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VM EF—TYEVTIFAIRRY) TR LT FHL Windows RSA/8 (Jusr/
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%—'IE“/—)L'C“TO

« vm-install: VM & AN 25 EL. AR —FTAVT S RATLEAV AN =TS
Y—IJLTY,
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modprobe kvm-intel # on Intel machines only
modprobe kvm-amd # AMD ¥ Y DiFE
modprobe vhost-net

rclibvirtd start

¥EC: vhost-net H—RIVES a—ILICDWT

vost-net A—RIVET 21— JLIE. T AMIT L TLYNIHRM AL RY ND—J851%
HEEEAIRMLFE T, IHUE gemu-kvm ZFFAIAAZYFIEA LY LERIZ, 2y b
J—9FFavil, vhost=on BRI NIL Libvirt THEIMICERALET,

KVM QDAY ARN—=ILEEHE 9






KVM OFlIRERIF

RIEBIEINIEIIVIIYENA (RIBIEZLTVAEW) IV VDEIIIRDEWN F
TH VKDL DHIRBEHIHYE T, INSIE VM IRRAMNF—/N IO R T LI
LTIEFEDEDDHBIEL. VM TR BICHE Y TIEZEDDHYET,

2.1 — RS FIPREIR

KVM &R Y BICdp 7> T — L HIRFEII FELOBYTY:

ZF—/"—=33Ivh
KVM TIIAEY ETARVMEBOM A ISR L TA—/A—aIyrEHFTLT W
X9, INMMAZRKRT2ONMIFIAFEICEI>TEDLYETA, FIFATTRER
WY —2A%BBTBIEICL>TRETEZN—RIVITIS—E S AMIDT
S—IZEDRNYFT, F - CPU DA —/N—OIyMIE WL TWET A, M
BEE CRIEEBISRITHREEIHYET,

BFZI R HA
ZL DT ANTIE BRI E ERRICHIFTT2DISEBMDO Y R— MR EELET,
FARRETHNIL, kvm—clock ZFRALTEIWV, ZNLAICE NTP »%
DIBDRYRT—IR—ZOBEZBEH IO EFBL. ZELEXIAH#
HI52E%@m<BEOHLET (VM RAMNF—/NN EVM AN D @mAICHL
T) A ANHTD NTP (&, kvm—clock ZFIFALTWBIEAICIFHREINEE
Ao #ELCIE 8.518 IBFETDERTE] (84 R—Y) HHFHmHALIEI,

KVM O #lIBREIR
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MAC 7RL &
NIC IZxt LT MAC Z7RLRZEIEE LAWGEIZ. BEED MAC 7RLZAHE|
YT 5NET,ZDBE. EHD NIC »EL MAC ZRLZICAHR>TLELWL,
FYRNT—VRBE%EBIZSRITENEISNFT . ZNETNODO NIC ITFLT
——J% MAC PRLREE|Y Y TR EEBEIOLET,

SATAT L—ay
SATIAT L —2av el RCEETD CPU ZFIFH L VM RA M —
N FEDOHT, DORAMDST AMIR L THIEBHR (RETS) T/ A% [
H/IRRAZA)— LTVWRWESIZDA FIGLTWET  F S AMIDZ M —
JIEEAD VM IRA MG —/N ST I EATEBZRENHBIEN. T AMAD
ERICEBUEIEE $E2BDEIHYET £ VM KRAMN—/N EVM SR
N DT ELLBFZID AHTEITWAHEEHYET,

dA—H D7 EREFA
EEY—)L (Virtual Machine Manager, virsh, vm-install) (&
Libvirt (S L CERREEZITADMEBELHYET FFLLIE F6E Fhrlte
R (43 R—=2) BFmA<IZIN) , F/z, gemu-kvm 2TV RS/ 5
T BITUE. =D kvm DAV /IN—T BRIFNIERYFEEA,

VM RAMF—/N DY ZARYR /INA/IRR—K
S 2D FRE B DIBEE. VM BRAMN—/N O ZF LD YRRV RPN /18R —
MIIE SRS LTWER A,

2.2 N—ROT7HOFHBRHRIE

FAMIT T BIRERN—RIITHIRIPERINTVET /2ZLATD &5
REIBRICEZELTH. BH D)) —2R (openSUSE 11 SP1) LIBETHNIE, KA
EVM DAV AM—I)LEENMEDRIEITHY FHA L. KB MERES 1L (CPU, XEY,
TARY, FyRT—=0) EHYUYEH A,

TXMYDRA RAM H1 512 GB
=

TR T DBEYDRAM 64
B CPU #

TN T DBEYDERA)K 8
BRYPT—OTINTIE
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TRNT DBEYDRAT
Ovo 751

I3al—3VT 4@ (IDE) . #LURTE{E
(virtio-blk Zf#F) T 20 @&

VM BRI —Y ] BB
YDRA VM T+ #

2TDTAMIEIYYTHIREE CPU 10 &
St RAMEID CPU 78D 8 {4 #8 4

AN

2.3 HEREE D HIBR IR

EXRBICIIYEERNLR (RIBIEZHEDRWN) AV AR—ILEITDERIFETDFE R
BILITZIENTELLD FHLWMRBIERMOF RIZEDEFEFERTES &I
BYET, LHOLADS RBIEZFIATEIET. ENAYICHREIC HETEIE
BHYFTT, ZD7H, CPU R I/O ICHLTEALNZRARRD tEEEZS5AT,
RIBIEICTHAON DD EIDEBHD DIV FRAE BHISER T D EID,
LEERARBEY ) 1—2aVZFRALTHRERIR TRbh TWET HZEICE
TIE KVM TORBILISESRWMERTHD ZEDHYHIBHTT,

ZDIEDS, FEEDBYHARSAELTT AMADMEREFEEZRLT WET, T
SEDORTON—tEY MBI, FEREBIEEERILAEEE25ALBEIC ENLEITOD
MREAZER TEDEDONERLIMETYT BB, FELDEIEEHLZD BETHY,
BENMRAIINZEDTIIHYEH A,

28 ss2{R#81b BeUREE RAMACD/R
ARI—
CPU, MMU 7% ZYUEY 97% (FLak

R=I57—7T
JU (Intel) 7=
IERRTYR
R—I7—=T )
(AMD) =%
Lfe/n—Kkox
T7{RIBIE DI
=)

5% (v R
R—I7—=T )
ZREALN—

KVM O #lIBREIR
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o8 sT2{RBIL BEURBIE ARANMITD/N
AR —
RoT7{R1E{E
DIFE)
RupT—2 1/ 60% (e1000 75% (virtio- 95%
O (1GB LAN) IIal—v3 net)
~® NIC D5
A)
SR /O 40% (IDE T 85% (virtio- = 95%
Ial—vay bLk)
DIZE)
Graphics (72 50% (VGA & ZUEY ZUEY
oL—>3> 7=i& Cirrus)
B D5 S)
B2 D IEFES 95% - 105% 100% (kvm- BELE]
(NTP ZFIFFL (100% % IEHE clock)

BUHERE
PEEDEE

o—2X)

EL71E)
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N—N L Libvirt Z%1

JLEERBEBT VY DEE

-






B=

Libvirt (& KVM % Xen BREDBRRRBIEY 21— a VA2 EEBTEHD,
SRA APl #9254 7 35T A1 7SV IEIhsnREEY) a—ay
ISR L TIREIEIN /B APl ZIRHLTWE O BELLEFET/NI/N—N1H
ICHRELRWV. BLRNIVRERY IV EREBTEIENTEET . D175
IZI&. VM RRA MY —/N ETORBRYNTI—IPRRBIAN —V%EET S API
HEFNTWVWET . AB. TNETNhDO VM T RN ICET2EREIE XML 771LA
ICREFEINET,

Libvirt ZFIA952ET VM T AN 2Ry hND—0 EBENTIGFR (VE—MDS
BBTRIEETEF T, FNLUAICE, TLS ICLBRES{E x509 EFARZ, SASL
IS LB ICER L TWET,

RV a—avE Libvirt BOBEE Libvirtd EEENZT—EVTE

BINFT,ZDYV—ILITERBY—ILELTEFERTZEHEDTY, Libvirtd & VM
IRANG—/N EDIEH, libvirtd R—Z2DY—ILAEMEIEB)E—F DTV

ETH HEIEBZVENHYITT . TN TN TEEDITY RTEREIPELE RED
SR I EBITRHTENTEET:

T # rclibvirtd start

Starting Llibvirtd done
T f rclibvirtd status

Checking status of Llibvirtd running
“ ff rclibvirtd stop

Shutting down Llibvirtd done
T f rclibvirtd status

Checking status of Llibvirtd unused

AT LDEEFIC Libvirtd ABETRHRIAT 5ICIE, YaST D > XF7AY—EX
(ZNN) EFBLTERETDD. HELUITEREDOY IV REERITLET:

insserv libvirtd

BE

17



18

openSUSE TlE, FED Libvirt R—Z2DY—ILARAEINTVET:

Virtual Machine Manager (virt-manager)

Virtual Machine Manager (& VM "2~ BB $5/-DDT ATy TV —
IWTE, ZDY—IIE BEEDRIYDSAT7H A1 (RBEIP vy T I, —
BHELEPER. Y ARV RPETT) 2T 28R > TVWET £ #iL
WVM Z AN BERTBIENTEZIID RARTBEEDO RN —VAERL

2V AR Ry RN T—0%BEBLEYTEIEETEET  TNUHNICE. WD
VNC Ea—7%MALTVM T RN DTS 740N AVY—IILT I ERTS
ZEDNTEZIIN REDRETBEHRERRLIEWTHIEETEET . LWTID
HEEEH. O—NILEYVE—MNDE A TEMEIEBIENTEET,

TPALE) WRE BRY ~ATH

(%) B> o [a] -

#iR | BaC —BHEIE Srvhs

ARl v | CPU fEM%
= localhost (QEMU)

=

Virtual Machine Manager (& VM FRARF—/\ L TEITIIHEIEIHYE
HFAUE—MDEFRZFEALTVM S AN ZHIHTEIENTELT , NI
LY. EFNFTNRD VM RN =N [THLT hIHhIOT( V& {TRITER
LB—OI7—IRT7—2avhb VM T AN ZEFREBTEIENTESE LD
ICRYET,

Virtual Machine Manager %2819 2ICld. AV RTAY TS virt-
manager EANLET,

virt-viewer

VM SN DTS5 74hIW vy — IV ERRTBE1—T7T3, VNC 7Ok
L% I LA T, TLS & x509 SERAZICHIIGLTWET, VM 4K
DIEEIX ZRIVP ID. UUID TIEETEE T S AN ZORERTEIEL TV

KVM ZH# A L7 R781E



BRWZEIK, Ea—T7EaVVY—ILICERLEDET RIS AN EEH TS
FCEHMAE $2LIICTBRIENTEET,

I7AME) RETIVM) ERV) FERER)

= @ ‘ > ] [a] - | 5]
avU— e —BSEE SrubdTY DNAYY=>

2—H&(U):

user

1SRT—KP)

|-

\ V(O) J openSUSE

a0 | A=a—(M)

vm-install
VM Z AN &y N7y T T2HDDY—ILT. TNNAADERERPA R —FT 1V
T ORTLDAV ANV ERIRTHIENTEET V57401 —H A
VH—TIAZADLHVCHINZIGFEIE GUI D/ =R EEILE T, ImARH
5 BELEIGEIE. OV RSAVE—RTUOA RN EEILEX T, s, vm-
install (& Virtual Machine Manager THILWMRES S VA EX L5 E
It BEILEY,

virsh
Virtual Machine Manager &{SLBS7-#REZ /D VM SN OBEEAIY
YRIAY—=ILTY, VM TR DIREE (RED. =1k, —FHE L) 2% 1k
I FHLWTRAND BREETROIEY. BIFEDREARELZYTEHIENT
EET, virsh E VM T OEBZFEZRV) TR 51T LOWIBAIC
BRHRY—ILTT,

virsh [FEAMIC Subversion @ svn A<V K zypper AX YV RD LD ICH
ELET, DFY . RAD/NFGA—FELTAT Y RE, FNLUED/NTA—F &
LT ZDIYVNIINTZISMRBATavaiEELET:

virsh [-c URI] command domain-id [OPTIONS]

zypper EEFk, virsh (FOTVREL THEENTHIENTEET , ZDHA.
ORVRANEFOVIINEL TS §5IENTEET ZDE—NRIE, —FED
ATV RERTLEWVGEICERNTY:



"> virsh -c¢ gemutssh://root@mercury. example. com/system
Enter passphrase for key ’/home/wilber/.ssh/id rsa’:
Welcome to virsh, the virtualization interactive terminal.

Type: ’help’ for help with commands
"quit’ to quit

virsh # hostname
mercury. examp le. com
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JFANDAY A=)V

VM B AN EARL—F AV TV RATLEECAA=IT7AINET =TI, &
LTVM T RN DREBN—RIIT7EREEETDERET7IIHDSERINT L
F9. VM AT AN 1 VM RRARF—/N ETEIEL, FIEISNET,

4.1 Virtual Machine Manager %%l
LS AMDAV A=V

Virtual Machine Manager AT 74 %##9 &, vm-install 2RETZIENT
XXT . COTATSLIET S T4 RN RIEVE DI D1 —R HRMEL. Y
ANDAVAN=IV EEEHARLET  AH. vi-install (ARSI UHDS B
EEFTEHIENTESIED . YaST Do KIFIE > IRIEV> > DIEL %8 IRT S
ZETHHCENT D A TEET,

1 R ERDBYIC KE V> DIEE D1 —F ZiEL, £ =HLET,

2 ARL—FAVIIRTLLEAVAMN—=ILTEMNELUET TICHEIETD 44—
PTFARIDSAV AN—= IV ETEIDEERLET,

3 —EBHNSAVAN—IIETRWWARL—FAV IO RATLEERLET, Th
FNODEHAEIRTLIEGBIRLAEARL—FTAV I VAT LRAITO BEEEH R
EINZET,

4 BE R—ITIF BIRLEARL—FAVITVRTLTO BEDHREN KT
INFT . ZTNTNDOAYRSAVERIRTBIET . REX RETDHIENTE

TANDAVZN—Ib
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FTVRATLDAVARN=ILEREIRTDEAAXA—=TD IEEPEEIFETS
CD/DVD F/8 ZM&IR, £ L<IE PXE EIOWTNH A BIRT B &Y
T, OK AL TREARTITDE TAMN AT LDAVAN—IVLIEENIAE
UFd,

4.1.1 BEDREICHTEIHRITIX

RV DIERIAT—RTIE BEBER—IDNOAYRSA VAT LT, i
DEREEITHITENTEET:

4.1.1.1 kB> DEFT

FAMIFLTENTN Z57 2RELFT . . MWET HNILFHH = ANNTD
CEBTEFEY, S5 MIITHEADENFE -+ ODRESEFETZIENT
X9, COEEIE VM RAMN—/N ATH—DOEDTRIThIEAYFEA,ZD
ZHNET ARND S T7AIWNEER T BIRIFERINEEDT, virsh S 7K
ICT7 2R TBRICEFALET,

4.1.1.2/1nh—,FoTF7

CDEETIEXAEYE CPU QEIYUTAEERIBIENTEET  AH. VM KRS
H—N D REATELRELVEREIRELERETS (F—/N\—O3IvYh) Z&IT BEF)
HDTEFEA. NI IS—OPHERORBENRETIAREELHZLHTT,

BELRE Tld, ACPI % APIC, PAE EAZFNENER, EMICTHIE

N CEET CCTORELZBEENSERGTEIEIEIBED TEXEFHAF -,
virtio ZF A LHLURIBIE 1/0 DBEML EEe. EBEFFICH—RILAE
T92LIIRE (Linux DH) §B5ZEETEET,

EE: #Ur#81c 1/0

virtio B NIERE L TRLURAEIL 1/O 2R BLBE ERR LT $XTD
IN—=RTFTARIP virtio DTARAVELTREREINET, INIZLY, BEVDA
RU—FT AV T RATLITEYRRSANRD EELBAWGEIX. AV A=AV K
BB &IlYET, Windows 7R —FT 1V T AT LDIGHEIE RS/
REFEINTOWTEIS—IC BRYF T BEETIIZDHEEEIF. ARL—FT 1V TR
FAANC virtio RSANBFEELTVWRIELN LN >TWD BARICOABIIC
YUY,

KVM ZH# A L7 R781E



4.1.1.3 FZ7/V1R

ZDFAT7AT T ARBIEIER TS 7149 I N—RoT7EF—<v T
SO IVRFNRARICDWTEREETRVWES IS5 719 h— KDY R— %
BPICLIHBE IO VIERYRNT—=IH—E R (ssh) ¥ UTILR— DS LD 7
JERATERLRYZET /2. VM T AN ILBIFBH OV RTF /AL ZITDWTE,
SUSE TldHR—hLTWEH A ZD7=. Sound DFXTEIE None (L) ICRE
LTHENTLIEIW,

41.1.477X2

TAX: ZDFATATTIEAREN—RFT1 Y& k18 CD/DVD RS/ T2 &R
LET.RE VM TN IZIEDKES 1 ED RETARIDVETT BREFEDE
DERIRTBIENTEBIEDFTL FRLAT ARV ZRETHIELTEEY,
RIETARVIE ZNETHLUTD 91 THDRBIRTZIENTEEY:

c EEHAXDE—T74)L

s MBIGLTHARXAEILIRTDE—T7MIL (RIS—RAA A=Y T 7))

EE: A2 (FESR) A A= 7P1 IV EERTHBEDT 1 RAVMEBIC
21T

A= (RBIFERALTWEBT A RVM8EBLVET7MIL A XDIFHIH KX
W I7MIVRICET =YD RIETET7MIV) AA—=V D740 % ERR S %%
B EFNOEERTB/IN—T142avIlid+ R EXRENNE T, VM4
AN E VM RRMF—/N DT A RVBIBERARDE IR EF LEEADT.
RAMAD/IR—=F 423V TTARVBEA TR T 2E, T AN AT AJITIE
EXAAIT—DEREL. T —YDERINFEETD ZEIIRYET,

s TARIEEPN—FT 423y RyNT—UR)21—LEEBLRT 7OY0T/3(
A

BRAROMEEES|IEZHLAWGE I R I ZERRETARAVIET 1 RIVLK% fF
AN ELUIN—=T 123y 2 A= FRALTLEIV, INSDERD #L LG
Bl AN=RA A= 771N % FERLABVEEYT A XD 7710 % ERRLTLE
IV, ANR—ZAA A=V D74 EFBLERETAAIDIBEE. TARAVEEDE
MMAETIENTEFZ T AVARN=IPTARID PO ERAFEENELRYE
ER

TANDAVZN—Ib
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evbh: S4T1L—>ay

NI OV BT ZERL BFEVD VM T RN ZDERAMIFIT (54
TRATL—23Y) LEWESIR. AADKRANMGTIVEZRATES £HIXT5
TeD. TRTDTARIERYNT—=I £ (RYNT—=0T74I0 VAT L FlE
iSCSI R 2—L4) ICFEEIERITFNIERYERA,

BEETIE. B—DRNN—AKAD raw TARIA A= 774 )%, /var/Lib/kvm/
images/Wl £/ RIERLZET ZZT U £ IIE RET VD ZRINAYE
ERS

& Y R—MFRTIRIER
IRBE R Tlk SUSE (Z. raw, ged, gcow2 DR R DHEHR—ILET,

FM4.] KA1 RODIER
1 N—FFrR2 BBLET,

2 V=R IZAALET I7MIIR—=ADT ARV %R LIcWBE I /A% B
BADTENELE A 2LET T NAADST ARV EER LIZWEE
& TNNAR/—R% AALET /=& /dev/disk/by-path/path D EHIT%:
UFET, 8, /dev/sdb ¥ /dev/sdab DL, F/AA RN ZAAEFIA L&A
BELAWCEEBKBEOLET . CNIE. CNSDZRINSHEEDL>T LED
(FTARIDEI BIOS NTDTARVIBFZEEREICLY) ATaElED HB7
HTY,

3 RICZOrTN EREL. raw T4 RV EER T BIHEIE T7MILR—2DH
B file & TINA ZAR—ZDIGE phy EEIRLE T, INLAITE, gcon2
ged T4 RAVEFEIRT D TENTEET,

4 RIC V71X % GB B TAALEY . ZDATVavid, I7AIR=ADT 1R
DEERT BIERICDARTIINET,

B XIN—RAX—T71 ) BAERR T DDEIDERIR LET , ZDA T avid.
T7AIWR—=ADT ARV &R T BB EICDH RRINET /2. TARIAN
DEZAZT I EREZIE LGS L. 57AAAEFH 7R BB IRLET,

DVD % CD-ROM M54V A M—=IL & 1T\ W& Ik, FIBEARER/N—R TR
D —ERNICRSATEZEMLET  FIBABERNEET NAIADT NI R/ —R%
MYEWBEIE TEROOYVREERTLET:

hwinfo -—cdrom | egrep ”"(Device File:|Model:)”
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EED (PIEM ) DVD ¥ CD-ROM RSATAEIEET IR DYIC. AV A=)
ATFATDISO AAXA—CHIEETDIEELTEFXT /=75 L. CD-ROM RS54 7&
ISO 1A=, 1 DT AMIFLTRRFICWT D 1 DDA EFERTEET,

CD/DVD-ROM F/X1 R ISO A A=Y &EBINT 5ICIE, FEEDFIETITAWE
9

1 CD-ROM %= LZE T,

2 V=X IMEEAALET . T/NNAREBINTSICIE. D /—REIEELET,
SO A A= HBINTBITIE NAEEEIRETEH, BELUL SF AHLT
T7AIWNTSOYDNST71IL% FEELTLIEIN,

3 HmWTTOrTN BIBELE T, ISO A A=V DIFEIE Z77/L . TINAAD
BAIT YFE mRATLIEI,

TARVRBERINLIEF T—ERTINTT, COIEFIFEEFOIEFZTT
LEDTEHYETDT BETHNIEL LA & FA DRIV ZFALTURFRZ AN
B TSI,

41.1.5 RupO—OFP 5 TS

BETIHREBII/ICH LT BE—DRBRYNTI—IA—RKDPERINZET,
MAC 7RL ZIFELEEF AL TREINT TN . BEHICHHOETENSBIETS
ZEHTEET  F. VM IRRAM—/N EICT I EETRHA. IREXRYE
T—9 A—RIFZDOTVyIICERINT TN EELRWGEIE Libvirt DEEE
DIRFBT ) (virbrl) [TIEFIINET,

RYNT—=OT7 T THBMULIYIRELEYTBICIE, FEROFIETITRWVWET:

1 BW—RZEMT DI F# 2 BIRLAEN—RDREZ RETDICIE HE %
TNTNHRLIT,

2 ROvTFoV)RRD D BEE BIRLET,
8 Y R—MFBREBXYNI—OFT YT THDOEE

IREF R TlE. Novell (X TLKIEE TD Realtek 8139 & ZERIENE TD
Intel e1000 DIEH, BEURIBILTD QEMU 1KA81E NIC 1—F (virtio)
EHR—NLTWET,

3 RAYTI IV RIS V=X ERIRLET,

TANDAVZN—Ib
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4 SN LICERNRTD MAC 7RLREEY HTEH, EHLLIFIEELR MAC 7R
LREEY Y THENERIRLET,

HE: MAC PRLADKE—EICDWT

FEETMAC 7RLRZIBETZIHEIE IBETS MAC 7RLANE
FOD RYMNT—VRICEIEL TN EABELTIEIW, EETS
MAC ZRLZEFBELTLESE, 45IC DHCP REBARSICRABEIN FREL
T, TDED. EAVI—TIARIIIEEET 52:54:00:12:34:56 %
52:54:00:11:22:33 W& MAC PRLRAEIEER T SUY LICERS
N MAC 7RLRZRTET DI E @< BEIDLET,

4.1.1.6 FNL—F12 TR FTADLZIP—N

ZDFATATE AR —F AV TV RATFLEAVAN—ILTBEIIEIR LIIEE

ICDARRINET AVAN=IVIZRET A RIDSRBEILTITAD ZENTES

[FM. CD/DVD F/NA AR ISO A A= BLUVRYNT—9 )Y—RPp Xy NT—

JFHBED PXE 7—hCRENITHIENTEET D Y(7a7 Tk BT /SR
nX/E%'fod\L\i_g_

F. ZDFATATTIFARL—FTAV IO RTF LN EREY>/-VEBEREEI LY.
9592l iYLEBED VM T AN OEMEARETDIEETEEY, FeDA
ToavHHBIRTEEY,

destroy
BEDY) =Ty TUBETRWET

restart

FLWVM 7 RN ZRELEY

preserve
D)=V Ty Tm{TROT, —BT—YDBIRYERE M A= 77140 Bl
REETHRWVWEHA

rename-restart
VM F RN (Z0) =27y TINFEADFLWL VM AN %5 EZ T R2EIL
ECN

coredump-destroy
BEDV)—V Ty TRBORIC, XYY DI5y 27V Th FIRLET
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coredump-restart
BEOBEHLENTRONBFIC. XY DIy a7 8 T4 FERL
E3C N

4.2 vm-install ZEHL/a° >V RS1Y
MDAV A=)

$DISPLAY AR EINTWAWSE (AEAIEAVY—ILTHEEAE T42oTW5I5
B, X 747 —RHREAFIA LA ssh Y TILEFIALTWS £55E) I,
vm-install (X VM AN AV ZAM—)LAIC BETZ/H0O, WMFEITVRS
AV A —RERBLET REEFED T T ThiE, VNC BRETERDOTESM
VA= AT LERIRTRHIED TEBLIIRYET,

EE: AVAMIVEDTS 714D 2A—FA Y H—T A RICDWT

AVZAN—=IJVAICVM AN #8EILEHEF AV AN—ILERITT 5780,
VNC #FIB LTS 740 AV —ILICERTE2NENNHYE T, FD=H,
VNC Ea—7% GUI BENSEENTINENHYET,

To274RNRBRIRICTVEATERREZSFLTR THFANIVY—IL 2
ETHEREATRO>TVWBIBEIK. Wo A VM RN DR EAITR>HE, T
STAAINRBBICT IV ERATERLIICR>THODA VAN —ILETED &DIC
TBHBIEDNTEFTHLLWFIEICOWTIE, 4.2.11 MV AM—)LEFEEIL AW
FTD VM T AN OF%E] (31 R—=V) HHEHmALIEIN,

DAY —RERENTZICIE. ATV RFAUDS vm-install EAALET AV R
R—=ILIAHF—RTIE SEDNSGA—=HITTH LT EED REINTVWET %
NZN Enter 23 L THEER% 172> TR TV, FERIC SUSE Linux Enterprise
Server 11 DAYV AN=ILAEITRIICHI->TH WidEy Py O/ %EEH LE
EN

4.1 vm-install Z1EFL/ETTRNS1 > DEDHEFTH v, v’

T f vm-install
Gathering settings...

Please specify the type of operating system that will run within the virtual
machine, This defines many defaults, and helps decide how to start
paravirtualized operating systems.
Press 'q" or the Escape key to exit.

1: Novell Open Enterprise Server 2 (Linux)

2: Novell Open Enterprise Server 2 (NetWare)

TANDAVZN—Ib
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3: Other operating system
4: PXE
5: RedHat (other)
6: RedHat Enterprise Linux 3
7: RedHat Enterprise Linux 4
8: RedHat Enterprise Linux 5
9: SUSE (other)
10: SUSE Linux Enterprise Desktop 10
11: SUSE Linux Enterprise Desktop 11
12: SUSE Linux Enterprise Server 8
13: SUSE Linux Enterprise Server 9
14: SUSE Linux Enterprise Server 10
15: SUSE Linux Enterprise Server 11
16: Solaris 9 and older
17: Solaris 10
18: Windows (other)
19: Windows (other, x64)
20: Windows NT
21: Windows Server 2008
22: Windows Server 2008 (x64)
23: Windows Vista, Windows 7
24: Windows Vista, Windows 7 (x64)
25: Windows XP, 2000, 2003
26: Windows XP, 2003 (x64)
27: openSUSE
28: openSUSE 11
[15] >

PXE Boot

(Y / N) [NT>

Please choose a name for the virtual machine.
[sles11] >

Description > SLES 11 SP1

Specify the amount of memory and number of processors to allocate for the VM.
Initial Memory [512] >

Maximum Memory [512] > 768

Warning: Setting the maximum memory greater than the initial memory requires
the VM operating system to have a memory balloon driver.

Virtual Processors [2] >

Please specify the type of virtualized graphics hardware.
1: Cirrus Logic GD5446 VGA
2: No Graphics Support
3: VESA VGA

(11>

Virtual Disks:
(None)
Do you want to add another virtual disk?

Y /N vl >
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Create a virtual disk based on a device (CD or other block device), an existing
image file (IS0), or a new file. Specify a device by its device node, such as
/dev/cdrom, not its mount point.
What type of virtual disk do you want to add?

1: CD-ROM or DVD

2: Floppy

3: Hard Disk
[31 >3
Where will the virtual disk physically reside?
[/var/lib/kvm/images/sles11/hda] >
Size (GB) [4.0] > 8.0
Create a sparse image file for the virtual disk?

(Y /N [vl>

Virtual Disks:
8.0 GB Hard Disk (file:/var/Lib/kvm/images/sles11/hda)
Do you want to add another virtual disk?

(Y / N) [N] >y

Create a virtual disk based on a device (CD or other block device), an existing
image file (IS0), or a new file. Specify a device by its device node, such as
/dev/cdrom, not its mount point.
What type of virtual disk do you want to add?
1: CD-ROM or DVD
2: Floppy
3: Hard Disk
[3] >1
Where will the virtual disk physically reside?
[/var/lib/kvm/images/sles11/hdb] > /isos/SLES-11-SP1-CD-i386-GM-CD1. iso

Virtual Disks:

8.0 GB Hard Disk (file:/var/lib/kvm/images/sles11/hda)

2.9 GB CD-ROM or DVD (file:/isos/SLES-11-SP1-DVD-x86 64-GM-DVD1. iso)
Do you want to add another virtual disk?

(Y / N) [N] >

Network Adapters
(None)

Do you want to add another virtual network adapter?

(Y / N) [YI>

What type of virtual network adapter do you want to add?
1: Fully Virtualized AMD PCnet 32

Fully Virtualized Intel e100

Fully Virtualized Intel 1000

Fully Virtualized NE2000 (ISA Bus)

Fully Virtualized NE2000 (PCI Bus)

Fully Virtualized Realtek 8139

Paravirtualized

[6] >7

No oA WD

Network Adapters
Paravirtualized; Randomly generated MAC address
Do you want to add another virtual network adapter?

TANDAVZN—Ib
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(Y / N) [N] >
Preparing to start the installation...

Installing...

BREIINFGA—=FEOARVRSAVINLIEETHIEHTEEY  ZDHFE. V1 —
RiZ AV RSAVTEREINTOWVARVWEDICDOWTHEWEDEARRLET,
TETIE Fl4.1Tvm-install ZFALALIATYRSA VD LD FER Y 7Y
7127 R—=2) TEELEZ $RTOD/NFA=FIIDVWTC FHETDHAY VRIS
VAAYFEIBELTVWET, /SSA—=FIDEYZARNIDWTIL, man 8 vm-install
AR YRT RERINDTZATILR—IUEBFHALTIEIL,

42 vm-install IVvRS51 21 vF

vm-install -—os-type sles11@ --name "sles1l test”@® ¥

--vcpus 2@ --memory 512@ --max-memory 768@ ¥

--disk /var/lib/kvm/images/sles11/hda, 0, disk, w, 8000, sparse=1 @ ¥
--disk /iso/SLES-11-SP1-DVD-x86 64-GM-DVD1. iso, 1, cdrom@ ¥

--nic mac=52:54:00:05:11:11, model=virtio® ¥

--graphics cirrus® --config-dir ”/etc/libvirt/qemu”®

0 BEUYLEEEARETEED.TAMIDARL—FAV TV RTLE IBEL
TWET  IBERRERED—EARRT HICIL, vi-install -0 AvV K%
EITLTLEIY,

@ VM#TRNDERIAEIEELTVWET, CCTORRNEI=Z—IR2EDT BiTh

ERYEHA,

REFOEyHHAEEELTVET,

AEYDMEEEIRELTWET,

AEVDRAEEEELTVWET  ARL—FT1 VTV T LB #EURIEE

virtio-balloon KA NP NETT,

0 REN—KRFARIVAEEELTVET . ZDOT7AILIE /var/lib/kvm/images/
sles11/hda ICEELTWET, CDON—KRT1RVIEHEH (0) D/N—RF4 R
7 (disk) ELTHEAINZEDTY /. 2T 1RV EZAAHATHEE (w)
T. 8GB (8000) DHAXTT,I5IC, VM KA —/N EDT71ILIER
IN—RT74)L (sparse=1) T,

@ SO A X—Y% CD-ROM RSA7ELT, 2&BD (1) 7AvIT /81 RICE]
YETTWET,

©® MAC 7RLR% 52:54:00:05:11:11 &L T, BLURIBILRYNT—oFT /8 A
A%=EF/RELTVWET,

0 U719 h—REHRELTVET,

® REIIVDOXMLEBREI7AIINERETZZODTLIN)ZIBELTWE
T, BB BEDT4LIKNY Jete/libvirt/gemu ZFIFA T2 Z&ABRBE
HLEY,

00
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4.2.1 1V A=)V &BEILEWETDO VM ¥
A DERE

vii—install OV RIZIE ——no-install EWINRNSA—IBHYET, ZD/N5X—
IHEI/ETDEVM T AN HEFT D XML EBRET7IILHIMERINZEDD, F R
M BEITIXEEILARCARYET, JD/NFTXA—=F(F, vm-install ZV(HF—RKE—
RTEEITS N HELUTOAT VY RSAVTIRTDNSA—Y%EIEETHHNED
59 FIAIBIENTEET,

B85 RETFTIRIDERICDOWT

vm-install #3479 BE, --no-install /XS X—4AIEFETEE RIEFT1R
DDIERDIT b RYET, FD/H, gemu-img ¥ virsh ZFIALT, 1%
NOTFARIEER LRI NIE RS ARYET,

VM Z 2N IZRY 2 XML B E 771V EFERR L= &I, Virtual Machine

Manager % virsh fITEREINDLDICT B8, [EEF] ZTHOBELNHYFE
JEBRIFTREDLIICLTITAVET:

virsh -c gemu:///system define XM Z 74 Jb~D/¥X

4.3 BEBTAMYAMN=IVT5E

ZDETIF. BEDOHEUNATDAVAN=IVEIB. IcEZT RA VIR —U% B
mL7=Ye2-DFIEICDWTEHRBLTWET,

4.3.1 AV AM—IRICPRAVBR%EIHDHE
&

openSUSE ¥ SUSE Linux Enterprise Server REDARL—FT AV TV AT L
DHZEAVAN—IMEEDRFT FRAVEREEDDLIITTEIENTEE
T 7 RAVEBDAV A=V RYNT—V EILFEETZHE. VM T RN (S
DWTHRIREREETHROINLEIT HYFEHA, CD/DVD ¥ ISO 1 A—Y TRFX
NTWBHEIR. VM TAN O AV ARN=IL Y RFLICH LT EEEDAV A=)
AA=DETRAVEGD BHADAA—VEBETD2RELHYET,

ZDBAIF. 1 DHOELTEBHEDA VA=A A=k 2 DHELT EED
CD/DVD-ROM RSATRTRA Y DAX—=VHIEELTLIEIW, Ihid, &4

TANDAVZN—Ib
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CEQELT\_'I’X—‘/’PT/\%Z#E_EJ}%kﬁﬁﬁ*h%’)f.&')’CTo openSUSE %
SUSE Linux Enterprise Server #4> Zh—)L 9§ BI5E, /dev/sr0 (TIEHED AV
ARN=IAA=T %, /dev/sr1 ICTRAVEBETNETNRELTEIN,
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EFXH2 VM SR OEHE

VM 7 Ak OREICELEAE EARMQREIRIEZRIL Virtual Machine Manager
DESIRT S TR T TV r—2ay hSITRITENTESBIEH, virsh &F]

