboot>restart</on reboot>
<on_crash>restart</on_crash>
<devices>
<emulator>/usr/bin/gemu-kvm</emulator>
<disk type='file' device='disk'>
<driver name='gemu' type="raw"/>
<source file='/var/lib/libvirt/images/
SLES 11 SP2 Je0S.x86 64-0.0.2 para.raw'/>

<target dev='vda' bus='virtio'/>
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</disk>
<interface type='bridge'>
<mac address='00:16:3e:2d:91:c3'/>
<source bridge='bro'/>
</interface>
<input type='mouse' bus='usb'/>
<graphics type='vnc' port='5900' autoport='yes' keymap='en-us'/>
<memballoon model="virtio"/>
</devices>

</domain>

BREFREFEINENEBRTHENXXHEH, FIa0, =FH SLES11SP3.xml, EHEEH
ZE, EREHIFIZRIAR /etc/1libvirt/qemu Xk,

17.2.5 1E# VM Guest

B VM Guest BEEH I Guest IRERALMENENERZ G, 1BXARIE Xen Guest H1E
KVM B ERERF Mz TH I ERRAS,

1. UL root B Miz4|Ei51T shutdown -h now, LUK Xen EH_ERY Guest,

2. IRIEFEEHIS VM Guest XEXHIER X 4. FOAREERIE Xen HAESUHM /var/
lib/xen/images E#I%| /var/lib/kvm/images . dREZHiF*EIE VM Guest,
MATREFELL root BelEE /var/lib/kvm/images BR.

3. SURHTEL, AREIEME libvirt &

tux > sudo virsh define SLES11SP3.xml
Domain SLES11SP3 defined from SLES11SP3.xml

4. KRIEH Guest @B EEST1E KVM BEEEHH,
tux > virsh list —all
5. 8B E, EaLBERBL:

tux > sudo virsh start SLES11SP3
Domain SLES11SP3 started
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17.3 EZER

BX libvirt BNFHE R, BEE M https://libvirt.org 2,
https://libvirt.org/formatdomain.html 2 ERETHEX libvirt XML AEXHEZ AT,

https://documentation.suse.com/ 2 RY SUSE Linux Enterprise Server XA T H X
Xen 1 KVM EBHMERVIFA(E R
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18 MWEEZRIFIET

18.1 WEEEOEFRT(

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,

18.2 ZIFIRTVRYIRER

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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18.3 ZEFRIANEUIRTEIENZMIN

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,

18.4 R1FIRIUKIIERERISEMD

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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18.5 FHIFREILX LA ERZBIFZMM

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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19 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 )

19.1 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,

206 KVM: M kvm_clock SLES 15 SP3



19.1.1 EHMITEEZE

FEME kvm-clock BEIFRERT Windows* 2R %, XF Windows*, i&EfEA Windows
At B ARS T A #H1TEIRL

19.2 Xen REIMWIETIISE

£ Xen 45, BERRETE Xen EWNLS Guest ZEI#H1TEYEIRIZ AR BYEHIZE /proc/sys/
xen/independent wallclock., FINTHECEIED tsc_mode. LLETHSEEAIEITEL
23%F Guest BYjE1 5 Xen BRSZ2BEP WA E. HEVAE 07 EEBKRSEREFNRHEFIFR,

BxX tsc_mode MEZAMT, 550 xen-tscmode FTI (man 7 xen-tscmode ),
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20 libguestfs

FEHMT R R IR AN TE SO AR (BRI AT BRI EIX EE Guest B
(EEAMBREEIZFHIZING , BEXMTH ERLHIERELSHEENN

P&, libguestfs @A F L LIFEFUEEE I HERIRMGA— C EEM—AMN TH —

R T S MBREERFHEIZINGHETT, MAGFoRERFEEEMNEL,

O ==

2B AMD64/Intel 64 KR LE T2 Z1FEA libguestfs TH,

20.1 VM Guest #/EHLR

20.1.1 VM Guest #2{EX S

HEE RGN TE X XA Z Linux IR S —RBR A, BRI RS TAKIAIE.
REXEX MU REERENESE, NREHRMER, T AR Guest BEIERIEZHME
7. B8R, BMEREMRERAXETHR, WA —EREBHENXKL, FohRIE Guest HAEIRIREIL
ZIREINTMBL:

o MR MRGIEIMUFRIFE, BEENHENEEFHS —T KA RIARRE,
AJRE R FEENE R BRI,

o et REEMEIERNBEIFIZEHRE root AR, MNRMEFZRIFEHD, Hith
R M#IZFE TR LU R E AR

o BERMEIR. EMSIEMCERENEMAHNITREERNNT R, NMRETMHENG
TERBRE T A EMRHAITEIE, AIRERSREME EPMLIEHIE LI E thia)H,
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20.1.2 libguestfs B9i&it &

libguestfs C EERFREMOIZE. IHRIFECKEMA (VM Guest) HEEIRER, EXREEERT
Perl (https://libguestfs.org/guestfs-perl.3.html) #. Python (https://libguestfs.org/guestfs-
python.3.html) 2. PHP ({X[R 64 fiii+&#1) #1 Ruby (https://libguestfs.org/guestfs-
ruby.3.html) 2 HEMIBESYE. libguestfs TFH root IXPRENEIIAIR] VM Guest BB, FHiZ
HZ E A EEIR T S AR,

libguestfs 12117 % B FiHRIFEDL VM Guest IERMEGESHNEANTH, XETAREMHINTIN
fe: EEMEIE Guest AZPHIX M. B HIZAXT VM Guest #1TERN. ISMIE R/l AE=IE)
FIHER. BIEE Guest. BT V2V B P2V &%, HUITEMD. 52bE VM Guest, MEIUIGHEZEFNEE
BRI KN

L5 xEXK

PINIESLBS WL L5 libguestfs TR, XAJRESSFE VM Guest & LR R

o libguestfs TRSZAMEIEEXEM, B EMIIBE—K.

g, KEMHBLSHLEE --ro (RiR) &, &0]LUER IIATUR 65 < XEXEI LA
Pl LEREITAIRELLIRFIRHA—, Ba] LU REERITFRIXEE,

20.2 RHFERE
libguestfs @it 4 MR EIIRMH:
e libguestfs0O: fEMftE CE

° guestfs-data: BEBMMRERNERINZEXY ((EFE /usr/1ib64/guestfs
)

* guestfs-tools: il guestfs TH. FMIIF /etc/libguestfs-tools.conf B
BXH,

* guestfs-winsupport : £ guestfs TEHIREIXT Windows X Guest Bz HF, X
CEELIE Windows Guest BY AT LU HAFE, 0, 7E4E Windows Guest 3187
KVM B,
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BHERG ERE guestfs TR, EiB(T:

tux > sudo zypper in guestfs-tools

20.3 Guestfs TH

20.3.1 fSEREE

guestfs-tools AR TRAERFIARFEEMVEEME, LttThae@iE AR PRRERN.
AR AN E RIPHETER ARG B MNINTRERM, Guestfs TRINERAQFF guestfs AP
HFRBThEE, HEMRITEN ELRMMEE LUK /usr/1ib64/guestfs RBIXHENE IS
o

20.3.2 SZHRBXHRGMBEEREG
Guestfs TRXHEMXHRS, BiF:

* Ext2. Ext3. Ext4

* Xfs

e Btrfs
7 35 MR SR =
* raw

* qcow2

5 TFNXHRS

Guestfs AJREE S #F Windows* X £ (VFAT. NTFS) . BSD* # Apple* XH R4,
IR B IR (VMDK. VHDX...) o BXEXHRSEEERMEGEINTE SUSE
Linux Enterprise Server ER"Z 1%,
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20.3.3 virt-rescue

virt-rescue FEPFHKIE CD, BRETFEMN, BTHEIRM CD, virt-rescue AP IREKEE

ShRA—LEERENMETR, FIRTHRERNE E RIS E RGP RYE,

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) :~ #

BIIE B LURURIETNIZTT VM Guest B9

(none) :~ # 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 QMOOOO1l-partl / ext3 defaults 1 1

211 virt-rescue

SLES 15 SP3



20.3.4 virt-resize

virt-resize AFIREEMEENA/N (BRICNESEKRD) , URFABEFEEH
EADXEIARN, BHERXES XK,

378 20.1 : ¥ B
FTENDTRIERG: 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 TERITRMBEAE BN — HIE BB T8 B FHEFRE A/ EHEH
W, A truncate m<AIEEE A/ NBIXHE:

tux > truncate -s 32G outdisk.img

3. /A virt-resize AEMEMEIIA/]N. virt-resize EXX ke NIR{G % H ARE
EBEMMNNENS:

tux > virt-resize --expand /dev/sdal sles.qcow2 outdisk.img

Examining sles.qcow2 ...

K K 5Kk >k 5k >k Kk >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.

k3K >k >k 3k 5k >k >k okok
Setting up initial partition table on outdisk.img ...

Copying /dev/sdal ...
© 84%

00:03
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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. AR B EEMRIBAZEIRER

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. ERMEERERER VM Guest, BIAEIEITIER, ARMERIBERE,

20.3.5 Hfthvirt* TR

FL guestfs TRRILURHERES — HIINEEMRIEXMH, HERNEXEDBER,.

20.3.5.1 virt-filesystems
It TRRAFREEXUEMREHEINPHIXGRSE. SXMNEESHER.
tux > virt-filesystems -1 -a sles.qcow2

Name Type VFS Label Size Parent
/dev/sdal filesystem ext3 - 17178820608

20.3.5.2 virt-1s

virt-1s AJ7HEMNSEERERHIXEHR. XX REN. FREMFER. IS
EZITERB, AXMERT, STERNVAHRSHREER, EFHE libvirt Guest Y
BR, B -d ETUETE Guest BiF, WFHERE, BER -a T

tux > virt-1s -h -1R -a sles.qcow2 /var/log/
d 0755 776 /var/log
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- 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.log
- 0644 5.1K /var/log/YaST2/curl log

- 0644 1.5K /var/log/YaST2/disk vda.info

- 0644 1.4K /var/log/YaST2/disk vda.info-1

20.3.5.3 virt-cat

virt-cat SLITIREATERGBAEM (HERE) REENXHNRS. TLIEES
MR, EXMERT, XEXHZZHREKE—E. SITXEIBLAZURER (/7))
FRRTER R

tux > virt-cat -a sles.qcow2 /etc/fstab
devpts /dev/pts devpts mode=0620,gid=5 0 0
proc /proc proc defaults 00

20.3.5.4 virt-df

virt-df 8T TERTFETREIMMIXERS LWATATE, SEMTARE, EAYEET
DELEEIMBIEE X)), MEETSEEUERGRNEU R REMERANTEE,

tux > virt-df -a sles.qcow2
Filesystem 1K-blocks Used Available Use%
sles.qcow2:/dev/sdal 16381864 520564 15022492 4

o°

20.3.5.5 virt-edit

virt-edit ssITTRARBRIEEETMAEMT (FHEEMRE) FRIXH
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20.3.5.6 virt-tar-in/out

virt-tar-in FIEREZED TAR FHEBERED EPWIHEMR GRS 2 libvirt 5, virt-

tar-out FIRFEPMWIHEIREG B RITEM TAR 7,

tux > virt-tar-out -a sles.qcow2 /home homes.tar

20.3.5.7 virt-copy-in/out

virt-copy-in RIGAMELE R H B REH I EHWIEEREEE R AT libvirt 15

. virt-copy-out B MEIMVIEZEERMEGI R/ libvirt IR EFIXXHH B Ro

tux > virt-copy-in -a sles.qcow2 data.tar /tmp/
virt-1ls -a sles.qcow2 /tmp/

.ICE-unix

.X11-unix

data.tar

20.3.5.8 virt-log

virt-log FIE/RERM libvirt 8. EPWISHERGRIAEXH. NREET guestfs-

winsupport B8, virt-log BRI 2R Windows EIMWIHEEMENEHEE.

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="EventlLog"></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>
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<Computer>windows-uj49s6b</Computer>

<Security UserID=""></Security>

</System>
<EventData><Data><string>WINDOWS-UJ49S6B</string>
<string>WIN-KG190623QG4</string>

</Data>

<Binary></Binary>

</EventData>

</Event>

20.3.6 guestfish

guestfish REFHREMEREMIXERFZNINEMGSITIR, ©FHA libguestfs HA
FF guestfs API BIFR B INEE,
RETA:

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 /
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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 QMO000l-partl / ext3 defaults 1 1

20.3.7 KPR FEHE KVM Guest

Libguestfs Ief 7 AT ZEBH I Xen EEWLSAIIENEZIR 9 KM Guest WTH, % 175 “Xen
2 KUM BT 4ERT BB T M Xen 5] KVM IAR, T—TENB— MM BE
MRS KVM T E .

SUSE Linux Enterprise Server EARZREGYIIENIEIR S KUM iT8B . LLLINEER A A ATR
BiARo

BRMETENFBEREGXZMENNGER, AREXEERLREZIRARSSE. BLIIE
B, BEITENLET—MER virt-p2v # kiwi TEESHINREA,

i3#220.2 : f#F VIRT-P2V
1. FEAUTHRSETEMENREE:
tux > sudo zypper in virt-p2v kiwi-desc-isoboot
Q =
XESBRZERNFAEIZE— AT EIERS| S DVD YISO %, =HE, Ehn]

LI B2 PXE 3|1 SM1%; BXEH KIWI #92Z PXE MERVFAER, 52 man

virt-p2v-make-kiwi,

2. BIEKIWIECE:

tux > virt-p2v-make-kiwi -o /tmp/p2v.kiwi

-0 EXTEfAAEIE KIWI ECE,
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3. NREE, BERELEMMECETH config. xml X, B30, 7£ config.xml HiFEE
KR RANRERF.

4. £/ kiwi 9 1SO BR{K:

tux > kiwi --build /tmp/p2v.kiwi@ \
-d /tmp/build@® \
--ignore-repos \
--add-repo http://URL/TO/SLE/REPOSITORIES@® \

--type iso

FR E—FHRERH KIWI BEER B R

0O KIWI BBATEMREMRD ISO MG NEMAEIEERNE R,
© fER zypper 1r -d BREVIGEMEEZEZER URL,

BN EMEFEEER— --add-repo &%,

5. £ DVD 8¢ USB igI1Z# EZIR IS0, EMALLEE ARSI SEIFRBIITEN.

6. RFETNE, SEREIRMICIARS BNERAT, RSHZER virt-v2v RS
A9t B
INRWLZIRELL DHCP BFIREE 2, BRELECE WAIRAITH YaST MR E W IEHE,
BEHNEEEEH U ER SR T I,

7. EEBEROEENMEEZED, FEX VM HBIE, FIMNSERN CPUBENNESE, UKE
PINZ R,

Q =
NRARENCXLELIE, IR MGRINRIRA raw 18 ATRIER HIEUFE
NPT B IURE U AR T

BLEE A SR R R A8 local B libvirt 3. SB—FA A I BRR
MECEME D EFFRPEXNEBEZR. ARG, aILUET virsh FAXLANBRENXH
libvirt R IBRYHT Guest, 58 75 AR E A IRTE 1 (77 F ER PR E X B R AV BE AR BRI,
KA libvirt RAIRRIVFT Guest,

BEAIREIR IR ZE .
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20.4 &EiE

20.4.1 Btrfs t8xHJ[a]R

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 file systems 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 file systems 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 /

20.4.2 IFIR

7z libguestfs ig @& BUHAITESER, PILUEAFIREE LIBGUESTFS_DEBUG=1 %K/
RAEHER. EUEMT guestfish SRR BHE N ap</API ER, BERAIFIREE
LIBGUESTFS_TRACE=1,

219 i SLES 15 SP3



20.4.3 1libguestfs-test-tool

libguestfs-test-tool E—MNiXER, ATFHREERR libguestfs HRERBER L. E
=52 guestfs IMENAEISHNERNAT, AFRIE—NIHMGEHEXREZE0. MREK
IHis1TEIEREY, MM RHEERN N Z2ERUTER:

20.5 BEZER

e libguestfs.org (https://libguestfs.org) <

e libguestfs FAQ (libguestfs & llial@l) (https://libguestfs.org/guestfs-fag.1.html) 2
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21 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
21.1 4T QEMU GA 8%
QEMU GA BEMiIFZ AN i< RERZMMA libvirt @, BENE 2147 "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

},

21.2 EE QEMUGARMIvirsh 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 FRYAF KA IKER <,

virsh domfsinfo

BRIEEIETTRIESRERHBIX R RTIR.

virsh dompmsuspend
ERCIETEIETTH Guest,

21.3 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 REXHRFRIFHH LN — RIFEFFRIFAE /0 #IEHFRERE R
&, UEEEREHENTEHITEARSE,

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 IAEFIEEXEMN CPU HEIIER.
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214 EZER

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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22 X4 TPM =428

22.1 &7r

SRR (TPM) 2EAMEBZRRIPEANMEBLES. XTER TPM A XL 2R
RAANRME, W4 TPMEBEZ—MEFRGT R, S TPMIKEMALL, ZIEEII]
LURTRIER Guest FaAIgPREo b5, ERILIGEEMITE TPM 7S 1.2 5 2.0 ZiE))i%k. QEMU
SEFUTREEFREEIGE TPM 1ZHI2E:  swtpm &,

22.2 FoRFMF

BEBRRE libvirt ENKIFR, ARTRLEAERRG TPM R, BENE 62T
EfT yast2-vmiERT HREFRMNEMLERSREZ —

22.3 L&
SEEFRWRME TPM NS, BRE swtpn REE:

tux > sudo zypper install swtpm

22.4 3% swtpm 5 QEMU ¥Ec(EH

swtpm IR =MERAIEO: socket. chardev M cuse, UTIEESNA socket %
Ho

1. VM BR (a0 /var/lib/libvirt/gemu/slel5sp3) HEI&E mytpmo BR, A
F#&1E TPM RS

tux > sudo mkdir /var/lib/libvirt/qemu/slel5sp3/mytpmO
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2. B8 swtmp., BECIE— A QEMU ERMNERZEFTXH (B0 swtpm-sock) :

tux > sudo swtpm socket

--tpmstate dir=/var/lib/libvirt/qemu/slel5sp3/mytpm0 \

--ctrl type=unixio,path=/var/lib/libvirt/gemu/slel5sp3/mytpm0O/swtpm-sock
\

--log level=20

©) 127 TPMKRZ 2.0
BINERT, swtpm /B0 TPM hivds 1.2 #EM28, FHRIIEISSHVIRSEEFE
tpm-00.permall BERH. ZE6IE TPM 2.0 £, BEEITIUATHL:

tux > sudo swtpm socket

--tpm2

--tpmstate dir=/var/lib/libvirt/qemu/slel5sp3/mytpmO \

--ctrl type=unixio,path=/var/lib/libvirt/gemu/slel5sp3/mytpm0O/
swtpm-sock \

--log level=20

TPM 2.0 RS HETFTE tpm2-00.permall BHERF,

3. BUTHLTEEAME gemu-system-ARCH a3

tux > gemu-system-x86 64 \

[...]

-chardev socket,id=chrtpm,path=/var/lib/libvirt/gemu/slel5sp3/mytpm0O/swtpm-
sock \

-tpmdev emulator,id=tpm0, chardev=chrtpm \

-device tpm-tis, tpmdev=tpm0O

4. ITITATEL, LARETE Guest REERILAGER TPM 185

tux > tpm version
TPM 1.2 Version Info:

Chip Version: 1.2.18.158
Spec Level: 2
Errata Revision: 3
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TPM Vendor ID: IBM
TPM Version: 01010000
Manufacturer Info: 49424d00

22.5 ¥ swtpm 5 libvirt &fcEA
E¥X swtpm 5 libvirt #BEFERA, BEELUT TPMIGERME Guest XML FSEH:

<devices>

<tpm model='tpm-tis'>

<backend type='emulator' version='2.0'/>
</tpm>

</devices>

libvirt ¥ B8zh/ Guest Bzh switpm, BARFERAIFIRBERBEI. RFRKFE /var/lib/
libvirt/swtpm/VM UUID HE)ZEMEREY permall X,

22.6 {¥F OVMF Elff#1T TPM =

YR Guest FERFAKEIMVE M (OVMF), ©IFER TPM RMELH M, vILITE /sys/kernel/

security/tpm0@/binary bios measurements FEEEHRHE

22.7 HRIR
o HREBFRE https://en.wikipedia.org/wiki/Trusted_Platform_Module # TAE_E£E T

87 TPM,

o B 6E "LEEMVAMN" PNBTUWATE SUSE Linux Enterprise Server LB ER
EINEIFIR,

o BXUMAER swtpm BATEEFMIT (man 8 swtpm) i,
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e https://libvirt.org/formatdomain.html#elementsTpm 2 iR T TPM FII¥4H
libvirt #5E

° 647 "% UEFI 2F RAAT WA OVMF B UEFI Elftf.
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23 IREEIMWLEA

AHNABUNEIEE FH A SUSE Linux Enterprise Server 15 SP3 1EA B EN.

Dom0 FYFEHESKIBE 5 SUSE Linux Enterprise Server i &ERFRIEHERMER, RIZARN
EMSMEY CPU. HAER. NTFMIML IR BEH R MXIBIFRE VM Guest Z4ERIFREN,

O &#®: BER
M, MR VM Guest RUEEIREVIIDE LisfT3 B LUARES RAMTE, Hitk
A, KSUIRH—H

P ENBERLES TG ERERTT, BEREEIFARIVIAE, 15E1T YaST e
2, WwEME > R8I0, ARER Xen EIMIEVARS SFHITRE, HWAILITE YaST RERRIRE
> ZERBREEREFN TERRITRE,

Z& Xen e, ERHITEN, HESISERSLERFTANNNEAES Xen WIZATET,
BYEFEErREREN. N THRRTERMVERR, BETMREREIT YaST Bl EH,.

