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KVM DAYV AN —=ILEEH

KVM (ZN\—RO 741t (Intel VT F7=l3 AMD-V) #EEDH S x86 Oty
Y EFICBEREIN R 2RELEY)21—230 T, KYM IZEIC 2 FEED OV
R—R VISR INTVET, 1 DIXMRIBIEOHRERARMHL. TOvY
BEBEDRSANTEHBH—FRIEY2—ILDEYE (kvm. ko, kvm-intel. ko, kvm-
amd. ko) .6 1 DIFRETNAR@ENFD TIal—TavaRMHLEY. VMR
b REYIY) OEBHEBARHELEY $22—H2AR—BDOTOTSLTT,
KVM &S FREIRERBITEA—FIL LRIV ORBIEBEEDZEAIBLET A
BICIZ A=Y RAR—=2AIDAVER—R VN ETESOHBFIELTHALTUWE
ED

VM R (RETY) EARBEBAMN — REBRYRT—2FZFNEFN Libvirt
R—=2DY—I)LE QEMU Y=L TEEBFTEIENTEEY, Libvirt (& KVM »
Xen 728 BRBREBIEY)21—2avER—RIILIEZ VM T AN ITDWT. 2h
SDOER APl ZRIHIT BS54 T ST I F574H0) A—HFA9—Tz(1ADIF
M ATV RSATOTSLEERHLTVWET, —AD QEMU Y—JLix KVM/
QEMU BEBED AV S LT, AXVRIAY AV I—TIAAD I ERMBLTVE
ER

1.1 N—FOTT7EH

IREF R T3 SUSE (3 x86_64 RA K ETD KVM ZL&RMEILDHEHR—N L
TWET,F7. KVM & AMD (AMD-V) % Intel (VT-x) CPU IC&F N3 /N\—R
DI TRIEIHBEAFIRTDELIIRETINTVWET , Fy 2y hP PCI T/81R
DIRFEIEHEBEEH IR INTWT. EXIE 1/0 XEYvEYS 2=y (IOMMU)

KVM QA ZAN—)LEEH



4

P UTIVIL—h 1/O REEIE (SR-IOV) mE%ZFIATHIEN TEDLIITRST
W&,

HFEWD CPU AAN—RU I 7 RIEIHEBEISTRLTVWBEHEINRARSBICIE. T
DAYV REANLTLIEIL:

egrep ’ (vmx|svm)’ /proc/cpuinfo

LEOATYREAALTEAHEEAINAWVE S BFEVOTOEYHH /N—
ROT7{RIEEISTILTWNARLD, £ LLIE BIOS T/A—ROT7{R48(L #aeh
WL INTWBZEAERLET,

EERUAICE, FEED Web YA MNTNA—ROT7REEICHIETZT0O
tytE BT HIENTEZY: http://ark. intel. com/Products/
VirtualizationTechnology (Intel CPU [(}) http://products. amd. com/
(AMD CPU fi4).

p: 3.

KVM OAH—RIVETa— )L, BEWND CPU B/\— RO T 7RI I
JELT WARWEE®, BIOS T/HN—ROIT7{RAE(LHEEEAEG IR EL TV
BRWGEICIEK, FiAHDITRDODIERA.

VM RZA RS =N AR AT BICHI=>T RINRERBN—RIT7EHIE
openSUSE EEILTY , ICRINTWABIEERLCTY . LHLALS, ThETh
DIRBIET AN LT, DK EEYEBIR (RIBIEEFDLRWV) /1 AM—ILE
BLCIFD RAM ZE|Y B TTLEIW, Fo. TR T ORELE S ZAMIFLT,
1 22U ED7OEyY a7 FEIEINA/IN—RLYREE|Y YU TT BILERLBED
LET,

O — LS &5
1.2 WinEHT AMUARL—F142 TS
AT AL
TRORICIE. TANEADT AMAARL—FT 4V T AT LE, FRSD SUSE
IKBITBHR—MREEARLTVWET . IRTDTAMAARL—FT 1T S RT A
IR REbERLURBIEDOE A ITTIELTWETH, Windows 7" ARD -,
R RBIEDHDXHERYET, F7-. OES, Netware 7" ZAMIDWTIE, #E{EL
RIEBIEDHDRHERYFET, I5IC, Netware (& 32 EVRDAD AV F
T FNLUADTARTDARL—FTAVT AT LI 32 EVvhE 64 EVvRDTE
FHD x86 FRICH ML TWET, ZFDMDARL—FT AT Y AT LT B HR—
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NIREE (SUSE TlET AN LTWAWVWE®D) ITDWT 5 LLIE http://www. Linux-
kvm. org/page/Guest Support Status ZHFEHALTZILY,

FrBEURBIERSA/X (PV R4/ ILDWTE FIAARETHNIEZEDER
RLTWETY,

KVM [ DEEURIBIER 517V

virtio-net: (REERYRT—IRSA/X,
virtio-blk: OURIEME T OY o7 /34 REFDIRIE TOv 574 ZRSA 3,

virtio-balloon: EIRIRAEYEIY L TD/DHD XEYRFA/N, T ZAMINLT
B L THAE)Z BMICERTEHIEN TERBLIIRYET,

virtio-scsi: HEMR SCSI N—KROITT7IIN T B ANL—I(MV9—TT( R,

kvm—c lock: BEZIREAR S 1/,

F 1.1 openSUSE 15173 KVM HiitF4 KVM "X ML —F1> 0> X
FA4

openSUSE 11.2 /i3 th LA

PV RZ17Y: kvm-clock, virtio-net, virtio-blk, virtio-balloon

YR — P RER: TETR—b

SLES 11 SP1/ SP2 / SP3

PV RZ17Y: kvm-clock, virtio-net, virtio-blk, virtio-balloon,
virtio-console, virtio-rng

YR —FREE: TEYR—b

SLES 10 SP4

PV RZ17Y: kvm-clock, virtio-net, virtio-blk, virtio-balloon,
virtio-console

VI — AR TEYR—b

KVM QA ZAN—)LEEH
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SLES 9 SP4

PV RZ1/7: REINTWIEA
YR — P REE: TEYR—b

BB NS
X—Z:

32 EYMRA—FRILDIHFE: clock=pmtmr
64 EVMRA—FRILDIHFE: ignore_lost_ticks

SLED 11 SP1 / SP2 / SP3

PV RSV

kvm-clock, virtio-net, virtio-blk, virtio-balloon,
virtio-console, virtio-rng

YR — R

i L E1—k8E

RedHat Enterprise Linux 4.x / 5.x / 6.x

PV RZ1/1:

http://www. redhat. com/ ZHHAHLIZXLY,

YR — P RER:

WRHYDFZE

PR
=R

#FL<IE RHEL (RBIEA A R B5RA<TEIW,

Windows 2003 SP2+ / 2008 SP2+ / 2008 R2+ / 2012

PV RZ1/1:

REE~<> > RSA/8/%% (http://www. suse. com/
products/vmdriverpack/) RIC % virtio-net,
virtio-blk, virtio-balloon D& RSA/SDFE A% HE
BLEY

VI — A REE:

Server Virtualization Validation Program (#—/\
RIBIEIREE T O S L; SVVP) L& BFRE Y R—K
(B2RIBIBICHIE)

\‘ > -
R

KVM Z# A L7 RT81E

ARAMADZTOt v, constant_tsc EMEIENS
CPU #EEICH LT WaRITNIERYFEA (FEE


http://www.redhat.com/
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DAYV R THESRTEXZEJ: grep "constant_tsc” /
proc/cpuinfo

Windows XP SP3+ / 2003 SP2+ / Vista SP2+ / 7 SP1+ / 8

PV K177 RIE~<> > RS4/8/%v% (http://www. suse. com/
products/vmdriverpack/) RIC %% virtio-net,
virtio-blk, virtio-balloon D& RSA/XDFERA%H#E
BLET

VIN—MLEE: WRHYDFZF

EE

SUSE Linux Enterprise Server 11 SP1T TERIN /S AR A—=J I
THELTWET A, ZHLLETD SUSE Linux Enterprise TERIN/zHD
IR L TWEEA,

1.2.1 BEURBIERSM/SDFIATEDRUR

RBUILZFAT BB TAMUDARL—T 4V T AT LD MRRZE LIES B
BT B LEURIBIER AN RBINTVBIZELIHYE T INLIEHBEE WD
DIITREHBYTEAD . CFRBICADIEZBEHOLEY, BEURBIERSA
IETFEROESYICREINTVETY:

SUSE Linux Enterprise Server 11 SP1 / SP2 / SP3
A—FIVRICFER

SUSE Linux Enterprise Server 10 SP4
A—FIVICEHR

SUSE Linux Enterprise Server 9 SP4
AEIhTVWIEEA

RedHat

RedHat Enterprise Linux 5.4 £7ldEhLUEDON—Y 3> THNIE FIAT
FY

KVM QA ZAN—)LEEH
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Windows

SUSE T virtio X—2Z®D Windows RIFRZAN\EZRAFELTWT, Ihbid
Virtual Machine Driver Pack ({8~ > RS54/3/3%v%: VMDP) & L THI A
TEZFTL,EFLIL http://www. suse. com/products/vmdriverpack/ &5k
FHLIZELY,

1.3 kvm /SwHr—

kvm /Sy —DICiE, VM 2Rk BIFIC 1/0 TI2L—Sav & A3 EDTES
7095 s qenu-kvn ARBINTOET, gemu-kvm FO5 5 A1 MIA. kvn
N —=IIE TR TLRIVOERI—T 1) T4 (kvm_stat) ¥ TJ7—LDVIT
AVER—RY M F—IYEVTI7AINPRRI) TIDEENT VWET, ZDIFH.
HUWELURAEE [T Windows RS54/ (/usr/share/qemu-kvm/win-virtio-
drivers. iso) AEFNTWVET,

TT&RIE kvm /X9 —IT KVM DA—RIVEV 21— IILEHRHELTWELAED . Th
S5DED1—ILIEH—FRILAIC ARINB LI/, kvm /35— Tl
A—HIAR—ZABIDAVR—RV MDA ERMETELIITHR>TVET,

F/=. VM T AN BB BIIH/->TE Libvirt R=2DY—ILEFERTS D
NEEDTT, i, LD RBIEY—ILEDBBEERMENTARNINTWT, &
55DV —ILEERT3IEH SUSE TOHR—IMSEHBEINTWS /2T
T, EHBDY—IVE, FDY—IVERBD /N TF—I TREINTVET,

o Libvirt: VM A 2N RIRERYNT— REBANL —V R EEEETE V—IL
Fuk, Libvirt i APl DIEHD. T—EVP> )L (virsh) ZRHELTVET,

+ virt-manager (Virtual Machine Manager): VM 7 Xk B3 DTS 71 h)L 7%
%fi“/—)le?'o

o vm-install;: VM Z AN 23 EL. AR —FTAVT SRATLEAVAN—=ILTS
‘y_jl/—c“j—o

o virt-viewer: VM AN @IFD X E2a—T7 9547 T3, x509 SFRRZE(C
&5 TLS/SSL BB AbITHT ST BIEDS, SASL FREFICE WAL TWLWET,

T7AIWR—=ADT A RAIA A=V %R LI2YERW R > 7=V 9 BICI%, gemu-img %
BEWEX, gemu-img (& virt-utils /Swhr—o T I TWET,

KVM Z# A L7 RT81E
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1.4 KVM Q1> A=)V

KVM IZBEETIFA VY AM—ILINTWEH A, KVM EFTRTOIREIEY—ILE A
VAR=ILTBICIE, FEEDFIBTEEETR>TLIEILN:

1 YaST #&&L. [KEE] > [N/ V=1 EY—I D1 R ,—/L] 3EIR
LET,

2 [KVM] %&ZIRLT [ 7THF] =R LET,

3 AVAMN=IENZNNYT—IUDNRIRIINFITDT.RBZEELT [7X,—
J] EHLEY,

4 RIS [t ] BRLCRY NI =0T Yy O DBRERTRVET, TUvVRER
VM R M=/ (RETSVORRN) ETHESNBBRETT, BAdRvh
D— O EAEFEETITRV EWESIE, (LW 2] 2L TEFIEARIET &
NTEET,

5 REMFENTTIBE, YaST IV VY DOBREE ZRDEY . BB Z 1771405
KDY A—FINEV 12—V EFEETHMAAT Libvirtd ZEENTHIE
HTEEY:
modprobe kvm-intel # on Intel machines only
modprobe kvm-amd # AMD ¥ VD&

modprobe vhost-net
rclibvirtd start

¥EC: vhost-net Hh—RIVES a—ILICDWT

vhost-net A—RILVEV 1—ILIZ. T AMITLTLYIERN R RYNT—S
BRiE MEEA IR LTS, Il gemu-kvm ZSEAHAALYFIALEY L
IS RYND—9F T2 aviIl , vhost=on ZBEETHIL Libvirt TEHEIMIC
FARALZEY,

KVM QA ZAN—)LEEH
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KVM OFlIRERIF

RSN VIR (RIEBIEEZLTVAW) IV VDLIICIRDEWN
TH VWK OO DFIRFEAHYET, INSIE VM RAR—/N AIDS AT AN
LTEFBRZEDOLHBIELS. VM TR AICEYTLEDEDLHYET,

2.1 — iR HIFR IR

KVM %R 3ICH7-> T, — R HIREIBII TEEDB@YTY:
F—"—33yh

KVM TIIAEY ETARVMEBOM A ISR L TA—/A—aIyrEHFTLT W

F9. INMMAEEKRTZ2ONMIFIAFEICE>TEDLYEIH, FIAFTEER
Y —R&EBBTEIEIE>TRETE/N—RIIF7IS—IE. FAMIDT

S—ICEDRNYFT, F - CPU DA —/N—OIyMIE WL TWET A, M
BEE CRIEEBISRIT NI HYET,

By I R A

ZL DT ANTIE B % EFEICHIF T 2DIEBIMD Y R— MR EELET,
FATgETHNIE, kvm-clock ZFA LTIV, ZRUUMAIIE NTP »Z
DIBDRYRT—IOR—ZDOBEZRBEHTOMNILEFBL. ZELEXIAH
B3a2eA5BBEHOLET (VM RAMNF—/N EVM A RN O mAICHL
T) T ANATOD NTP (&, kvm—clock ZFIFHLTWBIEEICITHREINFE
Ao BELLIE 8.718 TBFETDERE] (96 R—Y) EHFHHLIEIN,

KVM O #lIBREIR
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MAC 7KL R

NIC IZX LT MAC 7 RL Z&EIEELRWEE L. BEED MAC 7RL A E|
YT 5NET,ZDBE. EHD NIC »EL MAC ZRLZICAR>TLELWL,
FYRND—IBEBAEBIESRITIENEZIONTT . ZNEFND NIC LT 2
——J7% MAC PRLZA%ZE|YH TR =HE8HLET,

SATAT L—ay

SATIAT L —2a eI RICH#EED CPU #FIFE L7 VM ARA M —
BDAHT RITTHIENTEX £ . vM7L—>avIlwtiEdd CPU EF
JUIE. —cpu qemubd (BXEME) DHTHY . LDEIMMEEENA B L STV
WEEDHFTHAIEIEITEDNBETY , IOICYEBT /KA A% RIS
FAMIETIEETEFEA T AMIDAMN —IEE A D VM KRR M —
NDPSTIERATERITNIERSBWVIEN TRANDEEN TN T B4
DHBZEDTERITNIERYFRTA T VM KRR —/N EVM T AN O
I ClE, BRI REEE SNV E TS, AHCI A9 —T /R (virtfs A
VH—TIAR) HFATBIHBEY. -men-path AV RSA VATV avEVA
JL—2av ITIEF@EYTY, SP3 M5 SP2 £LLKIE SPT THRAFT1V7 3N
FIRIBICE BITTHEIETEE A

21— DT REFA
E18Y—)L (Virtual Machine Manager, virsh, vm-install) (&
Libvirt [IO L CRREEZATRIBEN HYFT (FELLIL FO6E Rl E
R (45 R—2) ZBEHmA<IEIWV) , /o, gemu-kvm ZOAT VY RSAU DD
RITTBITIE =D kvm DAV/N—T RiFhIERYEE A,

VM RAMF =/ DY ZARVR N R8F—h

TANDEEBFRDIEE. VM IRARN Y —/N S RF LDY AR RPN, /N R—
MIE JISLTWER A,

2.2 N—ROTPHOFBHEIE

FAMITH T BIRERN—RITT7HIRAERINTWES L. UTD £
REIRICEIZELTE. &RFOV)—RLUETHNIEL. RAME VM D1V A=)l &

BEOMRBIEHYTEA L. KIBARMERES L (CPU, XEY, T1RY, xvhT—7)

EHYFEHA.

KVM ZH# A L7 R781E



TRMYDRA RAM 1 512 GB
e

TR T DBEYDRANR 64

1 CPU #

TRAT DBEYDRANR 8

BRYPT—O7INAIE

TR DBEYDRAT
Ovo7/Y1

Ial—3avT 4 {8 (IDE) . #BLUR*E{E
T 20 1@ (virtio-blk ) £L<IZ 100

& (virtio-scsi Z{#FA)

VM BRI —sY ] BB
YDRAX VM T #

2TOTAMIEIY H TR CPU #10&
SN RAMEID CPU 78D 8 {£45#B A

AN AN

2.3 MEREE D HIBR IR

BERMICIEYENG (RBEBIEZFEDRW) AV ZAM—ILEITOERIFETDFE R
BILITBIENTESLD FHLWMRBIEERM O RIZZDEFZERTES &I

BYFEG LOLADS RIBIEZFIATEIET. ENRYICHEEIC RETDIE

BHYET, ZD/<e, CPUR /O ISR LTEZILNBZRARD £EEEX5X T,
RIBIBICTHASONBEDEIDEBEHN DIV L BHIERTEINEID,
[REEFHRRIEIEV) 12— a0 #FI AL TSR ITRHLATHWETI GEICED
TlE KVM TORBIBISEIRWMEETHS & HYDB/HTT,

ZDZTEDS, FEEDBYHARSAVELTT AMAIDMREFEAERLT WET, T
SEDORTON—EY MBI, FEREBIEEERILAEEE25ALBEIC ENLEITOD
MREAZER TEDEDONERLIMETYT BB, FELDEIXEHLZD BETHY. 4
BRI INBZEDTIIHYEH A,

28 sE2RE¢L BLREE RAMUTOD/R
ARI—
CPU, MMU 7% Zutd 97% (HL5R

R=V5—=7
JU (Intel) £7

KVM O #lIBREIR
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P

sE2{REL

REURBIE

RAMUTD/R
2RI —

ERRTYR
R—I7—=T )
(AMD) =% A
L7e/n—Kkox
TARIBIAE D%
a)

5% (v R
R—I7—=T )

ERAL/N—
RoT7{R18{t
DIHA)
RupT—2 I/ 60% (e1000 75% (virtio- 95%
O (1GB LAN) IZIal—v3 net)
> ® NIC D5
a)
F1 X2 1/0 40% (IDE 85% (virtio- 95%
3al—vav bLk)
DIZE)
Graphics (72 50% (VGA & ZutEd ZutEd
oL—>3> 7=1& Cirrus)
L DHE L)
BRI DIERES 95% - 105% 100% (kvm- Fug
(NTP ZFFL (100% % IEHE clock)

LUV HLERE
DEEDRE

o—X)

ELT-{E)

KVM ZH# A L7 R781E



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
BIETHIEETEF T, FNLUUAICE, TLS ICLBRES L x509 ZEARZ, 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 A BE)THRIAT 5121, YaST D [ XF-AY—E
X (ZANN)] ERELTERET DD, ELLIETEROIAYVRERITLET:

insserv libvirtd

BE

17
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openSUSE TlE, FED Libvirt R—Z2DY—ILARAEINTVWET:

Virtual Machine Manager (virt-manager)

Virtual Machine Manager & VM "2~ BB 37D T AT TV —
T, ZDY—IIE BEFEDRIYDSAT7H A (RBEIP vy T I, —
FHELEPER. Y ARVRNOETT) 2687 282 R >TWET . L. #L
WVM Z AN BERT2IENTEZIID RARIEBORAMN —IEERL

2V ARME Ry N T—0%BEBLEYTEIEETEET  TNUANICE. WED
VNC Ea—7%FBLTVM T AN DY S574HLAVY—ILICTIERTS
ZEMNTERIEN MEEDMRETBRERRLIZYTEHIEETEET . LWT IO
BEECEH. O— AL EYE—MOE A TIHEIEBIENTEET,

TrOVE) WRE "RV ~LTH)

| = B 1 [a] -
Wi | BAC —BELE SrrhToy
Rl v | cPU A%
= localhost (QEMU)
)

Virtual Machine Manager (& VM IR —/\ L TRITT2HEEHYFE
HAVE—NDEHEZMALTVYM TR ZH#HT 5N TEET, NI
LU EFNTRDO VM RAM =N [TRHLT HbIbIOTM & TRITER
LB—O7—JR7—2avh b VM T AN &R EBITEIENTEELD
IKRYEY,

Virtual Machine Manager %2819 2ICld. AV RTAV TS virt-
manager EANILET,

virt-viewer

VM 522N DTS5 T4 AN AV — IV aRRTBELI—TTT, VNC 7Ok
JJL%E FIALUEHA T, TLS & x509 SERAZICHIIGLTWET, VM 4 Rk

KVM ZH# A L7 R781E



DIEEIL ZRI® ID. UUID THRETEZ TS AN ZOEBEATEHELTW
BWGEEIE, Ea—73aVvY—ILlERLLOETBRIIC. S AN EEITS
FTEHMA $2LIICTBRIENTEET,

I7IE) BBV M HRW) FERER)

= Q ‘ > ] (a) - | 2
ERVES | —B§{EIE Srukd TNRY) =2

a—H&(U)
o—

1SRT—FEP);

(I

A\ V(OJ J openSUSE

Y av@s(47 [ | A=a—M)

vm-install

VM AT AN By NTYTTBDDY—ILT. TNNAADEBERCARL—FT 1V
T ORTLDAVAN—IVERIATHIENTEET . V571721 —H A
VH—DIAZADNSHUPHINLIGEIL GUI DM —RHEEILE T, imk D
5 BELAIGEIR. AV Y RSAVE—RTOA RO REILE T AH. vm-
install (& Virtual Machine Manager THLWMRIEY S VA EK L7ZIGE
It BELET,

virsh

Virtual Machine Manager & BLUB>7-#EEA D VM 42N OEERIY
YRSAVY—ILTYE, VM TR DIRRE (&, =1k, —BFE1ERE) 21k
I LW RAND BEEITRSIY I FDOREEARELZYTEHIENT
EFET, virsh & VM SN OBBREERY) TIDSITHRD LIRBEIC
BRARY—ILTT,

virsh IZEARBIC Subversion @ svn A<V R zypper AV RDELHICEH)
ELET, DFY. RID/NNSA—=HELTAY VY RZE, ZNLUFED /NS A—4 &
LT 2DV VRICRTRESRZA T avEeEigELET:

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

BmE 19



zypper AR, virsh IOV RNEL TR ITIIEHNTEET . ZDFAE.
ARV RANZRDOVTIVELTEE §2IENTEEXT, ZDE—RIE. —&ED
OV RERTLEWGEICERTY:

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

Enter passphrase for key ’/home/wilber/.ssh/id rsa’:
Welcome to virsh, the virtualization interactive terminal.

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

virsh # hostname
mercury. example. com

20 KVM Z=#AL7RIE1L



JFANDAY A=)V

VM F RN EARL—F AV TV RTLEESOAA=IT7AIVET—9T71I, Z
LTVM T RN DREBN—ROTT7EREEETIRET7IILHSERINT L
F9, VM AN [Z VM FRANG—/8 ECEI{EL. BTSN E T,

4.1 Virtual Machine Manager %%l
L7 AMNDAV ANV

Virtual Machine Manager AT [##] ##9 &, vm-install ZEE#HT2IE
D TEET IDTATS LTS T4 0V KRBV DI D1 —F] %R
HMU T ANDAV ANV EEETARLE T 25, vm-install (FTATURSA
DD BERENTEIENTESBIFN, YaST S (K] > [REVS>DIE
&1 ERIRGTDETHRI TS A TEET,

1 TR ERDBYIC (KB V> DIEET1—F] ZREIL. [EL] %L
ij_o

2 ARL—FAVITIRTLBEAVAMN—=ILT BN ELIET TICHEIETD 44—
PTFARIDPSAVAN—=ILETRINEEIRLET,

3 —EHNSAVAN—IILETRWWARL—F AV TV RATLEERLET, Th
FNOEBEABEIRTEE FBIRLEEARL—FTAV T VAT LRITD BEEEH R
EINZET,

4 [BFZE] R—ITRGBIRLEARL—FTAV I VAT LATD BEDHREHNRT
INFT . ZTNTNDOAYRSAVERIRTBIET . REXE RMETDHIENTE

TANDAVZN—Ib
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FTVRATLDAVARN=ILEREIRTDEAAXA—=TD IEEPEEIFETS
CD/DVD F/8 ZM&IR, £ L<IE PXE EIOWTNH A BIRT B &Y
F9, [OK] AL TR EERTT2E TAN AT LDAV AN—ILIEED
MBEVUET,

4.1.1 BEEEDREICHTIHRAITAX

R Y DIERIVAF—RTIRBER—IDOANYRSA VW IET, KiE
DRELATRIZENTEFT:

TR HBEE ~AYFSIVERLTLT(ESN, BED
ELWBSEIL, OK ZBLTREY IV EENLTES Y,

R~ &
opensusell

iN—KITTF
HMWAE: 512 MB
BAATY: 512 MB

FEE7Otyt 8 1

T5 T v s EF—R—K

Cirrus Logic GD5446 VGA

TAAY

1:8.0 GB m—FF 122 (file:var/lib/kvm/images/opensuse11/disk0. raw)
Ty hT—O T TH

1: QEMU Virualized NIC Card; >4 LM Thiz MAC FELA
0S A=

FRL—F 1T AT b openSUSE 1
12 b=Jbt:

[ £ YW ()] | ERED(B) | <ok(o) ‘

41.1.1 [EREv=>DEHFT]

FAMIFLTENRETN [FF7] 2R ELE T F/- . HET HhiE [HFH] =N
NTBIEHTEEY, [FF7] MICFFEADOEREFE -+ DRESEFATS
ZEDNTEET, CDEHIE VM KRN —/N RTH—DOEDTRIFNIERYEE
Ao CDRFINIT AND BRET7AIVEER T BEEIFERINEEDT, virsh H
55 ZANMITIERTBERICERIBLEY,

KVM ZH# A L7 R781E



4.1.1.2 [nh—Fox]

BIETIEXEY)E CPU QEIY YU TAEZEERITBIENTEET  AH. VM KRRR
H—N D REAELREBELVEREIRELERETS (F—/N\—O3IYh) 2T BE)
DTEFEA. NI IS—OHERORBEINRETIAREELHBLHTT,

ZDFAT7AYTTlE, PCl TFNRAR (FEZIEXRYNT—=IH—RAE) #ENYHTT,
VM 72N CEEFERTILIICRETHIEETEET (PClI /AR —E B
¥) . [Host Devices] > [Manage VM Devices] %3&IRL T, £ (EFIBH
BERT/NAAD—E%E RRITTUWEIV, ZDH, —BEHNST /NI REERLT
[Add] %##HdE VM T AN DT NAZA—EITBMT2IENTEET, DB A,
FINAZRNI LT [Managed] #7avaBICLTELIEEBESD LET . Z
. Libvirt ICFLTRSANEDPYEYEBBIED/HD £ 73V TY,

#L(ti managed & 'unmanaged' MEWNIDWT (94 R—) B FHEH<
72X

EE: PCI F/MMRADHRBICOVWT

PCI 7/ RUE RARE VM 7 A~ DETH, VM 52 LD TH,

HETEILETEITA BT /NI RABE—DIVRAIV ARTOHMERT
B CENTELT.E E@B’Xm PCI 7/\A DM DE R TEDI TR
MEIDY, THERRLIES

LEELZRE] Tld, ACPI % APIC, PAE RE%ZNETNEM, EMICTDHT
ENTEFT  CCTODREZREEENSEEREIEIEIEHED TTEHAF -,
virtio ZFI B L7 LURTEE I/0 OAERE EEP. BEIBFICh—RILESE
T92LIICETE (Linux DH) TB2EHTEET,

EE: #RE 1/0

Lvirtio] #BWMITERE L TELURAEIL 1/0 Z#RIB LB E ER LI T
TDN=RTARID virtio DT1RAVELTREINFT  hICLY. B
FEVDARL—T 1V TV AT AITEYIRRSAND FELARWGEIE. A
VARN=ILDKRT B EICARYET, Windows 7f’\l/—7_-4/0°/7\7_-1x
DIGEFE RIANDPRBEINTVWTEIS—IC RVE T BEETIXZDHERE
& ARL—=F AV T RATLANC virtio RSANHAEFEELTWABIED D
MO TWB BRICDOAEMICARVET,

TANDAVZN—Ib
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4.1.1.3 [AZ77v1X]

CDFAT7AT TR ARBIEIERTEI 5719 I N—ROTT7EF—<v T B
SO IV RTF AR DWTCEREEITRVWES 5714y H—RDHR—M %
BMCLIGBE. I VIERYNT—IH—E R (ssh) )T ILIR—RDHLD 7
JERATERLRYFET . VM T RN IZBIFB YOIV RTFNALRICDWTIE.
SUSE TIEHR—MLTWER A, ZD=®D. [Sound] DE&EIZ None (FEL) IZ5%
ELTHWTLEIL,

4.1.1.4 [Z7r7]

[F7X2]: ZOFA7AT TIEAREN—RTF 1RV & k%8 CD/DVD RS17%
BELET.RBE VM T RN ICEVRLEE 1 BD RETFTARIDPVBETT, BF
DEDERIRTBIENTEBIFD, FLL VEEAZLLT«X/J?& SETHIEELTEE
TARETA RIS, TNTNLUTD 94T HSRBIRTBIENTEET:

c EEYAXDE—T74)
o MBIHLTHAXAEILIRTBE—T7MIL (RIS—RAA XA =Y Ty7A)l)

BE: 28— (FESR) A=V 771NV R T EBEDT1 A4S
IcDWT

ANRN—2 (RBRITERALTWATARVEEBLIVET7IIL A XDIFHH

AKEWN T7MIVRICERT =YD RIETZI77I) A A= T71 )L % YERK
TBEE. TNOEEMTE/IN—FT 42 avIld+DREIRTENUVE T

T VM AN [Z VM TRANG—/8 DT 4 RV EARB LS ek

LEEADT, /T\XMEJOJ/\—T4/3/’CT‘47\’JnEiﬁ7b\‘TET%>t 72
M ZATALARITIIEZIAAIS—HDREL. T —YDEBRIRETSE &

ICiRYEYd,

o TARIEEPN—F1Yav xRy NI—IR)2a—L%&FELRT TOvI T/ A
2

RAPROMREZSIEHLAWGEIX AR ITIERRETARAVIET 1 RILE% fF
B2 BLIEN—T 123V 2 EE2FRALTEIV, INODERD LS
BlE A=A A= T7( )V & {ER L@L\IEI&#WQ@?‘MM& ERRLTLE

IV, ZNN—2A A= T7M ) EFRLLRETARIDIEE, TARAVEEDFE

BT EDNTEEFTNAVAN I PTARID TV EAREEINECRYE

ER

KVM ZH# A L7 R781E



evbh: S4T1IL—>ay

Doy RN IV BEITRITERLL BFEVD VM T AN BHDRZANMIFET (5
ATRATL—23V) LEWSEEIE BADRAMGTIEZATES £IIC
TBD. IRTDTA RV ERYNT—I £ (RYNT—0 771V R T A,
F72IE iSCSI AR 2—L4) ICEEIERIThIERYEE A,

BEETIX. BE—DRAN—ZAFEAD raw TARITAA—=VT74 )V %, /var/lib/kvm/
images/WW &/ RIAERRLE S ZZTWN & ICIZ REETS VD LBINAVE

3_0

i Y R—IMF3F1 RO
IRBF STl SUSE (4. raw, ged, gqcow2 DE X DAEHR—NLET,

FHF 4.1 REZ1IODIEH

1
2

[N—F,FF77X2] %LET,

[V—=XTICAALET 77ANR—=ADTA RV EER LIzWHE L, /S %
BEEANTENBLUE [FHF] 28 LET . TNMADNST1 AV EER LT
WS EIE. T/NIR/—R%& AALFET, /=& &I /dev/disk/by-path/path @
SITRYFT 2B, /dev/sdb ¥ /dev/sdab D LI, T8N R/ 2% F B
L7=&aiE IBELAVWCEE@BKBADOLET, CNIE. INLDEFINSERE
Ho2TLED (TARVDIENN BIOS HTODTARVIEFZEAREICELY) AIRE
M HBHTY,

RIC[ZOr/L] %18EL, ran T4 RV EERT B EIE. 771 R—2
DiE [file] %. T INAAR—ZADIGE [phy] EBIRLET, T UAICE,
qcow2 2 ged TARVEEIRT D ZENTEET,

RIS [#7X] % GB BAITCAALET . COATVavidk, I74ILR—AD
TFARVEER T BB EICDARTIINET,

[(RAIN—=XAX—=T71/)] AR TDIDNEIDERIR LET . DA T>ay
[ TPANR=ADT ARV EER TG EILDIH RRINFT  F. T14RY
ANDEXART I ERERIELI-WGEIE, [FZAAAEFT701X] =18IRL
9,

DVD % CD-ROM H A4V AM—IL&EITRW W& X FIBEAER/N—KRT1R
D —EBERNICRSATEZEMLES  FIBEAERNEET NARADT NI R/ —R%
MY7=W BEIE FeEOaOv Y REETLET:

TANDAVZN—Ib
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hwinfo -—cdrom | egrep ”"(Device File:|Model:)”

ERRD (YIEMZL) DVD ¥ CD-ROM RSATEIBETBEZRDYIC. AV AR—IL
ATFATDISO A A=V HIEETBIEELTEFT 275 L. CD-ROM RS547¢
SO A1 A=, 1 DDOHF AMIFLTCREBEICWTIA 1 DDA EFHETEET,

CD/DVD-ROM F/81 2% ISO A X—T & BINTBICIE. FEEDFIETITAWE
9

1 [CD-ROM] %=$LZET,

2 [V—XTIEEZAALET . T/NMIAEEBINTBITIE.ZD /—REIEELET,
ISO A A=V HIBINT BITIE N RZBEZFEEETSIH. LT [SF] =L T
T7AIWNT SO ST71IL% FEELTLIEIN,

3 HmWT [Oran] #IBELET, ISO A XA=SDIFE [T77/L] % TN
AADGET (] HRBATLIEI,

TARV IR INIEF CT—BERRIINI T, COIRF IS EEFOIEFZRT
EDTEHYETDT BETHNIE [LA] & [FA] ORI ZFRALTIER
EANBATEIW,

4.1.1.5 [Rypo—2o 757 4]

BETIFREBII/INSH LT BE—DRBRYNTI—IA—RDPERINET,
MAC 7RL ZIFELEEF AL TREINZT TN . BEHICHHOETENSBIETS
ZEHTEET  F. VM IRRAM—/N EICT IO FEETRHA. IREXRY M
T—9 A—RIFZDOTVyIICERINT TN EELRWSGEIE Libvirt DBEE
DIRIBT ) (virbrl) [TIERIINET,

RYNT—=OT7 T T EBIMLIYIRELEYTSICIE, FEROFIETITRWVWET:

1 A—FZEMY B0 (7] 2 BRLIEA—FDOREE RETDICE [#F
Z] zZThThiBLEd,

2 ROyTHH9V) DD (4] BBIRLET,

FR: YR—MBRBRYNI—ITITIDER

IBEE M TIE. Novell (& [ZL2&E/E TD Realtek 8139] & T2k
FE1ETD Intel e7000] DIFH, BLURIEILTD [QEMU RIEE NIC
2—R] (virtio) ZHAR—MLTWET,

KVM ZH# A L7 R781E



3 FOvF4 oV RIS [V—X] #BIRLET,

4 ST LERT D MAC PRLRZEIY L TEH. HLIIEELK MAC 7R
LRAZEYETHENEIRLET,

R MAC PRLRADKE—¥ICDWNT

FEETMAC PRLREIBETZIHEIE IBETS MAC 7RLANE
VD RYNT—IRICEEL TN EAEELTEIW, EETS
MAC ZRLZZFALTLEDIE H5(IC DHCP EABASICHEN RE
LET, TDD. KAV I—TTA RIITEEET 52:54:00:12:34:56
% 52:54:00:11:22:33 D&HIC MAC PRLRAEIEET . SVF AIC
EMEINT MAC PRLAZERET D E%=m<BEIOHLET,

4.1.1.6 [(FNL—F1> S RFADLVRP—/]
ZDFATATNE AR —FAV TV RATFLEAVAN—ILTDBEIIEIR LIIEE
ICDARRINET AVAM=IVIFRET A RIDSRBEILTITAD ZENTES
[ZH. CD/DVD T/NAAR ISO A X—I  BLUVRYRNT—H )Y — PRy NT—
IO PXE 7 —MNCiEENT B ENTEZX T, 2D (7O 7 Tl iBET /SR

DXE%{de\L\gj_
Fl. ZDIATAT TIRARL—FT AV TV AT LN ERE>I-UBREILEY,
959y2allYLEBED VM T AN OEMEERETHIEHTEET, FicDA
ToavhBBIRTEET,
[destroy]

BEOV) =Ty TUBAITRWNET

Lrestart]

HLWVM AN 228 LET

[preserve]

D)=V Ty T a7 d . —RHT—YDEIRPERE A A—=TT7714ILD Bk
BREETHRWETA

TANDAVZN—Ib
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Lrename-restart]

VM Z RN D) =Ty TINFEAD FTLWL VM XN 551& T i2EIL
9

Lcoredump-destroy]
BEDOIY—VTy TRBORNI. IO YDISyoa079 0T FBRLET
[coredump-restart]

BEOBHEENENTRONBIRNC. TV DIZyaaT7 9 0T % FEL
E3CH

4.2 vm-install 2L/ R51Y
PEDAV A=)

$DISPLAY AR EINTWRWES (FEAETVY—ILTEE% (T2 TW5I5
B, X 747 —RiggeAFI A LAV ssh YT AFIBLTWS £HRIBE) 3.
vm-install (X VM RN B4V RAN—)LEIC BETHHD. WEFERIATURS
AVIAY—RERBLET REMEFED 52T ThiE. VNC RETEROTESM
VA= AT LERIRTRIED TEBLIIIRVET,

BEE: 1VAMNIVRDITZ5714ANW0 21— LU9—T A RICDWT

AVAMN=ILBICVM T AN #REILEH I AV AN—ILERRITS 57
. VNC #FIBLETS 7400 a0V —IVICERHRTIRENHYET, FD
7=, VNC Ea2—7% GUI BENSEEITAINELAHYFTT,

TST74NIRBREBICTIVEATEZREEZBHFLSTR TFRAMNIVY—IL
RETHEEATR>TLWABESIX. Wo72A VM A AN OB EEITRST=2H
ETST1ANRBREBILTIVEATERLIIIR>THOBA VY AN—ILETR
D LINCTBIENTEETFHELWFIEICOWTIE, 4.2.11 /A=)
ZERELAWETD VM AN DERE] (32 R—) ABFRMALIEIN,

DAY —RERBETBICIE. AV RSA DS vm-install EAALEFT AV R
R—=ILOAHF =R T ZEDNSA—FIITHLTEEED ZREINTWET, 7
NEN Enter 2L THESR % 177> TLEI W, FEBIC SUSE Linux Enterprise
Server 11 DAYV AM—=ILETRIICHI->TD WMEF VNPT O E#LEHLF
ER
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A 4.1 vm-install ZEE LTV RSTDEDHFER v, 7o

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)
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] >

TANDAVZN—Ib
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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 >

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 Yl >

Virtual Disks:
8.0 GB Hard Disk (file:/var/Llib/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 (ISO), 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/Llib/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
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Fully Virtualized Intel €100
Fully Virtualized Intel e1000
Fully Virtualized NE2000 (ISA Bus)
Fully Virtualized NE2000 (PCI Bus)
Fully Virtualized Realtek 8139

: Paravirtualized
(61 >7

~N o O WN

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

(Y / N) [NT>
Preparing to start the installation...

