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2 [KvM] Z22IRLT [TH] 2R LEY,

3 AVAMN=ILINBNRNYT—IUDRRRINETDT. WAL T [ ,—
J] EHLEY,

4 RIC 0] ARLTRYNT =Ty SDRELEITLVET, TUyVRER
VM R M=/ (RETSVORRN) ETHESNBBRETT, BAdRvh
D— O EAEFEETITRV EWESIE, (LW 2] 2L TEFIEARIET &
NTEET,

5 BREMFRENTT 95L&, YaST IV DBEBZRDOIT, BB Z 174D
KDYV =RV ET 21—V EFERETHMAAAT Libvirtd BT HIE
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—RILEZ2—ILIE T AMIT L TLYRIRM LRy NT—VER1%E
HEREZ IR LE T, TNl gemu-kvm ZFHAHIAATZYFIA LAY LEERIC, Ry b
J—9A T avil, vhost=on ZBEITNIL Libvirt TEHEMICERLEY,

KVM QA ZAN—)LEEH






KVM OFlIRERIF

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

2.1 — RS FIPREIR

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

ZF—/"—=33Ivh
KVM TIIAEY ETARVMEBOM A ISR L TA—/A—aIyrEHFTLT W
X9, INMMAZRKRT2ONMIFIAFEICEI>TEDLYETA, FIFATTRER
Y —R&EBBTBIEIE>TRETE/N—RIITF7IS—IE. FAMIDT
S—IZEDRNYFT, F - CPU DA —/N—OIyMIE WL TWET A, M
BEE CHB%Z5IZRIIIEELIHYET,

BFZI R HA
ZL DT ANTIE BRI E ERRICHIFTT2DISEBMDO Y R— MR EELET,
FARRETHNIL, kvm—clock ZFRALTEIWV, ZNLAICE NTP »%
DIBDRYRT—IR—ZOBEZBEH IO EFBL. ZELEXIAH#
HI52E%@m<BEOHLET (VM RAMNF—/NN EVM AN D @mAICHL
T) A ANHTD NTP (&, kvm—clock ZFIFALTWBIEAICIFHREINEE
Ao FELLIL 8.718 TBFETDERE ] (96 R—Y) ABFTHHLIEIN,

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

SATRAT L —>3ay

SATIATL—2a eEIFRICHEED CPU ZFIFA L7 VM ARA M —
BDHT RIRTEIENTEXT  F. VM7 L—avIIind 5 CPU T
JUIE. —cpu gemubd (BEE(E) DAHTHY., hDEIBEEEN BN STV
WEEDHATHAEZEILETEDNBETY , ISIC BT /XA A% RIS
TAMIETIEETEZFRAST AMUDZARNL =T IFE A D VM RN —
INDSTIEATERITNIERSRWVIEN FAMNDEEN TN T Bt
DHBHIEDTERITNIERYERAF. VM KRR —/NEVM F AN O
BT, BB LR RE DN LM E T Y, AHCI AV —T AR (virtfs A
VH—TIAR) HERTDEHENY, -nen-path ATV RSA VATV avE~A
JL—2av ITIEF@EYITY, SP3 55 SP2 £LLKIE SPT THRAFT1V 7N
IRIBICE BITTHEIETEE A

2A—HOT7 I REFA
&Y —/JL (Virtual Machine Manager, virsh, vi-install) (&
Libvirt (ISR L CEREEA 1T MELNHYET FFELLIT FOE EirltE
R (45 R—2) B FmH<IEIWN) , /o, gemu-kvm ZAT VRSV HD
LTI BITIE. =YD kvmn DAV /N—T RIFNIERYEE A

VM RAMF—/N DY ZARYR INA/IRR—K
S 2D FREHRDIBEE. VM BRAM—/N O ZF LD Y ZARY RPN /18R —
MIIE SRS LTWER A,

2.2 N—ROIFEOFREIF

FAMITH I BIRERN—RITTHIRAERINTWES L. UTD £
REIRICEIZELTE. &RFOV)—RLUETHNIL, RAME VM DAV A=)l &

HEOBREIXHYFEA L. KIERMERESIE (CPU, XEY, T4RY, 2y T7—79)

EHYFEHA,

TRXMYDRA RAM V1 512 GB
=

KVM ZH# A L7 R781E



'}"'Xﬁ 1 DBEYDRAM 64
HE CPU #
TR T DBEYDRAR 8

HERYNT—OFINL I

TR DBEYDRAT
Oy o771 X#

I3Ial—23VT 4@ (IDE) . B URIEE
T 20 1@ (virtio-blk Z{FM) £ L<IZ 100

& (virtio-scsi Z{#FA)

VM BRI =V ] BB
YDEA VM I #

2TOTANMIEIY Y THIREE CPU DA
AN RZMBID CPU 78D 8 54584

AN

2.3 1EREE D HlFRHIR

EZIKE’JL;LJCF%EEE’JE (1&*5'“:&{4:1073\,\) 4/ZI\ )l/r‘]HODVE%Lat%(DéEi {Ji

f&”)i@'o L?b\lﬂ:ub‘b ﬂi ﬂ:&%UFﬁ?é‘_Kc %*LEULJE

< %Z%Té &

BHUEY, ZDh, CPU R 1/0 IS LTEALNBERARD 11%;’5:'—:7—&(
RIBIEICHAONENEINEBMDDOIEIWV L BHISES 3‘%75\8’)75\
LEERARBEY ) 1—2aVZFRALTHRERIR TRObh TWEI HZEICED
T KVM TORBIEISEIDWMERTHS u‘:?b‘%‘d’)ét&bf?'o

ZDIEND, FERDBYHARZAELTT AMADMHRE

EDORTD/NN—tV MEI, 3F1J§*E'1I:H#tﬂb{i$g’é'—:"m.ti% k tTLtHG)

MEEZENTIDDH ZRLEETT, Ad,

BENMREEINDEDTIIHYFE A,

TEOERRBELZD ETHY. M

| sT2REL

REURIE{E

RZMATO/
ARIN—

CPU, MMU 7%

ZEEY

97% (FL5R
R—IF—7T
L (Intel) F7=
[ERRATFYR
R—=IF—=T)

KVM O #lIBREIR
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P

sE2{REL

REURBIE

RAMUTD/R
2RI —

(AMD) =% A
Lfe/n—Kkox
TR DI
‘)

5% (v K™
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)
D E)
BRI DIERESE 95% - 105% 100% (kvm- Fug
(NTP 7L (100% % IEHE clock)

LUV HLERE
DEEDRE

o—X)

ELT-{E)
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N—N L Libvirt Z%1

JLEERBEBT VY DEE

-






B=

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

Libvirt ZFIA952ET VM T AN 2Ry hND—0 EBENTIGFR (VE—MDS
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
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openSUSE TlE, FED Libvirt R—Z2DY—ILARAEINTVET:

Virtual Machine Manager (virt-manager)

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

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

TPALE) WRE BRY ~ATH

(%) B> o [a] -

#iR | BaC —BHEIE Srvhs

ARl v | CPU fEM%
= localhost (QEMU)

=

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

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

virt-viewer

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

KVM ZH# A L7 R781E



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

I7AME) RETIVM) ERV) FERER)

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

2—H&(U):

user

1SRT—KP)

|-

\ V(O) J openSUSE

a0 | A=a—(M)

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

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

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

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

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



“> virsh -c gemutssh://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. examp le. com

20 KVM Z=#AL7RIE1L



JFANDAY A=)V

VM F AN EARL =T AV TV RTLESOAA=IT7AIVET—IT71Ib, Z
LTVM T RN ORBN—RIIT7EREEHRTDIRET7MILHSEHRINT W
F9, VM T AN 1Z VM FRRARF—/N ETEEL, FIEISNE T,

4.1 Virtual Machine Manager %%l
L7 AMNDAV A=)V

Virtual Machine Manager AT [##7] Z#d &, vm-install ZEET2I&
DTEEY . ZDTOAVSLIEIT S 710V UREE VS > DIEE D1 —F] %R
U T ZANDAIV A=)V FEEHANLET, B, vm-install (AT RSA
VDD BERETEIENTESZIED, YaST 25 [KE1E] > [KEVS > DIE
&) BRIRTBIETHRETS I TEET,

1 TR EBRDBYIC (KB DIEET 1 —F] ZRBIL. [ED] =L
i—g_o

2 ARL—FAVIVRTFLEAVAMN=ILTEMNELIETTICHEIETD 44—
PTFARIDDAVAN—IVETEIDEERLET,

3 —EHISAVAMN—IAETRWWARL—FAV T AT LERIRLET, Th
FTNOHEEAREIRTEE BIRLEARL—FTAV T RTLRITO BEEEDLE
EINFET,

4 [HZE] R—ITIEBIRLIEARL—FTAVIT VAT ALATD BEDERENRT
INFT . ZTNTNDOAYRSAVERIRTBIET . REX RETDHIENTE

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

4.1.1 BEDBREICHTIHRITAIX

R Y DIERIVAP—RTIRBER—IDOANYRSA VW IET, BiE
DREEITARIZENTEET:

EETBEESH, ~AYFSAVERLTLTES N, BEN
ELVEEIL, OK &L TRE? LA ERL TSR,

I8 ~v &
opensusell

IN—KIITTF
MIPAE: 512 MB
BAAEY: 512 MB
EEIOEy 8 1

IS 7P EF—R—F

Cirrus Logic GD5446 VGA

TARY

1: 8.0 GB in—FF 1A% (file: var/lib/kvmifimages/opensusel1/disk0. raw)
Ry hI—0THTE

1: QEMU Virtualized NIC Card; > # ACEMThiz MAC FRLZ
0S 1A=L

FAL—F AT AT b openSUSE 11
£YR b— LT

Qxrtno| €mam)| doko)|

4.1.1.1 (kB v >DEF]

FAMIFLTENRTN [SF7] 2R ELET £ MHET HNIL [3FH] =N
NTBIEEHTEEY, [ZF7] MIFFEADOREFE -+ DRESEFHETS
ZEDNTEET, CDEHIE VM KA —/N ATH—DEDTRIFNIERYEE
Ao CDRFNIT 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 T/X( R, RANE VM XN OBEITH, VM AN BLORBTE, A

FTRIEIWETEFEAETNNAMRIE—DAIVRIVANTOMRMERTS &M
TEEY.: E@[Mat PCI F A AWML DERFCEHLNTWRWLWHAEIN,
EEDIL. <7L

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] =ABMIEREL THRALURIBIE 1/0 #FALLIZE ER L. TRTD
N—=RTFTLRID virtio DT1RAVELTREINFET  ZNICLY, BFEVDA
RU—=FTAVYIT O RT LITEPBRRZAND BFELBWGEIF AV AMN—ILANE
BMIBEIRYFET, Windows 7."’\l/—7_"f/7°/7\7_'ix0)i%’%5i\ (N2 AV
REFEINTVWTEIS—IC BRYF T BEETIEZ DML ARL—FT 1V TR
FLAIUZ virtio RSANHBEFEFELTVWBIEDR DN >TWDS BEICDAENIC
RYZET,

TANDAVZN—Ib
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4.1.1.3 [AZ77v1X]

ZDFAT7AT T ARBIEIER TS T714vIN—RoT7EF—<v T
SO IV RFNRARICDWTCEREETRVWET IS5 719 h— KDY R— %
BPICLIHBE I VIERYRNT—IH—E R (ssh) ¥ UTILR— DS LD 7
PEATERLRYFET /. VM T AN IZBIFB T IV RFTNAZITDWTIE,
SUSE TIEHR—PLTWEHE A ZD8, [Sound] ME&EIX None (FEL) IZ5&
ELTEVWTLEEN,

4.1.1.4 [ZF7r7]

[F7X2]: ZDFAT7ATTEAREBN—RT1 R & {R38 CD/DVD K517 %
BELEIYT.AB VM T RN LD KED 1 B0 REBTARIDBETT BF
DEDEERTDIENTEBIEN T ER LT ARV R ETHIEETEX
TARBTARVIE. TNETNLUTOD §1TDOBIRTDIENTEEY:

c EEHAXDE—T71)L

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

EE: A2 (FESR) A A= 771V EERTHBEDT1 RAVMEBIC
21T

A= (RBIFERALTWSBT A RVMEBLVE T 7ML A XDIFHIH KX
W I7MIVRICET =YD RIETET7MIV) AA—=2 D741 % ERR S %35
B EFNOEERTB/IN—T142avIlid+ o REXRENNE T, VM4
AN E VM RRMF—/N DT A RVBIBARARDEIRIEF LEEADT,
RAMAD/IR—=FT 423V TTARVBEA TR T 2E, T AN AT LJITIE
EXAAIT—DEREL. T—YDERINFEETD ZEIIRYET,

o TARYRHEPNR—FT 423V RYRT—IR) 12— L%&ELRT TOVIT/N(
A

BRAROMEEES|IEHLAWGE I R I ZERRETAAVIET 1 RILK% fF
AN ELUIN—=T 1232 A= FRALTLEIV, INSDERD #L LG
Bl AN=RA A= 771N % FERLABVEET A XD 771V % ERRLTLE
IV, ANR—ZAA A=V D74 EFBLERETARAIDIEE. TARVEEHDE
MMAETIENTEFZ T AVARN=IPTARID PO ERAFEENELRYE
ER

KVM ZH# A L7 R781E



evbh: S4T1IL—>ay

Dy NIV ETRITERL BFEVD VM AN ZHDHEIANMIFIT (51
TRATL—23Y) LEWGEIE. BEADRAMNGTIEZRATES £5I1XF5
O TRTDTFAARYEXRYRNT—D L (RYNT—=9 77140 P RFT L, FTl&
iSCSI R 2—L4) ICEEIERITIIERYERA,

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

3_0

xR YR— 371 R9%R
IRBE S Tl SUSE (4. raw, ged, gcow2 OZ R DHEHR—ILET,

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:)”

D (WIEERR) DVD % CD-ROM RSAT7%I8E TR DYIC. AV AM—)L
ATFAT D ISO A A=V HIBETHIEETEFET, =L, CD-ROM RS14T &
SO A A=, 1 DO AMIFLTEARICWT A 1 DDOA%EFERETEET,

CD/DVD-ROM F/X1 X% ISO A A=Y &EBINT 5ICiE, FEEDFIETITAWE
ER

1 [CD-ROM] %#HLETY,

2 [V—XRTICEBEAALET . T/NNAREBIMTBICIK.ZD /—REIEELET,
ISO A A=V HBINTBITIE N REBEFRET I, LT [ZF] ##LT
T7AIWNT SIS T4 % FEELTLIEIW,

3 HmWT [Zoran] aiEELET, |so AR=TDIGENE [Z77/L] %=, TN
AADGET [HE] %HEATLIEE

TARVIIEREINIEF C—ERRIINI T, COIRFIFEERFDIEFZRY
LDTEHYFETDT. BETHNIE [LA] & [FA] ORIV EFIBLTUER
EANBZI TR,

4.1.1.5 [RypO—o 75 74]

BEECIEREBY I /IIF LT B—DRERY N T—I h—RHMERINE T,
MAC ZRL RIFELEAFIB L TEREINF T BEGILHDOETENSIBIETS
ZEHTEFT  Fo. VM IRAM—/N BTy OB BEETB5E. RERY N
77— A—RIEZDTVvIIERBINEIITN. FELRVGEE Libvirt OEEE
DIRIBT e (virbrl) [TIEFIINET,

RYNT—=OT7 T THBMULIYIRELEYTBICIE, FEROFIETITRWVWET:

1 A—RNZEMT2ICIE [F#7] 2 BIRLICA—RDOREE REITSICIE F
£ #zZThTniLET,

2 ROy V) MDD [BEE] A BIRLET,

FR: Y R—MBREBRYNI—ITITIDER

IREE R TIE. Novell & [ZL2&E/E TD Realtek 8139] & [Z2MKEE
T®D Intel e1000] DIFHN is&{w}i 81bTD [QEMU 1RZAZ1E NIC 71— ]
(virtio) AHE—RLCWET,

KVM ZH# A L7 R781E



3 ROyFFIV)ARHS [V—X] ZBRLET,

4 SUNLIERTSE MAC 7RLAZEIY K TEHN HLLUEIIEEL] MAC 7R
LRBEEY Y TEINEBIRLET,

R MAC PRLRADKE—¥ICDWNT

FIEETMAC PRLA%ZIBET BIHEIE. I8ET S MAC PRL AN S
FOD RYMNT—VRICEIELTOWAWIEABELTIEIW, EETS
MAC ZRLZZFIFLTLED &, 55IC DHCP F AR A ICEENREL
F9, TDED. EAVI—TIARIITIEEET 52:54:00:12:34:56 %
52:54:00:11:22:33 D&HICT MAC PRLREIEER S . SUY LICERS
N7 MAC 7RLA%ZRET DL @< BEDHLET,

4.1.1.6 [FNL—F1 S XFALADL X P—/]

ZDFATATEARL—F AV TV RATFLEAVAN—ILTBEIIEIR LIIEE
ICDIFRRTINET AV AN —JVIIRIET A R D SEEILTITRD) TEHNTES

FM. CD/DVD F/NA R ISO A A= BLUVRYNT—9 )Y —RPp Xy T—

J82HD PXE 7—hCEEITDIENTEE T . 2O Y47O7TlE BET /AR
DEREETRVET,

F ZDYATOATTIREARL—FTA VTV RT LN ERAY > -UEREILY.
95valiYLIIBED VM Rt OBFARET2IEETEET, Fads
ToavhHBIRTEET,

[destroy]
BEDI) =Ty TUIBEITIRVES

Lrestart]
HFLLWVM T RN 2 881LET

[preserve]
D)=V Ty T m{TRHT —BT—YDBIRYERE A A= T774ILD bk
REZETHRWEHA

Lrename-restart]

VM S AN ZO) =0Ty TINFEAD . FLWL VM XN %RIE T tEL
)

TANDAVZN—Ib

27



28

[coredump-destroy]
BEDV) =Ty TRBORNC XY YDISy 2075 0T 5 FRLET

[coredump-restart]
BEOBREMENMTADNIRIC. Y Y DIy a7 9V T % REL
E3

4.2 vm-install ZERA LYV RS54V
DDAV A=)

$DISPLAY AR EINTUWARWGE (F2EAETVY—ILTEE% [THA>TW5I5
B X 747—REEEEFIA LA W ssh Y T)LEFIALTWS HRIBA) i,
vi—install (X VM RN 24V RAM—J)VAIC BBETD/-HD, WMEFRAT VRS
AV IAF—RERBLET REMEEDL T T TNIE. VNC BRETERODTEST
VAN—I O RATLERIRTRHIED TEBLIITRYET,

BEE: 1Y AMNIVRDTF5714AN01—PLU9—T A RICDWT

AVAM=IVAICVM AN ZREILHEIE AV AN—ILERITT B8,
VNC #FIB LTS 740 AV —ILICERTINENHYE T, FDH,
VNC E2—7% GUI BEN LRENTIVELHYET,

TS IAANRBIEBICT VA TERBEASFLTALL TFFRANIVYY—IL A
ETHEEETROTWBIESIF. WolcA VM RN DB EEITHR>hE, &
STAHANEBBBICT IV ERATEDLLIICHE>THDAVAN—IL AT £HIC
FTRIENTEFZTLEHLWFIEICDOWTIE, 4.2.118 1V AMN—)LEREEILAW
FETD VM T AN DFRTE] (32 R—) HEFHM;ALIEIY,

VA —RERENTZITIE. AT RSAUHS vi-install EABLET AR
=LA =R Tl ZED/IRSA=FITH LT EED REINTWET,Z
NZN Enter 23 L THEER% 1772 > T XL, FERIC SUSE Linux Enterprise
Server 11 DAY AM=ILEFTRIIIH=>TD [EFy N7y TOs L& LE
9

A 4.1 vm-install Z1EF LTV NS4 DEDHEZH 7w, T w7’

T ff 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
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paravirtualized operating systems.