23.1 EESEBERMEIN
EEN _ELEFHECE SUSE Linux Enterprise Server I#1ER ST, 5L TRIELERANE
W
o NRIZFENZIRENESN Xen ENIEBIT, IBIBTT YaST 740 > 5|SMEAERF, FHEUE Xen 5
STERRIASISE S
o 7 YaST B HERE > 5| FMEBERF.
o REIASIF BN Xen 175, ARRHEENRIME,
o BEHETH
o NIRGREMRE, BNERMNEN EREEIME PRI ARRFFHE,

o NRIEHTEEREREE Xen TNWEWIKE, BERXER—MRE. BIERRMHE
PR ERAURYIREIAZ R, TAZERERRAFIREIERT.
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Q iiE: WL
DomO0 MiZLUEIMKERIE1T, ALt irgbalance & lscpu HETERSRMESHRE
4.

23.2 EIE Dom0 RTE

FELABIRY SUSE Linux Enterprise Server hR4<9, Xen ENHEIARNGFLEERERAEE
NAIRERFE 7 ECL Dom0, HERBSEKRN AT, SEHMABEE, AFEXB5E)

M Dom0 #ITREKTLIB T, ITHERREZ L, FtRZEENEEEZA. M SUSE Linux
Enterprise Server 15 SP1 745, FRIABZRABEmSEKINET, M=ZE/9 Dom0 73EE 10% BIFEML
YIIBATEIMID 1GB, 0, EYIERTFEA/NA 32GBHEMN L, %5 Dom0 38 4.2 GB AT,
BAMIZFEHEINIE /etc/default/grub H{EA domO mem Xen #p<1TiE, 0] LU
¥ dom@ mem ZEBAENYIERTEKR/N, HTE /etc/xen/x1.conf F/ZH autoballoon
EI, RIMEIRTT .

Z&: Dom0 HERE

73 Dom0 REBHAEERRF EN LIZTTHI VM Guest #E, EXN Dom0 AT VM
Guest IR EmMEEAMEE 1/0 BRSS. 18 Dom0 REH AR, EMNEEEI Dom0 iz
THEMTEOS, —RME, ROZGREERIEMEIMTBIAREARN—IFREHE Dom0
BIREKRD

23.2.1 &E Dom0 NTFHEC

1. BWEFZEN Dom0 HEHAF,

2. £ Dom0 1, A xU info UEBIHEN LUHANARGFEE, IJUER xU list &5
HaE Y a1 Dom0 HEHINTE,

3. Y548 /etc/default/grub #HiE% GRUB CMDLINE XEN %I, FHEE
dom@® mem=MEM AMOUNT , ¥& MEM AMOUNT Bt EHEL Dom0 RARNER, &
K. M3 6 LUEEAR/NENL, Fign:
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GRUB_CMDLINE XEN="dom® mem=2G"

4. ERETENUNABES.

0O #F
BX Xen BX5|REBEXIMMNELZAT, BEEN (EEEDE) , B 14E “S|SNEER
GRUB2” ,5$£ 14227 “/etc/default/grub X" ,

& Xen Dom0 R7E

3 GRUB 2 FRRY Xen BREEZFEA XL TEHEEF domd_mem= 17N

B, F7E etc/xen/x1.conf HZH xl autoballoon, &M, FEH VM B

KXW HAHLIME XTI EES Dom0 AESIKEITEIR. Fith, NREH Xen

1EET dom@_mem= 3EI, BTE x1.conf HHM autoballoon=0, Hi&

& Xen dom0 memory (Xen domO0 A7F) (http://wiki.xen.org/wiki/
Xen_Best_Practices#Xen_dom0_dedicated_memory_and_preventing_dom0_memory_balloonir

23.3 £EPME Guest I

TEEEIME Guest B, ERIARRE—MEPIH Realtek R, A, EHAUERAIBERW
HIXEHIZFRKEIE Dom0 5 VM Guest Z[ERVEl. FIAMBERT, XM MEOBEEILE VM
Guest, FANBLERFERANIKNIZFERXR MEOHFE.

£ SUSE Linux Enterprise Server B, ERIARBFEPAEN-KAIH VM Guest £/, BTN
REIIN T -

1=
EFFAE Realtek MFZ EREIAMLIEZO, BFEE X BEER vif &EIHDIEE
type=ioemu., RHIEEW FAR:

vif = [ 'type=ioemu,mac=00:16:3e:5f:48:e4,bridge=br0"' ]

x1l.conf FH% man 5 x1.conf FIRETEX x| ELEMNEZ AT,
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FEPIME
YNRIEE type=vif EREER SR, [EAFEMLMEREO:

vif = [ 'type=vif,mac=00:16:3e:5f:48:e4,bridge=br0,backen=0" ]

1RIAFD S B
MRBAHEESIRME LARRMET, RFREEERBEMESAIA, x| EB&WN FFR:

vif = [ 'type=ioemu,mac=00:16:3e:5f:48:e4,model=rt18139,bridge=bro"' ]

EXMERT, MTE VM Guest FEREA—IMRILREL,

23.4 BohEPWLEAN

NRIEMLET MR, HENSISNSETR GRUB2 5|SMERER, BEREFRESE
Xen W, R I IEIENE] B B E PN EN

Q iE&E: Xen M Kdump
£ Xen H, BAEEEFIBENGERR. NREFEN Dom0 FMMENZRE RS
A7, FTHEBREERFRREBLAR. Ht, FERKSE crashkernel=size HNME
kernel 17, MABEEZITREREMS|ISSE,
B crashkernel Z8ENFAER,FEN (ZE D ITHHEERED , 8 18F “Kexec M
Kdump” , %8 18.4 % “itE crashkernel SEEA/NN o

9N GRUB 2 KEFRAREE Xen &M, BRELZESRE, HRWIEEEH GRUB 2 5|1FME
B, MRLERERER Xen BWANBE R TR, 15IE1T YaST M EE, ERETIE
28, AREE Xen B ENARSS 2 ITRE

S5IFBAEERERG, Domi EPMIRERHH ETHERREFR, IRERREELS

H, N&EResL1THR,
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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 RS, BBWE 1927 “Ken AT EE
-

BEXEEEMIBFAESE, BERNE 255 "EEEUEINET o

23.5 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,

23.5.1 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

23.5.1.1 B x| #ITEhESIEIK

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

23.5.2 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

23.5.3 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,

2354 &Ei5
TERLERT, R% VM Guest AR A SES A, ATRNB—LEMBMRERRS %,

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,

2355 EZER
EEW EMN—EZRIRHTHEX PC EBNEBEER:
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#

23.6 USB EHi&

ELEI Wi AR RN EN] USB IR EIBE Guest, F5—MAE AR ERARING USB &
2%, S _M757AR A PVUSB,.

23.6.1 #*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,

23.6.2 f=IARY USB g

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"']

23.6.3 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:
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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

BXEMEE, BB MW https://wiki.xenproject.org/wiki/Xen_USB_Passthrough 7,
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24 EIAMSS

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,

BEXEEMFNES—MRERS, BBRE 0117 "W o

24.1 Guest R I

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,

24.2 Xen FEFFENAIEE

&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 24.1 . ECER&AC IPV4A 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 2517 AL —Xen BETE” R, @I ELL alice BY vif #FHORCE LT
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

243 tIERRMEIRE

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 24.2 | 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 25171 AL —Xen BIETE” PPRARER dolly B9 vif #EOAE.

b. X TE—II:
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bridge=bro
C. AINLATAREES:
vifname=vifdolly.0
d. RN TRRERATFIRERZORMZ:

script=/etc/xen/scripts/vif-route-ifup

e. FEMECEH BN VM Guest,

4, HRFBBEESERE VM Guest REB5EHo

b. 12& Guest IP 2&H1&E /7 192.168.100.1,

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,

24.4 WRECE

£ Xen RAI AR ZAITTHINSERE. UTRERIAREE:

24.4.1 EPAMESHRYH TR

a. £ x1 console DOMAIN ¥JH5 VM Guest WiFHlR, ARER,

C. 79 VM Guest feft AT &R VM ENARSFHIENERBMEGAM R, ALk, B TE

£ Xen A, fERILAPREIEEIA Guest FEIA RIS AT EA RIS T iaRR., BECEIZIRE, FE

WEBE 51T U —Xen BEETE” A& VM Guest BiE.
FREXMHS, LEREEDEMUMTIIESE. BB TFR:
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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"' ]

2442 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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25 BEEIMEHFR

BRYERBINE libvirt FE (11309 “FER Libvirt BEEMLT ) B, EIEeILTE
TR ER xU TEREIE Xen Guest 13,

25.1 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 sSHERFERAZE Guest 15, BrRIFNTERINE
F libvirt B virsh # virt-manager TH, BXFAEE, HESW £ 11459

“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,

25.1.1 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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f5125.1 : 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.

25.2 HEnhREz5h Guest 15
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,

25.3 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.

25.4 BIERIHENES

TRI AR Guest IECE X RIS MIFEEN BT8R (TSC) (BXIFHER, BES
WE25.1.17 “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,

25.5 1RTFREIAL

312 25.1 | REFEMNB 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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25.6 E R

312 25.2 | RS EIUNEY HEIRES

1. BREME NS R R R R AR B,
2. EZHIFEHHN

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

25.7 REHMIIATS

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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26 Xen FHEBRIGH

26.1 BY)IEMEFISEMET R EIAEE
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,

262 AT IR IR B RN AL

SMSNAMEEME (FEIE 26.1 7 “FYIEMEF LSRG R R ) M, Eharll
R A £ R 0 R AR B

TERI ARG BENERST —NERA T 21 Ceph 28 cephx H1H3EIER RBD (RADOS 3Ri&
&) .
disk = [ 'vdev=hdc, backendtype=qdisk, \
target=rbd:libvirt-pool/new-libvirt-image:\
id=1libvirt:key=AQDsPWtW8J0oXJBAAyLPQe7MhCC

+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"' ]

26.3 ETXHRIEMEENES 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.

26.4 JFERISERIKR/)

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—DEIUEBANIARRXNHERIXAHERSAZ 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/IMERBRIFAES, BSWE 2827 “HHIRESIHFIEETE" -
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26.5 ATEESRIETFHEAVRIZ

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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27 ML ECEEDAIRE

AT RNABNT AR BEIRACIFHE KRS E MRS RNSRAEEESMNEE LT, X
ERBNERNSEER, AFEWEFTRRIFIEEIAESER Novell, Inc. #3255,

27.1 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

27.1.1 FEPOTENLERIES 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

27.1.2 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 IRENZZBYFAA REHMIVER T LUREFENRY CD, RISIBIERFRAE Ao
Ihee, CD NZ=BmEREXGRAR, EP CD IREZEARIATME CD EA#E. eflicE
HNRTEE
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27.1.3 AINEEA CD 1%HY2s
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. N\ fEAMENIREEE SR CD 5§ 1SO BUEGME <, 5140,

tux > sudo mount -o ro /dev/xvdb /mnt

=% CD EHEIRA /mnt BRI,
REPAMINZ 1Z B] LUBT $a € R R = B A 1% CD 3% 1SO BRE X

9. MNREMWIZITHIZ Windows, EE5IFEML.

260 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

SLES 15 SP3



| RIS CD IRERSE 27 SR 1E Topy B i 2543

27.1.4 EFRESA CD 1%EXZE

1. BHREMIIETE!T, FEEBEREBETHSIS.

2. SNREEHEDA CD 3RENEE, BRI RERR HENE,

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,

27.2 ZFEIRRIAE

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,

787€:
BRI MR BAER ssh S SEREIEIMNENFHIHREEF AT &, RE
ErfEA xU s REEEIN, MUNRFEA virt-install s5ReIEFHEMNL

27.3 VNCEEZ

VNC EERATUBRAREFBITH Guest RFRVIFIR, FILIM Dom0 ERZEEZE (FFH
GRS LiAE) , WEILAMIZZ T EAER,

261 ABREEPA CD 12HY 28 SLES 15 SP3



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,

27.3.1 [EEPIIIER VNC EESIHROS

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 2517 AU —Xen BETE”
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0O &%
HIKRARIHEOSA#SRS VNC EEFSFEIRIEOSHR, VNCEERERANZR/NE
A AR S,

27.3.2 A 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
#2511 AL —XenBIETH” ,

vfb = [ 'sdl=1"' ]

BIicfE, 5VNCEEREORE, X SDL @A LLEHL.

27.4 [EHNER

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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27.5 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,

27.5.1 Dom0O

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. 5%, BFEER domd_max_vcpus=X EINE| Xen 5|F17. Alt, A TE—ITRIMNE
/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,

27.5.2 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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27.6 HVM IhgE

£ Xen 1, FELINEENERTEENMLE, XLENEAERE, BEXLEFEFRENLAEE
BIRBER.

27.6.1 EES|IRNEANSITIEE

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.

27.6.2 BN 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,

27.6.3 1E70 PCI-IRQ B#E

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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27.7 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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28 EIEMES

28.1 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 28.1: 5|SMHFBEFEE

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.

28.2 RS IR (B

ﬁﬂ%E*ﬂE’J%ﬂﬁ%’ZﬁE‘,/zﬁ AJAEE, ERAETHIARG S GIENEER R T A E
HEENEE. Alt, EaRE 1/0 #iRo

WMREZEXMIER, BROZFHRIENRE ENIETE, EFEREMWINXERS, AR
NHERAEMEENIEEIRI

ZENEHHIME X HISEIMERER, B5EA du -h <image file> @<,
SRR G SR A=iE], BB 4R, AREMXHRFERIK N,

5 R INZEEO XA
NS KRR A AL B RIBHIBRIIIR . EREHIERT, BRERIT
1Bt

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 EE: IMERHEEA
AT LUE NN SV IFFE RGN KD, BIEGBRIFE E—MURHNEALERUE, fF
F seek S¥IEMGEXHNRE, AEERNTHATHNGS:

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

28.3 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, 5 283.17 "l CPU IRE" Fhigft T A XLEIREN] CPU THRERE 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,

28.3.1 & 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. ERAZEMIE CPU ECEBohR Guest, I7E, Guest REEERE A FA LM CPU

Thak.

0O #F
libvirt EXFIHERTIBNEL CPU, BXIFAER, BSZE https://

documentation.suse.com/sles-15/html|/SLES-all/article-virtualization-best-

practices.htmla,

283.1.1 EZEER

http://etallen.com/cpuid.html 2 EIRMTHEX cpuid NEZHT,
&EILAM https://github.com/twizted/xen_maskcalc 7 FERHARZAH CPU #3i+ & 25,

28.3.2 HEFBEIBRIRIZE

VM Guest ZLFTRAVRIGE MR EEFIEEX VM MRS FBRSG LR, EMEIX—=R, &
UK HZAETF R T LPIER VM Guest RANIRX G RANE 2R, BIUAMUEEE:

e AILUEE 1SCSI, LUERMARNARZREITIARIMEENRIZE, BX iSCSIAIFHAER,
BEEI (EFEEER) ,F 158 “ZH IPNBNWABEERE: iSCSI”

* NFS BN ZERNIRX GRS, BRAMNFRBUERMIGRIEXH RS, BXIFHE
B, B8N (HFEIEERE) , £ 198 “Bd NFSHEXHRSR .

o MNRVSKREIFD VM ENARS[BHRYE, WETLAGER DRBD . XEE—EEE LIRS
Exet, BAlBEERBIMKRREERNSIE. BXFHAER, S0 L/ SUSE
Linux Enterprise High Availability Extension 15 SP3https://documentation.suse.com/
sle-ha-15/ 2 3C#4,
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o WNRRBHAVES RITIBREBEHTHZIAR, MWERTLER SCSI,

° NPIV BERCHBEHMERSHIEN. BEXMERT, IS ENBLIEREE
—MIEE . BX NPIVEIFAER, BENE 26,11 “BYIRMEFREMRE
FIEINEET o —MRME, MRICHBEEINREZFF 4 Gbps SNERAER:, BRIFERLS
o

28.3.3 1E#% VM Guest &4t
VM Guest RARISEFRERL B EA L T e < TThRY:
tux > sudo x1 migrate <domain name> <host>

IERERRTRSAAENRBREFIHBE. ZXE VM EVRSS[HTZAEHNEE, 1
MW, TE/E VM Guest RFFRIBELL TR B ARERNFN AR RKNEEE R,

28.4 5% Xen

TEXRRZEIN Guest HITEMITHE, KWEFMERE VM Guest AR 2t B ARIDRIL)
BB BRTRATARLISL, Xen BRRHTHIMNTABRTHREEXAZNES.

©) #7: MM VM EHBRS SR
B LUEE RN E IR A VM EVIARS SIHERER (I/OFCPU) » BXFHAREER,
BESE £ 11817 “EAEPWIEESHTEM o

28.4.1 {FF xentop 1 Xen

ATFWERX Xen EINFRNE BN ERZRIHENAEFE xentop, BRENE, LTAFE—
MEHENRL, SNERTEETABTFRENRITH.
xentop RUZ ML, AIHEEEEXFIBUAZRIFAREE. HPRNEENEEE:

D
B FREMRRBIHEMREVIERRE],
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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,
BEXBEMER, BBNE 11827 “FEH virt-top #HTHEM"

2842 HMWTH

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 &<,

28.5 1EfH VM Guest RAHENER

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,
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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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29 XenStore: ElEZEIEENEIEIUEE

EENBE X XenStore WEAE 2. HTE Xen IFIBHMEA. XenStore FIEBNXXHHNBE SR
258, LA XenStore a5 < RIS ER,

29.1 f&7T

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

29.2 XfF&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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29.2.1 XenStore f%
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,

29.2.2 /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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29.2.3 /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
BENE 29.2.27 “/vm” HRIMERENE,
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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/local/domain/<domid>/store

BEBX VM Guest HIEENES.
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30 R Xen fEvE R A% REIPMEEN]

S5HEZTRENH LE1TEAMRSH[NKEEL, FME Xen EHIKENHERBZRFAI LTRSS
LS

 —BIRFSVBAEHEFTZFREMEARIRS P,

s ME—aAETENEELMES &/ N EHENEER,

o RENNFARS R LIEE ST,

o IRSVBHFARAIFEICOE, MXNIXNRIBIEEFRET EIERER Mo

28375 “itiZ Xen VM Guest 41" FAMTET Xen EHRNTHZIRE, TERER T JIMHHRES

o

A

30.1 fERIZFEEFESEI Xen HA

Xen AJLAE#2MAMENAY Xen Guest RFHRIEZ MITIZRIG T, XEIREEE iSCSI. NPIVH]
NBD., FREXLIGEEIATFHITEN TS, BEAFESINER, BAZAEREEENS
R{ERRMERIZERE,

MREEFRAAFTEZER, BABEID NFS IBEPIETEINEES, EHAILIE NFS EaIE
BRIES . SNRPRE Xen VAL LERM T NFS, Witk EE B LASEIN Xen Guest AYSEBYE
%o

REMRARN, HP—1NEEEZERRFTAEENZEME ANEFRIEMNE, pI{TRAZEN
T

% 30.1 . XEN iEf2figfz

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,

30.2 {ERAZAHMfETZESEI 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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30.3 Xen HA F1& FHMIH;

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, BSRE0.1.1.3 7 “FEHVLAN#ZL7
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31 Xen: BEHEIM (PV) Guest FZiR AL EIN (FV/
HVM) Guest

EENBIARE Xen FEBIMWEFEES Xen 2 EIVLo
1372 31.1 : GUEST if

EF FVEER F/E5) Guest, FETE Guest FHITUTHE,
1. £ Guest Z i, REMBFHFNBN#HT HESIT Guest,

2. FVItENER -default Wiz, MRERLEILAZ, 15EE kernel-default B4
& (1£ PVIEXTEITHY) o

3. PVITENBE[A vda* XEMNHMERM, XERIRBIENRN FV hd* 8%, ILEX
W LA XX #AT

e /etc/fstab

/boot/grub/menu.lst ({X SLES11)

/boot/grub*/device.map

/etc/sysconfig/bootloader

/etc/default/grub ({X SLES 12 # 15)

Q & #miER uUID
NMHTE /etc/fstab H{EH UUID 30iB5E%E, @i UUID m] LU i {E R
PSS, SREFMEM L. BREMRN UUID, 5EA blkid &<,

4. AT BREFERPARERENER initrd NHIMEREEIR, EaIUEIE— M /dev/
hda2 % /dev/xvda2 FNFSHE, BRMMUEZMER In:

ln -sf /dev/xvda2 /dev/hda2
Iln -sf /dev/xvdal /dev/hdal
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5. PV #l FV it ENERRRNEEMNERDIZEFER, BAFIRHIXLE PV ESRARINE
initrdo FAEARIIEIRE xen-vbd (FAAFHLER) # xen-vnif (BFWE) . XLELE
PAE VM Guest (XERY PV IR chiZF. FREEHMIELR (HI30 ata piix. ata generic
M libata) Niz=BmHM.

©) =R: BERFME initrd

e 7ESLES 11 k, AILUSIRIRAINE /etc/sysconfig/kernel XHHH
INITRD MODULES 17, #3%A:

INITRD MODULES="xen-vbd xen-vnif"

1B1T mkinitrd UMEEEXEERAFHT initrd,

e TESLES 12115 £, $TFEEIE /etc/dracut.conf.d/10-
virt.conf, H@LHRMTFIFREITER force drivers RiRMNXLE
BR CERAISER) -

force drivers+=" xen-vbd xen-vnif"

i5fT dracut -f --kver KERNEL VERSION-default LIMEEESFIE
IERAVHT initrd (A FRIZRIBRIARRAS) o

Q iiE: HmELEHIMZIRE

fEFH uname -r @< AIRENAS L HEIERAIARES,

6. 7% Guest ZAl, £ yast bootloader EZAIASISBEIGE N -default K
Zo

7. 72 SUSE Linux Enterprise Server 11 T, #13R Guest L1EiE1T X IRS5238, BEERFE /
etc/X11/xorg.conf XHKiAE X WohizF. 18E fbdev HREHEENN cirrus,

Section "Device"
Driver "cirrus"
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EndSection

Q) ;E&: SUSE Linux Enterprise Server 12/15 #1 Xorg
£ SUSE Linux Enterprise Server 12/15 &, Xorg ¥ BnhiFZ X IRSZ2SEEBIEEIE
TR R IREER .