Installing...

BREBIINFGA—=FEOARVRSAVINLIBEETBIEHTEEY  ZDHE. V1 —
RKiZ A9V RSAVTHEEINTOWAVWEDIC DLW TREWEDEARRLET,
TETIE Fl4.1 Tvm-install ZFEALAZIATYRSAUDSONER Y RTY
71 (29 R—V) TEHELL TRTDNIA=FIIDVWTC HEETEIATURIA
VAAYFERELTWEY, NTA—=HDE) AMIDWTIL, man 8 vm-install
OV VRT RERINBIZATIR—IEBHHLIEIW,

A 42 vm-install IV RS51>2 1 wF

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
TWEY IBERERMED—EARRTDICIL, vm-install -0 AY VK%
EITLTLEIY,

® VMI RN DEFIAEIRELTVWEYT, CITOERNTI=—IREDT RiTh

ERYEHA,

RIE7OEyHHAEEELTVET,

AEYDMEEEIRELTWET,

AEVDRAEEEELTWET  ARL—FT1 VTV AT LB #EURIEE

Lvirtio-balloon] RSANBUHETT,

0 REN—KRFARIVEEELTVET . ZDOT7AILIE /var/lib/kvm/images/
sles11/hda ICEELTWET, CDON—KRT1RVIEHEH (0) D/N—RF4 R
7 (disk) ELTEAINZEDTT . F. ZDTARVIE EZIAATTHEE (w)
T. 8GB (8000) DHAXTF,I5IC, VM KA —/N EDT71ILIER
IN—RT7A)L (sparse=1) TY,

00

TANDAVZN—Ib
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@ SO A%X—Y% CD-ROM KSATELT, 2 BB®D (1) 7OvIF /A RICE]

YYTTWET,
O MAC 7RLR% 52:54:00:05:11:11 &L T, BLURIEIERYNT—0F /A
AERELTWET,

0 UST4vIh—REHRELTWET,

® REIIVDXMLEREI7IIVERETZEODTALIN)EZBELTWE
T, BB BEEDTALIKNY /ete/libvirt/qemu 2B T2 Z&AHLBE
HLEY,

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

vim—install A<V RIZIE ——no-install EWHINSA—IRHYET, ZD/INSX—
HHEIRETEEVM TN AEHTSE XML EBET7MILDMERINZEEDD. 4 R
M EEITIKEEILAKAYET, TD/NS5XA—4E, vm-install 2O/ HF—RE—
RTEENITS NN EHLUITATVRSA U TIRTDNSA—YEIEETINICED
59 MEITBIENTEET,

B8 RETFIRIDERICDOWT

vm-install #3479 BES, --no-install /S X—4%IETEE. RIE
TFTARIDIER DTN RYET, TD7/8, gemu-img ¥ virsh &7
FLT. EDOSTARIEERLRITHILRRS R ARYET,

VM Z AN IC333 2 XML 52 B 770 I AERL L7=H & . Virtual Machine
Manager ¥ virsh I TR#MINDZLIICTED, [EEF] 2T2OVEIHYZE
T BRI TERDLIIICLTITARWET:

virsh -c qgemu:///system define XML 7 74 J~D/VX

4.3 BELBRTSAMYAMNIVEE

ZDETIF. BEDODHEUNATDAVAN=IVEIB. IcEAT RA VIR —U% B
mL7=Y3d2-DFIEICDWTEHRBELTWET,
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4.3.1 1V AM—IVRICPRAVBRESDHZDH
&

openSUSE % SUSE Linux Enterprise Server REDARL—FT AV T AT L
DIZEAVAN—IEEDERT 7 I\zL/iun’a’:a&)éJ:ﬂ;Tég_tt)"C%i
T PRAVEHBEDAVZAN—ILTH FYvhT—7 LICFEET2HE. VM T AN (IC
DWTHBIREBREETHONEIL HYFHA, CD/DVD ¥ ISO ’f)( A3
NTVWBHBEIEF. VM TRN O AV ZAR=ILY RT AT LT RREDIV M=)
AR=TVETRAVERD BAEDAA—LEIBETIRENHYET,

ZDHEIE. 1 DHELTEEDA VA=A A—=T %, 2 DHELT RBED
CD/DVD-ROM R4 T T RA Y DA XA—IHIFE L TLEIW, Zhid, &4
ICERELTcA A— /’PT/\/fZ?b\t@Jﬁﬁkﬁﬁ%"‘h%ﬁl&)’(?‘ openSUSE %
SUSE Linux Enterprise Server #4> 2h—)L§ 3354, /dev/sr0 M‘E—E—GD{/
ARN=IARXA=D % /dev/sr11TT Fi/inn%%ih%hu ELTLEX

TANDAVZN—Ib
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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 (63 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
IR Y DEEIDIED. ZDIREE ([Running], [Paused], £7=\& [Shutoff])
DT7AAVETFAMDEATRRIN, CPU DFERRORRN—DHEEINZE
ER

EXWE VM 72~ OER
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5.1.2 virsh ZfIBL7= VM 2 d O—KERT=

VM 2N O—EBARRTBICIE, virsh list IV REEITLES:

localhost ETEMELTWBS AbD—E

virsh -c gemu:///system Llist

TLS AR AL UE—RD wilber TEIMETBZETHBLMMEIEFRDH ZN
—&

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

SSH b RILEFIALIZ.UE—MD tux TEMETDETHRBLTELEHRDS RS
—&

virsh -c gemu+ssh://tux@mercury. example, com/system List ——inactive

5.2 7574AN0aYY—IDERE

VM Z AN DT 2747020 — IV &R ZET. EBREDOT YV EEEKIC VNC £
HT YOVICERTAIENTEBLIICRYET, RN NEL VNC H—/NC
TOEZA LTWBGEIE, —HE BREINTULNI) E/XRT—REZhETh &
honhxd,

8. VNC OAVYV—ILDIAVRIRNTIYIRADRY VARG E T IRAD—VILIZ
[EEIN-] REICARY, OVY—ILOABITIEIBETER<ARYET, HEINh
ToAREEAFRBR T BICIE. Alt + Ctrl Z3L T I,

EVh: Y—ALALRBH—VIVORBENICOWT

A—=YILHF+TFv () SNTLEIZEEMBE . MDD ARERAMD
BTY—ALRICH—=YILEREITEZLIICTBITIE. VM T AN ICHT

Lybh ABTNAREEBIMLETFELLIE 8118 [—ALLRARA—VILEE
BEA—VILBEDREE] (88 R—) #HBFHALIEIN,

F7=. Ctrl + Alt + Del REDFEDF—ANIIDWVWTIE RAN AT LB TR
I, VM T RN ANSEST CEIETEEHA,

VM T ZM IR LTZDEIBF—ANERLEEWGEIE. VNC D1V RIH S
[Send Key] A=a1—%FE EELILWVWF—ANERIRLT ZIW, [Send
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Key]l MA=a1—I(Z. Virtual Machine Manager & virt-viewer Z{FHL/HE
ICDHFETEET,

HEE: ¥ik¥ 5 VNC Ea—7

—RRE9ICIZ T RTD VNC E2a—TH VM F AN ICERTEE T A, SASL
FREEY TLS/SSL TOEBAITA>TVWBIBEITITRIRFEARONALED
ICRYEY, — %8974 VNC Ea—7&LTIE tightvne % tigervne 7t&
HHYFETH. WIFhE SASL FREEP TLS/SSL #EmIIE i LTWEE
A Virtual Machine Manager & virt-viewer LI TXHIGATRERE DI,
vinagre 7ZIF LD HYUEHA.

5.2.1 Virtual Machine Manager 2FIAL7:
J5740)0aAVYV—=IVDRTF

1 Virtual Machine Manager AT VM 4" 2 DIEE%&EIRL. XV ADAHRY
HHLET,

2 RyTT7vTAZa—b5 [Open] %&IRLET,

5.2.2 virt-viewer 2fIBL7=/57147J)aY
Y—ILDRT

virt-viewer (> VNC Ea—7T. VM H AN O OAVY—ILARTRTS
T=ODBIMERENED > TWET, 2EAIEARYTRNITT Tld T1EH ] E—RIC

TWELTWT, VNC ICEHTBRIICVM AN AEETIDAEFT OIEHNTERE
. E VM T AN ABREL: LOAIBETE, BEIMNICEER T e F
HoTWET,

virt-viewer [ VM 7 AN ZZBITIRETESIEH, ID» UUID THIEET S
EDNTEZET, virsh list —all EANTBIET—EBEARRTIET,

EERP—EELEROS AMIERTZHEIE ID, UUID, ZRIOWT T ATE
ELTERTAIENTEFT, —A. Vv IVINTWSE VM A RN (21X ID
N S INTWARWZH, UUID £ ZRICIERLET,

ID 8 M ANMIO—HILEHTD

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 slesl1

——wait 7 VavEEETEZE. VMR BNZORET BIfELTLWARLT
. ZOERATRICEDNTEBLIRDETHRLET, YAMNEETS
E.Ea—T7hEELET,

ssh #FALK)E—NER

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

FHLLIE virt-viewer ——help TRERINB AT . ELLIE man 1 virt-
viewer TRAINDTZATILR—IABFEMALEI,

5.3VM 45X ORREZEE: {8, 1L,
—BFELE

VM 4 2~ D& 121k —BZ1EIE, Virtual Machine Manager 7zl
virsh MOITRITENTEEY, £/, VM RRMF—/N OREIRFICEHEIRIC
VM 7 AN %8 §2LIIEETHIEETEET,

VM T 2N vy N OV T BIGE. vy N O EE%E T L—RT)L (graceful,
"ERAR" EWDEL) E—RELIIBEIE—RTITAITENTEEY, BHETE—N
BBEEDIYVVTEIEIADERSST%5BIERITALERLELKR T, hD vy
NIV FEDNBEELRWNGEICDOHMTEIRZEDTY, /o iH vk 57
VNETF7AIWD R T LDWIREE LT IHBENHBIEN. VM T AN EOT—4%
KOAREMEHYET,

Evh: FL—2R7)V (graceful) vy by

TL—RTIWovy NIV ERITESDLIICTBHICIE VM 7N
& ACPI IS IS IE R IFhIE Y FERE A, vm-install ¥ Virtual Machine
Manager T AR%E ER L7358 EICIE. ACPI A FBATEZLDICA>TWL
3139 TY, ACPIITHIGTET WABHMEDH, Virtual Machine Manager
ORI BICIETROFIEEZERELET:

F9'1& Virtual Machine Manager R CHEERZ1TRWEWL VM 4 X DIF
BERWNYTINIYvILET, HEdX=a—h5 [View] > [Details]
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BZIRL. [Overview] > [Machine Settings] #&IRLFT, RRINi
BEET. [ACPI] B F v I INTOWNIERIGEHTT,

FAMIADARL =T AV T RTAICELYETH, ACPlI 2ERICTS
EIITIE BRYBWEEDHYET, ZDD. AFERZILLHBHIIC,
FAZNMUAD vy oV EBRANENETNELSEETZNEINF
HIICHED D THLIE &L BEOHLET ., /=& 2L openSUSE ¥ SUSE
Linux Enterprise Desktop D& L. vy IO BREAEITAID
IC PolKit BREEN M EICRBJEDHYTTH . ZOR)—H £TD VM
AN TEMIEINTWBIEETHELLIN,

F7=. Windows XP/Server 2003 D5 ARV A h—IL T BFERIC ACPI
HNEMEINT WBIFEE. VM T AN DRELITOEMETIER+9T
T LIETEEDREE BN

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

TL—2R7N2vy R IUE VM T RN DERERITTHRLEEBAT R

BID ARL—F AV T AT LTEMEINTVWRIFNIERYER A,
5.3.1 Virtual Machine Manager 2FIfL7
VM 72 ORBEE

VM 42~ DIRKEZE (L, Virtual Machine Manager M XA >4V KoM ST
ROTEDNTEBIEN, VNC VMV RIODNSEEEITEIENTEET,

FMF 5.1 Virtual Machine Manager 1> No0\6 DX EEZEE
1 VM52~ DIEEEEF. YXIADARYIVERLET,

2 RRINFRYT Ty T4V RIDS, [Run], [Pause] F1i& [Shutdown
options] RICHBZWINHDIEE% BIRLET,

FM 52 VNC O12RODEDRKEZLE

1 5.2.118 [Virtual Machine Manager 2#FfI L7/ > 714A)LOVYV—ILDFE
] (37 R=I) [TEMNLFIRICHEL, VNC V1V ROEREET,

2 V—IbN— £ LI Virtual Machine]l DA=a—h"5, [Runl, [Pausel
F7l& [Shutdown options] RICHBWTNHDIEEEERLET,

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

VM KRR M —/N OEEIRFICT AMAEZBFMICEIHTELIICTEEREIT. BEE
Tl BT >TOWERA F. COMEIXZNENDO VM 2 TEBICERD
It92 REFHYFT, —FETEMLTEIHEIHYEEA,

1 Virtual Machine Manager AMSERELW VM RN Z&IRL. ¥ TILY
DwyLTavy—I% BEZEY,

2 [View] > [Details] %#RL. VM TR~ DREIAV RIERTET,

3 [Boot Options] %3#IR L. [Start virtual machine on host boot up] IZ
FIviE ANEY,

4 HEld [Apply] B REZREFITHIEHNTEEY,

5.3.2 virsh Z2fIBL7= VM 52X h ORBZEE

TEOHITIE, Tsles11] EWHEHIDO VM T AN ODREA ZRELTVWET,
EED

virsh -c gemu:///system start slesl]

—BEIE

virsh -c gemu:///system suspend slesl1

BiE

virsh -c gemu:///system reboot slesi1
TL—R7Iowy T oY

virsh -c gemu:///system shutdown sleslT
i DA iy b

virsh -c gemu:///system destroy slesl1

BENEEDA 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 2R ETZETAMNNDAE)RICHDBEHRELETRETHIENTE
F9, REOAVEI—FICBZIHASE, AVEI—ID NI/WVEF—>32 8
LRI EETRITEIRYET R EINL VM TR . ZOREIN REE
ICRBETTAIENTEEY,

WO T ARTFEEEETROE VM AN IZ—BEEILIREEICARY, XY EIIRE
INT WEBERETARVICEZAATHSEILRREICBITLEY, CORETIE
VM 528 ORBT4RAIDAE—IFERINF A RETIVERETS
DITHD B BFREIEEIY U TEAE) EIKELTREVET BB, VM T AN D
REINZTTTS EC VM T RN BHIRLTWEXAEYIE VM RN —/N IR
HMINZET,

— A ETREIIXATVREARFELTWZI7MILE VM AN ILFHAA TR
]I BEETRVET T AMIEELIBAITAD ZEIE R REINLIREE
ICRAZEICARYET , EEDOIAVELI—FICBEIBRADE NANRR=3UH 5D
ETXMIBEL SR EATRITEITRYET,

VM AN (F, ZDOXE)IREE T 7AIVIIRIFET DO REFEELED/S—FT12avIc
T REEAFEETEIEATHELLEIV TS AMITTEOOIYT VY REEITTS
s ENEITOEENADEICRZOIN AIBECRELRIENTEET:

free -m | awk '/"Mem:/ {print $3}’
i.ﬂ:
=

RELENET LehEid REFLE VM TSI ZEEL2YRKRLEYL
T BRYFHA INETEO>TLEIE . YV VDRIET ARV EFRFEIN
T AEVIRRED BEAN BN RKA>TLE W T ANDE TSGR T
SO RETHRERICBRYET,

5.4.1 Virtual Machine Manager 2FIAL7

GREEHET

FM53 VM IR, DRE

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

EXWE VM 72~ OER
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2 [Virtual Machine] > [Save] =ZIRLZET,
3 REEDEMETFIIVEEERLET,

4 [Save] #HLFT T AMDIREBRFICTIE, LIESIERED WETY, BED
SETL2EIE. VM T AN IEBEEMIC vy RO VIRREIC BRYE T,
FWE54 VM T, DET

1 Virtual Machine Manager ##&£8)L% 7,

2 Alt + R &9 H, £ LLIE [File] > [Restore Saved Machine] %#ZEIRLE
ERS

3 BRLEWIFPAILERIRL, [Open] #1LET, T7MIDELSGRAHATN
&, VM TR OEIED TICRY E T,

5.4.2 virsh 2§ BL7=RELE T

BEIRDO VM 52 OREFIL, virsh save AT ETITRVWET, 2DE
X RELEOTI7FIIVEEIRELET,

opensusel1 EWDEZFIDT ANZRFT S

virsh save opensusell /virtual/saves/opensusell. vmsav

ID37 DT ANERTET D

virsh save 37 /virtual/saves/opensusell. vmsave

EBITAETEIICIE, virsh restore #E2TLE9:

virsh restore /virtual/saves/opensusell, vmsave

5.5 VM 7+ DHIBR

VM 7 AN ZHIR2E BEETIE XML ERE 771 L EBIBRLET . BRI TL
o ANL—J LB ETIIHIBRIN AWz thD VM 4 RN 2R ELTEIHLSME
FHd2% ZENTEEY, Virtual Machine Manager 8 LTW3I5E1X. 7 R
MIIDANL =T 7746 BIBRT2EIICTDIENTEET, ThITLY. S AN
WIBETDEMEHIRT S ZENTEET,
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VM 52K ZHIBRT BICIE £ vy MOV EITRVWET (FIBICDOWTIE 5.3
3 VM 7R~ OIREEZEE: #28), (E1k, —BHE1E ] (38 R—) ABFHEHAL
TW) , RITHOT AN HIBRTBIEITTEEHA,

5.5.1 Virtual Machine Manager #FIAL7=
VM 5 DOHlIRR

1 Virtual Machine Manager A5, HIBRL7=\N VM 2k DIEE%EA TV
DADARYVERLET,

2 RRINERY TPy TAZa—m5, [Delete] BBIRLET,

3 HERVAVROBRRRIINETD T, ISIC [Delete] T EVM T AN %IB
ABCHIBR T B EDNTEE T, HIFRLIBIZENYEHT CENTERWN DTTER
{TEEW,

BB T ANDRETAZAZICDOWTERBICHIRT 2IEEIE. [Delete

Associated Storage Files] \IZF Ty ANE T, COHIBRIEEICDOWVWTE,
BYHE T ZEIETERVDTTEELLEIV,

5.5.2 virsh ZfIL7= VM 4 Xk OHlIBR

virsh ZFIFHLT VM A~ &HIBRTBICIE, virsh undefine W & #E{TLE
T AMADIRET 4RI EEMICHIFR T 2HEBEIFARINTVWEEA.

EXWE VM 72~ OER
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BEDOVM T AN 223D VM KRN — N N EHABEETILORERIET
&, ICICBEEBNMTEHEF > TLEVET, Libvirt [TIXEHD VM KRZAR—
NI LT ARERTEREVIMELHDIENS, CNEFBALTIRTD
VM Z AN EFNLDTST4HIN VY —ILEEBTEIENTEET,

EROHZDA—HREIIDTIERATEDLIIITD/H, Libvirt TIIRTED it
X477 (TLS, SSH, Unix Y4k, TCP) EER5EXAH= 7\A (socket, PolKit, SASL,
Kerberos) M RHINTLET,

6.1 EBAE

VM Z 2N BB LY. ZNODT S T4 AV —ILIZTIEALEY TS E
ML BRONII—HFITHLTOAMRBEINZREED T, INERIBTE0
VM RAM Y=/ I TREDOIIBREREEARZFI B ITEIENTEET:

o N—3yoavE T I —TMEZBERZRETES, UNIX YTy MILBT7IER
. ZDOARIL Libvirtd FEHETOAFIATEET,

« PolKit #FIFL7= UNIX Y4y DT o2&, ZOARIFO—HILD
Libvirtd EHETOMIATEET,

+ SASL (Simple Authentication and Security Layer) #f|A L7z, 2—%'& &
INZAT—RIZELBEREE, CDO AL Libvirtd & VNC O A THIETEEY, &
B SASL TORE =170, E . H—/MUICRBEDI—HFT7 AUV N BT %
DEEFHYER A INIE, - RENRRAT—REHBDT—IR—IARIIRE
5 12HTY, B, SASL CORIFEmIIFBESLINET,
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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,

« NRAT—RDHDEREE ZDFHRIE VNC #Eft COAFATEET,

EE: libvirtd & VNC OREREICDWT

VM Z AN OEBHEEICT VR I2MEEETNOD TS5 T740)La0Y —
WIZ 7O 28I TN TNRIRICRET PR ENHYET  FE
Y—=ILAD TOEZAEFIRLTE, ZNO5DFHIEA VNC E#GICBEITRM
INBIEEXBYEEA

TLS/SSL ##AFIHLTVM AN ADYE—RTF I ERAETRIBE. & V5
ATV NDT I ZAEENL, SERAZ DRI 7ML DR AEYUIMERERED 7L —
T ELTHIRT 22 &L > T BENICRIRT 2 ENTEET, F LU
6.2.2.518 [7EZFIR (EF2)T71EDEREIE)]| (60 R—) #HHxH
{FEEW,

6.1.1 Libvirtd MDEREE

Libvirtd MER5EIE. /etc/Llibvirt/Llibvirtd. conf CEEELET. CDT7AIL
TERELZAZAIL, Virtual Machine Manager % virsh 7RE, $TD Llibvirt
Y—ILISERINET,

Libvirt TIX 2 @EOV Ty MRLTWET, 1 DIIEERBICERT2 Hia
RAFHDHDVTYMED 1 DIIBEBICFERTIHAZEITRERYIYN TY,
WADYTYMINTETIEREB4ICEBELEFT EETIEAAD Yyt
root. root NAIETBHREICHE>TWET, F BETIREAEXTEAYTY
MIRT 270 RHEIE root 7ZIFIC HIRR (0700) I, FmAIAAHDHDY Y M
W27 AME HICTETESLIICERE (0777) STWET,

TETE FABSTRAY Ty ML TP/ AEERE ST B FIRESALT
WET AR ADHDYTYMIFLTERICFIECTHRETEET . AH. ITRTOD
FIEIZ VM RANF—/N FCERBLES,

¥ 82: openSUSE L8113 E DR TR E

openSUSE ICBIFBBEEDERIEAEIL. UNIX Yoy hafBELE 79122
HEHTY, CDHETIE root ZIFHEREEINZE T, VM RRAM—/N RIC
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http://libvirt.org/auth.html#ACL_server_kerberos
http://libvirt.org/auth.html#ACL_server_kerberos

BFETS root UADI—HT Libvirt V—ILICFPIERTEE BHD 1
E721F, PolKit IZ&3 root M/XRT—REBIAHDKOHSNES, /SNAT—K
NELWIEHDHEINDE, ZDEERTOEYYIVESED £y a v T
TOEANFRAINDLIITHR>TVET,

FNLAICE, libvirt AR ETAIETHEBFEI—SICTORTL] 7V
tz&%frﬂ@“é;vt:;ﬁfi?ék_tﬂet%i?o FELLIE 6.3.118 TIE4FE
A—HIINTD [VRFTL] TR (65 R—D) HEFHmHLIEI,

XN SFARE
O—AJL$E

6.1.1.218 TPolKit ZFIAL7% UNIX Yoy MI&BO—hIL 7ot 24|

&1 (48 R—)

6.1.1.118 [R—=XviarvEJ I —TrFRrEZEZFBELZ UNIX Vv hEITO
TORRAHEIE] (47 R—)

SSH ZFIALE)E—IDLD R FRIL

6.1.1.118 [R—=3wiav T I —TFREZEZFBELEZ UNIX VoY h@EITO
TOrRZAHEIE]L (47 =)

TLS/SSL #FIA L) E— Mk

6.1.1.318 ISASL AR L7z21— Y& E/SRAT—RTORIE] (49 ~R—)
2L GEFREICR 27V RA%FIRTEIET. V547V MIUDSD 7OER
HE A7)

6.1.1.1 R—IvavE&dI—TmEaEE=FALE
UNIX Yoy NaIFOFT o254

root AADTHIVMIFRLTT I ERAFATBLIICERETS ILIX. Vv bhdD
FMEE/IN—THEETHIETRIBITEIENTEET (FEDHITIE Libvirt

TIV—TIRETDHEERLTVWETY) . CDRA AiEIL, O—HILERKE SSH
EHRIOLCEBTEET,

1 FTVTYNEFRBIER N —THEELAWNGEIF. ThEEHRLET:

groupadd Llibvirt

Bl o HERR
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EE: JV—-TOEEIDOWT

libvirtd #BEET2ETORICT I —T2ERLARITFNIERYEE
Ao ERREITR>TUWARWE, BREENAKLKLET,

2 7OREFAILIEVWI—HETIL—FITEMLET:

usermod -A Llibvirt tux

3 HEIIEETET7AI /ete/Libvirt/Libvirtd. conf A FE2DLIICERLET:

unix_sock _group = "Llibvirt"@
unix_sock rw perms = "0770"@®
auth_unix_rw = "none”®

0 FAEZEIIL—T% Libvirt ICZRELTVWET,

0 VHYNMINTBENRN—IvIavERELTVET (srwxrwx—),

© TODEREESE (PolKit ¥ SASL %8 #&EspibLTWEd, 77t
EVTyhDIR—Zyo a3V TOHRRELET,

4 libvirtd 2 BEELET:

rclibvirtd restart

6.1.1.2 PolKit ZFIF L7 UNIX Y4y LkaO—hil
VATl

PolKit ZFIF L7 UNIX Yoy hDT7 7 A&, O—HILEREDIBED
openSUSE IZHB 132 EDHIEAETT . ZD7th, Libvirt DFRE BEAET
BOREBIEIHYFEH A, PolKit ICLDFIEHIBWVTWSIGEIL. BEETIEEmAD
VIryREENR—Iy a3y 0777 IR EIN VI YMIRLTT 2R T37 Y
T—2avid PolKit I L3RI ITRITNIE RSB ARYET,

EE: PolKit DEREEIXO—HNVEHKICH L TOHEIELET

PolKit IV E—FDEREEICT L TWARW=8, PolKit IC&BEREEIE, VM
RAM—/N EOO—HIIEREICHLTAEIFERTRIENTEET,

Libvirt VI YMITIERTBI56. 2 BRADKR S —HNFELITT:
« orglibvirt.unix.monitor: FAHAFBERD Vv MINTETIER
« orglibvirt.unix.manage: A E IR VITYMINTETIER
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BEETIIRAEZAMREARYTYMINTET7IERRY S —E, root D/IRT—K
ICE BRI A 1 ERTERL. HERFORADEYYavE SHBDOEYYIVTT
JEAMNFAINELIITR>TVWET (auth_admin_keep_always) .

root M/XAT—REANTBIERL HRAEZARERVYITYMIFLT 7R %
HATBLEIICTBICIT. 2 TBEOH EZHYET:

1.polkit-auth A¥ Y REFIATEIET FIRDEWN PO EREZHFTIENTEZE
ER

polkit-auth --user tux --grant org. libvirt.unix.manage t EROG S
polkit-auth ——user tux —-revoke org. libvirt.unix.manage # ¥ERRMDELYHL

2./etc/PolicyKit/PolicyKit.conf 7L TIE &Y FELWA T avaREL
TWETLBEFED <config version="0.1"> Hh5 </configd FTHREIC, T
D XML 7F A% AALTLIEILN:
<match action="org. libvirt.unix.manage”>@
<match user="tux”>@®
<return result="yes”/>©

</match>
</match>

0 RY—DZMAEIEELTWET, org. Libvirt.unix. manage &, M
EXFRERVIYMINTET7 I EREZEKRLET,

0 MERESZZ21—YEEELCVWET EREEELLWVEAIE | TK
FIoTLIEE (user="tux|wi lber”),

0 LS22HEROBHEEZIEELTY, FaOWITNAZIEELET: yes (FIfR
LTI ERA%EEFAIT3), no (REICTIVEAREE T 3), auth_self %
7zl auth_admin (ZNZFNIERDBERINIGZGEIC.BDEED/NR
7—RH root M/NRAT—R%ZHEERT 5), auth_self keep_session F/z
|& auth _admin keep session (ERNBERIN/IZEIC BOBHD/N
AT—RH root D/RRAT—REHRT . W\olchA HERNTTI5E L
BOREYYaY TRIERETELTS), auth_self keep always F7c
(& auth_admin_keep_always (#ERRABERINIHZEIC BEDEHD/NR
T—RH root D/IXRAT—R%EZHEERT D, N\ o7 A HERRDSE T 75L&, AR
ToLEREFELT D),

6.1.1.3 SASL #FIF L= —H K&/ AT—RCOERET

SASL 32 —HHZENRT—RICL BRI = RHHTDED. T —HDESIE (BIE
Tid digest-md5) HIRHLF T, SASLIFBBDI—HFTFT—IR—2% Ho>TW
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27O, VM RZA Y —/N EICEBROI—H %R TI2LEIIHYFEEA, .
SASL ZFIF9 %Ik TCP Efiie, TLS/SSL #Fimh B ETY,

EE: BES{LAVWERETO TCP & SASL EBEE

ES5b% LRWRIET TCP #i%® digest-md5 R Z1TAIIHHE.
I ABRECTHRTZIE TR EF 1Y T15BRTIFHAIDELD
72 FRTEIL. TANRETOHMEAINZREELEDTT,

B> h: TLS/SSL ZFIA L7 SASL EB&E

DE—MS®D TLS/SSL a2 (11256 SERRE DR 771 LI
95 T7ICAFIRETRIZET, 2577y TD 77 AHH%ERIR
FTBIEDNTEZET L. ZRDISAT VMDD PR %=ZFFF
BIBEI. BEEREELTCLEVNRTWVEHEATEDYE T, TLS BATOD
SASL ZFIA L. U—/MATOT7 o R EIHAFHRE LTIV,

SASL EREI AR E T BICIE. FEEDFIETITARWET:
1 /etc/libvirt/Llibvirtd. conf NDEEE%E, FEdDELIIC EELET:

Ta TCP ##ICX LT SASL =5 MICT 284!

auth tcp = "sasl”

1b TLS/SSL #i#kiCxf LT SASL Z2BMICT 2355

auth tls = "sasl”

2 libvirtd #BiEEILET:

rclibvirtd restart

3 libvirt M SASL B8ET771JLIF /etc/sasl2/libvirtd. conf (CHYFET, BHE
& CDBRET7TIINEEEENSEFTTI2HEIEHYEEA, LHOLRDS,
TLS #2HT SASL 2T 2L ORIGEIE. REBOEEEFFSTHIC EYvda
VD (SASL AD) BESL 2 EMLTBIENTEET Ly avDESEE
T BICIE, mech list ZOXVRFTIMLTLEIW, TCP #EHDIEE T
digest-md5 ICERELATNIERYFEEA:

mech list: digest-md5 # TCP ¥ TOMNERTE
#fmech list: digest-md5 # TLS/SSL #E#HTOABEHAINDINERE
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4 BRETIE SASL OA—HFIRMAEREIN TRV, HEOT 1V TEFH
Ao TNENTERDOIVY/RZFIBALTI—FDEMP—ERT. HIlfZ1T4-
TS

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

Again (for verification):

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

mercury:” #f saslpasswd2 -a libvirt -d tux # a1—4 tux OEIE

Evb: virsh & SASL EREF

SASL ERSIA(FERHLTWAIES, virsh Ov Y RE 295001 —H%
ERRAT—RDANERDONE T, N AEEETS ICIE, virsh &>zl
E—RTREEILTLEIL,

6.1.2 VNC BBEE

VM T ZN DTS 74700 —IUII S 2772 AHEIE, Libvirt X QEMU T
FIEINTWBEDTIEARWESH, VNC FREED R EITILEMDIEENNEICR
UFET, FILERDEBET7AIVIE /ete/Libvirt/qemu. conf TT,

VNC FREETId 2 DR AIEZRBLTWET, 1 DId SASL ICLBEREE. ©
j 1 D&/ \ZU I\f\_‘!j—%*uﬁﬁjénlmuﬁ—ca_ Libvirt U)uu.\DIE‘\- SASL %{%Fﬁ LT
WaIigHE Ik, VNC ZREEICH LTH SASL ZFIF L THZ & %58 S#8HLET,
Z?LLII__I CT—9R—REHEBTEIENTEZLDTT,

VM ZZAN IC G270 2% HIRTZ72HD 3 DHDAEELT, VNC H—

NETTLS ILLBBEBILEFERIZAENHYET, INIE VNC 75147 Mil

ICx509 V547V NEFREARRE L CEREET B AET. oD SERAEICRT

570 EREISAT Y MATHIE T B ET. 7O RERBIENIC HIET52E

/ftﬂ?&tot;tﬂ)i@“o ;$L<Lat FTLS/SSL AFEATSVNC: 9547V D3R
1 (59 R—=Y) aBFHEHLEX

6.1.2.1 SASL 2L —H & E/RRAT—RCOEREE
SASL 1A —HRZRENRT—RICL BB = RHMH T DI T —HDIESIE £

RELET, SASLIZHBDI—HF—IR—EF >TWSH, VM KR+
H—/\ EICERBEDI—HYAERTE2BEIEHYFEA /. Libvirt ITHL
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T SASL #FIFA93ICIE, TLS/SSL #EfmaFHTHIEETEET, IhbDiE
AR ETIAERICDOVNTIE, TTLS/SSL #FIFET2 VNC: 75147V hDE%
El (59 R—) &HBimH <IETW,

VNC FIC SASL FREEA R ET BICIE. FEEDFIETITARWET:

1 £V SASL DERET7IIVEERLET, Libvirt EIFICEERIN 7711
EHBEWNIRZODNBEIDHTTLEEIC Libvirt MIFIC SASL A2 ELTWT. A
Ca—HL, /RAT—RDF—9R—2% FIALLWGE I B %/
BEBDEFTTHEVNEEA:

ln -s /etc/sasl2/libvirt.conf /etc/sasl2/qemu. conf

VNC ICD&H SASL & E L7=\WMgEP, Libvirt SIXRWSRELMEA L
WEEI BFED 77N ER—RELTERTSH. WolcAIE— LTHS
MEBERMEEZITR>TEIN,

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

2 BEETIE SASL OA—HIIfAIEEREINTWARW O, HEO/ 1 TEEE
ho TNETNTEOIVVREFHALTI—YOEINC—ERT. HIRAE1TH>

TKFEEL:
mercury:” #f saslpasswd2 -a Llibvirt tux 31— tux OBM
Password:

Again (for verification):

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

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

3 /etc/libvirt/qemu. conf HDEREE%E FEEeDEIIIBIELET:

vnc_Llisten = 70.0.0.0”
vnc sasl = 1

RADINSA—FTIE, VNC B RTDA VI —TTARICH LT (B—AHILK
AREZFTR) AL EREZIFHITBLIICERELT WET, 2 DHD/NS
A—HTIL SASL SREEE=EMILTVET,

4 libvirtd aHEEEILET:

rclibvirtd restart

5 BREZZEIDAMNOEEILTVALIANTD VM T AN ICDOWT BiEEE % 17
BWEYT, VM TR 2FBiEEELAaVEE. VNC #i#kbs D SASL ZREEIE B4
fEIhEtA.
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HE: Y3 VNC Ea—7

IRBF s Tld TLS/SSL #Eft& SASL SREEICx L7z VNC Ea—7 (3.
Virtual Machine Manager, virt-viewer, vinagre ® 3 f&$8TY,

6.1.2.2 /SRAT7—R D HDEREE

VNC H—/"ADT7 7t RlE. VNC RRAT7—RTHIEITZIEETEET, TRTD
VM Z AN ICH L TCERET DI A—/NIL/INRAT—RERETBIE B TIBIEDN.
BT ZAMIF L TREBD/INRT—RARETEHIEETEET, BEDIFE. VM ST
AN DERET7IINERETIVENHYET,

X2 /O0—/LRRT7— RO EICDWT

NAT—RDHDERIAEFRALTWBIHE. TNThD VM TN ITRLT
BRIDNAT—REIRELTWSIHETE. /O—/NL/IRRT—REZELT
BLZEEBBOLET, IV VB TONRRAT—RERELENT L
FoBATE BFEVDREYIVE TEZD] XAT—KT RETES
72T, E/=. 7AO—/NILIRAT—RIE, FDD/INRT—RH 2DV
ICEREINAN TG EICOAMEAINET,

FUE6.1 20—/ /L VNC /¥ T—RFDRE

1 /etc/libvirt/qemu. conf HDEREA FEEDLIICEELET:

vnc_Llisten = 70.0.0.0”
vnc_password = "/VX 7— N7

RAD/INSA—HTlE, VNC ZFTRTDAVY—TA AR LT (B—HILEKR

ZANEZFTHL) DAL EREZIFTITEEIEELT WET, 2 DHD/NS
A—HTIFNRAT—RZZELTWET, NRAT—RICRETRERZFRKORIE
8 XFTY,

2 libvirtd #EiEEILET:

rclibvirtd restart

3 BREALEITBIAHNOBIL TN ZTRTO VM A RN ICDOWT. BE#%E 1T
BRWEYT, VM T AN 2B LAVGE. VNC #HiFEFDO/NAT7—NK SREEE
AMEINhEHE A,
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F 62 VMITI,EED VNC /NI T—RFDRE

1

FFTIETEDOLIICLT, VNC ZITARTDAIVH—T A AT LT (B—AIK
ZNEIFTAL) 2L EREZIHTTRLIICERELET,

vnc_Llisten = 70.0.0.0”

IFA9TVM T RN D XML EBETI7MIVEREZET, FaeOBITIE W £ D
%A% VM T AN DZRICEIBMZ T LIV FHAINEZI T 1YL BET
|& $EDITOR ZH T EEINAEDEFRALET, COBHMNHREINTULAW
BA. vi 2FEALET,

virsh edit W &

type="vnc’ EWHEMAER o7 <graphics) DERAIFELET T, &2 IX T
D FORERTY:

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

passwd=/VX 7— N EWD BHEZEBIML. 771V ERELIT19%E T LE
TO/QXU—F“:EQEE E.[ﬁgfd:%jiwﬁi“i 8 Y?Tjo

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

Libvirtd #EBREEILET:

rclibvirtd restart

REEZHEIDRDOEEILTVATARTD VM T RN IIDWT, BiEE% 1T
BWET, VM T AN #FRELAVGE. VNC EfEiED/SR7—K FBEEE
BiEIhFEEA.