LT O RIAUPTROITEETEZXYT, VNC =N Ly Z5 74000 —

WAD B BEVDOYY Y TTST1hILA—H (U9 —T( R EFIBLTW
BIHBEIC DAHARETY,

51VM 5 AN O—KRT=

VM 5 Ak O—BEARTTBICE T VM KRN —/N [TIERTIREHI HY
9, VM RZA MY —/N BETEEY—IILARBEFLTWBIHE I, BICERN 5T
TLTWEY, YUE—IMDSEEELTWSIGEIZ, 6.3 [VM RAMF—/N AD#E
Wil (61 R=V) ILHBFIFEBZTHLIEIN,

5.1.1 Virtual Machine Manager 2FIAL7
VM 52N O—BRT

Virtual Machine Manager D XA V4> RO, ERH D VM RN —/
TEEHEINTWBEIARTD VM T AN BRRINTVET , ENTHhD VM Ak
ICIZT YV DERIDIED, TDIREE (Running, Paused, F71=\3 Shutoff) 74
AVETEFRAMNDEATERRIN, CPU DFEARODRI/N—DMHEINZET,

EXWE VM 72~ OER

33



34

5.1.2 virsh ZfIBL7= VM 2 d O—KERT=

VM AN O—EBARRTBICIE, virsh list vV REEFTLET:

localhost L TEMELTWBS AbD—E

virsh -c gemu:///system Llist

TLS BRI LA, UE— RO root TEIET BRTHBLURLERDS A R—

=

virsh -c gemuttls://root@mercury. example.com/system list —--all

SSH hXILAEFIBLZ UE—MD tux TEMETDERTHBLTELEHRDS RN
-5

virsh -c gemutssh://tux@mercury. example. com/system List ——inactive

5.2 757480V —=ILDERT

VM T AN DT Z747)0a0Y— )V R ZET. EBEDT IV ERERIC VNC #2
HT YUVICERTAIENTEDLDIICRYE T, SRANNEL VNC H—/N(C
7oA LTWBGEIE. —E GREINTULNIE) &E/RXRAT—REEFThTh S
RonEd,

BB, VNC AVY—=ILDIAVRINTYIADRY V&G E XIRAA—VILIE
TSNz REEICAY, AVY—ILONANCIIBEI TSR ARYET, HEINh
TIRBEA R T BICIE. Alt + Ctrl AL TLEIL,

EVh: Y—ALLRBH—VIVOBENICDOWT

A—=YILHF+TFv () SNTLEICEEBE . DN DTRARNEERAND BT
O—ALRICH—YVIVEBENTEELIICTBICE. VM TR IYTLYR AA
TNAREBIMLET LT 8118 [V —ALRABRA—YILKEIEH—YVILFE
EDEH] (80 R—) ABHMIEI,

F7z. Ctrl + Alt + Del REDEFEDF—AAICDOVWTIE AN AT LRITEIR
TN, VM FZ AN RIISET ZEIFTEEHA,

VM ZZN [CRLTZD LI RF—AAEELIEWFEIE. VNC TAVRIH5
Send Key A —a1—%RE.EFLIEZVWF—ANEEIRLTKEIW, Send Key D
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X=a—I(&, Virtual Machine Manager & virt-viewer Z{FHLIFEICDH
FIATEZxY,

HE: 93 VNC Ea—7

—REIICIETRTD VNC E2a—7HD VM AN (TR CTIE9H, SASL 583
X TLS/SSL TOEHEAITA>TWABAICITBIRFA ESNAEDICAYE
¥, —fi&B7% VNC E2—77& LTI tightvne 4 tigervne EDHYE T,
WdhE SASL EBEE TLS/SSL #E#iCiZwd isLTWEH A, Virtual Machine
Manager & virt-viewer AN THIGATRERE DI, vinagre ZIFLHHYE
A,

5.2.1 Virtual Machine Manager ZFIfAL 7%
TS24V —=IVDRR

1 Virtual Machine Manager IC VM 4" 2k QDIER%REIRL. XV ADHRY
EHLET,

2 Ry TPy TA=Z21—H5 Open %EIRLET,

5.2.2 virt-viewer 2FfIB L7/ 571443
Y—ILDERTR

virt-viewer IV TR VNC E2—T7 T, VM RAN D IVY—ILAERRTS
TeDDBINMEEEN M E L > TWET & XIEERY TR IIT T T E—RIC

WS LTWT, VNC IZIEHmRTDEIIC VM AN A EEIT DA FDIENTEE

.. VM T AN "BREELEL LORIGFETEH. BEINICBER I e G
Ho>TWET,

virt-viewer [ VM 7 AN 2L HICIEETISIEH. ID» UUID THLIEET D
EDNTEZET, virsh Llist —all EANTBIET—EARRTIET,

EEHRP—E RO AMIERT %A ID, UUID, ZEIOWT Nh ETE
ELTERTEIIENTEET , — A Vv NI INTWS VM AN 1IZIE ID
N fFE5EIhTWAWESD, UUID £/-I3E81CiEHRLT T,

virt-viewer -c gemu:///system 8

EXWE VM 72~ OER
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RRF R CIFEIEL TWRWT RN slesT11 ICH LTS AN EEIS R BT T
%

virt-viewer -c gemu:///system —--wait slesll

——wait AT VavERETREE. VMR BNZOEET 8fFLTLWARLT
H. TDEBETROIIEDNTEDLILDETHELET, YA EENTS
s Ea—T7hrEELET,

ssh #FA L) E—MNERK

virt-viewer —c gemut+ssh://root@mercury.example.com/system -w sles11

FHLIE virt-viewer ——help TRERINBANILTHM ELLIE man 1 virt-
viewer TRIRINDBYZATILR—IUBEFTMHLIEIL,

5.3VM 4Rk ORBZEE: &8, £,
—BFELE

VM 4 2~ D& 121k —BZ1EIE, Virtual Machine Manager 7z l&
virsh WMOITRITENTEET, £/, VM RRMF—/N OREIRFICEHEIRIC
VM 52N %28 $2EIIRETDHIEHTEET,

VM T AN 2wy NI o056 vy NI O EEET L —RT)L (graceful,
"ERA" EWDEER) E—RELITEEIE—RTITRIZENTEEY, MHE—N
EBEDIYVVTEIEIEDNERT SV %8|ZRITAERLEKRT, D vy
NSOV HEDRBFEELRWGEICOIMMTEIREEDTY . 8H vk 50
VEITFANSRT LDIREL O TIFEDHDBIEN. VM T A EDT—4%
KOFEEMEEHYET,

Evbh: JL—RT)V (graceful) vy by

TL—R7IVovy NIV ERFTERLIICTH20HICIE. VM T X

% ACPI IC SIS E R IFNIERYER A, vm-install % Virtual Machine
Manager TH AR& EX L7315 & ICIE. ACPI A RATEZLDICR>TWASIE
9TY, ACPI ITHIGTET WBMNEDH, Virtual Machine Manager h e
RIBIETRDFIEAERLET:

F9'1d Virtual Machine Manager A CHEERZ1TRWLEWL VM 42N DIEHE
FRFITIVIVILET, HEFAZa—DS View > Details %3ZIR L.
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Overview > Machine Settings & ERLE T RNINZEE T, ACP/ B
FyvIINTVNIERISGEATY,

FAMUADA R —FT AV TV AT LICELYETH. ACPl ZEMICT BT
Tl BYRWGEDRHYET, TD/H. AFERZIELCHBRIIC. 7 AMAD
Ty A0V EBREIDNETNTNELSEETZ2H0EID BRIICELIO TS
KZ&%E®BLS BEIDHLET, =& Z1F openSUSE ¥ SUSE Linux Enterprlse
Desktop DIFEE. vy NI BiRREIZITARDDIC PolicyKit EREEA A
BIIRDFZEDHYFETH,. ZORYS—H £2TD VM AN TEMWEIhTL
BIEHETHEELLEIN,

F7-. Windows XP/Server 2003 D45 AN &4V A R—IL§BEIC ACPI *'E
MEINT VWBIEE. VM T AN DRELTOBEMETREIAR+2TY 5L
IETFEEDERE%E BFHALTEILN:

http://support.microsoft. com/kb/314088/
http://support.microsoft. com/?kbid=309283

TL—R7IWvy o0& VM T ZAN DB ERLIF TR EBBAT ANMIAD
ARL—=FT AV TV AT LTAEMEIN TWRITNIERYFE A,

5.3.1 Virtual Machine Manager #FIAL7
VM 52N OREBER

VM 7 2N DIREEZE L, Virtual Machine Manager D XA VA4 Y R BIT
BRIZENTEBIEN, VNC VAV ROUDNSERERTBHIENTEET,

FMF 5.1 Virtual Machine Manager 1> No0)6 DX EEZEE
1 VMAZ 2k DIEEEEF XIADARYIVERLET,

2 RERINLERYTTYTIA4V RIS, Run, Pause £1=\3 Shutdown
options RICHBWTNHDIER% BIRLET,

FUE52 VNC O1RODEDREEELE

1 5.2.118 [Virtual Machine Manager 2L/ > 714A2)LaVYV—ILDFE
=] (35 R=I) IZEMNAFIRICHEL., VNC V1V RIAERHEET,

2 V—ILIN— £ LI Virtual Machine DAZ=a1—h 5, Run, Pause E£7=1&
Shutdown options RIZHZBWTNHODIEEEZERLET,

EXWE VM 72~ OER
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5.3.1.1 VM 4R+ O B BB

VM RA M —/\ QREFIFICT AMIZBBISEENTELIICTEREL BEE
TlE BMTR>TWER AT COMBEIEENETNO VM 5 X TEBICER)
£33 BEIAHYET, —FETEMLTZAEEITHYFHEA,

1 Virtual Machine Manager DB E LW VM 7 RN ZZRL. ¥ T IV
DwyLTavy—IL% BEEET,

2 View > Details %=3&RL. VM AN DREVAVROEREET,

3 Boot Options %=FIR L. Start virtual machine on host boot up \“Fxv%
= ANnFEY,

4 HEF Apply =R BRELFRFITHIENTEIT,

5.3.2 virsh Z2fIHL7= VM 52 M ORBZEE

TEDHITIE, Tsles11] EWIEZRIDO VM AN ORFEE ZELTWET,
HCED

virsh -c gemu:///system start slesll
—FFH=LE

virsh -c gemu:///system suspend slesl1
HiEH

virsh -c gemu:///system reboot slesi1
TL—RI7IowyhF oY

virsh -c gemu:///system shutdown sles1]
G2 DA Ny M

virsh -c gemu:///system destroy slesl1

BENEEI DA ML

virsh -c gemu:///system autostart slesll

BENEEEDEML

virsh -c gemu:///system autostart —-disable sles11
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54 VM 72+ OREFEETT

VM T AN 2 RETEETANADATRILHDIEHRELTRIFTDIENTE
F9, EBOAVELI—HIIBEZHZ 2L, AVEI—YD NIV EF—232 B
SOIRZEFETROIEIRYFET R EINTZ VM T AN (X, ZOREINL REE
ICRBETTTHIENTEET,

Wole ARGEEEAITROIE VM T AN IF—BHEIHRREICAY XE) EITER
INT WEERETARVICEZAATHSEILRREICBITLET, CORETIE
VM 528 ORBT4ARAIDIAE—FERINFEA F RETIVERETS
DITH DD BEREILEIY Y TXEY)EBIKEFELTRFVET . 8. VM TN D
REIZTTITS E VM T RN BHIRLTWAAEYIE VM RA M —/8 ISR
MINFEY,

— A ETIREIIXAEVIREARFEL TV ZI7MILE VM AN ILFHAA TR
93 EMEEITRVET S AMIEELIBZ TR EIF R REINKE
ICRZZEICARYFET, EEOAVEI—FICBEIBRADE NANRR=230H 5D
BETXMIBEL SR EATRHITEICRYET,

VM T AN Z, ZDAEBYIREEZ T 7M1 IVIRET BHRELED/N—FT1423 (T
TR EETEIEATHELEIV S AMITTFREOIYVREETTS
&, ENFEITOEEIBEICRZON EIBETCRBELDIENTEET:

free -m | awk '/"Mem:/ {print $3}’

®E

RELEBENRT LEHEIE EELE VM A RN AREILZYEKB LAY LTI
BYFREAINEITES>TLEIE IV VDIRETARIEBREINT-AE YR

RO AL’ INAA>TLEVN S ANDETRHICHSMA IS -2 RETS
ERICARYET,

5.4.1 Virtual Machine Manager 2FIfL7:

REFEEHET

FUMF53 VM TR, DR

1 VM Z AN ICRE % VNC #EiGVA Y ROEREET . S ANEELTWS
JExtERRLET,

EXWE VM 72~ OER
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2 Virtual Machine > Save % ERLE T,
3 REEDEMETFIIVEEEIRLET,

4 Save ZHLFT . S ANDRBREFICIE. LIXSKEFEDN B ETY BENTT
L7c&id. VM RN EBBRICS vy M OVRREIC 2YET,

FME 54 VM IR, DiETT
1 Virtual Machine Manager ##2&ILEJ,

2 Alt + R A9 H ., £ LLIE File > Restore Saved Machine %ZIRLET,

3 BRLEWIFAIVEEIRL, Open 1 LES, T7MIDELLFTEHAEND
E VM TN OEIMED TICRYE T,

5.4.2 virsh ZfIFH LR EEHETT

BEFHD VM 5N DRFIE., virsh save #E{T$2ZETIHTRWVWET, 2DE
S RBEEOIFAIINEEIRELET,

opensusel1 EWDZRIDT AN RET S

virsh save opensusell /virtual/saves/opensusell. vmsav

ID 37 DT ANERTET D

virsh save 37 /virtual/saves/opensusell. vmsave

EBITAETEOICIE, virsh restore #E2TLE9:

virsh restore /virtual/saves/opensusell. vmsave

5.5 VM 7 X OHIRR

VM 7 AN ZHIBR2E BEETIE XML ERE 771 L EBIBRLE T BRI TL
o ANL—V LB ETIIHIBRIN AW thD VM 4 RN 2R ELTEIHLSME
FHd2% ZENTEEY, Virtual Machine Manager 8L TW35E1X. 7R
MBIDRAKRL—V 7746 BIBR T BELIICTBIENTEF T, ChICLY T AN
WIBETDEMEHIRT D ZENTEET,
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VM 52K ZHIBRT BICIE £ vy MOV EITRVWET (FIBICDOWTIE 5.3
3 VM 7R~ OIREEZTE: #28), (E1k, —BHE1E] (36 R—) ABFHHAL
TW) , RITHOT AN HIBRTBIEITTEEHA,

5.5.1 Virtual Machine Manager 2§ L7
VM 5 X ¢ DHIfR

1 Virtual Machine Manager D5, HIBRL7=\\ VM Xk DIEE%ZEATY
DADARIVERLET,

2 RERINERYTTYTAZa—hb, Delete HBIRLET,

3 BERVAVRIORRIINET DT, ISIC Delete #HTEVM TR %#BA
BICHIRR T B ENTEZ T, HIRLIBIZEYE T IEATERWL OTTEEL
R,

BB T ANDRETARVICDWTEHERICHIRT 35813, Delete

Associated Storage Files \ZF v 7% ANET, COBIREZEIZDOWNTE, B
USHE ZEIETERVDTITIERLLEIL,

5.5.2 virsh ZFI|AAL7= VM 52 DYl

virsh ZF|FHLT VM RN ZHIRTSICIE, virsh undefine M & #ETLE
T AMADRIET A RV A EHEIICHIRR T 2HEEIFAEINTLWEE A,

EXWE VM 72~ OER
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R CHER

BHDO VM T AN 223D VM KRR —/N BMEREBEFEETHIOREBRET
&, TCICBIEBATEEF>TLEVWE T, Libvirt ICIZERD VM KA —
NI LT BRFEGTIBEVOBEELHDENS, CNEFIALTIRTD
VM Z AN EFNLDTST4HIN VY —IILEEEBTEIENTEET,

WERDHZA—H LD TIERATEDLIICTS0H, Libvirt TIERED #
#5447 (TLS, SSH, Unix Y4k, TCP) &ER5EXHh= 7\A (socket, PolicyKit,
SASL, Kerberos) BMEEINTWET,

6.1 EREE

VM T ZN BB LY. ZN5DTZ 7480 aAVY—ILICT ALY TS &
FIZ BESNI2A—HITHL TOMMRIEINBIREED T  CNAEERIR TS0
VM RAMY =N BITTFEROIIBREEARZF B ITEIENTEET:

o N=3wavE I —TRBEZERETES, UNIX VYTYNMILBTIER
., DAL Libvirtd FEHRTOAFIATEET,

* PolicyKit ZFIFH L7 UNIX Vv D77 ZH#H, ZOAXIEO—HILD
libvirtd #EHTOAFATEET,

+ SASL (Simple Authentication and Security Layer) #f|A L7z, 2—H%& &
INZAT—RICELBEREE, CDO AL Libvirtd & VNC O ATHIETEEY, &
B SASL CORE =17 0%E . H—/MUICRBED I -7 HU UV N ERR T 5
DHEEFHYEF A NI, - RENRRAT—REHBDT—IR—IAAIIRE
5 12HTY, B, SASL CORIFEmIIFBESLINET,

Bl o HERR
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« Kerberos I[C&BEREE, DO ARIE Libvirtd EETOAFATEZEY
D, ZOXYZaTILTIEERBLTWER A GELLIE http://Libvirt.org/
auth. htmUfACL server kerberos B A LEILY,

o« INRAT—RDHDEREE, COARIE VNC ETCOAXFIETEZT,

EE: Libvirtd & VNC OEREEICDWT

VM T AN OBEBMEEICT VA TDHBEEZTNSD TS5 T748)LVY—ILIC
TOEATHHEEEIL. ThETNRIAICRETIVNELIHYET, BEY—ILAD
TOEREHIBRLTE. ZNODHIRED VNC #iICEE TRMINDIEE H
YFEHA

TLS/SSL ##=AFIFHLTVM AN ADYE—RT I ERETRIGEE. & V5
ATV NDT O ZAEEIL, SEBAZDE T 71 ILDFHHEVIEREZFED 7 IL—
I ELTHIRT 22 EICL> T EENICRIRT HIENTEET, FLUE
6.2.2.518 [7UOEZFIR (EF¥2) 71 EDEREIE)| (58 R—) #HHxH
{FEXW,

6.1.1 Libvirtd MEREE

Libvirtd MEREEIL, /etc/Llibvirt/libvirtd. conf TRELE T, ZDT7AIL
TERELZAZAEIL, Virtual Machine Manager % virsh 72E, $RTD Libvirt
Y—ILISBERINZET,

Libvirt Tl 2 @DV ERBLTWET, 1 DIIERBICERTS it
RAFDHFDVTYMED 1 DIIBEBICFERTIHAZSEITRERYTYN TY,
AADYTYMINTET7IERIR#ICERELET  EETIEEAD Vit
root. root AFFE T BREICRO>TWET, F/-. BEETIIHAEZRRERYTY
MIRT 270 RXHEIE root 7ZIFIC HIRR (0700) I, FmAAAHDHDY 7Y M
X927 A FHICTETERLIITERE (0777) SNTVWET,

TRTIE. ABBIARLY Ty ML T/ AR E T 5 FIRABIALT
WET, BHABDHDY T M L TEALFIRCRETEET, 35, $<TD
F|EIZ VM RANF—/N FCERBLES,

¥E2: openSUSE ICB 133 EDE TR E

openSUSE ICBIFTBBEEDEREE A %IL. UNIX VAaryhaFBLE 77224
EHTY, ZDHETIE root ZIFHEREEINET, VM RAMN—/N RICETE
$5 root LADI—HT Libvirt Y—ILICTPVERTRE FRAD 1 @EIT,
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PolicyKit IZ& root M/RRT—REREENKDHOLNFET, /NRT—RHAELWT
EDHERINDE, ZTOERTOEYYIVESHED By avy TP IEANEHT
INZLIITHR>TUVET,

XN SEAERE
O—AJLE

6.1.1.218 PolicyKit ZFIE L7z UNIX Y4y MILBO—HILT7 o= 24
f#1 (46 R—)

6.1.1.138 [/R—=2vravE IV —TmAEZEEZMALKL UNIX VY aEiFn
TR HE] (45 R—2)

SSH ZFIALE)E—IDLD R FRIL

6.1.1.118 I/R—3wavE IV —7mAaZEEFALE UNIX VoY h@EiFn
TORAHE] (45 R—)

TLS/SSL ZFA L) E— Mk

6.1.1.318 ISASL #f|AAL/=2—HYZE/XAT—RTDEREE] (47 &—9“)
2L GIBREICN I 277 REFIRTAIET. IS4 T7 VY MUADSD 7O
HEA1T4D)
6.1.1.1 R"—3IvavEd IV —TmaEEfALE
UNIX Y4y A O T 7t 246
root AADTHOVMITULTT IR EHFAITBEIIERETSD ICIE. Vv D
EBEIIN—TEEEIBIETERTEIIENTEIET (TEEDHITIE Libvirt

TV =TI ETDHEERLTVWETY) . CDRA AL, O—HILERKE SSH
ERICTLTEBTEEY,

1 TV MRSt N —T B EELAVE A TEERLET:

groupadd Llibvirt

EE: JIV—TOFEEICDOWT

Libvirtd #BEEITH2FTORICT I —TAHERLBITNIERYFREA.
BAETHR>TWaWE, BEENKMLET,

2 7OEREHFEALIEEWIA—HESTIL—TITEBMLET:
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usermod -A Llibvirt tux
3 HEIFETFETFZAI /ete/Libvirt/Libvirtd. conf A FEEDLIICERLET:

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

© mMEZEI/IL—T% libvirt ICRELTWET,

0 VIYMINTE/N—IvIavAERELTVET (sruxrwx-—),

© TDOMODFRELAE (PolicyKit ¥ SASL &) AEILLTWEFT, 70t
2EVTYRDIN=3y2aV TOHRRELET .

4 libvirtd sBEFLET:

rclibvirtd restart

6.1.1.2 PolicyKit ZfIF L7 UNIX Yy MMc&kdO—5
VPO

PolicyKit ZFIA L7z UNIX Y4y D77z 2 H L, O—HILEHEDHZED
openSUSE IZHB 132 EDHIEAETT . ZD7, Libvirt DFERTE BEET
BOMEIFHYEE Ao PolicyKit ICLZFIEABWTWSIHZEIEX. EETIEEA
DYy REHR—=2y 23y 0777 IREIN VITYMIRLTT IV ERTE7S
)/r—=avid PolicyKit IC £ZEREIAZ TR IFNIEASRARYET,

EE: PolicyKit OERBEEIXA—AILEHRICH LTOHEMELET

PolicyKit (&) E—RDEREEICT IS L TWRW8, PolicyKit (&L BEREEIE.
VM RAM—/N EOO—AIIVERICELTREIFFERTEIENTEET,

Libvirt DYy MIT7 722 T 5156, 2 BEDOR Y —HIFELITT:
« orglibvirt.unix.monitor: FHAHZERD VI yMINTETIER
« orglibvirt.unix.manage: FHE IR VITYMINTETIER

BE TCIIRAES SRRV ITYMITTET772RAR) o —IE, root D/XRT—R
ICE BRI 1 ERLTEREL. hEFZTDOERDEYYavE SHBDEYYaVTT
JEANFAINELIITR>TWET (auth_admin_keep_always) .

root D/NAT—RAEANTBIERL FZAEZIATRERYIYMIFLT 7R %
HATBLEIICTBICIE. 2TBEBEOHEZHYET:
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1.polkit-auth AY Y REFIBTBIET FIRDBRWN PO ERZFHFTIENTEX
ER
polkit-auth --user tux --grant org. libvirt.unix.manage it RO E
polkit-auth ——user tux —-revoke org. libvirt.unix.manage # ¥ERRMDELYEL

2./etc/PolicyKit/PolicyKit.conf Z7ILTIE &YW EHELWA T avwRH#L
TWETLEEFED <config version="0.1"> i <{/configd TTHRAIC. Ti
D XML 7FARE AALTLEIW

<match action="org. libvirt.unix.manage”>@
<match user="tux”>@®
<return result="yes”/>©
</match>
</match>

0 RIU—DERIEHELTWNET, org. Libvirt.unix. manage &, FiA
EXTRERVIYMIRTET7 I/ AZEKRLET,

0 MERASZZI—YAEELTCVWET . EHERELLZVWSEEIE. | TK
o TLEXL (user="tux|wi lber”),

0 LS22HEROBHEEZIEELTT, FaOWITNAZIEELET: yes (FlIfR
BTV EA%HFAT D), no (REILTVER%EIEERTS), auth_self
7ol auth_admin (ZHZNIERIERINIGEIC.BEDBEED/RR
7—Rh root D/XRT—KR%HEFRT B), auth _self keep session F7z
(& auth admin keep session (ERNBERIN/IZEIC BOBHD/N
Z7—RM root D/RRT—REERT D, W\N\ofzA RN TTT T5HE LU
BORATEYY aVTIIHERALRELE T B), auth_self keep always F7
(& auth_admin_keep_always (#ERRABERINIHBEIC BEDEHD/IR
T—RH root D/IXRAT—REZHEERT D, W\ o7 A HERRDSSE T 975&., LUTR
T?tﬁ&u:m%xgt?é)

6.1.1.3 SASL ZRIFI LI 1—H & & /SR — R CORREE

SASL IZaA—HHENRRAT—RICEBEREAZIRET2IEN. T—YDIES{L BIE
Tl digest-md5) HIRHLFT, SASL (ZHBEDI—HF—IR—2% Fo>TL
57, VM RAMY—/N EIZEBEOI—HAERT2HEEHYFEHA, T,
SASL #FIF¥ 5ICIE TCP #F#fite. TLS/SSL #E AN ETY,

EE: BS{LAaVWRETO TCP & SASL EBEE

E51b% LAWRIET TCP £t D digest-md5 A Z1TOHBE. Ihid K
BRECTHAIZIET2BtEF 1 TR TIIT A CDLIR FEAK
BIX TANRIETOAEAINEIREEDTY,
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B2 b: TLS/SSL ZFIA L7 SASL BB&E

JE—IDS®D TLS/SSL %2 12555, SERRZEDRE IT7MIICH TS
TORAGREITRIZET, 2577, TD 7RG EERIBTEIED
TEEILELZHDISATURDLD 7R 52 HTTBI58IE. RE%E
BEZTCLEVNRTWMEEATEDYE T, TLS SR TO SASL #F AL, H—
NATHOT 7z AHEZ#F R L TEIW,

SASL FREF AR E T BICIE. FRROFIETITRAWET:
1 /etc/libvirt/libvirtd.conf N ELE. FE2DLIICETERLET:

Ta TCP #i#&ICK LT SASL ZEMICT 256!

auth tcp = "sasl”

1b TLS/SSL #i#wICx LT SASL Z2BMICT 2155

auth tls = "sasl”

2 libvirtd #EiEILET:

rclibvirtd restart

3 libvirt @ SASL 2 E 774 J)LIE /etc/sasl2/libvirtd. conf ICHYET . BE
I CDERET7IINEREEIOERTINEIIHYEEA. LHLARDD,
TLS #2HT SASL ZEAT 2L RGEIE WEBOEERZESZHIC Eyda
VD (SASL RD) St =&ML TDIENTEET Ly avDES{bs
HEMICTBICIE, mech list ZOAXVRFTIRLTLEIL, TCP E DS
digest-md5 ICERELRIThIERYFEEA:

mech_list: digest-md5 # TCP #EFHKTONERTE
fimech Llist: digest-md5 # TLS/SSL G TOMERINDZIRNEETE

4 BWETIE SASL DA—HIFAL/REIN TRV O FHEEOT 1V TEEE
Ao TNENTEROITY REF AL TI—F DB —ERT. HIFRETR-
TLRIN

mercury:” #f saslpasswd2 -a Llibvirt tux # 21— tux OEM
Password:

Again (for verification):

mercury:” # sasldblistusers2 -f /etc/libvirt/passwd.db #f 2T —HD—EBERR
tux@mercury. example. com: userPassword

mercury:” # saslpasswd2 -a libvirt -d tux # 31—4 tux DHI
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Evb: virsh & SASL EREF

SASL ﬂlh\ﬂIE&{ﬁﬁ L/T\/‘é 74]_ (=1 Vi rSh avy I\“& 5%1—}3_67:0‘:1_ﬁ% t/\o
AT—RDANEROOLNF T, INZELRT S (ZIE, virsh 2T )LE—RTEE
L TLIEILY,

6.1.2 VNC &L

VM Z RN DT 5740V —=ILIIRTB7 0 XFfEE, Libvirt X QEMU T
FIEIINTWBEDTIE AW, VNC SREED EREICITBIMDOEENBEITA
VES, BDERBEET7AILIE /ete/Libvirt/gemu. conf TT,

VNC EREETIE 2 TBERDREE A EZRMALTWEY . 1 DI SASL ICKZEREE. ©
21 DENRRT—REFEFAI BB TY, Libvirt DFREEIC SASL ZERALT
WBIEEIE. VNC GREEICH L TH SASL ZFIAL THEL ez 8#MHLET,
INIBZELT —INR—REHBEITEIENTEDLDTTY,

VM T AN ICRT 277 ERA%FIRT /20D 3 D8HDAHEELT, VNC H—
/\‘J:T TLS (L& BEBLAFER T2 HAENHYET, ik VNC 7547 Ml
IZ x509 V547V NEFREABE L CERIAF TS AET. o SFEICH T
BT7OCREDSAT Y MATHITEHT B ET. 772 AZBEMICHIRT B E
DN TEBLIITAYET FELLIE TTLS/SSL ZFIFHT2 VNC: 75147 hDE%
El (57 R—=) EBFHMALIEIN,

6.1.2.1 SASL £FIfILIe1—H & & /SR — R COREE

SASL IZA—HHENRRT—RICL BRI ZIRET2IEN. T—YDESE £
RFLET, SASL IZMBDI—HT—IR—2EF O>TWD/H, VM KRR K
H—/\ EICEBOI—HYEERTIRER>IHYEEAF/, Libvirt (IZxFL
T SASL BT 5ICIk, TLS/SSL #F#iRAFIBT2EETEET, ThHD#E
sk 3’%)7'3‘,%_’)\,\1&1\ [TLS/SSL #FIFAT 2 VNC: V5147V hDE&
El (57 R—=) =dBinH <X,

VNC FIC SASL & Bits DIE%D _9‘_%)[.‘;\ TEE@%]“E'C?‘T@U?T

1 1L SASL DERET7MIEERLET, Libvirt BIFICEARINAE 7711
EBFEWNMIRZONBEOTTBEIC Libvirt FIFIC SASL A3 ELTWT. B
La—44E NRRAT—RDTF—IR—2% FALEWESIL, B o5
BT BETTHIENEEA:
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ln -s /etc/sasl2/libvirt.conf /etc/sasl2/qemu. conf

VNC (DA SASL Z5& EL7=WMBEX. Libvirt SIFRQDREEMEA L
WEBIX BEFEDI77MIVER—RELTERTBRH. WolcAJE— LTHD
MBIMEIEZ(TR> TSI

cp /etc/sasl2/Llibvirt.conf /etc/sasl2/gemu. conf

2 BT SASL O1—FIRAEREINTOAN s, BEO/ (U TEEY
o TNENTFROICY FERALTI—F OBIP—EER. HIRETA>

T RSN
mercury:” {f saslpasswd2 -a Llibvirt tux # 31— tux OB
Password:

Again (for verification):

mercury:” ff sasldblistusers2 -f /etc/libvirt/passwd.db #f 2 —HD—ERT=
tux@mercury. example. com: userPassword

mercury:” #f saslpasswd2 -a Llibvirt -d tux # 31— tux DOYIR

3 /etc/libvirt/qemu.conf ADEEE Fi2DIIIIBIELET:

vnc_Llisten = 70.0.0.0"
vnc sasl =1

BAID/INTA—=ETIE, VNC ZIRTDAV/I—T AR LT (A—HILK
ANEFTERL) RRALEREZZ IFMITDELIIICEKELT WEY, 2 2HD/NF
AX—%TIL SASL GREEZBMICLTVET,

4 libvirtd BEEFLET:

rclibvirtd restart

5 REAZTETIHNSEEILTWATARTO VM T AN ICDWT, BiEg#% 1T
BRWEYT, VM T AN Z2BRELAVWEGS. VNC #Hi5GEFD SASL 535E I 7(57‘73
EInzxtA,

FES: M3 VNC Ea—7

IRBF R Cld TLS/SSL ##te SASL BREEICT inL7= VNC Ea—7 &, Virtual
Machine Manager, virt-viewer, vinagre @ 3 845 T9,

6.1.2.2 /S2AT7—RFDHDEREE

VNC H—/\ADT7 It RlE. VNC RRT7—RTHIETZIEETEFT, ITRTD
VM A AN I L TR ET DI O—/NIL/IRAT—RERTETEIE N TEBIEH.
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BT AMILTEBID/SRT—RERETHIELTEIEY, REDIZA VM T
A DEREI7ANERETILEDNHYEY,

SRR /O0—/8LIR AT —RDEREICDWT

INZAT—RDAHDRAEFALTVWBIGZE. TNTNDO VM F AN IIF LT A
BDIRRAT—REIRELTWSIHETE. VA=A T—RERELT $LZ
EEBEOLET, NIV VEBATO/NRRAT—RERELENT LESLIBRE
TH BFEVDRETIVE TEZD] 1XAT—RT RETEBLHTT . F.
JA—/NJLIRRAT—RIE, ZOMD/ISAT—RH ZDOI I VIR EINAH o
BEICDMERAINET,

FM6.1 20—/ VNC/YIT—RFDRE
1 /etc/libvirt/qgemu. conf NDEREETFEEDLIIC EELET:

vnc_Llisten = 70.0.0.0”
vnc_password = /¥ X T7— A7

RND/INZA—=ITIE, VNC 2T RTDAIVI—T7AAIIF LT (A—HILK
ANEFTRL) REALEREZIIFITELIIERELTWVWET, 2 D0HD/(S
A= TIFNRAT—RZHZELTWET, AT —RIIERETRAZRADORIIE
8 XFTY,

2 libvirtd #EEEILET:

rclibvirtd restart

3 BEELTHEIZRHDSOBEL TN ZITARTO VM H RN ICDWT, BigE % 17
BRWEYT, VM T AN =2BREHLAVGE. VNC #FHiEIFDO/NZAT7—NK SREEZ
BREIhEE A,

FM62 VM T, EED VNC /YIT—RNDRE

1 FFIEFTERDELICLT, VNC EFTRTDA VY —T AR LT (A—HILK
ANEFTRL) AL EREZIIMTITELIIEKELET,

vnc listen = 70.0.0.0”

2 IFT49TVM T AN O XML SRET771IIV%FHEET, FicDBITIE W & D
% VM T AN DEBRNCBEBRI T LIV FHAINSZIT1YIE. BET
(& $EDITOR BT EEINLEDEMALE T, COBHMHREINTLAWL
BEE. vi ZERLEY,

virsh edit W &
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3 type='vnc’ EWHEM AR o7 {graphics) DEFRAIELF T /&AL TR
D LHRERTY:

<graphics type="vnc’ port="-1" autoport="yes’ />

4 passwd=/YX T7— A WD BEHEZEBIL. 771V EREFLITA9%EK T LE
T /INRAT—RISERE AR ADRIIE 8 XFTT,
<graphics type="vnc’ port="-1" autoport=’yes’ passwd="PASSWORD’ />

5 libvirtd #EiZEILET:

rclibvirtd restart

6 REAZTEIBRHIOEELTVNAETRTD VM T AN IDWT, BiEE % 17
BRWEYT, VM TN 2B LAVIGE. VNC #ERFDO/SZAT7—NK REEE
BREIhEE A,

B4 2¥a1Y5q

VNC 7ANVIERERTON I EIFEZONTVWERE AN RT—RIE BBS
IEINTEEINFT T NEBEHIBESILIN/NNRAT—REESHDO mA%
EZTEIENTERIGE /NRAT—RERFTTETCLEVET, TDH, TLS/
SSL ZFFETED. ELLIE SSH b RIVERHATZRED 2T VNC ZFI A
THIEHEDEIDLET, virt-viewer ¥ Virtual Machine Manager DIEh,
N—232 2.30 LIBE®D vinagre TENOEADARITH B LTWET,

6.2 VE—MERDRE

Libvirt D XEZERFEDIED 1 DI EHDODERDZ)E—MRAMNEIZ 3 VM
AN a—HEBETEEVIKENHYET , CDETIE, YE—IMDSERTE
BIINCTBEHD. H—NABLOISATYMID BEFEZEHRIPLTVET,

6.2.1 SSH ZFIALYE—MPRIV (gemu
+ssh)

VM RARM—/X ET SSH O b RIIVEFIB LY E—MERZITRIHE .
SSH D#EmRAEZ (FT IR ELITETRASFERITZTTLET . ThEh SSH
F—EUHEEILTWSIE (resshd status) &, SSH H—E R T77A4 T oA —IL
THMMTWBIE MR LTI,
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SSH #IC 9 21— EREEE. ERBYDI—Y JIL—T&, /R—3viay
ICEBEDTYEELIE 6.1.1.118 [IR—Ivsave I —TmAEEEFALEL
UNIX Yoy NaFOT7 7 ZEIE] (45 R—) HH5MATZIV, root TD
145 (gemutssh://root@mercury. example. com/system) (ZEIBFICERATES £
DT, Llibvirt QITIIFTEABTLIBBREDHYEEA,

SSH #2H T gemutssh:// 2 —#E£Q> X 74 DIDIEGEZITROIGE.
Z—YEIINTSE IRRT—REANTIREIHYET/NRAT—RFAAIE VM
RANGF—/N ED "2 —1%/.ssh/authorized _keys T4L U NJICRFEE
AE—92IETRITBIEETEET, FULKF IE [SSH ##DIE—] (B12&
SSH: BEZRE TS5, 1 EX1)TAHAR) ZBFHmALEIN, YV ET
ssh-agent AT 2DEEM QR HETT, IHBELHICDWTIE IH Issh-agent 7
YROER] (B12% SSH: #ZZRE TS5, T EX1)T4HAR) Z2HFHH<
yrre A

6.2.2 x509 EEEAMZEFIA LY E—bMD TLS/
SSL #=#% (qemutt Ls)

TLS/SSL B5 S & x509 SFBAZIC L ZER5F #1774 TCP ##Eld. SSH 2% E$ 5
SYLFIEIEHTT N, KIRELBRIBICITEYBRIR T A BEEN T
ZHAREMDOHIBBEBTERD VM KA —/N\ 2BEBTELHIDIFAICIE. D
FEEBIRLTIE I,

6.2.2.1 EFNLELS

ERMICIX, TLS (Transport Layer Security) ($EIBAZAFIET3IET2 A
DOAVEL—SEDBELBESIELE T EREFETZ2IVE1—5E 10547
VMNERRE ] 2#FERAT3 (V54708 ELT EREZ T3y Ea—41F
[t—/\FIBAE | AFERAT3 [H—/\] ELTHRONET LT OHRATIE, R
ICHBT RN THEDSHFEND VM KRR M —/\ BB ZI5E5%FIC LTW
9,

RB.EADIAVELI—IDLEGENFHBINDIELAHBGEIE. ThTho O
YEA—HICISAT U NERREE Y —/N\EIBAED G r & BEBEI D2 ENHYFE
T INEEAK, —ADIVE2—IDSMAED AVE2—FICVM T AN 55
HRIBLORIGHICEKHLET,

ENETNOD x509 FEBAE L. TNICH BT 2R BRI 7LD HFELEY . £
7 GIEAE BB DELMZHERTHICIE GERAZEMEBEBOMADELW AHE
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Jbﬂ'z‘N VETY, IOIGGEBAZEN ELVWIIAEZE D ORITIN/EDT HBHI L%k
ERY BT, FERAKEE (CA) EIFIEN B R REEANSRITIN BLIND
DTHEVENHBYETT BB F—/GEREE V51TV~ SEAERL CA D
RITINLEDOTRITNIEARYFEA.

