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

o Bff Guest RMERFEBEF EMEN TIETT, BEFBRREEMCIFENEH#HITIEN.
AT, UFEPMREETRHRERZLE 2 BRI T EITHRER SR REEE,
SR BT BRI EF EIMEL FBTTRRIER BN+ EIMUIR(FR ST, €45 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 RERAXLEIRE, Guest BARAEMFEIIML (HVM)o BT VM ENARSS 28 EBVHIE
REAREABETRIUNIZE, BREERREFFEROEME /0 &5, ARFRRKHEER
AL E. ALk, FrE /0 BERBEHMR M IMAE, X—IREMMXZEZTM /0 1%
e, MEXE=EFE CPU BYE],

7/

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

PVHVM

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

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

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

° VFIO BRZEMETT A, EHAZIER vfio pci BIAMMEIX—=. BXIF4HA:E
B, BEN (EEER) , £ 198 “systemd SFHFER" ,%19.64T “KHA
PZIRR” o
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2 EMMER

RPN AIERIAR R M S E BRIThEE, fIa0:

RN
| SR
RERGIRES
SRR
RN E
AT

2.1 RS EH

A A—aAREYIERSHMAT SRS, UWEBSEM, HiF Guest IR IER SN EIN
Mo XIFERESTFFEMBEM _EIE1TIHTVE

o BITHIF|ARTEBITHER
o BDFrERRIARSS 28 S =S E]
o FAMMFABHENRR. B2 ILEREREIR—aRSEL
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o BRI OEMER
o B IIERBEZEIHMENIRE, FEEERSE
o BR. BEREHIEIMIHE

° &9 Guest BERAF I LITE—& FEN LiB1T
0 ==
BITIRSBESEEFIERUT LS

o NZIANERRI 4R AT ER

AN

o FHETEIAFEXE . WMEEB SRS UM TME KIEEERE

AN

o WIRIIERIARSS 2R S REE ST AN MY TR fA 3

2.2 [RE
Guest BERASBEITXERERFN ENTLRE. Fit, MREMNASLI AR, EHNFR
SREME, s, —1 VM REBEIEBEASEMEM VM, F2TE VM Z EIRZEHIE.

e AIXf VM (£ UEFI £25]%,

o NBERMERA KSMo B X KSM B ZHT, 1EB 0 KSM,

o AP EIRAY CPU ZIMETREA VM,

o WERBLIE (HT), LUBRBENZ SR,

° VM R HEWLE, FHE=IEISNEELT,

° {£F PCI Ei@8} NUMA EF5REBREREZFINGEERR VM TBThEE= £ R FIF20m,

o ERAFEIMEA virtio RehiZFAIIRSE VM BIMERERIRER,

AMD 1Rt T 5 M T 2 MR KBV ETNRE,

X
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2.3 KMEME

BREEZFAUGNE VM BIIRER, F2MmEREMEBRSHUARMNERMERS. 5E#E
TRV EBITRYUEERSABLL, EIMIRERGIMNRAECERVERRA), FEIL AR X IR
ERS—MRSSEEMG, AR XRAETHNEEENEREERER.

2.4 whSRETE

FIASSANER, ATLUEHEIE VM MEILENEBITEERNEN, BMWEMIEREFRIARSS 3
1T E T
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3 Xen REHMEEST

FENBHERTEIRENEEET Xen NEPMOTENERE 7THRNAGSEAR,

3.1 ERAH
BT Xen NEIMEIFIRIEAA G EIE:
° Xen BREERER
* Dom0
o EREERHEM VM Guest
 ATFEEREMENIA, snSMECEXH

E(TATE LR AR BRI VM AR5 28, BB AU T S L
T8,

Xen BREIRIERF
Xen BRERER (AENEMAEMIENEE) B—NTRREGER, BTFHEEMIIS
YIIRFEH 2 B RR LRI E

DomoO
REIMMENIFE (BFRA Dom0 SizHs) AZ AR, EPEiE:

e SUSE Linux Enterprise Server, 2R IFEMGSITIME, BTEEEMNIEMN
AR E AL,

Q =

A& “Dom0” 1EHVRIRMERIMERINAE. Dom0 sEABIFAARINE AR
TERET.

o EF xenlight [ (libxl) 89 x| TE#%, BFEIE Xen Guest i,

o FRRERfF QEMU, EIEMIEERITENARY:, SFELERMEMIMNG, SiREUEE
MBI R E IR ER SBITHEE,
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HTF Xen BIEIIMN
EHTF Xen BIEIMH, (BFFA VM Guest = DomU) EILATLEMFIRY:

EL—NEEF 5| HEERANENEE, EMHEERIUETXMS. oK. EEHEM
REBRIZE.

° B Guest BIMVECEX . XZEEFMMA man 5 x1.conf FFMREENINAEX
o

o SiEHIFE (B E IS E R 2N LRI &

ERTA. GdHEEXH
TR SR GUI TR, sp S 5REXHREEM B E X EMLIFR,

3.2 Xen EIMUIAREH

TERHLE T 2Sm PR EMNEN. PRl Xen BREERIZEFEREYIEEGH TS LT
7. HER, ERIEBREMN, TIBELFEEMENT, EXE&RET ZHMEMERES.
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ERIRH E AR 25 REALAN. EEALN EEHRAN

BEREE
—

ik 08 ik 08 FEFEM 08
[ Linux ] [ NetWare ] [ MS Windows ]

NetWare
Put
B o BE HiE 0 ®BE
B 10 BE o S i)
T (WM F S
Ly
BHiZ 10 BE Xen BIFEEERF (R L0

R - -
(I8, LAN.USB. BMC. B {86, x85-84, EMB4T)
TPMI.ACPT &)

W
3.1: XEN E#lMbFRLEN

EMFREMHFLENB Dom0 iz1THIR SUSE Linux Enterprise Server 1R %, HialFiRBy
A EIMNIEITTHE X BIMUIRIER S, BNFMRNEMNELEMITEN, BITHEREE
HHRIER Y, BIANSRFThRZSEY 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 EEFEA QEMU TEHMBAET libvirt AUMEREE VM Guest (BIMN) . EIIERE
RN, QEMU TEEE qemu-system-ARCH. QEMU %1128, qemu-img #1 qemu-
ndb, EF libvirt AR ERE libvirt &5, UK virsh. virt-manager. virt-
install # virt-viewer FETF libvirt WNAER,

4.2 KVM EIMMLEREN
XRLEMRRASEEIER DT EANE:

o —HARZIER (kvm.ko. kvm-intel.ko #I kvm-amd.ko) , IREZOEINCERZE
MRS E TR IE 2R IR EHIR F o

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

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

& AT x86 RYREMH Sz 5.
AR

(AMD-V/Intel-VT)

4.1 : KVM EIEIEREN
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5 EMKIA

libvirt 82— E, REATEE KYM. Xen ERITEINMLARR S RAER AP,
ZE XL BN AR R 5 RIRHISE L EIE AP, UEAESEANEIET BigH—
MEBAEEREFNRERZO. ZERRERATERE VM ARS8 LRIENEF
FHE=IEI8 APl &1 VM Guest BYBC BE#B1ZHETE XML X1,

AR LER libvirt RITIZEIE VM Guest, ©X3F TLS IIEE. x509 iEH
SASL 4303, X, EEoLLOET RN TEIREPEE VM EHRS:E, TEEE
HifREE VM ENARS 23

BINEFERET libvirt TAEXREIE VM Guest, libvirt SEF libvirt

N AR Z BIREREE 2 M, SUSE BYSZH RN H AL AR el sERAY—EB
o

5.1 EMIERIeTA
libvirt B85 ATERENINASTLAEST. REBIATIIT:

virsh (Bf€: libvirt-client)
FATFEE VM Guest Nan<1TLR, HINGESEMNEEREM. virsh B[ILEER
VM Guest BPIRZS. IREFMB Guest Fig&, HmIBMBEE. virsh XAIATFHE VM
Guest EIRRIERVIZS,
virsh BE—NMSHIERAGS, BEESHIENLGSRIR:

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

5 zypper —tf, A LUARAREHLTH virsh, T‘ltt'r%?R'F, virsh KERaI—M9h
EHEFELHGS, MEXIFZEEVNEITTEERSHIER:

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

remote-viewer ($X{¥€: virt-viewer)
— MEENTEREEESS. ©X#F SPICE # VNC il

virt-clone (¥¥#|: virt-install)
—PMATFIET libvirt BAEEEFEIEEENE EIWEGHN T,

virt-host-validate (Ff€: libvirt-client)
ZIERTRIIFHNEELTELUMEE, ATLUETT libvirt BAEEREFRDIZEF.

5.2 E#ME GUITH

SUSE Linux Enterprise Server {2t T LA TFET libvirt WEF TR, FRETERTEHANIAESR
FREVER MBI 1

ENEERE (HFE: virt-manager)
EIM EIEREATERE VM Guest WEE T, It T AREIEHME BN ESEAR
(Boh/*M. BE/45, RE/MME) UKRSIZEH VM Guest IINEE, ERIBETFEEZM
REWEMEFN RN, FRTAULUBEAE VNC EE23AR VM Guest WEIFATHIG,
UREEHERITES. virt-manager ZHEEZEFIAM libvirtd REEAM VM
MRS 28, SIEEELEIE libvirtd REIRITIE VM EHARS S,
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X(F) 4REB(E) EE(V) FHBH)
e = g7 | nl ~
%1 v CPU{ERE

QEMLUKVM

* QEMUWKVM: pythagoras suse.de
debian

B

fedora_21

BxH

openSUSEL3

B

sled12

BxH

slesllsp3

[EESE]

slesl5spl

EiTH M
ubuntu-1410

BxiH

EIEEEEED

BEEMIEES, BFENTRTALEA virt-manager.

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

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

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

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

BZ M@ spice ¥ VM Guest Bahi#{T USB IREEE RMINEE, HfEA - -

spice-usbredir-auto-redirect-filter='"' SHHRM—I1 = iTIELS.

yast2 vm (Xf&: 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)

17
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6 TEREIMLANT

6.1 &I

BIZTRIFEE— S Guest &4 (VM Guest) BUEIMLARS 28 (VM EHARSE ) , EER
ZARS 28R L REFRENEINLAYT, XEAHRIEEEFEANEMLEARMR.

= >
6.2 LREIMLAH
L@ U T AR Z —REIEfT VM EHRSSBFAFNEMETA:
* 7£ VM EAHBRSS 28 %%t SUSE Linux Enterprise Server Hliai& S EM R FAE

o EEREHIEEIZTTH SUSE Linux Enterprise Server £i&1T YaST i LAER,

o EELREHIFETITAI SUSE Linux Enterprise Server ERERFTEHLEINMGFLE,

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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O & GNOME f] SLES
* GNOME ¥fifff

#ER) JRiE(E) R (U]

6.1: “RLGAR" BE

FItRES, BTLOEE KVYM EIME VTR Xen EIMMEEN BB, TR SUSE Linux
Enterprise Server Hi[g], &%= BriHRITHERIRGRIEENIZE,

0O &F
XA NEINCRAHOHSCETRHN /var/lib/libvirt 9X, HEH
firewalld #1 Kdump BRSS.

6.2.2 =17 YaST EHMEIRIR

TR S L RER R RAF BN TR, BEFEBURT VM EHARSS28_£AY SUSE Linux
Enterprise Server Z3&5EEl, 8 YaST EIMVIRRECEBRAEEZFN, RASBIREEMN
wIE,
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0O =%
YaST EIMRIREETE yast2-vm BWEEH, EREEMCAGEZE, BRIEEEE
VM ENIRSE 25 LR T ZIER,

B2 6.1 TE KM FIE
ELRE KVM BIAMIFRFIEX TR, BEHRITUUTIRE:
1. 35 YaST FHxFEIY » TEBLEREFMN T E,

2. R KUM IR 28 AR ZEER R QEMU 1 KVM IF18, MNRETRBEEFERET libvirt B9
EIFHR, IHEE KM TE, BHIEZHIA.

3. YaST SR BETE VM ENARSS 28 LECEM. XETLHALR VM Guest SRIGIEHEHIMLEL)
B, MIRERBHITULRE, BERE, SMEERT,

4, ZRTHGE, ERIUFREIEHEE VM Guest, FREEESIF VM EHARS 25

Wt

352 6.2 ;. =it XEN IFIS
BRE Xen EIMLIFE, BRITUUTIRE:
1. Bnh YaST HixFEIUMY » DEBREIEIERMTE,

2. i%E$F Xen RZE 22 AR ENREM Xen IF1E, [EIRNIEIEREF Xen TELUERET libvirt 89
IR, BHEZHIA

3. YaST ZEWNB#H7E VM ARS8 LECE M. XAILU#ER VM Guest SRISIEERIMLETH
BB, MMREETHITULIRME, BERE, BNIEERST,

4. ZE7wAE, BFFER Xen WIZES|ISHEN.

O =7 RiAZISAZ
NR—UIETRER#TT, IEMER YaST BEXAING IS, FHREZH Xen By
WIZIRBENBIANZ. BXEENARNZIEAESR, EEMhttps://
documentation.suse.com/sles/15-SP4/html/SLES-all/cha-grub2.html#sec-
grub2-yast2-config @,
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6.2.3 TRERFEMNRENMGE

SUSE Linux Enterprise Server B4 EZERRBXNGBEAR R LU 5, EolUFERAX
L2 1E Bi51THY SUSE Linux Enterprise Server - RESERREIMLA L. EH zypper

LIEX LA 4
zypper install -t pattern PATTERN NAME
BLE KM IR, BEZEERMUTRHEE:

kvm _server
LA KM QEMU IFRRIEZ VM EAARSS 250

kvm tools
LTEBATE KM IREREIRERUEM VM Guest B9 libvirt TH,

BERE Xen 15, BEBERAUTRHESE:

Xen_server

LEEEARR Xen VM EHARS 280

xen_tools
REBTFE Xen MEHEREMUEI VM Guest B9 libvirt TH,

6.3 &I UEFI XFF

I+ ==

Q &
FA N2 F57E AMD64/Intel 64 Guest LA UEFI R£5|F. KVM Guest fiEf3 OVMF [
K% #5 UEFI £25|F. Xen HVM Guest B2 M OVMF B3R, BARXHF UEFI &

25|F

UEFI S23FH OVMF (FFRUEIILECR) 1R, EBA UEFI 5|15, 185EIRIE Guest FUAR LM
T4 gemu-ovmf-x86 64 I gemu-uefi-aarch64 HHE,
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A= AR EMVERNE M. XM BMEFERELRE A EFEY JSON XA
B, libvirt QEMU & STERFHAE DXL, UENESMHEFRIIIEE. AE,
HAPEREHRB L RAERPFELRE (Fl80, UEFI Z£5|S%HE) BY, libvirt gEfSkE
&R P EXRBIE .

f5lan, BIEEHF UEFI 225|FR EFI, 5ERUTEE:

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

</0s>

gemu-ovmf-x86 64 MEEEESLUTEE UEFI ElFME, XLEMEH VM Guest 121 UEFI
L2512 ke:

# rpm -gql gemu-ovmf-x86_64

[...]

/usr/share/qemu/ovmf-x86 64-smm-ms-code.bin

/usr/share/gemu/ovmf-x86 64-smm-ms-vars.bin

/usr/share/gemu/ovmf-x86 64-smm-opensuse-code.bin

/usr/share/qemu/ovmf-x86 64-smm-opensuse-vars.bin

/usr/share/qemu/ovmf-x86 64-smm-suse-code.bin

/usr/share/qemu/ovmf-x86 64-smm-suse-vars.bin
[...]

e 9 SUSE Linux Enterprise Guest f#f UEFI 2£5|%, 1&fEH ovmf-x86 64-smm-
suse-code.bin Ef,

* 9 openSUSE Guest £/ UEFI 25|15, &EMA ovmf-x86_64-smm-opensuse-
code.bin Elft,

o E} Microsoft Windows Guest {8 UEFI 2£5|F, & ovmf-x86 64-smm-ms-
code.bin Elf,

T AArch64 (AR L, Z3HFE2 7 gemu-uefi-aarch32:

# rpm -ql gemu-uefi-aarch32
[...]

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

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

/usr/share/qemu/qemu-uefi-aarch32.bin

*-code.bin X2 UEFI EEXff, *-vars.bin XHRMNHNTSEFERME, RTRESD
VM BIEG kM TFiEER. EOXRGIZ VMBS, libvirt £¥5EEM vars EREHIZIEN VM
HAZBY /var/lib/libvirt/gemu/nvram/ F. BMHBARESE code T vars HWXHEFAH
fEE UEFI B, BITERBEAKRNER, RASRES VM XFNELRE, UEFI BEHFAR
%o

*-ms*.bin XU BEFRIEEMRES LR UEFI CAZRH, Ak, £ libvirt fE(12ERE
HEINRE, B, *-suse*.bin XHBEETNLEN SUSE ZH, TE—HAFBETILER
AR

BXATS, ESNER UEFI K25 S http://www.linux-kvm.org/downloads/lersek/ovmf-
whitepaper-c770f8c.txt A,

6.4 £ KVM REREREEIML

O ==: ERHK
KVM BUERE VI AT S hiz  LEARZSZE MR B AR HRY, BT RRMEEX
2o N

HRER Guest 2 KVM Guest ixfTHI KVM Guest, TEHIAREBRET Guest BY, RINSARILUTE
PR :

LO
IZ1T KVM B9 E

L1
£ L0 biE1TRIEMMA. BFERLUES—1 KVM L£i17, REIEFRA Guest B EIEIZ
Fo

L2

£ L1 EiE1TRIREH. #RAEREL Guest,
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BREXNEMCERTESZ NS, ErEUTHRPAEREER):

o ERIMEREZEFERFMENBASEREFEELE SHEDL

o KBREEERNME Guest BIMIIEAN RN LABITRIIES,

Q =
P FBHERSERER VM Guest,

o ERBRENEIMEEITREF LR,
EENBRAREDRE, BEMZEIR, AEMEA nested KVM BIRSHMEIRRHIZIEIR:

o 3F Intel CPU, 1BIBTT:

~ sudo modprobe -r kvm intel & modprobe kvm intel nested=1
e 33F AMD CPU, i&iE1T:

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

Bk ABH#BENR, BREERN CPU, 7£ /etc/modprobe.d/kvm *.conf XHHEH
nested KVM 1&ERE%K:

o XF Intel CPU, i54%48 /etc/modprobe.d/kvm intel.conf, FTEEFFIMTE—
17!
options kvm intel nested=1

* XF AMD CPU, i54%%8 /etc/modprobe.d/kvm amd.conf, FEEFFINTE—IT:
options kvm_ amd nested=1
N L0 ENEEBHRE, WETLLUEI A TANZ—/B50 L1 Guest:

e M -cpu host QEMU sn<1Ti%I,

* ¥ vmx (3FF Intel CPU) 3 svm (¥F AMD CPU) CPU IhgeAinZ®l -cpu QEMU #p <
Tim, ATREREEPCPU RIEMML,
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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 ==

X2 #57E KVM F Xen BLEERZFF#HTT QEMU 1=l

7.1 RREMHZIF

7.1.1 KVM fFEEER

SUSE #51F AMD64/Intel 64. Arm AArch64. 1BM Z 1 IBM LinuxONE EA#1_E 5L KVM 252
Lo

* 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 EREM L, NZiF@EE CPU BLS host (TEEIMWIEEESSS Llibvirt hE A
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, Itt&iSh RAM 2N E/DEYIEREFREHN RAM 2/8E, B, BB AENETHRH
Guest E/DEEHE— MBS ZOHBLIZ,

Q iEE: Arm AArche4
Arm AArch64 B MR RBRNT S, EREREANINES SMMEINEITRIREI 512
ERFEIBREBIEFMNEIEEN, BHiLENHNERMEH 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) ByRelease Notes (https://www.suse.com/releasenotes/) 2 RERBER T Xen
0 KVM BYFTTHEER B AL PR o

{N3Z#F SUSE Linux Enterprise Server E A fEFER B SR HGE, Mk, packagehub
(https://packagehub.suse.com/) 72 FRIZHEBFIE LA FREEMEYSE 3F QEMU K
libvirt) ¥ARSHH,

BXENENBRKEM CPU 22, BB recommendations in the Virtualization

Best Practices Guide regarding over-commitment of physical CPUs (https://
documentation.suse.com/sles-15/html/SLES-all/article-virtualization-best-
practices.html#sec-vt-best-perf-cpu-assign) 7, R CPU B¥L 5 0] YR CPU #4R1E
Eto
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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 R

£ AMD64/Intel 64 L3i&17 Linux Guest #9 SUSE Linux Enterprise Server 15 SP5 E#Ffsz ¥
(BE£3MI) BMERIiRE. WMFHEMRIERSE, 5E0EAFRHEE,

£ 7.1: KYVMVM [EH

g1 VM ISR KEI CPU % 1024
FNVM BHNEARRE 6 TiB

=

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

o {1 VM MR AEI CPU £k: iE8 ] https://documentation.suse.com/sles-15/
html/SLES-all/article-virtualization-best-practices.html#sec-vt-best-perf-cpu-
assign 2 EBY (Virtualization Best Practices Guide) HFEXITEHEHIE CPU B
Bl I CPU BERN SR FBYIEE CPU #RRIEL,

7.2.2 Xen [E#l

£ 7.2 : XEN VM [E%

B VM I KEPL CPU 3K 32 (—R&AY HVM 3 . 64 (HVM Windows
Guest). 128 (A[{g HVM) = 512 (PV)

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

BRAYIIE CPU 23K 1024
FNENRAKEM CPU B H8 I https://documentation.suse.com/

sles-15/html/SLES-all/article-
virtualization-best-practices.html#sec-vt-
best-perf-cpu-assign 2 EBY (EBIMLRIES
Biem) PEXIEDEYIE CPUBE
FEHX CPU S35 A 432 CPU ¥R IELL

RAYIERNE EIREFTE 16 TiB AR T,

7.3 ZFHNENMIE (BREERER)

AN BEIMEMEEN (BREERRF) LFR Guest BIERFAIZITAY SUSE Linux
Enterprise Server 15 SP5 FIZ K%

R 7.4 ZHELUF SUSE EHIFIR
SUSE Linux Enterprise Server BRAERIER
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

ERUTE=FENIFIE
e Citrix XenServer (https://www.citrix.com/products/citrix-hypervisor/) &

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

supported-suse-virtual-machines-on-hyper-v) 2

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

acropolis) 2
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Oracle VM Server 3.4 (https://www.oracle.com/fr/virtualization/virtualbox/) <

Oracle Linux KVM 7, 8 (https://www.oracle.com/linux/) @

VMware ESXi 6.5, 6.7, 7.0 (https://www.vmware.com/products/esxi-and-esx.html) 2

Windows Server 2022

& AT LLTE SUSE YES certification database (https://www.suse.com/yessearch/
Search.jsp) 2 RHITIER

SZIFRAMT

o RIEBRMIproduct life cycle (https://www.suse.com/lifecycle/) 7, ¥ SUSE EHIR1E
AENZIFRFNLE L3 GEAT Guest IEMN) ©

* SUSE NE =7 FEHIFEFA SUSE Linux Enterprise Server Guest 122 m L3 3,

o FWEMNMIZIFLURS SUSE Linux Enterprise Server Guest #8x & BB EH RS
R ettt

7.4 =B Guest BERS

ZS %5 T 7 SUSE Linux Enterprise Server 15 SP5 _EEINEL BiEATF KVM 1 Xen BHER
EFH Guest BIERFAMIZ IR,

0O ==

NE Guest PRET FEIMCIKsHTZERBY, 7 8e@id libvirt /virsh E5|%
Microsoft Windows Guest, B X T#EHF % PV IRshiEFHEZHT, FEMW https://

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

LUF GUEST #Z2{FRAZIILEZHF (L3):
e SUSE Linux Enterprise Server 11SP4

e SUSE Linux Enterprise Server 12 SP3. 12 SP4. 12 SP5
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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

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

e Oracle Linux6. 7. 8 ({VEHTF KVM BREIEIEF)
RS (L2, EEEMNERATIREEE) NEXZIFLUT GUEST IERS%:
e SLED 15SP3

AMEZEPMET SUSE LIBERTY LINUX, SUSE 1§73 RED HAT #1 CENTOS GUEST &R SRt 2 m=iF
(L3),

o BXAHAESHZZIFRANFIR, ESN https://documentation.suse.com/liberty 2
LY SUSE Liberty Linux X1#%, XTFEMBER, FAXEARERFAREERNZEF (L2,
EEENBER TRERE) .

Q) ’x&E: RHEL PVIREITER

M RHEL 7.2 Fft4, Red Hat P& 7T Xen PV IRGHIZF.

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

o THMASHEM L2 25, BREMNTHERTARMEE. SUSE SR ENIRIERS

(BREIERR) RELESZF. Guest BRIFRARIRATZEEETHMIGIERRAMNENZ

BT FUBR. MREEENRBRENSREIFEVIFEM Guest IR, NEFFEKR
SUSE #1 Guest VM 1 {ER AR,

* FiE Guest BIERARESZIFEREIME, BRIFFEMUNK. RBELUTRIERAG
4 Windows &4, EN1RXEFLEIMNY (BRILUER PV IKEIER: https://
www.suse.com/products/vmdriverpack/ #2) ; OESIRERL, TIIRZFFEIMUL.

* FRESEIRE, TNFAE Guest RFRRTE 32 (U 64 (I RHFINRZH.
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741 FEIMEIKEIIER AT

AT RFA Guest IRIERALKRIERE, BINBSREFEMUNMIERDIEF (WIRE) - XLEIR B
ERAENEN, BF(1RZEINER,

M SUSE Linux Enterprise Server 12 SP2 F4&, 1224 PVops Rtz. BT FBERTHEN
kernel-xen 3{48:

e dom0 £ kernel-default+kernel-xen B kernel-default BHEEE,.
* PVdomU LtRY kernel-xen HEER kernel-default A4EEM,
* HYMdomU Lt# kernel-default+xen-kmp BB kernel-default B,
3fF SUSE Linux Enterprise Server 12 SP1 F1&{fhRAs (= 10 SP4) , FEIMKIRTHIZFE

B LA kernel-xen BEaAH,
FEMIREHIEFRIRME A W T

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

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

SUSE Linux Enterprise Server 10SP4
BEERZF

Red Hat
M Red Hat Enterprise Linux 5.4 F#a12ft. M Red Hat Enterprise Linux 7.2 744, Red
Hat BEERRT PV REIER,

Windows
SUSE A& TiEATF Windows BIETF virtio WIREHIZRE, XLEIREHIZE B TR
IXshiERE €L (VMDP) 1, BXFAELR, iF2 M https://www.suse.com/products/

vmdriverpack/a,

7.5 XFH VM %=

SUSE Linux Enterprise Server R EIMIM —EMIEEN TR RS —SEEN,
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7.5.1 BN EREi=

SUSE Z#FRRMER: X Guest VM, SAEEET#ZINIEITARE SLE =8 (M SLE 12 2 SLE
15SPX) B9EN. WFUTENIRERFZLES, 2EZIF (L3) A—BFEHH Guest THEIS—
A FHH Guest:

R 7.5 XM GUEST TR AR

BIRSLESENM 15 12 12 15 GA 15 15 15 15
B SLES E# SP3 SP4  SP5 SP1 SP2 SP3 SP4
12 SP3 v v v v X X X X
12 SP4 X Y% VY B x X X
12 SP5 X X v4 X v v X X
15GA X X X v v v V4 X
15SP1 X X X X v v v X
15 SP2 x X x x X v v v
15SP3 X X X X X X N4 N4

v AR AARLTTIE
(V) (YIBE KUM BR S IRIR R i,

x A

7.5.2 LB FZi=
ATHIHE T 7E SLES EIBE1TEIMEN SR IR ARNZIFRS. BIESNZTERAEMERE

Blive migration requirements (https://documentation.suse.com/sles-15/html/SLES-all/
cha-libvirt-managing.html#libvirt-admin-live-migration-requirements) 7, £EXFUTE
HIRTERFAE (IRIBEARMproduct life cycle (https://www.suse.com/lifecycle) 7, Tk
A L3)
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Q & wEER

o SUSE $a#& 1511517 SLES MM Z B SEBERE BRI, 1B3XF SLES hRZAsAIAR
SRS NITEIESM, 5180, M SLES 15 SP2 F# % SLES 15 SP3,

o SUSE A F AT TR MESZFF: 1 SUSE Linux Enterprise Server BJ[E]—
FERAR, BEPMWIMIETT LTSS FrRZRS B ENIBEIETEMRS B/
Fo B0, FEREIAMILM SLES 12 SP2 EAEFSE SLES 12 SP5 e 3FM LTSS
TR EEFRNRS ENTR, SUSE RASHITRERNIN, BINERHEIBRXE
RN Z BT T2 ERYEL 7M.

O == Xen LEH
HTFILAEKARRE, FAZIFESLE 11 5 SLE 12 Z[ERHTF%E, EXEZHAT, B8
T, Release notes (https://www.suse.com/releasenotes/x86_64/SUSE-SLES/12/
#fate-317306) 7,

R 7.6 . ZHFHY GUEST LEHERBHE

Bl #% SLES F#
12SP4 12SP5 15GA 15SP1 15SP2 15SP3 15SP4
i§ SLES £
12 SP3 v X X X X X X
12 SP4 v v () X X X X
12 SP5 X v X v X X X
15 GA X X v v X X X
15SP1 X X X v Vv X X
15 SP2 X X X X v v X
15 SP3 X X X X X v v4

v AR AARLTTIS
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(V) (YSZIHE KVM B S IRIR R T 5,

x F5

7.6 INBEXHF

7.6.1 Xen ZE#1 (Dom0)

7.7 hEESZHF — XM (Domo)

Ihik Xen
RILEFIIRIG & FRIEIR v
HIER CPU Ptk X
B CPU P v
EEH CPU B v
BE4 CPU R4 v
Intel* VT-x2: FlexPriority. FlexMigrate (F#PR&IERAFARRERY CPU FRLE v
1)

Intel* VT-d2 (BB B IEFHAKRIAEI DMA EHTHRST) 4
AMD* IOMMU (B% Guest ZIEANIEHINLIFIRAT 1/0 TIK) v

Q & FLBETTIIRIMSEMRYIIE CPU
AZFFEIBITRERINS AR CPU, BRI LRI RS VM Guest RIREHA
CPU,
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7.6.2 Guest Ihageis

S

JEE: Xen PV Guest SEB1E#S

MNFEEER, REREEMEMEREIRELAE, BNiEE (AMD* 5 Intel*)
WAER]. BRIEFEA T CPU ID #815 (5130, {FH Intel FlexMigration) , FNIBE YL
BMEITHRN Z S5 RER N E LLREH . WRERRRFAZEBE VM, FBAXLRN
BERTE—RERM. AT ERMKNABEEITNENARERBHAELK, J& CPU A
B1x CPU ZEERFHERNAIEST B, Xen EBIE VM AFYIE CPU T B, 2Ms
2, Guest ATLUE 32 {5k 64 fil, 18 VHS RHEE,

& Windows Guest

NYFERIZ PV IREHFERE (VMDP (https://www.suse.com/products/

vmdriverpack/) 2) BY, 7 Z3E1E Xen F1 KVM FHUEIR EIAMESFEIIRIGE, UK
45, MENBEMNAFRIFERE KRN,

E2: Intel flexMigration

3 FZ#F Intel FlexMigration B9i+E41, CPU-ID #2F1EIRE | &L AT LUIREE CPU E#B
B RE M.

AR

MF KM, BXRZFFREL IhEE. BINaNEEMARIFEARAUREMERER
97E kvm-supported. txt AiEft, Lt HE KVM BREFE—EB5, AJTE /usr/
share/doc/packages/qemu-kvm 3 El,

2 7.8 : XEN 1 KVM B9 GUEST IhgEzi%
IheE Xen PV Guest XenFVGuest KVM FV Guest
(DomU)
AN E A IS & ISR v v v
36 Guest ThRES 15 SLES 15 SP5


https://www.suse.com/products/vmdriverpack/
https://www.suse.com/products/vmdriverpack/

Thik

R CPU #UEIR

R CPU X291
EhASEEINRTE A/ NAEE
VM REFFIRE

VM EBYER

VM 1RE]

£/ GDBC #1T=4kiAH
3 VM B LRy Dom0 E&E
RTFSEK

PCI Ei@

AMD SEV

4 TERBETERXS

X XL

Xen PV Guest
(DomU)

v

v

v [2]

[1] B\BRE 11717 STBRER,

[2] AE#E NetWare Guest,

Xen FV Guest

v [1]

SN

KVM FV Guest

SSRIE NI NN NN

S

(3] iEE8 M https://documentation.suse.com/sles/15-SP3/html/SLES-amd-sev/article-

amd-sev.html~
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1.7 BREREIME

FERREEPMEEIZE— VM WAEREITE — N EI, B RIH] B BV E IR,
HRERMCHNMERE, HETRINSIESER . REEMEERTFILEN, 7 SUSE
Linux Enterprise Server 1, BRERIMUCEBIEARATISRMERN, HRANAFUXERN, K
I RREERZ . APAUIRE bug, BIXL bug HAMBMIRRIE. LIMKIIRHRIES,
EERHRERMENERT, AR IBHERTFHIE VM,
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A libvirt BIEEIAL

libvirt sFiPER 40

HEE VM ENARSS S 46

Guest &% 75

B VM Guest EIE 83
EEEAMEIN 109

SREFMEEE 131
ERARIWEIESFECEEIM] 136
fEA virsh BECEEHIAL 156

Xen E| KVM B9iE#238m 193



8 libvirt sFiFiER

518 KM 3 Xen B9 libvirt SEBREEEIN L REHBE—IRZNTFIFERF. libvirt
RUERNTIFERHBEN:. — A UTIPEFRTIRRATIFER, libvirt IBRRHEN—F
KFiPRERF libvirtd., ZTHFEFES2FIEBAEEEFRDER, UNBFEHENMES
FHERERDER, GIINAFME. TRISEMEENRMERF. —& K libvirtd EH5MP
B P img L 2iniZihin. NRERRRUTIFER, S REFRTEESNTIFERF
E1T, FAFEBEENXH libvirt B, RABBR—&LTIPER, ERLLHBDEEE
Ay systemd ARSSNXHEEBEBUIMRENE IR FIFIER,

EEERMEEDN libvirt ZHNAER, BRUTFIFEFSHEEEER. FlW, MR
libvirt FREEIHFHEFMMLE, WAEE libvirt-daemon-driver-storage #l
libvirt-daemon-driver-network FAWRHE, Kubernetes @—MEimHIRHEl, ER
WIBFREMLK. =FfiE. cgroup MIBMTRIEHRFLENES. T Kubernetes, RELEIR
£ virtgemud B9 libvirt-daemon-driver-QEMU BB ENR], ERUWTIFIEFAFEE
REEAFIFFAGNEENX libvirt &,

8.1 BofMFLE—IrETIFRER

— (A USTIPIEEFR A libvirtd, E2@d /etc/libvirt/libvirtd.conf ECE/, BIfE
%1 systemd B XHRERE libvirtd:

e libvirtd.service - BF/Esh libvirtd B9FE systemd X, R VM EEEREEN
5| SRBE, FITEINEE libvirtd.service BB NESISER.

e libvirtd.socket - 5Fi%EE UNIX B E=F /var/run/libvirt/libvirt-sock XMy
T, BANBINIES IS BAIE T,

e libvirtd-ro.socket - 5E X35 UNIX B3 Z=F /var/run/libvirt/libvirt-sock-ro
SR AT, FERINIES ISR BRI E T,

e libvirtd-admin.socket - 5&I2 UNIX E#E=F /var/run/libvirt/libvirt-admin-
sock MBIEITX MY, BHARINES|I S BALLE T,
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libvirtd-tcp.socket - 5AF#17IE TLS iZt2IA18]89 TCP 16509 im AN M BV BT 4. 1£
BIERBEEESNIHIEIENFIZE], FRFLETEE NS SEBE.

libvirtd-tls.socket - 5RF#173E TLS iZ#Z2iA510)8Y TCP 16509 isOXWBIE T H. £E
B R B E0E x509 IEBHIEF AL EE SN B M RIENGIZ 8], AROAGIE TR ENTE
5| S B5.

M systemd EEFHEN, BFARHERE libvirtd. conf FHNELREILE, HIEITR
SERTTXHEHXEIRE

41

listen_tcp - @3B0 libvirtd-tcp.socket BTXHBHE TCP EEF,
listen_tls- @3 BE0 libvirtd-tls.socket BB H TLS EiEF,

tcp_port-JETLS TCP E#EF MmO, #@d libvirtd-tcp.socket BTXHFHH

ListenStream S¥uHTIEH,

tls_port- TLS TCP E#&FMix, @ libvirtd-tls.socket BTy

ListenStream S¥uHTIEH,

listen_addr - BY0FAY IP #it, @Y libvirtd-tcp.socket 3¢ libvirtd-
tls.socket BaXEHH ListenStream SEIRILIFH,

unix_sock_group - UNIX E#F4AHABE, BI libvirtd.socket # libvirtd-
ro.socket BTXHHH SocketGroup BEHITITE,

unix_sock_ro_perms - RiE UNIX EIZFAR, &I libvirtd-ro.socket Bt
FIHY SocketMode SEHITIES,

unix_sock_rw_perms-I£E UNIX EZFPR, &iE libvirtd.socket Bt
SocketMode &¥H#HITIEHl,

unix_sock_admin_perms - BI25 UNIX EZFE, @Y libvirtd-
admin.socket BXHEHH SocketMode BEUHITIEE,

unix_sock_dir- EEFRIZEFFE UNIX EEZFHNE R, 83F=E
libvirtd.socket. libvirtd-ro.socket #1 libvirtd-admin.socket ETX
Yy ListenStream BEmrizhl,

BEiMEE— A ETIFER SLES 15 SP5



O ==: EH%MRS: libvirtd # xendomains

MR libvirtd TEB5EN, BEREESEREH T xendomains RS

> systemctl is-active xendomains active

MNRZSIRE active , BEE(ELE xendomains , AEABILUEE libvirtd 5F
IR, NMREFETESISHEHLERS libvirtd,, BIMNEEE L xendomains B
HEn. ZRZIRSS:

> sudo systemctl stop xendomains
> sudo systemctl disable xendomains
> sudo systemctl start libvirtd

xendomains # libvirtd {2#HERNARS, WRRFEIEER, ATESEHETFH. Fl
i, xendomains AIREE=IXEEIEH libvirtd BE&h8Y domU,

8.2 RBohMELERILTIFIER

BRUWTFIFERRRBR e TN REF S, HIRGEN Vit DRIVERD” . EfI@&EIX
 /etc/libvirt/virtDRIVERd.conf EEEM, SUSE #F virtgemud # virtxend B8R E
BRFTIFER, UKFAEXFMENRETIFER:

e virtnetworkd - gt libvirt EIMMEEIE API WEINNESERTIFIEF. 5
i, virtnetworkd BJFFIEEN _ECIREEINEERBY NAT AL,

e virtnodedevd - ENWNRRIKEEIRTIFIER, &t libvirt TP RISEEIEAPL,
i, virtnodedevd RTBEF M END BHEEIMNEERA PCl &,

o virtnwfilterd - fgf libvirt BFASEEIE API WENBFANIEEIRTIFIER. !
i, virtnwfilterd A] BB F A EINECE N R IER N o

e virtsecretd - 12 libvirt ¥ZEIE API WEHNNZREIETIFIERE. H80, virtsecretd
B AFEMES LUK BRI,
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e virtstorged - 12 libvirt FHEEIE API WENEFHEEETIPIZR, virtstorged AIEF
BIEFMEM, HFETFXLMEIES,

e virtinterfaced - | NIC BIETIFIERF, IBMH libvirt BIENMLIZOEE AP, I
i, virtinterfaced A A FEEN LEIBHERNIMLEIKE. SUSE REINEEA libvirt

RIEOEIE API, RIFEER wicked 2% NetworkManager FERINME T E, BINEZEH
virtinterfaced,

e virtproxyd - BEHESR libvirtd EEFSRRUETIFEFEERET ZEINEREAERNSTF
B, MREAZBERK Libvirt =, virtproxyd ERIFIRZR P imihiRI M F—EK
libvirtd A9 libvirt APl, ZEEZE|—&{L libvirtd EEFRAME P inth el LAGE
FA virtproxyd,

* virtlogd - BFMEIWIEHI & EIEHENTIFER. —&{ libvirtd WEA
virtlogde —{&{LFIPFEREH virtgemud systemd BT XEHEE virtlogd, FILTLEEE
NEsp virtlogds

e virtlockd - B FEEFMEMNZIR (GINHE) FENINTIFER. —&lL
libvirtd t{EA virtlockde —{&b<FIPFERF. virtgemud # virtxend systemd BT
XHFE virtlockd, HittTHFERE5H virtlockds

libvirt B&EMERWWFIFIER: virtlockd # virtlogd, —f&ft libvirtd WERAXHED
THRER.

BINBERT, RRUETIPIEFSR /var/run/libvirt/virtDRIVERd-sock 1 /var/
run/libvirt/virtDRIVERd-sock-ro Unix IEEF FM%EE, TR RERETERAXLE
EEFMARESM /var/run/libvirt/libvirtd-sock, virtproxyd SFiFIEFERTE
ZE4 libvirtd EEFRIRER iRt ik,

S5— TR —1F, RRUTIFEF2EIZ T systemd BTXHEERN:

e virt DRIVER d.service - BFB5h virt DRIVER d SFIFIEERE BT X, MR VM EEE R
EENSIENEE, BB EERSEEENESISHNEBEL,

e virt DRIVER d.socket - §F3%E UNIX E#EF /var/run/libvirt/virtDRIVERd-
sock MWBETX M, RINBERT, BINENES I SNEHLERF,
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e virt DRIVER d-ro.socket - 5E R UNIX E#EF /var/run/libvirt/virtDRIVERd-
sock-ro MNBBETXH. SMNERT, HITENESIENBELEZET,

e virt DRIVER d-admin.socket - 5&I8 UNIX E#E=F /var/run/libvirt/
virtDRIVERd-admin-sock MNMAIBETXH. RINERT, FHITZNESISHEBERILt
EEF,

fEA systemd EEFHCER, BEABEEE virt DRIVER d.conf FHZNEEIRE, HIUE
ARABTTNHIEHIXEIRE !

* unix_sock_group - UNIX E#F4HMEE, BT virtDRIVERd.socket #
virtDRIVERd-ro.socket STXHHH) SocketGroup SEHITIEH,

e unix_sock_ro_perms - R UNIX E3ZFMR, #@id virtDRIVERd-ro.socket #jt
XEHFH SocketMode BEGHITIER,

* unix_sock_rw_perms -I3RE UNIX E#ZFMR, #@id virtDRIVERd.socket Bt
I8y SocketMode BEHITIEH,

* unix_sock_admin_perms - BI2R UNIX E3ZFE, @ F virtDRIVERd-
admin.socket BTXHEHH SocketMode BEHITIEE,

e unix_sock _dir- FEFRIZEFE UNIX EEZFHNBE R, 83F=E
virtDRIVERd.socket. virtDRIVERd-ro.socket #1 virtDRIVERd-
admin.socket BTXHEHHH ListenStream SHIhITIEF,

8.3 YIMREINRIRITIFTEF

FEFASTIRS T EEM—FRUTIFEFUIREIRRUTIFER . ETIFEFETZ BTz
A, BIUFLESGREPAE EEEITRIRED.

1. FIE—A TR MEERT

> sudo systemctl stop libvirtd.service
> sudo systemctl stop libvirtd{,-ro,-admin}.socket

2. BIERRBH—LTIFER
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> sudo systemctl disable libvirtd.service
> sudo systemctl disable libvirtd{,-ro,-admin}.socket

3. BA KVM B Xen BY#FiFER, S REOFRIRERERERF. UTRAEIER KVM B QEMU
Kotz , LUKRFRBXEHIREREIIZR !

for drv in gemu network nodedev nwfilter secret storage
do

> sudo systemctl enable virt${drv}d.service

> sudo systemctl enable virt${drv}d{,-ro,-admin}.socket
done

4. BEE—ATIFEFNEERT

for drv in gemu network nodedev nwfilter secret storage
do

> sudo systemctl start virt${drv}d{,-ro,-admin}.socket
done

5. MBREEXHF MR INHITERE, BIABHAHBR virtproxyd SFPIER

> sudo systemctl enable virtproxyd.service
> sudo systemctl enable virtproxyd{,-ro,-admin}.socket

> sudo systemctl start virtproxyd{,-ro,-admin}.socket
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9 JEF VM ENARSS 23

R AR % Guest I ZET, EEEEY VM EHIRSES, LUEHN Guest IRIEIEEBITFAE
E"JJ'_'\/EO ﬂﬁsﬁ'ﬁ;’ f}ﬁﬁgggaﬁ

o %5 i Guest REWSHI A ENIRHBYMLRIERL

o —NEIMENIARIFFEM, LUE Guest BEBSTFAEEILE IR,

0.1 ECEMAS

BERNEAMSECE A VM Guest 1R KR
o — T, XRZA Guest IRMHMEHERZIFINLG N, BEEWNHAI

o — " ERRRARIEIUMNLS,

9.1.1 WI#f

lﬂﬁ%ﬁﬂﬁﬁ VM Guest 12458 2 E3ZHH, BILIETFS5imOXER MAC #IMEERIFT ERiR O 2

T 2 BULAME, X VM Guest ERl@EE % 2 BERAR VM MRS S[HINE, AT
%*M:_F’I-f VM Guest BYEEHAA R ML IERZ R 5 AR EN LZITRIEM VM Guest HERY
42k, ZEREREMANHLZYIELE,

% SUSE Linux Enterprise Server BE& /3 KVM 5§ Xen R EIREEFN, WFEEEREHNRIAL
B, MRERAEE VM Guest FEIZEEI VM EHBRS 2369 LAN, MR EIEERE.

ZEAMTACIZMFEURTEE VM ENARS 28 AW ARS K EEM R ER

o MRMELERER wicked IR, JEFEM YaST e SITROEMIT. FRSRENERIAER

wicked,

o WNRMLKIEREH NetworkManager BIE, 15{EMA NetworkManager 81T LTHA nmcli
BN, STNMEIZARBMEINER NetworkManager,
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9.1.1.1 {EF YaST BRI

AT EEER YaST RN EFFMITRII 2,

9.1.1.1.1 FINM#H;

1 VM ENARSS 28 _ EARMMGT, BRITU TSR

1. B8hYaST > &% > WEBILE,

AR EEIAEI R H B AR

3. MigsEEAFIRPIEENT, ARTELERTIPRANFIZEZORM. REHT—IK

THAREE,

. TEHIHEETT RIS E MR T, BI90 DHCP/ERZS IP itk FRIHIEEEMN o

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. 172.16.0.0/12 5 10.0.0.0/8) ABIHhiL,
BEIRNEARR Guest ZEIFTHEER, MAEZEIENRFHING, 151 P HUHSE
770.0.0.0, EFMBLIEEN 255.255.255.255, MEHASIGLIAFFRMULIER
RISER] IP iR IE,

. BUETHERNISERIR, ARENEEEESTENRHRINSIRE.

. BET—OREFENERF, ARSEHERIN T, FMMHNE VM VRS L

QTR

9.1.1.1.2 HIERMIHE

EMERIEWIT, BRITUATER:
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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 EANARSSZEELLL root BIER.
2. NFHRRERE—NRI (EARfIFRA virbr test) , ARIBITUTHS

# 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 ##E, ERSEAYIEEMSKIZEOEXE,
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. (AIiE) BA STP (358 M Spanning Tree Protocol (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. TEMHBRSIERGE VM RS LD root BHB.
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

KA ERA NetworkManager BIsF TR nmcli FIIMFENEIE,
1. FIHERIMLRERE:

> sudo nmcli connection show --active

NAME UUID TYPE

DEVICE

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

. AI0RA bro BFWMIFIKE, HREEEELIRZILE:

> 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, FRmMKETHEEYIELUARMILE etho :

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

5. A etho FOHBRAMMIT:

> 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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i3#2 9.1 . {FEMH YAST i&E VLAN &[0

1. BEAIILARIEFESZEO,

2. EEAIHEER, EFIGELE VLAN,

3. RECEZMRESEN VLAN B ID, IEER, VLANID 1 BEATEEEN,
4. BET—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
SZEMEE, EXMBFRT, BAERSHMIE 0.0.0.0 FIMLKHEES 255.255.255.255,
ARG AR IS ERIGE P ARG,

9.1.2 EANLE

libvirt EEMNEMMERMTIHENRNG, BEERS VM EVRS[EILE 2 FiE.

