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B Guest I21ER S LB TEIMNIREHIEF AT LUKIBIEFHIERE. BXIFMER, BSL M
KA “EBIMNIFEHIER o

o BfE Guest RFRARREEBEF EMENTET, BERERBEEIMCIFEEHATTENR.
AT, UFEPMREETRHRERZLE 2 BRI T EITHRER SR REEE,
YA BELERAEF EMMEN FRITHRERAMAF EIMIRER Y, B4 SUSE

Linux Enterprise Server,
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1.4 1/0 Bk

VM Guest RMYAIUHZEHRLH CPU MIAEFRIR, MEXREHLE I/0 FRAENLEZ R, B
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 REAXLERE. Guest BFRBEHFEMM (HVM)o BT VM EAARSS 25 LRI
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 ZEIAThEE 1/0 MENXE TS, BEAT Linux BFA P RRNIEFIES. TEMK
T 1R489 KVM PCl EiBi&&15Tk. VFIO BRHEFRXERZREAE (IOMMU) RIPRIFFIEH
‘AP EAFEZENIEEHE. A VFIO, VM Guest AJIAEEAIR VM EHARS 2B L
REHILE (BB) , SR X A RERIEIMREEM RN, A ERAIFH
FigE — B MERIEEIEIRKEI— VM Guest, VFIO £5 VM EH1ARSS2S CPU. & A 4HN
BIOS/EFI B9z -
5451 KVM PCI i&&+8IRMELE, VFIO BT RS

o ZEAIAS UEFI 25| 8% 3.

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
ERefEfERA VFIO 1 SR-I0V IhEE, VM ENRSRBFEHE U TEK:

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

° XF Intel CPU, FERZIFLITLIREAZSE intel iommu=on, BXIFH
28, &SN https://github.com/torvalds/linux/blob/master/Documentation/
admin-guide/kernel-parameters.txt#L1951 @,

° VFIO BREEMER A, RHAZIER viio pci BIRMHEIX—=, BXIFHE
B, BEN (EEER) , £ 198 “systemd SFHFER" ,%19.64T “KHA
PZIRR” o

5 /0 EE#BMK | SLES 15 SP4


https://github.com/torvalds/linux/blob/master/Documentation/admin-guide/kernel-parameters.txt#L1951
https://github.com/torvalds/linux/blob/master/Documentation/admin-guide/kernel-parameters.txt#L1951

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. BEREHIEIMANY

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.

e AI%t VM fEF UEFI ££5(%.

o NESRfER KSMo BX KSMVEZATI, 155 KSMo

o AR CPU i0dEIRES VM,

o WERBLIE (HT), MBRBENT 2R,

o VM RN HEMLE., fEFHMNEES,

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

o GEFBREIMLA] virtio IENZRHEE AR VM MM AERINE,

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 EEHAMEEITT

TENBHERTETIRENEERET Xen BEIMLIMER T E THRINAH SRR,

3.1 EZAMF

BT Xen EMIFRHNERAHEIE Xen BREEEF. Dom0. EEHEMNHM VM
Guest. TH. m%, UNATEEREMLBEEX M. BITFAEXLEAGIIEH BTSN
VM ENBRSS 28, RAXEAMHREME THEEDAFE,

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

DomoO
REIMWLENIFE (BFF Domo siThlis) RZ AR, EPEiE:

* 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
HETF Xen BB (BFRA VM Guest 8 DomU) EHLLTFAEMIA:
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o BV EEFSISRERANEMNERE, EMBEFTUETXH. 2K, EaH M
REBRIZE.

o 81 Guest IMELEX . XEEEFMITIman 5 xL.conf FFMRIEERN XA
%

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 IAEEFER QEMU TASFEAET Libvirt AR ER VM Guest (I « EINGE
FMEIAMLE, QEMU TEB3E qemu-system-ARCH. QEMU 41128, gemu-img #1 qemu-
ndb, EF libvirt B EHE libvirt &5, LA virsh. virt-manager. virt-
install fl virt-viewer F&ET libvirt HINAHRER,

4.2 KVM EIMMLEREN
XRLEMRRASEEIER DT EANE:

o —ANIZIEIR (kvm.ko. kvm-intel.ko #1 kvm-amd.ko) , RHEZOEIMLEMLEH
MFE T IRV IREHTERS .

o — MNAFZEIER (gemu-system-ARCH), RIEEIISEEMUARBTERE VM
Guest (FEAM) A9IEHIAH,

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 —1ME, RHEATEE KM, Xen FFITEIMUAR RS RIVIEBA APl, %
FERXEE IR A RIRENSEH EE AP, UEAESEAMNEETARH—
BHEAEIEEFNREZO. ZETREATERE VM MRS 28 L RIEM MR iF
Y APl 8 VM Guest BYECE ZRfiETFTE XML X1,

SRR LUER libvirt RITIZEIE VM Guest, ©EX23F TLS II%E. x509 IEHFD SASL
BR%IE, XiF, BERLIBEENTIRLEREE VM EHMRS2E, TEBRINE
mEE VM RS 28,

BEFERRT libvirt WITAFREE VM Guest, libvirt SEF libvirt BN
BEFZENEREEELE NN, SUSE NZRRENZEM AR KRN —EF 5,

5.1 E#MEiERIeTH
libvirt 853 BT EEENNNSSFTRRES. REBNEINT:

virsh (B48: libvirt-client)
FATFEE VM Guest Nan<1TLR, HINGeS5EMNEERZE M. vliLEER VM Guest B9
RS (Boh. FIE. BEE) . KRB Guest IRE, EEBMEEE, virsh XA H
F4RE VM Guest EIRIR(ERVRIZS,
virsh BE—MSHEANGS, BEESHIENLLEHSRIIED:

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

5 zypper — %, EBHWAIUERATGRSH virsh, ELIERT, virsh 2Boi—MIMNE
HEFEREHS, MMRHIFEEEHIEITREHTHIE:
~> 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 (Xff&: virt-install)
FFi@E libvirt FEEIEHT VM Guest Uas LT TR, BEX¥#n&E VNC 8 SPICE ¥
TEFRE, MRIEETEHANHSITEH, virt-install BB LUIEEXEARENSR
IB1T. XEHEO LUBRIAERITER Guest ©3, virt-install @ENVI SRR ERENMK
INRETA,

virt-viewer (BfF®: virt-viewer)
— MERENIEIEREERZ. ©XF SPICE # VNC X

virt-clone (BR¥€: virt-install)
— 1 EFEE libvirt BREBIEFEIEEFEREINEG RGN IA,

virt-host-validate (3¥®: libvirt-client)
ZITERTFRIEFENNEEE T EHEMACE, FJLUETT libvirt BREEERKIIEF.

52 EMEGUITEA

SUSE Linux Enterprise Server {2t T LA FET libvirt WEF IR, FRETEBRTEHENITAESR
MREVER MG EL IR A

EMNEERE (8. virt-manager)
EIMEIEREATERE VM Guest WEE T, It T ARMHIEHMAITENESER
(Boh/xHN. BE/4#E. RE/ME) UKEIERN VM Guest MITEE, BRIATEESHM
RENBEFIREMNEINME, FRTEAILUEINE VNC ZEH23H18 VM Guest FIEIFZEH]
&, UREEMESIHES. virt-manager TIFEZEIZAM libvirtd SREEAM VM
FHARSS 2R, FHEEZER libvirtd SREIRITIE VM THIARS 28,
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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

BRoIEMEERS, BEMLRERRTLAMA virt-manager,

Q =

EXAET spice 3 VM Guest Bnhi#iT USB ISEEEAMITHEE, BLES - -
spice-disable-auto-usbredir £%#/35h virt-manager, EEiz_zﬁLX‘Fﬁi/v\
KA BHERINITA:

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

virt-viewer (3Xf$€l: virt-viewer)

VM Guest Bl iz #2830 EE2S. ©fFEA SPICE (BUIAEE VM Guest LEZE) I VNC
W, FHZ#FTLS # x509 iEH, B[#FRZFR. ID 2% UUID 34i8] VM Guest, 1SR Guest i#Ri
17, AIUEMZEERITER Guest B, AEBERNEZIITH S, virt-viewer #
INKRRE, RERGE virt-viewer FEIAFERE,
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Q =
BZ M@ spice ¥ VM Guest Bahi#{T USB IR&EEERBVINAEE, 1B - -

spice-usbredir-auto-redirect-filter=""' S¥HRM—IP =T ER,

yast2 vm (¥Xff&: yast2-vm)
—N YaST &3, AIfEEil b TEMNREH I E M.

ERERENENNEEER
RE2: ETEMNEEEFNE/)RS
IR: EE. EENSMER
2R S IRAE SRS Hypervisor T H B RE

Xen EEEF
Xen fRE3% Xen TE
KVvM EERERF
v KVM fR5E8 viKWM TR

EUH(C) #Z(A)

16 BEME GUI T | SLES 15 SP4



6 TEREIMLANT

6.1 &I

EEBETARE—IEEZD Guest &Y (VM Guest) BIEIMEARSS S (VM MRS ER) , TEHX
ZARSS 2R LR RPTERNEMMLA LG, XA IRIBEEERANEIMEREATR.

6.2 RREIMCAML

@ T AR Z —REIET VM ENBRSSBFAEMEIME TA:
* 7£ VM EAHBRSS 28 %%t SUSE Linux Enterprise Server Hliai& S EM R FAE
o EBREHIFEIZITH SUSE Linux Enterprise Server £infT YaST EHEIER,

o EBREHIEFEIZITHI SUSE Linux Enterprise Server ERIEFTFEHLEINGE,

6.2.1 BERGAE

BILATE VM EH1BRSS 28 E L% SUSE Linux Enterprise Server Hija| 23 B FRrEMFRE T,
EREHE, BxBIASACHER.
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#ER) JRiE(E) R (U]

6.1: “RRAt" BR

FbRES, BTLOERE KVM EIME VTR Xen EIMEEN BB, 1E%REE SUSE Linux
Enterprise Server #i[8], &%= B THERIRGRIEENIZE,

0O &F
XA NEMMERSGABESSANETHEN /var/lib/libvirt 2 X, HEH firewalld
0 Kdump i e

6.2.2 1517 YaST EEHAELIRIR

BHARS LrlRER TR EREIMETI R, BAEEBUATF VM E41ARS588 £RY SUSE Linux
Enterprise Server @G, £/ YaST EMMIRRECEBREIEREFN, RASHUNLTRRE
P ITE,

0O &F
YaST EEHMLIRIRE S7E yast2-vm BB, ERFEEMNCAGFZ], BRIUEEEHE
VM EHARSS 88 L RE T ZIRR,
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B2 6.1 T KM IFIE
BRE KM EIMEIFIEFEXTR, BEHRITUTERE:
1. Bnh YaST HiEIFE UMY » ZEBREIEIERFM T E,

2. 3EFR KUM IRSS 28 AL EERER QEMU 1 KVM IX18, WMRETEEFEHAET libvirt B9
B, IHEE KM TE, BHEZHIA

3. YaST ZZWNBEH7E VM ARS8 LECE M. XATLU#ER VM Guest SRISIEERIMLSTH
fE. MIRERTHITULIEE, BERE, SMEEERT,

4. ZRTHGE, ERIUFREIBHEE VM Guest, FHREES|T VM EHIARS 25

312 6.2 1 R XEN IFHE
BRI Xen BIMEIFR, BHRITLUTRME:

1. B5) YaST FHREIL » LERBREEEFN TR,

2. EHF Xen RS2 URENRED Xen iR, REFEEFEHRAET libvirt WEIEMHR,
HERE Xen TE, BHIETHIA

3. YaST BN BHTE VM MRS 28 LEEMFT, XB LR VM Guest 3RS IEFEHIMLEIH
BE. MREBREEHITILIRE, BEEE, TNEEES,

4. RETME, EHER Xen RERESISIHEN.

R BIA|IFR%

SR —UIFETRERHT, 1B YaST EHRBIAS IS, HREZIF Xen B9
WIZIRBNBIANIZ. BXEEARNZIFAESR, ESMhttps://
documentation.suse.com/sles/15-SP4/html/SLES-all/cha-grub2.html#sec-
grub2-yast2-config @,

©

6.2.3 RERENRENMGE

SUSE Linux Enterprise Server B RHPNEXIRHE EHE N REREER. ErTUERAXLIR
HETEEIBTTHY SUSE Linux Enterprise Server 245 EREINEAY, F/H zypper R
XLELH {4
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zypper install -t pattern PATTERN NAME
BLR KIMIME, EERERUTIREE:
kvm _server
REFH KYM 1 QEMU IFEHE AR VM EAARSS 23,
kvm tools
TEBTFE KVM I EREIRF S VM Guest BY libvirt THE,

BRE Xen 15, BEBERAUTRHESE:

xen server
LEEEARR Xen VM EHARSS 280

xen_tools
LEATE Xen MEHEEM A VM Guest B9 libvirt TR,

6.3 %3 UEFI 27

Q &
AN ZHF7E AMD64/Intel 64 Guest EfEFE UEFI £25|5. KVM Guest {58 OVMF [&
Bk UEFI £25|F, Xen HVM Guest 135 M OVMF BE§3|S, AR UEFI &

25|

UEFI 32#FH OVMF (FIXESMIEH) 2. EBR UEFI 51T, 1BLIRIE Guest BIAR LA
2% gemu-ovmf-x86 64 I gemu-uefi-aarch64 B4,

Aoz B R EIEREIM. XihEohEFERE LRB e JSON Xt
B, libvirt QEMU RpizFafERH X e, FItMESMEFRIIIEE AfE, =
AP EZREHEB U RAERFAEINE (B0, UEFI R£5|S$%H) B, libvirt EBIREIFS
RPERBIE .

Blan, BIEESZHF UEFI Z25IFHY EFI, BERUTER:

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

</0s>

gemu-ovmf-x86 64 MHBEEEIUTEE UEFI EIFBMER, XLEBYREZHM VM Guest 121

UEFI 225|FIhEE:

# rpm -gql gemu-ovmf-x86_64
[...]

/usr/share/qemu/ovmf-x86 64-
/usr/share/qemu/ovmf-x86 64-
/usr/share/gemu/ovmf-x86 64-
/usr/share/qgemu/ovmf-x86 64-
/usr/share/qemu/ovmf-x86 64-
/usr/share/gemu/ovmf-x86 64-

[...]

smm-

smm

smm-

smm-

smm-

smm-

ms-code.bin

-ms-vars.bin

opensuse-code.bin
opensuse-vars.bin
suse-code.bin

suse-vars.bin

e 79 SUSE Linux Enterprise Guest £/ UEFI ££5|%, 1&fEMH ovmf-x86 64-smm-

suse-code.bin Ef.

* £ openSUSE Guest f£f UEFI £25|%, &R ovmf-x86_64-smm-opensuse-

code.bin E#,

e E Microsoft Windows Guest £/ UEFI ££5|%, &M ovmf-x86 64-smm-ms -

code.bin Eff,

3tF AArch6d (AR5, ZBH 82 gemu-uefi-aarch32:

# rpm -ql gemu-uefi-aarch32

loaal

/usr/share/qgemu/aavmf-aarch32-code.bin

/usr/share/qemu/aavmf-aarch32-vars.bin

/usr/share/qemu/firmware

/usr/share/qemu/firmware/60-aavmf-aarch32.json

/usr/share/qgemu/gemu-uefi-aarch32.bin

*-code.bin X2 UEFI B X, *-vars.bin XHEWNNHNT=(EEME, IRESD
VM FUIEZ KM METEIER. EDRBIZE VM B, libvirt £¥15EM vars IBREFIZIED VM B
28 /var/lib/libvirt/gemu/nvram/ F. ¥R EE code T vars BIXH I B{ER
A UEFI &, ENTEBEXANIER, RATREE VM XANAERRGE, UEFI BEHBF2HFRE.
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*_ms*.bin XEBEEFEHRESSIREMS LAY UEFI CA Z5R. Eitt, 7 libvirt FE(IEEEN
ZNKE, B, *-suse*.bin XHESTMEEMN SUSE i, TE—HFAESTMEZEZHEN
X%

BXAT, BESNER UEFI 25| S http://www.linux-kvm.org/downloads/lersek/ovmf-
whitepaper-c770f8c.txt A,

6.4 7 KVM 5 BEREEIMY

O == BEATS
KVM BYERETUEIME AR AT S AR, R4S E T B AR Ay, FHNTFRRMEAEX
=¥

#RER Guest & KVM Guest 351 THI KVM Guest, TEHHRHRER Guest Y, HATSHAZILITRE
LR

LO
IE1T KVM IR EAo

L1
£ L0 L TRIEIM. HTFERILIES—1 KVM £i517, EIHR7 Guest BRERIE
o

L2
£ L1 EiE1TRIEIMWL. FRAERE Guest,

BREVEMCERERESZMNE. RN THRPAERMEEF:
o BRI EEFERMMANBAESEEFEIEEE SHNEML

o FBRAEERERFKRHE Guest EEIMILIEN BN LIAHITHRI TR,
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Q =

FZHFEINESHRER) VM Guest,
o ERBRENEIMEEITIREA LI,
BERERBREDRE, BERZRIR, ARER nested KVM RSB EHIZITIR:
o 3FF Intel CPU, iEIETT:
> sudo modprobe -r kvm intel && modprobe kvm intel nested=1
e 3}F AMD CPU, I8IB1T:

> sudo modprobe -r kvm _amd && modprobe kvm amd nested=1

EXABR#REINGE, BIREER CPU, 7£ /etc/modprobe.d/kvm *.conf XHHEH
nested KVM 1&ERSEL:

o 3F Intel CPU, 1&4R%E /etc/modprobe.d/kvm_intel.conf HAIMTE—1T:
options kvm intel nested=1
* XF AMD CPU, i54%48 /etc/modprobe.d/kvm amd.conf HFINTFTE—T:
options kvm_amd nested=1
SNR LO ENEEBHRE, MERILUEI U T A Z—B5) L1 Guest:
e {§M -cpu host QEMU sp$ 1Tk,

e ¥ vmx (3tF Intel CPU) 8{ svm (XfF AMD CPU) CPU IHEEFHRINZ! - cpu QEMU #5417
%I, ATREEEM CPU RIEIIMK,
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6.4.1 VMware ESX BB{E Guest BREIRIEF

INRIETE KVM BN BR EIRZF 2 EFRA VMware ESX X/ Guest B EIRIERF, W @if ]
RERTIRITIEE, HERI KVM Guest 5 KVM BRAIBR ERZFIMENL 2 BB 5 R EX
e, #RE KVM Guest RILUFERIN CPU EBLE = FEUAIR)

<cpu mode='host-model' check='partial'/>

EREREE, FINTPIREL CPUKE:

loaal

<cpu mode='host-passthrough' check='none'>
<cache mode='passthrough'/>
</cpu>

[...]
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7 ARSI 5
O ==

M—R X2 RARRINZ QEMU, M KVM SME—2 2 HRIINESS,

7.1 RREMHZIF

7.1.1 KVM fFEEER

Bai, SUSE X#57E AMD64/Intel 64. Arm AArch64. I1BM Z #1 IBM LinuxONE A4/ _E3E5E
KVM £ 1to

* 1£ AMD64/Intel 64 (A REEM £, KVM ZE4E AMD* (AMD-V) #1 Intel* (VT-x) CPU FE1&
RIRECEEIMLTHEEIR T, ©XIT A B PClIGEMIEINLINEE, BI401/0 NiFkETE
7T (IOMMU) FIEL4R 1/0 M (SR-10V)e R LUER U T i< MG CPU BE 21508
HFEPME:

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

MR HLRREEEFEIL, NRTENLIESFZFEGENY, HESE BIOS HE
BRItk Thig,

LUTF MGt 7 5B R IML Y AMD64/Intel 64 AbFR2S: http://ark.intel.com/
Products/VirtualizationTechnology # ($3% Intel CPU) , AKX http://
products.amd.com/# (§+3 AMD CPU)

o £ Arm ARLEM £, Armv8-A RIEERZIFEIUL,

o TEArm ARLEM L, XEHEPEE CPU B3 host (TEEIMWEIESSS libvirt H8A
host-passthrough) i&{T QEMU/KVM,

Q FE: FEH KVM ISR
X CPU BEFEHMETHRERT BT, FS&RE KVM RIZIRER,
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VM ENRSZSB[BHN—RIEREEGERS (HEEm) ,E2E “/£ AMD64 Ml Intel 64 L&

¥ ,E21T BHEER PERNER. i, MFENEMEE Guest HREIRETIMY
RAM, ILEISh RAM 2 ZE /D EYIBREFIEMN RAM 2H8E. B, BIVENAENETHH
Guest E/DEEHE— MBS ZOHBLIZ,

Q iEE: Arm AArche4
Arm AArch64 B MR RBRNT S, EREREANINES SMMEINEITRIREI 512
ERFMBRERERERFNEIREN, HLENENERMEH X SUSE Linux Enterprise
Server B9 #FARA,

Q x&: POWER
Az ##1E POWER & LiE1T KVM 5 Xen BREEZF,

7.1.2 XenBEHEXR

SUSE 37§ AMD64/Intel 64 /Y Xen,

7.2 BREEREFRT

SRS E (SP) B9 A 1710 ER (https://www.suse.com/releasenotes/) 2 FREREER T Xen 1 KVM
BYFRTHRERN REIX L PRI,

{X3z#F SUSE Linux Enterprise Server B AR REFR B SRS, &k, packagehub
(https://packagehub.suse.com/) 72 FRIZHEBFIE LA FREEMEYSE 3F QEMU K
libvirt) HARREF,

BEXENENNREAREM CPU B, EEN (EMvEEREER) PEXIEHEYIE CPU
B9 (https://documentation.suse.com/sles-15/html/SLES-all/article-virtualization-best-
practices.html#sec-vt-best-perf-cpu-assign) 7. EEIX CPU 25N 5 7] IR CPU $UR 1E

Ebo
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Q ixx: R uBLEEER
FHATEM 32 fiIhRasHY SUSE Linux Enterprise Server 11 SP2 2RI & HE, 32
il Guest A= 8M, A LFERIRMEMN 64 (IBAEEREF NERHEEESHF,

7.2.1 KVM R4l

£ AMD64/Intel 64 E£351T Linux Guest B SUSE Linux Enterprise Server 15 SP4 E#1Frszi%
(B2iX) EPMERIRREl, NFEMIRERS, BFESEREFIMNE,

£ 7.1: KYVMVM [EH

g1 VM ISR KEI CPU % 288
FNVM BHNEARRE 6 TiB

=

Q &
KVM EHFE%IS SUSE Linux Enterprise Server #8@ (&8 &k1TiRBBENET) ,
BLUFBRHIBRSIM:

o §1 VM BIRAEI CPU . 58 M https://documentation.suse.com/sles-15/
html/SLES-all/article-virtualization-best-practices.html#sec-vt-best-perf-cpu-
assign 2 EBY (EEIMERELIEIERE) PEXIEDECYIE CPU RVEIN, EIX
CPU B35 P B CPU 2MBYIELE,

7.2.2 Xen [E#l

£ 7.2 . XEN VM [B§!

1 VM B9 KEHA CPU £ 32 (—R&AY HVM 3 . 64 (HVM Windows
Guest). 128 (AJ{S HVM) 5% 512 (PV)

1 VM R AKAF 2TiB (64 i Guest) . 16GiB (A& PAEM
32 {if Guest)
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£ 7.3 : XEN ARSI

BRAYIE CPU 23K 1024
BN EVIRKEM CPU B2 #H8 I https://documentation.suse.com/

sles-15/html/SLES-all/article-
virtualization-best-practices.html#sec-vt-
best-perf-cpu-assign 7 H (ML RFESE
BiEm) PEXIESDEYIE CPUBEI
REHA CPU S#4 1 5 e] FB43E CPU EUNIELE

RAYIERNEF EIREFTE 16 TiB AR AT,

7.3 ZFHNENME (BREERER)

AN BEIMEMEEN (BREERRF) LFR Guest BIERFIZITAY SUSE Linux
Enterprise Server 15 SP4 BT K7

R 7.4 ZIFLITF SUSE ENIFIR
SUSE Linux Enterprise Server BRERIEF
SUSE Linux Enterprise Server 11SP4 Xen #1 KVM
SUSE Linux Enterprise Server 12 SP1 | SP5 Xen #1 KVM

SUSE Linux Enterprise Server 15 GA £/ SP4  Xen #1 KVM
ZRUTE=FENIFE
e Citrix XenServer (https://xenserver.org/) &

e Hyper-V (https://docs.microsoft.com/en-us/windows-server/virtualization/hyper-v/

supported-suse-virtual-machines-on-hyper-v) #

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

acropolis) 2

e Oracle VM Server 3.4 (https://www.oracle.com/fr/virtualization/virtualbox/) <
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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) <

e Windows Server 2022

&t BT LA7E SUSE YES IAMEEIEREE (https://www.suse.com/yessearch/Search.jsp) # #1718
=

SZHHRAIAT

o WRIBMER A B EET (https://www.suse.com/lifecycle/) 2, ¥ SUSE EHIRIERSE
M FRHAemE L3 GERATF Guest F1EM) »

o SUSE NE =7 EHIFEFA SUSE Linux Enterprise Server Guest 122 m L3 3,

o WENMIZIFLUKRS SUSE Linux Enterprise Server Guest ¥8xHI& 1EX MR EH RS
R et

7.4 XY Guest 1R1ER S

S5 T 7 SUSE Linux Enterprise Server 15 SP4 L B3EATF KVM F Xen BAERE
EFHEM Guest IRIERFAIIZ IR

O ==

VY Guest RET HEIMMLIKEHTEREY, 7 8@ libvirt/virsh E5|%
Microsoft Windows Guest, BX TFEF %R PV IREIEFHEZHAT, FBN https://

www.suse.com/products/vmdriverpack/ 4,

LUF GUEST {FRAZFILEZHF (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. 15SP4

e Windows Server 2008 SP2+, 2008 R2 SP1+, 2012+, 2012 R2+. 2016. 2019. 2022
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e Microsoft Windows Server B3R (https://www.windowsservercatalog.com/
results.aspx?text=suse&bCatlD=1282&avc=10&ava=0&0OR=5) &

* OracleLinux6. 7. 8 ({UEATF KVM BREERER)
AR (L2, ERENERTRAEE) BWEEZRUT GUEST I#ERS:
e SLED 15SP3
MREFPMET I BERF, SUSE I§=3F RED HAT GUEST R {FRGFIRMLSESZIF (L3):

o BXAAAENRZFRENTIER, B2 B XHE,

Q ix&E: RHELPVEHER

M RHEL 7.2 FFt4, Red Hat P& 7T Xen PV IRGHIZF.

BRERAMAMENALT GUEST IZMERFIRMTIF (L2, EAENBRTREEE)
e Windows 8+. 8.1+, 10+
FRE Hith GUEST 1&{ER %

o EHMASHRM L2 X5, BREATHBERTARMIES, SUSE XN EHURIERSR

(BREERERF) RESEXF. Guest RFRRRATEETENIRERSMNERIS

TR, MNREEFENFBISE REIEHIFMEM Guest IRz, NEFFEEKR
SUSE #0 Guest VM 1&1ER R MR o

* FfE Guest BIFAFZBEZIFEEIMML, BZFEEMUNL. RBEUTRIERSAS
4h: Windows &%t, ENR2XF2EMNE (BRILUEER PV IEKEFER: https://
www.suse.com/products/vmdriverpack/#) ; OESIRERL, ©A1RZHEFEIMK,

* FRESEIRA, TNFE Guest IR FRRTE 32 (UM 64 (I RHFINR .

7.4.1 FEIMEIRTIIZRFRVIR A

AT IRF Guest IRERARIMEE, BRITRIREFEMHIRDERF (NREB) . REXLIRT)
EFRARHLEN, BFRIRZEINEER.

M SUSE Linux Enterprise Server 12 SP2 F4&, #1224 PVops Rtz. Bl IFrBERTEN
kernel-xen #{4a:
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e dom0 £/ kernel-default+kernel-xen 28 kernel-default H{&EE,
e PVdomU & kernel-xen MFEEMH kernel-default ZHE4EEL,

* HVYM domU E£FJ kernel-default+xen-kmp BEMH kernel-default B,

3FF SUSE Linux Enterprise Server 12 SP1 MIE{fkhr4x (f£ZE 10 SP4) , FEIMCIRmIIEFE
B7ETH kernel-xen A,
FEIAIRTIE RV AN T
SUSE Linux Enterprise Server 12/12 SP1/12 SP2

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

BEENZP
SUSE Linux Enterprise Server 10SP4

BEENZP

Red Hat
M Red Hat Enterprise Linux 5.4 F#a12f. M Red Hat Enterprise Linux 7.2 744, Red
Hat BEERRT PV IREIER,

Windows
SUSE FF & TiEAF Windows BIET virtio BIRTHFER:, XLEIRTHFEE 6 & TE AL
IXshFEFE (VWMDP) Fh, BXIFHMEER, BB https://www.suse.com/products/

vmdriverpack/ 7,

7.5 XFH VM THg=

SUSE Linux Enterprise Server X+ EIMIM — YR EN IR E S —SEEN,

7.5.1 BVEBI=R

SUSE Z#FRMERS: X7 Guest VM, SASETZEEITAR SLE 7= (M SLE 12 E SLE
15SPX) B9EHN. XWFUTENIRERSKAES, £EXIF (L3) M—EBEHNB Guest THEEIH—
& FHH Guest:
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#+ 7.5 ZHFAYM SUSE LINUX ENTERPRISE SERVER 12 SP3 Bi#li¥#% GUEST BiH=

ENFEF=mB IR BiREN
SUSE Linux Enterprise Server 12SP3 SLES 12 SP3

SLES 12 SP4
SLES 12 SP5
SLES 15 GA

+ 7.6 . Z¥FHIM SUSE LINUX ENTERPRISE SERVER 12 SP4 BitliE#% GUEST RUiH S

EWNFEFmBR BirEMN
SUSE Linux Enterprise Server 12SP4 SLES 12 SP4
SLES 12 SP5

SLES 15 ({iERTF KVM)
SLES 15SP1

+ 7.7 Z¥FHIM SUSE LINUX ENTERPRISE SERVER 12 SP5 Bi#liE#% GUEST RuiH S

FNFE=mBTR BiREMN

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

#+ 7.8 : ZHFHYM SUSE LINUX ENTERPRISE SERVER 15 GA Bii#l:E#$ GUEST R9iH=

ENFEF=mB IR BiREMN
SUSE Linux Enterprise Server 15 GA SLES 15GA
SLES 15 SP1
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ENF=mBTR BIREM

SLES 15 SP2

SLES 15 SP3

R 7.9 FHEFBYM SUSE LINUX ENTERPRISE SERVER 15 SP1 Bi#:F# GUEST #9152

ENFE~mB TR BiREM
SUSE Linux Enterprise Server 155P1 SLES 15SP1

SLES 15 SP2
SLES 15 SP3

SLES 15 SP4

F£7.10 : HiFAYM SUSE LINUX ENTERPRISE SERVER 15 SP2 Bii#5T#% GUEST Biz=

FNEFmB BiREM

SUSE Linux Enterprise Server 15S5P2 SLES 15SP2
SLES 15 SP3
SLES 15 SP4

F£7.11 : FiFAYM SUSE LINUX ENTERPRISE SERVER 15 SP3 Bi#15T#% GUEST Bizn=

FMNE~mBI BirEMN
SUSE Linux Enterprise Server 155P3 SLES 15SP3
SLES 15 SP4
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7.5.2 LHIBT=

ATIFIE T 7E SLES EIEITRIMUEI EMNN TR SIS, BIES XML

B ERBRIESK (https://documentation.suse.com/sles-15/html/SLES-all/cha-libvirt-
managing.html#libvirt-admin-live-migration-requirements) 7, ®EXFUTEVIRERS
AE (RIBARNA REGEE (https://www.suse.com/lifecycle) 7, ZIERFNA LI) o

F£7.12 ;. FiFA9M SLES 12 SP3 S284FF% GUEST Bin=

FNR~mBIR BirEMN
SUSE Linux Enterprise Server 12SP3 SLES 12 SP4

F7.13 : HiFAYM SLES 12 SP4 3284FF% GUEST Bin=

ENFE~mB IR BiREMN
SUSE Linux Enterprise Server 12SP4 SLES 12 SP4
SLES 12 SP5

SLES 15 GA ({Xi&FF KVM)

+7.14 . ZHFHIM SLES 12 SP5 SLBT:F#2 GUEST BIiH S

FNEFmBT BREM
SUSE Linux Enterprise Server 12SP5 SLES 12 SP5
SLES 15 SP1

£ 7.15 . FiFAIM SLES 15 258 GUEST M1z

ENFEF~mB TR BiREMN
SUSE Linux Enterprise Server 15 GA SLES 15GA
SLES 15 SP1
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£ 7.16 . ZIFHYM SLES 15 SP1 2A4:1F#8 GUEST #Iim 2

FNFE=mBR BiREMN
SUSE Linux Enterprise Server 15SP1 SLES 15SP1
SLES 15 SP2

T T7.17 : ZHFHIM SLES 15 SP2 LBY:iEFS GUEST HiHS

ENFEF~mB IR BiREN
SUSE Linux Enterprise Server 155P2 SLES 15 SP2
SLES 15 SP3

] 7.18 . ZIFHIM SLES 15 SP3 EFEF% GUEST iR

EWNEFmB T BirEMN
SUSE Linux Enterprise Server 15SP3 SLES 15SP3
SLES 15 SP4

FR7.19 ;. HIFAYM SLES 15 SP4 S2081FF% GUEST Bin=

FENFE~mB IR BiREMN
SUSE Linux Enterprise Server 155P4 SLES 15 SP4

Q iE: wehERB
o SUSE $AR#57E551T SLES BEMN Z 8] SEENHTR B, 1BiX# SLES hrasAYAR
SRS UITEIESERN, 580, M SLES 15 SP2 iE# % SLES 15 SP3,

o SUSE BN F AU TEEEBIRMZHF: 7E SUSE Linux Enterprise Server BJ[E—
FERRAEA, KEMHVMIETT LTSS FrRERS BMNENTZEEITEMRRS 88
Flo FIa0, FEFEBIMIM SLES 12 SP2 FEH:EFE! SLES 12 SP5 F#l. FFF M LTSS
TREEFRNRS EMN7R, SUSE RERTRERMMNN, BINERHTEXE
BRI Z BT T2 ERYEL 7M.
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Q EE: Xen ZEHERS
BT IEKARRE, AZIFESLE 11 5 SLE 12 Zja|semiE s, BEXxEZAT, BSNA1T
P8 (https://www.suse.com/releasenotes/x86_64/SUSE-SLES/12/#fate-317306) A,

7.6 ITHEESZF

7.6.1 Xen ZE#1 (Dom0)

#+ 7.20 : IhEEsZHF — 41 (Domo)

IhEE Xen
PILRFNIRIZ & PR =
IER CPU #UdEH S
Bk CPU PUEHTR =
RE CPU [EE =
K= CPU PRI =

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

Intel* VT-d2 (B BB IEFHERA LKLY 2
DMA EFbRst)

AMD* IOMMU (B Guest BIFH4EIE =2
A | /0 TIR)
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Q EE: FHBFEETIRNSERYE CPU
AZFFEIBITRERINS AR CPU, BRILABRALAINE RS VM Guest RIREHA
CPU,

7.6.2 Xen FEPME Guest (DomU)

+7.21 . IhaestiF — FEIME GUEST

IhiE Xen

RE AL R IS & @R =

REIM CPU #UER =

EE#M CPU i @5 ED =

NS EIRTFARNFE =

VM RTEFMIRE =

VM SERTIERS = (@EBIEL1LTLT FTEER)
£ GDBC #1Tm& A =

X VM B[ BLE) Dom0 B & =

REFSEK =

PCI Bi& & (FE¥E NetWare Guest)

MFRETE, REREHIMBERERENITELA; BIESE (AMD* 5 Intel*) #4748
B, BRIEFEAT CPUID #3 (40, M Intel FlexMigration) , BNIERAIIESEITHRE
ZE5RERRELRER. MREFBRAZZE®T VM, BAXEMRNERFE— X%, ~
TR R RN ABEE TSN BAEF B ohERERY, R CPU M1B1R CPU FELFERAVL
BB B, Xen BEA#E VM AFIE CPU T B, BME2Z, Guest AILUE 32 fi[5X 64 fil, 18
VHS @ iEEl
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Q iEE: Intel flexMigration
F32#F Intel FlexMigration 893+ &4, CPU-ID #mBMEIR5 | %A LIRS CPU i1
R &M,

7.6.3 Z£RE#PME Guest

| 7.22  IhEESTHE — REMIME GUEST

Ihge Xen KVM
EMEMEIUEERIER =2 ~
RE CPU #uEiR S £
R CPU =700 = =
S EMAFEARNEE = =
VM fREFHMMIE = =
VM 2B EF = @FEBLELL7TLTY ST =
BEK" )

VM [RER = =
£ GDBC #1754k = =
33 VM B LAY Dom0 E= = =
PCl Bi& = =
AMD SEV S = (F&Mhttps//

documentation.suse.com/
sles/15-SP3/html/SLES-
amd-sev/article-amd-

sev.htmla)
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Q E&E: Windows Guest
RYUEARZ PV IEEIFER (VMDP (https://www.suse.com/products/
vmdriverpack/) 2) B, ZZ357E Xen #1 KVM FfuEiR BRI FI B IMRIG &, AR
5. MEShSEMARFAIAEE KN,

3FF KVM, BxZHREH. IheE. BINENZEMN S R4 AR EithE BEEBI9E
kvm-supported. txt Figft, LEXHERE KVM BREBE—EF45, BITE /usr/share/doc/
packages/qgemu-kvm F$EE],

1.7 BREREIMYE

FERBREEPMEEIE— VM WAEREITHE — N EIN, B RIH] B VBV E IR,
HREERIMCAIMERE, HFETRINSESERYE. REEMCEERTMLBM, 72 SUSE
Linux Enterprise Server 1, SREREIACEIEARATGIREN, LRANAFNXEHN, K
I RRMEAEXZR, AFPAILUIRS bug, BiXLE bug RIMEMRITRIRK. LEIMRIIBRAMEL,
TEEAREEMUNBERT, FFLRIBHERTFHRE VM,
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10
11
12
13
14

15

16

A libvirt BIEEIAL

BEpFIfELE libvirtd 41

HEE VM ENARSS S 43

Guest £3& 72

B VM Guest B 80
EEAMEIN 106

=REFER 127

ERA R EIESFEEREPW] 132
£/ virsh EEEREHIN 152

Xen E| KVM ByiEF238m 189



8 BoA{FLE libvirtd

EIMEARERAZR (KVM, Xen) 5 libvirt API ZEI8@IRE libvirtd SFPREFREE, LSF
PIEFRTT VM ENARS 2 LiE1T. FIRemmizit 84 LiEiT libvirt E PR AR (40
virt-manager) 5 VM EHARSE 28 L5178 libvirtd @il libvirtd EREHIBAEERERF
API RAMBIER, FERAUTHLALUZEsIAELL libvirtd HOEERES:

> sudo systemctl start libvirtd

> 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
[...]

> sudo systemctl stop libvirtd
> sudo systemctl status libvirtd
[...]

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

BEREARSKS|SBoIEE libvirtd, FEA YaST RS S EREMA U T SIS HBUE:

> sudo systemctl enable libvirtd

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

MR libvirtd B2Boh, BRESRES, T xendomains fRSS:

> systemctl is-active xendomains
active

WMNPRZSIRE active, BEE(ZLE xendomains, SAGEATLUEEN libvirtd SFiF
B, NBEFEEEFESISEHLERS) libvirtd, BIMNEEEIE xendomains BB
. ZHZRS
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> sudo systemctl stop xendomains
> sudo systemctl disable xendomains
> sudo systemctl start libvirtd

xendomains # libvirtd IR ENEHERNRS, NRFENER, rlgesBEMEFiH. 5
i, xendomains AlgEE=IXEEIEH libvirtd F5189 domU,
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9 JEF VM ENARSS 23

R AR % Guest I ZET, EEEEY VM EHIRSES, LUEHN Guest IRIEIEEBITFAE
HNER. BRMES, EFTERE:

o PR fE Guest BEBSF A EHURMAINBERZ,

o —NEIMENIARINEREM, LUE Guest BEBSAEFHILE MR,

0.1 ECEMAS

BERNEAMSECE A VM Guest 1R KR
o — PR, XZN Guest IRHMEHERZNFING N, BRENHAI

o — N ERRRANEMME,

9.1.1 WI#f

MFECE 7 VM Guest 121158 2 BRAHNL, RAILIET S5O XEXRY MAC HIETE AT ERVIR O Z

B 2 BUAKRMEL, XHF VM Guest fBRNED 55 2 RiEREAIR VM EHARS BBAINLS, ItHEC
BT R VM Guest BYEMALAKPIM L ZERE R 5 N UAR EN LIZTTRIEM VM Guest HZRY
42k, ZREREMMANEHEVIRIRE,

& SUSE Linux Enterprise Server BE& 79 KVM 2% Xen BREIERZFIY, MIFECE R ERIFAIAL
B, MNREFMERE VM Guest iEZEEI VM EHIRSZ 2309 LAN, Nt EIEEE,

ZEAMTACIZMFEURTEE VM ENARS 28 AW ARS K EEM R ER

o MIRMILIERER wicked BI2, 15 YaST A SITROIEMG. RSBENSAER
WiCkedo

o WNRMLZIEREH NetworkManager BIE, 15{EMA NetworkManager s8¢ 1T LA nmcli 6l
EW. aWMEIZREBMEINER NetworkManager,
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9.1.1.1 {EF YaST BRI

AT EEER YaST RN EFFMITRII 2,

9.1.1.1.1 RINMH;

BE VM EHRS B ERMMAG, ERTUTSE:
1. BEhYaST » B4 > WIRE,

2. MCERLAET-RH B H R,

3. MIg&EEEFIRGEENIT, ARTELREZTIMPRMAMNTSEZORT. BHT—I%
AL,

4, TEHIHLET-RAPFSEMSZA TS, FI30 DHCP/EES IP itk FREIE s EN R,
RSB EIEIKE]S DHCP RS SERAIMITNEY, BiStitA B1ER.
INREITERIER S KRB EER RN, BERFHSIEIKEY
P Hhit, FERXMIBERT, LWRFIBUEZERTAR IP #USEE (i
192.168.0.0/16. 172.16.0.0/125(10.0.0.0/8) AHIHhiL,

BEIRNEARR Guest ZEIFTHEER, MAEZEIENRFHING, 151 P HUHSE
770.0.0.0, RFMMIEIEEN 255.255.255.255, MEMASR ISRt ENR
RERY P it RAAIE,

5. BUBIEINZERTR, ARMEERESEMTHRIMNEILE,

6. BE T —PREFFIAED R, ARPLHERIL. WE, HPFZE VM EHARSSE L
QTR

9.1.1.1.2 HHIERMH
BRI WG, BHRTUTSE:

1. B YaST » &% > WIS E,

2. MIEEAREIRF EBYFIRAPERIEE R FREI TR &
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3. BEMIFRUBIBRIZMG, SARREHEERIA

9.1.1.2 B IGSITEIEMNIR

AT ESEAS TN EEFMFTRT R,

A

9.1.1.2.1 FINM#H;
E1E VM VRS8R R MEmWNEsE, BHRITUTSE:

1. EECIZFMTE VM EANARSSZE LU root BHER.
2. FHPITHERE—TRM (ERRGIFA virbr test) , ARBITUTSRS

# ip link add name VIRBR TEST type bridge

3. REEREE VM VMRS 2E L EIE T M

# bridge vlan

[...]
virbr test 1 PVID Egress Untagged

virbr_test &, ERSEAYIEMLZEOHERE.
4. Bz, HEERRIN— I MLEED:

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

O == RLKEOLTRWER
R peE IR R E MR E A RIS IZ O,

5. (A%) BRI STP (BB MWLM MY (https://en.wikipedia.org/wiki/
Spanning_Tree_Protocol) #)

# bridge link set dev virbr test cost 4
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9.1.1.2.2 HIFFMIHE

ZET e SITHBR VM EHRS R EMIMERGEE, BRITUTSE:
1. EEMHHBRINERGE VM ARG LD root BB,

2. FUIHEERT, LUIRRIERBRAIMATEISE R

# bridge vlan

[...]
virbr_test 1 PVID Egress Untagged

3. THIBRRIFS:

# ip link delete dev virbr test

9.1.1.3 {#EMA nmcli F/NMH

AT TR NetworkManager B# 4T TH nmc i FRINMFTRYIEFE,
1. FIHERNRIERE:

> sudo nmcli connection show --active

NAME UUID TYPE

DEVICE

Ethernet connection 1 84badc22-0cfe-46b6-87bb-909bebcb1214 ethernet etho

. AR bro BUFRMSE, ARIEETELIRIZILE:

> sudo nmcli connection add type bridge ifname br0
Connection 'bridge-br0' (36el11b95-8d5d-4a8f-9ca3-ff4180eb89f7) \
successfully added.

> sudo nmcli connection show --active

NAME UUID TYPE
DEVICE
bridge-bro 36e11b95-8d5d-4a8f-9ca3-ff4180eb89f7 bridge bro

Ethernet connection 1 84bad4c22-0cfe-46b6-87bb-909bebchb1214 ethernet ethO

3. (Flik) AIUEEMIFIRE:
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> sudo nmcli -f bridge connection show bridge-br0
bridge.mac-address: --

bridge.stp: yes
bridge.priority: 32768
bridge.forward-delay: 15
bridge.hello-time: 2
bridge.max-age: 20
bridge.ageing-time: 300
bridge.group-forward-mask: 0
bridge.multicast-snooping: yes
bridge.vlan-filtering: no
bridge.vlan-default-pvid: 1

bridge.vlans: --

4, BN EFEZIYIELIKMNIZE etho:

> sudo nmcli connection add type bridge-slave ifname ethO master bro

5. Z2F etho EOHBRHMIM:

> sudo nmcli connection down "Ethernet connection 1"

> sudo nmcli connection up bridge-bro

Connection successfully activated (master waiting for slaves) \

(D-Bus active path: /org/freedesktop/NetworkManager/ActiveConnection/9)

9.1.14 fERAVLAN#ZO

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

Guest T ZIHMtMETPRIENES, HECIZRE VM Guest RETRETBSIERZINFARMG (BMfE

REARE VM EARS B RS L1E1T) B, WRIISERNESESERIRE VLAN L,

VLAN @ EE VM EHRSHE LIRE, EfRAIEARERN VM ENRSBRFEE, HE

A LUK B N E MR R EHEZRINTRIIEZ O, EERILIEIE—1ER VLAN B0
(ZEOE VM ARG 2RHE 1P k) B9RT. X4¥, Guest RATTEET ILMLETR]

FEMo

IB1T YaST BIR AL > WMER1EE, HITUTERILE VLAN 185
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id#2 9.1 : fF YAST i&E VLAN &0

1. BEFMLAGIERMAERED,

2. TEREHIHEES, EFIZFEE VLAN,

3. RECERTRESEN VLAN B ID, 15EF, VLANID 1 @ERTEERR,
4. BEHT—D,

5. & VLAN ig & ROEZFINEOEEFE N T HEARY VLAN BYSSiRiE . SNRFIRIZEORERE
FIRG, BARAERIETE P HIRIE R P& IEO,

6. NG IP HhhHEIRE VLAN I8 PR E R %

7. B F—P 5Bl B,

AELRE VLAN #ZOBEMGIIIEE O, @ LUERZ MR VM ENARS 23H9MLE, UK
KEHERS 5 LMK IEIZR VM Guest R4

YaST HIFBA AR FRGE IP ik, BENTIREFEXMINEE, LHERZIEZNR VM ENAR
SZERMEE, EXMBFRT, FERSHMIE0.0.0. 0 ML 255.255.255.255, &
SRR L S ERIGE P R,

9.1.2 EANLE

libvirt BEENEMNMEEMFIHEZHNG, E@EERS VM EIVRSB[ELE 2 BER. 5
VM ENARSZ S[VNIENRIERDRI 5 3 BHRARKI, 55 2 EHENSZELL, 38R
£ VM ENBRS 2R LSINT SN BRI, EIARLEIESA VM Guest #2fit DHCP #1 DNS AR,
BX libvirt EMMERIEMEE, ES N https://libvirt.org/formatnetwork.html 2 £
{Network XML format) (L8 XML &) X%,
SUSE Linux Enterprise Server ERFRE libvirt REFRBEMENX T —1R K default Y
AL, ZEEIAILE TR L EY DHCP #1 DNS ARSS, FHulfFERMLEIILERIR (NAT) &
BEEZE VM ENARSSBYEIENLE. RE default EINNBEME XN, BEZFEH
BERENEA. BX libvirt XEFNELIRIANIFAER, 1B5SM https://libvirt.org/
formatnetwork.html#elementsConnect 2 £ {Network XML format) (FI£& XML &) X
BEy “Connectivity” (&) —5,
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libvirt EERENMLRT AT RESMAS, BREREHITLAERNNS/ZENEE
EE VM RSS2 (FINEEHEN) LER. EPNSHERT VM MRS B[BMELHY IP
Ut RREVIERS, ATAREEMNES VM EHRSH[HIMNBZ B LZE, AF, RSHIRSESE
RHIEEEMFEE, HPR VM Guest &SI VM EHARSS 2319 LAN,

EE BRARAIEN
£ libvirt BMEPEBEE A BN =ELR /proc/sys/net/ipv4/ip _forward
# /proc/sys/net/ipv6/conf/all/forwarding i®EH 1 7 VM FHRSE2[BTE

¥R, MXARLZE VM EMRSSFET MM, EBE VM MRS B[BHINLEE AT
RESERBEEARRRKR. BEEXMITH, E@IHIE /etc/sysctl. conf XfHH
AN T™RE, £ VM ENRSSFEFENERRL:

net.ipv4.ip forward =

net.ipv6.conf.all.forwarding = 1

9.1.2.1 M ERAEMWIEIESEEIREINNLE

TR AR EPWERSEENX. EEEMIRIEEIANLE,

9.1.2.1.1 EMEIMNMLZ

1. BohEMNEESS. TRIAEEYIRD, ARREEFTENHEEEIANSBRIEZE SRR,
%Eﬁ%éﬁﬂﬂo

2. EiEEATEOR, PHEEMNEZEDE, BB BT HaEENRE EIMEHS)
*Ro A= ERIETEEINMERIAT,
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50

XH(F)
A ENRgV)  ES)

D) XML
B vnetl
B virbro
wis: > Fe]
gaEav): @398
&5 vnetl
~IPvA BEE )
g 192.168.100.0/24
DHCP3BE: 192.168.100.128 - 192.168.100.254
®E: < NAT
+ ®e o

B 9.1 : EiEAT
3. ERIFEIANLE, BRE .

4. FFTREPMIIEE R,

| BRI L

#ED) XML

BIRN): Ivnet2|

@EM): | NAT -
REER:  HEVERS >

v IPvA BB (@)
B IPV4(E)

PI4E(N): | 192.168.100.0/24

5 DHCPv4
s 192.168.100.128

#h5: | 192.168.100.254

v IPv6 BEE(6)
&R IPV6(E)

~ DNS 8%
O ERAREETHIW)

HEX(0)

EGH(C) SERK(F)

9.2 : BUEEEIMMILE
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5. IEEMBIEN. XF NAT MEEAER, AJLUEEERMZBERNL LTRSS NAT (LK
HuUEEEHR) SEFBRGSEINLS AL =B H AP HZ S IP ik, BARSXREEM
PSR EYEE B T BT AR R Bl VM EAARSS 25940 ER 4

6. MNREFE IPv4 ML, IFRFEA IPv4 FHHERE IPv4 WEstilt, WNREFZE DHCP BRSS
28, 1BHERE A DHCPvA FHETE FIHEITREY IP #IKESEE,

7. NREFE IPv6 WK, HEREA IPv6 FHIETE IPve Wit SNREFEE DHCP ARSS
28, /RS A DHCPV6 FHETE FIHEITREY IP kb SEE,

8. MIREBIEE S EPMERMARAINR, I57E DNS M TEFEEEN, HELSEA
PREERVIZE .

9. BHTMUBIEFHEIAMLE, VM VRS 28 LEISE — N RIEIAMT virbrX, %M
TN F MBS, ERILER bridge link #17#%E, libvirt £BEEAMN
iptables #RIISR 5215 % N /& HIEZEFT virbrX 1£& B Guest BIRE.