8. X7 Guest,

332 31.2 ¢ EHliE

UTZRUPRT FEE N EHRITRIERME,

1. B FVIEREED Guest, HAER VM RIECE LAICHER FV BR&., M virsh edit
[DOMAIN] ®IE#\4REE VM BUERE, EINGHITUUTEX:

o HRIG OS EBHEY machine. type 1 loader WM xenpv XA xenfv, &
E8 OS B3 RZeN RN

<0S>
<type arch='x86_64' machine='xenfv'>hvm</type>
<loader>/usr/lib/xen/boot/hvmloader</loader>
<boot dev='hd'/>

</0s>

o £ 0S #73, EFFFRAEIET PV Guest WAA:

® <bootloader>pygrub</bootloader>

® <kernel>/usr/lib/grub2/x86 64-xen/grub.xen</kernel>

® <cmdline>xen-fbfront.video=4,1024,768</cmdline>

* 7£ devices #453, RALUTHINARM gemu &8

<emulator>/usr/lib/xen/bin/gemu-system-i386</emulator>
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o BIMERE, FEMSEMNE2EERFViEE, XEEE xen MEE2AEIRN
ide, #¥ vda BIM&&EEBRA hda, BRI TR

<target dev='hda' bus='ide'/>

o BEMMMBENSEM xen B ps2. FINRIM—HHY USB LEIRIZE !

<input type='mouse' bus='ps2'/>
<input type='keyboard' bus='ps2'/>
<input type='tablet' bus='usb'/>

o BiITHIEEITERM xen BN serial:

<console type='pty'>
<target type='serial' port='0'/>
</console>

o BSRECEM xen BXA cirrus , HFVRAM KX/ 8 MB:

<video>
<model type='cirrus' vram='8192' heads='1l' primary='yes'/>

</video>
o NRFZE, @ VM EIHEEARM acpi # apic:

<features>
<acpi/>
<apic/>

</features>

2. B5h Guest (A virsh ¢ virt-manager) . 1R Guest iziTHIZE kernel-
default (&3 uname -a &%) , HEHNFULEPMERIETT.

Q EE: guestfs-tools
ERTILIRENMA, EREHEEMG T/, TR guestfs-tools Ef (BXxi*
MER, BEWNE 2037 “Guestls TH” ) o BIFSZTAAUBIERHBERE,
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32

33

34

35

36

{5/ QEMU EIBEIUA

QEMU #fiR 292

%E KVM VM EH1ARSS 28 293

Guest &% 303

8 gemu-system-ARCH izfTE#MAL 319

£ QEMU Slas EIRE M 347



32 QEMU #iR

QEMU B—MRIERES T aF R EAIRMEE, FTLRIOF S B HAREM, QEMU FILE
TEMEZRS (VM ENBRSEE) Z EBITREERITEIZERS (VM Guest), fEER] LAGEA
QEMU #1TiEiX — AILURMMELEIEEBITREN. REBERES. REHTUEMERLRS.

QEMU FEHLUTER I #aRk -
o RIEIRIEIAER
o BRI E, FIMER. WK, BRKET.
o AT RERINNILEEZIBAXENIRENEAIRE.
° At ER,
° ARSRINEZERIAF R Ho

QEMU Z KVM # Xen FEEHMERIIZ0L, TEXEEINEIFRRIRHEMBIITENIEM]. Xen 7£fERA
QEMU BY=3t A F 2 BB 2 TheE, m KVM TE{ER QEMU By =B A FF K &85 QEMU ThEE.
gNR VM Guest AR S VM EHARSS SFHERLEMAEE, QEMU ER]LUFIA KVM INiE
HIfLES (SUSE {XZHEEE T KVM IR QEMU) o

bR T IR A O BRI BB A AR RE TN RS VIKEhAZ R LASh, QEMU B RIS E TR RLEE
MR ERZFREE VM Guest, WRIBEANAEREN, WEFZUTHEP—I:

* gemu-system-1i386

e gemu-system-s390x

e gemu-system-x86_ 64
e gemu-system-aarch64

EREMETHEILEGSTA gemu-system-ARCH ; TRBIHERKINIZE gemu-system-
x86_64 #%,
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33 1&E KVM VM FEAARS 28

AHNBIEEE FHEH SUSE Linux Enterprise Server 15 SP3 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

33.1 CPUBEIAEZHF

BIE1T KM, &8 CPU T FREPME, FEFETE BIOS FEAEM. /proc/cpuinfo
XHEEHE X CPU IRERIE Ro
BMELCHNRRREIFEML, BBUE 7117 "KUMEFZRT

33.2 FrERRIER{F

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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ERERENELNTEERER
RS ETEMERERNR/NAS
TEH: iBE. EEMLEMER
2 LR ERIERGRE Hypervisor HE BT E

Xen EIEIERF
v! Xen R332 Xen TH
KvM EBERF
KVM IR
BUE(C) E=(4)

33.1: REKVM BAEIRIEFMNTA
3. EE KM 528, RIFHIEFE KM TE, ARREGIESHIA.

4. EREIER, EALUEEMERILE YaST BEhAESIZNTT. WRERTES INIEM
Guest ER—IRYIEM £, AN Guest ITEANEREIMZ IR ET TURLE £ R,

RBt.

WMFAEENNSNEEMNSEE, BIUERMT,
ELEERIARE?

33.2: FE

5. REMEMBENINHEE GEEEMNEIRE) 5, SREHERTER CPU AR KVM
RIZER — kvm-intel & kvm-amd :

root # modprobe kvm-intel

294 FREBHYER{F SLES 15 SP3



REZRRESERHIINFR:

tux > lsmod | grep kvm
kvm _intel 64835 6
kvm 411041 1 kvm intel

IMTE, KVM EHLEIEI7 KVM VM Guest 12#tARSS. BEXEZER, BERE 355 A
gemu-system-ARCH BT o

33.3 W{ET KVM ENIHITHEE

TR LAULEETF KVM B9 VM Guest TR 8 VM EHARS 2B[MEMHAMTELNIRE (FEPML) , LUk
REXLE Guest BYIERE, ATIRNBR LUEIT ML T AR Guest BIFLIAYIE N AIREM
(EFENE) , URDFAXLEEH.

0O &F
ETHRMRARIGIEEEARTHE qgemu-system-ARCH L ITi%ETl, BXEZEER, 15
BNE3BE “[FH gemu-system-ARCH iZfTEIMN -

33.3.1 fFREHF virtio-scsi WENEFIES

virtio-scsi & KVM S REEHERKR. SEULT eI F SCSIIKEEER virtio-blk
W, 5 virtio-blk L, EEBZWMLE:

R T gt
KVM Guest B9 PCI iZHISZ R ERR, SHAUEENSEREHNRIMRG, virtio-scsi
R T XANRE, HAERAURESIMMEFIREASEISMEHE L, virtio-scsi 54l
22 LRS- MEE LUZEETT (LUN) &RTo

ISR
virtio-blk £/ virtio-blk RhiFEMEMHLEMEITREN— A<, Flt
SINFEn < F B2 EI EMZETZF M S 2s.
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MEEZT, virtio-scsi HARENXESS, MEEBITIATE SCSIFENXEHLENX
—MERIIN tFHES LT EE. ATAPI 1 USB ig&FHMR AL,

REA
virtio-blk 1&&7E Guest HERA /dev/vdX, XSEYIBRAFHINEGERITARRE, A
BES BT EET IR,
virtio-scsi SHRISEZMSYIERSE LNRZFRER, XEERINERTEAEMN
Mo

SCSI ig&FH&
MFEHENLEEA LUN REZISFEIEERE, RIFLL Guest B#[M LUN &KIX SCSI f5
(Ei®) . LLINEETE virtio-blk FRZEIREI, FEH Guest FIEA virtio-blk thiXiF
7 SCSI snSEi@, Itoh, IIhEEHRERTF Windows Guest, virtio-scsi FREHER
T X LEBRE,

33.3.1.1 virtio-scsi BFE&
KVM 2333t virtio-scsi-pci 1&&ER SCSI Hi@IhAE:

root # qgemu-system-x86 64 [...] \

-device virtio-scsi-pci,id=scsi

33.3.2 {FH vhost-net LIHNEEML

vhost-net #RRAFINE KVM F EIMENBIRTTZRE. ErliREERNEEN EEaIMLS
AHE, BIUTREIGSITEE Guest BIRIEH vhost-net REHiERF:

root # qgemu-system-x86 64 [...] \

-netdev tap,id=guest0,vhost=on,script=no \

-net nic,model=virtio,netdev=guest0,macaddr=00:16:35:AF:94:4B

BAE, guest0d =2 vhost IR EHIIRFERT o
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33.3.3 fEAZEAT virtio-net IEFA LR £ 8E

QEMU 1Rt TR Z AT IR A ML ERERN AL, KR VM Guest IRV CPU #EE MNY1E
Jo ZPAFI virtio-net 71 VM Guest BRI CPU H1TEHE, FEIteILURHMSIERE, VM £
MARSS 2370 VM Guest in#B BB M Z T2,

O =7 MaEt
ZBAS virtio-net FER A REUTER TREF:
° WMEEREEIR Ko

* VM Guest tEFEIFZENRIFESPASHIER, XEERTERT Guest RG22
. Guest 5E#Hzi8l, =& Guest SIMNIBRGZ[BIEIIATY,

o JETHRATIEEET VM Guest FREEH CPU 9K E,

=

Q =
REZPAT virtio-net AJLUEIMEMEELE, EHRTFEATED CPUNITERIR,
B =8I0 CPU SHFEE,

%2 33.1 : MNEIREAZMS VIRTIO-NET

TEREEFIHTFE qemu-system-ARCH SEZFIHEEMNEZEES I, RIKIEVM E
MRS B LIKET — 1 EEZPAYITIEE (BARZARZ 3.8 FFIGZFItEIhEE) BY tap M48iK
Fo

1. 7£ qemu-system-ARCH 1, 7i% tap KREBHEZNY!:
-netdev tap,vhost=on,queues=2*N
Hrh N ARFATIXBIE 2.

2. 7 gqemu-system-ARCH &, JJvirtio-net-pci IREBBAZAFIFHIEE MSI-X CEEES
XAl K=,

-device virtio-net-pci,mg=on,vectors=2*N+2
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TEATFIHE MSIX XEHEN AP NDMRERTF TX (FH) Y, NNMRERT
RX (W) FA%I, —MRERTFEEEN, —MRERATHENVQ (RBEW) &H.

3. 7£ VM Guest FpIHEXMEEO (EDRTAIFA etho) EERAZ:

tux > sudo ethtool -L eth® combined 2*N

Ex£2H gemu-system-ARCH @17 MFLLTRA:

gemu-system-x86 64 [...] -netdev tap,id=guest0,queues=8,vhost=on \
-device virtio-net-pci,netdev=guest0,mg=on,vectors=10

EAR, WFaTNRMNED, HEEHERNMRKILE id (guestd ),
FIE1THHEI VM Guest AEB, LA root 4SUEEUTa<:

tux > sudo ethtool -L eth® combined 8

WMIE, Guest REMLLIEER gemu-system-ARCH BLREERFMNZIANTIZF,

33.3.4 VFIO: Mig&E#E1TRERIERIIA

¥ PCHIREEIZIEIRE VM Guest (PCI i) BB RTEMRE X RERREHHITEMIEI, M
Tk aEIm R, VFIO B T 548 KVM PCl BRI &Sk, EFAILLINEE, VM EHARSE
BREMNIDATEEZ VFIO A SR-10V FYZ K AAFMRMER,

i@ VFIO ¥ PClig&EIEIREI VM Guest, FEERTEIZIKEETHA IOMMU 4, IOMMU (A
FRZFEZEAFTIARN /0 B EZIFAEFENEN/EEHAGFEERERT) API ZFART
E. HARAISRAAHHFIEEMISEHEEREN—HIEE. Hitt, AT VFIO FERFIEIRE
TTo

332 33.2 : i@id VFIO 1§ PCI ig&F#5/RE VM GUEST

1. FRIREIEIKE] Guest BIEANL PCl 8%

tux > sudo lspci -nn

[...]
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00:10.0 Ethernet controller [0200]: Intel Corporation 82576 \
Virtual Function [8086:10ca] (rev 01)
[...]

B TFEE ID (FEAFIFH 00:10.0) FMAELE ID (8086:10ca).
2. WEIIZER IOMMU 4.

tux > sudo readlink /sys/bus/pci/devices/0000\:00\:10.0/iommu_group
../../../kernel/iommu_groups/20

&R IOMMU 4B/ 20, I7E, BB ZISEEERETE— 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/
pcit000:00/0000:00:1e.0/0000:01:10.1

3. MigERhZFEUEHNEIRE

tux > sudo echo "0000:01:10.0" > /sys/bus/pci/devices/0000\:01\:10.0/
driver/unbind

4. EAFRE 1 PIZ THELE ID RKig&48EE vfio-pci IREHIZR:
tux > sudo echo "8086 153a" > /sys/bus/pci/drivers/vfio-pci/new_id
RIS OIE— &S /dev/vfio/I0MMU GROUP , 7EZfild)g /dev/vfio/20,
5. EXRIREIFREN
tux > sudo chown gemu.gemu /dev/vfio/DEVICE

6. M7E, BITHEIEIKT PClig&EBI VM Guest,

tux > sudo gemu-system-ARCH [...] -device
vfio-pci,host=00:10.0,1id=ID
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O == F=ishiEh
M SUSE Linux Enterprise Server 15 SP3 FF4&, FZ1FiET VFIO fdftkiLi®Hes VM
Guest B9 PCI 1%,

/usr/src/linux/Documentation/vfio. txt XHHIZBETHX VFIO IRSIIZFEINEIFA
=B (BEELREWNHE kernel-source) o

33.3.5 VirtFS: £F#H5 Guest Z[al X EZBF

VM Guest BEERIRAVITEZREIFIET — ENSBHA B CHNRTEE. THY CPU XM
RgixiEl, BEBHE VM EHRSZHEXGFRGNFRLERRSD, M@l BB ERERIRRIESE
MR REM. WMEXHFRS (FI90 CIFSFNFS) BRAZBERNESALN, EBETENF
LT NEMMLENMIRT, BESZHFERREREMINEER,

KVM SINT —MERE A%, ¥ VirtFS (BETFA “XHRAERE ) o VirtFS A
FEMXHRRREIRR, PTLOBSRSF Guest MR X RAGIRIFIRIR NG EIRIE, AlS
SRS SRR TN RGIRIE,

VirtFS BE A RFUTER:
o EMZN Guest IFIREZB R, FEIRMH Guest B Guest WIXHFRFIAIA,
* 7 Guest 5|SiI1EH, EFEMHEEEIRN Guest BY RAM B FRBEEZ TR G R

4,

o ENBIFREFNENENXHRGARENE PR EEEFRS,

33.3.5.1 S2fE
£ QEMU 1, BILUBEE X MR AR SS KBk VirtFS AYSSIR .

o BFEENSE Guest ZalfEFiathiCE 2FMEIER virtio-9p-pci &&Fo

° BTFEXSGHXGRGREY (FINXHRALEMLLRE) B fsdev &&F
f5133.1 : M VIRTFS SHENMMIX GRS

tux > sudo gemu-system-x86 64 [...] \
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-fsdev local,id=expl@ ,path=/tmp/ @ ,security model=mapped ® \
-device virtio-9p-pci, fsdev=expl@® ,mount tag=v_tmp @

0 ESFHRAIXHRFERIIRIR,
0 ERUNEN EHIXHRFREZ,

EFANZTLIRE — mapped TfE Guest X RFRERFNRS ENMEERSE, M
none RFEA ‘B T2RE, HA, 3 Guest XH#HITHN R E Nt = &k TE
FH Lo

O HIEEA -fsdev id= EXHESHMXERSZ ID,
O THEERRE Guest EEHASHEXERSREHITIC
AR FERRTE Guest FEHIMESENINXEHRS:

)

tux > sudo mount -t 9p -o trans=virtio v_tmp /mnt

Hrh, v tmp 2rIEMEA -device mount tag= EXMEHIFE, /mnt 2ERES
HEI X R GRS S

33.3.6 KSM: £ Guest Z[a|EERER

WIZETIEH (KSM) & Linux RZEY—ITZhEE, PIRZPiaiTh#EERNERANERSHE—1

REXIEF, BT KVM Guest 7 Linux RLUARBIFZINETT, KSM ABRAEEREFRHTRE
JEEATE, UREAFENERNE, Ait, MREFEZEREFERNENLTTZHEMN

M, KSM mJgeBFrEsEf.

KSM B EIRESE B EFETE /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
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sleep millisecs

BX /sys/kernel/mm/ksm/* XHEXBFEHMER, 1B /usr/src/linux/

Documentation/vm/ksm.txt (&€ kernel-source) o

BERA KSM, BRITIAT R

1. RESLESTERZFEET KSM X#s, BHRINCTERRS. BERAE, BEITU
Tap<:

root # echo 1 > /sys/kernel/mm/ksm/run

2. M7E, IBE KYM HIETTE1 VM Guest, H1eZE pages sharing #1 pages shared
XHENAR, 5Ig0:

tux > while [ 1 1; do cat /sys/kernel/mm/ksm/pages shared; sleep 1; done
13522
13523
13519
13518
13520
13520
13528
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34 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,

34.1 {EMA 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@® \

303 £ gemu-system-ARCH #1TE A RE SLES 15 SP3



-drive file=/isos/SLE-15-SP3-0Online-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 ETE3IEIRFE. EXEN a. b EE1IM2) . ¢ (B—MER) . d (B—/CD-

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

34.2 {£F qemu-img BRI

FE—Td FEBRE34.1T “[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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34.2.1 BxXgemu-img AAN—RER
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,

3422 . BRANOEEEMEG

ATNEANELIBEERG. RERRS. RREERGIIRI, URREE XIS EHERE
EpEZES TS

34.2.2.1 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,

34.2.2.2 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

34.2.2.3 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.

34.2.2.4 EAMBHERERIA)

BIEMIRREY, BITEEIBMREZAIFEERRAXN (BBIE 342217 “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

Q &
AT UEZE raw 1 qcow2 MEINAVEERBMERI AR/, ERAEEMELABRGREIK/)N, 15
SfER gemu-img convert JFHIEHE AT IFHK,

oE, ZRENRE—TPXEEES 2GB AATE, ERLUARIA XA/, AN
p

34.2.2.5 qcow2 XHMEINHISLRIED

qcow? & QEMU RN EEMEMGIE. HANTIREIEK, HEMBIEEHETE
B A D Bk =8,

gcow2 BRI HFLUIBE AR/ NN R THITHL, XLEBTIRNE. M Guest WREMS, B
BRI %59 AR AR, QEMU BRIAA 64 kB 7%, BT LUITERIEFMERETIEE R RBHY
f&:

tux > gemu-img create -f qcow2 -o cluster size=128K virt disk.qcow2 4G

qecow2 RIS —AR, XERIDAMNE, DHFA LLERN L2 R SMHERERE
— L1 %, MRERGRIAR/N, L2 RAEBRZ

BEREMBEPIRNHEANLE, QEMU FERIMAXNNA L2 &, UHBERXBIEUE, H
FHREN /O BRFRZRSERRARR, QEMU STEREFPRERF L2 R, LURSHEIHRIZE
Eo

34.2.2.5.1 EFEIHEFARN
ZERNNEHENTEIEMEX, L2 E7FF] LIRS LU R ETEE

disk size = 12 cache size * cluster size / 8
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fEFARAIA 64 kB F&K/)N, BN

disk size = 12 cache size * 8192

Fit, BEFEEFEERRINEANDIIBER TR n GBHETE, FE

12 cache size = disk size GB * 131072

QEMU BRAIAER 1 MB (1048576 F15) BY L2 &7F, WHRIBLEAMNA, IMBH L2 EERET
8 GB (1048576 / 131072) MMM = 8], XEKE, WMREMEMHER/NFEE 8GB, N
FEAZRIA L2 BEA/NAIEEEFRIFER, IREEFEA, NALGEIEA L2 BEANFRES
BRI IRRE

34.2.2.5.2 EEZEGFLKD

BILATE QEMU 1T EfEA -drive BICRIBEEEAR/N. &, AILUEEE QMP @ifBIfE
F blockdev-add <%, X QMP BIFEE, iBEWE 36.11 75 “QMP - QEMU &1
W,

PUTFIEINECE B Guest BIBTF AN

12-cache-size
L2 REFHIRAK.

refcount-cache-size
refcount IREFMRAKN. BX refcount BNIEER, BEEM https://

raw.githubusercontent.com/gemu/gemu/master/docs/qcow2-cache.txt 2,

cache-size
ERBENEEFHNEITRAK

EE EREIAVER, EERU TR
° L2 &%F M refcount REFHN R/ NEEHEA)NNEE

o MNREMKEHFR—MNED, QEMU K BRNABHEMIEIR, & L2 &L refcount ZEFEKX
4 %,
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refcount EFRERIMEL 12 EEFEERES, FLERILUE refcount BRI EFHEIT/N—

£

root # gemu-system-ARCH [...] \

-drive file=disk image.qcow2,12-cache-size=4194304,refcount-cache-size=262144

34.2.2.5.3 ELAEFERE

FEHA, HENAEREZ. 81 qcow2 XHEHE— MBI L2 £, FRARKESRAHME
BMEEY, BOEERERYANAEE, NREREEXY (534247 “BAigrEEm
&7 ) MR BBIME 34237 “F gemu-img EIEEIMIARE" ) FINE Guest A&
B, WNENEREEEETE,

IEFEMLE, QEMUBINT cache-clean-interval i§&. HIGEENX—UF A EBAIRIE
PR, ELtEREEE, SMARFHRERKIARENREZED,

TENTGE 10 S#EFE—RFAERERNEED:

root # gemu-system-ARCH [...] -drive file=hd.qcow2,cache-clean-interval=600

NRKIGE LT, WEINMEN 0, XSZFEAILLTIRE.

34.2.3 {EF gemu-img EIEEZIUHAYIRER

FEHMVRIRZIZTT VM Guest B NMFIRHVIRIR, ZIRIRE S IEER (CPU). RTF (RAM). R&E
M E R BHERKT.