5 VM ENARSFMIEMBINEZBEIE 3 BEARELI, 5% 2 BIHENEEL, £ 3B¥A

£ VM ENBRS 2R LSINT SN BRI, EIARLEIESA VM Guest #2fit DHCP #1 DNS AR,

Ax libvirt EMMERNEMER, BES N https://libvirt.org/formatnetwork.html 2 ER
{Network XML format) 3%,

SUSE Linux Enterprise Server ERFRE libvirt REFBMEN T —1ME A default

HIEEIALE . ZEEIAILEIREIIZEHY DHCP A1 DNS AR5, FHeI{ER MEutFER (NAT)

HRENEZE VM AR SAVIIERSS, RE default EBHHINKZETENXH, B

EREHEERENEM. X libvirt IFNERRKXIIFMAER, BESW https://

libvirt.org/formatnetwork.html#elementsConnect 2 £ {Network XML format) 3

B9 “Connectivity” —¥i,
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libvirt BENEMNWE BT HESMEG, EEHTELEZH S/ SEMEE
EZB VM EHARS 2 (FI@EENTEN) LER. RIMMEHERT VM VRS IIME 1P
MU PRAVERS, STARERNMMES VM EVRSBIME Z BFELE, FE, KZHRSE
BHEEERMHEE, EFEY VM Guest 1EIEEI VM MRS 2889 LAN,

£ BAEARIREN

£ libvirt EMAMEPBERAELEAZEIRE /proc/sys/net/ipva/

ip forward #1 /proc/sys/net/ipv6/conf/all/forwarding &&HN 17E VM
FVRSBPFERAE L, MXAEFRLEZEE VM ENRS[BETHEEEES. EE5HVM
FHARS[BHINE RS EEBEHRERAE LR, BEEXMITH, 1H@EIRE /etc/
sysctl.conf XHEHFMUTIZE, £ VM ENRSBPEXBSHEL:

net.ipv4.ip forward =1

net.ipv6.conf.all.forwarding = 1

9.1.2.1 M ERAEIWIEEEEEEMNE

TR R EIMWEIEREN. EEEMIRIFEMMLS,

9.1.2.1.1 EMEIIMLE

1. BohEMNEERE. TAIREEIRY, ARREEFTENHEEEIANKRIEZ ST,
%EL%?H}—HO

2. IOEEATEAR, BHENNSERR, BSERRIBT HaIEEAPTE EIANEZRIT
xo AMZBREEREIKILEHIA T,
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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

REAMAPIZE
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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. BIEESEMMBRIARBIES, B7E DNS HE FRFEEE N, HELSBNFIER
R

9. BEHEFTHLBIEREINME, VM ENIRSZ 2 LEISE— BRI virbrX , ZM
R N FHEREIARLR, BILUER bridge link #1787, libvirt £BEHM
iptables #NIR R IFE N /B HEEZEIFT virbr X 1IRFH Guest IR =,

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 ¥ libvirt #NN% /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 t=IRIIINEER R, ERIEE /var/lib/libvirt/dnsmasq/*.status X, KUTE
&R dnsmasq FriZHAYEMELIRY JSON IERAEHRENBMIILZAY IP ik, REEFERAR
dnsmasq Z#FEHA libvirt EIEMFHENEEXL VM EHARS 2 LRITENBFEIR,
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9.1.2.2 {EH virsh EIEEINWLE
AILMEA virsh p${TTEFREIE libvirt IBEHNENSE, EEEMRESMNERHEXN

virsh &5, BEETUTHS

> sudo virsh help network

Networking (help keyword 'network'):

net-autostart
net-create
net-define
an XML file
net-destroy
net-dumpxml
net-edit
net-event
net-info
net-list
net-name
net-start
network
net-undefine
net-update
configuration
net-uuid

autostart a network
create a network from an XML file

define (but don't start) a network from

destroy (stop) a network

network information in XML

edit XML configuration for a network
Network Events

network information

list networks

convert a network UUID to network name
start a (previously defined) inactive

undefine an inactive network

update parts of an existing network's

convert a network name to network UUID

EEENTE virsh s HEEERER, 17117 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>

56
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9.1.2.2.1 SIEMS
EREBIFHIETHERIANG, FEETUTHS

> sudo virsh net-create VNET DEFINITION.xml

VNET DEFINITION.xml XML XHEE libvirt EZHEIKMLEHIE Xo
BEEMMENNEERHEE, BETU TR

> 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="192.168.1.101"/>0
<host mac="52:54:00:c7:92:db" name="host2.testing.com" \
ip="192.168.1.102"/>
<host mac="52:54:00:c7:92:dc" name="host3.testing.com" \
ip="192.168.1.103"/>
</dhcp>
</ip>

</network>

O FEINMEHIZ R,

0 HRTMEEMMENMIFIZERNZM. EX <forward> 1R "nat" = "route"
MWL (HEFEE <forward> TTRENREWL) BY, libvirt FBEHMFTE
FEMME—IRI (WRKIEERT) o
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© 2 <forward> TTRERTIZEMNMEREZTIE LAN. mode BHIEER LA
o AR "nat" (MM, EAE) . "route" (EIEELE
YIEERLE, FHITHIALARIR) #0 "bridge" (£ libvirt MEBECERIMET) . w0
RAIEE <forward>T&R, EHNZR/FSEMWNEZERSE. BXEREXNTET
%=, BB https://libvirt.org/formatnetwork.html#elementsConnect 4,

IRy IP ik AN 48 H8ED

HEIAMEE A DHCP ARS588, FiRM start A end BMFIIEEREEIAR IP it
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 &5 IPv4 BBERRE, ©i&A mac EiE, EJ MAC#itlt7E IPv6 RigH
BRIBYE Mo IPv6 FEA name BIERIMRENELSK IPV6 HIUEBIEN. T
DHCPv6, name BHEFIRAIXEIIRSZHBHE P ImENBIAEX AR, WA UAGEA
XAEIKETRE P #IERY 75 AR AR IPv4 FRRY mac B4

® ©

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 ENARS2E LK ethl MLKIREEZH.
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9.3 : REM%K
IEERERENT AN, Guest JLMBEBEMLIRS VM MRS F&E N, BT ER
18] LAN ERVEEEMITEN, E XML BBAFZE <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 IR PRINMAIGER VM EAARSS2RBIIMBERT bro o VM Guest &R EIYIIEM LR,
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
EFH libvirt BIBBVFREEINNG, BIETUTHRS:

> 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

BREETHIENEOYIR, EETT domifaddr DOMAIN, SHEZFMMIEERZO, UEkd
PRFIHIEEO, BIAMERT, SEIMaLZEORY IP A MAC ithik:

> 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) :
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> 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 ECETFHEH

£ VM EABRSS 2B A5 EEE VM Guest BY, ERILAAIR VM EABRSSBHBENXHRS, LU
EROIREIER, FRFIEMEGIERES VM Guest, BilidiziZENIER VM Guest BITTEMK
BXEE, HFIURRE, libvirt XFAIMIZREHENILEAFME “FiEl” o
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() i27: CD/DVDISO Bit&
NRFELREEMTEIZE P imiaiR VM EAARSS 88 LAY CD/DVD ISO B, FERXLIRE
Ry Cexeai il R

libvirt FHRFIAMHAEEENEFEHRR: S,

FiEE
FiEE R IHEIRE] Guest RIS — EINEE S CD/DVD/MEMRE. MYIELH, E
AURRIgE (FINDKEZES) , BaIURE VM ENARSS 28 EREN

f=fifiith
FiEHRE VM ENARS B LR TEEENEFERERIR, XUT et ENNNSEFHET
B MYIELME, ERORNMUTEREZ—!

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

IEREER IR (disk)
EREMIEME(FAEMETE. RASAFNEBHNENELIBE— 2K,
s RIRIZ & (fs)

EEREANSK, ZPEKSXHREGERE (BTERREXAHNER) NERS
HiEE. M—MX5I7ET, EAXERFZERN, libvirt 2AREHIGE,

iSCSI B#r (iscsi)
f£iSCSI Bff L& B, BEBAEFRE—RTEIFEERAT libvirt, A YaST
ISCSI ZicimRQMAERE, BXAT, FEN (EEFEEER) . FIRE
iSCSI theliES; SN IEIBEETS (LUN) BRER—1E. §ME/LUN FBE
—NERH () DPRRJEENE, XEETEERZSE. NREEIXRIHE
IR, AR fdisk FRM0:

> 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, FESIENELENSKX,

L& BERET LVM 893t
A RERRTHRET VM B8, BaMMSE. XRSBOhEHE

FRBE#iEEREREME,
Zi1Zied& (mpath)

B, ZREXFHYRTM Guest IHKIMAIRE. FZHM libvirt AELIES
HECE S KIZ.

MEZSHAB R (netfs)
EEEFERANMEER, ZMEERSEXHRGERM (BFERREGESXHNER)
MERAINER. W—HXAIET, EAXGRFAERN, libvirt 2HAREHE
Ro ZHRIVIMINIT NFS,

SCSI EHNiEAD2E (scsi)
SCSI EHEECLENER B NS iSCSI BIREAMER. HITBINERET /dev/
disk/by-* BIRERI, MAEMER /dev/sdX. FERRESAKERL (Fim,
AINSIRPRERRY) o RZFFE ISCSI i eliESE, 5 1MA LUN (ZEETS) #
RE—1%
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TE. REZEEER

NTBEBEERIRT, BFELREAOATE M THNRS R LRI ONA
B, B0 LVM B4, iSCSI BiF%, THM VM ENRSBERIXLEAR, bEBE
VM ARS8 L EAIXEE AR — libvirt BRIDXEER,

REE M ENIRS S LERFEEH DX, EREBRT, 2XAIEEM VM Guest AR
fER VM EAARSS 28 _LRIILA BAFARICATY.

9.2.1 {FF virsh EE7F(E

WA LUER virsh EidsmS$TEREEME, Fid, SUSE BRIAZIFEEEMED. FAltt, 471
SNBRE. FIEMRERE AR EEIEEINEE,

iz1T virsh help pool # virsh help volume B9 5FKENE FEIEMMENFRE
virsh Fea<HIFIR,

9.2.1.1 FIEithFE

PATU T a2 al LIS Hai b F/EshIRSHE . ERNSIHIEERIA, BFRMNIED - -
all:

> virsh pool-list --details

BILAER pool-info Fen<iRENE XASE MAVATS

> virsh pool-info POOL

RIAMBRT, Reetdlhs. B7HEMNEPRRES, BRAUTHL.

> virsh vol-list --details POOL

Bal, virsh FEHEMATERENEEEER Guest AR, TENIZRAIMMATIL
FRE M EEIE® VM Guest (EFEINE,
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3129.2 ¢ FI VM MRS B[ L S RIfERBNIFAEEEE

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. TEINEFRIBITUT®ES: RI& Guest B9 XML EX 2 2BFMETEZIAIE (/etc/libvirt/
gemu), xsltproc HEHE libxslt &,

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

£ virsh pool FH<RERN. FIETMERE. EUTREIF, B POOL B baRR
g H UUID:

{Z1kith

> virsh pool-destroy POOL
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Q iFE: MRS FETMEENS
T FHARSES (5= (BFLL) 055 (BB ) , MHEEEI VM
Guest WEHBIAL R A, MIIRBTR ST T BRI IREEEREEES VM
Guest,

MIpRF it

> virsh pool-delete POOL

L5 MkREE

BEERES: MIRFED

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

9.2.1.3 RERMEITFHE

virsh BETARMHIESRNAEFEE BN AE: 7 XMLENXFER vol-create # vol-
create-from 70, HEER vol-create-as BIEHBSITEERTM. SUSE BRI
—fE%, AEATESNSA vol-create-as Faps,

ERENNEMEM, BRAATHL!

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

0 TEHMERIBEYZIR
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HHIBHR

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

E0EL. SUSE BRI raw #l qcow2,

0 TMLENSH., BINMERT, virsh FoIE—NMIFIEKNFRIEGX 4, ERLSEHE

ENDENZEE (XRFIFA4GB) . FRBES K M. G TERAFNRTZTFDH. KF
. FREFRMALZFT,

MRFEE LS, FERTEENMENERIEXH. ECIRIFRERE, BERALS
HIEERMMGEKRN (FTEDRTBIFA 126) o

® 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
© TEMNZSE, libvirt SRHBMNEHRNESL. NRHAE, BEELSH,

9.2.1.4 MEFfgPfiFE
EMRKABRENE, BER vol-delete FH<:

> virsh vol-delete NAME --pool POOL

--pool FHER, libvirt SRHBEIENE. NRHAE, BEELSH,

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

FREYE,
QEEFATIE 9.2 I VM RS 2s L HaEREEEE" PERRR TG AR
HAEZSEHEH VM Guest /A,
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0.2.1.5 ¥#EEZE| VM Guest
R 0.2.1.37 “EEANElFEs” RrRelEEE, rEEEEIEIMMAFENERE

sl

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

fBgn:

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

# 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
BUGHEEEERSERIAN A BRI, IR 1FR - - live A - -config METUZHI:
--live

RHERANEEN, ERBFFPIREESERER, WHIFEEAER --live =i

H
Ho

--config

RABEMERE. T —RBEEE, EEEEFTA.

--live --config
PURNEEF R E RIS AR E R,
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() #%: virsh attach-device

virsh attach-device £ virsh attach-disk ME@EBF . alLUFRLGS
B E MR AIGEIEIET,

9.2.1.6 MVM Guest nEH
BMIEF O BRHLE, 15ERA virsh detach-disk :

# virsh detach-disk DOMAIN TARGET DISK DEVICE

fBugn:

# virsh detach-disk slesl2sp3 sda2

BILREREE 0.2.1.57 “FEHEEE UM Guest” HFTIR, M --live M --config &K
R

9.2.2 fERAEMIEEEEIEFMELE

RN EESRET M EFERmE, BEEEES, BTEEEMEENT. EHnEHEE
2, FERREEEMNERHERAT, NESRETENEZFERRE > T, ®FF
ﬁﬁJ_Iﬁ_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)
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9.2.2.1 AINTFEH
EREE, ERITIUTRE:
1. BHE TR RIIHEEOIEERNS 2o

2. RAGBEIRIT (RE

[aYay

BEFERFFAUR _« - & ) , AEERIEI,

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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KA. dir
o HfiRZ: IEEMWEER.
KA. disk

o B3l IRBDEXRIBIN. —MRIBERT, £ auto MEA=HRE. WRE
&, @I VM VRS 2E Liz1Tan< parted -1 JREXFAFRAIHI

o JFRE: IREBHERER, BNERET /dev/disk/by-* FNIREATRMAEE
B /dev/sdX, AABREMRESLKEDTWN (B0, FINSIFFERE) ., &
TEIETEMEBENMELEMARHE LS X (NREFEE) MR

KR fs
o EHIRERE: VM ENBRSSBIXH RS EAVER S,
o 1T IRBNXERFAKRN. FRRIAME auto NMiZA2AE R,

o JREIE: IREXMHNEERE. BIERET /dev/disk/by-* BISERMMA
i /dev/sdX, HANEERRRSZRETN (B0, FNSUFRERE) 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 BifEE: BEREXHNER., AFER /dev/disk/by-path (EHIAE)
% /dev/disk/by-id.

o EH1Z: ISCSI RS ZRAIENZEL IP ik,
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 JRIQN: iSCSI BAr&#E (iSCSI REMZ) o
o &itcin IQN: iSCSI & F2ifkE o

R logical
o HAA: IREMBSANLEER.

¥R: mpath

o BfnidiE: BRINZRENIFRETFEICKEMESRIFIRETH.
I, BELMEEERFNH, HITEERRI, TN XML #TRF K.

XKEB: netfs
o BFRERTE: VM ENBRSBXH RS EAEH S
o IHE: ESHNEXHRAIRS M P tultsi FHZ,
o REE: EESHMRSSE ENER.
2R rbd
o THl#&: SHHY RADOS G EFITERS 2B EN B,
o JREZH: ARSS28 L RADOS HUE&EMIA R,
B scsi

o BifigiE: BRIGEXHNER, BER /dev/disk/by-path (FRIAE)
g% /dev/disk/by-id,

o JRERIE: SCSIEECIRRYRTT,

Q E: L
M2 BIRIERY, TiR@d B i e SN 28,

4, BETEALURINEFE .
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9222 EEFMH

TR LLEd EEIW E RSN E SRR P eI B EMERE. S a LIERER SR ARBRI
BREEL, SUSE BRIAFENGHIEREE.

9.2.2.2.1 [EEh. FILANMIER:th

FiEHNRAERRM VM MRS B LARIGE, TEEE VM Guest B, AIRIXEIREARMNE]
Hep, ZERRIERELEE N, BREEFHEEESE TANELL, FIERRE RS
EED, HEVIRERFIRE. BIABERT, HEME VM ARS8 5| SH=EER,

BERMENIFEMIMHBRERINZRZUERR, BREFHEERSL 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,

BEXARLIEFREN Y, FREFEEERE TAIHIR. EREERFRIEERNR. BIBRFED
MASKEMERREE VM MRS R LIRS, MRASHRHEE. T3, ERFRERFETI
Iy, THZEMERETF VM SHNT AR

=& WBREFEMEAD
RREF A HRFB SR, TMtDXHEENFE MRS R XL A Y FiiEEE
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 LHRTEREMET, RHRER LVM BENX, HAiZ WM BBRBEETENRSA
. EREEBARAME, HEIHPNFAESEHSER,
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9.2.2.2.2 BERMIFEH

EENEIMEIERS, ERILITEFnEFiE L (ZE812. iISCSI 8L SCSI RBUATERSN) ReliEE,
XEEMAPRIEES T LUN, TEM libvirt REENR.

1. FILEREEEERCIEZNE, HEBERHFERENIMEI VM Guest HEIZHE. £
HE-ERT, BMENERPERE—EFEL, ARREEIERS.

2. 1ETEMURAYE AT FRE R IR AAE T,
SUSE BRI{XZ#F raw 5 qcow2 BfR, [G—MEmEET LVM ArVtHARA A,

ERAZTENTL, EEATHEEREEEIRAKRN. FRIFEMER qcow2 &, TN
TR LUK ERAINZDEN DR, MRXHNMETRRE, FEEIZE—MRFEKOFHIHIR

B,
MF qcow2 BRER, BILMER—MIERMREGNEEFMHE (BHA “BEXH ) - X

B, WER qcow2 MEEIZICRNERREPIHRAIER.

3. BE TR REES.

9.2.2.2.3 M7FfiEithhiliiRE
R EEESETRGE . EFENEHREHGRE. BEEHii.

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

TR EIRIR T 0 1 S PR IR R NS R VM Guest 8.
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10 Guest &3t

VM Guest H—E SRIERRMEUESFBIBRE LUK — 1 16E1A VM Guest EEIMEH R IRAIECE
XA VM Guest FEETE VM EAARSS 88 EAHAREIEH, ATRMHEEXLE VM Guest B
iR, BXZR VM Guest 5IR, 1BBME 75 “EIMUREFIFISZET o
S5ETRFAGFERRHNENRMELL, EIWLFEEHTAER, MREFERFRRIEEII
FNMFRHRITMA, SRREUSEMMURINEE R EMET ENRENS 51T, #REE
HATERISERNIEF, EHEL VM Guest REHEUA T ENBELE,

BMNIZ T BSESTEM EETRENEWRERSRIAAXNERFR R, BXFHE
B, FERBFERGITFRIMN

10.1 EF GUI BY Guest &3

©) =T BSEEMTAERIAER
A LU B SRR AN BT B AR BRIA L, S0, T4 UEFI IR B A IMIAYERIAE
FRST), B MEHIWIEIRIRIE R IR E > EOA, BEIE VM, REH UEF)
REABIAELE

G  ®RiwO) HERENRSKE  EREL  BERIEE)

HRENRARINE
SRERP): Spice X

TFHEETUS): FRYRIA (qoow2) >
CPUBLAMED): | HAZIA =

x86 EfF: UEFI -

xHA(C)

10.1 : $EEH VM BIRRIAELR

HiE VM I SREMETA eI BEMNNLERRERAGPIZERTHNI R, BRoNHzAST, 15T
FEIMVE RS HEE S > T2 E . SE, BE) YaST FHEFEMUL > BIEEIM
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1. M YaST SiEIMWIEERREZPBEIHE VM M0

2. EBRRER — AMA ARNIRASEMERER. EMNEMELE VM Guest, JFEEFES A
MEHRME,

TEIB1T Xen BREIEREFH VM EVARS S L, BRILUEEREREFEMN Guest B2

LEIME Guest, &R LATEA R LS FIRFMEMANED, RIBLLTLERE, HIEFMER
FIETBI A Ao

3. IRIETE E—DHFRiADIESR, EFERMHUTHRE:

st Z23EIA (1SO BR{& s CDROM)
£ VM EHRS 8B HIEE B AR EHIER 1SO MISRIERIR, WRIZMIKZIENR libvirt
FEEMPESRMEEN, SHRAIUERNERIEE, BXEZER, BELE 135
“BREFEEDR
®E, EFREEAT VM EHARS 2P AR CD-ROM ¢ DVD,

MERE (HTTP. HTTPS & FTP)
IRIIEARERN URL, MM URL BIZEIE ftp:// . http:// H
https:// %o
£ URLEINT, IRMEBEIZTEXH (590 AutoYaST I Kickstart) AYERR AR RZ
28 R URLE, Nizm=BERRNENRERS. WMRELFAIENLL, B
HERETREREEREONRERT, FFhEFIZERFLMARZ,

SANNBHERE
EMMBRERE VM Guest, EBEETE VM EHARSS 23 LIEE ZIERVERIF, R
ZIREZIEN libvirt FAEBPRERER, G UERNSRER, BXESE
B, FERE 13E “SREFHEEZ .

FHRE
NREECIREMN, FHREHAGHHERERRERS, WEGEAXME
R BR VM IEENSERS miRE, BFHIBRARAZIR (Fla0 sles) , A
[E7E IR L EC TR 1R PR TR R AR S

4. EEHEIMWIBIATFEANH CPU &

5. MREF—THEETSANNERE, WSBBELPE,
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%8 VM Guest IEEINER . SIERMEEIRGR, EMEFELPIRE— N ERHREME

(BXFEAER, BBNE 135 "SAFEET ) . IREEZFREE, K@
— qcow2 BRR, ZBREGERIATFAETE /var/lib/libvirt/images To
REMREONEIRE, 510, MNREEFTEEM CD 5 DVD BTENRSE, AILUEEE
R E RFiER BRI SR,

6. TESHNRE—IER LIEEEMNRTR, MIREFERBEENECUEIMLEM L
B, BRGEEREZAEHEXEE, EMSEETEENSKIRE. EAMNMLZEN, &
BRRTNFIRTEN LRE— MR BERAEMNGT, BEXSEFFHERNRNIZMFE
o
BEH 5o

7. (Ai%) MBEAEL—THERETRINGE, WKHHRRE, MREERTELZEZHE
ENXEE, —1 VM Guest BEMIFER=ITH. BXEE VM Guest NIFHER, 1BS
WE 4T “FREMVEESRILEEII -

ERREER, BEHTELE,

) 77 BASRERARIUN
ZERE—NEMEESITH AT OPFIE. FEASHE (Bl ar-At-f ) &
W VM EHBRSS[IER, ERITBLEMU. EPWIEERRRME “WHE" ThiexRsd
VM EHARSS 2R, & cerl | ALt B shift =REZBEEAAEE, AERASEPT
REBERG A SRIZ B L Eo
Blan, EIE cerl - Awe - F2 fB3ELG Linux B, 1BFE cert =R, RER
ALt -F2 , WELIR Aaut =R, A ctrli-F2

ERE VM Guest HlBIUIREZEZ G, #RAILIEEPWIEIRSEPERMHRINEE,

10.1.1 AEHIECE PXE 51F

PXE 5| SEEMES BENEMZERAS|F, MEFTMIRERHLEHMEREGHITS
Fo BXIRE PXES|SFHRNEZAT, 520 (BZEm) , B 17TE HEENES|IFIF

£
1] .

BEEH VM M PXE BRS32851%, BHRITUTIER:
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1 #ZERE 1017 “BEF GUIH Guest Z48” FFARBHIRERS.

2. EEFEILERZE.

3. RRASBEIRE—Y, RAEEPELEZAIBEENRE, BHTRHEA
4. FEENRRL, #EF5ISETL

5. 0E5|FEENF, HRPERHSISHESZUNE,

6. EEMASISHET, ERMLE PXE HRENHHIA.

7. B FIELE TR E, INRIEMECE T PXE IRSS28, PXE RBERBERBR2ET

10.2 fEA virt-install MindiT%E

virt-install @1 es<1TITR, AJEBEER libvirt ESIENEMN. MRETEER
EFRFRE, FEEMNLEMMISIEIRE, KTA+SEA.

virt-install BME#MMZE, HPEEAREGTITHR. THELENHX. EXFAE
B, 1521 virt-install (1) NFEMT,

—RRET

e --name VM GUEST NAME : ¥SEFHEINMEHIZIR, ZBIFHNMTER—ERE L
HBREEEFEMNFAE Guest RIERIFH—, ZBMATRIZEMEE Guest WECE
X, ERLGOEE virsh ERZBAFRIGR Guest, ZBMAIUBEF BT

(=¥, 2an

_ T ot %'ﬁ_ro
e --memory REQUIRED MEMORY : LA MB RE{IEEDEATEMNBNAES.

e --vcpus NUMBER OF CPUS: 18RRI CPUE., EREHEMEE, EIMLIESS
HEN/NTFREFTYIELIESRHE,
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EPIEER

e --paravirt: ZEFEIML Guest, IR VM EHIRS I ZIFFEINLA 2 EM
&, XERINEE,

e --hvm: RELEMMK Guest,

e --virt-type HYPERVISOR: {IEEBREEREF. IFHEN kvm T xen,

Guest 77fig=ia]

1EE --disk. --filesystem 3¢ --nodisks fERFEMNBIFMESEE, B, --
disk size=10 REBREREFNEAMGMUELRE 10 GB &, HRELHERTF VM
Guest, --filesystem /export/path/on/vmhost $8E VM EHARS B LESHE
Guest B R, --nodisks RERHAMEFMETIEN VM Guest (EEFERAKET CD AIIE
) o

RERHZE

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

IBRRE

A --graphics VALUE EDUEEMNMEIIAIA)EEE, SUSE Linux Enterprise Server 2§
& vnc 3§ none,

NERMEA VNG, virt-install B=iHEE) virt-viewer , 1R virt-viewer KR
WIEIETT, BERERITFNEERFohiEEE VM Guest, EEIMEILE virt-install
BuhEE2R, BEFER --noautoconsole, BEXATFIHR VNC KIEMOSL, BEFERAU
TFi&’%: --graphics vnc,password=PASSWORD o

WRIEFER - -graphics none, FJLUBTIRERALZIFHIARS (190 SSH 3¢ VNC) 15
18] VM Guest, IS NIRMERRREFM T RUNFAITELRAZTIREXLRS.

EB %A initrd 31§

79

B U EIZIE EREZFHIRZA Initrd, B180, 18T REBMERIFERZA Initrd, Eig

BEWERKIE, BEEN (HEBEmE) , B 168 “RENKRER ,F164T “FungE

HTTP 23X 4R” -

BEBEHMS IS B, BFEA --extra-args EU, AT BETFIEEMERE, BX
HHER, BFEN (EEEm) ,BTE 5188 .
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5 10.1 : M HTTP BRS3 23440 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

BREERE
BINFEXERA virt-install LEFEMIBAIEH G, ZEEAKEH S, BOUT
THIFFREER --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

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

£/ UEFI ££35|§
FRERZE 6.3 &L UEFI 28 HFTRREE OVMF, AR - -boot uefi JEIUAMNE!
virt-install &<,
5 OVMF IR E# VM BY, R EohER UEFI £25|F. EFERRIENEN, EER - -
boot loader=PATH TO FIRMWARE .

g0, 34F AArch64 (AREEH:

--boot loader=/usr/share/qgemu/gemu-uefi-aarch32.bin
3tF AMD64/Intel 64 (KR L5

--boot loader=/usr/share/qgemu/ovmf-x86 64-opensuse.bin

fi110.2 : virt-install &<9FRM

TR eIE®H virtio IIEREEE M EAYFT SUSE Linux Enterprise 15 SP2 &
Pl EREIEI 10 GB qcow2 HAEMEENTFiETIE], REREAXEN CD-ROM
IXnhas. Ltan<iTEER VNC B, HBohBoiEREF i

KVM

> virt-install --connect gemu:///system --virt-type kvm \
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--name slel5sp2 --memory 1024 --disk size=10 --cdrom /dev/cdrom --
graphics vnc \
--0s-variant slel5sp2

Xen

> virt-install --connect xen:// --virt-type xen --hvm \

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

--0s-variant slel5sp2

10.3 =% Guest BEHZE

ATREEXBH T ERRETEVIRE (FINERRESIKMLEM N~ m) BN,

10.3.1 *F Windows Guest {EFRERESIK

RFSIKEEIEI TR E VM Guest FRAAREEMN A 7E. KVM Fl Xen BAEIREZFHIREHL S
7%, BEE Guest Bk A%,

ETF openSUSE # SLE B9 Guest SZ3FAESEK, M Windows Guest FEi&@id Virtual Machine
Driver Pack (VMDP) (https://www.suse.com/products/vmdriverpack/) # JiI2ESBKI A,
BFIRENRARNEAT A Windows Guest BRBIFIARTE, BRITUTSE:

[

. RESEKAEFEZFTIVNTFIHBER Windows Guest,

N

. £ Windows Guest AL EEIMNIKNIZF B, LUIRMAAERIIREIIEF.

w

. X Windows Guest,

4. 3% Windows Guest WRARFEE NFIEE,

U

. BXRB5) Windows Guest,
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10.3.2 AREFEIMINSm

RERMERST (5190 SUSE Linux Enterprise Server) AL SEHE SIS Fo SNRHM
= mREREEE SUSE Customer Center 121819, MEFTHITHFHRR VM Guest 2B, R
LIERZEiT CD/DVD 3 ISO MGIRERY, MFEEM VM Guest RERFIRBITAERIEIZRER
FFT AN~ RAYRRIR

MREFEANEET GUINRE, BERSHNRE—DERETLZEZAEENLE, HBIR
NNFEM > IFAERINMIINA~=aa 1SO B R, IEEMURIIERTE, HRIEEZELIEE N CD-ROM,
NRBEMGLITREN, WEEFEH --disk BHMARE - -cdrom FEi&EEIA CD/DVD IK
ohgs. BEAFE—MEEMNIREHIT5|T. LUTRHBIIE SUSE Linux Enterprise Server 15 ¥%[d]
SUSE Enterprise Storage ¥ B—ifg &k

> virt-install \

--name slesl5+storage \

--memory 2048 --disk size=10 \

--disk /path/to/SLE-15-SP5-Full-ARCH-GM-medial.iso-x86 64-GM-
DVD1.iso,device=cdrom \

--disk /path/to/SUSE-Enterprise-Storage-VERSION-DVD-ARCH-
Medial.iso,device=cdrom \

--graphics vnc --os-variant slel5
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11 EZAR VM Guest &1E

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

Q iE: EETIE VM EHARS LR LA VM Guest
MR VM ENARS [ LB T EBIMVIEIERS. virsh F virt-viewer X%t libvirt
TH, WalERTIREEEN LA VM Guest, FiT, EHAILUEEITIE VM AR
5528 FAY VM Guest, XEBEEEHN LA libvirt BREZZHANE. EXEHE, E5S
ME 12T “FEERNER .
EFERARMNEIESSERIERREEN, FEIREBE 12227 “EHEMINE
HEEIEEE hPRgEERE. NREEE virsh 3 virt-viewer E#E|
IEEN, FEFEHESE -c IEEEZE URI (fl#0, virsh -c qemu+tls://
saturn.example.com/system 5{ virsh -c xen+ssh://) . & URI B9 =
BURTFEZRBMBAEIERER — BXAT, BFENE 1227 “EEE UM ZHES
2 o
KREFIHBPFABRGIEREEERE URL,

11.1 %J& VM Guest

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

11.1.1 {EAEPVEIESTIE VM Guest

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

> virsh list
FIHFRE IETEE1THY Guest AR AEETRY Guest

> virsh list --all

BXiFMAEBMEMEIR, 580 virsh help list 5 man 1 virsh,

11.2 B@EIFH & 1518] VM Guest

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

11.2.1 fTHERERS

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

¥ ALt - ctrl

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

FLEBEE (BIE0 cert — At —pel ) HENERRE, A=ZHBL4 VM Guest, BRULEAESRE:E

B8 VM Guest, JE7E VNC BOFRITH AL X ERE, AEERFAHBNASREI, XHEREM
BIEARM virt-viewer BY, A XEREA A, EBEIEMIEESS, ATLURRIER: HAS
LIS I PATRE “HRR” Thek.
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Q iFE: ZHMIUNCEER
Big S, FrE UNC EE2FEAHEESI VM Guest BYITHI B, BINREIEA SASL &
P IQIER /3K TLS/SSL & #2RiA10] Guest B, BRARRNIEEFLLIREPR, tightvnc T
tigervnc HE I VNC BERIETFZIF SASL SPIIE, thALHF TLS/SSL, M—rIE
KREMWNEIREM virt-viewer WTHERE Remmina (B8N (E1EiEm) ,F14E
“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 B—MNEEN VNCEEZS, HPHRMTHFER VM Guest I=H| 8 89ThEE, I
M, Ll “wait” EXBoHZEELS, ELBERT, ©S25AFF VM Guest Bah, AEBEIL
%%, e EEMEEIIES S/ VM Guest,

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

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

EHEEI ID 73 8 BY Guest
> virt-viewer 8

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

SNRFEMA - -wait %D, BIE VM Guest ILZIKIETT, LEFRENERE, 5 Guest BEpHY,
BERIZRE.
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BXEZEE, H5 W man 1 virt-viewers{virt-viewer --help,

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

11.2.2 FIHSTEGS

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

> virsh console slesl?

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

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

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

SLES 12 #1 up/openSUSE
[B5 YaST 5| SMEAERFRRHTIREINIZSE0ETR, & console=ttyS0 7
BeLERZGE TSR FE,

SLES 11
25 YaST 5| SMEIRFIRR, HEEENHBERTIEHHSIARNGIRT, &
¥4, ¥ console=ttySO HFMEBIELEANZGTITSHFE, I, 1BHE /
etc/inittab HEUEIREEUTHENTT:
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#5S0:12345:respawn:/sbin/agetty -L 9600 ttySO vt102

11.3 B VM Guest BVIRZE: Boh. Bk, HE=E

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

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

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

1RHE Guest IR1ERSE, BEBAER ACPI AIREEFR B MMITIEE XM FEEFIFEHFER
Guest Z g, SBIVEINFTE#ITIAMES|S ML, 140, openSUSE 3§ SUSE Linux
Enterprise Desktop AJREEE %S Polkit IZIXA BEXNMES T, HREEFE 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

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

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

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

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

> 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 ERRIZH VM Guest, 1BERAMERE, NMREZFEH virsh R7E VM
Guest B, B AFERAEBIWEESBEEME, EXMBERT, 1BZUER virsh #17
e,

O ==: "= VM Guest BREIS EATE]
NREIERTE VM Guest f5, 3 KATE] (BUhEY) REEEMEZ Guest, HEYERED
ARSs (%0 chronyd) TIEERIELREDSHETE, EXMIERT, BEFIESL VM Guest
BYBtE], %0, IFF KVM FEA, BILAER QEMU Guest XI2, HfER guest-set-
time RIE7R Guest IKERTEl, BXEZIFMER, BENE 20E “QEMU Guest 11
2,

O == (WERATHEKEN raw. qcow2 BI VM Guest
Y VM Guest (ERMEINEEZERN raw (.img) B gcow? B, A aJLUMREMIRE %
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
HOEI, BiFFRZE: IGAMERED GuestPFIRMNBEXMER virsh RERNITEN
AYEEEI,
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11.4.2 {ER virsh R®REMRE
£/ virsh save S REEITH VM Guest, FHIEEEREREDINXH
fR7E8 7 opensusel3 BY Guest
> virsh save opensusel3 /virtual/saves/opensusel3.vmsav
fR7Z 1D 73 37 K9 Guest

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

FiwE VM Guest, 15 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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REPIRER
RIFEIRI VM Guest BY gcow2 XHFHRBYRIR, ZXHEESREFHIRIAS, UKRBEE

REBLLKR A ENEL. ARREBHNEENEZENEEHEFEET—IXHFR, RGEES
MTEHZEIERISHEE,

FhERIRER
BIRSMERIREREY, RIRTFIRIA qcow2 XHFFHRKHIRNR%, RRZEIE—THBY qcow?

XHERTERES, FRIBXHERTAEEXHREMNF, SEFE BB X HR

NEEXHREX S, &1 VM Guest B, JMEBIRERIRE R, BINPRBRAZEMINE
BN, B EEEET virsh fifR. BX QEMU FIMFRIBIIFAER, BS

W 34247 “BRURIEHERE” o

SERTIRER
YR VM Guest IEFEZITHIGIEZAIIRIR, AIEBSKEHRIRSFHRTFIRE UK AEFMEEIR
&, MER virsh BYSMERSSEIRIR N RTINS/ SHEE RS

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 AQUEERE
BHE VM Guest RUFTIRER, 1BHITIATiRM%E:
1. (BD%) X VM Guest LLRIZEBIALIREE,

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 ZEohiREE
BRERER, BT TIRE:
1. & VNC HOA FAMIE T

2. BHEWINSED.

11.5.3 fEA virsh SIEMEIERRER

EH|HEME UTRAIFHRA adnin server) BIFFEMAEIRE, 51517 snapshot-list

A
Y.

> 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

f snapshot-current command: < EREXBRAIRE:

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

i&1T snapshot-info @< A LUERENE X5 E RBRILETS

> 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 GIEREFIRE

EQJE VM Guest BIRIEPIRIR (LBYSHARAIIRER) , B FFA/R{ER snapshot-create-as

A
Y.

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

--description "First snapshot" ©

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

11.5.3.2 BIZESMERIRER
fEF virsh FILIEIE Guest NTPIRZSH /BB EARSHIIMNEBIRER,
Z[FIYEIE Guest AR BYSIRIFBAIMNEBIRIR, BHETE - -disk-only EIN:

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

"0ffline external snapshot" --disk-only

AILUIERE - -diskspec EWRTHIIMNESXHRIRIEES T :
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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

Eol32 Guest NTERYILASSMERIRER, FIEE --1live M - -memspec EIN:

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

E 02 Guest BN FIREHILBTIMEPIRER, E¥E --1ive. --diskspec 1 --

memspec ML SR :

> 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

EXELZAT, iE2M man 1 virsh 8 SNAPSHOT COMMANDS 843

11.5.3.3 MIFRIRER
FSEGER virsh MIBRSNIBIRER, EEMIFR VM Guest BIPIERIRERFHRE HL 5 AR AOREAESSIA], 1518

FH snapshot-delete #%:

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

11.5.3.4 EohiRER

ER&NRE, EEA snapshot-revert &%
> virsh snapshot-revert --domain admin server --snapshotname "Snapshot 1"

EEshHgiRiE (BFB5h VM Guest BIRER) , FH --current FEE®, FEERETER
SR i

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

FINBRT, A virsh iR VM Guest RERE XMLELE. ATFEOARSMIFRIEZNEF
#i%%E, EIERUES— VM Guest EEEFARZEFMEIRE. FHEIMEIER1E ] LRI
Guest BITEEX 14,

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 R] OB R 5 SR BA R M S RO AMIBR Guest BIREINEAE . & MIBRIE(ERAR]
(UE=I

11.6.2 {EH virsh HipE VM Guest

ZMIBR VM Guest, FBIRRFHXE. TEMBRZITHR Gueste BEXXHNNER, FS
WE11.3T “BRVM Guest FIRTS: Bl =ik, B .
ZfEM virsh iR VM Guest, 3FIE1T virsh undefine VM NAME,

> virsh undefine sles12

28 A B FREERFAESC R BED, MNRXLESMRE libvirt B, 1HRIE 02147 "M
FREAPHIERE" AR ERER.

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 RAEIKEN 1:

> sudo sysctl -w vm.unprivileged userfaultfd=1

BT 5.11 ZHBIRIZRATEIZE unprivileged_userfaultfd ENAI S /558
ByiER%%Em, FEik libvirt £ /usr/lib/sysctl.d/60-gemu-postcopy-

migration.conf X#HAiRE T BFREIHITANIKE,

o R BEARR SR ABERBIEREN,

o XWAITENWIIYRIFRFERE (10, & NFS(iSCSl) , HBERIKEFERE
EEAXME RN LHNFEL. BXBZER, B2AE 135 "ShFEER .
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 2 LEFEIETT libvirtd , HEEUAEEBITHMBERENENR
EH EikmE) BIEiE libvirt &EF. BAXFARES, 55F £ 1237 "EKEREE
= oo

o MRBEMRENLEETHAE, WFEETFRAUARFEE. WREEIEZHENIEE R
M, libvirt M 49152:49215 SEEIREE—NRH. HREE R LB AIEHET
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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o %% VM Guest B4z 358 =41 CPU BUS LISMYFRE 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 77 REeTeERE
BRETERE, EEE VM Guest, XHEY T ERAFIEFIRMNED EEE+
B9 “BRANERS” &I,

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 HIIER TRMH—H VM Guest FFEE ST, LLIRTAFIE
Flo

© & WEEm
ERIENEIMNEESRAR, XRTHTRETBHFRENED, ZERENENT

%, 15EXA 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

E(FHH virsh migrate X% VM Guest, EEEREBEHIZIHRINE EIINTIZIEIRR VM £
WARsS 28, AASSEEENLET. THEGSIWTAR:

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

TEIE T REENED, BXZTEIIR, 550 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, TR, BREREEN LR VM Guest EX (BEF=MIBRIEZERIL
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,

LRI mercury.example.com fEXIERSE, £ jupiter.example.com fEABIRR%E;
VM Guest Y& #F5 opensusel3l, ID & 37,

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
INERT, virsh migrate AHEMREN LA VM Guest IEE R (BFS) B4,
BEXNARARLE Guest BB ERBEREN L. BREBIERESTE Guest XHEMIRS
rgashil 8
EHBEREN LM Guest BIEXARIZ, BFERFFX --persistent . EXNIMRAEHE
44 Guest AR BEREN L, $EM - -undefinesource 5 --persistent
—RREAR TN “HIERW” T8, EERT, BEEFEN LEIERKARIZ, FHiflks
TEEMN L HIRRES,
REWRFER --undefinesource MAER --persistent &I, FAXESHR
™ VM Guest BXIISTEBREN LR Guest XFAFER.

11.7.4 IR ERA

11.741 SHEFfERSE

HAZESHEMRK, WEEENZEHEE Guest &, TILUET—& NFS RS 2S5TM b2
Fo TEUATRBIG, FHITEBELZME 10.0.1.0/24 FFAEITENL /volumel/VM BR. &
{"1EF 7 —> SUSE Linux Enterprise NFS AR55288. LA root BF 517448 /etc/exports X
%, EEPFMUATAR:

/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 BR5328 IP #biib)9 10.0.1.99, ENHER /volumel/VM BR, MEMNEERILHZEH

Z| /var/lib/libvirt/images/VM BRH., MBFFH VM, BEENILM, FEIREEUT

AAH VM. xml X :

<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>

SAIGIER pool-define < iFHEHEHE libvirt :

# virsh pool-define VM.xml

S—ME XA ERAER 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

IR e BRIZIETE virsh BIRRBININTHIEIE, ERARHEMSIRN virsh s3> BEILIAIR
BNz, Afe, FIRMIRBENEENSISNBEEL (autostart ) -

virsh # pool-autostart VM
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Pool VM marked as autostarted

EXHB&RNM, HETUTHaS:

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
HMEENE, MERINEE— M CSHEMENS:

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

TEEB =@ virt-install fEERFFRAERTRERE Guest,
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11.7.4.4 €I# VM Guest

W FNER virt-install &< 8JE— SUSE Linux Enterprise Server VM Guest. {53
"diSk iilﬁj: VM /‘H_j; yﬂ%:u?ﬁﬁtﬁ?—m ﬁ"ﬁ—”ﬁﬁﬁ "unsafe ﬁilﬁ\’ L-LMII_A

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

— U EEE, MEATMITERE. EHFHEE VM Guest B VM EA1ARSS 25 £i51T 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)

1. i&17 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 B— 1" ¥1TILHE, SARFAMMHZLEMITE top . virt-top A
libvirt, FEILEEDS B RAREIBHREIRIER LIE1THI VM Guest WAIHER. EiVER virt-
top, MAEMFH xentop FHFETFBAEEEFNITE,

virt-top BIASETAEBIEITH VM Guest NEIHER . ErMEHIEEREERRERDL
(%MEM). BF CPUB%LL (%CPU), LA Guest RUZ{TEYK (TIME ), BIESEMEN (K
IAB=MEH—RK) . TEETTES VM EHARSSE LAEL, ZRSBES L1 VM
Guest, HRAFEMMFIEEEIRTS:

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 A=

shift - M : Guest HEEHNREFEZE
shift — T : BY]g)

shift - I . ID

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

virt-top EXIFET VM Guest ZUBERARRAE, $ZLA T LBNBY LB :
o : ZIAME
1. EYIE CPU

2 @ BRMgEN
3 . EREPAEGE

virt-top ZIFFERAELSARRENSIENE, HZFHFZUEMERITHINGSITHX.
BXEMER, W man 1 virt-top,

11.8.3 fEA kvm_stat #1710

kvm_stat rTAFIRER KVM tH8EEMH. E=nM /sys/kernel/debug/kvm, FUItLFEEE

# debugfs, SUSE Linux Enterprise Server LERIAMIZEZER debugfs, INRFKIER, EFER
A Fas<:

> sudo mount -t debugfs none /sys/kernel/debug
BIE=FAEENX TER 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

107 {EF kvm_stat #1750 SLES 15 SP5



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
MEBFEMEER, libvirt W—NMIERE, BB IRERIZD VM EHARSS:E, RHP

MEOBFEIEFRE VM Guest U NEIZEHER TS

ARE R EENEFEERIERILERE, libvirt BT ZSMOSFREERNE (Bl

F. Polkit. SASL #1 Kerberos) HE&FERRERZEIE (B TLS. SSH. Unix EiZFH
TCP) &

12.1 S{p3eur

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

o ERMNRMAFRERRT Unix BERFEITHRES A ENERTF libvirtd &
o &R Polkit 3f Unix ERF#ITIRIRIER, WA CERTAM libvirtd Eio

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

* Kerberos 81433, IthFAEMGERTF libvirtd &, EFMAFNRB. EXiFHAE
B, J&E8%E https://libvirt.org/auth.htm #ACL_server_kerberos 7,

o BOLBMWIE, A ENERT VNCEE,

@O ==: libvirtd M UNC HEHRIIEED RS

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

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

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

libvirtd BIIETE /etc/libvirt/libvirtd. conf HEE, AR ITHEEIENAE
FiE libvirt TR, FIMNEMIEESEK virsh,

libvirt #ETHRIERTF: —PMRIEERFRATEAEN, —MXEERFRTEERE

A AR IMAEE XN EZEFNIER. BIANERT, XWINEREFH root. root #H. BIA

XAEARF root EFMESEZEFRILARNR (0700), MY FRIREEF, HENRUTE

FR (0777 )o

T RBAN B AR E XN RS ERFNIARINR, XEHPRFRERTRIREREF. PREE

BEFEYIFEE VM ENRS 28 EHIT.

@ 7£&: SUSE Linux Enterprise Server EMBIAB P IEIEIRE
SUSE Linux Enterprise Server EREIAFHBIIES ERFT Unix BEZF#HITIHRIE
#lo RBEAF root BEMEHITHMNIIE. 7E VM EHARSS 25 ELUEE root BF &141514]
libvirt TR, & Polkit #2t—& root A%, ARG, RARBAEETHY
BIAIE S REIER I AN PR
HE, BAIUERE libvirt, UAFIFSIAF#HTT “system” hiAl, BXIFHE
B, B8l F 12217 “FFNARN “R%E" HRNERE -

BB S ISR

iR

£ 12.1.1.2 7 “fER Polkit X Unix E#EF#1TiH0EH]"
$12.1.1.17 “ERNRMAFRERRT Unix BERFEITIIEES”

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

55 12.1.1.37% “fEFA SASL#ITRARMO<L AL
T (EIRHIFHERRIIHRITER F iRz HANR)
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12.1.1.1  ERANREMAFRBENA Unix BERFHITIRIES]

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

1. QIZNZABEERFHNAE (RAEFE)

> sudo groupadd libvirt

O == Az=Es

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

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

3. SIFFARTE /etc/libvirt/libvirtd. conf HERECE:
unix_sock group = "libvirt" @

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

O HAFMBRUEIRELA libvirt,
O BEXNEERFHIARMBPE (srwxrwx---)o
© ZREHMBMIRIESE (Polkit 8 SASL) . AEUEITEZEFERIES,

4, EBR5E) libvirtd:

> sudo systemctl start libvirtd
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12.1.1.2 {EA Polkit 3 Unix EEF#1T1AR)ITH!

3FF SUSE Linux Enterprise Server ERYIFIRIZERE, A Polkit 31 Unix EEF#1TiA0IEH
ERINNEMDIIES X, Ak, TEX libvirt BE#HTER. B Polkit BIE, LR

RN EZRFHINERERINA 0777, MR RERFHNAEREEERT Polkit #1TH

1%31‘[1]10

O == (WHAHEEHIT Polkit SHIAE
HEEX VM EMARSS 2845 ERVAHIZERZH#TT Polkit B 9501E, E7 Polkit F& B
EEMRIIE,

BXipiA libvirt EEFRRBRERD:

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

RINBERT, BXIFREEZEFNERRESER root OTHITREMHREIE, FHEFFXHHE
FRF R ZIERTFF

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

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

}
1)

12.1.1.3 {#MA SASL #1THRPRZMOSEH8IIE

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

112 libvirtd authentication SLES 15 SP5



@

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

. £ TLS/SSL E3#1T SASL {7383

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

BECE SASL BAIIE, BHITUUTIRE:

1.

113

W TFERRIE /etc/libvirt/libvirtd.conf PEXECE:
a. BN TCPEERER SASL, AERUTEE:

auth tcp = "sasl"

b. EJy TLS/SSLEREA SASL, FERUTEE: -

auth tls = "sasl"

. EETh libvirtd:

> sudo systemctl restart libvirtd

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

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

#mech list: digest-md5

. MARZEERER SASL AR, RETEER, FRUTHLIAUIEERR!
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FRMEAR tux

saslpasswd2 -a libvirt tux

MIBRARF tux

saslpasswd2 -a libvirt -d tux

SILLBMBEAR

sasldblistusers2 -f /etc/libvirt/passwd.db

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

12.1.2 VNC S{7IaiE

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

etc/libvirt/qgemu.conf,

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

FILERRMEIIESRE: SASL MBEOL B A, WREEER SASL#HTT libvirt &
MRIIER, FATRZIENEEERT VNC S — XER T UHZR—#HIEE,
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£ =FMPREIXT VM Guest BUIARI A A 2T VNC iRSZE EEH TLS &, XEX VNC BEF S
BGA18] X509 B P IRIER. B RHIFXENEBRYIAR, v UER P imEigiEsliam. BXiFH
E8, B8E £ 12.3.2427 “BF TLS/SSLBVNC: ZEFIHRECE”

12.1.2.1 fEA SASL# TR ZMO< H 05

SASL IRt B8O S M IIEUAREIENE,. HTF SASL =EIFE AP IEE, VM X
MRS EXEFHFETRAF. 53 libvirt /A SASL SMIE—#F, EAILATE TLS/SSL i
FfER SASL, BXEEXEEZENAT, FSNE 12.32427 "EF TLS/SSLHYVNC: &=
FPiIREEE” .

F 9 VNC L& SASL SAIIE, BT TRME:

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

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

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

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

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

RERIEREREIAZX o

2. WIFFRRTE /etc/libvirt/gemu.conf FEXEE:

vnc_listen = "0.0.0.0"
vnc sasl =1

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

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

3. MANFIECEER SASLAR, BEItTZEER. ERAUTHLAEERRR:
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FRMEAR tux

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

MBRERF tux

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

FILIBE AR

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

4, EBE5) libvirtd:

> sudo systemctl restart libvirtd

5. ERGHEEXNEE 2B EEE1THFIE VM Guest, REBTHAY VM Guest FT&iE3xF VNC &
1= A SASL B98I,

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

12.1.2.2 BROSEHMIEIE

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

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

A
~o
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B2 12.1: igELRBVNCAS
1. AN FF7RTE /etc/libvirt/qemu. conf PEXEE:

vnc_listen = "0.0.0.0"
vnc_password = "PASSWORD"

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

2. EE5h libvirtd:

> sudo systemctl restart libvirtd

3. ERIEENREZAIEEEITHFE VM Guest, RERBEIRY VM Guest oA VNC i
BERAN<SE ML,

272 12.2 : 88 VM GUESTHER VNC O

1. U TFFRRIE /etc/libvirt/gemu. conf REXECE, f#F VNC MIAFFEAHEO
(MR EN)

vnc_listen = "0.0.0.0"

2. EYRIEERPFTIT VM Guest BY XML BECESfF, 1B LATRAISRY VM NAME Eif VM
Guest B9 &, EANRIERIMIAA SEDITOR, MRKIKBEZTE, WEM vio

> virsh edit VM _NAME
3. #EEE type='vnc' BMB <graphics> jt&, fl:
<graphics type='vnc' port='-1' autoport='yes'/>

4. 70 passwd=PASSWORD [E1%, ARREXHHRLHFER. ASHEAKEN/\1TF
o

<graphics type='vnc' port='-1' autoport='yes' passwd='PASSWORD'/>
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5. EE5) libvirtd:

> sudo systemctl restart libvirtd

6. ERMEEREE ZAISEEITHFIE VM Guest, RERBEIRY VM Guest FoiEXT VNC %
BEAN<SE MWL,

E&H: VNC MRS

VNC AR LR 2. REAOLEUMEZEARNAIXN, BINRKTE T UIRIR
FEMBNOLSHMNERER, ZOSAEMSWFIA. Fit, BiE VNC 5 TLS/SSL
AR, S SSH BIIBE, virt-viewer. EIMWEIESEHM Remmina (15
0 (EEER) ,F4E “FHVNCHZERTRIE ,$ 1427 “Remmina: Efz
KEEF ) ZEXHEHEZ.