BS: %1571

VNC 7Ok 7TORIILEEFEEZLONTVWERT A /N AT—RIE
ESIEEINTEEINTITH . REBEI’BSILINA/RRAT—REBSHED
MAZEZTBIENTERIGE /NRAT—RE@BFTETCLEVEY, Z0D
7=, TLS/SSL Z#FIFAT 5. HLLIE SSH b RILARHBTZRED B
TVNC 2FIHT2ZE58EOHLET, virt-viewer % Virtual Machine
Manager DIEH, /X—3> 2.30 LIED vinagre T ZENHMADARIC
TIELTWET,
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6.2 VE—MERDRE

Libvirt DREZRFEADIED 1 DI EHDERB)E—MRAMLEIC $H5 VM
AN —iEEEBTIDZEVOMENHYE T, COETIX, JE—IMSERTE
55900 =LV ISATVMAD BBEFEEFRALTVNET,

6.2.1 SSH ZFRIALEYE—MIRIV (gemu
+ssh)

VM ARARM—/N £T SSH O RIIVEFIB LY E—MERZITRIHmE .
SSH D#ERAEZ IFT IR ELITETRASFERITZTTLET . ThEh SSH
F—EVHEEILTWSIE (resshd status) &, SSH H—E R T7A( T oA —IL
THMTVWBIE MR LTI,

SSH EfIcd 2 1—HEREEK. EKBYDI—Y JIL—T&, =3Iy Pay
ICEBEDTTFFLIE 6.1.1.118 [N—3viav el I —TmBEHEEMALL
UNIX Yy NEIFDT 7RSI (47 R—) HHHALLEIN, tux TOHE
%% (gemutssh://tuxsIVname;/system) |LENBFICERTE% £ DT, Libvirt {4
TIIFICABTROMVEIEIHYVEEA,

SSH X gemutssh://Z2—#EQ> X 74 DIIIEHRETROIZEE.
Z—YEIITTE INRT—REANTEUREL’HYFET ,/NZAT—RKRAAIE VM
RANY—/N ED "2 —1%/.ssh/authorized keys T4LZRJICARHEA
OE—92Z&TRITAIEETEET, FFLIF IR ISSH @D IE—] (5B13%F
SSH: B Z & RE 31515, T BX1)T14HAR) #EHMEIVN, ¥V ET
ssh-agent ZEAT2DOEEMN A HAETT ., IELICDWTIE IH ssh-agent a7
VRDER] (BB13%E SSH.: ME#IRETZ4815, T X1 )T1H1R) 2B5m#<
7230,

6.2.2 x509 FEEARZFIAA LY E—bD TLS/
SSL 3%=#t (gemuttLs)

TLS/SSL B5 =& x509 FEBAZIC L BEREE A 1T/4D TCP ##tld. SSH 252 €95
SYELFIENEHETTH, KIRERBIEICITEY) AR T Z-. BEEN Th
DZHEEMEDHZBRIBEBTERD VM RAM—/N BB TELRIGEITIE. 2D
HiEEERLTLEIL,
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6.2.2.1 EFNLELS

EKRMIZIX, TLS (Transport Layer Security) ($EFBAZAFIAT2IET2 A
DAVE1—YEDBEEZBESILLET  EREMAKRTZ2IVE2—9E 0547
VINEERRE | AFRHT5 (V547 V8 ELTERAEZIF IO E2—4%1&
[t —/\FEBRE | ZFEAT5 [H—/\] &ELTRbNET LATDORATIE, FR
ICHDT RN THEDSBHEND VM KRN —/ BB 2HE%HIC LTL
9,

RBE. WAHADIAVEL—IDSEHEIHBINZIEAHZBEIE. TNETIhD O
YEA—HIISAT VU NERREE Y —/\SIFRED Fr ¢ BEITZVENHYE
T, ZNE/EAE, —ADIAVE2I—9DSMmAD IVE21—9IC VM AN %%
BRI BIORIGEICEKULET,

ZThETND x509 FERAEICIE. TNICHIST 2REBERI7AUDEFELEY, &
I GIFAE B S DELMZHERTHICE GEAZEMEROMADELW HAE
DENBETYI ISICERAZINELVAENORITINALEDT HEIL%H
PRI BHICIE, GEFAKE (CA) EMEENBHhREEHNSRTIN BELINELE
DTHEIREDNHYET 0B F—/\GERAZEIS(T7 Vb sIBAEIXEL CA D5
FITINLEDOTRIFNERYFE A,

EE: 1—Y&R6

DE—MDSD TLS/SSL A FIA T 555 ERMICIFRFEDAMIC
WETB2B8DAVEL—YEDHDBEEEFAITEIEICRYET, D5
B, VM7V MATEIRRZEICT VR TEZA— YA 4IRT 52 & T, MiE
BIC A—HHIRZEITAICENTEE T FFLLIE 6.2.2.518 [/ RH|
R (ZFa)T1EDEEEIE)] (60 R—D) ZBHmHAH<IEIN, B,
|.le| rt —C‘i SASL %*U% l/f\.l #nrh\nmcutﬁmbfb\ij—o (—Bb‘ru
WTOFMIZ 6.2.2.618 [TLS Vv haFIAL7z SASL IC&FhR&EHRE
I—4EREE] 1(62 /\_V) EBFTALIEIN,

6.2.2.2 VM IRRAMF—/% DERE

VM RAM =N [$EGEE=Z TR0 VT, 2D, —/VEIRE
TAVAN=ITBRENHYET, SERAEDIIRAEICDWTE, HHETIVR
F—JLLTLIEIWGEBAZE A AV AMN—IL DL, Libvirt (IEBIMIC TLS HR—
AOERICRYET,
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1 A2IH X509 7547/ H—/GEBREDEM] (176 R—Y) DFIEIC
WoT H—/\FERAEAERM L. CA DFEREEEEICTIRR—ILET,
2 VM RAMF—/N ETTFEDIIICAALTTALIMN) ZERLET:

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

TEROLIICLTEEREZAVAM—ILLET:

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

EE: (AR~ DFIERFRICDOWT

6.2.2.51 [7OEREIR (EF2)T1EDEREEIE)] (60 R—V)
TEHBLTWALIC EIBAEADT I EANGIRINTWDZE AR
LTHEWNTLEIL,

3 /etc/libvirt/Llibvirtd.conf 77 )L% T 19 THE, Llisten tls = 1%
BRELET, FREIDOLS Libvirtd BREELET:

rclibvirtd restart

4 BEETI Libvirt (& TLS OMEFEFHAIC TCP R—Kk 16514 TRHLEZIT £
T MHETHNIE,. T7AT7 04— ILTEEDR—MEFRWVTLEIL,

EE:TLS Z8WELIFTO Libvirtd OEEE

Libvirt TTLS ZB®ICLIZGE Y —/\GEAZEZ AV AN—ILTERED
HYFET, U—/EEBAEAM A R—ILINTWARWE, Libvirtd DEEE)

NERBLE T, T/ SEBAZEAZTELIBEICE Libvirtd OBREIAHNVE

ERYET,

6.2.2.3 V5AMF VY NDEREERET A

DSAT YV MIEHGETROBDOT VT, 2D, 25177 A SERREA 1Y
AN—=ILTBRENHYET, SEAEEDIIRAZICDOWTE. HDHOETIVAR—IL
LTLIEEW,

1 A218 X509 547K/ H—/GEBREDER] (176 R—) OF|EIC
E>TOSAT VIR EAER L. CA DFIRAZEEEEICTIRR—MLET,
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2 H5ATYMITTFROLICADLTT LN EERLES:

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

TEDELIICLTARAZTZA VY AM—ILLET:

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

EE: (AR~ DTIERFRICDOWVWT

6.2.2.518 [7VERFIR (EF2) 7 EDEREIE)] (60 R—)
TEBALTWAEIIC GIBAEADT VAL EIRINTWDZE AR
LTHEWNTLIEIL,

3 FEOAYVREAATEIET . VM7V MY —N\EDEHRT AN 17712
CEMTEZT, FEED mercury. example. com \ZIE VM IRA N —/\ D& FT%
BELTEIW, U—/NEERREAER L/-BFERL T2BERAMVZE AN
LEY,

virsh -c qemuttls://mercury.example.com/system list ——all

HEMNELIFNIE VM IRRARNF—/N T Libvirt #FIALTER L, 3R
TOVM TRk D—ENrRRINET,

6.2.2.4 TLS/SSL #B3{bL7= VNC #imDBE XL

BB R TlE TLS 2F A L7 VNC ik, <A BDY—ILTUL Y R—b Sh
TWEHA LEAELLEDNTLWS tightvne ¥ tigervne REDE1—F7T
(& TLS ADOFIGIFATRHONT WEHA BICEHEDNERINTVSEDELT
I&, Virtual Machine Manager (virt-manager), virt-viewer, GNOME VNC
Ea—7 vinagre RELHYET,

TLS/SSL #FIFB 93 VNC: VM IRA N —/X DEEE

TLS/SSL ZFIALTVNC DTS5 7470 AVY—ILIIT V2R BITIE, VM KR
hMF—/N T TFREDOREFRIBLETY:

1 BEVWDTI7A(7 04— T, WC H—ERZRAETET,

2 FEROIIITASILT Jete/pki/Libvirt-vnc FALIRN)EVERL. ZDT 1L
RIS L CEERRE DY V% FRL LET:
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mkdir -p /etc/pki/libvirt-vnc & cd /etc/pki/libvirt-vnc
In -s /etc/pki/CA/cacert.pem ca-cert.pem
Ln -s /etc/pki/libvirt/servercert.pem server—cert.pem
Ln -s /etc/pki/libvirt/private/serverkey.pem server-key. pem

3 /etc/Llibvirt/qgemu. conf 771 ILAMREL. FEEDLIIT/NSTA—FH%EEREL
X9
vnc_Llisten = "0.0.0.0”

vne tls =1
vnc tls x509 verify =1

4 libvirtd s EEEFLET:

rclibvirtd restart

EE: VM 52 OBEEICOWT

VNC D TLS 52E L VM 7T A~ DEFRFICOM R ERAEETY, TD
D BREALTEITIAHNIOBIL TV ZTRTOITIUVICDWT, BitE
EHTROBELRHYET,

TLS/SSL #FIFHT 2 VNC: V5147V DB E

ATV MUT R ERM—DERIX RBRLICIZA(T VM IMOITT REA
BE/RIBFTIC, X509 DY ZA TV NEBIEAEE T2 LI TY, HR—hSh
3&79Z547 K (Virtual Machine Manager, virt-viewer, vinagre) (N %
Npl~DGFTICEIAE 2B E Y 5L # A TI Y. Virtual Machine Manager &
vinagre [ICDW T £21—HICHEHA §5Y AT LALKDOMAEZEE TS 25
EA—YTEDIIREZRE T S SN A2 I TVET,

Virtual Machine Manager (virt-manager)
JE—NDRAMIER T ICIL, Virtual Machine Manager (XL T
6.2.2.318 V54TV MDREERET AR (57 R—Y) THBALTWS
BREFIEEZERTILENHYET, VNC DUZA7 Y NERAZEICDOWTIE.
TEOTALIMN)ICEEBLET:
AT LEARTHEATIIAAEDIEE

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

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

virt-viewer

virt-viewer ICIZV AT LEAETHEATZIAED HBAALMAAEINTULE
TA:

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

vinagre
AT LK THERATRIAEDHZE

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

BEDI—YREINMERISAEREDEE

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

EE: (AR~ DTIERFRICDOWVWT

6.2.2.5E 7/ ZA&IR (LX) T/ EDOEREIE)] (60 R—) T
SEAINTVWARBICHKEW GEFAZEADT 7R AFIRLTWAZ &% THE
R AN

6.2.2.5 7/ ERHR (X271 EDERFIR)

ZTNTND x509 GEAAEE 2 BEOMADNOBRINTVET, 1 DIERMHE T
NEREEERE. £ 1 DRBBRTT /517 MIMADEmEFA $22&
TRHAZITRIZENTELY . ZDD. VATV NDEIREE HERDOWEH %
FOTEDTEZL—HTHNIL FETE VM RRAM =N IL TR TESRZLE
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ICRYFES, — A Y—EEBEEDI>EMADE MM ZEE>T WK, EARTI Y
TEH VM RAM— /N [CRYTETIENTEE T, DL ZEEHC 2D D
REBMBBICDWTITES R IFREICTIVERAINAW L5 FIRA1TRd 0
EAHYFT REBEARARZELTUL BI7MILIC LT/ I—Iyavick
70 ERFREITROIFEDHYET,

H—/EEFA

H—/NEEBAZE QEMU 7OEANSHmMAL IENTEIZNELNHYET,
openSUSE Tid. Libvirt Y—LHSiEEINS QEMU OFOEZD fil
FZlL root o TWET, FD/=, root HNEFFAEZEA AR TENTEN
X ZNTHDEVWDITEIIRYET:

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

/etc/Llibvirt/qemu. conf 771 )L ARELT QEMU OO RAFIEEEZE
BLEBEAIE. FNICHOETEIZIIINDOFREEE BETIVNENHYE
ER

SATLLETHEATZI517 > MIEAE

RTFLRETHERTREI7MIVICDOWTT IR & 5IT5IC1E, HED
T —=F IR L TCEHRAAB T I LR EHFATTBEIIREL, TD X/N—F2
FHEI7AINETHIADLIENTEBLIICLET, FEED FITIL Libvirt
TIV—T% {ERXL. clientkey.pem J7MILEFDE T4L I NI LT,
libvirt OFFBY IV —T 5B ELTWETAEEEITAIE RELLFAEES
TIW—TICUDT I ERADEFINGDWEIICARYF T, REIC tux & Libvirt
TIV—=TITEBINTBIET, tux BSBI7MILICTIER TEBLIICARYE
ER

CERTPATH="/etc/pki/libvirt/”

t Libvirt ZIL— TR

groupadd Llibvirt

t 32— root EJI—T libvirt ICAREEZRTE

chown root. Libvirt $CERTPATH/private $CERTPATH/clientkey. pem
t =3Iy avDRE

chmod 750 $CERTPATH/private

chmod 640 $CERTPATH/private/clientkey. pem

32— tux &J)L—7 Libvirt (T8N

usermod -A Llibvirt tux

REDL—YEFHIFERT AR

VM ZZN DT S57448)20Y—ILICVNC BATTZ 7 RT3, BE1—
YREIFTDISAT YV NERZEIE, 2= DER—LFTALIRN)LLTD 7/ pki I
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BELTEMEIHYFET . CNOD SEFREEFHATS VNC E2a—T7RET
T ERBEBO/NR—IvaVaEER LAWEHEMICR>TWST2H, 2—FRID
SETHBEEI MbOI—IC FARONLBVWLIRETINELHYET,

H—/NAIDSDT I+ AR

BEETIEE VA7V MBS 147 MIEBREM B E I, TLS FHHEH
BRI TWD VM KRR =N [T L TEREITRVET, ZD7RH, H—
NMAT SASL ZFI A L7 BINDH —/MAEREE AT D ZENTEB LI
TWET, 3¥L<I1E 6.1.1.318 ISASL 2RI LI —HYRBE/NRRT—RTDER
SE1 (49 R—) &= BFHHLTIEIWN,

F7-. DN (334; Distinguished Names) DR71/ M) A NEBEAFIRALT, 77
TRFIPRZITRITEETEET . ZDIFE. DN O—EBICEINL IFA4T UM
IR TEBLDOITRYET,

A4 5 DN 2—EI3BINT 3ICi&. /ete/libvirt/libvirtd. conf Z74JLA
D tls allowed dn list 2% ELF T, COETIETMILRA—RICELBIEELH
BETT . A AEEELARVGEIX IRTOEBINMEEINGZEIGEELTHK
W,

tls allowed dn Llist = [

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

SEFAEICEHNNTLS DN 2KRR$5ICIE, TEeDAY Y REAALET:

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

BB BREZBELLHEIFTRDLIICLT Libvirtd Z2FEBLET:

rclibvirtd restart

6.2.2.6 TLS Y7y b A L7 SASL IC& AR
21— RREE

6.2.2.51 [7OERFIR (EF21UT(EDEREEIE)] (60 R—) TEHIN
TW3 FIETISAT7YMID/IR—IvoavEREL BENICI—THIBEAT4A
D ZEIFTEFYH, TLS TEEMRI—YERIETRITEIITEZFEA, LD
LAahS, Libvirt TH—/NAITOI—HEREATRWEWEE, TLS I SASL
(Simple Authentication and Security Layer) #8119 52T, EFEHNAI1—
YRR ARIR T2 &I ARETT A LVLEREAAICDWTIE 6.1.1.318 TSASL
HERALLI—YRENRRT—RTOREE] (49 R—2) EHFHAH<LIEIL,
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6.2.2.7 STV a—F4> YT

Virtual Machine Manager/virsh BS54 — /ST TEARL
TEEDIEF CHEERAITR>TLEILN:

T7ATIF— IV TR—PEFEVWTWETHN? (B —/ AT TCP R—b 16514 %fH
WTHBLMELHYZET)

Virtual Machine Manager *° virsh Z&&|L/z21—Hh5, V5147V MNIBRE
(GIFAZEBE B EMER) 2HAMBIENTEDLII BO>TVETHM?
H—NDIBAEICENINITLEMN A1 E (FQDN) &, EREIFOTEIERN
X414 (FQDN) A ERILTE H?

H—/\ET TLS BABEMITR>TWETH? (Listen_tls = 1)

H—/\@IT libvirtd ZBEEFLELAEN?

VNC #EEH KT 3

F9'1& Virtual Machine Manager ZFIF LT E—MDH—NITEHTTIZHE
IMERERL T LIV BERERTESHEIE. FEEDOLIICLTH—NED
RIE< VT TLS BEMEINTVWBI L&A LET, TEROAIIXREYS VD
B [sles11] THEHEERLTVET,

ps ax | grep gemu | grep "¥-name sles11” | awk -F” -vnc ” ’{ print FS $2 }’

TEHROIIICRTIINTWARWZEIZ. TDYI VT TLS #2BFEIN TUOVARL
EWDIZEIIRYET, TLS ZBWIELL THBEEIL TLEIL,

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

6.3 VM R R M—/8 A3

Libvirt ZF B LTNA/A—AHFICERT 5121E. URI (i—&EIR#EBF;
Uniform Resource Identifier) Z38 €T 2UHENHYET, 2D URI IE virsh &
virt-viewer ¥ AT 3 1S (7z72L VM KRN —/N ET root ELTEELT
WBIBEEREET) ITBEER BT, Virtual Machine Manager THEITG
CTEARALEY, virt-viewer DIFEISEHR/NSA—FELTHBETDIENTE
F9 (ffU: virt-manager -c qgemu:///system) A, $&#w URI D ERN %I 5745
WAV —TTAATITRIZEETEL T, 55 L<IE 6.3.218 [Virtual Machine
Manager ZFIF L/ DEIR| (66 R—) B FHATIEIN,
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NL =g QY+ T, TIN®: /2 — 10 E— O/l FEFO

0 NANR—NAYHEIEELET, openSUSE TIF FEED/NA/N—N\(HFDH%E

HR—MLTWET: test (FRAMNADY I—), gemu (KVM), xen (Xen) , 7
5. CDINTA—HIIHBTT,

0 JE—IMOERATAIBE. CCTCTOMILEEELEY. FOMIL
X UTOWThhEIELET: ssh (SSH M RIVIRETOHEESRT), tep
(SASL/Kerberos 25 L7= TCP ##), tls (x509 SERAEZEAFIALT -
eal I D TLS/SSL K& S b 1)

0 VUE—MSEREITAISGE.CITLI—HFRZREVE—MNDKRANE%E IBE
LET. A—HEIBELRWESIK. AV RERVUHE L2 -0 12—
(BUSER) MEHLNF T F LLIE TEEABFiA <XV, TLS HEHDIFE. K
AR x509 SFBAZERAURANE % FEELARITNIERYFEE A,

0 QEMU DNAN—NRAHITEHRLEIDIELTWSRIHE, 2 EEDERI(TS
DIEDLVWT NI ERIRLET, TRAT I REE BLEWESIE
system &, FIfRIN/T IV ERZEE LIcWEE(L session ZIELZET,
openSUSE Tl& session 77 EA&HR—KALTWRWe®, COXERNT
(& system 7Oz ADIH%=EHEALTWET,

N/ =/ N DR URI B
test:///default

A=A DY I—ANAN—NAFIEHRLES . T ANBICEF R BETY,
gemu:///system

A—HJILIRAN ED QEMU NA/N—INAHFITEHRL. T2 R T IR
(system ¥47) #EUSLET,

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

IJE—M®D mercury.example.com FRAK EICHD QEMU /A /X—/AHf|C
B LET.EHKIE SSH Y RILENLTITRWET,

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

I)E—M®D mercury.example.com FRAN LIZ#HD QEMU /\A/X—/X(H(|C
B LET.EHIE TLS/SSL N L TITARWET,

S IEEFICDOWT EELIE http://Libvirt. org/uri.html (235 Llibvirt
DRFAAVT—2aVmEBHmMH<LEIL,
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http://libvirt.org/uri.html

3¥E2: URI RCO1—HH

Unix Vv  NRELAFE R %% 6. 1—%R /NRT7—REREEYP PolKit %
FERTEIHNEINMIEHLLY . A—HELEIBETIVEIHYFET , INIE
TARTO SSH BLU0O—HIVEHICYTIEFEYET,

SASL SREEA 3 33548 (TCP &7l TLS #4#5) . TLS E# TEM
0)*7‘—/\1Euu,b\uiE7&177a1om\i% & A—RBEBEITIHEEHYFE
Ao SASL DIBE CCABDLEA—FRIFFERAINT ., 2—HRE
X’?—F}E%Uﬁt:%mfpné:tc:fgtji?o

6.3.1 EFEI—VITHTE [V RTL] FH
2

ERDEHBY, QEMU NANR—NAHFADFERFIE, 2 FBEOTOMIIL (Y
2ay BLV VAT L) TERTEEY, By v 3y ERiEI478TO7
S ERCHERTHIEST 25D T, HIRMNFET S (USB/PCI 7 /31 RDEY
TR RERYRT—IDRENTERAo7/Y, Libvirtd ICHTBVE—NT7IE
AN FEIRINAYLED) AL EICT RN TOREICICFIBLETS,

VAT b EFE Y — A ORBIEICFIRT 20D T, MEEm D FIRIEHYFE

ADY, root DAL TIEATEET, LH LA S, DAC (Discretionary Access
Control; EET7 7= R&IfE) RSA/3% Libvirt (BN $52& T, 3EKFEL—Y
ICHLT T RATAL] 7ORRAEZHFATES SHIRYFET, VRTL] PI/ERA%
tux ICEFRI 97 3ICIE,. FaeD&IICLET:

FMF 63 —RI—1ICHTIE 2 RTAL) FOEIDFET

1T UNIX Vo yh&RIBLET77EREFEIE, 6.1.1.118 [/N—Xvy>arvEd)L—
TErEHEZFBELZ UNIX VoY NETOT7 72 RG] (47 R—D) ITR
INTVWET, SEIDOHITIL, libvirt 1 Libvirt ZIL—7TROTRTOLI—H
ISR LTT I EREHFTL, tux A—HF%ZDTI—TF DAV NR—ICLTWET,
ZhickY, tux A virsh % Virtual Machine Manager 2F| B L TiE#HTE3
SHICRYZET,

2 /etc/libvirt/gemu. conf AfREL. FicDREIEH%= ZELET:

user = "tux”
group = "Llibvirt”
dynamic_ownership = 1
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ZhIZEY, VM TR & tux TREIINDEDICARY. FAMIEYH TSN
DY—R (IRETFTARVEE) I, tux TPIER /ZE TEBLIIIRYET,

3 kvmn I —FITR/HLT, tux ZBIILET:

usermod -A kvm tux

ZDOFEIZ. VM TN 5 EBENTD/-DICHERT/INAR /dev/kvm IZFIER
TEBLIICTBEOITMETT,

4 51212 Libvirtd #BREILET:

rclibvirtd restart

6.3.2 Virtual Machine Manager #fIf L 7%=
EHROER

Virtual Machine Manager TIXEEXRDTRTD VM RAM—/V [TRL
TR 2EALET. TNETNOERICIE. TORANTIRHEINTVBTARTD
VM 52N BNEENE T BEETIH. O—HILDRAMIT I 2EHABET R E
Ih, BEIMICERINOREBICRY FT,

FTRTCDEREFAHDIERIL, Virtual Machine Manager D XA >4V RURIC
RIAINFT, BHRERICITNIBREAHI—IPRTIN. TNEHTILET
BRI HDVM TN O—BERBREALLVITYEILARZYTEIENTEET,

| ERIZT L — (JRE) TRRIN., Not Connected ELTENAMT IFSNE
TR TYTILI)vIETRIMNELITAERY VE T ZETRRIINDD
VTFRAMAZaA—DS [Connect] %BIRTBHIET iR ITHIENTEXT  F
T BACAVTHFAMAZa— D5 [Delete] #FIRTBHIETHIRETADIZEE
TXXY,

Fio: B okHOESE

BHEOERERET IR TEI A EREERELLWVGEIX LWL
B (FRL TR ER/ISA—FZREL. TDR [HW] E50ER% Hl
PRLUTKEE,

Virtual Machine Manager TH LW\ &R A ERNR T 2ICId. FEEDFIETITAWE
ER
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A=a—n5 [File] > [Add Connection] %EIRLZE T,

RARDINAIR—=\(H%& [Hypervisor] TRERIRLET ([Xen] £l
LREMU/KVM])

RIS DY AT % [Connection] TEIRLZET, Virtual Machine
Manager &L TWAHRAMNB HICERT 235613 [Local]l Z:&IRLET,
DE—MERDZEIIVWIT NI ABIRLET GFLLIE 6.218 TE—MEHKED
BRE] (55 R—=V) HHEHMLIEIW)

VE—NMERDIZEIL. [Hostname] ICEREDRANE%E 21— 40
E—hFFRZ b~ OFXTEELTY, SSH #FieO—h/LEROGZaIF. 21—
YPEEZEELRTNERYEEA,

EE: 1—YROE\EICOWVT

TCP % TLS TO#EmDIZE. I—FREZIBEITI2RERIHYEEA, 1§
EETROTHEEAINE T, 2 —HRIFO—HILERP SSH FHDS
BICEELRITNIERYFHABELITRALABWVESIE BIEDI—
# root BMERAINET,

Virtual Machine Manager DEENFFICERABEBIMICAEMEINANELDIC
L7=Wg& 1. [Autoconnect] DF v %HLET,

=x&IC [Connect] A& . REFRT TY,
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AN—YDEH

VM RAMY—/N BETVM 52N 2B I 258, VM T AN ORE/N—FK
TARY % BIILIZYBEEDA A=V %EY HTRYTBEE. VM RAMF—/N D
T7AIYRT L RIRICHLTT VAL TEEBTRIENTEET, LA LARDS,
VM T AN % VE—IMSEBEBTIIHE. CNETARIZETEERA. CDOLOR
BEMNS Llibvirt TR VE—MDSTIERATES [ANL—UT—)L] EFIEN
AN EERINTUVET,

kB> b: CD/DVD ISO 1 XA—Y

JE—RHS VM KA RMF—/\ EIZ3H2B CD/DVD D iso 1 X—=JICT7
ATEBEIIC THIE INMDERN —IT—IL EICERBT 2B ELHY
7,

Libvirt TIEFNEFN ANL—URY2a—LERAN—ST— LR IELTWET:

ANL—YRYa—A
AN —=—VRY2—LEF T AMIEY Y TEIEDTEBAMN—UTNNAR
T ARET1RU% CD/DVD/70vEAT ARV REDARXA—ITT, WIEM AR
(VM RAM—/N ETO) T7OVIT /MR (IN—T 1423V REBRY1— LR
E) & BYYTEIEHTEET,

ANL—ST—)L
ERBICIERAMN —CT— L ElE R 21— LA (REFTBEIERTZIEDT
X%, VM RAMNF—NN EDAMN—VEREEKRTDIHETT . TR

A=Y DEE
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HWTIIRYNT—9 A=Y DAL ED T YIERICIETTED LD
LEEIrHYET:

7AW AT LDT LI R (Ldir])

AA=TT7ANERBT DT LI EIRET B HETT . 771)LIE 5
52T 1RIFR (raw, gcow2, ged) DWLWFNH, ELLIL ISO 4 X—
U HEFBATHIENTEET,

MBI AT 1 RV T INA R ([disk])

MBTA RV AN —VELTERTEAETYT /A—T142avid, 77—
JVIZEBMLZER) a—LICHLTER LE S,

EHRI7A—<yNEATOVIT AR ([£5])

T7ANSRATLDTALIN) (AA—=I 77V ERBTET1LIN)) &
BLUAETNN—T12aV%&iBEIDAETI  M—DEWE, Libvirt
BT NAZDT IV M eHHT S EVWDIRTT,

iSCSI %—%4"w s (iscsi)

iSCSI DF—4 v EICT— IV E{ERR B HETY, Libvirt TRIATE
% £ BITIF . BRICHRDR) 12— AICATAV LTEDELHY
F9 ., iISCSI DF—ITH LT R—T 123V &ER $28E8ICIETIGL
TVWEEAN  BEFEOHREI=vMES (LUN) DR 1—L%E XHLET,
FNOAEMATIE. ZThENDORY1—L4 (LUN) ICIE. B3 (AIHEEH
NTVWRW) N=F12aVT—TIVFLETARIIRILHEINT WD
MENHYET MEENINTVARWGEEIE, fdisk ZFBALTEMLE
9

T 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 @xc15cdcde.

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

LVM R a—LT)L—7 (logical)

LVM QR 2a—LTIN—TT—)ILELTHERTEAETT . FRIICERTE
INf R a—LTIN—TEFRITEIN ELUIERTEZT NI A%IEE
LTI N—TEERLET, ANL—VRY a—AlF R a—LED/—
Ta¥av ELTERINET,

BE: LVM R—2D7—UIci 3 34IBRICDWT

AN —ITR—=I%T LVM R—RDT— L ZHIFR T D& R 21—
LT IW—T BHIRRINE T, COHIBRIGE TR AT RERNIETHB
O T—I EILREINEETOT IR KON B EIRYFT!

RIVFIRATINM R (Lmpath])

BEETIITILFIRZIADOR N T AMI L TEEDT /N1 R AEE|Y
WTBZELNTEZFEA, Libvirt BOTILFNRATFNA 2R EER LT
Y, BELEYTRZEISIETBLTVEE A

Ty NT7—0 EDRRAT1LIK) (Lnetfs])

T7AWTRATLDTALIN) (AA=D 774V ERBETET1LIRN) %
BEITDHE) EALAET. XRYNTI—0 LEDT1LIRN) %I BELET,
T7AIWIRATLDTALIMN)EDEWL, Libvirt BATF/RARADTIV A
E HIET5EWSRTY, FAMIILIE NFS & glusterfs IS L TWE
ER

SCSI RARNTH T4 ([scsi])

iSCSI —# v hDIFE EERRIC, SCSI RANTY S9%ERETZHET
T, BB, CDFEEFETBIGEIE. /dev/sdf DLIAR Lo T LT
ARZDOFRATIHAL, /dev/disk/by-* DELIBRFERDT /N1 AL %(F
HI330O0BEDTY . CNIFRIEDARDIHE. T/ ADEEHIRTIC
Lo TEFINEDLO>TLEIAEEM (F2& A UET /81 A% BMLYEIRR
L72Y LGB BRI E D> TLED A REME) 1B 7-HTY, b,
iISCSI 7—IV EIZRY a— L% BB T R— RSN TOWEHA, £
DRHY, BEEOHEI=YIES (LUN) B RJa—LERDLET,
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S X1 T1DEREH

T—HDERPHIEERFC O AN —V T — )L EBETIMRICERTS
LVM RY2—LTI)L—TX iSCSI ¥—4 vy’ E%H VM ARAMF—/N £T
FA (T LEWTLEIW, VM IRAR—/N EAASINLDERIC
EHRLIEYSTOVNNAEYTE REIIHYFHA, Libvirt AThSDOEE%
TRVWEY,

F7z. VM IRA MY —/N ED/IR—F 4230 BSRIVTIYIV NGB E LR
IFTTLEIWN, ZOEIRBEETHRO>TVBIES. VM A AN RTERLS
NRIVEDEREIND ATeEtEL H B8, VM ;RARNF—/N fITDTO VN
BRICNS T IV AR ATREED HYE T,

7.1 Virtual Machine Manager %#IFH
LA M —VEH

Virtual Machine Manager Tl&. ANL—Y R 21— LET—ILEEEBTEDIC,
JST4HNIBAVI—TIARATHDIAMN —IIR—IvARHLTVET , N
ERATSICIE. BRERBATHOIYVRADARY VEHLT [Details] %ZIRT
3 M ELIERENISMAMNRRIETHS [Edit] > [Connection Details]
EFERLET, RRINFIAVROT [Storage] 9T EBIRLTLIEI W,

F7AIE)

a%| @ryko—o L= xoro—o10s—22-2|
[ default:  10.72 GB Free /502 GB in Use
F—NIAT: FPANSAFAFALIRI—
187 [fan/ib/ibvirtimages
RIE: 3 g {Eeh
BBRHU): F O
#ya—n g
Volumes [ Size [ Format
T |08 [y a—an| &

7.1.1 RL—IF =)L DB

A=V T =L BBMNT I, FTERDFIETITAWET:
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1 ETORBICHBTSRBIDY VRIVAEL, [Add a New Storage Pool
Window] %F3E£9,

2 Y13 [Name] WTEAIZIBELE Y (FARBFOED, "_-" DHILEZ
FATELY) mWT [Typel 2BV, [Forward] = LET,

LI ARL—F—)L%Em 2Fy7 12
BTREI VAN —VRAETEAMN —SOBMEEELTEEN,

2m: || Name: Name for the
j storage object

BIRD: [dic 77ANSRFLFA I —

@ | @ | ®uwe |

3 BWTRRINDIAVRITIE MERFMEREEELEF T, ATARE
F—HIF, ERLEDELTWBT—ILDFBEICL>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 |

Ldir:] 917 DBE
« [Target Path]: BEIEDT 1L UM ERIRLET,
[disk:] 54T DBE

« [Target Path]: TI\A R%ERIFETET4LINIERELET, &
AEDISEE BEETHD /dev HETIA BICARVET,

o [Format]l: TINAZADN—F42avT—TIOFREIEELET,
FEAEDHZEF [auto] (BE)) CRIBRKEIMET 2R IR e
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NUANDIGZEIL, parted -l ZRITTS TETERRIINEZ—EHNS
FHREIRELTLEIWN,

» [Source Path:] TINAA%IBELE T & 2L T TIE /dev/
sdf DLHIRFER TIEAL, /dev/disk/by-x DFER T FEELTHL
CEEBEOLET . CNIFRIEDARDIGE. T /31 2D FEiHEkR
ICE > TRFBIDN B> TLEDIAREM (& AT/ NA R %8 L
YHIBRL7ZY LG BIC. BRIN B Lo TLED A 8EN) 57
T9, Tl ZTTIEETARI LED/IN—F 423V TlERL TARIE
R RHOI/NREBELET,

» [Build Pool:] ZDA T aVvaERIRTBETINAAD 74— vk
EEATRWET  RB. DA TVavEBIRTIE T[WRD T/34
ABFEETZIETOT I RbnZEd !

(5] 917 D@éE

o [target Path:] VM iRANG—/N D774V AT LHNT, YOV b
TBME (RIVVIMRAVN) #BELET,

o [Format: ] TINAZDIT7ANY AT LR EIEELE T, BEME
auto (BHE) CRIELLEMET 13T TT,

» [Source Path:] TINARI77AIVDINABEIBEELET, /dev/sdX
D&% X TIERL, /dev/disk/by-* DLIRFRT HEELTL
IV INIFRIEDEIITIBELTLED & T/ RD HEfIRRIC
SOTRBNEbLo>TLEIHBEM (FEAIET /N1 RA%8M LY
HIFRL7=Y LG E IS BRI EH>TLEDHREN) 1’ H57-T
ER

Uscsi:] 5417 D%E

VM RARY—/N ECFREOAVVREANTRE MERT—IAEEFZT
EDTEET:

iscsiadm --mode node

LEEERITIDE FRDEIOREXTISCSI R)a—LD—ELNHAIN
9. AFTREL VBB BN ERERTY:
IP_7 KL R :PORT, TPGT 4 —4*w h4_(IGN)
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» [Target Path:]1 TINART7AIDEFNTNDS T4LINEIBE
L&Y, /dev/disk/by-path (BEZE(E) 7=l /dev/disk/by-id @
Wehh i IBELFT,

o [Host Name:] iSCS| H—/RDRANZF/=I1E IP PRL R % $87F
LZEd,

» [Source Path:] iSCSI D¥—4 v % (IQN) =8 ELZE T,

Uogical:]1 9417 D& &

o [Target Path:] BiEORY1—LT N —TEFERATBHEE, T2
BEEDTNARNRRAEABDLETFH LW LVM RYa—LT)—7
HERR 95 Ea1k. /dev TALIRNIARDTNNARAT71ILD 55,
ZOBETHEELTVWAVWT AL ZEEANLET,

o [Source Path:] BiEDORY) a—ALYT I —TAERTESIE [
ABLEEAFLWRYa—LTIN—TEENRT 2HEIE. 2T
NAA% BELET,

» [Build Pool:] #iLWRYa—LY IV —T%EKT BI5EDH
Frvie ANFEY,

[mpath:]1 9147 DBE
o [Target Path:] R IVFINZADRSE, FIFATEERETD TILF
IRZAT A REFIBLTER T BIHEEICRONTWET , ZDoH,
ZITIRERDOXFIE/ELEY (bigELRWVE, XML /R—
Y= I5—%RLET) KRTHEATILIAILIFIHYEE A,
Lnetfs:]1 91T DFE

 [target Path:] VM IRANY—/N DT77AIWVV AT LETD <OV
FRAVINEIRELET,

o [Format:] XY NT—0 774 AT LD TORN I A FEELE T,

o [Host Name:] ZYRNT—0 774\ AT L%ERETS H—1R0D
IP 7RLRZEIIHRANEEASLET,

A=Y DEE
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» [Source Path:] —/NETRBEALTWETALIRN)E IBELE
ER

[scsi:] 917 DBE

« [Target Path:1 TINAR77A IV EELT1LIMN % IBELET, /
dev/disk/by-path (BXE1&E) F7ldk /dev/disk/by-id DLW hhH
EIRELEY,

« [Source Path:] SCSI 7H THDEZIMEANNDLET,

¥ 771V B R

DE—MDDIRELTVWBIHE. [Browse]l RV R Z&ICLBT74
WIS FERATEIE A,

4 [RIC [Finish] 2R E AR —IT—ILADEBIMD ThbhET,

712 A=Y=V OEE

Virtual Machine Manager D AL —I IR —I v TlE, T—ILRIZRY 12— L%
ER T 2IENTES IEN T—ILRDRY 21— LEHIBRTDIENTEET, ZD
(FD —BFICBEED AN —2 T — )L = EME LY [BARIICHIBRLZY T S
ZEETEFT B, T—IVOERZELELETBFEIE. SUSE TIEHR—ML
TWEtHA,

7.1.2.1 7 OREEBIE, BITHIBR

AN= T =)L DOEEIL. ) E—MSBEELTWSIZAEICVM KA —/N L
ICEEE SNTWAT7OvIT NI REBINTESLIICTEH. ARIN T8
BETY, HEDT—ILE)E— M o—RFHICT VA TERVELDIIZTZICIFE. R
M—Y IRX—VvDETBICHBEIEY—V%ILT [Stop] (B1E) IETLE
IV B XINT—IVIE [State: Inactive]l (IREE: EERD) ELTEND M IF SN,
—EXRTTRIKBTRRINET BEETIE FILHMER LT —ILIL, VM KR b
H—/\ DEEFICEETHIATSLDIC ([On Boot]) >TWET,

|EPITI>TWBTS—IL%ERRA ([Start]) LLE—MD'S BET7IVEATESLD
I DI AL = R—V vy DETRBICHDIBERY Y 2L TIEIN,
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¥ -V oRBEEHBIN R 1 —LDOKEER

T—=ID5 VM F RN ICEIY Y TONZRY 2—Llk, ZDT—ILDIREE
([Active] (B%h) F7=l& [/nactive] (X)) ICBEHST ., EICH AATRER
REEICARYET, T—ILOREIK, VE—IDSD BET, VM H RN TR
Ja—LE5ZNYYTOENDIDEIDLEIFIIHELET,

TSR LTIEAMICT 7 ERATERWELIIICTBICTIE ANL—UTR—JvD
ETBICHZDaLyd—BIDRY V=T ET [Delete] (HIRR) &1TROITE
N CEZXTHIRBREEMMEIN=T—ILICHLTOAERETEET, HIRDOEE
Tld VM ARRARMF—/N ETYIEEMICHIBRINZUEEIN YT B &13 4L,
T—ILDHBRELFIEIBRINET, TTH IS LVM R 2—LT I —TR—2D
YV—ILEBIRT LIS EICIEERELTEEEITA>TLEXL:

& AN —SUT—IL DY

a—2/dD 774V AT LT 1LY A=A /R—FT1> 3>, B—H)
FARDER—=IILI=T—ILD HIRIE, ZDERT VM T AN IZEYHT
SNTWBRY1—ALIC W LTIMELHYFEA CLRIEEDLSTHET
xFY),

—75. iSCSI % SCSI\ LVM 7 )L =T %Ry T = TREAINTWET 1L
IN) DIFER TV EIBRINDET I EARTREICRYET R 21—
LTNEFD HIRINGTE, VM RN =/ TREENLDERICHL
TTVERTBEFDRRD 1cHTY,

iSCSI/SCSI 9—4 Y M ERRYNT—ITRARBRINTWETALY NI T,
FILWT—ILERILERETER LY.  RAMADY RF LSBTV KL
Y 7OEALEYTBIET. BET7IVEATESRLIICRYET,

LVM I —THR—U L= T—IL DB EIE. LVM T IL—T DB EHIHE
EXINBD, RAMN AT LLETIEEENEBEINTLEVET  REI
BRI EETEY, TV EICEELTWAELTORY a—Aldkbh
TLEXWET,

7.1.2.2 ANL—IF—=IADRY) 2—LDEN

Virtual Machine Manager Tl&, ¥ JLF/XZ% iSCSI ., SCSI DT —/LA&RL<E
TODAN—VT—ILIC LT R 2a—LBEERTBIENTEET  CNSDT—

A=Y DEE
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L EDRY)2—A41E LUN EZEHEAEDT, Libvirt MOEETEHIEIETEEE
Ao

1 HLOLWARY2—LAIF AN —IR—VvEFRALTER T 22 ENTESITHN,
VM T ZM ICHLTHLWT WA RZEBINY BERICEERTDIENTEET,
WIFNDIFETE. [Storage Pool]l %#IRLT [New Volume] %#IRLZ
j_c

2 FFEAAXA—=2D [Name] (&a0) ZIBEL.AA—J DA% BIRLFT (&
H. SUSE Tl raw, gcon2, ged A A=A EYR—RLTWET) A XA—TD
FRiE. LVM TIL—FR—=ZADT—IILDIFEICIIBRETRETT,

I5IC [Max Capacity] (RRBE) 2187E L. MHPIRRET BIY B THMEE A
AERELET . CNODEICT L TERBELARET S, ThiE R/X—2 14
A—=I 774 )V EMENBHERICARY, BEIKECTY A X%IRT 291 T DR
Ja—LEEMRLET,

3 H&ld [Finish] W FE R 21— LDERDIREVET,

7.1.2.3 A= F =S DRY 2 —LDHIER

RNa1—LDHIRIZ, ANL—IR— v TODAHEETHIENTEET, HIBRL
7=WRY 12— L%EBAT [Delete Volume] HEAT LIZXW, &l [Yes] AR
LTHERAITADE. RO BRI TRLNET, BB, COMEEEFI AT BHRIC
ERFISER Z > TEI W]

45 Ra—LHEIBROBROMEERICDWT

A1 —LDEIKRIE. B VM 7R~ LEDD VM AN TERINT
WD EIOMCEHLLTITRITENTEET L EIRIN AR 2—LEETT
THFBIT HYEEA.