EE: 1—YR6

JE—rHSD TLS/SSL #EmAF AT 256 EAMICIXFEDARICE TS
2BDAVEL—YEDHDEEEZHFATEIEIRYET  ZDIFE. 77147
YMAICEERREICT7 VA TERI—H%FHIR A& T, EENIC 2 —HHIR
EARIZENTEET. UL 6.2.2.518 (7024 (EX21)F(EDE
BEIE)] (58 R—Y) ABFEHLEIN, 128, Libvirt TiE SASL %7
LEa—HRECE/BLTOET, IBSICDVWTORMIE 6.2.2.618 [TLS
YAy NERIF L7 SASLICE RREREI 1 —H535E | (60 R—) 5485
HLTEEIN,

6.2.2.2 VM KA MF—/% DERTE

VM RAM =N [$EHEEZ T TR0 VT, 2D, F—/VEIRE
EAVAN=ITEUHENHYET, FAEFAEDIIBAEICDOVWTE, HHETIVR
R—JLLTLIEIWGEBAZE A AV AN—IL DL, Libvirt (ZEBIMIC TLS HR—
AONERNICRYET,

1 A2IH X509 7547/ H—/GEBREDEM] (158 R—Y) DFIEIC
WoT H—/\FERAEAERM L. CA DFEREEEEICTIRR—MLET,

2 VM RAMF—/N ETTFERDIICAALTTALIMN) R LET:

mkdir -p /etc/pki/CA/ /etc/pki/libvirt/private/

TEDLIICLTERAEZI VY AM—ILLETY:

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

EE: QifARADOT77ERFRICOWT

6.2.2.518 [PV EAFHR (EF¥1YT1HDERBEIR)] (58 R—) Tt
BAL TWBESIC GEAEADT VAL FIRIN TSI E ZHERLTEW
T,
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3 /etc/libvirt/libvirtd.conf J7M1)L% T 19 THX, listen tls = 1%
HRELFET, BENKRDOLS Libvirtd 2BEEHLET:

rclibvirtd restart

4 BEETIE Libvirt (& TLS OMZEERAIC TCP R—k 16514 THHZEIT £
T HMETHNIE, 7747 04—V TERDR— MV TEIL,

EZE:TLS Z28MELTOD Libvirtd OFERE

Libvirt TTLS ZBWICLGE. —/\GIBAEA 1V AN —ILTEIREN H
YET, H—/NEEBAZENAI VA M—ILINTWARWE, Libvirtd OFERZE) Atk
BLET F/ GBAEALTBLIBESICE Libvirtd DBEEAIAINE E4RVE
ER

6.2.2.3 VATV MDREERET A

DIAT Y MIEHRETEOBDOTI VT EDLD, 2577, SEBREREAY
AN=ILTBRENHYET, SEAEDIIRAZICDOWTE. HDHOETIVAR—IL
LTI,

1 A28 X509 7547/ H—/GEBREDEM ] (158 R—Y) DFIEIC
WoT UZAT7V NEEEREZERK L. CA DEEFAEZE L EHICT I RR—KLET,

2 H5ATYMITTFROLICADLTT LN EERLES:

mkdir -p /etc/pki/CA/ /etc/pki/libvirt/private/

TEROLIICLTGEERAZEZI VAR —ILLET:
/etc/pki/CA/cacert. pem
/etc/pki/libvirt/clientcert. pem
/etc/pki/libvirt/private/clientkey. pem

EE: (AR~ OT7 I RHRICOWT

6.2.2.51 [7/£ZHIR (£*2)F(AOEREIE)] (58 *—) TH
BILTWB LI GEBIEADT 7 ERADHIRIN TN BIE AHEALTHL
T,

3 TEEDAYYREANTBIET. VATV N —\BOEHET AN T2
CEDTEZEY ., F2D mercury. example. com \Zid VM iR AR H—/\ D& dT%
BELTEIW, H—/GERAEAERLIIEERL TLBEIRAIVEE AT
LET,
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virsh -c qemu+tls://mercury.example.com/system list —-all

HEMNELIFNIE VM RRARNF—/N ET Libvirt #FIALTER L, 3R
TOVM TR D—EBELNRRINET,

6.2.2.4 TLS/SSL #B31LL 7= VNC ¥&imnBE Rt

IRBF R TIE TLS ZF AL VNC i, <D DY —ILTULI T R—K Sh
TWERALEZIELLEDLN TS tightvne ¥ tigervne REDE1—TFT
& TLS ADOMIGIFITRDONT WEHA BICEENERIN TWBEDELT
l&. Virtual Machine Manager (virt-manager), virt-viewer, GNOME VNC
Ea—7 vinagre REARHYET,

TLS/SSL Z#FIfA 9% VNC: VM "R MF—/8 DR E

TLS/SSL ZFIFBLTVNC DY Z74A0 AV —IVIZT V2R TBICIE. VM KRR
MF—/N RITTROREFREIBLETY:

1 BEVWDT7A47 04— T, WC H—ERZRAEFT,

2 FERDEIIAHALT /ete/pki/libvirt-vnc T4LIN)EFERR L. DT 1L
NN U CEERAE D) v 7% ERR LET:
mkdir -p /etc/pki/libvirt-vnc & cd /etc/pki/libvirt-vnc
Ln -s /etc/pki/CA/cacert.pem ca-cert.pem

In -s /etc/pki/libvirt/servercert.pem server—cert.pem
In -s /etc/pki/libvirt/private/serverkey. pem server-key. pem

3 /etc/libvirt/qgemu. conf 771V A&MREL. FEBDLIIT/NTA—FH%EEREL
9

vnc_Llisten = 70.0.0.0”
vnc_tls =1
vnc tls x509 verify =1

4 libvirtd 2 BEEFLET:

rclibvirtd restart

EE: VM 4R OBERICOWT

VNC @ TLS 3REIX VM 5" A DREFFFICOHERERTRE TS, TD/=D, 5%
EEEBRITHRNOEEIL TV T RTOYIVICDOWT, BEFAITAD
WEINHYET,
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TLS/SSL 2§19 VNC: V5147V bDRE

DA77 MAT R B —DIERIG EIRLIVZAT VN TRIIT T 83368#H
BEAIZPNIC, X509 DUSAT7 Y MEAEZEETHIELIFTY, FR—IIN
389747k (Virtual Machine Manager, virt-viewer, vinagre) (&ZNE
NBlxDIFFTICGIAE 4B E Y 5L TT A Virtual Machine Manager &
vinagre [ICDW T . 221 —HICHEA §52 AT LALKDRAE B E T 235N
EA—YZEDFREERET 2 BT A2 IR >TWET,

Virtual Machine Manager (virt-manager)
JE—NDRAMIER T SICIL, Virtual Machine Manager (XL T
6.2.2.318 [SAT7VPDRELHRET AN (55 R—Y) THEALTWS
HREFIRZEETIBELHYET, VNC DIZAT Y NEREZEICDWTIE,
TEOTALIMNICERELET:

YRATLEFRTHEATZAMAZEOEE

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

BEDOI—YEINMERTZAREDES

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

virt-viewer
virt-viewer (I AT LLEKTHATZAED BAAILNMEEINTVLE
HA:

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

vinagre
DRATLRETHEATRIAEDHZE

/etc/pki/CA/cacert. pem
/etc/pki/vinagre/clientcert. pem

Bl o HERR
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/etc/pki/vinagre/private/clientkey. pem
BEDI—YRINMFERITZIAREDGZE

$HOME/. pki/CA/cacert. pem
~/.pki/vinagre/clientcert. pem
~/.pki/vinagre/private/clientkey. pem

EE: (AR~ O7 I RHRICOWT

6.2.2.518 [PV EAFHR (EF¥1)T1HDEREIR)] (58 X—) THHA
INTUVWBRHRBICRW GERAZEADT7 IR ZHIRL TWSI &% THEERIES
(A

6.2.2.5 P/ EAFIR (%) 1 HDEBEIER)

FNETND x509 FEFAEIL 2 FBEBOBMMNOEHEINTVWET, 1 DIEAF X
NBERIEMAE. £ 1 DIIHERTI VM7V MEIBEAOSBREFR §52&
TR AITRIZENTEE T ZDLO. ISATVINDIIREE MBRBOM A%
FOIENTEZA—HTHNIL HTE VM KRR —NNIC TIERATESRIE
ICRYET, — A Y —/EEBZEDHIYEMADWRMAZE>T LWhik, EARTI Y
TEHE VM RRAM =N [TRYTEFTIENTEET. DL TEEFHSKD, D
BEBMBEITDWTITES L FREICTIERAINAWN L5, FIRA1T2d 0
EArDHYFTT  BREBEARARELTUL. BI7MILIC LT/ A—Iviavick
37V AHIRETRIAEDNHYET,

H—/<EEEA
H—/EEBAEIE QEMU 7O A D SHmAAL IEN TEIMENHYET,
openSUSE Tl&. libvirt V—ILASiEEIINh2E QEMU O7OEAD fFiE
L root o TWET,ZD7=®, root NEFAES AR IENTEN
E. TN THREVWDZEITARYET:
chmod 700 /etc/pki/libvirt/private/
chmod 600 /etc/pki/libvirt/private/serverkey.pem

/etc/Llibvirt/qemu. conf 771 )L ARELT QEMU O 7O RAFIEEEZE
BLAEBEIR. ZNICHHOE TR IZ7IIIVOMEEE RETINELNHYE
ERS

SAFLALEBTCHERTZIS51F7 > NI ®R
AT ALK THEEBETRIRIZFAIICOVWT T IR AFETBICIE. BED
TIWN—TIITRH L TCHRAIART I ERAEFATEEIICEREL. TD AN —=F2
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DRI PANEFBADTIENTEBEIICLET, TERO HITH Libvirt
JI—T% L. clientkey.pem 774)LEZDH FALIMITRLT,
Libvirt OFFEZ IV —TEBRELTWET AEEETARIE RELLFIEEE
TIW—FIUDT I ERADHFINRNEDIITAYET REIC tux & Libvirt
TI—TITBINTHIET, tux DSEI7MIVICTVER TERLIITRYZE
ERS

CERTPATH="/etc/pki/libvirt/”

# Libvirt ZIL— T DR

groupadd Llibvirt

t 21— root &I —7F Llibvirt ICFREZEARE

chown root. Libvirt $CERTPATH/private $CERTPATH/clientkey. pem

#t X—XvvavDRE

chmod 750 $CERTPATH/private

chmod 640 $CERTPATH/private/clientkey. pem

# 2—4 tux &=JL—7 Libvirt (23BN

usermod -A Llibvirt tux

BEDI—HRIIHERT AR
VM AN DT S57448)020Y—ILICVNC BATTZ RT3, BE1—
YREIGDISATVMNEBBEIX, 2—HDHR—LTALIRNJLLTD 7/, pki I
BEELTHMDELIHYET NSO SEBAEZEEFERTS VNC Ea—T7RET
& BERBED/NN—Iv a3V AR LRWMEEAIIAR>TWS O, 2—HFRID
SEETHBREMBOI—IC HAHAIONABVWLIRETINELNHYET,

B—R{ADSDT /R

BEETIEE VA7V MBI 5147 NEBREA B E I, TLS FHiEH
BWTH>TWSE VM RRAM—/N (TR L TEREZITRVET, ZD7RDH, Y —
NEIT SASL R L7 BIMDO Y —/NRIEREE 21T TENTED LA
TWET, ¥L<I1E 6.1.1.318 TSASL 2RI L2 —H R E/NRRT—RTDR
SE1 (47 R—) %= BHHLTIEIN,

F7-. DN (334; Distinguished Names) DR71/ M) A MEBEAFIRALT, 77
TRFIPRZITRITEETEET . ZDIFE. DN O—EBICEIMNL IFA4T UM
IR CTEBLDOITRYET,

FFa] 9% DN A#—E BT I, /ete/Libvirt/Llibvirtd. conf Z774/JLA
D tls allowed dn list Z5RELE T, COETIETAILRA—RIZLBIBEDH
BETT . B AEEELRVBEIE TRTOEMIEESINDZLITERL T
7230,

tls allowed dn Llist = [

”(C=US, L=Provo, 0=SUSE Linux Products GmbH, OU=%, CN=venus. example. com, EMAIL=x",
”C=DE, L=Nuremberg, 0=SUSE Linux Products GmbH, OU=Documentation, CN=x"]

Bl o HERR
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SEBAZICENNTWVWS DN AR K9 5IIE, FEEOOYVREAALET:

certtool -i ——infile /etc/pki/libvirt/clientcert.pem | grep "Subject:”

BB BREZBELLHEIFTERDLIICLT Libvirtd Z2FEBLET:

rclibvirtd restart

6.2.2.6 TLS Y7y b EFIA L7 SASL IC&rhREpE
21— BRAE

6.2.2.51H [7OERFR (EF21T(EDEREIE)] (58 R—) TEHMN
TW3 FIBTOSATYMIDIR—IvavaREL, BENICI—YHIEEITA
D ZEIFTEZIA, TLS TEEMARI—YRIAATAIIEETEEEA, LD
LD, Libvirt TH—/NMAITOI—HEREEAITRWEWES., TLS I SASL
(Simple Authentication and Security Layer) #8139 5Z& T, EENAI—
YR AR T A EITTRETY . #F LVLEREAEICDWTIE 6.1.1.318 TSASL
HERALEI—YRENRRT—RTORREE] (47 R—2) ZHHA<IEI,

6.2.2.7 NSTINVoa—F1v Y

Virtual Machine Manager/virsh S H—/CEHTI AL
DE@"EF—CEEEIL.\ fd:?f(fe-é\r\

T7AT IF— IV TR—RZREVNTWET N ? (Y—/ T TCP R—b 16514 %FH
WTHBRELHYET)
Virtual Machine Manager % virsh Z&&L/z21—%Hh5, V5147V MIBRE
(EFAE B BF & HmiR) %Eﬁ&ﬂi%ltb“’@%éiﬁt: BOTWETH?
H—NDIBAEICEINITLEMN A1 % (FQDN) &, ERIFOTEIEMRN
X1 % (FQDN) 7‘J‘|_.|L'C_9"7f)‘7

H—/MAIT TLS ABEMITR>TWETH? (Listen tls = 1)
H—/@IT libvirtd #BEELELLHN?

VNC ##d LTS

F9'l1d Virtual Machine Manager ZFIFHL TYE—MDH—/NITEHGTEEHE
IDVEREERL T K23V, BREAKER TE25 81 FEDLIICLTH—/ LD
REY VT TLS NEMEINTWBIEEHELE T, Fi2DAlXREB~YI VD
BB [sles11] THEHEEERLTVET,
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ps ax | grep gemu | grep "¥-name sles11” | awk -F” -vnc ” ’{ print FS $2 }’

TEROIIIRFIINTUVWAWGEIZ. ZOTI VT TLS #EMEINTLAL
EWHTEITRYET, TLS #BMIEL THEEEIL TKIEIWL,

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

6.3 VM KR M—/8 A

Libvirt ZFI L TNA/R—=NAHFITHEHR T 51C1E. URI (R—E IR F;
Uniform Resource Identifier) Z1§ET2HENHYET, ZD URI 1 virsh &
virt-viewer ZFIFA9 3 HE (7=72L VM /RARF—/X £ET root ELTHEELT
WBIGEAEREEY) ITBEEARSBIEH, Virtual Machine Manager TWHEITIS
CTEALET, virt-viewer DIFZEIFIER/TA—FELTIEETHIENTE
F9 (ffl: virt-manager -c gemu:///system) A%, $&#% URI D fERN &I 57145
WIRAVHA—DTTARATITARITEDTEL T 5FL<IE 6.3.118 [Virtual Machine
Manager ZFI A L7 EHDOEIE ] (62 R—Y) ZHBHA<LEI,

N IN=Ng FQ+ 7T, TN@: )/ 21— 10 E— O/ 2 iEFD

0 NANR—NAHYEIBELET, openSUSE TIEFERD/NA/NN—N\1HFDH%
HR—MLTWET: test (FRAMNHDH T—), gemu (KVM), xen (Xen) , 7
B.IDINSGA—HIIHBETY,

0 UE—IhoERETAIBE. CZTTORNILEEELEY. 7O
X UTOWThhEIELET: ssh (SSH M RIVIZREHTODESRT), tep
(SASL/Kerberos E2sEAFI A L7 TCP %), tls (x509 SFBAZAFIA L
SREEfTE D TLS/SSL B S1biEsk:)

© VUE—MSOERETAIZAE.CITAI—HYEZEVE—MDHERANE%E IBE
LET, —HEIHBELAWVESIE. IV VY REFEVPH LAY D 2—H5'%
(SUSER) AE DN FE T FELLIE TRREBFTA LIV, TLS HEHRDIHZBE. K
ANZIE x509 SFERZEERACARANEE IBELRTNIERYERA,

0 QEMU DNANR—=NAHFIZERLELOELTWRIFE, 2 BEOERY1T
DIENLVWT O EEIRLET RERT IV ERAMZ BRIFLEZWGEIIE
system &, FIRIN/ZT I EREEE LIzWEE(E session Z1I8ELE T,
openSUSE Tlid session 77 ZR&HR—MLTWRW8, TOXERNT
IE system 7O ADHEHBALTWET,

NLIN—/N1 DR URI A
test:///default
A—AILDYI—ANANR—NAFIIEHGLEST . TANBIERARAETT,

Bl o HERR
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gemu:///system
A—AJLRRM ED QEMU NA/R—NAHF LKL, TERT I RME
(system ¥4 7) BB LE T, ZHid root HASFEITTZIATVRD FEITH
ERFRETY,

gemut+ssh://tux@mercury. example. com/system
IJE—M®D mercury.example.com "R~ EIZHD QEMU /A /X—/ ([T
B LETERIE SSH bRV ENLTITRVET,

gemu+tls://saturn. example. com/system
I)E—M®D mercury.example.com FRAM EIZ#HZ QEMU /\A/X—/(H|T
B LET.ERIE TLS/SSL =N LTITARWETD,

SIS EBICDOWT EELLIE http://Libvirt. org/uri.html (2% Libvirt
DRFAAVT—2avaBHRM<EIN,

3¥E2: URI RCO1—HH

Unix Vv hEREE &2 E AT 2156, 1—H & /X RT—REREEP PolicyKit =
FRTINEIMIEDLLT A—FREEBETIVLENHYET . INIE TN
TD SSH 8LV O—NIVEHICHTIEVET,

SASL SREEA AT 3I54A (TCP /& TLS k) . TLS ##HTEMD H—
NAEREEATADARWNGEIZ. - EAIBEIT IV EIHYFH A, SASL D
BE CCTAALEA—FRIIFERINT, 2—HRE /XRT7—RZEH&IC
ShonadlEllRyYEY,

6.3.1 Virtual Machine Manager ZFIfAL 7%
EROEE

Virtual Machine Manager TIXEEXRDTRTD VM RAM—/V [TRL
TR 2EALET, TNETNOERKICIE. ZORANTIRHBEINTVBTARTD
VM T2 BNEENET BEETIH. O—HILORIMIT I 2EHEABET R E
Ih, BEIMICERINOREBICRY FT,

FTRTCDEREFADERIL. Virtual Machine Manager D X1V RIRIC
RIAINFT, BILRERICITNIBR=ZATRT—IBRIIN. ThEHTIET
BHREICHBVM T AN D—EBZREALLYITVEZLZALZYTZIENTEET,
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http://libvirt.org/uri.html

EWRERITTL— (KE) TREIRIN, Not Connected &L TEIAMT IF5NZE

TR TY TINI) w05 TROIDELIIARY V% HTETRRINDOY
TFAMAZa—hS Connect %8RG BET HERMIDIENTEET  FH
LAV TFRAMAZa— D5 Delete % BRI 2 ETHIRZITIROIZELTEET,

A6e: BIFEOERORSE

B DR RET DI I TET A, BT ELAVEAIL, LR
& fERL CUBR/ (S A—FEREL, TOE [E0 ] 3D DRRE BIFRL T
TE3N,

Virtual Machine Manager T#H LW ERZEK T 2ICIE. FEEDFIETITAWE
9

1 X=a—nS File > Add Connection %ZIRLET,

2 RANDINAIR—=I\1H% Hypervisor TEIRLET (Xen £ild QEMU/
KVM)

3 RICEHEDIYA1 T % Connection TEIRLET, Virtual Machine Manager
HEEIL TWAHRRANE FICER T 2% A Local ZZRLET, YE—H
EROBSIIVWINOERIRLET FELE 6.218 ) E—MEHRDE
T (52 R—=) ABHMIEIN)

4 VE—MEBRDOBAIX. Hostname \CEHRFEDERANEE 1 —H L) E— b
KA DN OEATEELEYT, SSH #EHRPO—HILEROHBEIL. I —YE%E
EELRITNERYFEE A,

EE: 1—HEDBEICDOWT

TCP % TLS TOEmDIGE. I—FEAIEEITIVNEEIHYFHA. IEEE
TH>TEERINE T, —FRIFZO0—HILIERP SSH EHEDIERIC 15
ELRITNIERYFERAFBEEAITAEDLAEWEEIX. BEEDI—Y root AME
B3InZd.

5 Virtual Machine Manager D ENRFICERA BBIMICEMEINANELDIC
LW &, Autoconnect DF v %A LET,

6 =& Connect #R$E RERT T,

Bl o HERR
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AN—YDEH

VM RRAMN—/N BETVM TN 2B 32558, VM T AN ORE/N—K
TARD & BIILIZYBEDOA A=V EENY HTEYTBEE. VM RN —/N D
T7AIWND AT L REICHLTT VAL TERBIAIENTEET, LHLAD S,
VM T AN & VE—IMOEEBITRIHE. INETRIZERFTEEFRA ZDLOR
RS Libvirt TR VE—MDSTIERATES AN —YF—IL] EMiEH
BDAEHANEERINTUVET,

kB> b: CD/DVD ISO 1 XA—Y

DE—FDD VM RANF—/N EIC#H% CD/DVD D iso A A—JICFPIERT
EBLIICTBIIF. INDLERN —V T =)V EICEET2HENHYET,

libvirt TlZFNETNR. AMNL—URY)a—LEARN =S T— IS LTWET:

AMNL—YURY 2a— A4
A=V R a—LEE T AMIBIY Y TEIEDTEBRAN —IT/RAR
T RET 1A% CD/DVD/7AYEAT A RIREDA A—ITY  WPIBH
(VM RAN—/N ETO) T7OVvIT /AR (IR—T1423 RmEBRY1— LR
E) HBYYTEIEHTEEY,

A= T =)L
EARMICIZRAN =T —)LE it R a— LR EFETBRIERTEIEDNDT
X5, VM RAMY—/N EDRN—VEBRABEKTIHETT . TRV
HETIERYNT—T A=V DA AL E DT, WEEMICIETEDLD
RIEEHIHYFT:

A=Y DEE
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T4V AT LDT1LIRY) (dir)
AA=TT7AINERBT DT L IN) EIRET B HETT . 771)LIE 3t
5T BT1RIFR (raw, gcow2, ged) DWLWFNH, £ LLIK ISO 4 X—
U HEFBATHIENTEET,

MIBIIRT A RITINA R (disk)
MBTARVEAN—DELTHEATZAETT /A—T4¥avid,. 7—
JLASEBMUERRY) 2— A UTERLET,

BHRI74—<YNEAXTOVITINA R (£5)
T7AIWVRATLDTALIRN) AAXA=D 771V ERETZTLIN)) &
BUCAETNN—T42aV%58ETBHETT HE—DEWEL, Libvirt
DT NRNAZADI I MNaflfHT S, EWDRTT,

iSCSI #—%4"wh (iscsi)
iSCSI D=7y EICT—IVEtER T 5 HETT, Libvirt TRIFATX
% £IICT BT BRICHRDOR) 12— AICOTA Y LTEDEHLHY
9, iSCSI DT —IITRHLT/A—T 1423V %ERK T HHEBEICIERSL
TWEEAN  BEFOREI=YMES (LUN) AR 1—L% RHOLET,
ZFNOEFERTIE. FhEADORY1—4A (LUN) IIE. B34 ([EEH
NTWARW) R=T42a3rT7—TIWVELET1RAIIRILBEINT WD
BEINHYET AEENNTWRWGEII, fdisk ZFIBALTEMLE
ERE

~ }f fdisk —cu /dev/disk/by-path/ip-192.168.2.100:3260-iscsi-

iqn.2010-10. com. example:[...]-lun-2

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

or OSF disklabel

Building a new DOS disklabel with disk identifier @xcl15cdcde.

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 R a—LT)L—7 (logical)
LVM ORY2a—LTIN—T5T—)LELTERTEAETT, BRIICHRTE
IN R)a—LTIN—TEFRITEIN ELUIERTEZT NI A%IEE
LTI N—TEERLET ANL—VRY a—AlF R a—LED/—
T43v ELTERINET,
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E&: LVM R—2DT—IVICH T BHIBRICDWT

AN—IFR—T%T LVM R—2ADT— L EHIBRTBE R a—LY
W=7 HHIRINFE T, COHIRIZETAATRERNEBETHE 0, T—
I EICREIN-2TDOT—IDNKRbNhBIEITRYET]

TIVFIRRATINA R (mpath)
BRERTIETILFINZAADOT L T AMIT LTEEED T /N1 A% EIY)
WTE ZEULHNTEFHA, Libvirt BDOTILF/INZATINAZAVER LT
Y, BELEVTEIEITIEFBLTOEEA,

FYNT—0 EDREAT1LIRY) (netfs)
TPAWDRATLDTALYIRN) (AA=DT7 IV ERETETL VRN %
EBETDHE) ERALAET. RYNTI—I EDTFALIRN)EIRELET,
T7AIWN AT LADTALIR)EDEWL, Libvirt BAFXAIZ2DTOV N
EHIETEEVNIERTT, ORI NFS & glusterfs ICRHELTWE
ER

SCSI RRNTHTH (scsi)
iSCSI =4 v hDIFEERERIC, SCSI RANTY SH%5ERTBHET
T BB IDFEEFNETBIHEIE, /dev/sdk DLH VT ILREFN
ARG DR TIEL, /dev/disk/by—*x DLIRFRDT /N1 2L %(F
BI202EHOTT, INIEHIEDARDIFE. T/ 51 ADEHIRRIC
SO TRBINEDL>TLEIAREMY (Fz&Z LT /N1 A% BINL-YEIKR
LY LGB BRI B> TCLEDAREN) 57D TY, b,
iSCS| 7—IL EITRY) a— LA ERR T BHEEIL Y R—hIhTWEHEA, £
DRHY BEEOHREI=YIES (LUN) AR ar—LERHLLET,

S X1 T1DEREH

T—YDBRPIHIBEH T, AN =D T — )V &R T ZRICER TS LVM
R a—LT =T iSCSI §—4 v Ma&% VM KRR —/X L THER (77
VR LBRWTLKEIW, VM RRAMF—/N ENSINODEIRICERLIEYTY
VhLIEYT R BEBEREHYEEA, Libvirt ATNLDEERZTRVET,

Ffe. VM IRAMF—/N ED/IR—F 423V wBSNITIIVNT BT EITRITT
KXW, ZOLIBHBEETHRO>TVBIBA. VM RN ITERLSNILE
NMERIND TAeEENHB7-0. VM KA —/N HITDOYIVMNEFICANSTIL
IR ATREMEDL HYET,

A=Y DEE
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7.1 Virtual Machine Manager %#IFH
L7=ANL—VETHE

Virtual Machine Manager Tl&, AL —Y R 21— LET—IVEEEBTEDIC,
TZ2T74ANIRAVI—TIARTHZBAMN —IR—IvERELTWET . Ch
ERATRICE. BHEEBATHOYIRDARY VAW LT Details EIRTS
M EULIFERE/N\MSAMNRRIETH D Edit > Connection Details %2R L
9, RRINZVAVRIT Storage ¥ 75 ZIRLTLIEIN,

74 IL(F)

— default.  10.72 GB Free /502 GB In Use
F=§AT: TrANSRFhF LI —
1B [varnib/libvrimages
RIE: 3 whiEeh
BYEHU: F 2R
#ya—s &
Volumes ~ [ size [ Format
+| > Q% L #itgsua—am| 6

7.1.1 ANL—IF =)L DiEIN

AN =TT =V EBINT 2IC1E, FTEROFIETITARVWET:

1 ETORBICHZTZRBDY VRIVERL, Add a New Storage Pool
Window %=FREZET,

2 FTIE Name HTRAIZIBELET (FARKFOIEFD, "-" DEELS%F
BATEET) JHEWT Type %8, Forward #HLEY,
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LI ARL—F—)L%Em 2Fy7 12
BTREI VAN —VRAETEAMN —SOBMEEELTEEN,

S “ Name: Name for the
BEQD): [dir 771N RFAF L) — ] [emee object

@ | @ | ®uwe |

3 BWTRRINDIAVRITIE MELRFMEREEELETF T, ATARE
F—HIF, ERRLEDELTWBT—ILDFBEEICL>TERYET,

LI AR — T — L &5EN 2R
BRTRBT VAL~V IHET BRI — I OBATEEEL TS,
F—4sh8 M [farllibllibvinfimagesimy_imags HHR)| Source path: /'R kL 7T
| J A ICFRTBTARITINA
Z2—2 k(@) [auto - | TERHRIEEYEEA,
HRREM): [
'/—xx<x(§):| J BRW)

T-NEBEL):

@+ | emee | Bmie |

dir: 917 DBE
« Target Path: BEDTALIN)ERIRLETS,
disk: 517 DIFE

« Target Path: TINA A%&RMTETAL VN EZIBELET, IFEAL
DIBE . BEEMETHS /dev NEEIA BEICARYET,

s Format: TINA ZADIN—F42avT—TIDOHREIRELET, I
EAEDIGZE auto (BE)) CTRIBERKENMET 1T TY, ThLL
HDIFEIL, parted -l Z#EITTE ZETRRIINEZ—EHNLER
HIEE LTI,

« Source Path: TINARBEEELZE T, fzEZE T2 TIE /dev/sdX
DEHILFERTIFRL, /dev/disk/by-*x DFER T IHELTHLZE

A=Y DEE
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EBEOLET, CNIERIBEDARDIZGE. T/ 2D FEHIRRIC
Lo TEFNEDLO>TLEIFREM (F2EZUETT /NI RA%EBM LY
HIBR LY LIS EIC. BRINZE Lo TLEDAREN) B’ H 37T
T Tl IITRHTARI LDIR—FT 423V TIEBL T1RIEK
T RODINAERELET,

» Build Pool: ZDATavaEBIRTBET/INAAD 74— v ME
EAITRWET BB, DA TavaBIRTIE . NERD T/N(R
ICEETDZLETDOT I kbhnEd !

fs: 94T DIGE

o target Path: M IRZRNY—/X DI7A IV AT LAT, YUV NT
BHE (VIVIRAVN) ZHEELET,

o Format: TINARDIT7AINV AT LR AIEELF T, BEE
auto (B &) CRIBEALKEMET SIS TY,

o Source Path: TINA R T7AILDINZAAEIEELE T, /dev/sd D&
S R TIEAL, /dev/disk/by-* DEIRERT IEELTEX
W CHUITBTEDEIITIBELTLEIE. T/AMRAD FEHRRRICE
TERDZEHL>TLESITREM (Fz&AIXT /M R%&8I0 LY HIRR
L72Y LB EBIC. BRI EHL>TLEDAREN) D7 TT,

iscsi: 917 DFE
VM IRARY—/N ECTFREDOOATVREANTEE MERT—95BBT
EDTEET:

iscsiadm --mode node
LEEETTEE FERDEIOIREAXTISCSI R)a—LD—EBENHAIN
¥9, KFTRELTWBEFMABERIBERTY:
IP_7 KL R:PORT, TPGT #—4"w h£&_(I0N)
o Target Path: TINAAT7AILINEENTWS T4LIN)EIBEL

*7, /dev/disk/by-path (BEEfE) F7/=l& /dev/disk/by-id DL
INHE BELET,

o Host Name: iSCSI H—/XDRANEZF /I IP PRLA%E FEELE
ER

« Source Path: iSCSI ¥ —4 v % (IQN) = 8ELET,
KVM %FI B L7k 181t



logical: 917 DBE
« Target Path: BBTEDR) 21— LTI —THFERTZIFEE. I
BEOTNAZRNRREAALET FHLW LVM RYa—LT IV —T%
BB $23%E1E. /dev TALIRNJRDT AR T7MILD DB, %
DEEATEELTVWARVWT I REEANLET,

e Source Path: B1lzDRY 21— LTI —TAFERET25E8E A A
ALFRBAFLWRY2—LT I —THERTBEEIE. ZZITTN
1A% IBELZET,

« Build Pool: 5ILWRY a— LT IV —THER T DIBADH FTvD
EANET,

mpath: 9147 DFE
« Target Path: I )\VFINZAADR G, FIARTRERELTD <ILF/N
AT NAZEFALTER T 5B BICRONTWET , 2D, &
CTIRMERDXFIERELEYT (fBIEELRVE, XML /8—
Y- I5—%RLET) R THEATILIRIEEHYEEA,

netfs: 917D/ E

e target Path:NM iRANY—/N DT7AIV AT LETD vV MR
1V ELET,

s Format: RYNT—0 774V AT LD TORN I E IEELET,

o Host Name: XY NT—0 774 IV AT LAERE TS H—/8D IP
TRULRZITHRRANEEANDLET,

» Source Path: —/I\LETREALTWET1LIMN) %= IBELET,
scsi: 917 DJE
o Target Path: TINART7ANESLT1LOMN) = IBELET, /
dev/disk/by-path (BEZE{E) F7=IZ /dev/disk/by-id DLTHH
EIRELET,

» Source Path: SCSI| 7H 79D E&#MaANLET,

A=Y DEE
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¥ 771 VBR

DE—RMDSIBIELTWBIESR. Browse IRY VAT ZEICLBI7MIVTS
YHFIEFIETEEE A,

4 J1BIC Finish 2T E AN —IT—ILADEMD TabNhET,

71.2 AN—VF— )L DOEHE

Virtual Machine Manager D AL —I Y Rx—I 9 Tld, T—ILRICR) 12— L%
ERTZIEDNTES IFHD. T—ILVADRY 12— LEBIRTEIENTELT, ZD

IFD, —BEMICBEED AN —I T — )L EME L7zY [BABICHIBRLZY T S

ZEETEFT ARB. TIVOEXRERELEEFTTH/E#IE. SUSE TIEHR—ML
TWEHA.