9.1.2.1.2 BEIEINMLSE
ERMENENMESENEHRE, BRTUTSE:

1. BRIEMWIEERSR. ERIAERIIRT, ARAELTEFENHEEENMBIERR,
PRI T,

2. FEEATEAR, BERENNSETR, BSEREATUREENRE ENMLER7
o

3. ERmEMML, BBEEE.

9.1.2.1.3 (SLEEMMLR
BFIECIREIMML, BRITUTIR:

1. BRIEMEERSR. ERARERIIERS, ARAEGEFENHEEENMBHIERRT,
SRR T,

2. OEEATEAR, BHENUNESERF, BSERRIBT ArERAIPIE EIANLERIT
o
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3. EEFIENENNG, ARBEEFL,

9.1.2.1.4 MIBREINMILE
EMIER VM ENIRS B EINE, BERITUTSE:

1. BRIEMWIEERSS. ERRERYIRT, ARAELEFENHEEENMBIIERRT,
AR T,

2. OEEATEAR, BHENUNESERF, BoERRIBT HaIEEAPTE EIANEZRIT
o

3. EEFEMPRRIEIANG, ARBEMF.

9.1.2.1.5 {#H nsswitch FXKEX NAT FISEEY IP ikt (7€ KVM HR)

o EVM EHNBRS 2R L, LERFM libvirt 3214 NSS £#FH libvirt-nss:

> sudo zypper in libvirt-nss

e ¥4 libvirt FH0NE) /etc/nsswitch. conf:

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

* YNR NSCD IEEETT, BIFHERE:

> sudo systemctl restart nscd

M, eI ENIRZIRIAIR Guest REET o

NSS EREIINEER PR, ©RIEE /var/1lib/libvirt/dnsmasq/*.status X, UTE
&R dnsmasq FrigfERIENMELIH) JSON IBRHAEIRENBZRX AT IP #uht, ReeFRAZ
dnsmasq X#FEH libvirt BEIZRFHEMKRTEXLE VM EHARS 2B EHRITEN R ik,
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9.1.2.2 {EH virsh EIEEINWLE
ol LMERA virsh s ST T EREIE libvirt IBHNEINE, ETERESNEHEXD

virsh &<, HETUTHS

> 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
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

ETERT virsh s SHNEEERES, 15517 virsh help VIRSH COMMAND:

> 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
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9.1.2.2.1 SIEMS
B EIFEITHREING, FEETUTHS

> sudo virsh net-create VNET DEFINITION.xml

VNET DEFINITION.xml XML XfFEE libvirt #RIEIMMEEIRE Mo
BEEXHEMNSBERREE, BEITUTHL

> sudo virsh net-define VNET DEFINITION.xml

ARG T A RIZEE BRI BYTE Mo

9.1 : EF NAT BIRSE

TEVEERIFHIT VM Guest f2HERE (41R VM AR 28 LIRHHILLINGE) - 2
VM EHARSS 2BEMLERS, IECERTLE Guest EARERET

<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@ FTEIMLEEIZIT,

0 HBTHERINMENMNFFISEINZIR, EX <forward> &
A “nat” ¥ “route” WUFIMLE (FHEBEAES <forward> TTEBIPRE ML)
BY, libvirt BBEIAMFSEERBE—NZIR MNRKIEERZT) o
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© 872 <forward> TRRTZEMNMNERFIEZZIE LAN, mode Bt EER AT,
REAENAN “nat” (MU, BOAME) . “route” (EEHEAEIVIE
PILE, FHITHINEEEHR) 0 “bridge” (T£ Libvirt SMBECERIMG) o MRAE
15T <forward> 7T&, EHNERSHEMMEERE. BXEKRANTEIIR,

EEM https://libvirt.org/formatnetwork.html#elementsConnect 2,

O W IP sthnt AR RS,
O HNEMWLRER DHCP fRS588, FHiEfit start M end BMFIIEEREEIAN IP H

tko

@ TIERY <host> TTHRIEEARE DHCP ARS8 2N H D ECRFRFATIE X P thhtayF
Mo A IPv4 host TTHREPMITIEE LU FIRE . BAHEIERAE RFBIENIA MAC
sk, BHIRENZENM IP, LUK DHCP ARSBENZENSDECRIR IR, IPv6
host TES IPv4 BBBERRE, ©i&HE mac B4, E7 MAC #ilitTE IPv6 H&H
BRIBYE Mo IPv6 REMA name BIERITRENEISIK IPv6 iR EH, T
DHCPv6, name RHEFim&AIXEIRSSF[HZ A IHRENBAXEZN. HER, &
WA LUERX MK E IP iRy 75 ERAE IPv4 R mac B1%.

9.2 . BRAAMLS

TEHNEESERNAER NAT IER TREREMEMMEIREE LAN. #757E VM E4
ARS5 2248 L BYRR FRERAYER AR P 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>

@ Guest REREEET VM EHARS2E LAY ethl WMLZIR&ELH,
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9.3 : REM%K
IHEiCERMHTEL2RENERANSE, Guest AILIMEE @RS VM EHMRSZEN, BEX
7&1A1R) LAN _ERYERIEMITEN, EA XML RBEFEE <forward> T,

<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 EHARSS2E LRVIBE R

IEECE R BRINAIER VM EAARSS 2BVIE R bro, VM Guest EIZIERZEIMIIERILS,
H IP it 2 ERERE YIRS F I, H BEANELERAFEEMARS,

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

</network>

9.1.2.2.2 FIHML
E5H Libvirt AJBRIFREEPANG, BIBITUTH<:

> sudo virsh net-list --all

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

BYHAIAE, EEITU TSR
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> sudo virsh list
Id Name State

1 nated slesl2sp3 running

BRELETHIEAIEONR, 5517 domifaddr DOMAIN, SEERMMIEEREO, UEEEF
XFHIEO, BIANBERT, SEIMaEHEOR IP 1 MAC H#bit:

> sudo virsh domifaddr nated slesl2sp3 --interface vnetO --source lease

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

By ESEEEXBKNAEEMMEONEERES, BT TH<!

> sudo virsh domiflist nated slesl2sp3
Interface Type Source Model MAC

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

9.1.2.2.3 FEINEXMENAT
EREVE XMEREMEE, BETUTHS:

> sudo virsh net-info vnet routed

Name: vnet routed

UUID: 756b48ff-d0cb-4cOa-804c-86c4c832a498
Active: yes

Persistent: yes

Autostart: yes

Bridge: virbr5

9.1.2.2.4 [BEHMIS
BEMENEEXWIEENNG, BEAUTHSERERZ R (SE—RRFF, B UUID) :

57 FEARILE | SLES 15 SP4



> sudo virsh net-list --inactive

Name State Autostart Persistent
vnet isolated inactive yes yes
REEBETT

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

9.1.2.2.5 {E1EMLE
EEREANENNNGE, SEAUTHSEHREZH (FME—FFRRF, BIUUID) :

> sudo virsh net-list --inactive

Name State Autostart Persistent
vnet isolated active yes yes
AREIETT:

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

9.1.2.2.6 E[EMEK
EM VM EHIRE R PR AEBRENEEHRMENEN, BEITUTHS:

> sudo virsh net-undefine vnet isolated

Network vnet isolated has been undefined

0.2 ECEfETFM

£ VM EABRSS 2B A5 EEE VM Guest BY, ERILAAIR VM EABRSSBHBENXHRS, LU
EROIREIER, FRFIEMEGIERES VM Guest, BilidiziZENIER VM Guest BITTEMK
BXEE, BFIRE, libvirt SZRFAIMERRTEAIBRIBIFRE “6EFE o
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() i CD/DVDISO Mg

WNRHEREBMNIZIER P imihin] VM VARS8 LAY CD/DVD ISO B R, FEERXLEIRER
WRRIE TR,

Libvirt A[RZIAMARRBENEEFRIR. MM,

EFE

TP &= AHEIKE Guest MfETFIRE — EHMEES CD/DVD/MERK. MYEIELH, E
AURRIgE (FINDKEZES) , BaIURE VM ENARSS 28 EREN

figfzith

59

fEF 2 VM ENARS R LR TREEFENEERR, XUTFTENHENHNNEMET. M
YIEEMS, ERRAMUTREZ—:

XHRFKEF (dir)
BFEBRMEXHFNER. XHAURZHFNEENRNZ— (raw 3 qcow2) , 2
AT LAZE 1SO IR,

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

s RIRIZ & (fs)
EEREANSK, ZPEKSXHREGERE (BTERREXAHNER) NERS
R, M—HXFET, FAXEHERKBR, libvirt 2AREHISE.

iSCSI B#r (iscsi)
f£iSCSI Bifr LR B, BEELAERE—RTEEERT Llibvirt, /A YaST
ISCSI ZicimRQMAERE, BXAT, FEN (EEFEEER) . FIRE
iSCSI MAhgliEs; SN IBEEREITS (LUN) BRR—1E, 8ME/LUNERE
—NERH () DPRRJEENE, XEETEERZSE. NREEIXRIHE
Fr%s, JEEM fdisk 70:

> 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
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Building a new DOS disklabel with disk identifier 0xcl5cdc4e.
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 #E4H (logical)
A LVM EHERM, ERILERMEXNEH, EBIIEEEFERANIRERE
B4E, EFEEtIEAEENSKX,

5 MERET LVM Byt
R ERETIRET VM 18T, RBEA. X2 SBothiEE
PR SIBE S AR A RS !

ZiR1FigE (mpath)
Bal, ZRESHHNRTE Guest HHIRILAIRE. FHFM Libvirt RERLIREK
BB SRR,

MEZSHAB R (netfs)
EEEFERANMEER, ZMEERSEXHRGERM (BFERREGESXHNER)
MERANER. W—HXAIET, EAXGRFAERE, libvirt 2A5HEHE
Ro ZHRIVIMINIT NFS,

SCSI EHNiEAD2E (scsi)
SCSI EMNEECLEMER AL NS iSCSI BIREAMER. HIBINERET /dev/

disk/by-* NigERIMAE /dev/sdX. FERIRERAETN (FW0, Mk
PREEEAY) o ASZHFTE iISCSIMAEIES, S 1TIA LUN (ZEETS) AR
o
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TE. REZEEER

T BEBEERIRT, BFELREAOATE M RS R LRI ONA
B, Bl LM B8, iSCSI BiF%, TRM VM VRS RIEHIXERE, WEBE
VM AR 88 I EUKEEE — Libvirt SRR,

AEE VM ENRS S EIRIFEEHOIX, EEEERT, PXEEEEM VM Guest RER
fEF VM ENRSE 28 EEBNRFRIRICH,

9.2.1 {FH virsh BEEEFISE

T PTLUER virsh @d es <1TEIE#EF. fid, SUSE BRIAZIFOIEMEF M. HLt, &%
R&NBREED. FEMBEREUARESEIEFINEE,

iz{Tvirsh help pool # virsh help volume BIL5IFKENHEFEIBMAEHFRE virsh
Fin<yIR.

9.2.1.1 FIHFE

AT T e8] LA Haib T ashiRSHFrE . ERNFHIEERIM, FRIER - -
all:

> virsh pool-list --details

BILAER pool-info Fap<IRENE XIS E AV T .

> virsh pool-info POOL

RIAMBERT, Reetyths, B7HEMNEPHAES, BRAULTHL.

> virsh vol-list --details POOL

BEi, virsh RgEEATERENEESEEH Guest FRAMNT A, TEALEIZHEBINMAYIH
FrE i HaiE2# VM Guest EAMNE,

61 & virsh EI2fi#7F1R & | SLES 15 SP4



#3129.2 ¢ F VM MRS B[ LS RIfERBNIFAEEES

1. BUTHRBRREFEIENXE (F90 ~/libvirt/guest_storage_list.xsl) REIE— XSLT ##
k!

<?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>
</xsl:template>
</xsl:stylesheet>

2. TEINEFRBITUT®ES: BRI Guest B9 XML EX 2 2FETFIEEIAIE (/etc/libvirt/
gemu) xsltproc HEHE 1ibxslt 2t

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

9.2.1.2 JZnh. (FLEMMIFRA

R virsh pool Fes<REN. FLEEMEFML. FELATRAIF, 3B POOL BRIV AR REL
H UUID:

{Z1kith

> virsh pool-destroy POOL
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Q & MRS FRTMEIENS
T TFHLARE (CEn1 (BfFLE) HAEEE (BREnh) ) , MHEEEI VM
Guest EERIARZ T, MIRESRSFMEgES BT niZEEREEEESI VM
Guest,

MIpRF it

> virsh pool-delete POOL

.% JB?ﬁ% @ /’é

'Iﬁ 2 JI_IL; .%. JBfﬁ%ﬁ/ﬂ:’,

Bt

> virsh pool-start POOL
BBz EEhThEE

> virsh pool-autostart POOL

[EHRIEA autostart BMA = BENTE VM EHARS B ES I S BB,
2Rt zhEzhThEE

> virsh pool-autostart POOL --disable

9.2.13 RERMEIGEFH

virsh 27 A ERNEIEFBNGZE: 7 XML EXFER vol-create fl vol-
create-from N, HEFEA vol-create-as EidanS$TEEHRM. SUSE BRI HaI—
ME%E, AEATESNLB vol-create-as F&p<o

BRERNZMEMN, BRWAUTHS:

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

0 TEHMERIBEYZIR

63 A virsh BIRfiE7Fi%# | SLES 15 SP4



HHIBHR

HBHAN, EXRTAIFHRN12GB, FAGE K. M. G. TRAFRZTER. KFEH. T
KFTHMAIZFT,

E0. SUSE BRIZHEF raw #l qgcow2,

O FIENEH, FIABRT, virsh BEE—NMEHIEKIBERIREGEXX 4. FRLSHIEE
NOEN=ZEE (RGP R4GB) . FRBZ K. M. G TERAFNRTTFFT. KF

. FREFRMALZFT,

MRFEE LS, FERTEENMENERIEXH. ECIRIFRERE, BERALS
HIEER MG KRN (TEDRTRGIFA 126) .

® o

o

92131 RENEE

BEMIFMNS MG ERRENEE. BHRAERBEGIFMENE— el EH S5,
> virsh vol-clone NAME EXISTING VOLUME @ NAME NEW VOLUME@ --pool POOL®©

0 ERENIIEEMNRR

@ FEMRIT
© TNEMNZSE, libvirt SRRBIERINES. WRIEAR, BEELSH.

9.2.1.4 MEEFHHRIFE
BEMMRKAMERRENE, 156EA vol-delete Fap<:

> virsh vol-delete NAME --pool POOL

--pool AANEW, libvirt ZRHBHERSE. MREAFE, BFEELSH.

L5 NEESRAIHITRE
Fi64 L AR T OAEANRISET VM Guest FREER, EIE— IR, TARETH

FREYE,
QEEFATIE 9.2 I VM RS 2s L HaERRE#EFE" PERRR TG AR
HAEZSEHEH VM Guest /A,
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0.2.1.5 ¥#EEZE| VM Guest
R 0.2.1.37 “EEAmaliEma" RrRelEEE, rEEEEIEIMAFENERE

sl

> virsh attach-disk DOMAIN SOURCE_IMAGE FILE TARGET DISK DEVICE
fugn:

> virsh attach-disk slesl2sp3 /virt/images/example disk.qcow2 sda2
ENERRCEEMEE, 15 E virsh dumpxml sSR!

# 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 HMIFEATIFAENL
USRS SERIAAEERhAvE, 2R - - Live M - - config MEITZ4I:

--live

RHERANEEI, ERRFFREEEHEER. HIFEEAMER --live 2

H
Ho

--config

RABEMERE. T —RBEEE, EEEEFTA.

--live--config

PHBENEEFREANEIFASEE .
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() #%: virsh attach-device

virsh attach-device 2 virsh attach-disk WEEAMNFE R, alLERLLGS
B E MR AIGEIEIET,

9.2.1.6 MVMGuest nEE

BMIE S EHEEE, 15 virsh detach-disk:
# virsh detach-disk DOMAIN TARGET DISK DEVICE

fBugn:

# virsh detach-disk slesl2sp3 sda2

AILURERS 9.2.1.5 1 “[FEEIEEI VM Guest” HFTR, A --1ive # - - config EIERIE
GHEES SN

9.2.2 (FHEMMWIEEREEMEFIRE

EWEESRME T T ERAE, BMEFEIESR, ATEE#EESNT. BihMEEE
2, FERREEEMNERHERAT, NESRETENEZFARRE » EEAT, EEE
LIDT_EO

XHH(F)
i EREE()  FES)

faaE boot-scratch £R: images2
XHRFER
data Forlv: 590.24 GIB I / 108.05 GiB EA
M xrsmas fIE: /mnt/extra
179, GeFaulE R SEH
XHFREER e —
' 5 Bagmu): 38R
Le, IMages
T HRFER & 4+ @G
images — - ]
XHEHER & 2| A LR E
isos doc-alex-ses-min.gcow?2 2.00GiB qrow?
" xpEmAT doc-alex-ses-min2.qcow2 20.00GIB  gcow2
16% kernels doc-alex-ses-min2-osd.qcow?2 2.00 GiB qeow2
XHFREER
it doc-alex-ses-minl-osd.qcow?2 20.00GIB  grow2
1ok MERHER doc-alex-ses-master.qcow2 20.00GIB  gcow2
+ ® @ RZF3(A)

66 EREMW SRR EIRMEFIRE | SLES 15 SP4



9.2.2.1 AMNfEFA
ERIETE, EPRITIU TR
1. BEETARNF. FIHETEIHEENRETo

2. RAGBEIRIT (RE

[aYay

BEFHUFFRUN _ -3 .) , ARER—PEE

E Sl

#f5D)  XMLX)

ZIMN): | pool
EEM):  dinXEREER =
BirBEE(G):  Jvar/lib/libvirt/images/pool I (R)

BHIC) SEAR(F)

3. A TEEEMFNAT., EANERRTEZEZMNER,

O ==

R32HF ZFS o
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68

KA. dir
o HfiRZ: IEEMWEER.
KA. disk

o B3l IRBDEXRIBIN. —MRIBERT, £ auto MEA=HRE. WRE
\&, @I VM EARSS 2 Lz17an< parted - U REFARAIHI

o JRE: IRBMERFR, BIFERET /dev/disk/by-* BIERZFRMAZE
B/ /dev/sdX, RABECRESLZETN (B0, RINSIFFERE) . &
TEIETEMEBENMELEMARHE LS X (NREFEE) MR

KR fs
o EHIRERE: VM ENBRSSBIXH RS EAVER S,
o 1T IRBHNXHERFAEN. FHIAE auto HIZARE R,

o JFEE: IREXMHNRKEZ. BIUERET /dev/disk/by-* BUK&ERFRMA
2 /dev/sdX, RAREANRILKEZN (B0, RINSEREFEZRT) o

A jscsi
BE7E VM EHNARSS 28 Lin1T A T 5S> KIRENFR B AIEIE

> sudo iscsiadm --mode node
LR SRR EIR A THEIB iSCSI 5k, MUHEAXEETRNITRRVERN:

IP_ADDRESS:PORT,TPGT TARGET_NAME_(IQN)

o BifE: BEREXHNER., B /dev/disk/by-path (BRAIAE) =/
dev/disk/by-id,

o EH1Z: ISCSI RS ZRAIENZEL IP ik,
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69

e JEIQN:

iSCSI B#5&#F (iSCSI FREMZIR) o

o kit IQN: iSCSI kit R,

R logical
o BHBZR
¥R: mpath

o BfREREE
Ite, BTE

. EERBEANILERT,

. BRI ZRENFHRTEIERMERE ZRZIRETH.
R EEERFR S, FFREERRRE, DIEERE, TN

XML f2trasid =M,

R netfs

° BTRERE:

o EHH:

o JRERTZ:

KA. rbd

o FHA:

o JRRZFR:

KA. scsi

o BRERE

VM ENBRS B[BXH R G LRER R
BEFHMEXFRFRIARSS2RHY IP At EN R

[EERHRRSESE LB R

S B RADOS RIS EFPRTEARSS 28 £ R0

AR%52% E RADOS BRI&EHIB T,

D BEISEXHNBER. £8 /dev/disk/by-path (ZRIAE) =X/

dev/disk/by-id,

o JRERIZ:

SCSI iEFCesHI R o

Q E: 2tk

MIZIMERIER, TR@I BTN SERXN 5.

4. BEFEALURINERE .
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9222 EEfEFH

TR LLEd W E RS iEF BIER T P e B EMIERE. &l A LIERHE R SR ARIBRI
BvfifEis. SUSE BRIAFFENGHBIEREE,

9.2.2.2.1 [EEh. FILANMIER:th

fEF N AERRM VM MRS B LARIZE, TIEEE VM Guest B, AIRIXEIRERMNE]
Hep, ZERRIERELEE N, BREEEFEESE TANELL, FIERRE RS
EED, HEVIRERFIRE. BIABERT, HEME VM ARS8 5| SH=EER,

ERMEN I HHBRERINZRZUERR, BREEEEERESAL TANE,.

Q iFE: MRS FEPMEENS
T FHARSES (&5 (BFLk) 055 (BB ), thEEE VM Guest B9
HHIRA A . MRS REFmI S B ziZ BRI EEER VM Guest,

BEXARIEFREN Y, FREEFEERE AR, EREEMFRIEERNR. BIBRFED
MASKEMERREE VM MRS R LIRS, MRASHRHEE. T3, ERFRERFETI
Iy, THZEMERETF VM SHNT AR

=& HkREEFAD
MR FAMERFER R, At) X ENEFR IR SR MEIXE M Y ETiEEE
VM Guest B9&RI BT A%,

SNZRMIBR ISCSI. SCSI. LVM AEMILL S HETE RIXLERBRHM, I EABM VM Guest
IHEXEMRNE, RESEGIERER, B8 VM EVRSSIEARAB T LIAEX LR

1Ro

IR EB AR MEEEIZEMEN RS/ HRXEZRT, iSCSI/SCSI BIREMLEF
HH B RPNEEERATEIAR,

BIBRETF LVM LHRYETZ BT, RHRER LVM AENX, HAiZ WM BBRBEETENRSA
. EREEBARAME, HEIHPNFAESEHSER,

70 ERA R B R EIRMEFILE | SLES 15 SP4



9.2.2.2.2 BERMIEEFH

EENEIMEIERS, ERILITEFE MR (ZR1Z. iISCSI 8L SCSI RKBRVERIN) ReliES,
XEMAPRIEEZS T LUN, TEM Libvirt RERERL

1. FILERMEFEERCIENE, HEBEBERWEFRENMEI VM Guest BHEIZHE, £
HE-ERT, BMENERPERE—MEFE, ARREEIERS.

2. EEMUSEZ AT HBER MG,
SUSE B#ifX%#F raw 5 qcow2 Mg, F—METIEETF LVM ARt REl /A,

ERAZTENSYL, EEAFHEEMREATINRAKR N FIEE[ER qcow2 R, TN
TR LUK ERAINZDEN DR, MRXHNMETRRE, FEEIZE—MRFEKOFHIHIR

B,
T qcow2 &, AILUER—MIREARRGRIEEMET (WIFA “BEXH ) o X

BTN gcow2 REERIZIER N ESREHTTHIER.

3. BE TR REES.

9.2.2.2.3 MfiEiTFithrhibRE
ReeEFEESETRFE . EFENEHREHGRE. BEEHil.

L5 IMEESATERTRT, WaelFERER
BPESERNSRAEEAIN VM Guest chSRIEAEREFS, thatBamis. TixmE EMm
.

ETF ISR 2 FE 1 S PR IR TR NS R EH VM Guest 3.
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10 Guest &3t

VM Guest H—ME SRIERRMEUESFRIBRE LR — MR VM Guest EEIAEH RIS E
XA VM Guest FEETE VM ARS8 EH R HITH], ATIRMEEXRE VM Guest B
FEinH, BXRXFFH VM Guest 7R, BBNE 75 “EIMUIEGIFISET o
S5ETREAGFEERRNERMELL, EPWIIFEEFTAER, MRRERFERRIEEII
FHNFRHITMA, SRREUSEMMUENEE R EME T BIEN 51T, #FEEE
BTG ERIERF, EHEL VM Guest FEEHEURA T ENMEE,

BMNIZ T BSESTEMM EESTRENEWFMRERSGRI AR ERF R BXFHE
B, BERERGTFAITN

10.1 EF GUI BY Guest 3£

) =R EXHFEMRIZRIAETR
AT UE A IR S N B R FIRVBRIAE, BU3, EHF UEFI IR B AF MR AR
FRET), B MBI ISR E RS TRIRAE > A, BEIE VM, RER UEF)
REABIAELE

FHG  ®B0O) HEENRSEE) EHEL  BEREE)

MRENRGREGAE
ERERP) Spice -
FHiEtEs): QCowz -
CPUZKIAED): | REEA ~r
FOABIH(F): UEFI -

XA(C)

B 10.1 : $5EH VM FIERIAEIR

HE VM M SREMETA I BEMNNLEERERAGPMZERTNI R, BRtNHZAT, 1517
FRE W SRR FEESL > FTEE e BB, BE) YaST FikBFREIML » B
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73

1. M YaST SiEIMWIEERREZPBEIHE VM M0

ERLER — A ANEAINELER. NREEMNEMELLE VM Guest, 5k
BN EHERE,

EIE1T Xen BREIERERFH VM EVRSS L, BAILUEREREREFEIUK Guest 2
LEIME Guest, &R LATEA R LS FIRFMEMANED, RIBLLTLERE, HIEFMER
FIETBI A Ao

2.

3. IRIETE E—DHFRiADIESR, EFERMHUTHRE:

st Z23EIA (1SO BR{& s CDROM)
£ VM EHRS 8B HIEE B AR EHIER 1SO MISRIERIR, WRIZMIKZIENR libvirt
MR SIRMEE, EHAIUERNERIEE, BXEZER, BELE 135
‘BREEER .
®E, EFREEAT VM EHARS 2P AR CD-ROM ¢ DVD,

LR (HTTP. HTTPS &k FTP)
RIERREIRR URL, 90, BEY URL BISREl4E ftp://. http://
https://s
£ URLEITR, {REBmhREXH (5190 AutoYaST 3§ Kickstart) BYBSTE AR A%
S8, R URLG, Nizm=BohiEMCNENRIERSA. NRFRHIEMLL, FE
HIARE T REEABCIIRERS, HFMARIRERALEMMRA,

SANNBHERE
EMMBRERE VM Guest, EBEETE VM EHARSS 23 LIEE ZIERVERIF, R
ZIREZIEN libvirt fEEF PR ERER, A UERNSERER, BXESE
B, FERE 13E “SREFEL .

FHRE
NREECIREMN, FHREHAGHHERERRERS, WEGEAXME
BH%E. BRE VM IBBEARENF MR, BHERANREZTR (Flasles) , A
[E7E IR L EC TR 1R PR TR R AR S

4, EFHEIMWIBIATF AR CPU &,

5. MREF—THEETSANNERE, WSBBELPE,
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%8 VM Guest IEEINER . SIERMEEIRGR, HEMEEFELPIRE— N ERIMREME
(BXEAER, BBNE 135 "SAEGFET ) . IREEZFEEE, K@
—~ qcow2 BR1&R. FRINBERT, ZPRERAEETE /var/1lib/libvirt/images T,
REMREONEIRE, 510, MNREEFTEEM CD 5 DVD BTENRSE, AILUEEE
F 79 tE 2 A2 FE 17 SR A BR L B IR

. FESNRE— T RER LIEEEMNNRT, MREFERBEEMEUEIMEM L

B, BRGEEREZAEHEXEE, EMSEETEENSKIRE. EAMNMLZEN, &
BRRTSIRFTEN LRE— MR BERAEMWNGT, BEXSERFHERNNIZMFE
o

BEH 5o

(A1) MREFELE—FHRERETRIANRE, RENETUSHE. IREEFETELEZ
AIEHENXEE, —1 VM Guest EEEMIFER ST H. BXECE VM Guest BIIFAESE,
BENE 148 “EREDERSEEEII -

TRECER, BT,

O =7 BAAREBAENA

LRBE— RN EESRERIaEOF R, FEHERE (BlH art-ae-F1 ) &
W VM ENARSRIER, BAEBLENI. EPWIEESERM “RER" hieRsEd
VM ENARSEZ 28, & cerl | ALt BF shift = R{EIZERAMER, ARRASHETSTE
RIVRE R A S RIZELE B Lo

flgn, ER crl - At - F2 B34 Linux B, 183R art =R, AER

At -F2 , HETLIIR At =R, AEHE ctrli-F2

ERE VM Guest HBIUIREZEZ 5, #RAILEEIWIERSEPERMHHRINEE,

10.1.1 ANEMVIECE PXE 5|1

PXE 5| SEEMAEERS MILE 5| S RERE, MAEFMIRRERRLEMERGHTTSIF. B
KIRE PXE 5| FIMENEZAT, B2 (BI=EE) ,E1TE HEENESIFIFR .

ZEEHY VM M PXE BRS32851%, BHRITUTIER:
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2. JEEFEIRERE.

3. RERASRFIRE—Y, AREPFELEZABEEXLE, BE7TAHHIA
4, TEHEXNRRL, #®E5|SET

5. WES|FEEINF, FHEFEASISREZTIE,

6. EEMASISRET, ERMEE PXE HREN A

7. BHRAELZELTFARRE, NRIEMRECE T PXE RSS2E, PXERBEREBESET

10.2 {FH virt-install MGp$1T%EE

virt-install 21 a<1TITR, RIEBEMER libvirt EeIEHENN. NRELEER
EFRFRE, FEEMNEMMISIEIRE, KTA+SEA.

virt-install EMERMA, HPESAEHGLTITHAX. THRLENHAX. EXFARE
£, B8 M virt-install (1) FMm,

— AR

e --name VM GUEST NAME: 18EHEIANBIRIT. ZBMMIMER—&EZ LBRE
IBREFEXMFTE Guest RREFE—, ZBZFATOIEMGmE Guest WECE X4,
SR L@ virsh EAZZFRRIAIE Guest, BIFAIBEFHHRFEN -. 1+ /o

e --memory REQUIRED MEMORY: LA MB AEMIIETE D ECLHEMVINRNEFS,

e --vcpus NUMBER OF CPUS: #SEREIN CPU 8, BIRIGRIEIERE, EMMLIESS
HERNTFREFT YIRS NE,

EHIMEER

o --paravirt: REFEMK Gueste TNR VM ENIRS B ZIFFEIMEAM 2 E
1, XMIBEINLE,

e --hvm: REL2EML Guest,

e --virt-type HYPERVISOR: {SEBAEERER. IFHNEN kvm 3 xen,
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Guest fi57F
18T - -disk. --filesystem I} - -nodisks fEAFEIWIAGEEIE, B0, --
disk size=10 RTEBLAEEEZFNIAMGRMUERZE 10 GB &, HRLHERT VM
Guest, --filesystem /export/path/on/vmhost 38E VM EHRSZSHRLESH
Zl Guest WER. --nodisks RERHARMAETFI VM Guest (EEERAILET CD WIIE
) o

RERE
f£/ --location. --cdrom. --pxe. --import 8§ --boot IIEBEZXREH*.

hin &R
fEF3 - -graphics VALUE JEW3EEIAIIFIRILEE, SUSE Linux Enterprise Server 245
{& vnc & none,
WREA VNC, virt-install =i E6h virt-viewer, 1R virt-viewer k&5,
TEIETT, BEERERIFNEERFohEEE VM Guest, EREIPHIE virt-install B
ohEFZS, 1BEFHA - -noautoconsole, BEEXATFIAIE VNC £IEMO<, BFERAUT
&% --graphics vnc,password=PASSWORD,
WNMREFEA - -graphics none, FILUEBTRIERALZIFIRS (g0 SSH 3¢ VNC) 15
18] VM Guest, IS IMRERAREFM THRNAERERGTIREXLERS.

£ PZH initrd XX
0] LB EIE E LR FHIRIZA Initrd, B30, 35 REBMERKIFARZA Initrd, Eig
BMERE, BB (HEER) ,F16E “RENEZRER ,$£164T “FuhigE
HTTP BHIR” -
BEBEHMS|SBE, EFEM - -extra-args %5, AT AFIEENKREE, BX
HAER, B8N (HEEm) , FTE 51888 .

i 10.1 : M HTTP BRs3282E P42 INITRD

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

--network network=vnet nated
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BAiEHE
BINFEFHERA virt-install KENFEDVEAIEHG. ERAEH S, BRTE
B RBIFFRER - -extra-args="console=ttyS0 textmode=1":

> 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 BEFR /etc/default/grub XIEESEH, &
GRUB_CMDLINE LINUX DEFAULT fTH&% console=ttySe &M,

R UEFI ®23|F
IR 6.3 "%k UEFI 25" PFTRRE OVMF, ZA/E% - -boot uefi EIUAANE!
virt-install &<,
fEF OVMF i&E# VM BY, B UEFI £25|%. EEAKFENEMY, 1EFERA - -
boot loader=PATH TO FIRMWARE,
Blan, 3FF AArch64 ARLEN:

--boot loader=/usr/share/gemu/gemu-uefi-aarch32.bin
3FF AMD64/Intel 64 KR 454 :
--boot loader=/usr/share/qgemu/ovmf-x86 64-opensuse.bin

f3110.2 : virt-install & <135

MU T a1 IS virtio IR M RAYFET SUSE Linux Enterprise 15 SP2 &
Pl BRI 10 GB qcow2 HEMGENEFTIE, RLEEAKNEN CD-ROM
IKahes. LLAnSITRIER VNC Bz, HEEoiERE ik,

KVM

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

--name slel5sp2 --memory 1024 --disk size=10 --cdrom /dev/cdrom --
graphics vnc \

--0s-variant slel5sp2

Xen

> virt-install --connect xen:// --virt-type xen --hvm \
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--name slel5sp2 --memory 1024 --disk size=10 --cdrom /dev/cdrom --
graphics vnc \

--0s-variant slel5sp2

10.3 54% Guest ZIEHZE

ATRHBEXEL T EERECEVIEE (FIIERAFIIMRENIN~Mm) B9,

10.3.1 ¥ Windows Guest fEHRESIK

RESKZETITIIER VM Guest FTABAEERIGE. KYM # Xen L EEIZFE RIS
%, BEE Guest B2 HFItb S %,

ET openSUSE # SLE BY Guest Sz A7 SIK, M Windows Guest FRZid@id 14/ AX 5012+
&1 (VMDP) (https://www.suse.com/products/vmdriverpack/) # RIZHSHKER, BFEILE
HERARFEATFH Windows Guest EEBRI¥IIEARTE, BERITUTSE:

1. RERARFFTE/NTFHIEER Windows Guest,

2. 7£ Windows Guest FRREEIMINIRTIZFE, LURHFAFENIREIER,
3. % Windows Guest,

4. ¥ Windows Guest N ARNEFEIRENMHE.

5. B/XE5h Windows Guest,

10.3.2 FEREREESHIN~ R

U2 {EZR S (5130 SUSE Linux Enterprise Server) AFERESEFRE SN SR IR
Mm% R E®I SUSE Customer Center 1228Y, NMEFT#HITIFFHE VM Guest BcE. R
LIERZEiT CD/DVD ¢ ISO M{&GIREA, MFEZEM VM Guest KERFIRHATER IR RIE
FNF 0= FRAYERIR,

MREEANEERET GUINRE, BERSNRE—DEERTLZEZAEENLE, HEIH
INEECE > HE7ZRINMIANF= G2 1SO B R, IEEMERIIERTR, HEISHEZLEIIEE N CD-ROM,
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NEEBMEBLITREN, WEEMFEA - -disk BEMARE - - cdrom FiKEEHA CD/DVD 3K
iR, RERAFE—MEENIEEHITSIS. TENTHFISRE SUSE Enterprise Storage i &R
SUSE Linux Enterprise Server 15 —H %%

> virt-install \

--name slesl5+storage \

--memory 2048 --disk size=10 \

--disk /path/to/SLE-15-SP4-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

FEREMW EERETNBIEFNE TR LT LER virsh ALK S ERES, HIE
ShE{FLE VM Guest, MEES VNC EZFIEREH G, MARENERRRREHTT,

Q iE: BT VM HRS I LA VM Guest
SNR VM ENBRS 28 LBoh 7 AW EIESE. virsh Ml virt-viewer XL libvirt
TE, WAUEREITREEEN LM VM Guest, Fid, EHAUEEZE VM EHR
28 FAYVM Guest, XEEETH LR libvirt BEBRZIHIENE. BXPE, 55
ME 12T “FERNER
EEAEIWIEERESERIIISREEN, FEIRRE 12227 “FHENNEERS
HEE PPRIREERE. NREE virsh 3 virt-viewer FZETEEN, FEMF
&% - c $8EEE URI (FlE0, virsh -c gemu+tls://saturn.example.com/
system3{ virsh -c xen+ssh://) . &#Z URI BIRLBUR T EIEX R MBAREIEIR
F—aBXMAT, BBWNE 1227 EEZI UM EVRSE
REF LB RGIEBAREEERE UR

11.1 %J& VM Guest

VM Guest 5|FRE/R VM ARS8 LA Libvirt BEAFIE VM Guest,

11.1.1 FREPVIEIESESIE VM Guest

EPWERSNTEOSTIHEMERENEE VM EHBRSS8[HIFAE VM Guest, &1 VM Guest
NEZZITENNBRERES (BT, BEEEHEXE) , XEEFRBUENR. XA CPU
ERRFNTAET.

11.1.2 {EA virsh 54 VM Guest

fEFE virsh list &< A3REX VM Guest B951ZR:
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SIHFRBEIETEIETTAY Guest

> virsh list

FIHFrE IETEIE1THY Guest AR AETERNAY Guest

> virsh list --all

BXiFMAEBMEMEIR, {5280 virsh help list 5 man 1 virsh,

11.2 &I#EH 2158l VM Guest

AILUEE VNC E# (BiEdla) HBTIERE (WRZ Guest IERARIZRD) A0 VM
Guest,

11.2.1 FTHEREHS

175 VM Guest EERMIEIREH P 5Z1TENRE, milFEEY VNC EZSYEENRZE
—1¥, YIRIHIE UNC IRSBFEEMRIE, RARRERABAE (WRER) MO,
HEBREHN UNCIZHI GRS, JAREHR T , TEEBEIEHaIMNIER. BERBOLE, 15

g ALt - ctrl

) =R T4 (B3) HITEE
AFE LRSI S FEUER, BT BALE A%, 1B VM Guest RINGERBINIK
T, BXEZER, BEILE 1457 "WNEE" 6

HKEAESHE (FIE0 cerl — ALt -pel ) HEHEERE, FREELH VM Guest, BNFULRAEHEE
4G VM Guest, I57E VNC BARFTALZIXERS, AEEEMENASREIL (XIEREMN
EEBM virt-viewer B, ZIXHEXBA A, GEIEMIIEER, AILURRET: H45
LR A RFTARCR A “HREE” ThEg.
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Q iFE: ZHMIUNCEER
Big S, FrE UNC EE2FEAHEESI VM Guest BYITHI B, BINREIEA SASL &
{2 BEIEF /3% TLS/SSL 1E3&3K1A510) Guest BV, BB AMEHEERMELIREIR. tightvnc 5§
tigervnc HE I UNC BEREARLIE SASL SHIEIE, BAR%H TLS/SSL, M—rIE
KREMHEIREM virt-viewer WTHEZ Remmina (BEN (EEEm) ,F 145
“BE VNCHIZRZEEF=IE” ,56 1427 “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 2—Ma BRI UNC EF2E, HPHRIMNTATER VM Guest I=HI 5 HITHEE.
g, ALl “wait” RINBENZEERR, ERERT, ER%EFR VM Guest B, AEBEIL
EiE, EXRXFFEEMEREIES|FH VM Guest,

virt-viewer $2&#. ID 5 UUID ¥f VM Guest #1734k, /A virsh list --all AI3REX
XLEERE,

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

%1530 ID 9 8 By Guest
> virt-viewer 8
EEEIR P sles12 BYESEDD Guest; Guest BTG, EEBOMSITH

> virt-viewer --wait slesl2

SNRFER - -wait &I, BIME VM Guest LZIKIETT, WEREFER, 2 Guest BaIEY,
BERIZRE.
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BXFMAER, EB M virt-viewer --helpiman 1 virt-viewer,

Q FE: & SSH BImBEERNEANDS
fEMA virt-viewer i@d SSH K52 FAEILEZR, FEWA SSH OLHNR. F—
ARRATFE libvirt #THMWIE, £ XA FME VNC BRSS(#HITHEMINIE. 210

SEEF BT virt-viewer B8 $1T 1R (H,

11.2.2 FIHSTEGS

ZihnEPWINERZE S, TETIHE VM Guest R Fin EIRME—1MERIFR,. HE, A
i BITIEHI B virsh ESNRHRIFIRMER libvirt EEREMN. ZFTFHS5EN “sles12”
B9 VM Guest EZRBITIERIG, BIBITTU TS

> virsh console slesl?

virsh console ES MW MAIEIRSE: - -safe HFRLIREANIFEIEHIE, --force EiEE
ZRIMASFREMARIERNEE, XM MRS Guest IRIERANZ .

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
BT YaST 5| SMEZERHNIR RN AZSELER. & console=ttySO HIME
FEONARAZGBTITEH.

SLES 11
35N YaST 5| SIS EIR, HiEREANHBERITIERSRRNGISH, @EEYR
i5, ¥ console=ttySO FMMBNFERANENZG SIS, LI, 1EHRIE /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

AILUERA BV EIRESSE virsh RE5E). FIETEF VM Guest, EIEFTLUE VM Guest ELE A
7£51% VM EHARS 2809 BohE 5.

KHI VM Guest BY, EIEHIEFEXHERGIXR. E—IHRERRER TR TR LBV
RiESK, BIERBEEHMDERT XF . BHIXATEEFE VM Guest LRI RGHHIF
HEER.

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&

> virsh start slesl2

> virsh suspend slesl2

"8 (BE{EHI VM Guest)

> virsh resume slesl2
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5%

> virsh reboot slesl2
IEE XM

> virsh shutdown slesl2
SRR

> virsh destroy slesl2
FEB=REEh

> virsh autostart slesl2

XHABEE

> virsh autostart --disable slesl2

11.4 REFMME VM Guest BVIRES

R7Z VM Guest 2R EEAFNRIIRE, ZIRIEEMTFRITENAKIE, RFH VM Guest ATLL
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

> 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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BENS R EFRIZH VM Guest, 1BERAMERRE, NMREZFEH virsh R7F VM
Guest B, BLAFERAERIPWIEESBEEME, EXMBERT, 1BSZHUER virsh #17
e,

O ==: "= VM Guest BREIS EATE]
NRETERTE VM Guest [, EiIKEYE ($BUNhBY) WEEBMEZ Guest, HETERAY
fR%S (6140 chronyd) AIgERIELED HbdEl, EXMERT, BEFLIRT VM Guest
BUBtE], g0, IFF KVM FEA, BILAEEAR QEMU Guest XI2, FH{EF guest-set-
time k35 Guest IRER B, BXEZFMESR, FEWE 205 “QEMU Guest 1t
2,

O == (WERATHEKEN raw. qcow2 BI VM Guest
Y VM Guest (ERMIEINEER A raw (. img) BX qcow2 AR, A A LUREFEMITE 1%
VM Guest,

1141 EREMEESRRE/ME

312 11.3 . {R7F VM GUEST

1. ¥77F VM Guest B VNC IEEE O, #fR1% Guest IETEIETTo
2. FEZEBINL > XM > RTFo

312 11.4 : & VM GUEST

1. ¥TFF VM Guest B9 VNC EEE O, #fRiZ Guest Riz1To

2. EBREM > TEo
9NR VM Guest LARTZEAEM ERSREREFN, WRRARSAERMEATIZ17% Guest
BOEI, BiFFRZE BAMERER GuestPFrRMBE XA virsh REHVITEN]
AYEEEI,
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11.4.2 {ERB virsh REMNME
£ virsh save S8 $R1EEITHHI VM Guest, FiEEBEHFRIFEINSH,
{R1F8& 5 opensusel3 Y Guest

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

{R77 ID 73 37 B9 Guest

> virsh save 37 /virtual/saves/opensusel3.vmsave

ZEE VM Guest, iFfER virsh restore:

> virsh restore /virtual/saves/opensusel3.vmsave

11.5 GIEZEMERRE

VM Guest IRIBR2EMNEIMMIAIIRIE, 8 CPU. RAM. I§&HIRE, UNFIERIBHEZNN
B BEEAERPNIRE, FIEEEnN@ERIEER qcow2 BEMERN, HEHPELF
ERESASM,

IREB AL R EAIRE IS E B R ARTS. ERCEERIRNIEENERERENRHE,
tkIhEE+E . Bii—1ME VM Guest e FRFARE TRIRNIRERE, FE5|51% Guest, 1
ZE Al R Z G B NG BB E B o RER &K,

Q &

TRER(NIE KVM VM EHARSS 88 £ 523245,

11.5.1 AiE

BZMEEANER TR IRIRAYZE:
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PIEBTRER
RIFEIRI VM Guest BY gcow2 XHFHRBYRIR, ZXHEESREFHIRIAS, UKRBEE
REBLLKR A ENER. ARRENEENEZENEEEFE—IXHFR, BHLGEES
MTEHZEIERISHEE,

FhERIRER
BIRSMERIREREY, RIRTFIRIA qcow2 XHFFHRKHIRNR%, RRZEIE—THBY qcow?
XHERTERES. FRISXHEITA “BE° XH® “Bit” X1, SSPEERYH
XHHRA BE XM TRE" XfF. & VM Guest BY, SMEBIRIRIRE M. BIMRIR
RBAZ RN EESEIXE, BEEEET virsh k. BX QEMU FRIMEFIRERRYIF
MES, BENE 34247 “BRIRFHERE -

SERTIRER
HIRIE VM Guest IETEIZTTEY SIEZAYIRR, WE‘B@H—ETRE”QJ%T%T?&%L){&P\]?ﬁl]mﬁ)lﬁ
&, TER virsh BYSMERSERYIRIR N 32 FF R IR/ L EDIR TS

RRANIRER
BETFEXHA VM Guest 8IZRVIRIZ, BT Guest BB #ZEF L BREREARNT,
I I S R AR AT B (R B AR T2 1o

11.5.2 (ERAEMNEERCIZEMEIRRE

O == (RAIRE
RN B IR 23N R LS A B R BR IR ER

EEEMVEIESPITHIRBEREME, BIREE 11.2.1.1 7 “FERENEESETTHERZ
5" BEFARTH VNC &0, MEFEFMNE > 1, sk TAEEZREE VM RIE,
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MHF) EBALM) EEBV) AEEEK)
-y 0 o] - ||&

s Basic installataion incl.- Snapshot 'Basic installataion incl. SMT for CLOUD4"
VM HRFE: DA EfialE:  2020-10-1312:15:53
 Basic installataion incl.-- VM dREE: a2
VM R BEXE x
o o fik
g Basic installataion incl.-
VM BRI

m Basic installataion incl.--:

M AR B REEE: EFEaEANA
Beat?2 running

=

VM RS B

Beate3 running

VMR ERF

Betal Running

M B BEXE

Beta2 prepared
VM RS B

g Beta3 admin node dep---
VM R TR

Beta3 prepared

VMR B

Cloud2 GM running
VM S BT

(- |E|O [ (A)

Fi% VM Guest WIIBRIRFIXR B REBONAM,. EREBoIMIREBEHEZENIIRE. BN
AN ZRYIRFLFIFICAIRBAIA T, XLEAT EERBIIREMETR. BERRE VM
Guest BPRE UK, IE1TH Guest WRIRIEBIE— 1N RREE, FJUEZRETIAETRE
PRI, HMRIREIEAR AT E R,

11.5.2.1 GIZERER
EHEY VM Guest FIFTIRER, iEHITLUFIRE:
1. (A1%) NREEAIEBAIRE, 5% VM Guest,

2. B VNC AEOE FARI,
BIZREE ORI ST o

3. RHEBAINER (k) . BEREBERLEERZZM. NABELUEIRAIZRE, &
A “BRMRI .

4, BHTTRHEIAG
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11.5.2.2 MIBRIRER

ZHIFR VM Guest BILRER, IERITIUTIRME:
1. g UNC BOAE FANHIE.
2. BE 2RI

11.5.2.3 BoiRE
ERERE, ERITUTIRAE:
1. g UNC BOAE FAMIET,
2. BEEWIAEH

11.5.3 {EF virsh SIZFEIERER

EH|HEME UTRAIFRN adnin server) MFABIAMRE, 1817 snapshot-list &

Eg

> virsh snapshot-list --domain sle-ha-nodel
Name Creation Time State
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

£/ snapshot-current < ER ERBRAIIRE:

> virsh snapshot-current --domain admin server
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Basic installation incl. SMT for CLOUD4

i&1T snapshot-info < A LUFRENE X455 E IR BAILR TS

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

Name: Basic installation incl. SMT for CLOUD4
Domain: admin_server

Current: yes

State: shutoff

Location: internal

Parent: Basic installation incl. SMT for CLOUD3-HA
Children: 0

Descendants: 0

Metadata: yes

11.5.3.1 GIERIFRE
EHE VM Guest BIRIEPIRIR (EBYSHARAVIRER) , BRI TP~ ER snapshot-create-as
e

> virsh snapshot-create-as --domain admin _server@ --name "Snapshot 1"@® \
--description "First snapshot" ©

0 &, ¥FH.
@ REHZM. BINER "BRMRI , XFTUERMMIRGNZRR, £,
© REZRVIHER, Bk,

11.5.3.2 GIESMERIRER

ﬁﬁﬁ virsh TLX@EY Guest W@ ku*ﬂ/i@ﬁ%ﬁﬁﬂkuﬁ’]%ﬁﬁ H&m\o
ZFEBTEEN Guest BAERISCESFIARALSMEBIRER, JBHEE - -disk-only &I

> virsh snapshot-create-as --domain admin_server --name \

"0ffline external snapshot" --disk-only

BILUERE - -diskspec ETRITHIIMNR S RIBIES I :
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>

virsh snapshot-create-as --domain admin server --name \
"O0ffline external snapshot" \
--disk-only --diskspec vda,snapshot=external, file=/path/to/snapshot file

EHEY Guest RTFAISCEISMERIRER, IBIERE - - Live #l - -memspec I :

>

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

EHEY Guest LB NFIRSHILBIIMEBIRER, 18 - -live. --diskspec # - -memspec

>

B

11.5.3.3  flfx

H

>

IS S ER

virsh snapshot-create-as --domain admin server --name \
"0ffline external snapshot" --live \

--memspec snapshot=external, file=/path/to/snapshot file
--diskspec vda,snapshot=external, file=/path/to/snapshot file

XEZAT, EEM man 1 virsh Py “BREHS” 2549,

73
I:I
VZNNY

T AR virsh BIBRIMNEBIRIR, ZMIPR VM Guest IRERREBHIME H L AR TE], 5

snapshot-delete &%

virsh snapshot-delete --domain admin_ server --snapshotname "Snapshot 2"

11.5.3.4 [=SohRER

=

>

#

>

93

BohiREE, 5 snapshot-revert %
virsh snapshot-revert --domain admin_server --snapshotname "Snapshot 1"

EEohEAIRE (BFBE5I VM Guest BYIRER) , A --current EERE, FEEIETIRE
R

virsh snapshot-revert --domain admin server --current
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11.6 PR VM Guest

AINBSRT, A virsh flER VM Guest REX[RE XMLECE., HTARIATIMERERZBET
%, RERILIES—1 VM Guest L EEEAIZMETFIRE. LA EIERE R LIER
Guest BIIETF X — XEWNERFFIX Guesto

11.6.1 {ERAEMV EIE2S MR VM Guest

1. FEHWEERIF, GRBIHED VM Guest i,
2. M ETCEREBHIEEE R

3. —MINEORIRITH. REMFFZAARERZ VM Guest, EMIBRE(ERRTIIRE,
I A] OB R R SR BA R B 17 S RO A MIBR Guest BIREINEAER . & MIBRIE (AT
(UE=I

11.6.2 {EH virsh HipE VM Guest

EMIBR VM Guest, FBFHRFHEXE, TERPRZITHR Gueste BXXNNES, FS
WE11.3F “BR VM Guest BPRTS: Bl =ik, B o
ZfEM virsh flFR VM Guest, 151517 virsh undefine VM NAME,

> virsh undefine sles12

2E A BRI FREEREE XA BEDL, MNRXLESE libvirt B, 1HRIEE 02147 "M
TEFARIERE" PR E R,

11.7 F#% VM Guest

R EERMRE 2 —F VM Guest A[#1E, HES VM RS B[BETFEIFBNMEEXAF
BY, S¢&EYZENIHE, ATLUENE Guest TR EIF—8 VM MRS 28, KVM #l Xen BEE
X3 “SSRY” FF%, 7EUEHBIE], VM Guest (HFARIH,
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11.7.1 FBEX
ERINE VM Guest T EIS—8& VM VRS 28, ERESUTEXK:

O ==
EFAEFHIEEEBIRT, REANZRE 5.11 HESRAEN KVM ENEER
unprivileged userfaultfd RAEIZERN 1:

> sudo sysctl -w vm.unprivileged userfaultfd=1

BT 5.11 ZHBIRIZRATEIZE unprivileged_userfaultfd ENAI S /558
By iE#%%E, FEik libvirt £ /usr/lib/sysctl.d/60-qgemu-postcopy-

migration.conf X#AHigEt T BFREIHITANIKE,

o R BEARR SR ABERBIEREN,

o XWAItBENWIYRIpRtEFRE (10, @ NFS(iSCSl) , HEMNIREMEFIRE
EEAXME BN LT, BXESER, BELE 1358 "sSiEFEA
5 HREIEZR CD-ROM SAREMREBFBENFSILER, £, ErILURERE 141171

e F A B RS AN S AL 5 CD/DVD-ROM 151" FRFFIRTEER 2 Rl A HE
o

o XA VM ENARS 28 LEFEIETT libvirtd, HEEXNEEBITHMBIRENZIR
EN (kM) BT Libvirt E. BXFMAER, B5FZ £ 1237 "LEILEE
= oo

o MRBEMRENLEETHAE, WFEETFRAUARFEE. WREEIEZHENIEE R
M, libvirt 3 M 49152:49215 SEEINEEFE—1Miw o HIRTEBIREN BB AIEFIT
FtmOSERE (B sFmERE AikO.

o ENMBIFHENNAI TS EHNE—FMF, SNEEENEIETAES L.

o B5FMFA VM EHRSBUAEER gemu BFBIMER UID, FEHA kvm. gemu #
libvirt £A8948ME) GID,

° BMRENEABEEFEEREETHEEFENER VM Guest, IIREFEEXHANEZITEAMN,
HEBERWES,
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e %% VM Guest B335 EH CPU B S LISMIFRE CPU BIS,
o SATA BEIGH/IEBIAR T T,
o XERGHIBENRER T,

o 7 VM EHARSZ 2350 VM Guest LR EIEHAVITEIINEE, BB WE 18 = “UM Guest BY
f‘?ly%

o TEFYIRILEMENESE Gueste BRI, EfEARA PCIHEEL SR-10V ThEERYISE
Y, AFLENES, MRFBEZSFLINER, WECRRAGEMNE (FEMMEEEED
&) o

o EEERENICEREENTIRIZE, B2 £ 17.6 T “EFELFLETRE” o
o AL FAETER (g0, M SLES 15 SP2 3% 15 SP1) .

o SUSE IER AT X315 VM Guest MiB1T LTSS FRREMARS 89 VM AR S, Ti5E
i51T[E— SLES FERRATEFHHIRS EH VM 4IRS 2. FI40, & VM Guest M SLES
12 SP2 EMEF%H SLES 12 SP5 EHle XFM LTSS T B EIEFHAIARS BAIFZ, SUSE
Q[PITIRE RN, BINESHTBXEN VM Guest ZFTHITEEMNIIZNI.

o ERAENL, REERNATR—BEZER.

o FREENBIRAEES] (LHR spectre IBEHR) MiztERE. EFAEENLERE
SUSE Linux Enterprise Server B9&x 3 E#EI AT SCIL L B A9,

11.7.2 {FREMYI SRS HI TR

EFR B EIEEE VM Guest BY, EMSH BN LEMESWEERSHAER, EAU7E
RENHBIREN LEMEDWEIER, EEAUEXREZIMIEN LB, XNTFE—MWE
5, BRERBRNS BAREVARENRILITEERE,

1. BiEIWERES, HASERENSURENZILEE. IREIERSTZEEREN
SREN BN, WFEBSXME ENITRILER,

2. ARBPHEETEE VM Guest, REIEFTZ, HFEIZ Guest EEBTHEEE — XiHFH
Guest T:x1E %,
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O =7 EsTnE
ERIBRERSI—EREE, EEE VM Guest, X FEAFIEPMRYEI
NEIRSRPRY “BRALERS” &,

Kt

3. A VM Guest iE&EZE—NEH. NRFAFHBEMENRET, BHREESEZETZEN.
EENATEZITEINNBINED, FEEETREERL, URBMRENNMLE (IP
MHtSENR) Miml. MREETiwC, EAIIEEHIL,

FEEPENT, mEIBEKAMN GUAEE) A2ERMUN (BREEZD) .
EESMRITIR IR M T —MEM N IF A L 280112, BERAFERER VM RS
SBEFNERTHITER. XEJLUINETE, BNESaicERBERER
cache="none"/0_DIRECT HE/R FERMAE—3HI VM Guest fETFE BB, LLEA#EIE
Flo

© & WEEm
ERIENEIMNEESRAR, XRTHTRETBHFRENED, ZERENENT

e, 1EEXA virsh,

4. EPITER, BBEEHTZ.
TG, TREOKRXHE, 1% VM Guest BEENFITEE M B IR E O8I EM
to R¥E VM Guest HRITEBREN LER FXRIVKD)

11.7.3 {FH virsh #7117

EfFH virshmigrate F# VM Guest, EEEREBEIZIFRISE @I INTIZIZIFR VM £H
k%28, AAGLSEEENLIET, TRGSU TR

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

TEHIE T REENED, BXZTEIIR, 1550 virsh help migrate,

--live
HITEN TR, WMRKRISELIEIN, Guest T THEREEE ( “BRIER” ) o
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--suspend

WITHANER, BEARERBEREN LR VM Guest,

--persistent
AINERT, TBHI VM Guest RZEBMEER, EIt Guest XiFllg, RA=BEIEBR
FHEMREERE, ERALFXIETZ TR LT,

--undefinesource
WRIBEUED, RINERE, BREREEN LR VM Guest EX (EFREMIBRIEZESIL
Guest BYBINEEE) o

--parallel --parallel-connections NUM OF CONNECTIONS
HREMIBERELTEERINS BIREN ZBIRYMESERIENEY, s UERHITIEBSFRIE
EESHIEELE, TAE 40GB MKZZEOMNEN L, AIReREM MEBAIET GEEEE
18, ERFHITIER A LUKIBZEFEIE ANTEF VM FRrFERIETIE,

LU BIER mercury.example.com fERIRRSE, {FH jupiter.example.com {fEABIRRY;
VM Guest Y& #F9 opensusel3l, ID 937,

ERRRIASEHRITHINERS
> virsh migrate 37 gemu+ssh://tux@jupiter.example.com/system
ERRIASHHITHRESEINES

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

system

KATEER; MIERE LR VM EX

> virsh migrate --live --persistent --undefinesource 37 \
gemu+tls://tux@jupiter.example.com/system

fERIRO 49152 #1TRAMNERS

> virsh migrate opensusel3l gemu+ssh://tux@jupiter.example.com/system \
--migrateuri tcp://@jupiter.example.com:49152
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Q iFE: BEIBSKAMNTIBHLR
ZHANBRT, virsh migrate ABIREN LA VM Guest BIRERM (BBFX) Bld,. B
KINARASBIRYE Guest AR RBERIEN L, BEBISKRTE Guest XNEMIRS 23
R BRo
EHEREN LM Guest BIEXARIZE, BFERAFX - -persistent, BEXAIRAEHIER
98 Guest WEAMSRBAEREN L. iEM - -undefinesource 5 - -persistent #&
FeEAA LRI “HIEW” T8, EHERT, BEBREN LIZAKARD, HBBRIE
FHN EHIRR S,
REWAFEA - -undefinesource MAMER - -persistent &M, FAXZSHHE
VM Guest & XHIEEBREN LB Guest XFIGER.