VM Z RN TRY2—LDMERAINTUSENEI ML, ANL—ITR—Iv
RD [Used Byl FITHIMTS BT ENTELY,

7.2 virsh ZRIHLUZ=A M —S DB

virsh ZRATAHIET, ARVRSAVDDERN — V% BETBIENTEE
T.78, SUSE TRAN—YT—ILOABMIERY R—b LTLEEA.ZOK
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D KETIXT—ILDORBPELLE HIBRDIEN R 1—L EEOMEEICBRELT
FREBALTWETY,

TR 21— LDEIBICERTS virsh D2 7a<v U RIiE, FnFh virsh
help pool F7=i& virsh help volume DAYV REEITTBEIETRRTHIEN
TZXEY,

7.2.1 7=IER) 21— LD—KERT

WEMATERLTOT—ILERTTSBICIE. FEOOATYREERITLET, EW
EINTWBT—ILERRLEWESIE, ——all A7 avsE BiILTIEIL:

virsh pool-list --details

BEDT—ILICEAT33EMAERTITDICIE, pool-info 7O RAFIEALE
9

virsh pool-info —/L

BETIE TR 1—L%—BRRTEIT . HHT—IHLRHINT
WBETORY1—L%ERRIBICE, FEEDIAVYRERTLIT:

virsh vol-list --details 7—/

RSO virsh AV RTIHVBEDR) 2a—LHBT AT FHAINTWSEHED
IEHMTZEIETEF A, FEEOFIEEFIATEIE T VM T RN TERH
INTWBRETDT—ILE, ZIDLREINTWDS R)a1—LERRTEIENT
REX

FM 7.1 VMBI, —/N TREEINTVBEIAN—K ) 2—LD—E T

1 FTEXSLT RIS — e TEEDRBTHERLE T 72& 2 ~/libvirt/
guest_storage_list.xs| REDT7M I EZTREFELET:

<?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>

A=Y DEE
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{/xsl:stylesheet)

2 TEEDIATVREDIIATEITLET . RBELUTOHIE. £2TDT AMD XML
EEDBEEDIZAT (/etc/libvirt/gemu) ICFFIE LTWBIHBEDHITYT, £7e!
xsltproc 7’O%' S Al Libxslt /Syr—SRIC HYET,
SSHEET="$HOME/Llibvirt/guest storage list.xsl”
cd /etc/Llibvirt/gemu
for FILE in *,xml; do

basename $FILE . xml

xsltproc $SSHEET $FILE
done

7.2.2 -V DREKEEL, BITHIR

virsh DY 7TV REFIBETEIET,. T—ILOEEY E1k, HIBRAREETHRST
EATEZY., FRDFITIE. FNTN POOL DERDET—ILZET-IE UUID ICEB
IAT RITLTLEIL:

T—=ILDELE

virsh pool-destroy POOL

X -V oRBEEHBIN R 1 —LDOKEER

T—=ILDS VM Z AN ICEIY Y TOSNI2R) 2— LI ZDOT—ILDIR
8 ([Activel (B%) Z7z1d Unactivel (%)) ICEAHST . BICFIA
ARV E T T—IILDRREIE. YV E— D SD BET, VM 5
AMIZR) 2—L%EEIYYTOENBIDEIDLEIFICHELET,

T—IL DY

virsh pool-delete POOL

B AN —YUT—IL DYk

a—2/®dD 774V AT LT 1LY O—HI/IR—FT1 3>, O—
AT ARG ER—=RICLI=T—IL D HIRIE. FOREET VM A 1S
BYYHTOHNTWBR) 2—AIC FHLTERIRIHYEEA (ULFIEED
STFETEEY),

—7. iSCSI ¥ SCSI . LVM ZIL—T Xy NI)—ITRARINTWS
TALIN)DIGEIE. T=ILDEIRINZET IV EARTREICRYET,
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R)21—LZNBEENEIBRINARLTE, VM KRR —/N TlEZERS
DERICTHLTCT IR TIEN I 0D /-DTT,

iSCSI/SCSI #—4' vk £y NT—ITCRARINTWSET(LINIT
& LW —ILERCRETER LY RAMIDY AT LSBT
VLY POERALIEYGTRIET . BET7IVEATESRLDICRVET,

LVM ' IV—FHaR—2I LT —IL DB EIE. LVM T IIL—T DB E

MEEINDBDH, RAN AT ALETREEMEEINTLEVET,
HEIRETTEIEETET, T—ILEICEELTWERTORY 2—
LiFEHONTLEVET,

T—ILDORA
virsh pool-start POOL

T DB EFRRRE

virsh pool-autostart POOL

VM RRANF—/\ ZBiEE LB, BEIRICEBT 2 EOICY—I LT —Ib
2\ =BBNICRKBRLET,

7LD B ENFRARRRR

virsh pool-autostart POOL --disable

7.2.3 A= F=IADKR) 2—LDENN

virsh TiL 2 BEDAETCAMN —IT—)VEERTS EHNTEET, 1 DI
XML OEZHMNSIERT B HET. vol-create & vol-create-from & FIALT
THWET £ 1 Dl vol-create-as & FIALTAVYYRSAV /NS A=
SER T2 HETY AIEDHEIEZ SUSE THR—RLTWEBADT, ZI T
vol-create-as MY 7 AV RICDWTERBALE T,

BEDT—IVICR) 2a—L%&EMNT ZICIE, FEROIT Y REETLET:
virsh vol-create-as POOL@NANE® 12G —-format®raw/qcon?/qed@® --allocation 46O

0 RJa—LZEBEMINRIEDT—ILEERELET,

® MRJi—LZEEELET,

©® AA—VDHAX%ZHWELET.ZDHITIE 12 FANAREEELT WET,
ZNEN KM,GT OEBFHZMITBZIET, FO/NAMATNAR FH/A
MTSNARDERRICAYET,

A=Y DEE
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0 AR)a1—LDOFHREHRELET, SUSE TIFIRTE. raw, gcon2, ged DEHR
EHR—KMLTWETY,

0 HYIFEEIED/INSA—HTY, virsh OEETIE., BREICHRLTHAX
DRELBBRAIN=ZRAA=TT7AIVEERLET, TD/IRNSA—FTIL, B
UYTEREEEAEBELTWET (ZDOHITIF 4 FHNAMEEELTUHE
F) o ENTNKM,G,T DERFEZMITEHIE T FONAM AHNNAMNFH
INAMTISNRAMNDERKRICIRYET,

CDINFGA=HEI|ELRWVE, IERETIIHEEZEIY B TRVWR/IR—Z 1
A= IT7AIWEEMRTBIEIRYET  Fo FFRN—RBD R)a—L%
ERL=WEE X, CD/IRSA—=HHR) 12— LDYAXE —F (ZDHITI
12G) IETLEI W,

7.2.3.1 BEEORY1a—LDOHEE

T=ILIIR) 2—L%EBIMTIEDED 1 DDAEEELT. BEEOR) 2—L4 %18
WID EVIFEDHYET EE LR 2—Ll TDR)2a—LE BALT—IL
RICERRINET,

vol-clone DL Y 2 —LDEFOF L LFY 2—LDEFTO ——pool POOLO

0 HBHITOBRFOR)1—LEZEELET,

0 FHLWR)1—LZZEBELET,

© EEREBED/INTA—HTY, Libvirt TIXT—ILEBEIRIC HIBFLE T,
INDIFATHRVGEIE, DRI A—FEBELTLEIL,

7.2.4 ANL—IF =) D6DRY 21— LDHIFR

T=I SR 12— L%EBEABICHIRT ICIE, vol-delete DHTIAT Y RAEF
ALEY:

virsh vol-delete MAME —-pool POOL

—-pool (FIERIEETY, Libvirt TR T—ILEZBEERIC HIBTLET A 2Dt
FLATHRWZEIR, CD/NFA—=F%EEL TSI,

¥ : No Checks Upon Volume Deletion

R 21— LDOHIBRE B VM 7 AN LEWL VM T A TERINT
WBD EDMCEADLTITRIIENTEI T HIFRIN R 21— L% BT
THFRIE HYFHEA
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VM 2N TR a—LADFREINTWBINEI I &M B3I, FIE
71TVM RZAM Y —/N TERAINTVWBL AN —YRY1—LD—ER
R (79 R—2) HTELEEWN,

7.3 virtlockd ZfIAALZ=T 1RV 774
eETOavIT 11 ADHEEE

TAYITFTINAZARTARI T 74 IV S BHESE (Bv)) t_r SETDHIET, B
D VM T RS TOAVITINA ZART AR I7AIVICEZIAFhDLH % BREAR
BIDEDNTEET , ZTNUMEBCVM T RN % 2 EEEJL,’C LES>LO%R
EREV AILDREIIINCHLTRALTARIEZEBIMLTLED LOREREAE
(7252 EETEFT, COLEBEAICEY RO AEREICL>TIREYY VDT A RI4
x—ﬁ%ﬁﬂziﬁtéUWJ%;‘@ZBT:&#’C*&E@“O

MESEALIBIL virt lockd &EFEEND T—EVARIEILE S . COT—EVIE
Libvirtd F—EVEBICENET S 728, Libvirtd B85y alLiigEae.
Libvirtd ZBREILI-EDR BETHOCEH HEITAMIFT2IENTEET . ZF
7o, virtlockd BEZEHLIIORGZEICE. BD BEEBERITIRHIENTE
FTDT, ZDBEICEESEAMIFIBIENTEET, ZOLIAEHEADEDH D
TWETDT, virtlockd DEHFHEBERALALIBETH>TH. VM AN 2HiEE
TENEIX HYEFEA

7.3.1 DA

R8T 1 RV DHESEIE. openSUSE DEEETIEBAMEINTWEHA. BMEL
T.BEHEICEEMICHEBRTRLIICERETSICIE TieDFIEE EHELET:

1 /etc/libvirt/gemu. conf 771IL%MREL, FEED LOITEEZRELET:

lock manager = ”lockd”

2 FEEDaOTYREZEFTL, virtlockd T—EV%REILET:

rcvirtlockd start

3 TREOOATVRAEETLT, libvirtd =BEFHLET:

rclibvirtd restart

4 SRFTLDIEEIRFICEHEMIC virt lockd ZBIATBLDICRELET:

A=Y DEE
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insserv virtlockd

7.3.2 HESR DB E

BEETIE, virtlockd [EHBHELD VM F AN ICBREINTRTDT1RI%, B
EICHBEEE T BLDICEREINT WET, T BIEDRETIE "BEEMNL" e
AT HLIIREINT VWET INE VM T XD <disk> 7734 RIS
BEIN. EREOT7ZAIVARRITK L THESEEZTRI EVWDEKR T, 72& 2
VM 52k @ <disk> T/NA RARICT RO LD BEERENENNTWDIHE. /var/
Lib/libvirt/images/my-server/disk0. raw 774 JLIXF LT flock(2) AN EHRE
HUOHINFT:

{disk type="file’ device="disk’>

{driver name=’gemu’ type='raw’ />

<source file="/var/lib/libvirt/images/my-server/disk0. raw’ />

<target dev="vda’ bus="virtio’ />
</disk>

virtlockd M%7 E L. /etc/Libvirt/gemu-Llockd. conf 77(IL5iRETS Z&
TERETBZIEDNTEET, ZDT7AILICIE, AV MBI ZELWEREENZE W THY
FTDT,. IELEZEHTALIEIV, BB EELRELERMT BICIE. FEEDELD
ICLT virtlockd Z#BiRAAAIEINEN HYFET:

rcvirtlockd reload

R TARV SRR EMAICDOWT

SUSE Linux Enterprise 11 SP3 Tl3, fESE T 21K (ETDORET1RY)
ISR LTREINE T, BERDTA RIS L THEED A B A& E T HHERE
i gk —23N3 FETT,

7.3.2.1 EEERBEBDOERL

virtlockd DEEEDERETIE. [EE] BIEBRIEAFERTLIICHR>TVET,
CHIIIRIE VD <disk> T/NA ARICEREINT= EBED 774 )L/ AU

LT SR AT EVWIERRETT . REBEDI7MIL/IRAD T LETRTD KR
EOST I ERATEDZLIRERTRVEIRIZEIX, virtlockd % [FE#E] HESE
{El A ERTALIICERETHIEETEET, CORETIE, BEkEEMEEB O
FTALIN)RIS. TARIIT7AIVDIRADSES N/ Ny 27710 % ER LT
FESEAREIILE T, Z DD, EEDTARIIT7AILDIRA Tl /Ny>aTd7
IS L THESE AR E T B2 &Y 9, B Medefalsiid,. 71 R 771 )L %
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BLI7AIIRT LD, fentl() ICLBRESRICHIGEL TWRWLDIWRIFEICE B
B A TY, BEmRIEEE L. file_lockspace_dir EWIRET IBET BT
ENTEET:

file_lockspace dir = "/MY LOCKSPACE DIRECTORY”

7.3.2.2 LVM * iSCSI RYa—AIN T B ESED AL

LVM % iSCSI R 21— A EICEEINTVWT BHORIAMNTHEINTVS K
BT1 A7 L ThesE =R LW &, /SR (BIEE) TId%A< UUID THE
EeREITDVLENHYEY, T/ BIRADT (LI, R)a—LeHEY
2ETORANDSTIERAREA KB I7AIVVRAT A LICEBEETIHENDH
YFET, LVM ¥ iSCSI ZHBFELDIFEIE, FEED A7 2avaigEL TSI

lvm lockspace dir = "/MY LOCKSPACE DIRECTORY”
iscsi_lockspace dir = "/MY LOCKSPACE DIRECTORY”
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RETIVDRRE

Virtual Machine Manager ® [&##] E31—Tl&. VM 5N DR TDREIE
BE N—RIIFOFREICDVT LYFLWERISMRHEINTVWET . ZOE2—
% HATAIETTRANDEREAERTHIENTERIEN RIBN—KIITT7%
EBMULAYEBLAYTRIEETEET . ZOE2—IZ7V7ERT5ICIE, Virtual
Machine Manager T/ ZhDAVY—ILERWTAZ2—HD [E2—] > [F
] 5BIRT BN ELUEY—ILNA—HD BWERT7AIVEELET,

RIE<TVD

h=1110
Xa

filt
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&8.1 VMITX, D [FM] Ea—

FEile  WVirtual Machine  View Send Key

=0 o e~
L Basic Detail
Performance
Name: 121_GM
i:E Processor
uuiD e4f3074c-b69a-0788-bB83e-528c5aa7 a6
= Memory Status &3 Runnin g
{.if} Boot Options Descri ption.

(=) wirtio pisk 1

(5) IDE CDROM 1
EE NIC 66:36.50
llrl Mouse Hypervisor Details
@ Hypenvisor kvm
Display VNC Architecture: x86_64
(=3 Seriall Emulator. /usr/bin/gemu-kvm
B video
Operating System
ﬁ Controller IDE Hostname: un known

Product name: unknown

b Applications
b Machine Settings

b Security

ok Add Hardware

8.1 —LLARLBA—YVIBEIEH—Y
IBEIDFRES

YYUXATVM T RN OOAVY—)VEBTE A=V ILEOVY—ILIA4 2V RURIC
Fr7FvIn (FALIHSN), BBREICERIR (Alt + Ctrl 23 BRI DIED
TEEY) SNBETHAICBI TELRARYET . F—ANEITRADKE AT+
TFv SNBVWEIIICL RRANET ZANDORBIAEBBICREITESDLDICTSBICIE,
VM Z RN IZHT Ly M EBIILTLEI W,

STy MNeBINY BE T AMUTT S 74 AV RBEZFERLTWSIEE. VM KR
hMF—/NEVM T2 OB TH=VIVERBATEIEETEXY T AMIT 57
Ly haRRELRWER . RARET ARNDA—VYILHEIC 1 DFD RRINIT,

1 Virtual Machine Manager I VM 42N QIEEA4 7Ly LTCav
V—IV=RE, [View] > [Details] T [Details] Ea—ICHIYEZET,

2 INV—=FoT7DEN] EBLTHS [ATD] ZBIRL. RRINLRY T 7Y
YAV R DS [EvTouch USB Graphics Tablet] %3&IR LE T ZRLEH
&l [Finish] THATLE Y,
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3 YTLYRDEBIMBFICT AN EMERTH /-G E L REIOBEET YTy
NeBWIETEIOEIDDERIPRIINET, CDHFEIE [Yes] THITLT
{FEELN,

4 VM T2k D BERTHO TG RITBREE ZTRIIET. BEHRT h ok
HBRRETOIFEHTEIET. ITLYIMFIBATESRLIIC BRYET,

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

KVM Tld, VM Xk AHS CD F7-1% DVD-ROM %FIHTBIENTEET,
VM Z 2K 5 VM FRA MY —/N EIZHBTNAAZDEDICEET IV EAIE
BIED TEBIED ISOMA—VIITIVEAIEZIEHETEETBEEFZD CD ¥
DVD 5 ISO /1 A= %ER L7=WGE I, dd AV REFIBLT FEED LI
EITLET:

dd if=/dev/CD F/4t DVD /¥4 X of=my distro. iso bs=2048

VM 4" X IZ CD/DVD-ROM 7 /8 R%38 1Y BICid, FEEDFIRTITAWET:

1 Virtual Machine Manager AMSE&ELW VM RN Z&IRLTY T ILY
Dy L, AVY—ILERWTHS [View] > [Details] %2R L. [Details]
BEEICBELEY.

2 [Add Hardware] L. RNINFRYTT7vT 94V KR5S [Storage]
FRIRLEY, RINZE@EIE [Forward] THRIEDHET,

3 [Device Typel Tk [/IDE CDROM] %&IRLZET,

4 [Select Managed or Other Existing Storage] %ZIRLE T,

4a VM RAMY—/N EDEBEDT /A R%EIY B TEIHEIE. [Browse]
RV DBICHBIEBIC. VM RZA R —/N D CD/DVD-ROM F /34
ZINR (F=&Z A /dev/cdrom) Z ASILET, ZDIEB TIE [Browse]
RYVERRTEZIETIZ7MIVISOYERRE, [Browse Locall
TINARERIRTBIEETEZXY, 7428, Virtual Machine Manager
% VM RAMNF—/N L CREILIZIBEICOAERBRDT /N 2% Y Y
TBIENTEET,

RIE<TVD

Ko
&l
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4b BEIEDAA—=I 774 T INA RICEY B TRI5EIE. [Browse] %
HLTRRINBEE T, AN —IT—IL DDA A=V RIRLET,
Virtual Machine Manager & VM R Mf—/N ETREILTWSIHE
l&. [Browse Local] %IRg ET. 771V AT LADNLA A= D5
FIEBIRTBIED TEET AA—VEBRLTIZ7MINT SO %EEL
3IZl&. [Choose Volume] %R LET,

5 [Forward] L THhIEHR BRERABERELE T, HEX [Finish],
[Yes], [Apply] EHL TV E BREABHTAIENTEET,

6 FLKIERR LT NAREFRATESRLDICTZICE, VM TR 2 BiEENd
2 BEIHYET, IHICFELLVERIL. 8.418 [Virtual Machine Manager
ZRRALEZ7O0vE1T 1 RV%7l& CD/DVD-ROM X747 DEUH L &R
] (91 R—2) HHALIEI,

8.3 Virtual Machine Manager % ¥
L7eo0vE«T /31 ADE N

IBEESETIE KYM TR7ZOYEATARIA A=V DAY R—NL, EED 70v
EATARIRSATHF BT HHEEEICIERIGELTWEEABEED 709174
IMDTARIAR—JBARRR T BICIE, dd AFALTITARWET:

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

FICAEA>DTWRWEDTAYEAT A RAIA A=V FRT BICIE. LTFERT
LEY:

#f RAW A X —T DIERK

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

#FAT T74—<v T3
mkfs.msdos -C /var/lib/Llibvirt/images/floppy. img 1440

BHEVD VM T RN II7AYEATNA REBINT3ICIE. FTEOFIETITRVWE
9

1 Virtual Machine Manager AMSE&E LW VM RN Z8IRLTYTILY
Dy L, AVY—ILERWTHS [View] > [Details] %2R L. [Details]
BEEICEHLET.
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2 [Add Hardware] %3 L. RRINLRY T TS 914V RohS [Storage]
FRIRLEYT, RRINcE@IE [Forward] THRICEDHET,

3 [Device Typel Tl [Floppy Disk] &RIRLET,

4 [Select Managed or Other Existing Storage] %2R LT H5 [Browse]
RYVEHRL, A=V T =IO BEEED A1 A=V %FIRLE T, Virtual
Machine Manager % VM R Mf—/\ ETREIL TWBIH S, [Browse
Local]l BT IET. I7AIVY AT LRADS A A=V DIGFIERIRT 52
EETEFT AA=VEBIRLTCI7MI TS50 A LBICIE. [Choose
Volume] %#$LE T,

5 [Forward] #ILTHIEH BRERNBREMEELE T, d&ld [Finish],
[Yes], [Apply] ELTWE REEZBRATRHIENTEET,

6 HLMER LT N\AREZFATESRLDICTRICIE. VM T AN ZBiRET
2 MELHYET, ISIFELLVERIEZ, 8.478 [Virtual Machine Manager

ZRALL7O0YE1T 1R V% 71E CD/DVD-ROM AF4F7DEYWH LER
H (91 R—Y) EBFHREIW,

8.4 Virtual Machine Manager %%l
Lie7nyEs571 A9 %7 CD/DVD-
ROM A4 P DHEY H L &35

VM IRAR S —/N BIDETFET S CD/DVD-ROM F/81 R &FIFETZH. £ LLIE
ISO A A= 7AvEAM A= AEFIATREHNEDIMCEHLST . VM 72K AT
(& AT ATRAA=T ORBAETARITENTEEY, RPETRIFEITIE. TR
MAITHSA U disconnect (VIKT) 23 2UENHYET,

1 Virtual Machine Manager AMSERELW VM RN Z&8IRLTY T ILY
Dy L, AVvY—ILERWTHS [View] > [Details] %2R L. [Details]
BEEICEHLEY.

2 70vE41Z7/=1% CD/DVD-ROM F/31 2 %&#IR L. [Disconnect] AL TX
FATD TBMYHLI 2THVET,

3 HLWXT 47 % [H#EA] 33ICI&. [Connect] #3LEFT,
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3a VM R M —/N fllOEFE TS CD/DVD-ROM 7 /31 2 %&F AL T
HEIE FT TAAARDATATERBLET (CDHEATAT%
Y RIS VM RN — N JITYIY MR EICRYET) , 7
D [CD-ROM or DVD] ZBIRL T RRINROYT IOV YK
BT INAREERLET,

3b ISO 1 X—=Y%FALTWBIGZ A, [/SO image Location] %L T
H5 [Browse] L, A A=V BIRLEFT, JE—IDSEHRLTNS
BARIEBEDAN =TI HODMEIRTE IENTEET,

4 %I [OK] L TETLES.INT VM TR D5 FHLWATATICT Y
ERATERLIICAYETY,

8.5 Virtual Machine Manager %%l
L7z PCl /34 2MD8n

IS4V —)I)LTHD virt-manager ZFIHTBIET. AN PClI 78
2AEBMTEIENTEEFT, PCI TNNAREEFEED VM AN ITEIYYTRE B
Y Y THITRDRWRY, thdD VM A TIIFBETER RYET, FEEDF
JETIE, USB OV hO—S%RBIETANMIEIYYETEAHD FIEEERALTWE
ER

1 Virtual Machine Manager TRER®D VM 52K 2457 )Lo)voLCavy—
WX, [View] > [Details] %ZIRLT [Details] Ea—%RRILET,

2 [Add Hardware] E2IRLT. EBIDRAVT [PC/ Host Devicel D4534a%
BIRLET . 95E. V1V ROD AEANS. RZAMAOD PCl 7/Xf AD—EHM KT
INEY,

3 FIARRER PCl TXAZRD—EAS, VM F AN ICEIYEH TS USB O hO—
S5 EBIRLE T, /=& 2 1E USB2 Enhanced Host Controller M&H R ZRITIE
HINTWBIET T BIRE1TR>75 [Finish] =ILET,

(g

VM 72K BEMERDIZE X, PCl TNRAREENY Y TR EITTEE
HFh, BMEFDOTI VI LT PCI TNNARAZE|Y LB TEHETBE,
Virtual Machine Manager (& JREID VM 5 Xk D2 vy N IVBFIC,
WRODTFNAREBMTEHNEIDE B8RFT. T [Yes] (IFW) %
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BIRTZE0RED VM T AN OBRBEFFICT NI ZANEYHTOHNhEL
IITHRYET,

8.6 virsh Zf|A L7= PCI /31 A D38
il

virsh ZFIFHLTVM RN IC L, PCI T/N1 2% §BIETEIYETBICE,
TERDOFIEZERLET:

1 T PCI THRARZHBILET,

VM & 2K IRt 9% PCl /81 2%, virsh nodedev-list A< RE/IE
lspci -n AvVRTHBILET,

TEDOAVVREERITIZE MAREER PCl TNXA ADHERRLET:

virsh nodedev-list | grep pci

28, PCl TNARETRDOLIBXFIHATRANINZEY (TFEEDHIT,
8086 I Intel 7—F TV F ¥ THBIEAR RIET, * ERT/NARITEIY Y
THoMB 41D 16 EEHIETY):

pci_ 8086 xxkk

RIRINZPCl DT NNARESERATEETT, IDESIE. FEDFIET
BBERYFET,

2 RAMY N RIS T B HRINERZ TRV ET:
# virsh nodedev-dumpxml pci 8086 1d26
<{device>
<name>pci 8086 1d26</name>
<parent>computer</parent>
<driver>
<name>ehci hcd</name)>
</driver>
<capability type="pci’>
<domain>@</domain>
<bus>0</bus>
<slot>29</slot>
<function>0</function)
<{product id="0x1d26’ >Patsburg USB2 Enhanced Host Controller #1<{/product>
<vendor id="0x8086" >Intel Corporation</vendor>
<capability type="virt functions’>
</capability>

RIB~ >V DERE
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{/capability>

<{/device>
VM Z AN ICEIY Y TBEN RAN RTLARITT NI ZADT YR L% 17740
E

# virsh nodedev-detach pci 8086 1d26
Device pci 8086 1d26 detached

domain, bus, slot, function D{EEZZNZH 10 ERHS 16 EFUEHL
F9, IDEE, 'OX' EVIXFINETEIAITT, 16 EHTHEEERLET,
TE2IE bus = 0, slot = 29, function = 0 DIFAETORH T, ZNEFND 16
HEEIL, FERDOLIICRYET:

# printf %x 0

0

# printf %x 29
1d

LEOFIETHBALZEY., bus & function DEIE '0x00", slot DIEIE
'Ox1d' ICARYET,

WTRD VM H AN LT virsh edit #E4FL, FRRDOT/NARIEB%
<devices> £V avHIC BEELET:
<hostdev mode="subsystem’ type="pci’ managed="no’ >
<{source>
<address domain="0x0000" bus="0x00" slot="0x1d’ function="0x00" />

</source>
<{/hostdev>

kB> b: 'managed' & 'unmanaged' M&WMCDWT

Libvirt |& PCl T /XA R&RIICHT=>T. 2 DD E—NK (TNT

1 'managed' or 'unmanaged' EMFENET) ARHEINTULET,
'managed' Tl MEITHLUT Libvirt fIT, KXV DFREIRFA S ICEL
BFEDORSANDLDEIYBELET /NA D)y b, FL T pci-stub AD
YL TETRVWET, RXMYDMELELEIZEPR XY DOT/IRA A
PIVBE IR, Libvirt (X pci-stub DNSDEIVEBELETTD RS A /8
DBEY Y TEITLAVET, ZNRITR LT 'unmanaged' Tl KASUA
DEY L THNCERINITRTOEEDDS, EIVETETEROEES
Tk, A—HRITEELRTNIERYEE A

SEIOFITIE managed="no’ 77 IaVMBREINT WETH. Th
I& 'unmanaged' EEILEKICARYET, DFEY. BOBE T virsh
nodedev-detach ¥ virsh nodedev-attach ¥ RA&EFTLT. BEET
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5 RSANDREEFIHTZHENHYET, 7/34 X% 'managed' I
PIYEZ B ICIE. L2 D% managed="yes’ ICLT. EHYDEIE (VM &
AN OEBLUADTRT) ZEBLAVEIICL TSIV,

6 VM 7Rk Y27 LT PCl T/RARZRMATESLDITAD b RAMI 3
LTHAZFLEIEE T ETIRRBAMID S RAT AT, EDRSA/3H PCI /8
ARZFMALTWDD D ZRANRET,

# readlink /sys/bus/pci/devices/0000%:00¥%:1d.0/driver
../../../bus/pci/drivers/pci-stub

7 LEROHITIE, pei-stub RSANAFTEAIAFNTNET, COLIICKRTIN
TWhiE, VM TR ZEEITERIEITAYET, TN T PClI T/ RA VM
TAMCEIYHTONETY,

# virsh start slesll

evh

FLR (function level reset; #gEL IV v R) ¥ PM (power
management; TBIREE) )ty MIWIHELTWRWEZHEERID PCl 7
NAZREFBELTWS HEIE. VM RN —/N I TTRTOMEEA ]
YBETMEAHYE T, /2. FLR ¥ PM Uy MIFIGELTULWRWSGE,
X)) T4 EDEBHATT MR £ %2) 2y LRITHIERYEHEA,
Libvirt Tl&, VM RRMF—/X PZOMD VM 5N TT /31 2D
BEAFIAINTWS A8 LIEBEIERTELIICH>THET,

VM AN DET /N ZADREBEAZRZ 2 ICHIYEE ICIE, virsh nodedev-
detach AV REFIAHLET,

(7 5

HBFEWD PClI T/31 2 'managed’ TlE#i<, PCI /XA R %&HIEILT
W5 R4/ pei-stub TIRRWZE, FTIET /A ADD HPURESA
FhIERYFEEA:

virsh nodedev-detach pci 8086 1d26

(7] 5

F/. BEVDKRANT SELinux ZF{EIETWBIHE., FEeDLIICE
TLT EWETEZRELrHYET:

R VDEBRTE
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# setsebool -P virt use sysfs 1

BT T LI RIBY S U ZRE LTIV,

8.7 RETDERE
VM S AN CELWRRIERETD &I RIBIEAFIBTIEOHED 1 D T
T ELWERZIDREIX. XYNT—0T7 ) r—avaFHT 3. FHICERS

NZEDT, VM T AN TR LTSATIATL—avaiT45 BICEH. BRIICT
RoTEIRITNIERSHWIEHTY,

BV bk VM KRN —/R (CBIF2RZIRAE

VM RRARY—/N BITEH, 72EZIE NTP AR GELL FE17Z|NTP
ERIF LT (1) 770 R) BHFHMALEIWV) LT IELVEZIA
DEIAEBR<BEOLET,

8.7.1 kvm_c lock {8

KVM Tl LURIBIE /Oy I BRI INTUWE T, 2 kvm_clock &EMEIEN S
RZ4 /3T, openSUSE DIEZA. SUSE Linux Enterprise Server 10 SP3 F7zl&
ZThLED/S—Y 3>, £ L<IE RedHat Enterprise Linux 5.4 F7ziZZh LABED
N—=2 3V THR—PINTVEY, JEETHNIE kvimn_clock ZF>THLIE %R
KBEBHLET,

ETHD VM H RN Tkvm clock RSA/NH ZHmAAFNTULBHNEIN VM
AN ADSHERZTADICIETRD IV RERITLET:

~ # dmesg | grep kvm-clock

0.000000] kvm-clock: cpu 0, msr 0:7d3a81, boot clock

0.000000] kvm-clock: cpu 0, msr 0:1206a81, primary cpu clock

0.012000] kvm-clock: cpu 1, msr 0:1306a81, secondary cpu clock

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

REFAINTWSRZIFEZ#ERT2ICE VM AN ITTFEOIY Y RE X

FLET, kvm-clock EANINBAZIEETY:

echo /sys/devices/system/clocksource/clocksource@/current clocksource
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BEE: kvim-clock & NTP ICDWT

VM 42~ AT kvm-c lock ZFALTWSIHEAIE. NTP ICL2E%IEE %
HRATRIEIEPEODTEEE A, VM RANF—/N BITO NTP IE. VM
7 2ZN RTD kvm-clock DFERICEADLSS FRE2SEHLET,

8.7.2 TN DR RIMERF 5 %

BRMR AL kvm-c lock RS54 /\Id, SUSE Linux Enterprise Server 9

¥ Windows A RL—F 4V T A7 LI LTIFIRBEIN TOEE A,
Windows D& 1d Windows BfZIH—E XY —)L ZFIH L THEEA{TA->
TLEXWN (BELLIL http://technet.microsoft. com/ja-jp/Llibrary/
cc773263%28WS. 10%29. aspx AHiHMHLIEIWN) ,

SUSE Linux Enterprise Server 9 SP4 TEFZIHIFA1TRWWEEIX. VAT
LDEENIFICIFIRR BN FA—IZRETHIETRIRTEET:

32 E'YA—R /L DA ¢ lock=pmtmr
64 E'vP—F I DIGE ignore_lost_ticks

RIE<TVD

=

71
X
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VM 7R OEE

9.1 VM 7R O#B1T

REEEFIATEIRELFEDSIBD 1 DI, VM TR ORI HIFSNE
To VM IRAM Y=/ XV TFH U RABREDEBRHTY oIt RiThidasing
SHIBEP, RANDEAFNKEITELZLILIFAE. T ANEMD VM KRR —/X
IS L CREBIC BENTZENTEET, KYM ¥ Xen TE 5471 <17 L—
2AvVICERIGLTWT, VM RN 2 BICIRELAISBITIEEA £ERdT5IE
NTEFT,

VM & 2N D VM IRA M — /N [CEE LSBT TERLDICTB0HI1C1F,. e
DEHEIB-INTWDIEAFER LTI

WITORANRITEDRANDOEA T, 7Oy DEETHELTHS &
(Intel £7={& AMD) ,

VM 7 ZK B 64 EVMRDARL—F 4V T AT LEFBLTWSIGE, BT
FEDRANTE 64 EYMRDARL—FT 1V T RATLDEMELTWS Z& (32
EYMRD VM Z 2k THNiE, 32 EvhE 64 EYRDOEAD RAMIBITT
XEY),

AADEANDS (=& ZIE NFS % SCSI N LT) ANL—=IUFRARITTY
TATEBZE. BIVHADYY VY TARN =V T—ILBBREINTWNS &
(FELLIL BB7E AL —DEFE (69 R—) #508) , Zhld CD-ROM ¥
TOYEATARIDARA=JICDODWTCERKRT. BH T R THEREDT
HNIE DITEADRAMNDSTIERATERITNIE RYFHA (RETHNIE

VM 72~ DEE

99



BENREICYII T 2B TEET, 5 L<IE 8.418 Virtual Machine Manager
ERAL7OvE4T1R9F/2l1E CD/DVD-ROM XFA 7 DEYH LER
el (91 R—=2) ZEHALLEIWY),

Libvirtd AMAD VM RAM—/N TEMELTWT. EWMIHHFEAD
Libvirt IC LT E—MEBRETRIZENTEBIE F LI 6.21B [)E—
MEBRDERTE] (55 R—V) 2B FHHLIEIN,

BATHRDRARNTIZFATIA =D EMEL TWBIGE I BITHICHEL R—
NERKILELHYF T, BITUEBEICHFICR—MNEIEELAWSEA. Libvirt
I& 49152 H> 49215 FTOWTNHDR—IEFIFALET, 20 S#HEDKR—
Nk (HELR) FRREBITHIEEELLR—NMIDWT, BTHEDLII, DT74
ToA—ILTHRMTWBIEE AL TLEIL,

BITTTERITEDORAN B LY T RYMNNICEIELTWAIE BID TRy
RRICEELTWSE  BITUENE L<EELRWEEDHYET,
BITHEDRANTC. AL THRELTVWAD, ELUT—BELELTVWE VM S
AN BABEELAWTE BILERITOvY N OVEADT AN FIELIZIBE
T EREN LEEXTINET,

VM 52N 21732355 BEED CPU EF /L (gemub4) DHEFRTE
ENTEET,

SATA TARIDTINARIAT I . FBITTHIENTIXFE A,
T7AIVY AT LDINA ) —HEEEIE BITRIEBICIEN IR L TWEE A

9.1.1 virt-manager 2FI AL/ 1T

Virtual Machine Manager | L7 VM 2N 28179 558. DIV T
EENLTERIT EEAETRITENTEET, Virtual Machine Manager 21T
TTPRITHEDRANTEMEIE T BITTEIENTESIEMN BIDKRAMDSEST
LTEDNFVEHABID RAMDOETTRHE I BITITEBITHROBAICH
LT IE—IMSD ERETRADBVENHYET,

1

Virtual Machine Manager Z&81L THITITERBITHRDOE A DRAMIRL
T EfmEMIILE Y, Virtual Machine Manager 17T BT DHE R+
TRELAWESIEEADRAMIN LT HERETRVET,

2 BITHRD VM TR ZBATIYIVRADERIVEW L, (Migrate] (#17) %

BRLIT LB WROT A RITHA—FHREEDREICA->TWEI L%
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HEERLTEIV vy MUY SNTWBIEE BITEREZTRITENTEE
A,

VM 52 DOF1T5% [(New Host] (FTLWKRAR) Z2ZBUF Y, BiTH&ELT
BIRLIZWERAMIRRINAWGE L. ZORIAMIGT2ERD EIIIN
TWBHNEIDETHEERLEI,

BETIX [S47 1 47 L—2arvhRiTE3hET, VM TSR #81T7HIC—
BHELEIE S (4751 4T L—2ave TRWWGEIK. Migrate
offline] (A 7SAVIRET v( T L—avaTid) aRIRLET,

RRIC Migrate] %14 & BIEDR—bEFEHEZFI A LT BTLEHL AR
FUET,

INODBEEEEF TSI, [Advanced Options] (GERATav) D
SAMAERBLT BERA T avERELTEIW, ZITEBITEDRAN
D [Address] (7KL R, IP 7RL R FIIRRANR) 25 ETHENTED

DN R—PES ([Port]) PtEitg ([Bandwidth]; XHEY MEF [Mbps])
HERETD ENTEET R—IERELIES. [Address] ICH BEEERTE

LalthidaYFt A, mIEEOIEEIXERTT,

BATIEED T T 95& Migrate] (#17) 94V RODELC, VM 7K A
Virtual Machine Manager ID#FH LW ITHDEAMRICEKR RTINS LDIC
BYFET, TTD VM T AN ICDVWTEBITTTDORRAMRICEVET (S vy ks
VIRREIC RYET) .