7.1.2.1 7—IvORRtEEFIE BITHIBR

AN =T =)L DHEBEIL VE—MSEELTWSIHEIC VM KA —/N £
ICEREB SN TWB7OvITFNA RAEBINTEZEIIICTELH ARIN TSI
BETY, HEDT—ILEYE—IDS—BHICT IV ERATERVWLIICTBITIE R
M —Y IRx—PvDETRBICHBEIET—V%ILT Stop (1F1E) IHTKEE
W B IEXN T —IVIK State: Inactive (JREE: &) ELTEIAMT SO, —&EX
ACIRKBTERIINET BEETIE FHILMER LT —ILIE, VM RA M —
DEHEFICEHENTRIBAT 2LDIC (On Boot) 7> TWET,

IO TWDBTS—IL AR (Start) LL)E—RDS BET7IEATESRLIIC
TBIUE AN =V R—TVvDETBICHEZBERY Y LTI,

i T LoRBEEFIN R 1—LOKEER

T—=ILDS VM Z AN ICEY Y TOSNR) 2a— Al ZDOT—ILDIREE
Active (B) £7=IZ /nactive (&) ICBEH ST FEICFI B RIREARRREICAY
T, T—ILDRREIZVE—IDLD BET, VM TN TR a—L%EEY Y
TONBOEIDLEIFICHELET,

TR L TIEAMICT I ERATERWELIIICTBICIE, ANL—ITR—JvD
ETFRBICHDaLyd —BIDRY V%G ET Delete (HIFR) H1TRHIEN

TEFILHIRITEMEIN/T—ILICHLTOAHERETEET, HIRDIEETIE
VM KRR M —/N ECYEBMICHIBRINZWUEEIN YT &AL, 7—Ib
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DBRELTINBIBRINET, TTHIFIC LVM RYa—LT I —TR—2D Y—
IWAEHIRT DL EICITTRE L TEE AT > TAEIL:

& AN—IT— VDl

a—2/®dD 774V AT LT 1LIR)2 O—HI/IR—FT 13> B—HIT 4
29BR—=2ILE=T—ILD BIRIZ. ZOEET VM RN ICEY LTS TWL
R 21—LIC L TIIMRELIHYFEA LLEIEEDLSTHETEED),

—75. iSCSI % SCSI |\ LVM J IV —TF o Ry hT—ITREAINTWET (LIS
) DIFEIE. T EIRINDET I EARTREICAYES R a—LZFNhE
S HIERING<KTE VM RAM =N TRENSDERICH LTI 7ERY
BHEFIDIRD e TY,

iSCSI/SCSI #—4 vk LRy RT—OTRARINTWBTALIN) T, L
W= ERCERETER LY, RANMIDI AT LIS IV NLIZY 7O
AL7YTBIET. BE7IEATERLIICARVYET,

LVM Z I —FER—=I L= T—IL DB EIE. LVM I —T DR ENEES
N30, FAN AT ALALETIREENSEEINTLEVWE T . R EIXETTS
ZERTEY, 7=V EICEFEELTWASTORY a—AlxEKbhTLEWET,

7.1.2.2 ANL—=IF—=)IbADRY 2—LDE

Virtual Machine Manager Tld, ¥JLF /3% iSCSI, SCSI D F—IL%&[R<2E
TOAN =TT =L LT R 12— LEERTEIENTEET . INODT—
W EDRY)2—A4E LUN EFMAREDT, libvirt MOEBTEHIEIETEEE
Ao

1 HFLLWRY2—LIE AN —I2—IvEMBALTERT 2N TERIED,
VM ZZN ICRHLTHLWT /NA R&BINT DBRICEER T2 ENTEET,
WIFNDIBETE. Storage Pool %3&IRLT New Volume EZEIRLEY,

2 FTIFEAA=TD Name (&R ZIBEL.AX—VDFR% BIRLET (AdB.
SUSE T4 raw, gcow2, ged A XA—I XA Y R—KALTWET) A A=V D
KT, LVM T —TR—Z2ADT—IL DB AICIIREFETY,

I5IC Max Capacity (R ABE) Z1BE L. WHIRET BIY Y THBIEHT1 X
HIRELEFT . CNODEICH L TERDEEZRETSE, ZThid R/—R 1
A= 77 EMENBERICRY, BBISKELCTH A X%&LRT 2917 DR
Ja—L%=ERLET,

A=Y DEE
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3 HElZ Finish ZWTE R 12— LADERDRFEYET,

7.1.2.3 ANL—SF = 5D RY 2a— LD YR

KY2— AOHIBRE. R —ST R — U v COBEMTBIENTEET, ML
=WRY) 12— L%&RA T Delete Volume %3ZAT KIZEW, HElE Yes LT
WRETRIEEBD BIRATRONET, A, COMEEAM BT BT
ISEB A TSV

BE: RY21—LHIBROBROERRICOWVT

R 21— LDHIBRE BRE VM 7 AN LEWL VM T XN TERAINTWS
B EIMCEADLLTITRIZENTELIHIRINAR) 12— L% B/ TTHFER
& HYFEEA.

Used By BITHIMI T 22N TEET,

7.2 virsh ZFIALUZ=A M —S DB

virsh ZFITAZET. AV VRSAVUDSERAN -V EEITBIENTEFE
T8, SUSE TIIRANL—IUT—IL DIERRIEEEIL Y R—k LTWEHA. ZDT:
O ARETIET—ILDBIARPIZE L, BIBRDIED, R 1—L BEIEDHEEICRELT
SHBALTWET,

TR 2 —LDBRIFERTS virsh DY T7aATURIE, TR Eh virsh
help pool F7=l& virsh help volume ATV RAEEITTEHIETRRTEIEN
TEEY,

7.21 7= ER) 21— LD—RKRT

BEMBARELLTOT—ILARTTRICE. FEEDIY Y REETLET, EW
EINTWBT—ILERRLIZWSAIE., ——all A7 YarvaE BALTLEIN:

virsh pool-list —--details

BEDT—IVICET2EHEMARTRTDICIE, pool-info 47OV REFIALE
9
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virsh pool-info 7—/L

BEETIE. T—ITEIlR) a— L5 —EBERRTEET. HZDT—ILHSIREINT
WBLTORY) 21— LAERRTBICIE, FEEOOAY Y REETLET:

virsh vol-list --details 7—/

BEEAD virsh OV R TRV BEDR) 2a—LADBT ANT FHINTLSEHED
MNEHRTTEIEIETTEERA, FieDFIEEZFBETSEIE T VM T RN TEH
INTVWBLTDT—ILE ZIHSRMINTVWS RYa1—LERRTEIENT
~EXI

FUW 7.1 VMBI, TREAIHATOVBEIN—2F 21— LD—EFT

1 £FEXSLT REMIL— e TFEEDOHNBTEMRLE T oA 7/libvirt/
guest_storage_list.xsl REDT7M I ETREFELET:

<?xml version="1.0" encoding="UTF-8"7?)>
<{xsl:stylesheet version="1.0"
xmlns:xsl="http://www.w3. org/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 TEEDPIAYVREVT)IATEITLET . ABUTOHIE. £TDS XD XML
EEDBEE DT (/ete/Libvirt/gemu) ICFTE LTWRIBEDRITY, F7e,
xsltproc 7OT S AL Libxslt Ryyr—JWIC HYE T,
SSHEET="$HOME/libvirt/guest storage list.xsl”
cd /etc/libvirt/gemu
for FILE in %, xml; do

basename $FILE . xml

xsltproc $SSHEET $FILE
done

7.2.2 7V OREKEBILE, BLTHIR

virsh DY 7TV REFBTBIET,. T—ILOREY FLIE HIBRAREAITRST
ENTEZET, FEDOHITIE. FNFN POOL DERD AT —ILZET-I1E UUID ICB
AT ZITLTLEIL:

A=Y DEE

75



76

T—ILDELE

virsh pool-destroy POOL

i T LoRBEEHEIN R 1—LDOKEER

T=ILHS VM F RN (IZEIY BT NTRY 2a— Ll ZDT—ILDIREE
Active (B) E£7l& Inactive (&) ICBEHS T, & ICH AR REARIREEIC
BYFET, T—ILORREIF.VE—IDOD BET, VM S RN IR 2—L4
BEYYTONBINEIDEIFICHELET,

T—IL DY

virsh pool-delete POOL

& AN —SUT—IL DY

a—2/®dD 774 AT LT 1LY A=A /R—F1> 3>, B—H)
FARDER—=RILI=T—ILD HIRIE, ZDEEART VM T AN IZEYHT
SNTWBRY1—ALIC W LTIMELHYFEA CLRIEEDLSTHET
xFY),

—7. iSCSI ¥ SCSI . LVM ZIL—T Xy RI—ITREINTWS T4
LN DIGEIE. T—ILDEIRINDET VAR REICARYET, R
Ja1—LZThBEPEIBRINGCTE, VM KRR —/N TEZERLDER
I LTT I ERTBEFNRLRDBIHTT,

iSCSI/SCSI #—4' Y M ERRYNT—ITRARBRINTWETALY NI T,
FILWI—ILERILERETHER LY.  RAMADY RF LSBTV R
Y 7OEALEYTBIET BET7IVEATESRLIICRYET,

LVM IV —TFHaR—RI LT —IL DB EIE. LVM T IL—T DR EHH
EXINBD, RAMN AT LLETIEIEENEBEINTLEVET  REI
BT BHIEETEY, 7=l EICEELTWW R TORY a—AldEKbh
TLEXWET,

T—ILDORtA

virsh pool-start POOL

T DBEEFRRZRE

virsh pool-autostart POOL
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VM RZA R —/\ ZBEEH LR, BENICREIRT LI —I L= 7—IL
2 = BEEMICEALET,

T—IL D BENFRIARRRR

virsh pool-autostart POOL --disable

7.2.3 A= F=IADKR) 2—LDEN

virsh Tld 2 BEDAETCAMN —IT—I)LEERTS ZELNTEET, 1 DI
XML OEZEISIERT BH5ET. vol-create & vol-create-from & FIFHLT
TRWET . EHD 1 Dl vol-create-as & FIALTAY Y RSA /IS X—4
SUERT B HETY BIBEDAEIE SUSE THR—MLTWEBADT, ZI T
vol-create-as YT ATVRNICDWTERBALE T,

BFDOT—IVITRY) 21— L7%BINT BICE, FEROaAY Y RERITLET:
virsh vol-create-as POOL@NANE® 12G —-format®raw/gcon2/ged® --allocation 46O

0 AR)a—LEBMIREIEDT—ILEZEIRELET,

0 RY1—LBAEEELET,

0 AA—TDYAXEBELET . ZDHITIE 12 FHANAMEEELT VWET,
ZTHETN KM,GT OERFEAEMIFZIET, FANAR AH NS, FH/A
MTSNAMNDEKRICARYET,

0 R)1—LDEREIEELZFY, SUSE TIXIRTE. raw, qcow2, ged DEFR
EHR—NLTWET,

0 RYIFEEREBED/INSA—HYTY, virsh OEETIE, HEITGLTHAX
DRELBRBRANR=ZA A=V D7 EFERLET, TD/NNSA—9TIE, El
VY THEREIEEHAEELTVWET (ZOHITIE 4 FHNAREIBEELTWE
) ENTN KM,G,T DERFEZMITEHIE T FONAM AHNNAMNFH
NN TINAMNDEKRICARVET,

CDINFGA=HEI|ELRWVE, FIERETIIHEEZEIY B TRVWR/IN—Z 1
A= IT7AIWEEMRTBIEICRYET  F/o FFRN—RBD R a—L%
ERLT=WIEE X CD/INTA=F %R 1 —LDHAXE —F (ZDHITIE
12G) XHTLEXLY,

7.2.3.1 BEEORY1—LDHEE

T—ILITRY) 2a—LEBIMTEEDOED 1 DOAEELT.BEBEDOR)1—L4A 51
BB EVIHFENHYET  ERLAR)1a—LAld, TORY1—LE BLT—IL
RICERINET,

A=Y DEE
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vol-clone BZZDFY 2 —LDEFOF L WVFY 2 —LDEFO -—pool POOLO

0 ERTOBEDOR)1—-LEZZH/ELETT,

0 FHLWR)1—LZEEBELET,

0 [EERIBEDNIA—HTTY, libvirt TET—ILEZBBHIC FIBTLE T AN
INDIFITHRVERIE, ZDNRFA—FEBELTLREIL,

7.2.4 AN—J = DS DRY 2— LD YIKR

T=I D SR 21— L%EBEABICHIRT ICIE, vol-delete DH TV RAEF
ALEY:

virsh vol-delete MAME —-pool POOL

—-—pool (FEERIBETT, libvirt TRRT—ILEZBEMIC FIBTLE T A Thd'D
FLATHRWBEIR, CDNFA—=F%FELTIREIL,

$&%: No Checks Upon Volume Deletion

RY1—LOBIRIE. BEH7E VM 72k DEML VM 72 TEAIhTVS
M EIMCEDEFITRITEDNTEFETHIRINIAR 21— LERTT2FE
& HYUFE A,

VM 2N TRY2—ADNMFERAINTWEIHEIDNEHIETT ZICIE. FIE
7ATVM IRZA M —/N TEAINTVWBLAMN —YR)a—LD—BFK
R (75 R=) #TELZEW,
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RETIVDRRE

Virtual Machine Manager @ F## £1—Tl&. VM RN DR TDEREIAE
BE N—ROIF7DEREICDOVT LYFLWERMRHEINhTVWET . ZDOEa—
= FEATEIETTANDREAZE BT HIENTESIEIN REN—KIIT7%
BMLYEERELAEYTEIEEHETEET, CDE1—IIT VAT BICTIE, Virtual
Machine Manager TS ZMDAVY —)LERWTAZ 21— E2— > F# %
BIRTENELLUIEY—ILA—RD BWNVEHR 7OV EBLET,

R¥E<>>D 79
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&8.1 VMITIIDFHME2L—

= O m (g v

b Basic Details

Performance

HName: 121_GM
{3 Processor
uuIiD e4f3074c-b59a-0788-b83e-528c5aa7 ad
B Memay Status &3 Running
[Lisi Boot Options Descri ption
() Virtio Disk 1
(%) IDE CDROM 1
@ NIC :66:a6 20
) Mouse Hypervisor Details

Hypenisor kvm
@ Display WNC Architecture: x86_64
=y Serial 1 Emulator fusr/bin/gemu-kvm
@ Video
Operating System
ﬁ Controller IDE Hostname: un Kniown

Product name: unknown
P Applications
P Machine Settings

b security

< Add Hardware

8.1 —LL AR A—YVIBEIEH—Y
IBEIDFRERS

YOVATVM RN QOAVY—=)V&ERTE A—VI)LIEAVY—ILIA4V RIRAIC
FrTFrIh (BELCZHSN), BBRAIICERIN (Alt + Ctrl 23R BT EED
TEEY) SNBETHAICBIH TEAARYET  F—ANEIVRADOKEN AT+
TFv INBVEIIIL. KRR ANDOEABEHICKREITEDLIICTBICE,
VM Z RN IZPT Ly M EBINLTLEI L,

FTLYREBIMT2E S ANMUATTS 74 hILEEAFRALTWSIBE, VM KR
NF—NEVM TR OB TH—YILERIEATZIEETEET S AMAT 4T
Ly hEERELRWEE RARNET ZANOA—YVILHEICT DD RARINFET,

1 Virtual Machine Manager R T VM 2k QIEBR%4 7o)y LTay
V—IL%FX, View > Details T Details Ea—ICHIYEZZET,

2 N—FOITDEN ERLTHD AL R RRINRY T 7y T4

VR hS EvTouch USB Graphics Tablet %38IR LE T BIRLEHEIE
Finish THATLE T,
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3 9Ty rDBIMEFICT AN BER THo/HEIF REIDBREET 7Ly
FeBWLTENEIDDERBNRTINET, ZDHEIF Yes THRITLTKE
I,

4 VM T2 A BER THO/IGRIIBRE ZTRIIET BFHT hvok
BRIEZDIFEHMTEIET. ITLYIDFATESLDIC RYET,

8.2 Virtual Machine Manager %# 8
L7= CD/DVD-ROM F /34 2 M>8H0

KVM Tix. VM 2k AHS CD F7I& DVD-ROM A#FIHTBIENTEET,
VM S AN 55 VM RA MY —/N EICHBZTNARAZDEDICEET 7 2RAXHE
BTED TEBIFN. ISOMA—JICT I ERIERIEETEET . BEFED CD »
DVD M5 I1SO A A= %AERR LIcWEEIE, dd AV REFIFALT FEEDELIIC
ETLET:

dd if=/dev/CD F//t DVD F/V4 X of=my distro.iso bs=2048

VM 4" X 12 CD/DVD-ROM 7 /8 R%3E 1Y 31T, FEEDFIETITAVET:

1 Virtual Machine Manager AMSE&ELW VM XN %&IRLTY T ILY
Dy L, AVY—ILERWTHS View > Details %3&IR L. Details B I
ELEY,

2 Add Hardware &L, RRINTRY T Ty T 94V RIDDS Storage %:&1R
LEd., RRINABE@EIE Forward THRIGEDET,

3 Device Type Tl IDE CDROM %ZRLET,

4 Select Managed or Other Existing Storage %&IiRLZE T,

4a VM RRAMY—/N EDEBDOTFT /N1 REE|Y K TEIHEIL, Browse R
Y DEICHBIERIC. VM RZA M —/8 D CD/DVD-ROM 7 /31 R
IRR (=& & /dev/cdrom) Z A LET , ZDIEE Tl Browse Ry >
EMATEIETIZPAIVT SOHARE, Browse Local NoT /13 %
BIRTBZEETEZY, 4B, Virtual Machine Manager % VM 7R R
Mr—/N ECREILIZIGEICOAEBEDT /NA A% E|YHTEHIENT
X9,

4b BEEDAA=U 774V ET INA RUCEIY B TBIFEIE. Browse 1R
LTRRINBEEC. AN —IT— IS A A=V AEBIRLET,

RIB~ >V DERE
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Virtual Machine Manager & VM R Mf—/N ETREILTWRIHE
l&. Browse Local T ET, 774V AT LRDSA A—T DIFFR
BRIRTZIEE TEFET AX—VEBIRLTCI7MIVLTSOHEFLS
ICIE. Choose Volume %1LZE T,

5 Forward %R U THIER SRERNBZEERLE T, HEI Finish, Yes,
Apply EFL TV E BREEBRATHIENTEET,

6 FLERLIcT NI ZREFATERLIICTZICIE. VM T AN 2 BiEET
2 MELHYET, ISICFELLVERIZ. 8.478 [Virtual Machine Manager
ERBALEZ7O0vE1T 1RV %7lE CD/DVD-ROM X747 DERYUH L &R
] (83 R—) HHFALIEI,

8.3 Virtual Machine Manager % ¥
L7=70vE145 /34 ZADE 1N

RS TIE KYM TlE7AOYESTARIA A= DI EHR—NL, ZEO 70v
EAT 1 RIRSATAFBTBHEEICIEIT R L TWERABEGFZD 7O0E1T 1R
IDSTARIAR—IBAERTBICIE, dd ZFRLTITRWET:

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

RIZAHEA>TVWAWZEDTAYEAT A RIA A=V ERTBICIE. LTFAEEST
LEY:

#f RAW A X —T DIERR
dd if=/dev/zero of=/var/Llib/libvirt/images/floppy. img bs=512 count=2880

# FAT T74—<v b3
mkfs.msdos -C /var/Llib/Llibvirt/images/floppy. img 1440

BHEVD VM T RN II7AYEATNA R &BINT3ICIE. FTEROFIETITHRVWE
9

1 Virtual Machine Manager AMSE&ELZW VM XN %8IRLTY T ILY
Dy L, AVYV—ILEEWTHS View > Details %32IR L. Details BT
FLEY,

2 Add Hardware 3L, RININTZRY T TV T D4V RUHD Storage %:3EIR
LEY., RARINLBE@EIL Forward THRIEDET,

3 Device Type Tl Floppy Disk %3ZIRLE T,
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4 Select Managed or Other Existing Storage %&iR LT H5 Browse IRY >
L AN =T —IUDSBEED A1 A= % BIRLE T, Virtual Machine
Manager & VM /RAM—/N ETREEILTWBIGFE L. Browse Local %17
FTIETT7ANT AT LADS A A=V DIGFIEEIRTHIEETEET A
A—=TmBIRLTI74) T50H%AEALSICIE. Choose Volume %=IRLET,

5 Forward 3R THIER SRERNBZERLE T, HEIL Finish, Yes,
Apply EFRL T E BREABRTHIENTEET,

6 HLMER LT NAREZFATESRLDICTRICIE. VM T AN ZHiRET
2 MEHLHYET, ISIFELLVERIE. 8.478 [Virtual Machine Manager
ZFIALZ70vE1T 4RV %71 CD/DVD-ROM A7 147 DEYHLER
] (83 R—Y) HEmMIEI,

8.4 Virtual Machine Manager %#|
LiezavE171R9% %I CD/DVD-
ROM AT 4P DEY H L &35#

VM RARH—/N BIDEE TS CD/DVD-ROM FRAZ2&FIATEHM, £ LLIE
ISO A A= T7AvEAM A=V %RATZHEIMIEADSY, VM 472N T
& ATATRAA—V DRIETRITENTEL T, KPAETAIHEITIE. TR
MAITHSH U disconnect (YIKF) 3 2HENHYET,

1 Virtual Machine Manager AMSERE LW VM RN Z8IRLTY T ILY
Dy L, AVY—=ILERWTHS View > Details %8I3R L. Details EEITH
ELEY,

2 70vE41F 72l CD/DVD-ROM F /31 A %3#IR L., Disconnect %R TX
TATD TBRYHL] #1T780WET,

3 HFILWAT 1 7% [N ] 93ICIE. Connect &#HLET,

3a VM RRAM—/N AIDEFET S CD/DVD-ROM F/31 Z%&FIFHLTL
BIGEIE. FEFT TNNARAADATAT AR LET (CDHBEATA1T %
Y HIRIIC VM KRR —/N QITT OV MERRD DB EICRYEY) £
D& CD-ROM or DVD %&IRL T RARINAROyTE I YR MH
SFNAR%EEIRLET,

RIB~ >V DERE
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3b ISO A X=Y%FEALTWBIH AL, /SO image Location =3 BLTH
5 Browse &L AX—VEFRLES, VE—IMDOERLTWSIGE
E BEEORN =TI HSDHBIRT S ZENTEET,

4 RBICOKZMLTETLET . INTVM TR D5 FILWATATICT I
ATEBLIICRYET,

8.5 FFAT DX TE

VM T2k TELWEZIZRET DL RBILZFI AT EROUED 1 D T
T ELWRRIDRER. RYNT—0T7 ) r—2avwRAT M. FICEKRS
NBEDT, VM F AN ICRLTSAT AT L—23av %4174 BRICEH BRIICT
BOTEN BTN RSB WEETY,

Evbh: VM RRM—/8 (T 2R Z RS

VM RAM Y=/ BITE 2EZIE NTP REEFER GELIL BIT7TENTP
FIFL7EFFEZYFHET (1) 77L U R)) EHmEMLIEIWV) LT ELWERIADRE
HE@<BEOLET,

8.5.1 kvm_c lock D f#E 8

KVM TIREELURIBE /Oy I MRS TUWET, Zhid kvm clock EMEEXNS
KZ4 /3T, openSUSE MDIEH . SUSE Linux Enterprise Server 10 SP3 F7zi&
ZThLED/N—Y 3, £ L<IE RedHat Enterprise Linux 5.4 F7ziZZh LARED
N=2 3V THR=—PINTVET, TEETHNIE kvm_clock ZF>THLI L%
K<BEIDHLET,

EATHD VM 52K T kvm_clock RSA/13D FAAENTVEHEIH VM &
AN IDSERZTADICIETRED AV RERTLET:

~ #f dmesg | grep kvm-clock

0.000000] kvm-clock: cpu @, 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

L
[
L
[ 0.160082] Switching to clocksource kvm-clock

REFRAINTVWAEZIEA#ERTZICIE. VM A AN ATFEREOIOY Y RE £
TLET, kvm-clock E ADNINBARIIFEHTY:
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echo /sys/devices/system/clocksource/clocksourced/current clocksource

BEE: kvim-clock & NTP ICDWT

VM #* 2~ AT kvm-clock ZEELTWAEEIE. NTP ICL2EEZIEE %45 FH
FRZEIBFOTEFEA, VM IRAM Y —/NAITOD NTP (£, VM XN A
TD kvm-clock DFEAIC EHST FRESEIOLET,

8.5.2 TDMDEFFZIMERF 5 %

B URAEIE kvm-c lock K5 /\1E, SUSE Linux Enterprise Server 9

¥ Windows ZRL—T 4V T 27 LI LTEREINTOEEA,
Windows D& Windows BflH—E RV —)L 2RB L CRA%ZT4-
T LIV (FLLIE http://technet. microsoft. com/ja-jp/Library/
cc773263%28WS. 10%29. aspx ZAHimMH<LIEIWN) ,

SUSE Linux Enterprise Server 9 SP4 THZIMRF ATV -WEEIE. VAT
LOEHBFITERA BE/NNFA—YEBRETDIIETCREATEETY:

32 E'v A —F I DA clock=pmtmr
64 E'vA—FILDEBE ignore lost ticks

{}ilb\?yym

=

=
X

E
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VM 7R OEE

9.1 VM 7R O#B1T

REBIEEFBATEIAZIAFEDIED 1 DI, VM A RN ORI HIFONE
To VM IRAM Y=/ XV T F U RBEDEHTY D IR Aasing
IRIGEP. RAMNDEBFNKETEZLOIABE T AMNMD VM RRA M —/R
IS L CREBIC BETEIENTEEY, KVM» Xen TE 1547 v147L—
2AVICERIBLTWT, VM A RN 2 BICIRELAISBITEEAY ERdT e
NTEET,

VM 7 %D VM iRAMF—/N [TIELKBITTESDLDICTBR0ICIF. TS
DEHNHEINTVNDIE 2R LTI

WRITORANRITHRDORANDOEA T, 7Oy OEETHELCTHS &
(Intel £7l3& AMD) ,

VM 2K B 64 EYRRDARL—F 4T AT LEFBALTWSIEE., 1T
FEDRANTE 64 EYRRDARL—F AV TV AT LDEELTWS Z& (32
EvhRD VM 52N THNIE, 32 EvhE 64 EYRNDEED RAMIFTT
9,

AADEANDS (F7z&ZIE NFS % SCSI MM LT) ANL—=IUFRARICTTY
TATEBZE. BIVHADYY VY TARN =V TR EINTWNS &
(FELLIL BB7E AL —DEFE (65 R—) #E08) , Zhld CD-ROM ¥
TOYEATARIDARA—=JICDWTCERKRT. BH T R THEREDT
HNIE DITEADRAMNDSTIERATERITNIE RYFHA (RETHNIE

VM 72~ DEE
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BENREICYII T 2B TEET, 5 L<IE 8.418 Virtual Machine Manager
ERAL7OvE4T1R9F/2l1E CD/DVD-ROM XFA 7 DEYH LER
] (83 R—) HHMLLEIWY),

o Libvirtd AFAD VM IRRAR G —/X TEELTWT. EWWIHBFEAD
Libvirt (T LT E—MERAITRICENTESDE LI 6.21 ) E—
MERDERTE] (52 R—V) B HMALIEIN,

s BITHDEKRANTIZFATIA—ILHEIELTWBIGEIE. BITHICHER R—
NaBIKAELHYE T BITUEBRFIFICR—NEIEELRWGEA, Libvirt
& 49152 m5 49215 FTOWTNHADR— EFBELET, 2D SEDKR—
MR (HELR) FREBITHIEEELLER—NMIDWT, BTEDLIIF DT74
TIoFA—ILTHRIMNTWEIESE FEFELTIEEL,

s BITTWERBITHRDRAN BLH TRYMRICEELTWSIE BB TRy
FRICFELTWAE  BITUIEAE LLEELAVEE LI HYET . 2

s BITERORANT. ALELRITHRELTUVEMN ELIE—FHELELTVWE VM 47
AN DFELABVWIE RCARI T vy N IV ERDT AND FELIGE
L BRENEEEINZET,

9.1.1 virt-manager 2FI AL 1T

Virtual Machine Manager ZfIfHL7< VM 7" 2K 28179 2158. EDIP VT
L TERIT (FEETRITENTEZET, Virtual Machine Manager =17
TTRRITHEDRANTEMEIE T BITTHIENTESIEN. BIDKRAMDSELT
LTEDFEVERABID RRAMSRITT2HEIE. BITTERITHROmAICH
LT UE—IDSD FERETRADBENHYZET,

1 Virtual Machine Manager Z8)L TR ITITEBITHEDOE A DRAMIRL
T EfmEMIILEY, Virtual Machine Manager 1T TR BT HEDE R+
TERELAWEEIIEADRAMIR LT #HiaiTanEd,

2 BITHRD VM TR ZBATYIVRADERI V&L, Migrate (1817) %:&
RLET BB /WROT A RITHEN—FHELEDREICA> TSI L%
BLTHEIW vy NIy SNTWSIHBE  BITERETROIIENTIFE
Ao

3 VM TR~ O#%1THE%E New Host (FTLWRARN) B BUVFEY, BITHEL TR
IRUIZWRARMBERFINDWIEEIX. FORAMIN TR BEIIINT
WBMNEI D ETTHERLEI,
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BEETIE [547 1 R4 L—>avhARITINET, VM Z 2 #8175
—BEIEIED [F 751V /M7 L—avk TRV WGEIE, Migrate
offline (A 754 VIREET AT L—av&T1D) HZIRLET,

&12IC Migrate ZW3 & BIEDR—bEFERZMALT BITLENKRFY
ESCIN

INSDEEEEEZEE I BICIE, Advanced Options (BERATav) D=
ARAEBLT EERA T avaRELTLEIV, IZTERITEDRAID
Address (7KL R, IP 7RL R XK ARNR) 2_ETHIENTEBIIH.
R—KNES (Port) P ElE (Bandwidth; XHEY NEF [Mbps]) %2R ET S
ZEDNTEFT  R—IERELIIB A, Address I BARELAITNIERY
FHA. HHREDIEEIFERTT,

BATIEEN T T §5E Migrate (#17) V4 RUHMEAL, VM 5 Xk HY Virtual
Machine Manager IDFT LW ITHEDRANRICKRRINDLDICARYET,
FTTD VM RN IZDWTEBITITDRAMRICEYET (T vy O REEIC
RYET),

9.1.2 virsh ZFfIAA L7817

virsh migrate Zf|HLTVM 7 X & B1T79BICIE. VM RN —/N (IS
HEENFAEEENRSIIIVTIERADNBETT, Zhid. 20TV REET
TEBDIRBAMUEGFTHZHTY, EAMICRITEEIEITREOLI>AROTY
REABDLTITAWET:

virsh migrate [ 7Y a V] kv > ID F/tEET ## URI [--migrateuri tep://FX A :
H—r]

TERTIETEBEEAA T avIlOVWTEHRBALTWET . T2 —82BE LV
BEE1E. virsh help migrate Z#E{TLTEIL,

-—live

FATRATL—2aVvaRTLET . INEEELRWEE. VM TR 3%
ITEEPIC—BHELELET,

--suspend

ATFAVNCEBRATL =23V ERT L BITERDKRANTIE VM 7L D
BREBEZTRVEEA,

VM 72~ DEE
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--persistent
BEETIIRITIN/Z VM S AN [I—FHNAEET. ThHDRE v vvh
FIEINTEZITRANEDSEIBRINE T, CDR(YF % IEETHIET.
BITEEABEAEIEZIENTEELIIRYET,

—--undefinesource
INAEIRELIIBE BITHIRBEL(ET LEHETHBITTO VM 2k O
REABIRLET (7L MIBRT 25 AN THALCWIRIBT (27 14 4/
BRINEEA),

T&El& mercury.example.com %=#1T7T. jupiter.example.com Z{T5%ED >
A7 LELTHIAL, 1792 VM 7R & ID A° 37 . B#5A opensusell THD
maDEITY,

BEDNSGA—SEFIBLIAT7SA 4T L—ay

virsh migrate 37 gemutssh://root@jupiter.example.com/system
BEEDNSGA—=Y%FBLI—RHRSATI(IL—ay

virsh migrate ——live opensusell gemu+ssh://root@jupiter.example.com/system
BANBRZATIATL—2ay,; BITD VM BREZHIRT 256

virsh migrate ——live ——persistent —-—undefinesource 37 ¥
gemuttls://root@jupiter. example. com/system

R—KN 49152 ¥ BT 247511 L—>3Y
virsh migrate opensusell gemutssh://root@jupiter.example.com/system ¥
—--migrateuri tcp://@jupiter.example.com:49152

3 —BMhv L —Yav e EANRTIIL—Yay

BEETIX virsh migrate #3179 5&. BHEDKRIAMNT VM AN I T35 —
B O —AERLE T . TTDT ANRED vy NI UhRIE TTDHRAM E
ICERVES, —BNRTATL—ay OBE. —\D vy OV 3524

BRENET,

SESEDRANTEANLIE—Z/EM T HICIE, ——persistent AT a3V %l
ALFET. ZDOBALTDT AMREICH T B vy N IVIRD TTDRR L
ICFRYET, —-persistent &I -—undefinesource ZIFET &, JBED K
AN ETEARG AE—%/EK L, TDHRAM LICH 7R EZHIBRLET,

——persistent FEL T —-undefinesource A3IEETHIEIIEEOHTEFHAZ
NUITBEDERRANTT AN 2wy OV LTLEDE. AT VM TR D%
EHIEATLEDILOHTT,
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9.2 Bt

9.2.1 Virtual Machine Manager 2FIf L7
ESR

Virtual Machine Manager %#2&1L T VM KRR M —/N (TEf LD E X, TR
TDTAMINLT CPU DEAERARTIINDLIICRYETS,