Pres
1:

28:
[15]

y
q’ or

the Escape key to exit.

Novell Open Enterprise Server 2 (Linux)
Novell Open Enterprise Server 2 (NetWare)
Other operating system

PXE

RedHat (other)

RedHat Enterprise Linux 3
RedHat Enterprise Linux 4
RedHat Enterprise Linux 5
SUSE (other)

: SUSE Linux Enterprise Desktop 10
: SUSE Linux Enterprise Desktop 11
: SUSE Linux Enterprise Server 8

: SUSE Linux Enterprise Server 9

: SUSE Linux Enterprise Server 10
: SUSE Linux Enterprise Server 11

: Solaris
: Solaris
: Windows
: Windows
: Windows
: Windows
: Windows
: Windows
: Windows
: Windows
: Windows
: openSUSE

9 and older

10

(other)

(other, x64)

NT

Server 2008
Server 2008 (x64)
Vista, Windows 7
Vista, Windows 7 (x64)
XP, 2000, 2003
XP, 2003 (x64)

openSUSE 11

>

PXE Boot

(Y / N) [NT>

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

Description > SLES 11 SP1

Specify the amount of memory and number of processors to allocate for the VM.
Initial Memory [512] >
Maximum Memory [512] > 768

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

Virtual Processors [2] >

Please specify the type of virtualized graphics hardware.

1: Cirrus Logic GD5446 VGA

2: No Graphics Support

3: VESA VGA
(11>

Virtual Disks:

TANDAVZN—Ib
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(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 vl >

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

(Y /N) INT >y

Create a virtual disk based on a device (CD or other block device), an existing
image file (IS0), or a new file. Specify a device by its device node, such as
/dev/cdrom, not its mount point.
What type of virtual disk do you want to add?
1: CD-ROM or DVD
2: Floppy
3: Hard Disk
[31>1
Where will the virtual disk physically reside?
[/var/lib/kvm/images/sles11/hdb] > /isos/SLES-11-SP1-CD-i386-GM-CD1. iso

Virtual Disks:

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

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

(Y / N) [NT >

Network Adapters
(None)

Do you want to add another virtual network adapter?

(Y / N) [Y]>

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

Fully Virtualized Intel e100

Fully Virtualized Intel e1000

Fully Virtualized NE2000 (ISA Bus)

Fully Virtualized NE2000 (PCI Bus)

Fully Virtualized Realtek 8139

Paravirtualized

[6] > 7

No oA wn
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Network Adapters
Paravirtualized; Randomly generated MAC address
Do you want to add another virtual network adapter?

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

Installing...

BREBINNFGA—=F ARV RSAVIDIBEETRIEHTEET  ZDHE. 71—
Nid IV RSAVTEREINTOLWARVWEDIZDOWTEWE hEARRLET,
TEETIE Bl4.1Tvm-install 2R LIV RSAUDLDER YNy
71 (28 R—=Y) TIELEZ TRTD/IRFA—=FICDOVWT FETZIATVRSA
V2AYFEBELTWEY, /NSA—=YDLYAMIDWTIE, man 8 vm-install
OVYVRT RERINBYZATILR—IEBHMIEIN,

42 vm-install IV RS512 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/Llibvirt/qemu”®

0 BEULEEEARETDEED.TAMIDARL—FAVTVRTLE IBEL
TWEI IBEABRERMED—EZRRTDICIE, vm-install -0 AT¥VR%
FITLTLEIY,

@ VM#ITZNDEFAERELTVWEYT, ICTORBNEI=Z—IREDT RiTh

IERYEE A,

RETOy B EIRELTVET,

AEYDEHEZEIRELTWET,

ABYDBRAEZRELTWET  ARL—FT 107 P AT LA BEURTEE

Lvirtio-balloon] RSANHBKHETY,

0 REN—RFARIERELTVWET, ZDT7AILIL /var/lib/kvm/images/
sles11/hda ICIFETELTWE T, TDN—RFTARVIEZEH (0) D/N—RF4 R
7 (disk) ELTERAINZEDTYT £/, ZDTARVIE EZIAATEE (w)
T, 8GB (8000) DH A XTY,ISIC, VM KRR —/N D771V A
IS—RT714)L (sparse=1) T,

@ ISOAMX—=T% CD-ROM RSA47ELT, 2 BB (1) 7AvIF /81 AUZHE|
UBTTWET,

©® MAC 7RLR% 52:54:00:05:11:11 &L T, BLEURRBILRYNT—0F /8 A
AHRELTVET,

0 JIT719Ih—KRERELTVET,

©00

TANDAVZN—Ib
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® RETIYDXMLEBREI7INERETEODTALIN)EI/ELTWE
T, BB BEEDT1LIKY) Jete/libvirt/gemu ZFIA D Z&&ESBE
HLET,

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

vii—install I RIZIE ——no-install EWINRNSA=IBHYET, ZD/N5X—
HEIEETDEVM T RN 5EETSD XMLERETZ7IILHMERINZEDD, 4 R
M EEITIXEEI LRV ET, TD/NFA—4(L, vm-install ZO(/HF—RKE—
RTEEITS N HLUTOAT VY RSAVTIRTDNSA—Y%EIEETEHHNED
59 FIAIBIENTEET,

B RETIRIDERICOVWT

vim-install #3179 3. ——no-install /NSA—4%EIEFTEE RET(4R
JDERDITIRbNa<RYET, 2D/, gemu-ing ¥ virsh Z#FIFA LT, %
MOTFARIEER LARITNIE RS ARYET,

VM Z AN I3 2 XML 52 B 770 L AVERL LT=H & 4. Virtual Machine
Manager ¥ virsh fICEREINZLDICT B2, [Fik] ZTHOVELIHYZE
T BRI TERDLIIICLTITARWET:

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

4.3 BELBRTSAMYAMNIVEE

CDETIE. BEDHEUNTDAVAN=IVFIB. 1zEZT RAV IRy —I% 8
ML7=YTBODFIEICDWTERBLTWET,

4.3.1 AV AM—IVRICPRA VBRI HDH
&

openSUSE % SUSE Linux Enterprise Server REDARL—FT 4V TP AT I
D/EAVAN—IMEEDERHRT TRAVEREESHDBLIICTEIENTEE
T 7RAVERBDA Y A=V TTH XYy bT—0 EICEETSHE. VM T RN (IC
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DWTHRIRREEITHRINEIL HYFEA, CD/DVD ¥ I1SO A X—J TR S
NTWBEEIE. VM TN D AV A=Y AT LIS LT AEEDAV A N—)L
AX—VETRAVEEDO MADAA—VHIEETINELHYET,

ZDHEIE. 1 DHELTEEDA VA=A A—=T %, 2 DHELT RBED
CD/DVD-ROM RSATRTFRA Y DAA—=TVHIBE LTIV, N, &)
ICERELIAA=U T NA AN BIFERINDLHTY, openSUSE ¥
SUSE Linux Enterprise Server 24>V Ah—IL§ 2354, /dev/sr0 ([TEEHED AV
AR=IARXR=D %, /dev/sr1 ICP RAVEREFNETNHRELTEIWN,

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 AN O—EBARRTBICIE, virsh list vV REEFTLET:

localhost L TEMELTWBS AbD—E

virsh -c gemu:///system Llist

TLS #E#AFI AL VUE—RD wilber TEIMFTBETHELCEIEFRDHT XN

=

virsh -c gemu+tls://wilber@mercury. example.com/system list —-all

SSH hXILAEFIBLZ UE—MD tux TEMETDERTHBLTELEHRDS RN
-5

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

5.2 757480V —=ILDERT

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

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

EVh: Y—ALLRBH—VIVOBENICDOWT

A—=YILHF+TFv () SNTLEICEEBE . DN DTRARNEERAND BT
O—ALRICH—YVIVEBENTEELIICTBICE. VM TR IYTLYR AA
TNAREBIMLET LT 8118 [V —ALRABRA—YILKEIEH—YVILFE
EDEH] (88 R—) ABHMIEI,

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

VM ZZN IZRLTZD LI RF—ANEELIZWGEIE. VNC U1V RIHS
[Send Key]l A=a—%FE EELLVWF—ANERIRLTLLEIW, [Send
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Key]l MA=a1—I(Z. Virtual Machine Manager & virt-viewer Z{FHL/HE
ICDHFETEET,

HE: 93 VNC Ea—7

—fEEICIETRTDO VNC Ea—TH VM AN [TIEHTEET A, SASL 535
 TLS/SSL TOEBEITR>TWBIBEITIHEREA RONZEDICARYE
¥, —iB97%4 VNC Ea—77& LT tightvne % tigervne MEDHYET A,
Wt SASL EREE TLS/SSL ##iICid i L TWEH A, Virtual Machine
Manager & virt-viewer AN THIGATRERE DI, vinagre ZIFLHHYE
HA.

5.2.1 Virtual Machine Manager ZFIfAL 7%
TS24V —=IVDRR

1 Virtual Machine Manager I VM " A~ QIR %ERIRL. XV RADHRY >V
EHLET,

2 RyTT7yTAZa—bm5 [Open] = RIRLET,

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

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

WS LTWT, VNC IZIEHmRTDEIIC VM AN A EEIT DA FDIENTEE

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

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

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

ID 8 A ZAMCO—AHIIERETS

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

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

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

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

ssh #FA L) E—MNERK

virt-viewer —-c¢ gemutssh://tux@mercury. example.com/system -w sles11

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

5.3VM 4Rk ORBZEE: &8, £,
—BFELE

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

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

Evbh: JL—RT)V (graceful) vy by

TL—R7IVovy NIV ERFTERLIICTH20HICIE. VM T X

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

F9'1d Virtual Machine Manager A CHEERZ1TRWLEWL VM 42N DIEHE
ERWNYTTIWNIVYILET, HEEAZa—nS [View] > [Details] %i#IR
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L. [Overview] > [Machine Settings] %ZIRLE T, RRIN/EET.
LACPI] B F v IINTONIEH IREA T,

FAMUADA R —FT AV TV AT LICELYETH. ACPl ZEMICT BT
Tl BYRBRWGEDHYET, TD/H. ABERZIELCHDHEIT. 7 AMID
Ty A0V EBREIDNETNTNELSEETZ2H0EID BRIICELIO TS
KZ&%E®BL BEIDHLET, =& A 1E openSUSE ¥ SUSE Linux Enterprise
Desktop DIFE &, vy NI BRREIZITADDIC PolKit FREEN U EIC
BRBGEDHYETH. ZDRYD—H £TD VM RN TEMMEINh TWSZ
EaRTHERRIEI W,

F7-. Windows XP/Server 2003 D45 AN &4V A R—IL§BEIC ACPI *'E
MEINT WBHE. VM T RN OFRELITOBEMETIER+2TY#LL<
IETFEEDERE%E BFHALTEILN:

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

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

5.3.1 Virtual Machine Manager #FIAL7
VM 52N OREBER

VM 4 2~ DIRKEZSE (L, Virtual Machine Manager D XA >4V RoM ST
BRIZENTEBIEN, VNC VAV ROUDNSERERTBHIENTEET,

FMF 5.1 Virtual Machine Manager 1> No0)6 DX EEZEE
1 VM ST AN OIEBERN.YVADERYVEHRLET,

2 RRINFRYTT7YT o4 Kb, [Run], [Pause] F7=1& [Shutdown
options] RIZHZBZWIFNHADIEE% BIRLET,

FUE52 VNC O1RODEDREEELE

1 5.2.118 Virtual Machine Manager 2FIf L7/ 5 74A)L VY —ILDFR
=) (37 R=I) IIEHINLFIBICHEL, VNC V1V ROEREET,

2 V—ILIN—ELLIE [Virtual Machine]l DX=a1—nm5, [Runl, [Pausel
F7l& [Shutdown options] RICHBWTNHDIEEEERLET,

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

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

1 Virtual Machine Manager AMSE&ELWL VM 7N Z#IRL. YT ILY
DwyLTavy—IL% BEEET,

2 [View] > [Details] ZZRL, VM TRk DFREVAVRIEREET,

3 [Boot Options] %Z#IRU. [Start virtual machine on host boot up] IZ
FIvie ANET,

4 HEld [Apply] =2REIE BRELREFTDIENTEEY,

5.3.2 virsh Z2fIHL7= VM 52 M ORBZEE

TEDHITIE, Tsles11] EWIEZRIDO VM AN ORFEE ZELTWET,
HCED

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

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

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

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

virsh -c gemu:///system destroy slesl1

BENEEI DA ML

virsh -c gemu:///system autostart slesll

BENEEEDEML

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

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

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

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

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

free -m | awk '/"Mem:/ {print $3}’

®E

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

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

5.4.1 Virtual Machine Manager 2FIfL7:

REFEEHET

FUMF53 VM TR, DR

1 VM RN IZxH 9D VNC BRIV ROERESET /2. S AN EELTWS
JExtERRLET,

EXWE VM 72~ OER
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2 [Virtual Machine] > [Save] %:&IRLET,
3 REEDBRETIZAIVEEEIRLET,

4 [Save] HHLET U ANDRREREFICIE, LIZSEED RETYT BEDN
5T LERIE. VM AN IXBEIICT vy MO IRREIC BRYET,

FMES54 VM IR, DiET
1 Virtual Machine Manager #&2#LZ7,

2 Alt + R =9, ELLIE [Fle] > [Restore Saved Machine] %EIRLZE
ERS

3 BxLIWI7MIVEZERL, [Open] ZHLEY ., T7MIUDELSGRARAEN
& VM TN OEMED TTICRYET,

5.4.2 virsh 2§ L7-RELE T

BEIHRD VM 52N OREFIL, virsh save #E{T$TBRIETITRVWET, 2DE
X REEDIFAINEERELET,

opensusel1 EWDEZRIDT AN RFT S

virsh save opensusell /virtual/saves/opensusell. vmsav

ID 37 DT ANERIETD

virsh save 37 /virtual/saves/opensusell, vmsave

BITAETRDICIL, virsh restore #ETLXT:

virsh restore /virtual/saves/opensusell. vmsave

5.5 VM 7 X ORIk

VM 5 Zh %HIRT 2& BEETIE XML B E 771V EBIBRLE T FEHIh TW»
T ANL—UIEBEE TIFHIBRIN ARV fhD VM 5 RN R ELTEIOBME
9% ZENTEZET, Virtual Machine Manager 2#FFHLTWSIBEIE. T R
MAIDZARL =770 BIBRT ZEIICTBIENTEE T, ZNICLY T AN
XNIT2LTDEMZHIRT S ZEHNTEET,
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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 2§ L7
VM 5 X ¢ DHIfR

1 Virtual Machine Manager AH'S, BIFRL7=\LN VM "X DIEE%EA TV
DADARIVERLET,

2 RRINFERYTTYTA=a—h5, [Delete] #BIRLET .

3 BERVAVRODRRTIINET DT, IBIC [Delete] %#3HdE VM AN &8
AMNCHIBRT BIENTETT HIRNIBIZEYETIENTERWL ODTTER
<FEIW,

BH T ANDRETARZICDWTEREBICHIBRT 3581, [Delete

Associated Storage Files] \IZF v P& ANTT, COHIBRIEZEICDOWTE,
BT &R TERVDTTERLEI,

5.5.2 virsh ZFI|AAL7= VM 52 DYl

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

EXWE VM 72~ OER
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R CHER

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

VERDBHZA—HRIDT I EATESRLIIIT S, Llibvirt TIERIED HEii
X477 (TLS, SSH, Unix Y4 vk, TCP) &EEREEXA A= ZA (socket, PolKit, SASL,
Kerberos) MMREINTWET,