9.1.2 virsh Z2fI|H L7817

virsh migrate Zf|HLT VM 7R % 8179 BICIE. VM RAM—/N (TS
HEENZF BN TV T IEANMRETT, Zhid.2OaT Y REET
TEBDIIRAMAL T THDZ/=DTY, BERMICBITHEZITEEOL >AOTY

REAALTITRWET:
virsh migrate [ > av] kB >D ID F//tEEF ##w URT [--migrateuri tcp://ZBZX f:
H—,]

TRTIITEEERA T avIlOWTEHRALTWE T 2R —82ME LW
HElL, virsh help migrate #Z2{TLTLEIW,

--live

FATRATL—2aveRTLET . INEEELRWGE. VM TN 1%
ITERPIC—BFHELELET,

VM 5 X~ OEE
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--suspend

A774AVICLBATL—2aVERTL BITRDRANTIE VM 72k O
BEEETRVELEA,

--persistent

BEETIIRITIN/Z VM S AN [I—FHAEET. THDREI v vvh
H I INTEZITRAMNEDSHIBRINE T CDRAMYF % I8EETHIET.
BITEEEBALITRZIENTESRLIICRYET,

—--undefinesource

INZRELLBA BITHIRERKET LAHETHRITITDO VM 7 D
BRELHIFRLET (2L HIBRT 2T ANTRIBLTWARBT 4R & 4/
BIhEEA)

T&2lE mercury.example.com Z%177T. jupiter.example.com Zf#1THD >
AFLELTHAL, 1795 VM 72N X 1D A° 37 . D" opensusell THD
BEDHITY,

BEDNSA—9EFIBLIcATSA 4T L—ay

virsh migrate 37 gemutssh://tux@jupiter.example.com/system
BEEDNGA—=Y%FBLI—RHNARZATI(IL—ay

virsh migrate ——live opensusell gemut+ssh://tux@jupiter.example.com/system
BARNRSATIAIL—23y; BITTD VM B ELHIRT 2156

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

R—h 49152 2MATZA 7171 L—ay

virsh migrate opensusell gemutssh://tux@jupiter.example.com/system ¥
—-migrateuri tcp://@jupiter.example.com:49152

R —RNLRT I L—YavEEARRY1TL—aYy

BEETIE virsh migrate #1795, BEDKRANT VM AN ITHRT

Z—ENARIE—AERLET . TTDT ARRED vy NIV RRIE, TTD
RANEICRYET, —BHRIATL—ay OGE. =1\ vy gD
VEBEHIBRINET,
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SBAEDRANCEANRIE—%/ERKT BICIE, —-persistent AT >av%
FALEYT . ZDFEETDOT AREEICHT Dy N IVERD, TTDHR

AN EICHRYET, ——persistent &3LiC --undefinesource Z3EET DL,

SEEDRAN ETEAMA JE—%/EMK L. TDRAN EICH TR ELHI
MRLEY,

--persistent #EL T —-undefinesource AIEETAHIEIEBEHTEXEH

Ao CNIRBEDRANTT AN e vy b O/ LTLEDE A TVM Y
A DFRENEHATLEIDTTY,

9.2 Bt

9.2.1 Virtual Machine Manager Z#Ff|FE L7
ESR

Virtual Machine Manager %##2&1L T VM KRR M —/N (T LIHEIE, TR
TOTAMINLT CPU DEAERARTINDLIICRYETS,

CPU LMAHIH. ZDY— IV TR TARI PRy NI =V DB AEERG T
TEXFT BB INSZRIF T BRICIE [Preferences] (F&FE) ZBMICLAITH
ERYFEEA:

1 virt-manager A#2EILET,

2 [£dit] > [Preferences] #ZEIRLET,

3 [Generall 15 [Stats] ICHTHNVEZFT,

4 [Disk 1/0] & [Network /O] ICENENF VI ZANET,

5 RETHNIE. BEFERCERERNICERTIY Y FIVBREEIRELET.

6 [Preferences] #4707 %BALET,

7 [View] > [Graph] &=3ZIRT 5. IS5 7RRTDHIENTEET,

VM 5 X~ OEE
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FEBAITRITET. TARIERYNT—IDHEETIER D Virtual Machine
Manager DALY DAV RIRICERTIINDLDICKRYET,

SYIERELRT—4IE, VNC VAV RODLEGTEIENTEEY, VNC V1V RY
DEAZAHICDOWTIE, 5.2I8 [T574H)00Y—ILDERR] (36 R—Y) HH5H:
HLIEIW Y= IN—=DS [Details] %EIRT B, [View] A=a—%ZIRLT
EIWEEHBERIE ZRID V) —X=a—KHD [Performance] BEHMD KRR
TBHIENTEET,

9.2.2 kvm_stat ZFIFHL7-BEH

KVM DMHEREA RV R&BEF S B1CIE, kvm stat & FIFTBIENTEE T, 2D
TV RIE /sys/kernel/debug/kvm ZE5489 278, debugfs Z<¥U ML THL W
ENHYET, openSUSE TIEFFIERELAWRYTIVNIhET . YUV M
TUWARWEEIE, FEEDaAY Y RERITLTIYIV ML TLEIL:

mount -t debugfs none /sys/kernel/debug

kvm stat (& 3 FEFHDE—REFHTEIENTEET:
kvm stat 1 MTEICEH
kvm_stat -1 t1 MoDRFTyFoay b
kvm stat -l > kvmstats.log # OJHRXT 1 BT EIKEHT 5,
t COOVERFETOTSLREIKRYRAL I ENTES

A 9.1 kvm_stat DHE T4

kvm statistics

104

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_flooded 35420 9
mmu_pde zapped 64763 20
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mmu_pte updated
mmu_pte_write
mmu_recycled
mmu_shadow zapped
mmu_unsync
nmi_injections
nmi_window

pf fixed

pf guest
remote_tlb_flush
request _irq
signal exits
tlb_flush

CNSDEDRBIRAEICDOWT, 3ELE http://

0
213782
0
128690
46

0

0
1553821
1018832
174007
0

0
394182

0
29
0
17
-1
0

0
857
562
37
0

0
148

clalance. blogspot. com/2009/01/kvm-performance-tools. html ZHFEM L

I,

VM 5 X~ OEE
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/A—h 1ll. QEMU =7

JLEERBEBT VY DEE

-






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:

7Oty DOIIaL—4 (x86, s390x, PowerPC, Sparc 72&)

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 E
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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

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

11.1 gemu-kvm Z§IHLUEFIV R
| %

virt-manager ¥ vm-install Z&2&, Libvirt R—Z2DV—I)ILCIXRETI % %
ELEYEBEBLEYTDIDIEFNRAVY—TM A= RELTWET  INsE W
IhE qgemu-kvm ICRHTBS5v/8— (SvEVTTRED) ELTEELE T 72751,
Libvirt R=Z2DYV—)L&2LFEHAET., gemu-kvm ZEZFERATS ZEEARET
EDS

®E

gemu-kvm TYER L7={RIBT Vi, libvirt R—2DY—ILTlERTTS
ZENTEE A,

TEDHITI, gemu-kvm Z{EHRTEHIET FHl4.1Tvm-install ZFERALAITY
RSAUDSD[ERYRTYT] (29 R—Y) TORIERL /85 A—FTIRIEY
DUEBRELEFT . OTUNIIDVWTOFELWRBIX . EETSE v a7 I R—V%
BHRALIEIN,

REBIEINEBE T CEMEIE/ZWYRTAICDWT ZDA A= B ER LTV
BWIBEIX AVAN = ATATINEARA=VEERTEIHELHYET, ZDLD
RIBEIFN=RTARIAA=IEFER L AV A=V AT ATRAT 4T ENE

BOAA—VERBTEZHENHYET,

F91L gemu-img TN—RFT A RIEERLET,
gemu-img create@ -f raw® /images/sles11/hda® 8GO

© H7av2Ncreate Tik. gemu-img ICXFLT FHILWAA—JAERR T B LD
I RLTWETD,

0 -TNSA—HITTIRIDEREEELTWET,

O AA—TTFAIDITILNRERELTWET,

0 AA—VDHYAX, ZITIE8GB ABELTVWET  AA—JIERANRN—RT74
W& ENBHETERIN. T RIRICT—IDEBEILN TV ZPICER
EMEALT WKFEILAR>TWET  CCTHRETDITA XL A A=V 774
IDRARYA X% IBELTVWET,
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1 DU EDN=RTARIARA=D%EH LTS, gemu-kvm ZF] L TIRAE~
DEEEITRWNAVAMN IV AT LEREILET,

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®

QO JAVRIFYTIIVICRRIINDBIFH, VNC H—/DEZRIELTHFERX
had RETS VAT LRIV AT LARTH—DEDTRIFNIERYEE
Ao

e < rDES ([Standard PC], [/SA-on/yPC 1, Untel-Mac] #3:¥) % 18

ELTWET, CZIHBETEDNSA—ID—E %5 5ITIL, gemu-kvm -M ?

HEERITLTLEIW, pc-0. 12 (ZBEED [Standard PC] DEKTT,

RIEBTIVNCEYHTERAAEVEEIBELTVWET,

270ty DO SMP Y RAFLTHAHIEAIEELTWET,

EEIEFRAIEELTCVWET IBEETISEIIZENTN, a, b (ZAYE1TA1R

51 Ffld 2), ¢ (BADN—RF122), d (B¥ID CDROM), n 15 p T

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

c T,

0 HHOD (index=0) N—RF1RIVEIJELTVET, raw XA T, BLURIEE
(if=virtio) RSATELTTIERALET,

@ 2FEBOD (index=1) 1 X—=YRZA(4T1&, CD-ROM ELTENMESTBED %5
ELTWETD,

0 B{URAEE (model=virtio) DRYrT— 07’5’75’% MAC 7KL R
52:54:00:05:11:11 TEELTWEY, I TEET BEIERYNTI—IAT
%—@%@%&Ebfﬁ;L\%OTEVtJKAU—QLTQEEEﬁ%
DRETIARELIHYET,

0 US57499Hh—REHRELTWET, none % I8ELIIBAIZTST14voh—
RO ESIEINE T,

o} EJJE’JLJ:EUE%WE’C%ZSJ:OL T2 BEUREBIE/NIL—2F N/ 2%

BE LTVWET (BRAXEVEICDWTE mn/RSA—FTHERELETY),

©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
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11.2 qemu-img 2fI|ALET1 RVE
L]

BIDE (11.118 Mgemu-kvm ZFIBLEEERAVRAM—IL] (112 R—=)) Tl
IN—RFARIDAA—THERKTHDIC gemu-img AV RAE FRALTEZLE
N ATV RSB R TARIAA—JBEICEFERTEIEN TEXFET. 20
BT TARIVAA=V%FZIHRICEER T DRIER A, BFED gemu-img H73<
VREBNALTWETY,

11.2.1 gemu-img RI{TRFDO—BHIIE R

gemu-img I& (zypper DEHIC) HTAT U REFHALET . YTV NIERD
BEOA T avER#ETE HHAA>TOT. ZNEDIED W DHNEEE
OYTARVRTHERTES NAA T ay ThUAEH TSV RRTHRED
HEDICR>TWET, FIREREARA T a3V R 5ICIE, gemu-img DY =2
FILR— (man 1 gemu-img) AT EL/ZEW, gemu-img (F—AZIC, FEEDLHR
EXTERIBLET:

gemu-img $ 7TV K [T av]
HTATURNIETROLIBEDHHYFT:
create

T7AIWY AT L EICHLWT A RVAXA—D % EBLE T,
check

BEDTARIAR—=IICLIT—DNRVDEI D R ETRWVET,
convert

BEOTARIAA—V% BIRDHAICEBRLET,
info

BELETARIAA—VICETRIEHRERTLET,
snapshot

BEDTARIAA=VIIHTERAFTY T avhaBEBLET,

KVM Z# A L7 RT81E



commit

BEODTARIAA=IIIN LT EERZBEALET,
rebase

BEOAA=IDE FHLWAR—ZA A=V ZERK LET,
resize

BEDARA—V DY AXZEBPLIY S LY LETS,

11.2.2 FARIA A= DIEB P TR, Fv)

CDETIE TARITAA=Y DIERR A ERIREEDIER DI, TARIAA—=T D
KR E—AD oM AICERTEIFIE BLCRFEDTARAIAA—=IIZDWT 354
RIERAEBITBZFIEICOVWTERBELTWET,

11.2.2.1 gemu-img create

VM F RN IDARL—F AV TV RTFATHERTZHLWT A RIA A=V % B
IBITIE, gemu-img create AXVRAEMRALE Y, TEDLOBREAXATETLE
CR

gemu-img create -f FE3E@ -0 7T av@® T MILEO Y1 XO

0 (ERTEAA-—YDEEAIEELET HIGLTWBIA—VDIEEE RRT
5ITiE. gemu-img -h % E{TL. H O DRZB DT B FHALEIN,

® AA—VDREAICKHLTGEMDATYavaIv Y RSAVTIRETRIEN
TEZET, ZOIHRATavid -o TEELTLEIWL, ran [ A= D
BA size A TVay OFINFTavELTHEELTWT &4 -0
size=8G D &HICERIRTHE AV RO HYICHA X AEBINT DI &MY
A XBBRETS IENTEET,

© (ERITBDTARIAA=VDNRAEIBELET,

0 ERITBTARIAA=T DU AXEIELET (-0 size=XtH14 XD A T3
VTHEELTWRWES) . CZCTIRBEBICGUTHERFHA[HIT2IENTE,
ZFNZN K (FA/NRAR), M(XHNAR), G (FHNARN), T(TZ/X1K8) &38E
TRHIENTEZET,

=& ZE sleslispl. raw EWDFHLWT A RTA A=V %, /images T4L M) LL
TICRA 4GB ELTER T 2356, FaeDEL RIaATURICARYET:
tux@venus:™> gemu-img create -f raw -o size=4G /images/sles11spl. raw

Formatting ’/images/sles1ispl.raw’, fmt=raw size=4294967296
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tux@venus:™> s -l /images/sles11spl. raw
-rw-r——r—— 1 tux users 4294967296 Nov 15 15:56 /images/sles11spl. raw

tux@venus:™> gemu-img info /images/sles11spl. raw
image: /images/slesl11spl. raw

file format: raw

virtual size: 4.0G (4294967296 bytes)

disk size: 0

FEROEBY FULLIERLIcAX—D D £/4H (virtual) EDH A XIE 4 GB TY
D RBICT A RAV5EEE B LTWS Y1 X (disk size) 1& 0 ICA>TWET, T
NE FEAET—AIDEZIIAFTNTVRWN HTT,

11.2.2.2 gemu-img convert

TARIDAA =R EZTHT BITIE, gemu-img convert ATV RAMAL
F9, QEMU THR—MLTWBM A=V HERICDOWT, —E% BE T 51T,
gemu-img -h ZRITL. HADKREDITEHHALIV, ATV RIETERDELD
ICEELE

qemu—ig; convert —c@ -f ANTEEO -0 HAREEO -0 #7230 AAT774ILEZ0O HAH77
1%

0 BHOTARIAA=IITHLT, EfE#EEEEERLET, qgcow & qcon2 FER
DHIHEHEE HR—KLTWET,

0 ZEHWMITDTARIAA—VDHREEBELET . Z<DEEEHBREITAD
N3 1=, BN EEETT,

0 ZTHEDTARIAA—SDHREEELZTT,

0 ZTHEDAA—IERAICHLT. AT VavEIEETDHERHTY, -0 ?52f8E
THEEBBREDAA—IHATHIGELTWE AT avD—EBEA2RRTET
EDTEET,

0 ZETHMITDTARIAA=II71ILEIRELET,

0 ZTHEDTARIAA=IT71ILERELET,

tux@venus:~> gemu-img convert -0 vmdk /images/slesl1spl.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

BIRUAEREDIA—IHRIIDOVWT CNICHIGT 24 TV avD—EERTR
TBICE FEOIAYVREANDLEY (6 vmdk ZHFEND 1 X—IFRKICED
BTLEEW):

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

/images/sles11spl.vmdk -0 ?
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Supported options:

size Virtual disk size

backing file File name of a base image

compat6 VMDK version 6 image

subformat VMDK flat extent format, can be one of {monolithicSparse ¥

(default) | monolithicFlat | twoGbMaxExtentSparse | twoGbMaxExtentFlat}
scsi SCSI image

11.2.2.3 gemu-img check

BEOTARIAAXA—=JICDWT. IS5—HRWVNEI D ERESET BICIE. gemu-img
check ARV REFALET . AB. 2TD TARIA A=V DR T, ZOEEEICTT
IELTWBEWDIDIFTTIFRWT &I TEELIEIV, FEROLHIBELTEITLE
9

gemu-img check -f RO 771/ ZO

0 FIVIRRDTARIAA=VDHREIRELTT . Z<DIFEBERED
ThbhzdliH, BRI ETRETT,
0 FIVINRDTARIAA—=IT7AINAEIRELEFT,

AHEIS—HPREINABWNGE, AV NEAEHAERLEFA. TNLUAD 15
Bl IZ7—DREE IS BTN ThRRIINET,

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 BEEDTARIA A= DY 1 X3k

FILWASX—=VBERTDIBEIE AA—VEERTDENIC. ZDRAY A AEIEE
LAarhniEayErtA GELLIX 11.2.2.118 Tgemu-img create] (115 R—Y))
EBHMPLIEIW) Fos VM T AN AV A= )LLEITLEHE T HH 52 EL
T AXTRIARBL IORZHEEEEY L TCEIUENRETIHENHYET,

BEEDTARIAA=T DY A X% 2 FHNANZFHLRT BIC1E, FEEDOFIEA
ThWnEd:

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

A

PAXEEE rawn TARAITAA=JIIRHLTDIHFERT D CENTEFET
DDA R—S KDY A X EZEET BICIE A XEEDHIIC gemu-img
convert T raw FERIC BT DINELHYET,
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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 ZXINMAYD YaST /N—F 1> 3 FREICHITBETH 2GB /N —F1>3>

X

L

QEMU (openSUSE)

B8 2152
B 8 n—F7r2s
¥ RAID
8 tua—sEe
I msIrAN
b TR

= nrs

REERFA—FT1avBE

YATLE2— h

YasT2

B N—FF4AY: /dev/vda

HR—F1zav(p)

vda2
6.90 GB

FriAa | ez |F|ms |Es
z

[Fsigs [Sren [Tovbsrr R [aT

/dev/vda2 €.90 GB

&3 Linux native Ext4

143 1044

1O kmTriaa
S8 Fi2057
':"[E ORI
&3 Axab—iLoie
7 BE
W 0¥

| e

[am. || @m. |[ so. |[vrxms.][ we. | |[mexsces. -]

11.2.3 gemu-img IC L3RBTV DR FvS
vayNEE

R VDRAFTyToavhEld, VM F AN ARITHDOIREICDOWVWT, ZhE R
BT3-0DMEETT, RFv T ay MIE T Oy Y (CPU) DREEDIFH. AT
) (RAM) T /XA R 2 TOEZAAABERTARIICDVWTDER, SFhZE
ERS

2Ty ToavhMI BEVDRETS VAR EDRETRELTEIVWGEEILE
M7 HEEE T, e AR Y —/S\ATRYNI—IH—ERARELILH%R5
B.FD RETRETVVETCHIALT. TORROREICRLAVWESRIZE
NEZONFTT, TNLUNE REBTVVDOERAZELIZYIIVITRAFYS
DavhEERLT ZhEN\vIT7yTEL, VM Z AN I L TR EZE AT
BORDEMETZ BAICEEFREDTT, ZOETIK FICEZEDIOILIBE
HRELTHBALTWET, FIZICDOWTIL 138 QEMU E=85F//FLk
v DEFE (159 R—V) 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 5BOREBN—FTF1RIELTERLEY,

RETIYDRFyvTayvhME savevm ATV RTER TS ED T, THIEEER
2 QEMU EZAMDSETITBIENTEFT T . ThTIhD Ry Toavh
ICIE 9" BRETDHIENTI AT YT oavhOHBRND BEICITRADLDIIC
BRoTWEY, QEMU EZHICDWTC EELLIE FB13FE QEMU E=8&F/F L 7=
RIEV> 2 DEHE (159 R—) HFHMHLIEI,

acow2 TARIAA—=VILAF YT av &R ETSHE, gemu-img snapshot A<
RCHARERIRTHIENTEET,

®E

R UAEMELTWBREIL, gemu-img snapshot OX Y RT {RE<TY
VDRAFTYTIay R EERLICYEIRLICY T & TRHANTEX
W INETR>TLEIE ARBE TV VY DREARIFLTWEBTARIA A—
N BNTLEIGEDHYET,

11.2.3.1 BFEORFvFLavbDRT

TARAIA A=Y THEETBITARIAA—JRIREEINTWS 2 TORFY
T ayNaERRTBICTIE. gemu-img snapshot -l 7 X 27 X—="%EEL
F9, 2B66MDOTVRIE, VM T RN D EMEFRTERITTEET,

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

Snapshot list:

91 1) TAGO VM SIZE® DATEQ 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

ATy T ayhDHHES T BEILEHNICESHIEITVEET,

2T T ayhDHBRIXFEHINTT, CNIZHBSEZABICEST 5=APT

WERICLEZEDTT,

© Ry IT avbMEETETAAVEETY . RITHFOT TV r—>3vT %
KDAEYIMERINTWBIZEE AT YTV avhOH A XEHERILKBYFET,

0 RFTyITvavhE{ERLI-BIETY,

0 REYIYD/OVIICDOVWT REATOREARLTVET,

(1]
(2]

TANDAY ZAN—Ib
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11.2.3.2 BROUSKI-RBIIVICHTEIRTFTYS
>ayv MERK

ERDOYSNIRETIVICDOWT. ZDRFT YT ay M a{EKT 5IC1E. gemu-
img snapshot -¢c X Fw 7> 3w p,bEg 14 X004 X—"ERTLET,

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 T AN CTETLIEVWEDRIREDABREL RELLERAFTY TV ayh (TEED 6l
Tl 5 BORFYTYavh) ICRLIZWESIX. VM T RN OERAI>T HD
TEOOVVREEITLET:

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

RIT5E T %, gemu-kvm TREY I VA LEITDHE, 5 BDRAFTy T3y hDIREE
ICRBIEDNTEET,

gemu-img snapshot -¢ A¥ Y KiE, QEMU E=4® savevm A<V K (B
138 QEMU E=S8F5FFLIRIE v DEFE (159 R—) B H
KXW EFEBRTY . 2E21E QEMU OE=Z4H 5 savevm TRFY
TavhEERLIBE. DR F YT ~av bk gemu-img snapshot -a 3
JURTHEBIES ZEETEE A,

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, ZOATYRAERITTDEE, qcow2 DT ARIAA—JRT RFyToay
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

=Ll (112 R=) & 11.2.218 [FARIAA=I DIERPEH#E, Fv

71 (115 R=) EHHIEIV, TDE,. IZEFTTHERLIZAA—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,

TANDAY ZAN—Ib
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11.2.4.2 ikR&EAA—C DYEBK

p: 3.

R=Z2AA=TJIIHLTIE rawn R AFHTHIED TEXETH, raw ¥
HAILRAEAA—ITHER backing file A7 avicwdiGLTWRW
B, COFREFAITEEDNTEFHAIMEAA=VIIRHLTIE, EZIE
qcow2 e A BFEUNLKEIL,

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 DM 1.1 GB X TEATVWET, TNIE R—ZAA A—JEHEL, 77
AW AT LALEICEINEEREANESAFTNTVWDS 2HTY,

11.2.4.3 REAA—JDEBER—R

WOt AREAA—DVEBIETSE BEDBERYTIVr—avn(4Y A=,
BREREDERMRE) ZITRIESREAA—I DY A XEENRY DY A XIC
BOTLEVWE T IGEICE>TUL ZIDSBEFDOR—RAA A=V EREAARA—T %
FALL 'ER A A=V LIEWEEDNEZONET  LEZERAD N—2
AR BEFIRIAV A=V L2V RT LELTHER L. 2D X)) T1DE
EXEHFEZA VANV LIDREZBIMDNR—RA X—=2 & LY LieWgEad'E
AbNFET . HEIFREDIFDODNR—ZAA=IEHBTLTIREAA—DZERKL
YT BIENTEET  BEDIIFDIDR—ZA A=V, BIEDR—ZAA A=T &
IS L FEEERYETOIREAA—IUDEFH LW R—AM A= HVERKT B4
¥%&, BR—R EHUVET:

tux@venus:~> gemu-img convert /images/slesl1spl derived.qcow2 ¥

-0 raw /images/sles11spl base2. raw

ZOARVRTIE FTLWAR—2A A— /images/s les11spl base2. raw %, raw
A THERLET,

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

HFLWAA=JIETTADR—ZAAA=T ELELT 0.4 GB [FERELA>TWET,
Fe. ZDT7AIVICIE backing file (R—ZAX—) DRRIHDBHYFHADT, Z
DAR—=TT7AIER—ZU LT HFLVREAAX—JBER T BIENTEET,
CNICEY BEVDRIBICEDE TREINRBTARIVAM A= DEE%E
MT5 IENTEZLD MFEDFRERIBICELIENTEET,

11.2.44 VM RAMF =/ [TBFBA A= DOV b

EE EDEEICE > TUSARBT A RAVA A=V BRAN AT LAITYO VN L
FIDNBRIRIEEIDHYET =& ZIE VM RZA M —N @ISRy D —0H5R—b

TANDAY ZAN—Ib
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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

ROVNTENR—FT12avIH LT 770 & JE—LZYLET, (FEME
oo UV NERRIRLET,
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

TARDAR—=T DIN—T 1AV IERIS, TNNAAIY T HERLET,

tux@venus:™> kpartx -a /dev/loop®

ERICHABRLTBWAETALIMNIS TARIAA=IHND/IN—FT 4230 % 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,

HERBEICGLTIIV RN IN/NR—F 423Vl LTIZAILPTALIRY)
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

R IUDNRITHDIFGEIE. ENODAA—=IICH LT FiAHE X TR
BT IOV N eiTRoTRRBRYE R A INZTR2TLEIE, N—FT1¥3
VOBRERIZELTLEDIED . VM T RN £FZRIRELTLEDIBED H
UEY,
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gemu-kvm ZF| A LERE~
Y DRET

RIETFARIA A= BAER (FELLIE 11.218 Tgemu-img 2FABLAETARIE
B (114 R=) #8MR) Lih &3 RETI VARENTAHIENTEELIICR
YFd, 11.138 Tgemu-kvm ZF B LEERA VM=)V ] (112 R—) Tl&, VM
AN B AVZAMN=ILLTCRIATZETCOBHELITYRAIEBNLTEHLRD.
ZDETIT gemu-kvm DFEAAEICDOVWTLYHA WA 1740, ERIDEH
ICDWTCORR G EERLTWET, gemu-kvm DA TS aviloWTEmLA—E
EBHEAMMIARYEZWNESIE. =2 TILR—Y (man 1 gemu-kvm) ZHHAHLEX
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>

ZDETIX, gemu-kvm TR B TEZ—RMLT T3y EFH RETI VDT
Ayt L'V BEFTIVIMT BRZ DB FE% I8ETDIEARN—KRIITF7DT
aL—2avBEROA T avERBNLET,

-name X A DEFI

TAN AT LADERIERELE T, VAV RODIALML (F+Tav) BHICK
RINBIEN, VNC H—NTEREINZET,

-boot #7> 3>

BRELERSATORNEFAIEELET . NSATIZZTN TN XETEEL.
' & D ATAYEATARIRSATD 1 E2%, ¢! H1EBED N—KRFAR
9%, 'd' 1 BB®D CD-ROM RS1T75FhETNRLET, £/ 'n' H'5 'p'
IRy NT—IREFDRYNT—IT I THERLET,

7=&21E gemu-kvm [...] -boot order=ndc D&LIIC IEETBE. FTRYM
J—OhoDREEF L. ZD% CD-ROM RSA7D 1 5B./N\—KRFT1RY
D1 EEISERETNEFSHERALET,

-pidfile Z77/5

QEMU 7B+ R#HAIES (PID) DIREFELI7IIVEEIEELE T, Ihik
QEMU 2RV M SRITTELIRIGEITEFNTY,

-nodefaults

BEE Tl QEMU &, AX Y RSAVTHICAEIBE LRWGETEH BEAMA
RIBT/INA R DWTUIER ZTRWE T, ZDA T avid, O LD ikse
HENCTDEDODEDT, IS4 h—RPRyNT—OHh—R . SLIL
R—=MPTIVR—=MREIVY =R E  ZNTNOT NA R %&@ERIC 38
ELARTNIERSAAYFET, F/2. QEMU E=4ICD2WTH, BBETIL
INRLKARYET,

—-daemonize

'daemonize' &l "F—EVIL" ODBEKT. ZOF TV avEIEET RS,
QEMU 7O AN NI TSIV RTEMET 2LIICRYET, Tk, Ex%
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ZIONDREICR OB T REAHNEDERS 15NELIICRYR

ED

12.2.1 EFNLRE/N—FKOTT7

M v DFELE

BT vOBEEIEELE T ABETRATIVORBEICOVWT, —B
HEVS Y 5ICIE gemu—kvm -M help ZZE1TLT <7EILN,

tux@venus:~> gemu-kvm -M help
Supported machines are:

q35 Standard PC (Q35 + ICH9, 2009) (alias of pc-g35-1.4)
pc-g35-1.4 Standard PC (Q35 + ICH9, 2009)
pc Standard PC (i440FX + PIIX, 1996)
pc-i440fx-1.4 Standard PC (i440FX + PIIX, 1996) (default)
pc-1.3 Standard PC
pc-1.2 Standard PC
pc-1.1 Standard PC
pc-1.0 Standard PC
pc-0.15 Standard PC
pc-0.14 Standard PC
pc-0.13 Standard PC
pc-0.12 Standard PC
pc-0.11 Standard PC, gemu 0.11
pc-0.10 Standard PC, gemu 0.10
isapc ISA-only PC
none empty machine
-m X/ A

RIEMRIRICEIY H TS RAM DY A XZAANARERGTIRELTT, BIE
£ 512 MB TY,

-balloon virtio

FHHIC VM AN ILEIYYH TS RAM BE2%2Z1bIE 57200, #LUR1EL
FNARERELEFT YU TOLRIEIX, -n A TS avTRELET,

-cpu CPU EF /L

Z7O0tvyY (CPU) DEFTINAIITEHIBELET . HIHT S CPU ETILD —&
HRIAT BICIE, gemu-kvm —cpu ? AFEITLT LI,

tux@venus:~> gemu-kvm -cpu help

gemu-kvm ZFIALRE<T SV DET
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QEMU Virtual CPU version 1.4.0

AMD Phenom(tm) 9550 Quad-Core Processor
Intel(R) Core(TM)2 Duo CPU T7700 @ 2.40GHz
Common KVM processor

QEMU Virtual CPU version 1.4.0

Common 32-bit KVM processor

Genuine Intel(R) CPU T2600 @ 2.16GHz

QEMU Virtual CPU version 1.4.0

Intel(R) Atom(TM) CPU N270 @ 1.60GHz

Intel Celeron 4x0 (Conroe/Merom Class Core 2)
Intel Core 2 Duo P9xxx (Penryn Class Core 2)
Intel Core i7 9xx (Nehalem Class Core i7)
Westmere E56xx/L56xx/X56xx (Nehalem-C)

Intel Xeon E312xx (Sandy Bridge)

Intel Core Processor (Haswell)

AMD Opteron 240 (Gen 1 Class Opteron)

AMD Opteron 22xx (Gen 2 Class Opteron)

AMD Opteron 23xx (Gen 3 Class Opteron)

AMD Opteron 62xx class CPU

Opteron G5 AMD Opteron 63xx class CPU

x86 gemu64
x86 phenom
x86 core2duo
x86 kvm64
x86 gemu32
x86 kvm32
x86 coreduo
x86 486
x86 pentium
x86 pentium2
x86 pentium3
x86 athlon
x86 n270
x86 Conroe
x86 Penryn
x86 Nehalem
x86 Westmere
x86 SandyBridge
x86 Haswell
x86 Opteron G1
x86 Opteron G2
x86 Opteron G3
x86 Opteron G4
x86
-smp CPU #¢

RIEILIRIETD CPU HAEELE Y, PC 7Y T74—LDIHE. QEMU
TIXB]RAT 255 BET (KVM D775 L—avidiea @A LIgaik
64 {BZFT) @ CPU ICHIGLET . ZDATVavid, Yovr O IT7 D
. BELVATTED ILyF BARE, ZDMD CPU BHE/NRSXA—9EZ 7

IFEY,

TECIE aemu-kvm DRITHITY:

gemu-kvm -name “SLES 11 SP1” -M pc-0.12 -m 512 -cpu kvm64 ¥
-smp 2 /images/sles11spl. raw
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B 12.7 VW &ZI,ELTSLES 11 SPT EFRIFBLEBEESD QEMU 1> R

X @

ks

| mozer || gmesrs || [@ovrver || @xrvene H @ns l

% (58 @0 |~ | e | v| S [owome |~ | Sl [o-snozes |v] EY ]

-no-acpi

ACPI 7 R—hEEMICLET, VM T AN BN ACPI /9 —TA( R FHYT
BEAREILTVWALIRIBE. I EEMICEBELTHTLEIW,

QEMU % CPU 22 IEL/-REETEEILE T, CPU ZEEIE3ITIL,
QEMU E=4Tc ZANLTLIEIW G LLIE B13Z QEMU E=8ZF/H
LAERIEVS > DEFE (159 R—V) BHHMALEIN,

12.2.2 (RIBT /M AR EDRFEFHIAH

-readconfig REZ7 71 /b

gemu-kvm Tlk, VM & A~ OEEIFFICER IV RSAVT TNAADERE
BRAEIBETIRDYICTZID SR EEFTAADIEN TEEITRET7
A)UIg -writeconfig TYERTBIE BNTEDIEN FEETET7MILEER
THIENTEET,

gemu-kvm ZFIALRE<T SV DET
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-writeconfig BEZ 71 /b

HEDRETY VDT NARAEBREICDODWT. CNETFFANT7AIVIZEEZHL
F9, 2 TRELETZMIVIE, -readconfig AFIFATS & THEMATES
ZENTEET,

tux@venus: > gemu—-kvm -name ”SLES 11 SP1” -M pc-0.12 -m 512 -cpu kvm64 ¥
-smp 2 /images/sles11spl.raw -writeconfig /images/sles11spl.cfg

(exited)

tux@venus:™> more /images/slesl1spl.cfg

# gemu config file

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

CDATavEFRETRIET. BFEVDRETVVICEATEEREAFEFIC
BETHIENTEDLIICRYET,

12.2.3 FAMUDY7 V&1L 0Y5

-rtc 7> 3>

VM RN TD RTC (V7 II4 L0099 (BEH) OUBEEEIEELET,
BEETIX. T RARNDYTILIA LAV IIEIRAN AT LDED%E FIALET,
FDH KA AT LADREHIERANEI/OYY (F2EXIE NTP H—E
AR E) EREBIE R EEBEIOLET,

VM T 2N ERARNEDEFET A FIRICEIR T 2MENHDIHE L.
clock=host MEEEMBDRHYIZ, clock=vm ZIEE LTI,

F7- base AT avEFBETEIET, VM A RN O/OY7ICDWT 'FIARKE
mOBE 28ETHIEETEET:

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

HALRI Y TDRDHYIC ute % localtime ZIEETHIEETEET,L A
HZIZVM Z 2N /0Oy ERIED UTC B%l (B E 58, Coordinated
Universal Time http://ja.wikipedia.org/wiki/%E5%8D%94%ES%AE%9A
%EA%B8%ICKET%I5%BCHEC%I%82) DIRFERFHIIC, BHEIFO—HILDEFZRIERE
TOBRERZICENREThEDHEET,
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12.3 QEMU KB 1FBREBT /M ADE
F

QEMU DRI VIE, VM RN 2B{EIE2DITHERIRTDT /N R %

BOLET, 722 QEMU IZBEFER DRy NT—oA—RK»TOv) 7/84 R

(IN—=RFARIRZAT N L—NRTIKRSA4T) USB FINAR® 4S99 5 /31
2 (VYT IVR—=BMIRSUIVR—R) (RIVFATAT TINAR (T ZT7499H—K,

HOVRA—R) ICRHIELTWET  F e, (RETI VIS LT RIREMEE MRE
EHRTEH.ZTNOEDT/NAAD YED—E (F/<IE2E) IFELGREINT
WARFTNIERYERA. D ETE T HTEIT NS RIIDWTEEDRERE%
BALTWET,

(g

-drive IMETI/ET DT NARADFHRBERNZANEZNEE §5EHEDT. K

ANDEMERETIVEINHDIGEIE. TEH% -device A T>aV Tk
EL. drive= 47 H T3V THANTHIENTEET, LEAETEDLD
ICRRYETY:

gemu [...] -drive if=none, id=drived, format=raw ¥
-device virtio-blk-pci,drive=drive0, scsi=off ...