12.2 EEE VM =R 28

ZfFEA libvirt FEIBREERER, FTERER—XFIRIRF (URl). A virsh #
virt-viewer BYFEZELL URI (£ VM ENARS 28 LA root BMRIERIGISN , TER
FENEIR2REY, Itk URI AENED, BIATTLUEREESE (190 virt-manager -c
gemu:///system) REREMEESS, EEIWIEERERRHT T ERAERATFEIE
EEZ URI, BXEAEER, BBNE 12227 “FEHEMIEESEEEE o

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

0 IETBREEFER. SUSE Linux Enterprise Server BRI IFU T BLEIRIE
. test (BAFINRMIEIZIER) « qgemu (KVM) A xen (Xen), LLEEENER,

0O EEIREENE, BELLIEENIN. EERLZE: ssh (@it SSH FiEE
%) . tcp ({EF SASL/Kerberos B{I0iEi#{T TCP &E#) I tls (#1T TLS/SSL 1Nz
BOEREFHEE x509 IEPFERE P IIE) -

© EERIZETNE, BIEERAFPIANMTEENG. URKIEEAFR, BERART ZH
THIAFE ($USER)e BXIFAER, BN TN, XTF TLS EHE, FETLIRH x509
IEBEEENZ,
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O Ei%E QEMU/KVM BREIEIZFE, ESTMMEEEE: system (R2IFER) T
session (ZPRiFIAIMNPR) o EAF SUSE Linux Enterprise Server 7324 session ifial
PR, FEAXEEERNE system iHRINPR,

BEEEEFER URI T

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

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

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

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

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

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

BXBEZATHRG], B8R https://libvirt.org/uri.html 2 £ libvirt 8%

Q xE: URIHARS
£ Unix EREFSMRIEN, FBEEAFR (TeRERARAF/OR S MHRIHENIESE
Polkit) o Xi&RFFE SSH EZEMZASHERE,
M SASL B43539IE (4F TCP 8§ TLS i&#) BISE AR TLS EFERITEIMNYARSS 231
BT, ERIEEAF B, FA SASLIARITHMERFRE — EEAERT, RAER
KRR SASL AR /O<AS,
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12.2.1 AFENARB R4 HIENXR

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

ERATFRSSBEMMEH “system” EIZRFEINEERE, ERANAEIM root HE. R

i3, 758 DAC (BEIARIEH)) RopiERARMEl libvirt /5, IERTURIEEFE
T “system” AR, EEAF tux &F “system” HEIR, BHRITUTIRE:

Bi£12.3 ! AEBAPKRT “RE7 HiRNR

1. BRE 12.1.1.1 7 “ERNRFMARRBNR Unix EEF#HITIHEES” PEmR@EE Unix
ERFTERIARNR, Znfim libvirt AWFREMRET libvirt I5RINER, FHE
tux BXALMLARIA G, XIFRIHR tux BEBSER virsh SEDMWIEIRRHITIERE,

2. 4g%E /etc/libvirt/qgemu.conf HIIFFAIREXRICE:

user = "tux"
group = "libvirt"

dynamic ownership = 1

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

3. ff tux BA kvm ARG :

> sudo usermod --append --groups kvm tux

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

4., EB350 libvirtd:

> sudo systemctl restart libvirtd
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12.2.2 (EREMEEREIEERE

EIWEERNEEENS VM ENRSBEER— Connection, B MNMEEEESHEMN
FH ERIFFE VM Guest, RRINCEBEH BRI SA FAANERE,

REENFEEENEREEMWEEREEOPR, EhEEwE/N=ZAFRIE, BHZAFEH
PAEE S B FF L IE#EAY VM Guest 511K,

AR B, 8 Not Connected #7id. AILANGHEARP I XLEEE, ARG
M ETERBERREFEEE, ] LOBE LB iR E &%

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

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

3. (AN%) ERBIRIEEE, BREEEIEiETV. BXEEEE, B8RE 1231
“TEEREEE
MREBIGEITAZEE, Bl USERNAMEQREMOTE  HOST MBRIEEZZHENIA =1
Ho

O == =xRPE
RN TCP M TLS EHIFIEERAF S FRXEEEN, RAFKTHMLAFS, B8
TE{E M SSH E1ERY, WMREELIE root AR BHHEITIER, WKTISERF
Bo

4, MREAFEEEEMIEERBNBMER, BEREIER,

5. BEEEUSTHECE,
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12.3 BCEmIEER

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

12.3.1 E7F SSH #iz#Ek31E (qemu+ssh 3K xen+ssh)

RFREISIESE SSH 1EHE, BIEI7E VM EHARSS 28 LB AR T SSH MUIniZfEiEE, #ifR SSH 7
PREF BB (systemctl status sshd), FEBEHAIZEFITHRS SSH BYiHO,
AILUGRERSE 12.1.1.1 1 “(EANRAARRENR Unix ERF#HITIARES” BFrR, £/R
RGP /APRE NIRRT SSH EENAF B0, AR tux B #HITIER
(gemu+ssh://tuxsIVname;/system ¢ xen+ssh://tuxsIVname;/system) SHF
BDAMINEE, TEE libvirt —IH#THIMNIELE,
Bt SSH #17i%#E (gemu+ssh://USER@SYSTEM 3§ xen+ssh://USER@SYSTEM) BY, &
EiRM USER IO, R (Zaflsaicm) , %228 “fE/H OpenSSH (RIFFIKIRIE |
552261 “RNHBAFMHII" PR AHZASHIE VM ENARS 28 LA ~USER/ . ssh/
authorized keys aJLUBGRILER, EREEZENITEN EFEH gnome-keyring 2875
B, BXFAEE, BFEN (ZaMaicm) , £ 228 “fEH OpenSSH RIFMBIRIE”
%2297 “#EHH gnome-keyring BEIHITARTHRER

12.3.2 £ x509 IEH#FHITIdE TLS/SSL &% (gemu+t1ls 3k
xen+t1ls)

S{ER SSH A8LL, ER@E x509 IEPHLI TLS/SSL B SR TCP EZERE LES
RMF%, FTELFENIEREDLERZ. NREFEZEESD M RS, MRS
WEERKERR, BEALLSGE.
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12.3.2.1 EXEER

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

MREREMREHENAERN, WEeaHBIHFEE —1EFIRIERBI— MRS SIES,
g0, sNREHRE VM Guest \—a ENEBEFZ—EEN, MEETEXMER,

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

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

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

12.3.2.2 E2E VM ENIRSEE

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

1. SRS RS, AEKBEERMEND CAIEH—HSFH,

2. EVM EHARSZ B[ LEIEUTER:
> sudo mkdir -p /etc/pki/CA/ /etc/pki/libvirt/private/
RN TR LI

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

3. B EAEXEEFHER libvirtd REHA TLS Z#F:

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

> sudo systemctl start libvirtd.service

i

O == #EET TLSHBERTERS libvirtd

BRIGERS: 123257 “[REIAE (Z2ZEHEE) 7 RATRREXERIAE,

4, BINBERT, libvirt {88 TCP %[ 16514 K12 TLS {5, BEH MEDFTHF

NREH libvirt BAT TLS, WEBESFRSH[IES, SWERFBS libvirtd =

KW, WMREELTIES, LFEBERBD libvirtd,

12.3.23 EREFEFHEHIHISE
FRImRAEEZINTEN, REFRELRES LS, THFEERE CAIEH.
1. QIEFFIRIES, AERKEERMBNY CAIER—HFH,
2. ERFPIHLQIZEUTER:
> 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
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O ==: BREIHERHHR
HfRIEIRS: 123251 “[ERIAN (Z2ZEEZE) 7 PAnARBIXHERIAE.,

3. RHUTHSMARFin/ARSR[ICE. 5% mercury.example. com BAEEI VM
FNARS B[ E. EETECIERSIEPHNFTANTEEREENZ.

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

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

NREENKEIEH, WERTLIEER VM ENMRSELEXE libvirt GUEMBIFRE VM

Guest,

12.3.2.4 A TLS/SSL E#EER VNC

Bei @S LN TARZIFRET TLSHAVNC#@ifle tightvnc o tigervnc FE 0 VNC
BEBRAZIFTLS/SSL, W—aBREMYEIESH virt-viewer WTEZ remmina (i3
20 (EEEE) ,F14E “FHVNCHIZREEFSIE” ,%F 1427 “Remmina; E2E@E

12.3.2.4.1 EF TLS/SSLEIVNC: VM MRS R EE
ZWIETF TLS/SSL K UNCIHREFZHE, BRMTFAHAERE VM ENARSE:
1. 7ERKIERFTFARSS VNC B3R,

2. BIEEBF /etc/pki/libvirt-vnc, HFFATRBIEPFEZIILER:

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

4, E/Znp libvirtd:

> sudo systemctl restart libvirtd

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

12.3.2.4.2 ETF TLS/SSLBYVNC: ZRiFicE

FEATFPHRITHE—I2ER, 1§ x500 BEFIRIEBHREIATHMER P imRs0uE, 8
=, EIWEESM virt-viewer EXBIEBHREIRRNMAE, EIMWEIESS T LUMNE

FIFfFE AP ASSEEMUEREMNENAP M EREEIE, EVHRESIERE VNC 2IE8E
1#Z08Y, Remmina (B&N (EEiEE) , £ 14E “FAHAVNCHZREEFSIE ,£1421
“Remmina: IEEEEFiK ) SEXREHIEBMUE,

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

ZYcERE

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

FTRAPNAE

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

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

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

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

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

12.3.2.5 [RGE) (REZERR)
S X509 IEBER NI : AHEBMMAEH. REEATXANESD, EFRHA 8
BEHHIIE, FLb, &P RIEBRERZFRE IR R LRI A E BT LA R R
VM ENBRS 2. F—FHE, EETERSJ[IEPNERIHTENEA LURER VM EVRS 2.
XMERABERERLER, AEVEERTREMIRGIXNFARZAX G, EEFINER
PAXGRIRIE, &ERENAGERESERFENR,
BRS5 223
RS 2IEPFERIH QEMU #HF2i5EX, 7£ SUSE Linux Enterprise Server QEMU L, i&@id
libvirt TEBmA#EIEAE root A, ELLRE root BEEREUEREDEB:

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

WMREIE /etc/libvirt/qemu. conf HEXRT QEMU HEEMFAEN, NMFEEFARE
A BIFR AR,
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R BENE P ImIED
EIEHI A E RSSCEE RN E RN AR, ERAIRERENARTIRENLN
PR, XHEREZANMRRERLUEEERX 4. UWTREISIE— libvirt 4, #H#
clientkey.pem XHRERXBRMAFRBNIEENR libvirt, Z2/5, REIRBHEE
MAEFIHIMNR. =G, FAF tux HE libvirt 4, WOZARERILILRZ
A,

CERTPATH="/etc/pki/libvirt/"

# create group libvirt

groupadd libvirt

# change ownership to user root and group libvirt

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

chmod 750 $CERTPATH/private

chmod 640 $CERTPATH/private/clientkey.pem

# add user tux to group libvirt

usermod --append --groups libvirt tux

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

12.3.2.5.1 [R&IMARSS 23imAYIAIE]

BINBERT, EEHENEFPIHEBNENEPHEH LUERIIES TLS EiZH VM EHRS

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

EETLUEE DN (FIBI18) AWFIRKRHAR, XEIEHIEBS5EERHE DN LN

B PR Ae R IE

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

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

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

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

ENEESERH libvirtd:

> sudo systemctl restart libvirtd

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

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

12.3.2.7 &iE

12.3.2.7.1 EPMNEESS/virsh T EEETIIRS2E

A TENINFFTR UL TRE:

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

EEERSS EBBET TLS (listen tls = 1)?

BEERSS EERT libvirtd?

12.3.2.7.2 VNC &EE%K

HRIEET LA R EIEEE R RInZARSS 28, MRATLIERE, BHRERSTERAT TLSX
RNBR TR T RSE EEMS. UTRAIFNEMINRZITA sleso
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> ps ax | grep gemu | grep "\-name sles" | awk -F" -vnc " '{ print FS $2 }'

MRBEARURMT FTENFRFEFL, WRTEMVBHEREBA TLS 25, SIFED
MER,

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

AENBEXM VM EHRSHBAEIREFERENERED,

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 BSFiFiERFIEH]. BTFWSFIFRERFMIITF libvirtd SFFIERIE
17, 7 libvirtd FERHERMG, MREEE. BEETEH virtlockd A58, BB
=RE, ENLTIFEFEBBEITEMNIT. XeIUMRSE virtlockd B#fE, THEERB

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

13.1.1 ERAIE

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

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

2. EAUTHLEE virtlockd SFFERF:
> sudo systemctl start virtlockd

3. EALTHLERD libvirtd SFiFiER:
> sudo systemctl restart libvirtd

4. RIS RANBEMEBE virtlockd :

> sudo systemctl enable virtlockd
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13.1.2 BECEIE

virtlockd ZAECENBIHIEN VM Guest BLEMFRE S, INAMSEFER “HiE” 3
TiEl, EXMERT, RARMRIES VM Guest <disk> 1& & R ELAYSERR AR R IKEN Bl 11
9, WR VM Guest BELLT <disk> &%, FEIZFI /var/lib/libvirt/images/my-
server/disk0.raw /A flock(2) :

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

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

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

</disk>

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

> sudo systemctl reload virtlockd

13.1.2.1 SAEHEH=(E

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

NRER R ERRAHAAE ENIAIR, T virtlockd BEANAYF “BEIE fiziE, XE
RE, RASERAEERGRENEATEENTEERPOIE— X, 2AE, BEXLR
AXHM A BRI EHREPER. MREEUEXENXHRARZRE fentl()
1, aLAEREEDI=IE, #A file lockspace dir i&EBEfgEEEPI=IE:

file lockspace dir = "/MY LOCKSPACE DIRECTORY"

13.1.2.2 7 LVM T} iSCSI & LB RBiE

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

13.2 BX#IAZEE Guest HIGEFHIA

B, BREEN TEIUWLE) Guest RAFRHNBRISENKN, M0, BRSO EHNHET
BIRBREBN, EEEEATEARN R Guest MBHBEZIESH, EAILITE Guest R4

EEE TRNARZEREIN AR SHVIEAEREA/MELL BB 5 1937 “Guestfs TE”

RSP virt-resize %) , XR—WMEANMRE, EA Guest IREMARSERAE X/
HE AR EIFH. EIFE VM Guest BEERBIA/N, BRITUTEE:

332 13.1 : BXALIA%E GUEST BB RIKN

1. 7£ Guest RENER, WEHE (F140 /dev/vda) RIZEIRN.

# fdisk -1 /dev/vda

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

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

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

2. TENL, BBEM Guest i /dev/vda NEESEBRIFAFAR/N, 140200 GB.

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

3. EMNL, EES Guest & /dev/mapper/vg00-home HEXAVRIGERIA /N, BIEL
R 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

TEBEI X RS EBTE VM 1RSS5 885 Windows Guest ZIBJHZBR, AR
Windows fR/MERHZ B RFFFERIREIERF.

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)
FRATFPHAFPNSHEIIEREXHRF LEEXH. X5 NFSV3 EANIZEE
Ao

Squash
S5E#EHEE, B2 chown FHHIURIENRKEM. HLL root N ZINIE

51T KYM BY, BB ILED,

=10
EAXHIRSBNEDEIE (gemu. gemu ) BIEX . AR BHMEIENEFPIHAF
NEMEIHREET BEMET, HENM Guest IHNIZPREEES, EiIVERLLIER,

134 EENS Guest ZEIHEZEHR (XHERLKEHE) SLES 15 SP5



3. ERRRIZIEE VM EHARS B[ LB RIBER. EETBREFRAN—NFEH, FhE
HHZERIERITIC. EFRPNFFHNIENIFE, =2 VM Guest LAIEERE,

4, [VAIKE, MR VM Guest HEIIETEIRTT, BTEFHEHXATENAINRE (F5/F Guest
BARERY)

5. 5| VM Guest, ZEEHHZBR, BFRAUTHL:
> sudo mount -t 9p -o trans=virtio,version=9p2000.L,rw TAG /MOUNT POINT
EfHEZERKATA, BERTE—ITARME /etc/fstab XH:

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

13.4 @2 libvirt {€H RADOS & HF

RADOS 3Ri&# (RBD) R HEFETE Ceph B35, XEGHEIFRIE, EHRMNKE—HE. &
AU EREMBIGE—R, M libvirt EIEAY VM Guest £/ RBD,

BXEZT, 7SI SUSE Enterprise Storage {Administration Guide) FB “Using
libvirt with Ceph” —%, https://documentation.suse.com/ses/ # izt T SUSE
Enterprise Storage 314,
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14 (ERAEMWIEIERECE EHMW

RN BIESERV A T AL ER B X VM Guest TEACEMEHERIARANER. FH
LEARELE AT LASEER Guest BLE, SERNMAMESCUEIMNEE. BinRLAE, BEEM
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B ik icho = x86_64
w1 Rl Jusr/bin/qemu-system-x86_64
= 1518 gemu-ga R Q35

B F(wW): BIOS

G {53 spice
L2
B 2z usso

B =iz saTa
[, -

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

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

ZM VM Guest RARRERREN, BELMNERPERBNOTIRD, ARREEOATH
AR

BANEEES, BREAMNER TARAINENS, ARTERIHEIAEE O PEFERERN
BEFREL, BINESHHRLTEITHIA

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

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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L3 cruy P
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9 SATACDROM 1 HWARE): | BT NAREAT RN VM
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= s ERNEREFE
[ —— ENNEERF: KM
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)

E14.2 : 1
B AR B AT R4

&
~ QEMUJKVM

sles12sp5
Bxid

AT

RF MR LR FHREER VM

BT EEEVUVIEEZENITENSIRDIRG VM Guest,
- CPUBAE

14.3 . VM GUEST {=E#0i5ER

UUID EREMNNERBE—RIRA, MIASEREMTBHFPRE — [EEIE1T.

FHo

BREEEFATES ENEREEEFRE. CPU KRREN. ERARRIMEMTHHRE,

FREBREERREF SR EN,
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14.1.2 4%&e
IEEERR CPU SRR R LURB RN /0 WEHERER,

M) EHMAM BBV REEEEK
- w @ -

B &R #80)
CPUfERE

= XML (X
=

[14] fEE

= nr

313w e
| virtloB21 WERE

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

Il
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b

M 5+ ax
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AREERRLE > BT 1018, REEEEENERESERER.
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14.1.3 4biEEs

CPU BB EHE %X VM Guest A IBSEFIERVIFAE 2.

MHF) RV ERN) EEREK)
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- g D) XMLX)
(= =
B z4ies U
e

L2 EEINCPUB: 48
cusgn: 8 L
p—m—— v (A):
3|3 HEH RE(R)
| virtlO B2 1 EHIZEH CPUBEL)

SATA CDROM 1 HE20): | EWEEBERYRIME v

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

= wa FENIFE CPUIRFMY)

BHFAEN CPU 22 R REMREE

B 23RN Spice
Eif micno

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 &893, BILAERE 53 Fc4s VM Guest BIEEIA CPU #k &, 121534 CPU B/R VM ENIARS 28
_ERIEEA CPU F1RT A CPU #8 2.

REZH AL EERE CPU B SR,

MBEGEEHFA] CPU ELEED, 3§78 VM Guest (EEHN CPU B S, BILE virsh
capabilities s ER I CPU BSHMAT, WNRZ CPUESEER, FE&ET
THIERW AT AR STIRIEEZES,

FH CPU BUS]7E CPU THEEF] VM Guest 5 REZ BRI RIFRITHI, libvirt RE¥NE
N CPU SN A EERE, Fk VM Guest CPU K5 VM EHARSS2S CPU T2 LEd, B2, et
28 VM Guest 9 ABI AT, HEEIHEEF, TER CPU BSE XK EmE BAR VM E4,
ARZS2%, HRTERBEI VM Guest I EEfF EBRISE2ERE CPU B S,
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host-passthrough &S VM Guest 125 VM ARS8 CPU T2 EFIRY CPU,
libvirt B9f&E{K host-model CPU FRgElRfH VM Guest T HEHFAER CPU IhEERT,
ZASAEEREM. host-passthrough BESEEIBEENTREMNEE, KA host-

passthrough = CPU #J VM Guest R e 2 A G HEREBEHL VM VRS 25
Bx libvirt B CPU B SHFHEIMETANFMES, IEEMW https://libvirt.org/

formatdomain.html#cpu-model-and-topology # &I CPU model and topology X#4,
BUEFONLE CPU MG, BILERE CPU NBEEXIEIEE. ZOMMLELIZE.

14.1.4 Rz

NFMEEEHEX VM Guest A FHAFRIE R

XEHF EHAM BEY) EEREK)
b oy &

1]

R #ED)  XMLX)

REER .
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{3 cPum o ‘
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O 8
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B 5 virtio
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B =8 sata0
B sz vioz00
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14.7 . REFEIE
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= [Iba g T
LA VM Guest ERRIREFE, FILUEBTIEAIE (BFREBIEADEHE) KNG
ANEZAE,

BRXERE
IBEEPWEE I LUEIET memfd WAFRERAEZAE. RHEXEABEFER virtiofs
XERG, BXEFMEE, BB MW https://libvirt.org/kbase/virtiofs.html 2,

RASES
A PUEANRN SRR AREFENRAE. MILEFRMEBERESRE VM Guest TXESIR/G

£

BREBmhEEH
MR VM ENARSS 28245 AMD-SEV K, BUELIET A AZRIPAY Guest BANMZERN
Fo IEMBERFALE N Q35 MEMN. BXEZAT, B8N (AMD Z2NEE
IA1K (AMD-SEV) $E) X,

O ==: KKR%E VM Guest
NEFEEXRHA 4 TB I LAER VM Guest AZfERA host-passthrough CPU =z, HEE
f£ host-model 3 custom CPU BRI ERXIEFE EIN CPU HIIEK/N, XEEARTNAVER
JAEEIR CPU b A/ NATBER B LUAE 4 TB A EMAFEE. REE@EE4RIE VM Guest
XML EEERIgE A\ BRISTEREIMN CPU A NBIFMER, BBIE 156 T
“BEERAEFEDE

14.1.5 5[k

51SETBINT %08 VM Guest 5| S #HAZRVIEI,
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1. FAMEIR T, REANEHFTFRIITEIAEGE D, fEIE O FERENL,
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14.7 USB EE[Fz

AILAER USB EE Az 8 EZ B P imit BV USB IREEEMRE VM Guest,
28 14.6 . iR{hN USB EEMZE

1. FEMER TG, BEANEHTFHREEIEGEO. EIEOHEE USB EE
o

L =fE USB EHEM

B i
s #ED) ML)

LI 2N £TT): | Spice BiE
B &8

m :I::ez.

< 20

4 #0O

4 mHa

<l @&

45 USB THin&
& PaEHigE
L]

B &

0 x#R%

= B

O TPM

& RENAERE
4% Panic B
Virtl0 VSOCK

BH(C) SERL(F)

14.14 : FiNh USB EE S

2. MFIRAPEFIRERE, RIBENECE, ERILUER Spice BIER TCP EEMR.

3. BESTHMINENIZE. i USB EEMZEMEIEREAMERT.

14.8 Z:IN
whe+

ATLLGEE Smartcard FTTRARMINEERINEE, RS, YIE USB HeERikREATUEBER
VM Guest,
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wEa
AATR L IFEIMEE 8%, @ Watchdog TEAIEXEISE, FLUSERSMISE
121E

O &7 EPRTERENER
EFEA QA BEMMERILE, FTEHE VM Guest PREFENIRSHIZEFMTIFIERT,
DJ\UFE!HMP& @12%1‘!96/£IE%I1’E0

TPM
BILGEE TPM JTRAN TPM IhEE, LATE VM Guest FRfEREMNL TPM &%

@ . EIATPM

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 i%, FER dd :

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

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

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

2. BERANEGHEREEOPIEFEFHE,
3. BgELEEEN IDE CDROM,

4, EERFECIR B E X7

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

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

5. BEHTERUREHEMLIZE.

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

14.10 (EREMWIEESNINEILE

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

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

BRIETHEMEG, BERUTHSZ—:
Raw M{%

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

FAT #&zUBR{5:

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

ERMEIZERME VM Guest, IFHITLATRIE:

1. WHEEIIVEIESSPHIED VM Guest THTHEIZHIGS, AGEEFENE > A7)0 EI4H
THE,
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2. BEINEEFHEEEE O ERFE
3. BigELilEh A

4, FFRENOIEEENFE, RAEREEEUMNEELREZ—IEMEG. IRVM E
MRS 2 LERMEMEERSE, EHrIUEHIEITMMXHERSE NS —MIERE
BR{GR, ERERNBREGH B T G AKX 5T

5. BEHTRMUREFREMLIZE.

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

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

TieERAMNZE VM EVARSS IR CD/DVD-ROM 1&%, T2 ISO/HEIE, T8 VM
Guest FIIEIRFINRAT G 2 F], TEELIGEMAS Guest disconnect,

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

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

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

b. MNREEANR I1SO MK, HIXE SO MENE, AEREEZELLAEMRE. NZ
EENEREE, REEEFRMEFMEHPRIRE,

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,
FRIARRTE Guest H3EE] acpiphp &R, MR IRRA GBS AHENIMEIGER
1ERINEE. EFohEEHIZIER, 15EH modprobe acpiphp <. WAILUBETE /
etc/modprobe.conf.local XA install acpiphp /bin/true REzG)
REHIZIEIR,

SE: B QEMU Q35 I+ EMZEARIE KVM Guest

£/ QEMU Q35 i+ ENZEEA) KVM Guest K F PClI #afh, HFBEE—1 pcie-root
Z=HI28F £ pcie-root-port =488, pcie-root IFHIBAZIFMEKR, 1
pcie-root-port EHIZZZIFHIER—1 PCle i&&, PClITHISSTARER, Fitt,
WNREHIEIRB PCle igFEBiI £, BB MEFIXIHARIMNEZ pcie-root-port
EHIZS. ALURIN— pcie-to-pci-bridge EHI2SRZHFAIERIBR PCIIZE,
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:

154

1. WEHEPWEERFIED VM Guest THTAEIZH G, AREFIE > AT HRE 4

TIHLE

2. BEANEG, AREAMNERPESE USB EHliREREN. BOAMIEERAA USB ik

FHFIR,

R EMN USB ig&$5KEI VM Guest SLES 15 SP5
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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

EREMWEIESER USB 12& SLES 15 SP5



15 fE/A virsh EZE EINA

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

15.1 Zm¥E VM &
VM B4 /etc/Libvirt /qemu/ SRETEN XML AR, EABIITHR:

#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>

BRI VM Guest FUECE, IFREBERERTHRIVRE:

> sudo virsh list --inactive

SNRIEHY VM Guest TELLFIFRF, MREEA RO IRIBHEE |

> sudo virsh edit NAME OF VM GUEST

EREFEERZH], virsh S1RIE RelaxNG NEILIEZAYEHI N

15.2 BEHUtE#RE

fEA virt-install TERERY, VM Guest BOITEMNZEEIZEIAN pc-q35. IHENEEIFME
7£ VM Guest BEEXHFHH type TTEA:

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

TR 7St EE R 35 HENEE, & 935 {rx—MIntel* & H4H, Efg
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. 5% machine BM4MEEMA pc-q35-2.0:
<type arch='x86_64' machine='pc-q35-2.0'>hvm</type>
4. EF5H VM Guest:
> sudo virsh start slesl5
5. REMBENXEESREENR. BREIVM Guest FHiBTTUTaR<:

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

) =R HENRREHEY
FHARENRS LW QEMU ARAEY (FI40, ¥ VM ENARS SBALIIFRS )
18 VM Guest NI B E R AR BRI BARE. BEHITIRE, BT VM EVRS:E
LfFB qemu-system-x86_64 -M help &<,
BINTEMNZEE (190 pc-1440fx) SEHFEH. MREH VM Guest 37E pc-
1440fx-1.X iHEMER P17, HMRIVRINEHE pc-1440fx-2. X, XA
FIATENE X PERIENEHMMNELE, HHERERTUEFH RS,

15.3 BEBAEREFINEE

libvirt ATEIEA—ARINNBREEREFIRE (XEHREETASHIERTER

B) , AREAFRESAMNZATIEE. fldl, Xen RZFMIASH PCl B, &70ifF

F3 passthrough i§EREAILLINEE, TTLUER virsh REEBLAEEEFINEE. TF VM
Guest EBEXMHHH <features> ok, HIREFREIIE VM Guest ThEE. 1L Xen HEiBA
1

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

</xen>
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</features>

RIFEXRFHERBEI VM Guest,

BXFMIEE, 138N https://libvirt.org/formatdomain.html#elementsFeatures 2 k£
libvirt 89 {Domain XML format) FM=HE “Hypervisor features” —i,

15.4 fEc& CPU

AILERA virsh RECERHL VM Guest BIEIL CPU BVIFZE M. vIAERECZ VM Guest
HEFIAMERAK CPU E, UK CPU RS KEINEESE, LU NRHNMBIRIEN VM Guest B9E
CPUI&HE,

154.1 EE CPUHE

HECHY CPU $RE7EE7E /etc/libvirt/gemu/ T VM Guest XML BEEXX4HH vepu TTE
A

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

TR, R VM Guest DB T — CPU, TEREIEHBBIAIER S B4 VM Guest BY
CPU 12

1. EEH VM Guest B TFIEESNIRE :

> sudo virsh list --inactive
Id Name State

sles15 shut off

2. ‘REEIMAE VM Guest HIERE :

> sudo virsh edit slesl5

3. EECHY CPU #h &
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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, [, TR CPU, RERKAZITIR 1 B8], TR EIi%BENE
$BIEE CPU M 2 NERATIE X IR AT 4 1N

1. WWEHRIRITEL vepu THE

> 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 ==: 832554 CpU
£ KVM AREJLUE X CPU #iE#8id 255 NI VM Guest, B2, HREZMIMIMIEEA
BEBTIFNETT VM Guest, FEMIA ioapic IhgE, HEFER IOMMU &HFRME VM
Guest, THEEIERAT 288 41~ CPU MIRFIEE,

<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
H—#%& 75 host-model Y CPU &=,

<cpu mode='host-model'/>

JB5h CPU R4 host-model B9 VM Guest BY, libvirt ¥HEFH CPUERSEHIT VM
Guest EXH, BILA7E virsh capabilities AYHHAPMEREHIZ] VM Guest X I,
CPU B2 SHIThEE,

S—#hE#E CPUEXZ host-passthrough,

<cpu mode='host-passthrough'/>
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B8 CPU A host-passthrough B9 VM Guest B, 379i% VM Guest 125 VM EHAR
5528 CPU 2R/ CPU, H libvirt 89f&E{L host-model CPU RgEHRMH VM Guest T1E
TAEFRER CPU THEERY, ZBSaJERBEA. host-passthrough CPUEXEEEBENT
RIS %, KA host-passthrough CPU ##I{HI VM Guest ReET B EI A B HEREEHRI VM
FHARSS 280

A host-passthrough CPUEREY, IAIUREAEENINEE. UTEER A VM Guest
RS EN CPU T£4EREM CPU, ERZA vmx INEE,

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

custom CPU R E R —FERER, AFEXAEEEDRARREFENZENEZRIMENK CPU,
fa0, EEHNES Nehalem. IvyBridge 1 SandyBridge CPU ByE$&Edh, afIERES
Nehalem CPU B!2H8J custom CPU & FKEE 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' name='rdtscp'/>
<feature policy='require' name='invtsc'/>
</cpu>
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BX libvirt 89 CPU B SHRIMETMBNIFAME S, 1FS W https://libvirt.org/
formatdomain.html#cpu-model-and-topology # _E#Y CPU model and topology X#4,

15.5 EEC{5|FiEIm
BIBUE 05 FTETHE UM Guest 93| S 528, MU TRAIFT:

<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"'/>

</0Ss>

HRAIFERTAMNKE: hd M cdrom. EEERRTY KFR5IRIAF, ERFIF, hd £

cdrom ZHi5| S

15.5.1 EN5|FIMF

VM Guest 85| RIRFEE XML BEE X RIS EINFRET. BFIREUTUER, EiLaIUE
EX VM Guest 5| FiFo

1. ¥TFF VM Guest B9 XML EZ &,

> sudo virsh edit slesl5

2. BRAI5IFIRERIRF.

<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

FERERENIZS IS LM EN EEZENRZA initrd 51F. 7£ kernel Ml initrd TEHILKE

XN AFRIER R

<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 JTEWEL, FM— kernel FTTRUKREN ERZHRIERE:
<kernel>/root/f8-1386-vmlinuz</kernel>

3. M0 initrd JTERUKRENLE initrd XERIEREZE:
;igitrd>/root/f8-i386-initrd</initrd>

4. BEh VM UMFTRZE | F:

> sudo virsh start slesl5
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15.6 BECEARFIEC

EE B LAER virsh REEE S BCLE VM Guest WRNTFEE, ZECEZETE memory JTEMH,

EENXT 5|FH A VM Guest DECHIERARNTE. BiER currentMemory jTERENX gL VM
Guest B9SEFFARTE. currentMemory AILUINF memory , X#, FAAILATE VM Guest IEfEIiT
TEEIN (BRI K) RT1F. SNREE’ currentMemory , NIEZAES memory JTTEMIEME

[Eo
AILUBE 4R VM Guest EcERIARAFIRE, BIFEE, BERRSE NAGIFEEN. UTE
BORBRUNEDR VM Guest ERRAER 4G AF51S, EBHEEALUY &R 8G:

1. 17 VM Guest B9 XML ficE&

> sudo virsh edit slesl5

2. 2 memory JTEHIEEN 8G:
<memory unit='KiB'>8388608</memory>

3. R currentMemory JTEREFE, BBERME memory JoRETH, HFEEHEENRN

4G:

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

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

[...]

4 VM Guest [ETEiE{TEY, RILAGEA setmem Fap<EARNESNES U TRHIERIAEARE

S ECIEINE 8G:
1. & VM Guest WIMBERNFIZE

> sudo virsh dominfo slesl5 | grep memory
Max memory: 8388608 KiB
Used memory: 4194608 KiB
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2. BEANRFENR 8G:

> sudo virsh setmem slesl5 8388608

3. REEEMHNAFRE:

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

O ==: KRE VM Guest
REEKRA 4 TB FLLERI VM Guest 47 host-passthrough CPU #&EI{, HEE

£ host-model 3§ custom CPU IS EIEE I CPU Mt A/, ERIABIEEIN
CPU it A/ NRTEER B LUK 4 TB A EMINFEELE. LU RENREBT EER host-
model CPU R BENAIER VM EHARSS 2:HIYIIE CPU itk AN,

[...]

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

[...]

BXRIEERED CPU st X/ NYIFAER, IFSM https://libvirt.org/
formatdomain.html#cpu-model-and-topology # R CPU model and topology 1%

FIAY maxphysaddr %I,

15.7 700 PCligs
EEA virsh 3 PCHIERIEIKE) VM Guest, IBHRITUTTE:

1. FRREHEIRE) VM Guest BYEAM PCl ik, £ FERAVRAEIF, FIEF—IR DEC WM-F15k

Fl Guest:

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

[...]

EIETIRE ID (FE&FIFH 03:07.0)

2. £/ virsh nodedev-dumpxml ID WEABXEFMFMEE. BIREX 1D, B
%% 1D (03:07.0) PFHNESHASBIRA TR, £H “pci_0000_" 1EANLERAVE]
% 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>
<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>
L. BEMINEERNE (BEE LEUMEAKTER XML AREB) S
3. MENARZK LD EIRE, AREHEEES VM Guest:

> sudo virsh nodedev-detach pci_0000_03_07_0
Device pci 0000 03 07 0 detached
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©) == 2IhEEPCIIGHE
ERAZEIFLR (ThEEREE) 5 PM (BIREIE) EEMZINEE PCIIREN, &
ZEM VM ENRS BN BEHEDRE. HTRLRERE, BMEEHMUNESE, IR
VM EAARSS 288 H th VM Guest HEERIRENENIIEE, libvirt RELIEK
Zig &

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

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

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

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

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

</hostdev>

() #%: managed5unmanagediEEILLER
libvirt AR5 PCHIZEMFMAIEE: managed 3% unmanaged » EZEIR
T, libvirt SREMNERIEFEUENTEIRE WREE) . EEILE.
TR ZANFIEEHEER viio-pci FEMMAEAT. MTFREIRE, UK
IEFEE MR ARRIZERY, libvirt ¥&&M vfio-pci BUEHE, RE
BEERHBEIRARDEF. NRIGETZE, WHAP XA FREFEEERE
W HIURERERBEEERZE, MEXESEEEAEVRIEEE5EM.
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F ARG, managed='yes' HEMFRNEFEZEN. ERZEVIRAFR
SERR, BELENGIRFIZEE managed="no"' ., NRXEM, EFEM virsh
nodedev-detach #1 virsh nodedev-reattach &< EEXHIRNER. £
BT VM Guest Z &1, Fi5fT virsh nodedev-detach pci 0000 03 07 0 L4
MENDEILE. MR VM Guest RKiz1T, EAILUETT virsh nodedev-reattach
pci_0000 03 07 0, HE&AIMEENER,

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

> sudo setsebool -P virt_use_sysfs 1

7. B3I VM Guest LAEFSIRAY PCl &R .

> sudo virsh start slesl5

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

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

NTXZFIBMZ, QEMU T ET PCI RN, MEECATFRFEETIHINEME. <zpci/>
libvirt #SEHEINAMTHRINBEMN — uid M fid. uid REAPEXHIIRER, fid &

T PCITHEEMRIRAT. XEBMRANER, MNRTEE, RERKERTPRIEBIENXLER
1o

BEEEBASEHES zPCIEM, BEAUTRAIEX

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

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

1. FRREFEIKE] VM Guest BIEA USB i85 :

> sudo lsusb

[...]

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

18 MRS ID #7™m ID, EARAIF, HAREIDA 0557, ~MmID A 2221,
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2. I EIETT virsh edit, HEALE—FPMETE <devices> TARMUATIRS
I

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

</hostdev>

O =R SRS/~ RsigEtht
WRARER <vendor/> M <product/> ID EXENILSF, EILUIR
B 1571 AN PCHEZE" REMRBVER T EMN PClIZEVIRIEER
<address/> Jt%o

3. X VM Guest, HEA SELinux JIREBEEEN LT

> sudo setsebool -P virt_use_sysfs 1

4. B3 VM Guest LUEFEISEIRAY PCHIZ R AT

> sudo virsh start slesl5

15.9 50 SR-I0V i&&

SIFEIR /0 B (SR-10V) B9 PCle IRBREBEFRIHER, ALEELEGREZMEE. A
REFPWNED “HigE” #8IKE VM Guest,

SR-10V BSMEIEM EET WL 4R (PCI-SIG) BXERBIERITT L IISE. EANA T YIEINEE (PF) FE
PATHEE (VF). PF R TFEIEMALEIRENTE PCle IEE, PFERRILARSEHEIE. VF FERCEM
BEAENERBMRER — BIRERIEUE, REMNEETIEER. BT VF FEEMEN
PCle Thag, ENUIRIERREEL EIEEFMZH SR-10V A gETRRAM#IE VF. e £ VFE
RABENETHIEE 256 1 (AL, FFHAULME, RAFEN 5121) o ERFRFE
F, WRAMEENVRZ, RIS VFHIEEER.
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159.1 ZEX
EfFFA SR-10V, BAFEUTERK:
o X SR-IOVBIME (M SUSE Linux Enterprise Server 15 744, 2AEMEZ#HF SR-10V)

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

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

e libvirt 0.9.10 EShRA

o INAZ ERTRHHEE SR-10V IRchizF

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

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

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

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

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

. EEHIRIEFZH], 1HE1T Lspcl RARUEBQUEIM R, UTRHIERTNiHA
Intel 82576NS M-£HY lspci Hit:
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01:00.0 Ethernet
Connection (rev
01:00.1 Ethernet
Connection (rev
04:00.0 Ethernet
Connection (rev
04:00.1 Ethernet

Connection (rev

> sudo /sbhin/lspci | grep 82576

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

Intel Corporation

Intel Corporation

Intel Corporation

Intel Corporation

82576NS Gigabit Network

82576NS Gigabit Network

82576NS Gigabit Network

82576NS Gigabit Network

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

[S)=

2. 1z17 lsmod RIEZEHERE SR-I0VRKehizF. EUTRAIH, AFRERSEHT
Intel 82576NS [+ igh IEENTEFRIE < IRE] T —HKER, XRTEERHZIKIETF,
NRZABLARREUEMER, NRRREHZENIZT.

> sudo /sbin/lsmod | egrep "~igbh "

igb 185649 0

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

> sudo /sbin/rmmod igbvf
4, FES{EFHE modprobe h<%EE SR-I0V IREHFEF — IS TE VF 28K (max_vfs):

> sudo /sbin/modprobe igb max_vfs=8

&, EeLUEE SYSFS EHIKmNERF:

1. @I Y H UK EH#EYIE NIC B PCIID:
> sudo lspci | grep Eth

06:00.0 Ethernet controller:
(rev 10)

Emulex Corporation OneConnect NIC (Skyhawk)
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174

5.

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

2. EBFAVF, @ sriov numvfs SEEZEEEHMN VF =

> sudo echo 1 > /sys/bus/pci/devices/0000:06:00.1/sriov_numvfs

3. RILIHFEEH 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. FREXEIFAE VF ISR A E

> sudo lspci -vvv -s 06:00.1 | grep 'Initial VFs'
Initial VFs: 32, Total VFs: 32, Number of VFs: 0O,
Function Dependency Link: 01

B /etc/systemd/system/before.service X, FATFTES|SH@L SYSFS &
# VF:

[Unit]

Before=

[Service]

Type=oneshot

RemainAfterExit=true

ExecStart=/bin/bash -c "echo 1 > /sys/bus/pci/devices/0000:06:00.1/
sriov_numvfs"

# beware, executable is run directly, not through a shell, check the man
pages

# systemd.service and systemd.unit for full syntax

[Installl]

# target in which to start the service

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

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

[Unit]

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

Requires=libvirtd.service

[Servicel

Type=oneshot

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

[Installl
WantedBy=multi-user.target

7. BXHEHIE /etc/systemd/systems

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

Btk R7ERN /etc/init.d/after.local,

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

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

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

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

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

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

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

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

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

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

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

[...]

15.9.3 B VF N I&&ERMME] VM Guest

£ VM ENIRS 28 LIEFIRE SR-10V M, E0 VF ARI0EI VM Guest, Ak, BELUE
Y5 TE RIS

8 15.2 I8 VF Mg & RmMEIIME VM GUEST
TENSEFERANE TR, B5REBENEIEERIEN IR,

1. £/ virsh nodedev-list sp<IREVEEIEIKBY VF B9 PCI sttt R H XY
PFo 55 15.9.27 “EEHMECE SR-I0V EHIRENEEF" HFREY Lspel il A%
F{E (ffla0 01:00.0 3¢ 04:00.1) BLLHIE: FNTHIZK pci 0000 FHi&
ESMamSmATR%. Eitt, lspci FIHAIPCIID 04:00.0 =4 virsh 5179
pci 0000 04 00 0. FEHIRGIFIET Intel 82576NS M-EHIE =N PCIID:

> sudo virsh nodedev-list | grep 0000 _04_
pci 0000 04 00 0
pci_ 0000 04 00 1
pci 0000 04 10 0
pci 0000 04 10 1
pci 0000 04 10 2
pci 0000 04 10 3
pci 0000 04 10 4
pci 0000 04 10 5
pci 0000 04 10 6
pci 0000 04 10 7
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pci 0000 04 11 O
pci 0000 04 11 1
pci 0000 04 11 2
pci 00600 04 11 3
pci 0000 04 11 4
pci 0000 04 11 5

AR IR PF, EMIRT VF,

2. WEERMB VF B PCIID IBTTELT virsh nodedev-dumpxml 85<:

> sudo virsh nodedev-dumpxml pci 0000 04 10 0
<device>
<name>pci 0000 04 10 0</name>
<parent>pci 0000 00 02 O</parent>
<capability type='pci'>
<domain>0</domain>
<bus>4</bus>
<slot>16</slot>
<function>0</function>
<product id='0x10ca'>82576 Virtual Function</product>
<vendor id='0x8086'>Intel Corporation</vendor>
<capability type='phys function'>
<address domain='0x0000' bus='0x04' slot='0x00' function='0x0"'/>
</capability>
</capability>
</device>

T RELUTEHE:
¢ <domain>0</domain>
* <bus>4</bus>
¢ <slot>16</slot>
e <function>0</function>

3. SIE— IR XML XX (130 /tmp/vf-interface.xml) , EFEEE VF MKRIEE
AINEELA VM Guest FREEEIR, ZXHEVEASWTFAIRHNAR:
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<interface type='hostdev'>@

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

</source>
</interface>

@ VFHMACHIUAREE; SXESISENGE, MAC HIUHERZAZ, A hostdev
L “Ege” AUAINIMEIRER, SRESISENEEERENEE VM Guest
AIMLRIgE, A MAC HItESPAE, AERBIXMEE, libvirt 5IAT
hostdev {ERFEEIKIZE 2 AR BN ERIERE.

@ IFTEILAMETE E—F IREXAVERIE.

4, IR FEHEETEN, WEEEEHEREE VM Guest, BE1ZIZE M Guest £/, 18
TREMENDE:

> sudo virsh nodedev-detach pci 0000 04 10 0
5. ¥ VF Z0O5RmMEIIE VM Guest:
> sudo virsh attach-device GUEST /tmp/vf-interface.xml --OPTION

=¥ GUEST Bl VM Guest B3I, ID 3% UUID, -- OPTION Bl ATHIEA—IN:

--persistent
IR IIE LRI B RN EIH AR A XML AR, WIRIFIETEETT, MSHIENILE.

--config
7T H B2k A M XML, BMERIEEEITHEtt. IK&E FASISRA=2ER
7£ VM Guest 5,

--live

IR R EZMIEEIEITHN. MR TIEEDIRTS, WHRERIKK. ®KEFS
KARBTE XML B, EILTR5ISERE VM Guest R,
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--current
IR EZ M AT HERS. RS FIEEIRES, IKERFRIMEIXAME XML H,
FHILRFETREISETH. OREATFEDRE, MWEHENLE, BFAFER
INEIRAME XML A,

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

'~

15.9.4 =S ESBEHR VF

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

15.9.4.1 1E VM ENIRSE 25 EFEH VF ME X L

AT E X R IR SR-I0V IR&EIB T — M aFE VF i, ZIg&EHYIEINEE (PF) T =
MARIMEEED etho L

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

</network>

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

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

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

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

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

</interface>

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

<network connections='1"'>

<name>passthrough</name>

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

<forward mode='hostdev' managed='yes'>
<pf dev='eth0'/>
<address type='pci' domain='0x0000' bus='0x02' slot='0x10' function='0Ox1'/>
<address type='pci' domain='0x0000' bus='0x02' slot='0x10' function='0x3'/>
<address type='pci' domain='0x0000' bus='0x02' slot='0x10"' function='0x5"'/>
<address type='pci' domain='0x0000' bus='0x02' slot='0x10' function='0x7'/>
<address type='pci' domain='0x0000' bus='0x02' slot='0x11' function='0x1'/>
<address type='pci' domain='0x0000' bus='0x02' slot='0x11l"' function='0x3'/>
<address type='pci' domain='0x0000' bus='0x02' slot='0x11' function='0x5"'/>

</forward>

</network>

15.10 FL#EEmIgE

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

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

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

180 P ENILE SLES 15 SP5



Found 2 nodes:
-- NODE --
<hostdev mode="subsystem" type="pci" managed="yes">
<driver name="xen" />
<source>
<address domain="0x0000" bus="0x0a" slot="0x10" function="0x1" />
</source>
<address type="pci" domain="0x0000" bus="0x00" slot="0x0a" function="0x0" />
</hostdev>
-- NODE --
<hostdev mode="subsystem" type="pci" managed="yes">
<driver name="xen" />
<source>
<address domain="0x0000" bus="0x0a" slot="0x10" function="0x2" />

</source>
<address type="pci" domain="0x0000" bus="0x00" slot="0x0b" function="0x0" />
</hostdev>

@ I Y@ <interface type='hostdev's iR
SR-I0V i&#&
¥F@EE <interface type='hostdev'> %3] VM EHARSS28HY SR-IOV 1%, =
E(FBARER XPath &i:

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

15.11 ECETFEIRE
FIERETE disk TEPEN. —HK disk TELRS IR, TERA M BRERNRYE:

° type BMEABIMEEIGEINREF. BRERN file. block. dir. network 3

volume,

e device B EIMFIE VM Guest BIERFZ L TR, FI90, FIRERVERIREEIE
floppy. disk. cdrom %,
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THEREENFTE:
o driver G REIEFEMEL, VM Guest [FHIREIIZEEMN S &R IEERMEEITH.

° target TEESMHMEERE VM Guest PEIFAAMNISE R, EXESFIENELRE
1, ZBMEEX BT REREERNE4nEE,

TEATZHBINAEFEISERINE] VM Guest:
1. /RiEMAE VM Guest BIERE

> sudo virsh edit slesl5

2. 7 disk TTEREE, EFEM type 1 device —fEHIN disk TTE:

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

3. I8F driver TTEHFEAIIAE:

<driver name='gemu' type='qcow2'/>

4. SIE— M HERGIEMEEEIREIIRIR:

> sudo gemu-img create -f qcow2 /var/lib/libvirt/images/slesl5.qcow2 32G
5. AINEER R

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

6. X VM Guest FRYBRR&ER UM FIRFEEN 24

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

1. ERTHIERIVM:

> sudo virsh start slesl5

IIE, FEFHEILEE VM Guest IERFHRRIZATEER.
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15.12 ECEEHIZRIRE

libvirt 1R#E VM Guest FRMNEMIEHEEE BohEIRITHIZE. R VM Guest B PCI #
SCSIi&%, libvirt B IEIZEHEIE PCI A SCSI 5428, libvirt ERI NS ETRBATER
FFROIEHIZS (5130 KVM VM Guest B virtio-serial &#28, ¢ Xen VM Guest B9 xenbus
=HI28) 2, RERATHIBMERET —MRIER TR HERK, BERELERFIH, FTE
FohAREHIZZHEE M. B9, virtio-serial ITHIZZTEEZEE ZiHO, IE xenbus 1TH28
AR EE L NFHE L BT,

Xenbus FHIZRHIRIFZ ETF, ERYUEFFE Xen FEMIGEIITHIZS. 0R VM Guest B85
WA /MK ILE, WITHRIEREFTLAF. Xen B9 max_grant frames BMIRE
ER L IMENMHIHEZAFRSECLLE S VM Guest BY xenbus =628,

RINME 2 EAZHIBE R TEBA, BEEKE /0 1&&EM VM Guest LUK |/0 ZEE T FAEH
AIRES T IENMFERMA £ AL B, xen-diag AJLUKEZE dom0 5 VM Guest FYY4FTFIR
K max_grant_frames B, VM Guest 4IETEIETT:

> 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 {NfEMAT 32 MIHRY 3 1N WREELI T 4aeRIFH BA HEDE HMER
i, 1EEA virsh 1 KZE, EF Guest EBEXHHH <controller type='xenbus'>

17, F7N maxGrantFrames 54T

> sudo virsh edit slel5spl
<controller type='xenbus' index='0' maxGrantFrames='40"'/>

REERHERE Guest, ITE, xen-diag HENIZE2BEREMEN:
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> sudo xen-diag gnttab query size 3

domid=3: nr_frames=3, max_nr_frames=40

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

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

> sudo virsh edit slel5spl
<controller type='xenbus' index='0' maxGrantFrames='128"
maxEventChannels='2047"/>

BXFAEER, BB MW https://libvirt.org/formatdomain.html#elementsControllers 2 k£
libvirt B ¢{Domain XML format) FMHH “Controllers” —¥5,

15.13 ECEMIMNIRE

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

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

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

<video>

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

</model>

</video>

3. BYEEFEPWIERESTIHERIECE VM Y VRAM EEEE N,
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15.13.2 =2 2D/3D MiRRE
1. ‘REEINAE VM Guest HIELE :

> sudo virsh edit slesl5

2. BEFF/2H 2D/3D iR, J5MEMNMER accel3d # accel2d BYE:

<video>

<model>

<acceleration accel3d='yes' accel2d='no'>
</model>

</video>

O #==: BA2D/3D &
R virtio M vbox MWK E s 2D/3D MK, T EEHEHMMINILE LB,

15.14 BECEMSRILE

ATMAWNFGER virsh FEEEHNEILEHIFE S Ho

https://libvirt.org/formatdomain.html#elementsDriverBackendOptions # HiZft T HxX
libvirt M&ZEOMENE ST,

15.14.1 {FRZPF\T! virtio-net IZFMLZERE

Z A% virtio-net IHEEARIF VM Guest BYEIA CPU H1TEHE, HLLATLUIRAMSK It BXE
Z2—RIER, BBNE 33337 “EAZT virtio-net IZFAHMLZIEEE" o

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

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

</interface>

15.15 /A macvtap = VM VARS8 EIZO

fEF Macvtap BJ¥ VM Guest [EIMEOBZEEDIENIMNSEEZEO, EF macvtap BNZEOYV ET
VM RS BEMKZIEL, SEHERUKMEE EBBSH MAC Hilt, &%, ERLIEERAT
£ VM Guest #1 VM FEHRSZ 2B EEIZERTE VM EHIRSZ 85EIZAITIAN] L.