6.1 EREE

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

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

« PolKit #8)EH L7 UNIX VoY D72 25#, 2OARIEO—HILD
Libvirtd #EfETOHFIATEET,

+ SASL (Simple Authentication and Security Layer) #f|A L7z, 2—H%& &
INZAT—RICELBEREE, CDO AL Libvirtd & VNC O ATHIETEEY, &
B SASL CORE =17 0%E . H—/MUICRBED I -7 HU UV N ERR T 5
DHEEFHYEF A NI, - RENRRAT—REHBDT—IR—IAAIIRE
5 12HTY, B, SASL CORIFEmIIFBESLINET,
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« Kerberos I[C&BEREE, DO ARIE Libvirtd EETOAFATEZEY
D, ZOXYZaTILTIEERBLTWER A GELLIE http://Libvirt.org/
auth. htmUfACL server kerberos B A LEILY,

o« RAT—RDOHDEREE, COARIE VNC ERTOAFATETT,

EE: libvirtd & VNC DOEEREICDWT

VM 52N OBBH#EEICT IV ERTDHEEETNSD TS T7148)LaAVY—)UIC
TR EEEEIE. TNTNRXIRET D2V ELIHYET  BEY—ILAD
TOEAEEIRLTE. TNODOEIRH VNC #EiGICEB TRMINSZ & 5
YFEHEA

TLS/SSL ##=AFIALT VM AN ADYE—NPIERETEIGEE. & V5
ATV DT AE L, SEBAZEDE T 7ML DFHEUIEREZFED 7 IL—
T ELTHIRT 22 EICE > T EENICRIRT2IENTEET, LU
6.2.2.518 [V ZAHIR (EF2) T1EDEREEIE)] (60 R—) =HFHxH
IEXW,

6.1.1 Libvirtd MEREE

Libvirtd MER5FIE. /etc/Llibvirt/Llibvirtd. conf CERELET. D771l
TERELZAZAEIL, Virtual Machine Manager % virsh 7RE, $RTD Libvirt
Y—ILISERINET,

libvirt TlZ 2 BEOVTYMRHELTWET, 1 DIIERABICERTS 5
RABDHDYTYMED 1 DIFBEABICFEATIRAZEITRELYTIYN TT,
WAHDOYTYMIRTETIERIB4ICEELFT EETIIEAD Yyt
root. root APFAE T BREICRODTWET, £/ EETIIHAEZRRERY T Y
MIXTBT7IERME root 721FIC HIRR (0700) IH., FRAIAFHDHDY Ay M
W27 EAMEIT HICTETEDLIIEKRE (0777) ShTWET,

TERTIE.FAEEARERVYITYMIN LTI EREEZRETHFIEAFRBALT
WET, RARAAFDHFDYTY ML TERICFIETHRETEZ T BB, TRTOD
FElZ VM IRANF—/N ETCEBLET,

¥ 82: openSUSE IC813 3B EDEEARE

openSUSE ICEITBBEEDEREE A &L, UNIX VaryhEFBLE 77224
EITY, ZDAETI root ZZIFHERIIINET, VM KRR —/N RICHFTE
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http://libvirt.org/auth.html#ACL_server_kerberos
http://libvirt.org/auth.html#ACL_server_kerberos

% root UADI—HT Libvirt Y—ILICFPIERT3E FHD 1 @E,
PolKit IC&% root M/XRAT—REREEA RHDOLNF T, /SRAT—RHIIELWTE
WNHERAINDE. ZORETOEYYaVESED vy aVy TFIEANHITX
NBELIITHO>TVWET,

FRUMAICE, libvirt 23 ETBRIETIEFEI—SICTORTL] TIER
%E?TT%J:OLCEQET%«.&B'C*&TO 2 <IZ 6.3.118 IEMFE—H I3
TBORTL] T7OER] (65 R—2) ABFHMALIEIN,

HEINSEARE
O—hJL ik

6.1.1.218 TPolKit ZFIA L7 UNIX YAy MI&LBO—HILT7 ot R4

1 (48 R—=Y)

6.1.1.138 [IR—=XviavEd I —TrFRrEZEZFBELZ UNIX Vv hEIT0
TOEREE] (47 R—D)

SSH ZFIALL)E—IDLD R FRIV

6.1.1.118 [N—3vav eIV —TmAEEZMMALE UNIX V7Y EiFon
ORI (47 R—)

TLS/SSL =#FIA L7 E—MEkk

6.1.1 3IE rSASL %*IJEH L/f»..:'- "j'%t/\XU I\—CUJEIL\DJ-.EJ (49 /{_t/“)
2L GIBAE IS 27 VA% HIRTHIET. V(7Y MUNLD 7I£R
HEET7E)

6.1.1.1 R—3vaveEdIV—TmBaEEFALE
UNIX Y4y aIFoOF7 o2

root AADT7HOVMIT LTI AZTFRTEEIICEKETS IZIE. VIybhD
EBEIIN—TEEEIBIETCEBTEIENTEET (TEEDHITIE Libvirt

TIV—=TIRETDHEERLTVWETY) . CDRA AL, O—HILERKE SSH
EHRICHLOERTEEY,

1 FPVITYNeBIE 2T I —THEFEELRVGER. ThEERLET:

groupadd Llibvirt

Bl o HERR
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EE: JV—-TOEEIDOWT

Libvirtd BRI TIEFTOBICTIN—TEHERLARITHIERYEEA. 1
BAETHR>TWARWE BEFSINKBMLET,

2 7ORREHFALIZWA—HET I —TIEMLET:

usermod -A Llibvirt tux

3 HEFERTETZMI Jete/Libvirt/libvirtd. conf Z FE2DLHICERLET:

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

O FAEZEIIL—T% Libvirt IRELTVWET,

0 VIYMINTEN—IvavERELTWET (srwxrwx——),

© TOMMDEREEAE (PolKit % SASL 728 #EMELLTWET, 7UVER
EVTYRNDIR—Z a3y TOHERELET,

4 libvirtd #EiCEILET:

rclibvirtd restart

6.1.1.2 PolKit ZFIF L7 UNIX Y4y hc&aO—Aib
FHE2EE

PolKit ZFIFA L7 UNIX V4oy kD70 2 IHIZ, O—hILIEHRDIZED
openSUSE IZHB 132 EDHIEAEATT . ZD7th, Libvirt DFRE BEET
BOBEEHYFH A, PolKit ICEBHIEIMBNTWSIGEIE. BEETIZEAD
Yy REENR—=Zyarh 0777 ICREIN VIYMIRLTTZ 2R3 77Y)
r—avid PolKit IT £BERE A T RITNIERSR<RYET,

EE: PolKit DEEEEIXO—H IV EHICH L TOAHEIELET

PolKit (V) E—FDEREEICT L TWARW=8, PolKit ICLDEREEIE, VM KRR
MF—N EOO—HIEHKICHLTEIFHERTIENTEEY,

Libvirt DYy MIT7 2R T 5156, 2 BREDR Y —HIFELIT:
« orglibvirt.unix.monitor: FAHAFBERD Vv MINTETIER
« orglibvirt.unix.manage: SHEIFRER VI YMINTET IR
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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

Bl o HERR

49



50

27O, VM RZA Y —/N EICEBROI—H %R TI2LEIIHYFEEA, .
SASL ZFIF9 %Ik TCP Efiie, TLS/SSL #Fimh B ETY,

EE: BES{ELAVWERETO TCP & SASL EBEE

E 5t LARWRIET TCP ##KD digest-md5 BRI &1TADHE. ChiL K
BEREBECHRETZIUITOREF L) T12BRTIEFA. COLO R FRFT
BEBlE. TANRETOAMERINEREEDTY,

B> h: TLS/SSL ZFIA L7 SASL E8&E

DE—MS®D TLS/SSL Ei =2 (H{F 11256 GERREDR 771 ILICT T2
TOvAHIREITRIET, 25772, TD 7RG HERIRTEIEN
TEFT L ZBDISATUIDOLD PO EREZ I HIT25EIE. REE
FHEATLEVWC T WMEEATEHYET, TLS BZREHTO SASL =FIFHL. ¥ —
NRITOT7 7 AFEZ=FHEBLTEIN,

SASL FRFE %R E Y BICIE, TEEDFIRTITAVET:

1 /etc/Llibvirt/libvirtd. conf RDEEE%, FEeDLIICEEHLET:

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 aBEEFHLET:

rclibvirtd restart

3 libvirt @ SASL 22 771)LIE /etc/sasl2/libvirtd. conf ICHYUET . BE

. CDERET7AIVEREENOERTINEEHYEEA LOLRED D,
TLS 2T SASL 2{F T 2L HRIGEIE NEBOEERZRH/HIC Y3
VD (SASL AD) BESL 2 EMLTBIENTEET Ly avDESEE
T BICIE, mech list ZOXVRFTIMLTLEIW, TCP #EHDIEE T
digest-md5 ICERELARIThIEARYFEEA:

mech list: digest-md5 # TCP ¥ TOMNERTE
#fmech list: digest-md5 # TLS/SSL #E#HTOABEHAINDINERE
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4 BEETIE SASL 01— HIAEREINTWRL o, HEOT M TEEE
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

B> b: virsh & SASL BREE

SASL SBEE AL TWBIBA, virsh ¥V R%E £TF5/-NIaA—H R &N
AT—RDANZEKROONES , IN%ZDOBT S ICIE, virsh 22T )LE—RTE
LTI,

6.1.2 VNC B2EE

VM S AN DTS 7470 — LIS 2T7 72 AL, Libvirt X QEMU T
HIEINTWBEDTIEARWEH, VNC FREED R EICITEMDIEEN M EICR
WET AOERBEET7AIVIE /etc/Libvirt/qgemu. conf TY,

VNC SREECld 2 TSR DRI A E AR L TWE T, 1 DIE SASL ICKBERELE. ©
D1 DIFINRT—=REF%FIATBEREETY, Libvirt MEREEIC SASL AfERLT
WaIGEIE. VNC FREEICLTE SASL 2RI L THELZ & 58 BEOHLET,
U’Ltatﬂ CTF—IR—AHETEIENTESZHTY,

VM T ZM ICH BT IR %ZHRT B/ D 3 DHDFHEELT, VNC H—
NETTLS ICE2BESLEFEAIBHENHYTT, INIE VNC 75147 M
ICx509 7547 MEBAEZRE L CERAL S 2 55T . oD sEBREICH Y
7V EREISAT Y MATHIET 2ZET. 7R ZFEEMIC FIRT 52L&
73*"(*6&5&7&") Y7L TTLS/SSL ZFIAT S VNC: 75147V hDE&
El (59 R=Y) ZHBFmAHLEIL,

6.1.2.1 SASL 2§l L= —H K&/ A7 —RTCOERET
SASL 31— & &/ SR —RIC B EIRMT B30, T— I DEES L &

RMLFT, SASLIFBBEDI—H T —IX— %K >TW\5H, VM KRk
H—/\ EICKRBRDI—H %R TIU BRI HYT A T/, Libvirt L
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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:

1 913 SASL DERET7MILEERLET, Libvirt BIFICAEINE 771)L
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 DA—HIFAEREINTVWAWED, HEOT 1V TEFHE
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/gemu. conf RDBEE TEE2DLIITIBELET:

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 =sEBEELET:

rclibvirtd restart

5 RELZZEEIHRINOEEILTWZTRTD VM T IOWT, BigE % 17
BWEYT, VM TR 2FBiEEELAaVEE. VNC #i#kbs D SASL ZREEIE B4
fEIhEtA.
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HE: Y3 VNC Ea—7

REFRTIE TLS/SSL f&ie SASL SREEICH I L7c VNC Ea—7Id, Virtual
Machine Manager, virt-viewer, vinagre M 3 ¥ TY,

6.1.2.2 /SRAT7—R D HDEREE

VNC H—/ADT7 7t RlE. VNC RRA7—RTHIEITZIEETEET, TTD
VM Z AN ICRH L TR ET DI A—/NIL/INAT—RERETBIE B TISBIEN.
BT ZAMIF L TEBD/INRT—RARETDHIEETEET, BEDIFE. VM ST
AN DERET7IINVERETIVEIHYET,

¥R 7O—/L R A0 — RO EICDOWT

INAT—RDHDERBH%=FALTWBIGE. TNTID VM AN IIRLT @
BDINRAT—RZIBELTWBIEETH. JO—/NL/IRRT—REEZELT HLZ
EEBEHOLET, CNIETYVEBATO/NRRAT—RERELENT LE2IBE
TH.BFEVDRETI V% [BEZD ] IXAT7—KRT RETEBLHDTT . F.
A—NJLIRRT—RIE, ZOD/IIAT—RH ZDOI I VIR EINLH o/
BEICOHMEAINET,

FUE6.1 20—/ )L VNC /¥ T—RDRE

1 /etc/libvirt/gemu. conf ADEREA FEBDLOIICEELET:

vnc_Llisten = 70.0.0.0”
vnc_password = "/V.X 7— N7

RADINSA—FTlE, VNC ZFTRTDAVY—TA AR LT (B—HILEK

ZANEZFTRL) RRAL EHREZIFTITEEIEELT WET, 2 DHD/NS
A—HTIFNRAT—RZZELTWET, NRAT—RICRETRELRZRRKORIIE
8 XFETY,

2 libvirtd #EEEHLET:

rclibvirtd restart

3 REAXEBRITIEHNSEEIL TV ZTARTD VM F AN ITDOWT, BifgE % 1T
BRWEYT, VM T AN 2B LAVGE. VNC #HFEFDO/SAT7—NK SREEZ
AMEIhEFHE A,
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F 62 VMITI,EED VNC /NI T—RFDRE

1 FFTETERDOELIICLT, VNC EZITRTDAVY—T7 A AT LT (B—AIEK
ZNEIFTAL) 2L EREZIHTTRLIICERELET,

vnc_Llisten = 70.0.0.0”

2 ITA9TVM T AN D XML EBRET7MIVEREEET, F2eDBITIE W £ @
%A% VM T AN DZRICEIBMZ T LIV FHAINEZI T 1YL BET
|& $EDITOR ZH T EEINAEDEFRALET, COBHMNHREINTULAW
BA. vi 2FEALET,

virsh edit W &

3 type='vnc’ EWHEMEIFo/- {graphics) DERAZIFELF T . =& A IETEL
D FORERTY:

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

4 passwd=/VXT7— N EWN) BEZBIL. 771V R ELI T4 TLE
TO/QXU—F“:EQEE E.[ﬁgfd:%jiwﬁi“i 8 Y?Tjo

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

5 libvirtd aBEEFLET:

rclibvirtd restart

6 REEZEEIZRIMNHEEIL TV IRNTD VM F AN ICDOWT, Bilggh% 17
BWEY, VM 72k ZBiEELAVEE, VNC EinFD/S2T7— FREE
BMEIhEEA.

BS: %1571

VNC 7ORINVIERLATORN I EFEZLNTVWERA/NRT—RI BS
EINTERINITHN . WEBEIBSIEIN/NRRAT—REBESEO @hH%
EZTRIENTERGE N RAT—REEFTEITCLEVET, ZDH. TLS/
SSLZFAT2M. £ LLIE SSH b RIVERERTZED T VNC =FIH
ITBRIEEBEIDLET, virt-viewer ¥ Virtual Machine Manager DIE AN,
IN—23> 2.30 LAFED vinagre T ZENOmADARICHIELTWET,
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6.2 VE—MERDRE

Libvirt DRERFEADIBED 1 DI EHDERSB)E—NRAMLEIC H5 VM
AN —IREIEBTEDEVOMENHYET, COETIK, JE—IMSERTE
B2ENCFTBEHD G—NABLPISAT UMD FREHFEEHIALTVWET,

6.2.1 SSH ZfIALZVE—FrRIV (gemu
+ssh)

VM KRR M —/N ET SSH O Y RIVEFIA LY E—MERETRIGEIE.
SSH O ZIHT T B/ EL T ETRATEEIZTTLET . ZhEh SSH
F—EVHIEEIL TSI E (resshd status) &, SSH H—E RN T7A4T7 o4 — )L
THAMNTWAIEAREEL TLIEIW,

SSH EfICH 21 —HERALE. EEBYDI—Y /T —T&, R—IvyPay
ICEBEDTY,HLE 6.1.1.118 [18—3Ivsave IV —THREEAFIALE
UNIX Y7y haIFDT7 I RG] (47 R—2) HBFH<IZIV, tux TDHE
#= (gemutssh://tuxsIVname;/system) |(LENBFICERTE3 £ DT, Libvirt {8
TIEFITAETRODLEEIHYEE A,

SSH ##H T gemutssh://Z2 —#E0> X 74 OIIIEHREITLROIBE.
Z—YEIIRTD AT —READNTERELHYET /N AT—RAAHIK VM
RANG—/N ED "2 —14%/.ssh/authorized keys T4L O M)ICNBHEAE
JE—92IETRITRIEETEET, FLIE IE ISSH f#naE—] (B13=
SSH.: M EFIRET S5, T X)) T14HAR) 2BHHEIWN, IV VET
ssh-agent Z AT 2DEEM QR HETT, IHBELHICDWTIE IH Issh-agent 7
VRDER] (BB13%E SSH: MEZIRETZ81E, T EF¥21UT1H1K) 2H5H#<
JAc AW

6.2.2 x509 EEEARZFI ALY E—bMD TLS/
SSL 8% (qemuttLs)

TLS/SSL B5 S & x509 FEBAZIC L BEREE A 1T/ TCP ##tld. SSH 252 €95
SYELFIENEHE T, KIRERBIEICITEY) AR TYT F-. BEEN T b
AR DHZBREBETERD VM RA M —/N BB TLRIGEICIE. 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

JE—IHSD TLS/SSL #EmAF AT 256 EAMICIIFEDARICT TS
2 BOAVELI—YBDHFDBEEHFATHIEIBYET . ZDIFE. 77147
VM CEEBAZICT VA TERA—H%HIR T2 & T, BENIC 21— HIR
BITRITENTEFTFHLLIE 6.2.2.51 [7IERFIR (EFa)T4HEmDE
BEIE)| (60 R—) HEHMALIEIN, BB, Libvirt TIX SASL =7
L2 —HEREHCER L TWET, IBE5ICDWTOHHIE 6.2.2.618 TTLS
Vi eFIE U SASL ICEhRERBI T —HEREE] (62 R—Y) b5
HLTEEN,

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 A218 [x509 5478/ H—/REEBREDERK] (172 R—) DF|EIC
W>T H—/\EEBRZEA{ERR L. CA DEFARESLEEICT IV RAR—MNLET,