11.7.4 IR ERA

11.741 SBHEFLE

BHAEBESHMEX, UWEEENZEEE Guest Bk, mTLUEIE—4& NFS RS 285ThItiR
5. TETFEMITEIS, HITEELZML 10.0.1.0/24 FFAEITENA /volumel/VM BR.
IR —& SUSE Linux Enterprise NFS fk5528, LA root B B13448 /etc/exports X
HAMUTHR:

/volumel/VM 10.0.1.0/24 (rw,sync,no _root squash)
CEEERoZ NFS ARSS28:
> sudo systemctl restart nfsserver

> sudo exportfs
/volumel/VM 10.0.1.0/24
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11.7.4.2 TZEBRENLEEX A

TEEETEH VM Guest WEAEN L, MAEXMAREARSE (HPEE Guest BR) . AW
NFS BR328 IP ik 10.0.1.99, EMHERE /volumel/VM BR, MEHITEBEILLEZER /
var/lib/libvirt/images/VM BER®H, MR H VM, EEXILM, BEIEEEUTRE
B9 VM. xml Xf4:

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

SAIG1ER pool-define i 3G HEHE libvirt:
# virsh pool-define VM.xml

S—ME XM ERER virsh <

# 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

AT RIZETE virsh WRERINTHRIE, FRAHEMSEB virsh ss S BrILIAEIZ
ShR. AfE, AIRHISENEEINSISNBEREE (autostart k1)

virsh # pool-autostart VM
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Pool VM marked as autostarted

NREEZREMEE, FRITUTHS

virsh # pool-autostart VM --disable

Pool VM unmarked as autostarted

REZMERFE:

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 tREEFEESTENLERE
B WIMEEETBETE VM Guest WEATH EE Xk,

11.7.43 GIESE
HMEENEE, MERIEE— MOSHEMREGNE,

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

TEEB =@ virt-install fEERFFRAERTRERE Guest,

101 SHIRIET | SLES 15 SP4



11.7.4.4 €I# VM Guest

FARAER virt-install < 63— SUSE Linux Enterprise Server VM Guest, &
A - -disk ETHEE VM it SNRERFETHITEIBNER - -unsafe 12, BIVEILE

cache=none,

# 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 --o0s-variant sledl12

Starting install...

Creating domain. ..

11.7.4.5 1iF% VM Guest

— AR, MEARITER. EEHAHEE VM Guest B9 VM EA1ARSS 25 £iEfT migrate
<, FEEET.

virsh # migrate --live sledl2 --verbose gemu+ssh://IP/Hostname/system
Password:

Migration: [ 12 %]

11.8 H5fi

11.8.1 {ERAEMYESESHITIEN

BRI E RS HEEE VM EHRS 2R, FIEEITH Guest BY CPU ERAXRERKZE
TRo

Ea LuEd It T RIREVE XEEMWEERBERNER, FEGREEEETREELTT)

izZ{T virt-manager,

B
2. EFEJRLE > Bk
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3. MEHLET-RYIRE 1A,

4, HEEEEENEMNRENNNEFRE: 0L /0. BINL /0 BN ESITHE
Bo

5. IRFE, ErJLUEREMR n 1 EFRSKERNEFMEIR.
6. KA E LI IEHE,

7. EUE > BERTHEN ETRHER.

e, HMENNKZRITHER B ERERIMIEERNTEEOFR,
BILAM UNC BORENERBHIEIE, BRE 112171 “THEREGE” FRTH NC &
Mo ETASMERRERERMA T, FJLUBIAMNMRERRYEEIERRITHER.

11.8.2 fER virt-top #{TIEM

virt-top E— 1" 1TILE, SARFIAMBHZEMNITE top P virt-top A
libvirt, FEILEEDS B RAREIBHREIRIER LIEITHI VM Guest WIHER. EiVER virt-
top, MAEFEH xentop FHFETRBLAEEEFNIE,

virt-top AL ETRFAIEEBITH VM Guest WEIHER, ERNIIESIEERREEOL
(SMEM). B CPU B4 LE (%CPU), LUK Guest FOiETTEIK (TIME), $HIBSEHIEH (AN
B=MEH—NR) . TAETRTES VM EVRSH[ LAY, ZRSHEEE VM Guest,
HpFONMEFIEERES

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 %MEM TIME  NAME

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)
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AR ID HiF. AU TASRAUESRHIFFR:

shift - P : CPU M=

shift - M : Guest PECHINERE

shift — T : Bjg]

shift -1 :[D

BEREMEMFEHITRIRF, B1R shift - F FMIIRPER—NFE, BUHREFIRF,
15fER shift - R

virt-top iEZ#FET VM Guest BURERAFRRILE, R TR LB ERRE:

o @ BIAE

1. BRYE CPU

2 1 BRMLgEO

3 BB

virt-top ZHFFRAESHAERENEIEIE, HXFHFErIUEmMERITAN
BEXFEMAER, 2 W man 1 virt-top,

o
A
q
H
o

11.8.3 fEF kvm_stat #1750

kvm_stat pJATFIRER KVM M4EEEH. ESEM /sys/kernel/debug/kvm, FHItFEEEE
debugfs, SUSE Linux Enterprise Server EERIARZEHESH debugfs, WIRFER, BHFERALU
T

> sudo mount -t debugfs none /sys/kernel/debug
A RA =M ARARIUER kvm_stat:

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
] 11.1 : kvm_stat RyBREVEH

kvm statistics
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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
irg _injections 482804 123
irq 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 -1
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
signal exits 0 0
tlb flush 394182 148

AXIIBBRXEENEZEER, B85 0 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
METIFHMEER, libvirt W—MUERE, SEB—REREZD VM YRS, RIES

MEOBFEIEFRE VM Guest U NEIZEHER TS

ABE R EENEFEERIERIIERE, libvirt I2HT7 ZMA5REEANE (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 ERMNRMAFRERGT Unix BERFEITHRES A EMNERT libvirtd &,
* fEF PolKit ¥ Unix ERF#HITIHRER LA ANERT AU Libvirtd &,

o £/ SASL (BREHNIIENT2RE) #ITRAFRMNO<LE ML thEEAERT
Libvirtd # VNC &#Z, £/ SASL AFRBEEMRS B LB ERRAFIKE, EJ SASL
EABCHNEEFEREFERPRMNOL, @ SASL #1TEMIIERERSINE.

* Kerberos 4501, tbAEMEATF libvirtd EiE, XFMAFTNA. BXFHAE
B, J&E8%E https://libvirt.org/auth.htm #ACL_server_kerberos 7,

o BOLBMWIE, A ENERT VNCEE,

@O ==: libvirtd M UNC HEHRIIEED RS

XF VM Guest BEIRINEERYIAE (B libvirtd) MURMEERIZGIGHNIARBAEES
HFECE, RENEETANGRN, XERFFEMNAE VNC Ei,

@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 authentication

libvirtd B9383E7E /etc/libvirt/libvirtd. conf FEE, M #HITHEEEN A
FrE libvirt TR, FIaNEVIEIESIS virsh,

libvirt BRETHENEET . I REEEFHETHEUEN, —MEEEETRTEERE.
AUBEMEEN XA NEZEFNIAN, BRIANBERT, XWPMEREFTH root. root HH. FIAX
BAAPF root IFFMEEEZEFRIGENER (0700), MXFRIEEET, HIENENTZESFK
(0777)

EUTHEER, 87 AAREMNIREERZEFIIANNE, XLRBERFENEATRIEER
F., FIERESBYERE VM EVRS [ EHIT.

@ 7£&: SUSE Linux Enterprise Server EMBIAB P IEIEIRE
SUSE Linux Enterprise Server EREIAFHBIIES ERFT Unix BEZF#HITIHRIE
#le RBEAF root BEBIHITEMIIE. 1 VM EXARS 28 ELIE root BF &17i51A)
libvirt TR, EE&ES PolKit i2ft—X root 0%, ARG, RARKAEEIRT I Y]
¥R IERIH R R
}E, EWOILIEE libvirt, UAWFIESNEF#1T “system” ifinl, BXFHMAEER,
BB E 12217 “FENARHN “R%E7 HRINERE o

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]

B3 root tKkPEFIFEMR, BERERENAE (ETFERFIHSA libvirt) BEHANS
EINERT. SR ER A TAMAMTE SSH &Ei%.

1. QIZNZABEERFHNAE (RAEFE)

> sudo groupadd libvirt

O == Az=Es

FERH libvirtd 20, ZAXIFE. &N, ERHIRERK.

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

3. INIFA/RTE /etc/libvirt/libvirtd. conf FERECE:
unix_sock group = "libvirt" @

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

O AHAFMBRUEIRELAH Libvirt,
O BEXNERFHIARMBR (srwxrwx---)o
© ZREHMBMIRIESE (PolKit 8 SASL) . iFEMUEILEIZEFIN RS,

4, EBE5E) libvirtd:

> 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
BRIANBGRIESE. Fit, £FEW Libvirt BEHITER. B PolKit ¥, 3 LR
NEEFINREEIAN 0777, SMEHBREREFNNARFEERET PolKit #1787
iEo

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

BXiAiA libvirt EEFHREERA:
e org.libvirt.unix.monitor: jn RIEEEF
e org.libvirt.unix.manage: )5 EEF

BINBERT, BXFREEEZRFTNRKEMEA root OSHITREMEIE, HEFX HFIH
RRMSIERIE

EMAFPETERRM root OCEIRIARIEZFHINIE, BFEETE /etc/polkit-1/
rules.d HFIE—FFN, IEEEUTHEN /etc/polkit-1/rules.d/10-grant-
libvirt Xff, LA libvirt BFTE K GIET 3RS EEFHIARINER,

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 IREIHEBEEX A, AR RIEEEREIEE TLS/SSL T
i BIERMEXRE AR, M AR AERSREE.  TLS A SASL ATLSSME
PRSSIBREIA, MTRERSM.

BECE SASL BAIIE, BHITUUTIRE:

110

1. U FFRRTE /etc/libvirt/libvirtd. conf FEXKAE:

a. B TCPEZEH SASL, 1BERUTEE:

auth tcp = "sasl"

b. EJy TLS/SSLEREA SASL, FERUTEE: -

auth tls = "sasl"

. EETh libvirtd:

> sudo systemctl restart libvirtd

. libvirt SASL BREB XL F /etc/sasl2/1libvirtd.conf. BELEEREINIGE.

B2, SNRTETLS LfEA SASL, ERILUBITRIGE mech list S¥MBVTIERE, KX
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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RIMAPRP tux

saslpasswd2 -a libvirt tux

MIERAF tux

saslpasswd2 -a libvirt -d tux

SILLBMBEAR

sasldblistusers2 -f /etc/libvirt/passwd.db

() iR virsh 0 SASL BHIIE
f£7 SASL BIHIIERY, SRELH virsh &<, BRKTBABFSHOLHRT,
TEINRAR T EA virsh rlgk s IR,

12.1.2 VNC S{7IaiE

T3 VM Guest Bz HI & 8ViA IR A2H libvirt T4, MERNENBLER
EFEH, RRAEAEESINCE VNC BH1IE, FREEXH N /etc/libvirt/
<hypervisor>.conf, &ATNEHZE QEMU/KVM BAEIEIER, R BFEEXHER /

etc/libvirt/qemu.conf,

Q EE: Xen BIVNC BHIIE
5 KVM ABLE, Xen BEIRZREESIN VM LIREOS, BRILZIMIIRHES W
VNC B12183E, E2 N FmEM <graphics type='vnc'... libvirt EZ&EDL,

FILERRMEMIIERE: SASL MBEO<LSMHIIE. WREZMEM SASL#1T 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
MIRSZ [/ LEXEETEARAF. 533 libvirt /A SASL B4IIE—#, ERILTE TLS/SSLiEE Lk
£ SASL, BXEEXLEEZNAT, ESNE 1232427 “EF TLS/SSLEJVUNC: FF
IHACE o

F 9 VNC L& SASL SAIIE, BT TRME:

1. B3 SASLECEX M. BINERIBEM libvirt X%, MIREELEA libvirt B2E&

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

> sudo ln -s /etc/sasl2/libvirt.conf /etc/sasl2/gemu.conf

NRERZ N UNCIKE SASL, HEHTRFERS libvirt REMEE, BEFMEXHF
AR EIRIR -

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

RERIEREREIAZX o

2. I FERRTE /etc/libvirt/qgemu. conf PERECE:

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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RIMAPRP tux

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

MBREF tux

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

FILIBE AR

> sasldblistusers2 -f /etc/libvirt/gemu passwd.db

4, EE50 libvirtd:

> sudo systemctl restart libvirtd

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

Q B HIMUNCEESR
Bal, EIMVEESEM virt-viewer 1932% SASL BA581E. XA N EHSREHF
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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g 12.1: igELRBVNCOS
1. WU TFARIE /etc/libvirt/qgemu. conf REXEE:

vnc_listen = "0.0.0.0"
vnc_password = "PASSWORD"

B TBHEVNC mIRFrEAREND (MAMNNXERMEN) , FISHKEOS
ALHRAKEN/\NFR,

2. EFnh libvirtd:

> sudo systemctl restart libvirtd

3. ERIEENREZAIBEEITIE VM Guest, KREBEIRY VM Guest A3t VNC
EEEROLBHEIE,

272 12.2 : 88 VM GUESTHER VNC O

1. W FFRRIE /etc/libvirt/gemu. conf FERECE, LA VNC MIRFRE AEiEO
(MR EN)

vnc_listen = "0.0.0.0"

2. E4RiEIPITH VM Guest B9 XML BECEX . B TEB/REIEI VM NAME &9 VM
Guest &R, {ERAMNLEIESRERIAN $SEDITOR, tNRFKIEBZTE, NEMA vio

> virsh edit VM _NAME
3. #ZEEHF type="vnc' BB <graphics>t&E, flil:
<graphics type='vnc' port='-1' autoport='yes'/>

4. 7N passwd=PASSWORD B, REFREXHHEHEIESS. OSHEAKEN/\1F
o

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

114 VNC S48 | SLES 15 SP4



5. 5 libvirtd:

> sudo systemctl restart libvirtd

6. ERMEENEE ZAISTETITRIFIE VM Guest, RERBFIRI VM Guest FAZIT VNC
EREROLEMNEIL

& UNC MR e

VNC #IAHRALENNN. REOSRUMEANLIEN, BINREEE A LIRIRE
EMENOSHMEERR, ZASTAEMSEA A, ALk, 18 YNC 5 TLS/SSLES
fEF, o@id SSH EIp¥iE, virt-viewer. EIMWIEESSH Remmina (BB (&
BEmE) , B 148 “FAVNCHZEEEERIE ,% 1427 “Remmina: ERER
R~ ) XM E.

12.2 EEE VM =R 28

EEA libvirt EEIBREERR, TEREL—FFRIRRT (URl). A virshfvirt-
viewer FRFEEE It URI (£ VM ENBRSZ 28 LU root SDRERIHISN) , MEEREIMNE
IEZREY, Itk URI ARIED, BEBARUEREESEH (i virt-manager -c gemu:///
system) RERAEHWVIEIER, BEEHVEERTEIRET I EFRAEATFEIEERE URL
BXFAEE, BEB0NE 12227 “FHENVNEESSESE

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

0 IETBREEFER. SUSE Linux Enterprise Server BRI IFU T BLEIRIE
. test (BFNIRAMIEIEIERE) « gemu (KVM) F1 xen (Xen)o HtEBEHEHEN,

@ EEIZZEENA, BELMIEENN. HERUE: ssh (@i SSH fFiEi%E
%) . tcp (fEH SASL/Kerberos B{45aiE##1T TCP &%) ¢ tls (317 TLS/SSL N
AOIEIZEFEE x509 IEBSER S AIIE) -

© EZImEEN, BIEERAFRBMEREENE. NRKIEEHAFE, BERERT %&H
LHAF & ($USER)s BXIFMAER, BENTX. XTF TLS ERE, FETEIRME X509 IiE
BrEE EN B0
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O EiZE| QEMU/KVM BREIRIZFET, EZMMEELE: system (E2IHAMNE) K
session (ZPRiFAIANPR) o EAF SUSE Linux Enterprise Server A3#% session iia]
R, FEAXIEFESNSA system iAE R,

BEEEEFER URI T

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

gemu:///system8g xen:///system
EEIAMEN BB EIHRNE (system 2£E!) B9 QEMU/Xen BAEIEIZRF.

gemu+ssh://tux@mercury.example.com/systemdf xen+ssh://

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

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

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

BXBEZATHRG], BB MW https://libvirt.org/uri.html 2 ER libvirt X,

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 EXFTR, RILAMERRMARBNMINES QEMU BREIRIEFREIIERE. session
system, “session” EEEINABSEFIHIEFERNEN, IEEZESHTEEEM
, RAESZEIRE (Fla0, JF USB/PCIIZEIEIK. TEMMEZIGE, REExt libvirtd #
TRIEAIRIZIARD o

ERATFRSSBEPMEH “system” EIZRFEINRERS, BERUANAIYH root IhiRl, F

i3, 8 DAC (BEIARIESH]) RopiER Azl libvirt i, MERIURAIEFFNAF %

T “system” iFAIMNPR. BEMARF tux BT “system” iGRIMNIE, BHMITLATRE:

Bi£12.3 ! AEBAPKRT “RE7 HiRNR

1. BRE 12.1.1.1 7 “ERNRFMARRBNR Unix EEF#HITIHEES” PEmR@EE Unix
ERFTERIARNR, Znfldhm libvirt ARFFERRER T T libvirt iHIRAPR,
i tux ACALELERTRR . XAF A IR tux REBS(ERD virsh SR EIRSRHITIER.

2. 4g48 /etc/libvirt/gemu. conf FRIN FFARENECE :

user = "tux"
group = "libvirt"
dynamic ownership = 1

XPEATHRIR VM Guest B tux B5h, FH B tux BEISIARIFIERELEZE Guest HIEIR
(BN IR -

3. fE tux B/ kvm AAYEL G -

> sudo usermod --append --groups kvm tux

EEHITISEAEERZ T2 /dev/kvm BIHEIR, TERBE VM Guest SMUFREILH
B PR,

4, EE5E) libvirtd:

> sudo systemctl restart libvirtd
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12.2.2 (EREMEEREIEERE

BN EERNEEENE VM RS SF[EBEA—NEE. S MEEHRaSEN N LR
B VM Guest, FUABREHEZIISAMENMIERE,

BN EETERERMIWEEREEOPR, EEEEE/N=AFANE, B&Hzinica]
PAKEC SR R FF L IEHZRY VM Guest F1IZR,

IEESNEZLIRETIY, FEREEINC. AIUNEREGRPEXLERE, AEMETXEE
BERIEE, B OB IR E &R,

O ix&E: mENBEEE
TEmEIERERE. EEUERE, FERAMRSNEIEMERE, ARMR “1B” &,

BRI EERSEPRIIIERE, BRITUTRE:
1. EEESCF > ARINEREE
2. EFFHAVEREERERF (Xen B QEMU/KVM)

3. (Aik) BIRERBER, WEREZITETI. BXEZER, B80%E 1237
“ECEIIRERR o
NRBIGERIZERE, ELL USERNAMEQREMOTE  HOST H&EBE IR T ENM 12,

O ==: £EArs
EERNTCPHMTLS EFIEERAFE: FAXLEREN, RAFxTEAFRE, E
£ SSH EiZRY, WMREELFE root AR SM#HITIER, WHKIIEERF B,
4. MREAHEREEoHEIMW EIERN BoiatiERE, BEREMEE,
5. BEHEEMUSTHREE,

12.3 BCEZIEERE

libvirt —ARMBZEBM— PO EEERFIZZEN LR VM Guest, ATgHEE XN
R BCE ARSS 2505 P i LA VI AR R B 1R 4R35 PR

118 EREIWI SRR EIEERE | SLES 15 SP4



12.3.1 E7F SSH #iztEk31E (qemu+ssh 3K xen+ssh)

RERENEIES SSH %1%, BInI7E VM ENARS 28 LB BE T SSH MR EfEE1EE. R SSH =F
PIEFF BB (systemctl status sshd), FHEBEEMHAMEEHITHIRSS SSH BIIH .
AILURERSE 12.1.1.1 75 “FRANEMARIENI Unix EZF#HITIHRIEHE]” BErA, 8
ZRIX AR P /AAFRB N ERIT SSH EZAFR SHKIE. AR tux NS Mm#H I TiERE
(gemu+ssh://tuxsIVname;/system & xen+ssh://tuxsIVname;/system) EFFaE0

FBIhRE, TE!AE libvirt —R#H{THIIMNIEE.

@it SSH #4T7i%E#% (gemu+ssh://USER@SYSTEM 8 xen+ssh://USER@SYSTEM) B, &
B USEROL. R (Laf5aibiEm) , % 23E “fEMA OpenSSH RIFMIKBIRIE" ,
$£23.6T “DNHBHSMHIIE PAARFAHZASHIE VM EHARSEZ LM ~USER/ . ssh/
authorized keys AJLUBGRILIE R, EAHEZENITEN LR ssh-agent 2 H 8. BX

FEER, 158N (LefEbiEm) ,$ 235 “FH OpenSSH RIFMLEIR(E” ,523.11.4
™ “fEH ssh-agent” o

12.3.2 fEF x509 iEH#H1TIZFE TLS/SSL iE#HE (gemu+tls 3§
xen+tls)

5{EF SSH #8LL, ERET x509 MEFHSLIR TLS/SSL MNZ SFAIER TCP ERETIRELES
5%, FIWLFENATEREEER[FSE. MIREFEEELS N VM ZHARSESE, MXLERSES
WEERBERR, BERALGZ.

12.3.2.1 EXHR

TLS (fflE%RE) ERIEBRMNEMSIHENZENER. AEEZNTEIN—ZAN &
Pig” , EANE “FFRILER ; BRAHEN—Z0RN “RkESE" , EANE “IRSH[IE
B o fldn, mREEBI—PPORERER VM ENIRSEE, WikSRER,
MREREMREHENLERN, WEeaHtBIHFEE —1EFIRIEFN— MRS IIES,
g0, sNREHE VM Guest \—aENEBEFZ—E N, MEETEXMER,
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B x509 IEBEE —MLENLAEAX S, JFIEBSHAERAXHNAS T s EWTIRE
o MHRFRIEPHIKEABEENL, ZIEBFHETFDIEBILNE (CA) BYRCIEBE R FH M
Ko BFIRIEBMARS SFIUEBAEB—1 CA ik,

O == BrEHRIF
fERITAE TLS/SSL EE RBEMRA TR S 1T BENETIRE A @R, B3I PRHEIXIE
Bavipal, ATUERFiREEMEFIRBRERF#H TR, AXESZER, 58
W% 12.3.257 “[REhAR (Z2ZEER) 7 .

libvirt B2 #5EA SASL EARS R LB R #ITE R, EXEEER, 58
WE 12.3.2.6 T “N TLS EiEFER SASL #ITERKBAFR BHIE

12.3.2.2 ECE VM EVARSS 28

VM ENARS 2B HEHBOEZNITEN, AURELRRSBFILED, TFELR CAIEH, E&F
'H.E:EE) E.[LX?Q libvirt ;FFID TLS i*%o

1. SIRARSEHIES, ARRKEERMENEY CAIER—HF .

2. £ VM ENARSES S LOIZUTER:
> sudo mkdir -p /etc/pki/CA/ /etc/pki/libvirt/private/
IR REFIEF:

> sudo /etc/pki/CA/cacert.pem
> sudo /etc/pki/libvirt/servercert.pem
> sudo /etc/pki/libvirt/private/serverkey.pem

O ==: BREHERHHR
MafRIEIRS 123251 “[EFIAE (Z2ZEEZE) 7 PEnARSGIXHERIAIE.,

3. BYBAMBEXERFHER libvirtd RBHA TLS X!

> sudo systemctl stop libvirtd.service

120 5/ x509 IEBHITIRFE TLS/SSLiE#E (gemu+tls 3 xen+tls) | SLES 15 SP4



> sudo systemctl enable --now libvirtd-tls.socket
> sudo systemctl start libvirtd.service

4. BRINBERT, libvirt £/ TCP im0 16514 KiE% TLS R2EE. IBEMAERITHLE

I o

O ==: #BET TLSHERTERS) libvirtd
WMERER libvirt BET TLS, NWEEBERITRS IR, SWERBE) libvirtd &%
)n\io ﬂﬂ%@%&?iﬁ%, ‘&Eﬁﬁ%gigﬁb libVirtdo

12.3.2.3 EEFFHEAIHIKE

FRIREREEZTEN, BEFEREZPRIES, EFERE CAIEH,

1. QIEFFIHIES, ARBEERMBNN CAIER—HSH,
2. ERFP I LEQZEUTER:
> sudo mkdir -p /etc/pki/CA/ /etc/pki/libvirt/private/
BRI TAARREIES:

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

O ==: BREIHERHHR
MfRIRERS 12.3.25 1 “[REIAR (Z2FEEZ) 7 RETRRSIXIIERRYIAE,.

3. RHUTHLMAEFiR/IRS/IKE, B mercury.example. com B#AEH VM F
VRSS2 2. IBEELIERS BB FTANT2REENZ,

#QEMU/KVM

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

NRERISEER, ERSEE VM MRS LETE libvirt FEMAIFRE VM

Guest,

12.3.2.4 A TLS/SSL EFZRE A VNC

BefREEET LN TARZIFET TLSH VNC @fl, tightvnc 2% tigervnc FE L UNCE
B AZIFTLS/SSL, M—r]HEIMVEIESEM virt-viewer WTHARE remmina (55
W (EEERY ,F14E “FHAVNCHZEERFRIE ,% 1427 “Remmina: ZREREE
Fis” ) o

12.3.2.4.1 ETF TLS/SSLEYVNC: VM EH RS 3ECE

Ei@EdET TLS/SSL BY VNC inplEfzAzHl G, FIRNTFHRECE VM MRS 25

1. R ASERTFARSS VNC B9iR .

2. BIBBER /etc/pki/libvirt-vne, FHHZMTRATIERIHERILLER:
> sudo mkdir -p /etc/pki/libvirt-vnc & cd /etc/pki/libvirt-vnc
> sudo ln -s /etc/pki/CA/cacert.pem ca-cert.pem

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

3. 4Ri8 /etc/libvirt/qemu. conf FHiGB LU TS
vnc_listen = "0.0.0.0"
vnc tls =1
vnc_tls x509 verify =1

4, EE5) libvirtd:

> sudo systemctl restart libvirtd
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O ==: TESE5 VM Guest
BEERBDN VM Guest IARIRE VNCTLS, Eitt, EBEERHEXREERCEIE
TRIFREITENL.

12.3.2.4.2 ETF TLS/SSLBYVNC: ZRiFiE

FEAEFImNITHE—IRER, & x509 B FRHIEPMEIRTHMAR P iHIRAINMUE, EiR

2, EMYEESEM virt-viewer EREIEPHREIRENGIE, EIMVEIERZ 0T UMM

BEIFMEAFPNRASCEAUEREMNES B NS IRIEE. EVHBM5ITE VNC 258

ZEIERS, Remmina (B2 (BEEEm) ,F14E “FHVNCHIZEEFESIE ,£142H
‘Remmina: IBREZEFH ) SEREMIEBUE,

B EIREE (virt-manager)
BEEIIEZEEN, BPWERSFTEMES 123237 “EFFHRFIEISE” #FT
REGE. EREMB@ET VNC #1TEE, EEERRTFPIHIERREILTUE:

FYcERUE

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

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

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

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

virt-viewer
virt-viewer {UES T RASCEMUERNIES:

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

O ==: BREHERHHR
HRIEIRS 123251 “[ERIAN (Z2ZEEZ) 7 PAnARBIXHERAE,

12.3.2.5 BR&PAR (RE2ZEEAR)

B x509 IEBHER T E MM AHIEBMLAER. REERTXRINED, TR R R
T HPEIE EIt, WEFIREBRELREARE IREAIRNRAER R R LGRS
VM EHARSS 2. F—HHE, BATBRSF[IEBHERHENE T LURER VM EAMRSE.
EMEREFAREREREN, FLEDFEERAEMIREINFARBAXAHRIAE. BIEH
MNEIAXARIAR, &ERNGEREERIGNR,

BRS3 2RI
RS 2FIEPERIH QEMU #FZiEEY, £ SUSE Linux Enterprise Server QEMU E, @id
libvirt TEFaIH#iZA root B, EILRE root 8EBIEEUEBEE EE:

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

WRETE /etc/libvirt/qemu. conf FENR T QEMU #HIZIFREN, NFERAER
PANHBIFREN.

RYCEENE P IRIES
EIEHIX A E RS EEANERSEIAR, BRI R B ENSA AT IREUARR
R, XEERBZANKRZTLORNEAX 4. TEMNTGIRIZT— libvirt 48, #E
clientkey.pem X4 RERXBERNAFRERGZEN libvirt, ZfG, REIRGHEEMN
HEGIHRNR. &5, EHAF tux FINE Libvirt 4, WMithizAAERIARZEAX
o

CERTPATH="/etc/pki/libvirt/"

# create group libvirt

groupadd libvirt

# change ownership to user root and group libvirt
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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

S1THAPBES
FERATED VNC13i8] VM Guest BIFZIEH e AP R EZE P IHEBRERAEEBRT
B9~/ .pki Ho 5 SSH AR, EAXEIERR VNC EERFSNELRERXAIIE
PR (BHIME) o« Bk, BREBRITARHRERXERATBAEMARE.

12.3.2.5.1 [RHIMBRSS 28 EmATIAIA]

RINERT, BEMHENEFHRIEBNSNE P LUEZEER TLS E#0 VM RS
23, Ak, AILURERSE 12.1.1.3 % “EHE SASLHTHEAZMOS 55 1IE" FAmREE SASL
R EHERRS MR S5 28 1m 5 19 30 IE
ERILGEE DN (H518) BZEKREAR, XFEREHIEBS5RZ2HPHE DN LRENE
FimA BeiR I E R,
¥ 72 1FRY DN FIRAINZ /etc/libvirt/libvirtd. conf #f9 t1s allowed dn list,
LEFIRFI A B EBECRT. EARBIEETTIR, AAXSSBUELMAEER.

tls allowed dn list = [

"C=US, L=Provo,0=SUSE Linux Products GmbH,0U=*,CN=venus.example.com, EMAIL=*",
"C=DE, L=Nuremberg,0=SUSE Linux Products GmbH,OU=Documentation,CN=*"]

AU T <SREGERBHF 5=
> certtool -i --infile /etc/pki/libvirt/clientcert.pem | grep "Subject:"

ENAcERERR libvirtd:

> sudo systemctl restart libvirtd
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12.3.2.6 ¥ TLS E#EF(EMA SASL #1TEPRXAF BHIIE

B TLS TiR#TEZENAF SMIIE — REEIRIRE 123257 “RElnE (Z2ZEE
=) 7 R, ETIEFEENRES N EFiE LEHEMIEXTE KR, B2, IRERE
RAETFRSBUEPFXAFZHIOE, libvirt BAWE TLS EEA SASL (B S %I
MEeR) RUEENABREMOEIE. BXEEAT, BSNE 12.1.1.37 " SASL #1T
RARRMO<LHMIIE" o

12.3.2.7 =&t

12.3.2.7.1 ENEIESE/virsh TEEETRS S
RATENIRFEFRE I T

XM AERRERNS (FETEARSS 28 LFTF TCP s 16514) ?

)*'EDJ@?LMTLéiE%E/Vlrsh HAFREALUEREFIRIES GEBMNZEHE) ?
BEEETIEE T SRSFMEPFERNTLREENRZ?

EmTHEQﬁLFﬁHT TLS (listen tls = 1)?

ERERSSE LERRT libvirtd?

12.3.2.7.2 VNC i&EERm

HIRIEET LU A I E IR EE R InZRSS 8. MRATLIERE, BHRERSHERAT TLSX
RBERTEET RS LREM.. TERRAIFEIEIMZFTN sles,

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

MRMEARRULMTF TENFFEL, WRTEMVISEIESREBA TLS 5, BIFEM
MERB,

-vnc 0.0.0.0:0,tls,x509verify=/etc/pki/libvirt
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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
[B— VM Guest FIR, SERR—MEERMEIB N AENES. XtEMRVBETEERE
RS BUEIMA LR PR G IR BI XU

BERIEREZ A virtlockd FIFRERFIEH, BATFLTFRZRFINI T libvirtd SFFERIE
17, T libvirtd BB ERDIE, MRaEE. BEEZ virtlockd Z5EHZE, BB
=RE, BALTIFEFEBEITENRIT. X UHfRS virtlockd e, BRERLD
VM Guest, KVM. QEMU # Xen £#¥F virtlockd,

13.1.1 ERAIE

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

1. 4gi8 /etc/libvirt/qemu.conf Hi&E&
lock manager = "lockd"

2. FAUTHLBEE virtlockd SFHFER:
> sudo systemctl start virtlockd

3. ERAUTa<LERS) libvirtd SFiFiERF:
> sudo systemctl restart libvirtd

4. HIRSIS RS BEIEE) virtlockd:

> sudo systemctl enable virtlockd
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13.1.2 BECEIE

virtlockd BUAECE N BEIBIEN VM Guest EeEMFTE #E. RINMKEFER “BHiE 3T
8], EXMERT, RASIRIES VM Guest <disk> i& & X EBEAYSEIR X 4R RIREX B, 530,
YR VM Guest B & THEM <disk> 1%, EEIZFHXS /var/1lib/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>

BILUEIE 4REE /etc/libvirt/gemu-lockd. conf XHREK virtlockd &, IEXHIE
BEFAIRREMERE, HRETENRREE virtlockd KEEREEL:

> sudo systemctl reload virtlockd

13.1.2.1 SAEHEH=(E

virtlockd MEVARERR ‘B I=TE. XEKE, RASIRIES <disk> 1&&XEKAIE
PR 3 {4 B8 12 SR IR EX Sl

NREE R ERARAHAE ENIAR, a3 virtlockd BERNAY “EiF” dizE, XEK
A, RAASEAMEXHRENRATEIESNTEIBERPOIE—IXHE. AG, BEXLERE
XHMABEFHNEEXHRERFERH. NREOEMEBNXHNXERFERZRE fentl() 81,
WA LUEREERIZIE), #/ file lockspace diri&EBfgEialEpi=al:

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#IAZEE Guest HIGEFHIA

B, SFEER RIS Guest RAAFEARIGENAR/N. HId, HEMDENHEET
B RE BN, BREEIEARTEAR/ND. R Guest ETRBTZIEETR, ERILUE Guest &S
EEETIHARZEEN AN SENBEEEA/NMALL BB 5 1937 “Guestfs TA”
BWHEEPR virt-resize 58%) , XE—WMEARNMNE, EA Guest RIEMIIRSEIFER/N
HABI AR FH. EiAE VM Guest BEERIK/N, BRITUTEE:

332 13.1 : BXALIA%E GUEST BB RIKN

1. 7£ Guest RINER, WEHE (140 /dev/vda) BIHFTK/

# 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. TEHN L, BEM Guest i /dev/vda RIZEESEEZIFFFE A, 5140200 GB,

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

3. 7ML, EES Guest #& /dev/mapper/vg00-home HAXAVRIGEIIAN, FE
B, EaLUER virsh list & DOMAIN ID,

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

4. 10F Guest BHIETHHE KX/

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

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

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

13.3 EFEH5S Guest ZEIHEZBER (XHRRE
1)

libvirt AAYFEFI QEMU HUSCHRAEDA (1% VirtFS) AEEEAS Guest ZHEE R,
AR BSA VM Guest FIET3HIE, EULAIATAE VM Guest 2 BT,

Q E&: windows Guest X R4 EE

BER, TREIXHRZEERE VM VRS 2E5 Windows Guest ZIEJHZBE R,
73 Windows fR/MERIHZ B RFFFERIRENERF.

BFEHEHROE VM Guest EEA, FHITUUTIRE:

1. FEHWEESIFITH Guest BUIEH G, ARMRERERUE > A7, NEFEITA=H
B BRI T, EEFEARINEECE > X RGH T AN AR EENIEE,

2. AJLATEIRENAZ R A IR E R E B AR F. BIARBNRZ, AJUEERIREERER
2RE, XRRMEEN LIREXHFNRNG . B=TEMAA:

Hig (RAMRE)
FREPHAFPNSHEIIEREXERF LEEXH, X5 NFSv3 ANIZEIF
BN

Squash
S5E#EHEE, B2 chown FURIENERKEM. S root i Z NS5
IZ1T KVM BY, FEIRFLIAIN,

=10
ERAXHARSS 2B FHDEIE (gemu. gemu) BIEEXH, AR B EIEME R imB R
B EIHREET BEM D, YEHNF Guest N HRIREE, EiEALIER,
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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:
> sudo mount -t 9p -o trans=virtio,version=9p2000.L,rw TAG /MOUNT POINT
EFEHZEHRKACTA, BERTE—THME /etc/fstab XH:

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

13.4 @t libvirt {€/H RADOS g &

RADOS Ri&# (RBD) IR METETE Ceph Bf &, XEIGETIFRE. EFIFEIE—BE, &
AR ERAEMBIEE—, M libvirt B2 VM Guest £/ 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,
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RN BIESERV A T AL ER B X VM Guest TEACEMEHERIARANER. FH
LEARELE AT LASEER Guest BLE, SERNMAMESCUEIMNEE. BinRLAE, BEEM
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G {53 spice
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B 2z usso
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[, -
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14.1 : VM GUEST AT E
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EFRipREiFAigE, ERUREFEESRGSS, ARREVARIAENR. BEBEHRRIL
BIAERL, MBELERFEESISIHEN, virt-manager ST EMELLIE R,

ZM VM Guest RARRERREN, BELMNERPERBNOTIRD, ARREEOATH
AR

BANEEES, BREAMNER TARAINENS, ARTERIHEIAEE O PEFERERN
BEFREL, BINESHHRLTEITHIA

THERNBERMNERA LN EED, HRASERNBNEESEIEEY,
FEBUIARE,
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14.1 1HEIRE

AN AREPCLIERNAEFEGIRE, XEAAENTF VM Guest EXEE, FILFBEREE
BRo ATIERNBMAEERRFEEERE, UNRMAENSIFEH.

14.1.1 #F%A
S BRAX VM Guest B EIBIEFINEARAT,

XHHF) EIIM) BBV REREK)
= = - &
= @R HED)  XMLX)
] L8 TT—
= Rais P
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i\ 7 sleslZs
L3 cruy P
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9 SATACDROM 1 HWARE): | BT NAREAT RN VM
g@ NIC :6a:fe:ed
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& B
= s ERNEREFE
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B =+ icn 5l 86L6%
& =01 s fusr/bin/qemu-system-x86_64
= {53 gemu-ga T Q35
2 {538 spice B w): BIOS
B g+ax
B oz usso
B oz saTa
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RINEEHHD) AYGH(C) FLAA(A)

14.2 : BESEEAATS

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

& v CPUERE

¥ QEMUSKVM

sles12sp5
Bxid

RF MR LR FHREER VM

14.3 : VM GUEST #5&#0i588

UUID EREPWIN B —IRRRT, MRS EREWB RS — [EEIE17.
XHlo
HBEEEEFATHTENEBREREERLE. CPU KRS, FERAOIRMESFICSHHEREE,
FrE B ERERSHE AT ERL,

EEEHE
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14.1.2 4%&e
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M) EHMAM BBV REEEEK
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=

[14] fEE
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) wER
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M 5+ ax
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14.1.3 4biEEs
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SATA CDROM 1 HE20): | EWEEBERYRIME v

@ NIC :6a:fe:ed
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> wi S P)

= wa FENIFE CPUIRFMY)

BHFAEN CPU 22 R REMREE

B 23RN Spice
Eiif =& icno

o 2|01

e {338 gemu-ga
G {538 spice

B s+ax

B =Hsuseo

B tesimEcaTan

AINELF (D) HXE(C) B FR(A)

14.6 : IEZEE

£ CPU #8593, BILABCE DEC4 VM Guest RIEEIX CPU #&8, Z4E =4 CPU B/R VM EAARSS 28
ERYEXAL CPU #18] A CPU # &,

CEER AILEECE CPU B SHIHRN

NRFEEF| A CPU ECE IR, A VM Guest EEFEM CPU B85, RILTE virsh
capabilities SF<HMEPEREN CPU RS, MNR% CPURSERER, FEET
THHERR AR SHIREEZE S,

FH CPU IS @E A7 CPU ThBEH VM Guest T8 ThaE Z [ER Mt RFAF &, libvirt A&
M4 CPUNENAEEER, ALk VM Guest CPU A5 VM EHARS 28 CPU B2 Lfd, ERE,
R4S VM Guest BY ABI FTEHL, HAEIBIRES, 7TEH CPUBSEXRKEREIER VM
FHARSS 2R, HREIEH VM Guest ZEAR LB FT2MEER CPU B S,
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host-passthrough 2= VM Guest 125 VM E#1ARZS 28 CPU T2 EER CPU,
libvirt B9f& 1 host-model CPU REELRHt VM Guest TEfFHFRIFER CPU IhaeRy, ZBS

BIRERE A, TERLE R THEE host-passthrough 5, a0, 7E

A1ZE8E 4TB B9 VM

Guest Bf, host-passthrough B SEFEEHEEN TENSE . KA host-passthrough &

S CPU By VM Guest et %2 EBEREMHR VM EHARS 280

BX libvirt B9 CPU B SHRIMEIMBNIFAER, 1SN https://libvirt.org/

formatdomain.html#cpu-model-and-topology # L8 CPU B SFNIAH ST,
BUEF NS E CPU RHMG, RILERE CPU WBEEXIEIEE. ZOMMLELIEE.

14.1.4 Az
HNEMEBEEE X VM Guest T HAEFEHEE,

MXHF) EBHM BBV REREK)

-y Wy &
B gr #ED) XMLX)
(1] -
= fr:fﬁ:.‘,% .
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CPU#

LEHOFL): 1024 -+ |miB
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85 z19mm BASEX: 1024 + MiB
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!W AEich9
& H01
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= {53 spice
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B =iz useo

Bl ioiiion m e
AINEEEHD) BGH(C)

14.7 . REFIE
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VM ENRSZ 2 LR ENRNEFELEE,
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= [Iba g T
LA VM Guest ERRIREFE, FILUEBTIEAIE (BFREBIEADEHE) KNG
ANEZAE,

BRXERNE
IBEEWESTHLLBETE T memfd WAEFERARERNTF. REXEABEFR virtiofs XX
B2, BXFMEE, BB MW https://libvirt.org/kbase/virtiofs.html 2,

RASES
FIFENR SRR AARFHIRAE, WIEPHMERERIEDSCRETE VM Guest T RESIR/E
£

O == AKR%E VM Guest

RFERN 4TB HEEH VM Guest BRIFEZEM host-passthrough CPU &S,

14.1.5 35|S%&n

5| SIEIE|NT %M VM Guest 5| S #HIZRYIED,
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B SEMARMARS | SIRE LHRZ, BHEEAEENZSS, FHEEERRZURIAL
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14.2 figfz

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

218 14.1 © FINFAGEFISE
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14.9 . FINFREFIRE

2. EEFINMIE RV qeow2 ARG, IFRUECIZEMIEERE, AR GB NHR(UE
EE K
B ESITHECI ARG, BAELEICIEEE T, ARREEENEERME
FHMRR, EEEFEEORRITH, HPRMNINEESS 0227 “EREMIERE
e IEfEFIRET PRTRRIMEFEIRE AR,

0 =R ZHEERR

SUSE 2R T iEFRIN: raw M qcow2,

3. ERIEIBRFHHEEMEMREX MG, BEEIRERE, RGREAAUTERZ—:

o HERIGE

e CDROM ig#&: FAVFEAEZEMBVHEEIRE,
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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. BXEFERANFAER, BENE 1TE "W

ZEFRIV
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B2 14.2 | RINFHAIEHI SR
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FRIBEE— VM Guest B{EAEH, TPM,

14.9 fEAEIMIEE2EA CD/DVD-ROM 128

KVM @2 EiZiAi0) VM 4RSS 28 L4 IRIRsh28 534 18) 1SO BRE K235 VM Guest 19 CD #1
DVD-ROM, EETFIH CD 5§ DVD 6% I1SO Mg, E{ER dd:

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

Z5% CD/DVD-ROM IZEARME VM Guest, IFHITLATRIE:
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4, BHHESTTHIR(E. IEEAITE VM Guest RIFRIFIEA T
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14.12 R EWL PCligsE1E/kE] VM Guest

AUBEERE TN PCIIZEIEIKE Guest (PCIEI&B) - ¥ PCIIRHRIEIKIIFE VM Guest /5, BR
FEMIEK, TUEENLETEERZIKE, HM VM Guest i RBEFAIZIKE. LEINEERITT/R
ZHR VM EVRSBEEFAEE VFIO A SR-I0V FYZRFFFRINER,

14.12.1 EREIMIEEEA PCligE
BT A2 BRI S P R A ESTR B8 4 A3 BEHIFRR PCI IR & HE7REI VM Guest:

1. WEEMHEESEPRIE D VM Guest THTHEITHI G, AREFIE > AT IHREI4H
TIHLE

2. BEFNEG, AREANERPIERE PCl ENEEER. BOEMEERATA PClIIEE
AR,

LT
it HED)  XMLKX)
[URE 9N EMiEED):
= B 0000:00:00:0 Intel Corporation 440BX/ZX/DX - 82443BX/ZX/DX Host bridge
B 5z 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
k- L 0000:00:0F:0 VMware SVGA Il Adapter
< @E 0000:00:10:0 Broadcom / LS153c1030 PCI-X Fusion-MPT Dual Ultra320 SCSI
& USB EHRE 0000:02:00:0 VMware USB1.1 UHCI Controller

0000:02:01:0 VMware USB2 EHCI Controller

-
L BE=ntc]

0 g

= BEEF

@ usB EHER

& TPM

& RIS

<& Panic B

Virtlo VSOCK

14.15 : Fi0PClig&

3. 7ERH PCIIEEMFIRA, EREEZIBL Guest BUIKE, BHTHAIA.
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@ ==: SLES11SP4KVM Guest

£68. % SLES 11 SP4 KVM Guest B9 2! QEMU &AM (pc-i440fx-2.0 REZhk4s) L,
BRIATRTE Guest FREEE acpiphp &R, SR IRIR A B8 /B MR M4 1& & AdE
WIheE, EBFohEHZIER, 15EH modprobe acpiphp @<, WAILUEETE /etc/
modprobe.conf.local X#H7AHM install acpiphp /bin/true RE&IEHIZ
1EIR,

SE: B QEMU Q35 I+ EMZEARIE KVM Guest

£ QEMU Q35 1HEMZEEA) KVM Guest K FB PCI #5fh, HEFEE—1 pcie-root
1EHIZSAE 1 pcie- root-port ITH88. pcie- root TR AL IFRIER. 81
pcie-root-port IFHIZSZHFHAIEIR—1 PCle 1&%&., PClITHIST ERdER, HlLt,
NREPIEIRE PCle g &1, IBHENMIIFIIXIFFRMEZ pcie-root-port
=828, ATLURIN— pcie-to-pci-bridge FHIZERLFHERIBR PClII&E,
BXAE QEMU ITEHZEEM PCI FRIMNVIFARE S, BB https://libvirt.org/pci-
hotplug.htmla,

14.13 B FH1 USB 15&FF5/xEI VM Guest

518REN PCIIEE (BT 14.12 7T “FE4 PCHZEIEIREI UM Guest” ) 24, &AL
HIZEEN USB 1I8F18TKE Guest, 1§ USB I&EIEIREIEN VM Guest 5, FRIFEFIEK, &
MEFEN LT EERZILE, HM VM Guest B ARBEFEBIZIRE,

14.13.1 (FEHEMVIEIEZSHNIN USB 185F
SEARBINEIRSE TN USB 18&F15/KEI VM Guest, 1BRITUTETE:
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1. WEHEPWEERFIED VM Guest THTAEIZH G, AREFIE > AT HRE 4

TIHLE

2. BEANEG, AREAMNERPESE USB EHliREREN. BOAMIEERAA USB ik

FHFIR,

¥ EN USB i&&$5KEI VM Guest | SLES 15 SP4
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e

B iEmle

Fi% EHliR&(D):

A H Il @ [
oz
H

<l #0O

<l mHa

<l fzE

& PCIENIRS
B sh

B Watchdog
0 xXt#R%

= Bk

@ usBEHER
3 TPM

& BHERE
5 Panic EEE
= Virtio VSOCK

14.16 : FINUSBI&&H

. 7ERJ A USB Ig&RIFIRF, HEE

BERD B4 T AER A ME R F.