@ A2 Macvtap REES Linux W &ECER
Macvtap FEES BEi&E# S Linux MRS OEEEER. =61 macvtap O
i, RN RNEC.

Q x&: M macvtap 7 VM Guest 5 VM EHARSS 88 > ali@ifl
£ macvtap B, —1 VM Guest AJ5HZ N VM Guest @ifl, FHrI5MLE EaIE S
ZENBEH. BF, 1% VM Guest TESAFIEITERN VM ENARSZE . XEMER
macvtap 174, RES VM EAIRS [/ LUKMIEREE] macvtap TR AREx. M
VM Guest # NZWFH L IR ORETARHE VM EVARS 231 IP ik, [
¥, KB VM EHBRSSES IP MR LR EYIBE O RE T A E] macvtap ML
&% VM Guest,

libvirt B EEZOLE direct ZIFETF macvtap BIEIMMLEEEO, Fl0:

<interface type=‘'direct'>
<mac address='aa:bb:cc:dd:ee:ff'/>
<source dev='ethO@' mode='bridge'/>
<model type='virtio'/>

</interface>

BILAfER mode BIEEH] macvtap IRERVEIFIRN. UTIIRER T ZEENAIBEEURED
{ERYBFA:
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* vepa : BFE VM Guest B &EEIIMEEMET, INREIEIREFE VM Guest, MMix VM
Guest FRITERY VM ENARS 2B 5 ERIKIRIRS 251EE), BB AXLEEREHZIF VEPA B
(MSHMIFEEEALIEF VEPA) &kEF)% VM VRS 280

* bridge : RHEHBRSXIEREAE— VM ENARSEVEEEEXE BIF macvtap 188, X
RAMBEMMRETLT bridge WA BEEZ®EIX, WREP—MIRELT vepa &,
MR EEZHF VEPA RIR#,

* private: FFEERLZEINEMG; MNRBIIMIRBFIMNXLIEFAER, HB
REZFELRLE VM EAMRSS2E, WIGPE eEXEIE— VM EAMRSS 2 L ER VM
Guest, SNRFFRBFIRELT private iR, RKEELILIIE,

e passthrough: FIAMKEORMERARENN—FIHRIER. BFABEEELIEO,
F 7 virtio VM Guest BBEX MAC it S8 R Z4ET0, MINHEZIEONEZIEO LAIE
VLAN #0, IR, £ passthrough #{T, MEZOFTHEZ, BEMNMEZOEIRE
VM Guest 2fFH 5 VM MRS s ERE. HTFIER, 7£ passthrough B TE
B2 SR-I0V EMThEEEKEI VM Guest,

15.16 ZRARNESENEE

RESKEMA KVM BIERAETL, REIFEIVRINEI VM Guest, RLETLFEE VM Guest BY
XML ECEFRARMNIt TR, MREHFEAREBEE VM Guest FEAREFSIK, FIRW TR

% & model='none' :

<devices>
<memballoon model='none'/>

</device>

15.17 BEEZNIamas (R=k)

libvirt XFHMEANCKEEREZ i les LER VM Guest BIFL5T 4 o
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0 BE: AT Xen X
Xen HBLE SRR R LML EE,

312 15.3 ¢ EEEWk

1. HEMNIEEIEITE, K3 xf86-video-gxl HHEBEREERERE VM Guest Fi:
> rpm -q xf86-video-qgxl

2. %37 VM Guest, FIRFRE 15179 518 VM B8 hFiATF IR XML B R,
3. RBEMEFNRSREN ‘g’ :

<video>

<model type='gxl' ... />
4. RERESMEPH heads SEMEINE 1 1BKH 2, Fla0:

<video>

<model type='qgxl' ram='65536"' vram='65536"' vgamem='16384"' heads='2"
primary='yes'/>

<alias name='video0'/>

<address type='pci' domain='0x0000' bus='0x00' slot='0x01"' function='0x0"'/
>

</video>

5. BEMWESE HER Spice ERgsmA=E VNC:
<graphics type='spice' port='5916' autoport='yes' listen='0.0.0.0'>

<listen type='address' address='0.0.0.0'/>
</graphics>

6. BEIEINHIMER virt-viewer EIZETH TR, Fla0:

> virt-viewer --connect gemu+ssh://USER@VM HOST/system

7. VM 5k, EREEEATHEERN VM, HBEHEERIA
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8. £ VM Guest REHEF.FRL (Xorg) &, EFMNE > BRgs> BReE 2 THA—INHE

O, ERzERE - MEfilZrvibEt.

15.18 ¥ IBM Z LRy ERczs BB Rl KVM Guest

15.18.1 &Y

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

5ig&Z &R,

15.18.2 ZAERZAE

RENBUWENRE IBM Z A ERIMNZEEEEMIHERF KVM Guest, ZI3BEIEUTELRD

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

* ¥ Guest ECE A fERAMEEECES.

15.18.3 E3R
e QEMU/ libvirt EBHIFEECEHELERIFEIEIT,

* AFIB1TRZEY vfio ap 1 vfio mdev HERBEFVURIERSA LRI,

15.18.4 RN iEfdss T AT KVM EA4

1. RESEFBEEENLEEE vfio ap M vfio mdev RIZIER:
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> lsmod | grep vfio

REA—MERKRTIL, BFRE, Fl:

> sudo modprobe vfio mdev

2. EENLLIB—NHB MDEV 128, HREEEEMIZIRE:

uuid=$(uuidgen)

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

dmesg | tail

[...]

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

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

IRBENEESXFPEEE AT KYM Guest YIRS :

> 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 card@0® -> ../../../devices/ap/card0o/

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

4, FARALUTHESH zcrypt BROESHCSS:

> lszcrypt
CARD.DOMAIN TYPE MODE STATUS REQUEST CNT

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

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

I

> cat /sys/bus/ap/agmask
OXfffffffffffffffffffffffrffffrfffrffffrrffrrfffrrffrrfffrrfffrreefe
echo -0x0 | sudo tee /sys/bus/ap/agmask
OXfffffdfffffffffffffffffrrfffrfffrrfffrrffrrfffrrffrrfffrrfffreee

5. ¥&ECEE 0 ANiE 16 (+#tihEk 22) #5UKE 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. RECECERIMERE:

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

7. BIE—NMHVM (BREI0E “Guest L") HFFEV®RNK, SERIMERI VM, X
FXFEMIER, EHRERVM EXF.

8. ¥ VM BECE e N{#EHE MDEV 1885 :

> 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:
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> sudo virsh reboot VM NAME

10. EREF Guest HRWIZEA2E 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 EZ&EF
o E6E “"LEEIMLANT PIEMANET EIMLAENRZE,

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

e https://bugs.launchpad.net/ubuntu/+source/linux/+bug/1787405 2 HigHtT —A%HEE
UYINEZABOR

e https://www.kernel.org/doc/html/latest/driver-api/vfio-mediated-device.html2 #
BT VFIO 1A% (MDEV) BUAR LS,
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16 Xen F| KVM B9 TF215Rs

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

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

16.1 fEF virt-v2v % KVM

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

() #=: Microsoft Windows Guest
BREERTRIMMFER Linux Guest, /A virt-v2v i Microsoft Windows Guest
5% Linux Guest WZEMEE, RIS EHNIEEIERE (VMDP) WA BA BT
[@, Virtual Machine Driver Pack documentation (https://documentation.suse.com/

sle-vmdp/) 7 RERIRIR MM T B X EEHEER VMDP A Windows Guest FIEE Z41T5,

16.1.1 virt-v2v &7

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

509 GUEST 12 ER S

e SUSE Linux Enterprise Server
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openSUSE

Red Hat Enterprise Linux

Fedora

Microsoft Windows Server 2003 1 2008
XHRNREREERER

e Xen
LM BINBRAEERIER

e KVM (H libvirt &IiF)

16.1.2 ZFHEvirt-v2v
ZE virt-v2v FTiRRE R
> sudo zypper install virt-v2v

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

16.1.3 EFEIM,

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

WATTE Xen BIMWIPRERINRZ. FAFRRITIIRE, BEEMYVLEZEIT zypper in
kernel-default,
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16.1.4 RFEIWERAE Libvirt BIEH KVM FiE1T

virt-v2v a3 Xen BRERIEF DR EMVIEEAE libvirt BB KM Li517. BT
fEx libvirt # virsh BFHER, BSRE 11 509 “FH Libvirt EEELAL o
g, virt-v2v FM7 (man 1 virt-v2v) FHERFAE virt-v2v GSmETHHIT TR
BB,

HIREMNIZH, BEUNTERUTEE:

32 16.1 | HEFEIRIFIRE

1. BIEFBIAHIZERE,
virt-v2v S REDWNFEEFZIA libvirt EEMAREMEL (RIGHEE
EERIFAE) o AILUEREMEESEN virsh %M. BXFHER, FS
WE 9227 “FERAEMEERSEEREEFMLE MFE.2.17 “EA virsh BIEF
fig” o

2. FEBEAMMEEL,

O ERRBVEMARES R VM ARS8 LRSI L, ZEOEE 2 — I,
MNREREXE, HEE YaST » 750> WERIZE > A0 > Wil E%iEO,.

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

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

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

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

input_method
BRfpMANGE: libvirt 3 libvirtxml, BXFEMEE, iHEMR SOURCE VM &

Ho

storage_pool

BE N BIREIMAERIFRITFE D,

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

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

Q i=E: wimAdia
HREDMNS EARERARER, TERATEFIEDWINBMELEMRE, RPN E
P —RRRKEE 10 25h8dEl, WNFERAARBEMEIENINL, HFIRTEREEKR

%

16.1.4.1 ETF libvirt XML #RS{4py %R

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

1. FEUEREBIMHA libvirt XML iR,

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

# virsh list
Id Name

2 slesl2 xen running

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

# virsh dumpxml slesl2 xen > slesl2 xen.xml

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

Aerm

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

O =% =sm
EBRRFEEFIFR, BEEFIRE— IS MEEREESR libvirt 764

Mo FEHT XML IR HHRIVREX G, virt-v2v #2ENIMAHE, Hait
X R

3. iE1T virt-v2v LU KM EMAL:

# virt-v2v slesl2 xen.xml@ \
-i LIBVIRTXML® \

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

-on slesl2 kvm@®

O ET Xen BUEREIWIEY XML iR,

® virt-v2v M libvirt XML XS XIREEMGE B.
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© HFBTENEIREIMWIEEMREGHNEED. FLRGIF, MREEHKERE
remote host.example.com ARZZ23HY NFS H£= /exported dir L.

O ET KM BBEREMIIEREN LRI bro,
0 BiEMWIEESRRN slesl2_kvm, LUMSERBIEEMIALERIFRI,

16.1.4.2 ETF libvirt HE MR
INRE(HTE Xen BT libvirt , ITEMEESIS KM BRERERF, NI EREM.
1. MECEFHRIEMIE Libvirt 5,

# virsh list
Id Name State

2 slesl2 xen running

slesl2 xen BERIRAVEREIMI.
2. 1T virt-v2v LI KVM B

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

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

-of qcow2@® \

-0a sparse@® \

-on slesl2 kvm

BT Xen BIREIAHAYIEIR

virt-v2v EiE@d libvirt S&EEDEEREVE XIREMIANIE o
EFRHEIREEREEAM libvirt FiEHRH,

FRE Guest 7 (EIW4R) HERD A EIRRIMLS,
BRIV R BRE IR TN, IHFRUIEDA raw 3¢ qcow2,

® 6 ® ®© O
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0O i Guest EZTEIEXA sparse WIIEXRE preallocated &R,

16.1.4.3 3HRIZAZ Xen EEIA

NREFBILITTIZEN LITITH Xen B, A EIFEER. BTF virt-v2v @

ssh EEEITEEN, FILIBFHREN_LIEFEETTT SSH RS

Q ¥=: £O<% SSH A

M SLES 12 SP2 7458, virt-v2v BX@IELO< SSH ATUEEEIEZEEN.

XK

& ssh-agent Z"IN—MEFM SSH BiRRVERE. BXEZLHAT, 1HS M man ssh-
keygen #1 man ssh-add., {(Z&H52LiEmE) ,%225F “EH OpenSSH {RIFMLE

1B EHRMTIFAESR.

EEEIIRE libvirt &, BWEBEEEINAMEXEREE URl, EUTRAIFR, ZEEN
#73 remote host.example.com, EZRAF&A root, & URI BIRVUI FAIR:

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

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

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

1 slesl2 xen running

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

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

16.1.5 BITHHRAYEIIA]

virt-v2v BIh5ERE, L -on EIATEENRIREIE— M libvirt 18, R
ERIEE -on, BEASEELVIHERNRZIR. TJLUFER virsh sEW EESFinG
libvirt TEZEEH Guest,

O =7 J318itEM
WMREEIRE 16,1427 “EF Libvirt Z 0055 PEFIRTE Xen T5eks%iE, o]
RERBESISEMN, HEMIF Xen RIZ#HTTSIS

16.2 Xen E| KVM B9FEoh T

16.2.1 —fgiA

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

—RRIERT, M Xen EBE KVM BRITUTERTE:
1. BIERIRY Xen VM Guest 9D EIZs,
2. (ANi%) NMAYETFFEMME Guest IEX.

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

4, XA Xen N LR Guest, ARTE KVM BREIRIZF Fiz1TH Guest,
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LR VM Guest IEFEiz1TES, ToiE¥ Xen 2R E] KVMo 1IB1THBY KVM FiZE VM
Guest Z &1, BIXEXFIRIE Xen VM Guest,

16.2.2 {9 Xen VM Guest
EE Xen VM Guest, iBERITUTSE:
. RIS ETFERIHEX Xen Guest FHIB(EE ID/AFF.

> sudo virsh list --all

Id Name State
0 Domain-0 running
1 SLES11SP3 running

[...]
2. X Guest, AILUBIE XF Guest I1ERFAT(EA virsh HITIHIRIE:
> sudo virsh shutdown SLES11SP3

3. BHECEEMNE XML XfF,

> sudo virsh dumpxml SLES11SP3 > slesllsp3.xml

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

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

> sudo virsh start SLES11SP3

16.2.3 RETFEIME Guest BIELX

WRIEMFEEIME Xen Guest #1T:EF, BLHELUUTENR. AILUER guestfs-tools EIE T
A Guest I B2 LERY Guest 1T IEIR1E,
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O ==
R AATRMANENG, 5FHB8I VM Guest B XHIBMEXX G TTAMLELTE Xen T
Ao

16.2.3.1 ZRERIIAAZ

L5 F=5|%

LRMINAZRE, RYTESIF Xen Guest,

52fZ Xen Guest FEEIRIG LITE KVM BREIRIER TMERZAT, 1BRFEIZMEAITESE Xen B
BEREFNBERTIIS. X—aXTFEEIMUKL Xen Guest EXEE, RAEIT@EEEES—MT
Y Xen A%, HEBERTETERN GRUB 2 5|EMEBER,

1. 3F SLES 11, IEEH /etc/sysconfig/kernel Xf#. ¥£{ INITRD MODULES &
£, BAMUEREPRFAE Xen e, FHRENTERR virtio IRapiERF.

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

31F SLES 12, iF7E /etc/dracut.conf.d/*.conf #3i%Z xenblk xennet, #HI&

HE#A virtio blk virtio pci virtio net virtio balloon

2. HEIML Xen Guest BT ER Xen Wi, EFE KVM TiEfT Guest, EEEREIRIAA
o

Q iE: BimmERR
WNF2EPME Guest, BEFLRERINNZ, AAEBRE,
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203

7 Xen Guest 3N rpm -q kernel-default, UMIABIAAZEEERE, NRXK
2%, i5fEH zypper in kernel-default R,

HENTEBTFE KYM T5|F Guest WAZHAB R BRI virtio (FEIAME) RopiERr. 155
TUTH<THIARS L. FESIER 5.3.18-8 B AEHAZARE:

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

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

. Ef1 /etc/fstab, FFABEEMEIEEM xvda BN vda,

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

T, NRKRLZE, 15FEA zypper in grub2 i,

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

o FILFRAE Linux 3ISKET, UHEEIES|SHRBEI:
> cat /boot/grub2/grub.cfg | grep 'menuentry '
BEAECHLENTENFS (MNEFEITER .

o BHIEABMIASITHET:
> sudo grub2-set-default N
BN BN ZERIEISXKETERS.

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

Bl EMFSERMRET Xen NIERFAESIA. £ TEARAIS, ST

FE T HREPME Guest BYELR SLES 15 SP5



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

FAETIEERM xve Bizdlae (5120 xveo) BIFRE3IA.

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

6. ERNHHRINLE, 1BIE1T

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

16.2.3.2 ¥ Guest LITE KVM F3|§
1. EMARKLUEARIARITIER G, JIHEEERNERIS, HER xve? ITH e S iHE,
> 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 Xff. & xvco BB ttySo,

16.2.4 TFE# Xen VM Guest fdE

BN BUASHEI Xen VM Guest WERE, LUK T BEIZIEZ Guest {8 KVM Guest &\
E| libvirt RENELHERNRSEERG
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16.2.4.1 54 Xen VM Guest Bt &
BESH Guest WELE HREFEZENXEF, Fila0:

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

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

16.2.4.2 X Guest ECER—AZFE X

IR
yaR==

EIFHAY Xen Guest XML BB H{T—L—ARMENR, AREETE KVM BRERIZER i

7o PN 2 EPMEAF EPME Guest 19ER. T XML T&{XATRHE, FFEEREES
EENEAEEF,

O i=r: EENsE

206

RNTRDXMLEEXHFFTNT R, BENXHEFERT XPath iB7%. a0, ATRR
<domain> txieHHY <name>,

<domain>
<name>slesllsp3</name>

</domain>

AR T XPath 3 /domain/name

. ¥ /domain 7TEM type BMEM xen BEH kvm,

. X£B% /domain/bootloader FTTEEB4-

. =B /domain/bootloader args JT&BS.

. ¥ /domain/os/type JTEEM linux EXH hvm,
. 7 /domain/os 7t& TN <boot dev="hd"/>,

. 7 /domain/os/type JTEHARM arch B, AJEZHIEN arch="x86 64" %

arch="1686"

¥ /domain/devices/emulator 7t&EM /usr/lib/xen/bin/qemu-dm' EX7 /

usr/bin/qgemu-kvm,

. XEFEIME (PV) Guest KEXRIS MHEEFHITIA T ER:
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https://libvirt.org/formatdomain.html

e ¥4 /domain/devices/disk/driver 5tZ&ZM name BEM file BEXH
gemu , FARM type BHLUSEHEZIE, a0, BROEMEIE raw

gcow2 .
* 3§ /domain/devices/disk/target ;7t&M dev BMM xvda EXA vda,

* ¥§ /domain/devices/disk/target 7TER bus BMEM xen BEXA

virtio,
9. WEIMMBEORHITUTER:

* YN /domain/devices/interface FENXT model , BEEH type BHEE
A virtio

<model type="virtio”>

o MIBRFFE /domain/devices/interface/script 253

o MIFRE dev BMILL vif. vnet 3¢ veth FF3LB9FFE /domain/devices/
interface/target w&. MRFEANEEEX WL, 15X dev EENZE

#To
10. X% /domain/devices/console JTHEIS (WREFEE) o
11. E£B® /domain/devices/serial THEHH (WIREFE) -
12. ¥ /domain/devices/input JTEAHH bus BMEM xen BXA ps2.

13. 7£ /domain/devices FTTE TNHIMUTEXRNESIKINEENTE,

<memballoon model="virtio"/>
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O =BT ’ES
<target dev='hda' bus='ide'/> HITEMMEE T M Guest RIERFATFHE
2, dev BMIET “B1E &EFBW. RIEEFRIEEFFIEENIEERIS Guest 121
AZEPANEE ML, AL, EreEEENG|ISMEREFmSIT AR, 5
9N, NRSISMEFRFFHEAIREESE A hda2 , B KVMBIEEA sda2, i5E3ISmE
BFaETITM

[...] root=/dev/hda2 resume=/dev/hdal [...]
BN

[...] root=/dev/sda2 resume=/dev/sdal [...]
MFEEPME xvda &&, BEHENR:

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

AN, VM Guest IFHE4TE KVM I RH5]1R,

16.2.4.3 B% KVM Guest BicE
S L RFE IS, 15K KVM Guest SR BINFATR:

<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>
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<on_crash>restart</on _crash>
<devices>
<emulator>/usr/bin/gemu-kvm</emulator>
<disk type='file' device='disk'>
<driver name='gemu' type="raw"/>
<source file='/var/lib/libvirt/images/
SLES 11 SP2 Je0S.x86 64-0.0.2 para.raw'/>
<target dev='vda' bus='virtio'/>
</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>

BEEFREFIHFEZERTHENXHH, Fii0, RESN SLES11SP3.xml, FEHEAZE, ER
EHIZIZRIAK /etc/libvirt/gemu BRF,

16.2.5 1% VM Guest

Fi# VM Guest ELEFH X Guest 1 ERATENENERZ G, 1BXRAIRI Xen Guest HTE
KVM B E IR Nia1TH e kRS,

1. EEHIEH L root 93517 shutdown -h now, LUk Xen EH1_ERY Guest,

2. IRIBREEH|S VM Guest KEXAVHAERIEG, BRAIANBEE R Xen BAESXHEM /var/
lib/xen/images E#I% /var/1lib/kvm/images ., WREZEIHREIEE VM Guest,
M=TgeHRELL root H1peIE /var/lib/kvm/images BR.

3. SUEHEL, AREIEME libvirt &

> sudo virsh define SLES11SP3.xml
Domain SLES11SP3 defined from SLES11SP3.xml
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4, RIOHT Guest EEESTE KVM EEEH,
> virsh list —all
5. 8B G, EaLUBERBL:

> sudo virsh start SLES11SP3
Domain SLES11SP3 started

16.3 EZEE

Bx libvirt BNFHER, 1ES M https://libvirt.org 2,
https://libvirt.org/formatdomain.html 2 ERETHEX libvirt XMLERANEZHAT,

https://documentation.suse.com/ 2 £# SUSE Linux Enterprise Server X#4Higt T Hx
Xen 1 KVM EE#MEBTIF4H(E B
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i TR EEERFAITNEE

HEREEFEL 212

VM Guest Bt$higE 215
libguestfs 217

QEMU Guest 1{iE 230

B4 TPM 1528 233
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17 WEERZRFEI

171 AW ERE=F?

HEEEFR AT INERERREPEFAEN I SRIERNSENRNE, MIREEER T EFFA—TR
HEIhEE. WTEMEE, ZEFEA VM EHNRSHBHAE, ETLURRARTA (fl, &dikE
HZEH)

17.2 HEREFHIFRE

BE, MEEFSFEHROINEEEANEFSHE. SRAPIERIEREER, RIERFE
RN BEWRER. IRESEFTENE, WIRERAIREFEIESCRALER, MREMN
b e FP E N ER R

$1FIEK
EAE S d ‘ %1 &iEKR X
=)
) BN ) EIFMIRE
fE4EiER

LB .
I
B sewws

17.1: ZEEFNH

17.3 WRZEFHNE

IR EIVEF IR Guest ITEABIZ(FMEE. ERILIBIRNUEFIRI. MEREGR
XNEFEFRANAS KRS L,
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17.4 REIEEEFIRI

MRKIBEEEFRE, WEBIASER writeback. 81 Guest EERUFERAMUTEEFEERZ

writeback (F[a])
writeback FRAENAEEF. FEARBREEVEEFTRG, |F Guest IREEAE
TR, EEEEFMENEMLENIRR. KA Guest WEINEFHEEIEESEHE CIERE,
FLb Guest FHASIRE KERIF 6 < REELHUETEM

writethrough (EF)
RYBRBIBRRIGFEHEEER, TRENRERENETR. Guest BEINEESHEI2S
BIRBAEFESEIETE, ALt Guest TERZERIF 6 REIBEIURTEM,

none (%)
ST FAER, M NEEZTBAERIEFSEFEHELEZEAE. AFNAEARNE
MMEEES NAYIFE, LPrEEIREAERENRERSHETM, FLt Guest BIEE
PIFEEEE e ISR B IFES LB FEX—IEN. WRES FEEIR ENAVEERE,

unsafe (JERL)
HEXEMUTFEEER, IFICSZEE Guest RIZFMFIERIFIHS, ERLERXE®SE
AR EEEMEEEE, MAKOENEERFERNERBIBHING, EE Guest REEHA
EIRTRERE A, EXFE=TIEREEEER.

directsync (EiZER¥)
REERBIBRRIFHEEEHRIINEEZE, THENREREHETM. LER
EMUFEE, ARTFARERERFH Guest,

17.5 ZEFRINBIETE S

writethrough. none. directsync
3 Guest BRIEAZRFEARF LN, XERARANKRENRL. WTFALLHFR
REM Guest, BERBESHEEFD,
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writeback (F[a])
HEAETE RN Guest TFAEB NEE, HKHT Guest IRFE L IXRIFer < RS H R M &
MUEIESE M, WMRENEESRLE, BEXSSH Guest ELEIE. EREZREE NRIER
EHNETERSEE NABRR IEFEIRE ZEIFEENEE,

unsafe (IERL)
HEREMTFEEERE, RFEEEZE Guest RIFTHS, XEKE, THHESHEIE
ERMNEES,.

17.6 ZFRIVHISEN TSR

EEFEBIESRHIZFLNTBNERE. Bal, ReEFEM raw A qcow2 BRI #HITIE
T%, NREABHEXHRS, NAMBEERFRIEAFLN TS, &, 2B none FFRI
SRR B NHEZFERHITERES,

libvirt EEEREERESHERNEISRAMNTIEE. MR Guest FERETRFEXH
AL, #EARRFEMNHERICHAIHE, NEREZRSATIURRZREFER. FRIER
ZFRIEEN none, BN libvirt FAEEH. A, EILUEIETH API HERA
“-unsafe” ETRBHZLLRES], AT virsh BIZH. Fl90

> virsh migrate --live --unsafe

0O &7
BIZE AIO X native , EEERFILA none, MEFEAS—FEFHEI, U AIO
RIVKEERAIEIZGAE 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#ti8d kvm clock RehiZF 2004 I LB o, SRZUEINAEA kvm clock,
721517 Linux B VM Guest PERU T an SR IQEZ TR ERE kvm_clock Rohizk:

> 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

BELRIER TR, 757 VM Guest FISTTUATER<, Lbas<Mz4a kvm-clock:

> cat /sys/devices/system/clocksource/clocksource@/current clocksource

© ==: kvm-clock MINTP

£ kvm-clock B, EBiY[FERTTE VM Guest fEA NTP, FH1E VM EHARSEE HHEA
NTP,
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18.1.1 EHMITEHEZA

HEMMY kvm-clock HeIFRERATF Windows* 12E& %, 3F Windows*, i&EERA Windows
Time Service Tools #H{TEIEIFEF,

18.2 Xen REHMWIETIMISE

£ Xen4 #, EEBRBTFE Xen EXSE Guest Z[ali# 17 E][E) 2P BRI B HIZE /proc/sys/
xen/independent wallclock. FIANTHRVECEIEDT tsc mode. LLETISE A EIT
239 Guest BY[E]S Xen RS 2REIF IS E. HEIAE 0 @S AZHEGHFRHEFIFR,

BxX tsc_mode MEZAMT, 550 xen-tscmode FTI (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 MR MRGIEIMUFRIFE, BEENHENEEFHS —T KA RIARRE,
AJRE R FEENE R BRI,

o et REEMEIERNBEIFIZEHRE root AR, MNRMEFZRIFEHD, Hith
R M#IZFE TR LU R E AR

o BERMEIR. EMSIEMCERENEMAHNITREERNNT R, NMRETMHENG
TERBRE T A EMRHAITEIE, AIRERSREME EPMLIEHIE LI E thia)H,
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19.1.2 libguestfs BYi& it FiE

libguestfs C EERFREMOIZE. IHRIFECKEMA (VM Guest) HEEIRER, EXREEERT
Perl (https://libguestfs.org/guestfs-perl.3.html) #. Python (https://libguestfs.org/guestfs-
python.3.html) 2. PHP ({XPR 64 fiiit&E#1) #1 Ruby (https://libguestfs.org/guestfs-
ruby.3.html) 2 HEMIBESYE. libguestfs TFH root IXPRENEIIAIR] VM Guest BB, FHiZ
HZ E A EEIR T S AR,

libguestfs 12117 % B FiHRIFEDL VM Guest IERMEGESHNEANTH, XETAREMHINTIN
fe: EEMEIE Guest AZPHIX M. B HIZAXT VM Guest #1TERN. ISMIE R/l AE=IE)
FIHER. BIEE Guest. BT V2V B P2V &%, HUITEMD. 52bE VM Guest, MEIUIGHEZEFNEE
BRI KN

EE: xESLEK

PINIESLBS WL L5 libguestfs TR, XAJRESSFE VM Guest & LR R

. libguestfs TEASZIRAPEIEEXEMY, BREMEIATLT—%K.

BE, REHGTHEAE --ro (RiR) &M, FRALEDR LTERNEM LIETTaR
Qo ERFIRELLIREFIZHA—E, Er]LUBREEIRITRIREL,

19.2 BREFEI%REE
libguestfs @it 4 MR EIIRMH:
e libguestfs0O: fEMftE CE

* guestfs-data: BEBMMRERNERINZEXY (FFE7E /usr/1ib64/guestfs
)

* guestfs-tools: il guestfs TH. FMIIF /etc/libguestfs-tools.conf B
BXH,

* guestfs-winsupport : £ guestfs TEHIREIXT Windows X Guest Bz HF, X
CEELIE Windows Guest BY AT LU HAFE, 0, 7E4E Windows Guest 3187
KVM B,
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BHERG ERE guestfs TR, EiB(T:

> sudo zypper in guestfs-tools

19.3 Guestfs TH

19.3.1 {ZCEHAA

guestfs-tools AR TRAERFIARFEEMVEEME, LttThae@iE AR PRRERN.
AR AN E RIPHETER ARG B MNINTRERM, Guestfs TRINERAQFF guestfs AP
HFRBThEE, HEMRITEN ELRMMEE LUK /usr/1ib64/guestfs RBIXHENE IS

o

19.3.2 XX HRFGEMEERE
Guestfs TRXHSMXHRS, BiF:

* Ext2. Ext3. Ext4

* Xfs

e Btrfs
7 35 MR SR =

® raw

* qcow2

5 TFNXHRS

Guestfs AJREE S #F Windows* X £ (VFAT. NTFS) . BSD* # Apple* XH R4,
IR B IR (VMDK. VHDX...) o BXEXHRSEEERMEGEINTE SUSE
Linux Enterprise Server ER"Z 1%,
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19.3.3 virt-rescue

virt-rescue FEPFHKIE CD, BRETFEMN, BTHEIRM CD, virt-rescue AP IREKEE

ShRSMERENMETR, FIRTHRERNE E RIS E RGP RYE,

> 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

220 virt-rescue
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19.3.4 virt-resize

virt-resize AFIREEMEENA/N (BRICNESEKRD) , URFABEFEEH
EADXEIARN, BHERXES XK,

318 19.1: ¥ EHEE
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 -

2. virt-resize TERITRMEE BN — MIE BB T8 B FEERE A/ EHEH
W, /A truncate < AIEEL K/ NI HE:

> truncate -s 32G outdisk.img

3. /A virt-resize AEMEMEIIA/]N. virt-resize EXX ke NIR{G % H ARE
EBEMMNNENS:

> 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

It TRRAFREEXUEMREHEINPHIXGRSE. SXMNEESHER.
> 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 AJ7HEMNSEERERHIXEHR. XX REN. FREMFER. IS
EZITERB, AXMERT, STERNVAHRSHREER, EFHE libvirt Guest Y
BR, B -d ETUETE Guest BiF, WFHERE, BER -a T

> virt-ls -h -1R -a sles.qgcow2 /var/log/
d 0755 776 /var/log
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- 0640 0 /var/log/NetworkManager

- 0644 23K /var/log/Xorg.0.log

- 0644 23K /var/log/Xorg.0.log.old

d 0700 482 /var/log/YaST2

- 0644 512 /var/log/YaST2/ dev vda

- 0644 59 /var/log/YaST2/arch.info

- 0644 473 /var/log/YaST2/config diff 2017 05 03.log
- 0644 5.1K /var/log/YaST2/curl log

- 0644 1.5K /var/log/YaST2/disk vda.info

- 0644 1.4K /var/log/YaST2/disk vda.info-1

19.3.5.3 virt-cat

virt-cat LT TERTERHREM] (HHERE) PEENXHHNAR. ATLIEES
PR, EXMERT, XEXHFRZRHKE—E. BESTXHRN, SITURELRER
(/) FERBYEITRRR o

> virt-cat -a sles.qcow2 /etc/fstab
devpts /dev/pts devpts mode=0620,gid=5 0 0
proc /proc proc defaults 00

19.3.5.4 virt-df

virt-df ST TERTETEMIX GRS LWRIATE. SEMTARE, ERXZETR
DELEIMWBEE X)), MEAETSEEUERGRIUASRRERNTEEZ,
> virt-df -a sles.qcow?2

Filesystem 1K-blocks Used Available Use%
sles.qcow2:/dev/sdal 16381864 520564 15022492 4%

19.3.5.5 virt-edit

virt-edit ssLITTARBRIEEETmAEMT (FHEEMRE) FRIXH

223 Hthvirt-* TR SLES 15 SP5



19.3.5.6 virt-tar-in/out

virt-tar-in FIEREZED TAR FHEBERED EPWIHEMR GRS 2 libvirt 5, virt-
tar-out EPRFEIAMEEIRER B RITEK TAR 7,

> virt-tar-out -a sles.qcow2 /home homes.tar

19.3.5.7 virt-copy-in/out

virt-copy-in RIGAMELE R H B REH I EHWIEEREEE R AT libvirt 15
Fo virt-copy-out AJMEIMMEEEREEERRY libvirt BREGI XA 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 FAIRREFEH libvirt . EIANBEEMEGNBEEXH. IRTETREE
guestfs-winsupport, Ml virt-log A ER Windows AN ISR SEH B E.

> 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 REFHREMEREMIXERFZNINEMGSITIR, ©FHA libguestfs HA
FF guestfs API BIFR B INEE,
RETA:

> 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
B, BETENLIET—MER virt-p2v # KIWI TRESHNENRS,

i3#219.2 : f#F VIRT-P2V
1. FEAUTHRSETEMENREE:
> sudo zypper in virt-p2v kiwi-desc-isoboot
Q =
XS B ER A EIE— 1SO MG TFEIZErI 515 DVD, &, Ethrlld

AGIEE PXE 5|1 SME; BXEA KIWI #93 PXE MEHIFHAE S, 521 man

virt-p2v-make-kiwi,

2. BIEKIWIECE:

> virt-p2v-make-kiwi -0 /tmp/p2v.kiwi

-0 EXTEfAAEIE KIWI ECE,
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3. NREE, BERELEMMECETH config. xml X, B30, 7£ config.xml HiFEE
KR RANRERF.

4. £/ kiwi 9 1SO BR{K:

> kiwi --build /tmp/p2v.kiwi@ \
-d /tmp/build@® \
--ignore-repos \
--add-repo http://URL/TO/SLE/REPOSITORIES@® \

--type iso

FRE—DRERB KIWI EEERB R
@ KIWIRBTHEREMR ISO RGEREMPEMELERNE R,

© FHA zypper lr -d HIIWHRHEEHEFER URL,
BENEMEFEFER— --add-repo &%,

5. £ DVD 8¢ USB igI1Z# EZIR IS0, EMALLEE ARSI SEIFRBIITEN.

6. RFB/TNE, BRNZIRARS ERNERAT, IRSBVEESR virt-v2v REENHE
Mo
INRWLZIRELL DHCP BFIREE 2, BRELECE WAIRAITH YaST MR E W IEHE,
BEHNEEEEH U ER SR T I,

7. EEBEROEENMEEZED, FEX VM HBIE, FIMNSERN CPUBENNESE, UKE
PINZ R,

Q =
NRARENCXLELIE, IR MGRINRIRA raw 18 ATRIER HIEUFE
NPT B IURE U AR T

@I A A EE R I A local 2 libvirt . SE—Fh75 518 BRI 22 IR
MECEME D FEFERPEXNEEZR. ARG, AILUET virsh FAXLEANBRENXH
libvirt R IBEYHT Guest, 58 ZFh7A A ERMIEH L F1EFBRFE X AR RIS IRE, K
B3R libvirt IR 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).

REMEFEEREN Guest PEESMRIR, EMBERT, guestfs FAIEESISHMRIR,
ZoRHIEAR MR, BN TFRER -m S8

> virt-ls -m /dev/sda2:/:subvol=@/.snapshots/2/snapshot -a /path/to/
slesl2sp2.qcow2 /

19.4.2 IfiE

7z libguestfs ig @& BUHAITESER, PILUEAFIREE LIBGUESTFS_DEBUG=1 %K/
RAEHER. EUEMT guestfish SRR BHE N ap</API ER, BERAIFIREE
LIBGUESTFS_TRACE=1,
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19.4.3 1libguestfs-test-tool

libguestfs-test-tool E—MNiXER, ATFHREERR libguestfs HRERBER L. E
=52 guestfs IMENAEISHNERNAT, AFRIE—NIHMGEHEXREZE0. MREK
iE TRISERAY, MRS RENIZEERUTHER:

19.5 BEZER

e libguestfs.org (https://libguestfs.org) <

e libguestfs FAQ (https://libguestfs.org/guestfs-fag.1.html) 2

229 libguestfs-test-tool SLES 15 SP5


https://libguestfs.org
https://libguestfs.org/guestfs-faq.1.html

20 QEMU Guest {{IE

QEMU Guest 132 (GA) £ VM Guest 51T, £ VM EAARS2[8EE L Libvirt 7£ Guest
BRERFEPITITR . EXFFLIIEE — HIM, FRENE X Guest X RFRITI. REMRR
XHRS, REFERHES|S Guesto

QEMU GA 2&7E gemu-guest-agent BHEH, EIABE KVM 5 Xen B L=, BLE
FHEE,

QEMU GA LH&AE Xen EEIMILA, BEUAREE, RERLIE QEMU GA 5 Xen EEIMECS1E
R, BIEFERINTFMRRIERTF KVM EIALAY libvirt sa < RELIERK. ER QEMUGA 5
Xen BE& R, HIAE—MBEIRERME VM Guest iEE, ZBEIREES VM EVIARS S L
AR5 QEMU GA @iflRIRY Unix I EZRF KRR,

<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 BEMIFZ AN SR BEEMMNM libvirt &8, BEBWE 2041 "E2E
2 EEEEYIR, EBoLUER libvirt @B < qemu-agent-command Riz1TFRE
QEMU GA &%

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 FEEQEMUGA M virsh #s
BEZ virsh H<$HEE QEMU GA 7 BeSLINEINEE, Hidn, U Ta<:
virsh guestinfo

M Guest WAREFIEHE X% Guest BIE 2.

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%oE libvirt ;<

WRTE Guest FEAT QEMU GA, 1 virsh FeoS$EUAIEERXIZITH, HINGESEE
158, UTIRNEEEPRELEFHSHNRE, EXREYIR, 1550 virsh FHRIIHIER
agent FfFEH,

virsh shutdown --mode agent #1 virsh reboot --mode agent
XMAMNHESISHELMTF ACPI 7%, Al Guest AT RBITRIFT IR,

virsh domfsfreeze #1 virsh domfsthaw

187 Guest REXH RS RIFFR LIRS — RIFEEFFRIFAE /0 #IEHRERE R
&, UWEREEREHERTHRHITEMNNE,
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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 FAi% (man 1 virsh) 85 % QEMU GA #ZOM &< HYIHER,
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21 X4 TPM =428

21.1 f&9T

EEFaRR (TPM) 2EAMEBZRRIFEANMEBLIES. XTER TPM A XL 2R
AARME, B TPM EDSEE—MENRIBRRST R, S TPMIKEBLL, ZRPIEEXF
LURTRIER Guest FaAIgPRElo b5, ERILIGEEMTE TPM A7 1.2 5 2.0 ZiE)i%k. QEMU
% swipm RHEFEEZHVEMG TPM RIS,

21.2 SoiRFAH

1R
Y

EEATE libvirt BRI, RARAEELREHERIMY TPM IERE. BEERE 62T
CGEEEIMPAN HREFRRHAEINEREEZ —,

21.3 ZiE
BEAINY TPM RIS, 1BLE swipm 4R

> sudo zypper install swtpm

21.4 ¥ swtpm 5 QEMU B2&fEH

swtpm RIH=FLEAMIEO: socket. chardev M cuse, UTIRELNE socket 1
Ho

1. VM BER (W /var/lib/libvirt/qgemu/slel5sp3) HEIE mytpmo BRATF
TZ0E TPM IR :

> sudo mkdir /var/lib/libvirt/qemu/slel5sp3/mytpm0O
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2. 5 swtmp . E¥EIE QEMU RILUEAMNERF XM, i /var/lib/libvirt/
gemu/slel5sp3:

> sudo swtpm socket

--tpmstate dir=/var/lib/libvirt/qgemu/slel5sp3/mytpm0O \

--ctrl type=unixio,path=/var/lib/libvirt/qgemu/slel5sp3/mytpm0/swtpm-sock
\

--log level=20

©) == TPMfRZs 2.0
BINBERT, swtpm B0 TPM frZs 1.2 {828, FHIGURINSHRSTERETE
tpm-00.permall B4, EHIE TPM 2.0 £, BHEfTUTHS:

> sudo swtpm socket

--tpm2

--tpmstate dir=/var/lib/libvirt/qemu/slel5sp3/mytpm0O \

--ctrl type=unixio,path=/var/lib/libvirt/qemu/slel5sp3/mytpm0/
swtpm-sock \

--log level=20

TPM 2.0 IRFSTEETE tpm2-00.permall BREH,

3. BLUTEHLTEEARME gemu-system-ARCH &<

> gemu-system-x86 64 \

[...]

-chardev socket,id=chrtpm,path=/var/lib/libvirt/gemu/slel5sp3/mytpmO/swtpm-
sock \

-tpmdev emulator,id=tpm0, chardev=chrtpm \

-device tpm-tis, tpmdev=tpm0

4. ITITATEL, LRETE Guest REERILAGER TPM 185

> tpm_version

TPM 1.2 Version Info:

Chip Version: 1.2.18.158
Spec Level: 2
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Errata Revision: 3

TPM Vendor ID: IBM

TPM Version: 01010000
Manufacturer Info: 49424d00

21.5 ¥ swtpm 5 libvirt B2&EA
E¥X swtpm 5 libvirt #BEERA, BEELUT TPMIGERME Guest XML FSEH:

<devices>

<tpm model='tpm-tis'>

<backend type='emulator' version='2.0'/>
</tpm>

</devices>

libvirt #¥BzhA Guest ;Bth swtpm. EBEFIRAIFIER swtpmo. A permall XH
=TE /var/lib/libvirt/swtpm/VM UUID HEIERT,

21.6 {E£/H OVMF E&#1iT TPM MZE

R Guest (ERAFBEMNE Y (OVMF), ERER TPM RNELH M, BILUE /sys/kernel/
security/tpm0@/binary bios measurements H#EIEHBE

21.7 KRR
o HEBERIE https://en.wikipedia.org/wiki/Trusted_Platform_Module # TAE_E£E T

BT TPM,

o F6E “LEEIMLAHN" HANBT WMEIE SUSE Linux Enterprise Server FELERFER
EIEIF IR,

o BXUNAER swtpm BIHT, EEREFMR (man 8 swtpm),
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e https://libvirt.org/formatdomain.html#elementsTpm 2 iR T TPM FII¥4H
libvirt #5E

° 637 "% UEFI ZF AT WMfEER OVMF B UEFI Elff.
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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

57 FVHARME, Kexec/Kdump ZEFEMEITENHRARIECIER, PV Guest BB R EAIEE
MITE#ERRIT. NRE x1 TEHEERET XendomU, x1 dump-core #5354 piE% .
JHFETF libvirt BYVM Guest, virsh dump @< EIRIHABRMITHEE,

fZBI AR VM Guest BEEEHRY on crash REREEZOEEBNE. HZEZSESHEN
T EfEHTE VM Guest BEIFRATZANMAAE, xU 1 libvirt FHBIAEIN destroy,
BB EZOEENB RN 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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e Bx x1 BEEEZVFMAESR, 155N xl.cfg FMDT (man 5 x1.cfg).

e X libvirt XMLIRERAT, iESMW https://libvirt.org/

formatdomain.html#events-configuration.
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23 IREEIMWLEA

AHNBUNEIEE FH A SUSE Linux Enterprise Server 15 SP5 1EA B 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 NRIZFENZIRENESN Xen ENIEBIT, IBIBTT YaST 740 > 5|SMEAERF, FHEUE Xen 5
STERRIASISE S
o 7 YaST B HERE > 5| FMEBERF.
o REIASIF BN Xen 175, ARRHEENRIME,
o BEHETH
o NIRGREMRE, BNERMNEN EREEIME PRI ARRFFHE,

o NRICHTEEREREE Xen TN E RIS, BERXNER—MEE. BIERRMHE
PR ERAURYIREIAZ R, TAZERERRAFIREIERT.
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Q iiE: WL
DomO0 MiZLUEIMKERIE1T, ALt irgbalance & lscpu HETERSRMESHRE
4.

23.2 EIE Dom0 RTE

FELABIRY SUSE Linux Enterprise Server hR4<9, Xen ENHEIARNGFLEERERAEE
NAIRERFE 7 ECL Dom0, HERBSEKRN AT, SEHMABEE, AFEXB5E)

M Dom0 #ITREKTLIB T, ITHERREZ L, FtRZEENEEEZA. M SUSE Linux
Enterprise Server 15 SP1 745, FRIABZRABEmSEKINET, M=ZE/9 Dom0 73EE 10% BIFEML
YIIBATEIMID 1GB, 0, EYIERTFEA/NA 32GBHEMN L, %5 Dom0 38 4.2 GB AT,
BAMDZRFHEINIE /etc/default/grub H{EH domO mem Xen s 1TiEDL, B LUETR
dom® mem i&BAENYIBEARTEAN, HE /etc/xen/x1.conf FHEA autoballoon i&
B, XRIREIR1TH.

Z&: Dom0 HERE

73 Dom0 REBHAEERRF EN LIZTTHI VM Guest #E, EXN Dom0 AT VM
Guest IR EmMEEAMEE 1/0 BRSS. 18 Dom0 REH AR, EMNEEEI Dom0 iz
THEMTEOS, —RME, ROZGREERIEMEIMTBIAREARN—IFREHE Dom0
BIREKRD

23.2.1 &E Dom0 NTFHEC

1. BWEFZEN Dom0 HEHAF,

2. £ Dom0 1, A xU info UEBIHEN LUHANARGFEE, IJUER xU list &5
HaE Y a1 Dom0 HEHINTE,

3. Y548 /etc/default/grub #HiE% GRUB CMDLINE XEN %I, FHEE
dom@® mem=MEM AMOUNT , ¥& MEM AMOUNT Bt EHEL Dom0 RARNER, &
K. M3 6 LUEEAR/NENL, Fign:
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GRUB_CMDLINE XEN="dom® mem=2G"

4. ERETENUNABES.

0O #F
BX Xen X5 |SEEBZRTNELSHAT, SN (BEEE) ,F18F “SISMERER
GRUB2” ,% 18221 “Xff /etc/default/grub” .

Z& . XenDom0 RfE

% GRUB 2 H#Y Xen BB EIEZFERA XL TAHELF dom0_mem= 3%
Y, ZE7E etc/xen/x1.conf HEH xl autoballoon, &M,

& VM BH SR, HEIE XT/EESS Dom0 RESIKAYIEEIR.

Itk, SNERIEA Xen $8E T domO _mem= &I, 57 x1.conf HFRAN
autoballoon=0, FiE&M Xen dom0 memory (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, FNFLERERANIKNIZFERXRMEOTHFE.

£ SUSE Linux Enterprise Server B, ERIARBFEPAEN-KAIH VM Guest £/, BTN
REIIN T -

1=
EFFAE Realtek MFZ EREIAMLIEZO, BFEE X BEER vif &EIHDIEE
type=ioemu., RHIEEW FAR:

vif = [ 'type=ioemu,mac=00:16:3e:5f:48:e4,bridge=br0"' ]

xLl.conf FA35T man 5 xLl.conf FIRHTHEX I ELBENEZHAT,
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FEPIME
YNRIEE type=vif EREER SR, [EAFEMLMEREO:

vif = [ 'type=vif,mac=00:16:3e:5f:48:e4,bridge=br0,backen=0" 1]

1RIAFD S R A
MRBHEESIRME AR MET, RFREERBEMESAIA, x| EBEWN FFR:

vif = [ 'type=ioemu,mac=00:16:3e:5f:48:e4,model=rt18139,bridge=bro"' ]

EXMIER T, N7E VM Guest FREAEP—IMRILEEO,

23.4 EoIREIMLEM

NRIEMLET ML, HENSISNEER GRUB2 5|SMERER, BEREFREE
Xen &, BRI BN A] BRI EPALE .