FBARERRSANEBHD—EIZDWT EELLIL -device 2 8LV -
device N7 /¥, ? %HRITLTLIEIL,

12.3.1 7av9F/8( R

TOvITINARIIRBEI I VNE>THREARTRRBREDTY, —fxHICIh S
BEEF/IXL—NTILDAMN—I AT AT T, —fRICIE 'RSA4T" EMEh F
T.BEIE 1 BEIN—RFTARIRSATHERIN, T AMUD AR —
FAVT AT LADMREINET,

R VDRZAT L -drive TERELE T D A7 avIllIZiny T+
ToavhAEELTVWT AETIEZEASDIED — DA EBNALTVWET =
ER—EBEIFEDHEIE. IZaT7IR—=IU% SRLUTKAEIW (man 1 gemu-
kvm) ,

gemu-kvm ZFIALRE<T SV DET
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~drive 27> 3@ DYTA 7> 3>
filesA X—Y 7 74L%

ZDRSATTHEATEITARIAA—I DN AEIELZT T, AIHIEELLRL
BAIZ.ZED (VLA—NTI) RSATHEEINLEDE BALET,

if=RSA4 749 —Tx4 R

RSATHEHRINDA VI —TTA ADBEEIEELE T, EFFRTIE SUSE
Tld floppy, ide, virtio ZHR—MLTWET, virtio [FELURBIET 41X
IRSANDEIRTY, BIEEIL ide TY,

index=O 7 9BS

TARIAVI—TIA AL TORIAT DEREIARIIBSEH/ELEY (if
FTavEBHALLEIV) MAEIBELAW HER. ARIIESHIEHT
FRE (RICEIYHT) IhEY,

media=f&%8

ATAT DFEFEHIEELE T, disk ZIEETHE /N—KRFT12RY, cdrom %35
ETDE)L—/NT )7 CD-ROM RSATDEBKICARYET,

format=14 X =R

BRINDTARIM A=V DR EBELTT . AEEELRAWVGEIE. X
HEHBTHRELFT,IREFATIE SUSE 1 gcow?, ged, raw DR R EHR—
RLTWET,

cache=A%

RSATDFvyahiEkAEIBEELEY, unsafe, writethrough, writeback,
directsync, none DWFhha IEELE T A, qgcon2 DA A—J KA DG
B, MEEEREBMELZWGEICIE writeback ZI8TE LTIV F
none IFRAMITOR—Y FrvaM B\ bEIND D EoEERERA
ToavERYEY, BEEEIL writeback T,

Evh

TOvITFNARDBREEBEEICT B7=H,. QEMU TIEWLDHD 33—k
AYMEREDNARINTVWEY  CNEFIFAT52ET, gemu-kvm AT VK
SAVAANELYERICFIAT S ZENTEET,
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IEZETRDEIIBEESADHYFT:

qgemu-kvm -cdrom /images/cdrom. iso

EREELWL (RBW) BRCETE. FROLIIAYET:

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

Fe. FRDIIBEEZHEHYTT:

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

LEEZELWERICET S FEEDOLIICARYET:
gemu-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

EVb: A A—YDRBEELTORRAMIRS 1T ER

BEIREIVVDTARIRSATIETARIA A=V %ERLEY
(11.218 Tgemu-img ZFIAALI=TARIEHE] (114 R—) #B1) H.
VM KRR M —/N AR INTWB T4 AV AFALT VM RN JlHs
TOEAIES ZEHETEET  ZDGFEIFTARIAA=IDIT7AIED
KHWIZ, RAMADTARITNA REEFEIRE LTIV,

RAMAID CD-ROM RZATICT VR BICIE, FEEDLIICHEELET:

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

RAMIDN—=RFTAZAVIIT RGBT, FEEDLIICIEELET:
gemu-kvm [...] -drive file=/dev/hdb, media=disk

VM 72K BDERAMIDN—RFARAVICT I RTB5E. TDT7IER
M GeAABEH (T2 TWBIEEHEN DIV, FiAAAERANED
MMERAMAD T INAZAD/IN—Z 3V THRRATEET,

12.3.1.1 virtio-blk-data-plane

virtio-blk-data-plane |&. KVM ;T DHF LLMERERZE #EETT., VM S b
MHP>TLB1/0 BEXRICHLT. BWEREARFES O—REETTHIENTEE
T LYUFFLCECE. COMEEIXERD ALy RE (RETOvIT/INAATEIC) B
BL. virtio-blk KA/ LT I/0 BRAMEBIEZ LA TY  2hiTkY,
VM KRR M —/X AID Linux A—RILTRFIN TS AIO (asynchronous |/
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O interface; 3EEHA I/O AV 9 —T A R) AN EEFRATEBZEICARYET, N
& QEMU D7 0vY LAVYAENTEZNEELRLTEDTEDH D7D AL —VK
ETHEICBWI/O BEEEMRTIIENTEET,

virtio-blk-data-plane #&ElL. VM #° 2N DEEIFFIC gemu IV RDA T3V
EL T, x-data-plane=on|off % {73 TEML, EMLTEIEHNTEE
ER

gemu [...] -drive if=none, id=drive0, cache=none, aio=native, ¥
format=raw, file=filename -device virtio-blk-pci,drive=drive0, scsi=off, ¥
config-wce=off, x-data-plane=on [...]

8. BWEF R TIE virtio-blk-data-plane I L. FEEDOFIRA HYET:

o raw A A—IBHDOAIIRHHBLTWET,

© SATIATL—2avIiERIE LTV ER A,

« TOvo0aTdRRyNT T ST (ERRIRE) (&, -EBUSY TERELET,
« /0 2Oy M)V THIRIERINET,

o Linux AlIO A{#H3T 57/, Linux ® VM IRAM—/N OHICH L TWET,
7=72L. VM & 2N AIICDWTHE Linux A TERIELTWE T,

virtio-blk-data-plane ##&El&. openSUSE TIEFERLEHR—I T RN TT,
NIRRT L E1—REEVD MBI FICAYET,

— — —t
12.3.2 57490 T 1M ARETARATLLFTS
3V
ZDETI EFFTH—RDOBLUCEET S QEMU DA Tvave, VM T A~ Y
S74HIIVHNFEEHRBALTVET,
12.3.2.1 ESAH—FRD&E
QEMU Tl -vga # 72 av&HATEIETVM T RAN DTS 740IVERRE D

BHOETAH—RERETDIENTEEY, -vga A7 avVTIFFERDLILE
HRIETBIEN TEXT:
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none

VM 7 AN CETAA—RZEWICLEYS (ETFH—RDOELZ=TRW FH
A) JENMER®D VM AN IC7 VRS BICIE. QEMU T4 2 U7)Lav
V—ILERBTEIENTEET,

std

ZAE VESA 2.0 VBE ETF A A—RZHBLILET, VM T RN TEWKRT g
EEFALLWGEIIEELTEIN,

cirrus

Cirrus Logic GD5446 LT . MEURIETREVWERMZERTS £
RIGEIFBELTEIW, ZLDARL—T 1T AT L (Windows 95 T
IZE) T.ZOBBOTZ 71497 A—RIZRHBLT WET,

evh

cirrus ZEIRLARITIZ. BB B WERER BIZH T /286, VM KRR
Np—/EVM T AN OEAT 16 EvhEE TFIAEIEIN,

12.3.22 F1 R A1F T3y

TEDOA T avid,. VM T RN DTS 748 AR LT IEEA1TARD
7=ODEDTY,

-nographic

QEMU DTS 74 HI B AEEMELET, AV —ILOHE AT, BEIh
)T IVR—REBICITRDbNET,

R~ V% -nographic #7/Lav[FET RFLABEI REIVY—IL
AT Ctrl + AH Z2#ig&, OV —JL & QEMU E=9DYIYEZ L EDEF]
o a—hhyMIDWT, —8 XRRIMTHRDLNET,

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-a t toggle console timestamps

C-a b send break (magic sysrq)

gemu-kvm ZFIALRE<T SV DET
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C-a c 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 RZEM=BEMIELET  ERADTRAIMNYTI—0 AR—%
FMALLEWGEIZERNTY,

-full-screen
QEMU DT Z74hIVHEAETIVAD) =2 TITROIELIICLET,
-no—quit

QEMU 1Y RO®D 'BL2' RV ZEMICL BEIBICEALONT LESZLE
ZfEET,

-alt-grab, -ctrl-grab

BETIE QEMU D914V RiE, Ctrl + At 2T TETIYIAD 'Fv T F+'
E—REBBRLET, CDF—DHEAEHE % Ctrl + Alt + Shift (-alt-grab
DIHA) F7/=1E A Ctrl (-ctrl-grab) ICEETHIENTEET,

12.3.3 USB 7/81 R

KVM @ VM 52k TRIBTE3 USB TNNAREEHTBICIK, 2 DDAEED H
YFET, 1 2 VM T AN RTHLW USB TS RERE (TIaL—av) T3
ik B 1 DIFHRAMACHBEEEFED USB T/NM R%& VM AN ICEIYHTS
HiETY, QEMU TUSB 7 /N\1 RAFEHATBITIE FT ~ush A7 avzigEL
TORE USB RSANEBMICTEIURENHYEY, CORSAN\EZFMICLEZH
EABARIDT/NA 2% -usbdevice # 7L avTIEELET,

12.3.3.1 VM R ICH11% USB F/SMADITIalL—
av

SUSE T, FE2DFEFED USB TNN1 RAEHR—KLTWET: T4 XY, KR
N, SUTI, TS5SA2R8FE, XY NT—9, X9, 9T L v b,
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-usbdevice 27> 3> CEHT S USB 7/ Y1 X DESHE
disk

T7AINBER—RICL T YRR = FNA REBLILET, EEREDS
73y format A 13BZET, FHTHREIEETRZIEETEET ([AHiE
ELRTNIZBEEME ITRVETY),

gemu—kvm [...] -usbdevice
disk:format=raw:/virt/usb disk. raw

host

RARTINARITNZAZII—LET (ISR TRLR OFATHBILEY) .
serial

RARDFYS VT INARIE RTINS, Y T7IINAVN—=FTT,
braille

TS5A1EFAERTTBEHD, BrlAPI #EHTE2RFT /N1 A% BLLE
ER

net

CDC A—#xvh& RNDIS 7OMINICRIGT 1Y NT—0T7 5 T4 %
lJi-a_O

mouse

IRAEBA USB Y OREBRLILE T, ZDATVavIidBEETHREINTWS
PS/2 RV ADEPUEEMIILET, FEDBITIE. VM TN IZEIFEYVR
D N—RHIITT7IRREA, gemu-kvm [...] -ushdevice mouse THRRLTWZE
9

tux@venus:~> hwinfo --mouse

20: USB 00.0: 10503 USB Mouse

[Created at usb.122]

UDI: /org/freedesktop/Hal/devices/ush 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”
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[...]

tablet

TeEZIEIYFRI) =V DEDIT T ERAFER T DRIV T /N %
BILET, ZDATLavidBED PS/2 I RADBLEERICLET, 97
LyhF /A&, VNC ORI ENLTVM TN ZEELTWS L%
HEIERAREETY ELIE 12.518 T'VNC #F AL VM X~ DR
B (152 R—=Y) BFHmMH<LIEI,

12.3.3.2 USB /SRR JL—

RAMANCEHRIN/EEFZD USB T /31 RA% VM AN AICEIY Y TBICIE, F
FTHRAMATANRID EFNARID R DIFBMELRHYET,

tux@vmhost:™> Lsusbh

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

[...]

EEDHIE, USB F/ISAADNKRAMUADNRES 2 . TNARES 5 ICEHKE <
NTVWBBEDHITT, VM T AN BITIETREOLIBIN/SA—9% FEELT
EITLET:

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

FANDRENLHEIE BIY YT USB TNA ADFEBEINTVENE I D= 1
AL TLIEI WY,

tux@vmguest:~> Lsusb

[...]

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

114
HI-I'

F|YY Tz USB FRARDTIVMIDWTIE A ANMIADARL—F 45
SRATFATEELARITNIX RSN EITERLTIEEL,

12.3.4 PCI /AR R JV—

PCl /SR JL— &, PCI T/ R LT VM AN DS OHthr 7 7t R 1
BEA RS BEAM T,
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p: 3

PCl /R Z2JL— BFIATERLIIICTBICIK. FTFHFEVOIVE21—%
DIHP— R—RDOFvy7Eyh& BIOS . FLT CPU DTARTH AMD D
IOMMU (F7z1Z Intel TEHEZBD VT-d) IREBILERATICT L TULNR IS
i RYFEABFEVOIVELI—IDTIBELTWBEDHNE I &R
3 ITIE. BEVD Y AT LERBLIRMEITIC PCI /XA — ZE&ERK
7230,

Hl.'ll

b 3.1
788 SUSE TIE I 57490 N—ROEYHTIHR—FLTOER A,

FMF 12.1 PCl//VI/— DRE

1

RZAMAITEIMEL TWAHH—FRILICDWT, CONFIG DMAR DEFAULT ON AYER7E X
NTWBZEEHERLET:
grep CONFIG DMAR DEFAULT ON /boot/config-"uname -r°

ZDATLavAREINTWRWEE I BEVDT - O—Y DR EER
£ L. intel_iommu=on (Intel CPU DIZE) /=i iommu=pt iommu=1 (AMD
CPU DIFH) TN TNEIML T IV EBNRISBREEAZTRIZET. &
EERMTBIENTEET,

RISRZMAIT IOMMU A EMEIN, BB INTWBIEAHEELE T, Intel
CPU D341 dmesg | grep —e DMAR -e IOMMU %, AMD CPU D& 1&
dnesg | grep AMD-Vi AR{TLFT, MEHAINBRWNGEIE BHEVD/N—
KT7T IOMMU (VT-d) IRIBLT LWahE3h 5T BIOS WA
BEINTVWBENEINETHRR <FXW,

SRICH ZANMIEY LB TS PCl TN RAHIMTLET,

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

ZZTRREINIT /AR ID (EFROHITIZ 00:1b. 0) 8ET 1D (LD
Tld 8086:284b) AFLRELT HXET,

ESICRAMADA—RILRSANITHLTT /NA RO E R A1%{E L. PCI
A TRSANITERLET,

tux@vmhost:™> modprobe pci_stub
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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 LLEDEET, PCI TNNAREEY YT/ VM T AN AENTEHENTEE
ER

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

i

FZYD PCl THRAZAMBDT /NARE IRQ ZHBLTWEIEE. VM TR
MCHLTERIYLETEHIETEZEA.

KVM Tl& VM 2N IZ/ LT, PCI T/XM ZRDKRY N T ST GEMERER) 217725
ZEHTEET, ZOMEEEFIRATSICIE. QEMU E=SICHIUE AT (FELLIF &
138 QEMU E=S5FFLIARIE VS > DEFE (159 R—D) BB HmHLLE
W) A5, FEEDIaAYYRERITLET:

. fEio

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

o ERYAL:

device del new pci device

12.3.5 %5995/ R

FLWFvS 79T /A 2EERT BICIE, —chardev 7> avaHHELIEI,
CDATavTETROLOIWANBAERAFALET:
gemu-kvm [...] —chardev /V'w 2T > FDE 1, id=ID XF5

IIT. /NNy o> FDZ 1 7 IZiE null, socket, udp, msmouse, ve, file, pipe,
console, serial, pty, stdio, braille, tty, parport DWFNHAEIEELET, X
T T RTDF VS IITNARITIFITRZRAT 127 XFETOHBIF (ID) %= [+ 5L
RIFNIERYERA CNIE. ZOTNAREMD T NNAREX BT S 7=HIfEH
LET, NI ITY R DIATZED T ATaviioVWT FELIEY =27 )L
R— (man 1 gemu-kvm) ZHFTAEIV, FRICIKEEENRHRAERLET:

null

T LA R AT — YR INTRETBLEITD EZDT/8A
AERLET,
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stdio

QEMU 7Ot RDIREANFIFRER NICERLES,

socket

udp

vC

WABEDARN) =LYy NafERRLET, path HIBET HE, Unix YTy ik
ERLET:

gemu-kvm [...] -chardev ¥
socket, id=unix socket1, path=/tmp/unix socketl, server

BB, server YITA T avaigETRE, VIyMIZFEEZIFAIELTEEL
9,

port HIEELEBEAIE. TCP Y YR ERINZET:

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

LFEOITURIE. O—ANEHGDRFLZT (server) TCP Yy MNaER
LET. 7%, QEMU TIEIZAT7VMDERICOWT FHATRVWERA
(nowait) .

VM 52N BB E—MDRRAMIZEETEIRYNTI—I NS T4v D IZDWT,
UDP ORI EFIBTELIICLET,

gemu-kvm [...] -chardev udp, id=udp fwd, host=mercury. example. com, port=7777

EEDATURIE VE—PDERARN mercury.example.com & DR AT
BRI R—N 7777 ZRAEX. ZOR—FEFALTVM SR ICH T 2EEE
TIRWET,

#FLW QEMU FFRMIVY—ILEERLET AT >arcRiE avY—IL
DHARXEBRETBIENTEET:

gemu-kvm [...] -chardev vc, id=vcl, width=640, height=480 -mon chardev=vc]

FEOOATURIE vel EEIENBREBIVY—IL A IEEDY A XTERLE
T AER L% IE QEMU E=9 D SEHRAETRVET,

gemu-kvm ZFIALRE<T SV DET

143



file

VM 22N DT BFT—9% VM RAN—/N LD 774 IVIIREFELE T,
path INTGAXA—FTHAXDI7IINAEZRETIRELNHYET, BRB.FIBEL
=774V FEELBWESIFERINE T,

gemu-kvm [...] -chardev file, id=gemu log1, path=/var/log/qemu/guestl. log

BEETIE QEMU 1Z2 )7 ILIR—RENRTLILR—M ZFLT QEMU EZ4REIFD
XS I9TNAREERLET ., ZTRUMAICE BB DF YS9 T /1 A% ERRL
TEATRZIEDNTEET, FiDA T aviEEHmHEILN:

-serial F+>2o87/V1 X

VM ZZN DIRFEV) T ILIR—RE VM IRA MY —/N EDF S5 U9 T /18R

(F+r>287/V1 X THETDT/NAR) ICEELFT HEETIE. CDEIZ
TZ274HIVE—ROBEIIFREIVY—I (ve) 2. T F T4V E—RTA

WIS EICIE stdio DEBRICARVET, F/z -serial ITIXZLLDYTHToav

PAEBEINTWET, R —BA5HEMA-WEEIE nan 1 gemu-kvm % S8
LTLEEW,

BATA4R—NETDOIVTIVR— EBLTEET , TRTO V)7 ILR—K
EEMICT BITIE, —serial none AIFEL TLEILY,

-parallel =/V7r X

VM T AN DIRZUINR—RERAMIDTINAR 7/V7 X AERk LET . &
DA TavTid, -serial EECEEOT/NARICHHBRLTWET,

(7] 5

VM KRR M —/N A% openSUSE F7z1& SUSE Linux Enterprise
Server M4, /dev/parportN (N [ER—FES) TRINBLIAE
BRONSUIR—MEERTEIENTEET,

BART 3 R—FETDONSUILR—RERBRLUTEX T, ITRTD /XS LJLIR—
NEMERICT BICIE. -parallel none ZIEELTLEIL,

-monitor F+ > F/V1 X

QEMU DE=4% VM RAMY—/\ EDXFHZIITNNAR (F+Z08 7
N X TRETHT/NAR) ICEELET . DA T3V Tl -serial EAL
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DT NARUHIELTWET BIETIE CDEIRT S5 T7140)I E—RDi5
BIZIFREBIVY—IL (ve) &, TS5 T714H) E—RTRHRWGEICIE stdio DE
BRICARVYET,

FAARRF v I V9T IRAADNY I T URICDOWT F LR Y=aT I R—=Y
(man 1 gemu-kvm) ZHFTHLIZEI,

12.4 QEMU TORYNI—F2 T

-net A7 avEMETEZE. VM T AN ILEIFERYNT—D AV —TT(AD
FBEERYND—IDIEEERETDIENTEEY, IRWEFRTIX SUSE (E none,
nic, user, bridge, tap DEA T avEHR—ILTWET, -net A 7>3>D H
THTaviioWT 2R —B&Fv=a7)LR—Y (man 1 gemu-kvm) & Hx
ILIEI N,

HHR—AIHB -net DT F 73>
none

VM 7 AN ETORYNT—IH— RO EIMSEREEEMICLET, IL—T1\vy
FINARATHD Lo ZFYNT—7 AVI—TIAADHEFATEHIENTES L
STHRYES,

bridge
TAP AV — DA REBETDOIIEELZRYNTI—IANIL/R—% {FH
LIEELATUyIICERLET LT 124318 1)y IR EAF AT
BRYNT—F0T] (148 R—=D) HBHmAHLIEIN,

nic

FLWRYRNT—H4289—T142H—R (NIC) H{ER L. 38E L (RIBEO—
AT TRy T—4 (VLAN) IR LE T, LE 124118 TRy hT—2
AVH—=TDIAAN—RDERE] (146 R—) B FHAHLIEIL,

user

A—HE—RRYNI—F 5 5IELFT X 12.4.218 [1—HFE—R
FYRTD—=F2T ] (146 R—) HEFHHLIEIL,

gemu-kvm ZFIALRE<T SV DET

145



146

tap

TVIBREFIIN—T1VTRELZFRAL. Ry MNT—U8EE FIALET,
FLE 12431 1TYyIBREAFIRTERYNTI—F T ] (148 R—Y)
EBFHAEIN,

12.4.1 XYNT—D 45— L AH—KRDE&
&

FLWREIRY N —DOH—RZEMTBICIE, -net nic #EHALET:

gemu-kvm [...] -net nic, vlan=1@), macaddr=00:16:35:AF:94:4B@, ¥
model=virtio®, name=ncard1®

0 RYNT—VAVH—TIAR%EVILAN BES 1 ICERLET . CCTEETD &
SIFHBEDEDT, EICHBBICERIZETT . COY T T avsE A%
95&. QEMU TIEBEEETHS 0 2#FEHALET,

0 RYNI—IH—RICHTEIATATT7IEREIE (MAC) PRLREIEELT
WET, INISH—ERBEREFBST.BIEELTBLIEABEHLET,

EELARWEEIF. QEMU IZEEED MAC 7RLRZEIY YT, ExIhs
VLAN TFEHIFEELARVLIICLET,

®@ XYNI—IUH—KRDETIVAIEELEFT, —net nic, model=? EAHNTBE,
BFEVDTSYRNTA—LED QEMU ICHIETZTRTDRYRNT—IH—K
D—EERKRLET,

BB ST, SUSE I rt18139 & virtio DEFILEHR—FLTUWET,

12.4.2 A—HE—RRYNI—F2 Y

-net user A7 avEIEETSHE. QEMU P IEHETZ 22— E—RDRYNT—
JHEEARIATHIENTEET . DA Tavid, BICRYNI—VFE—RPIEE
INBWEEDBEERETEHYET, ZD/H, Fi2DIAVYVRIAVIEWThEE
CEKICARYET:

gemu-kvm —-hda /images/sles11spl base. raw

gemu-kvm -hda /images/sles11spl_base.raw -net nic -net user

ZDE—RIZ VM T AN DoAY I =Ry MR EDHERDFY NT—HEIRIC T
TRIBZWGEICENGE-RTT RETR—IDT ANEDBED FFAI S
NRWEIRAHTEO TV, VM TR [ER Y hT—0 EOHD KRS

KVM Z# A L7 RT81E



SEBTEFRAFL. IORYNTI—F VT E—RTIX. BIEE HEREFAETT X
2. I—HFE—RIZ VM RANF—/N EIZHZO0—HILTALIRN) BS VM &K
'Ry D=0 LEWEGSICHEN T,

VM Z* 2N (F{RZED DHCP H#—/AH5 IP PRLADEIYLETEZIFET, VM K
AR —/8 (DHCP #—/%) 13 10.0.2.2 EL TP I ERATEBRLIICA>TWT, 4
ZAMANCEIY Y TONDTRLRIE 10.0.2.15 LD T RL R ICHE>TWET, ssh
I VREFATNIE 10.0.2.2 1ICHD VM KRR —/N [T THOERTEIENT

XBIFED scp TRI7MILE RAMDBT AN LT AMDSERAMIOIE—T

&L TEET,

12.4.2.1 A2V RS14)

ZDETIH, QEMU OA—HE—RRXYNI—F VT ABRETBLHOHD HEICD
WT KOO DAFIRESHTRLTWET,

A 12.1 #HRMFI—FFE—FRIfT—F 20

gemu-kvm [...] -net user@, vlan=1@, name=user net1@, restrict=yes@

0 I1I—HE—RRYNI—FVIDEEEZLTVET,

® VLAN FHS 1 ILERKTIIBETTAIEIBELRWGEIF 0 ICRYET,

© XRXYNT—YRIYIIIFTEBOLMYPTWERIZIEELTWEY, QEMU €
ZHATHEBT BRIER ABETT,

0 VMIRMNEZHILITZLHDIBEETY . INIZLY VM RN —/3 AD
BED 1TRABLABBEN AEBDORYNT—VEDBELEMINET,

A 122 WEDIP PRLRGHEEISES ZI—F—FRpT—F22

gemu-kvm [...] -net user,net=10.2.0.0/8@, host=10.2. 0. 6@, dhcpstart=10. 2. 0. 200, ¥
hostname=tux_kvm_guest®

O VMHAFRMICHLTEIYYTS IP PRLAEGEHEEEELTVET, £ETRY
M RVEIBETEET BEEMEIL 10.0.2.0/8 TY,

0 VMHRNDSREVMARMN—/NN OF7RLRAEEELTWET, BEE
1% 10.0.2.2 TY,

©® MHE® DHCP H—N\HA VM ZFZN ICHLTEIY Y TERAD 16 ED IP
TRLRAZIRELE T BEEMENX 10.0.2.15 TY,

0 MAE® DHCP H—/1\HN VM ZF AN ICEIY Y THRANGEIRELTVET,

123 RopT—2@BE)E TFTP eEHTE3I—E—FRyfPT—F2 2

gemu-kvm [...] -net user, tftp=/images/tftp dir@, bootfile=/images/boot/pxelinux. 0@

gemu-kvm ZFIALRE<T SV DET
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0 WE®D TFTP (ETHEANABEEL T ERETII77M/LEETORII)
H—NEHMIILTWET, VM RN BITIE, TFTP H—1DJIL—k TaL
IJMNJELTERELIETALINIADI7AIVD R ZABFIC o TWET,

® IEELT77M4)L% BOOTP (IP 7RLADG S EREIM A—T DI %E BR
$57OMINTARVEBDRWNTI—IRT =23V TELUER IN3EH0)
T7ANELTTO—RF+ANTBIEETY, tftp EEHIFRALABEIL.
RANEDOO—HIL TALINIDSEEITERLIICRYET,

124 FIMYTDR—PEEHaEEFIFTELI—FE—FRO,PT—F2 0
gemu-kvm [...] -net user, hostfwd=tcp::2222-:22

RAMBIDR—K 2222 ICEBELK TCP OEFEHKAE. VM XK AIDR—bk 22
(SSH) ICERIX T BIRETY ., VM 4 AN £T sshd 2 EI{E LTLRIL,

ssh gemu _host -p 2222

EANTBIET. VM A AN WD SSH IR TR LDICAYET . 22T
gemu_host &, RAMAIDKRANEF /L IP PRLRELET,

1243 7)yIBRELZFIRATIRYNT—F Y

-net tap A7 avEIEETEE. QEMU FFHEAMAID TAP 2y RT—0F /81 R
EVM 52N BIDIEE L VLAN KL, Ry bhT—0T )y AERLET .
DXRYNT—=IA VI —TIARIF, RYNT—IRDMDRANDSBRBTEFT X
. ZDAEIZBEETIE EMEFCET R EEEISVETY,

FFIIRYNT—=I TV BER L, TNEPEMLBRYNT—I AV H—TT(R
(BET eth) ITBIILET:

1 YaST avbA—lbtv¥9— 2&EL. [RorAT—277/V1X] > [RopfT—2
DRE] & BIRLET,

2 EW] #8LT IN—AFDT 77 700] 94V RIEREFET, 91V RIAH
Wb [N RELE] OROY T IV)ANT [TYws] BBIRLET, &
RETHRSKL LAA] ZHLET,

3 FMICIP PRLRAEEIY Y TEHEN HLISBEETEIY Y TEHENERIRLET, F
I METHNIERBDORYNTI—IREEITHRVET,

4 [T BT /N1 X] DYT TR TV IITBMLIEWN 1= Ry RTINS R
EERLET,

KVM Z# A L7 RT81E



B 122 YaST 2FIFLER I, T—2TY v DRE
- RYMT—TH—RDER

—f(G) TELA (A FUyHERT I A

) PRLAZHELGL (R FIEE)
*) AE IPTRELA DHCP v =346 D@HETD DHCP v

_ BEIPTELR

EINTRLR

BE viIPTRLR FWhTRY

10 (D)

~IT Fvzll (C) ©% (B) R (N)

IS LAAN] ZHLE S BICRERH DT NA R 2Ty DIl BIMLE &L
TWBIHEIF. ZDEDERAYE—IDNRIRINDDT, [#77] =2HLET,

5 [OK] 2L TERRZRELET, FR2DLIICANTIE, TVyIHERS
NI EEBRTDHIENTEET:
tux@venus:™> brctl show

bridge name bridge id STP enabled interfaces
br0 8000. 001676d670e4 no eth0

12.4.3.1 FERICLDT) vk

TEOYYTIVAY) T NeFATEZIET HULERLEZT VS A5 —TJ14
ZbrO I VM AN A3 228D TEXFET, FieDOIBED W DAL, root D
ERIPNELLS/ O, sudo REDEHEAEFIALTEITLTWET,

p: 3.

E. VM IRRA MY —/X AT tunctl & bridge-utils M/ Xyr—IHA>
AM=ILEINT WBZEETHERLLEIV AV AM=ILEINTWRWGE L,
zypper in tunctl bridge-utils VXY RTAVAN=ILE 1TIRHTENT
REL P

gemu-kvm ZFIALRE<T SV DET
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#!/bin/bash

bridge=br0@

tap=$(sudo tunctl -u $(whoami) -b)@®

sudo ip Llink set $tap up®

sleep 1sO

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®

(1]
(2]

(8]
9]
®

TV TFNRAZADERIEIRELTWET,

FILWTAP TRAREER L. RV TRERITLTWSA—HICEYHTT
WEF, TAP TNRAZUIRIEIEPTIaL—Yay (BURE) TIERS
N3REBRYNTI—IFT LA TY,

HILHIER L7 TAP Ry RNT—DA V=T REBMLTUVET,
HFILWTAP RYRDT—IAVH—TIA ADNEWIARZET 1 WED Fis
TH>TWET,

HFILWTAP FIRA R &, Ry RT—0T ) v br0 [BIMLTWET,

ifname= #7473y Ty IIERTS TAP xRy hN7—04 V49 —Tx
AZADERIEIBELTVWET,

aemu-kvm DRy NT—0 Ty |THERR S BREIIC, script & downscript D
E% BRLET, VM KRN —/N D774V AT LRICIEELEZRZY S
MY FETDE RYNT—IT )y IANDEZENTRDONDBREIIC script T
BELIRVY TN Ry NT—VRIBED 8T L7 downscript TIRE
LRV M, ZRTRETLET.CNSDRV) SN EFIBTEIET,
TY)yIBID Ry NT—D T INAR&EHRELIZYRELBE LY TEIENTE
B2 > TWET BEETIL /etc/qgemu—ifup & /etc/qgemu-ifdown M
29V TRERITLET, F/. script=no ¥ downscript=no 2¥§ETDER
1) TMEIEITINARLARY, TYy I AYDEEITFIRIC ITRITEILARYE
EP

FYRNT—=0T)yT brd HhS TAP A9 —T7 11 X% HIBRLTWE T,

TAP F/NA 2% '§ 0 REBICBITIETWET,

TAP T NA ZDEEEHELTWET,

12.4.3.2 qemu-bridge-helper 2§ LTy IAD
i

VM 2N 7))y %N LTRYNT—DICERTDED 1 DOHEELT, gemu-
bridge-helper EMEENBEANI/NN—T OS5 L% FBTHIHEENHYET, NI

KVM Z# A L7 RT81E



TAP A1V 9 =714 2A%FJRELTCIBELL TV IIlE KT 2ETONE TR
WETBEEDANIL/R—EFTT7AILIE /usr/Lib64/gemu-bridge-he lper T, ~
JLIR—1T 774)VIE setuid root DFREHNABINTWT, A 2RI IL—T
(kvm) DAV IN—DHADRITTEBLIIEREINE T, TD7&, gemu-kvm O<
YRENBEBIL, root DMERELICETITEHIENTEET,

ANIR—=T 0TS LAERTTBICE FEROLIICETLET:

gemu-kvm [...] -net nic,vlan=0, model=virtio -net bridge, vlan=0, br=br0

TAP 7/X1 DR EPER ERIRAERET 2. MB DAL= V) T e HUOH
FTEIICKRETBHIEETEET, ZDIFA T helper=/path/to/your/helper DI
N CTHRELET:

gemu-kvm [...] -net bridge, vlan=0, br=br1, helper=/path/to/bridge-helper

(7] 5

gemu-bridge-helper ICTB7 I AEREZRET DICIL, /etc/gemu-
kvin/bridge. conf 77 EZELIEIV, TcEZILTERDLIREREDS
&. gemu-kvm AXVRIE VM T AN Ry ND—0T7 1w br0 ICERKTE
3 EIICRYET:

allow br0

12.4.4 vhost-net ZFfI|HL7=RvyND—HO DT
P9tSL—3y

vhost-net EVa1—JLAFIATZIET, KVM D BLEURIEIERYRT—IRSAN
DOMEEE EIFBIEATEET, ZRICEY, FYRT— I DBIEE RERIL—T v
DEAEERTEET,

CDEV2—IEFBTBICIE. FAMITEIMELTWBH—RILIZDWT,
CONFIG VHOST NET AR EINTVWT. A—RILARB LELLIEEY 2—ILIZHE ST
WBZEAERLET:

grep CONFIG VHOST NET /boot/config- uname -r’

- BARICHT ANMADAH—FILTE, CONFIG PCI MSI AR EINTWBRI LA
FLET:

grep CONFIG PCI MSI /boot/config-uname -r’

gemu-kvm ZFIALRE<T SV DET
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BWADEEDE-IN=SH, HEIFTEREOOTVRSAVDEDIC, vhost-net RS
ANEFBALTTY AN A BELET:

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, guestd [& vhost FIEIDT /N RT3 #HBIXFFAEIRELET,

12.5 VNC 2fIRHL7 VM 57X DB
=k

QEMU 3@ E. SDL (R TSY R 74— LICH G LIZRIVFATATSA4T5Y))
DIAVRIEEFBLTVM HF AN DTS T4 hI BB AERRLES, -vne
7 avEIRETDE. QEMU ICHLTIEELAE VNC TARTL1%5E55%1735
SOIIBETHIENTEF T, ChIZLY,. IS5 T714H04 B A% VNC Eyiay
RICERE I DB ENTEET,

evh

QEMU D{R1E~YI % VNC v ava N L TEELTWBIEA. -
ushbdevice tablet 7> avaigE L TEEATRS/ITOHN BIELYT
RRYFEY,

FI BEED en-us (REE) UADF—R—RLAT7UMe ERALELWNGS
i~k AT avERALTEELTEIN,

-vnc DRWDOYTA T avid F7X 717 ODETRIFThIERYFR A, -vne 7
Tav Tl FROLID TART LA{EEIEETHIENTEET:

RAM: T4 2T A

KRAKN THELLERAND T4 AT LA THEELETAIATLIESHS
DEHEDHEZ(FHITET, VNC By arTHIATS TCP R—KMIEE.
FARAT LA THEELLEESIC5900 2B L EERYET, RA N &35
ELBWGZEIZ EEDRAMLD #EHEZIHTITET,

unix:/N 2

VNC H—/3NF Unix RAMVYT YIS DOEHRLE TSI {4 TFET, /3R 7
ToavTiE, Unix YTy RDIZRREIRET 52 ENTEET,
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none

VNC H—/\#eEIEHHEIN T A H— B EIFEEILAVLIICRYE
9, EEIERIC QEMU E=4HD'5 VNC H—N\EBENTDHIENTIET 7L
I B13FE QEMU E=SFFFL/ERE V> DEE (159 R—V) &8
FAHLIEIN,

tux@venus:™> gemu-kvm [...] -vnc :5

(25477 MAIT:)
wilber@jupiter:™> vinagre venus:5905 &

123 QEMUVNC v>3>

& @ GEMU (SLESTISPY) - VE—MFRAZhvT Ka—T
oM REE) ERM Furv—SE) ALTH)

= o £ |2 = =]

=] FAL® TRARTY—2 RPY—stayhiiEd | S XOBE FToa ChilAlDel 2355

.. SUSE Linux Enterprise Server 11 (x86_64)
]

&

| ek gEens || [@vrobyyy @4—7‘/@»@) o1 l

B [a-ssari | v | E]

|

12.5.1 BB A RKT 5 VNC &

BEE®D VNC H—/\ERE IR =2 <ITRhVEH A, EBDBITIERYINT—0 L
ICHBEEDRAMS EEDOI—HHERELT QEMU @ VNC Eviavs
BE §5ZENTEET,

IS [e4@E® |v]| o5 [avan | v GNOME | v

VNC DUSAT YN/ H—EOERHETIE AL AL D EF 1Y T4 ERET
2 ZENTEET, QEMU @ 1 DOIATYREANTBLEFT/RRAT—RTO #

gemu-kvm ZFIALRE<T SV DET
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IMREZRETHIENTEDIEN, x509 FEFAEEZE LY SASL ICL25RE
= 1‘_r72r37ﬁ_") BERORAH EFEMAEDOELYTHIENTEET,

x509 DEFRAEEKICDWT, #ELLIE A.218 X509 V547N /H—/\ZEERE
DER] (176 R—=) EBHTALLEIWV Fe, VM RARN—/N E9FA4T UK
BIT?D x509 SFBAE MR EHEIC DWTIE, 6.2.218 [x509 sEEZ%F ALK
)E—RD TLS/SSL (qemu+t ls)] (55 R—) & 6.2.2.3 [V54T VD
BREERET AN (57 R=V) BZHHIEIN,

Vinagre VNC Ea1—7 CIdBERRIEANZZXLIIF B LTWEY, TD7H. T
RBDOEOIBETVM T AN DTS T71hIVHAEFETEIENTEET, 2D
Tl&, Y—/\SEBAETH S ca—cert. pem, server—cert. pem, server—key. pem A%
RZMAID /etc/pki/gemu ALY MICEEINTWT, 7547 MAIDIERRE
E7Z47 2V NADTFERDGARICEEEINTWSEDELET:

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

125 /N XO—NEEIE

gemu-kvm [...] -vnc :5, password -monitor stdio

VM 52N DT Z714hIV % VNC TARTLAES 5 & BEIL 5905 &
R—IaEA) ICRELTREILE S, password Y747 >ay TEY Y FILAR
RAT—RR—Z2DBEFEEBELTVET BEE TR/ SART—RIE AIEEEIN
TWAWE=®H, QEMU E=4H5 change vnc password AV Y RTHREEITAWL
F9:

QEMU 0.12.5 monitor - type "help’ for more information

(gemu) change vnc password
Password: skkikk

B, T TlE -monitor stdio 77 avAaIEELTVWET A, Thid QEMU €
—HEEEBT DO AR EERZELRITNIERSRWAEHTY,

KVM Z# A L7 RT81E



B 124 Vinagre TDEFFS 1 707"

;‘i‘ [ =::5905 - Remote Desktop Viewer - o x
Machine Edit View Bookmarks Help

4| Connect 3¢ Close

Remate Desktop Viewer

VNC authentication is required
Host ~:5905
Password. |[eeee

Remember this credential

Cancel Authenticate

ﬁ/ 12.6 x509 nfﬁsn/mnf

QEMU VNC H#—/N\Tld, £y>avIl LT TLS DRES{E%&EL. x509 FEEA
BICL LRI ERETDIEDTEXT T —NEIFAT UMW L CEERE % &
KU, EDILBAE 2R (FINS EFERATERS (CA) DEEEAE RS L b ETIRIE %
177“&\,\&3'0«_0)73‘/% R A OEREEANABRINTUWALILRERIRIET
MALTES

gemu-kvm [...] -vnc :5,tLs,x509verify=/etc/pki/qemu
#1127 x509 FFHFZE/ VI T— G5

ISATVNMIN TS 2 BEBORIET I AEBETZEMT, TLS FE=E x509
SERAZE RIS A T /NAT—RICL BRI AR HOEBRIEDNTEET, "FDE
DAYV REAALIE. QEMU E=Z4TENTIC/IRAT—REHZRELTLEE

gemu-kvm [...] -vnc :5, password, tls, x509verify=/etc/pki/gemu -monitor stdio
A 128 SASL 5755

B HERELEF¥ 1) 718 (Simple Authentication and Security Layer (SASL))
A=y NTONINICHBIFBREET—YEF2) T1DIL—LT— O’C
9, PAM, Kerberos LDAP & DRI AN =X LEHAEHETHREL

gemu-kvm ZFI L/RIE~ 2V DET
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T o SASL TIEBEDT—IR—RAEF >TWBLHEATH DD, ERETHD
A—H F7hHOUME VM BRAMF—/N EIZ (Unix D) PAD VML THERET D
EF HYUFEHEA.