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

HGH(Q) SEHk(F)

EB(EELE Guest INigE ., BEHTMHIA. T USBI&E

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

FRtfIAo
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15 fE/A virsh EZE EINA

S IS SITLEER virsh REEEIW (VM), DUILBREIMYEIESS. 8
virsh s]LUEHI VM BOIRTS. 4RiE VM IECE, EEE VM TBEIB—8F . T
BERENBWNEMER virsh KEIE VM,

15.1 Zm¥E VM &
VM BRER§74E /etc/Libvirt/qemu/ SREVE XML SCHM, EABIITHIR:

#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-q35-2.0'>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:

> sudo virsh list --inactive

SNRIEHY VM Guest TELLFIFRF, MREEA RO IRIBHEE |

> sudo virsh edit NAME OF VM GUEST

EREFELZAT, virsh Z1RHE RelaxNG HZELEUEEHIEN.

15.2 BEoUTHEAIRE

fEA virt-install TEZER, VM Guest Uit ENEEBRIAN pc-q35, IHENLBEEETE
VM Guest BeEXHHH type TtEA:

<type arch='x86 64' machine='pc-q35-2.3'>hvm</type>

THEAGTERSE 7 NS EENN q35 iTBVIRE, {8 q35 ®Ri—M Intel* &H4E, EHE
FEPCle, %% 12D USB IO, FH#F SATAFI IOMMU,

338 15.1 : EEITEMN SR

1. &R VM Guest BB TFIFENRES:

> sudo virsh list --inactive
Id Name State

- sles15 shut off

2. 4REELE VM Guest NERE :

> sudo virsh edit slesl5
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3. B machine B4RIEER S pc-q35-2.0:
<type arch='x86 64' machine='pc-q35-2.0'>hvm</type>
4, EF5H VM Guest:
> sudo virsh start slesl5
5. BEBEMTENREZEEEN. EFRE VM Guest HIBITUTHL:

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

O =R HENEREREY
BEALKENZRES LAY QEMU ARZAEY (140, & VM ENIRS A KEFIRS EH)
1ER VM Guest I B E R AR B RMBA ARE. BHITIRE, 15T VM EHVRS2S
LfEMH gemu-system-x86_64 -M help &<,
FRONTENEE (HU0 pc-i440fx) STERFER. WREH VM Guest {37E pc-
1440fx-1. X i+ EHNER Fir1T, RITRIVEINEHT pc-1440Tx-2. X, XEERAILA
FMATENEX P EFMHMELE, HRFEERTUEFERS,

15.3 ECBBREEEFINEE

libvirt AT EIEA—ARINNBABEIEREFE (XLEEEASHERTESRR) ,
ERIEAFRE B BMZERIIEE. fla0, Xen RZIFEIABH PClI B, HAERAEBISE
RERLEIHEE, BILAER virsh REEEBREERZFINEE. EF VM Guest BBEXHHHY
<features> &, HRIERZFESZITINEE, I Xen EBHI:

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

</xen>
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</features>

REEXRFERBLN VM Guest,

BXFAEER, BB MW https://libvirt.org/formatdomain.html#elementsFeatures 2 k&
libvirt B9 {Domain XML format) (38 XML &) FMPE “Hypervisor features” (BRE
HREFIIEE) —To

154 PFcE CPU

ATLUEA virsh RECERMEL VM Guest FIEHA CPU IR Z B 1%, PIUEXR S ERLE VM Guest
BEFIAMERAK CPU E, UK CPU RS KEINEESE, U NN BIRIENR VM Guest B9E FH
CPUIEE,

15.4.1 FCE CPU#HE

HECHY CPU $RE6E727E /etc/libvirt/qemu/ F VM Guest XML ERE X4 HH vepu JTT&
A

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

RIS, R VM Guest BECT —1 CPU, TERIEIZIHEAUNEIELL I Eoss VM Guest BY
CPU &

1. EER VM Guest BB TFIFEINRES:

> sudo virsh list --inactive
Id Name State

sles15 shut off

2. JRIBIA VM Guest FIERE :

> sudo virsh edit slesl5

3. ENSECHY CPU B &E:
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<vcpu placement='static'>2</vcpu>

4, ERE VM Guest:

> sudo virsh start slesl5

5. & VM F1 CPU ERBEEN.

> sudo virsh vcpuinfo sledl5

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

B R LATE VM Guest IETEIGTRIEERN CPU #1&, mILAFEE CPU, RERET VM Guest BB
BB MR AIEET, R, TR CPU, RERKAZITIR 1 B8], WU TFREERMME
$BIEE CPU M 2 NERATIE X IR AT 4 1N

156

1.

WELHAITELZ vepu THEL

> sudo virsh vcpucount slesl5 | grep live
maximum live 4

current live 2

2. BEFigeERIR CPU BEB kil 4 1

> sudo virsh setvcpus slesl5 --count 4 --live

3. ELHFIMNEL vepu IHEIIERT N 4 1

> sudo virsh vcpucount slesl5 | grep live
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maximum live

current live

O ==: B2 2551 CPU
£ KVM ] LUE X CPU $E#8id 255 MY VM Guest, BEBESEHRFINIEEE A BEBED
FE1T VM Guest, HERIE ioapic IhgE, FEFER IOMMU ZEARINE] VM Guest,
TERERT 288 4 CPU HIRFIEEE.

<domain>
<vcpu placement='static'>288</vcpu>
<features>
<ioapic driver='gemu'/>
</features>
<devices>
<iommu model='intel'>
<driver intremap='on' eim='on'/>
</iommu>
</devices>

</domain>

1542 FECECPUZES

A VM Guest 2FF8Y CPU BUEFFSEMmi%Z VM Guest FETHTEGR E, 2R\ CPU BISR4E
BH—#%& 5 host-model B9 CPU &=,

<cpu mode='host-model'/>

8 CPU 2= host-model &) VM Guest B, libvirt 2¥EHEHN CPU RS EHIZ] VM
Guest EXH, AILITE virsh capabilities Y5 FMMEREHIZE] VM Guest EXBIEM,
CPU B2 SHIThEE,

S—#hEi#E CPU X Z host-passthrough,

<cpu mode='host-passthrough'/>
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/8 CPU &1 host-passthrough B VM Guest B, ¥§1% VM Guest 121t5 VM EH1AR
528 CPU e 48BN CPU, 2 libvirt BYE{L host-model CPU FgERRf VM Guest T{Ef
HETFERY CPU THEERY, ZB!SHEERER. ERLE R THEE host-passthrough CPU &
=, B0, EEITARFEE 4TB B9 VM Guest BY, host-passthrough CPU X EETHAEE
HTFBEMNEHE, ¥ host-passthrough CPU R A VM Guest R aEF 5 ZI G HREBEHEHR
VM EHARS 280

£ host-passthrough CPU #&2EY, MAIUZBAEENTIEE. LU FEER I VM Guest
RIES5EN CPU T2ERR CPU, B vmx IhEE,

<cpu mode='host-passthrough'>
<feature policy='disable' name='vmx'/>
</cpu>

custom CPU RAEZS—MERRN, AFEXAIEEERAEENZEEZHMEN CPU.
a0, EENEE Nehalem. IvyBridge #1 SandyBridge CPU B98#&7, AILUERES
Nehalem CPU B¢ S8 custom CPU I 3KEZE VM Guest,

<cpu mode='custom' match='exact'>

<model fallback='allow'>Nehalem</model>
<feature policy='require' name='vme'/>
<feature policy='require' name='ds'/>
<feature policy='require' name='acpi'/>
<feature policy='require' name='ss'/>
<feature policy='require' name='ht'/>
<feature policy='require' name='tm'/>
<feature policy='require' name='pbe'/>
<feature policy='require' name='dtes64'/>
<feature policy='require' name='monitor'/>
<feature policy='require' name='ds cpl'/>
<feature policy='require' name='vmx'/>
<feature policy='require' name='est'/>
<feature policy='require' name='tm2'/>
<feature policy='require' name='xtpr'/>
<feature policy='require' name='pdcm'/>

<feature policy='require' name='dca'/>

<feature policy='require'

<feature
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policy="'require'

name="'rdtscp'/>

name='invtsc'/>
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</cpu>

BX libvirt B9 CPU B SHRIMEIMBNFAER, 1SN https://libvirt.org/
formatdomain.html#cpu-model-and-topology # L8 CPU B SFNAH ST,

15.5 BEA5|FiEkIn
AILATE 0os TeEFHEI VM Guest 95| FxE, HINE R TFIR:

<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>

HRFIRERTFMMNEE: hd M cdrom, BCEERMRT SKFR5IFIRE, EREIF, hd1E

cdrom ZHi5|5,

15.5.1 EN5|FRF

VM Guest 895 | SiiEE8d XML BEE X HFRNSRINFRKR <. AT RFIUEHE, ELATE
22 VM Guest 95| FIi7,

1. ¥TH VM Guest B9 XML B2 &,

> sudo virsh edit slesl5

2. BERAIG|IFIRERIRF.

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

3. BIEE VM Guest BY BIOS AR5 | SRERNES IFIMFEE EEN.

15.5.2 (ERHEEA%ZSIS

FEREERZS | S0 UM EN LEEFZNRIZM initrd 515, £ kernel # initrd TEFIEE
XN HFHERR

<0S>

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

<0S>

ERBEER%ZSIS, BHITUTRE:
1. TFF VM Guest B9 XML EC& :

> sudo virsh edit slesl5

2. 7 os TTEADB, HI— kernel TTRUKREN ERZHRIERE:
<kernel>/root/f8-1386-vmlinuz</kernel>

3. A initrd STEUKREMN L initrd XHERIERIZ:
;igitrd>/root/f8-i386-initrd</initrd>

4. BEh VM UMFTRZE | F:

> sudo virsh start slesl5
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15.6 BECEARFIEC

XA LUMER virsh RECE 2 EC48 VM Guest IRFEE, ZECEETETE memory ToEH, BEFE

X7 5|1FBY 8 VM Guest DECHIERAARTF. FiER currentMemory JTEE X 74 VM Guest

KISEPRATE. currentMemory AILUINF memory, X#¥, FAEILATE VM Guest IETEIE{TAIIE AN
(T K) NF. HNREBE currentMemory, MEZIAMES memory FTtERIEER,

AILUBI 4REE VM Guest ELERIAERNEFIRE, BIFER, BERRSETREISEEN. UTH

B BRANMANE VM Guest BN 4G ATE5| &, BREERILUY EZ 8G:

1. TFF VM Guest B9 XML EC & :

> sudo virsh edit slesl5

2. #ZE memory TtEHIEE N 8G:
<memory unit='KiB'>8388608</memory>

3. 0% currentMemory JTEREFE, BEERFMNEI memory JTETEH, FIEEEENRN
4G:

[...]
<memory unit='KiB'>8388608</memory>

<currentMemory unit='KiB'>4194304</currentMemory>

[...]

% VM Guest IE7Ein1TES, AILAEA setmem FapSEXRREFEL B UTRAIERNAMERNEFES
Aotganz) 8G:

1. ¥0& VM Guest WIIERNTFISZE :

> sudo virsh dominfo slesl5 | grep memory
Max memory: 8388608 KiB
Used memory: 4194608 KiB

2. KEABREFENR 8G:

161 BB M7ESED | SLES 15 SP4



> sudo virsh setmem slesl5 8388608

3. REEEMNAFIRE:

> sudo virsh dominfo slesl5 | grep memory
Max memory: 8388608 KiB
Used memory: 8388608 KiB

O ==: KKRE VM Guest

RFEKR 4TB HESH VM Guest BRI IER host-passthrough CPU 5,

15.7 7A0A PCligg&

E(FH virsh 35 PCIIE&EIEIREI VM Guest, IHHITUTEE:

1. fRIREEIKEI VM Guest B9FEN] PCI 18T, E TEBRGIH, FHNERK— DEC MKIEIK
Fl| Guest:

> sudo lspci -nn
[...]

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

loaal

BieTigE ID (EAFIHA 03:07.0)

2. £ virsh nodedev-dumpxml ID WEBXIGEIFMES. BIRELID, BHIK
% 1D (03:07.0) PFHESHARBEIRNTNL. FAH “pci_0000_" ERLERE
2% pci 0000 03 07 0.

> 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>
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<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>

BT SAMINEENE (FEE LELEATIER XML ARE) -
3. NENMARZF LD BEIRE, ARRKEEEE VM Guest:

> sudo virsh nodedev-detach pci_0000_03 07_0
Device pci 0000 03 07 0 detached

() =R: ZMEEPCIIRE
FRALZRFLR (ThEEREIRE) I PM (BREEE) JFRENZINEE PCIIKE
B, REMVM EVARS B BEHAEINEE. HTReRRA, BMgEHUnER
B, R VM EHARSEIHEM VM Guest HTEFERIREHIENITIEE, libvirt ¥
E4IEIKIZILE.

4, . Bk, HEMINEEEM TGRS, ARG, #=0, 24=3, A
=17, IEE =0, MR EMIRFIENE:

> printf "<address domain='0x%x' bus='0x%x' slot='0x%x"' function='0x%x"'/>
\n" 03780

XRE|IATER:

<address domain='0x0' bus='0x3' slot='0x7"' function='0x0'/>
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5. EEMIE LisiT virsh edit, HERA LE—PMERTE <devices> SR TIRE
I

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

</hostdev>

O &7 seEASFSBERNLR
libvirt B[iR% PCI IREM ML IEER . SHHFAIE. EZEER
T, libvirt BEMIERDEFEVEAEILE WREE) . EREIGHE.
Rz g RgEHEER viio-pcl FEMNFAEHAT, MFREIRSE, HELL
I E MR ARRIGERY, libvirt 2¥I&&M viio-pci BUESE, REEBH
B ERRBIRER. NRIRFFAZE, WAFSHIRFEREFIESIEREEZ
FIURTEIREABEEFERZE, IEXEIGEEES ENIREEHBETTH.

Z EE/RAGIF, managed='yes' EMRTNRFETEN, BERRBUIBAFTZTER
N, BELEMNYIRFIEE nanaged="no "', WRXEM, FEM virsh nodedev-
detach #l virsh nodedev-reattach sF < IEHEXIRENTZF. EBEH VM Guest Z
i, EisfTvirsh nodedev-detach pci_ 0000 03 07 0 LMEHNEIESE. MR
VM Guest Ki&1T, &EEJLUETT virsh nodedev-reattach pci_ 0000 03 07_0, fF
& AMHENER,

6. XA VM Guest, HZH SELinux (MIREEEENEIET) o

> sudo setsebool -P virt_use_sysfs 1

7. B VM Guest LUfEHEIKEY PCIIR&ERIA:

> sudo virsh start slesl5
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@ ==: SLES11SP4KVM Guest

£68% SLES11 SP4 KVM Guest B937EY QEMU & (pc-i440fx-2.0 HEFhRAS) L,
FRIARETE Guest 3E acpiphp #&iR, WAMEEEIARIR 7 GBS FRRAR AN LRI E RIE
WIheE, EBFohEHZIER, 15EH modprobe acpiphp @<, WAILUEETE /etc/
modprobe.conf.local X&HHNM install acpiphp /bin/true RBohEHZ
1EIR,

BE: FH QEMU Q35 i+&W3SE!HY KVM Guest

f£A QEMU Q35 I+ EH1ZLEAY KVM Guest XA PCI #R%h, EFREE—1{ pcie-root
=HIZEM £ pcie-root-port i¥H28. pcie-root ITHISE A #FHhEK. 81
pcie-root-port IFHIBEZIFHUEIR— PCle 1&%, PClIITHISS T EHUER, Hit,
NREPIEIRD PCle i FBE L1, IBHERMIIFIXIFRMES pcie-root-port
1=HI28, ATLURII— pcie-to-pci-bridge #HI2s kT FHUERIB PCl i&Eo
BXAE QEMU i+EMNAERH PCIRFNNEAER, 1BEM https://libvirt.org/pci-
hotplug.html 2,

15.7.1 IBMZHEYPCIE&

ANT%FFIBMZ, QEMU § &Y PCl ®R-ALl, MECAIFERETINIEMLE. <zpci/>
Libvirt FEERRINT WIEIMNYEMSE: uid M fido uid RRAFEXBIIRIRSE, fid &R
PCI DHEEFRIRTT, XLBMRANER, WRFEE, RAARERATNPRNEBDEMNXLERL,
BEEEHEHE S zPCIEMYE, BERUTRAIEX:

<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='0x00000000'/>

</address>

</controller>

<interface type='bridge'>
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<source bridge='virbr0'/>

<model type='virtio'/>

<address type='pci' domain='0x0000' bus='0x01' slot='0x01' function='0x0'>
<zpci uid='0x0007' fid='0x00000003'/>

</address>

</interface>

15.8 7f0 USB1&&

E(FH virsh 3§ USB 1§&18/KE VM Guest, FHITUTTE:
1. #RREIEIREI VM Guest BYFEAHT USB 8% :

> sudo lsusb
[...]

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

I8 AR ID #7an D, TEARFIFR, MR ID /90557, D 2221,

2. &R EiE1T virsh edit, HER _ E—PIRSHETE <devicess> Ea RN TIZE
I

<hostdev mode='subsystem' type='usb'>
<source startupPolicy='optional'>
<vendor id='0557'/>
<product id='2221'/>
</source>
</hostdev>

) =R HEE/ RSt

WNRARER <vendor/># <product/> ID EX EHNI&E, ERILRES 15.7 7
AN PCIEET PETRBGERTF N PCLIEERIIR(E[ER <address/> T o

3. X VM Guest, HEA SELinux JIREBIEGEENLIET)
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> sudo setsebool -P virt_use_sysfs 1

4. B30 VM Guest AEHSIRAY PCIIR&E R

> sudo virsh start slesl5

15.9 700 SR-I0V %%

FEFER 1/0 B (SR-10V) B9 PCle iIgEEEBERIHFR, RAEE LEERZM&E. &
REANED “ig&E” $5IKEI VM Guest,

SR-10V BSMEIBMG EiET W 4R (PCI-SIG) BXERBIERIIT W AESE. HANA T YIEINEE (PF) FE
PAIHEE (VF)o PF 2R TEEMEEIRENSTE PCle I8, PF IR B EIEIRE. VF IEECER
BEAENERBRXER — ENXREeBEUE, RENREINEER. BT VF FEEFREN
PCle TheE, ENIRERAIEL EEZFRIMZHF SR-10V A BETHIRAM#IEN VF. e £ VFE
RABENETHIGE 256 1 (AL, FFHOAUKME, RAEHEN5121) o ERFRIFIE
F, WEAMEEVRZ, RIS VFHEEER.

159.1 ZEK
B SR-I0V, BAFEUTEK:
o 35 SR-I0VBIME (M SUSE Linux Enterprise Server 15 714, BHEMEX#HF SR-I0V)

o LIFEHEINLEY AMD64/Intel 64 4T (AMD-V 8 Intel VT-x) , BXiFHER, 55
METILLITH “KUMBEHEENR"

o ZFENGHEIBKAICH4E (AMD-Vi 5 Intel VT-d)

e libvirt 0.9.10 XFEZHRA

o INARF LT EHHEE SR-10V IKchizF

° FEEZE: VFIO A SR-I0V BV Z RS ERMN ENEE

o EIEIRE| VM Guest B9 VF B9 PCI #th3it51 3%
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) #B7: KERSEESEXIFSRIOV
A LUBIEIETT Ispei Mig&EBY PClHERFTHIRENE X ZIKF B E X HF SR-I0V BIE R
45 SR-I0V Mg A RIRE LM FHITHEE

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

Q ’x&E: 7E8I3 VM Guest BHFAN SR-I0V &%
B MEARIREE 15.9.2 1 “LEEANACE SR-I0V EAHIKENERE" HETRELE VM ENARS
2%, A RIERAVNILE VM Guest BYEE RN SR-I0V i& &,

15.9.2 EHHEE SR-IOV EHIRchIZRF
SIFEFANIAM VF, BIEENRY LR — 3% SRIOV MIEER.

. EEHISIEFZH, BT Lspcl RKARAIERERMNEINF, TERHERT Ninm
[ Intel 82576NS M-ERY Lspci itk :

> sudo /sbin/lspci | grep 82576

01:00.0 Ethernet controller: Intel Corporation 82576NS Gigabit Network
Connection (rev 01)

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

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

04:00.1 Ethernet controller: Intel Corporation 82576NS Gigabit Network

Connection (rev 01)

MRKICMEIN-F, FIeEEREAKRTE BIOS/EFI RZARGEMEER. ERNERTER
R EIMESZRS, 1FEE XN BIOS FRIILE,

2. 1517 Lsmod RICEZR B ELEH SR-10V RahigF. T FTENTAIF, BATFREREEHT
Intel 82576NS RI-=HY igh IXEhiZF MR <IRE] T —H4ER. XRTEEHZIKER.
NRZEBLHRRENEAER, MRTAKEHIZKDIEF,
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> sudo /sbhin/lsmod | egrep "~igbh "
igb 185649 0

3. MREEHRER, BRI UTIR, WREREH SR-I0V REpEF, FEAERIE
SR-I0V IkEpiER, AEBERMREIERF. €A rmmod EFHIKENEF. TERRHISEH
{ Intel 82576NS W-~AYIE SR-I0V IRThiz/F:

> sudo /sbin/rmmod igbvf
4, FE5{EF modprobe f$ 3R SR-10V IXEHIZF — AMISTE VF BEK (max_vfs):

> sudo /sbin/modprobe igb max_vfs=8

5, A LUEE SYSFS HEHIREhTER
1. B UKWISEREYIE NICBI PCIID:

> sudo lspci | grep Eth

06:00.0 Ethernet controller: Emulex Corporation OneConnect NIC (Skyhawk)
(rev 10)

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

2. EEAVF, E@E sriov_numvfs SEOXFEEHM VF 2.
> sudo echo 1 > /sys/bus/pci/devices/0000:06:00.1/sriov_numvfs
3. REEEBEEE VFNIC:

> 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, SRENAT A VF MR AEE:
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> sudo lspci -vvv -s 06:00.1 | grep 'Initial VFs'
Initial VFs: 32, Total VFs: 32, Number of VFs: 0,

Function Dependency Link: 01

5. B /etc/systemd/system/before.service X, BF7E5|S0iB1T SYSFS £
VF:

[Unit]

Before=

[Servicel

Type=oneshot

RemainAfterExit=true

ExecStart=/bin/bash -c "echo 1 > /sys/bus/pci/devices/0000:06:00.1/

sriov_numvfs"

# beware, executable is run directly, not through a shell, check the man
pages

# systemd.service and systemd.unit for full syntax

[Install]

# target in which to start the service

WantedBy=multi-user.target

#WantedBy=graphical.target

6. EBTH VM ZHi, ZEQEIEM /etc/init.d/after.local f{id (BFHE NIC) B
S—MRSE X (after-local.service), TN VM BT ERBED:

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

Requires=libvirtd.service

[Service]

Type=oneshot

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

RemainAfterExit=true

[Install]
WantedBy=multi-user.target

7. BlbkXHEHIE /etc/systemd/system,
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#! /bin/sh
# ...

virsh nodedev-detach pci 0000 _06 08 0O

BEeR7FER /etc/init.d/after. local,

01:00.0 Ethernet
Connection (rev

01:00.1 Ethernet
Connection (rev

01:10.0 Ethernet
01)

01:10.1 Ethernet
01)

01:10.2 Ethernet
01)

[...]

04:00.0 Ethernet
Connection (rev
04:00.1 Ethernet
Connection (rev
04:10.0 Ethernet
01)

04:10.1 Ethernet
01)

04:10.2 Ethernet
01)

[...]

15.9.3 B VF N

controller:

01)

controller:

01)

controller:

controller:

controller:

controller:

01)

controller:

01)

controller:

controller:

controller:

8. E3|R1TEAMN, ARREFEAIIZNE—TFR,
IOV IxzhiZRr. SNSRBEMINEREL SR-I0V IBEhiEF, BNIZ=

Bz ﬁlspc1npv$_z7§%f§€ E2 SR-

ZIESMY VF 17

Intel Corporation 82576NS Gigabit Network

Intel

Intel

Intel

Intel

Intel

Intel

Intel

Intel

Intel

Corporation

Corporation

Corporation

Corporation

Corporation

Corporation

Corporation

Corporation

Corporation

ZNI0E] VM Guest

82576NS Gigabit Network

82576 Virtual Function (rev

82576 Virtual Function (rev

82576 Virtual Function (rev

82576NS Gigabit Network

82576NS Gigabit Network

82576 Virtual Function (rev

82576 Virtual Function (rev

82576 Virtual Function (rev

£ VM EHARSS 88 LIEMIRE SR-I0V HEfH/E, (ErIiF VF AINZEI VM Guest, Alt, EHREEFUR

R,
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312 15.2 : I8 VF MEEig&HRMEME VM GUEST
TEHHNIZERNERHEHE. B2V EEBIRNEIGE BN EIE,

172

1. fEA virsh nodedev-list ap<REVEEHSIKAY VF BY PCI i K H X W AY

PF. % 15.9.27 “LE#HAACE SR-I0V EVIRENTER" FEIREY Lspel Hid Ry
WFE (fiN01:00.0304:00.1) BLIFER: AINTHIZR “pci_0000_"
BESMa BN TR Alt, LspciFIHAY PCIID “04:00.0” &4 virsh 7l
9 “pci_0000_04_00_0" , FEMIRGIFILET Intel 82576NS M-EHISE = NiEO#Y PC

ID:

> sudo virsh nodedev-list | grep 0000 04 _

pci_0000_04_00_0
pci_0000 04 _00_1
pci 0000 04 10 0
pci 0060 04 10 1
pci 0000 04 10 2
pci 0000 04 10 3
pci 0000 04 10 4
pci 0000 04 10 5
pci 0000 04 10 6
pci 0000 04 10 7
pci 0000 04 11 0
pci 0000 04 11 1
pci 0000 04 11 2
pci 0000 04 11 3
pci 0000 04 11 4
pci 6000 04 11 5

AR NIRRT PF, EIRTR VF,

2. WEEFMBY VF B9 PCIID

iZ{TLAF virsh nodedev-dumpxml &5%:

> 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>
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<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 RELUTEHE:
e <domain>0</domain>
* <bus>4</bus>
¢ <slot>16</slot>
e <function>0</function>

3. BIE— MG XML XX (130 /tmp/vf-interface.xml) , HFEEIE VF MKRIES
AINEELAE VM Guest FREERIEIR, ZXHEVECASWTFAIRHNAR:

<interface type='hostdev'>@

<source>
<address type='pci' domain='0' bus='1l1l' slot='16"' function='0'2/>@
</source>

</interface>

@ VFRMACHIARERE; XESISENG, MAC ISR, £/ hostdev
L “Ege” AIUANIMEIRER, SRESISENEEERENEE VM Guest AIW
Kigg, HAMAC It ReAT, M@t HIIXME, libvirt 5IA\T hostdev
ERTFEREIKIREZEIRE MBI ERNEIE.

@ IBTELLAMETE E— PIRENAVEIE,

4, IFRKFEHEEIIEN, WEEFEHEREE VM Guest, BEIZIKE M Guest fERA, 15
FTREMNENDE:
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> sudo virsh nodedev-detach pci_0000_04_10_0

5. ¥ VF #0ORMEIIME VM Guest:

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

3% GUEST 424 VM Guest f93si&. D 5% UUID, --OPTION &3 FHIEAH—I:

--persistent
LEIRTALL R RN ENH AV KA ME XML H, t5h, WIRIHIEEIETT, MEHAEN
"&o

--config
IR R Rk A XML, BMEETEE T2, 8&E FRSIREARER
£ VM Guest H1,

--live

IR REIE TR, MRELTFIEERS, WREFEAK. RETRX
AMRBIE XML A, EIEH TOREISIEE VM Guest g R Al Ao

--current
LR IR HETIRES. R FIEEDRE, KEFRMEKAE XML f,
FILETX5IREMNEIH. RSEATFEDRS, MWESHENLE, BEFAaFER
INEIRAME XML A,

6. EHE VFIEO, FFA virsh detach-device #5%, & $HIES FEFRYIAYE
I,

15.9.4 =S ECBAAY VF

WMREIZIBE 15937 5 VF WNLZEEANE VM Guest” HFFIRLEES A HTE VM Guest BY
BEERENXT VF B PCI sk, 1th3E Guest BiRMTRE IS —aFEN. ZENIKITE PCl Btk E
RN E EEHERENEY, SNERBHZAERUIER VM Guest Bt &,
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B—MAERER—INES SRI0V IGEFE VF BIGEMeIEE libvirt WK, ZiE, VM
Guest 5| BItMLE, X VM Guest BohlY, RAEH=2REHESDEE VF. H VM Guest &
IERY, % VF RR[E1E A, alEEM Guest fEH,

15.9.4.1 1E VM ENIRSE 25 EFEH VF ME X L

TEBMNEE SR SR-10V ig& el T — ML EFRE VF B9, ZigEavIEThaEE (PF) i F
FEHRBIMLEIZO etho £

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

BEIN EFERLME, B ERCHREREFERIXHE (Fe /tmp/passthrough.xml) &, A
EHITUTH S, BIEIE etho B SR-10V i858 PF BULIRMRIZEOZR:

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

15.9.4.2 R VM Guest Ec & AfERMAAT VF

TER VM Guest I EIEOE X RGIERE 15.9.4.1 7 “7£ UM EAARSS 28 EEH VE ALE MW
227 B SR-I0V IRF IR HPIIEA VF, Guest BUREEIEY, libvirt BhkESZ PF
KEXHIFRE VF BY513R,

<interface type='network'>

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

EE—MEMA L VF MEXBIMER VM Guest JBEhfa, RIGKEXRY VF 5K, Ak, BEEN L

iZ{T virsh net-dumpxml passthrough,

<network connections='1'>
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<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='0x1'/>
<address type='pci' domain='0x0000' bus='0x02' slot='0x10"' function='0x3'/>
<address type='pci' domain='0x0000' bus='0x02"' slot='0x10' function='0x5'/>
<address type='pci' domain='0x0000' bus='0x02' slot='0x10' function='0x7'/>
<address type='pci' domain='0x0000' bus='0x02' slot='0x11l"' function='0x1'/>
<address type='pci' domain='0x0000' bus='0x02' slot='0x11l' function='0x3'/>
<address type='pci' domain='0x0000' bus='0x02' slot='0x11l' function='0x5'/>

</forward>

</network>

15.10 FIHiEEmIgE

RE virsh B ERNGIATIE VM EARS B[BHEHEEEIH VM Guest BIFRFIRE, BE
A LUBTIETT A T e <7 BERENFE VM Guest WFAIBEIRE !

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

filan:

> sudo virsh dumpxml slesl2 | -e xpath /domain/devices/hostdev
Found 2 nodes:
-- NODE --
<hostdev mode="subsystem" type="pci" managed="yes">
<driver name="xen" />
<source>
<address domain="0x0000" bus="0x0a" slot="0x10" function="0Ox1" />
</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" />
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</source>
<address type="pci" domain="0x0000" bus="0x00" slot="0x0b" function="0x0" />
</hostdev>

@ . @ <interface type='hostdev's iR
SR-IOV R%

JFi@Eid <interface type='hostdev's> #F&EE| VM EHARSZ28HY SR-I0V i&%, F
EFAARRER XPath &Eif:

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

15.11 EEfEFIRE
BETFIRETE disk TRPEN. —HR) disk TEEHS VRS, THLR M RESNRE:

° type BMHEREINEEIREIFRE. BMEN file. block. dir. network %

volume,

* device BMIETRIUNMEIMA VM Guest BIERFAAFHE. B9, PIsERVERIRERTE
floppy. disk. cdrom,

THEEREENFE:
o driver@ B RahiZFMEL%, VM Guest EAIKEITZFM S RIS B EIZ S,

* target THEBEMBEETRE VM Guest FEIFFAMNIRERT. EXEEENELRE
M, ZBMEX BT IREmEGERE4RIE

TERERHBINENSEFIRERINE VM Guest:
1. /RiEME VM Guest MERE

> sudo virsh edit slesl5

2. 7 disk TTEREE, ERBEY type A device —#EHMM disk TE:
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<disk type='file' device='disk'>

3. I8 driver TEHFERIIAE:

<driver name='gemu' type='qcow2'/>

4, SIBR—MEERE, BIEMENEEIREIFRIR:

> sudo qemu-img create -f qcow2 /var/lib/libvirt/images/slesl5.qcow2 326G

5. FNEERIRRIRRREE

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

6. EX VM Guest FRYEREER URATIRFHEEN 24!

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

7. ERHERVM:

> sudo virsh start slesl5

IMIE, FEFILEE VM Guest BIERFAFRIZAIHEER,

15.12 ECEERHIZRIRE

—RIERT, libvirt £1R#E VM Guest ERMEIISZEXI BohEIRITHIER. MR VM Guest
B4 PCI#1 SCSIi&%, libvirt FBRIEIEFHEIE PCI F1 SCSI #5428, Libvirt XaIRFET
BREREFIIEHIZE (6190 KVYM VM Guest B virtio-serial 54128, 3 Xen VM Guest
B9 xenbus 1=HI28) 2%, RERINTHISRRELET —RBER THIAERTRK, EEXL
BElh, EEFhRREHIZZRERM. 5190, virtio-serial ITHIZFOREFEEFE ZinM, ;E
xenbus =R A RERE E LN HE L BRI,

Xenbus ZHIZFFIREFZ ETF, ©RYEME Xen FEPNILEHVITHIZE. WR VM Guest B85
WEHEMN/FHMNEIKZS, WITHIZSIEEEFTLZNF. Xen B max_grant_frames BHIKE
ER L MENMHIHEZAFRSECL S VM Guest BY xenbus 15HI28,
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RINE R EAZHIBERTEBAH, BEEAE1/0I&EHI VM Guest LUK 1/0 BER TEHE
AREsHTFENNFERMAE MR, TR xen-diag K& dom0 5 VM Guest I
FiFIERA max_grant_frames B, VM Guest ARIETEIETT:

> sudo virsh list

Id Name State
0 Domain-0 running
3 slel5spl running

> sudo xen-diag gnttab query size 0

domid=0: nr_frames=1, max nr_ frames=256

> sudo xen-diag gnttab query size 3

domid=3: nr frames=3, max nr_ frames=32

slel5spl Guest (NfERAT 32 MIARRY 3 4, SNRELM T 1EsEREH B A B SIS HmiEk
RRE, BEfEA virshig KizE. &F Guest FBEXHHHI <controller type='xenbus'>
17, FHRM maxGrantFrames 67T

> sudo virsh edit slel5spl
<controller type='xenbus' index='0' maxGrantFrames='40"'/>

RIEEXRFHERBE Guest, B7E, xen-diag LN IZaEREMNEN:

> sudo xen-diag gnttab query size 3
domid=3: nr_frames=3, max nr_frames=40

5 maxGrantFrames #{}, xenbus 1ZHI28t1Z5F maxEventChannels, BHEEEMUTFF
EA T, EISEANME RS EINIRIEF N EEERNE, S hER T IEEsENF
¥, & KE vCPU M/iFZHEINILEBI VM Guest RIREE B A ABIAE 1023, BT
2% maxGrantFrames BB#¥ & maxEventChannels:

> sudo virsh edit slel5spl
<controller type='xenbus' index='0' maxGrantFrames='128"
maxEventChannels='2047"/>

BXFMER, BEM https://libvirt.org/formatdomain.html#elementsControllers 2 _E
libvirt B9 {Domain XML format) (3 XML #&=X) FMPE “Controllers” (ITHIZZ) —To

179 FCE1=HI281% % | SLES 15 SP4


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

15.13 ECEMBIRE

EREM SRR, REEEXMINKER S, REEE XML ECE BRI ECHY VRAM £3¢
2D/3D hNik.

15.13.1 EXPDEH VRAM =
1. miEINE VM Guest BIECE :
> sudo virsh edit slesl5

2. EHSECHY VRAM K/)N:

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

</model>

</video>

3. BIEEREIWEESEPRIRERKNE VM i VRAM EREEEN.

15.13.2 X 2D/3D NIRRT
1. EIVE VM Guest HORRE :

> sudo virsh edit slesl5
2. S H/2HF 2D/3D 1R, BHEMNMER accel3d #l accel2d BYE:

<video>

<model>

<acceleration accel3d='yes' accel2d='no'>
</model>

</video>
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() &= B 2D/3D ik
A virtio M vbox MSRiIGE2HF 2D/3D MK, TiETEEHMMINILE LS ALtThEE.

15.14 BEMEI5E

TR virsh BEEINNEIS SR E TS Ho

https://libvirt.org/formatdomain.html#elementsDriverBackendOptions # izt T HX
libvirt MKEOMEHNEZH T,

15.14.1 {ERAZ%FAT virtio-net I2FH MR IERE

ZPAF virtio-net THEEARIF VM Guest BIEHA CPU H1TEHIE, FELLILURA ML EEE, BXE
Z—MER, HBNE 33.3.3T “EHEZMAY virtio-net IT-RAMLEERE” -

ENFFER VM Guest BEZPAY virtio-net, 1HIBERE 1517 “HiEVMELE" HARGRIEH
XML ECE, HIRWTAREEREM&EO:

<interface type='network'>

[...]

<model type='virtio'/>

<driver name='vhost' queues='NUMBER OF QUEUES'/>
</interface>

15.15 f£F macvtap = VM FEAARS28M 5=

£ Macvtap BT VM Guest EEIMEOEIFEZZI ENNEIZO, EF macvtap BIZOT BT
VM ENARSBMEZEO, SEMARUAME BB MAC #illt, &%, SRLIHERAT
f VM Guest 1 VM ENRS SBIAEIZERE VM EHBRS 2EZM RN Lo
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Q ¥E: Macvtap FEES Linux MIFHEERER
Macvtap FEES B&EER! Linux MFHINSEOREFER. E=156)Z macvtap #O2Z
g, IEEBRMSFRAYEZO,

Q & M macvtap 7 VM Guest 5 VM EHARSS 82 iali@ifl
£ macvtap B, — VM Guest RIS HEMZ 1 VM Guest @ifl, HrI5MLK_ERIHEH I
HENEH. BF, 1% VM Guest TESAFIBITER VM ENARSS ZE . XEFERY
macvtap 174, ERES VM EHIRSZ 23IB AR MIEFIEE macvtap MBI ARBE xR, M
VM Guest # NZM#fiHE L FIYIERORRET ALE#E VM VRS 2EH IP Hik. [
B, KRB VM ENARSS SR P R HAX 2B O RET AR macvtap T
% %I VM Guest,

libvirt B iEEZOLEE direct ZHFETF macvtap BIEINMLEEO, Fi0:

<interface type='direct'>
<mac address='aa:bb:cc:dd:ee:ff'/>
<source dev='ethOQ' mode='bridge'/>
<model type='virtio'/>

</interface>

FILAfERS mode BIE#EH] macvtap IRERIRIFIET. TEMIIRETR T ZBMERRTERER
S NMERVIRER:

* vepa: 1P VM Guest B1ER R IXEI SN, MR BRIBIRZR T VM Guest, iz VM
Guest FR7ERY VM ENARSS 88 5 BLRIKIRARSS 2848, AR AXLEELIFHSHF VEPA BIRTT
(NS B EEAZHF VEPA) k[EFZ VM EHARS 28,

* bridge: FEBIRSFKREAR— VM EHARS B[ EEEIXEI BT macvtap 188, K
FAMBERSEFLT bridge IRINA BEEZ®EIE, MRAEP—MKELT vepa R, N
FEEAXEF VEPA BIRIT
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 private: K RERAEZISMEEMRINT; XS @EITINERER BN KKXFIER, HHIK
ERRHAEE VM 4RSS, A EE E&XEIE— VM EAMRSE LB VM
Guest, NRFREBFILELT private IR, RKERELIE.

e passthrough: BIAMEZEOREERANENN—FHRIR. BAEEREIIE
O, FIF virtio VM Guest B MAC it S ERFMER, S ZIEOREZIEO L
B VLAN &£, EFE, £ passthrough BT, WEZORTHE, BEMNMEOE
IKEI VM Guest fffH 5 VM N ARSZ 2B M &R, LFILERE, 7£ passthrough R
TEESE SR-I0V EiMIhEEFS TR E VM Guest,

15.16 ZRAREFESIKEE

RESEKE I KYM BIZRIAEDTL, 1&&FENARMNE VM Guest, ELEFTETE VM Guest BY
XML EEERARNtbTE, B2, WREHFEREREEERE VM Guest FEBHRESEK, FHZUW
TFERRI&E model="none":

<devices>
<memballoon model='none'/>

</device>

15.17 BEEZNIaMas (REk)

libvirt FERICKEEEE ST A28 EER VM Guest RYHRST4I o

O ==: T Xen X
Xen BREEERFAZIFVKILE,

id#2 15.3 : Bk

1. HEMHETESEITH, K xf86-video-gxl HHEEEEFELEE VM Guest H:

> rpm -q xf86-video-qgxl
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2. KHIVM Guest, FHIRIRE 1517 “4iE VM ECE” FFRFRRIEE XML iCE.
3. REEMERNESESEN “gxl” :

<video>

<model type='qgxl' ... />
4. BERESHETE heads SHMEME 115K 2, fFI0:

<video>

<model type='qgxl' ram='65536"' vram='65536"' vgamem='16384' heads='2"
primary='yes'/>

<alias name='videoO'/>

<address type='pci' domain='0x0000' bus='0x00' slot='0x01"' function='0x0"'/
>

</video>

5. BEMNECE N Spice 2R MA=Z VNC:
<graphics type='spice' port='5916' autoport='yes' listen='0.0.0.0'>

<listen type='address' address='0.0.0.0'/>
</graphics>

6. BEIEIAWHER virt-viewer EEZIHE /R, Fl0:
> virt-viewer --connect gemu+ssh://USER@VM HOST/system

7. VM F&Reh, EREEEATHEERN VM, HEBEEHEERIA

8. £ VM Guest FEHEFF RS (Xorg) fa, EFEMNE > T8> Bngs 2 THA— 1 HE
O, EhaERETNENENRE T,
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15.18 ¥ IBM Z ERynN&&Eczs HiE Rl KVM Guest

15.18.1 &Y

IBM Z it BN INZRE G AR —ELANThEE, FINERPENER. ERHFERZRME, KVM
AP XENFERBENEBZEE BT Guest, XEKE, BREBREF T EMER Guest
512%2"5—'.' E’\JL—lﬂo

15.18.2 ZAERZA

RENBUAIE IBM Z EH _EWMNZEEEFIHE R TF KVM Guest, Z3IZEEUTERS
o

o XFEN EREHAIRTHIE R RN ZHE A as Fig,
o % vfio-ap KEHiEF.
o BINEEhasFIRIEIRE viio-ap REHTER.

* 3% Guest B B H{EANNZERES.

15.18.3 ZEXK
* QEMU/Libvirt MU HBEERREAE

°* AFETHIZM vfio ap Ml vfio mdev ERIREFEENURIERLK LA,

15.18.4 EmEERcEEZERTF KVM EA4
1. K vfio ap# vfio mdev RIZIERERTEEHEFEN L

> lsmod | grep vfio
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MBEA—MERRTIL, BFEEE, fl0:

> sudo modprobe vfio mdev

2. EENLOIE—THRYMDEV 188, HRBEEERNZILE:

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 = 0

3. RAENZESXPEEZT AT KVM Guest RUILE:

> 1ls -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 card0@@ -> ../../../devices/ap/card00/

FURGIF, ZiKERF 0T 16, AT SBAEEERIG (HMC) ECEBLE, FER
TN RIER 16 FH 2R 22,

4, FEALITHESX zcrypt BROEEI28:

> lszcrypt
CARD.DOMAIN TYPE MODE STATUS REQUEST CNT

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

FFiRIEECS -

> cat /sys/bus/ap/apmask
OXffffffffffffffffffffffffffffffffffffffffffffffffrffffrfffrffffffef
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echo -0x0 | sudo tee /sys/bus/ap/apmask
OX7ffFffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffef

Rkt

> cat /sys/bus/ap/agmask
OXfffffffffffffffffffffffrffffffffrffffrfffrrfffrrffrrfffrreffrreefe
echo -0x0 | sudo tee /sys/bus/ap/agmask
OXfffffdfffffffffffffffffrrfffrfffrrfffrfffrrfffrrffrrfffrrfffreee

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

> sudo echo +0x0 > /sys/devices/vfio ap/matrix/${uuid}/assign_adapter
> echo +0x16 | sudo tee /sys/devices/vfio_ap/matrix/${uuid}/assign_domain
> echo +0x16 | sudo tee /sys/devices/vfio ap/matrix/${uuid}/

assign control domain

6. RICECERIFERE:

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

7. QIB—PMIVM (BRE 10E “Guest 2" ) HEFEVBK, HERRBRI VM, 3¢
FXEMIER, BHRE VM BEXF.

8. ¥ VM HYECE B fER MDEV 187 .

> sudo virsh edit VM NAME

[...]

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

</hostdev>

[...]

9. EFTIVM:

> sudo virsh reboot VM NAME
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10. EREF Guest HRIWZIEA2E 2B IFE:

> lszcrypt

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

00.0016 CEX5C CCA-Coproc online 1

15.18.5 FEZZER
o E6E “LEEIMLANT PIEMANET EBIMLATENRZE,

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

e https://bugs.launchpad.net/ubuntu/+source/linux/+bug/1787405 2 HigHT —A%EL
RFFHIIIZ,

e https://www.kernel.org/doc/html/latest/driver-api/vfio-mediated-device.html2 #
BT VFIO 1A% (MDEV) BUAZR LS,
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16 Xen F| KVM B9 TF215Rs

FeE RSS2 EE R TR KVM EEIMEERR S, TR S ABERE—1 R
RKHEET Xen WIAIREEE KVM, BRIIESHE AR TR Ba0R Xen VM ##29 KVM,
2, B—IMEAFERGEEETRE Xen EMHIHEHRA KVM, TERESMIIZAIEEBERIT
XIFRE

O ==: FxiHIBTE
SUSE A2 AN PFIANER S, HIHEENHBRIENIES.

16.1 {EF virt-v2v % KVM

AEC S AR EMTMIMIEBREEER (B30 Xen) FAE libvirt FrEER KVM
BIfER.

() #=: Microsoft Windows Guest
EEERNBUAIGER Linux Guest, 3 virt-v2v %4 Microsoft Windows Guest
5% Linux Guest BUZ2MEFE, RARI M EIMHIREHFEF & (VMDP) A EBBERFR
Blo EIAWIKEHIERFEE XY (https://documentation.suse.com/sle-vmdp/) 2 R EpIhIR
77 B X VMDP By Windows Guest BIE 24T,

16.1.1 virt-v2v &7

virt-v2v 2— 1 an<17ITR, rIRIMNBRBAEREZFTR VM Guest ##07E Libvirt EIE
B9 KVM L£iB17, WIRAIRE, EREEIRHIEIWIFERFEIME virtio IK&hiEF. TEEXH
IR ERFMBREERFTIR:

ZHFH) GUEST 12{ERS
e SUSE Linux Enterprise Server

* openSUSE
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* Red Hat Enterprise Linux

* Fedora

e Microsoft Windows Server 2003 #1 2008
ERRBAEERER

e Xen
ZR BB REIRERF

e KVM (H libvirt &I®)

16.1.2 Zivirt-v2v
L virt-v2v I IERE S
> sudo zypper install virt-v2v

I5IEME, virt-v2v EE root 351, FEEEELL root H95EE sudo iz1T712LTE,

16.1.3 JEEREIAMI

Q & BuditHBHRHG
UNER7E SLES 12 SP1 Sk A _EiE1T virt-v2v, IO BGE S, NS EIAL
BB b EETE SLES 12 SP2 i E Sk Ein1T, el LIZRILSE,

WATTE Xen BIMWIPLERIANZ, ERFRSHITIVGRE, BEEMIILIZETT zypper in
kernel-default,

16.1.4 RFEMWERAE Libvirt BIEH KVM FiB1T

virt-v2v Ai§ Xen BREERERF PR IMAFFIRAE Libvirt EIEM KVM FiEfT. BT
fRAX libvirt M virsh B9IFAEE, BEEWE | 25 A Libvirt BEEM o Lt
4h, virt-v2v FM0T (man 1 virt-v2v) FHIFAHE virt-v2v s S1TIEIHTT 7588,
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HIREIMWLZ AT, BSBTRUA TR
72 16.1 | EERIITE

1. BIEFREVARRMAETE M,
virt-v2v S REPWIAEES SRR libvirt FAIEEMNAiEE (RIAHEMER
AL . AIUFRAEMWIEIERS virsh 8l ZHM, BXIFHAESR, BFENFE0221
“FHEMWIEIEREEMEFIRSE MFE2.17 “FA virsh EEFEEFRE o

2. EERHRLEIEO,
KERIRHEIWIEESE A VM EAARS 2R EHARMMKIZO, ZiEO@EE— M.
WMREARENIZEO, 1E8T YaST > 245 > WEISE > A0 > WIHFeIEE,

Q iE: MKigEmmRET
EFRIIEDR, TTRERIR Xen N EHIMKILEIETE KVM BArEN AR
LK. Fli0, PIEESIE Xen MIAF bro BREFEIZHIALY KVM RLEI&E. /etc/
virt-v2v.conf T —LRGIRG . ZERAXLEMST, FRIEREEHN XML
A, HRARU <! -- 0 - -> RS RENER D, Fli0:

<network type='bridge' name='bro's>
<network type='network' name='default'/>
</network>

O =7 TWF
MR EB R AN, EIMYEESS ] LLEEMEIE—

virt-v2v WEARGSIEZNT:

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

input_method
BMANFEBUT®M: libvirt 8 libvirtxml, BXFMEE, S M SOURCE VM

= 57&0
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storage_pool
BB N BREMWERIFREE M,

source_vm
EERAREI . EEBURAT INPUT METHOD 23k: WNRHANAER libvirt, Fig

7 libvirt BRI Z . TR ER libvirtxml, EHEEE S libvirt SIS XML XX
HHIERR,

Q i=E: it
EREINNSSRAERARE, TERATEFIEMNNBNMEREMG, BB EMN
M—RRRZFE 10 H¥EtEl, BNREMVIERNEEIREGIEEXR, BRINETESK

RZ.