R 4
=

=]

3|2 Xen &Y, domO0 B /var/log/messages HEX T systemd BEFAIRES
AN TFRrIRAVEEIRE R

isst if mbox pci: probe of 0000:ff:le.1 failed with error -5
isst if pci: probe of 0000:fe:00.1 failed with error -5

BRXEES, RACNRTEN, HERERER ISST RahiZF /& N EIMWIRHE M B
RSN T IhEE,

Q iEE: Xen M Kdump
£ Xen H, BAEEEFIEERNERR. NREFEN Dom0 PHMERNIZRERS%A
A7, THBLAEEERFRRELAT. Blt, FERSH crashkernel=size HME
kernel 17, MABEEZITREREMS|ISSE,

B crashkernel 2EBVFME R BEEN AR D MHAGETERE) ,5 18 & “Kexec #
Kdump” , % 18.4 % “i+#® crashkernel HEAN o
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9N GRUB 2 KBHAREE Xen &, BRELREDSRE, HRIUEEEEH GRUB 2 5| FMNE
BF. MRLEBERIAE Xen REENBER TR, 1BIETT YaST MHFEE, EFNHED
JESR ) SRISHERR Xen MM A RS 2081 T R,

SISBAEEERG, Dom0 EIMWIRsBMHETHERSEIFR, MIRERREEALS

m, WEERmLITIFE,

O #r: BrEZ
BN A EBR AR AES TENR, TXMERT, 15 vga=ask &M
51888, BREKAIRE, BFEMA vga=mode-0x???, Hrh ?2?2? BitEARXH
0x100 + http://en.wikipedia.org/wiki/VESA_BIOS_Extensions 2 FEFIRAY VESA 18
=, 0 vga=mode-0x361,

EFFAR BRI Guest Z R, BEHRARSIEIER. Alt, B1EEFig LERE NTP (W4 E]
i)

1. 7£ YaST HikZEW LRSS > NTP R &,

2. EEES|IFHAE BREE) NTP SFPIEFBED, IREIIA NTP BIjalAkS528R7 IP itoik, 74
[EBRETTR.

Q iE: B Guest EMBEIARS
BHNHH TR, FIERTURERST =BT — MRS BT )RR E [E R SthTE]
(FFLLEEfERYE]) » EfFFFE VM Guest R4 _EHIBTIE)IER, 5tHESMER Guest £
HEMLEETEIARSS , SHATR Guest EAENBIFRLETE], BX SUSE Linux Enterprise
Server Y Independent Wallclocks BIFER, 1EBWE 18.2 1 “Xen i

By B

BEXEEEMFAESE, BELE 255 "EEENEINE" o
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23,5 PClE®&

AT DT VM Guest Z4t, BIFERIFEN PClIREIEIRAT AR, NRERNEEE
PAME Guest, (NHRFRISHAXFHEETE BIOS RECELLTHEER , bR "IA.

AMD* #1 Intel* &RiRftItbINEE. *TF AMD &, LEIHEEFRA IOMMU. T Intel TS, IEIh
REMRA VT-do 1BEE, B Intel-VT &RAEFRE UM EEPME Guest fERALLTHEE. NIHRIER
THENZFIEINEE, FLENEREHHNERME— X PC EBNRS

PRI

o BEEFKEFERASEMRKRNTERKAR DMA, XM ERRR, FILEREFRA
RERTFER.

* if8] PCle Mf/EEMY PClig&EY, BIUREFA PClIGEEIEREIED Gueste XIRHIA
iﬁﬁﬁ? PCle iﬁ%o

o BB EH PCli&&EM Guest TIALBT T EIE M EMN,

PClEBNEEERMA N AHE. Bk, E5ISRUMSHBREEERFNEXD PClIgEAIH#
EitEke HR, BRI PClig&ETEIkE VM Guest,

23.5.1 ECEBAEERZRFLUER PCl HEB\

EEEIKL VM Guest B, Ak, 151E1T Lspei -k, FREURERS UKIEK

1. %
iz EHRIAIRIRAY B 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: el000e

EAfIFR, PCI4SH (06:01.0) , HEXBAZZIRS e1000e,

2. IEERRKFIMLAEIR xen _pciback REFIEHIZENE —MER, FMEEUTA
AH /etc/modprobe.d/50-e1000e.conf Xf:

install el000e /sbin/modprobe xen pciback ; /sbin/modprobe \
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--first-time --ignore-install el000e

3. &~ xen _pciback HREA hide ETCRIEHIEE. FEWCEESUTREN /
etc/modprobe.d/50-xen-pciback.conf Xf&:

options xen pciback hide=(06:01.0)

4. EFNBTHERY.
5. AU THYREZREREEIEKIREY IR

x1 pci-assignable-list

23.5.1.1 @ x| #HITHSEIK

AT ERERERNENRS, EeILFIAED x| #THEIESIECRER PCl B,
BTtk Dom0 RE&EZ pciback #&1R:

> sudo modprobe pciback

SAIGMER x1 pci-assignable-add Fi&&EAIHIEIK. B30, EfFI&E 06:01.0 7] Guest
5, BETUTHS:

> sudo x1l pci-assignable-add 06:01.0

23.5.2 B PClig&IEIkZE VM Guest R4t
A@E Z M7 ERME PCHIER T AT HE VM Guest:

REBRMZIZE:
FEREHE, EREXHRARM pci 17!

pci=['06:01.0"]

# PCLIgERHEEAEI VM Guest 4
B LAEA x1 spLEIBYARINE &R PCII&E. ERES N 06:01.0 BNKERNEIRA
sles12 B9 Guest, 1EfER:
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x1 pci-attach slesl2 06:01.0

# PC1ig&FHMNE Xend
BRIGEKARINE Guest, I5TE Guest BBE XEFH ML TRIZES:

pci = [ '06:01.0,power mgmt=1,permissive=1" ]

¥ PClI&EIEIKEE VM Guest 5§, Guest R SRR IS BB B IS EIREHIEFo

23.5.3 VGAH®&

Xen 4.0 MEShRAZIFELEIMY VM Guest L2 VGA B EER28 HiB, Guest AILULMEIE
FIR S MEES 3D AR AI E R E BRI 2R

PRI

* VGA HiBIhAES PCI @M, FbtFEEF R A LEF BIOS 12t IOMMU (8% Intel VT-
d) =¥

« AEXEWIERE (THITENBRNERNERER:E) %5 VA EBEBEER,

o (NZIFILEIME Guest 8/ VGA B, RAZIFHEIMN (PV) Guesto

° REEEZMER VGA HiBH VM Guest ZEIREEF — ERREEHE— Guest T,
BEA VGA Hilf, EESEIME Guest BEXHHFINUTIRE:

gfx _passthru=1
pci=['yy:zz.n']

Hoh, yy:zz.n 2fEA lspci -v £ Dom0 £ FIH VGA BIAZEAC2SAY PCI #2528 IDo

23.5.4 &EiE
EREERT, RF VM Guest HiEI A s thINAE, ATTIRHEARZ N ERPBKRERRTT o

F45i1E5| SHAIEER
F /0 BHIRE X RIEAIES | SHABR P DR —ARBERTF. WMRAFIERKEL 7E+
XK, ARESEGISHEEE. BENERRFEXMER, BUMEESS 10, HiG
EHREERESWTARREER
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kernel: PCI-DMA: Out of SW-IOMMU space for 32768 bytes at device
000:01:02.0

EXFHERT, EEEIM swiotlb HIA/. 7 Dom0 IR SITHRFRM
swiotlb=VALUE (HEr VALUE $5EH slab IT#) o B LU ASURNZEFE K2
BEBEITENAREKR.

Q iE&E: M PVGuest BA swiotlb
E7E PV Guest _EIEE#1T PCIIZEHI DMA 418, HIUERE swiotlb=force RS
#. BXIOMMU H swiotlb EIMAVFAER, BENMHE kernel-source HHY
boot-options.txt X,

2355 BEZER
BEM EN—EHRRMTEX PCEBNEBER:
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 BHi&E

ALEE RM AR RN EN USB igEHiBS Guest, B5—MA AR EAIRINAY USB 12 &1
28, B _MHEREEA PVUSB,

23.6.1 #7IR USBig&

)% USB i & EHIEE) VM Guest Z i, BELTE VM ENARS2: LARIRZI&E. FH Lsusbh @
SHIHENRS LR USB 185
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# lsusb

Bus 001 Device 001: ID 1d6b:0002 Linux Foundation 2.0 root hub

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

flen, EEH@ Dell B4R, 3L vendor id:device id (0461:4d15) H8IEEI&EITIC,
L bus.device (2.3) #§XIEE B e, FIRBERAISE, TN x1 SFHRFHEEN/H
M=

23.6.2 1EIIRY USB 18

TEIRPARY USB R, 18&IEE (QEMU) =M Guest ZIIRIARY USB 1£H83, 7S, K& Domo
1= USB 1285, M USB s8<R1E VM Guest 54| USB ig& Z a4, WA ENERTEE
IR (HVM),

fER usb=1 ETSAEMEY USB F£Lkas, AA/SfERA host:USBID EEREXMHHIEEIRET!
KRPBNGE URHE MRS, F90:

usb=1
usbdevice=["'tablet', 'host:2.3"', 'host:0424:460"']

23.6.3 FEME PVUSB

PVUSB R EMEEALSEIM DomO EUEHME Guest B9 USB BiBMIHT /7%, 881 PVUSB, ]
LB Ffh S 0 USB 18 &7 IN%! Guest:

o TEOIERIEETET AL B S RN

o Y VM EEFEIETRNEE BN AR
PVUSB ¥ EEsbl L BTN fFimiE . PVUSB 245 USB 1.1 #1 USB 2.0, i&FAF PV #1 HVM
Guest, EffA PVUSB, Guest iERFAFRFEES USB giilm, HFHH Dom0 HEEH USB f5in
5% QEMU FEEH USB [, 7 SUSE Linux Enterprise Server £, QEMU BER&K{T USB
[Gifio

M Xen 4.7 FFA5INT x1 PVUSB ZiFFHHENZ I,
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EERENXMHH, A usbctrl # usbdev I5XE USB 1=HI28F] USB EMiLE. 0, F
HVM Guest:

usbctrl=["'type=qusb,version=2,ports=4"', 'type=qusb,version=1,ports=4"', ]
usbdev=[ 'hostbus=2, hostaddr=1, controller=0,port=1', 1]

=
‘ﬁg’ ya )\

EEIE PVUSB g &MIRMEN, iBEA usbctrl-attach. usbctrl-detach. usb-
list. usbdev-attach #1 usb-detach F&<, #Ia0:

BIERRA 7 USB 1.1 HEE 8 PimBY USB 1=Hl2s:
# x1 usbctrl-attach test vm version=1 ports=8 type=qusb

A EIE— AT/ controller:port, ¥ busnum:devnum 73 2:3 B9 USB & &1E1%E1Z
w0 ; e LI$ERE controller # port :

# x1 usbdev-attach test vm hostbus=2 hostaddr=3
EHHRIFRE USB =528 USB 1&&

# X1 usb-list test vm

Devid Type BE state usb-ver ports

0 qusb 0 1 1 8
Port 1: Bus 002 Device 003
Port 2
Port 3
Port 4
Port 5:
Port 6
Port 7
Port 8

DEERIZE 0 s 1 FHY USB i%#&:

# X1 usbdev-detach test vm 0 1
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EFREBMR dev_id BYUSB #zHg8, LUIRE THIFRE USB 19

# x1 usbctrl-detach test vm dev id

BXFAMEE, BB Whttps://wikixenproject.org/wiki/Xen_USB_Passthrough 7,
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24 EIAMSS

VM Guest RAEE @I FENH RS EHAh 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, AJUERITERROANYIEIRS 28L&, £/ YaST 8y Install Hypervisor

and Tools EIRRZRE Xen VM EHIRS2E. HWIERRFRAMGTIAEEIMWIAES, BIEH
FABRIA R T BERI RN o

WRFER rpm 3 zypper FEHRET Xen VM ENRZSEFAENNGE, WEKNAARRES
EREEAFITM, HEBET YaST 5elo

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—MRERS, BBRE 0117 W

24.1 Guest RGHIMLEISER

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 @

e Realtek 8139 (PCl)o XZ2ERIARIIEINM T,
 AMD PCnet32 (PCl)
e NE2000 (PCl)

e NE2000 (ISA)
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* Intel e100 (PCl)

* Intel e1000 R EHT4E = d €1000-82540em. e€1000-82544gc #1 €1000-82545em (PCl)

U EMEEOSEHEREED. BTFETMBZOEHRLTEFE—R MAC ik, FIEERX
LE3Z A LAY Xensource 18K T —MthbSERE,

O &R EBMLEDN MAC it
REHMEIRIR PRIRIA MAC HinHED & =632 2T 00:16:3E:xx:xx:xx BIFEAN] MAC i,
—RIERT, BT MAC it E R Z BB A BERGH —itilt, B2, WREHN%E
MRIEE KR, HEZHRERFYL MAC HIIHEIRA ISR, & A AFohig kX it
3k,

HITFIRE RS EIER, FE Dom0 PRI EE#NEOEZE ETEIE1TAY Guest FRBYMENLAK
MigE eI aeR BB, AJLAM Dom0 A& RIFRISIER. i EINILEEREFHRRAN
vif<domain number>.<interface number>,

g0, 7£ DomO &1, ID 9 589 VM Guest B9 =1EO (eth2) BUIKERBRFRE vif5.2, EIREX
Fﬁﬁﬂﬁﬁﬁ?uﬂ'ﬂﬂﬁ, iﬁiﬁ?ﬁ 1p a ’néri/%\o
REBMAELSEXRIEOEZRZIMINFNERES, 8 Dom0 PiRETHER, BEXHT
A R NME OERE RN FRIE R, 75317 bridge link 83, HitHAJAEN FFAR:

> sudo bridge link

2: etho 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

HREIPEET =N bro. brl # br2. H&iH bro M brl {FMT —NESZHLL
AW, D7HIZE etho # ethl,

24.2 Xen RETEHBIERHEH

AJ LR Xen 19 B ATEES] Dom0 RERET ENMEMA, A, YaST BelEFaERFMZHIL
RE, FEFHNEEXFHITAENRES EERLIRE, B, HESHTEHSREER
KFTRLo
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REERERE IP #thS, UTEREZEER. T2 aeMEM DHCP, EX VM Guest 1
VM ENARSS 28 R EBLIUAIE P ol

ZeIERAI Guest, REBEMTEMBITMEMHENZEANBEMNLSE, BRITUTI
2, BAMFERE—MERTEMSER VM Guest, g0, VM ENARSS2EE 7 earth, 1P 7
192.168.1.20; VM Guest &7 alice, IP 79192.168.1.21,

318 24.1 . ECER&AC IPV4A VM GUEST
1. HafR alice BxAH. A x1 aLXHEE,
2. £ VM APR38R earth L HERNEEE :

a. BlE— 1 ATRERENHIERIED. Altt, BRIREEUTRAEHN /etc/
sysconfig/network/ifcfg-alice.0 Xf:

NAME="Xen guest alice"
BOOTPROTO="static"
STARTMODE="hotplug"

b. BREBAH IP#X:
i. £ YaSTH, HEIWEILE > B,
il. WENBREIETE, BUEEMA IPv4 EAFER IPv6 3 A3E,
iii. FINGEFHRE YaST,
c. BUTEENATF firewalld:
° 3§ alice.0 ANMIBI AHKIFFYILE

> 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— SRR alice B9EO. ALk, HHLUUTITARME /etc/
sysconfig/network/routes MIKE:

192.168.1.21 - - alice.®

e. AR VM EVARS FBEFI RN R HAZXNERRRIE O, 157E earth LA
proxy arp. LA TTARMEl /etc/sysctl.conf Hi:

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£A x1 console DOMAIN ¥JF5 VM Guest EZIEHIGE, AEER.
b. 16& Guest IP @&BIRE 192.168.1.21,

C. 3 VM Guest IR FE#E VM VARSI EVIERBMEIAR K, ALk, FEUT
177%E /etc/sysconfig/network/routes H:

192.168.1.20 - - etho
default 192.168.1.20 - -

5. &f&, MM VM Guest ZIFMRtH RBIMAERE, LURMBILEE] VM Guest BYER

243 tIERRMEIRE

BIEEIRMEILE S IR RBRIEEIIREEN. Td, fEERNEZEENTRE
proxy_arp, FEFELHAEMNARE. B IP ik 192.168.100.1 HEHEFHNIE bro £FH
HSHIMBZOR Guest (Z7 dolly) BIEEMEIRILS, FHMITUTIRIE. ATELESR, Ltk
G B LM Guest 1B/ fE BN :

3318 24.2 | EREEEC IPV4 VM GUEST

1. £ x1 shutdown DOMAIN XiF VM Guest &%,
2. £ VM EHARS 2 LIEENEEE

a. BlE— " RATRERENHIERIED. Ak, BRIEEEUTRASTHN /etc/
sysconfig/network/ifcfg-dolly.0 Xf¥:

NAME="Xen guest dolly"
BOOTPROTO="static"
STARTMODE="hotplug"

b. 4RiEXH /etc/sysconfig/SuSEfirewall2 , fEEAFRIUTEE:
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* ¥ dolly.0 7Fh0%) FW_DEV_DMZ HAVI&#H:
FW DEV DMZ="dolly.@"

o FERAIERTHEREH:

FW ROUTE="yes"

o TEB BRI

FW_MASQUERADE="yes"

o ERIBIASEZHEIRIB LS

FW MASQ NETS="192.168.100.1/32"

o MIEIRBISNREFRRILE :
FW_NOMASQ_NETS=""
* &G, ERUTLERAE:

> sudo systemctl restart SuSEfirewall2

c. A dolly B3O ARII— 1N RS H. Ak, BIELULTITARMEl /etc/sysconfig/
network/routes BIEKE:

192.168.100.1 - - dolly.0
d. ERAUTa<HEMBEN:
> sudo systemctl restart wicked

3. 4k4E5ERE VM Guest BY Xen ERE,

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,

1TRME /etc/sysconfig/network/routes HA:

192.168.1.20 - - ethO
default 192.168.1.20 - -

5. &fF, MEXM VM Guest ZISMER1t F LR IETE,

24.4 WRECE

£ Xen RAI AR ZAITTHINSERE. UTRERIAREE:

24.4.1 EPAMESHRYH TR

a. £/ x1 console DOMAIN #¥JH5 VM Guest EiZEHIEHIE, AEER.

C. 79 VM Guest feft AT &R VM ENARSFHIENERBMBGAM R, ALk, BT

£ Xen A, fERILAPREIEEIA Guest FEIA RIS AT EA RIS T iaRR., BECEIZIRE, FE

WEBE 51T U —Xen BEETE” A& VM Guest BiE.
FREXMHS, LEREEDEMUMTIIESE. BB TFR:
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vif = [ 'mac=00:16:3e:4f:94:a9,bridge=br0"' ]

ERNMBRAERRE, RN TRAREEREFRRINSH rate :

vif = [ 'mac=00:16:3e:4f:94:a9,bridge=br0, rate=100Mb/s"' ]

REEBIN Mb/s (BFVIKIER) 3 MB/s (BRIRFTE) . ELERRAIH, EMZEOR
BRAFRIRES 100 KL, BRINBERT, Guest 5EIMAMITZ BN S B %A R,

BEERLUBSIEER T E X ER i E R BRI IT A

vif = [ 'mac=00:16:3e:4f:94:a9,bridge=br0, rate=100Mb/s@20ms"' ]

2442 mHANSRE

ERISEROLNRE, FHER— AN EARERF iftop, ERELXREFETRHAIMN
%DILEO

1B1T Xen VM EHARSE280Y, BEEXZHMIEO, Dom0 FFIFRIYIEMLERIE O ML
#, 90 bro, BELZNAZ LAGEREXE, BERMATYIBEONFERE, 1B root
B E1TRIRHERU TGRS

iftop -i br@

B IEMASTE VM Guest BUISFRNESIZOHINMERE, BIRIEIERENMZEO, flg, ZisMID
795 IR E— N UKMIRE, BEAUTHS:

ftop -i vif5.0

ZIRH iftop, i5¥& o %, FMDI man 8 iftop FNETEZETAAIITHIE,
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25 BEEIMEHFR

FBRTYEREINE libvirt FE (FE 11809 “FEH Libvirt EEELIAN7 ) SN, EERILITE
TR ER x1 TEREIE Xen Guest 1,

25.1 XL—Xen BIETH

x1 EZFEHATEE Xen Guest VT E, EESTE xen-tools HHEH, xL &EF
LibXenlight F, ATBFHITARAVSHEIETL(E, FIMeIE. SR, EEHXAH. RE root
BRPZ8EmIT X1 &,

J- ==

Q =
x1 REeEBHAE XHEERIEITH Guest iH, WIREA Guest HFKIE1T, WELE
fEA x1 KEEE,

O &F
AT RVFBFSEGEREENE xm GLIERMERSE Guest 17, BaiFi1EiY
£/ libvirt B9 virsh # virt-manager T8, BXF¥HER, HERE || 25

“4EF libvirt EEEMI”

x1 1#21EK#F xenstored 1 xenconsoled RS, EMRTES|ISEGH

> systemctl start xencommons

etk xU FRriRRIFRE SFPiE.

() =7 EENEHFTIEE xenbro FHF
ERERNMERED, BEINETIE—IER xenbro M, LB Guest i3
SRATE % TR,

B x1 spSHNERSEHIT:
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xl <subcommand> [options] domain id

Hrp, <subcommand> @EE1TH xl 5%, domain_id B15IkLAIHAY ID RS HEMHEIE
i, OPTIONS FTT4FETFan<HIED,

NEAA xU FHTHTEIIR, BEBIT x1U help, XFE S, FHALUERAMMSEK - -
help FREXEIFANEEN, x1 WFMIIFRME TEXEN FirTRIFARER.

Bign, x1 list --help R27R list s SR ANFMEIRED, &6k, x1 list HTRE?
PR EEWIBYARZS.

e

> sudo x1 list

Name ID Mem VCPUs State Time(s)
Domain-0 0 457 2 r----- 2712.9
slesl? 7 512 1 -b---- 16.3
opensuse 512 1 12.9

State ERIETE MM BENESERETT, UNATHMRS, KEBIRSA r (EEETT)
Mb (B , Hb “RE" NERRZITENEESET 10, HEHTEFRITEMREML
TFHRERS. BXRSIRENEZAT, 52 man 1 x1,

HithG AN x1 e EFE:
* x1 create, ATETLHEMNEEXERIERIMN.
* x1 reboot , BFESISEML.

x1 destroy, BT iIBPZ&LIEEINL,

x1 block-list, BT EREREIEIWIBIFIE EIMIRILE,

25.1.1 Guest IHEIE X
A x1 g, 8NMEEEEHENAEEREX S, AT EELEEEXHNIIABREN /

etc/xen/ o

BB — M A, EEE% D KEY=VALUE X, FL@EENERN, BREERTF
£ Guest, THELERFEATHREN Guest KB (FEBIMMLEREINYL) - BRIUEEER
SIS SHHNFERE ("string" ) « HFE. HRE, HBEEEHESTHZMEN
IR ([ valuel, value2, ... ] #=R) »
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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. SIRBEESH (MBEREME) , FEEEES Jetc/xen/ BR, Bl /etc/xen/

domain name.cfgo

2. 7T auto/ FEHRFEIE Guest IHELE XN S #EiE,

> sudo ln -s /etc/xen/domain name.cfg /etc/xen/auto/domain name.cfg

3. R4 T XR31S8S, domain name.cfg FIENXH Guest HEE B,

25.3 SRk

£ Guest IMECEX AR, ERIMEXERE—AIE X NEGFRBHRITHIRE. fld, BEH
BEEXNEBETERSD, BFEREEXHFEETE—T:

on_poweroff="restart"

THERZ Guest HAIFIE X FHFI&:
FHTIR

on_poweroff
BEEHBEITRVERNITH AR
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on_reboot
HIFERMFHRME T IEKRES | SNRERBEN ERITRIIRE,

on_watchdog
LigHT Xen B BB MEH B ERITHIZE,

on_crash

iR ST E R TRV E,
FFXLEEHS, AJUENX U TIRIEZ—:
HEXIZETIFR

destroy
THERIE

restart
HEE, FIRIRAMEEREECIZ .

rename-restart
BB BRI, ARIIRASRIGHERREECIZHE.

preserve
RE ALUOEZE, UEBEER x1 destroy HFEHRK,

coredump-destroy
BRI ES N /var/xen/dump/NAME , ARSEHERIZIF.

coredump-restart
Bz ES N /var/xen/dump/NAME , ARERBNZIH.

25.4 BIERIHENES

TRI AR Guest IECE X RIS MIFEEN BT8R (TSC) (BXIFHER, BES
WE25.1.17 “Guest HEEEXH" ) »

£ tsc_mode RERILIEERE “ZH” 1T rdtsc 15< (RERIR, 1B TSC BURE N AE
FERTEALERIETT) , REENXLEIES (WBARERIE!T, BlEErIEZEIRm) -
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tsc_mode=0 (BXiA)
FRILEERHRIEREIETT, FREAULMNRESRE — EXFHER, 50
https://xenbits.xen.org/docs/4.3-testing/misc/tscmode.txt @,

tsc_mode=1 (JBLRIEIM)

SNR TSC HRE N ARFIETIETT, FEEMBEEZENER THMEETE, BEAL
KB,

tsc_mode=2 (FKAFIEM)
DRI VM RIGTTHIFR A N ARRFE B EERN TSC H ERERS R, BEALE
B

tsc_mode=3 (PVRDTSCP)
BRI (B2%) & TSCHENBRER, URNFRMIEEEITHREEEE — FfX
BRI N FRTE R E#B A TN BE TS R ISR TSCo

BEXBEEEER, B8N https://xenbits.xen.org/docs/4.3-testing/misc/tscmode.txt 71,

25.5 1RTFREIAL

312 25.1 | REFEMNB SRR
1. BRBRENEMIIETIET.
2. FEEHIFEHA

> sudo x1 save ID STATE-FILE

Hr, ID RERENEMNID, STATE-FILE REAREREXHIEENET. il
BRT, SEEIEBENRERE, ZABAEET. €8 -c IERFREEITIRE, BIEE
eNelFe PSR Sy il o8
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25.6 E R

312 25.2 | RS EIUNEY HEIRES

1. BREME NS R R R R AR B,
2. EZHIFEHHN

> sudo x1 restore STATE-FILE

E:EFI: STATE-FILE ZE?EHU{%T?E’JWZ_JKID\Y{q:O i;ET_'l‘j_E):E‘klkjlﬂ‘ﬂLa:J:{f?'{klu\o
EmEREEE, EER -po

25.7 REHMIIATS

BILUBEEE x1 list s PHNERKETEMNARTS, ERPUBFHESEAETR

&No

° r - IEfEE1T - EMWIERIIETEETT, AEEEDENER,

b - 2 - BB ESEREIT, BEXEIET. EMMWIEREFRT /0 HEFLEI/F

p - BEF - EIMIEE T, EPWAZSBLEEREFRE, BNERENEDEHNSA
R, BIgNRTF.

s - BEXH - Guest BERRIEE XA, BESISHEHER, HEEMIIEERFL.

c - BEE - RPWIE R, REIBITo

d - BIEFEA - EEMILIETE R ALEAR 5T
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26 Xen FARIZH

26.1 KB insy Bl E i E
HECE XA Xen BVHEEIEE A NIFEER, MUUTROIFR:
disk = [ 'format=raw,vdev=hdc,access=ro,devtype=cdrom,target=/root/image.iso"' ]

tE<SETF /root/image.iso HERMEXHE X —MEERIRIGE, Guest BiZHEMN A
hdc, REEXNEHITRIE (ro) ki, KEXREN cdrom, XA raw.

TENRFIEX THENILS, BEANEEHKNUEEE:
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','..."' ]
SR
target
TRIRIG BB B LR PR R R 1R

format

BREGSIFRIME T FAINMEA raws

vdev
Guest BEEINEINIEE. ZFMEN hd[x]. xvd[x]. sd[x] &, BEXEZAT, SN /

usr/share/doc/packages/xen/misc/vbd-interface.txt. LWEHEHEN.

access
R4S Guest FUBGE A FRIFERXERIRE RN, ZFHNERN ro % r (RiEAHE)
X rw 8 w (GEEiE) o XF devtype=cdrom, ZRIAMER ro; WFEHMIEESE
A, BIAMER rw,

devtype
REREPNILERE, ZIFHIERN cdrom,
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backendtype
EFEANRREM. IFWEN phy. tap M qdisk. —RRARISFE LR, FHARS%
= BohfE EimEE,

script
EE target AEEMNENREZ, MEEHARITEFBERENER. MRIEENMZ
XHFRIgELITERR, BIE /etc/xen/scripts REWIZX M, XLEHMABERZ N

block-<script name>,

BXIETEMHBENIFMAER, 2 M /usr/share/doc/packages/xen/misc/x1-

disk-configuration.txt,

262 MBI HEIRE IR B RN

SMSAMEEREGE (FSNE 2617 “BYEEMEEEMREEIEIEE" ) 20, Ehall
R A £ R 0 R AR B

TERI ARG BENERST —NERA T 21 Ceph 28 cephx H1H3EIER RBD (RADOS 3Ri&
&) .
disk = [ 'vdev=hdc, backendtype=qdisk, \
target=rbd:libvirt-pool/new-libvirt-image:\
id=1libvirt:key=AQDsPWtW8J0oXJBAAyLPQe7MhCC

+JPkI3QuhaAw==:auth supported=cephx;none:\
mon_host=137.65.135.205\\:6789;137.65.135.206\\:6789;137.65.135.207\\:6789" ]

THEZE NBD (WERIZE) HAEIRGRGI:

disk = [ 'vdev=hdc, backendtype=qdisk, target=nbd:151.155.144.82:5555"' ]

26.3 ETXHRIEMEENES 1SS

SHEMIIETEETH, ESMETXHNEMEERSSAENLN—TETRE. FRIAER
T, ENEZAWSEA 64 MOFigE.
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EEIN ERANETESE T XU ENERE, LB R U T ETURINEIENS /etc/
modprobe.conf.local X, RiEMEIBREITIRFHEZ,

options loop max loop=x

Hep, x BELIBMIEIERENRAKE.
EMERHIERE, BESRAIRER.

O &7
N rmmod loop #1 modprobe loop AJLAEHIEFBHILEHIRIR, R rmmod it
£, BHHFAENERINLE, HESISIHHENL.

26.4 JFERISERIKR/)

RETIAAZERRI LA VM Guest REUARMNFHIRIZE, BENESENMERENNERIZERN
R/No YIRTEERE VM Guest HAIBIELZMY T LR RFELR, NN IZFESMEREDL

o EFARTLUEMANBIIRIS S, BHEEA LVM IRENXHRFRE,

o AEF VM Guest AZENIKE DX, MeEERFERATIRERNEBAXHRAS. Hi0, EiEGF
B /dev/xvdb, MA@ /dev/xvdb HFHRMN2 X,

o MIRBERANXGRSGARA. B (B0, €A Ext38) , BIKHFRLEINEES BE
BEXHRFEHIAR/ N HP—DEIUEBANIARRXNHERIXAHERSAZ XFSo EIKER
RENARNG, R xfs_growfs asLBEBEXHRFRIAR/N. BX XFS HIFAER,

E% 0 man 8 xfs_growfs,

TEAEIEIKLE VM Guest BY LVM IERIAR/ING, VM Guest =ETNFREMBIAN. ELFHRITHIM
1RVESH VM Guest BUZEBIFT R/,

ERAXHZRREE, BEA—MEIFILEM Guest HEIRIEX 4, B XRIFEBZIREGRIA/NA
K VM Guest RIFFA/IMERBRIFAES, BSWE 2827 “HHIRESIHFIEETE" -
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26.5 ATEESRFEDFEAVRIZ

B LAEBII AR EBESRFEA R, 0 domd ( “SRRETIERF — ZHE" ) REMNBEEIR
1B, SIEMEERY RAID EEMZ EA LVM IFE, SHEWETT LVM IMEEM 2 E893R4E RAID
£, XLEHARBETE xen-tools MEBH, LG, AILUIE /etc/xen/scripts HKEIE
:

¢ block-dmmd
¢ block-drbd-probe
e block-npiv

EENXEERAS, AILATERIRIGE R4S Guest ZAITEASIMBar SHITX LI B ERIFE—
BT F,

g, REeERMERREIEE script= BEXLEMAS x1 5% libx1l &£&5FH. IE, AU
B EHER <source> TTRPISTERMANEERZBIR, BXLRAS libvirt EEER. 5l
a0

<source dev='dmmd:md;/dev/md0; lvm;/dev/vgxen/lv-vmOl'/>
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27 ML ECEEDAIRE

AT RNABNT AR BEIRACIFHE KRS E MRS RNSRAEEESMNEE LT, X
ERBNERNSEER, AFEWEFTRRIFIEEIAESER Novell, Inc. #3255,

27.1 A CD %XEXES

BTGB EMWIET IR B REPA CD 1REXES, tBRTLUREEA CD IRERSEAIMNEILE EPL. EPA
CD REX28 T LAE-T43E CD/DVD 5% ISO Bf&, A CD BRI TIEANRIEE B FEINER
EEPIREERT R

27.1.1 FEPOTENLERIES CD 15REXEs

—B¥EPTENRZAIUES 100 MHEER CD RS ME M EMRIIG S, EFEMT
B L, B CDIREEESR CD B RARIFHITRIRIGRIMEINEE, B CD REXEE AR A
F A CD BE AR,

HRSEFESITEN LR CD 5, BINMEMHAEBRER CD REXEE.

F ML Guest BTLAER devtype=cdrom &&EE, XaJUE—ERE _LRIPEL CD 33EEX
BT, HAWEMR CD, BEERLUER eject sa+TH CD IREXBRHIER

27.1.2 ZEHNTENLRYEHL CD 32EX2E

—A2EMITENRZ A UES 4 MHEEM CD RIS EMBEM ARG E. SEMITE]
ERYEEIA CD IREXSERGAIE CD RENZSE— 5 RY CD #1TR B,

¥ CD EAENITEAN LaVIE CD BEXER/E, EaETYIE CD RS (Bl /dev/
cdrom/) RYEEH CD IRENZZBYFAA REHMIVER T LUREFENRY CD, RISIBIERFRAE Ao
Ihee, CD NZ=BmEREXGRAR, EP CD IREZEARIATME CD EA#E. eflicE
HNRTEE
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27.1.3 ZMNEEPA CD 3REXZR
HE# CD IRERERAT LU F 4B CD SRERERHEY CD, HIATLUET IS0 B

1. BHEREIMIETEIETT, HEBRERAETHSIS.

N

w

. £ VM Guest FRER—MITRIRERRIRIZE, B0 /dev/xvdb,

iy

. ERIEERSIRE Guest BY CD 3REXE3Y 1SO BR{R,

u

B, Guest & alice:

o

. FEIRBRGSCAHRY, IEEEA T <!

=~

. WRORIGE (FIE0 /dev/xvdb) BENEARINEIEIAILA,

o

. MRENIZITRIZE Linux, TBEFERLTRIE:

N 1s /sys/block ZEEEIW A BBIFRE R,
RIS CD RSN S BRI S AV EINELEL, HI40:

/dev/xvdb

b. HNGEFAMENIEENEES R CD 5 1SO MGAIE <. U0,

> sudo mount -o ro /dev/xvdb /mnt

=95 CD #E#HEIRA /mnt BUERHR.
REPAMINZ 1Z P LUBS 5 RE RYHE R R B A 1% CD BX 1SO B

9. MNREHWEITHIZ Windows, EESIFEM.

271 ANNEEHA CD 332HY 28

> sudo x1l block-attach alice target=/dev/sr0,vdev=xvdb,access=ro

. YEFRE CD AR CD 1REXEE, SNERFRER 1SO BREEHIZ] DomO FIiARAIIE.

. fEFESE CD IREXEREY, EEEA LT8R CD 3EENEE45KEE VM Guest, TELET )

> sudo x1l block-attach alice target=/path/to/file.iso,vdev=xvdb,access=ro

a. TEPWIRITH -G, AFEA fdisk -1 RESEEBRINTI&E. EHA

SLES 15 SP5



| RIAEI CD IEINRER 277 My Computer 254,

27.1.4 EFRESA CD 1%EXZE

1. BHREMIIETE!T, FEEBEREBETHSIS.

2. SNREEHEDA CD 3RENEE, BRI RERR HENE,

3. 7E Guest SRIERIEHNME PN x1 block-list alice,

4. N\ x1 block-detach alice BLOCK DEV ID BIM Guest FERRIZEINIEE. W
FZIRIERM, E=AM - LERHIERR.

5. BB IR LS CD,

27.2 mIRIFAGE

HLRE (FINESVRAREZSRNEE) EXSTHITBEVAREMWNEMNES. BEHE

o IMEKECBBEIN headless , EEFEHETZEAREIE,

HARERE HRMEAEIE:

& X Window 2RSS BIEF£@
MREEMHNEN L LZETEREZ® (5130 GNOME) , &@rILUER VNC BESBXEN
MIEEER, T EN L, A tigervnc = virt-viewer ZEF I EERHE
IBInFE Guest If18,

787€:
BRI MR BAER ssh S SEREIEIMNENFHIHREEF AT &, RE
BB x1 s REEFEIN, URFFEA virt-install spREIEFTEMNL

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 :#

# BYEIKGEMAE UNC ERRIKROS,
M DomO Z5MYIHEHLIAEIE VM Guest BY, &AL TIEE:

> vncviewer 192.168.1.20::590#

7254, DomO B4 IP #hitg 192.168.1.20,

27.3.1 [EEPIIIER VNC EESIHROS

RE UNC EEZSRMNZERE—NAANROS, BENMZASEREMIIEKIEERN VNCE
BEmLS,

E1E VM Guest HEASERIRO S, 1BmEEMIIE X1 IRE, FHiF vnclisten BEXRAFRE
HfE. MimAS 5902 A5, BIERE 2, HARFZBENL 5900:

vfb = [ 'vnc=1l,vnclisten="localhost:2""' ]

BXIRIE Guest A x L ISBERIEAER, 1IBEWNE 2517 AU —Xen BETE”
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0O &%
HIKRARIHEOSA#SRS VNC EEFSFEIRIEOSHR, VNCEERERANZR/NE
A AR S,

27.3.2 A SDLMARE VNC &EE2S

NREEMEBWENIZH QA REMNNEREE FRAZtisRs LibeE) , NER
SDL MARZ VNC &EE2F. BINKZEEREN, VNCEERREER, EMR—GITENES
SHEAY, SDLIREEIR,

BIRENFIAER SDL AR VNC, BN TR EUEMWNERRES. BXIRHAE, 551
#2511 AL —XenBIETH” ,

vfb = [ 'sdl=1"' ]

BIicfE, 5VNCEEREORE, X SDL @A LLEHL.

27.4 [EHNER

BEIEME, ENSRIEEDWINKELIE—15 keymap TILECREIEE. WRKIEE
keymap I, EHWINREFIRINAL “HE (EE) ~

ETEEMVIHFR keymap T, JETE Dom0 ERIAL TGS

> x1 list -1 VM NAME | grep keymap

BALE Guest FEINEE, BFERUTBER:

vfb = [ 'keymap="de"' ]

BXZEFNBREHAEMNTEYIR, BH8W x1.cfg FMTT man 5 x1.cfg B Keymaps F
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
HERE Guest WIERME FIRE=EFE Dom0 B9 KE CPU EHA. i, I&E VM Guest NERIZ
AT SERETES, VM Guest FIMEEXM FIL X EZEST TR BREEE,

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 L A CPU RRAI R SRR
£, 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%, TER domd _max vcpus=X EBEI Xen 51F17. Ak, ERFLUTITRME /
etc/default/grub #:

GRUB_CMDLINE XEN="dom0 max_vcpus=X"

R /etc/default/grub BEEEIEET GRUB CMDLINE XEN B91T, &R
dom@ max_vcpus=X EBME/IT.
= X Bt Dom0 THR VCPU #HE,

2. BITUTH<EH GRUB2 BEEX S :

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

3. B5|FUEERE.

4., T—FZH Dom0 &1 VCPURE (B¢ “BlE” ) BI—MIELESS,

> 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"

U ERBIA VM Guest DEET 2 NERLER, BIE=THMENMREE (M0 FFHEERENSE
2 % 3 1) o MREFERRESHIENIERE, BER cpus="2-8" F.
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

LERBIAIZ Guest 72EC 2 & AYIEANIERS, HIEHE VCPU 0 M 1 548 E EIYIRA 2R 2 7
3, MAEKNEEIK:

> 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, FLINEENERTEENMUE. XLEINEERDVAER, EERENRHRAIEESM
YSHIPER.

27.6.1 EES|IRNEANSITIEE

SERYIEEMN—, BRNFEEMEMIZEMIE VM Guest BHERI5|FiREHR5|F% Guest.
MNFEEPITEN, ST x| BBEXHHREERA boot SHFKEESIFIRE:

boot = BOOT DEVICE

BOOT DEVICE BJLAZ c¢ (FRnkE&) . d (R'RCD-ROM) B¢ n (RTFMLE/PXE) o &EILL

EEZ MR, RARKIEENINFZIHXLEED, F40,

boot = dc

M CD-ROM 5|%, 3N CD-ROM AHI5|F, NIELREIGELR.

27.6.2 BN Guest Y CPUID

ER VM Guest \—5& VM ENARS2[BEHE IS —E VM ENARSS2E, VM Guest RFERBEERAX
A VM ENRS B RS LIIRIRMAY CPU TRk, WNRME ENLAIKFR CPU RE, FIEEH
E/B50 VM Guest Z RIBREI R LEINRE, XIFERILIEM S V28T VM Guest, X F2mEM
% Guest, ATLUBTECE AJE Guest MY cpuid FRSEIULEA,

ERMTHELHEI CPUMIER, E&E%E /proc/cpuinfo., HREEEXHH CPUMFIEEE

[ -
=8,

BEMEX CPU, 1FHEE CPU N ERIMEN cpuid EXo FTMELTMUSIREUXLETE X :

Intel
http://www.intel.com/Assets/PDF/appnote/241618.pdf #

cpuid = "host,tm=0,sse3=0"
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EZEN key=value MEVESHFEFIR, BIEML host —iA, —EBEZHFE, HMFRE
BEZHERRAFANENFR. BX cpuid BRTETIR, 55 man 5 xl.cfg, AIfE
A T EEE AN AL

1

Rex B IsREI A 1
0

KX B (I5RE A 0
X

ERRRIARERAYE
k

ERENEXBE
s

5 k =, ExEIBEREE

0O #F

EigE, IRMAL 0 FIaMBREITERE.

27.6.3 1870 PCI-IRQ RYEKE

WREEEEN DomO0 F1/3% VM Guest B] BRI PCI-IRQ FIERIAERE, T LUECR Xen %
%17, EAHS extra_guest _irqs= DOMU IRGS,DOMO IRGS. F—PEIEHF

DOMU IRGS RFiE VM Guest ARBIEF, HZNANEHF DOMO IRGS (FiE®HEES) B
F Dom0, X VM Guest BIIEEAR SN Dom0, RZIFA. a0, BEEARER VM Guest BY
15 T8k Dom0, EfER

extra guest irqgs=,512
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27.7 ECPUIRE

Xen BREERFZRFEMN CPU RINFE R RERMIE CPU R, EESMIUIZHEZMEIZN
#IL CPU B, FEIX CPU AILER—12D ERIRELAZFIETT, EILSBEERM, E— 42
FRIZTTRIEEIA CPU B RERIRER R B H A2 RRVH RN CPU FRAITIRER EER M. 4N
RXLEW CPU BFTARRY Guest R4E, XL Guest AIgeRMEE R M, BAZMBARER, M
Guest CPU BISSITHINES, FIEBLEENLFEANER,

JEAERIERT LRI, ER]LAGEA Xen 5|1 RS HES I SHNIEENE

sched-gran=GRANULARITY

1% GRANULARITY N5 EHp—In:

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
1 CPU RISTWRE, BIMEFESEEITHEM CPU BARFIS,, IHERERIR MEUR
F Guest RARBPETEIZITHERMGIIER E,. TERIPASTHIARZEHRZEGIF, MERH
METERER (CEREASREREAENERT) hEABLEE (FREZOURE—
#%12) BER—L (358N https://xenbits.xen.org/docs/unstable/misc/xen-command-
line.html#smt-x86 2 EHY smt 5|FEM) o

socket
NEEZEFLIESE CPU H{HfELT .
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28 EIEMES

28.1 3|FN#es

5| FINHAE G I RIS | FHIE1TH TN &R LUER YaST SiE B HiRmiE5 | SN E
BEFEEX M RIENRS I SMERRF B M.

TR LA S YasST » 241 > 5| SINEFEF1518) YaST 5|1 RMBiERF. RS INEZF LR
&, AREEEE Xen RIZEVTIEAZIASISE .

SISMEHBRE >
SISAEERD)  AEEHK | SISMEEFENL)

e (L) 0

8 s LS| SHIREEREH)

EIASISI(D)
SLES 15-5P4, with Xen hypervisor

EFAERFRIFSISMEEE)

HEH) WHO | | BWEO
B 28.1: 5|RMFEFRE

BERAEHRTEIN. ETRSIFEN, SISMEIRFATLURH Xen EHMEIFIR,
TR LAER 5 | S NBAEFRISETRE, FlUN:
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#,

AILUEE mEE /etc/default/grub XHREEXEIMEITIR, ELATITRMEILL S 4
. GRUB_CMDLINE XEN="<boot parameters>". REZXHE, BFAESICIET
grub2-mkconfig -o /boot/grub2/grub.cfg.

28.2 RS IR (B

ﬁﬂ%E*ﬂE’J%ﬂﬁ%’ZﬁE‘,/zﬁ AJAEE, ERAETHIARG S GIENEER R T A E
HEENEE. Alt, EaRE 1/0 #iRo

WMREZEXMIER, BROZFHRIENRE ENIETE, EFEREMWINXERS, AR
NHERAEMEENIEEIRI

ZENEHHIME X HISEIMERER, B5EA du -h <image file> @<,
SRR G SR A=iE], BB 4R, AREMXHRFERIK N,

5 R INZEEO XA
NS KRR A AL B RIBHIBRIIIR . EREHIERT, BRERIT
1Bt

FILATE VM Guest iz TTRSEXATIIAEEBRIRSCAFRIAR/ N (ER LU T an SE MM EHRBRESAFBI AN

> sudo dd if=/dev/zero of=<image file> count=0 bs=1M seek=<new size in MB>

BN, ER /var/lib/xen/images/sles/disk® XHHIK/IMEE 16GB, EEAU 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 MU T <R ERIRE (B9 /dev/loopd) HIK/N:

> sudo losetup -c /dev/loop0®

&afEA fdisk -1 /dev/xvdb si<10E Guest RAHFRIGENIK/N FERIEEBIERN
BB KRV E R Ro

BAERAXHPIXG RGN NI RN TEBRRTEGEXHRG. (EFEEER) X
AR T AR5 B

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 [BHFELEN S EERIED
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° FiE VM ENARSS[BARANER LMY CPU, CPU BUSIERHAZRREE, BENIN
ZIERAR— CPU &%, EIRENVEXFTA CPU RIIF4R(ER, 15fERA cat /proc/
cpuinfo, 5 283.17 "l CPU IRE" Fhigft T A XLEIREN] CPU THRERE S

e
To

* 1% Guest RAFEAMFME R RUNEEFEEX VM ENRS [ RS LR — Flin, &
FRBFrEHRISESIER T VM RS BRI LI97FE,

o MR FB ISR ENERRHIFRRIETT, 1BHR Guest AJLAEEA DHCP gk, o3&
X RAAERSWEEER Guest Fol&E ML,

e f£f PCI Pass-Through F45AINEERIBEREMIRE. ARIEERTEARR VM EAARSS 28
R4tz 8315 VM Guest RBVIFRERZ E MY, T RERFEXLEINEE,

o ATHRETE, BIKE—MREMWSE, WRAEE, BEER GB LIAMMIRER M, &
Z VLAN tBeIae BB et e,

28.3.1 & CPU IhgE
AJLAER cpuid M xen maskcalc.py TR, FEEMPIHIFE VM Guest B9ENL LAY CPU
a5 BFREN LR CPU ThEE#HITELER. X#F, ERIe] LIBIF TN Guest T EB =Ko

1. EFTHAEEITRRBGERZR VM Guest 8981 Dom0 LiZ1T cpuid -1r @<, ARAEX
A fFARiER L, flgn:

tux@vm hostl > sudo cpuid -1r > vm hostl.txt
tux@vm host2 > sudo cpuid -1r > vm host2.txt
tux@vm host3 > sudo cpuid -1r > vm host3.txt

2. BArEREXAXHEHFZESE xen_maskcalc.py BIARBEMN L,

3. HMFERE XA 4iE1T xen_maskcalc.py filzs:

> 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, BHHH cpuid=[...] BEEERBREHFETHH Guest domU.cfg By x1 BBEH, HE
£I5HE libvirt B9 XMLEZEH,

5. ERE IR CPU EBE/ZTHIR Guest, IMTE, Guest REEFERE & N LIRHEAY CPU
IjJHbo

O &7
libvirt AZFHERTIBHNEL CPU, BXIEMEER, 1BEZE https://

documentation.suse.com/sles-15/html/SLES-all/article-virtualization-best-

practices.htmla,

28.3.1.1 EZEER
http://etallen.com/cpuid.html 2 ERMTHEX cpuid BWEZAT,
ERILAM https://github.com/twizted/xen_maskcalc 7 FEEHARZAH CPU 831+ 525,

28.3.2 HAFEIBRIRILE

VM Guest RAFFEMHRIGE S AEEFREHERX VM EHIRSEZEAS LR, BEMEX—S, 7
USSR ERAMNHZZ0E, BFRYUFMTERE VM Guest RENIRXHREND SR, F ILAMSE
B

o TILIISE iSCSI, LUERIMARM AL IGRERMRIES. BXiSCSI HiFAEE,
HEN ((EFEEER) ,F15F “KHIP MEMNAKBEEZME: iSCSI” ,

* NFS Bl ZERBIRXHRSE, BRANFRBUERMITRIEXHRG. BXIFHE
B, B8N (FEEER) ,F 198 “Bid NFSHEXHRSA .

® yu%/\l/& UI-'F@-/I\ VM I*[LHE %%%flb) JHUE_I-LXT%}EH DRBDO \y T_ *EIDE}-;

HiEReM, ANt EzBENERGEERNEHE. BXFEHAER, BER https //
documentation.suse.com/sle-ha-15/ 2 B SUSE Linux Enterprise High Availability

Extension 15 SP5 344,
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o WNRRBHAVES RITIBREBEHTHZIAR, MWERTLER SCSI,

° NPIV BERCHBEHMERSHIEN. BEXMERT, IS ENBLIEREE
—MIhEEl. BX NPIVEIFAER, BENE 26,11 “FYIEFELEMR
FIEINEET o —MRME, MRICHBEEINREZFF 4 Gbps SNERAER:, BRIFERLS
o

28.3.3 1E#% VM Guest &4t
VM Guest RARISEFRERL B EA L T e < TThRY:
> 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,
BESE £ 11817 “EAEPWIEESHTEM o

28.4.1 {FF xentop 1 Xen

ATFWERX Xen EINFRNE RN ERZ KN AEFE xentop, HEE, KTAFE—T
MEENLE, SNESEERTABTPRBARITN.
xentop RMZ ML, AIREEEREXFIRMAZRRIFARES. Fla:

D
B FREMRRBIHEMREVIERRE],

285 T#% VM Guest &%: SLES 15 SP5



EETRMESIHER. FER, REERERE. NMREEARBEMEFRHLE,
BA=ERME,

BRENARIR & R E R ERRE.