CPU BUMHCH, ZDY— IV TR T A AT PR NI =V DERERZRGT BN
TEFT LB, INSERE T BMRICIE Preferences (BRE) ZAMICLAITNIE
BrYFEA:

1 virt-manager Z{&EEILET,

2 Edit > Preferences = ZEIRLE T,

3 General 15 Stats | TEYIVEZET,

4 Disk /O & Network /O ICENENF IV ANET,

5 RETHNIE, BEFBBCBEANIRFTOY Y TN BREEEBELET,

6 Preferences ¥ A7 O %RLET,

7 View > Graph = BIRY5E. T 57%RTITDIENTEET,

FERATRIZET. TARIERYNT =Y D#EEHERD Virtual Machine
Manager DAY DAY RORICERTINDLDICRYZET,

SYERAT—%1E, VNC DAV RIDLRIGTEIENTEET, VNC 91V RD
DREZEAICDOWTIL, 5.218 TS5 74830V —ILDERTR] (34 R—D) B
IHLIEIW Y —ILIN—INDS Details =3BIRT DD, View XZa1—%EIRLTKE
IV FEEHER I ZRAIDYY) —A=2—KD Performance IBE DD RIRTBIE
NTEET,

VM 72~ DEE
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9.2.2 kvm_stat ZFI B L7-E1R

KVM DMEREA R NEBEF T BICIE, kvm stat & RIS AZENATEE T, 20O
TV RI& /sys/kernel/debug/kvm ZB5189 276, debugfs <o ML THL WL
ENHYET, openSUSE TIFFICERELRWVWRYTIVNEINFET , YUV MEN
TWaRWGEIE, FEOIATYRERITLTIIY ML TLEILN:

mount -t debugfs none /sys/kernel/debug

kvm stat (3 3 FBEDE—REFIBTEHIENTEIT:

kvm_stat 1 MTEICERH
kvm stat -1 t1 MoDRFTyTFoay b

kvm stat -l > kvmstats.log # OFHRXT 1 W EICEHT 2,
P COOVRERFAETOVSAREICRYRADIENTES

# 9.1 kvm_stat D4

kvm statistics

efer_reload 0 0
exits 11378946 218130
fpu reload 62144 152
halt_exits 414866 100
halt_wakeup 260358 50
host state reload 539650 249
hypercalls 0 0
insn_emulation 6227331 173067
insn_emulation fail 0 0
invlpg 227281 47
io exits 113148 18
irg_exits 168474 127
irg injections 482804 123
irg window 51270 18
largepages 0 0
mmio_exits 6925 0
mmu_cache_miss 71820 19
mmu_f looded 35420 9
mmu_pde zapped 64763 20
mmu_pte updated 0 0
mmu_pte_write 213782 29
mmu_recyc led 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
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tlb flush 394182 148
ZNODEDEIRAEICDWT, LI http://

clalance. blogspot. com/2009/01/kvm-performance-tools. html ZHiEMH<7Z
AW
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QEMU OBE

QEMU II&EREBH TV N I3 — L IEDA—T VY —ABITIaL—4 T,
ZLDN—RILTT7—FTIFvEBRUTEHIENTELXT, QEMU & BFEVD
VAT L (VM RZAR =) ETAIBEBEEREITICARL—T1V T ST A
(VM FAN) 2 EBIEBEDNTEEY,

QEMU FT /v B TERIATHIENTEITRBY I VIR ERYIIY
JTRLEIEZIENTEZEIDREDREPRF. EXETRIIEETER
ED

QEMU [EZFEEDELI LI MO SIBRINTWET:

TOtyYDOIIal—4 (x86, PowerPC, Sparc 7:&)

TINARADIIaL—4% (57490 h—R RV NT—VHA—R . N—RF1 IR
547, YIRIRE)

IIaL—RMINITNNAADSEETBZHRAMUDT /N1 R IIER T DBRICE
B9%. ART/NMR

IZIal—hIN7=<P v DERBR (PC, Power Mac % &)
TN H

IIaL—49ERYEY%ITRIDDI—FAVI—TI(R

RIBIEV) 21— 3V EVWHDEKTIE. QEMU & KVM DA—FILET1—ILE &
bETHEIRRIENTEZFT, VM RANF—/N E VM AN AR —FF

QEMU D&
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JFvD N—RIITTH>73HE. QEMU & KVM ILL2ERIEICEDA) v
ENTIE D TERIIICRYET,
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JFANDAY A=)V

REINE T—YERBIVVEERTDAR—TAVIT AT LT7AILD
5BRINTVWETAREYIVIE VM RRAMN—/N ITEIEL, SIBIINZE T, 2
DETIE, RETY VDAV AM—=ILICDWT— BN AREIEASBELTVET,

RIBY LV %ERT BHEIIC. FEEDABICTERSIEILN

BEM > AM—=ILT74)L (AutoYaST, NetWare® L ARV X771 )L, RedHat
Kickstart %2:&) ZFIHLTA Y AR—ILLIEWBE . RAMNT Y VAIDH—/NR
T EYDI7MINE RAN DYDY —R IS O—RLTED. HLLIE
FYNT—=D 77 AT LBRHATT I EZATEDIIICLTELMELHYE
ER

ANR=ZAA=TT74I)V (RRLDBE TR ERIFERALTWSELOR
ETHEEBERRTDIAMTDI7MI) BIERTBIGEIE MERT B/ 8—F 13
VN TR RBEDHEIDNEID, IKTHERLEIVW T AMIDY AT LTIE
RAMAD FARVEEERZELIVTEIEEHYFEADT RANMID/—
FAVAVIC BEFBIREETZE T AMITIIESAATIS—ELTRES
NTANRATL BITRELTW T —95K>TLEIZEICRYET,

NetWare LT OES Linux IR VA ERR T 2B IX ERTB2ENEN
DREIIUNIHLTEED IP PRLADNMEERYFET,

Open Enterprise Server (OES) 2 Linux #4 Y A =)L LLDELTWRIHE

t&. OES 2 Linux V7RI ITDRYNT—IAV A=V —ADBEERYF
ER

TANDAVZN—Ib
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ISRDZEHICOVWTUI BARL—FAVI VAT LDAVAN—ILEEDY =2
T I BFmHLIEIN,

11.1 gemu-kvm ZFIHLEFIV R
=L

virt-manager ¥ vm-install %&, Libvirt R—2DY—I)ILTIXRETI V% %
ELIVEEBLYTIDILERRAVI—TMA R ERBLTVET  INLIE W
IhE gemu-kvm [T BS5v/8— (SvEVTTBED) ELTEMELE T, 72751,
Libvirt N=22DV—)L 2L FHAET. gemu-kvm ZBEEFERTS ZEELARET
ERS

®E

gemu-kvm TYERR L7=ARIB< S IE. Libvirt R—2DY—ILTIERTTS &
NTIXFEHA,

TEEDOHITIX, gemu-kvm Z{FATDHZET Hll4.1 Tvm-install ZFALAOYY
RSAUHDLDOREREYRNTYT ] (27 R—V) TORIERL NS A—YTREY
DUEBRELEFT . AVUNIIDVWTOFELWRRIE . BEET S v a7 I R—V%
BFHALTEI,

REIESINAEBE T CEEIRAEVWYRTAICDWT, FOAMA—IUAER LTV
BWIBEIX AVAN = ATATHNEAR—VEERTEIHELGHYET, ZDLD
RIBEIF N—RTARIAA=I R U AV ANV AT ATRAT AT ENE

BOAA—VERBRTIHENHYET,

F9'1E gemu-img TN—RFT1RIEERLET,
gemu-img create@ -f raw® /images/sles11/hda® 8GO

@ H7av2Ncreate Tik. gemu-img ICXFLT FHILWAA—VAERR T B LD
ICIERLTWETD,

0 -TNSA—HITTIRIDHEREEELTWET,

O AA—TTFAIDITILNRERELTWET,

0 AA—VDHYAX ZITIE8GB ABELTVWET  AA—JIERANRN—RT74
e FENBHETERIN. T RIRICT—IDEBEILN TV EZPICER
ENMEALT WKFEILAR>TWET  ICTHRETITA XL A A=V 774
IDRARYA X% IBELTVWET,
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1 DU EDN=RFTARIARA=D %K L5, gemu-kvm ZFI L TRB~ >
DEREETRWN AV A=Y R T L%EREILET,

gemu-kvm -name "sles11”’@ -M pc-0.120 -m 768© ¥

-smp 2@ -boot dO ¥

-drive file=/images/sles11/hda, if=virtio, index=0, media=disk, format=raw® ¥

-drive file=/isos/SLES-11-SP1-DVD-x86 64-GM-DVD1. iso, index=1, media=cdrom@ ¥

-net nic,model=virtio, macaddr=52:54:00:05:11:11@ ¥

-vga cirrus® -balloon virtio®

0 TAVRIFYTIIVICRRIINDGIEFL, VNC H—/"DEZEIELTEFERE
3 REYSVETT, LV AT LARTH—DEDTRIThIERY FE
Ao

® IV DFEEE (Standard PC, ISA-only PC, Intel-Mac 72&) % 1§ L TW

F9,CUIBETIBNIA—YID—EAX1FBITIE, gemu-kvm -M ? #E1T

LTLEIW, pc-0. 12 [IBEED Standard PC DERKRTTY,

RIEBTIVNCEYHTERAAEVEEIBELTVWET,

2 701y Y D SMP Y AT ATHBIEEIBELTVET,

BHIEFZEELTCVWET IBETEZEITZENTN, o, b (ZAOYE1T14R

71 F721E 2), ¢ (B¥D/N—KF412R%), d (B¥)D CDROM), n 5 p £T

(RYRND—=OT7HTH 1 D5 3 ICHIGETE 1—H Ry NEE) T BEEEI

¢ TY,

0 =AD (index=0) N—RF4RV%EIJ/ELTVWET, raw XX T, BLURIE(E
(if=virtio) KSA7ELTT7VEALET,

90 2ZFBD (index=1) 1 A=Y RS47|L, CD-ROM ELTEMET2ED %R
ELTWET,

0 HURIBIE (model=virtio) DRYNT—UT7HTH% MAC 7KL R
52:54:00:05:11:11 TIHEELTWEY, I TEET 2BIERYNTI—VAT
M—DEDEFRELTLEIWV, ZITRW\NE, Ry NT—Y ETO@EEICHERE
NRETDEABEENHYET,

0 JI749IN—REIBELTWEY, none % I8ELIZBEIET S T4y h—
RAOEMMEINZE T,

® FHIAEVEAZEBCTIELIICT S0, BIEURIBIENNIL—2FT (2%
BRE LTWEYT (BARABYEIIDWTUE -m /RS A—=HTEELET),

©00

FAMADARL—F AV T RTFLDAV AN—IL D& Ho7=5, CD-ROM F/°
AZAD BEETEIOVDEIFRLARY BB R T LEZRETEDLIITARYET:

gemu-kvm -name ”"sles11” -M pc-0.12 -m 768 ¥

-smp 2 -boot ¢ ¥

-drive file=/images/sles11/hda, if=virtio, index=0, media=disk, format=raw ¥
-net nic,model=virtio, macaddr=52:54:00:05:11:11 ¥

-vga cirrus -balloon virtio

TANDAY ZAN—Ib

101



102

11.2 qemu-img 2fI|ALET1 RVE
L]

BIDE (11.118 Tgemu-kvm 2R LIEARAV A=)l ] (100 R—)) T,
IN—RTFTARIDAA—THEKTBDIC gemu-img AV RAE FRHLTEELE
M ATV RIGRARRT A RIAA—JBEICEERT32EN TEET. 2D
BT TARIAA=V%FHRICEE T HRIEF 4, FFED gemu-img 7%
VREBNALTVWET,

11.2.1 qemu-img RTREO— RN ER

gemu-img (& (zypper DELHIC) YT ATV REFRLFT . K TIVURIZERS
BEDOA T avaRHTE AR TVT TRSDIEDWL DHMIEH
DY TAY VR THERATES NEA TV ay, 2 7OV RATHED
EDITR>TVWEY, AR A T av iR 5ICiE. gemu-img D=2
TILR— (man 1 gemu-img) AT BRIV, gemu-img [E—RZIC, FEED LD A
EXTEHRBLET:

gemu-img H7aAv Y R [# 7Y 3]
HTATVRICETEREDLIOBREDAHYET:

create

T7AIWNY AT LEICHLWTARIA A=V %ERLET,

check
BEDTARIAA—=JICTS—HRWHEID R AETHRWVET,

convert

BEDTARIAA—V % BB AICERLET,

info
BELIETARIAAXA=JICHETBIERERTLET,

snapshot

BEDTARIAA—VICHTERAFTY T VavhaBEBLET,

commit

BEDOTARIAX—IVICH LT EREREBERALET,
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rebase

BEDAA=IDE FHLWANR—ZA A= ERLET,

resize

BBEDOAX—I DY A RXEIEP LY RO LY LET,

11.2.2 TARIA A= DERPER, Fv )

CDETIE TARITAA=Y DIERR A ERCIREEDIEER DI, TARIAA—=T D
BRE—ADGSMAICERITZFIE. BLPEEDTARAIAA—IICTDWT FHif
RISRAINEBITBFEIBICDOVWTEHBLTVET,

11.2.2.1 gemu-img create

VM 52N DA RL—F AV TV AT LATHERATEIHLWTARIAA—D% {ERR
IBITIE, gemu-img create AYVRAEMBRALEY, FEDLOBREAXATETLE
ER

gemu-img create -f FE¥EQ@ -0 £ 7> 3@ 774 IILEZO 14 XO

0 FHRTBMA—VDEEAIEELEFT WL TWBI A=V DiEEE XY
5ICIE, gemu-img -h % ETL. H N DREDITE2HHALEIN,

0 AA—JDREEICHLTCEIMDATYavaIR Y RSAVTIRETSEIEN
TEFT, ZOEHRATavid -o TIEELTLEIWL, ran [ A=V D
B&lEsize AT 3y O#HDINATavELTHERELTVWTC EAIE -0
size=8G M ELHICEBRTBE, AV RDRDYICHAXEBINT B &L
AX%ERETD ZENTEET,

© EXRIBDTARTAA—IDINA%IBELET,

0 (ERITBDTARIAA=TDHAXEEELET (-0 size=XtH 14 XD T3
VTHERELTVWARWESR) , CZCTIRBEBIGCTERFHAFIIEIENTE,
ZTHENK (FANAR), M(AH/RAR), G (FH/NN), T(TZ/8K) &28E
TRHIENTEZET,

7=&Z1E sleslspl.raw EWIFHLWT A RIA XA— %, /images T4L 2 RN LL
TICRK 4GB ELTERT 235E. FieDELIRIATURICRYET:

tux@venus:™> gemu-img create -f raw -o size=4G /images/sles11spl. raw
Formatting ’/images/sles1ispl.raw’, fmt=raw size=4294967296

tux@venus:™> ls -l /images/sles11spl. raw
-rw-r——r—— 1 tux users 4294967296 Nov 15 15:56 /images/sles11spl. raw
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tux@venus:™> gemu-img info /images/sles11spl.raw
image: /images/sles11spl, raw

file format: raw

virtual size: 4.0G (4294967296 bytes)

disk size: 0

LEROEBYFLUERLIAA—=D Z/EH (virtual) LOH A XIE 4 GB TY
M EBICT A RV%EEE B LTWS YA X (disk size) (F 0 IZR>TWET, &
N FEAET—IDPEZAFhTOARWN 72T,

11.2.2.2 gqemu-img convert

FARIDAA—SHR AL BICIL, gemu-img convert IXVRAEMAL
F9. QEMU THR—RLTWBAA—VTERICDOWVWT, —E% BVE T 511,
gemu-img -h 2321TL. BHDHREDITE=EFHALEIV, ATV RIETTEDLD
ICEB LET:

gemu-img convert -c@ -f ANTEEO -0 HHEHEO 0o #7320 ANT77141L80 £HT77
140

0 HHDTARIAA=IIIR LT, EfEtsez=EALEY ., qgcow & qeow2 2
DHHEHeE HR—MLTWET,

0 ZEHMITDTARIAA—VDHREEELET . Z<DOHBEEBRENTAD
N3 7=, BARHAEEETT,

0 ZTHEDTARIAA—SDHREEELEFT,

0 ZTHREDAA—IHRAICHLT. AT VavEiEETZERTY, -0 ?21EE
TEEBMEDAA—IHATHRHIGLTWS AT avD—EBA2RRTHZ
ENTEET,

0 ZLTHBITDTARIAA—II71ILERELET,

0 ZEHMEDTARIAA=II71ILEIRELET,

tux@venus:™> gemu-img convert -0 vmdk /images/sles11spl.raw ¥
/images/sles11sp1. vimdk

tux@venus:™> ls -l /images/
-rw-r——r-— 1 tux users 4294967296 16. Llis 10.50 sles11spl.raw
-rw-r——-r-— 1 tux users 2574450688 16. Llis 14.18 sles11spl.vmdk

BIRULAEZEREDAA—VHERITDOVWT, CNICRIST 24 Tav0—BaRER
TBICE FERDAVVREAALET (s vndk ZHFEND 1 A—IFERICED
BT

tux@venus:~> gemu-img convert -0 vmdk /images/sles1ispl.raw ¥

/images/sles11spl.vmdk -0 ?

Supported options:
size Virtual disk size
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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

11.2.2.3 gemu-img check

BEDTARIAA=JIIDWT, T5—HD W EIDEEE T BICIE. gemu-img
check ATV REFRALET . AH. 2TD TARIA A= DR T, ZOEBEICTT
ISLTWBEWIDIFTIFARWTEIC TEBLEIN, FREOLOIRERTEITLE
9

gemu-img check -f RO 771 /LZO

0 FIVIRRDTARIAA—VDEREIRELETT . Z<DIZFEBEEMRED
Thbhzdid, BRI AETT,
0 FIVINRDTARIAA—=IT7/ILEIRELET,

AIETS—MREINBRWEE. IV RIAIEE D ZRLERE A TNLUAD 35
B IZ—DEEEIS—HNENENRTINTT,

tux@venus:™> gemu-img check -f qcow2 /images/sles11spl.qcow?2
ERROR: invalid cluster offset=0x2af0000

[...]
ERROR: invalid cluster offset=0x34ab0000
378 errors were found on the image.

11.2.2.4 BIEDTARIA A= DY 1 XLk

FLWAR—VHER T BIHEIE ARV EERT BEIIC. TORAY A XEIBE
LAarhniEayErtA GELIE 11.2.2.118 Igemu-img create] (103 R—Y)
EBTALEEIN) Fes VM T RN AV ZAMN—=)LLEITLEHE T #HE REL
T AXTREARBL. IO ZEEEZEYH TCEIUENRETIHENHYET,

BEDTARIAA=I DY A X% 2 FHNAMIFHRERT 2101, FROFIE%
TRRVWETY:

gemu-img resize /images/sles11spl.raw +2GB

P35

PAXEEIE rawn TARAIAA=JIITHLTDOAEET D ZENTEET, 2D
DAR—VHRAD YA XHEET BT, A XZEEDRIIC gemu-img convert
T ran BT BRI ZRELHYFET,
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ZHICEY ., TARIRNICITTRBED/NN—FT 423V LIREIC 2 FH/NAMEED ZBX
A EFNET, HEITEFEDO/NN—FT12aVv DA XEEBEITHROY, FrILW
N—=F42aVvEBIMLEYTEIENTEET,

B 11.1 TZXIMYD YaST /N—F 1> 3258 EICH I BFH 2GB /N —F1>3>

A e QEMU [opensUSE) =) & 6
A YaST2 Y @ &
REERTR—F1avBRE

sarea Bt Y Nn—FF12%: /dev/vda

B & linux-2152
B & n—FF1RY

% RAID
8 wya—sem FoqAR |12 |Flms |ma |Fs i@ |5 [=wovriir [me a7
A WSIFAN 3
LE FrARTmsi— /dev/vda2 6.90GB &3 Linux native Extd ! 143 104
= nes
19 xEATMA
S8 7 rarsy
G[E TOURIST
8 rak-nose
s BE
W 07

< | )
[am. ][ @=. | s |[vrxme.]] we. | |(messces. -]

2.0 " = =

11.2.3 gemu-img IcLBREBIIVDRFYS
vayNEE

RISV DRIy Toavheld, VM T AN BRITHOREICOVWT, Zhi &
BFI5-ODMEETT , ATy T YavyMIlEF Bty (CPU) DIREDIFH. XE
1) (RAM) T /NNA R £ TOEZAAAMRERT A AVICDVWTDIFRY SFENFE
ERS

2Ty ToavhMI BEVDRETS VAR EDRETRELTEILVWGEILE
M7 HEEE T, e AR Y —/S\ATRYNTI—IH—ERERELILH%R5
B0 RETRETVVETCHIBALT. TORROREICRLAVWLSRIGE
NEZONETT, TNLUNCE REBYVVDOERAZELIZYIIVITRAFYS
DavhEERLT ZhEN\vIT7yTEL, VM Z AN I L TR VEZE AT
BORIDEMETZ BAICEEFREDTT, ZOETIK FICEZEDSIHILIBE
HRELTHBALTWET, BIZICDOWTIE B138 QEMU E=85F//F Lk
v DERE (143 R—Y) THIALTWET,
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ATy T ayhEFRTBICIE. BFEVD VM TS RN CDEREE 1 BUED &
ZIAAHBRIL/N—RTARIAA=ID acow2 HXTHETY, DT /NARIF
BE. 1 8BORBN—KT1R2ELTFERALEY,

RV DAFyToavhd savevm ATV RTER T2 £ DT, THIEIEER
2 QEMU EZDBERTTEIIENTEET  Fh. TNThD RFvyFoavh
I 97 AR ETDIENTE R FT YT VavbhOEBIN BEIITRAIBLDIC
BoTWEYT, QEMU E=AICDWT LKL 5B13ZE QEMU E=8&F//FL -
RAEV 2 DEFE (143 R—D) ABHMH LI,

acow2 TARIAA—VICAFTY TV av &R ET5E, gemu-img snapshot <Y
RCHBREERTHIENTEET,

®E

RIEBTUHENMELTUWABREIL. gemu-img snapshot O¥VRT{RIEE<TI VD
AFvTay N EERR LICVEIBRLZY B2 &3 TabanTEIn, Ihk
TR TLFEIEMREBIV YV DREBERFTLTVWDTARIMA=I N FERTL
FOHGEDHYET,

11.2.3.1 BEORFv T avybhDORT

TARIAA=Y THRETDTAAIAA—VRIREINTVNDS 2 TDRTY
Ty NERERTBICTIE, gemu-img snapshot -l =7 X 27 X—=" AFEAL
F9, I55MOVURIE. VM T RN BEMERTEHERITTEET,

tux@venus:™> gemu-img snapshot -l /images/sles11spl.qcow2
Snapshot Llist:

i 1] TAGO VM SIZE® DATE® VM CLOCK®
1 booting 4,4M 2010-11-22 10:51:10 00:00:20.476
2 booted 184M 2010-11-22 10:53:03  00:02:05. 394
3 logged_in 273M 2010-11-22 11:00:25 00:04:34.843
4 ff_and_term running 372M 2010-11-22 11:12:27  00:08:44, 965

AT T ayvhDHHES T BEILEHNICESHIEATVEET,

2T T ayhDHBRIXFEHINTT, CNIZHBS 2 ABICEST 5HAPT

WERICLEZED T,

© RATvIT avbhEETETAAVEETY . RITHFOTT)r—>3avT %
CDAEYHFRAINTVWBIBE. AT YT YavhDOYA XL REARYET,

0 RFTyTvavhE{EXRLI-BIETY,

0 REYIYD/OVIICDOVWT REATOREARLTVET,

©oe
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11.2.3.2 BROUSKI-RBIIVICHTEIRTFTYS
>ayv MERK

EBROYSNREBI I VNIDWT . ZDRFY T3y NaER T ZICIE, gemu-
img snapshot -¢c XA v 7> 3w pE Fr X4 X—2 %RITLET,
tux@venus:~> gemu-img snapshot -c backup snapshot /images/sles11spl.qgcow2

tux@venus:™> gemu-img snapshot -l /images/sles11spl.qcow2
Snapshot Llist:

ID TAG VM SIZE DATE VM CLOCK
1 booting 4,4M 2010-11-22 10:51:10 00:00:20.476
2 booted 184M 2010-11-22 10:53:03  00:02:05. 394
3 logged in 273M 2010-11-22 11:00:25 00:04:34.843
4 ff and term running 372M 2010-11-22 11:12:27  00:08:44, 965
5 backup_snapshot 0 2010-11-22 14:14:00 00:00:00.000

VM 72 TEIT LWL IR D REL RELLER YTV ayh (FED fi
T 5 BORFTvTvavh) IKRLEWSEEIE. VM SN OEREI>T M5
TEROITUREERITLET:

tux@venus:™> gemu-img snapshot -a 5 /images/sles11spl.qcow?

RIT5E T %, gemu-kvm TREY I VA LEITDHE, 5 BDRAFTy T3y hDIREE
:%%}Ltb\r%ijo

gemu-img snapshot -¢c A< KI&, QEMU E=#® savevm AY VK (E13=
QEMU E=SFFIFLIERIE V2 DEFE (143 R—2) EHZHAHIEIV)
EIFEEARTY & AIE QEMU DE=ZFHS savevm TRFTY T3y N aERK
LB & . ZDRAFvT <3y % gemu-img snapshot -a AYYRTCHEAIES
ZEETEZEA,

11.2.3.3 RFvFavboHlkR

RIETIVDRAFTYTavhDIBE. HOWEDPRELREDEHIBRLEWIGE I,
gemu-img snapshot -d XA v 7> 3w A ID 4y X024 X—2 AT/ RER
TFLET, OOV VRER[TTDE, qgecow2 DT ARTAA—JHT R FyToay
MRICEBEINTW T RVBEIHERINET:

tux@venus:™> gemu-img snapshot -d 2 /images/sles11spl.qcow?
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11.2.4 IRBRT ARV A—I DYESE

EROFERBIEEZTHET: HARIET—NOEBET. HZLDORBLEINL
ARV—FT AV TV AT LERITL.BEELTVWREDELET . CNLDIBD $H5
TI—TE HEHEDTAANIE2—avER—RILIZER T, ZDMD &
W—TRTSYNTH—LPTAANE2—2a VD RAD (FLTHZESLIE Unix
PAD) AR —F AV T RT LBER—=RUILIBRTHZEDELET, IS
BHLRIEIL TR ThORBIEINAET AN AT A TR ZThOEES BBE
BEBICAEDETCRALTAANIE2—avaBRZRETHERALTWSEDE LE
o — A T7ANY—NELTERDREE. tBHIE Web H—\2ED H—E
AERFELTVT, WINhE SUSE Linux Enterprise Server 11 SP1 A~R—2X(C
LTWBEDELET,

QEMU TlE TR—=R] EMENDTARIARA—=TVBERTBIEDN TEET . I
IFREVDEBIE L THIATEDEDT. INOLDR—2M A=V % FIFETEZ
ET ARL—FAVIT VAT LERBIEA VA N—IL LY T B EHL, FREAEL
ZEDNTEBLDIITR>TVWET,

11.2.4.1 R—=RAA—TEREARA—S

FTIIBEEDFIETCTARAIAAXA—VBERHR L. BRERDZ VAT LEAV R

=L LET, FNFNELIL 11.178 Tgemu-kvm ZFIBLI=E XAV R

f—JL]1 (100 R—) & 11.2.218 [ FTARIA A=Y DIERRPE#, Fv

71 (103 R—=) EHHIEIV, TDE, ZEFTTHERLIZAA—V%TTIC,
FLWAA—UEEBERELET  R—R ERBMA=TIT KT 770 ESEITN, &
B RE ARA—TVHEIIHDS ERL AR—RAA—VEBERTEORLFEEE
WOREANA—VABEZEETES AN >TWET  Fo. BRDIREAA—
TN 1 DDOR—ZAAA—VEBRBTEIE L TEFT FDLDHAR—A(A—V%
ZTHELTLEIE KEERICEEIEE §52EICR5DT, QEMU TIEREA
A=VILDAEB R EEIAANR—RA A A=V EFMAAFERELTTIEAL
E3: 8

R=Z2A A=TJIIFRITAVAN=IL LTz (RETHNIEI—YEEFFHD) AR
L—T4 VI AT L%FAL —HIOEBEREBINOT SV r—avaER -

[EA VA=)V /BIBRLTWARWRETHDZEEBEIDLET  R—AMA—TIC
LU TR LICREA A=V T EBEREHFDIEEEZAVAN—ILLTELDHE

MTY,
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11.2.4.2 ikR&EAA—C DYEBK

p: 3.

NR=Z2A A= LT rawn FEREFATHIED TEETAH, raw FBRITR
LA X—JITILER backing file 77 avIlRIGLTWaRW =, ZOFR
HRATEIENTEFRAREAA=IIIHLTUL, &2 qgecon2 TEREH
fENIEI,

7=&Z 1L /images/sles11spl base. raw 77U DY, FiFRAVARN—ILLT=A X—
VEEUR—ZA( A=V ELET,

tux@venus:™> gemu-img info /images/sles11spl base. raw

image: /images/sles11spl base. raw

file format: raw

virtual size: 4.0G (4294967296 bytes)

disk size: 2.4G

AA—=V DFHEH»T A XL 4 GB T.EEDH A1 XL 2.4 GB TY, F. i
raw ICZ>TWE T, 2D /images/sles11spl base. raw 771 JILHD SREA A —
DBERR T BICIE, FEEDELIICETLET:

tux@venus:~> gemu-img create -f qcow2 /images/sles11spl derived.qcow2 ¥
-0 backing file=/images/sles11sp1 base. raw

Formatting ’/images/sles11spl derived.qcow2’, fmt=qcow2 size=4294967296 ¥
backing file="/images/sles11spl base.raw’ encryption=off cluster size=0

PR S NISIREA A— S DIERIE, TROLIICAYET:
tux@venus:™> gemu-img info /images/sles11spl derived. gcow2
image: /images/sles11spl derived.gcow2

file format: gcow2

virtual size: 4.0G (4294967296 bytes)

disk size: 140K

cluster size: 65536

backing file: /images/sles11spl base.raw ¥

(actual path: /images/sles11spl base. raw)

REAA—IDFHNT 2T A XER—RI A=Y DEDERL (4 GB) TY ', EK
D HAXE 140 KB LEHYEH A, INIEREAA—DAITITADNEEE R
D REAA—VICEZRAFTND DT  HEEREAA—VAITRETD Y
HEEIL T, RWETHNIETERETR LY. KRFDBIEEAAV AM—ILLEYLT
KFEIWF, RERYINIIT I GT—V%F AV A= LY EBRED
TAVAR=IL LY BIEETELY . EDR VM T AN 20wy OV LT B
ERE AX—D %R HE, FaeDLIICRYET:

tux@venus:™> gemu-img info /images/sles11spl derived. qcow2

image: /images/sles11spl derived.gcow2
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file format: gcow2

virtual size: 4.0G (4294967296 bytes)

disk size: 1.1G

cluster size: 65536

backing file: /images/sles11spl base.raw ¥
(actual path: /images/sles11spl base. raw)

disk size DA 1.1 GB FTWATWET, Thid R—ZAA—JEHEEKL, 77
ANWS AT L EIBEINAEER/HNEIATNTWS 72OTY,

11.2.4.3 REAA—JDER—2R

WOt AREAXA—VEIBIET D (BEEDQBAYT ) r—>av D1V ZAh—)b,
RIBBREDERRE) ZITRIEMEAA—I DY A X EENRY DA XU
BOTLEVWETIGEICE>TUL ZIDSBEFDOR—ZAA A=V EREA A= %
FALL &R A A=V ERLIEWEEDZEZONE T LEZERAD R—2R
AA=VEFIRICAV ZAN—=IV LI AT LELTER L. I DD tﬂFl')T40){|5<
EPEHFEAVZARN—IVLIZREBEEBINDOR—IA A=JELEY LIEEWEENE
AONFET HEIFBEDIFDODR—RAA A=V AR L T REAA— /%ﬂfﬁkb
oW FTBIEDNTEET REBDIFDIDR—RAA=JIE, BIEDR—ZAA A—=D &
WEHILLAFREERYVETIREAA—IDOIF LW R—AA A=V EEKRTBE
(%, BR-R EMVEFT:

tux@venus:~> gemu-img convert /images/sles11spl derived.qcow2 ¥

-0 raw /images/sles11spl base2. raw

ZOOAYYRTIX FTLWAR—RA AXA— /images/sles11spl base2, raw %, raw
R TIERLET,

tux@venus:™> gemu-img info /images/sles11spl base2. raw
image: /images/sles11spl base2. raw

file format: raw

virtual size: 4.0G (4294967296 bytes)

disk size: 2.8G

FLWAA=JIETTADR—ZAAA=T LB LT 0.4 GB [FERELA>TWET,
Fe. 2O 77 IVICIE backing file (R—ZA A=) DRRHBHYFHEADT, &
DAX=TIT7AINBER—=ZUI LT LVREAA—VEERTBHIENTEET,
ZHICEY, BEVDREICEDE TEBEINREBT A RIAA—I DEELEF
KTD ENTEELD MEEDOFEEKRIBICELIENTEET,

11.2.4.4 VM RAMF—R [THFBDA A= DIV M

EE EDEEICE DTS ARBT A RAVA A=V BRAN AT LAITYO VML
IF5NERARBEDNHYF T, 7=&Z2E VM RANF—/N iRy NT—oHR—k
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D EELAVGE. IOV MEEIL VM AN ET77 (L DEREATROM—DF
B& BRYEY,

Linux AT AT, =T\ D' FNNAR%EFBETZIET ran TERDT1RY
ARA—=VRDIN—=FT 123V %EIIVNTE CEDNTEET . ZHDHIE D LIEMT
ITHFELWERBED. £ 1 DOHIIBET bHhUPTWVWARTY:

FWHT11.1 /N—F71232F T, e EL TTIROIX—EvI T B T

/.