16.1.4.1 ETF libvirt XML R 4HYL 1R

ATIGBAINAIER Libvirt XML BCE X4 st Xen EEPML. WIRENBEEZIT KVM LR
BERRF, WEGMEALGZE. BREAMEN LA UERREMIA libvirt XML XK

HrAg| A libvirt E735t,

1. FEUEREIMAAY Libvirt XML 38R,

O =7 FEXML X
EREUREVIAY Libvirt XML X4, EHATIE Xen RIZ T IEITENIRIER S

MBREERBEINESISEBAT KVM BIFE, 158 HES|R[E Xen W%, EiE
libvirt XML X4, ARBEE5|S[E KVM IF1R,

B, iR virsh THSEEHA :

# virsh list
Id Name State

2 slesl2 xen running
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3.

loaal

sles12 xen BEFIRAVREEMN. M7E, SHE XML HRKEFEI slesl2 xen.xml:

# virsh dumpxml slesl2 xen > slesl2 xen.xml

. MKVM ENNAEREAEHEREGRIZEREH. T —aitB %R, RIFIER

S5EFITERE, BfER XML EZEMEMENHITRRE, AJRFEEFNENRRI,

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

O =T S5mE
FEBRRFIEEFIFX, FEEFOIREEMGESE Libvirt fEFt. FH
XML R S HRUES 4, virt-v2v #ERQNEIIEHE, HtikinxLe
R,

1B1T virt-v2v LU KYM EH

# virt-v2v slesl2 xen.xml@ \

-1 LIBVIRTXML® \

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

-on slesl2 kvm@®

O ET Xen BUEEIMAIEY XML iR,
@O virt-v2v M libvirt XML SXIREVE X REIMIAE B.

© BHEBIREIWEEIRGIEFL, FHRFP, RERERER
remote host.example.comR552889 NFS = /exported dir t,

O ET KVM BYBEREIMIEER EA LRI bro,
0 BiEMNIEESRR N sles12 _kvm, LUHSREINE EIWALER A,

16.1.4.2 ETF libvirt iHE AR
INRIE(HIE Xen FIE(T Libvirt, ITHMEESISE KM BREEREEF, Wit =REM.
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1. HEEERRIRAYEIMAAY Libvirt 53,

# virsh list
Id Name State

2 slesl2 xen running

slesl2 xen EEHHBVEREIANL.
2. IB1T virt-v2v IR KVM RZHMAL:

# virt-v2v slesl2 xen@ \
-1 libvirt® \

-0s storage pool® \
--network eth0@ \

-of qcow2@® \

-0oa sparse@® \

-on slesl2 kvm

BT Xen BIEHAAVIRR

virt-v2v REZBESEN libvirt EEEREE XIREMANE R
EFRHAEIREOF IR EEAM Libvirt fEF BT,

FRE Guest W#f (ML) #HREZE A EIRRIML,
BRIV R BRE RV TN, SKFFRIEDUA raw B¢ gcow,

Pl Guest R B R R AH IR IUE B ERRT

@ ®© 6 ©6 0O

16.1.4.3 3HRITAZ Xen EEIA

NREFBRRIETEEN LI Xen B, k5 EIEEER. BT virt-v2vi@d ssh
EEEZEEN, EEHEREN_EEREIETT SSH RS
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Q ¥=: £O% SSHiAM
M SLES 12 SP2 748, virt-v2v EXK@EIFLXO <L SSH ANEREIZEEN. XEkE
FA ssh-agent AN—MER SSH BIRRIEE. BEXXHEMAT, 5SS man ssh-

keygen #lman ssh-add, (Z2A5E{LIERE) ,E 23 & “fFA OpenSSH {RIFMLE 1%
£ LHRETIFEHAEE.

BEIEERAE libvirt &%, BMRITEEVMEXERERE UR, ETENREP, ZEE
M&7 remote_host.example.com, FHEHNAFEN root. & URI IO TFIR:

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

BX libvirt &% URIB9IFAE R, 1S https://libvirt.org/uri.html 2,

1. HBERBRIEITIZEINIAY Libvirt {2,

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

1 slesl2 xen running

sles12 xen E@EFIRAVEEIMUNo
2. EABEEM virt-v2v S S TRFRR:

# virt-v2v slesl2 xen \

-1 libvirt \

-ic xen+ssh://root@remote host.example.com/ \
-0s local storage pool \

--bridge bro
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16.1.5 BITHIRBVEII

virt-v2v W2 G, BRA -on EZTHEENZFREIZE—NHEY Libvirt i3, tNREX
IEE -on, BERSFEEMVABERNZTR. EILIEA virsh S{EMH EIESREIE Libvirt
T BEEIEH Guest,

O =7 Z318itEM
MREBERRSE 16,1427 “EF Libvirt SFZ005H" PETIARTE Xen F5EREHE, 1]
RERBESISEMN, HEMIF Xen RIZ#HTTSIS

16.2 Xen Z) KVM B9FEhTEF5

16.2.1 —fgfiA

ENERRIMWIEIERRAEEE libvirt EHTERE; AXEFEHMAER, BBMW https://
libvirt.org/ 7o SFMEXMBITEMNSIELL, ERBEZHME — libvirt AILEF
8, XFTZBREERER, AEReNnEZEEEURENNEINRE, REENE, EF
RES—HMKREREEENUN. Eit, AXEEFNA libvirt RS S.

—RRIER T, M Xen FHE KVM ERITUTEERSE:
1. B[R Xen VM Guest FIF D EIZ,
2. A% LHEFE TFHEIAME Guest FYEL,

3. JRERBX Xen VM Guest WIER, FHREEFA KVM HFDL,

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

Z&: LEERTRE
LB VM Guest IETEIE1TH, oA Xen SEBHFRE| KVM, iE1THHY KVM FLZE VM
Guest Z g1, BIXEXFARIE Xen VM Guest,
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16.2.2 19 Xen VM Guest
EZD Xen VM Guest, BERITUTSE:
1. IABEETRE A Xen Guest FITEE ID/E

> sudo virsh list --all

Id Name State
0 Domain-0 running
1 SLES11SP3 running

[...]

2. X Guest, RGBT X Guest IRIERATER virsh HATLCRIE:
> sudo virsh shutdown SLES11SP3

3. BHECEEMNE XML X,
> sudo virsh dumpxml SLES11SP3 > slesllsp3.xml

4, FINHHEMREX . £/ cp 3 rsync S RIZEMEIZA, BicE, HRIFHEIEIRE

Z(FHA md5sum F5SHRE RIS,
5. BpMEXHEZE, BRIUERUTHSEXBE Guest

> sudo virsh start SLES11SP3

16.2.3 H[EFFREPME Guest BIEX

WRIEMFEEIME Xen Guest #1T7:EF, BLHEUTER. EOJLIFEH guestfs-tools i
1T Guest B FLERY Guest EHITIEIR(E,

O ==

LHERTHFPRNERG, S5THH VM Guest B XBIMESIHFIE TR ETE Xen TfE
Fo
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16.2.3.1 ZEIIAANX

L5 F=51%

RERNAZZ G, BAREZHERELANLSIF Xen Guest, FARFRFAR51Fo

5EfE Xen Guest HAEEMUEG LATE KVM BREIRIZER MERA 2], 1BRFRIZMEGAIEEE Xen B
EEEFNERTSIS. X—ESXFEEIKE Xen Guest IFHEEE, AAE(TEEES—MF
BBy Xen A%, FRBERTETER GRUB 2 5| SmME2s,

1.

198

3FF SLES 11, ¥ /etc/sysconfig/kernel X, ¥rZ INITRD MODULES £#%,
BEAMUEREIRFIE Xen Bohizrr, FHIG TN virtio FohizF. &

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

3+F SLES 12, £ /etc/dracut.conf.d/*.conf H#¥Z xenblk xennet, HEE(]

B#iA virtio blk virtio pci virtio net virtio balloon

FEPME Xen Guest IZTTHFIER Xen NiZ. BTE KVM TFiB1T Guest, BEELZEIRIAAN
o

Q iFE: RiAzERE

T EEIME Guest, BEFLRERINAZ, BNEERE,

7 Xen Guest E%iN rpm -q kernel-default, LUIARIARNZEREERE, MRk
L%, {5fEM zypper in kernel-default #{1T&%E,

AT ATTE KYM T51F Guest WAZ A A BB virtio (FEINML) EapizR. /T
TUTHLHIARE N, FEXISR 5.3.18-8 BN ERINZARZ

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

virtio*
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/lib/modules/5.3.18-8-default/kernel/drivers/block/virtio blk.ko
/1lib/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

3. EHfi /etc/fstab, KAEMETFIREM xvda EXA vdao

4, FH5|ISMEEREE, 7€ Xen Guest £ rpm -q grub2, LIfilA GRUB2 2EER
o WIRKZEE, 1AfEF zypper in grub2 #H{T&E,
M7E, FHMRENRIANZIESARINRIER A SIS, LI, X/ EFOIERs|IBREE
T Xen NG EBIRIZELITIEDL, ERILUER YaST (/‘zﬁéﬁ>§|vmik%§) HFOIITILIE
o

° FILFRAE Linux 5ISXET, UHEEIES|SHRBEI:
> cat /boot/grub2/grub.cfg | grep 'menuentry '
BIEREHRENTENFS (MEBFHEITE .
o BHIGHBMINS ISR
> sudo grub2-set-default N
BN B A Z A ERNG | SRETRES

o TH /etc/default/grub #1T44E, HZE$ GRUB CMDLINE LINUX DEFAULT
#1 GRUB_CMDLINE LINUX RECOVERY &I, EBRSHEFIIHFETF Xen BNLEHIFR
B51H. ETEARGIF, &L

root=/dev/xvdal disk=/dev/xvda console=xvc

B

root=/dev/vdal disk=/dev/vda

EAER, BREEERY xve LEUFHS (FI50 xvcd) BIFFBESIA,
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5. Bt /boot/grub2 g /boot/grub2-efi BHF (LLVMFEENERAE) FH
device.map. EFTEMEFIZEM xvda B2 vda,

6. ERNHHRINLE, 1BIE1T

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

16.2.3.2 E# Guest LITE KVM F5|&
1. BFRAGLUERRINABETIEGRIG, YWHEENIEHE, HERR xve? TF5 875 %,

> 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. E#f /etc/securetty X, ¥ xvcO Bl ttySo,

16.2.4 ¥ Xen VM Guest EdE

BN BUASHEIS Xen VM Guest WERE, LUK T BEIZIEIZ Guest {9 KVM Guest &\
E libvirt PEMNESLHERRE BN

16.2.4.1 S Xen VM Guest Bt &
BESH Guest WELBEHREFRIFE N X4EF, Flun:

> sudo virsh dumpxml SLES11SP3

<domain type='xen'>
<name>SLES11SP3</name>
<uuid>fa9ead4d7-8f95-30c0O-bce9-9e58ffcabeb2</uuid>
<memory>524288</memory>

<currentMemory>524288</currentMemory>

200 2% Xen VM Guest ECE | SLES 15 SP4



<vcpu>1l</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/lib/xen/bin/gemu-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>

https://libvirt.org/formatdomain.html 2 E3RMHETH X VM Guest F#iREY libvirt XML #&T0EY
ﬁﬂ{%l@\o

16.2.4.2 3F Guest ELBEM—RSEX

BREEXNF LAY Xen Guest XML FeEHIT—E—RRIHEELR, HAIEHE KVM BREEREF Tz
7o LIPS 2 ESMEAF EME Guest 19ER, 15EE, ENARKEKETHATEERST
BIFRE XML Tt
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O =7 EENLE
AT RRXMLEEXHFHIT R, BNXEPEFER XPath &%, a0, NERT

<domain> tRi2HHY <name>,

<domain>
<name>slesllsp3</name>

</domain>

5 EA XPath 332 /domain/names

1. ¥ /domain TR type BMEM xen BEH kvm,
2. XPBf /domain/bootloader ;T&EF 57

3. &B& /domain/bootloader args Jt&EP5

4, ¥ /domain/os/type FTtEEM Linux BXA hvm,
5. 7£ /domain/os 7t& Tl <boot dev="hd"/>,

6. 7£ /domain/os/type JtEFAM arch B, AESHIEN arch="x86 64" &
arch="1686"

7. % /domain/devices/emulator ;JtE&EM /usr/lib/xen/bin/gemu-dm' EXH /

usr/bin/qgemu-kvme
8. XS5 FEIMKE (PV) Guest XEXIEMHEEFHITUTEX:

* ¥§ /domain/devices/disk/driver B9 name BM4M file XA gemu, REHR
N type BHLUEEHELT, Fl0, BROEMEIE raw # qcow2,

e ¥% /domain/devices/disk/target 7tZ&M dev BMEM xvda BER vda.
* ¥% /domain/devices/disk/target 7tZER bus BMEM xen B virtios.
9. MBI MEZEORHITUTEL:

* YN8 /domain/devices/interface FENX T model, BEEH type BEHEEEX

A virtio
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<model type="virtio”>

o MIBRFRHE /domain/devices/interface/script #43,

o fifg dev BMELL vif. vnet 8¢ veth FFkBIFRE /domain/devices/
interface/target ;t&, MRFEANEREEXME, 15 dev EF X NIZB 1T

10. %% /domain/devices/console TTEEZHD (WNREE) o

11. %R /domain/devices/serial TtEED (WREFE) o

12. ¥ /domain/devices/input JtZRI bus BMEM xen B ps2.

13. 7 /domain/devices TR TR TE XAFSIKINEERN TR,

@

203

<memballoon model="virtio"/>

RR: I8EE

<target dev='hda' bus='ide' /> THITEBMEE TE Guest IRIERF LT
1, dev BMHIET “BIE /EEW. BITERIELMEERMIZEEBTS Guest 181
AZEHPANEE BN, AlLt, ERIeFEERNG|SMER 1T LAVRLRMSY, i,
INR S| SINEFB[IFEARER S hda2, B KVM EEMA sda2, 55| SMEEH<L1T
M

[...] root=/dev/hda2 resume=/dev/hdal [...]
B

[...] root=/dev/sda2 resume=/dev/sdal [...]

MR BFEIME xvda &, BRHEERN

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

EM, VM Guest JEIE4£7E KVM IFEH5| S,
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16.2.4.3 HBE1r KVM Guest ft &

K ERFRE U, B KVM Guest WRA BB TFIR:

<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='qgemu' type="raw"/>
<source file='/var/lib/libvirt/images/
SLES 11 SP2 Je0S.x86 64-0.0.2 para.raw'/>
<target dev='vda' bus='virtio'/>
</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>

BEREFRFIENEEI THENGD, FIg0, REH SLES11SP3.xml, SANEZXHE,
E2EHIEIBIAN /etc/libvirt/qemu B9,
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16.2.5 1E# VM Guest

B VM Guest EEEFH X Guest 1 ERAL N ENERZ G, 1BXRIFIRI Xen Guest H7E
KVM BEEIBER FiiTH = EIRE,

. Ll root B MIEHIEE1T shutdown -h now, LL%iF Xen EH_EH Guest,

[

2. RIEFEEFHIS VM Guest XKEXRVHZE X . ERIABCEERIG Xen HEERSUHM /var/
lib/xen/images EfZ] /var/lib/kvm/images, WMREZRIFKBIZE VM Guest, N
AIREBELL root B19EIE /var/1lib/kvm/images BFo

3. SUEHE, AREIEME libvirt F:

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

4, RIOHT Guest BB EETE KVM EEEH.
> virsh list —-all
5. IRz G, EaIEEBR:

> sudo virsh start SLES11SP3
Domain SLES11SP3 started

16.3 EZER

BX libvirt BUFER, 1EEMW https://libvirt.org 2,
https://libvirt.org/formatdomain.html 2 E3IRMHETHX libvirt XML EXHIEZAT,

https://documentation.suse.com/ 2 E£# SUSE Linux Enterprise Server X#HigIt T H X
Xen F KVM EHMERIFA(E S
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18
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20
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i TR EEERFAITNEE

HEZRFRT 207

VM Guest BY$HigE 210
libguestfs 212

QEMU Guest I8 225

W4 TPM 184028 228

B VM Guest BIARRAEfE 231



17 WEERZRFEI

17.1 HARHEER?

% =R T INREREE P EENARBIENIENRF. YVIEREEEN T REFA—ITUR
HEINEE. WTEMEE, REER VM EARSSE0AE, ERLURBEETAY (B, @&dikE
HZER)

17.2 HERZEFRIIIFRIE

BE, MEEEMEROINEEEANEFSHE. SRAPIEFIEREGEN, RIERFE
SN BEWMRET. IREBEFTELRE, WIRFRASIREFHURERLER, MAEM
B2 P E AR A R

# 1 FiER

B 1 FiER B 1 FiER
4 >
LI i
EEONE R
< <

I

SHIR
2
>
AP
FEORE
<

B 17.1: ZEENE

17.3 HEZEEFHNE

IR EIVEF IR Guest ITEABIER(FMEE. ERILIBSMUEFIRI. HMERER
ANEFFRANAGRIZESEEE,
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17.4 EINEEZEEFRI
NBRIEEEEES, WHAREAEE, 51 Guest BAFUGERL TEHRAZ—

writeback (B[H)
writeback BERENEER. BRENABTKEENEEFTE, =M Guest IRESAE
TR. EEEERMEMEFIZENIRR. KA Guest WEIMEEERS SN BRIERE,
FElLb Guest FEAS IR K ERIHF 6 < REEIHUBETE M

writethrough (EF)
RYEERBIBRRRIFEFERER, TRENRERENETH. Guest WEIMETFSHEI2S
BRBAEEBEETE, ALt Guest TELZRIF S REIBIUETEM,

none (F)
SOOI FNER, A EANEERTEAEEIEFSHEFEEZEARE. AFNAEEARNE
MMEEES NFIFE, LPrMEFIREA RS NREIRENESM, AL Guest BIRE
MBS e SRR EFEEBRIEFEX 8. IWENEY FEIZH R ENRVEE,

unsafe (JFR2)
IR BT EERIER, IARE TR Guest KIZMNFIERIFM<S, FRLEXEG®E
AR EEEMREEE, MAROENEERERNERBIBHIN, IRE Guest REEHA
EIRTRERE A, EXFE~ITIEAEEEER.

directsync (EiER¥)
RYCRBIRRRIBEREHRIINEEZE, THENEERENETR. HER
EMNFEE, ATRFFRFRERFN Guest,

17.5 ZEFERIVMIBEETENE

writethrough. none. directsync
3 Guest MFRARIRFEARFHTH, XERARMARELEHER, WFAREHF
REM Guest, FEEAEEHEERD,
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writeback (F[a])
HEAETE RN Guest TFAEB NEE, HKHT Guest IRFE L IXRIFer < RS H R M &
USRS EE S, IR AE Guest EENZEMIENEIRHIBERRNNIG, HIERERE
BNREIRENERRESEEANARRR I EF L EHEFENEE,

unsafe (IERL)
HEREMTFBEEERE, RS EEZE Guest RIFTHS, XEKSE, THHESHEIE
ERMNEES,.

17.6 ZFRIVHISEN TSR

EEEFHESRHIZFLNTBNERE. Bal, ReEEMA rawfl qcow2 BUER#HTERIE
%, MRFEABHEXHRS, VWFABEFRATMZIFLNTS, B, R\ none RFRILFH
TEIREY/ B NHZEFHHITERER,

libvirt BIEERESRESHRRNEISRBENTIEE. R Guest fEFIEETRENH
AL, #EARRFEMNHERICHAIHE, NEREZRSATIURRZREFER. FRIER
ZEERILE N none, BN libvirt FAaFEH. Fd, ERILUBIETHE APIHER -
unsafe” ETCRBH LIRS, LR virsh 9255, Fl40,

> virsh migrate --live --unsafe

0O &7
EiGE MO native, EEFERTEIEN none, WMRFEAR—FEFIRI, N AIOE
TR YR EIZEAIAE threads,
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18 VM Guest NS E

£ VM Guest RIS HEIRRIAT (8] 2 P HY —BUER AR TR, RIS /EMRRIETa] XY
TRENBREFEIEE, BEHTT VM Guest SERTEBRIFRF Mo

©) #F: VM ARS8 LRI
SRZUERINTE VM ENBARSS 28 LRI EMRVETE], FId0, BEIER NTP REIM (BXi¥
MER, BEN (SiEEE) ,£38FE “EANTPEDHIE )

18.1 KVM: f£R kvm_clock

KVM $E#i85d kvm_clock IRhiZFe a9 AL BT ¥, SRZUERINAERA kvm clocko
21517 Linux B9 VM Guest PERU T an <R IOEZ R EREH kvm_clock KapizRz:

> 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

ERELRIFER TR, 57T VM Guest FIEBITIATEHD, Wizt kvm-

clock:

> cat /sys/devices/system/clocksource/clocksource@/current clocksource

© ==: kvm-clock MINTP

£ kvm-clock BY, EBiX[ERITE VM Guest R NTP, FH1E VM RS HtfEA
NTP,
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18.1.1 EHMITEHEZA

FEIE kvm-clock BRITNERT Windows* I#1E &%, 3T Windows*, i&fER Windows
B} B AR T AT BRI .

18.2 Xen REHMWIETIMISE

£ Xen 4 #, BEBRATE Xen EH5 Guest Z[8li# 1T EIRIF BV IIESHHIE /proc/sys/
xen/independent wallclock. SIANTHEZEIED tsc mode, LLIEIIEEFERAEITER
#2315 Guest BYjE]5 Xen BRSZEREIFT IS E. HEIAME “0° EEBRARZEEHFIRGIFR,

Bx tsc_mode WEZATS, S0 xen-tscmode FHTT (man 7 xen-tscmode),
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19 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,

19.1 VM Guest 12 1EHER

19.1.1 VM Guest $21EXfE

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 BEHIT . RGIEMUFRIFE, BIENITENHEFERNS —TRHLIRRRE,
AJRE R FEENE R BRI,

o B2 BHERGHENEIFRETE root AR, NRREFIMEIMEH, Hith
R M#IZFE TR LU R E AR

c BEREIR. EHSIENMERENEMAHNITREERNNT R, NRETMHENG
TERBRE T A EMRHAITEIE, AIRERSREME EPMLIEHIE LI E thia)H,
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19.1.2 libguestfs BYi& it FiE

libguestfs C EFRFREMGIE. HRIFEREMYL (VM Guest) MG, ERREERT
Perl (https://libguestfs.org/guestfs-perl.3.html) #. Python (https://libguestfs.org/guestfs-
python.3.html) 2. PHP ({X[R 64 {iit&E4) #1 Ruby (https://libguestfs.org/guestfs-
ruby.3.html) 7 NEMIBSHE. libguestfs T root WPREIAT IR VM Guest FEERM1E, Hig
1 2% RGP e R R AR R,

libguestfs 2 HiFZ BT IHRIFER VM Guest BERESARN TR, XET ERMANTIN
BE: ETEMLWIE Guest AZPEISXMH. BEHIZAT VM Guest #1TER. MAUE R/ BHESIE)
FRITMER. BIE Guest. 1T V2V EL P2V T, HITEM. 5efE VM Guest. A8TUIWHERFEEE
BEEE K]

TE: xEXK

PINTEER B LA libguestfs TR, XulgERFHH VM Guest & EFEEIR

o libguestfs TESZIAEIEEXEM, B EBEIST—%K.

g, KEMHBIHWLESE --ro (RIF) &, ER]LUER R a5 < KEXE ST BE
Mo ZERBIAIRELLIREIZHA—E, B LU THEEITITIIXEL,

19.2 RHERE
libguestfs @it 4 MR EIRMH:
e libguestfs0: #RMHECHE
* guestfs-data: BEEHIGRINERNEEXMH (E7F7E /usr/1ib64/gquestfs H)

e guestfs-tools: %l guestfs TH. FADIM /etc/libguestfs-tools.conf &2
BX .

e guestfs-winsupport: 7£ guestfs TEAFEMIT Windows X Guest 2§, NHE
FEAME Windows Guest FA BRBILIEE, I, 25 Windows Guest B4 KVM
B,

BHERG ERE guestfs TR, EiB1T:

213 libguestfs BYIZ IR | SLES 15 SP4


https://libguestfs.org/guestfs-perl.3.html
https://libguestfs.org/guestfs-python.3.html
https://libguestfs.org/guestfs-python.3.html
https://libguestfs.org/guestfs-ruby.3.html
https://libguestfs.org/guestfs-ruby.3.html

> sudo zypper in guestfs-tools

19.3 Guestfs TH

19.3.1 {ZCREEAN

guestfs-tools M B FH TREA T IHRIMEUEMNERIRE. thIhemI A FRAvER.
AR A B RIFEERB RGBT R ERM, Guestfs TRAINTZ AT guestfs API
HUFRBIHEE, HERITEN LLERIHELUM /usr/1ib64/guestfs BRI HHENRY YIS

o

19.3.2 XFHBXAFRFMEERE
Guestfs TRXHEMXHRS, BiF:

* Ext2. Ext3. Ext4

* Xfs

e Btrfs
B % 45 2 MR USRI

® raw

* qcow2

EEH TEFIIXHRS
Guestfs AIEEIR 2 #F Windows* XE &4 (VFAT. NTFS) . BSD* #1 Apple* XHH&%:,
W R EL R A B A8 (VMDK. VHDX...) o 1BIXEEHRFFMERREEINIE SUSE
Linux Enterprise Server FR"Z 1%,

214 Guestfs TH | SLES 15 SP4



19.3.3 virt-rescue

virt-rescue FEPAFHIE CD, BRETFEMN, BILFRM CD, virt-rescue HAFIREXEE
ShEM—LefEamnE TR, o] AT T E EEIA A RS A e &,

> 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
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19.3.4 virt-resize

virt-resize BT HREMHEENA/N (BATR/NESER)) , UKEAZRHPEZHE
AR XEIR, MRS X,

12 19.1 ¢ ¥ RHEA

216

FTENDTRIERG: WY REDWIEE

1. 5%, EXRAEMIBERT, BELEMIERTRRZ KA.

> virt-filesystems --long --parts --blkdevs -h -a sles.qcow2

Name Type MBR Size Parent
/dev/sdal partition 83 16G /dev/sda
/dev/sda  device - 16G

virt-resize AR ITRIMBLER BN — HE BBIIZT 8] FEF AR AN GRS H
2, /A truncate < RIEEE A/ NI

> truncate -s 32G outdisk.img

fEFA virt-resize ARBEIEIA/N, virt-resize E3XX i NG L 5T
ERNNENSE:

> 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

> 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,

19.3.5 EHfttvirt-* TH

FL guestfs TRRILURHERES — HIINEEMRIEXMH, HERNEXEDBER,.

19.3.5.1 virt-filesystems

T RRATFREEXEEMETEDFNIXHRR. DEHZEENER.

> virt-filesystems -1 -a sles.qcow?2
Name Type VFS Label Size Parent
/dev/sdal filesystem ext3 - 17178820608

19.3.5.2 wvirt-1s

virt-1s A7 HEPNIHERGRXGR. XHER/DN REM. TFEREYEFES. AJUE
EZITERB, AXMERT, STERNVAHRSHREER, EFHE libvirt Guest Y
BR, BER -dETHEE Guest Bif. XN THEME, BERA -a XU,

> virt-ls -h -1R -a sles.qgcow2 /var/log/
d 0755 776 /var/log
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- 0640 0
- 0644 23K
- 0644 23K
d 6700 482
- 0644 512
- 0644 59
- 0644 473
- 0644 5.1K
- 0644 1.5K
- 0644 1.4K
[...]

19.3.5.3 virt-

/var/log/NetworkManager
/var/log/Xorg.0.log
/var/log/Xorg.0.log.old
/var/log/YaST2
/var/log/YaST2/ dev _vda
/var/log/YaST2/arch.info

/var/log/YaST2/config diff 2017 05 03.1log

/var/log/YaST2/curl log
/var/log/YaST2/disk_vda.info
/var/log/YaST2/disk vda.info-1

cat

virt-cat LT ILERATERHRZEN (BHHERE) PEENXGHNRS. AEES
MR, EXMERT, XEXHZZHREKE—E. SITXEIBLAZURER (/7))
FRRTER R

> virt-cat -a sles.qcow2 /etc/fstab
devpts /dev/pts devpts mode=0620,gid=5 0 0

pr

19.3.54

ocC

/proc proc defaults 00

virt-

df

virt-df 8T TERTFETREMIXGEZZ LN ATE. SHMTARR, ERMMXEER
DELEEIMBIEE X)), MEETSEEUERGRNEU R REMERANTEE,

> virt-df -a sles.qcow?2

Filesystem 1K-blocks
sles.qcow2:/dev/sdal 16381864
19.3.5.5 virt-edit

Used Available Use%

520564

15022492 4%

virt-edit s 1T TRAEBRIBEBEMREN EHERE) hHIXH.
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19.3.5.6 virt-tar-in/out

virt-tar-in ADERESER TAR FA4AREJ8 2 I A& S 6 2 A9 libvirt 154, virt-
tar-out R BN FL RS B RITE A TAR 71,

> virt-tar-out -a sles.qcow2 /home homes.tar

19.3.5.7 virt-copy-in/out

virt-copy-in Al AEEE PRI AT B RE B BV EMER I 209 libvirt 15
i, virt-copy-out T MEMHIREBE S G M libvirt SR E4ISTH B R.

> virt-copy-in -a sles.qcow2 data.tar /tmp/
virt-1ls -a sles.qcow2 /tmp/

.ICE-unix

.X11-unix

data.tar

19.3.5.8 virt-log

virt-log AIERFEM libvirt . EIANBHEEMEGENBEEX 4. NRTETREE
guestfs-winsupport, M virt-log B[ ER Windows EIMWIHEEMREGENEHEE,

> virt-log -a windows8.qcow?2

<?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>

19.3.6 guestfish

guestfish EAFHRENMEEMNIXHFRANINEMFLSITIE, ©fEA libguestfs HAFF

guestfs API 9P B INEE,
&G

> 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

19.3.7 RYIENAEIR S KVM Guest

Libguestfs Ieft 7 AT ZEBH I Xen EEWLSAIIENEZIR 79 KM Guest WTH, % 16 &= “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
B9, HEITEN LT —MEA virt-p2v #l kiwi TEESEHIN RS,

i3#219.2 : f#F VIRT-P2V
1. FEAUTHRSETEMENREE:
> sudo zypper in virt-p2v kiwi-desc-isoboot
Q =
XESBRZERNFAEIZE— AT EIERS| S DVD YISO %, =HE, Ehn]

LIER A9 RI3E PXE 5| S01E; BX{ER KIWI F92 PXE &RV S, 520 man

virt-p2v-make-kiwi,

2. BIEKIWIECE:

> virt-p2v-make-kiwi -0 /tmp/p2v.kiwi

-0 EEX TR LI KIWI EE.
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3. MRERE, HHRE\EEMNEEFH config. xml XXfF, I, 7€ config. xml FIFERE
B R o

4. fFF kiwi #4# SO BR{ER:

> 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,
© fEM zypper 1r -d ERREGEHRETRR URL,
BENENIERER— - -add-repo &4,

5. £ DVD 8¢ USB igI1Z# EZIR IS0, EMALLEE ARSI SEIFRBIITEN.

6. RFETNE, SERCIRMUBMIRSSBIVERAT, RSHZEES virt-v2v HHGER
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 =
NRAREXCXLELIE, IR IRBIARRA raw &, ATLITER HiEUFE
NPT B IURE U AR T

L@ AR E R E I # local 5 libvirt i, F—Fh75 228 IR &
MECEME D EFFRPEXNEEZR. ARG, aTLUEE virsh FRXLERNERENXH
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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194 &fs

19.4.1 Btrfs #HXHYIAIEA

e E Btrfs #8X (7 SUSE Linux Enterprise Server FRZRIAIRE) A& guestfs T
A, UTHERERAREET:

> 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).

RELREEEREN Guest PEES MR, FEUBRT, guestfs FANEESIFHMRER,
ZRFIEARMRE, BRI TARER -n Sk

> virt-ls -m /dev/sda2:/:subvol=@/.snapshots/2/snapshot -a /path/to/
slesl2sp2.qcow2 /

19.4.2 IfiE

7z libguestfs ig &R HITETER, AJUERNFIEEE LIBGUESTFS_DEBUG=1 X/5
BiFER. BT guestfish ss LB &1 e < /AP IR, BEANREE
LIBGUESTFS_TRACE=1,
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19.4.3 1libguestfs-test-tool

libguestfs-test-tool E—NiHTERF, ATFREERZ libguestfs IREERBEELE. E
RYIE guestfs INMERNAZIZHTEEMAT, ARCIE—MIIXMGEHEAREZ. NRE/X
INETEISEREY, MM RHEE RN iZ2ERUTHEE:

19.5 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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20 QEMU Guest {{IE

QEMU Guest /I (GA) £ VM Guest FiE1T, fF VM ENARSS2R6EM51ET Libvirt 7 Guest #%
ERFPETHS. EXIFFLINEE — Gla0, KENE X Guest XHRAFHAT. IREMRFRX
HRE, FEERHES|S Guest,

QEMU GA B2&7E gemu-guest-agent H4EH, FABTE KVM EMN ERE. BBEHE
iEo

QEMU GA R#:1E Xen EIMHA, BEIAKEE, RETTLUE QEMU GA 5 Xen EIMIEC & 5
H, B AFERNTRIEHAT KVM EMAEY libvirt s REIMEM. B QEMUGA 5
Xen EE&ERH, SHITE—MBEIREZFINE VM Guest it &, ZBEIZEES VM EHARS 28 L
k5 QEMU GA BRIy Unix I EIZEFBRF,

<channel type='unix'>

<source mode='bind' path='/example/path'/>

<target type='xen' name='org.qgemu.guest agent.0'/>
</channel>

20.1 Z1T QEMU GA &5

QEMU GA &M Z A< REEIEMMNM libvirt <, BEBNE 2041 “E2E
5 BEEREYR, ErILUEA libvirt AEA®< gemu-agent-command Kiz17FrE
QEMU GA #5%:

virsh gemu-agent-command DOMAIN NAME '{"execute":"QEMU GA COMMAND"}'

Bign:
> sudo virsh gemu-agent-command slel5sp2 '{"execute":"guest-info"}' --pretty
{
"return": {
"version": "4.2.0",

“supported commands": [

{

"enabled": true,

"name": "guest-get-osinfo",
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"success-response": true

20.2 EE QEMUGA M virsh :;$
B51 virsh 4BE QEMU GA A ST INRE, Hrb@iE:

virsh guestinfo

M Guest W EFEEX1Z Guest IEE.

virsh guestvcpus

M Guest BIBEEREREIM CPU BPIRTS.

virsh set-user-password
79 Guest FHIAFIKFIZEOR,
virsh domfsinfo

ERIEEIETRIEREHNX A RRTIR,

virsh dompmsuspend
EFRIEEIETTH Guest,

20.3 1%5E libvirt ;<

WRTE Guest FEAT QEMU GA, —£t virsh Feo$ELUMRIBERIZTH, HIhEER1EE
15g, TENIIRNEESBOIEFHLRE, BXTETIR, BN virsh FMRTIHER
agent FfFH,

virsh shutdown --mode agent #l1virsh reboot --mode agent
XXM ESIFHERMT ACPI 757%, AIiL Guest A TFRIBITHRFT#IRE,

virsh domfsfreeze #l virsh domfsthaw

187 Guest REXH RS RIFFR LIRS — RIFEEFFRIFAE /0 #IEHRERE R
&, UWEEEREHERTHRHITENNE
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virsh setvcpus --guest
BERIEIREA Guest By CPU #E,

virsh domifaddr --source agent
7£ QEMU GA #1ZE i) Guest BY IP 3k,

virsh vcpucount --guest

M Guest BIAEFIZHEXEMN CPU HEIIER.

204 EZER

e https://www.qemu.org/docs/master/interop/gemu-ga-ref.htmla Ei#7T QEMU GA
SR LHTESIR,

e virsh FA151 (man 1 virsh) 8&3%#F QEMU GA RmEBIar <Y,
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21 X4 TPM =428

21.1 &%

AIEFaRR (TPM) 2EAMBZRRIPEANMEBLES. XTER TPM A XL 28R
EANGMES, B TPM RINBEZ—MERINRS R, S TPM IZ&ELL, ZIEPIEEX T
LUBIEER Guest AR IRE, L5, fERILAAEMTE TPM hikas 1.2 5 2.0 Z[al]#. QEMU
¥ swtpm B ERE SRV TPM =R,

21.2 SR

BEBARE Libvirt BT, ARABEREHERRGF TPM EMEE. HERE 627
TR EIMUAT ARERHIEMEBEREREZ —.

—

21.3 ZiE
BERINMG TPM RIS, 1BLE switpm IH4E:

> sudo zypper install swtpm

21.4 ¥ swtpm 5 QEMU $&HCEH

swtpm IR =FIEAMIEO: socket. chardev # cuse, UTIEESNE socket 3,

1. #VM BR (5190 /var/lib/libvirt/qemu/slel5sp3) HEIE mytpmo B, BATF
572 TPM RS

> sudo mkdir /var/lib/libvirt/gemu/slel5sp3/mytpm0O

2. B5f swtmp, swtmp FeJE— A QEMU ERMEZEF XX, 19 /var/lib/
libvirt/qemu/slel5sp3:
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229

3.

> sudo swtpm socket

--tpmstate dir=/var/lib/libvirt/qemu/slel5sp3/mytpmO \

--ctrl type=unixio,path=/var/lib/libvirt/gemu/slel5sp3/mytpm0/swtpm-sock
\

--log level=20

©) 127 TPMKRZ 2.0
ZIAERT, swtpm 2250 TPM hRZs 1.2 1213188, FHIGIARIBRARSHEEE
tpm-00.permall BRA, EEIE TPM 2.0 L6, EEBETUTHS:

> sudo swtpm socket

--tpm2

--tpmstate dir=/var/lib/libvirt/qemu/slel5sp3/mytpm0 \

--ctrl type=unixio,path=/var/lib/libvirt/gemu/slel5sp3/mytpm0O/
swtpm-sock \

--log level=20

TPM 2.0 IRSIEHETFTE tpm2-00.permall BRH,

BT HRSTBERMNE gemu-system-ARCH &3 < :

> gemu-system-x86 64 \

[...]

-chardev socket,id=chrtpm,path=/var/lib/libvirt/qgemu/slel5sp3/mytpmO/swtpm-
sock \

-tpmdev emulator,id=tpm0, chardev=chrtpm \

-device tpm-tis, tpmdev=tpm0O

4, TTUTHS, UKRITE Guest PE2E AT LUER TPM 18%&:

> tpm version
TPM 1.2 Version Info:

Chip Version: 1.2.18.158
Spec Level: 2

Errata Revision: 3

TPM Vendor ID: IBM
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TPM Version: 01010000
Manufacturer Info: 49424d00

21.5 ¥ swtpm 5 libvirt B2&ER
EX swtpm 5 libvirt #BEEA, HEUT TPMIZERME] Guest XML FISEH:

<devices>

<tpm model='tpm-tis'>

<backend type='emulator' version='2.0'/>
</tpm>

</devices>

libvirt ¥ B5h Guest Bofh swipm, BAEERBIFIEEREN. RAEE /var/lib/
libvirt/swtpm/VM UUID Hg)EERNA permall X

21.6 f£R OVMF E#1T TPMNIE

gN2R Guest ERFMEMHIEIHF (OVMF), EXfER TPM FKNELAM . RILIE /sys/kernel/

security/tpmO/binary bios measurements FEEEHHE,

21.7 #IR
o HEBRE https://en.wikipedia.org/wiki/Trusted_Platform_Module # i@ E£®EN
87 TPM,

o F6E “LEEIMLAHN" HABT WMEIE SUSE Linux Enterprise Server FELERER
IR,

e swtpm B9FAMTI (man 8 swtpm) FIRMET HREAT,

e https://libvirt.org/formatdomain.html#elementsTpm 2 IR T TPM B4R
libvirt #i5E

° 637 "% UEFI 2R A @ATWfEEEA OVMF B UEFI Eff.
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22 Bl VM Guest BYFR EEE (i

22.1 @&

535 VM B, BRNMERIE VM REFERIZOEELOE TR 9. T8
M, Kexec Ml Kdump ZIaSTURERRRBiA% M. X TREIMNL, UNMRIURERERIRERHEEUR T Guest B2
REPME (FV) B2 HEPAME (PV) T B

22.2 AEEIMEITEN RIS E

BEE FV BB, SERERTYENEEERE — £/ Kexec 1 Kdump.

22.3 AFEIMMEIT RN IR R4 A

5% FVhARE, Kexec/Kdump FEFEHMEITEN A FE(ER. PV Guest BIBE SR BN E
MITEHEHRRIT. RN XendomU A x1 TEHRK, xU dump-core e5 G E e E, Xt
FETF libvirt 9 VM Guest, virsh dump &< AR IHAEREIAINEE,

f&BI LAER VM Guest BEEEHRY on_crash i§EREEEZOEEBIRE. ISERSHEMN
T E#HRTE VM Guest B EIFERENZINMAME, x1H libvirt AELAEESE destroy, A
FBEIREZOIEENE B%ETZ coredump-destroy # coredump-restart,

22.4 MIMMER
B3 CEMLER PABT RS E BB 2 AR,

o (RLDINMHEERE) ,5E 18F “Kexec #l Kdump” AT B X Kexec/Kdump #l
HIRVIFHE S,
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o BXxLEEEIBEMFARES, BES N xl.cfg FME (man 5 x1.cfg).

e Bx libvirt XML igEHNAT, 15ZE 0 https://libvirt.org/

formatdomain.html#events-configuration.
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A Xen E1EEIAV

REREIEN 234

FEPARIZE 246

BIEEMLIFE 254

Xen HHVIRIGE 260

ML BCERmAIRE 264

BIRES 274

XenStore: 7Rz B ZNECEEIEE 283
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23 IREEIMWLEA

AHNBUNEEE FH A SUSE Linux Enterprise Server 15 SP4 1EA BN ENo

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
B, FRAE s, SARRIEEE Xen UM ENIARSS S5#ITR R, WAJLITE YaST MR
REEIME > RRBREEIZFN TARRNITRE.

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 NRIZENZIRLIEN Xen ENIEBIT, IFIBIT YaST 7%t > 5|1S1%2E, HEUE Xen 5|1%
BUWERRRIASISERSo
o 7 YaST B EH RS > 5| FMNH R,
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 RiZLUEIMKERIET1T, FELt irgbalance 5 lscpu T EFR S RIMESSHFEG
FHiE,

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,
BAMIZHEFHEINTE /etc/default/grub AfER domd@_mem Xen #3L1TiE, 0] LU
¥ domO_mem IEEBE N ENYIENFA/N, FH7E /etc/xen/x1.conf FEA autoballoon i
m, RmEIRITH.

84 Dom0 RERE

73 Dom0 REBHAEERRF EN LIZTTHI VM Guest #E, EXN Dom0 AT VM
Guest 1R1IHFIHMLEFFER 1/0 RS, 118 Dom0 AEHERE, ENZEEE Dom0 $iz
THEMTEOS, —RME, ROZGREERIEMEIMTBIAREARN—IFREHE Dom0
BIREKRD

23.2.1 &E Dom0 NTFHEC

1. MEEE RN Dom0 HEHINTE,
2. £ DomO0H, A XL info UEBIHEN LATBEMNAESZ, JUUER X1 list <
E L8159 Dom0 S ERINTZ.

3. 4838 /etc/default/grub #iA% GRUB_CMDLINE XEN &I, FEHEE
dom@ mem=MEM AMOUNT, ¥ MEM AMOUNT B AES LS Dom0 BERAAREFEE. FM
K. MEK G LUEEA/NEAL, fld:
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GRUB_CMDLINE XEN="dom® mem=2G"

4. ERETENUNABES.

0O #F
BX Xen BX5|REBEXIMMNELZAT, BEEN (EEEDE) , B 18E “S|SNMERER
GRUB2” ,5£ 1822 “/etc/default/grub X" ,

Z& . XenDom0 RfE

X GRUB 2 H7#Y Xen BB EIEZFEA XL TAHELF domd_mem= 3£}
BY, F1E etc/xen/x1.conf AZH xl autoballoon, ZN, F&h VM Bt
BRWHBIME XTEESE Dom0 RESIKBEIR. Fitk, AREH Xen
FEE T dom@_mem= &I, J57E x1. conf 70 autoballoon=0, Hik
& Xen dom0 memory (Xen domO0 A7F) (http://wiki.xen.org/wiki/

Xen_Best_Practices#Xen_dom0_dedicated_memory_and_preventing_domO0_memory_ballooni

23.3 £EPME Guest FHEIM-FE

E2EME Guest 1, BUIARRE—MRIARY Realtek M+, A, EHAILUERSBERW
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 -

o tivy
E(FERIRI Realtek P Z FEAVEIAMEEZO, BEE I EEER vif IREBHIEE
type=ioemu, RFIECEW TFIT:

vif = [ 'type=ioemu,mac=00:16:3e:5f:48:e4,bridge=br0"' ]

x1.conf Fffifiman 5 x1.conf FiIRETHEX x| ECENEZAT,
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F
SNRIERE type=vif BEREER SRR, BEAFEMEMNESEO!

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

NRIEMLE T EMERME, HENSISRSETR GRUB2 5|SMERE, BEXEFZEE Xen
eI, ERR IR AT B B E AL E Mo

Q iE&E: Xen M Kdump
£ Xen H, BAEEEFIBENGERR. NREFEN Dom0 FMMENZRE RS
A7, FHEBAEERZFRELAT. Alt, FERSHW crashkernel=size FHNE|
kernel 17, MABEEIZITHEREMSISEEH.
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
2o MRRERTERILE Xen REENE R AR, 18IE1T YaST M EE, ERNHEDIE
28, AREE Xen B ENARSS 2 ITRE

S5IFBAEERERG, Domi EPMIRERHH ETHERREFR, IRERREELS

H, N&EResL1THR,
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O =% BEfi®
BN A B AR EER TIENRIE, EXMERT, 55 vga=ask ANMEI5]
S5, BHEKAILE, 1BFEM vga=mode-0x?77, HA 2?2? BitEAHA 0x100
+http://en.wikipedia.org/wiki/VESA_BIOS_Extensions # HFfiRAY VESA =, 40
vga=mode-0x361,

EFFAR BRI Guest Z R, BEMRARSKIEIER. Ailt, BE7EEFiE FERE NTP (W4 E]
i)

1. 7£ YaST HikiEW LRSS » NTP R &,

2. RS |IFHAE BENEE) NTP SFPIEFBETL, IREIIA NTP BIElARS528R7 IP todlk, FA
[EBRETTR.

Q xE: El Guest EAIBEIARSS
BHNEEHTEIEERH. FIERRERST =BT — MRS BT ELREFR E
[ERZEE (FELREHEE) o BEFE VM Guest £4% LRYBET 8] 1EH, BHESME
[ Guest EBUEMLZETIEIARSS, AR Guest FEEENBIZRSATE, HX SUSE Linux
Enterprise Server RV B shEVIEAER, BEBME 18.2 7 “Xen EIUAAT#1%
B .

BEXEEEMNFAESE, BELE 255 "EEENEINE" o

23.5 PCIE®&

AT DT VM Guest Z4t, BIFERIFERN PClIREIEIRAT AR, NRERNEEE
PME Guest, (NHRFNTHAXFIFH BB BIOS AL ThRERT, LHLINAEZA BT,

AMD* #1 Intel* &RiEftItbINEE. XTF AMD &, LEIHEEFRA IOMMU; T Intel S, IEIh
REMRA VT-do 1HEE, B Intel-VT &RAEFE UM EEPME Guest EALLTNEE. NIHERIER
THENZFRIEINEE, FLENEREHHNERME— 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. ERBEREIKE VM Guest BUIR&E. AL, 151517 Lspei -k, FHREUKERS UNIEIK
Iz ERIRIRIRAI R R

06:01.0 Ethernet controller: Intel Corporation Ethernet Connection I217-LM
(rev 05)
Subsystem: Dell Device 0617
Kernel driver in use: e1000e
Kernel modules: e1l000e

EABIF, PCIRSH (06:01.0), HRXAINIZIEIRA e1000e,

2. IEEBERAFILLFLR xen _pciback RAFEHIGENE—MER BMEBEUTAHAS
Ay /etc/modprobe.d/50-e1000e. conf X4 :

install el000e /sbin/modprobe xen pciback ; /sbin/modprobe \
--first-time --ignore-install el000e

3. 8/~ xen_pciback FEREA “hide” ETRIFFHIEH. FEFHCIEETEUTARAEIN /
etc/modprobe.d/50-xen-pciback.conf Xf§:

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 E\——r 'f—_rEjJ/L.\j:EI\;)E

AT BRERMNENRSE, EaIUFABED x| #THMSIEREKRER PCl Hi&,
B fcHafR Dom0 FRE L pciback 1EiR:

> sudo modprobe pciback

RIE{ERA x1 pci-assignable-add Fi&&rIHIEIK, B0, E{Fi%#E 06:01.0 7] Guest
R, J\ETUTHS:

> sudo x1l pci-assignable-add 06:01.0

23.5.2 ¥ PClig&15/keE VM Guest &4

LB ZMTERE PCHEKE TR TR VM Guest:

REBRMZIZE:
FERERE, EREXHFFARMpci 17:

pci=['06:01.0"]

18 PCIigFZHIENEI VM Guest R4
B LAEA x 1 sp L EIBYARINE PR PCli1&E. ERHES N 06:01.0 BIKERMNEIR A
slesl12 B9 Guest, JF1EMA:

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']

Hf, yy:zz.n EDom0 LfEM lspci -v #HZEIM VGA BIFZEECESAY PCl 14128 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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EXFERT, EEELA] swiotlb A/ 1F Dom0 BIs<$1T AN
swiotlb=VALUE (Err VALUE $8E S slab T#) . i&FEX=, mILUBEIE A BE/INZER
FRFZFESHBENRERD

Q EE: PV Guest BA swiotlb
EIE PV Guest EIFE#1T PCII&#&H DMA ifia], HIUETE swiotlb=force W&
#. BXIOMMU M swiotlb EMBVFHEE, BSNIRGEE kernel-source FHY
boot-options.txt X,

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&

LB MG ERF RN TN USB IREEIBE Guest, F—HA A FERAEMIA USB 1&&1EH
2%, S _M757AR A PVUSB,.

23.6.1 #*RIBUSBIg&%H

728 USB i HiBEI VM Guest Z /1, HEE VM ARS8 LIRIR1ZILE. £/ Lsusb &
LINEEN ARG LR USB igE!

# 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

B30, EEE Dell E45, &L vendor id:device id (0461:4d15) R FEEIREIFIE,
I bus.device (2.3) BNIEE 2434, BFLRERFISE, TN X1 SRHFERER) EH
=8

23.6.2 f=IARY USB g

TEAEPARY USB 1, 18&IEEY (QEMU) =M Guest ZIARIARY USB 1223, FAE, & Domo
1= USB 1285, M USB s8<R1E VM Guest 54 USB ig & Z a4, WA ENERTEE
I (HVM)o

fEF usb=1 &I /S FRINAY USB 2428, FAISfER host:USBID EECE X fFHisEIR&ET &
FPRYIZE U HMRINAY IS &, 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 Z#FMBUEAN T,

FEREXHH, A usbctrl # usbdev 383 USB #2840 USB EHI&E. B9, FF HVM

Guest:
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usbctrl=["'type=qusb,version=2,ports=4",

usbdev=[ 'hostbus=2, hostaddr=1, controller=0,port=1', 1]

Q i+

=z
=

WA HYM Guest BYITHIZS8E type=qusb,

'type=qusb,version=1,ports=4', ]

EEIE PVUSB i &HIBMEN, i&fER usbctrl-attach, usbctrl-detach. usb-
list. usbdev-attach #lusb-detach ¥&<, fla0:

BIhRA/ USB 1.1 HEE 8 Min[RY USB 25

# 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
WA LEEE s 2 im0 :

mE; &

# x1 usbdev-attach test vm hostbus=2 hostaddr=3

EHARHIFRE USB 1£HI28F0 USB 1%

# x1 usb-list
Devid Type

0
Port
Port
Port
Port
Port
Port
Port
Port

qusb

1:
2
3
4:
5
6
7
8

Bus

test vm

BE state usb-ver ports
0 1 1 8

002 Device 003

DEERIZE 0 is[ 1 FAY USB i&#&:

# X1 usbdev-detach test vm 0 1

EREBFR dev_id B USB #2828, UINRETRIFRE USB 1&:!
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# x1 usbctrl-detach test vm dev id

BXEMEE, BB MW https://wiki.xenproject.org/wiki/Xen_USB_Passthrough 7,

245 FREATE PVUSB | SLES 15 SP4


https://wiki.xenproject.org/wiki/Xen_USB_Passthrough

24 EIAMSS

VM Guest RAEE @I EM A NA BES EH At VM Guest RAAMMLLE N, BTFiEE VM
Guest RAMMLIZEOB— M ERNISERIEFAR, BRI, EAEMLUIKMIREE
DomO0 HFEE— M MAIMLEIEO, tiEOIREAiIAR Dom0 FIEITHIEIAMLS, SUSE Linux
Enterprise Server WRAREEFEEEMN 7 FHETUEIARLE, ErILLBEE YaST A& iZM48.