Bx xentop HIFMAER, ESIFMIT man 1 xentop,

@ e virt-top
libvirt IR R EBREIEZFMTE virt-top, BIVERILTERYM VM Guest,
BEXBEMER, BBNE 11827 “FEH virt-top #HTHEM"

2842 HMWTH

BRI T 52 RATAREEIENEEIRIEZITHRY SUSE Linux Enterprise &%, (A4
AAIEER) , 28 “RRBMLARER" PNATHFP—LTH, UTIARES
F USRI IRE:

ip
BRITEAER ip TRTHEMEEMNEEO, WREISE 7 HRAMKEENA T KRN
&, WWLARERFRIER. ENMEN alice.0 MMLKEO, BIETUATHS:
> watch ip -s link show alice.0

bridge

EMREIRETR, FiE Xen VM Guest RAESEZRIEIANIT. A bridge LT
VM Guest RFHR TS EIAMLEIEEI2E 2 [B)80EE, I3, bridge link RY%EHFTEE
WTFR:

2: ethO state DOWN : <NO-CARRIER, ...,UP> mtu 1500 master bro0

8: vnet® state UNKNOWN : <BROADCAST, ...,LOWER UP> mtu 1500 master virbr0 \
state forwarding priority 32 cost 100
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I RBRS EEX T RN EMMT. — MW EZREYIELKWiILE etho, Z—
WIFFZEREE] VLAN 0 vnet0,

iptables-save
EREIRMEE, HEIGE T ZTMURKNEOAFSHAERELESERR, WTARKRIE
R, ERUEBIGE Ha1a9FAERL,
iptables < AIATFHREMBARANHAERE, BIIHENEEERMGENMEM
M, AJLUER iptables-save I iptables -S &%,

28.5 1EfH VM Guest RAHENER

TEPRE Xen IFIEH, VM Guest RAERBERTFE RIZITEN VM EVRZB[BERAANEREE. W
RE Guest WiZTHEEXEITEN VM ENRSZEBHVEZEE, vhostmd RIAIEE Guest 12
HIFMEE, BIRERSLUBTT vhostmd , BEHITUUTIRE:

1. £ VM E#1ARSS 25 £ &%= vhostmd ZXF &,

2. BEERERRMNEER metric B9, BRIEXMH /etc/vhostmd/vhostmd. conf,
Y, BNEBEWAIEE TR,

3. FALTHSHZE vhostmd. conf ECESCHRIBE M

> cd /etc/vhostmd
> xmllint --postvalid --noout vhostmd.conf

4, M sudo systemctl start vhostmd &< /25 vhostmd TP,
MR RSB ohEAEIN Bah/E5h vhostmd, 1HETUA T2

> sudo systemctl enable vhostmd

5. ERAUTHSIEMESHE /dev/shm/vhostmd0 HEH3EZF|Z A alice BY VM Guest B4k

> X1l block-attach opensuse /dev/shm/vhostmdo®, ,xvdb, ro

6. 7T VM Guest R4 L& R,

7. RERPIHNRMHEE vm-dump-metrics,

287 R VM Guest REMNENER SLES 15 SP5



8. iB1T vm-dump-metrics <. BERERFREFIIXHH, BFERER -d

<filename>,

vm-dump-metrics REIMNLER I XML taitt. #ENAIEETETE DTD /etc/vhostmd/

metric.dtd,

BEXFAER, 58U UM EVIRSB[BESLA LHFMB man 8 vhostmd 1 /usr/share/
doc/vhostmd/README ., 7£ Guest k£, iEE2WFMBI man 1 vm-dump-metrics,
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29 XenStore: ElEZEIEENEIEIUEE

EENBE X XenStore WEAE 2. HTE Xen IFIBHMEA. XenStore FIEBNXXHHNBE SR
258, LA XenStore a5 < RIS ER,

29.1 f&7T

XenStore 27 Dom0 FFFE{THI VM Guest 5B T A2 B EME BFRSERLIURE

FEE. VM Guest F1EIET AN XenStore HITIREHENLUEREEEFE S, KEEHMNKESE
Bo XenStore #EEH Dom0 B, ZHFIXEMIE NZAEE RIR(E, AILUBEEENXE
& XenStore A& & BERIEBGERLE VM Guest IEE T HE, xenstored SFPIEFH
xencommons fREZEE,

XenStore fiiF Dom0 ERIEENERIBEX Y /var/lib/xenstored/tdb (tdb FTRIHZE
) o

29.2 XfF&RSHEO

XenStore #IBERBHE /proc XMEMXERART (BX /proc BFHER, BS
W ARG RIHEEREY , B 28 “REKNEBER ,E26T “/proc XHRELK ) .
WME=£FEKRZ: /vm. /local/domain #1 /tool,

e /vm - ZEE X VM Guest EEERIE Eo
* /local/domain - FEEXAMTI S LAY VM Guest IEE.
* /tool - EHEEXZINTAN—RER.
0O &®F
BN VM Guest BIEFHNAREB ID wS. BME VM Guest TR EIEMITEN, =FHE—ix

IRFF (VUID) BIREFFAZE, H47IR% (DOMID) @RS EEIBITHRE EFIRIRIRS . ¥
VM Guest FEEIEHMITENGE, tESEESHNE.
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29.2.1 XenStore f%
alfER LU T e $121E XenStore $UEEN X H R KL

xenstore-1s
£ XenStore HUEER TR E,

xenstore-read path to xenstore entry

ERIETE XenStore INAY{E,

xenstore-exists xenstore path
REIEER XenStore R B EBTF T,

xenstore-list xenstore path
R RIETE XenStore BZMIFRE FI,

xenstore-write path to xenstore entry
EHIERE XenStore MY{E.

xenstore-rm xenstore path
ERIEEM XenStore T B F.

xenstore-chmod xenstore path mode
SEHTXHEE XenStore BIZHYIREY/ B NR,

xenstore-control

B—%FHS (BIn, ATFRATEMRS) Ki%5 xenstored Sk,

29.2.2 /vm

/vm BEZE VM Guest B9 UUID fHIZRS5(, BTFEFMEEM CPU BMEN D EHAFEFE

BiEE., 81 VM Guest #BBE—1 /vm/<uuid> BR. BFHBRAZR, 1&5FEA 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

EFEVEANI (B0, EATF VM Guest BIEEIA CPU (&) MI{E, 15fEF xenstore-read :

> sudo xenstore-read /vm/9b30841b-43bc-2af9-2ed3-5a649f466d79-1/vcpus
1

Fri%E /vm/<uuid> AYFIRINT:

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 BYERIREHA CPU BYfUHERS, {UHRIRAEZ MUFTF vepus BIE, HEFE—
IR RAE TN ENEMA CPU IKER,

name
VM Guest B9& FF.

EIBHY VM Guest (2 Dom0) A /vm/<uuid>/image B&{F:

> sudo xenstore-list /vm/9b30841b-43bc-2af9-2ed3-5a649f466d79-1/image
ostype

kernel

cmdline

ramdisk

dmargs

device-model

display

fEFRYITRYAEREIN T

ostype
VM Guest RURERFTRE,

kernel
DomO0 _E3E[A VM Guest RIZHIERTR,

cmdline
5| S8% VM Guest (EEBIRIZSB ST,
ramdisk

DomO _t$§[A VM Guest RAM HEERYER 1R,

dmargs
ERfFEL QEMU HZNS ., MREFER ps &F QEMU #i2, BEINSHINIZS /
vm/<uuid>/image/dmargs #HBIHE[E,
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29.2.3 /local/domain/<domid>

HEERIRIEITHRAYIE (VM Guest) ID RHIRS|, BB XEITH VM Guest BIE 8, 1AIC(E,
7£:F% VM Guest Hiia], 13 ID 2Tk, ATAIIT:

vm
It VM Guest B /vm B RBIERZ

on _reboot, on poweroff, on crash, name
BEIE 29.2.27 “/vm” HRIMEENED,

domid
VM Guest BYIARIR T

cpu
LA VM Guest EEZIAY CPU,

cpu weight
HFEE BRHEIRE VM Guest BINE, NNEHE, AR CPUBMEMRES,

BRT EEFFARMZ NG, /local/domain/<domid> THZ N FERBEE
EMI, BEEEFREREAMND, B30 XenStore Reference (http://wiki.xen.org/wiki/
XenStore_Reference) 7,

/local/domain/<domid>/memory
BEANEEE. /local/domain/<domid>/memory/target &% VM Guest BB FK
FEA/N (LLKB AEAL) o

/local/domain/<domid>/console
BEHX VM Guest FFAITHIEHER,

/local/domain/<domid>/backend
BEEX VM Guest FTANFIERIRIKENER. ZEBREEE VM Guest HENFBERo

/local/domain/<domid>/device
BEEX VM Guest WBTHIZEEHNEE,

/local/domain/<domid>/device-misc

BEEXRENHEHMER.
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/local/domain/<domid>/store
BEBX VM Guest WFETIEINESR,
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30 £/ Xen fENE R HMEREIAMEEN
S5EZRERH LIETEaRS[INLEMELL, WG Xen INIKENKERBRA D LIFHRES
Ly

o —BIRZSV[BEAEHREASHHINERIRS P ETE .

o WE—AABEITENERILBEZ S/ NITENERFE,

o RERMFARS 2O TIEE R,

o fRSB2FIBXTEEINHE, MXNXEXRFNEEFEFEIEE M,

28375 “itiZ Xen VM Guest 41" FAMTET Xen EHRNTHZIRE, TERER T JIMHHRES

A

o

30.1 FERIEZEFEEIZEI Xen HA

Xen AJLAE#2MAMENAY Xen Guest RFHRIEZ MITIZRIG T, XEIREEE iSCSI. NPIVH]
NBD. EMTRIAFHITENTE., FHAKESMER, B AEREEENERERNE
Elig@EEE,

MREFERAATEZER, BABEID NFS IBEPIETEINEES, EHAILIE NFS EaIE
BRIES . SNRPRE Xen VAL LERM T NFS, Witk EE B LASEIN Xen Guest AYSEBYE
%o

REMARRN, HP—1NEEEZERRFTAEENZEMEANFERIEMNE, pI{TRAZEN
T

% 30.1 . XEN iEf275(i
Bk sS4 pE 2 =3

LA i FrERigEREHKTEIAT
RIEMLR R ERIR— AR
OfFiX. XAIBERTE Guest AY
MERER PRSI,
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BiE Exnt P 2

LTRTHEERZERLUIKN, & BT A UARMEOETE
i E P LUBBRARSS 28 iR ATHR
. B2, NECHMERL
BCR IP MUESEER, LUK
MY % BT 7F6ErY VLAN BY,
BEEEZERERE.

NPIV NPIV 2B T ML thEE
EEN—M5E, BdERK
R32HF 4 Gbit/F VSR E 4
BREHATEREFERAIRE

BYIEEC AR RIR UL TN RE,

il

B, 1Gbit/MRUAMIRER UTHF AU REESNEFERSG, ERREFMEARN, 1t
KUK E A BEIRTI RFHTERE,

30.2 {EHARMZFMEIZEI Xen HA

HFFRMMERE, BNEREZEERTIT Xen TN RASMFMHEIZE. NRHBSLINSLE
T, EEMREEGIIFE Xen ENBBILE, THTFRITIGEENREGTR A2 HRERIRIE
% (DRBD)s

INRFEIRE—MEMA DRBD M & Xen N ZERGRISEHX RS, XA EHNIE
FHEERREN, MREP—SEHNEERERE, WREENREZZIREFRIRE,

TigEHE), FIREMRIREHYINERE CH DRBD k&, RENXRFAR—IMERNE

5o

30.3 Xen HA f1& B/

ERFTEEELENNZ T Guest REHY, AJLLET EHERNZEONRAITEN,. BHTFR2REA,
BIERIR—MUEREE Guest BRI,
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ERFEXFFENISH HA RS, 3T AN IUEREZEM Xen 4. A% AYIE
KM &ML AR LUHEIX — =

S—MEIMGERMER VLAN 20, EXMBFRT, FrERESKEIEBUAMZEOGEX, £
o, VLAN #OFRSWEIE@RE, RARBREHELIXEIER VLAN B9 VLAN B %,

BXVLAN #ZOIKEMFMER, BEWE 01147 “FEHEVLANZL7
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31 Xen: BEHEIM (PV) Guest FZiR AL EIN (FV/
HVM) Guest

EENBIARE Xen FEBIMWEFEES Xen 2 EIVLo
1372 31.1 : GUEST if

EF FVEER F/E5) Guest, FETE Guest FHITUTHE,
1. £ Guest Z i, REMBFHFNBN#HT HESIT Guest,

2. FVItENER -default Wiz, MRERLEILAZ, 15EE kernel-default B4
& (1£ PVIEXTEITHY) o

3. PVITENBE[A vda* XEMNHMERM, XERIRBIENRN FV hd* 8%, ILEX
W LA XX #AT

e /etc/fstab

/boot/grub/menu.lst ({SGEBTF SLES11)

/boot/grub*/device.map

/etc/sysconfig/bootloader

/etc/default/grub (f~GEATF SLES 12 # 15)

Q & #miER uUID
N7 /etc/fstab AFfER UUID 8iZ%E%, @:d UUID AILATS @t fsE AR
KEFMEILE. SRENEDML. EMERRA UUID, EFEA blkid <,

4, AT BREFERAMEERERER initrd BFHIMEAEIR, STLUER n 8IE—MM
/dev/hda2 F /dev/xvda2 EMNFSHEE:

ln -sf /dev/xvda2 /dev/hda2
Iln -sf /dev/xvdal /dev/hdal
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5. PV #l FV it ENERRRNEEMNERDIZEFER, BAFIRHIXLE PV ESRARINE
initrdo FAEARIIEIRE xen-vbd (FAAFHLER) # xen-vnif (BFWE) . XLELE
PAE VM Guest (XERY PV IR chiZF. FREEHMIELR (HI30 ata piix. ata generic
M libata) M=BmhHRM.

) =R BERRME initrd

° 7£SLES11 L, ATLUSIRIRAINE /etc/sysconfig/kernel XHHHY
INITRD MODULES 17, f5%0:

INITRD MODULES="xen-vbd xen-vnif"

BT dracut LUHIEEELS ECHEREOH initrd,

e TESLES 12115 £, #TFEEIE /etc/dracut.conf.d/10-
virt.conf, H@IRMUTRGIFRTREVITER force drivers KRN
XEER CERAIST®) o

force drivers+=" xen-vbd xen-vnif"

izfT dracut -f --kver KERNEL VERSION-default UIMESEZFIE
RERAVHT initrd (A FRIZRIERIARRES) o

MREZNARZRA: FA8 uname -r SR AS F YaEHENARE,

6. %M Guest Z&l, £ yast bootloader EZIASISBEIGE N -default K
%o

7. 7£ SUSE Linux Enterprise Server 11 T, 1R Guest LEiz1T X fRSB28, BEERE /
etc/X11/xorg.conf XHFKIFE X Rehigkr. $£E fbdev FHIFHEENN cirrus,

Section "Device"
Driver "cirrus"

EndSection
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Q) iEE: SUSE Linux Enterprise Server 12/15 #1 Xorg
£ SUSE Linux Enterprise Server 12/15 &, Xorg 4 Bz&hi% X IRZ256EBIERIE
TR E R EHIER

8. %X Guest,
T2 31.2 0 s

UTH BT FE2E N LRITRIRIE.

1. L FVIERXE5) Guest, HTUER VM BIECE LLITHR FV ECE. (M virsh edit
[DOMAIN] RIR#\4RiE VM BECE, ENOHTUTER:

o HafR¥% OS 2B Y machine. type #1 loader M xenpv EXH xenfv, B
ISR OS &F 53 RZaN TR

<0S>
<type arch='x86 _64' machine='xenfv'>hvm</type>
<loader>/usr/lib/xen/boot/hvmloader</loader>
<boot dev='hd'/>

</0s>

° X OS&B%3, EMFFRIBIET PV Guest AR
® <bootloader>pygrub</bootloader>
® <kernel>/usr/lib/grub2/x86 64-xen/grub.xen</kernel>
® <cmdline>xen-fbfront.video=4,1024,768</cmdline>

o 7E devices &5, RRATRINAM gemu 15123

<emulator>/usr/lib/xen/bin/gemu-system-i386</emulator>

o EMHERE, FEMKENEAERFViEL XFER xen HESAERN
ide, ##¥ vda BfRREEMRN hda. BNV TFR:
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<target dev='hda' bus='ide'/>
o BEAMBENESEM xen BA ps2. FINRII—HRY USB LEIRIZE

<input type='mouse' bus='ps2'/>
<input type='keyboard' bus='ps2'/>
<input type='tablet' bus='usb'/>

o Fzhla BB M xen Bk serial:

<console type='pty'>
<target type='serial' port='0'/>

</console>

o BZOSAECEM xen XA cirrus, HF VRAM K/ 8 MB:

<video>
<model type='cirrus' vram='8192' heads='l' primary='yes'/>

</video>
o WNRFZE, @ VM BITHEEARM acpi # apic:

<features>
<acpi/>
<apic/>

</features>

2. B5h Guest (8 virsh ¢ virt-manager) . R Guestiz{THIZE kernel-
default G&:d uname -a #R%0) , IHENFULEMERIEIT,

Q EE: guestfs-tools
BHT LIRS, NEBEMRMNE ST, SR guestfs-tools B (BX3#
ML, FBMWE 1935 Guestls TR ) o BEMTATUEIERBAIRE.
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33

34

35

36

{5/ QEMU EIBEIUA

QEMU #i& 303

%E KVM VM EH1ARSS 28 304

Guest 3% 314

/8 gemu-system-ARCH izfTEMAL 329

£ QEMU a8 EIRE M 358



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 AR O BRI BB ZR A AR5 RE TN IR VIKEhAZ R LASh, QEMU B RIS TE TR RLEE
MR ERZFREE VM Guest, WRIBEANAEREN, WEFZUTHEP—I:

* gemu-system-1i386

e gemu-system-s390x

e gemu-system-x86_ 64
e gemu-system-aarch64

EREMETH, k<A gemu-system-ARCH ; REIFFERNZE gemu-system-
x86_64 #%,
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33 1&E KVM VM FEAARS 28

AHNBIEEE FHEH SUSE Linux Enterprise Server 15 SP5 fEAET QEMU-KVM BYEEH)
MLEM.

0O &7 &R
i Guest RPN AT S SR REIEMIZH L NFEN AR, 58S
ML LIEITE Guest 12, REFRNEI VM EHIRSBOBEAR (CPU. Hifk, Poiz
FRLS) HHS,

33.1 CPUBEIAEZHF

BIE1T KM, &8 CPU T FREPME, FEFETE BIOS FEAEM. /proc/cpuinfo
XHEEHE X CPU IRERIE Ro
BMELCHNRRREIFEML, BBUE 7117 "KUMEFZRT

33.2 FrERRIER{F

B KM N ERES VRIS, BREFEUBIRIES, BRITHUTRIE:

&

£ yast2-vm 46, WHRHEER YaSTHEETR, AILEHEIMEER

1. RIEEE y
FIid T2,

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. EFE KM ARSS2:, RFEIEE KM TE, ARSEEZHIA.

RBt.

WMFAEENNSNEEMNSEE, BIUERMT,
ELEERIARE?

4. EREIER, EALUEEMERILE YaST BEhAESIZNTT. WRERTES INIEM
Guest ER—IRYIEM £, AN Guest ITEANEREIMZ IR ET TURLE £ R,

33.2: FE

RIZIEIR — kvm_intel 5% 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 LAULEETF KVM B9 VM Guest TR 8 VM EHARS 2B[MEMHAMTELNIRE (FEPML) , LUk
REXLE Guest BYIERE, ATIRNBR LUEIT ML T AR Guest BIFLIAYIE N AIREM
(EFENE) , URDFAXLEEH.

0O &F
ETHRMRARIGIEEEARTHE qemu-system-ARCH <L 1Ti%ET, BXEFMER, 15
BNE3BE “[FH gemu-system-ARCH iZfTEIMN -

33.3.1 fFEREH virtio-scsi WENEZMEIETH

virtio-scsi & KVM S RF#EERKR. SEULT eI TF SCSIIKEEER virtio-blk
W, 5 virtio-blk L, EEBZWMLE:

R T gt
KVM Guest Y PCI iZHIZZ A ERR, SBUEHEMNIREHREHNREIRG), virtio-scsi #
AT EXANRE], AAEAUES N EEREHESEIENMTFIZE L, virtio-scsi 688
EHEMEELEESTT (LUN) RRo

ISR
virtio-blk £/ virtio-blk RhiFEMEMHLEMEITREN— A<, Flt
SINFEn < F B2 EI EMZETZF M S 2s.
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A A
t’ulﬂ/v\EX

HEEZ T, virtio-scsi HAREXTS, MEEREITIARE SCSI FSEAX
— MEGTHIN. HESHLFBE. ATAPI F1 USB & HHMIEAHE,

REA
virtio-blk 1&&7E Guest HERA /dev/vdX, XSEYIBRAFHINEGERITARRE, A

RES BT IR A,
virtio-scsi SMRIKEFRMSYIERS LRIRZIAER, XIFERTREMNERE ALEM

Mo

SCSI g & EHI#
N FHEN LD LUN IRHSSHIEIEE, &IFILE Guest H#M LUN %% SCSI 65 <2

(HiB) . UILINAEETE virtio-blk ZEIPRS, EH Guest EEA virtio-blk XA
2 SCSIfp<HIE, Lhyh, IhaEHRERTF Windows Guest, virtio-scsi FR4AERR

T XEER S,

33.3.1.1 virtio-scsiB9EE

KVM 2333t virtio-scsi-pci 1&&ER SCSI Hi@IhAE:

# gemu-system-x86 64 [...] \
-device virtio-scsi-pci,id=scsi

33.3.2 {FH vhost-net LIHNEEML

vhost-net RIRATFME KVM B EPMUMKBIENIERF . ErIIRHERIERMESHIMNES

&HHE, BEUTRAIGGSITEE) Guest BRI A vhost-net IXRGHIERE:

# 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

guest0 =& vhost IXEHHVIRERIFRIRF RT o

{3 vhost-net SEILANEMLZ SLES 15 SP5

307



33.3.3 fEAZEAT virtio-net IEFA LR £ 8E

QEMU 1Rt TR Z AT IR A ML ERERN AL, KR VM Guest IRV CPU #EE MNY1E
Jo ZPAFI virtio-net 71 VM Guest BRI CPU H1TEHE, FEIteILURHMSIERE, VM £
MARSS 2370 VM Guest in#B BB M Z T2,

O =7 MaEt
ZBAS virtio-net FER A REUTER TREF:
° WMEEREEIR Ko

* VM Guest tEFEIFZENRIFESPASHIER, XEERTERT Guest RG22
. Guest 5E#Hzi8l, =& Guest SIMNIBRGZ[BIEIIATY,

o JETHRATIEEET VM Guest FREEH CPU 9K E,

=

Q =
REZPAT virtio-net AJLUEIMEMEELE, EHRTFEATED CPUNITERIR,
B =8I0 CPU SHFEE,

%2 33.1 : MNEIREAZMS VIRTIO-NET

UTEE5H T R gemu-system-ARCH ERZIFITHEENEES B, BRIREVM £
MRS B LIKET — 1 EEZPAYITIEE (BARZARZ 3.8 FFIGZFItEIhEE) BY tap M48iK
Fo

1. 7£ qemu-system-ARCH 1, 7i% tap KREBHEZNY!:
-netdev tap,vhost=on,queues=2*N
Hrf N RRBATIXIBIERE

2. 7 gqemu-system-ARCH &, JJvirtio-net-pci IREBBAZAFIFHIEE MSI-X CEEES
ARl KE:

-device virtio-net-pci,mg=on,vectors=2*N+2
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TEATFIHE MSIX XEHEN AP NDMRERTF TX (FH) Y, NNMRERT
RX (W) FA%I, —MRERTFEEEN, —MRERATHENVQ (RBEW) &H.

3. 7£ VM Guest FpIHEXMEEO (EDRTAIFA etho) EERAZ:

> sudo ethtool -L eth® combined 2*N

Ex£2H gemu-system-ARCH @17 MFLLTRA:

gemu-system-x86 64 [...] -netdev tap,id=guest0,queues=8,vhost=on \
-device virtio-net-pci,netdev=guest0,mg=on,vectors=10

BAR, WFaTHNREMNED, FEEHERNMLILE id (guestd ),
FIE1THHEI VM Guest AEB, LA root 4SUEEUTa<:

> sudo ethtool -L eth® combined 8

WMIE, Guest REMLLIEER gemu-system-ARCH BLREERFMNZIANTIZF,

33.3.4 VFIO: Mig&E#E1TRERIERIIA

¥ PCHIREEIZIEIRE VM Guest (PCI i) BB RTEMRE X RERREHHITEMIEI, M
Tk aEIm R, VFIO B T 548 KVM PCl BRI &Sk, EFAILLINEE, VM EHARSE
BREMNIDATEEZ VFIO A SR-10V FYZ K AAFMRMER,

i@ VFIO ¥ PClig&EIEIREI VM Guest, FEERTEIZIKEETHA IOMMU 4, IOMMU (A
FRZFEZEAFTIARN /0 B EZIFAEFENEN/EEHAGFEERERT) API ZFART
E. HARAISRAAHHFIEEMISEHEEREN—HIEE. Hitt, AT VFIO FERFIEIRE
TTo

332 33.2 : i@id VFIO 1§ PCI ig&F#5/RE VM GUEST

1. FRIREIEIKE] Guest BIEANL PCl 8%

> sudo lspci -nn

[...]
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00:10.0 Ethernet controller [0200]: Intel Corporation 82576 \
Virtual Function [8086:10ca] (rev 01)
[...]

B TFEE ID (FEAFIFH 00:10.0) FMAELE ID (8086:10ca).
2. WEIIZER IOMMU 4.

> sudo readlink /sys/bus/pci/devices/0000\:00\:10.0/iommu_group
../../../kernel/iommu_groups/20

&R IOMMU 4B/ 20, I7E, BB ZISEEERETE— IOMMU 4A:

> 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. {FRASE 1 Hic FHHNE ID B EHER viio-pci IREHIZR
> sudo echo "8086 153a" > /sys/bus/pci/drivers/vfio-pci/new id
BEENSBIE—NEI&E /dev/vfio/I0MMU GROUP, fEZSfBIdA /dev/vfio/20,
5. BHHTEISEIFIEN:
> 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 SP5 FF4&, FZ1FiET VFIO fdftkiLiHes VM
Guest B9 PCI 1%,

/usr/src/linux/Documentation/vfio. txt XHHIZBETHX VFIO IRSIIZFEINEIFA
=B (BEELREWNHE kernel-source) o

33.3.5 VirtFS: £F#H5 Guest Z[al X EZBF

VM Guest BEERIRAVITEZREIFIET — ENSBHA B CHNRTEE. THY CPU XM
RgixiEl, BEBHE VM EHRSZHEXGFRGNFRLERRSD, M@l BB ERERIRRIESE
MR REM. WMEXHFRS (FI90 CIFSFNFS) BRAZBERNESALN, EBETENF
LT NEMMLENMIRT, BESZHFERREREMINEER,

KVM SINT —MERE A%, ¥ VirtFS (BETFA “XHRAERE ) o VirtFS A
FEMXHRRREIRR, PTLOBSRSF Guest MR X RAGIRIFIRIR NG EIRIE, AlS
SRS SRR TN RGIRIE,

VirtFS BE A RFUTER:
o EMZN Guest IFIREZB R, FEIRMH Guest B Guest WIXHFRFIAIA,
* 7 Guest 5|SiI1EH, EFEMHEEEIRN Guest BY RAM B FRBEEZ TR G R

4,

o ENBIREFNENENXHRGARENE P R HEFERS,

33.3.5.1 S2fE
£ QEMU 1, BILUBEE X MR AR SS KBk VirtFS AYSSIR .

o BFEENSE Guest ZalfEFiathiCE 2FMEIER virtio-9p-pci &&Fo

° BTFEXSGHXGRGREY (FINXHRALEMLLRE) B fsdev &&F
f5133.1 : M VIRTFS SHENMMIX GRS

> sudo gemu-system-x86 64 [...] \
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-fsdev local,id=expl@ ,path=/tmp/ @ ,security model=mapped ® \
-device virtio-9p-pci, fsdev=expl@® ,mount tag=v_tmp @

0 ESFHRAIXHRFERIIRIR,
0 ERUNEN EHIXHRFREZ,

EFANZTLIRE — mapped TfE Guest X RFRERFNRS ENMEERSE, M
none RFEA ‘B T2RE, HA, 3 Guest XH#HITHN R E Nt = &k TE
FH Lo

O FHIHEfER -fsdev id= EXHNBEFHXHERS D,
O THRERXM Guest LEHFIFH XA RFRVIEHITIC,
BIRYN FFARTE Guest LIRS HAIX GRS

)

> sudo mount -t 9p -o trans=virtio v_tmp /mnt

Hrh, v tmp 2rIEMEA -device mount tag= EXMEHIFE, /mnt 2ERES
HEI X R GRS S

33.3.6 KSM: £ Guest Z[a|EERER

WIZETIEH (KSM) & Linux RZEY—ITZhEE, PIRZPiaiTh#EERNERANERSHE—1

REXIEF, BT KVM Guest 7 Linux RLUARBIFZINETT, KSM ABRAEEREFRHTRE
JEEATE, UREAFENERNE, Ait, MREFEZEREFERNENLTTZHEMN

M, KSM mJgeBFrEsEf.

KSM B EIRSIE B EMETE /sys/kernel/mm/ksm BR TR

> 1s -1 /sys/kernel/mm/ksm
full scans

merge_across _nodes
pages_shared

pages sharing
pages to scan

pages _unshared

pages volatile

run
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sleep millisecs

BX /sys/kernel/mm/ksm/* XHEXBFEHMER, 1B /usr/src/linux/

Documentation/vm/ksm.txt (&€ kernel-source) o

BERA KSM, BRITIAT R

1. RESLESTERZFEET KSM X#s, BHRINCTERRS. BERAE, BEITU
Tap<:

# echo 1 > /sys/kernel/mm/ksm/run

2. M7E, IBE KYM HIETTE1 VM Guest, H1eZE pages sharing #1 pages shared
XHENAR, 5Ig0:

> while [ 1 ]; do cat /sys/kernel/mm/ksm/pages shared; sleep 1; done
13522
13523
13519
13518
13520
13520
13528

313 KSM: 7f Guest Z[EIEZERFN SLES 15 SP5



34 Guest &3

virt-manager # virt-install FET libvirt WTEREHET AENFREDATIEEN
BEEYN, XETEFEY gemu-system-ARCH Si$HEMEERERF, Td, EHIUEE
A gemu-system-ARCH, MEZRFEAETF libvirt HITHE,

Z&:. qemu-system-ARCH #0 libvirt
£ gemu-system-ARCH €8 E FFEF libvirt WITERAR,

34.1 {EMA gemu-system-ARCH i#{TE AL

ETEMRFIF, 79 SUSE Linux Enterprise Server 11 REBIE—NEMN. BXHLHE
MER, FSWHEXBFMD

NREEREZEEEMUIFRRBITHRENREG, FEMNREREQEZE—TRE, EXM
BRT, EFRBEE—NEEREG, HFRNREEFRREGEIZEEES

£/ qemu-img BIERELR,

> gemu-img create@ -f raw® /images/sles/hda® 8GO

@ create FH<$EH gemu-img BIEFBRE,
® A -f SR

© MEXHHTEREZ,

(4]

R AN, TEZAFIFA 8 GB, ZBMRBIBENE MG, SEEHIRERIIHET
Mg, IBENANE XBUGEH KB RAK.
EDQIET —MEREE, ERLUER qgemu-system-ARCH i8BE— NS5 | RRIRER S
REAbAL:

# 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-SP5-0Online-ARCH-GM-medial.iso,index=1,media=cdrom@ \
-net nic,model=virtio,macaddr=52:54:00:05:11:11@® -net user \

-vga cirrus@® -balloon virtio@

O EMNMBETR, BEFOMEPER, FATF UNC RS2, R RN —H,
® IETItEHNZEE, FA gemu-system-ARCH -M ? BREMBHMTIR. pc BBIA
RIFRAE PCo

0 EIWNHNEARER.
0 TXEEHMLIEEM SMP RS,
0 ETE3IEIFE. BXEN a. b EE1IM2) . ¢ (B—PMER) . d (B—1CD-

ROM) & n 2| p (MMIZEECR 1-3 #ITEESIS) - BIMERN co

O TEXE—(index=0)ERE, RASKZEREN raw BXBFEEIUK (if=virtio)
IXzhEsKiHIEl,

@ FE (index=1) MRIXEHESFEH CD-ROM,
O TX MACHIHEA 52:54:00:05:11:11 AU EINML (model=virtio) MR EAIE, 15

SWEEME—R MAC #itlE, BMEEEMEAHR,
O IEEEFR. WRIETE none, KEAEF,
@ EXARTEHISERAGFE (RANERSHY -n BENRKE) FEMESIKIZE,
TR Guest IR1ERGGE, BLHIETE CD-ROM I&E BN Al B EhAE X AIRE A :
# gemu-system-x86 64 -name "sles" -machine type=pc,accel=kvm -m 768 \
-smp 2 -boot c \
-drive file=/images/sles/hda,if=virtio,index=0,media=disk, format=raw \

-net nic,model=virtio,macaddr=52:54:00:05:11:11 \

-vga cirrus -balloon virtio

34.2 {£F qemu-img BRI

FE—Td FEBRE34.1T “[BF gemu-system-ARCH #H{TEARZE” ) , RIMEA
qgemu-img HLEETHEENMGR, S—FHE, EIUER gemu-img RRIT—RRRVMLEMR
B2, ATNAABHER EESEWBIEN qgemu-ing FiHd,
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34.2.1 BxXgemu-img AAN—RER
qgemu-img (% zypper ##H) FRFHSRUITHENES. NF

AL 0O0
A< == R?J

B NG

W, BLETUEEAN, HPMSHFa<iafER, mEERmNE A FHEXNFHES.
BXFIERIZFERAMMNGIR, B8 gemu-img M (man 1 gemu-img). gemu-img f&

R —RRIEE:
> gemu-img subcommand [options]
SFUATFaL:
create
TEXH R L eI IR AR

check

CEMBHEREESH HIR.

compare
CEMMRENAETZEEE.

map

ARG R RIE R E G & .

amend

1& IE BRAG ST 32 BB AR TUAFRE IR T
convert

R IA A ARG L I 0 LA TURYHT AR o
info

ETEXEEREIER.

snapshot
BIRM B MERIVIRE,

commit

1Sz FA 3 IR W B BRI ATV BB 2o

rebase

ETIA RGBT E IR G,
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resize

SRR NRBBREBIA N,

3422 . RBENOEHEME

AN BNELIREEMRG. REERS. BREERGREI, URIREE X5 EHEEIRE
GRpES:EFS TS

34.2.2.1 gemu-img create

f£F8 qemu-img create B9 VM Guest IR{ER A OIEMEEBIUR, ZinSERAUTEE:

> gemu-img create -f fmt@ -o options@® fname® size®

O BirBMEIIE. ZHRFRVAEINA raw 1 qcow2,

0® FLMGRRAZIFEHR ST LEEEMIAD, AITHAER -o ETHETEXLEMINE

W, raw BRIGMEIINZHEF size ®W, FLAILUEN -0 size=8G, MAEEMTHIR
BN A/ NE,

ZEN B R EGRER R,

ERHEE RGN (MIREKRER -0 size=<image size> MEIIEE) o BUEA/
MANERLA K (KB). M (MB). G (GB) 3k T (TB),

E7E /images BRPOIBERAAEKE 4 GB WHHEMIE sles. raw, HETUTHS:

© 0

> 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, FEVBAIREGRENARNA 4GB, EREMNEREEARNN 0, EAEREEALK
EENZR K.

@ e Btrfs X R Z ERY VM Guest BRI

WNRIEFETE Btrfs XH ARG _ECIRBEEEZMER, rILUER nocow=on R Btrfs -5 N\
BY & HIThEEF= E AV M BEFF 55,

> gemu-img create -o nocow=on test.img 8G

B2, MREEERSANRESR (N, BEALIIEERSIBRBHETEMIZEHE
RER) , BHEBLITHER nocow EIH,

34.2.2.2 gemu-img convert

f£F gemu-img convert APGHEEMEGIEZIR NS —FHE. EIREN QEMU ZHFHIBRGAETURY
SEYIR, 15E1T qemu-img -h HEBFRHNRE—1T. EHSHERUTIEE:

> gemu-img convert -c@ -f fmt® -0 out fmt@® -o options® fname® out fname @

B ERE N AESE. RE qcow M qcow2 A LFFELE.

TRHEMGIER. RIBEXENONE, FLLA LA EH,

B AR BRIR AR o

1EE BARIRGRTVEXRBEMIET, £A -0 ? AIEEBRRGRIUHFIIEIS IR,
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 BIFMERRIBXRAETNGIR, BHETUTHS (5 vndk B SRR
=)

> gemu-img convert -0 vmdk /images/sles.raw \
/images/sles.vmdk -o ?

Supported options:

size Virtual disk size

backing file File name of a base image

compat6 VMDK version 6 image

subformat VMDK flat extent format, can be one of {monolithicSparse \

(default) | monolithicFlat | twoGbMaxExtentSparse | twoGbMaxExtentFlat}
scsi SCSI image

34.2.2.3 gemu-img check

£ qemu-img check FINENAHEBMRESHHEIR. HIFFMEHEMRGRIUE I
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 &
AT UEZE raw 1 qcow2 MEINAVEERBMERI AR/, ERAEEMELABRGREIK/)N, 15
SfER gemu-img convert JFHIEHE AT IFHK,

oE, ZRENRE—TPXEEES 2GB AATE, ERLUARIA XA/, AN
p

34.2.2.5 qcow2 XHMEINHISLRIED

qcow?2 & QEMU RN FEEHMEMENRN. HANREIEK, NEAEPWEEHETEINA
D ECRER =,

gcow2 BRI HFLUIBE AR/ NN R THITHL, XLEBTIRNE. M Guest WREMS, B
BRI %59 AR AR, QEMU BRIAA 64 kB 7%, BT LUITERIEFMERETIEE R RBHY
f&:

> 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, BEFEEFEERRINEANDIIBER TR n GBHETE, FE

12 cache size = disk size GB * 131072

QEMU BRAIAER 1 MB (1048576 F15) BY L2 &7F, WHRIBLEAMNA, IMBH L2 EERET
8 GB (1048576 / 131072) MMM = 8], XEKE, WMREMEMHER/NFEE 8GB, N
FEAZRIA L2 BEA/NAIEEEFRIFER, IREEFEA, NALGEIEA L2 BEANFRES
BRI IRRE

34.2.2.5.2 EEZEGFLKD

BILATE QEMU 1T EfEA -drive BICRIBEEEAR/N. &, AILUEEE QMP @ifBIfE
F blockdev-add <%, X QMP BIFEE, iBEWE 36.11 75 “QMP - QEMU &1
W,

PUTFIEINECE B Guest BIBTF AN

12-cache-size
L2 REFHIRAK.

refcount-cache-size
refcount IREFMRAKN. BX refcount BNIEER, BEEM https://

raw.githubusercontent.com/gemu/gemu/master/docs/qcow2-cache.txt 2,

cache-size
ERBENEEFHNEITRAK

EE EREIAVER, EERU TR
° L2 &%F M refcount REFHN R/ NEEHEA)NNEE

o MNREMKEHFR—MNED, QEMU K BRNABHEMIEIR, & L2 &L refcount ZEFEKX
4 %,
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refcount EFHERIMEL 12 EEERSS, FERLUE refcount EFIRERF/N—LE:

# gemu-system-ARCH [...] \

-drive file=disk image.qcow2,12-cache-size=4194304,refcount-cache-size=262144

34.2.2.5.3 REHIVAGFEERE

ZEHAR, HENAEREZ. 81 qcow2 XHEHE— MBI L2 £, FRAXKERAHIME
RIREY, EOIREREMEANAGFE, MREREEXMY (534247 "B Eim
&7 ) MR BEBWNE 34.237 “EH gemu-img EEEIMIAVRE" ) N2 Guest A&
B, WANENEREEEETE,

IERAEE, QEMUSIANT cache-clean-interval i&8, MIRETE X —PUF R EMIAIE
bR, TELtEEEE, SMAFFRERKIARLENREZEZED,

TENTEE 10 S¥EFE—RFAERERNEED:

# gemu-system-ARCH [...] -drive file=hd.qcow2,cache-clean-interval=600

NRAKIBE LT, WEINMEN 0, XSZFEAILLTIRE.

34.2.3 {FH gqemu-img EIEEINIATIRER

FEIATIIRBRZIETT VM Guest FVENMMERIIRER, ZIREBEELIESSR (CPU). W7E (RAM), 1&&
MERE ] B R RIS,

HIEFEFRTFIERSHEMIE, REBIEFEEM. 610, EEPMEIRS S LEEENSERS
&, EaUMERFENEIWIRSRREEM. HE, B UEXRFARMZ EeIER
B, WEESRHRITEMSSH UM Guest FREMIRIMHIRIEZ FISIEE MRS, xTNERE
— ML, FI—MECESESE 365 A QEMU I EEE I RNR.

B(EARE, 8 VM Guest R ELVEE— qeow2 AN GERME, IEHEERE
— N EEIARERE,

FEIRIBEERER QEMU 1128 EA savevm i tIEMN, AT EAEMIRSIFFELIIR
B, ATREER—Miid. BX QEMU IEMANFMER, BBNE 65 A QEMU 11l
BEREI o

qcow? MEEMGESREFENMRERE, EoILUER gemu-img snapshot 0T XLERER,
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Z&: XA VM Guest
BABEEMNEESITIRER qemu-img snapshot 550 SMIBREIMATIRER,
AN, AT ESRENEMVIRSHEEIR G,

34.23.1 FIHIMERE

£ gemu-img snapshot -1 DISK IMAGE AJEE disk image MEHREZEHFIEIEA
IREBAIFIR, BIE VM Guest IETEIETT, &t el LUERENIZYR,

> gemu-img snapshot -1 /images/sles.qcow2
Snapshot list:

IDO 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

TREZAY B oI ME—HRIR S0

REBRIME—IRBAF T &R, ELUEMBEDN ID FZREKERTO

RER S ARVHETIE, HER, BITPNARFEFENAFES, REHEAX,
IRERAY BT (E)F] B HA,

REIAMLET £ B9 H AR

® 6 ® © O

34232 SIEEXHARMIAIIRE

A gemu-img snapshot -c SNAPSHOT TITLE DISK IMAGE RAISIEZEILEXHIMIEI
MB HEPRS IR,

> gemu-img snapshot -c backup snapshot /images/sles.qcow2

> gemu-img snapshot -1 /images/sles.qcow2
Snapshot list:
ID TAG VM SIZE DATE VM CLOCK
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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 Nia1T, MIEEEME DFFREFRE (E4RFIHAID5) BRR
A, EXH VM Guest HBITUTHS:

> gemu-img snapshot -a 5 /images/sles.qcow2

T—XIEMER gemu-system-ARCH iZTTREHMNEY, ERLTHSH 5 HRIREVRTS.

Q &
gemu-img snapshot -c <5 QEMU %288 savevm &< (BEEBNE 36 =
YEH QEMU A EEEIMLT ) X, B30, IFEA savevm 7 QEMU infizs
FEIRAVIRIB, TTAfER gemu-img snapshot -a NFAIRER,

34.2.3.3  HIFRIRER

/8 qemu-img snapshot -d SNAPSHOT ID DISK IMAGE RIMMBREEIMAAYIRIREBSLAFE
ERRER, XOIUTE qcow2 HEEMEGHRIEETE, RAREBIHIESBNTERSME:

> gemu-img snapshot -d 2 /images/sles.qcow2

34.2.4 BRURFHEME

BISFEUTEXER: BR—B2ETNEEZ N EMURERANRSH[EER, HP—4H
AZGET—MRENRITES, MBE—4A @FHEME) BETAERENELITEY, BEEREN
FE (HBFRE Unix) » FIEREBEEERNE, ETR—XTEHNEN Guest RAZEAZD
IS EMZAER. XHRSHREANIGENRSEES Web RS8R, g, MEREE
#BATHSAETF SUSE® Linux Enterprise Server,

5/ QEMU BT LABIEE “BA” MM, Eu] LUGXLEIREABEIREIMAER, X R xR
BB NETEKRENE, ANEERLZRLER—MEERS,
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34.2.4.1 EARMEGIIRE S

B, BEME— ARG, HAEEPLREBRRS. BXEFEAES, BERE 34110 &
F qemu-system-ARCH #{TEARE” M%E 34227 “ClEE. BIRMOTHEMRE” . A
EERE— T REENERRGRMEBRRGE, BRREWINEEX G WEHIKERE
&, 1DBREISESRRE, MESISIREREG. ZMIKEREGR LURERMKH T — M EZBR
BRo Htk, BABAREAIESBIMRFE. ERAIKERGR, QEMU FEXTFANEH, H
IR EAE ARG TIREURFo

LRI RICERE T — N eieR (HEREFEIM HERNAEATEREHPRE
HEREMNBIEFRIRERACEZEARME, Ua, EFUENASENNTEETRIGES
G EIES — M EERE.

34242 GIEIREMER

S

Ny
it

7

REEATUNERMEGER raw 8, BREMIRERGERIZER, BN raw B
AEZHF backing file &I, AIXHREMEGER qcow2 FRKo

/

fian, /images/sles base.raw REEEMRENRFNE KRG,

> gemu-img info /images/sles base.raw
image: /images/sles base.raw

file format: raw

virtual size: 4.0G (4294967296 bytes)
disk size: 2.4G

ZMERREANA 4GB, EFRANA2.4GB, B H raw. FEHUTHSEER /
images/sles base.raw EZBR{EIREAIBRIE

> gemu-img create -f qcow2 /images/sles derived.qcow2 \

-0 backing file=/images/sles base.raw

Formatting '/images/sles derived.qcow2', fmt=qcow2 size=4294967296 \
backing file='/images/sles base.raw' encryption=off cluster size=0
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BEEIRERGRIAT

> 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)

RERERGRIRE NS ERRGRIA/ER (4 GB), BLFRAIMIA 140 KB, FERRE
IREBRETNARRHITHNERSERE TR, BITIRENEM, RIBEEIM, HUAR
AT o ERGAPHITEMEMERL, FIWl, EEAFENRGOHILTERRGE. AEXHA
VM Guest HE R EEMT:

> 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 EE¥EKN 1.1G6B, XEXHRE (MARERME) PENRFSAIHET
&,

34243 MIKEMEREZERIREK

EEUREMG (AT, KERENNARER. BoUMRIGE, FF) 25, E2&EMm
FEPRTS, A, EaI IS HERIBEARBUSHIRE R USRIV E AR,

[FIGEZARBR{R (/images/sles base.raw) BE2MTENRS. ©r RS T EBRHE
RIRRAVIENR, TIFHNERREGEAIUEE5E—MERRGHERNRSE, MEMMELENTH
BT ERNS. TOIBLFHERRES, ErTREREELT ANIKEMGRIRIR, FEAIR
BEIIRILTFREERRE, ETIREMGOIZEERGINSEIREZEARRE:
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> gemu-img convert /images/sles derived.qcow2 \
-0 raw /images/sles base2.raw

tar S BIE T ER raw HRINHFHEKRME /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

HIRRELRIGE ARG K 0.4 GB, ERNEREMGEEXMH, & LURMAE T IHIREGSIRFTRYIK
ERR, XiF, EERLUNARFHENEEREEZERNEREN, HATERERNREN
T

34.2.4.4 1E VM ENIRSS 28 LHEH S

EENRSG MEHEMEEREGENEETRSIRER. BIUBWEIRE 195 “libguestfs”
HERTANIARDREMRG. A2, MREFEFEIRITIRE, BIRRAERATR
1%,

Linux RFFILUEREEIREEH raw HERGHNASDTX. F— I wFIEESESR, BiFgk
SEBRE, ME_ITIRENERGREEE:

212 34.1 | EIIHE DR RS RIEHHBIRG
1. EEEEHHS XNERIEHIEE —NMEITIEE,

> losetup /dev/loop® /images/sles base.raw

2. HELEEHNSXNBEX KNG EX RS,
> fdisk -lu /dev/loop0O

Disk /dev/loop0O: 4294 MB, 4294967296 bytes

255 heads, 63 sectors/track, 522 cylinders, total 8388608 sectors
Units = sectors of 1 * 512 = 512@ bytes

Disk identifier: Ox000ceca8

327 BRURFHERE SLES 15 SP5



Device Boot
/dev/loopOpl
/dev/loopOp2  *

Q@ HWEBXX/I
0@ IXRRIEEX,

3. HEDKiEEKRwE:

> 1s -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/

154

> losetup -d /dev/loopO
> mount -0 loop,offset=789626880 \
/images/sles base.raw /mnt/sles/

root
root

root

root
root

root

Start
63
2240 @

4096
4096
4096

4096
4096
4096

End

1542239

Nov
Nov

Nov

Nov
Nov

Nov

8385929

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

Blocks

Id System

771088+ 82 Linux swap

3421845

bin
boot
dev

tmp
usr

var

5. 1S I XHEFZEHNSK, HETMEHHEIZI X,

L5 TEMLFIEREERANREE AR
YYIEHAT read-write BRIBETREMNBENNK, KARRRTFLI KR

HEAN VM Guest,
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83 Linux

sector size * sector start = 512 * 1542240 = 789626880

4. BIERES, AEESFNERYT, RETELNREZSEREEREAND X,
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35 {EMA gemu-system-ARCH iZ1TEIMA]

HEEFRINEZERGE EXEBEREGINIFRESR, FENE 34271 “EH genu-ing EiEE
HIE ) , EULUBHAERNEMNT. $£34.17 “F/H gemu-system-ARCH #H{T7EARZ
=7 NMBTRTRENIEIT VM Guest NEIHEHT, AEELIFMMERE gemu-system-ARCH
%, HAHNEERNESIEEBRRS R, BX qemu-system-ARCH EAITESIR, 15
SNEFMTT (man 1 gemu ),

35.1 E7x qemu-system-ARCH A
gemu-system-ARCH ¥ ERLITEE:

gemu-system-ARCH OPTIONS@ -drive file=DISK IMAGE@

O dgemu-system-ARCH &£ FZiET, HAPRAZEDIEE X ARINEHFHNSE, HAiEm
S ME—REMRRINZEIT N, NRERRMEELED, NSERMRINME, TELIERT,
R RIR R BT TR MG IR R,

0 BEEEMUNE Guest RARIMEEIRERIRZ. gemu-system-ARCH Z3FIFZ G,
£/ qemu-img - -help FIF)HXLERT,

o BE: AArch64 (KR4

KVM X {UEA T 64 il ARM (AR5 (AArch64), E7E AArch64 (AR5 _EinlT
QEMU, ZBEE:

e £/ -machine virt-VERSION NUMBER EWEE % AT QEMU ARM EMAAY
TTEMEE,

o £ -bios EWHEREBFIREXHFo
WA LAER -drive EWHEERBIFBRESCHF, F0:

-drive file=/usr/share/edk2/aarch64/QEMU_EFI-
pflash.raw,if=pflash, format=raw
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-drive file=/var/lib/libvirt/qemu/nvram/
opensuse VARS.fd,if=pflash, format=raw

* £ -cpu host EWIETE VM ENARSE 2589 CPU (BRIAMEN cortex-15) o

e M -machine gic-version=host EIEES EHIEREAYE A RRTITHI2S
(GIC) ke (BRIAMER 2) o

o NEFRAEAER, BEEE virtio-gpu-pci HRWERIEE,
CIEOR

> 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 —f& gemu-system-ARCH %I

ATNE—AR gemu-system-ARCH &I, LIKRSERIEIES (FIMNESWIAILIER. K
7. BISERISAEETSE) MEXATED

-name NAME OF GUEST
IBEIBITH Guest RENEF. ZBMRFEREEORER, AT VNCIRS:S,

-boot OPTIONS
IBEEX NN SIRF. Ra2RUFE (BFF) FR, a f b ARMEIRENES 1
M2, c KRE—NMEE, d KKRE—1 CD-ROM IEEhER, n E p RRLESISMEIE
iR
a0, gemu-system-ARCH [...] -boot order=ndc BEERXMMESIS, AR
HME— CD-ROM Rzh2E51%, REZHME—IERSIS.
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-pidfile FILENAME
¥ QEMU BI#IZARIRS (PID) FEESX . MREMBIAIETT 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 £

BRIAGEFRY BIOS & SeaBIOS, ERILAS|S USB & &AEfIIERNEE (CD-ROM. AT
W) o SeaBIOS z#F USB BATHIER, HZHZ 1 VGA BF. HX SeaBIOS AI#H
=8, 3 SeaBlOS Website (https://www.seabios.org/SeaBIOS) a,

35.2.1 EREIEE

35.2.1.1 itEAIRE

EE LSRRI ENAZER, 51T gemu-system-ARCH -M help BIEEXIFMITENE
BIIR,

Q x&E: 1SAPC

AR3z#F isapc: ISA-only-PC i+ EHZEEL,
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35.2.1.2 CPUES=S

BIETAIERS (CPU) RIS MR, 15517 qemu-system-ARCH -cpu MODEL . {£F3 qemu-
system-ARCH -cpu help AIEEXIFH CPU B SFIRK,

35.2.1.3 EEZEIN

EMILITRI gemu IR E BREmSYR, BEEFFRAERAED, 580 gemu-doc F

-m MEGABYTES
YETE FYERETA RAM K/NEY MB #o

-balloon virtio
e BT oIS ERIEIRE VM Guest BIEI) RAM 2R EIMMLIER., ERZ2ER -m i8F
HNREE.