BB tFxa) T4 LOEBNDS, SASL FREEZF AT ZHRIE TLS BES & x509
BAERA ZHAGHOE THEAL TSN

gemu-kvm [...] -vnc :5, tls, x509, sasl -monitor stdio

12.6 VirtFS: RAMES A NDRETD T+
WY HE

VM 2N 3B E. DB SN ARIBETHELE Y ATV BEESIIMB OHET &)
ELZET L. CPURIT7PAMILI AT LICDWTEERICEIY Y TONET, TTH,
VM KRN =N DI7AIIWN Y RTFLD—ENEHETEHIET. BRICHEE O
TR ERIATESLO REBIEREZLVERRIERFTEELOIC RYET,
CIFS % NFS BEDELIBRRYRT—IT7AIVY AT LEFIE LT REDLIC
AN EHETEIEETEETH, S DO#EEIT REIEBIESTTWSED
TIXARL EREECHEEEmICKIARBELIHYVET,

KVM Tt VirtFS EMEN 3 (5EICE>TEL T77MILV AT LINR R —] &
HEIEENZE D) (LA D RBEIEIN/Y—ILAAEINTWET, VirtFS (3
LURIBIEINT= 7 Y RATLDRSANEFHTEHD. 7S AMADT T)r—
2avDI7AIN YATLETOAVITINA ZADIRIEICEBRLIY, ZORR &I
FZAMANIC RLEEYTBEORNIBAELLIENTEZET, VirtFS (& Plan-9 D3Ry
ho—2 7O EFRIBL S AN KRAMNETEELEY,

VirtFS OFERHIEL T FEDLIBEDHHYET,

o BHODTANDSB—DHETIAINYICTIEALEY S ANETHETS 77
AW RTLERFELZYTEEM,

e W—RIFAIV AT LELTEIY Y TTWARBT AR Y% 7 ZANMAID REES
ICHERT D RAM TARIVICEZI# 258,

« VSVRRBREDH T BE—DRAMIDI7AIV O AT L EHRDEE ICIR
HIBLIAMN—IH—EZR,

12.6.1 £E

QEMU T, VirtFS MEE(L 2 BEDT NARELTHRHEINTWIT:

KVM Z# A L7 RT81E



o RANEHZNDOETT ORI AYE—IPT—4%5PYEYTSD virtio-9p-
pci T/NM2R

o IPAIVY AT LDEBEL XA TAETIVRE, I7MIVY AT LD TONRT4
IEREFRTRTB7HD fsdev T4 R

B 129 VirtFS 7B LIEFIMYD Z74 /L R T4 DLNET

gemu-kvm [...] -fsdev local, id=exp1@, path=/tmp/@, security model=mapped®
-device virtio-9p-pci, fsdev=exp1@, mount tag=v tmp@®

0 ARANKRDIFAIVYATALICEIY Y TEHERF.

0 NABRANKDIFAIVYATLDKRANMIUNINSZ

© [FRITZEXIUFTAETI, mapped & TS AMIAD 77V RFLDE—
REN—ZyaVERAMAEXBILTUIELES, none (1 T/XRARIL—] =
Fa2FTAETI EEEN T AMUAD T 7AILICTRH L TEREL 2/ —3 v
VEBRE, RAMUICERLET,

O -fsdev id=TIRELL. 2ERRDI7MILI AT L 85IF,

0 FTAMUTIZFAINVRTLBEIIVNSTBERIERTS. YOV,

PNEXNETFANY AT LR A ZAMITRROEIILTIIY N2 ZENTE
X9

mount -t 9p -o trans=virtio v tmp /mnt

ZZTC. v tmp ICI -device mount tag= TIEELAETIVNY T A, /mnt [TIE A
HINTWS J7MILY AT LDI IV NEEIEELET,

12.7 KSM: ¥ ZMATOAEYR—I 3
B

H—RIVE—_—IE K (Kernel SamePage Merging (KSM)) (&, a7 0
A TCEKA—DR—IDBEELLGEIC. TNSEHETSE/2HOD Linux AH—
FILD HEETT, KYM O AN Linux O7O0€RELTEMET 2L HEATHS
728, KSM (A —/"—a3Iv hDOHEEAFIA L TLURIRMBATYER % 177125
ZENTEET . EDD. RONIATVHNTEROREBYI VEZFE SEME
DHDEIIHFEIT. KSM IERZARNRERFERERYET,

KSM #F 3513, TEeOFIEEZERELEY,
1 FFREBFOOA—XILT, KSM BERIEISN TWBHEIDERELET:

gemu-kvm ZFIALRE<T SV DET
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grep KSM /boot/config-"uname -r°
CONFIG_KSM=y

BHEWDOH—FILT KSM BEFEINTWNDIRSE. /sys/kernel/mn/ksm 51
LORNIUATICTEDEIR 774D FEELTWSIET 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
-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 OHEENBMEINTVBHNEI N EFERLET,

cat /sys/kernel/mm/ksm/run

LEROOATVROETHRD 0 THo/2HEIE. TEROIYYRTEMILTS
ZEDTEET:

echo 1 > /sys/kernel/mm/ksm/run

3 HEIFKVM EZFIBLT. ERD VM 4 2N 2#E4TL. pages sharing &
pages shared DARNBEHRLE T /&AL TRDLIIC RYFET:

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 JLDEBKICDWT, 5ELLIE /usr/src/Linux/
Documentation/vm/ksm. txt =B A< 7ZI N (kernel-source /Xy —IRICH
UEY),
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QEMU E=4%FfIALERE~
SYVDETE

QEMU AETHTHNIEE=FAVY—ILHMRHEIN, 21— E DO EFEIRENT
e RYFT, EZ/AVY—ILTOATYRERIRTRE B DARL—FT 1V
T ORTFLADFEER) A—NT AT AT DRBBEITRO Y, V) =03y ke
YOURTF—HEFZKELAY, ZOMRETI VICETEW OO DHIHATERST
& BNTEFET,

13.1 €=V —=IADF IR

QEMU DSEZAOAVY—ILICT IR SITIE, Ctrl+ Alt + 2 23 LE T,
QEMU @ E=4#aVYV—ILHhbiRIFI=EWESI, Ctrl + Alt + 1 #HLET,

AVY—ILDFERRIIANIILTERIIELWGEIL, help H? AV REFIFEL

FI.FBEOIOTVRICHLTAILT A RRTDICIE, help TV M DELD
ICAHBLET,

13.2 AN AT AIDWTDIFREL
=

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 D/N\—Y3vERRLET,
info commands
FIAREER QMP OX Y RERRLET,
info network
KYRT =V DIREERTLET,
info chardev
¥V T INAAERRLET,
info block

N—RTFARIRSATT7AYE1T 4 RAIRKS14T, CD-ROM RSA4T &7
OvI T N\A R DWTDIEHRERTLET,

info blockstats
TAYITNARIIDWTDFHIAH EZAHREHERERTLET,
info registers
CPU LY RE%RRLET,
info cpus
FIFARTEEAR CPU ILDWTDIERARRLET,
info history
AVY RSV DEEERTLET,
info irq
FYIAHICBE T BitEHERERTLET,
info pic

i8259 (PIC) DIRREEFRRLET,
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info pci
PCI AT 2RI ERTRLET,
info tlb
RIEAEYEMEBAER DY YEV T IERERRLET,
info mem
BWRREAE)DYYEV T IEHRERRLET,
info jit
FA4FIvIAV IS DIFRERRLET,
info kvm
KVM DfEHRERRLET,
info numa
NUMA OE#RERRLEY,
info usb
7 ZMBID USB 7/ ADERERRLET,
info usbhost
RAMAID USB 7/ ZDIERERRLET,
info profile
TO77VERERTLEY,
info capture
Fv T Fv (A —T 17485 BHRERTLET,
info snapshots
?Eﬁ#éh’(\ﬁéﬁiﬁé?*‘/‘/0)7d"y7°°/3"J MIOWT, [FHRERTRLE

QEMU E=#%FBLIRETIVOER
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info status
REDORBYIVOERERTLET,
info pcmcia
PCMCIA DREZEFRRLET,
info mice
TAMUDEDIVAMANY MERFELTWSA % RRLEY,
info vnc
VNC #—/\fERaRRLET,
info name
REDREYI VBAERRLET,
info uuid
REDREY D UUID #RKRLET,
info usernet
A—HFRYNI—I DRI IEFIREERTLET,
info migrate
RATL—2aviREERTLES,
info balloon
NIV=r T RAZADERERTLET,
info gtree
TINAADARIBEZRTLETS,
info qdm

qdev FNAREFIV) AMNERRLET,
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info roms
ROM DfEHRERTLET,
info migrate cache sizes

WEDY A1 L—av xbzrle (=Xor Based Zero Run Length Encoding;
XORAR—Z2DEORIVIA—T1VJ) DFvyatr4 X% RRLET,

info migrate capabilities

xbzrle EMEREDIRAIRT AT L —aV BBEDIREERRLET,
info mtree

VM 7 Zh D AT EEEEERRLET,
info trace-events

FRAAREARN —ZRARY REZDIREERTLES,

13.3 VNC NRAT7—KRDE®R

VNC D/R2D—RAEZES 3ZIE. change vnc password A<V REAADL.FL
WIART—R7%E AHDLET:

(gemu) change vnc password
Password: sk
(qemu)

13.4 /M ADEHE

DL—NTIWATAT T NAZREREINTWST /NI RRT771 )L =B (XY H
9) ICIE, eject F/V/ XE ARURE FIALEY, -f #72avEBET DL,
BHEIMAERYHLE EITLET,

)A—INTIWAT 4T (Fz& 218 CD-ROM #:&) D AT AT ZHAEITRIITI,
change 7/V7/ X & A<V R&E FIBLE T VA—NTILATAT DT N1 R E&IL,
info block A RTHRETEZT:

(gemu) info block

QEMU E=#%FBLIRETIVOER
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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—RETORADERME

EZAAVY=IIDS F—HR—RPIIRAD ANEBRUIEBIENTEFT, &
X BEVDITZT1HINA—HAVH—T( R (GUI) DMELRILIRF—A D
HAEDLEE BEVWELTLEILOIAGE (FEZIE X Window TO Ctrl + Alt +
F1 72&) IE. sendkey F—#AF AV VR THXF—ANEXETBIENTEFT:

sendkey ctrl-alt-f1

F—IEE AT aVTHERATIF—RD—EERTRTDICIE. sendkey IV %
AALT Tab ZHLET,

IIOREFIEIL/ZWGE X, FEEDAY VY RZFIATEIENTEET:
mouse move dxdy [dz]

dx, dy TIEET BRIV RADRA VY% BEILE T, dz IFIERIEET.
20— IR —ILDBEEAIEELE T,

mouse button /&
ROARYVDREAZELET (1=ERYY, 2=FhRRYY, 4=HKY),
mouse set 7 >F v X

EDIIATINAADPARY N Z T I IR ELET AV TYIRT IBE
TBMEIL, info mice ANV RTHRETRIENTEET,

13.6 FIFHESAEVROEH

-balloon virtio #7/vavAIEELTUREBY IV ARREIL. BEUREL/ NL—
VTFINAZADNEWIE LIS E L. BICAT)EDENY Y TEEETSE JENTE
FT /NI —VTFNAZADEMEIZDOWT FFLLIE 11,138 Tgemu-kvm ZF|FH L7
EERAVZAR=IL] (112 R=) #EHHIEI,

NI—UFNRARICETRERAEE=YIVY—ILHRTRERLIEWEER. EDF
INAZRD BRI >TWBOD #HIETL7=WEEIE. info balloon O<% > K&F|
BHLZET:

164 KVM Zz#AL7RIEL



(gemu) info balloon

NIL=2F A ZBBMTR>TWBIHZE L, balloon X /Y7 ;A ATV R%EE
TLT XA EYEDEIY Y TEIBETHIENTEET:
(qemu) balloon 400

13.7 RETVOAEYS VTS

RIBTVHRDAE)ET AR AVY—IILHEAIRELEWSESIIE. FEEDd
IURERITLET:

memsave 7 AN L XYL X771 INE

REAEYDYVTHIEEL: AL X DSEBL. 7 X TIEELEYA
DG Z71/0E OI7AIIRELET,

pmemsave Z NL XY 1 X7 74 INE

YIBXEYDY VTHEIEELI 7 AL X DORKBL. #7 I TiRELEYA
D1 Z71N0E DI71IVIRELET,

X/ 7#—vv PP TNLZ
REAEBYVDY VT % 74—V ;b TERELLEFEAT, ZALI DTRL
ADSEBLET, 77—V A 1E 3 DDNSA—IHDER INBXFET
T 02 MNEX Y7 I HRELET:
oMYV TINZIERHERRELET,

= ITIE, x (16 EE), d (RFSTE 10 EX), u (RFSEL 10 EH), o (8
), c(Fv309%), i (TEVISHE) DWThHZEELET,

Y7 XTI b (B EWN), h (16 EYR), w(32 Evh), g (64 EvR) dWih

MEIELET, x86 IBIETIE. h P wid | AL T2IELTE . DBREIE

TNETN 16 Evh» 32 EVhDIO—R SH YA X5BIRTHIENTEET,
Xp/ 74—y P FFNLX

MBAE)DY VT % 74— ;b THRELE AT, ZALX DTRL

ADSEBLET, 77—V A 1E 3 DDINSA—IHSIEBRR SNBXFT
T, 0> MEXY 1T X #BELET:

QEMU E=#%FBLIRETIVOER
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Zo2 PRIV TINZIHBHERELEY,

F1TIE. x (16 #EHD), d (FFSFE 10 ), u (FSHEL 10 £2), 0 (8
), c(Fv30%), 1 (TEVTSHBE) DVWThHZEELEY,

Y7 XU b (B EWN), h (16 EYR), w(32 Ewh), g (64 EvR) dWTh

MEIBELET, x86 IRIETIE, h P wid | ZHELTHIEETE. ZDHZEIF
ZNEN 16 EvhP 32 EvhDO—R P A X8R TBIENTEET,

13.8 RV VYDRFYSayNERE
5L
QEMU E=4%FALIRAFY T ay NEEOHAEEIX, SUSE TIEARIC

HR—MILTUWEEAD TROBRIIFEDRABRTRILDOEDTHS
&, FADHITEO>TVNDEDTY,

RETS VDR FyToavhEld, CPU Y RAM OREE, BLUVLTHEEXIAH
AR TARVDABEST . TORARTORLERREYI YV DREERIFET S
T=ODHEHM TTAREYI VDR FyTay MEgEAFIETBICIE, DlakEt
1EBUED BEINE (VA—NTILTRWVW) EXAAARELRTOVIT /NI AN
WMHET, ZOT1A71E gecon2 X THEELTWWARITNIERYEE A,

ATy Toay e BEVDRETI VEREDRETRELTEXLWGEIC
BRI HEATT 2EAIERBY —/N\ATRYNT—IH—ER%EEZEL. TD
REmODREZ FELTEVWT 2<ALCRREBICREET LWL BIFEICH A
LET, FRFyvTIayME AHNERHARIEETROTVYVM T AN ARELE
ICIE T LEILDARIEETADILDIRIGE. FRNCWSLAREBY I VOER%
ZEELTHS ZOBERTONYITYTEERTHELOBARICEF AT EN
TEEY, COETIRAIEDOLORGEICOVWTFIEEHRBLTVWET  EEDL
SRBAROGEIE. 11.2.318 lgemu-img ILEBIRIBYI VDR Ty o avhE
| (118 R—=) ZBFHmMLIEI,

QEMU 4TIk ATy avh BB I 2DICTROLSI ATV REFI AT
5 ZENTEET:

savevm & &I

EZBHI THURFLIZBRIT HLWMRBYS VD RFvToay bR LE
T ARABEBDRAFTY T av I FELLGEIR. LEEINIT,
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loadvm Z57

ZH THTRFLERRIOR Ty T ayhg GRAAHET,

delvm

RIETVDRFTYTavhaHIBRLET,

info snapshots

FEFRERRAFTYToayMIDWT BRARRLET,

(gemu) info snapshots
Snapshot Llist:

i 1)

1

@Q A wN

®

o
(5]

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

2Ty T oavhOREFNES T BBIEEHNITMEINSDETT,
2Ty 7T avhDFEHAXFIITY, ID ZEABICE>THEAPTWHIC
LEtDESZET,

2T Tav kN EETETARVBEEERLTWES  RITHDT S
Dr—oavh §BETEAEYHAZXDKREZITNIEREIWNEE, Ry
TavhDHAXE KRERYET,

2Ty T oavhEERLEBRERLTVWET,

R DBFEHIEAT 2REERLTWET,

13.9 RIETIVD—FELE (HARY
R) &85c

TERICRTIAVY R, FhFREYY v E—BEIE (P ARVR) SEY BT
IFYUTDHDEDTY:

stop

RV DORTE—REILE (MARVR) LEY,

cont

RIEY >V DRITEH/RA (LV1—4) LET,

QEMU E=#%FBLIRETIVOER
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system_powerdown

IV LT ACPI vy N OV BREFEELET . REDTI U TEHED
A0 EBRRINMSEMEICRVET,

q F7=ld quit
QEMU ZBENRFICIR T LET,

13.10 471 L—>ay

SATIATL—2aV MBI AFRDIREI IV E—FDRAN AT LB
D RAMN AT ALAILEITTEODEHEAT. ARG E—ELSIIEIHYEE

Ao BATOMBIZBEAMIITRICEETEEFT L AV T TV RABREDERT—H
7R BITETRIIEHTEEZT B BITTERITHOERAMIB L7 —F7
JF ¥ T HBIENBSEDTTH. AMD & Intel 7—F F/F v DREITERITTE

9,

FATIATL—2a v DEHIZTROESYTT:

s FATIATL—23viE AL CPU BEEAHRFD VM KRR —/N AL TDH
EIR TEXLET 4TI L—2av/ D CPU ETILIE, -cpu gemubs (BE
ElE) DA T EMDEENMIBIEE SNTWRWEGEDHATT,

o MIBFINARERARDDT AMINRAZRIL—F BT TEEE A,

e VM RRAMY—/N EVM AN & ZRENE Y R LIS EENN 1V A h—
I INTWBRELrHYET,

« AHCI A8 —JxA R, virtfs #4EE, -mem-path AV RSAV AT avid. Fh
FTNIATL—2avEQEBREN HYFHA.

o SP3DFELTWBRAMN LD A%, SP2 % SP1 DEIMELTUWS TRAKC
BITTHIEIETEZE A,

s REYIVDAA=VIR BITTERITROEADST I E AT TRITNIX
BYFBATEZITHBD NFS TARVBREICBBEINTVWIIFGEMRED %
LLETS

- AA—YDOFALIIMIE EADKRRNTRAL SRRESNTVBRES HY
£,

KVM Z# A L7 RT81E



s WADKRAMIBE LY TRy RICFEEL TWRIFNIERYEEA,
« BITRERITERDTAMI WThERLAETEB I W RITIERYEE

Ao

FATRATL—2aV I TRDFIRTITRWET:

1

2

FTRBITTORBY U EBERDOREICLET,

RITRIEY S V& BITHDEANTREIL, —RELEIETHRITEZ I TS
N3 E—RICLET . BBFONSA—FIBITTDRANBLEDDIFH,

-incoming tcp:/P ZNL X :F— A HBINTEELET . IITIP ZHAL
XIUE ZATATL—2av DT —9 %5235 IP PRLR%E, — A I
I TCP R—hEFNFNIBELZET, IP PRLRIC 0 AEELEESIE. R1E
IIVVEETDAVI—TIART FATIAT L =23V 52 F175ED100
UE

RICHBITTTDRANTEZYOVY —ILARRIE., migrate —-d tep:B775%
IP ZRLR: =, ARVREAALT. BITIEEERIBLET,

BIRRERTTBICIZ. BITTTORAMIHZE=YIVY—ILH5, info
migrate AV RAEETLET,

BATEEZF v EIVT DI BITTTDRAMIH D E=YAV Y —ILD D,
migrate cancel AV RAEZETLET,

T BITEETORARYIVI(AL (Y—EREILER) 28ET5ICIE.
migrate set downtime ## A<V RAEETLET,

BITUEBORKREERE % [/\1 MNEM] OB TIRETSITIE.
migrate set speed F& ATV RAEETLET,
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A1 BEURBIERSL/3DL A=)V

A.1.1 Microsoft Windows* A® virtio K54
INDAV A=)V

Microsoft Windows BRIBETIL, 1V AM—=JL BRI LURIBILDORSA N\ AR ET
% ZEETEF A CNIK AV AN LD LURIBIE/N—RTA RO DD i#2
FLLOELTE IEEINTLEIALOTT, ZDDH BEURBIERS A/ 1
AM—JLiEHD Windows BRIBICRH L TGEMT I &IRYET,

TERDFIETIE. AV AM—=ILEHD Windows BNE—D IDE N—RF1 2T EIC
FELTWT Ry NT—=OT7HF THN 1 REFEREINTWSIGBEERBELT W
F9, Windows EIFD virtio KZANEEE ISO 1 A= kvm /3w —I I
EFNTVWT, KVYM KRKRD /usr/share/qemu-kvm/win-virtio-drivers. iso
ICERE XN F 9, 8.418 [Virtual Machine Manager 8B L7=70YE14T 4R
V% 7-ld CD/DVD-ROM XF 47 DEYH LERHE] (91 R—2) D FIEICHES
T ISO A A=V HRIETIVAD CD-ROM ELTERELTLEIWL, BFEVDIR
BT UH CD-ROM T /\A ZADEWNEREICIR>TWBIHEIE, 8.218 [Virtual
Machine Manager % L7 CD/DVD-ROM /31 ZMD3EHN] (89 R—) %
SHBLTCD-ROM 7 /X1 2% 2 BEDRSATELTEIML TSI,



Windows T®D virtio K517 D&
Windows XP 32 £ Mk

XEYsv)L—>balloon¥instal L¥XP¥x86¥bal loon. inf
FZw,T—2:-NetKUM¥instal L¥XP_Win2003¥x86¥netkvm. inf
XAL—= viostor¥instal L¥XP¥x86¥viostor. inf

Windows XP 64 Ew ik
XEY/INI—>: KRR TY
FwhT—2:-NetKUM¥instal L¥XP_Win2003¥amd64¥netkvm, inf
XAL—= viostor¥instal L¥XP¥amd64¥viostor. inf
Windows Server 2003 32 v Mk

XEYsv)L—>balloon¥instal L¥Win2003¥x86¥bal loon. inf
FZw,T—2:-NetKUM¥instal L¥XP_Win2003¥x86¥netkvm. inf
XAL—2viostor¥instal L¥Win2003¥x86¥viostor. inf

Windows Server 2003 64 £ Mk

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 Ew MR

XEYs¥/L—>:balloon¥instal [¥Vista Win2008¥x86¥bal loon. inf
Fu,T—2:NetKUM¥install¥Vista Win2008¥x86¥netkvm. inf
XPL—=:viostor¥instal [¥VWista Win2008¥x86¥%viostor. inf

Windows Vista/Server 2008 64 Ew MR

XEYs¥/L—>:balloon¥instal l¥Vista Win2008¥amd64¥bal Lloon. inf
Fu,T—2:NetKUM¥instal l¥Vista Win2008¥amd64¥netkvm, inf
XPL—=:viostor¥instal [¥Wista Win2008¥amd64¥viostor. inf

Windows 7 32 EY MR

XEYsv)L—>balloon¥instal L¥Win7¥x86¥bal Loon. inf
KwhT7—2: NetKUM¥instal L¥Win7¥x86¥netkvm, inf

172  KVM z# A L7 Rt



XAL—= viostor¥instal L¥Win7¥x86¥viostor. inf
Windows 7 64 £ iR

XEYsv)L—>balloon¥instal L¥Win7¥amd64¥bal loon. inf
KwhT7—2: NetkUM¥instal L¥Win7¥amd64¥netkvm, inf
XAL—= viostor¥instal L¥Win7¥amd64¥viostor. inf

A.1.1.1 Windows 7

TFEETIE. Windows 7 (T L TIREURIEIEANL =V RSA/RXERYRNT—S RS
ANEAV A=V BzDODFIEERLTVWET BB ANL—Y RSANESY
A=V BGE. FRICRTFIBIL 27 FoTLEIV FIEIMOA NI EE
LTLEDEREBIHTERLLAS>TLED HBEDHBIEN. [TIL—RV)—=>] (I
BRoTLEHHZED HYFT!

EE: HffrR—MOWT

TERICRTFIETIE, virsh edit AV RAFALTITARVWET, 2DOY
VRILERBIE LT SUSE THEAMHIIC HR—MLTWARWEDTEH, ZDLD
REFIR7S & (Windows NDO#EURIEIE ARNL—U RSA /DAY A M—
) ERIL—=ILOBFIHELTIRDN, B S TOY R—MREINE
ER

FUMA.T Windows 7 32 EMEICHT T EEMRIBIER M —2RZ1/VD 1>
Rr—=I

1 Windows 7 VM #* Ak 24y K92 L, Virtual Machine Manager % F
LTvirtio WRDEMDN—RFT427 (#BEURBIEN—RTF1RD) 238 EL
F9, COTARVIE—BMICHEREDT, VM TN hHETHIBRLET.

2 BWETHNIL Virtual Machine Manager %I L. [Boot Device Order]
(BT NNARIEF) 2R ELE T, COREIT /M RIEFIE [Hard Disk]
(IN=RFTARY) Do BBEF > T/ 7UL 75T TNUNADERETIE P27
LT AR RBIEIN TLE W BEITIR<R>TLEVET, BEET
OO EBEREWERLT [Apply] ZHLET, ThUAZHLTLEI & 5%
ENFREINEHE A

3 VM2 2BEELEY, W AREBILAES, RY— M Za—05 [Z77/

EHEIETEL TET] %EY, devmgmt.msc & AH LT Enter 233 42E LT,
[FINWrRVvr—2 1] HEEET,
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4 [ZotD77Y1X] > [SCSI 3>,O0—>] DIHBZRAZEY., §2&.FKAI

NTWBHBICREROY—IDMIION BB HBIE% R"LTWBEDN
HYFT . TDIHEBEYIADARIVTHLT, [NZ7/YY/ TR T7DEH]
ERERLET,

5 RIANGAVRAN=IVLETY, [TE2—SFSHL TRZ1/V VPO T %

BFELET] ZBATHO, [SF] RYVEHL.BFEVOARL—FT4V T
ATLET—FTIFvIHEE LI RS4/NCD DT ALIRN)ZZEIRLET (fl:
viostor¥instal L¥Win7¥x86¥) , &l ¥ T4 EENKRRINFET DT,

ZTDEFE [72X,P—/] E#HLET,

6 RSANDAVARN—IVDTT §BE, [F/VTIvr—2r] RO EEET>

AO—Z1 I H LW [Novell VirtlO SCSI Adapater] hhRIRINBEIITR

UET, Fo. [FrROR577] ORICIE, —BFIICER E L BEURIB1ET 1
RAIDRRINDEIITRYET, DT A RIRSATE [Novell VirtlO SCS/
Disk Device] EWDRFRT RAINET,

7 Windows 7VM AN & vy YoV L, —BEMICER E L TW LR B 1L

TARYZHIRRLETY,

8 RIEEN—KRFTARIDIEFEAER TS EIE BHWEFRD Virtual Machine

Manager TIEHR—k LTWEHA. ZD/H. XML EE 771V = EiERE
FTERELNHYEY, IAREAVTTROIR Y READLTESIW (BB &
A7 DIICIE, BEVD Windows 7 VM 72~ OEZRIEEELEY) . YE—
RDRAMDSIEEEITRO>TVWBEIIRIFEIE. -c AT avaFI AL TESR
URL #3EET2HEE HYET,

virsh edit Z57

I2ETT49 (BEETIE vi) ARIINE T, FieDLHRTOvI%IRLTKL
7EE0N:

<disk type="block’ device="disk’>
<driver name="gemu’ type=’ raw’ />
<{source file="/var/lib/libvirt/images/win7.raw />
<target dev="hda’ bus="ide’ />
<address type="drive’ controller="0" bus="0" unit="0"/>
</disk>

F713 <address> ¥V ZHIBRLF T, JRIC <target> 7 DEM% dev="vda’
BLbus="virtio’ ICEXZ XY
<disk type="block’ device="disk’>

<driver name="qgemu’ type=’ raw’ />
<source dev="/dev/Virtual/win7’ />
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{target dev="vda' bus="virtio’ />
</disk>

TP ERFELETARED N TDE, Domain £F7 XML configuration
edited. EWIRXRYE—IARRINET AASHDIS—HRRIINLIBE
(7zEZIEFRER XML AEZSRAFNAE) . BREIITEINTEA,

VM 52 #BiE2EILE T, Virtual Machine Manager i EHTEEIL TL\515

B3 2E% TOR1IC [Details] (FHl) BEICEREZED/N—RIIT BE

DRIINTVWSIEAEIRALET (BB, virsh TREDEEATRO>THND,
EEICKRTIINZETICHMWRREDOREEZ RELLEY) LEERDEREN K

TINARWEEIL, Virtual Machine Manager NNEIET AL TWRET
EEXINTLEVET,

INTIRTOEZIIEDYTT, BFELD Windows 7 VM 7R~ T B LR
IS ATALATA RV EFERTELOICR>TVWET,

BLURBIERYNT—IRSAINDAV AN=IUIE ANL—IRSA/8D 41V A R—
JLICLITWET:

FUMEA2 Windows 7 ICH T BEEMRIEIER IS T— O R SA/ND1IS—/L

1

Windows 7 VM "2~ %2y 4L, Virtual Machine Manager %7
LTvirtio WRDRYNTI—I T TH (BEURBIERYND—0T 5 TH) %5%
ELET, BIMDON—RTARIEZRELET, CNIERFANEAVZARN=ILT S
BRIC Ry RNT— U DR T 2O DEDTT,

VM ZZAb zBEEL. LEEEBUCFIET [F/V7Xvx—2+] DHRZAN
EAVAN=IVLET BB FLWRYNT—O T Y THE [ZDD77 V1 X]
> [7—YRUpTETE] RILRTINET, RSANRNDIVRAN—ILDET T
3&. [F/IVIRIEZ=20] RO [FohT—2 78 78] IS LW [Novell
VirtlO Ethernet Adapter] B'RRINDEIICRYET,

Windows 7 VM RN &4y &L, Virtual Machine Manager %7 A
LTTAREIN TV BEUUREBIETRWMEIIDRYNT—0T 5 THERED
SHIRRLEYT, CNTY ANEBERET &, BIEUREBIERYND—OT5 TS
ERATE ZENTEBIIICRYET,

R
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A1.1.2 FDMdD/I—Y3> D Windows (XP, Server
2003/2008, Vista)

ZDD/N—T3> D Windows (I L TREURIBIERS AN\ EA VA R—IL T3
EZ(Z. Windows 7 DI5E (A.1.1.138 TWindows 7] (173 R—=)) ILETEH
BTWET BB TNNARE [FNVTIvx—r] DOFEETHEBLZYIEL
BWTLEEW, Windows TIERZA/XD AV AMN=)LER T AV E—V%RRT
DA DMEDOTNBLHTY, o KSANAVAM=ILDRICIZFEITRS
ANDIGAEIBEL T KFZIW,

&4 Windows Vista ICx 3 28 EURBIERA ML —IRS51/8

IRBEF R TlE. Windows Vista RIFOELURBILANL—I RSN, R
PURRBIET A R D SEBENT AHEEICH L TWEH A BLUREBIET 4R
1%, BENTARAVUNTOFERDOA %Y R—NLTWET,

EC: Windows XP (T3t 28 EURABIE RS 1/ SDIEHEIEICDOWT

Windows XP E O URIBIEANL = RSA/XOERIX. EEEmTD
FED BoNBWNEIYD BEICE > TIHENBIELTLEIBEN D
UEY, TDH, ZORETIIBRLURBIERZANEFERT LI £
DLFEA BT EEMICDWTIX, http://www. mai l-archive. com/
kvm@vger. kernel. org/msg22834. html ZHEEME I,

F7-. FEEDIEHEEE(T Windows XP DB LURIE(L XAL—2F RSAN
DHER/RELIZEDTT, ZDMD/N—a> D Windows Tl BiFAit
BEA15BZENTEZT L, Windows XP LDEBLURIBIERYNT—2 RS
ANIZDWCEFI AT BMELHYET,

A.2 x509 U347~/ Y—/\GLERI&D
4

x509 DY —/N U547 NERREAFI AT SIIE, SEBFHEET (CA) I LT #&
FEETRWN ZTNOERITLTESORELNHYET, Libvirt THETZIHEIE.
MB D AR ABEL THIEEPEOLET,

1 T E TIb—b CA DIER] (B16FE X.509 aFFZDEFE, T £xa) T4
HAR) OFINEIC RELV, GEBAREBE Z R LE T,
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2 JRICIH T2—YFERREDERR &KL ] (5516F X.509 FFFZDEFE, 1
TFXa)T4HAR) OFIRIC W Y= 0547V NDEIEBAEEER L E
T H—/NEIBAZEDOIEY X—LA (CN) IZZLIEBEIR X1 4Z (FQDN) THF
NIERYFHAD, V54T VMDAV R —ALILBHRHICKRETRIENTEE
T, ZDMD BEICDWTIE, YaST MR TR ZBEEMEEREL TSI,

R LT —/N 0547V MEBRE %, —BRAI5RT (Fc& AL /tmp/x500/
BRE)ICTIRAR—ILET BAMICIE TROFIEZERLET:

2a [#FFZ] 97 CABABZERLIT,

2b [ZOXF—F,] > [TrrICTORF—F] > [GFFZELBEBESEH
FVC PEM B T 23ZIRL. [HHZED/VIT7—F] ZEAHLET, &
feo [T77LE] ORBIIXRELZDT7AIVEETIVISATIRELET,
7=&Z 1L /tmp/x509/server. pem % /tmp/x509/client. pem D LD
YET,

2c mAREFWVWTCEIRAE 2R ELETLIMNICKEIL, FEEOOTYVRE
RITLTARAEERER LD T7NIVICDBELES (TEDFITIEY—
INDFIBAEE A DBELTWEY):
csplit -z -f s server.pem ' /-———- BEGIN/” * {1}’

mv s 00 servercert.pem
mv s 01 serverkey.pem

2d LROFIEE TATNIIRR—ILIIFATY b/ H—/ GEREIC
HUT BYELEBLET.

3 RIRICGEPAHES (CA) DFEFAEZ TV RAR—ILET, FEREDFIRTITRWVE

ol

3a [FAH] 97ICIVEZE T,
3b [FHRE] > [ Tr1NNCTIIN—F] > [GFBIZE DA% PEM Ezt

T] &BZRL. [Z77/E] OWITRGFFXRDI7MIVEETIV/IAAT 1§
FLZXT . 7=&21E /tmp/x509/cacert. pem DEIITHYET,
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AfH4FICIE. GNU General Public License /X\—<3> 2 & GNU Free
Documentation License /X—3> 1.2 #1B8&H L TWE T,

6. AHEFTK (mhatta@gnu.org) [mai Lto:mhatta@gnu. org] IC&BEZ1&
YADBAREREHELTVET,

272U & B ARG F LA %2 HDTHY, 7Y)—Y 77T T7RIH (the Free
Software Foundation) IC& > THRRINKL EDTIFRWVWIEICTFELLIW,
ERICEWAEDIREICRYX (DFYRER) AITHY, BREREIESIEVR
HELYFKERTIRIBETROIBNT ERINIZED, EVWHIRWTT,

F7-. BAZEERIX DocBook (novdoc) ICAHETEZEALEILTWSIEFH. BIF
D1 ("blah" -> <quote>blah</quote>) & YU DK (ulink) %1774
TWEY,

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.

¢) 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 c’
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 ¢’; they could even be mouse-clicks or menu
items--whatever suits your program.
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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
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/Llicenses/lgpl.html] instead of this License.

GNU —R A 5RF FARTEE K (B AFER)

=37 219914568
Copyright (C) 1989, 1991 Free Software Foundation, Inc. 59 Temple Place - Suite 330, Boston, MA 02111-1307, USA
COFAFEENEE. —FATOFIIERLUBERIDIERFETT T2, LOLERIIRDHAL,

lELaic

VYINITTEAFSAEY ADKRER, HRIAZDYINITTEHB LY ZRELAYTZEBEEILICHREIINTWET, RIS, GNU
— M RRFAFEZNE L, HIRFD TV -V TN TERBLLYERLEY $2EHERIETZ--TADE VINIZTHEDOI—HFIAR
TUCESTT)— THBIZEERIETHIEEBMELTVET, CO—MARFAFFHEZNERL 7)—VINIZTHEDOYINITTDIEFEAE
ISEAINTHEY, 72 GNU GPLABA T 2L R0 7Y —Y 7 b9z P HFAILUADEEICEZTOIS AICE BRINTVET (W DH DT
Y=Y IR TRBEIOY TR TTITIE, GNU GPLTIFARCGNU 175 — AR BIFEZNENBRAINTOET), HARLEEL.TH
ADTOYTSLICGNU GPLABRT I ENTHETT .