2 VM RARY—/N ETFEDEICAALTTALIN)Z/ERRLET:

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

TEROLIICLTEERAZEZI VAR —ILLET:
/etc/pki/CA/cacert. pem
/etc/pki/Llibvirt/servercert. pem
/etc/pki/libvirt/private/serverkey. pem

EE: STIAEA~AOF7/RFRICDOWT

6.2.2.518 [7VEAFHR (EF¥1YT1HDERBEIR)] (60 R—) Tt
BALTWBESIC GEAEA DT VAN FIRIN TSI E ZHERLTEW
TLEEEL,

3 /etc/libvirt/libvirtd.conf 77(J)L%A TTF49THX, Llisten tls = 1 %
HRELET, REHIEOo/S Libvirtd #HEEILET:

rclibvirtd restart

4 BEZETIE Libvirt (& TLS OB EEREAIC TCP R—k 16514 TRHLERIT &
T HMETHNIEL, I77MT7 04—V TERDR—MEFEVWTEIL,

EZE: TS Z28MELTO Libvirtd OFERE

Libvirt TTLS ZBWICLGE . —/\GIBAEA AV AN —ILTEILEN H
UFT H—/NEEAZENA VA M—ILINhTWaLNE, Libvirtd OFFE) H'k
BLET  F/ GBAEALTRLZIESICE Libvirtd DBREEINVE EARVE
ER

6.2.2.3 VS5MF VM NDREELERET A

DIAT Y MIEHRETEOBDOYI VT EDRD, 2577, SEBRERAY
AN=ILTBMENHYET, SEBAEEADIIRAZICDOWTEH. HDHOETIVAR—IL
LTLEIW,

1 A218 [x509 75478/ H—/GEBREDERK] (172 R—) DF|EIC
WE>TOSAT YV NEAZEAER L. CA DEFFAZEEEEICTIRR—MLET,

2 HS5APYMATREDEICADLTT LI N EERLES:
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mkdir -p /etc/pki/CA/ /etc/pki/libvirt/private/

TEROLIICLTEEREZA VAL LET:

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

EE: (AR~ DFIERFRICDOWT

6.2.2.538 [TV ERHIR (£F2) T EDEBEIE) (60 ~*—) TH
BALTWA LIS GEBABA DTV AN HIRIN TWNEIE ZHBL TS
TLIEEW,

3 FTEEDAVRVREAANTEIET . IFAT7 VN —N\EDERT AN 17725
ZENTEZT, FEED mercury. example. com \ZI& VM iR A MF—/8 D& RET%
BELTEIW Y —/N\GERAEZER LZIFERIL T2EBMRAMVRE AN
LEY,

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

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

6.2.2.4 TLS/SSL 2#B31LL 7= VNC ¥&imDBE Rt

IREFRTIE TLS ZF A L7 VNC il C<KAOBDY—ILTLHOYR—k Sh
TWERALEZIELLEDLN TS tightvne ¥ tigervne REDE1—TFT
(& TLS ADHIFITAHNT WER A BICEENHERINTWSEDELT
(&, Virtual Machine Manager (virt-manager), virt-viewer, GNOME VNC
Ea1—7 vinagre REMNHYET,

TLS/SSL 2FIF 93 VNC: VM RR M—/8 D8 E

TLS/SSL ZFIFA LT VNC DTS T4 aAVY—ILICTIERATSBICIE,. VM KRR
MF—/N BICTEREDREFEENVHETT:

1 BEVWDI7A4T704—ILT, WC H—ERZFEEZXT,

2 FRDLIITAALT /ete/pki/libvirt-vnc FALIR)EER L. DT 1L
IMNNSH L CREBRE D) v V% /ER LEY:

mkdir -p /etc/pki/Libvirt-vnc && cd /etc/pki/libvirt-vnc
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Ln -s /etc/pki/CA/cacert.pem ca-cert.pem
In -s /etc/pki/libvirt/servercert.pem server—cert.pem
In -s /etc/pki/libvirt/private/serverkey. pem server-key. pem

3 /etc/libvirt/qemu. conf Z7MILEMREL. FEEDEIIT/IRTA—F%EFREL
E3C
vnc_Llisten = 70.0.0.0”
vne tls =1
vnc tls x509 verify = 1

4 libvirtd #FBiEENILET:

rclibvirtd restart

EE: VM 52 OBERICOWT

VNC D TLS :REIE VM XN OEFIFICOHEEFRETT, TD/oH, 5%
EEEBRITDHRNOEENIL TV T RTDOYIVICDOWT, BEFAITHAD
MWEHIHYET,

TLS/SSL 2§19 VNC: V5147V bDRRE

VAT MUTH B —DERIZERLEIZAT VN TR TTT REH
BE/RIZANIC, X509 DU ZAT UV NERAEZERE TSI ELITTY, HR—rIh
%%&27547 bk (Virtual Machine Manager, virt-viewer, vinagre) IdZN %
Nal~DFGFTICEIAE A#BE Y 2{L# A TI Y. Virtual Machine Manager &
vinagre [ICDWTIE. £ —HICHEHA §52 AT LALKDREZEE T 25
EA—HTEDIIREZRE T S AN A2 ICA>TVET,

Virtual Machine Manager (virt-manager)
DE—NDRAMIERKT BICIE. Virtual Machine Manager (X LT
6.2.2.318 [VSAT7VMDREEHRET AN (57 R—Y) THEALTWS
HREFIEEERITIDLENHYET, VNC OV F147 >V MERAEICIDWTIE,
TEDTALIMNICERELET:

YRATLEFRTHEAYTZAMAZEDEE

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

BEDI—HYRINMERIHAEREDEE

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

virt-viewer
virt-viewer IZIZ AT LRAKTHATZAAED HBAALMARIN TV
HA:

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

vinagre
AT LK THERATRIAEDHE

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

BEDI—YRINMEAIHAREDEE

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

EE: (AR~ DFIERFRICDOWT

6.2.2.518 [V ZAFIR (EF2)T1EHDEEEIE)] (60 R—) T
INTUVWBARBICHV GEBAEADT I ERAEZGHIFRLTWBIEA LS
W,

6.2.2.5 77 ERFHR (LX) T1EDEEEIR)

FNETND x509 FEFAEIL 2 FBEBOBMMOOEHRINTVWET, 1 DIEAFE X
NBERIEAE. £ 1 DIIHBRTT VM7V MEIBEAOEREFR 52
TERAIAITAROZEDNTEE T  ZDLOH. VATV INDIEREE MBREBOMm A%
FOIEDNTEZI—HTHNIL HTE VM RAM =N IC TIERATESRIE
ICRYFET, — A —/EEBAEDYEmADEMMNEE>T W, EART IV
TE VM RARMN =N (IRYTETIENTEE T, CDLOR ZEAHSHDH D
BEBMBEITDWTITES L IFREICTIERAINA W L5, FIRA1TRd 0
EA’DHYFET  BREBELRATRZELTUL. BI7MILIC LT/ A—Iyiavick
77 RAGIRETEIFENHYET,

KVM Z# R L7 R781E



H—/EEFA
H—/\EEEAZE (X QEMU 7O AN SHEMAAL CENTEZHNELHYET,
openSUSE Tl&., libvirt V—ILASiEEIIN2S QEMU 7O D fFiE
i root BoTWET, FD/H, root NEFAES FHAHALIENTEN
. ZNTHOEWDTEICRYET:

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

/etc/Llibvirt/qemu. conf 77/ )L ARELT QEMU O 7OCRAFAEEEE
BLABESIR. ZNICHHOETHEI7IIVOMEE % SZETHINEHIHYE
3_0

SATLEETHEATZIS(7 MK
AT LARETHEATIRIZAIVICDWTT IR EHIET 3ICIE, BED
TI—TIIR L TCHRAHAAAT IV RAEEFATDEIICEREL. TD AV /N—F
IDEIT7AINETHFADLENTEBLIICLET, FEED FITIL Libvirt
JIV—T% EKL. clientkey. pem Z7(ILEFDE FT4L UMK LT,
Libvirt OFFE N —T %R ELTWE T AEEAITROIERELIIEERE
TI—FIUDT I EADEFINLWEDITARYF T, &FEIC tux & Libvirt
TI—TIBINTBIET, tux BB I7MIVICTIER TEDLIICKRYE
ER

CERTPATH="/etc/pki/libvirt/”

# libvirt I —TDIEK

groupadd Llibvirt

#t 21— root &I —7 Llibvirt ICRREEARE

chown root. Libvirt $CERTPATH/private $CERTPATH/clientkey. pem
tR—3xvavDRE

chmod 750 $CERTPATH/private

chmod 640 $CERTPATH/private/clientkey. pem

t 2—4 tux 2JIL—T Libvirt (JB0

usermod -A Llibvirt tux

WEDI—Y7EFHERT I E
VM Z 2N DTS5 T7448)0A0Y—ILICVNC BATT7VERTEE, BHE1—
YREIFDISATVMNEBREIZ, A—FDHR—LTALIRNJLLTD 7/, pki I
BEEBLTHMDELIHYET NSO SBAEZEEFRTS VNC Ea—T7RET
S HEBED/NN—Iv o a VAR LARWMERAIIAR>TWS O, 2—HAID
BEETHBEEI MMEOI—FIC ZHARONBRVWIIRETIDLELNHYET,

HY—R{DSDT /R HR

BEETIEE VA7V MBI RS54 T7V MEBAZAEE I N, TLS FHEH
BAWTHEL2TWS VM RRAMN—/N (TR L TERAITRWET, 2078, T —
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NBIT SASL 2RI L7 BIND Y —/MAEREE A 1T D T ENTED LI
TWET, LI 6.1.1.318 SASL AF|H L7z —ZE/NRT—RTDER
EE (49 R—) & BFm AT,

F7-. DN (554; Distinguished Names) DFRTA M) A NMEREEFIBLT, 72
TRFIRZITRIZEETEXT . ZDHFE. DN O—EICEN N V54T VN
IO ERTEDLIICRYET,

FFAI9 % DN 2—EITEBMT BICIE, /ete/Libvirt/Libvirtd. conf 774V A
D tls allowed dn list ZERELF T, CDETIXTIILRA—RICLBIEELH
BECTY . BB AEIEELRWGEIF TRTOERIMEEINGZEIEFREL T
7230,

tls allowed dn Llist = [

”C=US, L=Provo, 0=SUSE Linux Products GmbH, O0U=%, CN=venus. examp le. com, EMAIL=x",
”C=DE, L=Nuremberg, 0=SUSE Linux Products GmbH, OU=Documentation, CN=%"]

SEEAZICENNTWS DN #RR9BICIE, FE2DaAY Y REAALET:

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

BB BREABELLEHEIFITERDOLIICLT Libvirtd =BEELET:

rclibvirtd restart

6.2.2.6 TLS Y7y b EFIR L7 SASL IC&rhRfErpE
21— BRAE

6.2.2.51F [/ RHIR (EF2) T/ EDEESEIR)] (60 R—Y) TEHNN
TW3 FIETISATYMIDIR—IvavaREL, BENICI—YHIEEITA
D ZEIFTEFIA, TLS CEEMARI—YRIAATAIIEETEEEA, L
LA s, Libvirt TH—/NAITOI—HEREI ATV ZWEE, TLS IC SASL
(Simple Authentication and Security Layer) #8119 52T, BEFEHNLI—
YRR T A EIXARE T aF LW R EAEICDWTIZX 6.1.1.318 SASL
ERMALEI—FRENRRT—RTOEREE] (49 R—2) HHFTAHLIEIL,

6.2.2.7 STV a—F4> YT

Virtual Machine Manager/virsh 53—/ TEARL

TECDIEFF THERZ TR > TIEELN:
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T7AT IF— I TR—PEEVWTWETHN? (B —/ AT TCP R—bh 16514 %FH
WTHBELHYET)

Virtual Machine Manager % virsh Z&&IL7c2—%ho, V547V MNERE
(GIFRZEBE B EMER) 2HAMBIENTEDLII BO>TVETHM?
H—NDIBAEICENINITLEMNAM % (FQDN) &, ERIFOTEIEMRN
A4 %& (FQDN) 2RI TE m?

H—/AITTLS BEMITR>TWETH? (Listen tls = 1)

H—/NMAIT Libvirtd #BEEILELEHM?

VNC £ h* k93

F9'1d Virtual Machine Manager ZFfIFBL TYE— MDY —NITEHGTIE 0 E
IDVEREEL T LIV BREACERTEXZHGEIE FRDLHICLTH—1ED
RIETIVTTLS AEMEINTWABZEE#HEELET ., FROHIZRIEYI VD
ZFD Tsles11] THBH5EERLTVWET,

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

TEDOIIICRRIINTULWARWGEIZ,. ZDOII VT TLS #ZAMWEINTLAL
EWDZEIRYVET, TLS Z2B3MEL THEEIL TKEIL,

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

6.3 VM KA M—/8 A

Libvirt ZF B LTI/ —NAHITERT 2I12IE, URI (E—&IRHEBF;
Uniform Resource Identifier) 218 € 32BN HYET,ZD URI (F virsh &
virt-viewer Z¥ BT 3 HE (7z72L VM RRAMF—/\ £ T root ELTEELT
WBIBEEREET) ICBEE#BIEH. Virtual Machine Manager TR EILIG
CTEHERLET, virt-viewer DB E IR/ ATA—SFELTHEETHIENTE
%9 (f5l: virt-manager -c qemu:///system) A%, #fk URI D fEF &Y S5 745
WAV I —TIARATITRIIEEHTEL T, 5 L<IE 6.3.218 [Virtual Machine
Manager ZFIF L/-#EHRDEIR | (66 R—2) ABHALIEIN,

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

0 NAIR=NAHYEIBELET, openSUSE TIE FED/NA/R—=/\1HFDH%E
HR—MLTWET: test (FAMNEDH I—), gemu (KVM), xen (Xen) , &
B.ZDNFA—=FIIHEATTY,

0 JE—IIOERATAIBAE. CZTTOMLEEELET. FOMNIL
I UTOWTNAAEIEELET: ssh (SSH M RILIREHTOHEER:), tep
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(SASL/Kerberos 525EAF A L7= TCP ##%), tls (x509 SFEAZAFI ALY
SREEfTED TLS/SSL BE S 1b3E#)

©® UE—IMOERETAIBE.CCTAI—HREVE—NDERANGE IBE
LET. A —HEEBELARWESIK, ATV RERVHE LA - D 2—H'4E
(BUSER) WML NFE T X LLIETEEEEFTAH LIV, TLS #HEHRDIHE. K
ANZIE x509 FEBAEZE ALK AMNEE IBELATNIERYER A,

O  QEMU DNA/NR—NAHITEHRLEIELTWSBIBE., 2 BEDEHRIA(TS
DIENLWT O EEIRLET RERT IV ZRAME BIFLIEZWGEIIE
system &, FIRIN/ZT IV EREEE LIzWEE(E session Z1I8ELE T,
openSUSE Tl& session 7R HR—KLTWRW8, TOXENT
& system 7O RADIH%=ERBALTWET,

N/ N—/ N1 DIERE URI )

test:///default
A—ANDYTI—FANANR—=NAHFITEHRLEST . TANBITER AR FETY,

gemu:///system
A—AJLRRM ED QEMU NA/R—=NAHIZHEHGL, TE2RT I RME
(system ¥147) #ESLET,

gemu+ssh://tux@mercury. example, com/system
1)JE—N®D mercury.example.com /RA M EIZHD QEMU /A 78—/ A Hf(Z
B LETERIE SSH b RIVENLTITRVET,

gemut+tls://saturn. example. com/system
I)JE—R®D mercury.example.com /R AN EICHD QEMU /A /8—/ A 4(Z
R LEd . 3/ TLS/SSL =N LTITAWE T,

SHEMCIEEBICDOWT EELLIE http://Libvirt. org/uri.html (2% Libvirt
DRFAAVT—2avmBHmMH<LEIL,

#ES: URI ATOI—H'4

Unix Y7y  NEREEZF B 256. 1—4% /X AT7—REREEP PolKit % {8
THENEIMEDLST . I—HFREEBEITIRELNHYET ., ChiL ITRTD
SSH LU A—HIILEHKICHTIEFEYET,

SASL REE AT 2384 (TCP 7k TLS ##k) . TLS EHmTEMD Y —
NEFREEZ TR RWESIE. - RAIBEITIVEIEHYEEA, SASL D
HBEIITAALEI—FRIIFERAINT, 2—RE NRT—REFEIC
ShbonasIEllRYEd,
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http://libvirt.org/uri.html

6.3.1 FEHEL—FICHTS [ RFAL] FO
2

EioEBY, QEMU NI R—N1HFADEKIL, 2 BEOOMNIIL (Y
a3y BLV VRTL) TRRATEEY, By ray ERIEv47v6700
ZL EFRICHERR CENME T 2E DT HIBRAFEIET S (USB/PCI 7 /X1 RDEY
T RERYRT—VDEREDNTEARNo/Y, Libvirtd ICRTBVE—IT7IE
AN FIRINAYLET) #E L. EICTRIMTORBIUICHALET,

VAT b EGE Y — /N DORBIICFIR T2 DT M TO FIRIEHYFE
A, root DABTIERATEEY, LHLAHS, DAC (Discretionary Access
Control; EE7 VX&) RSA/3% Libvirt (BN $52& T, 3EKEEL—Y
WK LT T RT L] POEREHFATES JOCRYVET, [VRTL] PUOER%
tux ICEFRI 9 3ICIE, FEEDELIICLET:

FM 63 —WRI—tICHTE > IF74L) FOEIDFFET

1 UNIX VT yRhE&RBLE7V2REFAIIE, 6.1.1.1318 [/X—Ivyiaved)L—
TrRBEZEEFIBALZ UNIX V7Y N7 72 ZH#] (47 R—2) TR
INTVWET, SEOHFITIE. libvirt tE Libvirt ZIL—TROTRTOI—
I LTT I EREFHFAIL, tux A—HEZDTI—T DAVN—IZLTWET,
ZhUZ&Y, tux A virsh % Virtual Machine Manager ## L CERTE3
SOTRYFT,