1 & Joop Jv—7) TINAREEREL, OV LEEWN—FT123 V55T
TARGAA—=IV%BI_ELET,

tux@venus:™> losetup /dev/loop0 /images/slesl1spl base. raw

2 RICRIVNLIEWSR—F43v D 081X E to8EFES AHELET,

tux@venus:™> fdisk —lu /dev/loop0

Disk /dev/loop0: 4294 MB, 4294967296 bytes

255 heads, 63 sectors/track, 522 cylinders, total 8388608 sectors
Units = sectors of 1 % 512 = 512@ bytes

Disk identifier: 0x000ceca8

Device Boot Start End Blocks Id System
/dev/ Lloop@p1 63 1542239 771088+ 82 Linux swap
/dev/loop@p2  * 15422400 8385929 3421845 83 Linux

0 TARIDEIIYAX%RLTVWET,
0 N—T4avORBtEIVESERLTVET,

3 FERDOIIILTUI—FT1avDA 7y MEESTELZT:
I AX x Rkt Y BES = 512 * 1542240 = 789626880

4 )V—TFNA2EHIKRL. STERROA 7 EYMEAIEEL T /S—F1¥avka
AELTBWT1LIRICTOVRMLET,

tux@venus:™> losetup -d /dev/loop0

tux@venus:~> mount -o loop, offset=789626880 ¥
/images/sles11spl base.raw /mnt/sles11spl/
tux@venus:™> Ls =L /mnt/sles11spl/

total 112

drwxr-xr-x 2 root root 4096 Nov 16 10:02 bin
drwxr-xr-x 3 root root 4096 Nov 16 10:27 boot
drwxr-xr-x 5 root root 4096 Nov 16 09:11 dev
[...]

drwxrwxrwt 14 root root 4096 Nov 24 09:50 tmp
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drwxr-xr-x 12 root root 4096 Nov 16 09:16 usr
drwxr-xr-x 15 root root 4096 Nov 16 09:22 var

5 YOURTERNRA=T42avITRHLT 770 2aE—LEYLET, FERDHE

HolebY UV MNfRIRLET,

tux@venus:™> cp /etc/X11/xorg. conf /mnt/slesl1spl/root/tmp
tux@venus:™> s -l /mnt/sles11sp1/root/tmp
tux@venus:~> umount /mnt/sles11spl/

FUM 112 kpartx EFIFLIET1IROAX—2D VI

1

91 Joop (W—T) TINAREREL. XUV MLIWR—FT12aVEED
FTARIAA=VBIBELET,

tux@venus:™> losetup /dev/loop0 /images/slesl1spl base. raw

2 TARGAA=TI DN—=FT 423V ERDD T NA ATV THERKLET,

tux@venus:™> kpartx -a /dev/loop®

3 FFHCHABLTBWETALIMNIT TARIARA—=V D IN—T 1423V % I

vhLET,

tux@venus:~™> mount /dev/mapper/loop@p1 /mnt/pl

8. looplpl MIERICIE. ¥V MLIEWR—F1oav D BHEEIBEL TS
TN, &A1 looplp3 EIRETDE. TARIAA—JHD 3 BBD/N—F+1
2aVEIIVNTBIEIRYET,

4 HERFBEIGLTIIYMEIN/R—=T42a IR LTIZMILPT4LIRN)

D AC—PRBENEITRVWET MEEN R DO IV N ERERRL IL—TFN
A1 2% HIFRLE T,

tux@venus:™> umount /mnt/pl

tux@venus:™> losetup -d /dev/loop®

®E

RETIUHDEFTHDBEEIE. FTNODAA—JIIT LT HAZETHER
T YOV NETR>TUIRYFERTA. INETRO>TLEDE, N—FT12avDIE
BEMBLTLEDIEA, VM T AN 2EFEBIBLTLEIGED HYUET,
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gemu-kvm ZF| A LERE~
Y DRET

RIETFARIA A= BAER (FELLIE 11.218 Tgemu-img 2FABLAETARIE
B (102 =) #8M) Lieh el RETI VARENTHIENTEELIICR
YFd, 11.138 lgemu-kvm ZF B LEERAV X M—)L] (100 R—) Tl&, VM
AN B AVZAMN=ILLTCRIATZETCOBHELITYRAIEBNLTEHLRD.
ZDETIT gemu-kvm DFEAAEICDOVWTLYHA WA 1740, ERIDEH
ICDW TR AEERLTWET, gemu-kvm DA T aviidDWTmLh—&
EBHAMIIRYTWNGEIE. =TI R—T (nan 1 gemu-kvm) ZHFHHLEI
L

12.1 EFM7 gemu-kvm DRT

gemu-kvm AY Y RIE, FEEDLOIREXN TV RZETRLET:
gemu-kvm 7> a3 v@ T4 R4 XA —O

0 qemu—kvm ([CIZEZLDATVavABEEREINTVWET, INLDHIBDELIE
N—=RIIT7DIIaL—2avaEBRETIEDT, BYIE—KHARIIalL—
LAVEIEEIEETHEDTT AT avEa I5ELAVESIZEE@ED
FRIN, Z2ITIAREITARAIAA—IVDINAE IBETBIEICRYET,

0 REILICHEALEWT AN AT LIZDWT, FDTARITARXA—J DI %
FBELEY, gemu-kvm TIEEZ L DA A=V ERITHIBRLT WET /L
TWABRA A=V TR D—EZEF T BICIE, gemu-img --help #321TLTK
IV, TARIAA=I D IRRUE, ZZTOIELAICE -drive file=AT
2avTH BETDIIENTEEY,

gemu-kvm ZFIALRE<T SV DET
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12.2 —#&M72 gemu-kvm 73>

ZDETIL, gemu-kvm TRIATESZ—RMAA T3y 0N REYI VO
Ayt AT, BEFIVIAT BRI DB FE%E IEETIERN—KRITF7DT
aL—2avBEROA T avERBNLET,

-name "X A DEFI
FARNS AT LADERIEIRELET . TIVRIDIANL (F¥Tvav) RICK
TENBIEN. VNC H—NTEIHEINET,

-boot # 7> 3>
RELERSATOREEEFEIBELEFT . KM TIEZTNETNXZETIEEL.
a' &b BATAVEATARIRSATD 1 &2 %, N1 EEHD /N—KRF12R
%, 'd'n 1 BE®D CD-ROM RSA1T75FhETNRLET, £/ 'n' H'5 'p'
IRy NT—IREFDRYNT—IT I THERLET,

7=&Z1E gemu-kvm [...] -boot order=ndc DLIICILETDE. FTTRYM
J—OhSDEENESE L. TD%E CD-ROM RSA47D 1 BB./N\—RKRF14RY
D1 HEEISENTNREIZALET,

-pidfile Z77/5
QEMU O 7AER#ANES (PID) DIREFELEI7MIIVEEIEELETT, Thik
QEMU &RV ThHSERITTELORIGEICEF T,

-nodefaults
BEE TId QEMU (&, AX Y RSA VU THICMABIBE LRWMEETEH BARMA
RET/INA RIS DWTIIERREITRWET  ZDOA T avid, 2O LD 1tkRe
B BT BI2DDEDT IS T4 I h—RPRyNT—0H—R XS LIL
R—=R PV TILR—NAREBOAVY =R E, ZFNETRDT /N1 A E@ERIC 15
ELRiFnERsndAaYFET, £, QEMU EZ4ICDWTH, BEETIE ik
INLARYET,

-daemonize
'daemonize' &lE "T—EVL" DERKT. DA TV avEIRET D&,
QEMU O 7OERN NI TSIV RTEMEST BLIICRYET, Fi ik
ZITONBREBICR ST BT UIRE AR A EDOERE IondLICRYFE
ERS
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12.2.1 EFXHLRE/N—FKOTT7

-M v DfESE
BUTY v OBREIEELE T FIARREATI Y OEEICOWT, —&
HENE T BICIE gemu-kvm -M ? #ZE4TLT <X,
tux@venus:~> gemu-kvm -M ?
Supported machines are:

pc Standard PC (alias of pc-0.12)
pc-0.12 Standard PC (default)
pc-0.11 Standard PC, gemu 0.11
pc-0.10 Standard PC, gemu 0.10
isapc ISA-only PC
p=3.G|

IRBF S Tld SUSE (4. pc-0.12 & pc-0. 14 DI DI EHR—RNLTWE
ER

-n X/,
IRAENRBICE|Y Y TS RAM DY A XXM NBERITIRELE Y., BEE
(¥ 512 MB TY,

-balloon virtio
FBICVM RN ICE|YYH TS RAM RE%2E LI 272HD., BIEURIEE
FTNNAZAEIRELET Y HTOLRIEIX, -n AT avTRELET,

-cpu CPY EF I
7OtvyY (CPU) DEFINAIITEHEBELET . HIHTS CPU ETILD —&
RGBT, gemu-kvm —cpu ? ZFEFTLT LI,

tux@venus:™> gemu-kvm -cpu ?

x86 gemu64
x86 phenom
x86 core2duo
x86 kvm64
x86 gemu32
x86 coreduo
x86 486
x86 pentium
x86 pentium2
x86 pentium3
x86 athlon
x86 n270
-smp CPU #¢

RIEILIRIZETD CPU BAIEELE T, PC Ty 74—LDIHE. QEMU
TIXB]AT 255 X T (KVM D7 7tSL—avidieaEm L-gaid
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64 EET) D CPUICHIGLET . DA T>avik, Yovh O I7 D
B.BLOCOAT7TED ILyF BRE, EDMD CPU BEENTA—49EZ (T
EE R

TEEI& gemu-kvm DEITHITY:

gemu-kvm -name “SLES 11 SP1” -M pc-0.12 -m 512 -cpu kvm64 ¥
-smp 2 /images/sles11spl. raw

B 12.1 VMZTZR,ELTSLES 171 SP1 ZFIFBLIEEED QEMU D1 R

X e QEMU (SLES115P1)

@\ SUSE Linux Enterprise Server 11 (x86_64)

&

| myzeor || Bmsmwrs || @ovorsor || @evero H ory l

BN (s 5% [v| g [on [v]| [ [ovome |v]| Ba[o-snore [v] Y]]

-no-acpi
ACPI 7 R—hEEICLET, VM T AN B ACPI AV 9 —TA R FHYT
BIBAERILTWALIRIGBE . INEEMIBEL THTEIW,

-S
QEMU % CPU 22 IEL7-REETEELE T, CPU ZEEIE3ITIL,
QEMU E=4Tc ZANLTLIEIW 32 LLIE B13Z QEMU E=8ZFI/H
LRIV DEFE (143 R—D) BEHMLTIEIN,

12.2.2 (RIBT /M AR EDRFEFHIAH

-readconfig FBE 7 71 /b
gemu-kvm Tlk, VM 2~ OREFICELOITYRSAV T TNAADEE
EHRAIEETDIRDUICTFAILD SR EARAIALIEN TEFET . BRET7
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AU -writeconfig TERTBIE A TEDIEN. FEETET7MILAERK
THIENTEXT,

-writeconfig REZ 71 /b
REDRBII VDT NAABREICDOVWT, INETF AN I7AILICEEZHL
9. I TREFELLT7MIVIE, -readconfig 2#FIHT S Z&THRMAFTED
ZENTEZET,
tux@venus:™> gemu-kvm -name "SLES 11 SP1” -M pc-0.12 -m 512 -cpu kvm64 ¥
EZT?tidgimageS/Sles11sp1.raw -writeconfig /images/sles11spl.cfg

tux@venus:~> more /images/sles11spl.cfg
# qemu config file

[drive]
index = "0”
media = "disk”
file = ”/images/sles11spl base. raw”

ZDATavEFBATHIET. BHEVDOREBYU VICEET R EEERIC
BEITEIENTEBLIIIRYET,

12.2.3 FZAMUDYTVE1LH50vY

-rtc 7> 3>
VM 4 ZN TD RTC (V794 L0070 (B5Et) DUIB S EEIEELET,
BETIE.TRAND)TIVIA LAY IIEIKRANS AT LDEDE FIBALET,
ZFDD KRN AT LDBEFHIERAANE IOV (To&ZIE NTP 4—E
ARE) EABFIEREEBSEIDOLET,

VM F AN ERARNEDEFET A RIRICEIR T 20 ENHDIHE L.
clock=host DEEEEDKHYIC, clock=vm A FE LTI,

F/zbase ATV avVAEFIRATEIET, VM AN O/Ov71CDWT 'HIRE
ADBEF 2#IBEITHIEHTEET:

gemu-kvm [...] -rtc clock=vm, base=2010-12-03T01:02:00

HALRYTDRDHYIC ute % localtime AIEETBIEETEXET A
FZHIZFVM Z 2 /Oy ERED UTC Bl (B EH 5, Coordinated
Universal Time http://ja.wikipedia.org/wiki/%E5%8D%94%ES%AE%9IA
%EA%BBYRICKET%HI5%BCHEC%I%82) MIFFERFLIIC. £E IO —HIL DEFLIEEE
TORERZICZRThEDEET,

gemu-kvm ZFIB LRI~V DEIT 119
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12.3 QEMU KB 1FBREBT /M ADE
F

QEMU DREBT V&, VM T RN ZBI{EIE DI ERIRTDT /N R %

BOLEY & AE QEMU IZERBEEORYNT—IA—RPTOvYI T/R(R

(IN=RTARIRZAT N L—/INTIVRZA4T) . USB TNAZP Fv T 0597 /\(
2 (VT IWR—=MNSUIER—N) (RIVFRATAT TINAR (T ZT7499h—K,

BOVRA—R) ICHIELTWET  F e, RETIVICH L TR AR M MR
IR T DO FNODTNAZAD YD —E (F7=IFLEB) IFELEREINT
WRITNIERYERA D ETRH WIHTET /NI RICDWTRBDRER E%
BALTVLET,

12.3.1 7Ov95F/8 R

TOvI T NARFRBI I VNICE>THRERATRABEDTY, —RHIICIISIE
BEEEITYL—NTIDRAN =T AT 4T T, —RICIE 'RSA4T" &SN F
T BEIE 1 BEIN—RTARAIRSATHERIN, T AMUD AR —
FAVT AT ANMREINET,

RIS VDRZATE -drive TRELET.ZD AF2avilidE<oy 7+
ToavhABEELTWTC ARETIEETNODIED — DA EBNLTVET 5
2R—EBEIHFEDHZEIX. a7 IR—TU% SRLUTEIW (nan 1 gemu-
kvm) ,

~drive 27> a2 @it D Y74 7> 5>

file=A X—=Y 7744
CORSATTCHERTBETARIAA—IDNRREIELET, AHiEELDW
BEIED (NVL—NTIV) RSATHEEINEDE BRALET,

if=RSA4 T4 9 =14
RIATHERINDA VI —TTARADERZIBEELE T, JREFRTIE SUSE
Tl floppy, ide, virtio ZHR—NLTWET, virtio [FELURIBIET 4R
IRSANDEKRTY, BIEIEIL ide TY,

index=O R 9 ES
TARIAVI—TIAA L TDRSATDEHLIRIIBSEIRELET (if
FT2avEBSHEHEIV) MAEEBELLWV BEIE. ARIIBSHEET
RE (BICEYYT) IhET,
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media=f&%8
ATAT DRBIEAIEELE T, disk ZIEETDE /N\—KF 1R, cdrom %35
FFTDEYL—/NT )L CD-ROM RSATDOEERICARYET,

format=14 X —JFR
BERINDZTARIAMA=—V DR EEBELTT . AEEELRVGEIE. X
EEFTHRELET IREFSTIE SUSE & gcow?, ged, raw DR XA R—
ALTWET,

cache=A}%
RSATDFvvaAE%EIBELE T, unsafe, writethrough, writeback,
none DWINMNEIRELET, ARB. qcow2 DA A—CHRDIFE L. MERE
REEBE LIZWEAICIE writeback AFHEELTLE IV, F7 none 7R R
MITDOR=I Xy ahVEWME SNdedD. Eo288RERT T avER
YFET, BLEEIL writethrough TY,

evh
TOvITNAADBEABHEIZT D=5, QEMU TIEWDHD a—khy

MEBENARINTVEY, INZFATHIET, genu-kvm DAYV RSAV A
NeLYBERICHATSE ZENTEEY,

FEZETERDEIBREEHIHYEY:

gemu-kvm -cdrom /images/cdrom. iso

EREEELN (RW) BRIKET L, FEROLIICAYET:

gemu-kvm -drive file=/images/cdrom. iso, index=2, media=cdrom

e, FTRDIIBEEZHEHYTT:

gemu-kvm -hda /images/imageil.raw —hdb /images/image2.raw —hdc ¥
/images/image3. raw —-hdd /images/image4. raw

LEREZELWVERICETETEDOLIICRYFT:
qgemu-kvm -drive file=/images/imagel. raw, index=0, media=disk ¥
-drive file=/images/image2. raw, index=1,media=disk ¥

-drive file=/images/image3. raw, index=2, media=disk ¥

-drive file=/images/image4. raw, index=3, media=disk

EVM AA—VDREELTORAMIRS AT R

BEIEARBI I VDTARIRSATINET A RIVA A= &FRLES (11.218
fgemu-img ZFI A LT ARAVEE] (102 R—) #H0) »', VM KAMF—

gemu-kvm ZFIALRE<T SV DET

121



122

NACERINTWSTARV%FRALTVM SN IS T7IE2RA3ES &
EETEXFT . ZDHZEITARIAA=SDI7AILEDRKDYIC, RANMAD
TARITINNA A BEEEE LTI,

HRAMEID CD-ROM RSATICTVERTBICIE, FERDLIICITEELET:

gemu-kvm [...] -drive file=/dev/cdrom, media=cdrom

RAMUADN—=RFTARVIT ORI BICIE, FEDIIIIEELET:
gemu-kvm [...] -drive file=/dev/hdb, media=disk

VM 2N BSRAMADN—RFTARIICT I ERTDIBE. FDTIEAN 57
FABEH IO TWBIEEBEN DIV, FAAABRANEINIE, K
ZAMAIDFINA RADIN—3 a3V THERTEET,

12.3.2 57490 T I MARETARATLAZTS
av

ZDETIF.ETFAH—ROBLUETS QEMU DA TFave, VM AT RN DY
S714HIVHE A AEEFRBLTVET,

12.3.2.1 EFFH—RDEE

QEMU Tl -vga A7 2avafIHTBEIETVM T RN DTS 74 hILRREAN
BHOETAN—RERETBIENTEEY, -vga £ 7 avTIFTFERDLILME
ERIETHIEN TEET:

none
VM H AN CEFAH—REEMIILET (ETFH—ROBLIETRVN FH
A) JENMERD VM AN IC7 IR BICIE, QEMU =4 2 Y7LV
V= EFATEIENTEET,

std
ZAE VESA 2.0 VBE ETFAA—RZHBLLE T, VM T RN TEWRT iR §
EEFELZWEEIEELTIEIW,

cirrus
Cirrus Logic GD5446 ## U LF Y MUIRETEVWERMEAERTS &£
BRIGEIHEELTEIW, ZLDARL—FT 1T AT L (Windows 95 T
IZ2E) CT.COBEDTST1vIh—RICRHIELT WET,
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cirrus ZERLBBICIE. E2EHE R VWERE%E BIEH T /2. VM KRR
H—NEVM T AN DEAT 16 Evhasa THIACLEIWL,

12.3.22 F1RTAF T3y

TEDOA T avid. VM T RN DTS5 748V B A U TR I5EA1TARD
1=ODEDTY,

-nographic
QEMU DU Z 714 WV AEEMELES . VY —ILOHAIE, BlShi
YT IIR—REBIITRDNET,

IRV % -nographic 77/ avHET RBLABEIX REIVY—IL
AT Ctrl + AH 29 &, VY —JL & QEMU E=YDHIYEZ LR EDEF]
BRIa—RAYyMIDWT, —B RRDPITRDLDNET,

tux@venus:~> gemu-kvm -hda /images/sles11spl base.raw -nographic

C-a h print this help

C-a x exit emulator

C-a s save disk data back to file (if -snapshot)
C-at toggle console timestamps

C-a b send break (magic sysrq)

C-a ¢ switch between console and monitor

C-a C-a sends C-a

(pressed C-a c)

QEMU 0.12.5 monitor - type "help’ for more information
(qemu)

-no-frame
QEMU DAV RZEMEEMIELET  ERADTRAIMNYTI—0 AR—%
MAELEWGEIZERNTY,

-full-screen
QEMU DT Z74hIVHEAETIVAD) =2 TITROIEIICLET,

-no-quit
QEMU 74V ROD 'BLS' Ry ZEmMICL. EHlRICEACONT LEHZE
EZFHEET,

gemu-kvm ZFIALRE<T SV DET
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-alt-grab, -ctrl-grab
BEETlE QEMU U1V RDIE, Ctrl + Alt 3 $TIETIIRAD 'F+7F+'
E—REBBLET. COF—DHAEDLE% Ctrl + Alt + Shift (-alt-grab
DIHA) F7=1% A Ctrl (-ctrl-grab) ICEETBIENTEXT,

12.3.3 USB 7/314 R

KVM D VM 7 2~ TRIFTE% USB T/NA REERNR T BICIE, 2 DDHED H
YEF, 1 D2 VM T AN RTH LW USB TS ZAERE (TIaLl—3av) §5
FEED 1 DIIEAMANCHZEEEFED USB F/8NM R % VM 7 AN ICEIYH TS
FHETY, QEMU TUSB F/N1R&FEAT2ICIE. T ~usb 7 FvavEIEEL
TR USB RZANEBMICTEIHENHYET, CORFA/N\EBMICLH
EEBIDT /XA R% —usbdevice 77 avTRELET,

12.3.3.1 VM SR ICHF3 USB T/8MMADITIalL—
v

QEMU TIIEZ < DFEFRD USB T/ RITHIGLTWET Y. SUSE Tid I]
1£. mouse (WU R) & tablet (9 7Lvbh) DH%EHR—ILTVET,

-usbdevice 27> 3> CEHT S USB 7/ Y1 IDESHE

mouse
RA8H7L USB YO RERBILE T, 2OFTVavIidBEETHREINTLS
PS/2 YO ZADERUEBMICLET, FEEDFITIE. VM T AN IZEITETIR
D N—RYTT7IREEA, gemu-kvm [...] -usbdevice mouse TRIRLTWZE
ERE
tux@venus:™> hwinfo --mouse
20: USB 00.0: 10503 USB Mouse
[Created at usb.122]
UDI: /org/freedesktop/Hal/devices/usb device 627 1 1 if0
[...]

Hardware Class: mouse

Model: ”"Adomax QEMU USB Mouse”

Hotplug: USB

Vendor: usb 0x0627 "Adomax Technology Co., Ltd”
Device: usb 0x0001 "QEMU USB Mouse”

[...]

tablet
TeEZIEIYF RO =V DI T EEREEFEE T ERA 9T /31 % #
PLET ZDATavIdBEED PS/2 RIORDB LU AEMICLET, 47
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Ly hF/NAZE, VNC Z7ORINENLTVM S RN 2FELTWS LS54
SEIERMARKEEE T EELE 12518 TVNC #FBLE VM AN DO
B (135 R=Y) HHAHLLEIN,

12.3.3.2 USB /SRR JL—

RZAMANCERHINEEFED USB F/AM 2% VM 2N BIICEIY HTHICIE, &
FTHRAMATANRID EF/NARID B DIFBMENHYET,

tux@vmhost:™> Lsush

[...]
Bus 002 Device 005: ID 12d1:1406 Huawei Technologies Co., Ltd. E1750

[...]

LEEDAFIE, USB FNAZRAKRANMUADNREE 2 FNNARES 5 ICEE X
NTWBIBEEDOHITT, VM HF AN AITIE FEDLIDBIN/SSA—4% IEELT
ETLET:

gemu-kvm [...] -usb -device usb-host, hostbus=2, hostaddr=5

FANDEEN Lz EIF BIY Y TR USB TRAZADEBINTVSBHLEIDVE HE
LTI,

tux@vmguest:~> Lsusb

[...]

Bus 001 Device 002: ID 12d1:1406 Huawei Technologies Co., Ltd. E1750

[...]

x

HYY Tz USB FNARDTIVNMIDWTUE T AMADARL—F 45 &
AT ALATEELATNIERS AW EISERELTEIL,

EI-I,

12.3.4 PCI /SRR JL—

PCI /RZZ)— &, PCI T/RAZICH LT VM T A~ DSDHBAIRT IR 1
BEEIRHt T BRI TY,

b3

PCI XA — ZFBETERLIICTBICE. FFHEFEVDIVEL—5DY
H— R—RDOFvTtvyh&E BIOS . ZLT CPU DFARTH AMD @ IOMMU
(F72l& Intel TEHEZAD VT-d) RIEEIEFEAMTISH S LTWARITNIE AYFHE

gemu-kvm ZFIALRE<T SV DET
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A.BEVWDIVE1— %Wrmfcu\étam\e:“ib\%ﬁ’@?&@“é IZIE. BFEVD
AT LHERMUIRMITIC PCI XA — 2B BREX

p= o)
23 SUSE TlE. IS5 7499 h—RDENY ¥ TEHR—FLTWEE A,

FhE 712.1 PCI /I RI— DEE

1 RAMATEMELTWABH—FRILICDWT, CONFIG DMAR DEFAULT ON ASERE X
*lT:L\ZSL_é:%&EEEHAL/EE?T

grep CONFIG DMAR DEFAULT ON /boot/config- uname -r°

ATV HAREINTWRWVEE I, BEVDT - O—Y DR EER
& L. intel_iommu=on (Intel CPU DIHH) £7/=Id iommu=pt iommu=1 (AMD
CPU DI1FH) Z2ZNETNEMLT LIV BMNRISBREZITRIIET. 5
EERMTBIENTEET,

2 }93(,:7]'\1 |\1,EIJ—G\ IOMMU ﬁfﬁﬁlmi‘ﬂ\ Dlu\#*nfb\égtéﬁgmubg?o Intel
CPU D414 dmesg | grep -e DMAR -e IOMMU %, AMD CPU D& &k
dnesg | grep AMD-Vi ZR{TLFT, @MHEHAINRVBEIL, bﬁb\oy\—
ROLT7T IOMMU (VT-d) ICR LT WBMNEID LU BIOS ITEMIC
BREINTVBHNEIDNETHER <XV

3 RICTAMIEIYETS PCl T/RA R &HIMTLET,

tux@vmhost:™> Lspci -nn
[...] 00:1b.0 Audio device [0403]: Intel Corporation 82801H (ICH8 Family) ¥
HD Audio Controller [8086:284b] (rev 02) [...]

ZITRAINT /N ID (LEDHITIX 00:1b. 0) EHETT ID (LEEDHI
Tl 8086:284b) #ECIELT HXFT,

4 3510 KRAMUADA—RIVRZANITHLTT NA RO E KR &£ E L. PCI
AYTRSANITE R LET,
tux@vmhost:™> modprobe pci stub
tux@vmhost:™> echo "8086 284b” > /sys/bus/pci/drivers/pci-stub/new id
tux@vmhost:™> echo ”0000:00:1b.0” > /sys/bus/pci/devices/0000:00:1b.0/driver/unbind
tux@vmhost:™> echo "0000:00:1b.0” > /sys/bus/pci/drivers/pci-stub/bind

5 LUEDHERT, PCI TNARZENYE T VM T A ZREITEHIENTEX
-3_0

gemu-kvm [...] -device pci-assign, host=00:1b.0
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p: 3

LD PCl TIRAZADMBDT/NARE IRQ ZHABLTWRIHBE. VM F RN I
WLTEIYYTEHIEIITEEF A,

Hl.'ll

KVM TliZ VM 42N [T LT, PCI TF/INMRADERY N TS5 GEMEIEIR) 217745
CEHETEFT, COMEEAFIATSICIE. QEMU EZAICHIVE AT (LT 5
138 QEMU E=SFFIFLERE V2 DEFE (143 R—) ABmAHLIEX
W) M5, FEEDIATVRERTLET:

. fEi

device add pci-assign, host=00:1b.0, id=new pci device

o ERYAL:

device del new pci device

12.3.5 ¥¥3997 /8

HLWXVYSIYTINA R AR T BICIE. -chardev A7 avaBFELIEIN,
ZDATav TR TROLIWANAERAFAHLET:
gemu-kvm [...] -chardev /Nw o T > DS 7 id=ID XFZ

IIT /Ny oT> FDL 1 7 ICiE null, socket, udp, msmouse, ve, file, pipe,
console, serial, pty, stdio, braille, tty, parport DWFNHEIEELET, X
Tes T RTDF VTV T INARITIERKT 127 XFETOHAF (ID) = 5L
BITNITRYFEREA NI COTNAREMDT NI RER BT S 7=HIfERA
LET. XY I TV R DIITZED $TA T aviloWT EFLIE~Y=a7 )L
R— (man 1 gemu-kvm) ZHFEHLLEIWV, FEEICITBBENRERAEZRLET:

null
F—=A%AEH AT TR/ T —HIEITRTEETZEITD ZDT /N1
AEERRLET,

stdio
QEMU 7Ot ADZEAE AN DF /- IIEEH DICERLET,

socket
WMARDARN) =LYy NaERLE T, path Z#I8ETSE. Unix Viryha
ERRLET:

gemu-kvm ZFIALRE<T SV DET
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gemu-kvm [...] -chardev ¥
socket, id=unix_socket1, path=/tmp/unix_socketl, server

BB, server YTXTavERETDE, Vv MIFERIFAIELTEMEL
£

port HIEELEBEAIE. TCP Y YR ERINZET:

gemu-kvm [...] -chardev ¥
socket, id=tcp socket1, host=localhost, port=7777, server, nowait

FEREOOATURIE. O—AIERDFLZT (server) TCP VY N a{ERK
LET.F7=. QEMU TIIIZMT7V MDERRICDOWT FAEITRVWERA
(nowait) ,

udp
VM Z 2N BBV E—MDRAMIZEETEIRYNTI—I NS T4v D IZDWT,
UDP ORI EFIBTELIICLET,

gemu—kvm [...] -chardev udp, id=udp fwd, host=mercury. example. com, port=7777

EEEOaTURIZ YE—PDEZM mercury.example.com & DEEFAEITA
IBRICR—K 7777 ZRE. ZOR—bEFALTVM RN ISR i@E%Z
TRVWET,

VC
#FLW QEMU FFRPIVY—ILEERLET . AT >arTRiE avY—IL
DY AXERETBIIENTEET:

gemu-kvm [...] -chardev vc, id=vcl, width=640, height=480 -mon chardev=vc]

EEOOTURIE vel EEENBREBOVY—ILE IBEEDYAXTHERLE
TAER L7=121E QEMU EZ4 D SEHEAITRWET,

file
VM SN B ATET—9% VM IRRAM—/N EQT7MILICREFELE T,
path NSAXA—YTHADEDI7MIVERETIHELIHYFET, B F8EL
774D FEELBWESIERINET,

gemu-kvm [...] -chardev file, id=gemu_log1, path=/var/log/qemu/guest1. log

BEETIE QEMU 1Z2) 7 ILIR—RENRTSLILR—M ZFLT QEMU EZ4[AEIFD
XS IITINAREERLET . TNLUAICE B DF S 79T/ X% ERL
TERTZIENTEET, F2DATavEBmH<LEILN:
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-serial F+>2787/V1 X
VM Z A DIRIEB YT IVR—RE VM KA —/N EDF S I T /8 R
(F+r>287/V1 X THRETDT/NAR) ICEGEELET BEETIE. CDEIE
TS 74HIVE—RDFZEIIFREBIVY—I (ve) &, T 571 HIE—RTR
WS EICIE stdio OERICARYF T, F 7 -serial ITIXZL DY TA T3y
NEERINTUWEYT, T2 —B5HEAWGEIE man 1 gemu-kvm % S8
LTLEEZW,

BATA4R—METDOVITIVR— EBLTEET, TRTOD 27 ILR—K
AEMICTBICIE, -serial none ZIELTLEIL,

-parallel =v7 X
VM Z AN DINZUIVR—R e RAMIDTINAR V7 X ATERELE T, 2
DA TavTlE, -serial ERICBEOT /NI RAIHIBLTWET,

(g

VM KRR M —/X A% openSUSE 7213 SUSE Linux Enterprise Server
DiE. /dev/parportN (N [FR—FES) TRIND LI ERED/RSL
IWR—RNaERTEIENTEET,

BRART3R—PETONFLILR—FEBUTELS, TRTD NSLIILR—
NELICT BI2IE. -parallel none ZIEELTLEIL,

-monitor F+>208F/V1 X
QEMU DE=4% VM RAM Y=/ EDXFASIITNAR (F+ 5087
NY R TERETDIT/NAR) ICEELET . DA TFa vy Tld -serial EEL
DT NA AT RLTWE T BEETIE CDEIFTZT71HI E—RDIH
BIZIFREBIVY—IL (ve) B, TS5 T714H) TE—RTRWSEICIE stdio DE
BRICARYZET,

12.4 QEMU TORYNI—F2 Y

-net 77 avEFETEE VM T AN ILBFBRYNT—0 A5 —T4 2D
TEEERYNT— U DIEEARTETHIENTEF T, IR A TIX SUSE (& none,
nic, user, tap DA T>avEHR—N LTWET, net 773>y 7+7
2avIiiOWT, BERL—EIXYZaTILR—Y (man 1 gemu-kvm) ZHFHH <72
Ly,

gemu-kvm ZFIALRE<T SV DET
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YHR—AIHB -net DT F 753>

none
VM 2N ETCORYNT—H—ROEBLISRe = B\ LET, IL—F /vy
FINMRTHS lo FYRNT—9 AV I—TTAADHER BT HIEHTEDL
INTRYET,

nic
FLWRYRD =49 —TAAH—R (NIC) #/EK L. IEEL- REBEO—
AILTYT Ry MT—2 (VLAN) ICHERILE T, 550 12.4.118 TRy hD—2
AVH—=TIARAN—RDEERE] (130 R—D) B FTmHALLEI,

user
A—HE—RRYNI—F VT AIBELE T ¥ LI 12.4.218 2—HE—K
FYRT—F2T ] (131 R—=) EFHMHEI,

tap
TV IREF BN —T1VTRELMAL Xy T—IMeEEZ MIALEY,
FLUZ 1243 1TV IRELFMATERYINT—F T (132 R—Y)
EBFTAHIEIWN,

12.4.1 RYMI—94 V9 —TxA X N—RDE&
e

FLWRERY NI —DOH—RZEMTBICIE, -net nic ZERALET:

gemu-kvm [...] -net nic, vlan=1@), macaddr=00:16:35:AF :94:4B@, ¥
model=virtio®, name=ncard1@®

0 XYNT—UAVH—Dx( A% VIAN BS 1 ICEFHLEIT,CITIEETSD &
SIFHBEDEDT, EICEBBICFERTZETT . COYTH T avsE Ak
$5&E. QEMU TIEBEEIETHS 0 #FERLET,

0 XYNI—UH—RICHTBEXATAT 7O EREIMH (MAC) PRLREHELT
WET, CNIEH—EREREBST. BIEELTEZEE2BEHLET,
BELSWESIE. QEMU IZEEED MAC 7RLAZE|Y YT, #EHINS
VLAN TFEHIREELRVWLIICLET,

© XYNI—UH—RDEFILEIEELZET, -net nic, model=? EANTBE,
BEVNDTSYRIF—ALLED QEMU IR BT BT RTDORYRNT—IH—K
D—EEXRRLET,

IREE A TIE. SUSE I rtl18139 & virtio DEFILEHR—LTUWET,
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12.4.2 A—HYE—RRYNTI—F2 YT

-net user A7V IVEIRETSE. QEMU A IRHETE A —HFE—RDRYIT—
OHMEEAMATEIENTEET . ZOF T vavid, HICRYNT—JE—RDEE
INABWGEEDBREETEHYET . TD/H, FERDIAYVRIAVIEWThER
CEKRICRYET:

gemu-kvm —-hda /images/sles11spl base. raw

gemu-kvm —-hda /images/sles11spl base.raw -net nic -net user

ZDE—RIEZ VM TR DSA =y NREDHEDRY NT—VERIC T Y
TAIBEWGEIEMRE—RTT BEETIE—IDT ANEDEED FFAIX
NARWMEHEMAICAR D TWSZH, VM T RN Ry RT—9 LMD RA DS
SRTEFRAFHL. IOXRYNTI—F VT E—RTE. BEE HEREAETT
7. —HE—RIZ VM KRN —/N EiICHBZO—-HILT1LIRN) DS VM TR
B'RYNT—UREH LIWGEICHENTT,

VM & 2N (Z{RAED DHCP H—/AH05 IP PRLADEIY HTAEZIFET, VM 7K
ZRY—/X (DHCP #—/\) 13 10.0.2.2 EL TPV EATEBLIICH>TWT, &
ZAMANCEIY Y TONDTRL R 10.0.2.15 IO T RL R ICHE>TWET, ssh
avVREFIATHIL 10.0.2.2 ICHD VM RAMNY—/N [T TFHOERATEHIENT

XBIFH. scp TEIIT7MIV % RANDST AN FETFAMNDNSRAMIOE—T

BZEHTEET,

12.4.2.1 A<V RS14)

ZDETIE. QEMU OA—HE—RRYNI—F VT EERET 270D FEICD

W WO DDPIRZEZEHTRLTWET,

A 12.1 #IRITEZ—YFE—FRopT—F>2"

gemu-kvm [...] -net user@, vlan=1@, name=user net1®, restrict=yes@®

0 I1—HYE—RRYNT—FUITDEEEZLTVET,

® VIAN &S 1 ICERIIEETTMAEBELRWGRIZ 0 ICAYET,

©® XYNT—URIVIICHTEOLMNYPTVWERIZIEELTVWET, QEMU £
— AN THRNT BIRICEFIAHEBETT,

0 VMZT RN ZMILIEZ/ODIEETYT . INICLY VM RAM—/NAD
BIED TRABRLABRBIEN AEDRYRT—VEDBELEMINET,

122 HEDIP FRLRGEAEIEETEI—FE—FRI,T—F20
gemu-kvm [...] -net user,net=10.2.0.0/8@, host=10.2.0.6@, dhcpstart=10.2. 0. 200, ¥

gemu-kvm ZFIALRE<T SV DET
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hostname=tux kvm guest@®