L4 Xen VM ENARS238Y, RAREENNEBRERERN—MWHEXNERE. AP LHE
BRELREREENRE, HARIBAERTSEHITEE X

MRFE, AJUERITRIANYIERS B[ LEG, £A YaST FiInstall Hypervisor and
TooLSIEIRRRE Xen VM EHARS 28, WWIERRFBRAAMTFIAEEIWIAES, BIEAREIA
I RERI RN o

WNRFER rpm 8% zypper FohRET Xen VM ENIRSES[BAAZHREE, WERHNARKERESE
EREERFTTM, HE BT YaST o

SUSE Linux Enterprise Server FERIAREF Xen IRMEHIME A, XLERARESE, HAB

2R, SUSE Linux Enterprise Server PfEBHNEKECEETD YaST RALLETH, ZRAELE
ZMTF SUSE Linux Enterprise Server FREIRLEiE O E,

BEXEEMFNES—MRER, BBRE 0117 "W o

24.1 Guest RGBT

Xen BREIRER AT LIRHA BB ML ZEOREE VM Guest B, BIEMEIRENZEF
EIMEMEEO, EMNEZEONRAERRZR, MEXIEENERRE, RZAAEF VM
Guest 2t/ \MML&IE O,

TERAF EPMUB N RARI T AEAL AR, B2 MEPNSEZEO AR TRAGERE
QU2 EIMERIVEITTING, SR UBITIER U RN @

o Realtek 8139 (PCl), XEZRIAHIEIAM &,
» AMD PCnet32 (PCI)
» 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,

HITIRIAH RS EIERN, & Dom0 I Bz CERZ R EEETTH Guest FRAIHE
UAMIE &R BEIREEBI. AILUM Dom0 FINIGEZIFRIBILES. FIEEINLEERER
vif<domain number>.<interface numbers X#rIEsZ RN,

g0, SNSRIEABEIE ID 795 B9 VM Guest FIEE=MEO (eth2) BUIKEBFR, AB4 Dom0 HHYZ
RENIZE vif5.2, BRINFMERAZEAOMNTIR, BE1Tip adh<,

HE B A B EE XU OEZEMNNFNEREE, 8 Dom0 FiZHTLIER. BAKT
A XM MEOEZEIM I NFNESR, 5E1Tbridge link 85, HiHAIAEWI FFAR:

> 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

WREIFERET =M. bro. brlFbr2, HFiAbro# brl FHRMT —NEEILAKM
8%, PHZ eth0oF 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. fafR alice XM FH x1 L EXNHKLE,
2. £ VM APR38R earth L HERNEEE :

a. BlE— " RATRERENHERIED. Ak, BRIREEUTHREN /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

> sudo firewall-cmd --zone=public --add-interface=alice.0

o HHFAIEEREE AW

> 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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> sudo firewall-cmd --runtime-to-permanent

d. B—1EHSRERME alice (9O, Alt, BERFTE—ITHAME /etc/
sysconfig/network/routes FIRE:

192.168.1.21 - - alice.®

e. AR VM EVARS FBEFI RN R HAZXNERRRIE O, 157E earth LA
proxy_arp. & TEJLITAME /etc/sysctl.conf H:

net.ipv4.conf.default.proxy arp =1
net.ipv4.conf.all.proxy arp =1

f. FEAUTHSEERBEEN:
> 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. f£f x1 console DOMAIN $TH5 VM Guest NiZHI &, AREER.
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 /:

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, FEFELHAEMMNARE. B IP #iE) 192.168.100.1 HEEFHIE bro £F
HSHIMBZOR Guest (Z7 dolly) BIEEMEIRILS, FHMITUTIRIE. ATELESR, Ltk
G B LM Guest 1B/ fE BN :

3318 24.2 | EREEEC IPV4 VM GUEST
1. A x1 shutdown DOMAIN X VM Guest &%,

2. 7£ VM EHARSS 28 L AEEMLSECE

a. BlE— 1 ATFRERENHGERIED. Ak, BRIREEUTHREN /etc/
sysconfig/network/ifcfg-dolly.0 Xf¥:

NAME="Xen guest dolly"
BOOTPROTO="static"
STARTMODE="hotplug"

b. 4B /etc/sysconfig/SuSEfirewall2 HARMUTEE:
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* ¥ dolly.0 7Fh0%) FW_DEV_DMZ HAVI&#H:
FW DEV DMZ="dolly.@"

o FERAIERTHEREH:

FW ROUTE="yes"

o TERTAIBERITFF K
FW_MASQUERADE="yes"
o EHIBG AR BRI ML -
FW_MASQ NETS="192.168.100.1/32"
o MIBIRGISMREBRRILE :
FW_NOMASQ NETS=""
c Rfa, ERUTHERPAE:
> sudo systemctl restart SuSEfirewall2

c. [ dolly B9 ORM— 1 FSKE, Altk, FEETE—THMEl /etc/
sysconfig/network/routes BIXKEE:

192.168.100.1 - - dolly.0
d. ERAUTES<EEFREEN:
> 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,

JUATANNE /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 ¥TH5 VM Guest BizHl &, REE R

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"' ]

ERMRAERRE, BIRNTRAREERERRINSEH rate:

vif = [ 'mac=00:16:3e:4f:94:a9,bridge=br0, rate=100Mb/s"' ]

HAR, WERMAMb/s (BRI HMB/s (BFIKFTHE) . £ LENRGIS, =l
EONSRAEMERA 100 JKfi. FINBRT, Guest SEIMMTTZ BRI LB RS,
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

ERMFERAOLNRE, FHER— LA/ NNBRERF iftop, EAELKHEPEREFIMN
%DILEO

EﬁXmVMIMWQ%N,%EEXQEMEDOmmﬂ%%ﬁﬁ%ﬂﬂ%%%ﬂ%@ﬁ&
,» flNbro. EREEMNAS LAIEAEXF. BRAAEYERONMRERE, 18U root &
INETRIEAHERU TSB!

iftop -i br@

B IEMASTE VM Guest BUISFRNESIZOHINMERE, BIRIEIERENMZEO, flg, ZisMID
795 IR E— N UKMIRE, BEAUTHS:

ftop -i vif5.0

ERY iftop, 15Kk o #. FMTiman 8 iftop FNET EZ AWM AIITHIE,
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25 BEEIMEHFR

BRY EAEINA libvirt BE (55 115049 “EF Libvirt EEERIAL ) BN, EERILIES
S17hEA x1 TERETE Xen Guest 13,

25.1 XL—Xen BIETH

X\ EF2ATERE Xen Guest I T E, ©SEHETE xen-tools HEaH, xLEF
LibXenlight FE, ATAFHITARAVUHEERETLIE, FIMeIE. S, EEHXAE. 8ERE
root AP A BERIT XL &%,

I+ ==

Q &
x1 REEERHELE XHHEERNEITH Guest 3. INREA Guest HRIETT, NETLAE
A xUREEE,

O &%
AT AP SSGER TSI xm s SHEREARE Guest 15, BRIFRITEINEER
libvirt 8 virsh#l virt-manager TE, EXFHAERE, B8N £ || 35 “FH
libvirt BEEMHL o

xU B 1E#TF xenstored #1 xenconsoled RS, BHRIRTES | S ELH

> systemctl start xencommons

etk xU FRERIFRE THFER.

@ . IEENIERIEE xenbro Mk

EREHANMERED, BEFVIHHIRE—1BN xenbro B9MEF, LAEA Guest 13
IREIEE TIERIMILE,

BN XU HEARLEHINT:
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xl <subcommand> [options] domain id

Hrh, <subcommand> 2Ei=1TH xl 5%, domain_id 2F8IRLAIEM 1D 4R S SEIMHEE
#R, OPTIONS XRIIFE T FenSHIIEDL,

NFEATA x1 FanTHMREYIR, 1HIE1T X1 help, MFE o<, HAILUFERMMEEK - -
help REVEFARZER, xU WFMIIFRME T HEXBY FanLRIFAESE.

g0, xU list --help =R list s LA ABFAIEED, #FIRE, x1 list ss<LRIERFR
B AR,

> 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 ERETRE MM BENESEEETT, UNRATHMRS. REBIREN r (EEETT)
Mb (ZFE) , HFR “RA" WEBRZITBEVERESER 10, SERTEHFRITEMREML
THRERS. BXRSIFENEZAT, 52N man 1 xL

HE R x1 ap<aE:

x1 create, FIETHAEREEXHRIZEML

x1 reboot, AJ&E5|FEMNL.

x1 destroy, BJiZBPZ21EEINL.

x1 block-list, FIERIEEEIEMIAIFAE EMIRIZE,

25.1.1 Guest IHEIE X
EA xUi2/Ege, 8MIEEERNAFEEE X H. AT EEFELEREEXXEGHNIIABRA /

etc/xen/.

WEEXHE— M XAX ., EBEEN “@E=E . ALEREEHNEN, FEREBEANE
ERTFEM Guest, FTHELLEIDEATIFEM Guest £ (FEIMELINEEINL) - ERIUE
EEES|ISHWE|ISHHNERSE ("string" F2xX) « HF. HRE, XEBEFEETHESHHNZ
MERFIR ([ valuel, value2, ... 1¥=) .
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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 BnhE5h Guest 15
BfE Guest BTN ALEI SELHED, BRFUTHE:
1. QEEHEEYH ISRFEE) FEEEES /etc/xen/ BR, Bl /etc/xen/

domain name.cfgo
2. 7 auto/ FERHEIE Guest AL E XM IR SHEE,

> sudo ln -s /etc/xen/domain name.cfg /etc/xen/auto/domain name.cfg

3. R4 TFXREISMS, domain name.cfqg HENXH Guest IS 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
REG, AJLCEZE, UEHEER XU destroy KEHZK.

coredump-destroy
RIRRIZIOFEREE N /var/xen/dump/NAME, SATSHEERIZIE.

coredump-restart
Rz ES N /var/xen/dump/NAME, ARERNZE,

25.4 BIERIHENES

B[ LA Guest SMECE X HPBVE- MIIEENBITEES (TSC) (BXFHARER, ES

W 25117 “GuestiHEEXH ) ,

A tsc_mode iIREBEAILIEERE “AH” H1Trdtsc 359 GRERM, 1B TSC HUREILN B
FERTEERIET) , EEEMXEIES RARERETT, BHEErTERERm) .
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tsc_mode=0 (BAIAIRE)
FRILEERHRIEREIETT, FREAULMNRESRE — EXFHER, 50
https://xenbits.xen.org/docs/4.3-testing/misc/tscmode.txt @,

tsc_mode=1 (BLEIEH)
INR TSC QRN AR IEMEIETT, HFEEMBRESRIFER THEEETR, BFEAL
®E,

tsc mode=2 (KFIEH)
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

> sudo x1 save ID STATE-FILE

Hep, ID REREFHEIMNLID, STATE-FILE BREAREREXHIEENE M. RINE
A, SEREBEIRERGE, ZEREAEIET. €8 -c AIEEFREETRES, BEREE
IR G2 It.
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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

> sudo x1 restore STATE-FILE

Hrh, STATE-FILE BemiRENAFREXH, BEMERRINELTETRES. BE
mEREEE, BER -po

25.7 REHMIIATS

_.“J\l_l—-]_-. E Xl 1.151: PP/%\E,J %;EJ.LTFE?LAM-LE’J'I*ID\: —D%q:ll'jxg%ﬁéﬁ Eﬂ/_tJ.L/—.r)lklu\o
° r- IEEIETT - BYMWIERIERIETT, HEREDRNAIR.
° b-%[H - EPMWIRIAIEERIZTT, BLEIETT. EIMIIERESFR /0 HEFLEIF.

° p-BEE- EPNEE R EPNASSBREEREFRE, BNHEREANESENER,
(I ANEEN

° s-BXH - Guest BIFERFIEE XA, EE5ISHEHER, HEEMIIEEFLE,.
o c-BHES - EMWIERR, REEBT.

o d - BIEFEAN - EEIAMIETE XA SRR 5o
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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"' ]

RS ETF /root/image. iso BEEMGEXHENX T —MEERIZE. Guest FiZHEMAR
PF#EH1TRIE (ro) 1889 hdc, &&EZEEN 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

BREGSCIFRIME TN FRINMEN raw.

vdev
Guest EEIMIEINE T, ZFNMERN hd[x]. xvd[x]. sd[x] F. BXEZHT, HENL /
usr/share/doc/packages/xen/misc/vbd-interface.txt, LtEHEHEN,

access
RS Guest FURIGR A F RIFBXEZIERE RN, ZIFNER ro r (RiFEiFE) U
R rwsiw (G£FifE) . 3F devtype=cdrom, BRIAMERN ro; WMFEHMIGHFLER, B
'IAfE?U 'wo

devtype
REEPNIZERE, ZFFRYED cdrom.
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backendtype
EFEANRREM. IFWEN phy. tap M qdisk. —fEANMIEE XD, RANRE=
BHHE EimEE,

script
EE target FEREMNENEEZE, MEBHAHRITEFBRENERS. NRIEERRZ
XHARIgELITERR, BIE /etc/xen/scripts BERZXMH. XEHIBERA

block-<script name>,

BXIETEMHBENIFMAEER, 38 MW /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 ERANETESETXHRENEE, o LB T ETURINEI NS /etc/
modprobe.conf.local X, REMAAREEIKEHHE,

options loop max loop=x

Hep, x REQENOEIRENRABE,
EMERHIERE, BESRAIRER.

O &7
A rmmod loop #1modprobe loop B] LAEIEHFEFHMIEHIZIR, R rmmod FECAE
R, BHHFAEMEREINGSE, HESISITEN.

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
F /dev/xvdb, MA=EMm /dev/xvdb #0153 X,

o MIRBERANXGRSGARA. B (B0, €A Ext38) , BIKHFRLEINEES BE
BEXHRFEHIR/ N HP—NEIUEBEANIARNHEHBIX A RGE XFS. IBINKER
RENARNG, £/ xfs_growfs S EBZXMARGNARN. BXXFS WIFAEE,

ES 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 EESREFEAR, il dmmd ( REMFEF — 2HE" ) RENEEIR
1B, SIEMEERY RAID EEMZ EA LVM IFE, SHEWETT LVM IMEEM 2 E893R4E RAID
g, XERABETE xen-tools MEEH, REG, FILUTE /etc/xen/scripts FikEIE

{:
¢ block-dmmd
¢ block-drbd-probe
e block-npiv

EBXLERIZA, SR LITEE RIS EIRMLS Guest Z BEA MNP SHITX IS E M E IR /ES
—RYIZE,

g, REeFERMERREIEZE script=1XL/IAS x1 5 Libx1 #BEEFEH, WE, TLuEd
TEHEERIY <source> FTTRPIEERMANERZIR, RXLMAS libvirt HBEECEA. fFiun:

<source dev='dmmd:md;/dev/mdO; 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¥EMTENRZETUES 100 MHEPA CD REES B IN R IIRIEE. EHEPIT
B L, B CDIREEESR CD B RARIFHITRIRIGRIMEINEE, B CD REXEE AR A
F @\ CD B NEE.

ST EIAITEN LR CD &, BIMEIMWIAREBREN CD 32E S,

FEIME Guest RILUEMA devtype=cdrom i&&EE, XAIUE—TEIEE _CEIAESE CD iE=EY
8BHITH, HAFER CD. BEERLUER eject s F CD IREXEAVIER

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 La9IE CD REXER/E, SEaETHIE CD XS (514 /dev/

cdrom/) RYEEA CD REXZZRIFRAE EEHMHLER AT LUSEEARY CD. RIKIRER S A BEhEHTH
BE, CD MiZ=BmERREXMHRFT, EH CDIRENEAAIATFME CD EAEE. EiiEN

Rk
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27.1.3 ZMNEEPA CD 3REXZR
HE# CD IRERERAT LU F 4B CD SRERERHEY CD, HIATLUET IS0 B

1. BHEREIMIETEIETT, HEBRERAETHSIS.

N

. YEFRE CD AR CD 1REXEE, SNERFRER 1SO BREEHIZ] DomO FIiARAIIE.

w

. £ VM Guest FRER—MTRIRERRIIRIZE, 10 /dev/xvdb,

iy

. ERIEERSIRE Guest BY CD 3REXE3Y 1SO BR{R,

u

. EFES: CD 1B eshY, 1BER LT <4 CD 12EX 2818k VM Guest, TELER]
A1, Guest & alice:

> sudo x1l block-attach alice target=/dev/sr0,vdev=xvdb,access=ro

o

. FEIRBRGSCAHRY, IEEEA T <!

> sudo x1l block-attach alice target=/path/to/file.iso,vdev=xvdb,access=ro

=~

. WRORiIGE (130 /dev/xvdb) BISAANEI A,

o

. MRENIZITRIZE Linux, TBEFERLTRIE:

a. TEPWIRITHA—M LG, AFHEA fdisk -1 REESERRMNITIRE. EhA]
LA 1s /sys/block EE RN A BRIFRIEHE,
REAMHLIE CD RN HE B IREhEE S HVEIAE, 5.

/dev/xvdb

b. HNGEFAMENIEENEES R CD 5 1SO MGAIE <. U0,

> sudo mount -o ro /dev/xvdb /mnt

=95 CD #=H#HEIR A /mnt BIEH S
REPAMINZ 1Z P LUBS 5 RE RYHE R R B A 1% CD BX 1SO B

9. MNREHWEITHIZ Windows, EESIFEM.
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| RIS CD RIS 2T B R 1E Sy FB R 2R o

27.1.4 EFRESA CD 1%EXZE

1. BHREMIIETE!T, FEEBEREBETHSIS.

2. SNREEHEDA CD 3RENEE, BRI RERR HENE,

3. 7E Guest SRIZEHIENMEFHA x1 block-list alice,

4. N x1 block-detach alice BLOCK DEV ID UM Guest RERRIZEMNIZE. R
ZIRTERNG, E=IAARMN - f 5&HIERR,

5. BB IR LS CD,

27.2 ZIZIFIRIGE

FLfE (FINESNEARSEBVEE) EXETIHTENARESMINEMSE. BEIR

tro KRB BEMATLEE, FEFRTERARRERE,

BN E S RN AREIE:

% X Window Server FER; £E
MBEEPWEN LLZETEREE (5120 GNOME) , EEAILUER VNC BEE S XER
EEER, TIZEHEN L, A tigervnec 8 virt-viewer R TEERHERE

A2 Guest 15,

137
TR UM BALER ssh s LB RBEMNMENH BRI EETFXANERG. ARE
BJfEA x1 s S REEEMUNL, LUIRAER virt-install sp< K2 EDL.

27.3 VNCEEZ

VNC EERATUBRAREFBITH Guest RFRVIFIR, FILIM Dom0 ERZEEZE (FFH
GRS LiAE) , WEILAMIZZ T EAER,
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FILAfER VM EAARSS 2547 IP #3bF0 VNC EERIKEELL VM Guest NEREIE, HEMIIZE
1763, EH LR VNC RS2 EZEIMER—TIROS, BTFEIL VNC EEREE. ERN
im0 S EMWIS R BNRNEOS, ZisOSMNEEPWISITRER. EMXGE,
%R S Al RERIEIREG EL At EE P

fgn, wRiwEA 1. 2. 4. 5 BREIKGIETTHRIEMNL, A VNC BEEFFIEI&/)\ A Ain O
S 3, WREHN TRBHEOS 3 MHEERF, U VNC AR 2R EMERE RO

So

BEMZIZHENER UNC EFSE, BB RIFIFIE VM Guest Rt BB Hiz{TRIIR O

Ho B, BAIAIE 5900 REARSHIH. 190, BT 10 1 VM Guest R4t, MIFEST
FF TCP % 5900:5910,

BMIBTT UNC EEREF P InMAtiTH S AR R, BRmAUTHSZ—:
® vncviewer ::590#

® vncviewer :#

# BISRAEMMIE NC BER SRR O S,
M Dom0 Z 4t EIAIR VM Guest BY, BRI TIEE:

> vncviewer 192.168.1.20::590#

7254, DomO B4 IP #hitg 192.168.1.20,

27.3.1 [EEPIIIER VNC EESIHROS

RE UNC EERIASISRE— N TANBOS, BEMZARENEMISRISEN VNC &
ERBOS,

BE VM Guest HIETRISENBOS, BABEMHMN «RE, F5§ vnclisten BEOFIEL
B, B, MHOS 5002 NI, EIGEE 2, ENRAKEFME 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

BoEINE, EVISRIBEMVIAIZECIE—5 keymap LR EMEE, NRKETE
keymap 11, EANBVRERRIAN ‘B (EEH) 7 ,
EEFEMWVHFIEY keymap I, 157 Dom0 LA Tar<:

> x1 list -1 VM NAME | grep keymap

BALE Guest FEINEE, BFERUTBER:

vfb = [ 'keymap="de"' ]

BXZEFENBEAENTETIR, BF80 x1.cfg FMTIman 5 xL.cfgh “Keymaps” =P
3o
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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. 8%, BFEER domd max vcpus=XiEMZE| Xen 51517, Ak, AETE—ITHRME /
etc/default/grub:

GRUB_CMDLINE XEN="dom0 max_vcpus=X"

R /etc/default/grub EEEIZE T GRUB_CMDLINE XEN BT, &R
dom® max_vcpus=XiBANE 1T,
=5 X Fif it Dom0 M VCPU &,

2. BITUTH<EH GRUB2 BEEX S :

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

3. B5|FUEERE.

4, T—% 2% Dom0 M9E1 VCPU HE (8% “BIE” ) F—NYIELEES,

> sudo x1 vcpu-pin Domain-0 0 O
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"

FERREIA VM Guest DEET 2 ML LIRS, BISE 305 4 MbiERR (M 0 B 2
fM3) . MREFEERESHNYIELIESE, B cpus="2-8" 1E%,
MRERZLURIEIRARNAEZ A “alice” BY Guest Bk CPU #8Ik, IETEHEX DomO0 LfERALL

Tap<:

> sudo x1 vcpu-set alice 2
> sudo x1 vcpu-pin alice 0 2
> sudo xl vcpu-pin alice 1 3

ERBINIZ Guest DEC T 2 NERAYIEAESE, FHRKHE VCPU 0 VCPU 1 2348 E 2R A0 2
282 3, WEKEEIK:

> 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| BEEX AR boot SHRIEEFSIRIRE!

boot = BOOT DEVICE

BOOT DEVICE AJAR ¢ (RAFEE) . d (R'RCD-ROM) 8 n (RIRMLL/PXE) » ErILUE

EZMED, RASIIEENIRFZIHXLEET, 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, AJLUBTECE AJfEt Guest MY cpuid REIUELE M,

ERMTHELHEI CPUMIER, 7E&%E /proc/cpuinfo, HPBEEENXZHART CPUKMBEEESE
Bo

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
BRWATEEAFANENFN. BX cpuid BHTETIR, S man 5 x1.cfg. FIfEA
TEREECER AL

1

R B sRH% A 1
0

Rexd Rz B (ISR A% 0
X

ERRIARIRIE
k

ERENEXBE
s

5 k£, ExEIBEREE

BER, UM 0 FiaMaEATT R,

27.6.3 1E70 PCI-IRQ B#E

WMREFEILN DomO F/3% VM Guest ATFARY PCI-IRQ BIBKIAEE, AILUEEL Xen A%
17, M extra_guest_irqs=D0MU IRGS,DOMO IRGS #8<, HF—NALEHFE

DOMU IRGS @FfE VM Guest 2FVEF, SH-AEEF DOMO IRGS (RiE®HIES) B
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 BIS4EITHINES, FEBBEEREFELNE,

RERIE R LRI R, &R Xen 5| SFE L5 SIHEENIE !

sched-gran=GRANULARITY

1538 GRANULARITY Bt AU T EZ—:

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 LAY smt 5|FiEM) »

socket
NEEZEFLIESE CPU H{HfELT .
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28 EIEMES

28.1 3|FN#es

5| ST E MRS SMEITH . ERILUER YaST & @l BR85S FMHis
B XA RIERS | FMBEE .

TR LA T YasST > 24t > SIS INEE5A10] YaST 5| SMNHs. L&H5|I SN[ ETIET*, Al
EREE Xen REBITTIERFNIAS IS0

SISMEHBRE >
SISAEERD)  AEEHK | SISMEEFENL)

#ger (L) @
8 s LS| SHIREEREH)

EIASISI(D)
SLES 15-5P4, with Xen hypervisor

EFAERFRIFSISMEEE)

E(H) WEC) | | BEO
B 28.1: 5|SmMH#B/izE

BERAEHRTEIN. ETRSIFENN, SISMERIFESFRM Xen EBINKIFR,
ERILAERS | SIS RIEETNRE, FIU0:
o RERZHBLIITES.

o 1EE RIZBRIRANA]IE RAM HEE
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o EEATERBREERER.

o MBAEEEFREEHEHMEBH, BEXTENSHIIE, 1FEN http://xenbits.xen.org/
docs/unstable/misc/xen-command-line.html#,

AILUBI JREE /etc/default/grub XHREE X EMHIFR, ¥ TE—ITHRMEILLX
f£: GRUB_CMDLINE XEN="<boot parameters>"., REZXHE, BEFRESICIET
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

ERNEHHUE X HRIERERERK, BEA 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

> sudo dd if=/dev/zero of=<image file> count=0 bs=1M seek=<new size in MB>

BN, R /var/lib/xen/images/sles/disk0 XHFHIA/IMEE 16 GB, EFERMU T

A .
~ .

> 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:

> 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:

> sudo losetup -j /var/lib/xen/images/sles/disk0

PARER U T <R EIFIRE (B30 /dev/loopd) BIK/N:

> sudo losetup -c /dev/loop0®

REEA fdisk -1 /dev/xvdb 21 E Guest RAFHIGEIIAN, IGEREVAT FPrig
KBNIEE.

BEEHRRXGPHIXHERARNE RN TABRTEMRX GRS, (EFEEER) b
[liar QrGE22

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 EHARS BRI N ERLMARY CPU, CPU BISIRHAZREE, BE(]
RZfERE— CPU &5, BIREXEXFIA CPU BIF4ER, 15EM cat /proc/
cpuinfo, 5528.3.17 "Gl CPU ThEe” AR T BXLLIREMN CPU IIRERNEZ A

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,

o £/ PCI HEEFHRAVARERRIERAE. NAIREIEARE VM EHRSFERFZETS
VM Guest RERIIFEERZEEIMIET, BAELMEXLETIEE.

o ATHRETE, BIKE—MREMWSE, WRAEE, BEER GB LIAMMIRER M, &
Z VLAN tBeIae BB et e,

28.3.1 #& CPU IfgE
BILAfEFE cpuid 1 xen_maskcalc.py TH, HEEMAPTHEIR VM Guest 9FENL LAY CPU
IhEES EARENL LAY CPU THEEHITLL IR, X4¥, ERLa]LABIF TN Guest TR B0

1. EFHAEEITIHRBGERER VM Guest 8981 Dom0 LiZ1T cpuid -1r &<, AFEX
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. BFrEREXAXXHEHFZESE xen_maskcalc. py AR EN L,

3. HAFE XA 4iE1T xen_maskcalc. py fiizs:

> 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, B cpuid=[...] BBEREEHIZ TR GuestdomU.cfg I xLECEH, HEF
BIH libvirt B9 XML EEE A,

5. EALEMIREY CPU ECERThIR Guest, L7E, Guest RpefEAE &N LIRHAY CPU
Thak.

0O #F
libvirt EXFHTEATEIBHNEL CPU, BXIFHAER, FSE https://

documentation.suse.com/sles-15/html|/SLES-all/article-virtualization-best-

practices.htmla,

283.1.1 EZEER

http://etallen.com/cpuid.html 2 EIRMETHX cpuid BEZMT,
&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:

o AILAIGE iSCSI, LUMERIMNAERRFRE IS HEMEENRIEE. BXiSCSIAFHER,
BEEI (EFEEER) ,F 158 “ZH IPNBNWABEERE: iSCSI”

° NFS Bl ZERNIRXE RS, AP MNAENMERNILIZXH RS, EXIFHAE
B, B8N ((EFE1EEE) ,£198 “@d NFSHEEXHRSA" .

o MNRVSKRETD VM ENARS[BHRSE, METLAGER DRBD, XEE—TERZE HIREHIER
2, ARt EsBIMBREEERNERE. BXFMAES, FSM LAY SUSE Linux
Enterprise High Availability Extension 15 SP4https://documentation.suse.com/sle-
ha-15/ 2 X4,
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o WNRRBHAVES RIFIBREBEHTHZ AR, MWERTLER SCSI,

° NPIV BfEANTEEHENTAHRER, BEXMBERT, PAETEENEBLTEREEIFE
—MIEE . BX NPIVEIFAER, BENE 26,11 “BYIRMEFREMRE
BIEIMEET o —MRME, MRICHBEIFIRSF 4 Gbps ERAVERE, EAIERLLS
o

28.3.3 1E#% VM Guest &4t
VM Guest RARISEFRERL B EA L T e < TThRY:
> sudo x1l 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,
BSE F 118117 “HRAEPWIEERHITEML .

28.4.1 {FF xentop 1 Xen

ATFWESRX Xen EINFRHNE BRI BERLR RN AIEFZE xentop, EIRAZE, LTAFE—
MEHENRL, SNERTEETABTFRENRITH.
xentop RSP R, AHEEEEXMBUREIFAES. HPRAEEEEE!

D
B FREMRRBIHEMREVIERRE],

279 %% VM Guest &4t | SLES 15 SP4



EETRMNELIHER. HER, ETHRENERE, NREEARBEMNESFRIALR
&, RF2ETNE,

BRENARIR & R E R ERRE.

BX xentop HNiFEE, BENFMITIman 1 xentop,

@ e virt-top
libvirt IRETR IR EBREIERFMNTE virt-top, BiVERILT ARSI 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
B RITEAER ip IR THRMEENEED, MREIRE T HRENKNENB 7KW
&, WWLRREFRIER. BENMER alice. 0 IMELIEQ, BETUTHS:
> watch ip -s link show alice.0

bridge

EIEIRESR, FRE Xen VM Guest RAESIEZ DI EIAMG, /A bridge 7] LUHE VM
Guest RS BN ER2S 2 BIRVEE, 90, bridge link BVaiHHrIEEANT
FR:

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 RAR S EEX T RN EMT — NRmEEIIEZ A KMILE etho, 55—
MFF&EREE VLAN $20 vnet0,

iptables-save
EREIRMEE, HEIGE T ZTMURKNEOAFSHAERELESERR, WTARKRIE
F, ©rIUESE SaiaIkAERE N,
iptables sa <RI A TFREFRBEARANMBHAIELZE. EFIHENMEEEEMEENPIEM
M, sTLAfEMA iptables-save 5 iptables -S @<,

28.5 1EfH VM Guest RAHENER

TEAOE Xen IFIEAR, VM Guest R RBERTBE XIZITEMN VM ENIRS[BAKIIRNAEIRE
B, RED Guest MiZTHREXETEMN VM EHIRSZBMEZ(EE, vhostmd Bl EE
Guest I#ffIFE B, BIRE ALK LUBTT vhostmd, BHITUUTIEME:

1. £ VM E#1ARSS 25 £ &%= vhostmd ZXF &,

2. EERRERRMIERR metric Z, BREXMH /etc/vhostmd/vhostmd. conf, R
i, BINEBEWAEETITHE,

3. FALT&H$HKE vhostmd. conf EEBEXHEREMIME:

> cd /etc/vhostmd
> xmllint --postvalid --noout vhostmd.conf

4. {#F sudo systemctl start vhostmd #&5< Bz vhostmd SFFER.
MR RSB ohEAEIN Bah/E5h vhostmd, 1HETUA T2

> sudo systemctl enable vhostmd

5. AU TaHSIEME Y /dev/shm/vhostmd0 #E3ZE|Z 79 alice BY VM Guest &%::

> X1l block-attach opensuse /dev/shm/vhostmdo®, ,xvdb, ro

6. 7T VM Guest R4 L& R,

7. REZPIHRMEE vm-dump-metrics,

281 1R VM Guest RARIEHIE R | SLES 15 SP4



8. iBfT vm-dump-metrics <, ERLERFREFIIXMH, EFERED -d

<filename>,

vm-dump-metrics REINLERN XML i, HHNEEZEDEE DTD /etc/vhostmd/

metric.dtd.

BEXFAER, 15BN M ENRSB[BESK LHNFMBIman 8 vhostmd #1 /usr/share/
doc/vhostmd/README, 7£ Guest k£, iE&WFMBiman 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 A& RERIECUARIL VM Guest IEE T, 1EFR, xenstored SFFEFH
xencommons RS E L,

XenStore fiIF Dom0 _ERIENEIEES 4 /var/lib/xenstored/tdb (tdb RRiEkiE
EE) o

29.2 XfF&RSHEO

XenStore #IBENBHS /proc EIMHNEIMXERART (BX /proc HiFHEER, 5SS
W ARG RIHEEREY , B 28 “REKNEBER ,E26T “/proc XHRELK ) .
WE=%FEKZE: /vm. /local/domain 1 /tool,

e /vm- fE1ZE X VM Guest BLBEHIE B,
e /local/domain - fEEFEE XM = _EBY VM Guest BIE B,
° /tool - BFEFBEXZEMIAEN—MREE,
0O &®F
BN VM Guest BIEFHE MR ID wS. BME VM Guest THEIEMItEN, £RM—IR

AT (UUID) B RIFAZE, SHFRIRFF (DOMID) B RN EEGITAIELAINATIRS, &
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-readpath to xenstore entry

ERIETE XenStore INAY{E,

xenstore-existsxenstore path
REIEER XenStore R B EBTF T,

xenstore-listxenstore path
R8T XenStore BEHIFAIE FIo

xenstore-writepath to xenstore entry
EHIERE XenStore MY{E.

xenstore-rmxenstore path
ERIEEM XenStore T B F.

xenstore-chmodxenstore pathmode
SEHTXHEE XenStore BIZHYIREY/ B NR,

xenstore-control

B—&m< (B, AFATEMEE) LiXE xenstored [Fif.

29.2.2 /vm

/vm BBEIEE VM Guest Y UUID 4w#lZR5|, BFEFEM CPU B EM D ENRNEEEHE
BiEEB. 81 VM Guest #3BE — /vm/<uuid> BR. BFEHBERANS, 5FH xenstore-

list,
> 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

> 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

FiFEVEANI (B30, ERATF VM Guest BIEIN CPU #82) MI{E, i5{EF xenstore-read:

> sudo xenstore-read /vm/9b30841b-43bc-2af9-2ed3-5a649f466d79-1/vcpus
1

EE /vm/<uuid> MFIRINT:

uuid
VM Guest B9 UUID, 7EEREREFARST U,

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 BYERNEEIA CPU RUiH8ED, {UMIEFREZMUFT vepus BYE, HFEFE—MU

TR PEAEMN CPU IKER.

name
VM Guest B9& FF.

EIBHY VM Guest (2 Dom0) f£M /vm/<uuid>/image F&F:

> 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

BrfeEis QEMU HZNS . WMREMER ps EF QEMU #i2, BEINSRNIZS /

vm/<uuid>/image/dmargs FHIHERE,
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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
Itk VM Guest B9 /vm B RB9E&1R,

on_reboot. on_poweroff. on_crash. name
BEME 292271 “/vm” HRRIMEENED

domid
VM Guest BYIARIR T

cpu
LA VM Guest EEZIAY CPU,

cpu weight
HFEE BRHEIRE VM Guest BINE, NNEHE, AR CPUBMEMRES,

BT EEFORBIZ NS, /local/domain/<domid> FTHZNFEHRHESIENT, B
EEFRETTANI, BEE8M0 (XenStore Reference) (XenStore &%) (http://wiki.xen.org/

wiki/XenStore_Reference) 2,

/local/domain/<domid>/memory
BEAREEE. /local/domain/<domid>/memory/target % VM Guest BIEHRA
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,

290 fERAHfETE ST Xen HA | SLES 15 SP4



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, BSRE0.1.1.4 7 “FEHVLANEZL7
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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. FVitBEAER -default Wiz, MRERLEILRNZ, ERE kernel-default 2F
& (£ PVIER TBITE) .

3. PVIHBENBE(ERA vda* XIFRIHEE R TR, XERVRUINELLN FV hd* EE, B
BUE LA XX T

e /etc/fstab

e /boot/grub/menu.lst ({X SLES11)
e /boot/grub*/device.map

e /etc/sysconfig/bootloader

e /etc/default/grub ({¥ SLES 12 #115)

Q & #miER uUID
N EH7E /etc/fstab FfERA UUID 0iB4ES,. @i UUID BT LAZ @t e F i RIR
KEFIRE. ZHREMEMY. EREEERN UUID, EFE blkid &<,

4, N7 BREFERAMEERERYEMR init rd REIVEEEIR, TTLMER Ln QIE—DM /
dev/hda2 #l /dev/xvda2 TS 5EE:

ln -sf /dev/xvda2 /dev/hda2
Iln -sf /dev/xvdal /dev/hdal

292 | SLES 15 SP4



5. PV #l FV it ENERRRNEEMNERDIZEFER, BAFIRHIXLE PV ESRARINE
initrd, FREARVIRIRZE xen-vbd (AFHEER) M xen-vnif (BFRE) . XLZLEM
£ VM Guest (XEH PV IRopiERF. FREHEMER (flg0ata piix. ata generic#
libata) [Niz=BEIHRM.

) =T BERAME initrd

° 7£SLES11 Lk, ATLUBIRIRAINE /etc/sysconfig/kernel R
INITRD MODULES 17, f5l30:

INITRD MODULES="xen-vbd xen-vnif"

11T dracut U2 E & XLERIRVHT initrdo

e TESLES 12115 £, #TFEEIZE /etc/dracut.conf.d/10-
virt.conf, HBEIRINTHIFREVITER force drivers RARNNXLR

R CEERISTN) -
force drivers+=" xen-vbd xen-vnif"

izfTdracut -f --kver KERNEL VERSION-default LUIM9EEEFIHEIR
RAVHR initrd (A FRZRIBRIARRZ) o

Q iiE: BEEHINZIRAE

£ uname - r e3P FAIIRENRSE L LRI fERABIARZAS.

6. %M Guest Z&l, £ yast bootloader BFEIASISSEHIETE N -default Wiz,

7. 7£ SUSE Linux Enterprise Server 11 F, ¥R Guest L1Eia1T X [RE28, BEEFAXE /
etc/X11/xorg.conf X{RIEE X REHiERF, 12K fbdev HIEEHFEX N cirrus,

Section "Device"
Driver "cirrus"
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EndSection

Q) EE: SUSE Linux Enterprise Server 12/15 #1 Xorg
£ SUSE Linux Enterprise Server 12/15 F, Xorg ¥ E&hEZE X IREZ2[EEBIEEIE
IR B IREIERF o

8. X4 Guest,

318 31.2 0 EHiF
UTHBRET BEEFH ERITa02E,

1. ZP FVIEREE) Guest, HAER VM FIBCE LATTED FV BRE., £/ virsh edit
[DOMAIN] RIE2#AYREE VM BUERE ., BiIGHITUUTEN:

o HRIG OS EB9HEY machine. type # loader MM xenpv ek xenfv, FH
[589 OS B3 RZgN TP :

<0S>
<type arch='x86 _64' machine='xenfv'>hvm</type>
<loader>/usr/lib/xen/boot/hvmloader</loader>
<boot dev='hd'/>

</0S>

o £ 0S #73, EFFFABEISET PV Guest WAE:

® <bootloader>pygrub</bootloader>
® <kernel>/usr/lib/grub2/x86 64-xen/grub.xen</kernel>
® <cmdline>xen-fbfront.video=4,1024,768</cmdline>

o 7£ devices &5, RRALTRINAM gemu 15123

<emulator>/usr/lib/xen/bin/qemu-system-i386</emulator>

o EMHERE, FEMIENEAER FViEL XFER xen MESEERA
ide, #¥% vda BARE&EERA hda, BN TFIR:

294 | SLES 15 SP4



<target dev='hda' bus='ide'/>
o BERATMBEMNELM xen BT ps2. FHINRIM—DHRY USB LERIGE:

<input type='mouse' bus='ps2'/>
<input type='keyboard' bus='ps2'/>
<input type='tablet' bus='usb'/>

o Rzl & BB M xen B0 serial:

<console type='pty'>
<target type='serial' port='0'/>

</console>

o BFZOSAECEM xen 2R cirrus, HA VRAM X/ 8 MB:

<video>
<model type='cirrus' vram='8192' heads='l' primary='yes'/>

</video>
o MNRFZE, @ VM BITHEEARM acpi M apic:

<features>
<acpi/>
<apic/>

</features>

2. B5h Guest (M virsh 5{ virt-manager) . 18 Guest iZ{THIZ kernel-
default (@i uname -aik3e) , HENIEULEPMERIETT,

Q EE: guestfs-tools
BHT LIRS, NEBEMRMNE ST, SR guestfs-tools B (BX3#
ML, FBMWE 19375 Guestls TR ) o BYSTATUEERBARE.
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32

33

34

35

36

{5/ QEMU EIBEIUA

QEMU #fiR 297

%E KVM VM EH1ARSS 28 298

Guest £% 308

8 gemu-system-ARCH izfTREIAN 324

£ QEMU a8 EIRE M 353



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-1386

* gemu-system-s390x

* gemu-system-x86_64
e gemu-system-aarch64

EREMET SIS gemu-system-ARCH; TRFIHERARNIE qemu-system-
x86_64 ®%,
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33 1&E KVM VM FEAARS 28

AHNBIEREE FEH SUSE Linux Enterprise Server 15 SP4 fEAET QEMU-KVM BYEEHA
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

Biz1T KVM, &89 CPU 2R EEIME, HEFRETE BIOS REAEMIL. /proc/cpuinfo
XHEEHE X CPU IRERIE Ro
BMELCHNRRREIFEML, BBUE 7117 "KUMEFZRT

33.2 FREERVERME
FIE KM AL ERES MR, BREFEXBNRIFE, FTUTRIE:

Eyast2-vmREE, RHEERE YaSTWEETR, rILEHWREMMLEBLR

1. REEEE y
LI

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 EEER
v! Xen R332 Xen TH
KvM EIBiERF
KVM TE
BRE(C) w2

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 . W

5. REMEMBENINHEE GEEEMNEIRE) 5, SREHERTER CPU AR KVM
RIZIER — kvm-intel 8 kvm-amd:

# modprobe kvm-intel
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REZRRESERHIINFR:

> 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 LAULEET KVM B9 VM Guest TR 8 VM EHARSZB[MEMHAMTELIRE (RERIME) , LUk
REXLE Guest BYIERE, ATIRNBR LUEIT ML T AR Guest BIFLIAYIE N AIREM
(EFENE) , URDFAXLEEH.

0O &F
AHHRARIZGEEEART 2 gemu-system-ARCH i 1TiEI, BXEEER, 1B
BNE3BE “[FH gemu-system-ARCH iZfTEIMN -

33.3.1 fFREHF virtio-scsi WENEFIES

virtio-scsi & KVM S iEEHERKR. SEULT UEIHETF SCSIIEEE@R virtio-blk i
. Svirtio-blk#BLtt, EEEZMAE:

R T gt
KVM Guest Y PCIHZHIZZ R ERR, SHAEENSEREHNRIMRG], virtio-scsi
R T XANRE, HACAUES MEFREASESEMERISEE L, virtio-scsi 2]
22 LRS- MLE LUZEETT (LUN) &

ISR
virtio-blk A virtio-blk RehizFMEMHEMEITREN— A<, Elt
SINFEn < F B2 EI EMZETZF M S 2s.
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MEEZT, virtio-scsi HAEXES, MBEEITIARE SCSI FBENXERLENX —
MERNIN. kA ESHTEE,. ATAPI ] USB IREFHMRAHLE,

REA
virtio-blk €& Guest PR /dev/vdX, XEYIBRAKZFNIGEZNAE, Bl
SEGTZE IR a) T,
virtio-scsi £MRISEIMESYIER S EMNIZFRER, XEERTRINEREMEMN
Mo

SCSIig&FH&
MFEHENLEEA LUN REZISFEIEERE, RIFLL Guest B#[M LUN &KIX SCSI f5
(BEi®) o LLINRETE virtio-blk RREIRE, FEJ Guest FfEM virtio-blk iR E
SCSIsp<Hi@, Ik4h, INREHERT Windows Guest, virtio-scsi RAEEMRT
XLERRE,

33.3.1.1 virtio-scsi WA
KVM 23%3t virtio-scsi-pci i&& M SCSI BE@LhaE:

# gemu-system-x86 64 [...] \

-device virtio-scsi-pci,id=scsi

33.3.2 {FH vhost-net LIHNEEML

vhost-net #RRAFIE KVM B9+ EBIMUNBIRtHIZRF. EriREERNEEN ESRIMLS
AFHE, BIUTREIGSITEE Guest BIRIEH vhost -net IXEhiERF:

# gemu-system-x86 64 [...] \

-netdev tap,id=guest0,vhost=on,script=no \

-net nic,model=virtio,netdev=guest0,macaddr=00:16:35:AF:94:4B

1BEFE, guest0 2 vhost IEENRVIGE RN ERT £,
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33.3.3 fEAZEAT virtio-net IEFA LR £ 8E

QEMU 1Rt T ER ZSPATIR A ML I REN AL, KA VM Guest BV CPU #E1E MNEY1E
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,

312 33.1 : WARBREAZM% VIRTIO-NET

TEANTETIH T A gemu-system-ARCH BAZPAFITHREMNEE S B, RIFTEVM £
MRS B LIKET — 1 EEZPAYITIEE (BARZARZ 3.8 FFIGZFItEIhEE) BY tap M48iK
Fo

1. 7£ qemu-system-ARCH #, 9% tap IREEBHEZPAY:
-netdev tap,vhost=on,queues=2*N
Hr N ARATIXTRIE R,

2. 7£ qemu-system-ARCH #, JJ virtio-net-pci iI8&BHEZMFIFHIEE MSI-X CHEES
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 RpIHEXMEEO (EARAIFN etho) EERAZIAT:

> sudo ethtool -L eth® combined 2*N

RZZH gemu-system-ARCH S5 1THMUTF LU T RAG:

gemu-system-x86 64 [...] -netdev tap,id=guest0,queues=8,vhost=on \
-device virtio-net-pci,netdev=guest0,mg=on,vectors=10
EAR, WFaTHNRMNED, HEEHERNMRKILE id (guest0).
TEETTHHY VM Guest AEE, LA root FIEEEU Tap<:

> sudo ethtool -L eth® combined 8

WMIE, Guest REMLLIEEA gemu-system-ARCH BREIRIEF ST H,

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%

> sudo lspci -nn

[...]
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00:10.0 Ethernet controller [0200]: Intel Corporation 82576 \
Virtual Function [8086:10ca] (rev 01)
[...]

IBTFIEE ID (EAfFIA 00:10.0) FHELNE ID (8086:10ca).
2. HBEIIEEA IOMMU 4H:

> sudo readlink /sys/bus/pci/devices/0000\:00\:10.0/iommu_group
../../../kernel/iommu_groups/20

tbi% &R IOMMU 4B 20, I7E, BRI EZISERSERETRHE—1 IOMMU 4:

> sudo ls -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

> 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:
> sudo echo "8086 153a" > /sys/bus/pci/drivers/vfio-pci/new id
RFEEISOIE— &S /dev/vfio/IOMMU GROUP, TEZAfI®A /dev/vfio/20,
5. EXRIREIFREN
> sudo chown gemu.gemu /dev/vfio/DEVICE

6. M7E, BITHEIEIKT PClig&EBI VM Guest,

> 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 SP4 FF4&, FZ1FET VFIO fdftkiTiHes VM
Guest B9 PCI 1%,

/usr/src/linux/Documentation/vfio. txt SXHEFIBHETHX VFIO IREHIEFEEIFA
=B (FEELRENHE 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 —MERI R AE, ¥R VirtFS (BE#FA “XHRFERE ) o VirtFS 8
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 BFEENS Guest ZialfEITDICE EMEIEN virtio-9p-pci i&&F,

c ATFEXSHEXHRFRENE (FIINXHRFLEML2ER) /Y fsdev &,
f5133.1 : M VIRTFS SHENMMIX GRS

> sudo gemu-system-x86 64 [...] \

305 VirtFS: 7EEW5 Guest ZialH= HF | SLES 15 SP4



-fsdev local,id=expl@ ,path=/tmp/ @ ,security model=mapped ® \
-device virtio-9p-pci, fsdev=expl@® ,mount tag=v_tmp @

0 ESHAXHRFAITIR,

0 ZESHNEN EMNXHRFARRZ.

EBFERANLZLIERE — mapped A]fE Guest X RFRENFMINES TV IEEFRE, ™
none =AM “Hf® L%, HA, X Guest XA #HITHNREN B = RIRIEE
M.t

O HIEER -fsdev id=EXMNEHBIXHEZRS Do

O THEERRE Guest FHEHFISH XA ARFRIEHITIZ.

B[R0 FFARTE Guest LEHILRSHIXGRS:

)

> sudo mount -t 9p -o trans=virtio v_tmp /mnt

Hrh, v tmp SHIEFEA -device mount tag=ENXMEHIRFCE, /mnt EERSHHN
X4 ARG EIRER 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 ETETE /sys/kernel/mm/ksm BR RIS M4

> 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/* XHEXBFMESR, 15BN /usr/src/linux/

Documentation/vm/ksm.txt (#{4€l kernel-source) o

BERA KSM, BRITIAT R

1. RESLESTERZFEET KSM X#s, BHRINCTERRS. BERAE, BEITU
Tap<:

# echo 1 > /sys/kernel/mm/ksm/run

2. M7E, IBE KYM HIETTE VM Guest, H1eZE pages sharing #l pages shared X
HHARS, Hlan:

> while [ 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 #l virt-install FET libvirt T AR T HENREETEENEE
. XLTHE%EY gemu-system-ARCH s S EMEERERF, FE, ol UEHIEEH
gemu-system-ARCH, MEHFERETF libvirt T A,

Z%5:. gemu-system-ARCH #0 libvirt
£ Zi1lgemu-system-ARCH g3 FETF libvirt WITEAFRT R,

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 BIEFER,

> gemu-img create@ -f raw® /images/sles/hda® 8GO

create 7S 550 qemu-img BIFEFARE:,

R - f SEIEEREREI

BRI SEEE BR R

BRGAN, 1ERFIFA 8 GB, ZEMEGBIBAMHIM G XY, sMEHIRERIIEET
MG, FEERIARNE XRG4 PG K BRI AR/,

EDQIET —MERMEE, ELUER gemu-system-ARCH IEE— NS5 SR LRE RSN
REAAAL -

© ® ®© O

# gemu-system-x86 64 -name "sles" @ -machine accel=kvm -M pc® -m 768©@ \
-smp 2@ -boot d@ \
-drive file=/images/sles/hda,if=virtio,index=0,media=disk, format=raw@® \
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-drive file=/isos/SLE-15-SP4-0Online-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@

Q@ EMNMMEIR, BEFEOMEFRESR, FAF UNCIRS:E. LHEMBTAZHE—,

© IETITEMNEE, £ qemu-system-ARCH -M ? ETRERESHMTIR. pc SBUAT

HE PCo

EIWBRAREFE.

EXBETWNIEIEH SMP R4,

BESISINF. BMENa. b FR&E1M2) . ¢ (BE—1ERE) . d (85— CD-ROM)

EnEp (MMLKEESS 1-3 HTERSIT) - BIAMEN o

O TEXEFE— (index=0) F&, RASFZEEIERN raw BNFEPME (1f=virtio) I¥
sERR I,

® 60

@ F (index=1) REIREIIRK7E= CD-ROM,
O EXMACHIEN52:54:00:05:11: 11 BIFEIAL (model=virtio) MKEEIES. 1B

WIETEME—RY MAC #itiE, BNS & ERLEAZ,
O IEEEFR. WRIEE none, KREAEF,
@ EXATEHSERAGFE (RANEASY -niEEENRAE) NFEMEIIKIGE,
TR Guest IR1ERGGE, BLHIETE CD-ROM I&E BN Al B EhAE X AIRE A :
# 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
gemu-img Ap L IR TIERMNMEGR, B—F M, ERILUER qemu-ing RHPIT—RGAVHEEIRE
12E, ATNBOEER EESIBHEZINGH gemu-ing FHHS,
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34.2.1 BxXgemu-img AAN—RER

gemu-img (% zypper ###) FRAFHISERITIHENES. BN FaSIRI—ARREIE
I, BLEETUEERAN, HPMSHFaSaEa, MELEmMNERFEXNFRS. §
XEIERLZEPATMNGIR, 5B gemu-img AT (man 1 gemu-img), qemu-img f55FH 1L

T—RRIEE:
> gemu-img subcommand [options]
SFUATFaL:
create
TEXH R L eI IR AR

check

CEMBHEREESH HIR.

compare
CEMMRENAETZEEE.

map
ARG X B RV T SR R B R & %,

amend

1& IE BRAG ST 32 BB AR TUAFRE IR T

convert

BB RGN E MgV IR G
info
EREXEEMRENER,

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 . RBENOEHEME

AN BNELIREEMRG. REERS. BREERGREI, URIREE X5 EHEEIRE
GRpES:EFS TS

34.2.2.1 gemu-img create

£ gemu-img create A5 VM Guest I2{ERFACIRFMEE MG, ZmSERUTIEE:

> gemu-img create -f fmt@ -o options@® fname® size®

O BEirBMRAIEIN, 2RI raw Fl gcow2,

0 FLMGERAZFEMSTLEBEEMED, AI7ELLAER - o EITHETE XLEHMIMNE
Wi, raw BREIETNNSZHF size i, FHLLATLUEN -0 size=8G, MAEZMTHIKRE
AR INANZETR

© ZEENBIMHMERENEER.
O BMEEMRENAN MRHEKRER -0 size=<image size>AWIEE) . MEKNH

AEEZ A K (KB). M(MB). G(GB) 3, T (TB),
E1f /images BRFOIERATIEKE 4 GB MR sles. raw, BETUT®mS:

> gemu-img create -f raw -0 size=4G /images/sles.raw
Formatting '/images/sles.raw', fmt=raw size=4294967296

> 1s -1 /images/sles.raw
-rw-r--r-- 1 tux users 4294967296 Nov 15 15:56 /images/sles.raw

> gemu-img info /images/sles.raw
image: /images/slesll.raw

file format: raw

virtual size: 4.0G (4294967296 bytes)
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disk size: 0

AIUEE, FEVEAREGNEIA/ND 4GB, EREMNEREEARNN 0, EAEREEALR
EENZR K.