2 /etc/libvirt/gemu. conf Z#REL. FELDREER%= THLET:

user = "tux”
group = "Llibvirt”
dynamic ownership = 1

ZNIZEY, VM TR & tux TREIINZIDICARY. FAMIEYHTEN
DY —R (IRETARV7E) &, tux TPIER/ZEE TEBIIIIRVYET,

3 kvm =TI/ L T, tux ZEIMLET:

usermod -A kvm tux

ZDFIRIE VM TR ZRENT B/ DICHERT /RA R /dev/kvm (7R
TEBIIICTBHOICBETT,

4 211 libvirtd #BREILET:

rclibvirtd restart
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6.3.2 Virtual Machine Manager ZFIfL 7%
EmOEE

Virtual Machine Manager TIZEEXNRDTANTD VM RZAMNF—/V (I L
TER ZFALEFT. TNTHOEKICIE. TORANTREINTVEZITRTO
VM ZZKN BAEFNET BEETIX. O—AILDRAMITTREHE N EENT RE
I, BEINICERIN/OREBICRYVETS,

FTRCDEREFADERIL, Virtual Machine Manager D XAV 714 Y RIRIC
RIAINFET, BHLRERICITNIBR=ZATRT—IBRRIN. ThEHTIET
BHREICHBVM T AN D—EBZREALLZVITVEZELZALZYTZIENTEET,

| IERIZT L — (JRE) TRRIN. Not Connected ELTENAMT IFSNE
T IEMCTY TN ETROIMELIEARY V% g ZETRIRIINSD
VTFRANAZaA—DS [Connect] %BIRTBIET HEiRTHIENTEET F
= BLOVTHFRAMNZ2— D5 [Delete] %BINTBIETHIBRATRITED
TEXY,

Fio: B okHmOiEE

B EOEGARET DI TEZRAEHATE LAV S, FTLLER
AR L TRER/NSA—I5ZREL. ZTDH% HW] ZODERKE HIRLTL
W,

Virtual Machine Manager TH LW\ &R ZERNR T 2ICIE. FEEDFIRTITAWE
ER

1 Az=a—hS [File] > [Add Connection] %EIRLET,

2 IRANDNAIR—I1H% [Hypervisor] TEIRLET ([Xen] /i
LRQEMU/KVM]T) o

3 RICEHZDYAT% [Connection] TEIRLZE T, Virtual Machine
Manager ZREILTWAHRANBEILERT 2581E [Local] %:&IRLET,
DE—MERDOHZBEITVWITNHOEEIRLET FELIF 6.218 Y E—MEHROD
RE] (55 R—V) EEFHMLIEIW)

4 VE—NEFEDSESIE. [Hostname] \IERFRDRANG A 1 —40Y)
E—hrERRA DN OEATHEELET, SSH EHvO—HILERDBSIF. 21—
HEERELRITNIERYERA,

KVM ZH# A L7 R781E



EE: 13— YRDE\EEICOVWT

TCP % TLS TOEBDIHE. I—FRE2IBEITIVLEEHYIEA, IBEE
THROTEEBRINI T, 1—HLIF0—HILER SSH #EinDIg &I 15
ELRITNIERYFETAIBEAITRADLAWZEIE. BEEDI—Y root HME
A3InhZxd,

5 Virtual Machine Manager DEEIFFICEHA BENICEMEINRVELDIC
LWz &idk. [Autoconnect] DF v %N LET,

6 =&1&IC [Connect] 4 & RETT T,
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AN—YDEH

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

kB> b: CD/DVD ISO 1 XA—Y

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

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

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

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

A=Y DEE
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7AW AT LDT 1LY N ([dir])
AA=TT7AINERBT DT L IN) EIRET B HETT . 771)LIE 3t
5T BT1RIFR (raw, gcow2, ged) DWLWFNH, £ LLIK ISO 4 X—
T ENBATEIENTEET,

IR T 1 AT INA R ([disk])
MBTFA RV AN —VELTERTZAETYT /A—T a4 avid. 77—
L ISBIMLEERY) a— LIS L TEER LTS,

ERI7A—<yNEATOVIT AR ([£5])
T7AIWVRATLDTALIRN) AAXA=D 771V ERETZTLIN)) &
BUCAETNN—T42aV%58ETBHETT HE—DEWEL, Libvirt
DT NRNAZADI I MNaflfHT S, EWDRTT,

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

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

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

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

or OSF disklabel

Building a new DOS disklabel with disk identifier @xcl15cdcde.

Changes will remain in memory only, until you decide to write them,
After that, of course, the previous content won’t be recoverable.

Warning: invalid flag 0x0000 of partition table 4 will be corrected by w(rite)

Command (m for help): w
The partition table has been altered!

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

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

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

RIVFIRATINA R (Lmpath])
BERTIETILFIRZAADOFKIE T AMIT L TEEDT /N1 R &E|Y
WUTDZELNTEZHA, Libvirt BOTILFNRRFNARAEVER LT
Y, BRELELYTBIEIIEHISLTWER A,

FYRT—=0 EDRBET1LIKNY (Lnetfs])
7AW RATLDTALYIRN) (ARXA=2T71IVERBETET4LIMN %
EBETDHE) ERALAET. RYNTI—I EDTFALIRN)EIRELET,
T7AIWN AT LADTALIR)EDEWL, Libvirt BAFXAIZ2DTOV N
EHIETEEVNIERTT, ORI NFS & glusterfs ICRHELTWE
ER

SCSI RRNT7H T4 ([scsi])
iSCSI =4 v hDIFEERERIC, SCSI RANTY SH%5ERTBHET
T BB IDFEEFNETBIHEIE, /dev/sdk DLH VT ILREFN
ARG DR TIEL, /dev/disk/by—*x DLIRFRDT /N1 2L %(F
BI202EHOTT, INIEHIEDARDIFE. T/ 51 ADEHIRRIC
SO TRBINEDL>TLEIAREMY (Fz&Z LT /N1 A% BINL-YEIKR
LY LGB BRI B> TCLEDAREN) 57D TY, b,
iSCS| 7—IL EITRY) a— LA ERR T BHEEIL Y R—hIhTWEHEA, £
DRHY BEEOHREI=YIES (LUN) AR ar—LERHLLET,

S X1 T1DEREH

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

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

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

Virtual Machine Manager Tl&, AL —Y R 21— LET—IVEEEBTEDIC,
TZ2T74ANIRAVI—TIARTHZBAMN —IR—IvERELTWET . Ch
ERIATBICIE, EHABATHOYIRADEGRIVERLT [Details] IR
5 MELLIFERAENASANRRIETHS [Edit] > [Connection Details]
ERERLET, RRINLVAVRIUT [Storage] 97T =RIRLTEEIL,

74 IL(F)

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

7.1.1 ANL—IF =)L DiEIN

AN =TT =V EBINT 2IC1E, FTEROFIETITARVWET:

1 ETFDBICHBTSRABD VRIVEIRL, [Add a New Storage Pool
Window] =REZT,

2 91 [Namel WMTRRIAIEELET (FAXHFDIFN " -"DEELEES%
FMEATEEY) HEWT [Typel TV, [Forward] #RLET,
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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 BWTRRINDZVAVRITIK, REAFMEREIEELE T AOTARE
F—HIF, ERRLEDELTWBT—ILDFBEEICL>TERYET,

L AR —SF— L %3810 AFuT 22
BRTRBT VAL~V IHET BRI — I OBATEEEL TS,
=9 hrR M) [malibllibvirtfimagss/my_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]: BETEDT 1L UM EBIRLET,

Ldisk:] 54T DBE

« [Target Path]: TI\A R%ERIFTET4LINIERELET, &
AEDISEE BEETHD /dev HELIA BICARVET,

« [Format]l: TINARADIN—F42avTF—TIILOEREIRELET,
IFEAEDIZET Lauto] (BEN) TRIBEREMETSIETTY, £
NN DIFEIL, parted -l £FE1TT2 CETRRINZ—EHNIDS
FRERELTLEIN,

» [Source Path:] TINAA%EIBELE T, & ZIE TITIE /dev/
sdf DEHRFER TIEAL, /dev/disk/by-*x DR T FEELTHL

A=Y DEE
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CEEBBOLIET, CNIIETEDARDIBE. T /3 2D FHIRR
ICE>TRBIDNZEL>TLESIHTEEM (& AILT/NNA R %8 L
YHIRRL 7Y LB EIC. BRI E Lo TLED I EEM) B H D7D
TV, T/ IITRTARI EDIR—=F 423V TIIRL TA1RIE
hE RbI/NR2AEEELETT,

« [Build Pool:] ZDHT>avmBEIRT 2, T/NAAD 74—V h
EEAETRWET BB, IOATVavaRIRTHE . [WRD T/314
2UBFERETEZIETOT—INRbNET!]

[fs:] 5147 D% &

» [target Path:] VM IRAM Y —/S DIT7(IV AT LRNT, YTV K
TBAE (XIVMRAVN) BIEELE T,

o [Format: 1 TINARDIT7AIN AT LR ATEELE T, BEE
auto (B &) CRIBEALKEMET SIS TY,

« [Source Path:] TINART7AINDIIRREIRELET, /dev/sd¥
DEH oKX T, /dev/disk/by-¢ DLHIRFXTIHELTK
IV, ZNIFFIEDIIIIBELTLEDI & T/ 2D IR IC
SO TEFNEDLO>TLEIFREM (F2EZUETT /NI RA%EBM LY
HIBR LY LIS EIC. BRINZE Lo TLEDAREN) B’ H 37T
ER

Uscsi:] 917 D%E
VM IRARNY—/N ECFEOOARVREANTEE . MERT—958DHT
EDTEET:

iscsiadm --mode node
LEAERTIEE, FREBDLOIBREATISCSI Ra—LD—ELNHAIN
&Y. AFTREL TV IBADIBERERTY
IP_7 KL R :PORT, TPGT 4 —4%w h4&_(IGN)
« [Target Path:] TINART74IUDEZENTWS TALIRNEIRE
LZ9d, /dev/disk/by-path (BEE{E) £7=i& /dev/disk/by-id @
wWFnhhz IBELZET,

« [Host Name:] iSCSI H—/\DRAMEZZF/ITZ IP PRL A% F8E
Li-a_o
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+ [Source Path:] iSCSI D¥—4"v & (IQN) ##HELET,
Uogical:]1 9147 D&&

o [Target Path:] BzDR) 21— LTI —T&=FRATBHE. I
BEDTNAZRNREAALFT LW LVM R)a—LT I —T
HERR 2% A, /dev TALIRNIARDTINAZAT7AILD 6,
ZFOBETHEELTVWAWTNARELZEAALET,

o [Source Path:] BiEDOR) a—LY I —TAFEHTZEEIE @1
AALFEAFHFLWR) 2a—LT IV —THERTDBEIE. 22T
A% IBELET,

o [Build Pool-] FiLWRY 2a— ALY I —THVERR T BIRE D H
FIviEANET,

[mpath:] 54T DBE
o [Target Path:] <IVFINZADM L. FIARTEERETD VILF
NRATNAZEFALTERT ZHZEICRONTWET , ZDH),
ZITIREROXFAEEELET (HEBELARVE, XML /¥—
Y- I5—%RLET) R THEATILIRIEEHYEEA,
Lnetfs:]1 917 DBE

o Ltarget Path:1 VM IRANF—/N DT7AINT AT LETD ¥V
PRAVIZIBELEY,

e [Format:] Xy NI—0 774NV AFLDTORN I AE FEELE T,

o [Host Name:] ZYNT—I 774 IV AT LBERETSZ H—1D
IP 7RLREIEIEANEEZADLET,

« [Source Path:] 4—/NLETRELTWSTALIRN) % FEELE
ER

[scsi:] 947 DG E

« [Target Path:]1 TINART7AIVEELT1LIN) & IBELET, /
dev/disk/by-path (BEE{E) F7=lE /dev/disk/by-id DWLFHh
ZEELET,

A=Y DEE
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« [Source Path:] SCSI 7H THDEZIMEANNDLET,

3 771V R

DE—MOSIBELTWBIES. [Browse]l MYV EIBY Z&ICLBT7M4ILT
SOFIFFIETEEZEA.

4 R1&IC [Finish] 109 & ANL—IT—ILADBMD TADNRET,

712 A==V DOERE

Virtual Machine Manager D AL —I X —T v TlE, T—ILRIZRY 12— L%
ERRTBZENTEDS IFN T—ILRDR) 12— L%EHIRTDIENTEET ZD

I, —BRICBEED AN —Y T — L= EE LY [BABICHIBRLZY TS

ZEETEFT B, T—IVOEKRZELLETBFEIE. SUSE TIEHR—ML
TWEHA.

7.1.2.1 7= DRt EFIE, BLTHIBR

AN =T =L DO#EEIL YV E—IDSEELTWSIHEIC VM KRN —/N £
IKEEE SNTWAT7Ov T NI REBINTESLIICT 20 ARINTLS1
BT, HEDT—IE)E—IMS—BHICT /A TERVLIICTRICIE R
M—Y IRX—VvDETBICHBZEIEY—V%ILT [Stop] (F1k) IETLE
IV ABIESIN =T — I [State: Inactive] (IREE: EER) &L TEIA M IF5 N,
—EXRTTIRHKBTRRINET BEETIE FHILMER LT —ILIE VM KRR b
H—/\ OEEIFICHEITHIBT 2L ([On Boot]) 72> TWET,

NI O>TWBT—ILAFRE ([Start]) L) E—MDS BET7IVEATESLD
ICTBICIE AL = R—D v DETBILHDIBBERY Y L TLZIW,

i T-ILoRBEERINLR) 2—LOKERRER

T—ILHS VM T RN ICEIY Y TON R 21— Al ZDT—ILDIREE
([Active] (B%h) F7=i& [/nactive] (&) ICBEHS T, &ICH BRI BERIREE
ISV ET, T—ILOREIK, YUE— MDD BET, VM A AN TR 2—L%
YL TONDINEINEFICHELET,

TR L TIEAMICTVERATERWEIICTBICIE ANL—IFR—JvD
ETFBICHBaLyd—BIDRY V%G ET [Delete] (HIRR) HTROITE

KVM ZH# A L7 R781E



N TCEZXTHIBREEMMEINI=T—ILICHLTOAERETEET, HIRRDEE
Tld VM ARARF—/N ETYIEBMICHIBRINZUEEIN YT B &3 4L,
T—=ILDERELITDEIBRINET, TTHHFICLVM RYa2—LALTI—TR—2AD
YV—ILEBIRT AL RIGEICIEERELTEEEITA>TEXL:

B&: AN —ST—IL DY

O—2/N®D 774N AT LT 4LIR)P A=A IN—T1>3> O—HIT 4
29HR=2ILTI=T—ILD BIRIZ. ZOEET VM Z RN ICEY B TSR TWY
BRY21—LIC L TIIMRLIDYFEA CLRIEEDLSTHETEZED),

—7. iSCSI % SCSI . LVM ZIL—F%RyRT—ITRBEINTWET(LIb
) DIFEIE. T—ILDEIRINEET IV ERARTREICARYET R a—LFNEH
M HIBRINAL<TE, VM IRAMF—/N TIIZRODERICHLTTZ VRS
DIEFID TR D DT,

iSCSI/SCSI #—#vh ER XY NT—ITRARAINTWBTALINITI, L
W= ERCERETER LY, RAMIDI AT LIS IV NLIY 7O
ALY TBIET. BET7IERATESLIIIRYET,

LVM Z I —TFER—=I L= T—IL DB EIE. LVM T IL—T DR ENEES
N3, FAN AT LALETIREENSEEINTLEVWE T . R EIXETTS
ZERTEY, 7=V EICEELTWALTORY a—AldEKbhTLEWET,

7.1.2.2 ANL—IF—=IADRY) 2—LDEN

Virtual Machine Manager Tld, ¥JLF /X% iSCSI, SCSI D F—I)L%&[R<2E
TDARN—VT—IC /LT R 2a—LEEHTHIENTEZT . NSNS —
W EDRY)a—LE LUN EFEREDT, Libvirt HhOERTZIEIFTEEE
Ao

1 FHLWRY2—LlE AN —IIR—IvEFIBALTER T I ENTESIED,
VM ZZM ICRHLTHLWT NA R&BINT BRICEER T2 ENTEET,
WIFNDIBETE. [Storage Pool] % #EIRLT [New Volume] % #EIRLZE
ED

2 TTRFAA=ID [Name] (%R0 2HEL ALV DFR%E BRLEY (&

. SUSE Tl raw, gcow2, ged 1 A=Y FREYR—MLTVWET) A XA—TD
BRI LVM T —TR—ZADT— I DB EICIIREFRETT,

A=Y DEE
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XI5 [Max Capacity] (KRB E) #18E L. MIHPRAET Y B THEE 1
AEI/ELET . CNODEICH L TERBEERET HE. TNUE AN—2 1
A—=T 770V ERENZHRICARY, BEITSUTHA X %IRRT 91 TDR
Ja—bLAEEHRLET,

3 &l Finish] 38 3 & R) 12— LDFERIRIYVET,

7.1.2.3 ANL—SF— oD RY 2a— LD YR

RYa—LDHIRIZ AN —S Y R—IV v TOAERTDIENTEZTT, HIBRL
T=WIRY 21— LB BA T [Delete Volume] %3ZBAT <123V, H&lE [Yes] %17
LCHESRATADE, RO BRI TRbhET, Ad. COMEEEF AT BHRIC
IEFISERZ > TLEIW

BE: RY1—LHIBROBROERRICOWVT

R a1—LDYIRIE. B VM T RN LEML VM AN THEAINTWS
M EINMBEDLSTITRITENTEF T HIBRINAR) 21— LAETITBFE
X HYUFEtEA,

VM # 2k THRY2— AAERSNTUBHEI B, AR —ITR—TrAD
[Used By] 5ITHIRI g 5 ENTEET,

7.2 virsh ZfIBL7cAMNL—S D EE

virsh ZfIFT3ZET. AR YRIAUDDEAN —% BIBTEIENTEX
T, 2B, SUSE TIIRAMN—IT—ILDIERHEBEIX T R—bN LTWEH A ZTD
O ABTIET—ILDORAPEL., BIBRDIED R a1—L EEOMEEICRRELT
SMBALTWETY,