LEFERFRERSHEMIE, REBIFEER. Fi0, EEMKIRS S EECEMSKIRS
&, ERIUM ERERENEMTURSREBEM . 2E, ErRIUEXFREMILZ EEIZR
R, UEEZIHNITAURESE VM Guest FMEENEMIRILIMHREZ RSB E RS FTNA
[E—HoER, BI—MMECARTES 36 = A QEMU SAlEE B2 E ML d,

BEARER, 88 VM Guest EDEE—1 qcow2 BIWAIGEERE, IKEBEEEE
— M REEINEE R

VR ZER B QEMU Il fER savevm sa L BIEMN, AT EHEMIRFIFERNIR
BR, ATAEIER—MTIC. BX QEMU IMBRIFAES, BENE 365 “EH QEMU &t
S EIREML o
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qcow? MEEMGESRENNRER, EnLUER gemu-img snapshot i $HOEXLERER,

=& XIF VM Guest
EREEEMNIEEIZ{TIER gemu-img snapshot &< S22 MIFREIANIREE,
BN, FIEERMIFEEREFENEIMVUIRSHIEEMEZ,

34231 FIHIMBEIRE

£/ gemu-img snapshot -1 DISK IMAGE BJ&E disk image MUEHRIFMFREINE
REBRIFIR, BNfE VM Guest IETEIETT, BRI LUIRENZSIZR,

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

RENE—IRRS, BESBEE,

REBMNME—IXBF R R, EUEMZEN ID EHEKRT.

REB S ETE, HIR, BITPYARFEENRNGFEERS, REMBEA.
TREZAYBIZZETIEIFN B HA,

REIAMLET £ 9 S FIR o

® 6 ® © O

34.2.3.2 SIEEXHAREIMIAIIRE

8 qemu-img snapshot -c¢ SNAPSHOT TITLE DISK IMAGE mJRIEEZEALBE XA
MB L aTIRES IR,

tux > gemu-img snapshot -c backup snapshot /images/sles.qcow?2

tux > gemu-img snapshot -1 /images/sles.qcow2
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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

MEEMIERTFILT VM Guest ia1T, MIEEEME RFFRFRE (E4RFIHAID5) BPK
A, EXH VM Guest HBITUTHS:

tux > gemu-img snapshot -a 5 /images/sles.qcow2

FT—RIE(ER gemu-system-ARCH SEITEIMET, TEATFHESH 5 HRBIIRE,

Q iix
gemu-img snapshot -c ©<5 QEMU MM2sH savevm ¥ (BBME 36 =
A QEMU ISR EIEE L ) TR B0, WFERA savevm 7£ QEMU K528
hEIEAIIRER, TIAEA qemu-img snapshot -a RAIRER,

73
I:I
VIRRY

34.2.3.3 kR

£/ gemu-img snapshot -d SNAPSHOT ID DISK IMAGE BIIBREEHMAAYIRIREBELFE
ERRER, XOIUTHE qecow2 HEEMEPI—LEHETE, RARBLANTERSTE

tux > gemu-img snapshot -d 2 /images/sles.qcow2

3424 BRUIREHEMR

RIEGFEUTEXFER: BR—2BTHNEESMEMVIRERANRSSEEER, HP—4A
ABKEBET—IRENRITEH, ﬁ'ﬁ%—ﬁﬂ (FHZ1ME) BETFARARENEITES, EEFEN
FE (BFFRE Unix) » FEREEEERNE, BETFE—RITEHNEM Guest RABES
HZRI 1A ZE M HEE 21¢H|§Q%§1§%E’Ju§$ﬂﬁﬁﬂ B5 Web iRZ8B1E, TF, mE
B EERIIPAEF SUSE® Linux Enterprise Server,
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M QEMU RAILABIE “BAR” MAEMR{EG, &) LUK IEARIREIMIEER, XEEARmR
BRNETERENRE, RABKEREZRLER—MEERS.

34.2.4.1 EARMGFIRERER

B, REME-THERE, HAEEPREERAZS. AXFARGEE, BENE 3411 &
Fd qemu-system-ARCH #{TEARLE” fF 34227 “GlE. HNOEHEME . A
[EERAE—MIRERIEAERRERIDEIIRG, BARGHEIAEEX . MERRERE
&, Y1DEREISESBRE, MESIFKERE. S NIKERGR LURERMKHT— &2
Bo Eit, EAEARREEIRESHTIT KL, FRIKERGKRE, QEMU SRBERSEANEAR, H
R ERE R RGHTTIZEIRFo

EERFHIMEARET — T eRE HERBEFEEM) HERNAEA#HTEREEFRE
HEFEMNBIEFRIRERSCEZREAME, UE, EFUENAENNT EETRIGES
BRE& RIS — N EARRE,

34242 GIEIREMRE

Q =
REGRILERMEGER raw 183, BFREMNNKEMGERZERX, R raw B
A3#F backing file &I, AIXTKERREREER qcow2 FREH.

f5lg0, /images/sles base.raw =8 S5eHTEMNARFHERME,

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

ZMERREANA 4GB, FPRANA2.4GB, BN raw. FEHEUTHSEER /
images/sles base.raw EZBR{&IKERIBRE

tux > gemu-img create -f qcow2 /images/sles derived.qcow2 \
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-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

ERIRERGRIAT

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)

REREMRGHNFRBANSERGHANERE (4 GB), BRFRAIMIA 140 KB, FERERE
MIREMRGEAITNARFHITHERSRT MR, BITRENEMN, REFEIM, HUAR
W T . ERAPHITERMEMERR, 180, EEFAFENRGORLENNEE. AGEXH
VM Guest HEROEHMAT !

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 EE#EKN 1.16B, XEXHRA (MARERMRE) PHVECKFh L ANEET
8o

H}

34243 MNIKREMREGEZERRE

EEUREREG (MAHT. RERENNARER. BEMRIRE, FF) ZFE, e=&EMh
TR, LAY, ERIUESHRIGEARBGARE MG SR ABRA,
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[FIGE AR (/images/sles base.raw) BEMTENRS, A UBRETEBHRIHE
RRAVENR, MFHHNERREEIUEE5FE—MEXRRGHERNARS, MEPMERENTH
B TFARNS. TRIBLIFHERRG S, ErIRERFELT ANIKERGIIRIR, FEAIKR
BESINIL TFRIEERRE, BEFIREMGOIZEERIGINSIEIRAEEZEARMRE:

tux > gemu-img convert /images/sles derived.qcow2 \

-0 raw /images/sles_base2.raw

s SBIZTER raw H&INHFHEZRIRE /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

FIRIRLERIGEABRIRK 0.4 GB, EREREMAEENXM, EaLURMAETIIRE S HBVIK
ERER, XiF, EEAIUNARFRENEEREEEZERNEREN, HTERERNNEMN
T

34244 1E VM ENIRS 28 LHEH S

EENRSG FMEHEMEEREGNMETRSIREA. BIUBIWEIRE 205 “libguestfs” ,
HERTANIARGREMRG. AF, MREFEFIIRITIIRESE, BIRRAERTR
1%,

Linux RAFTIAERESREEE rav MERGHNNSBSR, E— ROTREESR, BEE
BERE, ME—MURUERSESE:

312 34.1 | B ESXESRIEHEEMREK

1. EEEENES KOMERE T E—METEE.

tux > losetup /dev/loop® /images/sles base.raw

2. HMECBEEFHNDXHEXANNRIGHEERS,

tux > fdisk -lu /dev/loop0O
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Device Boot
/dev/loopOpl
/dev/loopOp2  *

0 MWEBXK/I.
@ IXIEIBRX,

3. HEDKiECrwE:

total 112
drwxr-xr-x 2 root
drwxr-xr-x 3 root
drwxr-xr-x 5 root
[...]

drwxrwxrwt 14 root
drwxr-xr-x 12 root

drwxr-xr-x 15 root

317

Start

63

1542240 @

root
root
root

root
root
root

sector size * sector start

tux > losetup -d /dev/loop0®
tux > mount -o loop,offset=789626880 \
/images/sles base.raw /mnt/sles/
tux > 1s -1 /mnt/sles/

4096
4096
4096

4096
4096
4096

End

1542239

8385929

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

Blocks Id System

771088+ 82 Linux swap

3421845 83 Linux

= 512 * 1542240 = 789626880

Nov
Nov
Nov

Nov
Nov
Nov

16
16
16

24
16
16

10:
10:
09:

09:
09:
09:

02
27
11

50
16
22

4. BIERER, HEESEFHNERYT, BRETELNREZSEREERERND X,

bin
boot
dev

tmp
usr

var

5. TSI XHEFEEHNIK, HETHENHIZD XK.

tux > cp /etc/X11l/xorg.conf /mnt/sles/root/tmp
tux > 1s -1 /mnt/sles/root/tmp
tux > umount /mnt/sles/
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L5 TEMLFIEREERANREE AR
YYIEEAT 125 MRMIETREINREI K, KARERIRTRD RHBTFED VM

Guest,
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35 fEA gemu-system-ARCH iz1TEEMA

ERFENHERGE EXUEMRGIVEARER, BFERE 3427 “FH qgemu-ing EiE

MG ), EALUSIEXRMEMNT . % 34.17 “FH gemu-system-ARCH #H1TE

K2 NARTRTRENEIT VM Guest e Rir S, ZERERIFHAMBERE gemu-system-
ARCH BIAE, HEtWERANESEMERRGE. BX qemu-system-ARCH HIFEEIETI
*=, BENHEFMET (man 1 gemu ),

35.1 E7ZAm qemu-system-ARCH iFMH
gemu-system-ARCH @< fER L TEA:

gemu-system-ARCH OPTIONS@ -drive file=DISK IMAGE®

O gemu-system-ARCH #ER1FZIAM, HABAERDEDE XAEMEGNSE, Hithhkm
K MME—REMARINZRIT N, NRERRBEELED, WERMRINME, FELIERT,
BEERUAMERITHRERRNER.

0O BEEEIMLE Guest AAMMEIMRIR. gemu-system-ARCH ZHHFZIREMET,
£/ qemu-img - -help AIFIHIXLER I,

@ 12~ AArch64 (KRR L5
£ AArch64 R R 451 EiE1T QEMU FEEER -bios EWIEE B ARG, Fla0:

tux > gemu-system-arm [...] -bios /usr/share/qemu/qgemu-uefi-aarch64.bin

35.2 E# qemu-system-ARCH jEIR

ATNNBEM gemu-system-ARCH &I, LIKRSEREPES (FIMNESWIAILIER. W
7. BSRAESMENIESE) HXANET,
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-name NAME OF GUEST

EEIZTTH Guest REIMRM, ZBVRKEREEORETR, AT VNC RSS2,

-boot OPTIONS

BEE XI5 |1 SIRF. RohagAFE (BFF) &R&, a f b ARKEIRENEE 1
M2, c ARFE—NER, d KKRFE— CD-ROMIEEHZE, n Z p KRTHIISWEKE
fidaso

a0, gemu-system-ARCH [...] -boot order=ndc BEBIXMMESIS, A=
HME—1 CD-ROM Fxp2R5|F, REEHAMNE—ITERSIS.

-pidfile FILENAME

¥ QEMU BUAFEARIR S (PID) fEEEX M, MNREMBIERIZTT QEMU, LEXHIEEE
Fo

-nodefaults

BRIAMBERT, EMEERE ST LIEERESEIIRE, QEMU B IBX LG, ikl
ZKRHLINEE, FRBERT, BOMFEES NS, SFEERNME. H1TRHTIH
O, SESHEHIG. FIAE QEMU milasEf R Sk,

-daemonize

S

320

[BEh QEMU HZFRE “FIFREFN” o £ QEMU E&IFRIEA MRS LHNERE,
ESMRER AR ERIH 2 B,

& SeaBIOS BIOS 323}

BRIAMEFIRY BIOS 2 SeaBIOS, ERILIE|IS USB & &FMIEMIRENSR (CD-ROM. XA
WE#) o SeaBlOS Z#F USB BATHMIERE, HZHE 1 VGA K. HX SeaBIOS AI¥H
28, ES N SeaBlOS Wik (https://www.seabios.org/SeaBIOS) 7,
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35.2.1 EAREIGES

35.2.1.1 HEHER

SR LIS ERIITEARVEEL, 51T qemu-system-ARCH -M help RIEFZFHITENIE
ByR,

Q x&E: 1SA-PC
R isapc: ISA-only-PC HHEHIZEE,

35.2.1.2 CPUE=S

EIgTE RS (CPU) BUISHIZKE!, {5517 qemu-system-ARCH -cpu MODEL . {EF qemu-
system-ARCH -cpu help AIEFZHFHH CPU B SF%K,

35.2.1.3 HfthEASEIm

TEHZEMSBLITER gemu BNRE BINEINSIR, BEEEMBAAED, 550 gemu-doc F
e

-m MEGABYTES

FETEFRERE RAM K/ MB %%,

-balloon virtio
e E AT ohASEHIERZA VM Guest FIEHA RAM RTEEMH EINLIEE. EREFEA -m
IBEENAREES,

-smp NUMBER OF CPUS
IEEERIMA CPU k2, QEMU 7£ PC F & E&ZHHF 2551 CPU (HF&HZHE 64 1
CPU BIfEM KVM IIIR) o IIATURESZHM CPU AEXHISE, GIMiEER. S MEE
BUIZ O, HEMZOBILEIZE

TEEEXMM gemu-system-ARCH #3177 1):
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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

sle15sp3 - QEMU/KVM x
XHF) EIIM) BBV KEREK)
7A22B E#M, 07:45

Q FAEUEE..

YaST2 - partitioner @ dhcp209
RS FmA) RED NBEWV

#& ~RY F mME %W ==
- U Ea
sda sdal  8.00 MiB BIOS BISHE
B RAID »sda2  18.36 GIB Btrfs S /
LvM &4 sda3 164 GiB Swap &
L Beache i&#&
Btrfs
sda2
Tmpfs
> NFS

RBE).. | FNHE...

35.1: Rf#ER SLES {73 VM GUEST B QEMU &

-no-acpi
2 ACPI X5

QEMU 7 CPU LIRS T B5h. BB5I CPU, i57E QEMU Ml2sdigN c. BXE%
8, EENE3E “FH QEMU HMZEEEMN -

35.2.2 fEEFANREVEINRERVECE

-readconfig CFG FILE
EEEFRBEIRTIT VM Guest B ERERSIT LIMNIKEACEIEDT, gemu-system-
ARCH AJLAMERIER -writeconfig REMNHE FEHRIENXH T IEREEN LS,
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-writeconfig CFG FILE

R Ui EIMWRIR BB EIX A, B -readconfig MEHAIUEEfERAZX
o

tux > gemu-system-x86 64 -name "SLES 12 SP2" -machine accel=kvm -M pc-
1440fx-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,

35.2.3 Guest SLEJBSEH

-rtc OPTIONS

1ERETE VM Guest FAME RTC B9 . Guest BIBTHHERIA B EN R AP FIRE. HLk,
B ENAGNHSEHIIMNINSESL (FIE, &I NTP RSEY) .
MREFZER VM Guest BI85 A BHIRES, BIEE clock=vm, MAZEEARIAE
clock=host,

SR LAER base EWSRISE VM Guest BYEPRIFIIGETIE]:
tux > gemu-system-x86 64 [...] -rtc clock=vm,base=2010-12-03T01:02:00

AURIEENE, MIBIETE utc X localtime. BIEISTR VM Guest IHHaT UTC (i

RS, EB W http://en.wikipedia.org/wiki/UTC 2) {ERED, M/aE NN AT
Bl
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35.3 7£ QEMU HfERIZHE

QEMU EIMISIEINZTT VM Guest FRERIFTE RS, 90, QEMU ZHFZMERIMM £, Rig
& (BRI « USBIg&E. FrgE (BITMHTRO) SSHEEEE (BRHA
BR) o ATMARTRERMIRENR NI EIET,

0O &F
WMRFERNKE BIA0 -drive) REFHIEIEFNREEFEE, BER -
device EWRIEE, HEMA drive= FRTUHITIRIR, HI40:

tux > sudo gemu-system-x86 64 [...] -drive if=none,id=drive0, format=raw \
-device virtio-blk-pci,drive=drive0,scsi=off ...

BIRRE XA RREF MEEEEE, 15ER -device ? M -device
DRIVER, ?,

35.3.1 RIGHF

RigENTFEINMSEXER, —RERT, XERSEEEHAEHRIEFERE, BEW
EIRTNZR, BESAEENEEPNEP—RREFEEILR Guest IBRIERFR.
FEHAIBREhE3ERA -drive REN, EMAEBRTFSFEDN, ATIENBEBPHN—LFED,
BEXREYIR, FBIFMIT (man 1 qemu),

-drive JETRYFikI

file=image fname
EE ZRA T ILIREhSRAV R IREERZ. NRFKIEE, BEA— = (A1) R&hek.

if=drive interface
FEEIRoNR BIEEEIAVIZOZREY, SUSE BaifY2#F floppy. scsi. ide Tf
virtioo, virtio EXFEMMCHEEIRIER. BINMEN ide,
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index=index of connector
IEERchasFMEZRINEEZO (B2 if &) EREMEESINERSIS. RFKE
E, WR5I=BnEE,

media=type
IEEIRERIEE, aJLIE disk (FRI-EER) 3¢ cdrom (RRAI#5HEY CD-ROM IR
28) o

format=img_ fmt
FEEEENEERGRIRI. NMRKEE, RASBHMRNRI. SUSE BRIZHF raw
gcow2 #&=to

cache=method
IEERDNEREF 5. FIRERIEN
unsafe. writethrough. writeback. directsync & none., EE{FEH
qcow2 MERBTIRESMRE, HEIERR writeback, none SEZAFHITIERE, ALLE
BREHNET, WTFIEXHE, BIAMERN writeback, BXEZER, BESLE 185
“BREFRIL o

0O &F
ATEURKEREN, QEMU BEBBIRAIZMEERIN, LIFEEHEAN gemu-system-
ARCH 88%1T,

CIRED:E!
tux > sudo gemu-system-x86 64 -cdrom /images/cdrom.iso
FRE

tux > sudo gemu-system-x86 64 -drive format=raw, file=/images/
cdrom.iso,index=2,media=cdrom

CIRES:E

tux > sudo gemu-system-x86 64 -hda /images/imageil.raw -hdb /images/
image2.raw -hdc \
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/images/image3.raw -hdd /images/image4.raw
L

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 \
-drive format=raw,file=/images/image4.raw,index=3,media=disk

() =R ERAEHIRENIEAEMRE
ERERMEMEG (BBWE 3427 “FH gemu-img BIEHAMRE" ) NBRXAER,
TR R LMERIMAR VM MRS SSEE, SHEEARISIHITIERE, ARBM VM Guest
HiEEl]l. EEZEERENERILE, MABERRRIEX S,

Zipia] A CD-ROM IKzhas, iB1ER

tux > sudo gemu-system-x86 64 [...] -drive file=/dev/cdrom,media=cdrom

BinRENEEE, BER

tux > sudo gemu-system-x86 64 [...] -drive file=/dev/hdb,media=disk

VM Guest fEFRREAIKEH2Z R EIEIETE VM EA1ARSS 28505 —1 VM Guest inl,

35.3.1.1 EEBERERAD Guest R =I8]

IR G S XM RGN AR/ NAREE AP EERRNSEMIE K, B dAN#3ES
B E2EEFTHPHENIHEZ. M0, NREERREEBRGHES 1 GB 28, MILAREGIIA/N
RILK 1GB, MREHEMIPR 500 MB (%FIME) BIEIE, BRERNEIATSIZTAERR/.
FA, KVM#&$1TESINT discard=on %I, IEPSBE EEEFEMNEE
Guest BUMEHPIBREIBE BIBR “=RH” . BEFE, AT if=scsi FahEdEOAE
M
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tux > sudo gemu-system-x86 64 [...] -drive format=img format,file=/path/to/
file.img,if=scsi,discard=on

O == SRS

AE$F if=scsi. HEORSMETIR virtio-scsi, TEMETE si SCSIER2E,

35.3.1.2 |OThread

|OThread &2 virtio IEENERAEHRBEIFEIE, BTHITI/OBKRFKIESIERYE, LHEEE
& SMP VM Guest FERIFSHAIEER SMP VM £H1ARS 2 £, 10Thread AEA QEMU M=
EMHEIFHTT 1/0 RIB, MERIFR /0 TEDEEIZA CPU i8], ZZEMEE IR
EIERIE o

AlEIE E X 10Thread MR R/ZHA 0Thread, AfG, virtio REAFXLEWRATFTH /0 B4
& % virtio IGFER BT LUERE A |I0Thread WK, ETIIX 1:1 BRETECE virtio 18N
I0Thread 3%, TEIRFIZEEEID A iothreadd BIEE4 I0Thread, #AKS, % 10Thread
B RERA virtio-blk 1§ &M EHEIR,

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 [...]

TEM gemu B8 1TREIRBE T virtio i85 10Thread Z[alAY 1:1 BRET:

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 [...]
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35.3.1.3 virtio-blk BYEF Bio #Y /0 E&1F

NTRS /0 BEE N BIEFIERE, ARARES 3.7 B9 virtio-blk #2005\ 7 #RY /0 &z
XPET bio FRISEREF =BT /0 AERERF, EILFI4ERE Guest Y I/0 BIZFHFRIE
Bo XF SSD MEFSEMEFIRE, RIXMIEFEIER.

ZIMIZFROAL T RARS. BEAZEIERF, BHITUTRE:

1. 7£ Guest ERIARZE<SITHIEM virtio blk.use bio=1., BJLUE YaST > &4 » 5|
SINEZFRITLRE.
Ak, EEATLIREE /etc/default/grub, #EXREE
GRUB_CMDLINE LINUX DEFAULT= B91T, HEXRERNAZSE. REETT grub2-
mkconfig >/boot/grub2/grub.cfg LAE#T grub2 5|23 E,

2. FEREMNZESL1TRIIB R TESIF Guest,

) =7 18FRE LET Bio WIRENTER
EF bio B9 virtio-blk IRSIEF X FHIMEEF 8 RIGF XEER. RERET, BAEFRT
REGEHE AT bio BEFIHRIOME, BFEEIBHEE LEAET bio MIRHIE
o

35.3.1.4 HZifIEiSCSI FiR

QEMU MBS libiscsi #8&ERM. Fitk, QEMU RILIEZEIASIA iSCS| FRHIGH AIERINMIR
%o WIHRERFEEEMEN ISCSI RiEiRAcE, MET iSCSI BAra libvirt EFMISENRE
XHMECE, LtTheE@E AP =iElE libiscsi B34 Guest iz 1% iSCSI B4R LUN, &b
BILATE libvirt XML BECEHIEEE T iSCSI AU 1%

Q ixE: rRAWBEIET
i F ISCSI N AFFE— LR S EHOPRA, (X465 RAW BRIMTERY, IEThaEA FT .