-smp NUMBER_OF CPUS
IEEERIMA CPU k2, QEMU 7£ PC F & E&EZHHF 2551 CPU (HF&HEZHE 64 1
CPU AIfM KVM BR) . HETURESZ Hith CPU ABXHISE, BIiiEER. S MEE
BUIZ O, HEMZOBILIZE

TEEREMH gemu-system-ARCH &< 1T f):

> sudo gemu-system-x86 64 \
-name "SLES 15 SP5" \
-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 £ CPU MRS T B, ERBEN CPU, E7E QEMU A2 dhiaN c. BXIFA
8, BEENE36E “FH QEMU SMSEIEEIN -

35.2.2 FEMEEUEPISERIECE

-readconfig CFG FILE
EEFEERBEIETT VM Guest BIERERSIT EMNIRFECE LI, qemu-system-
ARCH RILUMEFIER -writeconfig RENE FERIBRIIXEFIEEENECE,

-writeconfig CFG FILE
R SR MRS S ECE BRI AX 4, B -readconfig A AEEFERZX
o

> sudo gemu-system-x86 64 -name "SLES 15 SP5" \
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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
FEETE VM Guest LR RTC 95, Guest BIBTEZMIABE TN RGN ERE, FHit,

BN AR SERAINIRHEY (B30, & NTP RSES)
INREFER VM Guest BIEh S ENBTHHIRE, 1518E clock=vm, MAERFERIRINME

clock=host .
BRI LAERR base FEIKISERE VM Guest B AV #IERIE]

> sudo gemu-system-x86 64 [...] -rtc clock=vm,base=2010-12-03T01:02:00

AURIEERS, MEIETE utc X localtime, AIEIETR VM Guest £ FT UTC (h
RS, FBMW http://en.wikipedia.org/wiki/UTC 2) {ERE, MiEE NN REAHAT

B E,

35.3 £ QEMU HERIZET

QEMU M ZIEINIZIT VM Guest FREMFIBIRE. a1, QEMU SZHZMALBIRIM K. Rig
& (EEMuBahikapes) « USBiR&E. FRiRE (BITHHITHRO) HSEMEEE (BRHA
BR) o ATMARTERESMIANR SNSRI
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0O &%
IMRFERNKE (BIA0 -drive) REFHHEEFNREEFEE, BER -
device JEWRIEE, HEMA drive= FRTUFHITIRIR, HI40:

> sudo gemu-system-x86 64 [...] -drive if=none,id=drive0, format=raw \

-device virtio-blk-pci,drive=drive0@,scsi=off ...

BIRRE X RREF REEEEE, 156ER -device ? # -device
DRIVER, ?,

35.3.1 Hig#E

RIGENTFEPHNMESEXEE, XEREEMERDIZENEEK IS FEER. BESH
EENEEPREP—SREREFEZEIMLD Guest 121FR ST,

FEHAIBREhE3ERA -drive REN, ILEMABRTFSFED, ATENBEPHN—LFED,
BEXREYIR, FBIFMIT (man 1 gemu),

-drive JETRYFiEIR

file=image fname

EEEA TR BRNEEREGRIRE. RKEE, BERA—I = (AB5h) K.

if=drive interface
e IRoNE BIEEEIAVIZOZREY, SUSE BEifY2#F floppy. scsi. ide 3§
virtio., virtio EXFEINMCEEEIRTITER. BAIAMESN ides

index=index of connector
IR chasFmEZRINEEZO (B2 if &) EREMEESINERSIS. IRFKE
E, WR5I=BnEE,

media=type
IEEFARIRE, AILUE disk (REEER) = cdrom (RRAIFBENAY CD-ROM IRzTh
2 o
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format=img fmt
FEEEENEERGRIERIL. NRKEE, RASBMENRN. SUSE BRI raw
qcow2 #&=to

cache=method
IEERDNBRIEF 5. AIRERIEN
unsafe. writethrough. writeback. directsync = none., E1E{EMR
qcow2 MERIBHIRESMAE, 1B writeback, none SEZAFHIIERE, ALLE
RLEMET, MFBEXH, BUAMERN writeback, BXBFMEER, BEENE 17T=
“WREFERX

O &F
AT EUHIEEEN, QEMU BERIRFIZME TR, USEERN gemu-system-
ARCH #< 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 =]

R G M XMERIE XN NEHERPEEHPRNEIEME K, EMSANEET
B EEFTHPEFEMENBES. §i, NREERREERGHES 1 GB #iE, MILtAREGRIA/N
SIEK 1 GB, WMREFESMIFR 500 MB (FEFIME) BUEIE, BEKNBARSIZTERR/ N
IEFEYOL, KVM #&%1TESINT discard=on &I, RSB EEEFTEMNFE
Guest BUMEHIBREIBEBBR “=H” . EFE, R if=scsi FahdEOAE
%

> sudo gemu-system-x86 64 [...] -drive format=img format,file=/path/to/

file.img,if=scsi,discard=on

O == RS

X if=scsio UHZEORESIETE virtio-scsi, TMEMRETE [si SCSIIEAIEE,
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35.3.1.2 I0Thread

|OThread 2 virtio &N EBEHREIFEE, BTFHRITI/OERFKIESIREKRYE, LHEER
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
EIERIE .

L@ E X 10Thread SR KEA |0Thread, RfG, virtio IGEFAIGXLERNRATFH /0 £
& 2 virtio G ZHBET LUMERAE I0Thread WK, SE TR 1:1 METACE virtio 1&EMN
|IOThread 3%, LUTFRBIBIEEID A iothreadd BYEA I0Thread, #AfG, 3% |0Thread ¥4/
YEF virtio-blk I EHIEHER,

> 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 T SSD MEESRFHIRE, ZEMIEFRIEA.

ZIMIEFROAL T RARS. BEAZIEIERF, HHITLUTRE:

1. £ Guest ERAZE<LITHIENM virtio blk.use bio=1. BJLUGE YaST > &% > 5|
SINEHEFRITLIRE,
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Alt, BHAILUREE /etc/default/grub, EEES
GRUB_CMDLINE LINUX DEFAULT= BY1T7, HERERMAZESE, AFIETT grub2-
mkconfig >/boot/grub2/grub.cfg LUEH grub2 5|5%xE,

2. FERUEMNZELTTRIIE L TESIT Guest,

() =% BFEELET Bio WIKEHIERF

ET bio B9 virtio-blk IXsiEF M FAMBEFIERISRLH LY., REET, AEFS
KRB AR TF4EE bio BIFFAHERNME, BAEEIERIZEE LFEHREET bio HWIREHTE
o

35.3.1.4 HEi%ifiA]iSCSI HFiR

QEMU MBS libiscsi tHER,. FEitt, QEMU FJLLEEHIE iSCS| FRHIEEH A IEEIMIR
%%, LEIHBERTEMEMEN ISCSI ZECHAcE, MET iSCSI BAr libvirt FEMIGENEE
XMEE. LIhEe@:d AR TiElRE libiscsi B4 Guest 7#EEOEREE iSCSI BAR LUN, &t
BILATE libvirt XML BREHIEEE T iSCS| B IR &

Q xE: RAW BT
BT iSCSI MY FERLERAR T EAVRS], (XA RAW BREIUEY, LthINgeA IR,

THEZATEE iSCSI E#R QEMU ss< TR H.

Q iEE: virt-manager [R#]
virt-manager REMFRAFFET libiscsi HTFHESEHEREVEE, BREIET EEHE
Guest XML FEITEE, XMiBIEET iSCSI BEfESiams s B s S1TRTM,

> 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) BEEIBTEMETE Ceph B¥ &, XEIGHRTIFRR. ERIFEIE—E, &
AR ERAEMBNEE—, M KYM BEH VM Guest £ RBD,
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BEXEZHT, 52 M SUSE Enterprise Storage Administration Guide, chapter Ceph as a
Back-end for QEMU KVM Instance (https://documentation.suse.com/ses/html/ses-all/cha-

ceph-kvm.html) 2,

35.3.2 EfEMEREDR

AT AR RSN REEB QEMU IR, LUK VM Guest EIZRIHR E R Ao

35.3.2.1 EXMAF
QEMU f#H -vga EEXHETFER VM Guest BFZH#E A E, -vga ETURFI LU TE:

none
7£ VM Guest FZAMSI+ (FEBSTR) o el LUEE BITIES 8 1RIE1THR VM
Guest,

std

IEINFRAER VESA 2.0 VBE 8K, WREITEE VM Guest EEARENERDHE, 18
fEALLE,

gxl
QXL R¥EME R, E5 VGAFES (835 VESA2.0VBE X#F) -, A spice fsmmY
B, BINER gxl,

virtio

FEMVGA B,

35.3.2.2 ERiEIn
LI TFEIREE20m VM Guest B2 E R A o

-display gtk
£ GTK EOF ERAIMAL, R ERMEATFEEITIEEMIES VM B Ul T&.

-display sdl
e SDL R MMERE AR ERMMESL. EXIFMES, FSN SDL X4,
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-spice option[,option[,...]]
B spice itfZRE Yo

-display vnc
BXESZER, B5EE 3551 “EHVNCEE VM Guest” o

-nographic
£ QEMU E . RMHNBTHOKEEREIIEFI G,
fEMA -nographic BEIEPWIE, TEIMTHIEHE carl-a 1 ATEFHMERRE
’eFIR, fli, BTEERISS QEMU klad Z Bt HRAVIRER,

> 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-a b send break (magic sysrq)

C-ac 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
ZH QEMU AR, BFETREELIETEIFIRME

-full-screen

UeRENER QEMU Elfizkt.

-no-quit
A QEMU BORXHARHE, FilEsRITRAET,

-alt-grab, -ctrl-grab
RINERT, 78R arl-att Zf5, QEMU BEOSER “WMiREY” Bif. ErlLURAS
PEEHCN ctrl - At - shift (-alt-grab)ZA ctrt $#(-ctrl-grab).
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35.3.3 USBig&H

AEE A A TR AN R KVM FRAY VM Guest A USB i&%&: ATLUTE VM Guest FRiEINERT
B USB i&%, SRBIAREN] USB I&EIEIKA VM Guest, E7f QEMU HfEA USB i&%&, B

HLEEREY -usb EFHEEA USB IRehiEF. AERILUEE -usbdevice iEHIEES™ME
%o

35.3.3.1 7F VM Guest & USB &%

SUSE Bai#F LU TRER USB 1§
%: disk. host. serial. braille. net. mouse # tablet,

-usbdevice 3%&IAY USB i &R
disk
BETFXHEINABTEFHILE. AJLUIEAAERN format &0, mMAZERMEI.

> sudo gemu-system-x86 64 [...] -usbdevice
disk:format=raw:/virt/usb disk.raw

host
Bi@EEHNIEE (A bus.addr#5i8)

serial
FHNFRIKENBRITHEISE
braille

A BrlAPI B SO & LU E R E i tho

net
& 32 4F CDC LKA RNDIS thiX BIMIRIEFCES.

mouse
TRIEEI USB BT, IEIMSBEINAN PS/2 BAFEM. UTREIERTER gemu-
system-ARCH [...] -usbdevice mouse B&IHY VM Guest LRI RAIRRELIRE

> sudo hwinfo --mouse
20: USB 00.0: 10503 USB Mouse

343 USB ig#& SLES 15 SP5



[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
IEINERLE I AR EAMNIRSE (FIUNAIER) o IEMSEEIRIAR PS/2 BARED.
WNREEET VNC hiXEE VM Guest, NEEIRIRFIEEETH. BXEZER, 58

e

ME 3557 “EHVNCEE VM Guest” »

35.3.4 FFIRE
A -chardev AIRIEFNFRFIEE. ZEMERUT—MEE:
gemu-system-x86 64 [...] -chardev BACKEND TYPE,id=ID STRING

Hrh, BACKEND TYPE AILLZE
null. socket. udp. msmouse. vc. file. pipe. console. serial. pty. stdio. br

5 parport. FAEFRREHBAE—MREKA 127 M FRNE—IRRFR R, LLFRFEA
FHREEMBXIESHIMNRIZIEE. BXEHNAMEFEMTERE, 38 RFME (mnan 1
qemu ), FEIZAIA back-ends BB EAA:

null
BIBE— I TIRE, ZREFRHIEBESEFWEIFIEEUE,

stdio
E#%E| QEMU BV R ERM AR &R H.

socket
BN EREET, MNRIBET PATH, MEIE Unix EEF:

> sudo gemu-system-x86 64 [...] -chardev \
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socket,id=unix_socketl,path=/tmp/unix socketl,server

SERVER FiEBHEE ZEEF = BIFEET.
SNRFSET PORT , MEIE TCP BT

> sudo gemu-system-x86 64 [...] -chardev \
socket,id=tcp socketl,host=localhost,port=7777,server,nowait

ZESERO 7777 LRIB—NAS0f (server) TCP E##F, QEMU ReRAEFHE
PimiEiz 3| s O NPEERES (nowait ).

udp
id UDP Y& 3K E VM Guest IFRE M RE A X EITEEN.

> sudo gemu-system-x86 64 [...] \

-chardev udp,id=udp fwd,host=mercury.example.com,port=7777
ZELTEEEEN] mercury.example.com E4EIHO 7777, HMHPEX VM Guest fILE
MEo.

VC
B QEMU XAIEHI G, Ea] LUAER M IEE BHIMTHI G BRT:

> sudo gemu-system-x86 64 [...] -chardev vc,id=vcl,width=640,height=480 \

-mon chardev=vcl
ZHORBISEANEER vel BFEINEEIA, FIF QEMU ISR XS
VAN
Ho

file

Rk B VM Guest WFAEREEICREI VM ENARS 2 LRI— 1 X, WIFEE path,
MRZBEEREFTE, REFTULIE,

> sudo gemu-system-x86 64 [...] \
-chardev file,id=gemu logl,path=/var/log/gemu/guestl.log

FINBERT, QEMU BABITSHTIHROLIE—AFLE, FH/ QEMU MR IE—MF
HiIEHIE, Y, BrLRIBBECHFERIEE, HEERTFRREN., TR AEREHE
Bh:
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-serial CHAR DEV
& VM Guest BB BITIROEEME VM EHBRSS 23 EMFRFIEE CHAR DEV, 1£E
EERT, ZERIAA—TEEHIE (ve);, FIEERERXT, BiAR stdio, -
serial AlIRBIFZFiED, BXFIEMITESIR, EENFMI man 1 gemu,
e a] IR EB1TiR O, A -serial none AIZAFERITHO,

-parallel DEVICE
3% VM Guest B9H1TIROEEME DEVICE . IAINZIFMIEES -serial #HE,

0O &F
888 SUSE Linux Enterprise Server {fE3 VM AR 230Y, SR EREREYS
F1T#O1&% /dev/parportN (HEAM N 2%OS) o
ERZA BN =" H1TiwO, A -parallel none RAIZAFEHITH,

-monitor CHAR DEV
¥ QEMU Mz EEME| VM EHARSS 28 ERVFAFiRE CHAR DEV, IEEIHFRVIS &
5 -serial @, EEFARNT, HRERIAAN—DNEMZHE S (ve); FIFETER
T, BRIAA stdioo

BXAAFTRERRITEYIR, B2 FMIT (man 1 gemu ),

35.4 QEMU HHyMILR

¥ -netdev %NS -device EAEABI N VM Guest EXAFERBMIMKEMZIEO R, -
netdev EINMIEEN

-netdev type[,prop[=value][,...]]

SUSE BRIZIFLUTMSZEE: user. bridge 1 tap. B* -netdev FIEMATET
&=, BBIFME (man 1 gemu ),
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FiFM -netdev FiEM

bridge
EREENMEEFREE TAP EOHRKHEHEZIIEENNT. BXEZER, ES
W8 354371 “BHENEK” .

user
EERPRIANS, BXESER, BERE 35427 "HPEINE" .

tap
IEEMEMEBNBEHNLSE, BXELZER, BENE 354371 “FHENE"

35.4.1 TEXMNEEZEOER
¥ -netdev 5#%H -device EINM—EEER B LURINFTAIEIN

> sudo gemu-system-x86 64 [...] \

-netdev tap @ ,id=hostnet0 \

-device virtio-net-pci® ,netdev=hostnet0,vian=1@ ,\
macaddr=00:16:35:AF:94:4B@ ,name=ncardl

0 IEEMLZIGELE,

@ IEEMEMES, FA gemu-system-ARCH -device help H#%Z Network
devices: BERDFIIREVEF & LR QEMU ZHRFIENFESHI&,
SUSE HEIZ#FE!S rt18139. e1000 MELTEF M

e1000-82540em. el000-82544gc. elOOO-82545em #] virtio-net-pci, E

EERERIEFAIEIGIZR, BRI help 1ENIREHIZ RN

> sudo gemu-system-x86 64 -device el000,help
€1000.mac=macaddr

€1000.vlan=vlan

€1000.netdev=netdev

€1000.bootindex=int32
€1000.autonegotiation=on/off
e€1000.mitigation=on/off

€1000.addr=pci-devfn
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€1000.romfile=str

€1000. rombar=uint32
€1000.multifunction=on/off
€1000.command_serr_enable=on/off

© BMK/ZEOEREEIVLAN 1, ErILUEEBCHRS, ZESETERTIHREN. NRESR
BE It %0, QEMU R ERRAIAME 0,

O EEMRIEERAREIZS] (MAC) ik, ER—TH—IRIRE, BINERKEE ML, 1
RKRIETE, QEMU BRHEESHIEIA MAC Hillk, FLLRIEERTEMEX VLAN HIERE MAC it
HEHZR,

35.4.2 AP1RIIMES
-netdev user TSR QEMU BAMFERMA, MBREEMAER, NEAERAF
B3t B, XEHVTERT:

> sudo gemu-system-x86 64 -hda /images/sles base.raw

> sudo gemu-system-x86 64 -hda /images/sles base.raw -netdev user,id=hostnet0

INRERAVF VM Guest iHRIMBMILZ IR (FISNEEKM) , NIEXIEEER. RINFRIFE
e NARE, EIE VM Guest W FMEZRREMITENAT L. FHNERAT, BAFEEERE
S, APRINIERT AT M VM EHARSS 28 ERYZASHIE R7E VM Guest LHITLESF

VM Guest 23RS DHCP ARSZ 28 ECRI— IP Hutit, BIi@d 10.0.2.2 3418 VM EHARS 28
(DHCP BRS328) , M ECHY IP HIHESEREIM 10.0.2.15 FF&. EalLUER ssh iE1EF 10.0.2.2
FEIVM ENARS 2R, HER scp REEHIXH,

35.4.2.1 <170l
ATRM T BXNAER QEMU & E AP EXRLEH LN R G,
@135.1: BRAPEXASE

> sudo gemu-system-x86 64 [...] \
-netdev user @ ,id=hostnet0 \
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-device virtio-net-pci,netdev=hostnet0,vlan=1@ ,name=user netl@ , restrict=yes@®

18T A P IRTURILS
EEHEEI VLAN Lo SNREBRULEDT, NRAER 0o
EEMSHERRIENZ 18R M. ATATE QEMU IR RiRiziEix.

fRES VM Guest, X#¥ VM Guest A5 VM MRS @I, HENKERASBEE!
SMERPIZS

© ® 00

f5135.2 : EABEX IP EERAFPIERRS

> 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@®

@ 15T VM Guest BEIRIMIL IP tthiit, LA PIIZAIMILEHERS, #INMEF 10.0.2.0/8,
® f5%E VM Guest HEIRY VM EHIARSSEE P sk, BAIAEDY 10.0.2.2,

© IETETTHMNE DHCP RS 2R1EIRE VM Guest Y 16 4 IP Hilith I E—1, ZRIAER
10.0.2.15,

O IEEHNE DHCP IRE28157k%A VM Guest BIEN R,
5l 35.3 : {EAMSKSISH TFTP AP EKNE

> sudo gemu-system-x86 64 [...] \

-netdev user,id=hostnet0 \

-device virtio-net-pci,netdev=hostnet0,tftp=/images/tftp dir@ ,\
bootfile=/images/boot/pxelinux.0 @

@ FUERETFTP (RREEZ FTP ThaeBIXHEMamil) ARS8, EEBRPIIXXHRIA
TFTP fRS3 2R B RPN ERE VM Guest,

® LLBOOTP (AJig{ft5|SIM& IP IUEFIMLEZAI BRI —FPMENIN, BEELE T FiLA S
) XHWERT BEEMNX G, 5 tftp —EERK, rTLUES EH EMNAtE RMN
£&85|5 VM Guest,

f5135.4 . EAENHEARLAFIEINSE

> sudo gemu-system-x86 64 [...] \
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-netdev user,id=hostnet0d \
-device virtio-net-pci,netdev=hostnet0,hostfwd=tcp::2222-:22

BEMN RO 2222 B9E N TCP &E1Zi% & E VM Guest EAYIR 22 (SSH), %R sshd
IE7E VM Guest E£iafT, WA

> ssh gemu _host -p 2222

(He, gemu_host BENRLHIEARE IP#4E) , LAFREX VM Guest B9 SSH 12

o

35.4.3 HHEML

A -netdev tap EIEY, QEMU i@ iEEH] TAP MLEZI&EEZEE VM Guest BIISTE
VLAN REIZEMIF. ZMEIEEHIMEZIEOFESWNMEZNERIBOE . AERIAKER, &
EERIEE

BASIE—IME, FRE— VM RS [IYIEMSEZEO (fI30 etho) HINFNEP:

1. B YaST ZFFIFROHIER RS > NEIZE,

2. BEHAN, AEMNEGIHEET OSSR TRERIEEREMTG, BHT—5,

3. iﬁ?‘ﬁﬁ:‘gﬁﬁﬁEblu\l_IE%lu\*E\;mE"JIPiﬁ'!th: QKEEE*E%W%-IQE (ﬁﬂ%ﬁ_ﬁﬁ) o

4, EERISEERF, SRR AR E.
BEHE T2, HMAXAREBEEIRENRT, BREHXS,

5. BEHEUNAENR. REEEELIZEMN:

> 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 FohEiEEIW

ER LT RGIRIZAE VM Guest EIZEIFTEMIMEDO bro . MIZAPIE <@ sudo 4l
%IJJ:_??) }_.T&E]_IE"AP~ ZZ root #%*20
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©) #B7: FRENmE

%%ﬁ@’fﬁ, %g?% tunctl E’X{q:@o

#!/bin/bash

bridge=bro @

tap=$(sudo tunctl -u $(whoami) -b)@®
sudo ip link set $tap up®

sleep 1s®

sudo ip link add name $bridge type bridge

sudo ip link set $bridge up

sudo ip link set $tap master $bridge@®

gemu-system-x86 64 -machine accel=kvm -m 512 -hda /images/sles base.raw \

-netdev tap,id=hostnet0d \
-device virtio-net-pci,netdev=hostnet0,vlian=0,macaddr=00:16:35:AF:94:4B,\
ifname=$tap@® ,script=no@ ,downscript=no

sudo ip link set $tap nomaster@®

sudo ip link set $tap down@®
sudo tunctl -d $tap@®

® e

©O © 6 60

351

PIFIZ E B R R

HEEHR TAP REH R ERIRGIZTHARNAR . TAP REREE AT EIMEAIRIILER
REPAPEZ 1% & o

BThHETEER TAP M8,

HE 1R, LUAFRHR TAP MEZEORSSER,

R TAP IRERMEIRIF broo

ifname= FiEIHEE TR TAP MO RR,

gemu-system-ARCH TEEIZZINFTZBISICZE script f downscript B, WRETE
VM ENMRSBXH AR LIKEI TIEENMA, BREmERIIMFZENETT script, #
FREMEIFIR 251517 downscript . &e] LU XEEHIZARIG BEMIFFRTHEZO,
INSIE /etc/qemu-ifup 1 /etc/qemu-ifdown., WIRIEET script=no F
downscript=no, NM&ZAMAHITINEE, EEEFHUIEERNIT,

IBRMTE bro HBY TAP 0,
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9 :l__f TAP 12%%1*1@\12%% down o
KB TAP 185

35.4.3.2 {EH qemu-bridge-helper FEZZI M

B IHEFE VM Guest E1ZREIMEN S —M AN EER gemu-bridge-helper BIFER.
ZEF R AEEE TAP ZFOMF I HEZZEERNMT. BRIANBFRIITXERN /usr/lib/
gemu-bridge-helper. ZBIFRHITXHRINIRE KA setuid root, thHELZEW, RAITE
KA (kvm) B RRTT. ALk, gemu-system-ARCH S $ASHAEEL root Gz
7o

LICEEMME, SBshARZBF:

gemu-system-x86 64 [...] \

-netdev bridge,id=hostnet0,vlan=0,br=bro \
-device virtio-net-pci,netdev=hostnet0

& LUEA helper=/path/to/your/helper EIIEE B B BE X B F IR0 TAP
R EECESRRIRECE
gemu-system-x86 64 [...] \

-netdev bridge,id=hostnet0,vlan=0,br=br0,helper=/path/to/bridge-helper \
-device virtio-net-pci,netdev=hostnet0

0O &F
EENXM gemu-bridge-helper BYiEREFN, EEE /etc/gemu/bridge. conf
X, g0, UTiES

allow bro

A qemu-system-ARCH di G E VM Guest IEZEIMHF bro .
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35.5 fFHVNCZEE VM Guest

BIAMBERT, QEMU /A GTK (—METFAIAERE) BMHRER VM Guest NEF Hitho
NRIEET -vnc &, ERILILE QEMU EIFIEER VNC BRes, HREEF mEEERZ
VNC &3,

0O &F
1Bd VNC =1E#(E QEMU BIEIMNIEY, (R -usbdevice tablet EM=RERA.

tesh, MREFBEAS —MWREFRBMAZIING en-us , BEA -k ETHSERE
o

-vnc BE—NFETLIE display . -vnc ETURFILLT display I8EE:

host:display
RIFZREBERR(HS display £RY host HEE. FEEIETT VNC £I1EH TCP iR
BR=E/95900 + display BV#F, SNIRXKIEE host, REKEZREEAENRIE
%o

o

unix:path
VNC ARZS 281507 Unix M ERF LHER. path ETHEEMEX Unix BEZFHUE,

none
Re#03a1E VNC BRS328206E, BARBmhARGSHRET. EHERILUER QEMU BlEEEE
VNC fr5388. BXEZER, BENE 36 E A QEMU mAEEEEMUI -

BILATE display ERNEEFER—MEEZMETIRE (MESHR)  BRET:

reverse
BT e MR EE RIS VNC B F s,

websocket
TIMNTH—NERBTF VNC Websocket iE1ZH) TCP MR, RIBENX, Websocket imA
79 5700+display,

password

ERNEFIRERERAETOSHNS MR,
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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/%\
BXEBRETNEZAT, FEM gemu-doc FAMTT
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 1RIFVNC &E#

ERIARY VNC BRSB22ig EMEREAR NS KB, ERIERFIAR, EFAFER LMK
REYERI ENEEMEE QEMU VNC RiE,

RFRRMET ZNEFINREM, THRENATF VNC BFIH/ARSREE. B UERO<L. x509
IEH. SASL BP0, EERIE—%K QEMU 44 M B MIIEA ARFRIFEE,

BXE VM ENRSB[BNEFF ik LECE x509 IEPRFMRER, ESWE 12327 “FH x509
IFH#HITITIE TLS/SSL 3% #E (gemu+tls B xen+tls) ” FFE 12.3.2.3 % “BERF N
MIgE” o

Remmina VNC EE SR HFER B HIIENG. WFLRF, FHIMRILZARSS2E X509 IEH ca-
cert.pem. server-cert.pem # server-key.pem i FFEH LA /etc/pki/qemu B
R, ATREFIHIEPRETAEEXERF, Remmina FEEBEMNNSERIEHXLEIERHN
2o

5 35.5 : O SHEIE

gemu-system-x86 64 [...] -vnc :5,password -monitor stdio
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£ VNC B/R2848S 5 (MR Fi%O 5905) LEnh VM Guest B4t password Fifk
MEMEE—FEFOSHRBRESMNIIES . RIAKIKEOS, BEET QEMU K128
f{&EF change vnc password f<igE—1 O

QEMU 2.3.1 monitor - type 'help' for more information
(gemu) change vnc password

Password: ***x*

I EEIETE -monitor stdio &, RAMRBRAREEM QEMU SiasavimN /it ,
BT EEIRZ s,

+ 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

T Tumbleweed e N
IEFEEER i VNG S35". . 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

51 35.6 : X509 SEFEHIE

QEMU VNC RRS3 28I RIEMEF TLS MNZ, FHEA X509 IEBHITH ML, RS[/EE
KREFPIHRMEIES, HiRE CAIERRIHRHAVER, NRENQFTRERIHERME
M, BERLLSHIIESE,

gemu-system-x86 64 [...] -vnc :5,tls,x509verify=/etc/pki/qemu

f5135.7 : X509 IEBMO L HHIEIE
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 \

356 fRIP UNC & SLES 15 SP5



-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

@i qemu-system-ARCH &< (ffl%0 qemu-system-x86 64 ) AAEIPMWIA, SiRMH—1
HBASREHERRSAFRRE, FRKENSTHEPIRENG ST MEEBITHRIIRERS.
BERAIB iR, MBFREER S, UNIEH R NE S .

Q =

THETHIE THIENSSE QEMU IS MBS hEAER, BRENEYIR, 157 QEMU
BHgsan<iTHIAN help,

36.1 ininlEtieEiEmla

() #7: libvirt B4R EHE
NEHEEZER qgemu-system-ARCH S BEIEMNHERN QEMU BEOHREEHE
ResateY, AR LURREMEsEHIA,
WREER libvirt Boh TR (FI190, £ virt-manager) #Hi&@id VNC 3
Spice RIEEFHEE, WX ZEZANEMSEFE, Fid, EAILLET virsh K
ME36n < AKX EI I :

# virsh gemu-monitor-command COMMAND

RSB EH SN AREUATEERHMHE RSEREEEPWNEE, £ 353227
SRR T EXERSNEZAT, Hi0, BEERFEA -display gtk EHAYIE
MTERGE, 7% crl -t -2 , [E#F, EfFA -nographic E&WE, vJiZEE55%
ctrl - A ¢ tRE| ISR ES A

EERITH A INEEEE), B5ER help 5% 7, ERINA XIS EMSMIZEEE), 1BER help
COMMAND ,
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36.2 FREXE X Guest RAEHER

EIRIE X Guest RAEMER, EEA info., NRAESEMMETERZHT, K
AOIRIRRY SR, EB R HE B D RFRIH B9

R
a
ED
a
amp
o

info version
27~ QEMU BYhRZS,

info commands
FIH TR QMP &5,

info network

BRI,

info chardev

EBRFIRE,

info block
BXRPIGHE (HINrERR. REIREH2EE CD-ROM) WIS E.

info blockstats
HIGEBIEEFIE NFITHERE

info registers
£/ CPU HF28

info cpus
ETREBEXAHACPUMIEER.

info history

BREaLITHE.

info irq
ERPEFITHES.

info pic
E7ri8259 (PIC) IRZo
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info pci

ERPCHEE,

info tlb
EREMAFIYIERFMRET,

info mem

ERETHH B TFIRET
info jit
ETRoIAREFRES.

info kvm

E/j__\ KVM 1%1%\0

info numa
ETRNUMAEE,

info usb

& Guest USB &%,

info usbhost
ERFEN USB I1&F.

info profile
ETRDHER.

info capture
TR (S5ME) E8.

info snapshots
ETRHAIREFIEMNIRE,

info status
EREFIEPWBIRE,

info mice
ERHPLE Guest RARETEIZEWEH-

360

FRENE % Guest RZMIEE

SLES 15 SP5



info vnc
B VNC RSB 28I

info name

RS BIRE MR R,

info uuid
ERYFIEPAE UUID,

info usernet

BRAF WS ERRTS.

info migrate
ETREBIRE.

info balloon

BRRIKIREER.

info qtree

BRIRER,

info qdm
£ qdev KFEISTIR,

info roms

£/~ ROM,

info migrate_cache_size
ETRERIE xbzrle ( “BF Xor WEEBITTKERL” ) EEFEK/I.

info migrate_capabilities
ERENEBIIEE (FIU0 xbzrle £48) BIRZ.

info mtree
B7R VM Guest RIEERZ5H,

info trace-events
B0 BRERESE4RERS,
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36.3 EXVNCO%

EHEKRVNC O%, EfEA change vnc password sp$HEAFROS:

(gemu) change vnc password
Password: *¥xkfokkx

(gemu)

36.4 BIEIKE
B1E Guest BITHRIARINFAMELE (BYEN) , 1BEH drive_add 1 device_add &<, BT
EXBIERIGERINE R4 0 BOFIRENES

(gemu) drive add 0 if=none,file=/tmp/test.img, format=raw,id=diskl

0K

ALUB I E IR F RS RBIAIILSE

(gemu) info block

[...]
diskl: removable=1 locked=0 tray-open=0 file=/tmp/test.img ro=0 drv=raw \

encrypted=0 bps=0 bps rd=0 bps wr=0 iops=0 iops rd=0 iops wr=0
EXHIEoIEsfE, BHEERIEMEE, £ Guest BEBEEITE., BEMNIGHEE virtio-
blk-pci 3% scsi-disk. EIREXAIBEMNTEYIR, RIE(T:

(gemu) device add ?
name "VGA", bus PCI
name "usb-storage", bus usb-bus

[...]
name "virtio-blk-pci", bus virtio-bus

MIEARIMEE
(gemu) device add virtio-blk-pci,drive=diskl,id=myvirtiol
HERU T <HIA

(gemu) info pci
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[...]
Bus 0, device 4, function 0:
SCSI controller: PCI device laf4:1001
IRQ 0.
BARO: I/0 at Oxffffffffffffffff [Ox003e].
BARL: 32 bit memory at Oxffffffffffffffff [Ox00000ffe].

id "myvirtiol"

0O =%
BILAEF device del M Guest FEFRIET device add i< RMMANIEE, MNE ¥4
8, 137 QEMU EM2sdn<1THimN help device del.

ERMS B ohiR g & RaNg &Y, EFEA eject DEVICE i<, EATNEN -f
B LSR5

EEA%ahigR (%0 CD-ROM) , 3EEH change DEVICE 75, AILUEEA info
block <RI EIRAIEFR:

(gemu) info block
idel-cd@: type=cdrom removable=1 locked=0 file=/dev/sr0@ ro=1 drv=host device
(gemu) change idel-cd0@ /path/to/image

36.5 EmlEEM B

MRFE, oJUFERGISEH S REMBEMETEN. Fla0, MRENEFRFRE
SEHFELERAEIMNASE (BI50 X Window RFEHAY ctrl —alt - F1 ) , &R LUER
sendkey KEYS REINXLLHESH:

sendkey ctrl-alt-fl

Y KEYS EBAHERRIRERR, BN sendkey Hi%Z -1 o
BIERIRM, AIERU TS

mouse_move DX dy [DZ]
RERY RATE 2 EIE E VAT dX, dy, dz (GZRTHHRNE) o
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mouse_button VAL
B RAMRHRIIRS (1=, 2=, 4=8) o

mouse_set INDEX
REBRMBIMSEERES. FTLUER info mice sadIRENIKERSIS,

36.6 ENATHNTEF

MRBEMABIERAT -balloon virtio #EI (WNtSBE¥FEMMESIKES) , &
Er LshSEN I ARGF. BXBRASRKGEINFAESR, BEEWRE 3417 “EH gemu-
system-ARCH #H{TEARZE” .

B RASEN EPRBEXIKRENEEHMEZIRERSEEREA, BER info

balloon #5%:
(gemu) info balloon
MRSIKIGEEEHE, BFEA balloon MEMORY IN MB &p$iREBEIBERMIANES:

(gemu) balloon 400

36.7 FHAEEIMIAE
EREIMNENNEREHANEHAWE, BERUTHS:

memsave ADDR SIZE FILENAME
Biciatint ADDR. K/ SIZE BIEINAFEEERES] FILENAME X4

pmemsave ADDR SIZE FILENAME
Bceatit g ADDR . A/ SIZE B9YRERFHEERES FILENAME - X4+

x| FMT ADDR
RIS IRHIAL S ADDR FHiRIE FMT ERFHIZERANEIRNEFREE, FMT FRTEH
COUNTFORMATSIZE X=NSEHIRK:
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COUNT SRR BRI

FORMAT BILAGE x (H75##]) « d (BRST&ES) . u (BRFS+#HE) . o (\u#
#) « c (FF) ;i CCRIER) o

SIZE B¥EILUE b (8) « h (1611 « w (321i) 8 g (6411) . 7Ex86 Lk, H]
IUER 1 BTUETE h 5 w, LA3I%ER 16 fial 32 {UE3HE< K/

xp / FMT ADDR
BIEECsatthit /o ADDR HARIE FMT FRBIGERKXIVIENEFRE, FNT FREH
COUNTFORMATSIZE X=ESEHRL
COUNT SR BB,
FORMAT AILAZ x (F+753#%) « d (BRFS+H#EED) « u (BRFSTH#E) « o (@
) . c (FR) ;i (CHED) -
SIZE B¥AE b (841) « h (1641) . w (321i) =X g (641i) . Ex86 Lk, A
MER 1 BIIEE h 3w, MU BIERE 16 fisf 32 REBIES K.

36.8 EIEEILIRE

SUSE BRIKRIENXFE QEMU MR FEERRK, A THNEEERENBR TrIsea%
B,

FEHWLH%E”E'ﬁAFEMME’J RER, €4E CPU. RAM BPREUKFIEREHENANS. BfERE
WAVIRER, B MZEDE—MEA qcow2 HEMER BRI RIS RISHE,

HEFEREFREASHEDN, RIBIFEER. FlM, EEMEIRSSE LECEMSERSS
&, &M ERRENEMTURSREBEM . EIER] LI XHEIMWLZ 82 IRE,
UEEZHAITEMZ IR VM Guest FREMIRIMHEEZ RIBIREIRT. AT ARI—H
Mok, FB—MHUEBES 34237 “EA gemu-img BEIEEMEVIRET RNTE,

BJ7E QEMU sz REA LU T an < EIRRER !

savevm NAME
SIE—MRIEA NAME BOFTEIMVLIRER, siBRIIARER

loadvm NAME
RHARIZ S NAME BYEINHLIRER,

365 EIREIAIRER SLES 15 SP5



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

TREZRY B ChiEEE—IRIR S,
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
SEEM. MREMUTVEN LNEMRH, XAgRSEXHRFZLT—MHEATFER

[A5Ye)

system_powerdown

EIHENAIE ACPI XANIER. MREINTHIEN LRI IFIRE,
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q 3 quit
SZEP£R1E QEMU,

36.10 mh&E

LIRS AR EMEMNM— N ENRSEEREIS — P ENRE, MASHAIBMEERE
mFHe ERILUKAMEREN, HERELFHHIEERE.

KEHEBRIENK:
° 11717 “TRER DFRNFEERYIEM,
o JEETEEBHE[E CPU IhEERY VM EAARS 28 2 Bl# 1 TLE TS,
o AHCI#0. VirtFS THEEF -mem-path SLITEMSTBARRE,
o AR A NERENMBAFENL LR Guest,

° RRfHEF -snapshot gemu S{ITETUHITIER (FXZHFIE qemu H<ITIED)

O == =505
SUSE Linux Enterprise Server B A3 #F postcopy &, IERNEHAEAR
%R, BX postcopy BIFMEE, 1EEMW http://wiki.gemu.org/Features/
PostCopyLiveMigration 7@,

PURME ERMETEZEIN: http://www.linux-kvm.org/page/Migration 2
KEEHS SR EIEU TSR

1. EASEHIEEREN LIETT,

2. EMNLUREBIMEXTEBREN LB, FERNSHSRENLER, FEEEML -
incoming tcp:IP:PORT &%k, Hfy IP 5% IP #itit, PORT $sSEBRFUMIFENT
BHmO. MRIRET 0 /ES 1P duhit, NEIAVERIRFrEZEO,

3. mRFEMN L, MBS ER S, FEA migrate -d tep:
DESTINATION IP:PORT &3R5,
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4, ZERETIBRE, BERIN LRGASEITEF GPER info migrate &<
5. EEUHTR, BEREN LM GNSEERIGPER nigrate_cancel &<,

6. ZIRETHNBTFNRKENEE (UFREA) , i5EH migrate_set_downtime
NUMBER OF SECONDS #r%.

7. ERERAINEE (8WFNE) , EEA migrate_set_speed
BYTES PER SECOND #<,

36.11 QMP - QEMU J+E# 1Y

QMP 2EF JSON Bythi¥, vIfERZATER (g0 libvirt) gEESIETTHRY QEMU L@
Wo EEILUER QMP 855 UM AR 1R QEMU Y5128,

36.11.1 @ ItnERN/HEIER QMP

Rxoal QMP EAANEIEE -mon ED, TENRGIERTERN/FMEEIZET— QMP £
Bl EUATRBIFR, -> R T EEMBFFIRZIEZTIEITH QEMU LHINEG<SHITT, M <- AR
18T 8& QEMU R EIRHH 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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}
BIIHEY QMP &S, QMP RAZEHRIRESHENNRENEE. FREXT, RE
REBBIERIETT. BERUINEMSRAHHENG R, Bkt

qmp_capabilities %
qmp_capabilities @<
-> { "execute": "gmp capabilities" }
<-{

"return": {

}
}

BEE, "return": {} 2 QMP BIRLINNEN,
QMP Bar LRI LA E$L, i, ¥ CD-ROM IREH2R, WAL TGRS

->{ "execute": "eject", "arguments": { "device": "idel-cd0" } }

<- {
"timestamp": {
"seconds": 1410353381,

"microseconds": 763480

I
"event": "DEVICE TRAY MOVED",

"data": {
"device": "idel-cdO",

“tray-open": true

"return": {

}

36.11.2 &3 telnet 3417] QMP
MRANMERILERN/fL, S QVMP HOEEIEIMNEERT, HEIFENmROSH
pLe:ha 1IN
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> 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

5251

> sudo gemu-system-x86 64 [...] \

-chardev stdio,id=mon® -mon chardev=mon0,mode=readline \

-chardev socket,id=monl,host=1localhost,port=4444,server,nowait \
-mon chardev=monl,mode=control,pretty=on

36.11.3 & Unix E#EFihiR QMP

£ -qmp EIER QEMU, HEIE— Unix BiEF:
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> sudo gemu-system-x86 64 [...] \
-gmp unix:/tmp/gmp-sock,server --monitor stdio

QEMU waiting for connection on: unix:./qmp-sock,server

EiBE /tmp/gmp-sock EEFRS QEMU LHIER, BER—FN EMB—MEinHER
nc (BXF4EE, 1580 man 1 nc) :

> sudo nc -U /tmp/gmp-sock
<- {"QMP": {"version": {"gemu": {"micro": 0, "minor": O, "major": 2} [...]

36.11.4 & libvirt B9 virsh &<i5i8) QMP

NRETE libvirt TETEMI GBZIE I 2 A Libvirt EEEML ) , WE

LUEidiE1T virsh gemu-monitor-command K5 EHRIETTH Guest i@ifl:

> sudo virsh gemu-monitor-command vm guestl \

--pretty '{"execute":"query-kvm"}'

< {
"return": {
"enabled": true,
“present": true
}

"id": "libvirt-8"

FEULEREIF, BITETTEEN query-kvm s8R E TN ETEEIIEIT KM, UKRES
BRA7T KVM,

O =7 £EHRENZENRETE
BEA QEMU NEWZ ErVR/ERm BRI E JSON 83, BER - -hmp &I

> sudo virsh gemu-monitor-command vm guestl --hmp "query-kvm"
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37 SERTIF BB XS

MR G RETBTZHEEEREMEENNGL. IBEXERSIFAFNREEIEARY]
KRRy, WAFBEXE M. Xen 3 KVM ENHIBE ALK B SIS FMIIFERLE R,
MEFREBRETBEARERFESHIMMAR,

ShEHmTHFMRR
REWMmLEMEM T — 1 FME, EFRETEXZGISHNFMAEE. BAR T EhED,
ERLEERATERET RS SRZE, fli0, EEE virt-install s SHIFM, 155
A

> man virt-install

e SRISERLTUESEY
R RREMT T ER VAR, EPRM T EEENEASRE X, fli, BEE virt-
install H<EERRA, BN

> virt-install --help

ERRERE BT EESERATNAT, Fli0, BEEFWMEIRINLETIFNFED, 15
B

> virt-install --disk help

XHEFIRER
WEEMMER G EEEXEFRGE PRI T MRS, 5180, libvirt-doc 3REGEE
& http://libvirt.org 2 HIREBIPFFEXH, MUAKATFETR libvirt C API BEBR G,
£ rpm (AL A EEXETFREENAR. HlE0, EEF libvirt-doc FIRSA, 7R
A

rpm -ql libvirt-doc
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38 LI&%% 1|:| lla\*D E ICA

HEMMEENBRREE, BEESEWEFHANARSIRS. BILUEB) supportconfig THEX
LHILER., BX supportconfig BVIFMEE, 1BEE M https://documentation.suse.com/
sles/15-SP5/html/SLES-all/cha-adm-support.htmla,

ERLLERT, supportconfig WENEEHAREE, AEREBREMBEX BEIZRI
VEIBC & £ A BY B SR E AR E

38.1 libvirt BEEH!

Libvirt StEMTFIFEFRESIERIEAE, ATLEITFAEEERF. JiEEMEmbigER
*I%J E /L,\lailﬁﬂ'ﬂ"ﬁ?ﬂo

BERR
libvirt BEHEE S HOFMLAELS: 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 WEEEGNELZHET, SN https://libvirt.org/logging.html 2,

AW libvirt ZEBHELRFNIZE N ERROR, REX BEIERS, HBEAEHEIREN
journald, BILUERA journalctl S<EERE libvirt SHPFEFEMNBESER:

# journalctl --unit libvirtd
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RINNWBETRIEEESSRTEMRNE, JANBRERFMN libvirt AFREERER, B
AEBIELE S HEET DEBUG KFIHVE SRR, 0, R libvirt 5 QEMU 582
BN R EFE—MEBEN bug, EXMERT, ENMNRFEEF libvirt 5 QEMU Z[ERIEH
HIAHES. UTRAIIE—BEDIESS, LUEEREB QEMU Rapi2FriEilE S HEE.
EEZH /tmp/libvirtd. log FISXH

log filters="1l:gemu.gemu monitor json"
log outputs="1:file:/tmp/libvirtd.log"

AI7E /etc/libvirt/libvirtd.conf ##E libvirt STPERNBEES, WZECEX
HFHRITERNENRG, BAERZTIFER,

# systemctl restart libvirtd.service
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AR

—f8

DomoO
ZARIBTE Xen MERER, R—MNEBMV. EVURERAREFAUEFIEITEIEIMUN, 7
#79 DomO0. FEH _ERIFRE BRIV EIEFNUEFIETT, AIFRAE U,

KVM
BB ELE KM EIMEEN

VHS
B ENBRSS 28
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
BEREIZ “Xen EMLEN

x|
EATF Xen W—4AmG<, AIULBEEREGBETFNTEN LNGSRAGEEEM. SR T
EEB/M xm T H %,

EHIFE
RA ST ENFSRENRERA TG, SREHSTHE, HETTas
GNOME 5 lceWM SERSE. ENFFRIENSHERNEMIET, HERHNEREY
ISR, EfEAAREEE Domo, FIEHENIRIERS
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IR ENNES
YaST MM EESRPIREN— I RERER, TREERERERS|ISESTHR IR
NE R, ZREEFBAIEXAER TIET, EEVIMERNGESRTRALEA virt-
install BIA#E NN AET,

FEPMEME X
BE—TAEFEAX (HPESUFEMRINSTIEIMLE R TTEESEND) KR
BRERHIMIEE IR &

FE{HHBh
Intel* 1 AMD* Rt EEMUBE A EBBI IR AR, AR T VM BN /HI AR (VM [ERHE
D), ENETREREEFHEKR, ERABRE THE (BITHEMHTTR) - 5, It
RABLTAREFELSRE, AHRMEFRHERETS], HelREL2iEREEN 1/0 128,

EIME
TEEPWLEIZ1TH Guest IERATNBIZER.

EEM
RESSHEE Guest IRERAMREXNIN AIZFBVEIE PCIFR (VM), HAEI#RA VM Guest,

ERNEIEE
—PRHRER, RERTIZMEEEIMNER B R,

HBREEERF
BT REMS REYIEH BN Z BRI BRI,

CPU

CPU EE
£/ CPU B (BARAMIERRFEM) AIE— R IEE T (CPU) HENEER CPU £
HEMBCHSEE N HIZR AT,

CPU #iHik
CPU ik B FHRER XA RSB R TR/ FN/#7B& CPU BITHEE,
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CPU ZE45 7
FMREP CPUSENES, AJUA VM fEIkEHYIERFHSLIRFERYIE CPU EREMN
CPU # &, ItITEHAIRBRFRS MR, EEHTUIRNATEER,

CPU [Ri#l
RE#L CPU PREIAIFEIE vCPU BEISE NYIIE CPU BERY 1%-100%,

P 4%

SR
ENNERH T YRS &M EIA LI EE— MR,

ERE
REIWERTFEEVIMEN—MNREE.,

ShERPILE
FHAEBRIRIFTE 2 INIRIL,

FTENFIH
FNNERM TYIENEILSERRHEUNZILEH—MRT. ERITA L ISR
M8 L@, EREESEN@EN. Xi¥, EEAJLUSEMVNEEINS ENIFERRS,

I3t AT
FNAERM T EPANEIREEREHYERMLZIRER—MRT. LERFELEIMWLS E4
AR EN LR E MA@ EZ i8] A] LU EHFEIMEEILE L@

BHEM4S
XAHLRERE A VFEIMNBES LR EMWIRR A S HENH BB R B EXHE—5
7%

=R
FEMRAER ARSI B T EIANZ L E B —FRT. LERRA L EPMW S R —E
M LR EAEINLET, BREeS ENSTEINEBMLE L@iflo
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Rtk EEIR (NAT)
SVFEEMIIEER EAAY IP 3EA] MAC Hu3IER)— 4R &

EAE

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
RIS chEB NV EIEZ51%E, 130 CD-ROM IXnh st IREhEs, 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
TIREITENURERRPHNEINAEF RS A RFME Rt S5 IRt 2 (8] 19 BRET A SRR LS
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 BEMNNBEAREEFEILE.