TR 21— LDEIBICFERTS virsh D2 7a<v U RIiE, FnFh virsh

help pool F7=ld virsh help volume DATVREETTEIETRRTRIEN
TZXEY,

7.2.1 7=IVER) 21— LD—KERT

BEMNAARARLTOT—ILERTTBICE, TROIAVYRERITLET., EY
EINTWBET—IERRLEWGEIEE, —all 7T 2avz BIML TS W
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virsh pool-list —--details

BEDT—ILICET2EHEMARTRTDICIE, pool-info 7OV REFIALE
CR

virsh pool-info 7—/L

BETIH. =N ZEIR) 21— L% —BRERTIET . HZT—IHLRHFEINT
WBETOMR)1—L%ERARTSICIE, FEeDIAYYRZETLET:

virsh vol-list --details 7—/

IREEEDO virsh AV RTIIVBEDR) 2a— LT AT FHINTWLWSEHED
HEHIRTTEIEIETEEEA, FEEDFIEAFIATDE T VMR~ TEH
INTWBRETDT—ILE, ZIDLREINTVDS R)a1—LERRTEIENT
REX

FUE 7.1 VMBI, —/N TREEIATOBLIN—F Y 12— LD—EF T

1 F91E XSLT RIS —RETEOHRBTTERLET 72 AL /libvirt/
guest_storage_list.xsl REDT7M IV ETRELET:

<?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:textd </xsl:text>
<xsl:value-of select="(source/@file|source/@dev|source/@dir)[1]"/>
<xsl:text>&#10;</xsl: text)>
<{/xsl:template>
<{/xsl:stylesheet>

2 FTEEDAYVREVIIAHNTEITLET . BABUTOAHIE, £ TDOT AMD XML
EEZNEEEDIZAT (/etc/Llibvirt/gemu) ICIEE LTWBIBEDHITYT, F/-.
xsltproc 7O7 S ALl Libxslt /vy —SRWIC HYFET,

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

A=Y DEE
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7.2.2 7—)VDREKEEL, BITHIBR

virsh DY 7TV REFIBATEIET,. T—ILOEEY E1E HIBRAREETHRST
EATEZY., FRDFITIE. FNTN POOL DERDET—ILZET=IE UUID ICEB
AT RITLTLEIL:

T—=ILDELE

virsh pool-destroy POOL

¥R TV oRBEERIN R 2—LAOKIRER

T—=ILHS VM T AN ICEIY Y TEN TR 2— Al ZDT—ILDIREE
([Active]l (B%h) F7=id [/nactive] (&) ICBEHST, EICHI A ATEER
REICRYET, T—ILDOREIX VE—IDSD BET, VM F RN TR
Ja—LBEEYYTONDINEIDLIFICHELET,

T—IL DY

virsh pool-delete POOL

BE: AN —YT—ILDHIRR

a—2/®dD 774 AT LT 1LY A—HIL/S—F1> 3>, B—H)b
FARIER—=2LI=T—IL D HIRIE. ZOREETVM RN ICEIYYT
S5NTWBRY1—AIL WLTEMELIHYEHA (LLFIEEDLSTFIAT
xF9),

—7., iSCSI % SCSI . LVM ZIL—FoRyNT—ITRABRINTWS T4
LK) DA T—ILDEIBRINZET VAR REICKRYET, R
Ja—LZFZNBEHMNEHIBRINALTE, VM R =N TIEENLDER
IC /LTI RS BEFDRLRBHTT,

iSCSI/SCSI #—4 vk EXXYyRTI—OTRABEINTWBT ALY NI T,
FLWT—ILERLCERETER LY. RAMIADY RF LHDSY IV NI
Y T70EALEYTEBIET. BETIVEATERIIICRYET,

LVM ZI—THR—=R LT —IL DB E . LVM TIL—T DR EHHE
EEINBD, RAMN AT LALETIEEENEEINTLEVE T REIE
BT BHIEETEY, 7L EICEELTWW R TORY a—AldEKbh
TLEXWET,
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T—ILDORtA

virsh pool-start POOL

T D BEEFRREZE

virsh pool-autostart POOL

VM RRA M=/ ZBRFH LA BEMNICHABT LI —I0LET—IL
i =EEMICBEBRLET,

T—IL D BENFRIARRRR

virsh pool-autostart POOL --disable

7.2.3 A= F=IADKR) 2—LDEN

virsh TiX 2 BEEDAETAN =T —ILEERTD ZENTEET, 1 DI
XML DEENSEKTDHET. vol-create & vol-create-from & FIFALT
TRVWET.HI 1 Dl vol-create-as = FIALTAY Y RS /IRSX=4H
SER T3 HETT . BIEDAEIEX SUSE THR—MLTWEHADT, ZZTIE
vol-create-as YT ATV RNICDWTERBALE T,

BFEDOT—IVITRY) 12— L7%BINT 5ICE, FEROaAY Y RERITLET:
virsh vol-create-as POOL@NANE® 12G --format®raw/gcow?/ged® --allocation 46O

0 ARa—LEBMIRIEDT—ILEZERELET,

0 RJ1—LEZEELET,

0 AA—VDHARXBIRELET.ZDFITIE 12 FHNAMEIBELT WET,
FTNEN KM,GT OERFZMITEIET. FOANAM AHNAN, FHNA
MTISNNAMNDEBKRICRYET,

0 RV1—LDOEREIELFT, SUSE TIFIRTE. raw, qcow2, ged DEER
HEHR—NLTWET,

0 BYIIEERIBED/INTA—YITYE, virsh DBEETIE. BEIIGELTHAX
DRELIBRBRI=ZRAA—=D T7AIBEERLET, TD/IRSA—FTIE,
UM TEREEEAERELTVWET (ZDHITIE 4 FHNAMEEELTUHE
F) o ETNTN KM,GT DEREAMITEIE T FOANAMN AHNAIMNFH
INAMTINRANDEKRICRYET,

ZDNFGA—=FEIBELBWE HHPRETIIBEIZEZEIY HTRVWR/A—=Z 4
A= T7AIVEERTDIERYET  F FERANRN—2BD R a—L%
ERL=WEEIX, ZD/IRSA—HBERY 21— LDYAXE —F (ZDHFITI
12G) XHTLEXLW,

A=Y DEE
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7.2.3.1 BEEORYa1—LDOEHE

T=IIR) 2—LEBMTZEDED 1 DOAEELT.BEEDR)1—L4 %18
D EWIFENHYET HBELUAR)1—LIK TOR)2—LE BCT—IL
RICERRINET,

vol-clone DY 2 —LDEFTOF L WVFY 2 —ALDEEFT® -—pool POOLO

0 HBHITOBRFOR)1—LEZEELET,

0 FHLWR)1—LZZEBELET,

© [EEERED/ITA—HTY, Libvirt TIXT—ILEBBIMIC HIBFLE T,
INDIFITHRVZEIE, ZDNRIA—FE/ELTLREIL,

7.2.4 A= T = DSDRY 1—LDHIER

TSR 12— L%BEABICHIRT BICIE, vol-delete DHTIT Y REF
ALEY:

virsh vol-delete VMAME —-pool POOL

——pool IFEEBIEETT, libvirt TIRXT—ILEEEMIC FIETLET . ThdD
FLTDNRWBE B ZDNRSA—FHIELTLIEIL,

$&4: No Checks Upon Volume Deletion

R 2—LDHIRIE. BN VM 7 2N 2 EAS VM AN TEAINhTWS
M EINMEDLSTITRITENTEFT HIBRINAR) 21— LAEETITBFER
T HYFEEA.

VM AN TR 2a—LHDNFHEINTWSEHEIIZHIMT I, FIE
7ATVM IRA M =N THEAINTVWBL AN —YRY) 12— LD—EXK
R (79 R—=D) #TELZE,

7.3 virtlockd ZRIBL7=T1RI 771
nETAvIF 1 A0SR

TOVITINAZART AR 771 BHESE (OvY) 2R ETHIET, ]
D VM T RAIDSTOAVITINARRT AR T7AIVICEZRAFND L Fhes
ETBIENTEFT . ZNLUNCE B VM T AN % 2 EREILT LESLOA
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ERED IADRETIVICHLTRELTARIEBIMLTLED LHAREREA R
(T2 EETEET, CDEHEMAICEY, FRO7EREICL>TIREYI VDT A RIA
A=V ERBEBTD) AV ERSTIENTEET,

MESEALIR (L virtlockd &EMEENS T—EVAEIEILE T, COTF—FEVI
Libvirtd F—EVEIXBICENMET S 728D, Libvirtd B85y a g Eae.
libvirtd #BEEIL/LOR BETH>TH EIRAMIFT I ENTEET .
7z, virtlockd BEZEFEHLALOIRIGHEIE. BD BEEZBEETITHIENTE
FTDT. ZDFAICH IR AMIFTHIENTEZTT, ZOLSREHEAD M ED
TWETDT, virtlockd DEFAFRALIZIZETH>TEH. VM TR 2 BEH
IRIDNEFIHYEEA ,

7.3.1 iEsR DAL

RIET1 RV DREsEIE. openSUSE DEEETIFAMEIN TWEHA., WL
T.BEIHFICEEMICHEIBATELIICERETSICIE, TLDOFIEE EELET:

1 /etc/libvirt/gemu. conf 77 ML AHREL. FiED LOICEEZRELET:

lock manager = ”lockd”

2 FEEDATYRERTL, virtlockd T—EVARREILET:

rcvirtlockd start

3 FTEEDaYYREETLT, Libvirtd #BEELET:

rclibvirtd restart

4 2T LDREIFICEERNIC virt lockd 2B TALDICEELET:

insserv virtlockd

7.3.2 SR DB E

BEETI, virtlockd IZBFEVND VM AN ICREINIZTRTDT1 RV %, B
IR ALDICREINT WET,  F. BIE DR ETIE "EZENL" fElt
RIFAFERATELIICEREINT WET , ZhiE. VM T ZARD <disk> 7731 RIZ
BREIN, EEOIT7AIARRTT L THESEETRD EVWIEKRTT, & X,
VM Z Ak D <disk> T/RA ZBRICTFERDLORFBENEHNNTWSBIFE, /var/
Lib/Libvirt/images/my-server/disk0. raw Z71JLIC LT flock(2) NN ERE
HOHINFT:

A=Y DEE
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<{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 ME&7EIL. /etc/Llibvirt/gemu-Llockd. conf 77 I 5iRETS Z&
TEETDHIENTEET, ZDT7MILICIE, AXV MEIC LW ZEWTHY
FTDT,. IELEZBHEHLIEIV, BB EBLEREERMTBICIE, FEDELD
ICLTvirtlockd ZEHFHAAAIEIHED HYFT:

rcvirtlockd reload

R T1 AV SR DR EMEAICDOWT

SUSE Linux Enterprise 11 SP3 Tl3, fESEIZ £k (ETDRET1R7) 1IN
LTEREINET, ERIDT 1AV L TSRO AR ET DRI, 53
N)—2XNd FETT,

7.3.2.1 [AEEiRER OB

virtlockd OEEEDRETIE. [EEE] BieBIEEFERTALIICR>TVET,
CNIHREE 20D <disk> T/ ARITEREINT, EED 771 )L/ R RUTH
LT MR AT, EVWIRETT . EEDI7MIL/IAZAD, T LETRTD KR
ARSTIERATEDLDWEBRTRWEDIBEIE, virtlockd % TR HESE
fEl AERTALIICERETHIEETEET, CORETIL., BEREEEB O
FALIN)RIS. TARIT7AIVDIRAD SN T/ Ny 2774V % ERR LT
SR ARSI LE T, TD/cD. EBEDTARIT7AILDIRA TldieL /\y>aT7
AN L TSR AR ET DI EICRY E T, B e, 71 R 771 %
BOI7AIVD AT LD, fentl() ICKBHEERICH L TWARWLSIRIGEICE B
AR HEATY, BEmiEsEE L. file_lockspace_dir EWIBRET IEETSET
EDTEFET:

file lockspace dir = "/MY LOCKSPACE DIRECTORY”

7.3.2.2 LVM ¥ iSCSI R a—Alcx T 2RO

LVM % iSCSI R a—A EICEBINTWT EHDHEANTCHEAEINTVWS K
BTARVICH L These = EREL =W 5E1E. /N R (BEEE) Tld7%< UUID T
IEARETIVENHYEY, T BIRBEHOTALIINIE, Ra—LEHET
BZETDRANDSTIVCAER EFI7MIV AT A LICERETZHENDH
YET, LVM ¥ iSCSI B FUVDIHE . TiedD A7 YavaigELTLEIL:
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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—

= O m (g v

Name: 121_GM
{3 Processor
uuib 2413074 c-bE9a-0788-b83e-528c5aa7ad
B Memory Status &3 Running
{isi Boot Options Descri ption
(=) Virtlo Disk 1
(%) IDE CDROM 1
HY NIC 6636 50
& Mouse Hypervisor Details
@ Hypenisor lvm
Display VNC
spiay Architecture: x86_64
=y Seriall Emulator: fusifbin/gemu-kvm
B video
Operating System
B contiotier DE

Hostname: un known
Product name: unknown

P Applications
P Machine Settings

b security

< Add Hardware

8.1 —LL AR A—YVIBEIEH—Y
IBEIDFRERS

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

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

1 Virtual Machine Manager I CVM ZXh QIER A4S 7Ly LT3V
V= A&FZE. [View] > [Details] T [Details] Ea—IZtIUYEZET,

2 IN—=FDZTFDEN] ERLTHL [A] EBRL.RRINFRYTTYT

YAV R DS [EvTouch USB Graphics Tablet] %3&IR LE T ZRLEH
&l [Finish] THATLE Y,
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3 9TLYMNDBIEFICT AR EIER TH o125 EIE REIDBRENIT YT Ly
NeBWIETEIOEIDDERIPRIINET, CDHFEIE [Yes] THITLT
{FEELN,

4 VM T AN D EMERTH 135 R I3 BRBZITAIIET BMEHRT Ah ok
BEIEZOFFERHMTEIIET . ITLYIFIATESLDIC RYET,

8.2 Virtual Machine Manager %# 8
L7= CD/DVD-ROM F /34 2 M>EH0

KVM Tld. VM Xk AHDS CD /1% DVD-ROM %FIHTBIENTEET,
VM 2K 25 VM RRAMY—/N EIZHZTNARZDOEDICEE TV ERAIE
BIED TEBIED ISOMA=VIITIVEAIEZIEHETEET BEEFZDCD ¥
DVD H5 I1SO 41 A=Y %AERR LTIeWEEIE, dd Av Y REFIFALT FEED LIS
ETLET:

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

VM 7 Zh (C CD/DVD-ROM T /\A R%ZE MY BICIE, FEEDFIETITRWEY:

1 Virtual Machine Manager AMDSEEE LW VM 72N ZBIRLTY TILY
Yy L, AVY—=ILERWTHS [View] > [Details] %RIRL. [Details]
BEEICBELEY.

2 [Add Hardware] %3 L. RRINTZRyTT7vT D14V RIS [Storage]
FRIRLEYT, RRINcE@IE [Forward] THRICEDHET,

3 [Device Typel Tl& [IDE CDROM] %EIRLET,

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

4a VM KRN —/N EDEEBEOT /N1 REEN) L TEHEE. [Browse]
RYVDEEICHBIAEBIC, VM RRANF—/N D CD/DVD-ROM F /34
AR (Fz&z1E /dev/cdrom) Z A D LEFT, CDIEBETIE [Browse]
ROV EFRTBIETIZFAINT SV ERRE. [Browse Locall Hh5
TINARAEEIRTHIEHTEET, 7B, Virtual Machine Manager
% VM RRMF—/\ ETREILIZIGEICOHERDT /N1 2% Ev) Y
TBIENTEEY,

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] EHLUTHITEHR RERNBEWRLET, HElE [Finish],
[Yes], [Apply] ELTWKE REAXBHTZIENTEET,

6 FLMER LT M1 2REFIATESDLIICTBICIE, VM TR 2 BEET
2 EBELIHYET, ISICELWERIZ. 8.418 [Virtual Machine Manager
ZFALE7OvE1T 1RV 71d CD/DVD-ROM XF47DEYHELER
#] (91 R—=) HEFHHLIEIL,

8.3 Virtual Machine Manager % ¥
L7e70vE1T /81 2DEM

REFRTIE KVM TR IZAYEATARIA A= DHEHR—ML EED 70y
E1T7 4RI RS54 TR AT 2MAEICIIHBL TVEL A BFD 7OYEA1T 12
IDBTARIA A=V %A T BITIE, dd ZFEALTITARVET:

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

FICAEA>TOWARWEDTOYEAT A RTA A= HERT BICIE, LFEET
LZxd:

it RAW A X — DIERR

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

fFAT TO#+—<v T3
mkfs.msdos -C /var/Llib/Llibvirt/images/floppy. img 1440

BFEVD VM T AN IZ7AYE1T/NA A%EBINT 5113, FEEDOFIETITARWE
9

1 Virtual Machine Manager AMSERE LWL VM RN ZBIRLTY TILY
Dy L, AVY—ILERWTHS [View] > [Details] %2R L. [Details]
BEEICEHLEY.
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2 [Add Hardware] %3 L. RRINTZRyTT7vT D14V Roh5 [Storage]
FRIRLEYT, RRINcE@IE [Forward] THRICEDHET,

3 [Device Typel Tl& [Floppy Disk] %#ZIRLET,

4 [Select Managed or Other Existing Storage] %3&iRLT h5 [Browse]
RYVERL A=Y T—IHSBEED 1 XA—V%BIRLE Y, Virtual
Machine Manager & VM RA M F—/\ ETEREILTWSIHEIX. [Browse
Local]l G TET. T7AILY AT LARDS A A—T DIFGARERIRTZZ
EETEFT AA—VERIRLTCI7MI TS0 %AEHLBICIE. [Choose
Volume] #LE T,