THEZATFEE iSCSI E#ER QEMU ss<1TRH.
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Q E&E: virt-manager [R#]
virt-manager REEARAFFET libiscsi WEFHMMNAZE, B0 LORE HiZHE
Guest XML X EMTEIE. XMiARIET iSCSI HEERFA BRI HS1TRE,

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-bdeb-664808a3443b/0,\

format=raw, if=none, id=mydrive, cache=none \

-device ide-hd,bus=ide.0,unit=0,drive=mydrive ...

TEIEAETMINAY iSCSI #Y Guest 35 XML BYRFIAREE

<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>

R RREE 5 virt-manager IRERVE T AT iSCSI &iimm 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'>
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<address type='pci' domain='0x0000' bus='0x00' slot='0x01"'
function='0x1"'/>
</controller>

</devices>

35.3.1.5 & QEMU fiEA RADOS Ri% &

RADOS 3R # (RBD) R ##EE7F1E Ceph B¥&EH, XLEREIFFRE, ERMNBE—E. &
BILUREREMIRIGE—1F, M KVM E3EH VM Guest £/ RBD,

BXEZMT, iES N (SUSE Enterprise Storage Administration Guide) (SUSE Enterprise
Storage EIEIER) Y “Ceph as a Back-end for QEMU KVM Instance” (3% Ceph FB{E
QEMU KVM LHIMfRIR" ) —F (https://documentation.suse.com/ses/6/html/ses-all/cha-

ceph-kvm.html) 2,

35.3.2 B iEMERED

AT BRIEIMASA R ERY QEMU T, LUK VM Guest EIFZA IR 2R o

353.2.1 TEXMIAR

QEMU M8 -vga EEXHBTFETR VM Guest BIfZimtH IS £, -vga EBHRFILLITRE:

none
7£ VM Guest P 2B+ (FEBSTE) o &he] LUEE BITIES 8 1RIEITHR VM
Guest,

std

TRIMTAERY VESA 2.0 VBE fSiR. SIREFTEE VM Guest LERRESHETRDER, 18
fERLE.

cirrus

#&HA Cirrus Logic GD5446 f5fiF. NREFZHEBIUMIMEHRISFREE, WILEIE
BiEG. KZHRERS (BEEEHE Windows 95) #BEEIRFILEANIT R
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0O &F
NTEMBER cirrus FEERBRISREMNIN4EE, BT VM Guest #1 VM EH1RS 23
FEER 16 IR,

35322 ERiEIN
BUFEIARM VM Guest EIFZH MR R A o

-display gtk
£ GTK EOF ERAISMALE, R ERMEATFEETIHEEMIES VM B Ul T&.

-display sdl
i SDL B Rfiiat (BE2ERMEMNELEEOYR) . BXBFMAESR, HSW SDLX
o

-spice option[,option[,...]1]
B spice ImiZRE Yo
-display vnc

EXELZER, §8EE355T “FHVUNCEE VM Guest” ,

-nographic
2/ QEMU NEF . RMNBTHOKEERIIEHIG,
f£MA -nographic BEiEPWIE, EEPMTHIEHE ari-a2 1 ATEFHMERRE
BEFIR, fli, BTFEERISS QEMU klas Z Bt HRAVIRER,

tux > gemu-system-x86 64 -hda /images/sles base.raw -nographic

C-a h print this help

C-a x exit emulator

C-a s save disk data back to file (if -snapshot)
C-at toggle console timestamps

C-a b send break (magic sysrq)

C-a c switch between console and monitor

C-a C-a sends C-a

(pressed C-a c)
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QEMU 2.3.1 monitor - type 'help' for more information

(gemu)

-no-frame

A QEMU BOREM, ETFATRAKEIIFZEPEF.

-full-screen

U2RIENEE QEMU Bz,

-no-quit
£ QEMU BORXAIZ, FiLEsRITREHE .

-alt-grab. -ctrl-grab
RINBERT, 1R -t Zf5, QEMU BOSENR “HiRRHN” Bir. EeLUGAS
BN ctrl - At - shift (-alt-grab)@ifa ctrt #(-ctrl-grab),

35.3.3 USBi&%&E

L@ RS R A KVYM FA9 VM Guest BRI USB 1% BILATE VM Guest &I
B USB 1&%, M AREN] USB 1&EIEIKE VM Guest, E7E QEMU ARfEA USB 188, B

EFREET -usb EIMZHEA USB IRahiERr, ARRILLER -usbdevice EMIEEZ ML
%o

35.3.3.1 7F VM Guest & USB &%

SUSE BRI A TRER USB &
#: disk. host. serial. braille. net. mouse fl tablet,

-usbdevice %EIAY USB i &FAEY

disk
BT XHRINK B EMEFIRE. FILERRNER format &I, MAZKNET.

tux > gemu-system-x86 64 [...] -usbdevice
disk:format=raw:/virt/usb disk.raw
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host
B@EEHNIE&E (A bus.addr #5i8)

serial

ENF IR ERIBRITH RS,

braille
£/ BrlAPI iR\ E O F U E RS Xt

net
&I S24F CDC LKA RNDIS thiX BIMIRIEFCES.

mouse
TRIEEI USB BT IEIMSBEINAN PS/2 BAFEN. TEMREIERTEA gemu-
system-ARCH [...] -usbdevice mouse B&IAY VM Guest LRI RAREHIRE:

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 EMIRE (FIUNAIRER) . IHEIMSEBERRIA PS/2 EARERL,
NREEET VNC hiNEF VM Guest, NLEEIRISEIEEER. BXEZEERE, S
W5 3557 “fFH VNCEE VM Guest” o

35.3.4 FigE

fEM -chardev FISIEMBIF MRS, ZEMER U T—ARIEA:
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gemu-system-x86 64 [...] -chardev BACKEND TYPE,id=ID STRING

Hrh, BACKEND TYPE AJLLR2

null. socket. udp. msmouse. vc. file. pipe. console. serial. pty. stdio. br
5 parport. FIEFMGEEHLNE—NREKN 127 M FRM—ATRFR S, LFRHFER
FHREEHMEXIELSPINRIZIEE. BXEHRNAE FETRTEREA, 55 ILFME (nan 1

qemu), FTHEEH A Fis WEEHER:

null
BIBE— I TIRE, ZREFRHIEBESEFWEIRFIEEUE,

stdio
H1EE QEMU B IEAR AR N ERI Ho

socket
SIENEREET. WRIBET PATH, NEIE Unix EEF:

tux > sudo gemu-system-x86 64 [...] -chardev \
socket,id=unix_socketl,path=/tmp/unix socketl,server

SERVER FiEIIEE ZEZEFELIERET,
WMERIEET PORT, NIGIE TCP EIE=F:

tux > sudo gemu-system-x86 64 [...] -chardev \

socket,id=tcp socketl,host=localhost,port=7777,server,nowait

ZESERO 7777 EOIE—NAHISIR (server) TCP E#EF, QEMU BRRANER
B P imEE S ris O m#ENEERES (nowait ).

i

udp
& UDP 1SR B VM Guest BIFRE M mE A1XEx g E .

tux > sudo gemu-system-x86 64 [...] \
-chardev udp,id=udp fwd,host=mercury.example.com,port=7777

ZESTEIRIZEEN] mercury.example.com L4 7777, FHMHEKZIX VM Guest ML

=
/}IKLEO

334 h:a-: SLES 15 SP3

i
&
X



VC

B QEMU X AIEHI G, Rl LU HIIETE BIMTHI SRR :

tux > sudo gemu-system-x86 64 [...] -chardev vc,id=vcl,width=640,height=480
\
-mon chardev=vcl

BRSRUIERANEZN vel MHEIHEHIA, 355 QEMU MIISHEREI%as)

VAN
Ho

file
KB VM Guest BIFREREEICRE VM ARS8 LR — DX M. WIUETE path,
MRZBERFE, RO TUEIE,

tux > sudo gemu-system-x86 64 [...] \
-chardev file,id=gemu logl,path=/var/log/gemu/guestl.log

BINBRT, QEMU BARITSHITIHROAE—AFIESE, H QEMU MMBLIE—MF
HiIEHIE. i, BuLgIEECHNFRIEE, HREERTFAREN, UT R AEREMEE
Bh:

-serial CHAR DEV
& VM Guest FIEEHARITIROEEME VM ENARS 28 EHNFRFIEE CHAR DEV, EE
FRERT, IERBRINE—NEMESIA (ve); EEEFERT, RIANE stdio, -
serial ANRBIFZFED, BXFEMPYTESIR, BEEWNFMIT man 1 gemu,
e Z el IR EB1TiR O, A -serial none AIZMAFEBITHO,

-parallel DEVICE
¥ VM Guest IHTIHOEE RS DEVICE ., IEMZIFNIGES -serial 8E.

0O &F
888 SUSE Linux Enterprise Server {fE3 VM E#ARSS 2309, SR LI BZGEREY
FH17iO1&%E /dev/parportN (Eff N 2iwOS) .

EBRZFTUBIM=1H1T% 0. £A -parallel none RIZAFEHITIHO.
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-monitor CHAR DEV
¥ QEMU MR EEMEI VM EHARSS 288 LRIFRIEE CHAR DEV, LA RFIILE
5 -serial R, FEEFERXT, EEHIAR— N EMEHIE (ve); FIEEFER
T, BUANZ stdio,

BXAUAFHIRERRNTEYIR, BZNFMIT (man 1 qemu ),

35.4 QEMU HRIMLE

¥ -netdev XIS -device E&EARN VM Guest EXAFERBBNIMNBZINMEZZO R, -
netdev EINMEEN

-netdev type[,prop[=valuell,...]]

SUSE BRISZIFLUTMSZEE: user. bridge # tap. B* -netdev FIEMATZET
x, 1BENFME (man 1 qemu ),

T -netdev Fi%EIR

bridge
EREENMEEFRECE TAP EOH G HIEEIIEENING. BXEZER, S
W% 354371 “HHERL” o

user
EERAFPRINS. BXEZER, BENE 35427 "APEINE" .

tap
IBEMENBNRENSL, BXEZER, BENE 354310 NS

35.4.1 EXWMLEEOFER
¥ -netdev 5#8%H -device EIHEEER B LURINFTAIEIN R+

tux > sudo gemu-system-x86 64 [...] \
-netdev tap@ ,id=hostnet0 \
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-device virtio-net-pci® ,netdev=hostnet0,vian=1@ ,\
macaddr=00:16:35:AF:94:4B@ ,name=ncardl

o
2]

TEE MR E LR,

IEEMEMES, A gemu-system-ARCH -device help 72X Network
devices: ZPAEILGRENET & £F QEMU ZIFHIFAEMRE SHTIR,

SUSE BRIZ#FE!S rt18139. e1000 MELTEF M

€1000-82540em. el000-82544gc. el000-82545em 1 virtio-net-pci. E
EERTEREFINEDGIR, BRI help EAWRTHIZFIE:

tux > sudo gemu-system-x86 64 -device el000,help
€1000.mac=macaddr
€1000.vlan=vlan
€1000.netdev=netdev
€1000.bootindex=int32
€1000.autonegotiation=on/off
€1000.mitigation=on/off
€1000.addr=pci-devfn
€1000.romfile=str

€1000. rombar=uint32
€1000.multifunction=on/off
€1000.command serr _enable=on/off

R OERZE VLAN 1. ERILEEB RS, ZESETERTRREN. NRES
BEILL FEI0, QEMU R EERRAIAE 0,

HEE M -REVERIAIG RS (MAC) ititik, ER—TM—IRATT, BiEIRAEE LMt W
RARIEE, QEMU KRB SRIRIA MAC tthlit, FERIRESTEFER VLAN FIERL MAC ith

HEHZR,

35.4.2 FAPEAMWE

-netdev user EWHET QEMU ERAFPRIVMLS, MERREFEMLEI, WEIAERAR
Rilo Hib, XEMRISITHFRT:

tux > sudo gemu-system-x86 64 -hda /images/sles base.raw
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tux > sudo gemu-system-x86 64 -hda /images/sles base.raw -netdev
user,id=hostnet0

NREE ARV VM Guest IHIRISMBMLZ TR (FISNEEXK) , MIEERINIEEER. FRIAFRITFE
e NARE, EIE VM Guest W FMEZRREMITBENAT L, FHRNERAT, BAFEERE
. APIEINEAATM VM AR 25 LBV B R7E VM Guest LTSS

VM Guest ZIR1SFEEPA DHCP ARS3 282 BCAY—1 IP ik, RIi@d 10.0.2.2 3718] VM EAARSS 25
(DHCP Ak55288) , M5 ECAY IP #thibSEEIM 10.0.2.15 F iR, ERILAfER ssh &#%%) 10.0.2.2
ERIVM EHARSSEE, FHER scp KEIEHIXH.

35.42.1 @< 1Tmfl
ATRM T A XNAEA QEMU i E AR MR LN R B,
#135.1: SRAPERALE

tux > sudo gemu-system-x86 64 [...] \
-netdev user@ ,id=hostnet0 \
-device virtio-net-pci,netdev=hostnet0,vlan=1@ ,name=user netl@® , restrict=yes@®

1ETE A P IR TURE
ERZEI VLAN 1o gNREBRIEIZETR, MEAER 0o
EE ML ENZ 18R, ATATFE QEMU ISP IRiR iz %,

fRES VM Guest, X#¥ VM Guest £S5 VM ENARS22EN, HEREZEEFBEE
SMERPZE

{5 35.2 . FEHREENX IP EEMNAPIEXMS

© ® 0 0O

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=10.2.0.200 ,hostname=tux_kvm guest @

@ 15 VM Guest BEIRIMILS IP sthlik, LUK ANERIMLEHRD, FRINEX 10.0.2.0/8,
® f5%E VM Guest EEIRY VM EHARSSEE P #isik, BAIAEDY 10.0.2.2,

© IEEFJHMAE DHCP ARSERIEREA VM Guest B9 16 4 IP Sty E— 1 BRIAMER
10.0.2.15,
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O fEEMNE DHCP RRSZZFIFIEIRE VM Guest BIEH B
f5135.3 : EAMS5ISH TFTP AP RIS

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 @

Q@ FUERE TFTP (RMUZANEARR FTP hEeRI XA RN RSEE. EEBRPIXMH
LA TFTP Ar35281R B RAVZIUE L VM Guests

® LIBOOTP (FIRfH5| SRS IP INEFIMEE I B A —FhE Y, BRELTR T FibhE
) XHNERT BieEmXt. 5 tftp BEREHRN, afLU@EE TN ERNAB R MW
£Z5|F VM Guest,

f5135.4 : EAXNEARLNAFIEINSE

tux > sudo gemu-system-x86 64 [...] \
-netdev user,id=hostnet0d \
-device virtio-net-pci,netdev=hostnet0,hostfwd=tcp::2222-:22

BEN LIRO 2222 B9E N TCP E1ZiE & E VM Guest ERVIK 22 (SSH), 3R sshd
1IF7E VM Guest Ei&1T, BHWA

tux > ssh gemu_host -p 2222

(Her, gemu_host BENRLHIENRAE IP#4E) , LAFREX VM Guest B9 SSH 12

o

35.4.3 1FHEML

£ -netdev tap JEWIAY, QEMU =@id¥E N TAP MK 1L &FEES VM Guest BIEE
VLAN REIZMIT. ZMEIGENMEZODESTMENERIBD AN, LS ERINKEE, &
EEHIEE.

BACIBR— IR, HRE—1 VM ENBRS[YIENLZZD (BEZE etho) FMEIEAH:

1. [B5h YaST =R ILFHHER RS > Mg E,
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2. BEAM, SARMEANEERONIZEEE FAMERIERENT. BE TP,
3. EREFECERITERFHSIEIKRY IP i, AFESHEXMEISE (NREA) -

4. EIFEENEEERD, EERERINE R LKL E.
%E—F_io miﬂﬁ*ﬁEEEEEIR%E@%E/—T_\Ej) i%%a.:lél‘_*é;ﬁ:o

5. BEHHEUNAEN. REEEERIZMN:

tux > bridge link

state forwarding priority 32 cost 100

35.43.1 FohEEEIMG

2: ethO state UP : <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 master br0@ \

ER LA TR BIRIZASIE VM Guest IEHIEZIFTEAIMTEZD bro, HIZAFAE N ir<iET sudo #l

#iz17, RESXEHLSHEE root il

©) ##7: FRENmL
géiilﬂﬁa H‘E E% tunctl Ex{q:@:o

#!/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®

gemu-system-x86 64 -machine accel=kvm -m 512 -hda /images/sles base.raw \
-netdev tap,id=hostnet0d \
-device virtio-net-pci,netdev=hostnet0,vlian=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@®
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0 MFEEMRT,

@ ETEHN TAP REHREERGZITHANAR . TAP IK&EE AT EMCIERISERN
REA LRI 8o

© SRR TAP M&iEO.,

O EFE 17, LUaRHE TAP M&EOMEBE,

O ¥ TAP IREHRNMEIMT bro,

O ifname= FiEIHEE A FHERN TAP MO RIR,

© qemu-system-ARCH EEZEIMIFTZA], 2tE script M downscript B, RE

£ UM ENARS SBXH R LA LE TIEENMIA, BEERIIMFZENETT script,
HERHMEIFIE Z 51517 downscript o &8] LUE XA SIS B NIRRT IEE O,
FIANSKE /etc/gemu-ifup # /etc/qemu-ifdown., FIERIEET script=no
downscript=no, WSZRAMAEHITIIE, BEEFVEERIT,

O MIBRMT bro HEY TAP #0.

O B TAPIGEBVKZIZREN down,

bR TAP 1%&

35.4.3.2 fEF gemu-bridge-helper ZE#Z 2| W45

BT VM Guest 12 EIMNEN S —MAXEFER gemu-bridge-helper BIFRER,
ZEFRIAGEE TAP #ZOMF S HIEZTsERMT. BIARBFAHITXHE R /usr/lib/
gemu-bridge-helper. ZBIFrIHITXHRIEZE KA setuid root, HELEW, RAIFE
LA (kvm) BB RERTT. ALt, gemu-system-ARCH &< ASHAEEL root iz
7o

LITIEEMTE, =BshARZEF:

gemu-system-x86 64 [...] \

-netdev bridge,id=hostnet0,vlan=0,br=bro \
-device virtio-net-pci,netdev=hostnet0

BT LUER helper=/path/to/your/helper ETHERE B 8B E X B FRIZASKLIE TAP
REECE (RIRERE)
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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
BENI gemu-bridge-helper B9i5R)4FIN, 1BEZE /etc/gemu/bridge. conf
X, flan, UTiES

allow bro

F gemu-system-ARCH diEH VM Guest :E#ZEIMFF bro,

35.5 {FHVNCZE%E VM Guest

BIAMBERT, QEMU £/ GTK (—MEFATIAERE) HMRER VM Guest WEF Hit.
NRIEE T -vnc &, ERILILE QEMU ERIFHSER VNC BRes, HREER mHEE R
VNC &1,

0O &F
BT VNC 21EIE{E QEMU BYEINIAY, A -usbdevice tablet EMREER.

t5h, NREFBERSF —MEEHRMAZIAINN en-us , BEA -k ETUEEMRTE
mhEo

-vnc E—NFRIAIE display (Be  -vnc EIRFILLT display 8EE:

host:display
RERREETRES display LB host BIERE. KE/EIETT VNC =&Y TCP iRO&
BREE795900 + display BV#F, GNIRXKIEE host, REBEZRBEMENE
%o

s

unix:path
VNC ARZ5 28 150 Unix S E#REF ERER, path ETHEEMEX Unix BEEFHMUE,
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none
Re#nsa1t VNC BRS3282h6E, BARBZARSGZBAET. EHERILUER QEMU BZERH
VNC fR5588. BXEZER, BEINE36E A QEMU MR EEEIML -

AJLATE display BEREEFER— 1 HZMETRE (LLESHR) » BROEWA:
reverse
I 2 A B SR MR 75 VNC B P iR

websocket

EIMTH—NE AT VNC Websocket EIZM TCP Mifim, RIBEN, Websocket i
79 5700+displays

password
ERNEFimEZERET OSSN S MRIE,

tls
BREPIHES VNC fRSZ 288 EA TLS,

x509=/path/to/certificate/dir
IBET TLS BB, EKRMEH x509 FHEIERNE TLS =i,

x509verify=/path/to/certificate/dir
IBET TLS BIEK. ERMEH x509 BB EIERNE TLS =i,

sasl
EXRZFimfEA SASL [ VNC RS 81T B9 1IIF,

acl
FIFFiRIRESITIR, UIEZE x509 B P iRIEFHH SASL &5 A,

lossy

BERERESESE (BE. JPEGEH) o

non-adaptive
PRBENRE. ARIAREABEENED,

share=[allow-exclusive|force-shared|ignore]

REETHERE,
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==
‘§§’ /35551
BEXETNEMNELZMT, 15BN gemu-doc FAAT
VNC RfIAE:
tux > gemu-system-x86 64 [...] -vnc :5

# (on the client:)

wilber > vncviewer venus:5 &

QEMU (tbazant-sle15sp3) - Remote Desktop Viewer - o x

oER) &EV) BEE) WHH)
=4 E=EC) «| O G @ [ B zEcrlacde

7R158 28, 10:20

35.2: QEMUVNC £i%

35.5.1 {R#F VNC &E#

ZHABY VNC BRSZ 251G ERNER T AT RN B D RIE, eI REIF, FrHEFERR LAMMLE
FREYERIENIEIZFEE QEMU VNC £iF,

RAERME TSI RNE N, AIHENAT VNC FF /RS SEERE, ERILUERO<L. x509
JEH. SASL S5, BEEAE—% QEMU siSHE S B Z B IIES ERFIFEZ,
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BXE M ENRS[NE Fin LECE x509 IEBIFMAER, BEBRE 123277 “EH x509
IEH##ITITAR TLS/SSL & (gemu+tls 8¢ xen+tls) ” M 12.3.2.3F “BEZF N
RIEE o

Remmina VNC EFZBXFERSMIIENH, Hit, EUTROPRERZEEREREF
VM Guest VB i, XFUbRf, FIMRIZARSS2S x509 IEF ca-cert.pem. server-
cert.pem # server-key.pem fiFEHN LM /etc/pki/gemu BRP, AIREFIHIES
BEEFBEXERF, Remmina FEERB oINS ERIEEXLEIFBHEZ,

f5135.5 : O<HHIEE

gemu-system-x86 64 [...] -vnc :5,password -monitor stdio

EFVNC B R284RS 5 (EBEAIKO 5905) LEENVM Guest BlfiZ5itH. password Fif
MEMEE—fEFOSHEBREMNIIESE. RIAKEEOS, BEEE 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: *¥**

FEULRFIEE -monitor stdio W, FAMRAEER QEMU mMEREN/ Ak,
TR EEEZEMES.