@ e Btrfs X R Z ERY VM Guest BRI

WNRIEFETE Btrfs XH RS _EQIRBEEEMER, 7 LUER nocow=on R Btrfs 95N\
BY & HIThEEF= E AV M BEFF 55,

> gemu-img create -o nocow=on test.img 8G

B2, MREEERSANRESR (N, BEALIIEERSIBRBHETEMIZEHE
RER) , BHEBLITHER nocow ETL,

34.2.2.2 gemu-img convert

f£F8 gemu-img convert FIRFEARMRGRIRIR NS —MiETl. EIREX QEMU ZHRIHIMREGAETUAY
STETIR, 15517 qemu-img -h HEBFRENRE—1T. Zan<SERAUTEE:

> gemu-img convert -c@ -f fmt® -0 out fmt@® -o options® fname® out fname @

X B IREN BESE. 28 qcow Ml gcow2 AT FELE.

TRHEMGIER. RIBEXENONE, FLLA LA EH,

B AR BRIR AR o

1EE BARIRGRIVEXRBVEMETL, £/A -0 ? IEEBRRERIAIFRIETSIR.
B RARIE R IRGRAVER R,

O MBI ERGRIERZ.

® 6 ® ©0 O

> gemu-img convert -0 vmdk /images/sles.raw \
/images/sles.vmdk

> 1ls -1 /images/

-rw-r--r-- 1 tux users 4294967296 16. lis 10.50 sles.raw
-rw-r--r-- 1 tux users 2574450688 16. 1lis 14.18 sles.vmdk
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EEEF AT BIFMERRIEXANETGIR, BETUTHS (5 vndk BN ARG
=)

> 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

£ gemu-img check FILIMENEHEMEE LA IR HIFFMTAHERERTVERSFILLI
e AR ERLUTIEE!

> gemu-img check -f fmt@ fname®

0 REEMENEN. RAABESBONRI, FILRIUERIESH,

0 ENERIREERIRREZ.

NRAKRERMEEIR, LT TREEEL, SNSERARNEIRAVEEMEE,
> gemu-img check -f qcow2 /images/sles.qcow2

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:

> gemu-img resize /images/sles.raw +2GB

Q 1w
SR LUAEE raw f qcow2 LA R MG AN BREBEEMEINHMEGRHA/N, B
£ gemu-img convert FHFZE N IFHIEI

oE, ZRENRE—TPXEEES 2GB AATE, ERLUARIA XA/, AN
p

34.2.2.5 qcow2 XHMEINHISLRIED

qcow2 B QEMU EANEEMBEMGIET. HA/NRFIEK, (NEHEMNBLTEEEET(E)
B A D Bk =8,

gcow2 BRI HFLUIBE AR/ NN R THITHL, XLEBTIRNFR. M Guest WREMS, B
BRI %59 AR AR, QEMU BRIAA 64 kB 7%, BT LUITERIEFMERETIEE R RBHY
f&:

> gemu-img create -f qcow2 -0 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, EFEEFEERIMINEA/NEIER TS n GB BE=E, T

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 f1T EfEF -drive EUERIEERFAN. HE, AJTLUATEEE QMP BIRE(E
F blockdev-add @<, Bx QMP BIFER, 1555 36.1171 “QMP - QEMU I+ EAL)
W,

LU TFEEC B B Guest FULBTFEA/N:

12-cache-size
L2 REFHIRAK.

refcount-cache-size
refcount SREZHITRA K/ B X refcount BIIEMEE, 1B5S M 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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https://raw.githubusercontent.com/qemu/qemu/master/docs/qcow2-cache.txt

refcount EFRERIMEL 12 EEFEERES, FLERILUE refcount BRI EFHEIT/N—

£

# 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,

IEANLE, QEMU BIANT cache-clean-interval &8, EEEX—MUFAEAAIE]
PR, ELtEREEE, SMARFHRERKIARENREZED,

TENTGE 10 S#EFE—RFAERERNEED:

# 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,

BEAMRER, 88 VM Guest EDEE— qcow2 RANAEERME, HIRFEEES
— M REEINEE R

R ZER B QEMU s fEMA savevm e8I/, AT EHBEMIRFIFERR
BR, ATAEIER—TRC. BX QEMU HMBRIFARES, B2NE 365 “EH QEMU it
S EIREML o
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qcow? RGBS RENRERE, ErILIER gemu-ing snapshot i S E X LEREE,

&8 XH] VM Guest

BARETEPWIETZITIEA gemu-img snapshot 85

)rJU; __l-HbZK# i;F@a T%ﬁEIJFEJ:LA*n'{kIQ\E’J@?\ﬁH%{%O

34231 FIHIMBEIRE

£/ qemu-img snapshot -1DISK IMAGE A]JEE disk image B RFHIFREIIAIR
BBr5IR. BIfE VM Guest IETEIETT, A LURENZTIZR,

> gemu-img snapshot -1 /images/sles.qcow2

Snapshot list:

IDO TAG® VM SIZE® DATEO®

1 booting 4.4M 2013-11-22 10:51:10
2 booted 184M 2013-11-22 10:53:03
3 logged in 273M 2013-11-22 11:00:25
4 ff _and term running 372M 2013-11-22 11:12:27

® 6 ® © O

H&EDE,JI]E *Tl/\"?o r‘-l%" 5 bﬁio
RN —IZBAF B, EUEMZEN ID 2R ERT,

2 MPRE DRI, &

VM CLOCK®
00:00:20.476
00:02:05.394
00:04:34.843
00:08:44.965

REE S ANVHETIE, 5ER, BITHNARFERNAFES, RIS,

TREZAYEIZ2ESE] AN B HR.
REIAMLET £ B9 H AR

34.2.3.2 SIEEXHAREIMIAIIRE

f£F8 qemu-img snapshot -c SNAPSHOT TITLEDISK IMAGE mIBIiEEALBEXAREI
B S AT IRER

> gemu-img snapshot -c backup snapshot /images/sles.qcow2

> 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:

> gemu-img snapshot -a 5 /images/sles.qcow2

T—RIEEH qemu-system-ARCH EITEBWIE, BIEATFHS N 5 HIRBAVRES.

Q =

gemu-img snapshot -c <5 QEMU E28HY savevm & (BBNE 36 = (&
Fi QEMU WSS EIEE I ) FBRe Hld0, XFFER savevm £ QEMU 1523+ 62
AIIRER, T E£fEMA qemu-img snapshot -a AR,

73
I:I
VIRRY

34.2.3.3 kR

£/ qemu-img snapshot -d SNAPSHOT IDDISK IMAGE AJfRIBRERHMALAYIRIREBEN R E
HIMRER, XATLATIE qcow2 HEERMMEHRI—LEHETE, RAREBESANTER=ME:

> 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—MIRERIEAERRERDEIIRG, BEARGHEIMANREX . MEMRVIRERS
&, Y1DEREISESBRE, MESIFKERE. S NIKERGR LURERMKHT— &2
Bo Rk, BABARREAIGESTIMKHIE. ERAIKEREGR, QEMU ZFEXTANEH, H
R ERE R RGHTTIZEIRFo

EERFHIMEARET — T eRE HERBEFEEM) HERNAEA#HTEREEFRE
HEFEMNBIEFRIRERSCEZREAME, UE, EFUENAENNT EETRIGES
BRE& RIS — N EARRE,

34242 GIEIREMRE

Q =
REEA LI EABIGER raw 18, BREEIREMGERIZER, FA raw R
Y#fbacking file &I, mIFRAEBGHEER qcow2 FETo

f5lg0, /images/sles base.raw @88 EMTENRFHNERME,

> 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

ZIEIRE KN 4GB, EFRANK 2.4GB, & raw, FERAUTHLEIER /images/
sles base.raw EAMEGIRERBRE:

> 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
BEEIREMRGRIAT:

> gemu-img info /images/sles derived.qcow2
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 !

> gemu-img info /images/sles derived.qcow2
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 EEB#EKN 1.1GB, XBRXHARS (MABESRE) PRIENRFTISANBES
8o

H}

34243 MNIKREMREGEZERRE

EEUREREG (MAHT. RERENNARER. BEMRIRE, FF) ZFE, e=&EMh
TR, LAY, ERIUESHRIGEARBGARE MG SR ABRA,
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[FIaE AR (/images/sles base.raw) B52MTENRS, RS EBRHNHESR
BURBIIEIR, MITHNERBMGEAIUEE5E —MNERMRGERNRS, MEMELTSHTHE
T TERD. TRIZLHERRGT, BRI EREE T ANKERGRIIRIR, FERMRE
ERMIFTRIGEARR G, BETFIREMGEIZERGIZEN N ERERMRE:

> gemu-img convert /images/sles derived.qcow2 \

-0 raw /images/sles_base2.raw

tbar S BIZ TIER raw ASIUAIFEARIUE /images/sles base2. raw,

> 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

HBRRELRIGEABRIRK 0.4 GB. EREREMBEENXM, ErILUEMET IREGEIZEF YK
ERER, XiF, EEAIUNARFRENEEREEEZERNEREN, HTERERNNEMN
T

34244 1E VM ENIRS 28 LHEH S

EENRSG FMEHEMEEREGNMETRSIREA. BIUBIWEIRE 195 “libguestfs”
HERTANTAERGEEMTIRG,. A2, MREFTEFHHITIIRNE, BRRAREREFR
1%,

Linux R LMERRIT IR EHER raw BERENRNHTOX. E—NRFIIEEER, BERF
REBE, MEMIRENEGEERE:

312 34.1 | BIHHE S RRSRESHBIRE

1. FEEEHHS KOEERGETIRE —MEIFIRS.

> losetup /dev/loop® /images/sles base.raw

2. BECREHNDXNBRADMIEERRES.

> fdisk -lu /dev/loop0®
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Device Boot
/dev/loopOpl
/dev/loopOp2  *

0 MWEBXK/I.
@ IXIEIBRX,

3. HEDKiECrwE:

> 1ls -1 /mnt/sles/
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

> umount /mnt/sles/

322

Start

63

1542240 @

> losetup -d /dev/loop0®
> mount -o loop,offset=789626880 \

/images/sles base.raw /mnt/sles/

root
root
root

root
root
root

sector size * sector start

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

> cp /etc/X11/xorg.conf /mnt/sles/root/tmp
> 1ls -1 /mnt/sles/root/tmp

4. BIERER, HEESEFHNERYT, BRETELNREZSEREERERND X,

bin
boot
dev

tmp
usr

var

5. TSI XHEFEEHNIK, HETHENHIZD XK.
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L5 TEMLFIEREERANREE AR
YA F RS RRAETREMBEINSK. XAERRFES KARFEN VM

Guest,
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35 fEA gemu-system-ARCH iz1TEEMA

ERFEMHEMRGE (BXEEMGINIFHAEE, BERE 34270 A genu-ing EIE
G ) , EaUBEHEXNENNT. £34.17 “fEH qemu-system-ARCH #{7EA L
= BT BT LEMIEIT VM Guest WE R <, AESESIFMAFRE gemu-system-ARCH
%, FHNBEARNESREEATER, BX gemu-system-ARCH FYEEIERFIR, 15

SREFMT (man 1 gemu),

35.1 EZAf gemu-system-ARCH &

gemu-system-ARCH s {EA LA FiB4A:

gemu-system-ARCH OPTIONS@ -drive file=DISK IMAGE@®

@ dgemu-system-ARCH 2T LA, HAWAIDIEDUE XIRINEHHSE, HMiED
S ME—REMRVEINERIT N, MREFREHREMED, WERKIAME, FELERT,
S EERMEMMEEI TRV R BRI R R,

0 GSEEEIMUNKH Guest RARIER IR IRR. gemu-system-ARCH 2T ZBRIGIE T,
£/ gemu-img - - help AIFIHXLEAR R,

o BE: AArch64 (AR

KVM ZGEAT 64 {iL ARM (AR (AArch64). E1E AArch64 (AR 451 BT
QEMU, &EE:

e M -machine virt-VERSION NUMBER EIEEEATF QEMU ARM EIAHEY
TTENEE,

* fE£F -bios EWETE BIHFARIR S o

0O &7

WA LAGER -drive SEBUHETE BIHFARIGSCH, BIg0:
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-drive file=/usr/share/edk2/aarch64/QEMU EFI-
pflash.raw,if=pflash, format=raw

-drive file=/var/lib/libvirt/gemu/nvram/
opensuse VARS.fd,if=pflash, format=raw

o f£F -cpu host ETIHEE VM ENARSZ 288 CPU (BRIAEA cortex-15)

e {£MA -machine gic-version=host ETHEES FHERERER P EEHIZS
(GIC) hr7s (BRIAER 2) o

o NEFAEFAER, EEE virtio-gpu-pci ERHNEFIEE,
fign:

> sudo gemu-system-aarch64 [...] \
-bios /usr/share/qemu/gemu-uefi-aarch64.bin \
-cpu host \
-device virtio-gpu-pci \

-machine virt,accel=kvm,gic-version=host

35.2 ## qemu-system-ARCH jEIR

EFNBEN gemu-system-ARCH ET, MUNRSEREIUESE (GIUNEMAILESS. R
7. BISHAEIGATEMESE) HEXAYED,

-name NAME OF GUEST
IEEIBITH Guest RAMRATR, ZBAMBEERER Otrd, AT VNC iRSE28.

-boot OPTIONS
BEE XK GITIRF. R FE (BFF) |T, aflbARKER:NEE 1M
2, cRRE—NEE, d KRE— CD-ROM IEEH2E, n 3l p KRTESISHEKIEAE.
B30, gemu-system-ARCH [...] -boot order=ndc B&E=XMMKRE|SF, ARE
HME— CD-ROM Rzh2E51F, REZHME—MERSIS.
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-pidfile FILENAME
¥ QEMU BI#IEARIRS (PID) fETFEX . WMREMMBAIETT QEMU, XHIFER
Ao

-nodefaults
RINMERT, BMEEREGLIT EEEREREPILE, QEMU BWEEIEXEIRE, kDT
SKAINEE, FELBERT, BUAFHEESMEE, BRERMNMR. HTEHTH
O, SEPMEHEIS. BAIAE QEMU ImflZsEfiF =ik,

-daemonize
B QEMU #REERHE “FiFERK” . 7£ QEMU EFIFRWHEEMIGE LIEERE,
T MTERATIRERIEH DB

Q ix&: SeaBIOS BIOS £
BN BIOS 2 SeaBIOS, #&ERILAS|SF USB i&&M{EmIFEN2E (CD-ROM. &
WEfE) o SeaBlOS %5 USB BATMIHEE, HZHZ1 VGA K. B X SeaBIOS HYIF4H
28, &SN SeaBlOS M4 (https://www.seabios.org/SeaBIOS) 2,

35.2.1 EREIEE

35.2.1.1 itEAIRE

EE LSRRI ENRZEEY, 51T gemu-system-ARCH -M help AIEE X FHHITEN LR
EIES

Q x&E: 1SAPC

A#F isapc: ISA-only-PC I+ EEE,
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35.2.1.2 CPUES=S

BIETEAIERS (CPU) RIS HIZKRY, 15517 gemu-system-ARCH -cpu MODEL, f£F qemu-
system-ARCH -cpu help AIEEXIFH CPU BISFIK,

35.2.1.3 EEZEIN

EMILITRE gemu BY R E BREmYIR. EEEFFRE BRI, 520 gemu-doc F

-m MEGABYTES
YETE FYERETA RAM K/NEY MB #o

-balloon virtio
e BT ohAERIEIRE VM Guest BFIEI) RAM REERMF EIMEIEE. ERZ2FEA -m
IEENRES,

-smp NUMBER OF CPUS
IEEERIMA CPU k2, QEMU 7£ PC F & E&EZHHF 2551 CPU (HF&HEZHE 64 1
CPU AJfM KVM 1K) . LETURIESZ Hith CPU ABXHISER, BIMiEEL. S 1MEE
D, HEMZOBIEIEE

THEEEMM gemu-system-ARCH 651741

> sudo gemu-system-x86 64 \
-name "SLES 15 SP4" \
-M pc-i440fx-2.7 -m 512 \
-machine accel=kvm -cpu kvm64 -smp 2 \

-drive format=raw,file=/images/sles.raw
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6822H 18:52

35.1: ER{EM SLES {£%3 VM GUEST i QEMU &

-no-acpi
2 ACPI %,

QEMU 7 CPU ZLEHIRE T B, BRE5N CPU, 157 QEMU MflgsdigN co BXES
8, BEENE36E “FH QEMU SMSEIEEIN -

35.2.2 fEFAMIEEUVEPLSERVECE

-readconfig CFG FILE
EEFERBEIETT VM Guest BYEBERTIT EHNIRFACE LN, qemu-system-ARCH
A AN HIfER -writeconfig (RIFNIHE FahdmigaI XA IZEERN AL S,

-writeconfig CFG FILE
R H iR FECE BRI AX 4, BT - readconfig EMA] LIEEFEHIZX
o

> sudo gemu-system-x86 64 -name "SLES 15 SP4" \
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-machine accel=kvm -M pc-i440fx-2.7 -m 512 -cpu kvm64 \
-smp 2 /images/sles.raw -writeconfig /images/sles.cfg
(exited)
> cat /images/sles.cfg
# gemu config file

[drive]
index = "0"
media = "disk"
file = "/images/sles base.raw"

XiF, EBEUAZFAEMENEREEMNIREEE,

35.2.3 Guest ZBTATEh

-rtc OPTIONS
EETE VM Guest HAME RTC YA Guest FIBTHFERIAB ENMAZHIBIHIRE, Hitt,
B ENARANTHSERNOIMNITES (I, &I NTP RSES) .
NRIEFER VM Guest B 5 AR #HFRE, BHEE clock=vm, MABERARIAE
clock=host,
T ] LAER base IBTIRIERE VM Guest BY AV 4R &) :

> sudo gemu-system-x86 64 [...] -rtc clock=vm,base=2010-12-03T01:02:00

AURIEERS, MIBIETE utc 5 Llocaltime, BIEISTR VM Guest a7 UTC (1hiF
tHRAY, BB hitp://en.wikipedia.org/wiki/UTC #) {ERE, Ti/SEN kAT E
"E.

35.3 £ QEMU HERIZET

QEMU M ZIEINIZIT VM Guest FREMFIBIRE. a1, QEMU SZHZMALBIRIM K. Rig
& (EEMuBahikapes) « USBiR&E. FRiRE (BITHHITHRO) HSEMEEE (BRHA
B o ATMARTRERMERRNR NI EHED
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0O &%
IIRFENKE (B0 -drive) REFHNIRZFMEIEFREIE, BER -
device EWURIERE, HMEMA drive= FRTUHITIRIR, BI40:

> sudo gemu-system-x86 64 [...] -drive if=none,id=drive0, format=raw \

-device virtio-blk-pci,drive=drive0@,scsi=off ...

BIRRE X BRREF REE TR, 156 -device ? # -device
DRIVER, ?,

35.3.1 Hig#E

RIGERMTEPNMESEXREE, —RERT, XEREEEEKAISIEFERE, BEMR
(EIBzhEE, BESAEENBEEPNEP—RREFEEILR Guest IBRIERFR.
FEHAIBRThE3EA -drive SRE X, LIRTAB L FIRW, ATRNBEAPN—LFIRED,
EXREYIR, 5BUFMIT (man 1 gemu),

-drive JETRYFiEIR

file=image fname

EEEA TR BRNEEREGRIRE. RKEE, BERA—I = (AB5h) K.

if=drive interface
e EIXsh2 EEE I OZEAY, SUSE BRI #F floppy. scsi. ide &
virtio, virtio EXFEMMUHEEIREIERF, BIAMMEN ide,

index=index of connector
IEERchasFMEZRINEEZO (B2 if EM) EEMEZSBNES|S, Rk
E, WR5I=BnEE,

media=type
EEHARIEER, FILIZ disk (RREER) 5 cdrom (RIRAJT%EIRY CD-ROM JKES
2) o
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format=img fmt

B EENHEMEGIEI. NRFKIEE, RAe=Balig. SUSE BRI raw
qcow2 1&=to

cache=method

IEERChERNEE S %, PIRERIEN

unsafe. writethrough. writeback. directsync g{ none, E7EfEMH qcow2 i
BB BTREMEE, BEiER writeback. none 2EZATHMNERE, ALERRZ 2%
WMo IFFRESH, BRIAMEN writebacke BXEZER, BEENE 175 “HEEGFE
R o

0O #x

331

AT EUHIERIEN, QEMU BEZIRFZMEERR, LUHEEEAN gemu-system-
ARCH &5 %< 17,

Al {ER
> sudo gemu-system-x86 64 -cdrom /images/cdrom.iso
FAE

> sudo gemu-system-x86 64 -drive format=raw,file=/images/
cdrom.iso,index=2,media=cdrom

P

> sudo gemu-system-x86 64 -hda /images/imageil.raw -hdb /images/image2.raw
-hdc \
/images/image3.raw -hdd /images/image4.raw

FAE
> sudo gemu-system-x86 64 -drive format=raw,file=/images/
imagel.raw, index=0,media=disk \

-drive format=raw,file=/images/image2.raw,index=1,media=disk \

-drive format=raw,file=/images/image3.raw,index=2,media=disk \
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-drive format=raw,file=/images/image4.raw,index=3,media=disk

©) &5 FERINRHIRABRG
ERFERMEEMG (BEWE 3421 “FH gemu-ing EIEHAREGE ) NEBERLAK,
SRR AERMAER VM MRS SBHE, KFEEANRhSSHTIER, AFM VM Guest
HiEEl]l. FEZRERENERILE, MABERRRIEXGE,

Eif3ia1EA41 CD-ROM IXzhes, 151

> sudo gemu-system-x86 64 [...] -drive file=/dev/cdrom,media=cdrom

BRI ENER, R

> sudo gemu-system-x86 64 [...] -drive file=/dev/hdb,media=disk

VM Guest fERRENIKENZZ A RIEIRTEH VM EH1ARSS 8855 —1 VM Guest ifi8l,

35.3.1.1 REBCREARY Guest AR =]

B G XMEBEREX NN EERFPEERRNEIEME K, SrodREET
EE2FTFHPHEEFNEUEE, fIi, MREEHAEBEREDET 1 GB HiE, MILRERRIAR/N
=K 1GB, WMREFEEMFF 500 MB (BFIME) BVEIE, BREA/NBIARSIRITEDR .

[EAE, KVM #6917 LE5INT discard=on &, MEIEMBREIRIERTEMER Guest
MR RIBSREIEE BB ‘=R . EEE, AWM if=scsi Keh2FEOF/N:

> sudo gemu-system-x86 64 [...] -drive format=img format,file=/path/to/

file.img,if=scsi,discard=on

O ==: =ERs

AZ¥F if=scsio. UHZEORSMETE virtio-scsi, MEMETZ Isi SCSIEATZE,
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35.3.1.2 I0Thread

|OThread 2 virtio IREMNEREHEIFLE, BTHITI/0OEKRFKIRSEKYE, LHETE
2 SMP VM Guest FERYF ZHARIZEH SMP VM EHARS 2 £, 10Thread AER QEMU E
EH1EF#HIT 1/0 I8, MEARFR 1/0 TEDEEIZA CPU Zial, L3 EMECERRrTK
EIERE .

ALEIE E X 10Thread MREK/ZA 0Thread, #AfG, virtio REAFEXLEWRATH /0 B
& 2 virtio G ZHBET LUMERAE I0Thread WK, SE TR 1:1 METACE virtio 1&EMN
IOThread X%, TEMREI=EIE ID 7 iothreadd B9 I0Thread, #Af5, 3% |0Thread
BERIEFA virtio-blk IR EMEHEIR,

> sudo gemu-system-x86 64 [...] -object iothread,id=iothread0\

-drive if=none,id=drive0,cache=none,aio=native,\

format=raw, file=filename -device virtio-blk-pci,drive=drive0,scsi=off,\
iothread=iothread0 -drive if=none,id=drivel, cache=none,aio=native,\
format=raw, file=filename -device virtio-blk-pci,drive=drivel,scsi=off,\
iothread=iothread0 [...]

THEM gemu B5L1TRAIEBE T virtio 8% 5 10Thread ZjalAY 1:1 BREY

> sudo 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 [...]

35.3.1.3 virtio-blk B9EF Bio B¥ 1/0 &E

NTRS /0 BEENAREFIERE, AhREs 3.7 B9 virtio-blk #O5I N7 #HY /0 B&iZo
XNETF bio WIRIKERENEF =BT 1/0 BERRERF, FIEFAIZEEE Guest FRY /0 BRIZFHERIE
Bo XTF SSD HMEFERiEFIRE, ZREEFRIER.

ZIMIEFROAL T RARS. BEAZIEIERF, HHITLUTRE:

1. £ Guest ERAZE<LITHIEM virtio blk.use bio=1, BJLUEE YaST > 74> 5|
SINEZERITILIR1E,
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Ak, EEAILURLE /etc/default/grub, EEEE
GRUB_CMDLINE_LINUX DEFAULT=HRY1T, HERERMAZSE. AFIET1T grub2-
mkconfig >/boot/grub2/grub.cfg LLEH grub2 5|83,

2. FERUEMNZELTTRIIE L TESIT Guest,

() =% BFEELET Bio WIKEHIERF
ET bio B9 virtio-blk IXsiEF M FAMBEFIERISRLH LY., REET, AEFS
KRBV B K TF 4852 bio BRFFFHERMME,. BAEFIERIGE LFERAET bio FIIREHIE
o

35.3.1.4 HEi%ifiA]iSCSI HFiR

QEMU BIE5S libiscsi #5%ERM. Ftt, QEMU aJL EZIAIR] iSCSI HIRHIEE B IEE IR

%%, IIHEERTEEMEMN ISCSI REEMHACE, MET iSCSI BirM libvirt EFEAIZENEE
XHECE, LhThEEEId B =iElE libiscsi iR Guest fiffFiEiE#E 2 iSCSI B4R LUN, &t
B LATE libvirt XML BECEIEEE T iSCSI AU 1.

Q x&: rRAW BRI
T iSCSI TN FE—ERATEMNES], XSEEA RAW BSAETIEY, LthIhsEA vTMA.

THEZATEE iSCSI E#R QEMU ss< TR H.

Q iEE: virt-manager [R#]
virt-manager REMFRAFET libiscsi MEZENAEE, BRI ET EEHE
Guest XML A EL#TEE, SMIFEET ISCS| MRS BT S 1T3RH,

> sudo gemu-system-x86 64 -machine accel=kvm \
-drive file=iscsi://192.168.100.1:3260/iqn.2016-08.com.example:314605ab-
a88e-49af-b4eb-664808a3443b/0,\

format=raw, if=none, id=mydrive, cache=none \
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-device ide-hd,bus=ide.0,unit=0,drive=mydrive ...

TEEERET N iSCSI Y Guest 15 XML B FI{LATE: :

<devices>

<disk type='network' device='disk'>
<driver name='gemu' type='raw'/>
<source protocol='iscsi' name='iqn.2013-07.com.example:iscsi-nopool/2'>
<host name='example.com' port='3260"'/>
</source>
<auth username='myuser'>
<secret type='iscsi' usage='libvirtiscsi'/>
</auth>
<target dev='vda' bus='virtio'/>
</disk>

</devices>

Rt R E 5 £ virt-manager IRERVET AV iSCSI &iimR GBI LE |

<devices>

<disk type='block' device='disk'>
<driver name='gemu' type='raw' cache='none' io='native'/>
<source dev="'/dev/disk/by-path/scsi-0:0:0:0'/>
<target dev='hda' bus='ide'/>
<address type='drive' controller='0' bus='0' target='0' unit='0'/>
</disk>
<controller type='ide' index='0'>
<address type='pci' domain='0x0000' bus='0x00' slot='0x01'
function="'0x1"'/>
</controller>

</devices>

35.3.1.5 3&i¥ QEMU /A RADOS HRi&&F

RADOS 3Ri&# (RBD) IR MHETETE Ceph Bf &R, XEZHETIFRE. EFIFMEIE—SE, &
AR ERAEMBNEE—, M KYM BEH VM Guest £ RBD,

335 Hig# | SLES 15 SP4



BEXEZHT, E2 M (SUSE Enterprise Storage Administration Guide) (SUSE Enterprise
Storage EIEIERI) HHY “Ceph as a Back-end for QEMU KVM Instance” (¥ Ceph FB{E
QEMU KVM LfIMfEIR" ) —E (https://documentation.suse.com/ses/6/html/ses-all/cha-

ceph-kvm.html) 2,

35.3.2 EfRIgEEREDN

TR R KR QEMU 3ED, LK VM Guest EIFZ5IHAYE R o

35.3.2.1 EXMH+

QEMU f#H -vga REX AT ER VM Guest B2 aHAISTRE, -vga LRSI T E:

none
£ VM Guest FZ2BSI+£ (FIEBAE) o &he] LUBE BITIES 8 1FRIEITHA VM
Guest,

std
FEIATERY VESA 2.0 VBE i8R, SNREITHE VM Guest ERARENERIHE, 15
fERAIE,

gxl
QXL R¥EE £, ©5 VCAFES (B85 VESA2.0VBE 3F) ., A spice fSAMY
B, EBIER gxLo

virtio

F R VGA B,

35.3.2.2 FTEREIn
LI TEIRE R0 VM Guest B2 2R A o

-display gtk
Z GTK EOFRERAMA L. WRERMATFESITIEEEMIES VM B Ul Tk,
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-display sdl
e SDL Bt (BEERERMEMEREEOY) . BXIFMES, FEN SDLX
o

-spice option[,option[,...]1]
B spice iItfZRE ¥

-display vnc
BXEZER, BSEE 3557 “FRHVUNCEE VM Guest” o

-nographic
£ QEMU B at. RSB THOKEERZIIZEHI G,
€M -nographic BaEMGE, EEMEGIGHRIZ cart -2 1 AIEEHMERRE
’evyIR, fli, BTEESISS QEMU klad Z Bt AVIRER,

> sudo 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-ab send break (magic sysrq)

C-a c switch between console and monitor

C-a C-a sends C-a
(pressed C-a c)

QEMU 2.3.1 monitor - type 'help' for more information
(gemu)

-no-frame

£ QEMU BORENM, ETFETRAKEIIEZEFEE.

-full-screen
UeRERE5h QEMU EfZHiH.

-no-quit
2 QEMU BORXAIRHE, FlEsaiTxRAE .
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-alt-grab. -ctrl-grab
FINBRT, T caarl-at Zf5, QEMU BOSER “WEIKY” Bir. ErILUGASE
PEFEDN cerl - ALt - shift (-alt-grab) @A ctrl 8 (-ctrl-grab)

35.3.3 USBi&&H

A AR A R AR AT KVM B9 VM Guest EFRY USB i&%: BILATE VM Guest HiR3IAER
B9 USB i&&, SEIAEREN] USB IREIEIKES VM Guest, E1E QEMU FR{FM USB I&&E, B
FEEEE -ush EIBAEA USB IRshiERF. FARTILUEE -usbdevice IETHIEER1NIZ
o

35.3.3.1 7F VM Guest & USB &%

SUSE Baix#F LU TEAIM USB 18%: disk. host. serial. braille. net. mouse
tablet,

-usbdevice JEIHY USB ig&F3EY
disk

BETFXHRINK B EMEFIRE. FILUERRNER format W, MABEMET

> sudo gemu-system-x86 64 [...] -usbdevice

disk:format=raw:/virt/usb disk.raw

host
BE@EMNI1&% (B bus.addrtriR) o

serial

ENFRILERIBRITIL RS,

braille

A BrlAPI B SO & LU E R E X itho

net
&332 4F CDC LKA RNDIS thiX BIMLRIEFCES.
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mouse
TRIEEI USB BT, IEIMSBEIGAN PS/2 BAFER. TEMTEIESR T #EH gemu-
system-ARCH [...] -usbdevice mouse B&IfY VM Guest LRI BATEHIRE:

> 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
RINERLEITIRNEMIZSE (FINMIER) o XM=BEEGAR PS/2 BARERL,
WREEEL VNC hiXEE VM Guest, NEEIRISFIEEEHR. BXEZER, 55
ME3IB5T “FHVNCEFE VM Guest” »

3534 FHIKH
£ -chardev A IR FRFIRE. ZIETER U T —RIEE:
gemu-system-x86 64 [...] -chardev BACKEND TYPE,id=ID STRING

Hrh, BACKEND TYPE AJLAZ

null. socket. udp. msmouse. vc. file. pipe. console. serial. pty. stdio. braille. t
8 parport, FMEFRIREHLNE —MREKN 127 M FRNE—TRRAFRH. WFRFHA
FHREEMEXIESHINRIZEE. BAXEHNIE FETNTREHA, FSRFMI (man 1

qemu), NEZEFAGFiHNEEREA:

null
SBE— I TIRE, ZRFFRHIEREEFWEIRAE TUE,
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stdio
E#%E| QEMU BV MM ER NFRER Ho

socket
SIENEREET. WRIBE T PATH, NEIE Unix EF:

> sudo gemu-system-x86 64 [...] -chardev \
socket,id=unix_socketl,path=/tmp/unix socketl,server

SERVER FATE E R EEF R LMEEF,
SNSRIEE T PORT, MBIEE TCP EfE=F:

> sudo gemu-system-x86 64 [...] -chardev \
socket,id=tcp socketl,host=localhost,port=7777,server,nowait

ZaREmRO 7777 LEIE— ARSI (server) TCP E#%2F. QEMU BA=ENZFRF
& P ImERR R s ris O m#E ANBEIRTS (nowait)o

udp
i& UDP thilCi&3R 8 VM Guest BIFR B W mE A X EITiZE WMo

> sudo gemu-system-x86 64 [...] \
-chardev udp,id=udp fwd,host=mercury.example.com,port=7777

ZESTEIRAZEN]L mercury.example.com E4EIREA 7777, HMAKIX VM Guest L8

=
/}IKLEO

VvC

BB QEMU XAzl Go &R LUER IS E EINERI SRR

> sudo gemu-system-x86 64 [...] -chardev vc,id=vcl,width=640,height=480 \
-mon chardev=vcl

ZaLRBEEBER/NERB R vel NFTEIMTHIS, 1§ QEMU iEtl 23R 2z

AN
Ho

file
KB VM Guest FIFTEREEICRE VM EHARS [ LEHN— DX HIUETE path, 40
RZBEFEFE, RABZTLUEIE,
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> sudo gemu-system-x86 64 [...] \
-chardev file,id=gemu_logl,path=/var/log/gemu/guestl.log

BINBRT, QEMU BARITSHITHROLIE—AFMIESE, H QEMU MMBLIE—MF
HIEHIG. i, BuSIBECHNFREE, HREERTFFAREN, UT R GRS
Bh:

-serial CHAR DEV
& VM Guest FEHIBITIHROABZEME VM EAARS 28 EAFRFILE CHAR DEV, 1£E
FERT, IEERIAR—TEIEHIE (vc); FIFRFAERT, BIANR stdio, -
serial ANRRIFZ FiEDL, BXFEMNTEYR, BEIFMIIman 1 qemu,
B e Z o] IR BT . 1 -serial none AI2AMEHTTIH .

-parallel DEVICE
¥ VM Guest FHTIROAEEME DEVICE, IMiEIMLIFHIEES -serial tHE,

0O =%
888 SUSE Linux Enterprise Server {fE5 VM EAARSS 2309, SR BZGEREY
F17i &% /dev/parportN (HEHFMNRHOS) o

BRSZU LR =1 H1THO. €A -parallel none AIZAFAEHITHO,

-monitor CHAR DEV
¥ QEMU isMZREEME VM EHARSS 28 EMFRIIZE CHAR DEV, IR EFMIRES
-serial #AEl, EEFARILT, LIGEEIAR—TNEMERIE (vo); FIFERERXT,
FRIANZ stdios

BXAAFHEERRITEYIR, BSRNFMIT (man 1 qemu),

35.4 QEMU HHIMILR

¥ -netdev £S5 -device &£&FERARI A VM Guest & XA E LR MNBIMNZIZEO R, -
netdev ENMIEEN
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-netdev type[,prop[=value]l[,...]]

SUSE BHaiZ#F U TMEEEE: user. bridge # tap. BX -netdev FIEMAITETIR, 15
SIFMT (man 1 gemu),

FiFM -netdev FiEIR

bridge
EREENMEEFREE TAP EOHRHEHEZINEENNT. BXEZER, ES
MEE 35437 “MHENEK

user

EERPRINS, BXESZER, BERE 35427 "APEINE" .

tap
IEENENENEAHANE, BXEZER, BFENE 3543710 “MHENE

35.4.1 TEXNEEOR
% -netdev 5#8xH -device EIHEECER B] LURINFTEIREIAN = ©

> sudo gemu-system-x86 64 [...] \

-netdev tap@ ,id=hostnet0 \

-device virtio-net-pci® ,netdev=hostnet0d,vlian=1@,\
macaddr=00:16:35:AF:94:4B@ ,name=ncardl

0 IEEMRILERE,

© IETEMEMAES, {#MA qemu-system-ARCH -device help FHi#€Z Network
devices: #f53 AILURENET & £ QEMU ZEFHFMBEM-RE S TR,
SUSE BRIZIFES rt18139. 1000 REFTE M
e1000-82540em. e1000-82544gc. el000-82545em M virtio-net-pci. EEF
FERCHIZFRNAINGIR, IERM help fEAIREHIERIEIN:

> sudo gemu-system-x86 64 -device el000,help

el000.mac=macaddr
el000.vlan=vlan
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€1000.netdev=netdev
€1000.bootindex=int32
€1000.autonegotiation=on/off
e€1000.mitigation=on/off
€1000.addr=pci-devfn
€1000.romfile=str

€1000. rombar=uint32
€1000.multifunction=on/off
€1000.command_serr_enable=on/off

© RBMKZEOEEEIVLAN 1, EAILUEEBCHRS, ZESTERTIHNREN. NRESR
BE It F32eT0, QEMU R ERRAIAME 0,

O EEMRIERIFREIZE] (MAC) #ilit, ER—THE—IRIRE, BINERAEEZMut, 0
RRIEE, QEMU BREESHIEIA MAC Hidlk, FLEEIBESRTEMER VLAN HIERE MAC it
HEAZE,

35.4.2 FPIEINMLE
-netdev user &I g QEMU ERAFPIER ML, MRFRIERNEES, MEIAERRBRE
™o FHt, XEEHFSITERT:

> sudo gemu-system-x86 64 -hda /images/sles base.raw

> sudo gemu-system-x86 64 -hda /images/sles base.raw -netdev user,id=hostnet0®

INREE ARV VM Guest IHIRISMBMLZ TR (FISNEEXK) , MIEERNIEEER. FIAFRITFE
e NARE, EIE VM Guest W FMLZRREMITENAT L. FHRNERAT, BAFEERE
. APIEINEAATM VM EHARSS 25 LBV B RTE VM Guest EHITHESSo

VM Guest 2FK18REI DHCP ARS3 28 BCAY— IP ik, BI3@5d 10.0.2.2 iAi8] VM EHARSS 28
(DHCP fR$328) , MHECHY IP H#hiSEEIM 10.0.2.15 FFi4. ] LAER sshiE#ER 10.0.2.2
B VM ARS8, FHER scp REIEHIXH,

35421 @&<1TmBbl
AR T AR AEER QEMU & B AP BRI LRl
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5l 35.1 : ZRAPIEXMSE

> sudo gemu-system-x86 64 [...] \
-netdev user @ ,id=hostnet0 \

-device virtio-net-pci,netdev=hostnet0,vlan=1@ ,name=user netl@® ,h restrict=yes @

1ETE A PR TURIL
EEFZEI VLAN 1o SOREBRILEN, MRAIAGERA 0o
EEMSSHELRIENZ 18R, ATATE QEMU IR RiRiziEix.

fRES VM Guest, X#¥ VM Guest FLE5 VM MRS @I, FHFENMKERASBEE
SMERPIZS

f5135.2 : EABEX IP EERAPIERRS

© ® 0 0Q

> sudo gemu-system-x86 64 [...] \

-netdev user,id=hostnet0 \

-device virtio-net-pci,netdev=hostnet0,net=10.2.0.0/8@ ,host=10.2.0.6@ ,\
dhcpstart=10.2.0.20@ ,hostname=tux_kvm guest@®

@ 5% VM Guest BEIRIMIL IP tthit, LAIKAIIERIMLRHERS, FAINEF 10.0.2.0/8,

@ 5% VM Guest BEIRY VM ARS8 IP sk, EINED 10.0.2.2,

© IETERHWE DHCP ARS528IEIKES VM Guest BY 16 ™ IP #iltHREIE—1, FRIAER
10.0.2.15,

O fEEMNE DHCP RSBEFIFIEIRE VM Guest BIEH B

f5135.3 : EAMSKSISH TFTP BB REH4S

> sudo gemu-system-x86 64 [...] \

-netdev user,id=hostnet0 \

-device virtio-net-pci,netdev=hostnet0, tftp=/images/tftp dir@ ,\
bootfile=/images/boot/pxelinux.0 @

O HUEARE TFTP (IREZINEARR FTP hEERIX M EFiiY) RSE8. IEEBERHPRIXH
KL TFTP ARS5 28R B RV ETRES VM Guest,

® LIBOOTP (FIEM5|FHRER IP st FRIMKR (U EN—MWE Y, @B ELELIFILPE
) XHNERBIEENX . 5 tftp BEREAN, FJLUETEN EMNAMBRMN
£&5|F VM Guest,
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f5135.4 : EAXNHEARLNAFEINSE

> sudo gemu-system-x86 64 [...] \
-netdev user,id=hostnet0 \
-device virtio-net-pci,netdev=hostnet0, hostfwd=tcp::2222-:22

BEN RO 2222 BIEN TCP EEFE & 2 VM Guest _EHYIHE 22 (SSH). N8R sshd I
£ VM Guest Liz1T, BRI

> ssh gemu_host -p 2222

(B, gemu host @ENMAFKRENZDN IP k) , LAFKEX VM Guest B9 SSH 127

35.4.3 RN

A -netdev tapi&WiEY, QEMU =i@id g A TAP WMLZI&F1EEEI VM Guest BYEE VLAN
KM, ZMELENNEEOAESHNENERBIEIN. WFERIARER, FEE
HIEEo

BRRIE— IR, HE—1 VM ENBRS[BYIENLZED (BFE etho) FMEIEF:

1. B5h YaST =HROFHRFER S » WRIEE,

2. BENM, SARMEHFNEER OSSR TRMERIRENT. BE T,

3. EREFEFERAISERFHSIEIRM IP ik, ASESHEXMEIZE (NREA) -

4, TIHEANSEERP, EEERINERFEI LKL E.
ia-:l—F_io Hﬂfmﬁ*ﬁEE@aﬁiﬁﬁﬁg?Eﬂ_'\ﬁ, i%%a-:lél\_*ééio

5. BERHEUNAEN. REEEELIZEM:

> bridge link
2: eth® state UP : <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 master br0 \
state forwarding priority 32 cost 100

35.4.3.1 FohEZEIIMG
R U TRBIBIASE VM Guest MERERIFEZBORINHED bro, BIZA-REY @5 sudo L

1217, RREXLEGSEE root Hi%.
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©) #B7: FRENmE

BEENT, FERE tunctl BRH4HE.

#!/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@®

0 MFNEEMNET,

® EEWHN TAPIREHEHIBERAEITHANAR, TAP IREEERTEMEAREIMEERN
REIAPIER 1% 2o

© BENFER TAP WO,

O HE 1%, LUARH TAP MEZEOHIZ5.

O F# TAPIGZRMEIMT bro.

@ ifname= FIETHEE R F1ER TAP MLEZEORBE T,

@ gemu-system-ARCH TEEZZIMIFTZHI, SHE script #M downscript B, WRE

£ VM ENBRSBXH RS LIREI TIRENMA, BREEZIINTZaiETT script,
FHERHMLEIFE 2 [Fi51T downscript. &R LAERXLERIARIEEMIFFFETHEZEO,
INSIE /etc/qemu-ifup I /etc/gemu-ifdown, WIRIEET script=no
downscript=no, WSZRAMAHITIHE, BEEFoHVIEERNIT,

O HBRKIT bro B TAP 0,
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9 :l__f TAP 12%%1*1@\12%% downo
KB TAP 185

35.4.3.2 {EH qemu-bridge-helper FEZZI M

B R VM Guest E1ZEIMEN S —M 52 gemu-bridge-helper BIFER,

ZREFAAGEE TAP OIS HERIIEENW. EIANBIFIHITXHR /usr/1ib/
gemu-bridge-helper., ZBIFaIHITXHRIMRE RS setuid root, FLEW, RAIFE
MK (kvm) IR B H1T. Etk, qemu-system-ARCH &S ARG HAEZEEL root BT,

HICHEEMAE, SBERZEF:
gemu-system-x86 64 [...] \

-netdev bridge,id=hostnet0,vlan=0,br=bro \

-device virtio-net-pci,netdev=hostnet0

EALAER helper=/path/to/your/helper &IRisE B M EE X BhFRIZA IR TAP i&
BB (FIRECE)

gemu-system-x86 64 [...] \

-netdev bridge,id=hostnet0,vlan=0,br=br0,helper=/path/to/bridge-helper \
-device virtio-net-pci,netdev=hostnet0

0O =%
EENXI gemu-bridge-helper BIAE4FIN, HHRZE /etc/qgemu/bridge.conf X
14:0 1§'J§D, L/L—F*EIV

allow bro

1F gemu-system-ARCH s 3G H VM Guest iEZZIM4T bro,
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35.5 fEH VNCZEE VM Guest

BINBRT, QEMU A GTK (—MEBTFAITAEERE) EMOXER VM Guest FEIF HitH, 0
RIEET -vnciEW, ERILILE QEMU MIFHSERY NC BRes, HREERMmHEERE VNC

Rido

0O &F

B VNC 21EIR1E QEMU BYEIIMNBY, fEF -usbdevice tablet EMEREE Ao

te5h, MREFBREAS—MREGRMAZIING en-us, BER -k ETUEERES
RBo

-vnc BB —NFETNIE display 8. -vnc ETHRFI LT display $8EE:
host:display
QESTREETEHFES display ERY host BIEE, FEEIETT VNC 21EH TCP i@ E
={B79 5900 +display BT, WRKIETE host, RAFEZREBEAENNER.

unix:path
VNC RSS2 0 Unix S EREF ERNERE, path IETHSEMEX Unix EEFRIE,

none
BAIA1E UNC BR5328Th8E, BARBoNZIRSZEEA T, EHERLUER QEMU %28 EEh
VNC RS2, BXEZER, BEWNE 365 “[FH QEMU MMSEEEEMA

BILATE display ERNEEFEA—TEEMETIRE (MES0MR)  BRET:

reverse
BT R FE SR ER T VNC B P i,

websocket
IMNTH—1NERT VNC Websocket iR TCP Yifiw . RIBENX, Websocket im
79 5700+displays

password

ERNEFIRERERAETOSHNS ML,
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tls
BREPIHES VNC fRSZ 288 B EA TLS,

x509=/path/to/certificate/dir
BT TLS B, ERAEMA x509 SR EIERNE TLS i,

x509verify=/path/to/certificate/dir
IBET TLS BIEK. ERMEH x509 S EIERNE TLS =i,

sasl
ERE P imfER SASL [ VNC ARS325:#1T B 9181,

acl
FIFFiRRESIIR, UIEE x509 B P imiIEFHH SASL 254,

lossy
BRAETESERZE (HBE. JPEGEH) .

non-adaptive
PRBENERE. RIARERABEEN D,

share=[allow-exclusive|force-shared|ignore]

REETHERR,

J+==
@ /I/%\
BEXETATNELZAT, 1550 qemu-doc FA51.
VNC RBIFA:
tux > sudo gemu-system-x86 64 [...] -vnc :5

# (on the client:)

wilber > vncviewer venus:5 &
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miER) HEV) BEE) HEhH)
=20 €| o & & O 5 zzcatde
78158 E#§@, 10:20

35.2 : QEMUVNC £i%

35.5.1 fx#P VNC &E#

BN VNC RSB 2RI ERNEREAERANS M. ERIERFGIAR, ERAFPERE LML
FREYE A ENIEREMZESR QEMU VNC &1,

RAGRET ZMESINZ SN, MEENAT UNC B H/RS8EE, ErIUERAO<S. x509
IEH. SASL BHI8IE, EEAE—% QEMU sS4 & it S M IIES 7% RFIFEE,
BXE VM ENRSB[MNE P in LECE x509 IEBFMAER, BEBIE 12327 “EH x509
IFH#HITITIE TLS/SSL 3% #E (gemu+tls B xen+tls) ” FFE 12.3.2.3 % “BERF N
HIgE”

Remmina VNC ZESEX SRS HIIENSF, ALL, EUTROIFEFERZEERRES
VM Guest VB i, XTFUERA, FiMRIZARSS 28 x509 IEF ca-cert.pem. server-
cert.pem# server-key.pem i FEN LB /etc/pki/gemu BRP, FTREFIHIEPK
TEEFEEXBRYF, Remmina EEEBHMRSERZHXLIEPHIERR,

5 35.5 : O SHEIE

gemu-system-x86 64 [...] -vnc :5,password -monitor stdio
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£ VNC B/R2848S 5 (BEAIKO 5905) _E/Enh VM Guest B4, password Fif
MEMEE—FEFOSHRBRESMNIIES . RIAKIKEOS, BEET QEMU K128
f{&F change vnc password s$igEE—1MOS:

QEMU 2.3.1 monitor - type 'help' for more information
(gemu) change vnc password

Password: ***x*

TEULAATEFEE -monitor stdio W, EAMRAEER QEMU EHRZRVIN/Hith,
TR EEEZ G,

+ VNC ~ | < x =
B Aks5E2 ER{EFRE]

T SLE1SSP2 10.100.51.239:1  2018-02-01 - 11:44:29

T SLE155P1 10.100.51.239:1  2018-02-02 - 13:52:43

Ak VNC =iF pinkiepie.suse.cz:10 2018-02-02 - 13:59:25

& Tumbleweed N
ETEEIER) i VNC ‘*ﬁ' x

FopenSUSE42.3

IEFERERET) "t VNC 23F"....

~ . VNCO% cenesl |
[ ®FEVNCO%
| EGEO || WEQ |
Mz VNC =1 (/home/tbazant/ local/share/remmina/1517576307484.remmina)

35.3 : REMMINA ) B3 I8IEFHEHE

f535.6 : X509 IS HISIE

QEMU VNC ARS3 83 RIM1EfER TLS NN, FHEF x509 IEBHITE M, RS[/R/E
REPIHIRMES, HiRE CAEBRIHRENIER, NRENATTRERNIHERMA
M9, EER LS5 IIERE,

gemu-system-x86 64 [...] -vnc :5,tls,x509verify=/etc/pki/qemu

ffl 35.7 : X509 JEHHMO L HHIEE
TR O BAIES TLS MIE x509 IEBEHIIEESER, UEARFRITIEX
BEEMIIERE, BT Ta</E, BIERFTE QEMU BlERIgEN<:

S

gemu-system-x86 64 [...] -vnc :5,password,tls,x509verify=/etc/pki/qemu \
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-monitor stdio

{51 35.8 . SASL E{3I8iF

BB FHIIENL 2R (SASL) REERMMNFAN S M IIENBIEREMHER, ©EMT
ZHSHIRIENE, 5190 PAM. Kerberos. LDAP F3, SASL 4P E CRIAF IR
B, ELkVM EHBRSS 2 ERREFEERAFK,

HFL2REA, BINERE SASL BHIIES TLS MNZEF x509 IERLE 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
MR LITHRHEAN help,

36.1 pin)mlEsiEml e

() =R libvirt @BE4EEHA
REEEEER gemu-system-ARCH 3% BRIEIMIHEAN QEMU BOHFEEFHE
ReGaitEBY, AR LR EEHI A,
WNREER Libvirt Boh 7 =W (a0, A virt-manager) Fi@id VNC 3§
Spice 2IEEFHML, WX ZEZARENRTHE, AL, ERILUET virsh Flis
M 2Fon S RIS E AL :

# virsh gemu-monitor-command COMMAND

R EASER SN A NIRRT EEANHEREEREEEINNEE. £353227 2
T PR TAEXERBNESAT, HI0, BEFEM -display gtk ZTNERTES
5088, 1BIR crl-awe -2 , [EFE, £ -nographic i&MAY, AIIRASHR ctri-a
TR E SR ERI B,

EFEREHI B INERE), BEFER help s ? . EREXITERSHIEER), 15 help
COMMAND,
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36.2 FREXE X Guest RAEHER

BIREVE X Guest REINVER, B info, MRAESEMETERZG, KBFIZAIEERN
TR T R, R AIHE B DT RFRIENERS

info version

£ QEMU BIRRZS,

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 FF28.