0 VMAZRMICHLTEIWETSIP PRLRAEEEIRELTCVWET, EETRY
MNRIEIBETEEI  BEE(EIF 10.0.2.0/8 TT,

@ VMTRANHMISRAEVM KRR =N DFPRLRAEIBELTWET, BEEE
1% 10.0.2.2 TY,

© WNE® DHCP H—/\H VM H RN ICHLTEIY YU TEZHRAD 16 ED IP
T7RLZAEEELEY BEEEIE 10.0.2.15 TT,

0 MHE®D DHCP H—/1\HN VM F RN ICEIYE THERANEEIRELTWET,

A 123 FupT—2FEEE TFIP aEHFHTE3I—F—RFRofT—F >0

gemu-kvm [...] -net user, tftp=/images/tftp dir@, bootfile=/images/boot/pxelinux. 0@

0 MNE®D TFTP (ETHEAMALKBERLITARETZ 77 )VEnETONIIL)
H—N\EEMILTWET, VM TN BITIE, TFTP Y —/ADJL—h F4L
IN)ELTIEELETALIN)RDI7AIVDR R ZDBFIC > TWET,

® IELEZT77M4)L% BOOTP (IP PRLADMEEREEA A—T DIGAT%A BH
I27AORINTARVEBDRWNT—IRT—2aV TELER Ih3E0)
T7AINELTTO—RFrANTBIEETY, tftp EEHIFER LB AL,
RANLEDO—HIL TALYVNIDSEEITERLIICRYET,

Pl 124 FIMYTDR—P s aeeFIHT 31—t E—RFRy,T—F20
gemu-kvm [...] -net user, hostfwd=tcp::2222-:22

RAMAIDR—k 2222 ICBEL TCP O#E#%E, VM 42N BlDR—hk 22
(SSH) ICERE T ZIBETY, VM S RN ET sshd BEIE LTL UL,

ssh gemu_host -p 2222

EANTBIET. VM A AN AOD SSH ICEEETEBEIICAYET. 22T
gemu host (&, RANMAIDKRRANGF /L IP PRLRELZET,

12.4.3 7V IREEZFATIXRYNI—F2

-net tap A7 avEIEFETDE. QEMU IZHRAMAD TAP Ry RT—0F/N( R
EVM H RN BIDFEE L VLAN Z#E#H L, Ry T—0T )y AERLET . C
DERYNT—=IA4 VI —TA R, RYNT—VAHADMDERANDSBEBTCEFET
o  CDHEIZBEETIE BMEFCET R EEEIVETY,

FTRRYINT=IT VI ER L. TN EYMERNRRYNT—T (V5 —TT(
(BHE ethd) IBILET:
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1 YaSTaOrvbA—ILtv¥9— %EIL, RUAT—IFT/V1 X > RuvpfT—IDER
E RIRLET,

2 EWEMUTCN—NOLI T T7O0 AV RIEREFT, 94V ROAERW:
S F/INSRELE ODROVvTIIV)ARNT TV BBIRLET, BIRAITA-
e R~ EHLEY,

3 FMICIP PRLAZEIYYHTEN ELISEETEIY Y TEIERIRLET, &
T MWETHNIERBDORY NI —IREEITHRWVET,

4 TN X DY T T Ty DICBILEWN A —Y Ry MNTF/RA R %
EBIRLEY,

B 122 YaST 2f[FLERVNT—2T ) v DERE
o FYRNT—IH—RDERE

—# () TELZ (A) TV P ERT A

) PRLZERE LW (F R EEE)

* ZEIPTELA | DHCP v /a4 L 6 MFEHTH DHCP v
B IPTRLA
EIMTRELR
BE vIPTRELA Iyl
A0 (D)
~N7 Frtil (C) - 3 s (N)

IS AN ZLET BEICREFADT /NARET DI BIMLELIELT
WBIHEIE. ZDEDHREAYE—IDNKRIINDDT, #/7 2HLET,

5 OK =L TEBE R AR ELETY, FEEDOLIICANTERE, TUvIHERIN
el EHRRTDIENTEEY:
tux@venus:™> brctl show

bridge name bridge id STP enabled interfaces
bro 8000.001676d670e4 no eth0

TROYYTIRI) TN aFERTEIET FHUERLEZT Yy 109 —Tx4
ZbroICVM Z AN Z8EiR I B ED TEXY, FEEDIBDWK DN, root D
MERDN BB LD, sudo REDHHAZEFALTEITLTWET,

gemu-kvm ZFIALRE<T SV DET
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p: 3

BB, VM ARAMF—/N Al tunctl & bridge-utils /v —ID (>
AR=ILEINT WBIZEETHRLIEIVW AV ARM—ILEINTULRWG SR,
zypper in tunctl bridge-utils A¥YRTAVAN—IL%&E TROITENTEE
ED

Hl.'ll

#!/bin/bash

bridge=bro@

tap=$(sudo tunctl -u $(whoami) -b)@

sudo ip Llink set $tap up®

sleep 1s@

sudo brctl addif $bridge $tap®

gemu-kvm -m 512 -hda /images/sles11spl base.raw ¥

-net nic, vlan=0, model=virtio, macaddr=00:16:35:AF:94:4B ¥
-net tap, vlan=0, i fname=$tap@®, script=no@, downscript=no
sudo brctl delif $bridge $tap®

sudo ip Llink set $tap down®

sudo tunctl -d $tap®

0 TYVYIUFNARDEZRERRELTVWET,

0 HLWTAP TNAAREER L AV T MERTLTWRI—HICEYHTT
WET, TAP TNAARIFRBIEPTIaL—ay BLIRE) TLFEAS
NBRERYNT—IFNLRTT,

© HFLLERLIE TAP RYRNTD—DA V9 —TARAEBMLTWET,

0 FHLWTAP XRYNT—UAV9—TAZADEMICRZET 1 WRED Figs
TR>TVWET,

0 FHLWTAP FNNAR%&E RYNT—0T )y br ICBIMLTWET,

0 ifname= HT7A T avT . TYVyIIFERTS TAP Ry hNJ—94(4 V49 —Dx
A ZADZFIEBELTVET,

@ qgemu-kvm BARYRNT—H T )y |THEERR T BRIIC, script & downscript D
E%E ERALET, VM RAMN—/N DI7MIV AT LARICIEELIZRI) S
A BEETBE RYNT—0 Ty I ADEHEN TR NBFIIC script T
BELIZRVY TN Ry NT—VRIEBED R8T L7 downscript TIEE
LERVY TN, TRENRTLET . CNSDRVY TN EFIETEZET,
TUIBID XyNT—I T INA RERELIZYRREABLIZYTEHIENTE
AL o TWET BEETIL /etc/qgemu—ifup & /etc/qgemu-ifdown M
29 TFREEFTLET., F7-. script=no ¥ downscript=no #IEETDER
DY TMIRITINRLARY, TYy D BEYDIEXIEBIRIC TROIZEIRYE
ER

0 XRYNTI—UT)yT brd hdS TAP AV 9—TJx4 % HIRLTWE T,

0 TAP F/INAR%E'F IV REICBITIETVWET,

® TAPTNNARADEREEHEELTVWET,
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12.4.4 vhost-net 2§ L7=RYNI7—O DT
9€5L—>ay

vhost-net EVa1—J)LAEFIATSEIET, KVM O BLURBIERYNT—I RSN
DMEREE LIFBENTEE T, 2NICLY, RYRNT—VDEZETERIL—TvE
DIERAEEINTEXET,

ZDEI2—IEFIBTBICIE. FAMITEMELTWBH—RILICDWT,
CONFIG VHOST NET A EINTVWT. A—RILARE L LLIZED 2—ILICH->T
WBZEEERLET:

grep CONFIG VHOST NET /boot/config- uname -r’

= BARICTAMIADA—FILTE, CONFIG PCI MSI AR EINTWNBI LA
FLET:

grep CONFIG PCI MSI /boot/config-"uname -r°
WA DEEDE-INS HEIFTEOIAVYRSA VDL, vhost-net RS
ANEFMBALTT AN REEILET:

gemu-kvm [...] -netdev tap, id=guest0, vhost=on, script=no
-net nic,model=virtio, netdev=guest0, macaddr=00:16:35:AF:94:4B

ZZ T, guest0 [E vhost FIEIDT /A1 RT3 % #BIXFEIAEIEELET,

12.5 VNC 2RI L7 VM 7R+ DO
=k

QEMU 5@ %, SDL (B TS5Y M 74— LIS LIE=TIVF AT AT S4T51))
DIAVRIEEAFIBLTVM RN DTS 714 hIBEHEH%ERRLET, -vne
T avERETEE. QEMU ICHLTIEELK VNC TAR T L1 %2E5%11%
SOTIBETHIENTEEF T , NICLY. IS5 T714H07% HA% VNC yoay
RICEREIBBIENTEET,

Vi

QEMU DR~ % VNC Evava N LTEEXLTWAIES, —ushdevice
tablet 77/ avaEIRE L TEEATR2LIEOIN BIEELYPI<ARYET,

F7- BED en-us (REE) UADF—KR—RLAT7OM s FHLEWVESIE. -k
FFavEFRALTIEELTEIWL,
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-vnc DRVDOYTA T avid F7 X 717 ODETRIFhIERYFR A, -vne 7
ToavTIE,. FERDEIR TART LAEEIBETHIENTEET:

RAMN: T4 27T A
RAN TEELLERAMND T4 AT LA TEELETARATLIESHD
DERDAHEZFITET, VNC £y arTRIHTS TCP R—MIES.
TARATLA THRELLESICH5900 2B L BERYET, KRR M %15
ELLGWEE X ERDRANDSD EiZZ T HITET,

unix:/N 2
VNC H—/8F Unix RAM Yy ML DERLITEZ I FITFET, /3R 7
7T2avTlE, Unix YTy NDIBFIEIRET DI ENTEET,

none
VNC H—/\#ae b IhE T, H— "B HIFEBLARWVELIITRYFE
T, EERIC QEMU E=9D5 VNC Y —/N\%ERENITEIENTIET L
IE B35 QEMU E=S5FIFLARIE V> DEFE (143 R—) 58
FALTEIN,

tux@venus:™> gemu-kvm [...] -vnc :5

(V547> MAUT:)

wilber@jupiter:™> vinagre venus:5905 &

123 QEMUVNC v>3>

@ - QEMU (SLES115P1) - UE—PFR b Ea—T
TouM) RRE) BT Fus—SE ~TH

&l x | £ | & 5] =]
= [s1b=-] TRAPY—2 APU—LavkEES | S AOEE FRGH ChlAlDel 2385

.. SUSE Linux Enterprise Server 11 (x86_64)
|

&

| mezer gmenrs || @y || @Frvtae way( l

M (gx@E0 |v] o5 e |v onome |~ | B [a—snare | v| afN

KVM ZF B L7 Rt



12.5.1 BB %HRG9 S VNC &

BEEED VNC H—/NERE LR =2 <iThWVWEF A, EROHITIERYNI—S
IC HBEBEDRADS EEDI—HFHEHKLT QEMU @ VNC Eviavs
BE 22N TIET,

VNC DISAT7 YN/ =B DEHTIE FRLBRLRILDEF1) T15RET

L_tb“’c%ia“o QEMU @ 1 DDAV REANTBEIFT/NARAT—RTD #%
’fﬂ% RETDIENTEDITH, x509 SEFAEARTELY SASL ICLBEEE
7& ﬁfdﬁDﬁ_U %Eé&o)ﬂlb uEﬁ/ﬁ%%ﬂ%ébﬁf;UTéL—tb\—c%i_a_

x509 DEFFAZARICDWT. 3£ LLIE A.2I8 X509 547~/ H—/\GIEAZ
DER] (158 R—V) B HALLEIN Fz. VM RRAMN—/N E9SAT VR
BITD x509 EEBAZ DB EAEIC DWTIL, 6.2.218 X509 SFRAZAFIALT
JE—KR®D TLS/SSL ##% (qemuttls)] (53 R—) & 6.2.2.31 [IS5AT VD
BREERET AN (55 R—V) #BFHmHLIEIN,

Vinagre VNC Ea—7 TCIEBERIRIEANZALICHRLTWET, ZD7H. T
HRDEIBRFTVM T RN DTS T4 AIVHEANERETHIENTEET, DA
T, Y —/\SEBAEZ TH D ca-cert. pem, server-cert. pem, server-key. pem A%
RAMAID /etc/pki/gemu TALOMICEBEINTWT, 77147 MUDIIERE
E7Z47 VMDD TEEDGAICEEEINTWSEDELET:

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

A 125 /YT—R585

gemu-kvm [...] -vnc :5, password -monitor stdio

VM S AN DT S574H0IVHE 7% VNC TARTLABES 5 & (BFIE 5905 F

d’3 NafFER) ICRELTEELET, password 7473y TRY Y FILiaN
—RR—ZDFREE A EZRELTVWET  BEIETIH/NRT—RE AR EIN

TL\Eb\T_&)\ QEMU E=#H'5 change vnc password A<V R TEREAITAL

9

QEMU 0.12.5 monitor - type "help’ for more information

(gemu) change vnc password
Password: sk

B, T TlE -monitor stdio 77 avAaIEELTVWET A, Thid QEMU €
:’97&‘”&5‘—2?67‘_&) AR DEEELRITNIERSRWEHTT,

gemu-kvm ZFIALRE<T SV DET
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B 124 Vinagre TDEFFS 1 707"

B 12.6 x509 FFHFZE5

QEMU VNC H#—/Tl&, £y>a I LT TLS OBES{E%REL. x509 ZE
BILL LRI ERETDIEDNTEXT T —NEIFAT UMW L CEERE % &
KU, EDILBAE 2R (FINS EAERATLRS (CA) DEEEAE RS L b ETIREE %
TRVWEY, ZDFHEIZHRAOERKENAEINTWSLIRERRIET
MALTESIW,

gemu-kvm [...] -vnc :5, tls, x509verify=/etc/pki/qgemu
B 127 x509 FFBHESE /YR T— R5E4AF

DSATVMINTZ 2 BEEBORITET IV EEETLEMNT, TLSHE tx509
SERBAZEERARICINA T /NAT—RICL B A A EHEDRIENTEEY, T
DAYV READLIZE. QEMU E=Z4TENTIC/IRT—R%EE Elfcvﬁm.

gemu-kvm [...] -vnc :5, password, tls, x509verify=/etc/pki/qemu -monitor stdio

A 128 SASL i

B HERELE¥ 1) 718 (Simple Authentication and Security Layer (SASL))
A=y NTONINICBIFBRTEET—I X2 T DIL—LT—) T
9, PAM, Kerberos LDAP 72 & DA N =X L= HAEHETHEEL

9, SASL TIIIMB DT —IR—REF O TWBHLHEATH D70, Eiik] tm
aA—H PHIVME VM RRAM—/N EIC (Unix @) AV RELTHEET S0
EiEx HYEEA,

BB ¥ T4 LOEBMNDS, SASL FREEZF AT ZHRIE TLS BES & x509
BAERRA ZHHAEOE THEALTEIL

gemu-kvm [...] -vnc :5, tls, x509, sasl -monitor stdio

12.6 VirtFS: RAMES A NDRETD 7+
WIHE

VM T AN 3B E. DB SN ARBETHELE T, AEVSEEITRBDOEET &
ELET L. CPU R T7MILY AT ALICDWTEERICEIY Y TONET, TTA.
VM IRRAR Y= DI AT LD—ERDEHETEIET. BEBICHEE O
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T YRR TES O RBILRREZLYRRICERATEDLIIC BRYFT,
CIFS % NFS RED LR RYNT =V T7AIIN Y AT L%ZFA LTHRERD LIS
TN EHBTEIEELTEETA . INSOBEIR REBIEAICESNTVLSED
TR EREEPHERICKEI LB’ HYET,

KVM Tl VirtFS EMEENS (FEICE>TE 774V AT LINRRI—] &
HEIEENZET) (LD D RBIEINY—ILAEERINTUWET, VirtFS (##
LURIBIEINT=T7MI P RATLDRSANEFERTE0. 5 AMIDT ) r—
2AVDITAIN DRTLETOAVI T INA ZADBRIEICERR LY., ZDRERAEMIC
TZAMANIC RLIEYTBEOBNIBAELIENTEET, VirtFS (& Plan-9 D3Ry
ho— ZFObINAEFAL S ANRANETEBELEY,

VirtFS OFERFIELTIE, FEEDEDIBREDHLHYET,

o« BHODT AN SE—DHEIANSITIEALEY S ANETEETS 77
IV AT LERBELEYTZEM,

e W—RIFAI AT LELTEIY Y TTWAREBTARV%. 7 ZANMAID REIRF
ICEERR T2 RAM T4 RVICEB ST 2281,

* VIIRRERQREDH T BE—DRAMUDT7 MV AT L BRBOBRE ICHZ
HIBIIBAMN—TH—EZ,

12.6.1 83

QEMU Tl&. VirtFS OEHE(F 2 BEDT /NARAELTREINTUVET:

o RANEHZANDOETT ORI AYE—I0F—4%5PYEYTSD virtio-9p-
pci /N2

o TPV AT LADEECEFA)TAETIVLRE . I7MIV AT LD TO/NRT 1
IBHRERIRT 720D fsdev /81 R

B 129 VirtFS 7B LIEFIMYD Z74 I R TLDLNET

gemu-kvm [...] -fsdev local, id=exp1@, path=/tmp/@, security model=mapped®
-device virtio-9p-pci, fsdev=exp1@, mount tag=v_tmp®

0 ANHENRDIFAILYATLIZEIY Y TEHIF

0 ANRANKRDIFAILATLADKRANMIN/ISZ

® FATA EX1YTAET I, mapped (& S AMAD 77V AT LDE—
RENR—ZIw2aVaRAMAERBILTRIELE Y, none |& T/ )L—] &

gemu-kvm ZFIALRE<T SV DET
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Fa2)FTAETI EEEN T AMUADT7AIVICTRH L TEREL 2/ —3 v g
VERE, RAMUICERLET,

QO -fsdev id=THRELL. 2ERRDI7MILI AT L 8HIF,

6 HAMUTIZFANVRTFLERIVINTBEBICERTE. YIVNYY,

AEINLT7ANSRT LG TAMUTTROLICLTIYIVNTS ZEATE
3
mount -t 9p -o trans=virtio v _tmp /mnt

ZZ T, v_tmp (TIE -device mount tag= TIEEL/ZYIVNY T %, /mnt ITIEAD
EINTWS 771 AT LD IV NEAEELET,

12.7 KSM: A METDAEYR—IH
"

H—RIVE—R—IE K (Kernel SamePage Merging (KSM)) &, #8070
TR TEA—DR—IDEFEELLGEIC.TNOEZHEITBHD Linux 1—
XD HEETY, KYM D5 AN Linux D7OERELTEMET BEHEATHS
7e8d. KSM (A —/"—OIv hDOHEEAFIA L TLYURIRMAXAEYEERE 171D
CENTEET, TDLEOH. RBONIAT)ATERDORET VEIHE SEIHNE
DHDLIBIBAIC, KSM IERR N RFERERYFET,

KSM ZFIA 9 5ICId. FROFIRERELET,
1 FTEBFEVDA—RILT, KSM AEELINTOBHEID R LET:

grep KSM /boot/config-"uname -r°
CONFIG KSM=y

BHEVWDOH—FILT KSM BEFEINTWNBIRS. /sys/kernel/mn/ksm 51
LORNJLLTICTRDE D% 71V FELTWSIET TY:

ls -l /sys/kernel/mm/ksm

total 0

drwxr-xr-x 2 root root 0 Nov 9 07:10 ./

drwxr-xr-x 6 root root 0 Nov 9 07:10 ../

-r=—r=-r-= 1 root root 4096 Nov 9 07:10 full scans
-r——r-—r-— 1 root root 4096 Nov 9 07:10 pages shared
-r——r——-r-— 1 root root 4096 Nov 9 07:10 pages sharing
-rw-r--r-- 1 root root 4096 Nov 9 07:10 pages to scan
-r——r—-r-— 1 root root 4096 Nov 9 07:10 pages unshared
-r=—r--r--= 1 root root 4096 Nov 9 07:10 pages volatile
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-rw-r—-r-= 1 root root 4096 Nov 9 07:10 run
-rw-r——r-— 1 root root 4096 Nov 9 07:10 sleep millisecs

2 KSM OHBEDNBMEINTVBHEI N EFRRLET,

cat /sys/kernel/mm/ksm/run

LEROOAVVROETHRD 0 THo/2BEIE. TERDIVYRTEMILETS
ZEDTEET:

echo 1 > /sys/kernel/mm/ksm/run

3 HElE KYM #FBLT . EHD VM 5 A~ #5471, pages sharing &
pages shared DNBREMHEELF T /cEZAIETEEDLIIC BYET:

while [ 1 ]; do cat /sys/kernel/mm/ksm/pages shared; sleep 1; done
13522
13523
13519
13518
13520
13520
13528

/sys/kernel/mm/ksm/* 774 L DEBKRICDWT, FELLIE /usr/src/Linux/
Documentation/vm/ksm. txt ZHFHMH</ZI (kernel-source /Ny —URICH
UEY),
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QEMU E=4%FfIALERE~
SYVDETE

QEMU "EFTHRTHNIEE=ZFTVY—ILDREIN, —FEDONEFRENT
BEE BRYF T, E=4AVY—ILTOIARVREFIATRE BEh DA RL—F 1V
T AT LDRENR) L—INT AT AT DR A& ITIRoY, RV =2 oay kv
YOV RTF—HEFELIEY. TOMRE T VICE TN DD DEIHAETARIT
& N TEZET,

13.1 ®E=H3AYV—=IADF IR

QEMU DSEZAOAVY—ILICT IR SITIE, Ctrl+ Alt + 2 23 LE T,
QEMU @ E=4#aVYV—ILHhbiRIFI=EWESI, Ctrl + Alt + 1 #HLET,

AVY—ILDOFERRIANILTERIIELWEEIL, help H? AV REFIFEL

FI.FBHEOIATVRICHLTAIL TR RRTDICIE, help Tv M DED
ICAABALET,

13.2 AN AT A DWTOIFRE
=

FAN ZAFAICDWTDIEREIEBTSICIE info 7Y 3> OV REFIA
LET MEATVavaiEEETICRT I FATRALT TV avo —BEIrR
RINFET AT avTEomLEVWERAIEELET:

QEMU E=#%FBLIRETIVOER
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info version
QEMU O/N\—2 3> &RRLET,

info commands

FIEEREZD QMP vV RERRLET,

info network

XYRT—IDIREERRLET,

info chardev
XFvSU9TNNARERRLET,

info block
N—=RFARIRSAT7AvE1T1RIRZA4T, CD-ROM RS47 #&. 7
OvITFNA R DWTDIERERTLET,

info blockstats
TOvITFT AR DWTDFRAHIAHS  EXAHTEHEHRERTLET,

info registers
CPULYR¥9AEFRRLET,

info cpus
FIATREAR CPU ICDWTDIEHRARTLET,

info history

ARSIV DOREREERRLET,

info irq
FYIAAICET HIREHIERERTLET,

info pic
i8259 (PIC) DIRREARRLET,

info pci

PCI ICEA T 21E#HERRLET,

info tlb
RAEAE)EWIBAE)DYYEY JIERERRLET,

info mem

BWRREBAE)DYvEV TIEHRERTLET,
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info jit
HAFIvIAV 1S DIERERTLET,

info kvm

KVM DIE#HREFRRLET,

info numa

NUMA OiF#ERT=LES,

info usb
7 ZMAID USB F/N1 ADIERERRLET,

info usbhost
RAMBID USB /N1 RADIEHRARRLET,

info profile
TO774VIEHRERRLET,

info capture
Fv T Fv (A —T 17485 BHRERTLET,

info snapshots
BHEREINTVWBRETSVDRFYTIayMIDWT, ERERRLE
ER

info status

REDREYY VDERERRLET,

info pcmcia
PCMCIA DIRREERRLET,

info mice

TAMUADEDI IR AR NEZEL TSI E RRLET,

info vnc

VNC #—/NIFHRERTLEY,

info name

REDREBY VBERTLET,

info uuid
BEDRE~YS VD UUID #RRLET,

QEMU E=#%FBLIRETIVOER
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info usernet

A—HRYND—DDRYIIERIREERRLET,

info migrate
?']/7‘1/_:/3 ‘/47%%7&%:28_? Lij—o

info balloon
NIV—=U T NRAZADERERRFLET,

info qtree
TINAZADKREEERRLET,

info qdm
gdev TRNAREFILY ANERRLET,

info roms

ROM DR~ LEY,

13.3VNC /S_AT7—RDZEE

VNC D/R2T7—RAEZETBICIL, change vnc password I RAEAHDL.HL
WRRAD—R% AALET:

(gemu) change vnc password
Password: sskskkskksksk
(qemu)

134 FISMMADEE

DOA—=INTIWAFAT T INA ZTEBREINTWBT /NI 2R 77/ )L &R (BRY H
9) ICIE, eject 7V XE ARV RE FIRALEYS, -f A7 avaiBETBE.
RRFIRAERYH LE RITLET,

JL—INTIVAT AT (fe&ZIE CD-ROM 7RE) DATFT AT R AT,

change 7/V7/' X & A<V R&E FIBLET NV ALA—NTILATAT DTN LI,
info block YR TESTEET:

(gemu) info block
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ide1-cd0@: type=cdrom removable=1 locked=0 file=/dev/sr@ ro=1 drv=host device
(gemu) change idel-cd@ /path/to/image

13.5 F—R—FETIORADRE

EZAAVY=IIDS, F—HR—RPIIRAD ANEBRUI TR ENTEFT, &
X BEVDITST1HIN - AV H—T( R (GUI) DMELRILIRF—ADD
HAEDLEE BEVWELTLEILOIAGE (FEZIE X Window TO Ctrl + Alt +
F1 7%2&) 14, sendkey F—/F IV R THF—ANEEETIIENATEET:

sendkey ctrl-alt-f1

F—IEEFTaVTCHERATEZIF—EZDO—EARRTBICIL, sendkey AV R%E
AALT Tab #3BLET,

YOREHIELZWGEIE, TEROIY Y REFIRATHIENTEET:

mouse move dxdy [dz]
dx, dy TEETDIEEZEICNIADRI VI %FEILET, dz IFEEIEET.
20— IVR1—=ILDBEFEHIEELET,

mouse button &
ROARYVDIREEZELET (1=ELRY Y, 2=FARKIV, A=HKRI>V),

mouse set 7 >F v X
EDIIRATINA ARV NaeZ IFTBEN AR ELET AV TYIRATIBE
TBMEIL, info mice ANV RTHREBITBIENTEET,

13.6 FIAAEBSAEVROEH

-balloon virtio A7 avaigELTUREBY IV %EEIL. BIEURIEL/NL—
VFNNAZDEME LIS A BBICXE)EQEY Y TALERTS JEHNTE
FT NN —FNAZ2DEMEITDOWT FELLIE 11,118 Tgemu-kvm ZF|FH L7
EERAVAM=IV] (100 R—=) HHFHALLEIN,

NI—UFNRARICETRERAEE=YIVY—ILHTRERLEVWEER. EDOF

INAZAD BPHICHR>TWBDODEHIBTL-WZEIE, info balloon YV R&F]
BLEY:

QEMU E=#%FBLIRETIVOER
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(gemu) info balloon

NIV=U T INAZBEICIE>TWSIH L, balloon X A/Vr f AT/ REE
TLT XA BEYEDEIY Y TEIBETHIENTEET:
(qemu) balloon 400

13.7 RIS VDOAEYVY VS

RIETIVADAE) ZT ARV —IVEAIRFLLZWG S, TEEDd
YURERTLETY:

memsave 7 AN L XYL X771 INE
REAEYDYVTHIEEL: AL X DSREBL. 7 X TIRELEYA
ARG Z714/E DI7AIVICRELET,

pmemsave Z NL XY 1 I 7 74 INE
MIBXE)DYVTHIBEL 7L X DOSRBL. 7 X TRELLYA
ADPENF Z 7105 DI7AIIIRELET,

X/ 7#—vv PP TPFNLZ
REAERYDY VT % 74—V ;b THRELLEFEAT, ZALX DTKL
ADSBIALET, 74—V A X 3 DDIRSA—IHSIER SNDXFFI
T 0> P17 X HIRELET:

oM IR I TINEEHERELET,

F1TIE. x (16 #EHD), d (FFS4E 10 #EH), u (FSEL 10 £2), 0 (8
), c (Fv30%), 1 (TEVTSHE) DVWThHZEELEY,

Y7 XIZIE b (BEYR), h (16 EwR), w (32 EYR), g (64 EvR) DWTh

EIRELET, x86 IRIETIE. h P wld i #HEETDIEEHTE. ZDFEIE

TNTN 16 EvR» 32 EVhDO—R SE YA X5 BIRTHIENTEET,
xp/Z#—vv AT FNLX

MIBAER)DY VTR 74—V P THRELELEAT, ZALX OTRL

ADSBIALET, 74—V A X 3 DDIRSA—IMSIER SNDXFF

T o> MY 7 X ER/ELET:

Zo2 IR I TINBHBHERELEY.
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A= ITIE, x (16 EE), d (RFSAFE 10 EE), u (RFSEL 10 #EH), o (8
), c (F¥309%), i (TEVTZHBE) OWThHEEELET,

#4 X1l b (8 EWR), h (16 Evh), w (32 Evh), 9 (64 EVE) DLWFh

MEIBELE T, x86 IRIETIE, h P wid | ZHELTEHIEETE. ZDHZEIF
ZNEN 16 EvhP 32 EVhDO—RN R YA X8 RTBIENTEET,

13.8 (RAEVIVDARFYTay NET
55
QEMU E=4%FALE=RFv T oavNEBOMEEIL. SUSE TlaRIC ¥

R—=MILTUWEEAD, TERDBERITHEDAETRILDEDTHBD, 5t
BAD#HITE>TWBEDTY,

RISV DRFTyToavhEld, CPU S RAM DRE, BLULTOESAH
AR TARAVDARBEEST . ZTORATORERREII VY DREERIFT S
T=ODMHEHEA TTAREYI VDR FyToay MEREAFIATBICIE. ke
1BUED BEINE (VA—NTILTRHRW) EXAAFRERTOVIT /NI AN
WHET, ZOT1RV1E gecon2 X THEEL W ARITNIERYEEA,

ATy Toay e BEVDRET I VEREDRETRELTEILWGEIC
BRI HEATT cEAIERBY —/N\ATRYNT—IH—ER%EZEL. TD
RERODREEZ FELTEVWT 2<ALCRREBICREET LWL BIFEICH A
LET, FRFTyvToayME AHNLERHARIEETROTVYM AN ERELE
ICIE T LEILDARIEETADILDIRIGE . FRNCWSLAREBYIVOER%
ZEELTHS ZOBRTONYITY T ERTEELOBARICEFRTIIEN
TEEY, COETRAIEDOLORGEICOVWTFIEAEHRBLTVWET  ZEDL
SHBBAROGEI. 11.2.318 lgemu-img ILEBRIBYI VDR Ty o avhE
]| (106 R—) Z#BFHmM;ALIEI,

QEMU EZ4 T ATy T ay BB IIDICTERDOLO RV REFIBY
3 ZEDNTEFET:

savevm FFI
ZE TR LEERI T HLWMREES S VD RFyFoay el LE
T RBAZDAFTY T avhhEELLBEIF. LEIINET,

loadvm Z57
ZEI THTFLIZERIDRA Ty TV av g A »HET,

QEMU E=#%FBLIRETIVOER
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delvm
RETVDRFTYTavhaEIBRLET,

info snapshots

FATEERRFY T ayMIDVWT IERERRLET,

(gemu) info snapshots

Snapshot Llist:

) 1] TAGO VM SIZE® DATE® VM CLOCK®
booting 4,4M 2010-11-22 10:51:10  00:00:20. 476
booted 184M 2010-11-22 10:53:03  00:02:05. 394

logged_in 273M 2010-11-22 11:00:25 00:04:34.843
ff_and_term_running 372M 2010-11-22 11:12:27  00:08:44, 965

ATy T ayhDHHES T BEILEHNICINEINSETT,
2Ty T oayhOEBAXFEITY, ID ZABICE>THEAPT WIS
L DEFAET,

AT T ay kN EETETARVEEAERLTCWET  RITHDT T
Dr—oavh §ETEIAE)HAZXDKRIITNIEREIWVEE, Ry
2avhDHAXE KEKRYET,

2y FoayhaERR L-BEEZRLTWET,

RIBY > DRFEHIEAT 2REERLTWET,

@O A wp —

®

o
(5]

13.9 (REBTIVD—RELE (HARY
K) &

TEICRTIAYVRD . ZNEFTNREBYI VE—FEIE (TARVR) IE72Y B
Y TBLEHLDEDTY:

stop
R~V DEITE—RELE (FYARVR) LET,

cont
RE<TVDOERTEBRA (LYa—L4) LET,

system_powerdown
TV LT ACPI vy MOV BREEELET . EFEDTIVTEIELD
20 BRRNYNAUTEMEIRYET,

qF7/=iE quit
QEMU ZBNRFICHR T LET,
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13.10 471 L—>ay

SATRAT L =23V NBIE FEDIREY YV E—ADRAN AT LD

D

RAN AT LTI BODEHEAT, TAEE—IERIIEAHYFHE

Ao BATORBIFEARNITAICEETEET L AV TFVRAREDEHT—H
B8 BT e TR EBTEXT . BB . BITHEBTRDERAMIRALT —F7
IF¥T HBIENBEOTY A AMD & Intel 7—F TV F v DETEHITTE
3

FATIATL—a v DEHIZTTROESYTT:

RISV DAA—=V I BITTEBITEDOEA D ST I EZAARETRITNIL
BYFEATEZEHBD NFS TARVBREICEBRBEINTWSIHERED
HLET,

AA=IDTALIMNE BADKRANCALCSRCEREINTWSLEAD HY
i_a_o

AADKRAMIECH TRy MRICEELTWRITNIERYEEA,

BATITERITERDT AME WTNERLUAFETEHINTWRIThIERYEE
Ao

FATRATL—2aV I TEDFIRTITRWET:

1

2

FTIIRITTOREBYI VZEBERDRREICLETS,

RIRIEY D V=B ATHRDERANTREI L, —BFELEITTRITEZFFITS
N3 E—RICLET . EBFFO/NSA—FIBITTDHRANBLEDDIFH,

-incoming tcp:/P ZNL X :F— P, HBINTIEELXT.IITIP ZHAL
X W ZATATL—2a v DT —9%5% 3 F35 IP PRLA%E, A— A I
& TCP R—hE2ZFNZFNIELET, IP PRLRIC 0 &2EELLBE I REE
IIVNEBRTDAVI—TIART FATRATL—3vaZIHFTBEIITAR
YEd,

RICHEITTTDRARNTEZYOAVY —ILARTRIE, migrate -d tep:B775%
IP PRLR:K—, AR ANBDLT BITIEEERIBLET,

4 BITRRAERTTBICIK. BITTORAMIBHBZE=ZFAVY—ILD S, info

migrate AV R&EZEITLET,

QEMU E=#%FBLIRETIVOER
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b BITEEEX v L T2 BITTTDRAMIHZE=FAVY—IL DD,
migrate cancel V¥V RAEZEITLET,

6 T BITEETORAYIIVI(L (—ERFEIEER) 28T T 51T,
migrate set downtime ## A<V REEITLET,

7 BITNBRORREEREZ [/ MEW] OB TIEET BT,
migrate set speed Z& AV RAEETLET,
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A1 BLURBIERSA /DL A=)V

A.1.1 Microsoft Windows* A® virtio K51
INDAV ANV

Microsoft Windows IRIETIL, 1V AM—JL BRI LURIBILDORSA N\ &R ET
% ZEETEF A NI AV AN ILDOBRIRLURIBIE/N—RTA RIS i#2
BLLHELTE IEEINTLEILOHTT, ZDDH BEURBIERS A/ 1
ZAN—JUiEHD Windows BRIBICRH L TGEMTBZEICRYET,

TERDFIETIE. AV AM—=ILEHD Windows BNE—D IDE N—RF1 2RI EIC
FELTOWT Ry NT—=OT7HF THN 1 REFEREINTWSIGEEREBELT W
F9 ., Windows EIFD virtio KZANEEE ISO 1 A= kvm /3w —I NI
BFNTVWT, KVYM KRKRD /usr/share/qemu-kvm/win-virtio-drivers. iso
ICEEEINF 9, 8.418 Virtual Machine Manager ZFf|fAL7=70vE1T 12
V% 7-1d CD/DVD-ROM AT 47 DEYH LERHE] (83 R—2) D FIBEICHES
T, ISO A A=V HREITIVAD CD-ROM ELTHRELTLEIW, BHEVDIR
BT UH CD-ROM T /\A ZADEWNEREICIR>TWBIHEIE, 8.218 [Virtual
Machine Manager % L7 CD/DVD-ROM F /31 ZMD3EM ] (81 R—) %
SHBLTCD-ROM 7 /X1 2% 2 BEDRSATELTEIML TS,



Windows T®D virtio K517 D#H
Windows XP 32 Ew iR

XEYsv/)L—>-balloon¥instal L¥XP¥x86¥bal loon. inf
FwphT—2-NetkVM¥instal L¥XP_Win2003¥x86¥netkvm. inf
XPL—=rviostor¥instal L¥XP¥x86¥viostor. inf

Windows XP 64 Ew Mk
XEY/INI—>: KNI TY
FwhT—2:-NetKUM¥instal L¥XP_Win2003¥amd64¥netkvm. inf
XAL—= viostor¥instal L¥XP¥amd64¥viostor. inf
Windows Server 2003 32 Ew Mk

XEYsvJL—>:balloon¥instal L¥Win2003¥x86¥bal loon. inf
FwphT—2-NetkVM¥instal L¥XP_Win2003¥x86¥netkvm. inf
XAL—=rviostor¥instal L¥Win2003¥x86¥viostor. inf

Windows Server 2003 64 E'w ik

XEYsv)L—>:balloon¥instal L¥Win2003¥amd64¥bal Lloon. inf
Fwk,T—2:-NetKUM¥instal L¥XP_Win2003¥amd64¥netkvm, inf
XAL—= viostor¥instal L¥XP¥amd64¥viostor. inf

Windows Vista/Server 2008 32 B Mk

XEY/VvJL—>:balloon¥instal l¥Vista Win2008¥x86¥balloon. inf
FwphT—2-NetKVM¥instal [¥Vista Win2008¥x86¥netkvm. inf
XPL—=rviostor¥install¥Vista Win2008¥x86¥viostor. inf

Windows Vista/Server 2008 64 Ew MR

XEYsv/L—>:balloon¥instal l¥Vista Win2008¥amd64¥bal loon. inf
Fu,T—2:NetKUM¥instal l¥Vista Win2008¥amd64¥netkvm, inf
XPL—=:viostor¥instal [¥Wista Win2008¥amd64¥viostor. inf

Windows 7 32 Evw kAR

XEYsvJL—>balloon¥instal L¥Win7¥x86¥bal loon. inf
Ry, T7—2:NetKUM¥instal L¥Win7¥x86¥netkvm. inf
XPL—=Ssviostor¥instal L¥Win7¥x86¥viostor. inf
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Windows 7 64 Ew iR

XEYsv)L—>:balloon¥instal L¥Win7¥amd64¥bal loon. inf
KwhkhT7—2:NetkUM¥instal L¥Win7¥amd64¥netkvm, inf
XAL—= viostor¥instal L¥Nin7¥amd64¥viostor. inf

A.1.1.1 Windows 7

TE T Windows 7 (SR L TREBURIBIEA RN —I RSA/RERYRT =T RS
ANEAV R F—)b?‘éf:&’)d)%ﬂlﬁ’?:ﬁ? LTWET 28 A=Y RSAN\Z(Y
AM—IEBI5E. FRICRTFIRIZ £ 7 FoWKEIW FIRMOA NI E%
LTLESEEKBETEILLROTLED HBEDHBIEN, [TIL—RIVY—2] (1
BOTLFEIGZED HYFT!