+ VNC ~ | < x =
BN ARs528 LIR{ERRTE]
T SLE155P2 10.100.51.239:1  2018-02-01 - 11:44:29

T SLE15SP1 10.100.51.239:1 2018-02-02 - 13:52:43

Bl VNC 23E pinkiepie.suse.cz:10 2018-02-02 - 13:59:25

& Tumbleweed

faopenSUSEA23 ETEERER Tt vNC £3F"... x

IETEEREE) "L VNC =iF"....

ol 12 VNC O% .....| |
[ {#F VNC O%
| BEO | ®EQ |
Mz VNC =1 (/home/tbazant/ local/share/remmina/1517576307484.remmina)

35.3 : REMMINA By SR IEIEFHEE
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f5135.6 : X509 IEHFHIEIE

QEMU VNC fRSZ 2RI =IEMF A TLS M=, HER x509 IEBHITHNRIE, RBEFBE
REPIHRMAHES, FHRIE CAIEPRIFRMHNIER, IRENQE RERSHERA
Mg, BEFERLLSRIEIERE,

gemu-system-x86 64 [...] -vnc :5,tls,x509verify=/etc/pki/qemu

5l 35.7 : X509 iFHFNO<L AT
BRI LB OS89 IIES TLS MNZH x509 ik B E M IWIEESFER, UEATFIHFTIEN
BEMIIERE, BTUTH<E, FICEE QEMU HMssHiREOS:

gemu-system-x86 64 [...] -vnc :5,password,tls,x509verify=/etc/pki/qemu \
-monitor stdio

f5 35.8 : SASL H{A5EIiE

EEREBHIIEMZ 2R (SASL) @ BB B9 I IEFSIE LR £ MBS, TERT
ZMBEHIIENEI, B0 PAM. Kerberos. LDAP &5, SASL S4B CHIB P EEE
%, At VM VRSS2 ETEFEEERFIKF,

HFL2REA, BINER SASL HHIIES TLS MNZH x509 IEBLE SR

gemu-system-x86 64 [...] -vnc :5,tls,x509,sasl -monitor stdio
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36 R QEMU mlzs BRI

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,

36.1 pin)mlEsiEml e

() =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 AREUATEFERHMHERSEREREE NG H, 5353227
CEREI R T AEXERSSHNESAT, fli, BEEMER -display gtk EDRIE
MTIEFLEMSE, B arl-Awe -2 , @8, E#FA -nographic &mE, AJiRAEH
cerl - A ¢ YIREIIENIESERI A

EERIEH A MNEEER), 5ER help =X ? . EFEE XS ESSNAE, BEA help
COMMAND ,
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36.2 FREXE X Guest RAEHER

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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36.3 EXVNCO%

EHEKRVNC O%, EfEA change vnc password sp$HEAFROS:

(gemu) change vnc password
Password: *¥xkfokkx

(gemu)

36.4 BIEIKE
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. EIREXAIBEMNTEYIR, RIE(T:

(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

36.5 EmlEEMET

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,

36.6 ENATHNTEF

MRBEMABIERAT -balloon virtio #EI (WNtSBE¥FEMMESIKES) , &
Er LshSEN I ARGF. BXBRASRKGEINFAESR, BEEWRE 3417 “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

36.7 FHAEEIMIAE
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.

36.8 EIEEILIRE

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—
MigoE, E—MMECEABTES 34.2.3 7 “ERA 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

36.9 HEEAMMRE 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,

36.10 mh&E

LIRS AR EMEMNM— N ENRSEEREIS — P ENRE, MASHAIBMEERE
mFHe ERILUKAMEREN, HERELFHHIEERE.

KEHEBRIENK:
° 11717 “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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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 #<,

36.11 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,

36.11.1 @ ItnERN/HEEIER 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": {

}

36.11.2 &3 telnet 3417] QMP
MRANMERILERN/fL, S QVMP HOEEIEIMNEERT, HEIFENmROSH
pLe:ha 1IN
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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": [
]
}
}

Ea L ER I Z N SMesiEO, TERMNRAEIRERSN/HE EIET —1 HMP 524 (73R
5 “EB#M” QEMU 2SS HIATLEM2S) , H7E localhost ix O 4444 EGIET —1 QMP

5251

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

36.11.3 & 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} [...]

36.11.4 & libvirt B9 virsh &<i5i8) 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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AR

—f8

DomoO
ZARIBTE Xen MERER, R—MNEBNL. EVURIERSAILPr L BRSSO PIETITHIREIN
W, ®#A Dom0, AL EBIFREEMEMYEIEFSIRPIEIT, AFAE U,

FERELE “KYM 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
BEREIEZE “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 E2

AHCI
BRENIEHEED (AHCI) 2 Intel* EXHN—ERANE, BEMNFAUMTETF LR
TIRIEERTT ATA (SATA) ENELKISECES.

xvda
DEAFEINTEN ENE— BN ENIEREE S,

[RIaHEER
ERENFRHER AR EI HE X R GTn PR PRI EHRR — 75 %o

R
DRI chEB NV EUBEFIRE, I30 CD-ROM IRnh2s skt R IRENER, 72 XFE LN
FRILE-

EF XM R
BEFXAOEIEE, BB ERES T,

HRERBR{G S
MREEZENMERTEE, MEMETEHETENSIEMALY RAVHEERES .

485 18]

ACPI
SRECEMBEIREDO (ACP) ASE R ERSRIREEEN BRERR M 7 AR,
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AER = PCl Express ¥EIRERI—T0INEE, BTIRES PClIIHRATE R EEFRERIRGHTT
(U=

APIC
BR A JRIZRRTIE 2R (APIC) 2—MHRBZHIZR AT,

BDF
B2 IR & IhEE

FAFEZE#ER PCI # PCle IRERIRTEo

CG
A
BFRE. HEMREERFENGER (CPU. RfFE. HE 1/0F) MIikEe.

EDF
&P EUEHARRL S
LEEEIZR UEM S TR CPU £, HERSEIRIARREHEE_EAIRE,

EPT
HEDIES

EIMEIFER MRS AVIMEIEREE, T, EBMHIFE—ENFHE, X&
FEEIRE CPU. MMU # 1/0 i ERIEIA . E—LHFR x86 &b iE2EH, AMD #l Intel B
FHATRMAERE A BRFBEIRMXMIEREERE, 2006 F, XFMKRMENEHH T XA AMD-
Virtualization (AMD-V) 1 Intel® VT-x £z RBISE—1X x86 EINUIEHZHF. =i, Intel #EH
THEZRESHRT, HPRESTRMET Bk (EPT) B9 MMU Eilt. SERFEFH TR
AR#EIT MMU EBAMEABLL, 245 EPT ARSI LURFI4RE. SIRTERHARZ, EPT IEM
RFBRIER, XMNEILUEDTE Guest MIBR EIRIERF A MIERAATIRMER.

FLASK
Flux &4k L e RZ
Xen B —MER FLASK WL £EREM, FRERIRIRRE LI E SR Y5855 03T
o

HAP
SRIETFS
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HAP 5 7 EHMI M RAFRIRE TIFILEMEZR 2.

HVM
BB (Xen BEXFMIE) o

IOMMU
WA/ MEAEEERSTT
IOMMU (AMD* #%AR) BREEIESRTT (MMU), FIEXFFEZEREFRIE (DMA) B 1/0 B4
EREERE

KSM
A AEDA=S
KSM BT F7E Guest ZB|BEhEZHERNAEFIN, UTEENREF. KVM ZLERTLUE
FA KSM (JNRE7E VM ENARS2EEERA) -

MMU
NEEEETT
— M BEHEERAN, AFAE CPUNREFRRIERK, HInfeBiEE it 22 tntAY
i BIEMREER) . AFERIP. ZEITE. S4MFH, ERNEEITEIEREN
(LEZ 8 URG) &, AFMEEFEAIIR

PAE
YIIEHIAEY R
32 I x86 RIERAFERYIIRMULY B (PAE) IRZUR ST 4 GB LI EYIIEAFAIF UL, 7 PAE
BXXF, TIFRM (PTE) B9A/NA 64 i,

PCID
IR IRARIR T
EIEN RS BT XEAMRATTEF S N AU FENER, XS ATIREI E bz tit
Hh=siE)RY, AMIPEREEBRBEEFENES. INVPCID I8 RFHITHEAR TLB B, X3FMH
Z=BFBhE,

PCle
ERIMSAHBIE
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PCle FAsREMRIBTL PCI. PCI-X#1 AGP 244T/, PCle INTREX#E, BEESHNEX
RSB E. BRAYI/0 M, UKENIESATE. I, SERHEIFMAIE
IRIMA IR SHE] (AER), MURAHPYERINEE, EEEEFRE PClL

PSE #1 PSE36
T RITR
PSE 2#5 x86 A IRV —TNTHAE, ARIFTIATIELR 4 KiB K\ PSE-36 THEETEEIE 10 fiI
RUEhL EBEIMEM 4 i, XEFIMIIEIERARTTNIERIPER, XiF, ERILUEKX
DIRE! 36 [tk ==a]H,

PT
Dk
RRZITEVIRERAET N EINAE RS AR EF R S IR > [B]FIBRET R IRLS
1. BEARMHUER IHRHIZSERIMUL, IR RIEY (RAM) FFE RV,

QXL
QXL 2 EILIFIER cirrus VGA tiZEF (8M) IRTHIZF -

RVI 8% NPT
PREREMHERS]. BREINTIR

EATFRERAFEIER T (MMU) B9 AMD 5 ZAUREH MBI EMEER AR,

SATA
1T ATA
SATA B—M1IENE&IED, AN S A ST R BEMNNBEAREMREFIRS.

SMEP
W ERIVATTIRIP

BFBhLE Xen BAEERFHRITHAFERERDR, fEINAEFSEN BBLAEEEFNTFS
EEMH LS,

SPICE
&R FRIITE IR E R

SXP
SXP X142 Xen EEE X1,
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TCG
A EmRER
RIME<S, MARH CPUHITIES

THP
BEAKTT
EINRERILE CPU EAATAAIA 4 KB T ITAF Tt XABEBT RN HFEEMN CPU
FEFAE. KM ZRALEETLUEE madvise N ARER THP (MR EE VM AR
S#RLEBEA) -

TLB
e R A
TLB BRAFEEE AN EIMIAL IR ERIEF. FIERMBEaTW. EicZ4<AEMA
ARS5 2R A0 IR ERERAEFS TLB KBRS RN Y3EM AL ==18), TR EMREFEGF, JIF
H=BE TLB.

VCPU
—MNEELE, BEENL CPUNEMIRE.

VDI
R EEALE

VFIO
MRZ V3.6 FHia, HEH T —FMB R =iEAIE] PCLig&ERIFGE, %73 7EMI VFIO,

VHS
REPMEENARSS 25

VM root
VMM BLVMX root 3&1EE1T, Guest EFR{ELLVMX JE root #1E351T. VMX root #&{ES VMX
3E root 2EZ [BIRVEEHRFR A VX BE3,

VMCS
REPAM I HlIEE 1

368 SLES 15 SP3



VMX 3E root $&1EF VMX Fi R — MR A R IAMIEHIZEH (VMCS) ByEiBLMRITHl, VMCS
GBI R VMCS 18 (B MZEAES—) NSRS HGREE, VMCS1E
$HHYER VMCS B9 64 firtthiiit, &3 VMPTRST #1 VMPTRLD 354 3RIEEAI S N\ VMCS 35

¥t, VMM f&£F VMREAD. VMWRITE #1 VMCLEAR 354 RECE VMCS, VMM BJREXiFHE
NEIMVERREN VMCS, MREMNAEZMZELIEE (BINLIESS) , VMM AxE
M EIALIEZRERRER VMCS,

VMDq

REIALIZ & AT

ZIATIMB SR A TR REHRANZIFZ D VM, ENRERENETIXEKIARNITE
VM (& VM RY IP #utb#1TKEX) o

VMM

ENLISITGE (BREIRRR)

L MBISBE) SRR BB (VM) FXEIESHEME, BB Guest EHHET
VMM, VMM LUTEFASH AR AEIIR IS S B — B, SABEREE Guest 3, Guest
5 VMM 2 BBk EIIRE T RIEREME, 7EILERE, Guest RITERLEM.

VMX

REIAMY

VPID

HHY TLB =Rz #F (RIA VPID, BRF\HITLEN VMM %, maeieA TLB %

ab
Be) o

VT-d

A 1/0 B
FPATF 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 @I AEHEN Guest 1Lk Elinse B MERIA M

ETF Seccomp2 By 56
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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 79 NVIDIA RECE GPU EIB

B.1 &7

ST/ TBINAE ENITENL LAY NVIDIA GPU E-FRIEIREA EIAME Guest,

B.2 FuRFM

o 2B AMD64/Intel 64 (AR L5355 GPU Hilo

o ENRIERAER SLES 12 SP3 HEFIRA,

o AXHIRNBEH R—EETF V100/T1000 NVIDIA £RI3ES, X5 GPU it&EHEX,
o ERWIEFERIIZE N NVIDIA Tesla 7=da — Maxwell. Pascal 5% Volta.

°c ATREBEEINARS, EFEAETVLTINREREFR, UERLEEE GPU EE%
SSH Zhae MR ERA e,

B.3 ECE=EA

B.3.1 REGEHIFR
1. RRTFHIRERKRE N SLES 12 SP3 EBMA:

tux > cat /etc/issue
Welcome to SUSE Linux Enterprise Server 15 (x86 64) - Kernel \r (\1).

2. RBENBEZFRFVI-d &R, AEEBEBRFREFBAZEA:

tux > dmesg | grep -e "Directed I/0"
[ 12.819760] DMAR: Intel(R) Virtualization Technology for Directed I/0
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MRREEHFREAVT-d, BEERRAEHESISEN.

3. REFHNESEHEINI GPU 5 VGA K
tux > lspci | grep -i "vga"

07:00.0 VGA compatible controller: Matrox Electronics Systems Ltd. \
MGA G200e [Pilot] ServerEngines (SEP1l) (rev 05)

3+F Tesla V100 E:

tux > lspci | grep -i nvidia
03:00.0 3D controller: NVIDIA Corporation GV100 [Tesla V100 PCIe] (rev al)

%$F T1000 Mobile (RI7E Dell 5540 LfEF) :

tux > lspci | grep -i nvidia
01:00.0 3D controller: NVIDIA Corporation TU117GLM [Quadro T1000 Mobile]
(rev al)

B.3.2 BEAIOMMU
FINEZA IOMMU, BEBERSKSISNT /etc/default/grub BBEXHFBEEE,
1. FETF Intel M

GRUB_ CMDLINE LINUX="intel iommu=on iommu=pt rd.driver.pre=vfio-pci"

IHFEF AMD B9EA:

GRUB_CMDLINE LINUX="iommu=pt amd iommu=on rd.driver.pre=vfio-pci"

2. RFEHERN /etc/default/grub X&48Y, 1EEFHEME GRUB 2 EEEX 4 /boot/
grub2/grub.cfg:

tux > sudo grub2-mkconfig -o /boot/grub2/grub.cfg

3. B3|FENHAREESERA IOMMU:
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tux > dmesg | grep -e DMAR -e IOMMU

B.3.3 J5 Nouveau IRoHiEFIINERE

HFIEHNIER NVIDIA £15KEE VM Guest, FEILIHNBEERT EVIRERFLRIANE NVIDIA GPU
KohiZE(ERZ . FHE NVIDIA IREp#ERF 3 79 nouveau . 4w3E /etc/modprobe.d/50-

blacklist.conf Xft, ¥ FE—1TIEMEIZXHHRE:

blacklist nouveau

B.3.4 {d& VFIO HIFEATFTEHEM GPU

1. ERRUEEHMNES ID, FJRMAE B3.1T “REEVIFARE" RFIHHNELES (F0
03:00.0) H{TEK:

tux > lspci -nn | grep 03:00.0

03:00.0 3D controller [0302]: NVIDIA Corporation GV100 [Tesla V100 PCIe]
[10de:1db4] (rev al)

2. £ /etc/modprobe.d/ BERFEIEZEEUTRAM vfio.conf XH:
options vfio-pci ids=10de:1db4
Q &

RGN ERTABETUMG ids= 88, HTRLEFE, TATEEEINLE,
AT IR 1D TRANEIFIFRR, BUETAER %R,

|

B.3.5 ZEZ{ VFIO IXGhiEF

B =M A EER VFIO0 IKEhiERs,
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B.3.5.1 X initrd XFPEZZIKhIZF
1. 8 /etc/dracut.conf.d/gpu-passthrough.conf X#HHEEFHFRMNUATARE:

add drivers+="vfio vfio iommu typel vfio pci vfio virqfd"

2. EFTER initrd Xf4:

tux > sudo dracut --force /boot/initrd $(uname -r)

B.3.5.2 RZIRmhiZRr A INE B o HRIRIRAI TR

Bl#Z /etc/modules-load.d/vfio-pci.conf XHEHHEEFFMUTREA:

pci stub

vfio

vfio iommu_ typel
vfio pci

kvm

kvm_intel

B.3.5.3 FrhEHZIXHER
BAEETH FRER RS, ERTUTHS:

tux > sudo modprobe vfio-pci

B.3.6 79 Microsoft Windows Guest 22/ MSR

3+F Microsoft Windows Guest, FH{TEINZA MSR (FEFERINEFFSS) , LUBSR Guest
HAR. Bl /etc/modprobe.d/kvm.conf XHHEEFRIMUATARS:

options kvm ignore msrs=1
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B.3.7 Z&EHIZH UEFI EH&
THERFER UEFI EE#1T7515 (B, ANMERIBAX BIOS 51§ F5) A 8EfE GPU BiEIhEEEE T

Eo

375

. ZE gemu-ovmf BHE, HFPEE UEF EHIRE:

tux > sudo zypper install gemu-ovmf

EEE BT e SHILERFEY OVMF bin 1 vars XHEHIFIK:

tux > rpm -ql gemu-ovmf

. FREL—PHIRENTIR, T /etc/libvirt/qemu.conf X#HHHY libvirt

QEMU ECEA/E A OVMF, &< R4l TR :

nvram = [

"/usr/share/qgemu/ovmf-x86 64-4m.bin:/usr/share/gemu/ovmf-x86 64-4m-
vars.bin",

"/usr/share/gemu/ovmf-x86 64-4m-code.bin:/usr/share/qemu/ovmf-x86 64-4m-
vars.bin",

"/usr/share/gemu/ovmf-x86 64-smm-ms-code.bin:/usr/share/qemu/ovmf-x86 64-
smm-ms-vars.bin",

"/usr/share/qemu/ovmf-x86 64-smm-opensuse-code.bin:/usr/share/qemu/ovmf-
x86 64-smm-opensuse-vars.bin",

"/usr/share/gemu/ovmf-x86 64-ms-4m-code.bin:/usr/share/qgemu/ovmf-x86 64-
ms-4m-vars.bin",

"/usr/share/qgemu/ovmf-x86 64-smm-suse-code.bin:/usr/share/qemu/ovmf-x86 64-
smm-suse-vars.bin",

"/usr/share/gemu/ovmf-x86 64-ms-code.bin:/usr/share/qemu/ovmf-x86 64-ms-
vars.bin",

"/usr/share/qemu/ovmf-x86 64-smm-code.bin:/usr/share/qgemu/ovmf-x86 64-smm-
vars.bin",

"/usr/share/gemu/ovmf-x86 64-opensuse-4m-code.bin:/usr/share/qgemu/ovmf-
x86 64-opensuse-4m-vars.bin",

"/usr/share/qemu/ovmf-x86 64-suse-4m-code.bin:/usr/share/qemu/ovmf-x86 64-
suse-4m-vars.bin",

"/usr/share/gemu/ovmf-x86 64-suse-code.bin:/usr/share/qemu/ovmf-x86 64-

suse-vars.bin",
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"/usr/share/gemu/ovmf-x86 64-opensuse-code.bin:/usr/share/qemu/ovmf-x86 64-
opensuse-vars.bin",

"/usr/share/gemu/ovmf-x86 64-code.bin:/usr/share/gemu/ovmf-x86 64-
vars.bin",

]

B.3.8 E3|FENITEM
B ERSBANABHEREN, BREISTHIIEMN:

tux > sudo shutdown -r now

B.4 FEZ&E Guest

ETNMBUAECE Guest BN, LUFEHEBETRFEAENIEY NVIDIA GPU, A BN BRI
virt-install &% Guest VM, BXIFHER, BBNE 105 “Guest %7

B.4.1 GuestBiEEX

ERE Guest VM HAlE], ERTELEZHIHEXEEHEEUTIRE!
° WNRFATRE, EBEMA Q35 T A,
* A3 UEFI Bl %3 Guest VM,

o ML TFEINILE:
Ef2: Spice 3 VNC
%% gxl. VGAZg Virtio
BEXFMER, BEN E 1467 0

e BEMN PCligE ((EArfFIHR 03:00.0) FHME Guest, BEXFMER, BEEN
$14.12T “BEN PCIIEFIEIKE VM Guest”

o NIRRFEENRE, BB RAMMEFIREEEMA virtio EEITER.
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B.4.2 ZRERIKhiZRF