BN TY—YTRIITEEIEE FNEFADOBEBRICOVTERL TV OTH> T ERIEEBICLTVER A SO — R ARFA
MBI, HRLAT)—YINIZTOEEYERETIEHERTET2LORFAINTOET (FRILSLTTORDO Y —E RICF R
ARTEHALRIINET), £ HALHY—ZAI—REZFIBD HEIVFEDIEETNEAFTEIIEN THETHDEWITE, Hirfh'Y
TRITTEEERL. ZO—BEHLLTU—0 TAOTSATHRETEREVWIZE ZLT U ETRARAEIRIENTES EVWITELBLTIC
HMOINZEWITEHRIEINET,

HIN-DIEFZTFBID BB HEN D HRTDETEINODERETETSD ZEP. IMODEFEZRFETELIBRIDIEERIETDE
WHHIRZNA D BBABYE T Lo T HRIHNY IRV 7 OEENER/E LY TERE LY T BHAITE TOVTFIRD7HICH
RIZICHBEOEENRETS JEITBRYET,

BIZIE BRI 7 —RT OIS LOBUNERHET 256 BRMEMC OO HALEBEAINETIEFELTREEIS RN
FERYEEA, Ee. HRIFBESEY—RA—FERIFMBENFICANDIENTEDLD RIELBITNIERYEE A ZLT HRLIBESITHT
LTUTF TN 5% R BOICESDOFDEFICOVWTHSLHZ LI LARIThIERYEEA,

B HRI-DEN = —BIEOFIREBEA TRELZ T, (1) TTVINITTICH U TEFEZEIRL. LT (2) HRAICHLT VZMIT
T DEBCEABEEEBWEIOVWTOENLTTE 5XBOENEERTLET,

Fro BEEPAEERET DD AALBIEIDT)—Y IR TICE FAORIEEF|NEWDI I EAHENERICERTDLIICL. YT
R #EMENICE O THEIN, TRARLAEB/HEIN TV S/ELTE ZOREE I BOSFICANIZY INIZTHAY I FILD/N—
TVavTREWIE ZLTRFEDOEFIIMBAICEI > THEAFNTREEOHIRBICL > THEIND ZENBVEVWDIEEAMIE
WEBWET,

REICVIMNIZTREHIVDRZT)—DOTOT S LADFEICETHOZRE RIFMNITWETA LB 7V —RTOV S LOBEAE
MBERIEHT SAEVRERBIEIEICSL>TERLTOVSLEMEMICLTLEIEWD BREBITWEBWET IOV SLFEET
BE g 27, B BIEWAVRBHETE #EANBRICFIATESLIZM Y ATND D 2TV AINBVAD EBSHMTRIFIISARSA
ZEEBREICLE L,

(FR3E: AZHETIRAEE (proprietary) | &1&, VI M7 ORIAPB#EH, REHSRIEINTOIN FAE/IIENBEEINTVND

M HBNMIEELW FIRA B EON TOWTHRICEITAIENER ETEILRA>TVWBREDIE #3579, 5L http://www.gnu.org/
philosophy/categories.ja.html#ProprietarySoftware [http://www. gnu. org/phi losophy/categories. ja. html#ProprietarySoftware] %
SRtL,)

BECRE. WEICOVWTOERLRAFEFINEU T TRRTWEXY,
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HEL R, RICE TR RMEEHIR

0. ZOFIFAFHZNEIR. TOTOTSL(FLFZOMBDEFN)E CO—BRARFAFEZNEOEDIREDO T THRHETIZ. EVHE
HA BERICL o CREBINAT OIS LFLEZOMBOEFEYLBISERIND, UTTE, T70TF4]) EEZOLIILTIORKE
MEAINE TOTSLPEEMRRERKRL. Fk T7OTSLERICLEEEY) & T7OTS4) PEZOMEFEEO T TRENER
BINDED 2{EET. TADSE, [TOTSL]) HhEO—8% 2KA—O FEHN BEEMALD HBWIMBEOSEICBRINALHTED
ZFMOIE THH(THEI EWIEBEDOFROBHRN S TNEHL UT TR BREBEO—BERLT), ThENDRZWEFIL THR7) &X
BHINhd,

BEOER, WELUADFEEIOZHETIIHN—INAN ZTNSIEIOZHED HRATHS, [TOTS5A] 2ETTHTAHEEICH
RIZAWV, Fe, ZD&d% [7OTS L] DENERIE.ZOREN [FOTSAL] RICLEENERRTEHADH ZORHEICEST
REINZ((TOTS L] ERITLAEIEICESTHERINICEVWDIZEEIFRBRTH D), COLIMRBIZOZ LG, [TOTSL] HME%E
FTEONMKET B,

1. ZhPhOEEMICEVCE A EFERRER IO T RER (disclaimer of warranty) #BII D& @EENICIBE L. I DEHES
SU—DRIEDFIEI N EMFTRTEZOFEREL. TLCIOZNEOEEY%E [TOTF L] ODWHRZREEICE TOVL] &
HICHEHRTIRY, HAKE 7075 L] OY—RA—ROEEYE, HRDAZBIM/BY OF CHEEE/IB/HTEIEHTED, #iFiE
koY AR

HILTIE ERICERMEBETIEVITAICELTEEREBLTERVL, FEICI O TRFRNEN > TRBRICE T2 REDRIT AR
BHLTERL,

2. HRFEHO [TOT5L) OEEMHTO—HERELT [TO07546] 2RICLEFEDETRL. TOLOBRBRERP ZEWEL
REIHOEDIFMDO T CERBEILIIRHIDIENTED, LEL. ZDLDITIBUTORMET R TERLTWRIFHIZRSR:

a) HREDNTNEDIFANEERBELEWIZEEERLABRA RS HH2L BEINAT7NVICERLAThIERSAL,

b) 70U5L4) FBZO—EMEERCEFEN. HZWE [TOTFL] HhEO—BOSRELEFNERGHDNE RRTDIFEICI. T
D2EEIDENEDREIH>TEZEARMET MAFHELATN RS8N,

¢) WEINLTOVSLN BEERTIIBICHENICOATYRERO LI A>TWBLRSIE 2070V 5 L5 RE— RIS ETHEEN

ISR, BEABFERT. BRITHEIL(BDIVEHRIMRITEIRETIEVIZLE), A—NTOTSLEIDRWE TR

KEDOTTHRAETDIENTED EWITE ZLTZOENEDRBYEHE T DITIEILIESLVDE WD A—HFADGRBEZT HEMAH
RIINZD HEVEEEICKRTINDG LICLRITNERSAVNBIHELT, T7O754] ZOEDIETEN TH>TEERETOL I AEME
EIRILARWMEEICIE, [T 075 4] 2RICLAHRIDZENIC TOLIREME BIRISEZREIEHRW),

U EDBEREFREEELTOREINEZEMERIND ZERO—HH [TOT5 L] HORELLEDTRBVEREATE ThEH
& BRI LAEENTHEERBINCEZAONDALIE HRAThOERID ZEMEL TR TRAEIBHE. TIV LB DICIIDOR
WEEZORMFR BRAINAW, LHL. HREARLEHI%E [TOT5 4] 2EICLE ZENR2EO—HELTERTRLIE. 2HELTO
WG, COZHED BT REIEDRINERSAN, EWD DR COZHEDMEORHNEICSAZ T [TOVTL] ATELHEIC
RO GEANBWNEBERA BED DI T2RETEH5THS,

ST IARTHRIIL > TENMNIEE DT L ERZERLAYH LD ERICEBER LI THIERIOHDRERYT2EIB TR
W OL3, ZOBEIR 7OV 5 4] ZRICLISREMABVWLESEEYO BHEEBTIENEITETIEVNIEILDHD,

Fre, 170754 #HICLTWRWEOMOEFEYE [TOTFL] (HDWE TTOTSL] #RICLEEEY) E—RICKDERIFOLD%E
—EDRERBLVUBHRIEFICIOTE, ZOMD ZEMETIOZNENMRETIHRICADEVITEITFRSR,

3. HIfF LRBIMSIC2MDORMITHREN, [TOTS AL (HDWNE F2/ICHITDREN)EAT VI b A—RBVLRTHA THEESE
T3 THIENTED L. ZDIBAEHRIBUT O IEENMN—DEEM LFhiE A

a) ZEMIC. TTOTSLNICRHIGLAEERD DM THRAMY TR V—20—R&RAT 5. 7L, V—2O—RiG LR 18IS L V281D
FHICRVWY TR T OB TBIBRICEDNBEATREA LRITHE RSB0, HB0ME,

b) EVEMIC. WARZE=FICHLTE, 7OV S LICRIELATR2 DD #H CHAMY TRV —R0— K%, BHICETZYEHNIRL
& EESRV REOFHHNESIZRIUTRET 2 E5RR DK ELIERIEAWAZEIC Bo/ALEERAS, L. YV—RO—RIE LR
BB LIO2HDRMEIC VY IRV T OB TBEBHITFE DN EATEA LRIThIEASRW, 5B,

c) WIEY3Y—RI—NEHRDERUHICERL T HBAHFBERE—FICBISET (COBRBIL, BRI ZENELAVERTH>T HDOH
BIA LRI T IEINTWSLIBALHEHICAT VI IA—RHZIVRETHRD TOTSLLAAFLTOVAWVGEICRYFT Y
n3),

ZEYMOY—RI—REE, TR LTHEEMAS ETHELVESNS ZENOHRREERT 2. HEETHROEEMICESTRER
Y—2O—R&iE, FNHECET 1IN TRTOY—RI—RREICMR. BEETZIVI—TI—R EBT7INDTRTESATSYDaAVR
AIRAY ANV EHIET B7DIC FDNBZRIVTMNEEMA LD ERERT D, LOLEFRIRFIAE LT, 20IAVR—XV NEGRIERITH
RICHBETZOTREORY, FHINDZEDD FIC RTHADNRITINDGAR —FT AV TV RTFLADEBERIAVR—I VN (QAV/15%
D=V E)EBE—RIS(/—ADNAFIBRDOELLHIT) PHINZEDESATVWIRHEIFRWNET S,

ROERFLRB ATV NI ROBHELIEEINABANSIE—F2/0D TV AFEREARMTIIETAINDIELT. TOLTY—
Z2O—REEED 7V ERAFRICESTRLBMMNSIAE—TEZ LR >TWEIARSIE B=FEN A7V hI—RE—#ICY—REMFIN
ICOE—SE5ND LI T VWAKTEY—RO—RFEHROFHEH L TVWEEDET S,
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4. HRIZF TTATSA] & COZHEICSVTHRICRRINE TAZRIBROUE. YT 5/2V R HHWNEBEHEL TSR0 At
I I7RT5 L) 2BEPUE YT 12V R HDVRIBPHTD R TUITNTENTHY, COZHED T TOHATDHEF % B BRI
IED ZEILDD, LH L BRI CER & DZNE IR > THRIND/LALICEL TR ZDEIBRALHIDORNZICTERICH>TWY
BIRUYBSD AV RET BIETDIEIFARN,

5. HRIIEIDENEBEZETIDEIZEN, EVIDIE HRLFINICBRLT WARLHSTHD, L L, TOZKEBUM BRI L
TI70756] PEOREMEREZ/IIB/HETIHT L5220 BELAWV, INSDT AL, HRFATDRNEEZIFTANLWERY
EICEOT HELONTWS, ZI T, [TAVS A (HBWNE [T7OT5 6] 2RICLERYLR) 2RERVWUERTIIEICLY, HiatkidE
DOEFDEIRITAETIDICIOENEEZH LIEWITE, TLT IT7OT5 4] EZNICEDKEEMOBERPER. WEITDVWT IO
LNENRTHINERRETRTRIIANICEVWITEERLELEDERLT,

6. HREN [TOVSA] (FR TTATFL] #RICLAZENLR) EBBEF T IO ZORBERTAOF1 Y RFTEND, 0D
ZWETEEINEZGEFNOTT ITATS L] 2EHPHER, HIVEWETIHTLEBNIFEILDET D, HAKIE BEENIZ
T ROONIAMEREITHETHILICEALTINU LDV RBFIREERL T B5RV. HRTICIE BEZFENTOZW BRI &2l
BEERRL,

7. BHEREHDIVRZTOMBDEHGFHREMRICESAV)DS, HHFTOHRH D MG FBLIITORERELTHRLICEH ARG S LRNRE
ICEV)ZDFIEYAD FHEFETIHNIBEINIBATE HRIHDIOZHNEOREERBRIND DITIIAVELIDEZHEDT
THRIREONBELBOBEETZHTE ARFSHATIO R TR TEAVRSIE BRELTHALE [TOT5L6] 2BHT5Z
ENRLTERVEWIZETH S, BIZIERFFM Y AN SRS ERBELROTIE—4AZ Mo AN #TE 170754 2R
RHEN CTEERTILEROTVARWGEE, HRIHNZOFHNEIOZNEEMALEHTIUE [TOV54] OERERLICHIETSL
HRWESD,

ZOHD—EHIHFEDKRDO T THRNLBVUERBRARMZATE HORKYD BABBEAINLLOIBEINTVS, ZTOMDRKRTIE
Hir'2AEELGERINSL BRIhTWS,

REHFCZTOMOHFEEEBELY. TOIIAEFDEROMDICERBEIBRY T2LOHALEFRIZIENOHDENTIERWN,Z
DEICIE ARICEST SV RBITELTERRINTEL TY—YITNITTBAEDY AT LDOT RN % #5E VI BHLIEWV, Z<DAL
NIV INITT OBAEV AT LN EE—B LGHEAINTWREWIERBICE DX OV AT LR BELTEAINDG SR VINIZTIC
BARBEIRELTEOBERTHEN ADEDEIRY AT L% BLTY/INITTEBHELLCVEBINEHETHEE /F5ERETH
Y, HRIHRIREFLDIFZIEFTEARL,

ZDHE. CDOEZHEDIDEUNDEDD—IRFEICARDEEZILNDT — 2% BRHICASNITEIEEBMELTWS,

8. 17054 OEAEPHAN. HIEICHWTIFFHIEFRED ERINAAVI—TI—2DVTINLSTHIRINTLDIHE,
T7OTS5 L] ICZDRWEEER L TOEEEE L. TV ok E4aHik LR ABREASIRENA. ZZ THRINTWARWED
PP ZNSDOEXDETOAERDNHFTINDLIIICLTEBDLRWV, ZDHE, TOLIRFIRIZZOZWNEARALTENINTVNDDERKKIC
Raxha,

9. 7V)—VIhz7REIE BHCE O THRETH IR DO — R ARFAFHEEE RRIDIENTED, ZDLIBHIRIRED/NN—Tave
TORFMICENTIE BB DILRBEDIN I AHEPR SR T 2OME TR LD AREL’H D,

TRTNDONA—VavITiE BOFDRKEIN—Vav BB MEON TV S, [7OV54] IKBWTZNISERAINSZOZNED/N—Ts
VESNIBEEINTWT BICIZNLUBOWARSB/N—I 3> (any later version) ] HEALT BWER>TWEIRA, HARTIERS ML H
FELTIREDNA—Tavh, 2V—VY I Iz PHEICE>TRITINIBEDN—IaV UREDRDEND —DD EE5A RN EA R
%, [TOT5 L] TSAEVADN—=IavBESH FEEINTORWARSIE HRLIESETICI)—YINIZPHEISRITINS N—Vay
DHEMSIFEITREATHEDARL,

10. HLHpRd’ [TOT5L) O—E8%E TOBRERENOZRNEE RADMOTY)—RTOTSLEHELIWRSIE, (FEITERE LT
AERDE, 7V—Y I THEDBHEERE T DY IR TICOWTE, 7Y =Y Iz 7 HEIGEKE L A BIE 2O LI RIGED
TeDIHFRRBINE 21TBTEEH D, FEIREE T TICHIc> TR AFEDTI—YTNITT O SREMT R TH T —RREITRh D
EWHTEE BRIV IMIITDOHEE BRAZERETIEVD ZODOBBREZREIRFEINDITHS,

FERIFICONT

1. I7O054] RICEHRNCFIBEDFTINED T BPLED BDBRYICHENT, [TOIFA) ICETEDEBMHAE FHELAL,
ZE TN AN BEEER T B Z/IL DD, [TOUF4 ) & KINIEDEHICHRBEP T FREIIEMLE RITFTS
1EDDH L PHSIFEDFIINDEEMEIRENL ) ESL— LD RAFELNC 5B FE) TR TS, [TO054 ) DEE HREICETS
YRODINTIRBLENIFET S, [TOTSA) ICRIED BEEHBLEIBE BRI IS ERIRF AR PHIE NEICET S IR DTN
TES|ERIIBIEIRB,

12, BUJLAD EE TDEEICL > TR LA VRY  EEHEE F/ld LT FHFTIATOBEYIIC [T OS54 EHEE/EILEHERL
Je DD BRI T [T A0 54 ) DFIFZRVL FIFTHE TELEBEEEPIHEIIEE BRIEE. BEEE(T— s DH %P
T IERGIIE, BRI B=ZD M o/EE BBNL [T O FL ) DD Y TR T7E—RICBIEL GV E VI TEEREFEZEDENEIC
R54:00) IC— I DEFEB DL TDL IBIGEDE TS HTEENEIC DV TREDEE IHTUELL TEFKRTHS,

RIFEHFIRDY

UEDRBEEHRI-OHFLWTOTSLISERTZHE

BRI FLWT OV SLERFELZELT ARICES>TTNAFAINS TREMERAICLEZVWAES, ZOTOT S LEIDRMEDRIEIC
H->THTE BRAEHDIVREETEDLIT)—YINIZITILTEONRETT,
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ZDEHITF, TATFLIUTOLIBRFERMALTEIV. ZDFE, RIELPHFRINTVDBEWS L2 REMRIIEADLDHIL T
NTIhD V=277V DEBEICKRRERTTHERERETY, PaKEb, [FBFERTI EVWTELXDHIBMADRA VIR &
TPAINCEHTEWTLEIW,

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.

(&)
TO0SADEFIE N TE T BHIC D TDRTELH . Copyright (C) FIEFE (FEDEFT

COTATSLIRZY—YINIITTY, HREEINE,

7YY=V 7 by PHEICL > TRIT I N —RARFIAFHEZNE
(R=v a2, FRILL>TREZNAUBONRN—T3vDI5ERMD
EDDEMEDO T CEREAELERETEIENTEET,

IOTOTZLIBERTHD I EEM> TRHEINE TN, *£  ORFRIE*
TY. AXRITREORIICHEDENADESHEE, SEHMITINLEDD
SOECHFEELFI A, FLCIEON —BARFIAFFRZNEEZ TBECLI WL,

HRFIFIDTOTS L EHIC, N —RARFBHFAZNZOER YA —ER
FZIIRAIET T, HLBRIFER>TWRIEFNIE Z7Y—Y 7 by 7HH
FTERLTLAEIW(EESIE the Free Software Foundation, Inc., 59
Temple Place, Suite 330, Boston, MA 02111-1307 USA),

BEFRVLIEDA—ILTHARICEVEDEZ AR OV TOBREESMAELL,
TATS LA REAREDRSIE HEE—RTREILABRICHENELT UTOLIARBNENARRINDLIICL 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
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to redistribute it under certain conditions; type “show ¢’
for details.

Gnomovision /N— 3> 69, Copyright (C) FAEE {EZEDLHI
Gnomovision (F*& < DE|RI*TREINE T, FLCIE

“show W EHA4TLTTFIL,

ZhIEZ72Y—=VYIb2zT7THY., HEIFHOTTEHERTZIED
BRI TWET, FL<IE show e’ &4 TLTTFIW,

ZITRBIARITYR “show w’ & “show ¢’ & —RARFIAFHEZNEDOBENREHERRTDLICA>TWRITHIE BRYFHA,
EE52A HREMMEITITURE showw ¥ “show ¢’ EIERBAMERHYEEAD T HREDTOTSLIC EDETIIADY )y 7% X
ZaA—OTATLICLTEEHTT,

Fho. HRIEMBASIE(TATST—ELTHWTW D) B0 BRE. HEWVIIFEICL>TIERMNS. ZOTOSSALICETS TEE
HERRZER BE (copyright disclaimer) ] ICBZLTESIRETY, UTIRHITTD T, BRTEZEA TS

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

%.

Yoyodynettid & ZIC. James Hackeric &k » TEh i
a4 54 “Gnomovision’ (A v/ SABT IOV L)
ICEAYT 2 —UIDEFIEDHEERELE T,

Ty CoonEKDEH. 1989F481H
Ty Coon, El#t&

ZO—BARFBHEZNETIE, HREOTOTSLERENRTOTS LI FETEIEELRDTVERAHREDTOTS LD Y TIL—
FUS1T5Y BOERENRT T —2av EBREDIATIVEY VT BIEE FALLEIHNLYBRITHEEELBNELNEL

Ao bLIND HIRTD BHLIERLIE ZOZHEBORDYIC GNU 175U —RARFIBFHEZNE [http://wew. fsf.org/licenses/
Lgpl.html] ZEA LTI,

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
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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

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
it is not allowed to be designated as Invariant. The Document may contain zero Invariant Sections. If the Document does not
identify any Invariant Sections then there are none.

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.
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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
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.
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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.
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.
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You may extract a single document from such a collection, and distribute it individually under this License, provided you insert a
copy of this License into the extracted document, and follow this License in all other respects regarding verbatim copying of that
document.

7. AGGREGATION WITH
INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate and independent documents or works, in or on a volume of
a storage or distribution medium, is called an "aggregate" if the copyright resulting from the compilation is not used to limit the
legal rights of the compilation's users beyond what the individual works permit. When the Document is included in an aggregate,
this License does not apply to the other works in the aggregate which are not themselves derivative works of the Document.

If the Cover Text requirement of section 3 is applicable to these copies of the Document, then if the Document is less than
one half of the entire aggregate, the Document's Cover Texts may be placed on covers that bracket the Document within the
aggregate, or the electronic equivalent of covers if the Document is in electronic form. Otherwise they must appear on printed
covers that bracket the whole aggregate.

8. TRANSLATION

Translation is considered a kind of modification, so you may distribute translations of the Document under the terms of section
4. Replacing Invariant Sections with translations requires special permission from their copyright holders, but you may include
translations of some or all Invariant Sections in addition to the original versions of these Invariant Sections. You may include

a translation of this License, and all the license notices in the Document, and any Warranty Disclaimers, provided that you

also include the original English version of this License and the original versions of those notices and disclaimers. In case of a
disagreement between the translation and the original version of this License or a notice or disclaimer, the original version will
prevail.

If a section in the Document is Entitled "Acknowledgements", "Dedications", or "History", the requirement (section 4) to Preserve
its Title (section 1) will typically require changing the actual title.

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/copy left/.

Each version of the License is given a distinguishing version number. If the Document specifies that a particular numbered
version of this License "or any later version" applies to it, you have the option of following the terms and conditions either of
that specified version or of any later version that has been published (not as a draft) by the Free Software Foundation. If the
Document does not specify a version number of this License, you may choose any version ever published (not as a draft) by the
Free Software Foundation.
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ADDENDUM: How to use this
License for your documents

Copyright (c) YEAR YOUR NAME.

Permission is granted to copy, distribute and/or modify this document
under the terms of the GNU Free Documentation License, Version 1.2

or any later version published by the Free Software Foundation;

with no Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts.
A copy of the license is included in the section entitled “GNU

Free Documentation License” .

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace the “with...Texts.” line with this:

with the Invariant Sections being LIST THEIR TITLES, with the
Front-Cover Texts being LIST, and with the Back-Cover Texts being LIST,

If you have Invariant Sections without Cover Texts, or some other combination of the three, merge those two alternatives to suit
the situation.

If your document contains nontrivial examples of program code, we recommend releasing these examples in parallel under your
choice of free software license, such as the GNU General Public License, to permit their use in free software.

GNU 7Y —>C ¥ R FFEE 2

Copyright (C) 2000,2001,2002 Free Software Foundation, Inc. 51 Franklin St, Fifth Floor, Boston, MA 02110-1301 USA ZO#IA
FHEENEL, —F—HIDFIICRRUBHITHIEREBHT TS, LHLERRFRDHRRL,

This is an unofficial translation of the GNU Free Documentation License into Japanese. It was not published by the Free Software
Foundation, and does not legally state the distribution terms for documents that uses the GNU FDL--only the original English
text of the GNU FDL does that. However, we hope that this translation will help Japanese speakers understand the GNU FDL
better.

(8R: LLFIZGNU Free Documentation LicenseDIEAR A B ARFERTY . hid7Y—YT7h 7R (the Free Software Foundation)iZ
SO TRIRINLEDTIIAL, GNU FDLAEBEA L7 XE DA XA EENICEN R TRARBDTRIHYEE AL BHERMAELTIGNU
FDLOEFERTF AN TIEINTVDEDDHALEMTYT, LHLALS, FAcBEIOBRS . BAEEEA TS A%ICE>TGNU FDLELY
RERTIIERDIEELATVET,)

0. IXL®IC

ZOFBFFEZNEDBNIE. COZMENBEAINDE Y27 L PERE, T ORI TEANAXEZ(ERTIIA)BHEVWI R
TI7U—1&93IE D5 REDERHZWEENOEFIFER 2O XELRRLBRAID2EHEET N TOARICHRIRE
THIETT MATIDRMEBICLY, EEPHRENADLEDOEEYICH L THBOBBREEEE[LFROREINIT I AN
ToBRBRICH L TEEZADTICEO LRV,

O BIFEZENERIOE—LIMBMRI/EY AD—DTHY, COZHMENBAINIXENORELLEFEDIF. ThEFEFIREE
FLBK T —TRINIERYERE A ZORNEIL 7Y —YINIT T DEDIREINAIE—LIMNESI Y RATHBONU—RARER
FHRRNEEMRTZEDTY.

(BR3E: IE—L 7 M copyleft) DBEEICDWTIE http://www.gnu.org/copyleft/copyleft.ja.html #&8RH &)

COFAFFEENER. 7V IINIITAOY AT INSERAT I EBNELTEINELL. 7—VY I NI 7RI - NEEBEEL
THEY, 7V—ARTATSLEZOYINIITHIMRIETEOERACEBERMRTEY =T L EHITERINZRELNSTT, LH L. ZORZHE
DEAFEEIEY/ IRITTOI=aTIVICBFIVEEANREBDZZEMICEVWTRONZEEAMA THI. HZNETNAHIRIShEREEL
THRINZAENEADL T CORNER X FTEMMAEVILRZEFEDICHBERTHIEN AT FcBELTE EILIDRNEE
RERPSREBNETZEFMICER T2 2BEHLET.
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1. COF AFERNEOEREHEEA
ROESR

ZFYD O AFERNEOEDIRUO T TRAINDIEDENE, EMFEENZOFILEVALTRTOYZ2TILHEWMNETOMRDE
PRI, WOV BRI EICH>THEIDRWEDBEAN RERLD, TDLIRENEB(IET. RHRUTEW T BFEFRN VBT &
A OFHGERREREINSIEEL ZOZRWBEDPFTRRONTOBRUD T CUZREEMEN B TEZEVWIHFTEE52DIEETEUT
IZBWT, ITXXE ] (Document) | EIEZD LI R EMA R IN AT =27 ILAWLEEN TR TEIET. AROD—EBASITHETHENDYE
HERBIENTE ZORMEBR TR [ Hlfc | ERBIND, HART L BIREED T CH A ABEE T 2L IR TETEEYEEROWE.
HENIERTHIEICLY CDBWEEZHT DL,

It &I D RZERR (Modified Version) | &, —F—BBRICEB L) HDWIHEPMEENDOBRETLAEINELLY 2D
IXEIDLEHZNE—BIEBCEEMINTERKT 2,

[#:EE8 5 (Secondary Section)] &id. IXEBIFRTZDEREINALHERVLAXICELZ>TRIFHELTEINZ—HATHY, [XF)
DHIREHDIWNEEEE, IXFEILBOER (HIVRTNIEETIEREOBROHEML. 2AELTCOEBEOHRHICEEBT2NEE
2LEBERVEDTHS (Fc& 2 IXBIO—HIBEOHR B/ o758 HERA TEBBI OV TAERBRL TIRSAW), #il o
THRONDERIE, TOEEHZVIEET 2EREQELRHADLAYDIENEMNRNL, TS ICBY BEM, FEER. T2, MIEH,
HBWNIBUARILIBICOWTHABHNARL,

[ZEEARAES (Invariant Sections)] L IEFETR DD —FE T ZNOAREFAMD THEI LA IXFI 2O BFAZNEDO T TRR
THRERANEMRICEVWTETDORYDEZEHICATRINTVDEDTH S, HEEDH LEDOLILHEIEDOERICZSDRVGAEI,

TOWAEEBRAIELTRETHILEFROONLN, IXEII BEFARDELLEFTRTERV IXBNCBVWTEEFABOH

2HEEINTWRTNIE, ZOIXENCERTRARFBEFELRVENIZETHS,

[H/R—FFZCover Texts) | &3, IXEBINCOFBHFHERZNEDIBETIREO T TRRINDERREHNICBVWT, [RAN—FF
M BBNEBAN—FF RN ELTAIBEINRBVWXEDEEIET  RAN—TFTFAMNIRKTEE. BAN—FTFRANIRKRT25:EFT
&9,

IXXEIDIEBH RN E S EBICEDFHAMY D AR IXEBIORBYO %Y BB AERN OB X, ZOEHRHS —
DARICAFTEET, [XBIOATE—RIIETFRANTT (4, FE(BERTHERINDIERASIE) —RIRRIVNTOTS A HBWNE
(HERSE)WODDESAFTREARETT (Y THBEICHETI 2DISELTEY. BBEDDTF AN I3 —TvIAD ANITET (HDWME
THERARNTF—=TYIANDANIET BFEHAAD BENREIRITET 2) 6D TRFNIERSBWN BBH R T7 VRN DERBTH>TE,
R—UTv 7 HBEWNEX—I Ty T OFRELFEICLDTNUROYE O I EMELRET 2L ICHRFNEDIEERB THDEIE R
INBW HIBEERBRAL AL BOTFANKEELRRTZLDICEDNIIFA, THILBBHTIIRW, EBH TIEAVERIZTIEEBH
B|RETFEND,

FRMERIHELHROFIELTE. =7y TEEFHRVWTL—72 ASCIF R, Texinfo A TR, LaTeX AATH R, — MR ICAFTHEAR
DTD% Vo SGML#HZWMEXML, F7cld NI L B EREAIEE L TERET SN/ AZHEICHER L 7o > > T ILARHTMLYPostScript, PDF2E A
BF5h 2, BRIRERERDHICIE. PNGPXCF IPCHAEE NS, FEZBAKREL T RENRT—R IOty Y TOHBERETED
IRERTPAIHE R EEITIEAFTERL DTDFHIFLEREFS/SCMLP XML, HZEDT—R 7Oy YN ERT S HODAHEBH
& LT i DHTML>PostScript, PDF2E M & Eh 3,

[EEE (Title Page) 1 &1 ENRIS N AZBEICRW L. REORBBFOA5T, COFAFHFHEZNENRBICEBETIEE2HB DTN
BEPRBELE, HFHAPTWHTHEIDICBLERZFO, RIBIBIEHLBR—VEEBKT 2. XM TIEODNBOEATRRINDIEE
MIBWTIE, TERI SR A DIRFYICEL>T TOEENOBELRELEM OB THRNASZBAOEICBINDIXEDIEEIET,

IXYZEREIN T (Entitled XYZ) 18R &, FXXEBICEWTIXYZ | A TONA—HATHY. TOERIGIERICIXYZITHZH. [XYZ]
EEOSEICBHRLI LTZO®BICIXYZ | ZDFEEMTES AL DEEVERBROEELNTHB(ZITDIXYZ &id, ZOFI A
ZHEICBWTUA T TERINBEEDID L ERKLTWS, BIXIETHIEE (Acknowledgements) |, TBREE (Dedications)]. TEEDEE
(Endorsements)J. [FBRE (History)])o #7x 7 A IXEBI A WET 25 E. TOLIREH D BELERTF TS (Preserve the Title)] &, [XYZ
EBINIBMAEL T IITORBIRVERERTEVWITETHS,

Ixx&yid, MRIESRES (Warranty Disclaimers) | &, COF AHF#ZNEN TXENIERINZERAREHNDRICEATERV, ZOE
DRIERES L. COZWENSDEREVIETCHRARGICEFNIEDLBINID RIIDERICETEILIIOVWTOAENET S,
IOV RABREETRLIZTOMBOVHRZERLENTHY, COZKEOMEEIIZASHBERAL,

2. FENICBRLEN

ZOF BEFEZENE. ZFERT. COZWEN TXENSEAINS ERNERNDO = DA TN TORBMIERIN, N DOHRA DR
HETHEEINTVWRUADVHRDREEBIMLAVRY, H7 3 IDINEI 2 BRATHINEN MO TV RIF TELERIEETD
ZENTED, HIFTcIE, HRIHAERHBWMIIRE T HERMICH LT B PEERERMIAFRICL o THER IRHL TIRSRWL, LA
Lan's BREBISMAIRAEER/ TEN EHRW, HRAH L EOBERMERE TR FRWEBIRTHEEINDFRMEICEEDR
FhEmsRan,
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Fredhrrid, LRRERLFRED T T EEMERS LV ERNERICRATIIENTES,

3. KEDHEH

HLHA TXEIDHRIIN I (HEWMEBRIZERI SN RIEZF OBAFICH1T2) BRI Z 10082 BA THAIRL. AL TXEIOFA
FHREHAAN—TEFRDOBRHEERLTVIHAICL BEINALITRNTOAN—FTF RN RAN—TFAMIRKRMIC. BAN—TF
MIBRIEIC, (Fo Y EHRAP TV THE LRIEOFIERMAFER A RFNIERSRW, T AADORBICEVWT, ThHDER
MOUIREELTOHRIZEFOZYEDN DHAP TV TRATEIATNE SRV KRB TR INBIORLABLE, BEEBRTDT
RTCOFENELCBILDLIICLT BRI REAT TRIQTNIERSRWV, ZRODBEMICIA T RRICMO XTI PRQREEMADI G
AEND, REDOHEZEBLERNIE, ThH TXEIOBLEHRFL LEOFRGEEHBLITRY., EHNDRTIIZFENICERLERME L TR
bha,

HELEELDDRBICERINZNN—FFANDENZTETCHAPTMNDZIEL R HERS I, HATIETFAMNEED—X(HDWEE
MICRED ) ERFEORMFICHE HIIEHHELAR—JILHEIRETHS,

HRIATLEIDTIEBE 15 %1008 EBA THIRHZ VXK T 256, ThTh OB BRERYE —HEICHM THRH Y TTEE
AEBHRBEMERNT DO ThThOFEBBLBEN(HEWMITNICNETZXE)P T ATV ERARRIVE2—9xyhT—0 L
DRFFE 7% 5050 L8 IF MIE RS, ZDISATICIE, IEE R R ERNBTHICT MEDL T REATOABMINTORWELRTXEI D
BBRERPNBO N, FLZIDS RV MI—VEF AT E—MARD, —RITBENEEZSNDRYNT—I T OV EFE>TY IO~
REBIENTERFNIFASRV B LH RO REDBIREZRIRSE, ZTORDIFF BB ARIC(ERE. HDVN>HBLDREA
BWLNEEE D) RZICEA LT ORET1FBIL ZOEBHERN A EEDSBHA T/ EATRTHYRITZIEERIETHLI. FER
BRERMDORBEHREROBRIHDCEELFIRERZRFNULRSRN,

CNRBRBETHYPBBERHFTRRV IXFIOEEIC, INEIOEHMINIREHRIIRB T W 252570, BBIFEBRERH DY
AEOBERNEBET LIBOBRICIIRSOICEBAEERLTEWTIELL,

4, HZE

IXEIDWZR %, COFBFHEZNESMBEITRA—DRMDO T TRRIZRY. TRDERADRE 2N ERTESBRA S TORBE

BEE TORBMERBT DTN TDARICFFATZRY, HATIEWERE LRE2HSSPEIBEMEET 2RUDO T CTRESLICHEAT

BIENTED, IS, HRFRBERICBVTUTOIEETORFNIFARSR,

ABRIC(BLHNETOMORMKICT), [XEIS SUTXFIOTNLRIORE RS FH OCEREHE DI (B LUEID fRA' DI, F32
FEIDTEE (History) | DEBDICFIBINTWBIET T $2). HLITTORD HIREDSFFA B AL LEIOREFR CBREFE-TER
(9%

B.ERIC MEMRICB I DHREEIT oI AU EDAY AFGE LR T HDOETTDOIXEIDEELL T RESAD LEALUTA
SEIRTN)DEEEZEELINLTEIE L RLTDEE SN CORMERRUIBEILIR

C.ERIC.WERDHMRE B aHREE L TEEEH TR,
D.IXENCHDTNTDEFERTER T &,
E. L DZ/FERTDELIC, HATDOBREICH Y 2B HAZFERTZEBMTEIE,

FEEERROTCHRICREREZDENEZEDOE Y O T THRATIILAARICH L THTTIENEEDZIL, TOHRIE ZOEKED
KEICHBABTRINTVS,

GC.nOIXEIDOHAFAENICENMNI RERT BOORLA—BE BERINDHN—TF R E WRROFAEFHES NTEHTDX
FHIIE,

HIDEHED. ZEINTWRWNERYEZEHDTE,

. [FBRE (History)] ERAIN/ER D & TDBEER F L. TIUHERD. DK EbBA HRE FILEBLLEADE B4, HRERE.
BRICIBEITDOEAULIIICREL—EEMADT L ELIXEIPICBE | SBEINALHBAIDEELRVEEICE, T EI0BEL, B
MRE. EE BREEEFICBETIOEALLIICREL B2 EREL, LR TRARELSI RN BNEREHRBIZ2—BEMADIE,

. IXXEIRIC, IXEIOBEBHEEMANDAHM P/ ADDIIEEINRY NT—IWAELIRBEBIN TWERSE, TheREd
BTE FARIC. ZDOIXBIDTTICR > UBIDR TR ES W TWeRky NI—IMFREEEH > TV ASIE ZhERETEIE, ThHD
15#R (3 T IR (History) | DEICBUVWTHER W L. Thh' TXEIB G LY DREBAFRNICHRINZENDBRTHo7Y, H2
VRBERIBEZICLTWIRDTADHERE D SHF AT LB A5, ZOBREHMRLTELEDA,

K. TE8%¢ (Acknowledgement) | %2 \M& T8k EE (Dedication) ] FEBINWHRDEDE. TOEHLDBEEREL. T OBIORR(EE
BMEANOHEHIVEMEDOR)LERAERETDIE,

o
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M.ITH#EBEDFE (Endorsement) | WD KD REZHRE INEBD > TN THIRT 22 E, TDELIRED ZWEIRICE D TIIWRSIR,

N.$TICIFIET 280 % [HEBDF (Endorsement)] EBINDLIICKA LAY BEDRTEERTRADENHIEEIRT D LIICHEL
TIFTRBA,

ORIALREEEREFTEIE,

BLRERIC B E L TORBEBLL N OTXEINSEEYINAXELRLEEVNS>IVWEATWRWN BIE SN EH DI
HHFLCEEFND RO HALEFERICLIVTNSDOBAD—BHEIVR IR TEEBRRAEEEIIIENTES EERALES 57D
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IFBAREDHD,
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BINEREICEIOAN—FTFRAM EENTOASIE HRTAFITBINT 2L TERWN, L LHRTIE, TOHEW A A 7 LET
DHIRE N SHETRHAFTEBLASIE HVXEBEMADIENTES,

IXEIDEEHDWEHIRE G COFARFARNEICL o TRODZRENAITHILEF AL TWS DI TR BV ROD BRI EZRERD
BERICES 7Y BRERADBATRINH VSR TR R RIEDDICHEIZEEFFATHED TR,

5. XD E

Hipfld, LRBABICBVTHERICBELTERINREO T T, O BAFEZNEO T TRRINAEROLEL—DICFEHDIE
NTCED ZOB RAERDINBILHIEREFAA B EL T REETIEARDEEYPILED. ThOEHRAIHELLEFYOEER
AEHAELTCEORAHFHESNICBVWRL DA ODRALHIRTORIAGRESERELBTNIERSRN,

HEROZEMIIOVTIZDZPEDRENE—DEATLNIEL R—ABROEEFR T EHHZHBEIE—DOTRALTEWN.E
LEAILEEEFAABRDORALIERF AL EEH D05, TOLILEIDTNTNOBEDREI. (B LD >TWBRSIE)ZDEHD
REEZEHDNIHREDZRIT. H2VRMBEERLRVLIRESEFEIMTES>TCRHTIIET. ThThARSIDNEIKEIIC LT hERS
BV FEGROEENONRFESNICEI2RERTRIO—BICEVWTEH BEOBERICAKOREETHIL,

HEROEEMIIE VT HAIETNTNOREAD B (History) | EBINHOWIEREFEEHT, B (History) |EBINA—F
ICLARIFNIE RS W, BRIC, [EiFE (Acknowledgements)] %2\ & MREE (Dedications)] EREIN=HOPZEDEHEDHRITNIEIRSARE
W, H727 (& THEBE D EE (Endowsements) | EBIN - H 5D ZEAEHIBRL AT NIERSAR,

6. XXWMDINE

HIafld, COFIAFFARNEO T TRRINCEROXETHRINDNEEFMEFDIENTES, TDHE. ThThOXENZEN
ICRRRICERINDIEZRETDEDIMBDTRTORTIOZNEDEDBRMFICHSRY, SEI LR BRDOIOZHEDE~DER
W NEEEYPICERNE—DEDDIIETRATIIENTES,

HIAAZ DI BRREZE WA OXEFEEZ—DRMYH L. ThEIDRNED T TRHETHIENTED L LZDOBRICIE, ZORMEFOER
WMERBEINAXEBIEAL FLTOB IR TORTIOXEOZFENICERLERICEL TIOZHMEN EDDRMEICAEDRITNIE RS
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GNU 7)—XEF AFAEZNEDTNETNOMRICIE HIBOR BN LI RNA—IaV BSARONTWS, HLIXENICE T, ZDEH
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16%: COFIAEFERNBEHRT-D
EBISERITSICIE

Copyright (c) YEAR YOUR NAME.

Permission is granted to copy, distribute and/or modify this document
under the terms of the GNU Free Documentation License, Version 1.2

or any later version published by the Free Software Foundation;

with no Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts.
A copy of the Llicense is included in the section entitled “GNU

Free Documentation License” .
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(8R:

Copyright (C) FABE HR/-DEH.

IOXERE, 7V—VY I MY T7HEARTO N 7 ) —XEFBEFFHEEN
EN=U a3 V.20 FNLUEIS—D A RBR)DPEDILHEDTTER., B
. HEIWRERETEIEE2HAT S, EEARAAEHD. RAN—FTFZ M,
EAN—FEFRANIBEELAL, ZOFEHFLELHEOEEYIE TGN 7
) —XEMRAHFERZNE] EVWIEILEFTNTLS,
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HLEBRRARSPRAN—THFANBAN—FTX A HNE [ERERATEY - REELBWN, JEWIEIBEU T TR LA TR

with the Invariant Sections being LIST THEIR TITLES, with the
Front-Cover Texts being LIST, and with the Back-Cover Texts being LIST.
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(BEOELEIR)IEEEFTARLTHY., (RAN—FFRMNEFIR)IER
ANR—=FFZA M, (BAN—FFRAMNEAR)IEIEAN—FTFAINTH D,
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