5 [Forward] LU THITEHR RERBEWERLEY, HElE [Finish],
[Yes], [Apply]l E3LTWE BREEBRATRIENTEET,

6 HLERLET N\AREFIATESRLIICTSICIE. VM SR 5 BiEENs
2 MELHYET, ISIFELLVERIZ. 8.478 [Virtual Machine Manager

ZRRALZ7AvE1T120F2ld CD/DVD-ROM XF 47 DEYH L ER
1 (91 R=Y) ZHBFTAH<EI,

8.4 Virtual Machine Manager %#|
L7eonvyE1714 AV %7%IE CD/DVD-
ROM XF14 7 DEYUH L &3z

VM RRA R —/N BIDETE TS CD/DVD-ROM FNRA R &FIATEHM. £ LLIE

ISO A A= 7AvEAM A=V %FIBT2HNEINMEAHLLY, VM TSN AT
& AFAT A A=V DR AITIRDITENTEET KR ETRIBEICIE. TR
MAITHSH U disconnect (VIKF) T 2UENHYET,

1 Virtual Machine Manager AMSEEE LWL VM RN ZBIRLTY TILY
Yy L, AVYV—ILEREWTHS [View] > [Details] &8IRL. [Details]
EEICHEILET,

2 7AvE1F7d CD/DVD-ROM F /31 R %ZIRL. [Disconnect] %L TX
FA4T7D TRYB L] 21T780WET,

3 HLWAT«4T7% T$EA] T5ICIE. [Connect] #3ILET,
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3a VM RAM—/N AIDEFET S CD/DVD-ROM F/NA Z&FIFALTL
2HEIEET TNAARAADAT AT =T HBLET (c.@i%’éu\)(T'fT’c":
Y HIHEINIC VM RRANF—/N QITI OV MREEDBEICRYET) . Z
D1 [CD-ROM or DVD] %#ZBIRLT. RR-INRAOv TS YR+
METNARERIRLET,

3b ISO M1 X—=YAFALTWBIB AL, [/SO image Location] %1 LT
Mo [Browse] L AA—VHBIRLET, UE—IDBERLTLWS
A BEDODAN =V T—IDEDMEIRTSZ ZENTEET,

4 5%IC[OK] AL TETLET . INT VM RN DS FILWATATICT Y
TATEDZLIIIRYZET,

8.5 Virtual Machine Manager %%l
L7z PCI /34 2 DB

TZ574H0IVIY—I)LTHD virt-manager ZFIFATBIET, S AMI PClI F/31
ABBMTBIENTEFT, PCI TFNAREEED VM T AN ICEIYLTZE. B
Y M TEITRDAWVWEY, thd VM AN TIXFIATERL RYF T, FEEDF
JETIE, USB av hAO—S5%RBILT AMIEIYYHTE/2HD FIEEHALTUVE
ER

1 Virtual Machine Manager THRD VM 2K 47 )Lo)vyoLCaAvy—
WERE, [View] > [Details] %2R T [Details] Ea—%RRILFT,

2 [Add Hardware] %:2IRLT. ERIDRA>T [PC/ Host Device] D4 5%
BIRLET . TDE. DMV ROD RIS RAMAID PCl TF/8f AD—EH KT
INEY,

3 FIAAEER PCI T/XAAD—EM S, VM F AN IZEIYH TS USB avbO—
S AEIRLET ., /=& %21E USB2 Enhanced Host Controller W& LRI TIE
HINTWBIET T BIRZ{TR>76 [Finish] =3 LE T,

evh

VM 5 Z N BEMER DIZE L. PCl TNAREZNY LU TR EIETEEE
Ao BIEFRDT I UICR LT PCl 7 NA R EEIYHTEHETBE, Virtual
Machine Manager (& JREID VM 7 A D vy T IVBFIC RO T /N
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A 2AEBINTENEINE BRFET,ZIT [Yes] (IFW) BFRTZE, KA
D VM T2~ OBEIFFFICTNNAZANEY YL TONBIIIRYET,

8.6 virsh ZFIA L7 PCI /31 A DB
in

virsh ZF|FHLT VM AN IZxE L, PCI T/NM 2% HAIETEIYYTBICIE,
TEDFIEEEELET:

1 FTEPCI TRARZEFHABILET,

VM 2N IC1Rt 9% PCl /81 2%, virsh nodedev-list A< RE7/IE
lspci -n AV RTHBILET,

TENAVVRERTIZE FIAARER PCl T/RA ADHERRLEY:

virsh nodedev-list | grep pci

BB, PCl TNRARETFRDLIBXFIFHA TR INEY (FEEDHIT,
8086 (& Intel 7—F T U F v THBIE% RIBET, *** FET /NI RICEIVY

ToNB 47D 16 EBIETY):
pci 8086 xxxk

RIAINLPCl DT NARAESERBATEEFET . ZDOESIE. FTEDFIRT
MEBERYFT,

2 RAAY RZA BBEICH T B IERINEZTAVWET:
# 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 >
{/capabi lity>

RIB~ >V DERE
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{/capability>
<{/device>

VM Z* 2N ICEIY Y TBRENC T RAN S RTF LAITTNA ZRDEIYEEL & 1T
E3

# 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 DFREIRFLE ICELTF
DRSANDLDEIYBLET /XA DYy, LT pei-stub ADE|Y Y
TEITRVWET, RXMYMMELE LB EPR AV DO T NI XDV EES I
7eBR. Llibvirt (& pci-stub DODYIYVBELETDRZANADBEIYE TR
TRVWET, ZNICHLT 'unmanaged' Tld, RXA VY ADEY 4 TRIICERE
TARITARNTDEEDD, FIWETETROEEFZTE, I—FRITERLA
FHUIERYEE A,

SEIOFITIE managed="no’ 7Y avMREINT WETA. Ihit
'unmanaged' ERIUEKICRYET, DFEY. BB E T virsh nodedev-
detach ¥ virsh nodedev-attach v RAZETLT. BETS RS(/ 0D
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REEHEITIDNELNHYET, T/3M A% 'managed' ICHIUEZS ITIE.
LE2DBI% managed="yes’ ICLT.ERYDFIE (VM 7~ OREIANDT
RT) ERBELAVEIICL TS,

6 VM 7 Ak Y RFT LRIT PCl TNAREFIBTED LTI TeDH R AN &
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 LEEDBITIE, pei-stub RSA/RDHEAAFNTUVET, ZOLIICKRRIN
TWhiE, VM TR ZEEITERIEITAYET, TN T PClI T/ RA VM
TAMCEYHTONET,

# virsh start slesll

evh

FLR (function level reset; #BEL~NJLY Y R) X PM (power
management; E;REE) ')t/l\kﬁfﬁb’cwab\%ﬁ%"“*‘id) PClI 7/%
A2%FALTWS FEIE. VM RN —/N I TIRTOMEEZLIVEEY
WMEAHYET, F/2. FLR P PM Uty MIHIHRLTWRWEE, ¥
TAEDEBHTT /N R 2&%) vy LATNIERYERA, Libvirt T,
VM RZAM =/ PZDMD VM 7R TTNA ZDOEEDFIAIN TV S
A LB EESRT2LICM>TVET,

VM 72K DET /N ZADREBEAZ 2 ICHIYEE ICIE, virsh nodedev-
detach AV REFIAHLET,

ek

HBFEWD PClI T/31 2D 'managed’ Tld#i<, PClI F/XA X%&FIEILTLS
RSA/3H pei-stub TIRAWZE . XTIET /A ZAD D YRS T hIEA
YEEA:

virsh nodedev-detach pci_ 8086 1d26

(7] 5

. BEVDKRRANT SELinux ZE{FIETWBIHE. FEEDLIICEITL
TEMDIEITDIRENHYET:

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,

EVbh: VM KRN —/R (CBIF2RZIRAE

VM RRARY—/N BITEH, 72EZAIE NTP 28 A R (FELUIEX F17EENTP &
FIFLERFZTE (1) 770V R)) HEHEHIEIV) LT ELWEZIADE
Hem<BEHLET,

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 #* 2~ AT kvm-clock ZERELTWSEE X, NTP ICL2EZIEE % 4FFH
FTHIEIEBENDTEEF A, VM IRAMNF—/NBITO NTP . VM AN A
TD kvm-clock DFEAIC BHST FRESEIOLET,

8.7.2 TDM DB ZIMERF 5 %

BURFBIE kvm-c lock K54 /X%, SUSE Linux Enterprise Server 9

¥ Windows ARL—F 14V AT LI LTUTREINTLEHEA,
Windows D& & Windows BEzIH—E RV —)L ZFIFALCRZTT4>
TLEEW (BELLIE http://technet. microsoft. com/ja-jp/library/
cc773263%28WS. 10%29. aspx ZHHMLIEIWN) ,

SUSE Linux Enterprise Server 9 SP4 THZIMIZFAITRWEWBEAIE. VAT
LDFBENRFICHFIRR BN/ NI — Y ERETDIETERTEET:

32 E'vAG—R I DA clock=pmtmr
64 E'vA—F /L DB A ignore lost ticks

RIE<TVD

=
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VM 7R OEE

9.1 VM 7R O#B1T

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

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

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

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

AADEANDS (F7z&ZIE NFS % SCSI MM LT) ANL—=IUFRARICTTY
TATEBZE. BIVHADYY VY TARN =V TR EINTWNS &
(FELLIE BB7E AL —DEFE (69 R—Y) #508) , Zhld CD-ROM ¥
TOYEATARIDARA—=JICDWTCERKRT. BH T R THEREDT
HNIE DITEADRAMNDSTIERATERITNIE RYFHA (RETHNIE

VM 72~ DEE
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BENREICYII T 2B TEET, 5 L<IE 8.418 Virtual Machine Manager
ERAL7OvE4T1R9F/2l1E CD/DVD-ROM XFA 7 DEYH LER
el (91 R—=2) ZEHALLEIWY),

Libvirtd AMEAD VM RAMF—/N TEMELTWT. EWIHEFAD
Libvirt [T LT E—MERETRIENTESBZE FHLIE 6.2IE [ E—
NMEBDERTE] (55 R—) EBFHmAHIEEL,

BATHRDEBRANTIZFATOA—ILHEHEL TWBIGE I BITHICHER R—
NaBIKAELHYE T BITUERFIFICR—MEIBELARWGE, Libvirt
l& 49152 H5 49215 FTOWVWTNHADR— EFIBLET. 2D SEEDKR—
NEF (HERR) /IR ITHIIEELZR—NMIDWT, BFEDAI, DI774
ToA—ILTHRMTWEIEE BEFRLTLEIL,

BATEBTEDOBAMRELY 75y MNICEEL TV L, BAS 4T %y
NRIKEEL TV B, BITREAE LEIELAVB A BYET.
BATEDRZNT, AL THRBLTLEA 6 LG —BELELTNS VM 4
2N BEELARWIE, ALERTU vy NIV EADY 2N FELLIEE
i REN EBEINET,

VM 52N #5173 5558 . BEED CPU EF /)L (gemub4) DHEFERTSZ &
ENNTEET,

SATA TARIDTNARIATZ . BITTBIENTIFE A,
T7AIWT AT LDISZA ) —HERE L, BITUIBITIET L TWEE A

9.1.1 virt-manager #FfI B L7=#1T

Virtual Machine Manager Z#| L7 VM " 2N 28179 558. DI VT
EEILTERIT FEATRDIIEMNTEXET, Virtual Machine Manager %17
TTPRITHEDRANTEMEIE T BITTRIENTESIIMN BIDKRAMDSRELT
LTEDFEVWERALBID RAMSERITTZIEEIE. BITITEBITEOE A I
LTUE—IDSD FERETRADDENHYZET,

1 Virtual Machine Manager %2 &1 L TR {TImEBITHRDBADRIAMIFL

T EfaMEIILET, Virtual Machine Manager 1T TP ITHRDERA N
TREBLAVGEIIEADRAMIT LT EKEE1TRVWET,

2 BITHRD VM T RN B RBATIYIRADARYVEWL, [Migrate] (%17) %

BRLET A8 WRDT AR RITHH—FHRIEDREICA>TWDI L%
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HEERLTEIV vy MUY SNTWBIEE BITEREZTRITENTEE
A,

VM 7 A OF1T5%% [New Host] (FTLWRZR) 2B UE T, BITHEELT
BIRLIZWERAMRRIINAWGE L. ZORAMIGT3ERD EIIIN
TWBNE I ETHESRCIE I,

BETIE 15471 ~47L—arvdE2TInEzd, VM SR 28 17hIC—
BFEIEIES (A 7514V ] AT L—avk TRV WEEIk. (Migrate
offline]l (A T7SAVIRET v( 7L —>avaETid) #RIRLET,

&1&RIC [Migrate] %184 & BIEDR—bEFEHREZF AL T BTLEL A
FUFET,

NODBEEEZEERT S, [Advanced Options] (GERA T av) D
ZAREABRLT. BEALT T avEaRELTLEIV, IITEBITEDRZL
D [Address] (FRL R, IP PRLR FhIZKRARNR) #RETEHIENTED
DN R—bES ([Port]) vwtEitg ([Bandwidth]; XHE Y MEF [Mbps])
HERTETD ENTEET R—IERELLES. [Address] ICH BEEERE
LAahniEaYErtA, siEEOIBEIXEETY,

BATIEED R T 35& Migrate] (#%17) DAV RUDEL. VM 52K A
Virtual Machine Manager D LW ITHRDRRANHICRKRRIINELDIC
BYET, TTD VM T RN IDWTERBITITORRANRICEKYET (Svvhdw
VIRRBIC RYET)

9.1.2 virsh 2fIH L7817

virsh migrate LT VM 7R % 8179 5ICIE. VM RAM—/N [T
HEENZFIFEENARS TV T IEANMETT, Zhid.2OaT VY REET
TEBDIIRAMAL T THD/=DTY, BERMICRITHEZIITIEOL >AOaTY

Rz ABDLTITRWET:
virsh migrate [A 7Y av] kEVS>D ID F/EIXEF ## URT [--migrateuri tcp://ZFAX A
=,

TERTRTEEERLA T avIl oW TEHRALTWEYT 2 —852ELW
HEIE. virsh help migrate #Z{TLTLEILY,

-——Llive

FATRATL—2avRTLET . INEEELRWEE. VM TR 37
TERPIC—BHELELET,

VM 5 X~ OEE
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--suspend
FI7FAUNCEBTATL—2aVEETL BITEDRZANTIE VM 28 @
BREHETLRVEEA,

--persistent
BEETIERITINAE VM AN II—FBFMAREHET. TNHDEREIE vy b
TV INTEZITRAN EDSHIBRINE T . DRIV F & IEETHIET,
BITEXZEBAEITEEIENTERLIICRVET,

--undefinesource
NZEBELLSBE . BITHIBERKET LEHETHRITITDO VM F AN D
BREZHIBRLEY (272U BIBRT 2T ANTHBALTWARET 1R 1 4
BINEEA),

T&2l& mercury.example.com %47 JT. jupiter.example.com ZF1T5HED Y
AT LELTHAEL, BT VM TN X 1D A 37, Z#FH opensusell THD
BEDHITY,
BEDNSGA—SEFIB LA T7SA 4T L—ay

virsh migrate 37 gemu+ssh://tux@jupiter.example.com/system
BEEDNTGA—=9%FBLI—RHNARSATI(TL—ay

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

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

R—KN 49152 2FBIBA 7514~ 14TL—3>

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

3 —BMhv L —Yav e EARRTIIL—Yay

BEETIL virsh migrate #1739 5E BEDKRANT VM T AN I TE—
BRI —%2ERLE T, TTDT AMRED P vy M IUhRIE, TTDHRAME
ICRYFT, —RNARTA L —3y DS =D vy V354
BRInEd,

BHEDKRANTIEAMRIE—AMER T SIIL, ——persistent AT av&fF
ALET . ZOBEEETDT ANEEISHT By N IVERA. TTDORANE
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ICEYE T, ——persistent &$£IC ——undefinesource AIEE T B&. FEFDR
A ETIEAR QAE—Z/FRM L. TR EICH TR EZHIBRLES,

--persistent #EL T ——undefinesource I FETAIEIEBEOTEFHAZ

NIEBHEDEANTT AMNES vy N O LTLEIE. NATVM TR D%
EHMNEATLEILHTT,

9.2 E5f5

9.2.1 Virtual Machine Manager ZFIFE L7
ESR

Virtual Machine Manager &8 LT VM RAM—/N (TERLAEH S L, TR
TDTAMIFLT CPU DFEAERARTIINDLIICRYET,

CPU UMAHIH. ZDY— IV TR TARI PRy NI =V DB AEERG T2
TEXFTAH. INSEZRIFT BRICIE [Preferences] (F&FE) ZBMICLAITN
FRYFEEA:

1 virt-manager A2ELZET,

2 [£dit] > [Preferences] %:&RLET,

3 [Generall 15 [Stats] ICHTHGIVEZET,

4 [Disk [/0] & [Network /0] ICENENFIVIZANET,

5 ETHNE BHERCEERNICRIF T2V TV ERELBELET,

6 [Preferences] #1470V %ALY,

7 Wiew] > [Graph] %:8IR$2E. V5 7%RRTDIENTEET,

FEBAITRHITET. TARIERYNT—IDHEETHIERD Virtual Machine
Manager DALY TAVRIAICERTIINDLDICRYET,

VM 5 X~ OEE
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SYEMAT—4IE, VNC D1V RIDLERIGTZHIENTEEY, VNC 1V KD
DEEEAICDWTIL, 5.218 1757483V Y—ILDRT] (36 R—) HH5%
IHLEEW Y= IN—=DS [Details] #EIRTBH. [View] X =a—%8IRLT
IV REHERIE ERIDV)—AX=Za2—KHD [Performance] TEEHS KRR
TRIENTEET,