B.4.2.1 Linux Guest
3 B.1: EF RPMNEITEMN

1. M http://www.nvidia.com/download/driverResults.aspx/131159/en-us # FEIREHIZ
 RPM X463,

2. RETEHA RPMARHGEL:

tux > sudo rpm -i nvidia-diag-driver-local-repo-
s1les123-390.30-1.0-1.x86 64.rpm

3. RFTfEFEHRE cuda-drivers ., ¥F3IFSUSE R1TEMH, WP EBPRAR:
tux > sudo zypper refresh && zypper install cuda-drivers

4, 5|5 GuestVM:

tux > sudo shutdown -r now

idiEB.2 | BARKER

1. BFLEREFZERIZFE NVIDIA RoiiEFiER, REthiF%EE gcc-c++ F kernel-
devel 4,

2. £ Guest EERAR£5|%, EN NVIDIA BIREHEFRRARE R, 1 SUSE RITEM L,
AJLAfEA YaST GRUB 2 IR K B AR 25|R. AXFARER, BHER (EEER) ,
$£13F “UEFI (—AIy BREHFEZH) 7 ,% 13.1.1 % “£ SUSE Linux Enterprise
Server ESX5#”

3. M https://www.nvidia.com/Download/index.aspx?lang=en-us # T & IRTHIEFE LEEH
A, BUEAZAFER AR HITXG, AREITLIRHRIT XX USRI IIEF T

tux > chmod +x NVIDIA-Linux-x86 64-460.73.01.run
tux > sudo ./NVIDIA-Linux-x86 64-460.73.01.run
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4. M https://developer.nvidia.com/cuda-downloads?
target_os=Linux&target_arch=x86 64&target distro=SLES&target_version=15&target_type=rpmls
& CUDA [REpizfr, HIRMER LBRBAE#ITRE,

Q iE: ErRxAE
223 NVIDIA %Enbfrzr“}: EIW EIEE B R28E 5 Guest I ERZ M EZ. Eifn)
Guest VM, EwxiuEd ssh BF, ARUMREIITHI &R, BT Guest PLELH

VNC fR5328. NERFERAN, BELEHZRAEREEESE!

tux > sudo systemctl stop display-manager && systemctl disable display-

manager

272 B.3 : Mk LINUX IREHiEF &t
1. ¥ BERU#E] CUDA &R :

tux > cd /usr/local/cuda-9.1/samples/0 Simple/simpleTemplates

2. 4RiZFHiE1T simpleTemplates Xf¥:

tux > make && ./simpleTemplates

runTest<float, 32>

GPU Device 0: "Tesla V100-PCIE-16GB" with compute capability 7.0
CUDA device [Tesla V100-PCIE-16GB] has 80 Multi-Processors
Processing time: 495.006000 (ms)

Compare OK

runTest<int, 64>

GPU Device 0: "Tesla V100-PCIE-16GB" with compute capability 7.0
CUDA device [Tesla V100-PCIE-16GB] has 80 Multi-Processors
Processing time: 0.203000 (ms)

Compare OK

[simpleTemplates] -> Test Results: O Failures
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B.4.2.2 Microsoft Windows Guest

O ==

ERZE NVIDIA RopiZF 281, FEEFER Guest libvirt EXHE <hidden
state='on'/> 1ESMHIKNIEFIREEBR EIRIZF.

1. M https://www.nvidia.com/Download/index.aspx # F&EiF %2 NVIDIA IREHFEF.

2. M https://developer.nvidia.com/cuda-downloads?
target_os=Windows&target_arch=x86_64 2 F#HFH L% CUDA TEH,

3. £ Guest £RY Program Files\Nvidia GPU Computing Toolkit\CUDA
\v10.2\extras\demo suite BRHALUILEI—LE NVIDIA ERRHl.
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C XM. XL TE#H libvirt {EZL

C.1 Xen I E#%

MEBHARTThR Xen 2.x 738, xend Si—EREERX LRATEE Xen TRNT A%, Xen

4.1 FEINT — M FRATSIRSHFT TEER libxenlight (XFFA libxl) o libxl 2

M CREMVNEURERIIE, SEANMBEFIHIAEERKR (XAPI (http://wiki.xen.org/wiki/
XAPI) 2, libvirt. xl) IRHEEPEE AP, Xen 4.2 73 libxl IfA AR EAZIFRE, i
xend tREAFH. Xen4.3M 4.4 RFIFEET xend , UFERAFERENNERETRSE
2 libxlo _Eif% Xen BB XS xend, M Xen 4.5 Z&%IF1 SUSE Linux Enterprise Server 12
SP1 a8, RABiRMZT A%,

RE SLES11SP3 E& 7T Xen4.2, {BSUSE HfRE T xend TR#H, FAATERSEHHITX
A BIMEN=4 SUSE Linux Enterprise P &M AT, i, SLES 12 RS XA
I BPTBEFN libxl TRER, HEREFAETEREM xend H#i%, M SUSE Linux
Enterprise Server 12 SP1 738, xend B¥ABZ .

xend 5 libxl ZBINEEEFZ—F, FIEESEREH, MEESLKESH. EA xend B,
FRrEEF RN ARERE (Fl90 xm 1 libvirt) MSBIERENARSIRS. xend ATHIFED
Xen ENEVIRE. 7E libxl A, x1 3% libvirt EEFPIHNARERGBREFRS. Fit, F£8
xU IR F libvirt FHM libx| REREFERAATRHATHN. —RERT, FHIE
WAREERAZA libx| AR, MEfERR libxl RZAEFEREIE Xen E41l. 7 SUSE Linux
Enterprise Server 81, Ff1ZIER libvirt R&EIE Xen 4, Xi¥, 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&

x\ ARFEMERERT (5201 man xl.cfg) ALUAEHES xm NAREFNERER
X (GEZ0W man xm.cfg) . A xU MZAUFBANEN xm BE2E, BT libxl ELRES
89, #B x1 ALIFSEMUVERTE, FHitk SUSE ZBiVER libvirt FEIE Xen 41, 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

383

=
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='pty'>
<target type='xen' port='0'/>
</console>

</devices>

¥ Xen HECE S A libvirt
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</domain>

EBEHEN libvirt, AILUBTTA® -c EWAYAERE xen2libvirt &<, H&EFEH
SHR /etc/libvirt/qgemu/sles12.xml XE&HiE@ET virsh EXHB Xen 15 :

tux > sudo virsh define /etc/libvirt/gemu/sles12.xml

C.3 xm5 x1 NARIEFZEER

FHZHT xm 5 xl KARFZENFAEER. —RERT, x1 TU5 xm 5. B8,
BARREEEEXHAHE AR xm Bifh x1,

EIET LOEE virsh e5$@A libvirt B85, AXMHPRALETR virsh BE—1
OPTION ., ERENVEXULIETRIEZEER), BHIT:

virsh help OPTION

C3.1 FRENE
NTILEBINTE XL 5 xn HSZEMER, SHERTUTFERE:

®RC1: RTELNE

RRE aX
(-) minus WINE xm RIEE, BXREEE x1 1,
(+) plus WEIME X1 REE, EXRESE xm #,

C.3.2 HWEF/IED
RC2: HNLHAT

1T £33

(+) -v W, ReRHAIFAEE
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C.3.3 REXHNED

£33

Hia1T, FALRFFRITERS

SREITIT. S0R x1 #2iZ xend t1EiE
17, BoELETREESS, R EGIH
TXERS, MEFEHIRE

x1 M xm ERENYIER, REFHKAT libvirt &I,

®C.3: EREH

1ETT

destroy DOMAIN
domid DOMAIN NAME

domname DOMAIN ID

help

pause DOMAIN ID

unpause DOMAIN ID

385

£53
SZBPLR1EE,
BHF B FER 7 DOMAIN 1D,

¥ DOMAIN ID %%
DOMAIN NAME,

EREENEEESE BIER

#9) .

HiEE, L TFHERESHET
SHEENEMNZR (FlaA
%) , BRFEH Xen B
BEEFRAENEMT,

R EEEIRTS. XiF LA
EFHRERT &G H Xen B4
EERFEERNRS.

libvirt SFHGEm
virsh destroy
virsh domid

virsh domname

virsh help

virsh suspend

virsh resume
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1ETT

rename DOMAIN ID
NEW DOMAIN NAME

sysrq DOMAIN <letter>

vncviewer OPTIONS
DOMAIN

vcpu-set DOMAIN ID
VCPUS

386

T3 libvirt SEHLEm

¥ DOMAIN ID B REER 1. tux > virsh
¥9 NEW DOMAIN NAME dumpxml DOMAINNAME

>

DOMXML

2. 1B DOMXML HpyiE

3. tux > virsh
undefine DOMAINNAME

4. +tux > virsh
define DOMAINNAME

A IXBARARAIEK, & virsh send-keys R#Est
MEBMIEKRBA—TAER 3 KVM RIZBRARFZER
FRRT. B LUER LEIER

| Linux Guest &3% SysRq

/K, BXEFEAER, FS

W https://www.kernel.org/

doc/html/latest/admin-

guide/sysrq.htmla, BEE

Guest #2ERHIPLE PV IK

EFo

HIZENEA UNC BRSS88, #  virt-viewer DOMAIN ID
5)&2‘5 vncviewer #Hig, virsh VNCDISPLAY

NEXENHIGEEIU CPU S virsh setvcpus
£, 5 mem-set —#%, It
LEREZREEDES ISR EE

BERNRAREM CPU HE
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gril]

vcpu-list DOMAIN ID

vcpu-pin DOMAIN ID
<VCPUl|all> <CPUsl|all>

dmesg [-c]

top

uptime [-s] DOMAIN

debug-keys KEYS

cpupool-migrate
DOMAIN CPU POOL

387

*= libvirt ZE3uED

FIH4FEEB VCPU 8. 80 virsh vcpuinfo
RKRIETEE, KREAEEN
VCPU 158,

EE VCPU, fFEIERER virsh vcpupin
CPU LiB17, mILAfERXH

F all g HRIPRAE VCPU [

H CPU %%k,

EE Xen HEZAX, 5
Linux &4t A dmesg 2
Pho ZEHXEE Xen 51T
SREPRENEEM. EEM

HIRHBo

$1T xentop @<, %<  virsh nodecpus
RAHAISSE M. xentop  yirsh nodemems

Z—"1 curses #0,

5 B IFEIE TR HR0ETT
BYiEl, {EA x1 <, H%Mm
IEE DOMAIN B,

B BELIEE Xen, F
[EF3& Xen conswitch (2R
INA Ctrl-A) =R, ARG
& “keys” o

¥ DOMAIN ID 3¢ DOMAIN
IBERIHFBE CPU POOL
o,

RECRAYIETR

tats

tats
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128151
cpupool-destroy

CPU_POOL

block-detach
DOMAIN ID DevId

network-attach
DOMAIN ID
NETWORK DEVICE

pci-attach DOMAIN
<BDF> [Virtual Slot]

pci-list DOMAIN ID

getenforce

setenforce <1|0]|

Enforcing|Permissive>

388

*= libvirt ZE3uED

A CPU 1, {XZ1% CPU it
S E R TF ARSI E
BY, A AIHATTIECERFo

BN EMRIEE. devid
B LUE Dom0 AiEIEERN
S BMFLEHRF ID. FH
EijzfT x1 block-list 3k
HWEZERES

virsh detach-disk

7£ DOMAIN ID FRig virsh attach-

BV B FT L8 1%

%o network_device {#RE
EENISE, ERSEEEX
4 vif FRIBERAE

interface

virsh attach-device

BEERE PClIGERIENE
EEME, BDF REHBEW
MIRIGEM PCl B4 /18%/Th

ok
HEo

virsh attach-device

HIHIRYEE PCligE

FARE FLASK REERER
FHH ETE 8RB L HE R,

B S RsR S FLASK
THRIEEIRIINEE, BRUIAER
permissive, ER]LITERR
RERIEFGm ST LER
flask_enforcing &I E 242k
INME,

RECRAYIETR
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C.3.4 BEEFRRYED

TEORAT XL TEHKA xm options 7R, UNRBRERSGZE WIREA)

C34.1 IHEHE
BEEBFIREERSSREEAHLIIXR.

+® C.4 . BEREEEIRED

E XIS EIREIN
(-) log 5|E Xend BE. B]7E /var/log/xend.log
FRREILE B S
(-) delete M Xend IHEEH KPR virsh undefine
ﬁ}zo list ﬁIﬁE/—T—\ﬁ)‘z%o
(-) new BEGRIE Xend HER virsh define
(-) start BohfER xm new SLARM  virsh start
B Xend &1
(-) dryrun BT - FIE SXP PAERAIES  x1 -N
B, [BFeEE
(-) reset HigEN virsh reset
(-) domstate BREIRE virsh domstate
(-) serve 1Bt stdio fLIE Xend
XMLRPC
(-) resume DOMAIN B SRS, HREHE®E  virsh resume
OPTIONS EIEAEFF

389 B EFRRVIEIT SLES 15 SP3



B AFREYIE E IR D

%I £ F IR
(-) suspend DOMAIN RS riEicis, LUEFE  virsh managedsave

[ERILAER resume F&%  irsh suspend
BEME, 5 save FHd
N, BREEIEERSXE

C.3.42 USBig#H

USB options RaJATF xl/libxl TE#K, virsh 12t attach-device # detach-
device %I, BEFREHTF USB.

% C.5 . BXMA USB 1S EIE%IN

BkREY USB ig& EIRIATN

= 5

(-) usb-add Re# USB #38 SRR E) i

(-) usb-del MR fIER USB #7728 S 4%

(-) usb-attach R USB 432 2 £ 1 RIS M e ik im 1
(-) usb-detach MIBEIREINIRO 28 USB ¥R 2 4%

(-) usb-list 5 RIS AR R ikin O EERES

(-) usb-1list-assignable-devices HIHFrE AJ5IREY USB i&%&

(-) usb-hc-create BUERIRAIHT R USB ENIH128

(-) usb-hc-destroy FHERIFAIREIN USB A28
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C.3.43 CPUEIHE

CPU BRI AE T T, FlllHRft T —Lefmtn,

*”

& C.6 : EEFFE CPU EIEEM

BERE CPU BIEEIR
i}

(-) cpupool-new

(-) cpupool-start

(-) cpupool-delete

C.3.4.4 EthEI

®C.7: HithikIn

H{th B XFREYED
1ETT
(-) shell

(-) change-vnc-passwd
(-) vtpm-Tlist

(-) block-configure

391

£33

¥ CPU #7iNEl Xend CPU jthETE

B Xend CPU b

M Xend BEIERXERR CPU

£33

BEpR BT

Exvnc O%

FIHEIA TPM 185

BEORSEERCE

B AFRRYEDT

BB £ 35107 “xLcpupool-
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C.3.5 BEFEXANED

C.3.5.1 create

xl create CONFIG FILE OPTIONS VARS

Q EE: libvirt HREM:
virsh create

F+C.8: BEMHI x1 create &M

BEMM create &I

151

(*)-f=FILE. --defconfig=FILE

& C.9 : BEIRE xm create &I

BEMRM create &M

1851

() -s< --skipdtd

() =X+ --xmldryrun

(-) -F=FILE_ --config=FILE

(-) --path

(-) --help _config

(<) -n. --dryrun

() -c. --console autoconnect

392

£

ERLTEREEX

£

BtZ DTD 127 - g Z AT XML 12&
XML iRiE1T

ERLER SXP & ECERIZA
ERZPRRECEM A

5 EECEMARN I RERELE (var)

HE1T — 5UE SXP RRVECE, BAREIEE

IR REREIER S
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BERM create &M
AL

(<) -g. --quiet

() -p~ --paused

R C.10 : FRINEY X1 create 3&I
RINEY create &M

AL

(+) -V. --vncviewer

(+) -A. --vncviewer-autopass

C.3.5.2 console

xL console OPTIONS DOMAIN

Q ix&E: libvirt HXEMW

virsh console

£ C.11 : B9 x1 console %R
FRINEY console %I
15

(+) -t [pv]serial]

393

£33
REMRT

IR EERIFEFERS

£

FEIERIEAY VNC fRS388, HIR4E vneviewer

iz

@iT stdin & VNC O {EIR45 vncviewer

£

ERE PV IEH S, SEREIRIBRTTIE
8. PVIIRBEfER PViZHIG, M HVM EH

UER RS &

B ERRYEDT
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C.3.5.3 info

xl info

& C.12: EEREY xm info &L
BEBR info &I

AL

(<) -n< --numa

() -c. --config

C.3.5.4 dump-core

x1 dump-core DOMAIN FILENAME

Q xE: libvirt HXEm

virsh dump

£ C.13 : BERRAY xm dump - core &I
228 dump-core %I

1851

() -L. --live

() -C. --crash

(<) -R. --reset

C.3.55 list

x1 list options DOMAIN

394

5
Numa 58

FltH Xend ECES#K

£
EAEEENER FEEZO
Befifit O e fEIEAR

BiEzOEERES

B ERRYEDT
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Q x&E: libvirt HXEEMW

virsh list --all

F+ C.14 : BERRRI xm List jEI

BRI list &M

I £
() -1. --long xm list AYEIHH LA SXP & 2IMEUE
(-) --state==STATE HMHAFIEERSH VM BHER

£ C.15 : FINAY x1 list 3

FRINEY list 3%IM

T £

(+) -Z. --context ElpdllEe = ntos

(+) -v. --verbose FENFIEE UUID. XNEEMZ LIS
C.3.5.6 mem-*

Q xE: libvirt ZXEMm
virsh setmem

virsh setmaxmem
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#F C.16 : EEXAY x1 mem- * &I
SEMAY mem-* EIR
£33

griAl
mem-max DOMAIN ID MEM

el

mem-set DOMAIN ID MEM

C.3.5.7 migrate

xLl migrate OPTIONS DOMAIN HOST

Q E&E: libvirt ZXoEMm

EBMt (RKRTB) . g (KR

GB) « m (RRMB) .
b (RRFN) . BEHAIUERNEAAE

k (RRKB)

ERASKEMIEFIRERNERRNTET

virsh migrate --live hvm-slesll-qcow2 xen+

CONNECTOR:// USER @ IP_ADDRESS /

+ C.17 . BEEMEEI xmmigrate &I

B8 migrate &

1T

(-) -1 --live

() -r. --resource Mbs

() -c. --change_home_server

() --max_iters= MAX ITERS

396

£

ERRIER, XSERXAFENBERTEE

MlzaEiziE
RETBEAVREEINRARESEE (Mbs)

FRREMBEERS S
ERAHEZARNERE (BAUAMEN 30)
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B migrate %I
I

(-) --max_factor= MAX FACTOR

(-) --min_remaining= MIN REMAINING

(-) --abort_if busy
(-) --log progress
(<) -s. --ssl

£ C.18 : FINAY x1 migrate &I
RINEY migrate &I

12851

(+) -s SSHCOMMAND

(+) -e

(+) -C CONFIG

eI

xl reboot OPTIONS DOMAIN

C.3.5.8

Q xE: libvirt ZXEMm

virsh reboot

397

£33

ERAFEZNEZEENEARNEFE GHAME
3 3*RAM)

ERAERZAMNRSATIE (BIAMEN
50)

RIETH, MARHITRARER
£ xend.log HiERIRHE

M3 SSL E##H1TERS

T
{EH <sshcommand> A ssh

EREN L, ABERE (fE<host> L) F
FHAIEAN

KX <config> AL ZEEANEEX
%

[SEE(:piand SLES 15 SP3



£ C.19 : BXIRH xm reboot iEIR

2XRM reboot %I

pril ] £
() -a. --all E5|IREE
(-) -w. --wait FHES|ISTAEBRE, XF]

BERE— Y

8], FRARETSMXEEFRIFERS

£+ C.20 : FRINEY x1 reboot %I
RINAY reboot &M

griAl £

(+) -F XT38 H PV IRGHIEFHY HUM Guest, [EREF

ACPI EREEMH

x1 save OPTIONS DOMAIN CHECK POINT FILE CONFIG FILE

Q xE: libvirt HXEMm
virsh save
& C.21 : FNNAY x1 save &M
RINEY save EW
151 £53
(+) -c BIERBEHEEFRRETRE
xl restore OPTIONS CONFIG FILE CHECK POINT FILE

Q ixE: libvirt ZXEm

virsh restore
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£ C.22 : INEY x1 restore %R

RINBY restore &R

12851

(+) -V. --vncviewer

(+) -A. --vncviewer-autopass

xl shutdown OPTIONS DOMAIN

Q xE: libvirt ZXEMm

virsh shutdown

# C.23 : BEXB&AY xm shutdown &I

288 shutdown %I

1851

399

£55

MERMETFEBUHEE

TR EN LT REEFFEITAN
BRERHES

FEIEEIEAY VNC fRS3 28, HIREE vneviewer

iz

B stdin ¥& VNC O£1%i845 vncviewer

£55
FFER RN EERE

XFFRAE Guest 1T
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£ C.24 : FhNEY x1 shutdown 3%&IR
RN shutdown %EIR
JEIBT 5

(+) -F MR Guest A PV X414, MELERNA.
1% ACPI BJREH

£+ C.25 . BEMM x1 trigger i%&I
BEMM trigger %I
JEIB £

trigger DOMAIN <nmireset|init|power| [EIF&ZIXMEES. ERTF HVM i

sleep|s3resume> VCPU

C.3.5.9 xlsched-*

xL sched-credit OPTIONS

Q xE: libvirt HXEMm

virsh schedinfo

# C.26 : BEXP&AY xm sched-credit %I

BXMM sched-credit %R

TG x5
-d DOMAIN. --domain= DOMAIN i
-w WEIGHT. --weight= WEIGHT E 7 512 B IRIER CPU ZFrEARNE

HLEMNER 256 BIHEIATE. GANRESTEERN
1265535, RAINMEN 256
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B8 sched-credit &I
I

-c CAP. --cap= CAP

] C.27 : FMAY x1 sched-credit &
PRINEY sched-credit %I
AL}

(+) -p CPUPOOL. --cpupool= CPUPOOL

(+) -s. --schedparam

(+) -t TSLICE. --tslice ms= TSLICE

(+) -r RLIMIT. --
ratelimit us= RLIMIT

xL sched-credit2 OPTIONS

Q xE: libvirt k&

£33

CAP i 42 B EES T HAERIR A CPU K

=

5=

£
Rt AR REIAIEE CPU B

EE IETR] 7 M ai B EERAERER S
"

BfiE) 5 (TSLICE) £51IAEREFREAF VM B
TZKBYEEBEFBIE HER

Ratelimit 2= 1A EHI ST EE R EK

virsh {X3Z#F credit PEERF, FXF credit2 BERERF

#+ C.28 : BEEBRM xm sched-credit? &
28 sched-credit2 %I
FEI5T

-d DOMAIN. --domain= DOMAIN
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BXMM sched-credit2 %I

I £5
-w WEIGHT. --weight= WEIGHT BENESEE N 1 5 65535, BRIAEN 256

#+ C.29 : #FMKY xU sched-credit? %I

K sched-credit2 &

151 £55

(+) -p CPUPOOL. --cpupool= CPUPOOL IEiEHRAIRENIEE CPU sththpylE

X1 sched-sedf OPTIONS

# C.30 : BXPB&AY xm sched - sedf &I

B sched-sedf %I

1EI0 T2
-p PERIOD. --period= PERIOD B EDFIAERZE, UEMARM
-s SLICE. --slice= SLICE B EDFIRERE, UEMWRE

-1 LATENCY. --latency= LATENCY HMITAE /O BTEKAYBTES
-e EXTRA. --extra= EXTRA AFEEINEIT—ERBTEIRIARE (03 1)

-w WEIGHT. --weight= WEIGHT S5—MigE CPU FI9AR

£+ C.31: HMNAY x1 sched-sedf &I

RINBY sched-sedf &I

AL} 53

(+) -c CPUPOOL. --cpupool= CPUPOOL IEHHARMREIAIERE CPU Ay

(+) -d DOMAIN. --domain= DOMAIN 15
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C.3.5.10 x1lcpupool-*

x1 cpupool-cpu-remove CPU POOL <CPU nr>|node:<node nr>

x1 cpupool-1list [-c|--cpus] CPU POOL

& C.32 . BZEMRAY xm cpupool-list &I

228 cpupool-* %I

1851 15

() -1. --long L SXP HIEIHFRE CPU SHATS

x1 cpupool-cpu-add CPU POOL cpu-nrjnode:node-nr
x1 cpupool-create OPTIONS CONFIG FILE [Variable=Value...]