EE: HffiyR—MMcOWT

TEICRTFIEBTIE, virsh edit AV RAFRALTITAWVWET  Z20a7Y
RIZERRI&E LT SUSE TRMTMIC B R—MLTWARWEDTI A, CD LD %
PRI FA®R (Windows NDBLEURIEL ARL—YRSARADAIV A=) 13K
IW—=ILDOFIHELTIRDN, B SETOYR—IREINET,

FUMA.T Windows 7 32 EwMEICH FBEMRIEIEI AN —2 RS54/ VD1
/%

1 Windows 7 VM #* A~ 24y R4 L, Virtual Machine Manager %% F
LTvirtio WRDEMD/N—RFT427 (#BEURIBIEN—RTF1RD) 238 EL
F9, COTARVIE—BMICHERED T, VM TN hSETHIBRLET.

2 BHETHNIL Virtual Machine Manager 2FIf L. Boot Device Order (2
T /NARNEF) #RELE T, CORET /N1 RIEF T Hard Disk (/1N\—K7 1
A9 DS BFE>TWRIIFILLLT . TNUNDERETIE SRTLTARID
BURBAEINTLEWN. B TEGLAS>TLEVEY, ERAITASOEER
mEERLTCApply #HLET, ThUAEELTLED & RENFREFINZE
A,

3 VMTRNEZBEELET, W27t AREILIS, RY—MNAZa—DS Z77/L
EHEIETL TET 5BV, devmgmt. msc & AHLT Enter £33 A2E LT, 7=
NWNIXVE—+ HREET,

4 ZDOMDF/N1 X >SCSI T rO—= QDIEHEREFT, T5E.RBTINT
WBIEBILRIEFOY—IN T IIoN, @I HBE%E RLTWBEDHLHY

R
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FT.ZTDEBEVYIRADARYVTH LT, KST/YY IR D EE 538IR
D=

B RSANEAVAN=ILET, TE2—8ESFEL TRS1/V VRO T %
BFELFT BBRATHS, BE RYVERL . BEVDARL—FT4V T VR
TLET—FTIFvIHEELZ RS4/NCD OT4LIN)&ERLET (I
viostor¥instal L¥Win7¥x86¥) ,H&ldtzFal) 71 EENRTIINET DT,
TDFEFE 72X,/ ERLET,

6 RSANDAVAMN=ILDTZT TDE, T/IWTIVE—1 AD BIEE T,
O—3 | 5L Novell VirtlO SCSI Adapater B RRINDBEIIRVET,
e, 77 RORZ77 ORRITIE, —BERIICER E Lz B URTBIE T 1 RO DR
INBEIICRYET, ZDTA1RIRSAT L Novell Virt!lO SCSI Disk Device
EWDEZFRT RRINET,

7 Windows 7 VM #' AN %wy NV L, —BERYICEE E L CUL B LR AL
TARVEHIBRLET,

8 REN—KFTARIDEIEEZTETLHZ &I, IWEFRD Virtual Machine
Manager TIEHR—F LTWEH A, ZDH. XML ERET77M1IV = EERE
THEIMLENHYET, InREAVTTREROITYREAADLTEIW (s &
G DICIZ, BEVD Windows 7 VM X O&RIZIEELET) ., YE—
NDRARNDSEEETRO>TWBEIRIBEIE, —c 7T >av5aF AL TESR
URL 21EET2MEL HYUET,

virsh edit Z57

IB5ETT49 (BEETIE vi) BRIRIINEY, FEEDLHARTOVI%IFELTL
723N

<disk type="block’ device="disk’>
<driver name="qgemu’ type=’ raw’ />
<source file="/var/lib/Llibvirt/images/win7. raw />
<target dev="hda’ bus="ide’ />
<address type="drive’ controller="0" bus="0" unit="0"/>
</disk>

F91 <address> 7 ZHIRLF T, JRIC <target> ¥ DEM% dev="vda’
BLWbus="virtio ICEXHIFT:

<{disk type="block’ device="disk >
<driver name="gemu’ type='raw’ />
<source dev="/dev/Virtual/win7’ />
<{target dev="vda’ bus=’virtio’ />
</disk>
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TP EREFELETARENINT D&, Domain £F7 XML configuration
edited, EVWIRXYE—IHRRINET ASHDIS—HRRINLIBE
(F=EZUEARER XML AEZIAFNAE) L. REFIEEFEINFEA,

9 VM F RN #HiEEILE T, Virtual Machine Manager {2 TEEIL T35
B3, BB & 1T/ DRIIC Details (FHHl) BIEICEBED/N—RIIT BRED
RRINTWBIEAHRLET (BB, virsh TREDEEETR>THS, E
HICKRRINDETICHMNRREDOREE BWEELET)  LHRDEZENRT
INAWE AL, Virtual Machine Manager NEIAT FHELTWRETL
EEIINTLEVET,

INTIRTOEZEITKRDYTT, BFEVLD Windows 7 VM 7 2~ T BLEUR
UL AT LTI RV EFERTBLIICR>TVET,

BLURIBIERY R T—IRSANDAV A=)l IE, ANL—URSAD AV A M—
JWITBITWETS:

FUMEA2 Windows 7 ICH T BEEMRIELE RIS T—O R ZA/ND1I—)L

1 Windows 7 VM #* Ak 24y K42 L, Virtual Machine Manager %% F
LTvirtio WRDRYNTI—ITEFTH (HBEURBIERYND—0T 85 TH) %5%
ELET, BIMDN—RTFTARIEERELET . INERFANEAVZAN=ILT S
BRI Ry NT— O DR T27ODEDTT,

2 VM TN #BEFHL, LERERUFIET FNTIvE—S+ DHRSA /%A
VAMN=IWLET BB FLWRYNT—IT I THNE ZDMDT/IN1TR > 17—
YRV TE TG RICKRRIINET, RKSANDAIVARN=ILHIRT T, 7
INIRVE—=S1 RD Ry, T—2o T8 7% (2 F LW Novell VirtlO Ethernet
Adapter NRIINDBEIICRYET,

3 Windows 7 VM "2k vy k&2 L, Virtual Machine Manager %%
LTTRAREINTO  BUURBIETRWMIIDRYNI—IT YT TYEZED
SHIRRLEY, INTY ANEBERENT &, BIEUREBIERYND—0T75 TS
ERIRATS ZENTEBLICRYET,

A1.1.2 FDdD/I—Y3>dD Windows (XP, Server
2003/2008, Vista)

FDD/N—T3> D Windows (S0 L TREURIBIERSA /NN ALV A R—IL T3
VE21E. Windows 7 DA (A.1.1.138 Windows 71 (155 R—)) L& TH

R
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BTWET . BB, TNRARIE TN IvE—27 BDOFEETEBLAZYIELAEWL
TLEEW, Windows TIERSA/XD 1V A= BT AV E—JARRT BT
HADMEDLO>TWBLHTY, T/ RKSANAV AN —=ILDBRITIEFFEEITRZAN
DIGAAEIRELT LI,

| Windows Vista Icx 32 EURBIERA N —IRS//8

IRBF m TlE. Windows Vista AT OELURIEIL AL —I RS/ /3N, UK
HIETARIDDHIEENT DHLBEICH I L TV FEE A BLURIBIET 1 R V1L, #&2
HTARAVUATOFERDHETR—NLTWET,

¥EC: Windows XP T3 28 EURABIE RS 1/ SDIEHEIEICDOWT
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GNU General Public License

Version 2, June 1991
Copyright (C) 1989, 1991 Free Software Foundation, Inc. 59 Temple Place - Suite 330, Boston, MA 02111-1307, USA

Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your freedom to share and change it. By contrast, the GNU General
Public License is intended to guarantee your freedom to share and change free software--to make sure the software is free for
all its users. This General Public License applies to most of the Free Software Foundation’s software and to any other program
whose authors commit to using it. (Some other Free Software Foundation software is covered by the GNU Library General Public
License instead.) You can apply it to your programs, too.

When we speak of free software, we are referring to freedom, not price. Our General Public Licenses are designed to make sure
that you have the freedom to distribute copies of free software (and charge for this service if you wish), that you receive source
code or can get it if you want it, that you can change the software or use pieces of it in new free programs; and that you know
you can do these things.
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To protect your rights, we need to make restrictions that forbid anyone to deny you these rights or to ask you to surrender the
rights. These restrictions translate to certain responsibilities for you if you distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether gratis or for a fee, you must give the recipients all the rights that
you have. You must make sure that they, too, receive or can get the source code. And you must show them these terms so they
know their rights.

We protect your rights with two steps: (1) copyright the software, and (2) offer you this license which gives you legal permission
to copy, distribute and/or modify the software.

Also, for each author’s protection and ours, we want to make certain that everyone understands that there is no warranty for this
free software. If the software is modified by someone else and passed on, we want its recipients to know that what they have is
not the original, so that any problems introduced by others will not reflect on the original authors’ reputations.

Finally, any free program is threatened constantly by software patents. We wish to avoid the danger that redistributors of a free
program will individually obtain patent licenses, in effect making the program proprietary. To prevent this, we have made it clear
that any patent must be licensed for everyone’s free use or not licensed at all.

The precise terms and conditions for copying, distribution and modification follow.

GNU GENERAL PUBLIC LICENSE TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND
MODIFICATION

0. This License applies to any program or other work which contains a notice placed by the copyright holder saying it may
be distributed under the terms of this General Public License. The [Program |, below, refers to any such program or work,
and a Twork based on the Program| means either the Program or any derivative work under copyright law: that is to say, a
work containing the Program or a portion of it, either verbatim or with modifications and/or translated into another language.
(Hereinafter, translation is included without limitation in the term I'modification].) Each licensee is addressed as lyoul.

Activities other than copying, distribution and modification are not covered by this License; they are outside its scope. The act
of running the Program is not restricted, and the output from the Program is covered only if its contents constitute a work based
on the Program (independent of having been made by running the Program). Whether that is true depends on what the Program
does.

1. You may copy and distribute verbatim copies of the Program’s source code as you receive it, in any medium, provided that
you conspicuously and appropriately publish on each copy an appropriate copyright notice and disclaimer of warranty; keep
intact all the notices that refer to this License and to the absence of any warranty; and give any other recipients of the Program a
copy of this License along with the Program.

You may charge a fee for the physical act of transferring a copy, and you may at your option offer warranty protection in
exchange for a fee.

2. You may modify your copy or copies of the Program or any portion of it, thus forming a work based on the Program, and
copy and distribute such modifications or work under the terms of Section 1 above, provided that you also meet all of these
conditions:

a) You must cause the modified files to carry prominent notices stating that you changed the files and the date of any change.

b) You must cause any work that you distribute or publish, that in whole or in part contains or is derived from the Program or
any part thereof, to be licensed as a whole at no charge to all third parties under the terms of this License.

c) If the modified program normally reads commands interactively when run, you must cause it, when started running for such
interactive use in the most ordinary way, to print or display an announcement including an appropriate copyright notice and a
notice that there is no warranty (or else, saying that you provide a warranty) and that users may redistribute the program under
these conditions, and telling the user how to view a copy of this License. (Exception: if the Program itself is interactive but does
not normally print such an announcement, your work based on the Program is not required to print an announcement.)

These requirements apply to the modified work as a whole. If identifiable sections of that work are not derived from the Program,
and can be reasonably considered independent and separate works in themselves, then this License, and its terms, do not apply
to those sections when you distribute them as separate works. But when you distribute the same sections as part of a whole
which is a work based on the Program, the distribution of the whole must be on the terms of this License, whose permissions for
other licensees extend to the entire whole, and thus to each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest your rights to work written entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or collective works based on the Program.

In addition, mere aggregation of another work not based on the Program with the Program (or with a work based on the
Program) on a volume of a storage or distribution medium does not bring the other work under the scope of this License.

3. You may copy and distribute the Program (or a work based on it, under Section 2) in object code or executable form under
the terms of Sections 1 and 2 above provided that you also do one of the following:

a) Accompany it with the complete corresponding machine-readable source code, which must be distributed under the terms
of Sections 1 and 2 above on a medium customarily used for software interchange; or,
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b) Accompany it with a written offer, valid for at least three years, to give any third party, for a charge no more than your cost
of physically performing source distribution, a complete machine-readable copy of the corresponding source code, to be
distributed under the terms of Sections 1 and 2 above on a medium customarily used for software interchange; or,

c) Accompany it with the information you received as to the offer to distribute corresponding source code. (This alternative is
allowed only for noncommercial distribution and only if you received the program in object code or executable form with such
an offer, in accord with Subsection b above.)

The source code for a work means the preferred form of the work for making modifications to it. For an executable work,
complete source code means all the source code for all modules it contains, plus any associated interface definition files, plus
the scripts used to control compilation and installation of the executable. However, as a special exception, the source code
distributed need not include anything that is normally distributed (in either source or binary form) with the major components
(compiler, kernel, and so on) of the operating system on which the executable runs, unless that component itself accompanies
the executable.

If distribution of executable or object code is made by offering access to copy from a designated place, then offering equivalent
access to copy the source code from the same place counts as distribution of the source code, even though third parties are not
compelled to copy the source along with the object code.

4. You may not copy, modify, sublicense, or distribute the Program except as expressly provided under this License. Any
attempt otherwise to copy, modify, sublicense or distribute the Program 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.

5. You are not required to accept this License, since you have not signed it. However, nothing else grants you permission to
modify or distribute the Program or its derivative works. These actions are prohibited by law if you do not accept this License.
Therefore, by modifying or distributing the Program (or any work based on the Program), you indicate your acceptance of this
License to do so, and all its terms and conditions for copying, distributing or modifying the Program or works based on it.

6. Each time you redistribute the Program (or any work based on the Program), the recipient automatically receives a license
from the original licensor to copy, distribute or modify the Program subject to these terms and conditions. You may not impose
any further restrictions on the recipients’ exercise of the rights granted herein. You are not responsible for enforcing compliance
by third parties to this License.

7. If, as a consequence of a court judgment or allegation of patent infringement or for any other reason (not limited to patent
issues), conditions are imposed on you (whether by court order, agreement or otherwise) that contradict the conditions of this
License, they do not excuse you from the conditions of this License. If you cannot distribute so as to satisfy simultaneously your
obligations under this License and any other pertinent obligations, then as a consequence you may not distribute the Program
at all. For example, if a patent license would not permit royalty-free redistribution of the Program by all those who receive copies
directly or indirectly through you, then the only way you could satisfy both it and this License would be to refrain entirely from
distribution of the Program.

If any portion of this section is held invalid or unenforceable under any particular circumstance, the balance of the section is
intended to apply and the section as a whole is intended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any patents or other property right claims or to contest validity

of any such claims; this section has the sole purpose of protecting the integrity of the free software distribution system, which
is implemented by public license practices. Many people have made generous contributions to the wide range of software
distributed through that system in reliance on consistent application of that system; it is up to the author/donor to decide if he
or she is willing to distribute software through any other system and a licensee cannot impose that choice.

This section is intended to make thoroughly clear what is believed to be a consequence of the rest of this License.

8. If the distribution and/or use of the Program is restricted in certain countries either by patents or by copyrighted interfaces,
the original copyright holder who places the Program under this License may add an explicit geographical distribution limitation
excluding those countries, so that distribution is permitted only in or among countries not thus excluded. In such case, this
License incorporates the limitation as if written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions of the General Public 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.

Each version is given a distinguishing version number. If the Program specifies a version number of this License which applies to
it and Tany later version], you have the option of following the terms and conditions either of that version or of any later version
published by the Free Software Foundation. If the Program does not specify a version number of this License, you may choose
any version ever published by the Free Software Foundation.

10. If you wish to incorporate parts of the Program into other free programs whose distribution conditions are different, write to
the author to ask for permission. For software which is copyrighted by the Free Software Foundation, write to the Free Software

Foundation; we sometimes make exceptions for this. Our decision will be guided by the two goals of preserving the free status of
all derivatives of our free software and of promoting the sharing and reuse of software generally.

NO WARRANTY
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11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT
PERMITTED BY APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR
OTHER PARTIES PROVIDE THE PROGRAM “AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL ANY COPYRIGHT HOLDER, OR
ANY OTHER PARTY WHO MAY MODIFY AND/OR REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU
FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE

USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING RENDERED
INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY
OTHER PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Terms to Your New Programs

If you develop a new program, and you want it to be of the greatest possible use to the public, the best way to achieve this is to
make it free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least the copyright] line and a pointer to where the full notice is
found.

one line to give the program’ s name and an idea of what it does.
Copyright (C) yyyy name of author

This program is free software; you can redistribute it and/or
modify it under the terms of the GNU General Public License
as published by the Free Software Foundation; either version 2
of the License, or (at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 59 Temple Place - Suite 330, Boston, MA 02111-1307, USA.

Also add information on how to contact you by electronic and paper mail.

If the program is interactive, make it output a short notice like this when it starts in an interactive mode:

Gnomovision version 69, Copyright (C) year name of author
Gnomovision comes with ABSOLUTELY NO WARRANTY; for details
type “show w . This is free software, and you are welcome
to redistribute it under certain conditions; type “show ¢’
for details.

The hypothetical commands “show w’ and ‘show ¢’ should show the appropriate parts of the General Public License. Of course,
the commands you use may be called something other than “show w’ and “show c’; they could even be mouse-clicks or menu
items--whatever suits your program.

You should also get your employer (if you work as a programmer) or your school, if any, to sign a lcopyright disclaimer] for the
program, if necessary. Here is a sample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright
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interest in the program “Gnomovision’
(which makes passes at compilers) written
by James Hacker.

signature of Ty Coon, 1 April 1989
Ty Coon, President of Vice

This General Public License does not permit incorporating your program into proprietary programs. If your program is a
subroutine library, you may consider it more useful to permit linking proprietary applications with the library. If this is what you
want to do, use the GNU Lesser General Public License [http://www. fsf.org/licenses/lgpl. html] instead of this License.
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b) EVEMIC. WAVRBE=FICRLTE, [TAVSLIICRBELAETRE D D B CHRAMY TRERY —RO— K%, BRICET2YEHIRS
& EEISRWV REOFHEESIZMAITRBTIERR D REEIERBEHATEIC Bo/BLEERAD L Y—RI—RIE LR
BIHBLU2HMDRMIC VY IR T OZ|TEBHICHE DN B BETHRAE LR NIEASRVN, HB0E,

c) WIET2Y—RI—NRHEDORUBICERL T HRLIBBERE—HEICEISET (COBRRKIE EREZENELBRWEHFTH>T A DH
et LERANEIbT IEEINTWBEIBBLEEHICA TV /P A—RHZVRETHRD OIS LALAAFLTVWANEAICRYFFTY
ha),

ZEMOYV—R2—REF ZNICHLTHREEMAZ LTIHFELVEINS ZBENOHREBKT 2. H2RTHRAOEEMICE>TERA
V—2O—R&E, TNDELETV 21—V ITRTOY—RA—RLEICNA BEST (VI —TI—R EHEI7AINDITANTESATZ) DAV
AIRAY A=)V EIET B7DIC FEhNBRI T MEEMAEDERKT %, LHLERIAFIAE LT, ZOAVR—RVNEEHIRITH
KIAHETZDOTIEEVRY, BRINZEDOD IS RITFRASRTINDIA R —FTAV IV RATFLAOEERAVR—R VN (VM5
A—FINEF)EBE—HEIC(V—ADNMFIBRADELLNT) BHEINDZEDEFATWIBREIFRWVNET S,

ROERFLE ATV I—ROBHEL IEEINABANSIE—F2/0D TV EAFERERMTIIETAINDIEL T TOLTY—
Z2O—REEED 7V ERAFRICESTRLBMMNSIAE—TEZ LR >TWEIARSIE B=FEN A7V hI—RE—#ICY —REMEHIN
ICOE—SE5ND LT T VWAKTEY—RO—RFEHROFHE/ L TVEEDET S,

4. HR1F TTOTFA] &, COZHBICSVWTHRIGRRINE TAZRIBEPUE YT/ 2V A HHWVEBEHEL TSR0t

I I7RT5 L) 2BEPAE YT F1EV R HDVIBPHTD R TUITNTENTHY, COZHNED T TOHATOHEF % B BRI
IED ZEILDD, LH L BRI CHER &I DZNE IR S THRINSFLALICELTR. ZDEIBRALHIDORNZICTERICH>TWY
BIRUYBSD AV RET BIETEIEIFARN,

5. HRIBIDENEEZHEITDDERIEN EVDIDIR HATZINICEEZLT WRWHSTHS, LA L, COZELSCHRITTHL
TI7AT5 L) PTORENERELIBAETIHTEE5AE0E FELRBW, ZhODTAE HALHTOZNELZ T ANLVERY
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EICES T ELLNTWS,ZIT, [0V 54 (HEWE T7OT54] #RICLZEDEMRK) 2RELVWLEHRTIIEICLY., HhinfidB
DOBEDEIRTAETIOICIORMEEZHLIEWDIZE, ZLT ITATS L] EThICEDEENOERPER. HEICDVT IO
ZHENRTHNERBETRTRIANLEVNITEERLIELDERRT,

6. BRI [TOTSA (FF TTOTSL) #RICLE MR EBRH T 2LV ZORBEHERITLADS/ YV AFTEND, 0
ZWETEREINERGEFNOTT ITOTS L] 2EHCHEA, HEVEWETIHTLEBNIFEDIEDET D, HAkE BEENIT
T ROONIAMENETHETHILICEALTINU LDV RBHIREERL TE B5RV. HRTICIE BEFENTOZW BRI 2T
BEERRL,

7. BHFREHIVIZOMBOEHRREMRIRSAV)DS, BHIFTOFRH D MG BLIITORERE L THRLICEHH MG R PR RE
ICEVN)ZDFIEYAD FHEFET DRI BEINIBAETE HRIHDIOZNEOREERBRIND DITRAVELIDEZHNEDT
THRIREONHELBOBRET2HTE ARHSHAT IR TRATEAVRLIE BRELTHALE TTOT5L6] 28 HT5Z
ENRLTERVEVWITZETH S, BIZIERHHFFM VAN HRF S ERBELROTIE—A2Z Mo AN #TE 170754 2R
HERTHBRATIILERDOTVAVNGE. HRIATOHKNECORNELTMALEMBTICE [T7OT56] OBEHREZRICHIETSL
BRWESS,

ZOEHO—EHANHFEDKRED T TEM LBV LRERARDIZETE HOKYD BAGEAINDLOIBHEIN TN, TOMDRRTIE
A LA LTBAINSELD BRShTWS,

REFP T DD EEERELAY, ZOLIMERI D EROWAICRBEIBAY TELIDHRLEFTRIDIENOHOENTIRAWN. T
DEITIE ARICEST IV ABITELTRBEINTE . )=V INIZTRAEDI AT LDOZLR M S E2EWHIBMLI ARV, ZLD AL

MU=V INITTDBAEV AT LN ER—B LGEAINTWREWIERICE DX OV AT LRBELTEAINDGSHA VIR TIC
BARBERELCELDRBERTHIN ADEDLII AT LE BLUTCYINIZTEBHELEVWEBINMEDETEHEE /F5ERETH

Y, HRIHRIRERLDIFZILIFTE AR,

O COZHEDZDOEHUADERS D—IFFEICIRDEEZONDT—R% REMICHASMNITEIEEBHELTWS,

8. (70U 54 OEFPHAN HIEICBVTUIRFFEEEEED ERINZAVI—TI—RDOWTHMLOTHIRIN TWSIHA,
7005 L) ILZDEHEEBERALTOEFES G TV o7 EoEHR LU FRRQMIBNBEMARFIREMNZ, TITHRINTOWRVED
Y TNSDELDE TORRHEHNHFAINDLIICLTEHEDRVN. TDIFE, TOLIRFIRIEIOZNEAXTENNTLNEDERKRIC

Raasha,

9. Y=V Iz 7RI BHI Lo THETX ISR D — R ARFAEFHEE L BRI DIENTES, TDLIRHFIRGRIED/N—Tav e
TOREMICBEVTIE B2 DICRBEDI N LB R B EBR T2 OME TIIBLZTREDN H 2,

TRTNONA—VavITiE BOFDRKEIN—=Vav BB MEONTVS, [7OV54] IKBWTZNISERAINSZOZKNED/N—Ts
VESNIEEINTOWT BICIZRLUBOWARS/N—T 3> (any later version) ] HEALT BWER>TWEIRA, HARTIERD M H
ELTIREDNA—Vavh, 2=V I Iz PHEICE>TRITINIBEDN—IaV BEDRDEND—DD EE5AZRRTEAHE
%, 7075 L] TIAEVADN=IaVvESH BEINTWAWRSIE HRLFSETIIIY—YINIZT7HEANSETING N—=Vay
DHEMSIFEITRATHEDARL,

10. LR [TOUS L] O—E%E TORARENIOENEE BABMOT)—ATOTSLERELLWVRLIE AFEITER LT
AERDL, 7=V INITTHEANBFELRETEYIINIITICOWTE, 7Y—Y I 7HRICERE L B ZOLIRIBED
TeDITHE R ARBINE BRITDILEH B BNREETTICHI TR RBDTI—YTNITT D SRENT R TH 7Y —RREITR NS
EWHTEE -V I T OHEE BRALERETIEVD ZOOBBRAREIRTINDGTHS I,

FERIFICONT

1. 70054 ] IAAMGAELICFIFL FTSHED T BNLED FBOSRIICH T, [TO054] ICETBVDESRAE F#ELLL,
FETIN AN BIEEER T, BIEHEE  F/IFEDMDFNEIL, [T 1054 ) & KBS NIED ERICHILED T BELGE M E (RIAFT B
1EDDDABBSIFE D BIINDES MR 17580 )EEE— D (RAFARLNC BE5EE ] THKRT S, (70054 DEE MEEIETS
YRODINTIRBLNIRBT S [TOTSA) ICKIED B EEHBILIFE  BAT IS ELIRF AR PRIE MEICETS IR DTN
TES|EZBIIBEN 4B,

12, B FEDEE TDREIL 2 TRELALNNRY  EFHERE  F /It LT FTINTVBEYIC [TOUS4 ) EHEE/IIFHERL
7e ZDMDFNEIE  BHINHL T T O0 54 ] DFIFL L FIFTEE TELEBEEEPIEE FRIEZL, FEEE (T — S DH4P
TIEBLIIE, BRIEDFBZED /IR BEME [TODSL) BDY IRz TE—RICEIEL AV E VST REREEZEDTNSIC
R520) IZ—IDEFEBDL . TDL: IBIFEDE T B AEEMIC DUV TS DEE SR TUVEL L TERIETHS,

RIFLHFIRDY

U EDRBEEHRI-OFLWTATSLISBERTZHE

HRIEAFLWTATSLERRELLELT ARICI>TENFFIAIND AREERKICLAEVAD, ZOTATFLEIDZHEDRIAIC
HOTHTE BEHHDIVEERTEDLIT)—VYINIZIPILT DN RETT,

TDEHITIE. TOTSLIUTOLIBRRRTEFTLTLEIV, ZOHBE, ALV HRINTVDIEVDIZEEREMRNIIRA D7D T
NEID V=77V DBBRIRTERTTNIERERLTY, PAEL, [EFERR] EVWOTERXDHBIFHNDRIVIRIFIE &
T7AIICEDHTEBVTLEIW,
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one line to give the program’ s name and an idea of what it does.
Copyright (C) yyyy name of author

This program is free software; you can redistribute it and/or
modify it under the terms of the GNU General Public License
as published by the Free Software Foundation; either version 2
of the License, or (at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 59 Temple Place - Suite 330, Boston, MA 02111-1307, USA.

(&R)
TOTSADERIE  ENDITET BN DO TDRIELHB. Copyright (C) BE/ELE 1EE DERFT

IDTATSLEIV—=Y T NI TTY, HakidIng,

TY=Y I Iz THEICE > TRETINEL N —RARFAFERNE
(N=vaver, FLRILL>TRZNLUEDON—Y3vDd35EhD)D
EDDEUEDO T CHEBAEIERETEIENTEET,

ZN7OVSLARBERTHEIEEFE > TEAINETH, 2 ORI+
TY. METEEORICEEDENADEAMIE. EACTINLEDE
SHOEHFELERA. FL BN —BARFIBHEZNEE BTN,

BRI ZDOTOT S LEHIT, N —EARFIAHFEZNEOERME I
BT TT, ELBIMoTOARITIIE. 7YY=V T Yz 7HE
FTERLTLEIW(5E%IE the Free Software Foundation, Inc., 59
Temple Place, Suite 330, Boston, MA 02111-1307 USA),

BFRVLIEDA—ILTHALICEVEDEZHERIC OV TOBREESMAELL,
TATSLHRERREDRSIE HFEE—RTRELABRICHENELT UTOLIBENENNRTIINDLIICL TS

Gnomovision version 69, Copyright (C) year name of author
Gnomovision comes with ABSOLUTELY NO WARRANTY; for details
type “show w . This is free software, and you are welcome
to redistribute it under certain conditions; type “show ¢’
for details.

zg/_.TEu

Gnomovision /S—< 3> 69, Copyright (C) FEEE {EE DR
Gnomovision (Fx2 < DERI+CRHFINET, F#L T

“show W EHATLTTFI,

ZhE7Y—VY I VITTHY., HEFHOTTHERT DN
BREIINTWET, FL<IE “show ¢’ E414FTLTFEW,

EENEBOBN R ERRTDLIICA>TWRITHIE RYFH A,
MRHYFHADT, HREDTOTSLIC AHETIVADY )y IP X

ZZTRERARITUR “showw’ & “show ¢’ (& —fARF
HLHBBAHARHMEIAYVRE “show w' ¥ “show ¢’ EFERAA
Za—DTATLILTEREETT,
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Fo BRI BDELSE(TOTST—ELTRVWTW D) B0 BAE. H2WEBEICL S TUIERN S, TOTOIS LICETS TEE
HEINZERSBA (copyright disclaimer)] ICBRALTESINRETY, LTIEFITTDT, BRIZEZEA TSI

Yoyodyne, Inc., hereby disclaims all copyright
interest in the program “Gnomovision’

(which makes passes at compilers) written

by James Hacker.

signature of Ty Coon, 1 April 1989
Ty Coon, President of Vice

(&R)

Yoyodynett(d T T IC, James Hackeril &k > TEh i
A4S 4 “Gnomovision” (AV/IRASABT SOV L)
LT 2 —tIDEFEDOHEEZHRELE T,

Ty CoonEKDEH, 1989F4F1H
Ty Coon, El#t&

ZD—RARFBAHHEZNETR. HhREDTOVSLERENALTOTSAIL BATEIIEERDTVWERAHRIDOTATSLDY TIL—
FUSA4TSY) B BERNRT VT —>avebR-DIATSIVE) I ITHIE%E FRALLEINLYENTHZEEZZIELNEE
AoBLINDBHRT=D BLIERSIE ZOEHEDORDYIC GNU ST 5 — M ARFIAEFHEZEMNE [http://www. fsf.org/Licenses/
LlgpL. html] Z@ALTEIW,

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 noncommercially. 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 in order 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
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of the public is 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
itis 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.

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 noncommercially, 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.

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
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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.

It is 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.Use in 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.Preserve in that license notice the full lists of Invariant Sections and required Cover Texts given in the Document's license
notice.

H.Include an unaltered copy of this License.

. 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.

o

. 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.For any 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.

MDelete 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.
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O.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.

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
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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.

9. TERMINATION

You may not copy, modify, sublicense, or distribute the Document except as expressly provided for under this License. Any
other attempt to copy, modify, sublicense or distribute the Document is void, and will automatically terminate your rights under
this License. However, parties who have received copies, or rights, from you under this License will not have their licenses
terminated so long as such parties remain in full compliance.

10. FUTURE REVISIONS OF THIS
LICENSE

The Free Software Foundation may publish new, revised versions of the GNU Free Documentation License from time to time.
Such new versions will be similar in spirit to the present version, but may differ in detail to address new problems or concerns.
See http://www. gnu. org/copyleft/.

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
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Permission is granted to copy, distribute and/or modify this document
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or any later version published by the Free Software Foundation;
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A copy of the license is included in the section entitled “GNU

Free Documentation License” .
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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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