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
4|_/T VN C Hﬁﬂg%)lklu\o

info name

RS BIRE MR R,

info uuid

BRHRTEIIAY UUID,

info usernet

B P SR IERDIR TS

info migrate
ETREBIRE.

info balloon

E I*li%ﬁ:l_n_.\o

info qtree
ERIEEW,

info qdm
£ qdev KFEISTIR,

info roms
27~ ROM,

info migrate_cache_size
ETRERIE xbzrle ( “BF Xor WEEBITTKERL” ) EEFEK/I.

info migrate_capabilities
LT%*EF *%Ijj (1’;- yl] szrle }_éﬁ) E/J'{kll_,\o

info mtree
B7R VM Guest RIEERZ5H,

info trace-events
J.L/—.rjﬁﬁ E/JEEE/T$1¢&/E\:>I7LLAO
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36.3 EXVNCO%

EHEKR VNC O%, &EfEMA change vnc password 5 HEAFFOS:

(gemu) change vnc password
Password: *¥xkfokkx

(gemu)

36.4 BIEIgEH
E1F Guest IBTRIARINFER (FR4EN) , 1BEFEA drive_add #l device_add i85, BFE
X EBENGERMEIZRE 0 BFHIREhEE

(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

EXHEEE, BREEEIREMLE, £ Guest BBETIE., HEMNREZ virtio-

A

blk-pciZ scsi-disk. ERENAIBAENTESIR, HE1T:

(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
BRI LAfEMA device_del M Guest FEFFET device_add sr $HMEYIRE. WFHF
MER, BHE QEMU infledar < 1T LA help device_del,

ERERS B EEEERINST/HXY, 5FHE eject DEVICE &3, FARNER - f AT
R

EENAIEohIEE (5180 CD-ROM) , i5fEFA change DEVICE 5<%, BILUEM info block
S HRE R B iR AB B FR .

(gemu) info block
idel-cd@: type=cdrom removable=1 locked=0 file=/dev/sr® ro=1 drv=host device
(gemu) change idel-cd0@ /path/to/image

36.5 EmlEEM B

NRFE, AJUERANARTH G REINBEMNEREN. FlW, IRENETLZRAFRES
EHFELEMRERNASE (190X Window IRy ctrt — At —F1 ) , &R LAGEFA sendkey
KEYS SREINXLEHGH:

sendkey ctrl-alt-fl

B KEYS IR ERRIRERATR, B8N sendkey Hi% -|
BERIEMR, AIERU <!

mouse_move DX dy [DZ]
RER RATE B BB E VAT dX, dy, dz (GZRTHHRNE) o
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mouse_button VAL

B EMMEHIRS (1=K, 2=F, 4=H) .

mouse_set INDEX
RERPBIMSEREREMS. FTLUER info mice i RENRE RIS,

36.6 ENATHNTEF

MRBEEIMABERT -balloon virtio %kl (WttEBEAFXEMESIKES) , &
FA LS ERATAREF. BEXBRASKEENFHAEE, BERE 3417 “FH qgemu-
system-ARCH #H{TEARZE” .

B RASEN EPRBEXTIKRENEEHMEZIKERSERBA, BfEM info

balloon &%
(gemu) info balloon

MRSIIGEE B, B#EA balloon MEMORY IN MB SigBEIERMWNEFE:

(gemu) balloon 400

36.7 FHAEEIMIAE
EREIMNENNEREHANEHAWE, BERUTHS:

memsaveADDRSIZEFILENAME
Bitciaitiit /9 ADDR K/ SIZE BNEINRFEERFE] FILENAME X4

pmemsaveADDRSIZEFILENAME
G2 ADDR K/NA SIZE BB NTEREGERTEER] FILENAME- X4

x /[FMTADDR
BIEBCIRHAL S5 ADDR FHARIE FMT ZRFRISER AN EINARFEE, FMT FRTEH
COUNTFORMATSIZE X=NSEHIpK
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COUNT BB B R AERIINER,

FORMAT AJLARZ x (7)) « d (BRS+#E]) « u (ERFS+#A) « o U\
#) « ¢ () Hi (CHER) -

SIZEB¥EILIZ Db (81i) « h (1611) « w (321i1) g (641i) . Ex86 L, AILUfE
FB 1 MIUERE h 3w, BA3HUiEsR 16 18k 32 I3RS K.

xp /FMTADDR
BIEECIabIE S ADDR FHIRIE FMT FRBIGERIIIERNFEE, FMT FRIEH
COUNTFORMATSIZE X=SEHIAL:
COUNT S B EIIE.
FORMAT AT x (+758#l) « d (BRS+H#EED) « u (ERS+H#HED) . o (\#
#) . c (FF) Fi CCHEED) -
SIZEBEEILIZDb (811) « h (1611) . w (3211) g (641I) . TEx86 L, AILUE
FAiMIEE h 3w, LASDHIEREE 16 {5k 32 iR K/

36.8 EIEEILIRE

SUSE BRIKRIENXFE QEMU MR FEERRK, A THNEEERENBR TrIsea%

B,

FEATIREB BN EIWIAIIRER, €1 CPU. RAM FIRESUNFIERIEHENNS . BEFRAE
HVIRER, B AEDE—MER qcow2 HEMEGER BRI BN A BRI E.
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:

savevmNAME
SIE—MMRIE NAME BUFTREIMVLIRER, BRI AIRE,

loadvmNAME
HHIRE I NAME BYE A IRER,
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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 Bk quit
SZEP£R1E QEMU,

36.10 mh&E

LIRS AR EMEMNM— N ENRSEEREIS — P ENRE, MASHAIBMEERE
mFHe ERILUKAMEREN, HERELFHHIEERE.

SREPERSRIEK
e F11L.7.17 “EBER BMRANREEKRIER,
o QBEEABMER CPU ThEER VM ENARS 282 ELAI TR TR,
e AHCI#0O. VirtFS THAEF -mem-path SLIMEMS IR AFES.
o H%HLUERB A B ERENM BAREN LA Guesto

o ARfER -snapshot gemu s TIEIHITER (FXZHIE qemu S5 1TiER)

O == =505
SUSE Linux Enterprise Server B A3z #F postcopy 121, RN AFHE AR
%R, BX postcopy BIFAEE, 1BES M 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. EPWILURERIFEREBTEN EBR. ERNSHRSRENLMERE, RIXENL -
incoming tcp:IP:PORT £%k, HApy IP$5E IP #uhit, PORT 5B TFMIRENTRE
BISRO. SNERISE T 0 /B4 IP ithiit, NIEMWIESIRFrEET,.

3. HREN L, UHRFIEMESTHEIES, HEHA migrate -d tep:
DESTINATION IP:PORT &n<RBihiEi5.
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4, ZRETIBRE, BRIV LR SEARIEHE S MER info migrate i<,
5. EEUHT, BEREN LM GENSEERI SR EA migrate_cancel &%,

6. ZRETHNAFNRKENNE (UFREA) , 15FA migrate_set_downtime
NUMBER_OF SECONDS &%,

7. EREFAINEE (8WFNE) , BEEA nigrate_set_speed
BYTES PER SECOND #5<,

36.11 QMP - QEMU J+E# 1Y

QMP BETF JSON BIthiX, EIfERAIER (B4l libvirt) &EBE5IETTHEY QEMU LFliE
Wo ERILUERA QMP a3 AZ MG IViAIE] QEMU 518,

36.11.1 @ ItnERN/HEEIER QMP

RoalER QUP WA NZEIERE -mon X, TERRAIEAITERAN/ AL EIET — QMP
Lfl, FER, EUTRAIPR, ->FETEBEMNEFBAETIEITH QEMU AR <SHIT,
M <- #7788 QEMU REIMHEIH AT,

> 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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}

I QMP &S, QMP BAEHRMEESHHFENEDEER. FIERXT, RE
qmp_capabilities <L EEMIEEIETT,. BERUINBEENESEXHHFNGSEL, Bk EH
qmp_capabilities &<

-> { "execute": "gmp capabilities" }
<-{

"return": {

}
}

EER, "return": {} & QMP BIpLTHIMAL,
QMP Byar < RILIMYH S, g0, Z5#ih CD-ROM IREpEs, IBHIALITER<:

->{ "execute": "eject", "arguments": { "device": "idel-cd0" } }
<- {
"timestamp": {
"seconds": 1410353381,
"microseconds": 763480
}
"event": "DEVICE TRAY MOVED",
"data": {
"device": "idel-cd0",
“tray-open": true

"return": {

}

36.11.2 &3 telnet 3417] QMP
MRANMERILERN/fL, S QVMP HOEEIEIMNEERT, HEIFENmROSH

B
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> 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 :

> 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
S

> 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

fEA -qmp ETUEAA QEMU, HEIE— Unix EiZ=F:
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> sudo gemu-system-x86 64 [...] \
-gmp unix:/tmp/gmp-sock,server --monitor stdio

QEMU waiting for connection on: unix:./qmp-sock,server

EiEd /tmp/gmp-sock EEF RS QEMU XHEF, BER—FV LS — M EimHER
nc (BXEFEHES, ESWman 1 nc) :

> sudo nc -U /tmp/gmp-sock
<- {"QMP": {"version": {"gemu": {"micro": 0, "minor": O, "major": 2} [...]

36.11.4 & libvirt B9 virsh &<i5i8) QMP

NRIETE Libvirt FIETESWL GFBME 11 500 “EH Libvirt EEEDWL ) , WAL

#3517 virsh qemu-monitor-command K5 EHEITH Guest @Fl:

> sudo virsh gemu-monitor-command vm guestl \

--pretty '{"execute":"query-kvm"}'

< {
"return": {
"enabled": true,
“present": true
}

"id": "libvirt-8"

ELEHRAITR, BRITBEITTEEMN query-kvm 58S RIEE N ETHERIEIT KM, UKRE
BRERET KVM,

O =7 £EHRENZENRETE
B{EA QEMU NEWZ [ErVR/ER LRI ZE JSON #8350, 1BER - -hmp X

> sudo virsh gemu-monitor-command vm guestl --hmp "query-kvm"
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37 SERTIF BB XS

BHEMMCREREEMTBTZHEEEEMMEENG S, IBEXE SR IEIUE
FIRFRRY, BARFEXFEM. Xen 5 KVM ENMBEAREGO SN THNFMIMERLES
Blo XEFRHBRMTEEALEMAESHHMAR,.

ShEHmTHFMRR
REWMmLEMEM T — 1 FME, EFRETEXZGISHNFMAEE. BAR T EhED,
AERLEERATERET ™SSR ZE, fli0, EEFE virt-install s ST, 155
A

> man virt-install

e SRISERLTUESEY
I RREMT T ER VAR, EPRMH T EEENEASHE X, Fli, BEEF virt-
install m<HEEIRA, BN

> virt-install --help

ERRERE BT EESERATNAT, Fli0, BEEFWMEIRINLETIFNFED, 15
B

> virt-install --disk help

XHEFIRER
FZEMCRGEEE XS TFRGEPRE THMAS. FIi0, libvirt-doc KEEE
& http://libvirt.org 2 EIRMEBIFIEXH, MUMATFER libvirt C API BEBIRGIAE,
M rpm LA EEXEFREBHIAR, Fltl, EEF libvirt-doc RS, BRE
Al

rpm -ql libvirt-doc
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38 LI&%% 1|:| lla\*D E ICA

HEMMEENIBRREE, BEESEWEFHANRSIRS. BILUEB) supportconfig TER
LI ER. BX supportconfig BUIFHESE, 5SS hitps://documentation.suse.com/
sles/15-SP4/html/SLES-all/cha-adm-support.htmla,

ERLERT, supportconfig WEMEERHAEE, HEEXREEWEMBEX HEIZERH
VEIBC & £ A BY B SR E AR E

38.1 libvirt BEEH!

Libvirt $tEMTIFEFRHEBEIERIE, JLEITFEZASER. TiRENHHIRER
*I%J E :L,\lﬂilﬁﬂ'ﬂﬁ?ﬂo

BERR
libvirt BEHEBE D R4S : DEBUG. INFO. WARNING #1 ERROR, DEBUG
RANEFEIFH, BEBTRENERNERET GBHEE. BEEENHERR
INFO. WARNING #1 ERROR HERAIRIIMEZ AL . ERROR @FRIABIEELR,

A& s
AEd RS RM—UIE RS F AN B SR LEERRA. B ux_ifééﬁfbitﬂlﬂl
EREAMHIFHA DEBUG BEHER, BREMARFRIERAHIS ERROR 5 IRIBAE

L_, o Ekl}\ |E/R—F5EA-EX E lL,\L.ﬁlt:'\%go

BERit
HEREATFEEESTENBEEEAEINMUE, AIERRXEXHS. H#EZNTE
IR journald, EVANERT, SIEHNBEEE B LEE journald,

BX libvirt WEEEHEINEZHET, ESM https://libvirt.org/logging.html 2,

%ki}\ﬁlg libvirt E%j%ﬁlp\é&ﬁ”lﬂ%jj ERROR, 5EE>(EIUL7E§§, #:{%Elu\gﬁumllﬁjj
journald. EJLAERA journalctl s $EEXA libvirt SFHFEFEMNASTHEE:

# jounalctl --unit libvirtd
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RINNWBETRIEEGESSRTEMRNE, JANARERM libvirt BRRHEEBIES, BR
Ihin) BhR E R Ei@id DEBUG KAIRVEERMBR, 5180, &% libvirt 5 QEMU 522 [BRY
REFE—MEBEN bug, EXMIERT, HIMNRFEE libvirt 5 QEMU Z[EREHAYAE
HER. UTRAIRIZ— BT DIREE, LUEERE QEMU ReniZFriEE BH G H A%
&7 /tmp/libvirtd. log B9

log filters="1l:gemu.gemu monitor json"
log outputs="1:file:/tmp/libvirtd.log"

AJ7E /etc/libvirt/libvirtd. conf F#Z libvirt SFFEFBPBERES. MZEEEXH
HITEMERE, DAERBINZTIFERF

# systemctl restart libvirtd.service
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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
EE B/ xm T B2,

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
WE R, ZREEFBIIEXAER TIET, EEVIMEFRNGSRTAFLEA virt-
install Biel# A AR5,

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
BRI IhEE

FAFEZE#ER PCI # PCle IRERIRTEo

CG
A
RFRE. FitfmERE (CPU. WE. HE 1/0%) EHRENIIE.

EDF
P ELEHAR

LEEEIZR UEM S TR CPU £, HERSEIRIARREHEE_EAIRE,

EPT
Rk
EIMEIFER MRS AVIMEIEREE, T, EBMHIFE—ENFHE, X&
FEIRE CPUL. MMU 1 1/0 & EHIEIME. TE—LEHFN x86 20128+, AMD # 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
AT MMU EBIMEAELE, 45 EPT MRS A LURFHIERE. MR ITEHEAZ, EPT SN
RFBRIER, XMNEILUEDTE Guest MIBR EIRIERF A MIERAATIRMER.

FLASK
Flux BREZE£N%

Xen @ — R FLASK R EEREH, ERRRAIRRRILIEFHLE BRH]ILRE
il

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
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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

379

AT IEREEIT AMERE M R A ER TR E R R RIRARDFEIF R,
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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:

> cat /etc/issue
Welcome to SUSE Linux Enterprise Server 15 (x86 64) - Kernel \r (\1).

2. RBENBEZFRFVI-d &R, AEEBEBRFREFBAZEA:

> dmesg | grep -e "Directed I/O"
[ 12.819760] DMAR: Intel(R) Virtualization Technology for Directed I/0
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MRREEHFREAVT-d, BEERRAEHESISEN.

3. REFHNESEHEINI GPU 5 VGA K
> 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:

> lspci | grep -i nvidia
03:00.0 3D controller: NVIDIA Corporation GV100 [Tesla V100 PCIe] (rev al)

%$F T1000 Mobile (RI7E Dell 5540 LfEF) :

> lspci | grep -i nvidia
01:00.0 3D controller: NVIDIA Corporation TU117GLM [Quadro T1000 Mobile]
(rev al)

B.3.2 EHAIOMMU

ZINEZA IOMMU, BEBERSSISNTF /etc/default/grub BEXHEFBEE,
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. RIFEHER /etc/default/grub XX, EEFHERMFE GRUB 2 BBE X /boot/
grub2/grub.cfg:

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

3. B3|FENHAREESERA IOMMU:
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> dmesg | grep -e DMAR -e IOMMU

B.3.3 J5 Nouveau IRoHiEFIINERE

E R NVIDIA R5IKES VM Guest, FEIVFEMHLIEFHIRERSZEE NVIDIA GPU IR
& nouveau RehiERF. BIEEEUTHER /etc/modprobe.d/60-blacklist-

nouveau.conf {4

blacklist nouveau

B.3.4 {d& VFIO HIFEATFTEHEM GPU

1. ERRUEEHMNES ID, FJRMAE B3.1T “REEVIFARE" RFIHHNELES (F0
03:00.0) H{TEX:

> lspci -nn | grep 03:00.0

03:00.0 3D controller [0302]: NVIDIA Corporation GV100 [Tesla V100 PCIe]
[10de:1db4] (rev al)

2. SIBEELUTRER /etc/modprobe.d/vfio. conf Xf&:
options vfio-pci ids=10de:1db4
Q &

RIWENERTFREIIMNG ids= B8, MR+, FATEEEINLE,
WEATREZIR & 1D FAIRIFIRT, BNETEER%E.

i

B.3.5 ZEZ{ VFIO IXGhiEF

B =M A EER VFIO0 IKEhiERs,
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B.3.5.1 ffinitrd X EEZRNERF

1. 8% /etc/dracut.conf.d/gpu-passthrough.conf X&HEEFHFRMUATARAR

(FEIRASER) !
add drivers+=" vfio vfio iommu typel vfio pci vfio virqfd"

2. EFTER initrd X5

> sudo dracut --force /boot/initrd $(uname -r)

B.3.5.2 IZIREhIEREAI0EI B ohEFHRIREYFIR
Bl% /etc/modules-load.d/vfio-pci.conf XEHEEFRIMNUATARS:

vfio

vfio iommu_ typel
vfio pci

kvm

kvm_intel

B.3.53 FrhRHFLRCHER
BTN FRERREER, BRITUTHS:

> sudo modprobe vfio-pci

B.3.6 79 Microsoft Windows Guest 22/ MSR

3+F Microsoft Windows Guest, F{T3EINZA MSR (FEFEEINEFFSS) , LUBSR Guest
HESRo Bl /etc/modprobe.d/kvm.conf XEEHEEFIHRMUTARR:

options kvm ignore msrs=1
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B.3.7 Z&FHZH UEFI B

FHFREEA VEFI EH#1T51S (BD, REMIER BIOS 519&F5!) 7 HEfE GPU EiRIAEIER T
Eo

1. &% gemu-ovmf 46, HARAEE UEFI E4FRE:
> sudo zypper install gemu-ovmf

2. BRI TS HILERIRE OVMF bin  vars XHRIFIR:
> rpm -ql gemu-ovmf

3. FHEEL—THIRENFTIER, 1E /etc/libvirt/qgemu. conf X#HHB) libvirt QEMU
EEBEWNEA OVMF, SN TFrR:

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:

> sudo shutdown -r now

B.4 FEZ&E Guest

AT TAWMECE Guest BN, LUEHAESEAEHNEY NVIDIA GPU, fEREMIIEERK

. @

virt-install 2% Guest VM, BXFEMAER, FENE 105 “Guest T2

B.4.1 Guest EdEEK

TE% % Guest VM HAjal, EFE L2 AlHE X EHEEE U TIRE:
* YNRFIEE, 1BEFEA Q35T H4H,
* {3 UEFI Eff% % Guest VMo

o AL RIS &
EfZ: Spice 3 VNC
%% gxl. VGA T} Virtio
BXEFAEE, BFENF 1467 7

o FEHN PCIiETE (EARTRHIFH 03:00.0) HNE Gueste BEXIFAEE, BEEN
%1412 “BEMN PCIiEEIEIKE VM Guest”

o NIRRFEENRE, BB RAMMEFIREEEMA virtio EEITER.
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B.4.2 ZRERIKhiZRF

B.4.2.1 Linux Guest
312 B.1: EF RPM HNETEH

1. M http://www.nvidia.com/download/driverResults.aspx/131159/en-us # FEIREHIE
F RPM EXf4 62,

2. TR THH RPM 4.

> sudo rpm -i nvidia-diag-driver-local-repo-sles123-390.30-1.0-1.x86 64.rpm
3. RIFMHIREFH R cuda-drivers. 33k SUSE X1TEMH, WP BERTE:

> sudo zypper refresh && zypper install cuda-drivers

4. £5|5 GuestVM:

> sudo shutdown -r now

idiEB.2 | BARKER

1. AFREEREFEEHRZE NVIDIA FohiZFIEIR, FEthiE%REE gec-c++ M kernel-devel
LYNESTI

2. 1 Guest LEAZ 25T, A NVIDIA WIREIZFIRIRKRE R, £ SUSE R1TEMH L,
AJLAEA YaST GRUB 2 IRIRREAR 25|18, BXFAER, "W (EiEiEmR) ,
$17E “UEFI (B—AIy REMHEO) 7 ,% 17.1.1 7 “f£ SUSE Linux Enterprise
Server ESLHE”

3. M https://www.nvidia.com/Download/index.aspx?lang=en-us # T & IRTHIEFE LM
A, BUEAZAFER AR HITXN, AREITLIRHRIT X UER IR IIEF T

> chmod +x NVIDIA-Linux-x86 64-460.73.01.run
> 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=rpml
T# CUDARzhizRr, FHIREBES LRINAHITRE,

Q i1&: BErR®iM
L& NVIDIA RehiEFfE, EIMWIEIER BRI 5 Guest RIERGMTFIERE. EiAhR
Guest VM, EwiiEd ssh &R, AFTIRIAIIEHERE, BT Guest PLRELH
VNC fR328, NERRRAL, BELHERASREEESS:

> sudo systemctl stop display-manager && systemctl disable display-manager

2312 B.3 : Mk LINUX IREhiEF &t
1. BB R E) CUDA REIENR :

> cd /usr/local/cuda-9.1/samples/0 Simple/simpleTemplates
2. 4RiFFHiz{T simpleTemplates X :

> 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 ==

ELRZE NVIDIA RohiEF 2 F1, HTEER Guest Libvirt EXHEI <hidden
state='on'/> IS WIRDIEFIREBBRERRER, H0:

<features>
<acpi/>
<apic/>
<kvm>
<hidden state='on'/>
</kvm>

</features>

1. M https://www.nvidia.com/Download/index.aspx # F&FH %2 NVIDIA IEEHIZF,

2. M https://developer.nvidia.com/cuda-downloads?
target_os=Windows&target_arch=x86_64 2 FHH L% CUDA TEH,

3. 7£ Guest ERYProgram Files\Nvidia GPU Computing Toolkit\CUDA
\v10.2\extras\demo suite BRHAILUIKEI—LE NVIDIA &G,
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C XM. XL TE#H libvirt {EZL

C.1 Xen I E#%

MEBERAITHR Xen 2.x 711G, xend si—EHEEX LATEIE Xen ZENT AL, Xen

4.1 FEINT — M FRATGIRSHFT TR libxenlight (X#RA libxl) o libxl 2

M CRERNEMRESIE, EENFIBREFHmIAHER (XAPI (http://wikixen.org/wiki/
XAPI) 2 libvirt. xl) 2R APl Xen 4.2 735 libx IRA RS EA RS, mE
xend fRigNF. Xen 4.3 4.4 RFIFPEET xend, UERAFERENNEETRIEE
libxlo 3% Xen EARE R xend, M Xen 4.5 &5#0 SUSE Linux Enterprise Server 12 SP1
g, BABRMZITAHER.

R%E SLES 11 SP3 @& 7T Xen 4.2, 1B SUSE HfRE T xend TH# %, AAERSEHHITX
MELIMEER =L SUSE Linux Enterprise 2P GBI AT, A5, SLES 12 BEHEE S/,
LRI R libxl TRER, HEREFAETRBREM xend #Hi%, M SUSE Linux
Enterprise Server 12 SP1 748, xend ¥FABZXHF.

xend 5 libxl ZBINEEEHZ—Z, AIEEENRETH, MEERLREH. £ xend B,
FrEEFmNAER (B30 xm# libvirt) LIEIHEENRFAIRS. xend fSEFEN
Xen ENBPRE. 7E libxl 1, x1 K libvirt EXFIGENBREFSILEFIRS. Hlk, F8
x1 IR F Libvirt FHM libxl MBRFEART LKA, —HRERT, FHiIE
WAEREAZ libx| AR, MRERE libxl NAEFREE Xen 4. 7E SUSE Linux
Enterprise Server 1, FA1ZINMER libvirt REE Xen £Hlo X, FAILUES virt-
manager. virt-install. virt-viewer. libguestfsZ libvirt NAEFREE Xen &
%o INRMERA xUEIEE Xen M, libvirt $FLEARIE x| EEAEREIN. FEt, £
libvirt MAERFBITELRLX L EL.
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C.1.1 M xend/xm to x!/libxl H%k

XL ARERERERT (52W man x1.cfg) ATLAEGHES xn NBREFRERERR

(1FE&X man xm.cfg) . FEA xLMZAUFBNEN xmniLE, BT libxl RSN, HE
X\ AL FZEIHHFRTE, Fitb SUSE BiNEER Libvirt REE Xen F4l, SUSERET—1
Z7 xen2libvirt WTH, AFRMHEEZHNGIHEUFIE xend BIERIHSFA Libvirt,
Bx xen2libvirt BIFEAER, BEEWNE C2 T “FXen HEES A Libvirt” o

C.1.2 XLi&it
B xUASHESEIIT:

x1 subcommand OPTIONS DOMAIN

DOMAIN 2 ID FEHEEHRZ (ERBFFEHAE ID) , OPTIONS B E T FinSHI%EIN,
RE x|/libxl AT LAMEFRE xm/xend, BENIZEFERE ZEIRLTIER:

o ZEHHIFEAE, libvirt HIERHILTTIEE,
o xl/libx| FZIFEIRECE XHFFER Python 13,
o X/libxl RZFFETF SXP HEAEEX IR (xm create -F)o
o xl/libxl Rz Fr@SIMECEXHFRIw! £ DomU Z[EIHZEEE,
xl/libx| }BX B B R ERAIA L ZH, EULAELE xm/xend TR AR D —LINEE,

* SCSI LUN/ZEHEE (PVSCSI)
 USB Hi (PVUSB)

e Xen 2L Linux Guest WEIZRZS | &

C.1.3 FALKBIBIIZXIB R

724 SLES 11 SP4 Xen EMFZREI SLES 15 ZA1:
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o WM xm EECE R AFRMER Python 83,

o iR virsh dumpxml DOMAIN NAME DOMAIN NAME . xml $85kFrE A I A
I|bV|rt iﬁi XMLo

o BINEID /etc/xen/xend-config.sxp # /boot/grub/menu. st X, LUREELL
FIFATF Xen WBHHSEEL.

>3- =
@ R
BEIAZHFIE SLES 11 SP4 Xen X _EiB1THIE I SSBSEF#Z E SLES 15 Xen £
o xend 5 libx| TEEHRMENZTRIMERED. EEXFEIMNABEFHITERS,

C.2 ¥ XenEHEESFA libvirt

xen2libvirt 2AFFIHN Xen HEES A libvirt BMEENGFLSITIR, BX
libvirt BOiF4E S, 8 (The Virtualization) (E#b) —H. FEH xen2libvirt AT
B EF AR xm/xend TREHERFIEEINHSATA Libvirt/libxl TR#HH, FERALT
BB --recursive #E{AU—RMEIANZ NI

xen2libvirt B2&7E xen-tools NHHEH, WIRFE, BEAUTHILEZNNGE
> sudo zypper install xen-tools

xen2libvirt —#EEH
xen2libvirt <options> /path/to/domain/config

Hrhoptions AJLIZE:

-hs --help
FIEHE X xen2libvirt BEMENEEE,

-C+ --convert-only
IREERIR A libvirt XML&, EREEESA libvirt,
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-r« --recursive

MIEERERRIZFE, LUEAF LA/ NS ANFTEEEE,

-f. --format

FEERINECEREI. BILLE xm 8L sexpr (S RAHER) -

-V, --verbose

JIEBEXSAIENEFANER.

5l C.1: 1% XEN IRER BRI/ libvirt
RIZEE— @ xm EIERI Xen 15, /etc/xen/slel2.xm PREFET ZEHUTRE

kernel = "/boot/vmlinuz-2.6-xenU"
memory = 128
name = "SLE12"
root = "/dev/hdal ro"

disk = [ "file:/var/xen/slel2.img,hdal,w" ]
BIEEEEA libvirt XML TIARSN, AEEEHENS

> sudo xen2libvirt -f xm -c /etc/xen/slel2.xm > /etc/libvirt/qemu/
sles12.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>
</0s>
<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'>
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<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>

</domain>

ERES AN libvirt, AJLUETTARE - BIMAIMERE) xen2libvirt 65, HEFERASH
B9 /etc/libvirt/gemu/sles12.xml XAHET virsh EXFHH Xen 13

> sudo virsh define /etc/libvirt/gemu/sles12.xml

C.3 xm5 x1 NAIEFZENER

AUEYT xm 5 x\ NARFEZENFEER. —RERT, xUAIUS xn %E. 8%, AF
QAREBEXHAHETAERIE xm BiEA x1,

TR PTLUEE virsh 52 libvirt 532, AP REER virsh BIE— 0PTION,
EIRIE XA E LR, BHIT:

virsh help OPTION

C3.1 FTRENE
NTILEBINTEXLS xn S ZENES, SEERTUTERE

®RC1: RTENE

E A0 aX
(-) minus PEINE xm RTEE, EREEE x4,
(+) plus WEITE X1 F7EE, BXREE1E xm 5,
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C.3.2 MNE/IED

+®C.2: M2 R/IEL

I 75

(+) -v W, REEHEE IR

(+) -N iRIE4T, FAEFRITHS

(+) - BEIAIT. IR xUKNE xend BIEETT,

RoERIETREES D, HEMIRRIHITX
Lo, BIEXFEMARE

C.3.3 RECXAVIEI

xU A xm B9 BEmSIZR, REFKHY Libvirt %,

% C.3: @A

Al 53 Libvirt H35%Em

destroy DOMAIN IZBEPLR IEIH, virsh destroy

domid DOMAIN NAME Y12 554 DOMAIN ID,  virsh domid

domname DOMAIN ID ¥ DOMAIN ID % virsh domname
DOMAIN NAME,

help ETRERENEMES (BMEA virshhelp
W) o

pause DOMAIN ID e, LTFHEREHHT virsh suspend

SZIEEDENFR (BI0R
) , ERTEH Xen B4
EERFEERFRSE.
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1ETT

unpause DOMAIN ID

rename DOMAIN ID
NEW DOMAIN NAME

sysrq DOMAIN <letter>

vncviewer OPTIONS DOMAIN

396

£55

fEEAR B E SRS, XA LA
EFBRERT G H Xen B4
EEREFIEERRSE,

¥ DOMAIN IDBIIRERH
NEW DOMAIN NAME.

MHAKEBARRIEK, &
MERRIFRE—NRER
FRRT. B LUEF LRI
@ Linux Guest &% SysRq
BK, BXRIFMAER, B
W https://www.kernel.org/
doc/html/latest/admin-
guide/sysrg.html 2, EBEHE
Guest IER R PV IR
e,

EIERIEAY VNC RS 28, H#

JKE vneviewer #712,

Llibvirt FH&Em

virsh resume

1. > virsh
dumpxml DOMAINNAME

>

DOMXML

2. 1B DOMXML HaYIE &

3. > virsh
undefine DOMAINNAME

4. - yvirsh
define DOMAINNAME

virsh send-keys Raestt
KVM RIZXBARZRFIENR

virt-viewer DOMAIN ID

virsh VNCDISPLAY
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5 *= libvirt EHuEm

vcpu-set DOMAIN ID NEXEHIGEREIA CPU %L virsh setvcpus
VCPUS =, 5 mem-set —+¥, Ithdn

LRZIEDESIFHIIE
BERERAREIN CPUHE,

vcpu-list DOMAIN ID HIH4FEIER VCPU 58, 30 virshvcpuinfo
RRIEEE, SIREFREHMN
VCPU 58,

vcpu-pin DOMAIN 1D EE VCPU, EENERERN virsh vcpupin
<VCPUlall> <CPUslall> CPU Li&17, RILUfERAXHE

F all s HAIFRAE VCPU [

F8 CPU %%k,

dmesg [-c] IZEY Xen S HEEHFKX, 5
Linux 245 LAY dmesg 2
Pho EZEAXEE Xen 5|1F
SIEFEIEMNEEM. BSM

HIRHSo

top H1T xentop 1%, Z@<IE virshnodecpustats
BUREYSEAT 0. xentop®  yirshnodememstats

— curses [0,

uptime [-s] DOMAIN F| RIEEIE TR SRS T
BfiEl, A x1 a<E, %M
FEE DOMAIN &%,

debug-keys KEYS IR A XS Xen, FEE

Fi& Xen conswitch (2%
IANA Ctrl-A) =&, RS
j;ﬁ “keys” o

397 FREECQAYIEIN | SLES 15 SP4



5 *= libvirt EHuEm

cpupool-migrate DOMAIN # DOMAIN ID 3 DOMAIN }§

CPU_POOL ERIHFZEI CPU POOL 5,
cpupool-destroy {2 CPU M1, X% CPU it
CPU_POOL R E AR FIERRESE

BY, 7 RIAITIEER(F.

block-detach DOMAIN ID SEIHRIEIARIGEH. devid virshdetach-disk
DevId BILLE Dom0 AR FIEEM

S BMHILEHRF ID. F

EizfT x1block-list ¥H

EZRmSo
network-attach £ DOMAIN ID FRiERE virshattach-interface
DOMAIN_ID B R B R FT 418 virsh attach-device
NETWORK DEVICE %o network_device R E

HERRRE, EASEEEX
freR vif FAFERAERIRIAETU

pci-attach DOMAIN <BDF> YE#rBYEE PCIIEEHUEANE virshattach-device

[Virtual Slot] FEEMIE, BDF BREE@EM
YIERIGE B PCl B 4%/ % /Th
fEo

pci-list DOMAIN ID PIHIHEE PCli&&

getenforce HRE FLASK 2 ERER

FHH ETERH L HE R,

setenforce<1|0| B FA S 22 FRsR I SEAE FLASK
Enforcing|Permissive> iAiR#EHIRIThEE. BRAIAMEN
permissive, f&0]LATERE
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5 *= libvirt EHuEm

REBEEFNGLITLER
flask_enforcing 718 242X
IMEs

C.3.4 BEEFREYED

FEAATF XL TAE#%A xmoptions 51K, URERERGZE (WRA) .

C3.4.1 IWEE

EARNEERGSREERBLIIR.

+® C.4: EEMRIVHEERED

E AR E IR RN
(-) Log 52 Xend A& BJ7E /var/log/xend. log
FR NI B S

(-) delete M Xend i EIBFH LR virsh undefine
W, list EMERHRE,

(-) new B A INE Xend &R virshdefine

(-) start BEh{ER xm new S ARAMNEY  virsh start
Xend Z &g

(-)dryrun RIBTT - FIE SXP RAERAE x1 -N
B, BFeIEE

(-) reset HigEE virsh reset
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B AFREYIE E IR D

0 *3 FERHEIN
(-) domstate BRIEIRE virsh domstate
(-) serve 13 stdio 1XIE Xend

XMLRPC

(-) resume DOMAIN OPTIONS {HigifiESiEcIRE, HEH® virsh resume
EIEIRES

(-) suspend DOMAIN FEREXHFpiEiciE, U@ virshmanagedsave
[ERILUER resume F&5%
BEHWE, 5 save FidE

M, 1EZ_HIS EE)IKILJ\Y{L-F

virsh suspend

C.3.42 USBi&&H

USB options AeJFTF xl/libxl TRk, virsh {2 attach-device #l detach-device
I, {BiEFERF USB.

& C.5: BEFRE USB g & SR ED

BEMRE USB 18 & EIEEN

12851 £33

(-) usb-add $H USB MR B LRIE

(-) usb-del MIFRIFR USB 4732 54%

(-) usb-attach 3 USB #1382 S 1 B AV RN im O]
(-) usb-detach M EINIR 538 USB Y18 24
(-)usb-list FI AR A EEilis QRS
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B &R USB ig & EIEIED

il
(-)usb-list-assignable-devices
(-) usb-hc-create

(-) usb-hc-destroy

C.3.43 CPUEIHE

£33

FIHPRA ATHEITREY USB &

BRI AT EPA USB EANIZHIZE

THEIHRYEIA USB EHIEHIZS

CPU BIEIEMA L T Tk, BAHRMT —LLfmam, E8M: £ 35107 “xlcpupool-

-
& C.6 . BEEMRE CPU EIREM
2 xR CPU EIBEIN
15T

(-) cpupool-new

(-) cpupool-start

(-) cpupool-delete

C.3.4.4 EHfthikIn
FC.7: R

HthE EFREYED
griAl]

(-) shell

401

£

1 CPU #7R1NEI Xend CPU jthETE

[Bzh Xend CPU

M Xend EEEFRZEER CPU

£33

B ERIMNT
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H{th B XFREYED

1ETT

(-) change-vnc-passwd
(-) vtpm-list

(-) block-configure

C.3.5 BEEMXRYED

C.3.5.1 create

xl create CONFIG FILEOPTIONS VARS

Q ix&E: libvirt ZXEMW:

virsh create

R C.8: BEMM xlcreate &
BEXM create &I
AU
(*) -f=FILE. --defconfig=FILE

#+ C.9 . BEMEE xmcreate %N

B8 create 3%IR
&I

() -s. --skipdtd

402

£33

EX vnc O%

HIHEI TPM i&&

BOURSEECE

£33

fERLERECE X+

£33

BZ DTD 10 & - 2 ZAIBbI XML 12&
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B &R create &M

18I0

(<) =X« --xmldryrun

(-) -F=FILE, --config=FILE

(-) --path

(-) --help _config

() -n{ --dryrun

(-) -c. --console_autoconnect
(-) -gq« --quiet

(-) -p.« --paused

] C.10 : RMAY xLcreate j&EIN

RINEY create &EIR
0

(+) -V. --vncviewer

(+) -A. --vncviewer-autopass

C.3.5.2 console

xL console OPTIONS DOMAIN

Q xE: libvirt ZXEMm

virsh console

403

£

XML iRiE1T

ERATERN SXP &N ECERIZA
EREPRRECEMN A

5 EERCEMARN I RRETE (var)
Hiz1T — FIE SXP FRVECE, BAEIEE
IR REREIEH S

LEIRT

IR ERERIFEFENS

£33

FEIEEIEAY VNC fRS388, HIRAE vneviewer

iz

BT stdin & VNC O {&Ei£45 vneviewer
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£ C.11 : By xLconsole %IR

RINEY console IR
= £53
(+) -t [pv]serial] TR PVISHIE, SHEZEIEMMRITIES
&. PVIHHEERER PVIEHIE, W HVM A
PUER LR FE S &
C.3.5.3 info
xlinfo

+ C.12 . BEXBY xminfo %R

BRI info &I

I £

(-) -n. --numa Numa 58

(-) -c. --config HtH Xend BRE S

C.3.5.4 dump-core

x1 dump-core DOMAIN FILENAME

Q xE: libvirt HXEW

virsh dump
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+* C.13 . BZERRAEY xmdump - core &I

2288 dump - core &I

AU
(‘) 'L\ "-lee
(-) -C. --crash

(-) -R. --reset

C.3.55 list

x1 listoptions DOMAIN

Q xE: libvirt ZXEMm

virsh list --all

+ C.14 : EXMREY xmlist &I

B &R List &I
ALl
() -1. --long

(-) - -state==STATE

#F C.15 : FRINBY xL1ist %N

RINAY 1ist &I
1T

(+) -Z. --context

405

£33
EAEEENER MR EZO
L2 L AWV SR EQE Tz o

BiEzOEERES

T3
xm list BYEIH LA SXP R EEUE

A THEERSH VM BIES

£33

BT E R 2R
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RINEY List %I

%I 3
(+) -v. --verbose FIEFIZIE UUID. XHEEMNZ ST
C.3.5.6 mem-*

Q xE: libvirt HXEMm
virsh setmem

virsh setmaxmem

# C.16 : EEAAY xTmem- * 1FEIH

B EMAY mem- * 3EIR

115 £5
mem-max DOMAIN ID MEM EMt RERTB) . g (RRGB) « m (R~

MB) . k (RR"KB) flb (FRERFTN) - 5
EE A UERNRARES.

mem-set DOMAIN IDMEM FRSIKERDERIZEFNERRE

C.3.5.7 migrate

xUmigrate OPTIONS DOMAIN HOST

Q xE: libvirt ZXEm
virsh migrate --live hvm-slesll-qcow2 xen+
CONNECTOR://USER@IP_ ADDRESS/
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F* C.17 . BEBREY xmmigrate &I

2EFM migrate %I
1EI0T
() -1, --live

(<) -rv --resourceMbs
(-) -c. --change home server

(-) --max_iters=MAX ITERS

(-) --max_factor=MAX FACTOR

(-) --min_remaining=MIN REMAINING

(-) --abort _if busy
(-) --log _progress
(-) -s+ --ssl

+ C.18 : FRINEY xImigrate &I

FRINBY migrate &I
IR

(+) -s SSHCOMMAND

(+) -e

(+) -C CONFIG

407

£

ERAKNES, XREFKAINBRFEE
Mz iElErSE

REIBEE AP RRIMRATERE (Mbs)

ERALEEZRRERRE FRINMEN 30)

ERAEHEZNBEENEARNEE GHUAME
53 3*"RAM) .

ERAEEZANREANTE (BUAERN
50)

FIETFE, MARRITRAREIR
7£ xend. log FiEgRTBHE

A SSL EE#HITER

T3
{EH <sshcommand> A2 ssh

ERENL, FBERE (fE<host> L) F
FHEIEAN

A& <config> A2 L2 ERNEENX
(&3

BB CRAYIEIN | SLES 15 SP4



C.3.5.8 WEIHE

xL reboot OPTIONS DOMAIN

Q ix&E: libvirt HXEW

virsh reboot

#+ C.19 : EXEY xmreboot &I

2XRM reboot &I
1EI0T
(-) -a. --all

() -ws --wait

£ C.20 : FhNAY xlreboot &I

RINAY reboot EIR
v 0]

(+) -F

£
E5|RMREE

FHEIFMEHERME, XAREFE—KN
8], AAFETFAMXAHPNRERS

£33

FF&H PV IREHIERFA HVM Guest, [ERE!
ACPI EREEH

x1 save OPTIONS DOMAIN CHECK POINT FILE CONFIG FILE

Q =& libvirt HXEEMW

virsh save

408
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# C.21 : MY xLsave IR

RINEY save EM
TG T3
(+) -c SRR S EIHFRIFEITRE

xL restore OPTIONS CONFIG FILE CHECK POINT FILE

Q ix&E: libvirt HXEW

virsh restore

£ C.22 : HINMY xLrestore &

RINBY restore 3%&IR

i} £S5

(+) -p MEBETREBUEE =

(+) -e T EN LR EEEFFHATEN

(+) -d BAREEHHER

(+) -V. --vncviewer HERIEM VNC BRSS88, HIR4E vneviewer
prig 3

(+) -A. --vncviewer-autopass 1B3d stdin £ VNC O£{&i&45 vncviewer

XL shutdown OPTIONS DOMAIN

Q xE: libvirt ZXEMm

virsh shutdown
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€ C.23 : BEXAY xmshutdown 1%
B8 shutdown 3%IR
&I

() -ws --wait

R C.24 . MM xLshutdown 3%EIR
RINEY shutdown 3%IR
I

(+) -F

+C.25 . BEMM xLtrigger &I

BEMAY trigger &M
TG

trigger DOMAIN <nmi|reset|init|power|

sleep|s3resume> VV/CPU

C.3.5.9 xlsched-*

xL sched-credit OPTIONS

Q xE: libvirt ZXEMm

virsh schedinfo

410

£
FE TR EERE

XA Guest g

£33

MR Guest A PV X454, NMEERNA.
1% ACPI BJRZE4

£33

AR XA R, ERTF HVM 5
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%+ C.26 : BERE xmsched-credit &I
BXMEY sched-credit &I
il
-d DOMAIN. --domain=DOMAIN

-WWEIGHT. --weight=WEIGHT

-c CAP{ --cap=CAP

| C.27 : MY xlsched-credit &I
HINEY sched-credit &I

AL}

(+) -p CPUPOOL. --cpupool=CPUPOOL

(+) -s. --schedparam

(+) -t TSLICE. --tslice ms=TSLICE

Vi
B

INEH 512 BYEIFIRISHY CPU BFFEABRIE
M EANE S 256 RERAE. SENETEEN
1365535, BAIAMEN 256

CAP RIEFRHEE HAEIS HAERIR A CPU 25

=

==}

£55
RiathAAREIAIEE CPU HAay

HEEETR 7 H e E SRR AERER S
5

Bfjg)f5 (TSLICE) £51IAERRFEAF VM B
TEKBYE)EBFGIE 5B

(+) -rRLIMIT. --ratelimit us=RLIMIT Ratelimit 2=iXRHIESFEE XL

x1 sched-credit2 OPTIONS

Q) E&: libvirtstatus

virsh (X2 credit BERER, RZFH credit2 BAERER

411
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£ C.28 . BXMM xmsched-credit2 &I

2% sched-credit?2 &R

AL} 5
-d DOMAIN. --domain=DOMAIN i
-WWEIGHT. --weight=WEIGHT EENETTE N 1 765535, BRIAEN 256

#+ C.29 . FINMY x1sched-credit?2 &R

#INBY sched- credit?2 %I
v 0] F=

(+) -p CPUPOOL. --cpupool=CPUPOOL BiaHRERFIIEE CPU AR

X1 sched-sedf OPTIONS

# C.30 : BEXB&MY xmsched - sedf &I

BX&M sched- sedf 3%&IR

115 £

-p PERIOD. --period=PERIOD B EDFRAERE, UEMWNERAL
-sSLICE, --slice=SLICE B EDF EERE, UEWNEAL

-1 LATENCY. --latency=LATENCY IHITARE 1/0 FIEEKAYBTER

-e EXTRA, --extra=EXTRA AFEHEIMNEIT R EINIRE (05 1)
-WWEIGHT. --weight=WEIGHT S—Hi&E CPU KIS
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| C.31: #FINM xsched-sedf &I
RINEY sched - sedf &I
115 £5
(+) -c CPUPOOL. --cpupool=CPUPOOL BN A RS IEE CPU AR

(+) -d DOMAIN, --domain=DOMAIN 15

C.3.5.10 xlcpupool-*

x1 cpupool-cpu-remove CPU POOL <CPU nr>|node:<node nr>

x1 cpupool-list [-c|--cpus] CPU POOL
% C.32 : BZERM xmcpupool-list &I
288 cpupool - * &I
18I0 £
(-) -1 --long LA SXP #8 Tkt PR A CPU St
x1 cpupool-cpu-add CPU POOL cpu-nr|node:node-nr
x1 cpupool-create OPTIONS CONFIG FILE [Variable=Value...]

#+ C.33 : BB xmcpupool-create &

2288 cpupool - create &I

AL 53

(-) -f FILE. --defconfig=FILE ERLLERN Python ECEA, RIBESHER
LEZEE XM

(-) -n. --dryrun WIET1T - YIE SXP hAERMECE, BEAREIE
CPU b
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2281 cpupool-create %I

18I0 £5

(-) --help_config 5 BEEMAN T AEETE (var)

(-) - -path=PATH ERFEPERREMA, PATHHNERESSH
fREVBE RFI&E

(-) -F=FILE. --config=FILE EfEAR CPU MECE (SXP)

C.3.5.11 PCI#IRi%5F

x1pci-detach [-f]DOMAIN ID <BDF>

Q xE: libvirt HXEMW

virsh detach-device
£ C.34 . FNAY xlpci-detach &I
FRINAY pci-detach &M
%I 113
(+) -f MNRIEBET -, BMEERE Guest MERVIE
HTE, xLtsmablERISE
£ C.35: BXH xmblock-list &I

B block- list 3%IR

1T £
(-) -1 --long FIHI B RIS &
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+® C.36 : HfthikIq
1T

x1 block-attach DOMAIN <disk-spec-

component(s)>

xl block-1list DOMAIN ID

C.3.5.12 Mg

#+ C.37 : ML%E
EI5
xL network-1ist DOMAIN(s)

x1network-detach DOMAIN ID devid|

mac

xL network-attach DOMAIN(s)

+ C.38 . BEMM xlnetwork-attach &I

B ERAYEI
AL}
() -1. --long
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Llibvirt FHHEm

virsh attach-disk/attach-device

virsh domblklist

libvirt &N
virshdomiflist

virsh detach-interface

virshattach-interface/attach-

device
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C.3.6 Fmkln

% C.39 ! AT
1T

config-update DOMAIN CONFIG FILE
OPTIONS VARS

migrate-receive

sharing DOMAIN

vim-list

cpupool-rename CPU POOL NEWNAME

cpupool-numa-split

cd-insert DOMAIN <VirtualDevice>
<type:path>

cd-eject DOMAIN <VirtualDevice>

pci-assignable-1list

416

£55

EMABTHRNEFRENEE, BRI
BR4ERL, MRTE Guest TRERBTNE N Ao

It Es AT B FHfRE Guest EFahAT AR EE X
Guest H{THNIETTHMER

FILHAZTRIH . L7 HisERERIZE
Bo SIRKIEEE, WHIHFABIREZER

FIEHEX Guest WIER, LLFIRAFAEIERX
Dom0 M7 RINFARSS B ARENHBVE R

¥ CPU MEME N newname

KitBH o AES DT numa TTm—1 CPU
i

1% CD-ROM #f N Guest BRI A 4 CD IX
mhes. ZEINIREHEs MM EIFTE, BHATHLL

R

M Guest BIEEA CD IREh2E 58 CD-ROM,
{IEAF HVM 15

FIHFREEIEIREY PCligE. BN RS HE
BERNFEEEESHEEI Dom0 FAYES PCI
EinRchizr (MARESLEREER) NiRE
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1ETT £33

pci-assignable-add <BDF> i PCl B4 /1% & /ThEE BDF I E 15K E
Guest, XRFIZIGEYET pciback IREHFE
F

pci-assignable-remove OPTIONS i PCI 5\&%/1& & /ThRE BDF RENIG & AIHEIKE|

<BDF> Guest, XZE/DARM pciback BUBSEZIE

loadpolicy POLICY FILE MEATERITRBE SRR FLASK 588, #I3A%R

BRI S B 5 | FIERAV TR LA BR IR
5 tbap < RPN SREEHITIZITIIE . FH
MR ERBIERENEIREHITHEITH
o

C.4 JhaBpEsz
f3% Yen TEMBIEAER, WS ML TEHNAR:

Xen FIEY XL
XLin Xen 4.2 (Xen 4.2 I XL) (http://wiki.xenproject.org/wiki/XL_in_Xen_4.2) &

x1 &5

&

A

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
xl disk (https://xenbits.xen.org/docs/4.3-testing/misc/xl-disk-configuration.txt) # &
=prall

XL 5 Xend
XLvs Xend (XL 5 Xend) (http://wiki.xenproject.org/wiki/
XL_vs_Xend_Feature_Comparison) # THEELLER,
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BDF 3244
BDF 3Z#4 (http://wiki.xen.org/wiki/Bus:Device.Function_%28BDF%29_Notation) 7,

libvirt

virsh (https://libvirt.org/sources/virshcmdref/html/) # #5%

C.5 LUE xm FZANEILRTE Xen Guest Bt E

RE xLZ2HAIATERE Xen Guest WTAE (ILIMNEBEEER libvirt) , BEAJEFER
Guest BB AT EAERAR xm 8. EXRIULERY, BRITUTIE:

1. B Guest EEESFHEIE XXM

> virsh dumpxml guest id > guest cfg.xml

2. ARRECERIEN xmE10:

> virsh domxml-to-native xen-xm guest cfg.xml > guest xm cfg
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D GNU IR
AHIREA GNU EIBRYFATEARA 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 sub-unit 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 http://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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