£ C.33 : BZXMHY xm cpupool - create %I

221 cpupool-create &I

il £

(-) -f FILE. --defconfig=FILE ERLAER Python BdEfid, WIESHES
HEHZEEXH

() -n. --dryrun HIE1T - 58 SXP hAERRMECE, BAREIE
CPU ith

(-) --help_config P EEREM AN BEETE (var)

(-) --path= PATH ERFRPEREBERZA, PATHHNERESSH
(EENEEIES

(-) -F= FILE. --config=FILE E(FEMAM CPU HEZE (SXP)

C.3.5.11 PCl#3Rig&&E

x1 pci-detach [-f] DOMAIN ID <BDF>
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Q xE: libvirt ZXEMm
virsh detach-device

+ C.34 . FHMEY xUpci-detach &I

RINBY pci-detach &

IR

(+) -f

£ C.35: BXB&AY xmblock- list &I

2&8 block-list %R

--long
7+ C.36 . Hfthikm
1851

x1 block-attach DOMAIN <disk-spec-

component(s)>

xl block-list DOMAIN ID

C.3.5.12 Mg

+* C.37 . MLKIEIR
1T

xL network-1list DOMAIN(s)

404

£55

MREET -, BMEERE Guest tHMERIIE
M, xU BRREIEMRILE

£

I HIE Y R NIR IS &

libvirt 3uEm

virsh attach-disk/attach-device

virsh domblklist

libvirt F¥u&Em

virsh domiflist
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gril]

x1 network-detach DOMAIN ID devid|

mac

xL network-attach DOMAIN(s)

# C.38 : BEXB&MY x1 network-attach 3%EIR

B ERYEIR
i3]
() -1. --long

C.3.6 FmZEIn
£C.39: A
i}

config-update DOMAIN CONFIG FILE
OPTIONS VARS

migrate-receive
sharing DOMAIN

vim-list

cpupool-rename CPU POOL NEWNAME

405

libvirt Z%uEm

virsh detach-interface

virsh attach-interface/attach-

device

£55

EHABITHRHGEREFNER. EEMARL
B, TR Guest TXERTIN A,
&L B B FHRTE Guest EREIATRE I
Guest #H{THIETTRMELX

FILHAZRIHER. L7 HisERERZE
Bo MBRRIEEE, WIHFIEHZER

FIEHEX Guest WIER, LEFIRAFAEIEEX
Dom0 MR FARSS BBV E R

¥ CPU MERH N newname
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gril] £33

cpupool-numa-split BitEN D EIAES numa TR—1 CPU
A

cd-insert DOMAIN <VirtualDevice> 3% CD-ROM #E Guest A9 B R CD 1K

<type:path> 8. ZEINIRTIEIMAETETE, BHFEIRILL
==

cd-eject DOMAIN <VirtualDevice> M Guest BYEE# CD IRnpagR5¥H CD-ROM,
{UEBF HVM 15

pci-assignable-list HIHFrE AIEIREY PClLIE®E. Bl IRRFATE

BERNAEHBEEHEE Dom0 FHES PC
fEiRRzhigr (MARESKERENER) gE

pci-assignable-add <BDF> i PCl 24%/i%#&/ThEE BDF A& AIIEIKE!
Guest, X2 IZIEEGHEER pciback IXEHFE
=2

pci-assignable-remove OPTIONS i PCl 24%/1&&/ThEe BDF HENIRE A IEIKE!

<BDF> Guest, XZE/D&M pciback BUBSEIZILZE

loadpolicy POLICY FILE MEETEMIRBR LR FLASK SRE&, #1945k

BORE IS B 5 | FIRRAV TR A B E1EAE
FF; Lban < I SRBSHITIZI TR ERHT . HH
MR ERRSEREMNISEINEHTHIEITH
B

C.4 JhaEbukiz
A% Xen TEMEIMER, HE LU FENAR:

Xen HEY XL
XLinXen4.2 (Xen4.2 FHYXL) (http://wiki.xenproject.org/wiki/XL_in_Xen_4.2) 2
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x\ &%

XL (http://xenbits.xen.org/docs/unstable/man/xl.1.html) 2 <17,

xl.cfg
xl.cfg (http://xenbits.xen.org/docs/unstable/man/xl.cfg.5.html) 2 IRESE X HIEE,
xldisk
x| disk (https://xenbits.xen.org/docs/4.3-testing/misc/xl-disk-configuration.txt) # &g
ik,
XL 5 Xend

XLvs Xend (XL 5 Xend) (http://wiki.xenproject.org/wiki/
XL_vs_Xend_Feature_Comparison) # ThEELLE,

BDF 3244
BDF 31 (http://wiki.xen.org/wiki/Bus:Device.Function_%28BDF%29_Notation) 2,

libvirt

virsh (https://libvirt.org/sources/virshcmdref/html/) 2 85,

C.5 U5 xm A INRTIE Xen Guest BidE

RE x1 24T EE Xen Guest WT AL (IIMEEEHIE libvirt) , BEREFER
Guest ELESH AT EFERR xm £, BEXLMILER, BERITUTTE:

1. B%¥ Guest EEESHEIE AN XHH:
tux > virsh dumpxml guest id > guest cfg.xml
2. AEREEIS xm HH:

tux > virsh domxml-to-native xen-xm guest cfg.xml > guest xm cfg
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D GNU licenses

This appendix contains the GNU Free

Documentation License version 1.2.

GNU Free Documentation License

Copyright (C) 2000, 2001, 2002 Free Software Foundation, Inc. 51 Franklin St,
Fifth Floor, Boston, MA 02110-1301 USA. Everyone is permitted to copy and
distribute verbatim copies of this license document, but changing it is not
allowed.

0. PREAMBLE

The purpose of this License is to make a manual, textbook, or other functional
and useful document "free" in the sense of freedom: to assure everyone the
effective freedom to copy and redistribute it, with or without modifying it,
either commercially or non-commercially. Secondarily, this License preserves
for the author and publisher a way to get credit for their work, while not being
considered responsible for modifications made by others.

This License is a kind of "copyleft", which means that derivative works of the
document must themselves be free in the same sense. It complements the GNU
General Public License, which is a copyleft license designed for free software.
We have designed this License to use it for manuals for free software, because
free software needs free documentation: a free program should come with
manuals providing the same freedoms that the software does. But this License is
not limited to software manuals; it can be used for any textual work, regardless
of subject matter or whether it is published as a printed book. We recommend
this License principally for works whose purpose is instruction or reference.

1. APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that contains
a notice placed by the copyright holder saying it can be distributed under the
terms of this License. Such a notice grants a world-wide, royalty-free license,
unlimited in duration, to use that work under the conditions stated herein. The
"Document", below, refers to any such manual or work. Any member of the
publicis a licensee, and is addressed as "you". You accept the license if you copy,
modify or distribute the work in a way requiring permission under copyright law.
A "Modified Version" of the Document means any work containing the Document
or a portion of it, either copied verbatim, or with modifications and/or translated
into another language.

A "Secondary Section" is a named appendix or a front-matter section of the
Document that deals exclusively with the relationship of the publishers or
authors of the Document to the Document's overall subject (or to related
matters) and contains nothing that could fall directly within that overall subject.
(Thus, if the Document is in part a textbook of mathematics, a Secondary
Section may not explain any mathematics.) The relationship could be a matter
of historical connection with the subject or with related matters, or of legal,
commercial, philosophical, ethical or political position regarding them.

The "Invariant Sections" are certain Secondary Sections whose titles are
designated, as being those of Invariant Sections, in the notice that says that

the Document is released under this License. If a section does not fit the above
definition of Secondary then it is not allowed to be designated as Invariant.

The Document may contain zero Invariant Sections. If the Document does not
identify any Invariant Sections then there are none.
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The "Cover Texts" are certain short passages of text that are listed, as Front-Cover
Texts or Back-Cover Texts, in the notice that says that the Document is released
under this License. A Front-Cover Text may be at most 5 words, and a Back-Cover
Text may be at most 25 words.

A "Transparent" copy of the Document means a machine-readable copy,
represented in a format whose specification is available to the general public,
that is suitable for revising the document straightforwardly with generic text
editors or (for images composed of pixels) generic paint programs or (for
drawings) some widely available drawing editor, and that is suitable for input
to text formatters or for automatic translation to a variety of formats suitable
for input to text formatters. A copy made in an otherwise Transparent file
format whose markup, or absence of markup, has been arranged to thwart or
discourage subsequent modification by readers is not Transparent. An image
format is not Transparent if used for any substantial amount of text. A copy that
is not "Transparent" is called "Opaque".

Examples of suitable formats for Transparent copies include plain ASCII without
markup, Texinfo input format, LaTeX input format, SGML or XML using a publicly
available DTD, and standard-conforming simple HTML, PostScript or PDF
designed for human modification. Examples of transparent image formats
include PNG, XCF and JPG. Opaque formats include proprietary formats that can
be read and edited only by proprietary word processors, SGML or XML for which
the DTD and/or processing tools are not generally available, and the machine-
generated HTML, PostScript or PDF produced by some word processors for
output purposes only.

The "Title Page" means, for a printed book, the title page itself, plus such
following pages as are needed to hold, legibly, the material this License requires
to appear in the title page. For works in formats which do not have any title page
as such, "Title Page" means the text near the most prominent appearance of the
work's title, preceding the beginning of the body of the text.

A section "Entitled XYZ" means a named subunit of the Document whose

title either is precisely XYZ or contains XYZ in parentheses following text that
translates XYZ in another language. (Here XYZ stands for a specific section name
mentioned below, such as "Acknowledgements", "Dedications", "Endorsements",
or "History".) To "Preserve the Title" of such a section when you modify the
Document means that it remains a section "Entitled XYZ" according to this
definition.

The Document may include Warranty Disclaimers next to the notice which

states that this License applies to the Document. These Warranty Disclaimers
are considered to be included by reference in this License, but only as regards
disclaiming warranties: any other implication that these Warranty Disclaimers
may have is void and has no effect on the meaning of this License.

2. VERBATIM COPYING

You may copy and distribute the Document in any medium, either commercially
or non-commercially, provided that this License, the copyright notices, and the
license notice saying this License applies to the Document are reproduced in

all copies, and that you add no other conditions whatsoever to those of this
License. You may not use technical measures to obstruct or control the reading
or further copying of the copies you make or distribute. However, you may
accept compensation in exchange for copies. If you distribute a large enough
number of copies you must also follow the conditions in section 3.

You may also lend copies, under the same conditions stated above, and you may
publicly display copies.
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3. COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have printed
covers) of the Document, numbering more than 100, and the Document's

license notice requires Cover Texts, you must enclose the copies in covers that
carry, clearly and legibly, all these Cover Texts: Front-Cover Texts on the front
cover, and Back-Cover Texts on the back cover. Both covers must also clearly

and legibly identify you as the publisher of these copies. The front cover must
present the full title with all words of the title equally prominent and visible. You
may add other material on the covers in addition. Copying with changes limited
to the covers, as long as they preserve the title of the Document and satisfy these
conditions, can be treated as verbatim copying in other respects.

If the required texts for either cover are too voluminous to fit legibly, you should
put the first ones listed (as many as fit reasonably) on the actual cover, and
continue the rest onto adjacent pages.

If you publish or distribute Opaque copies of the Document numbering more
than 100, you must either include a machine-readable Transparent copy along
with each Opaque copy, or state in or with each Opaque copy a computer-
network location from which the general network-using public has access to
download using public-standard network protocols a complete Transparent copy
of the Document, free of added material. If you use the latter option, you must
take reasonably prudent steps, when you begin distribution of Opaque copies in
quantity, to ensure that this Transparent copy will remain thus accessible at the
stated location until at least one year after the last time you distribute an Opaque
copy (directly or through your agents or retailers) of that edition to the public.
Itis requested, but not required, that you contact the authors of the Document
well before redistributing any large number of copies, to give them a chance to
provide you with an updated version of the Document.

4. MODIFICATIONS

You may copy and distribute a Modified Version of the Document under the
conditions of sections 2 and 3 above, provided that you release the Modified
Version under precisely this License, with the Modified Version filling the role

of the Document, thus licensing distribution and modification of the Modified
Version to whoever possesses a copy of it. In addition, you must do these things
in the Modified Version:

A. Usein the Title Page (and on the covers, if any) a title distinct from that
of the Document, and from those of previous versions (which should,
if there were any, be listed in the History section of the Document). You
may use the same title as a previous version if the original publisher of
that version gives permission.

B. List on the Title Page, as authors, one or more persons or entities
responsible for authorship of the modifications in the Modified Version,
together with at least five of the principal authors of the Document (all
of its principal authors, if it has fewer than five), unless they release you
from this requirement.

C. State on the Title page the name of the publisher of the Modified
Version, as the publisher.

D. Preserve all the copyright notices of the Document.

E. Add an appropriate copyright notice for your modifications adjacent to
the other copyright notices.

F. Include,immediately after the copyright notices, a license notice giving
the public permission to use the Modified Version under the terms of
this License, in the form shown in the Addendum below.

G. Preservein that license notice the full lists of Invariant Sections and
required Cover Texts given in the Document's license notice.
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H. Include an unaltered copy of this License.

I. Preserve the section Entitled "History", Preserve its Title, and add to
it an item stating at least the title, year, new authors, and publisher of
the Modified Version as given on the Title Page. If there is no section
Entitled "History" in the Document, create one stating the title, year,
authors, and publisher of the Document as given on its Title Page, then
add an item describing the Modified Version as stated in the previous
sentence.

J. Preserve the network location, if any, given in the Document for
public access to a Transparent copy of the Document, and likewise the
network locations given in the Document for previous versions it was
based on. These may be placed in the "History" section. You may omit
a network location for a work that was published at least four years
before the Document itself, or if the original publisher of the version it
refers to gives permission.

K. Forany section Entitled "Acknowledgements" or "Dedications",
Preserve the Title of the section, and preserve in the section all the
substance and tone of each of the contributor acknowledgements and/
or dedications given therein.

L. Preserve all the Invariant Sections of the Document, unaltered in
their text and in their titles. Section numbers or the equivalent are not

considered part of the section titles.

M. Delete any section Entitled "Endorsements". Such a section may not be
included in the Modified Version.

N. Do not retitle any existing section to be Entitled "Endorsements" or to
conflict in title with any Invariant Section.

0. Preserve any Warranty Disclaimers.

If the Modified Version includes new front-matter sections or appendices

that qualify as Secondary Sections and contain no material copied from the
Document, you may at your option designate some or all of these sections

as invariant. To do this, add their titles to the list of Invariant Sections in the
Modified Version's license notice. These titles must be distinct from any other
section titles.

You may add a section Entitled "Endorsements", provided it contains nothing
but endorsements of your Modified Version by various parties--for example,
statements of peer review or that the text has been approved by an organization
as the authoritative definition of a standard.

You may add a passage of up to five words as a Front-Cover Text, and a passage
of up to 25 words as a Back-Cover Text, to the end of the list of Cover Texts in the
Modified Version. Only one passage of Front-Cover Text and one of Back-Cover
Text may be added by (or through arrangements made by) any one entity. If the
Document already includes a cover text for the same cover, previously added by
you or by arrangement made by the same entity you are acting on behalf of, you
may not add another; but you may replace the old one, on explicit permission
from the previous publisher that added the old one.

The author(s) and publisher(s) of the Document do not by this License give
permission to use their names for publicity for or to assert or imply endorsement
of any Modified Version.

5. COMBINING DOCUMENTS

You may combine the Document with other documents released under this
License, under the terms defined in section 4 above for modified versions,
provided that you include in the combination all of the Invariant Sections of all
of the original documents, unmodified, and list them all as Invariant Sections of
your combined work in its license notice, and that you preserve all their Warranty
Disclaimers.
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The combined work need only contain one copy of this License, and multiple
identical Invariant Sections may be replaced with a single copy. If there are
multiple Invariant Sections with the same name but different contents, make
the title of each such section unique by adding at the end of it, in parentheses,
the name of the original author or publisher of that section if known, or else

a unique number. Make the same adjustment to the section titles in the list of
Invariant Sections in the license notice of the combined work.

In the combination, you must combine any sections Entitled "History" in the
various original documents, forming one section Entitled "History"; likewise
combine any sections Entitled "Acknowledgements", and any sections Entitled
"Dedications". You must delete all sections Entitled "Endorsements".

6. COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other documents
released under this License, and replace the individual copies of this License

in the various documents with a single copy that is included in the collection,
provided that you follow the rules of this License for verbatim copying of each of
the documents in all other respects.

You may extract a single document from such a collection, and distribute it
individually under this License, provided you insert a copy of this License into
the extracted document, and follow this License in all other respects regarding

verbatim copying of that document.

7. AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate and
independent documents or works, in or on a volume of a storage or distribution
medium, is called an "aggregate" if the copyright resulting from the compilation
is not used to limit the legal rights of the compilation's users beyond what

the individual works permit. When the Document is included in an aggregate,
this License does not apply to the other works in the aggregate which are not
themselves derivative works of the Document.

If the Cover Text requirement of section 3 is applicable to these copies of the
Document, then if the Document is less than one half of the entire aggregate,
the Document's Cover Texts may be placed on covers that bracket the Document
within the aggregate, or the electronic equivalent of covers if the Document is in
electronic form. Otherwise they must appear on printed covers that bracket the
whole aggregate.

8. TRANSLATION

Translation is considered a kind of modification, so you may distribute
translations of the Document under the terms of section 4. Replacing Invariant
Sections with translations requires special permission from their copyright
holders, but you may include translations of some or all Invariant Sections in
addition to the original versions of these Invariant Sections. You may include

a translation of this License, and all the license notices in the Document, and
any Warranty Disclaimers, provided that you also include the original English
version of this License and the original versions of those notices and disclaimers.
In case of a disagreement between the translation and the original version of this
License or a notice or disclaimer, the original version will prevail.

If a section in the Document is Entitled "Acknowledgements", "Dedications",

or "History", the requirement (section 4) to Preserve its Title (section 1) will
typically require changing the actual title.
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9. TERMINATION

You may not copy, modify, sublicense, or distribute the Document except as
expressly provided for under this License. Any other attempt to copy, modify,
sublicense or distribute the Document is void, and will automatically terminate
your rights under this License. However, parties who have received copies, or
rights, from you under this License will not have their licenses terminated so long

as such parties remain in full compliance.

10. FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the GNU
Free Documentation License from time to time. Such new versions will be similar
in spirit to the present version, but may differ in detail to address new problems
or concerns. See https://www.gnu.org/copyleft/ 2.

Each version of the License is given a distinguishing version number. If the
Document specifies that a particular numbered version of this License "or any
later version" applies to it, you have the option of following the terms and
conditions either of that specified version or of any later version that has been
published (not as a draft) by the Free Software Foundation. If the Document does
not specify a version number of this License, you may choose any version ever
published (not as a draft) by the Free Software Foundation.

ADDENDUM: How to use this License for your documents

Copyright (c) YEAR YOUR NAME.

Permission is granted to copy, distribute and/or modify this document
under the terms of the GNU Free Documentation License, Version 1.2

or any later version published by the Free Software Foundation;

with no Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts
A copy of the license is included in the section entitled “GNU

Free Documentation License”.

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace
the “with..Texts.” line with this:

with the Invariant Sections being LIST THEIR TITLES, with the
Front-Cover Texts being LIST, and with the Back-Cover Texts being LIST.

If you have Invariant Sections without Cover Texts, or some other combination of
the three, merge those two alternatives to suit the situation.

If your document contains nontrivial examples of program code, we recommend
releasing these examples in parallel under your choice of free software license,
such as the GNU General Public License, to permit their use in free software.
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