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 SREE AR

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

383 SLES 15 SP5



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
ZIADIMSIERCR A TERE R A1 Z 1 VM, ENEERENEMTIXEKIIRRNIEE
VM (& VM RY IP #utb#1TKEX) o

VMM
SIS (BREERER)
L EBE SR EERER (VMM) fBXIELHEMN, ERBE Guest IRIUH[EIZ]
VMM, VMM BUTARF AN BRERIIZIELHIZ—F M, AEEREIZ Guest 1l Guest
RS VMM Z BIBYRERE TS IERIR(E, 7EIERE, Guest MITRTRFH.

VMX
REIAMY

VPID
FRY TLB IHzhIz i (FIF VPID, BRE|HITLVEW VMM FX, FEEREH TLB %
BE) o
VT-d
A 1/0 B
FKPATF Intel” (https://software.intel.com/en-us/articles/intel-virtualization-technology-

for-directed-io-vt-d-enhancing-intel-platforms-for-efficient-virtualization-of-io-
devices) # B9 IOMMU,

vTPM
RF @I AEHEN Guest 1Lk Elinse B MERIA M

ETF Seccomp2 By 56
AT T RITAERE TR AFERTHEN R SRR FEIRE,
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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,

BXFER, 18R Official YMDP Installation Guide (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.

o« ZEEINAR, EFEETNLIILEREFR, UERTLIEEE GPU Hi@sl SSH
e IRIMERE.

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

386 &7 SLES 15 SP5



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

FINEZA IOMMU, BEBERSKSISNT /etc/default/grub BBEXHFBEEE,
1. FETF Intel M

GRUB_ CMDLINE LINUX="intel iommu=on iommu=pt rd.driver.pre=vfio-pci"

IHFEF AMD B9EA:

GRUB_CMDLINE LINUX="iommu=pt amd iommu=on rd.driver.pre=vfio-pci"

2. RFEHERN /etc/default/grub X&48Y, 1EEFHEME GRUB 2 EEEX 4 /boot/
grub2/grub.cfg:

> 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

EF NVIDIA =#8Ik%5 VM Guest, FXAFZERLEFHIRIERZEE NVIDIA GPU B9A
& nouveau REpiERF. BIRBELUTABN /etc/modprobe.d/60-blacklist-

nouveau.conf 3f4:

blacklist nouveau

B.3.4 {EdE VFIO HIEEATE@RY GPU

03:00.0) H{TEK:
> lspci -nn | grep 03:00.0
[10de:1db4] (rev al)
2. BIEBESLITHRAR /etc/modprobe.d/vfio.conf Xf&:
options vfio-pci ids=10de:1db4
Q &

KREEHNEE2EAEETING ids= B8, WFFELEE, ETHAE
R A TIZIZEHY ID RINEIFIRA, FNTEFERZF,

B.3.5 ZEZ{ VFIO IXGhiEF

@ =M EE VFIO IRKsEF.

388 ¥ Nouveau IREIEFMAEZ B

EEIMLE,

1. ERFRHEEHMNES ID, €A% B3.1T “KRETIIFE PIIHNEEES (B

03:00.0 3D controller [0302]: NVIDIA Corporation GV100 [Tesla V100 PCIe]

]
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B.3.5.1 ffinitrd X EEZRNERF

1. 8J# /etc/dracut.conf.d/gpu-passthrough.conf XEHHEEFRIMUTARARE

(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 XEHEEFRIMNUATHRE:

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
HASR. Bl /etc/modprobe.d/kvm.conf XHHEEFRMUTARR:

options kvm ignore msrs=1
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B.3.7 %% UEFI EH&

THERFER UEFI EE#17515 (B), NMERIAX BIOS 5I1FF5) A 8EfE GPU BiBINEEEE T
5. &3 qemu-ovmf HE (WIRHKLLE) .

> sudo zypper install gemu-ovmf

B.3.8 E3|FENITEM
B RS BANABEREN, BREISTHIHEMN:

> sudo shutdown -r now

B.4 FEZE Guest

TN BUMAECE Guest B, LUFEEBETBFERAENEI NVIDIA GPU, EREMIMEIEST)
virt-install &% Guest VM, BXIFEHMEER, BBWNE 105 “Guest &7

B.4.1 GuestBdEEX

ERE Guest VM HAjE], R ELEZAIEEX L EHEBEUTIRE:
o WNSREJHE, BEEA Q35 B H 4,
* {8/ UEFI Ef%% Guest VMo,

o AINLA RIS &
E#Z: Spice 3¢ VNC
1®’& . gxl. VGA g Virtio
BXEFEMER, BB E 14671 7

o FEHN PCIiGTE (EARTHIFAN 03:00.0) HINE Guest, BXIFMAER, BEEN
%£14.12 T “BEM PCligFIEIKEI VM Guest” ,

o NIRRFERENRE, FNBIIM-RMEMEIREEEMA virtio IEITER.
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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. LETHH RPM RHEE1:
> sudo rpm -i nvidia-diag-driver-local-repo-sles123-390.30-1.0-1.x86 64.rpm
3. RIFTRHFREHRE cuda-drivers 33F3E SUSE Z1T7EMH, LS BEHFIARR:

> sudo zypper refresh && zypper install cuda-drivers

4. £5|5 GuestVM:

> sudo shutdown -r now
22 B.2 . ERAREER
1. HTFREEFTERIFE NVIDIA RpFZFER, FLtiE&RE gcc-c++ H kernel-

devel #H4€,

2. £ Guest EERAR£5|F, FA NVIDIA WIREIEFRRKRE R, £ SUSE RTTEM L,
BLAEFE YaST GRUB 2 IR R EB L £5|1F. BXFMER, BN (EiFEm) ,
$17&E “UEFI (Z—AI¥ BEMZEO) ” ,5 17.1.1 75 “7E SUSE Linux Enterprise
Server E3CHE” o

3. M https://www.nvidia.com/Download/index.aspx?lang=en-us # FEIRTHIEFE LEEH
&, FUCHIATFER AT, AREITII R HRITX R IRIIER T2k

> 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=rpmls
& CUDA [REpizfr, HIRMER LBRBAE#ITRE,

Q i1&: BErR®iM
3 NVIDIA %Enbfrzr“}: EINEIER BT S Guest IRERGFMTFERR. EiHiA
Guest VM, fE&wiiidid ssh B, ARUIRIIEHIERE, HETE Guest PRELTH
VNC iR 28, MR RERANE, BELEHEZERERSIEIESS:

> 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. 4RiFFHiz1T simpleTemplates X4 :

> 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 IRshiEF 2 Fi, HTEFER Guest libvirt EXHHI <hidden
state='on'/> S IRIIEFIEEBAEEER, Hi0:

<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 £ERY Program Files\Nvidia GPU Computing Toolkit\CUDA
\v10.2\extras\demo suite BRFAILUILEIZ NVIDIA ERRH
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C XM. XL TE#H libvirt {EZL

C.1 Xen I E#%

MEBHARTThR Xen 2.x 738, xend Si—EREERX LRATEE Xen TRNT A%, Xen

4.1 FEINT — M FRATSIRSHFT TEER libxenlight (XFFA libxl) o libxl 2

M CREMVNEURERIIE, SEANMBEFIHIAEERKR (XAPI (http://wiki.xen.org/wiki/
XAPI) 2y libvirt. xl) 32HEEM AP, Xen 4.2 ¥ libxl #AASEAIZHRE, MiF
xend tREAFH. Xen4.3M 4.4 RFIFEET xend , FRAFERENNERETRSEE
libxle _Ei% Xen MEAEZERR xend, M Xen 4.5 &5H] SUSE Linux Enterprise Server 12 SP1
g, BABREZIAERK.

RE SLES11SP3 E& 7T Xen4.2, {BSUSE HfRE T xend TR#H, FAATERSEHHITX
A BIMEN=4 SUSE Linux Enterprise P &M AT, i, SLES 12 RS XA
I BPTBEFN libxl TRER, HEREFAETEREM xend H#i%, M SUSE Linux
Enterprise Server 12 SP1 738, xend REBEZX1F.

xend 5 libxl ZBINEEEFZ—F, FIEESEREH, MEESLKESH. EA xend B,
FRrEEF RN ARERE (Fl90 xm 1 libvirt) MSBIERENARSIRS. xend ATHIFED
Xen ENEVIRE. 7E libxl A, x1 3% libvirt EEFPIHNARERGBREFRS. Fit, F£8
xU IR F libvirt FHM libx| REREFERAATRHATHN. —RERT, FHIE
WARERAZA libxl AR, MEEREA libxl MAEFFREE Xen E4lo 7£ SUSE Linux
Enterprise Server 81, Ff1ZIER libvirt R&EIE Xen 4, Xi¥, FEr/LUBEY virt-
manager . virt-install. virt-viewer. libguestfs % libvirt NMAEFREE Xen
A, MREA xU BE Xen M, libvirt E¥FEEAFRE x| EENEAEBL. Fit, £
fa] libvirt AT AKX EIM.

C.1.1 M xend/xm to xl/libx| F&

x\ ARFEMERERT (5201 man xl.cfg) ALUAEHES xm NAREFNERER
X (GFEMW man xm.cfg) . FLUBET x1 KFABIMEH xm BB, AT libxl ELIRER,
HE x1\ AZHSEWIRTIE, FHIk SUSE ZBiVfER libvirt & Xen E41. SUSE
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RIHT—12A xen2libvirt WTE, ATRHEGSEAMVIGIIEUFIH xend BRI
S libvirt., B* xen2libvirt FIFER, BEEREC2T “BXenlHlEES A

libvirt” o

C.1.2 XLigit
B x1 s SHNERSEHIT:
x1 subcommand OPTIONS DOMAIN
DOMAIN 2 ID RSEEEE (TERNHALRAEKID) , OPTIONS BFETFa<HEDL,
RE x|/libx| A AM/EHREA xm/xend, BIENIZFEME ZERLES]:
o ZEWHIFAF. libvirt MERHELINTNEE,
o xl/libx| RZFFESECE XA ER Python 15,
o xl/libxl RZHFETF SXP MAEEXH LI (xm create -F)o
o xl/libxl R3ZFHETIHECEX B w! 7E DomU Z[EIHZFE,
xU/libxl RHER DR Z eV TA#ERE, FEUAAEL xm/xend T AR FAIR D —LLETHiE:
e SCSILUN/ZEAEI&E (PVSCSI)
e USB Hi& (PVUSB)

e Xen 2L Linux Guest IEIZERNIZS | S

C.1.3 FHALREIRVIZBE R
7245 SLES 11 SP4 Xen EANFAKE SLES 15 ZHi:
o WM xm IRERE X H R X BRIER Python X3,

o BiYfEMA virsh dumpxml DOMAIN NAME DOMAIN NAME.xml 3#EFRFREIAE B
FEY libvirt 13 XML,

o EiNED /etc/xen/xend-config.sxp 1 /boot/grub/menu.lst X, LIRS
HEIRATF Xen HEHNEEE R,
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==

Q iE
BEIAZHHE SLES 11 SP4 Xen A _EiETTHIRE I SSBS T2 R SLES 15 Xen £
o xend 5 libx| TEEKRNBITRNIFERES. TEXHARIWIAEHRHTITIR,

C.2 ¥ XenigEES A libvirt

xen2libvirt EATFRIER Xen FHEEEFAN libvirt BIMELENGSITIE, X

PR
libvirt BIFER, iFEM (The Virtualization) (EBiNk) —. £ xen2libvirt ATLL

RINEEFAR xm/xend TEMXRFIEENES N Libvirt /libxl TE#&RS, FEAL
TAM --recursive mode B AILA—REFNZ M

xen2libvirt 827 xen-tools RHEEH, MIRFE, BEAUTHTSREZURGE
> sudo zypper install xen-tools
xen2libvirt B—/IEERN
xen2libvirt <options> /path/to/domain/config
Hoh, options BILRE:
-h, --help
FIEEX xen2libvirt BEMEREER.

-c, --convert-only

B ERE N libvirt XML&, EFREEES AN libvirt,
-r, --recursive

MIEBEERNREFS, LLUBIFANERH/ XS NFEEALE,
-f, --format

e RISE BN, TR xm 8 sexpr (STRERER) o
-V, --verbose

FIEBEXRSANIENEFANER,
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i C.1: 1§ XEN IHEZESZIRA Libvirt
RIgZE—NET xm BIEM Xen 15, /etc/xen/slel2.xm FREFE T TES

397

=
kernel = "/boot/vmlinuz-2.6-xenU"
memory = 128
name = "SLE12"
root = "/dev/hdal ro"
disk = [ "file:/var/xen/slel2.img,hdal,w" ]

RIEERRA libvirt XMLTASN, AEEEHRA:

> sudo xen2libvirt -f xm -c /etc/xen/slel2.xm > /etc/libvirt/qemu/

slesl2.xml
# cat /etc/libvirt/gemu/slesl2.xml
<domain type='xen'>
<name>SLE12</name>
<uuid>43e1863c-8116-469c-a253-83d8be®%aald</uuid>
<memory unit='KiB'>131072</memory>
<currentMemory unit='KiB'>131072</currentMemory>
<vcpu placement='static'>1</vcpu>
<0S>
<type arch='x86 64' machine='xenpv'>linux</type>
<kernel>/boot/vmlinuz-2.6-xenU</kernel>
</0Ss>
<clock offset='utc' adjustment='reset'/>
<on_poweroff>destroy</on poweroff>
<on_reboot>restart</on reboot>
<on_crash>restart</on_crash>
<devices>
<disk type='file' device='disk'>
<driver name='file'/>
<source file='/var/xen/slel2.img'/>
<target dev='hdal' bus='xen'/>
</disk>
<console type='pty'>
<target type='xen' port='0'/>
</console>

</devices>

¥ Xen HECE S A libvirt
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</domain>
EBEHEN libvirt, AILUBTTA® -c EWAYAERE xen2libvirt &<, H&EFEH
SHEXH /etc/libvirt/qgemu/sles12.xml, FHi&ET virsh EXEH Xen i3

> sudo virsh define /etc/libvirt/gemu/sles12.xml

C.3 xm5 x1 NARIEFZEER

FEZHT xm 5 xl KARFZENFAEER. —RERT, x1 5 xm 5. &%, BF
SHEBEXHEAFTASR xm BifA x1 B,

EEE LOEE virsh e5$@A libvirt B85, AXMRSER virsh WE—

OPTION ., ERENVEXULIETRIEZEER), BHIT:

-]
P

virsh help OPTION

C3.1 FRENE
NTILEBINTE XL 5 xn HSZEMER, SHERTUTFERE:

®RC1: RTELNE

RRE aX
(-) minus WINE xm RIEE, BXREEE x1 1,
(+) plus WEIME X1 REE, EXRESE xm #,

C.3.2 HWEF/IED
RC2: HNLHAT

1T £33

(+) -v W, ReRHAIFAEE

398 xm 5 x| KRR ZENES SLES 15 SP5



C.3.3 REXHNED

£33

Hia1T, FALRFFRITERS

SREITIT. S0R x1 #2iZ xend t1EiE
17, BoELETREESS, R EGIH
TXERS, MEFEHIRE

x1 M xm ERENYIER, REFHKAT libvirt &I,

®C.3: EREH

1ETT

destroy DOMAIN
domid DOMAIN NAME

domname DOMAIN ID

help

pause DOMAIN ID

unpause DOMAIN ID

399

£53
SZBPLR1EE,
BHF B FER 7 DOMAIN 1D,

¥ DOMAIN ID %%
DOMAIN NAME,

EREENEEESE BIER

#9) .

HiEE, L TFHERESHET
SHEENEMNZR (FlaA
%) , BRFEH Xen B
BEEFRAENEMT,

R EEEIRTS. XiF LA
EFHRERT &G H Xen B4
EERFEERNRS.

libvirt SFHGEm
virsh destroy
virsh domid

virsh domname

virsh help

virsh suspend

virsh resume

R ERBAYIE SLES 15 SP5



1ETT

rename DOMAIN ID
NEW DOMAIN NAME

sysrq DOMAIN <letter>

vncviewer OPTIONS
DOMAIN

vcpu-set DOMAIN ID
VCPUS

400

T3 libvirt SEHLEm

¥ DOMAIN ID B9IBEE 1. > virsh
¥9 NEW DOMAIN NAME dumpxml DOMAINNAME

>

DOMXML

2. 1B DOMXML HpyiE

3. > virsh
undefine DOMAINNAME

4. - virsh
define DOMAINNAME

A IXBARARAIEK, & virsh send-keys R#Est
MEBMIEKRBA—TAER 3 KVM RIZBRARFZER
FRRT. B LUER LEIER

| Linux Guest &3% SysRq

/K, BXEFEAER, FS

W https://www.kernel.org/

doc/html/latest/admin-

guide/sysrq.htmla, BEE

Guest #2ERHIPLE PV IK

EFo

HIZENEA UNC BRSS88, #  virt-viewer DOMAIN ID
5)&2‘5 vncviewer #Hig, virsh VNCDISPLAY

NEXENHIGEEIU CPU S virsh setvcpus
£, 5 mem-set —#%, It
LEREZREEDES ISR EE

BERNRAREM CPU HE

R ECHAYIET SLES 15 SP5
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gril]

vcpu-list DOMAIN ID

vcpu-pin DOMAIN ID
<VCPUl|all> <CPUsl|all>

dmesg [-c]

top

uptime [-s] DOMAIN

debug-keys KEYS

cpupool-migrate
DOMAIN CPU POOL

401

*= libvirt ZE3uED

FIH4FEEB VCPU 8. 80 virsh vcpuinfo
RKRIETEE, KREAEEN
VCPU 158,

EE VCPU, fFEIERER virsh vcpupin
CPU LiB17, mILAfERXH

F all g HRIPRAE VCPU [

H CPU %%k,

EE Xen HEZAX, 5
Linux &4t A dmesg 2
Pho ZEHXEE Xen 51T
SREPRENEEM. EEM

HIRHBo

$1T xentop @<, %<  virsh nodecpus
RAHAISSE M. xentop  yirsh nodemems

Z—"1 curses #0,

5 B IFEIE TR HR0ETT
BYiEl, {EA x1 <, H%Mm
IEE DOMAIN B,

B BELIEE Xen, F
[EF3& Xen conswitch (2R
INA Ctrl-A) =R, ARG
& “keys” o

¥ DOMAIN ID 3¢ DOMAIN
IBERIHFBE CPU POOL
o,

RECRAYIETR

tats

tats

SLES 15 SP5



128151
cpupool-destroy

CPU_POOL

block-detach
DOMAIN ID DevId

network-attach
DOMAIN ID
NETWORK DEVICE

pci-attach DOMAIN
<BDF> [Virtual Slot]

pci-list DOMAIN ID

getenforce

setenforce <1|0]|

Enforcing|Permissive>

402

*= libvirt ZE3uED

A CPU 1, {XZ1% CPU it
S E R TF ARSI E
BY, A AIHATTIECERFo

BN EMRIEE. devid
B LUE Dom0 AiEIEERN
S BMFLEHRF ID. FH
EijzfT x1 block-list 3k
HWEZERES

virsh detach-disk

7£ DOMAIN ID FRig virsh attach-

BV B FT L8 1%

%o network_device {#RE
EENISE, ERSEEEX
4 vif FRIBERAE

interface

virsh attach-device

BEERE PClIGERIENE
EEME, BDF REHBEW
MIRIGEM PCl B4 /18%/Th

ok
HEo

virsh attach-device

HIHIRYEE PCligE

FARE FLASK REERER
FHH ETE 8RB L HE R,

B S RsR S FLASK
THRIEEIRIINEE, BRUIAER
permissive, ER]LITERR
RERIEFGm ST LER
flask_enforcing &I E 242k
INME,

RECRAYIETR
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C.3.4 BEEFRRYED

AEORAT XL TEHXM xm options 5K, UNRBRNEERSGZE WRE)

C34.1 IHEHE
BEEBFIREERSSREEAHLIIXR.

+® C.4 . BEREEEIRED

E XIS EIREIN
(-) log 5|E Xend BE. B]7E /var/log/xend.log
FRREILE B S
(-) delete M Xend IHEEH KPR virsh undefine
i, list EMEBRIESE
(-) new BEGRIE Xend HER virsh define
(-) start BohfER xm new SLARM  virsh start
B Xend &1
(-) dryrun BT - FIE SXP PAERAIES  x1 -N
B, [BFeEE
(-) reset EEE virsh reset
(-) domstate BREIRE virsh domstate
(-) serve 1Bt stdio fLIE Xend
XMLRPC
(-) resume DOMAIN B SRS, HREHE®E  virsh resume
OPTIONS EIEAEFF

403 B EFRRVIEIT SLES 15 SP5



B AFREYIE E IR D

1ETT

(-) suspend DOMAIN

£33

FR6E

RS riEicis, LUEFE  virsh managedsave

[ERILAER resume F&%  irsh suspend
BEME, 5 save FHd
N, BREEIEERSXE

C.3.42 USBig#H

USB options ReJBETF xl/libxl TE#tk, virsh 2t attach-device # detach-
device %I, BEFREHTF USB.

% C.5 . BXMA USB 1S EIE%IN

BkREY USB ig& EIRIATN

1T

(-) usb-
(-) usb-
(-) usb-
(-) usb-
(-) usb-
(-) usb-
(-) usb-

(-) usb-

404

add

del

attach

detach

list
list-assignable-devices
hc-create

hc-destroy

£55

o3 USB #7322 £ AN 215

MBS USB #7325 2%

R USB )38 2 £ i B8 Y 2 ki

MR ESARA 2B USB #7352

I IR AIFRE RE iR 4R TS

FIHPRAE FTHEITREY USB ik

BRI AIITEIA USB M= HI2s

HEHHAI A USB ENITHIZS

BEEMRBYIZEI SLES 15 SP5



C.3.43 CPUEIHE

CPU BRI AE T T, FlllHRft T —Lefmtn,

*”

& C.6 : EEFFE CPU EIEEM

BERE CPU BIEEIR
i}

(-) cpupool-new

(-) cpupool-start

(-) cpupool-delete

C.3.4.4 EthEI

®C.7: HithikIn

H{th B XFREYED
1ETT
(-) shell

(-) change-vnc-passwd
(-) vtpm-Tlist

(-) block-configure

405

£33

¥ CPU #7iNEl Xend CPU jthETE

B Xend CPU b

M Xend BEIERXERR CPU

£33

BEpR BT

Exvnc O%

FIHEIA TPM 185

BEORSEERCE

B AFRRYEDT

BB £ 35107 “xLcpupool-
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C.3.5 BEFEXANED

C.3.5.1 create

xl create CONFIG FILE OPTIONS VARS

Q jiE: libvirt ZHREm:
virsh create

F+C.8: BEMHI x1 create &M

BEMK create &

151

(*)-f=FILE. --defconfig=FILE

& C.9 : BEIRE xm create &I

BEMRM create &M

1851

(-) -s. --skipdtd

() =X+ --xmldryrun

(-) -F=FILE, --config=FILE

(-) --path

(-) --help config

(<) -n+ --dryrun

() -c. --console autoconnect

406

£

ERLTEREEX

£

BtZ DTD 127 - g Z AT XML 12&
XML iRiE1T

ERLER SXP & ECERIZA
ERZPRRECEM A

5 EECEMARN I RERELE (var)

HE1T — 5UE SXP RRVECE, BAREIEE

IR REREIER S
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BERM create &M
AL

(<) -g. --quiet

() -p~ --paused

R C.10 : FRINEY X1 create 3&I
RINEY create &M

AL

(+) -V. --vncviewer

(+) -A. --vncviewer-autopass

C.3.5.2 console

xL console OPTIONS DOMAIN

Q ix&E: libvirt HXEMW

virsh console

£ C.11 : B9 x1 console %R
FRINEY console %I
15

(+) -t [pv]serial]

407

£33
REMRT

IR EERIFEFERS

£

FEIERIEAY VNC fRS388, HIR4E vneviewer

iz

@iT stdin & VNC O {EIR45 vncviewer

£

ERE PV IEH S, SEREIRIBRTTIE
8. PVIIRBEfER PViZHIG, M HVM EH

UER RS &

B ERRYEDT

SLES 15 SP5



C.3.5.3 info

xl info

& C.12: EEREY xm info &L
BEBR info &I

AL

(<) -n< --numa

() -c. --config

C.3.5.4 dump-core

x1 dump-core DOMAIN FILENAME

Q xE: libvirt HXEm

virsh dump

£ C.13 : BERRAY xm dump - core &I
228 dump-core %I

1851

() -L. --live

() -C. --crash

(<) -R. --reset

C.3.55 list

x1 list options DOMAIN

408

5
Numa 58

FltH Xend ECES#K

£
EAEEENER FEEZO
Befifit O e fEIEAR

BigzOaEE

B ERRYEDT
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Q x&E: libvirt HXEEMW

virsh list --all

F+ C.14 : BERRRI xm List jEI

BRI list &M

I £
() -1. --long xm list AYEIHH LA SXP & 2IMEUE
(-) --state==STATE HMHAFIEERSH VM BHER

£ C.15 : FINAY x1 list 3

FRINEY list 3%IM

T £

(+) -Z. --context ElpdllEe = ntos

(+) -v. --verbose FENFIEE UUID. XNEEMZ LIS
C.3.5.6 mem-*

Q xE: libvirt ZXEMm
virsh setmem

virsh setmaxmem
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#F C.16 : EEXAY x1 mem- * &I
SEMAY mem-* EIR
£33

griAl
mem-max DOMAIN ID MEM

el

mem-set DOMAIN ID MEM

C.3.5.7 migrate

xLl migrate OPTIONS DOMAIN HOST

Q E&E: libvirt ZXoEMm

EBMt (RKRTB) . g (KR

GB) « m (RRMB) .
b (RRFN) . BEHAIUERNEAAE

k (RRKB)

ERASKEMIEFIRERNERRNTET

virsh migrate --live hvm-slesll-qcow2 xen+

CONNECTOR:// USER @ IP_ADDRESS /

+ C.17 . BEEMEEI xmmigrate &I

B8 migrate &

1T

(-) -1 --live

() -r. --resource Mbs

() -c. --change_home_server

() --max_iters= MAX ITERS

410

£

ERRIER, XSERXAFENBERTEE

MlzaEiziE
RETBEAVREEINRARESEE (Mbs)

FRREMBEERS S
ERAHEZARNERE (BAUAMEN 30)
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B migrate %I
I

(-) --max_factor= MAX FACTOR

(-) --min_remaining= MIN REMAINING

(-) --abort_if busy
(-) --log progress
(<) -s. --ssl

£ C.18 : FINAY x1 migrate &I
RINEY migrate &I

12851

(+) -s SSHCOMMAND

(+) -e

(+) -C CONFIG

eI

xl reboot OPTIONS DOMAIN

C.3.5.8

Q xE: libvirt ZXEMm

virsh reboot

411

£33

ERAFEZNEZEENEARNEFE GHAME
3 3*RAM)

ERAERZAMNRSATIE (BIAMEN
50)

RIETH, MARHITRARER
£ xend.log HiERIRHE

M3 SSL E##H1TERS

T
{EH <sshcommand> A ssh

EREN L, ABERE (fE<host> L) F
FHAIEAN

KX <config> AL ZEEANEEX
%

[SEE(:piand SLES 15 SP5



£ C.19 : BXIRH xm reboot iEIR

2XRM reboot %I

pril ] £
() -a. --all E5|IREE
(-) -w. --wait FHES|ISTAEBRE, XF]

BERE— Y

8], FRARETSMXEEFRIFERS

2 C.20 : RMNEY x1 reboot &I

FRINEY reboot FEIR

T T3
(+) -F XT38 H PV IRGHIEFHY HUM Guest, [EREF
ACPI EBEH

x1 save OPTIONS DOMAIN CHECK POINT FILE CONFIG FILE

Q xE: libvirt HXEMm
virsh save
& C.21 : FNNAY x1 save &M
RINEY save EW
151 £53
(+) -c BIERBEHEEFRRETRE
xl restore OPTIONS CONFIG FILE CHECK POINT FILE

Q ixE: libvirt ZXEm

virsh restore

412 B ERRYEDT
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£ C.22 : INEY x1 restore %R

RINBY restore &R

12851

(+) -V. --vncviewer

(+) -A. --vncviewer-autopass

xl shutdown OPTIONS DOMAIN

Q xE: libvirt ZXEMm

virsh shutdown

# C.23 : BEXB&AY xm shutdown &I

288 shutdown %I

1851

413

£55

MERMETFEBUHEE

TR EN LT REEFFEITAN
BRERHES

FEIEEIEAY VNC fRS3 28, HIREE vneviewer

iz

B stdin ¥& VNC O£1%i845 vncviewer

£55
FFER RN EERE

XFFRAE Guest 1T
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£ C.24 . MY x1 shutdown 1EIR

FRINEY shutdown FEIR

£+ C.25 . BEMM x1 trigger i%&I

BEMM trigger %I

il

trigger DOMAIN <nmi|reset|init|power|

sleep|s3resume> VCPU

C.3.5.9 xlsched-*

xL sched-credit OPTIONS

Q xE: libvirt HXEMm

virsh schedinfo

+ C.26 . EEBREY xm sched-credit &I
BEBM sched-credit %I
AL
-d DOMAIN, --domain= DOMAIN

-w WEIGHT, --weight= WEIGHT

414

£

INR Guest AZHF PV XA, NEHRA A

1% ACPI BJREH

£55

AR XA, ERT HVM 15

£33
24

NEH 512 BYRIFIRISHY CPU BFFEFABRIE
M _EANE R 256 BIERIARE. SANESEEN

1% 65535, BRIAETY 256

B ERRYEDT
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B8 sched-credit &I
I

-c CAP, --cap= CAP

] C.27 : FMAY x1 sched-credit &
PRINEY sched-credit %I
AL}

(+) -p CPUPOOL. --cpupool= CPUPOOL

(+) -s. --schedparam

(+) -t TSLICE. --tslice ms= TSLICE

(+) -r RLIMIT. --
ratelimit us= RLIMIT

xL sched-credit2 OPTIONS

Q i#E: libvirt status

£33

CAP i 42 B EES T HAERIR A CPU K

=

5=

£
Rt AR REIAIEE CPU B

EE IETR] 7 M ai B EERAERER S
"

BfiE) 5 (TSLICE) £51IAEREFREAF VM B
TZKBYEEBEFBIE HER

Ratelimit 2= 1A EHI ST EE R EK

virsh {X3Z#F credit PEERF, FXF credit2 BERERF

#+ C.28 : BEEBRM xm sched-credit? &
28 sched-credit2 %I
FEI5T

-d DOMAIN, --domain= DOMAIN

415
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BXMM sched-credit2 %I

I £5
-w WEIGHT, --weight= WEIGHT BENESEE N 1 5 65535, BRIAEN 256

#+ C.29 : #FMKY xU sched-credit? %I

K sched-credit2 &

151 £55

(+) -p CPUPOOL. --cpupool= CPUPOOL IEiEHRAIRENIEE CPU sththpylE

X1 sched-sedf OPTIONS

# C.30 : BXPB&AY xm sched - sedf &I

B sched-sedf %I

1EI0 T2
-p PERIOD, --period= PERIOD B EDFIAERZE, UEMARM
-s SLICE, --slice= SLICE B EDFIRERE, UEMWRE

-1 LATENCY, --latency= LATENCY HMITAE /O BTEKAYBTES
-e EXTRA, --extra= EXTRA AFEEINEIT—ERBTEIRIARE (03 1)

-w WEIGHT, --weight= WEIGHT S5—MigE CPU FI9AR

£+ C.31: HMNAY x1 sched-sedf &I

RINBY sched-sedf &I

AL} 53

(+) -c CPUPOOL. --cpupool= CPUPOOL IEHHARMREIAIERE CPU Ay

(+) -d DOMAIN. --domain= DOMAIN 15
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C.3.5.10 x1lcpupool-*

x1 cpupool-cpu-remove CPU POOL <CPU nr>|node:<node nr>

x1 cpupool-1list [-c|--cpus] CPU POOL

& C.32 . BZEMRAY xm cpupool-list &I

228 cpupool-* %I

1851 15

() -1. --long L SXP HIEIHFRE CPU SHATS

x1 cpupool-cpu-add CPU POOL cpu-nrjnode:node-nr
x1 cpupool-create OPTIONS CONFIG FILE [Variable=Value...]

£ C.33 : BZXMHY xm cpupool - create %I

221 cpupool-create &I

il £

(-) -f FILE. --defconfig=FILE ERLAER Python BdEfid, WIESHES
HEHZEEXH

() -n. --dryrun HIE1T - 58 SXP hAERRMECE, BAREIE
CPU ith

(-) --help_config P EEREM AN BEETE (var)

(-) --path= PATH ERFRPEREBERZA, PATHHNERESSH
(EENEEIES

(-) -F= FILE. --config=FILE E(FEMAM CPU HEZE (SXP)

C.3.5.11 PCl#3Rig&&E

x1 pci-detach [-f] DOMAIN ID <BDF>
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Q xE: libvirt ZXEMm
virsh detach-device

+ C.34 . FHMEY xUpci-detach &I

RINBY pci-detach &

IR

(+) -f

£ C.35: BXB&AY xmblock- list &I

2&8 block-list %R

--long
7+ C.36 . Hfthikm
1851

x1 block-attach DOMAIN <disk-spec-

component(s)>

xl block-list DOMAIN ID

C.3.5.12 Mg

+* C.37 . MLKIEIR
1T

xL network-1list DOMAIN(s)

418

£55

MREET -, BMEERE Guest tHMERIIE
M, xU BRREIEMRILE

£

I HIE Y R NIR IS &

libvirt 3uEm

virsh attach-disk/attach-device

virsh domblklist

libvirt F¥u&Em

virsh domiflist
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gril]

x1 network-detach DOMAIN ID devid|

mac

xL network-attach DOMAIN(s)

# C.38 : BEXB&MY x1 network-attach 3%EIR

B ERYEIR
i3]
() -1. --long

C.3.6 FmZEIn
£C.39: A
i}

config-update DOMAIN CONFIG FILE
OPTIONS VARS

migrate-receive
sharing DOMAIN

vim-list

cpupool-rename CPU POOL NEWNAME

419

libvirt Z%uEm

virsh detach-interface

virsh attach-interface/attach-

device

£55

EHABITHRHGEREFNER. EEMARL
B, TR Guest TXERTIN A,
&L B B FHRTE Guest EREIATRE I
Guest #H{THIETTRMELX

FILHAZRIHER. L7 HisERERZE
Bo MBRRIEEE, WIHFIEHZER

FIEHEX Guest WIER, LEFIRAFAEIEEX
Dom0 MR FARSS BBV E R

¥ CPU MERH N newname
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gril] £33

cpupool-numa-split BitEN D EIAES numa TR—1 CPU
A

cd-insert DOMAIN <VirtualDevice> 3% CD-ROM #E Guest A9 B R CD 1K

<type:path> 8. ZEINIRTIEIMAETETE, BHFEIRILL
==

cd-eject DOMAIN <VirtualDevice> M Guest BYEE# CD IRnpagR5¥H CD-ROM,
{UEBF HVM 15

pci-assignable-list HIHFrE AIEIREY PClLIE®E. Bl IRRFATE

BERNAEHBEEHEE Dom0 FHES PC
fEiRRzhigr (MARESKERENER) gE

pci-assignable-add <BDF> i PCl 24%/i%#&/ThEE BDF A& AIIEIKE!
Guest, X2 IZIEEGHEER pciback IXEHFE
=2

pci-assignable-remove OPTIONS i PCl 24%/1&&/ThEe BDF HENIRE A IEIKE!

<BDF> Guest, XZE/D&M pciback BUBSEIZILZE

loadpolicy POLICY FILE MEETEMIRBR LR FLASK SRE&, #1945k

BORE IS B 5 | FIRRAV TR A B E1EAE
FF; Lban < I SRBSHITIZI TR ERHT . HH
MR ERRSEENIRETEHITIIETHE
X

C.4 JhaEbukiz
A% Xen TEMEIMER, HE LU FENAR:

Xen HRY XL
XL in Xen 4.2 (http://wiki.xenproject.org/wiki/XL_in_Xen_4.2) &
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xL <
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,

x| disk

x| disk (https://xenbits.xen.org/docs/4.3-testing/misc/xl-disk-configuration.txt) # &g
Bix,

XL 5 Xend

XL vs Xend (http://wiki.xenproject.org/wiki/XL_vs_Xend_Feature_Comparison) & If
BELLHR

BDF 3244
BDF documentation (http://wiki.xen.org/wiki/Bus:Device.Function_%28BDF
%29_Notation) 2,

libvirt

virsh (https://libvirt.org/sources/virshcmdref/html/) # &<,

C.5 LUE xm FZAEILRTE Xen Guest B E

RE xL 2EHaIATEE Xen Guest WTAE (WIMNEHEEER libvirt) , EBERERER
Guest EEESRH AT EEAR xm . ELMEEN, BEHRITUTIE:

1. %5 Guest B ESHEIENXHEFH:

> virsh dumpxml guest id > guest cfg.xml

2. ARFERERIA xm B

> virsh domxml-to-native xen-xm guest cfg.xml > guest xm cfg
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D GNU licenses

This appendix contains the GNU Free

Documentation License version 1.2.

GNU Free Documentation License

Copyright (C) 2000, 2001, 2002 Free Software Foundation, Inc. 51 Franklin St,
Fifth Floor, Boston, MA 02110-1301 USA. Everyone is permitted to copy and
distribute verbatim copies of this license document, but changing it is not
allowed.

0. PREAMBLE

The purpose of this License is to make a manual, textbook, or other functional
and useful document "free" in the sense of freedom: to assure everyone the
effective freedom to copy and redistribute it, with or without modifying it,
either commercially or non-commercially. Secondarily, this License preserves
for the author and publisher a way to get credit for their work, while not being
considered responsible for modifications made by others.

This License is a kind of "copyleft", which means that derivative works of the
document must themselves be free in the same sense. It complements the GNU
General Public License, which is a copyleft license designed for free software.
We have designed this License to use it for manuals for free software, because
free software needs free documentation: a free program should come with
manuals providing the same freedoms that the software does. But this License is
not limited to software manuals; it can be used for any textual work, regardless
of subject matter or whether it is published as a printed book. We recommend
this License principally for works whose purpose is instruction or reference.

1. APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that contains
a notice placed by the copyright holder saying it can be distributed under the
terms of this License. Such a notice grants a world-wide, royalty-free license,
unlimited in duration, to use that work under the conditions stated herein. The
"Document", below, refers to any such manual or work. Any member of the
publicis a licensee, and is addressed as "you". You accept the license if you copy,
modify or distribute the work in a way requiring permission under copyright law.
A "Modified Version" of the Document means any work containing the Document
or a portion of it, either copied verbatim, or with modifications and/or translated
into another language.

A "Secondary Section" is a named appendix or a front-matter section of the
Document that deals exclusively with the relationship of the publishers or
authors of the Document to the Document's overall subject (or to related
matters) and contains nothing that could fall directly within that overall subject.
(Thus, if the Document is in part a textbook of mathematics, a Secondary
Section may not explain any mathematics.) The relationship could be a matter
of historical connection with the subject or with related matters, or of legal,
commercial, philosophical, ethical or political position regarding them.

The "Invariant Sections" are certain Secondary Sections whose titles are
designated, as being those of Invariant Sections, in the notice that says that

the Document is released under this License. If a section does not fit the above
definition of Secondary then it is not allowed to be designated as Invariant.

The Document may contain zero Invariant Sections. If the Document does not
identify any Invariant Sections then there are none.
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The "Cover Texts" are certain short passages of text that are listed, as Front-Cover
Texts or Back-Cover Texts, in the notice that says that the Document is released
under this License. A Front-Cover Text may be at most 5 words, and a Back-Cover
Text may be at most 25 words.

A "Transparent" copy of the Document means a machine-readable copy,
represented in a format whose specification is available to the general public,
that is suitable for revising the document straightforwardly with generic text
editors or (for images composed of pixels) generic paint programs or (for
drawings) some widely available drawing editor, and that is suitable for input
to text formatters or for automatic translation to a variety of formats suitable
for input to text formatters. A copy made in an otherwise Transparent file
format whose markup, or absence of markup, has been arranged to thwart or
discourage subsequent modification by readers is not Transparent. An image
format is not Transparent if used for any substantial amount of text. A copy that
is not "Transparent" is called "Opaque".

Examples of suitable formats for Transparent copies include plain ASCII without
markup, Texinfo input format, LaTeX input format, SGML or XML using a publicly
available DTD, and standard-conforming simple HTML, PostScript or PDF
designed for human modification. Examples of transparent image formats
include PNG, XCF and JPG. Opaque formats include proprietary formats that can
be read and edited only by proprietary word processors, SGML or XML for which
the DTD and/or processing tools are not generally available, and the machine-
generated HTML, PostScript or PDF produced by some word processors for
output purposes only.

The "Title Page" means, for a printed book, the title page itself, plus such
following pages as are needed to hold, legibly, the material this License requires
to appear in the title page. For works in formats which do not have any title page
as such, "Title Page" means the text near the most prominent appearance of the
work's title, preceding the beginning of the body of the text.

A section "Entitled XYZ" means a named subunit of the Document whose

title either is precisely XYZ or contains XYZ in parentheses following text that
translates XYZ in another language. (Here XYZ stands for a specific section name
mentioned below, such as "Acknowledgements", "Dedications", "Endorsements",
or "History".) To "Preserve the Title" of such a section when you modify the
Document means that it remains a section "Entitled XYZ" according to this
definition.

The Document may include Warranty Disclaimers next to the notice which

states that this License applies to the Document. These Warranty Disclaimers
are considered to be included by reference in this License, but only as regards
disclaiming warranties: any other implication that these Warranty Disclaimers
may have is void and has no effect on the meaning of this License.

2. VERBATIM COPYING

You may copy and distribute the Document in any medium, either commercially
or non-commercially, provided that this License, the copyright notices, and the
license notice saying this License applies to the Document are reproduced in

all copies, and that you add no other conditions whatsoever to those of this
License. You may not use technical measures to obstruct or control the reading
or further copying of the copies you make or distribute. However, you may
accept compensation in exchange for copies. If you distribute a large enough
number of copies you must also follow the conditions in section 3.

You may also lend copies, under the same conditions stated above, and you may
publicly display copies.
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3. COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have printed
covers) of the Document, numbering more than 100, and the Document's

license notice requires Cover Texts, you must enclose the copies in covers that
carry, clearly and legibly, all these Cover Texts: Front-Cover Texts on the front
cover, and Back-Cover Texts on the back cover. Both covers must also clearly

and legibly identify you as the publisher of these copies. The front cover must
present the full title with all words of the title equally prominent and visible. You
may add other material on the covers in addition. Copying with changes limited
to the covers, as long as they preserve the title of the Document and satisfy these
conditions, can be treated as verbatim copying in other respects.

If the required texts for either cover are too voluminous to fit legibly, you should
put the first ones listed (as many as fit reasonably) on the actual cover, and
continue the rest onto adjacent pages.

If you publish or distribute Opaque copies of the Document numbering more
than 100, you must either include a machine-readable Transparent copy along
with each Opaque copy, or state in or with each Opaque copy a computer-
network location from which the general network-using public has access to
download using public-standard network protocols a complete Transparent copy
of the Document, free of added material. If you use the latter option, you must
take reasonably prudent steps, when you begin distribution of Opaque copies in
quantity, to ensure that this Transparent copy will remain thus accessible at the
stated location until at least one year after the last time you distribute an Opaque
copy (directly or through your agents or retailers) of that edition to the public.
Itis requested, but not required, that you contact the authors of the Document
well before redistributing any large number of copies, to give them a chance to
provide you with an updated version of the Document.

4. MODIFICATIONS

You may copy and distribute a Modified Version of the Document under the
conditions of sections 2 and 3 above, provided that you release the Modified
Version under precisely this License, with the Modified Version filling the role

of the Document, thus licensing distribution and modification of the Modified
Version to whoever possesses a copy of it. In addition, you must do these things
in the Modified Version:

A. Usein the Title Page (and on the covers, if any) a title distinct from that
of the Document, and from those of previous versions (which should,
if there were any, be listed in the History section of the Document). You
may use the same title as a previous version if the original publisher of
that version gives permission.

B. List on the Title Page, as authors, one or more persons or entities
responsible for authorship of the modifications in the Modified Version,
together with at least five of the principal authors of the Document (all
of its principal authors, if it has fewer than five), unless they release you
from this requirement.

C. State on the Title page the name of the publisher of the Modified
Version, as the publisher.

D. Preserve all the copyright notices of the Document.

E. Add an appropriate copyright notice for your modifications adjacent to
the other copyright notices.

F. Include,immediately after the copyright notices, a license notice giving
the public permission to use the Modified Version under the terms of
this License, in the form shown in the Addendum below.

G. Preservein that license notice the full lists of Invariant Sections and
required Cover Texts given in the Document's license notice.
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H. Include an unaltered copy of this License.

I. Preserve the section Entitled "History", Preserve its Title, and add to
it an item stating at least the title, year, new authors, and publisher of
the Modified Version as given on the Title Page. If there is no section
Entitled "History" in the Document, create one stating the title, year,
authors, and publisher of the Document as given on its Title Page, then
add an item describing the Modified Version as stated in the previous
sentence.

J. Preserve the network location, if any, given in the Document for
public access to a Transparent copy of the Document, and likewise the
network locations given in the Document for previous versions it was
based on. These may be placed in the "History" section. You may omit
a network location for a work that was published at least four years
before the Document itself, or if the original publisher of the version it
refers to gives permission.

K. Forany section Entitled "Acknowledgements" or "Dedications",
Preserve the Title of the section, and preserve in the section all the
substance and tone of each of the contributor acknowledgements and/
or dedications given therein.

L. Preserve all the Invariant Sections of the Document, unaltered in
their text and in their titles. Section numbers or the equivalent are not

considered part of the section titles.

M. Delete any section Entitled "Endorsements". Such a section may not be
included in the Modified Version.

N. Do not retitle any existing section to be Entitled "Endorsements" or to
conflict in title with any Invariant Section.

0. Preserve any Warranty Disclaimers.

If the Modified Version includes new front-matter sections or appendices

that qualify as Secondary Sections and contain no material copied from the
Document, you may at your option designate some or all of these sections

as invariant. To do this, add their titles to the list of Invariant Sections in the
Modified Version's license notice. These titles must be distinct from any other
section titles.

You may add a section Entitled "Endorsements", provided it contains nothing
but endorsements of your Modified Version by various parties--for example,
statements of peer review or that the text has been approved by an organization
as the authoritative definition of a standard.

You may add a passage of up to five words as a Front-Cover Text, and a passage
of up to 25 words as a Back-Cover Text, to the end of the list of Cover Texts in the
Modified Version. Only one passage of Front-Cover Text and one of Back-Cover
Text may be added by (or through arrangements made by) any one entity. If the
Document already includes a cover text for the same cover, previously added by
you or by arrangement made by the same entity you are acting on behalf of, you
may not add another; but you may replace the old one, on explicit permission
from the previous publisher that added the old one.

The author(s) and publisher(s) of the Document do not by this License give
permission to use their names for publicity for or to assert or imply endorsement
of any Modified Version.

5. COMBINING DOCUMENTS

You may combine the Document with other documents released under this
License, under the terms defined in section 4 above for modified versions,
provided that you include in the combination all of the Invariant Sections of all
of the original documents, unmodified, and list them all as Invariant Sections of
your combined work in its license notice, and that you preserve all their Warranty
Disclaimers.
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The combined work need only contain one copy of this License, and multiple
identical Invariant Sections may be replaced with a single copy. If there are
multiple Invariant Sections with the same name but different contents, make
the title of each such section unique by adding at the end of it, in parentheses,
the name of the original author or publisher of that section if known, or else

a unique number. Make the same adjustment to the section titles in the list of
Invariant Sections in the license notice of the combined work.

In the combination, you must combine any sections Entitled "History" in the
various original documents, forming one section Entitled "History"; likewise
combine any sections Entitled "Acknowledgements", and any sections Entitled
"Dedications". You must delete all sections Entitled "Endorsements".

6. COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other documents
released under this License, and replace the individual copies of this License

in the various documents with a single copy that is included in the collection,
provided that you follow the rules of this License for verbatim copying of each of
the documents in all other respects.

You may extract a single document from such a collection, and distribute it
individually under this License, provided you insert a copy of this License into
the extracted document, and follow this License in all other respects regarding

verbatim copying of that document.

7. AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate and
independent documents or works, in or on a volume of a storage or distribution
medium, is called an "aggregate" if the copyright resulting from the compilation
is not used to limit the legal rights of the compilation's users beyond what

the individual works permit. When the Document is included in an aggregate,
this License does not apply to the other works in the aggregate which are not
themselves derivative works of the Document.

If the Cover Text requirement of section 3 is applicable to these copies of the
Document, then if the Document is less than one half of the entire aggregate,
the Document's Cover Texts may be placed on covers that bracket the Document
within the aggregate, or the electronic equivalent of covers if the Document is in
electronic form. Otherwise they must appear on printed covers that bracket the
whole aggregate.

8. TRANSLATION

Translation is considered a kind of modification, so you may distribute
translations of the Document under the terms of section 4. Replacing Invariant
Sections with translations requires special permission from their copyright
holders, but you may include translations of some or all Invariant Sections in
addition to the original versions of these Invariant Sections. You may include

a translation of this License, and all the license notices in the Document, and
any Warranty Disclaimers, provided that you also include the original English
version of this License and the original versions of those notices and disclaimers.
In case of a disagreement between the translation and the original version of this
License or a notice or disclaimer, the original version will prevail.

If a section in the Document is Entitled "Acknowledgements", "Dedications",

or "History", the requirement (section 4) to Preserve its Title (section 1) will
typically require changing the actual title.
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9. TERMINATION

You may not copy, modify, sublicense, or distribute the Document except as
expressly provided for under this License. Any other attempt to copy, modify,
sublicense or distribute the Document is void, and will automatically terminate
your rights under this License. However, parties who have received copies, or
rights, from you under this License will not have their licenses terminated so long

as such parties remain in full compliance.

10. FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the GNU
Free Documentation License from time to time. Such new versions will be similar
in spirit to the present version, but may differ in detail to address new problems
or concerns. See https://www.gnu.org/copyleft/ 2.

Each version of the License is given a distinguishing version number. If the
Document specifies that a particular numbered version of this License "or any
later version" applies to it, you have the option of following the terms and
conditions either of that specified version or of any later version that has been
published (not as a draft) by the Free Software Foundation. If the Document does
not specify a version number of this License, you may choose any version ever
published (not as a draft) by the Free Software Foundation.

ADDENDUM: How to use this License for your documents

Copyright (c) YEAR YOUR NAME.

Permission is granted to copy, distribute and/or modify this document
under the terms of the GNU Free Documentation License, Version 1.2

or any later version published by the Free Software Foundation;

with no Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts
A copy of the license is included in the section entitled “GNU

Free Documentation License”.

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace
the “with..Texts.” line with this:

with the Invariant Sections being LIST THEIR TITLES, with the
Front-Cover Texts being LIST, and with the Back-Cover Texts being LIST.

If you have Invariant Sections without Cover Texts, or some other combination of
the three, merge those two alternatives to suit the situation.

If your document contains nontrivial examples of program code, we recommend
releasing these examples in parallel under your choice of free software license,
such as the GNU General Public License, to permit their use in free software.
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