9.2.2 kvm_stat ZFI B L7-E4R

KVM DMHEREA RV R&BEF S B1CIE, kvm stat & FIFTAIENTEE T, 2D
TV RIE /sys/kernel/debug/kvm ZE5489 278, debugfs ¥V ML THL W
ELHYET, openSUSE TIFFITERELAVWRYI IV RIhET ., YUV bIN
TUWARWEEIE, FEEDaAY Y RERITLTIYI VML TLEIL:

mount -t debugfs none /sys/kernel/debug

kvm_stat (& 3 FEHDE—RZRATEIENTEET:

kvm stat 1 WTEICER
kvm stat -1 t1 BO2DRFyToay b

kvm_stat -l > kvmstats.log # AOJHXT 1 WTEICEHT 3,
f COOVRERFETOVSLAREICRYRADIENTES

# 9.1 kvm_stat D4

kvm statistics

efer reload 0 0
exits 11378946 218130
fpu_reload 62144 152
halt_exits 414866 100
halt wakeup 260358 50
host state reload 539650 249
hypercalls 0 0
insn_emulation 6227331 173067
insn_emulation_fail 0 0
invlpg 227281 47
io_exits 113148 18
irg_exits 168474 127
irg injections 482804 123
irg_window 51270 18
largepages 0 0
mmio_exits 6925 0
mmu_cache miss 71820 19
mmu_f looded 35420 9
mmu_pde zapped 64763 20
mmu_pte updated 0 0
mmu_pte write 213782 29
mmu_recyc led 0 0
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mmu_shadow zapped
mmu_unsync
nmi_injections
nmi_window
pf_fixed

pf guest
remote tlb flush
request _irq
signal exits

tlb flush

INSDIEDREIRAEICDWT EZFELIL http://

128690
46

0

0
1553821
1018832
174007
0

0
394182

17
-1
0

0
857
562
37
0

0
148

clalance. blogspot. com/2009/01/kvm-performance-tools. html ZHEEAH<72

I,

VM 5 X~ OEE
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/A—h 1ll. QEMU =7

JLEERBEBT VY DEE
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QEMU OBE

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

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

QEMU [EZFEEDELI LI MO SIBRINTWET:

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

11.1 gemu-kvm ZFIHLEFIV R
=L

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

®E

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

TEEDOHITIX, gemu-kvm Z{FATDHZET Hll4.1 Tvm-install ZFALAOYY
RSAUHDLDOREREYRNTYT ] (28 R—V) TORHIERL NS A—YTREY
DUEBRELEFT . AVUNIIDVWTOFELWRRIE . BEET S v a7 I R—V%
BFHALTEI,

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

BOAA—VERBRTIHENHYET,

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

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

0 -TNSA—HITTIRIDHEREEELTWET,

O AA—TTFAIDITILNRERELTWET,

0 AA—VDHYAX ZITIE8GB ABELTVWET  AA—JIERANRN—RT74
e FENBHETERIN. T RIRICT—IDEBEILN TV EZPICER
ENMEALT WKFEILAR>TWET  ICTHRETITA XL A A=V 774
IDRARYA X% IBELTVWET,
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1 DU EDN=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 Tgemu-kvm 2RI LIZEARAVRARN—)IL] (112 R—Y)) T,
IN—RTFTARIDAA—THEKTBDIC gemu-img AV RAE FRHLTEELE
M ATV RIGRARRT A RIAA—JBEICEERT32EN TEET. 2D
BT TARIAA=V%FHRICEE T HRIEF 4, FFED gemu-img 7%
VREBNALTVWET,

11.2.1 qemu-img RTREO— RN ER

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

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

create

T7AIWNY AT LEICHLWTARIA A=V %ERLET,

check
BEDTARIAA—=JICTS—HRWHEID R AETHRWVET,

convert

BEDTARIAA—V % BB AICERLET,

info
BELIETARIAAXA=JICHETBIERERTLET,

snapshot

BEDTARIAA—VICHTERAFTY T VavhaBEBLET,

commit

BEDOTARIAX—IVICH LT EREREBERALET,
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rebase

BEDAA=IDE FHLWANR—ZA A= ERLET,

resize

BBEDOAX—I DY A RXEIEP LY RO LY LET,

11.2.2 TARIA A= DERPER, Fv )

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

11.2.2.1 gemu-img create

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

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

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

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

© EXRIBDTARTAA—IDINA%IBELET,

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

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

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

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

file format: raw

virtual size: 4.0G (4294967296 bytes)

disk size: 0

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

11.2.2.2 gqemu-img convert

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

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

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

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

0 ZTHEDTARIAA—SDHREEELEFT,

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

0 ZLTHBITDTARIAA—II71ILERELET,

0 ZEHMEDTARIAA=II71ILEIRELET,

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

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

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

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

/images/sles11spl.vmdk -0 ?

Supported options:
size Virtual disk size
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backing file File name of a base image

compat6 VMDK version 6 image

subformat VMDK flat extent format, can be one of {monolithicSparse ¥
(default) | monolithicFlat | twoGbMaxExtentSparse | twoGbMaxExtentFlat}

SCSi SCSI image

11.2.2.3 gemu-img check

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

gemu-img check -f RO 771 /LZO

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

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

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

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

11.2.2.4 BIEDTARIA A= DY 1 XLk

FLWAAXA—VBAER T 2B EIE A A=V EER T BR1IC. TDRAY A XEIRE
LalthidavyFtdA GELIE 11.2.2.178 Tgemu-img create] (115 R—))
EBHMHEIW) F. VM TN AV AM—=)LLEITLZHET HIH R EL
T AXTIERRBL, IOAZHEFZENY L TCOIRENRETIHZENHYET,

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

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

P35

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

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

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

sarea Bt Y Nn—FF12%: /dev/vda

B & linux-2152
B & n—FF1RY

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

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

2.0 " = =

11.2.3 gemu-img IcLBREBIIVDRFYS
vayNEE

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

2Ty ToavhMI BEVDRETS VAR EDRETRELTEILVWGEILE
M7 HEEE T, e AR Y —/S\ATRYNTI—IH—ERERELILH%R5
B0 RETRETVVETCHIBALT. TORROREICRLAVWLSRIGE
NEZONETT, TNLUNCE REBYVVDOERAZELIZYIIVITRAFYS
DavhEERLT ZhEN\vIT7yTEL, VM Z AN I L TR VEZE AT
BORIDEMETZ BAICEEFREDTT, ZOETIK FICEZEDSIHILIBE
HRELTHBALTWET, BIZICDOWTIE B138 QEMU E=85F//F Lk
v DERE (157 R—Y) THIALTWET,
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ATy T ayhEFRTBICIE. BFEVD VM TS RN CDEREE 1 BUED &
ZIAAHBRIL/N—RTARIAA=ID acow2 HXTHETY, DT /NARIF
BE. 1 8BORBN—KT1R2ELTFERALEY,

R YDRFyTavhME savevm ATV RTERT S HED T, THIEXIEEM
2 QEMU EZDBERTTEIIENTEET  Fh. TNThD RFvyFoavh
I 97 AR ETDIENTE R FT YT VavbhOEBIN BEIITRAIBLDIC
BoTWEYT, QEMU E=AICDWT LKL 5B13ZE QEMU E=8&F//FL -
RIE V> DEHE (157 R—D) BHHMLIEIN,

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

®E

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

11.2.3.1 BEORFv T avybhDORT

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

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

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

AT T ayvhDHHES T BEILEHNICESHIEATVEET,

2T T ayhDHBRIXFEHINTT, CNIZHBS 2 ABICEST 5HAPT

WERICLEZED T,

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

0 RFTyTvavhE{EXRLI-BIETY,

0 REYIYD/OVIICDOVWT REATOREARLTVET,

©oe
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11.2.3.2 BROUSKI-RBIIVICHTEIRTFTYS
>ayv MERK

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

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

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

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

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

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

gemu-img snapshot -¢c A< KI&, QEMU E=#® savevm AY VK (E13=
QEMU E=SFFIFLIERIE V2 DEFE (157 R—) EHZHMHLIEIW)
EIFEEARTY & AIE QEMU DE=ZFHS savevm TRFTY T3y N aERK
LB & . ZDRAFvT <3y % gemu-img snapshot -a AYYRTCHEAIES
ZEETEZEA,

11.2.3.3 RFvFavboHlkR

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

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

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

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

11.2.4.1 R—=RAA—TEREARA—S

FTIIBEEDFIETCTARAIAAXA—VBERHR L. BRERDZ VAT LEAV R

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

=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.

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

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

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

image: /images/sles11spl base. raw

file format: raw

virtual size: 4.0G (4294967296 bytes)

disk size: 2.4G

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

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

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

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

file format: gcow2

virtual size: 4.0G (4294967296 bytes)

disk size: 140K

cluster size: 65536

backing file: /images/sles11spl base.raw ¥

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

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

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

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

virtual size: 4.0G (4294967296 bytes)

disk size: 1.1G

cluster size: 65536

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

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

11.2.4.3 REAA—JDER—2R

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

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

-0 raw /images/sles11spl base2. raw

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

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

file format: raw

virtual size: 4.0G (4294967296 bytes)

disk size: 2.8G

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

11.2.4.4 VM RAMF—R [THFBDA A= DIV M

EE EDEEICE DTS ARBT A RAVA A=V BRAN AT LAITYO VML
IF5NERARBEDNHYF T, 7=&Z2E VM RANF—/N iRy NT—oHR—k

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 £91d Joop (W=7 ) TNNAREREL, YUV MLIWR—FT142aVE&ED
TARGAA—=IV%BI_ELET,

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

2 RICRIVNLIEWR—FT42av D o871 X & to8FS nHERLET,

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 FTREDIIILTR—F4oavDA 7y MEAGTELET:
I AX x Rkt Y BES = 512 * 1542240 = 789626880

4 L—TFNAREHIBRL. SHERROA 7y MEEIEEL T /A —F1avsE
AELTBWT1LIRICTOVRMLET,

tux@venus:™> losetup -d /dev/loop0

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

total 112

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

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

5 YOVNTE/NR=T42avICH LT 771 &aE—LIEYLEY, FEDH

HolebY UV MNfRIRLET,

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

FUM 112 kpartx EFIFLIET1IROAX—2D VI

1

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

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

2 TARTARA=I DIN—FT 42 aVERDS. T NIRRT HERRLET,

tux@venus:™> kpartx -a /dev/loop®

3 ERIICABLTBW T ALIMIC TARIAA=VHADIN—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,

4 HERRBBIHLTI IV MINTN—=T42avII/LTI7M1ILRT 1L IR

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®

5

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

RIETFARIA A= BAER (FELLIE 11.218 Tgemu-img 2FABLAETARIE
B (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>

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

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

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

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

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

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

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

M v DiELE
BT vniEEEIBRELE T AMATREATI VY DOEEICOVWT, — &
HENB T 5ICIE gemu—kvm

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

-M help ZFEITLT <IN,

PC (Q35 + ICH9, 2009) (alias of pc-g35-1.4)
PC (Q35 + ICH9, 2009)

PC (i440FX + PIIX, 1996)

PC (i440FX + PIIX, 1996) (default)
PC

PC

PC

PC

PC

PC

PC

PC

935 Standard
pc-q35-1.4 Standard
pc Standard
pc-i440fx-1.4 Standard
pc-1.3 Standard
pc-1.2 Standard
pc-1.1 Standard
pc-1.0 Standard
pc-0.15 Standard
pc-0.14 Standard
pc-0.13 Standard
pc-0.12 Standard
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 /N1

RENRIRICEIYE TS RAM DY A XZAANA BRI TEELFT, BIE
& 512 MB TY,

-balloon virtio
I VM 2N ICEIYYH TS RAM BE24Z{bIE 2700, B IERIEL
TNNARERELET EWYTOLRIEIF, -n A T3V THRELET,

-cpu CPU EF /L
7Oty (CPU) DETNIATEBELET . MBS CPUETILD —&
AERITBICIE, gemu-kvm —cpu ? ZEFTLT <FEXW,
tux@venus: > gemu-kvm -cpu help

QEMU Virtual CPU version 1.4,0

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

x86
x86
x86
x86
x86
x86
x86
x86
x86
x86

gemu64
phenom
core2duo
kvm64
qemu32
kvm32
coreduo
486
pentium
pentium2

Common

KVM processor

QEMU Virtual CPU version 1.4.0

Common

32-bit KVM processor

Genuine Intel(R) CPU T2600 @ 2.16GHz

gemu-kvm ZFIALRE<T SV DET
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x86 pentium3

x86 athlon QEMU Virtual CPU version 1.4.0
x86 n270 Intel(R) Atom(TM) CPU N270 @ 1.60GHz
x86 Conroe Intel Celeron 4x0 (Conroe/Merom Class Core 2)
x86 Penryn Intel Core 2 Duo P9xxx (Penryn Class Core 2)
x86 Nehalem Intel Core i7 9xx (Nehalem Class Core i7)
x86 Westmere Westmere E56xx/L56xx/X56xx (Nehalem-C)
x86 SandyBridge Intel Xeon E312xx (Sandy Bridge)
x86 Haswell Intel Core Processor (Haswell)
x86 Opteron G1 AMD Opteron 240 (Gen 1 Class Opteron)
x86 Opteron G2 AMD Opteron 22xx (Gen 2 Class Opteron)
x86 Opteron G3 AMD Opteron 23xx (Gen 3 Class Opteron)
x86 Opteron G4 AMD Opteron 62xx class CPU
x86 Opteron G5 AMD Opteron 63xx class CPU
-smp CPU #¢

RIILIRIETD CPU H&IBELE T, PC TV hT7+—LDIHFE, QEMU
TIXRAT 255 AF T (KVM D7V ESL—aviie s @A LIgaid
64 EET) D CPUICHIGLET . DA T>avik, Yovh O I7 D
B.HBLUPOAT7TED ILYF BRE, FDMD CPU BEENSA—49EZ 1T
EE R

TEEI& gemu-kvm DEFTHITT:

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

B 12.7 VW &ZI,ELTSLES 171 SPT EFRIFBLEBEESD QEMU 1> R

X @ QEMU [SLES115P1)

@\ SUSE Linux Enterprise Server 11 (x86_64)
% linux

a4

ks

| 00 2R H B mEnTs H [a]rohsmy H@#«v‘/tlb@l H wmor4y l

% [5m @0 |~ | o [ | v] owome | v | S [m-nnore | v EY ]
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-no-acpi
ACPI H R—hEEHICLET, VM T AN B ACPI A9 —TIAR FHYT
BEERILTWALORIGE. CNEEMIRELTAHTLIEEL,

-S
QEMU % CPU W 21lE L/-RETEEILE T, CPU ZEEIE5ITIL,
QEMU E=4T ¢c ZANLTLEIWVWFH LU B13FE QEMU E=5%F//H
LAERIEVS > DEFE (157 R—) BHHmMHLIEIN,

12.2.2 (R8T /M AR E DRF EFAAH

-readconfig ZE T 71 /b
gemu-kvm Tlk, VM 42 OEEHEFICEEITVRSAVT TNIADERE
BHREIBETIRDVICTIZIILISEREEFZHALIEN TEETRET7
AIUIF -writeconfig THERTBIE B TEXBIEN. FEETEI7MILEERK
THIENTEZET,

-writeconfig REZ 71 /b
REDRBII VDT NARAREICDOVWT, INETF AN IZ7AILIZEEZHL
X9, TIRIFELET7MILIE, -readconfig ZFIATD Z&THAAFES
ZENTEET,
tux@venus:~> gemu-kvm -name ”SLES 11 SP1” -M pc-0.12 -m 512 -cpu kvm64 ¥
EZT?tidgimages/SleSI1sp1.raw -writeconfig /images/sles11spl.cfg

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

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

ZDATavEFBTEIET. BHEVDOREBYI VICETZEREEEFIC
BETHIENTEDLIICRYET,

12.2.3 FZAMUDYTIVE1 LYY

-rtc 7> 3>
VM #ZK TD RTC (YT LA L00v9 (BFET) ODUBAEEIEELET,
BETIX.TANDY)TZILIA LAY IIEIHRAN S AT LDED%E FIALET,

gemu-kvm ZFIB L RE~YVOET 131



132

ZDBH RAN AT LADREHIERANE IOV (LEAENTP 4—E
RARE) ERBAIE BRI EBE#DLET,

VM RN ERANEDBEETERIRICEE T 2N ENHDIFEIL.
clock=host MEEEEDHRHYIC, clock=vm ZFE LTI,

F/-base ATV aVAEFBATZIET, VM AN ©7Ov 21D WT 'HBE
RO ZIBETDHIEEHETEET:

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

FALRIVTDRDOYIZ ute ¥ localtime IEETRIEELTEET B
HZHIZVM Z 2 /Oy ERED UTC Bl (R EH 58, Coordinated
Universal Time http://ja.wikipedia.org/wiki/%E5%8D%94%ES%AE%IA
%EA%B8%IBKET%I5%BCHEC%I%82) DIRFERFHIIC, BHEITO—HILDEFZRIERE
TOBRERZICEREThEHEET,

12.3 QEMU IcB112{RET /M 2D fE
F

QEMU DRI VIE, VM T AN ZEIFIEEDICHEBERITRTDT /IN( R %
BULET. /221X QEMU IZERFERDORYNT—IA—RPT Oy 7/81 R
(IN=RTARIRSAT N L—=INTILRSAT), USB T/INA AN FvS5 0897 /34
A2 (VYT IWR=RIRFUIR—=R) (RIVFATAT TINAR (T ZT499H—R,
HOVRA—R) ICRIELTWET &, (RETIVISH LT RIREMEE RE
EHRIRT DO TNEDTNNAAD YED—ER (£/IE2EP) IFIEELEEREINT
WARITNIERYEHA. D ETIH . FIHTET/NNARICDODWTCREDRE R E%
BALTWET,

(g

-drive RETI/ET BT N\AADEFHFRBRSANEREE §D2HDT, RS54
NOBRMARETINENHDIHEIE. TNOAE -device 7TV a3V THREL.
drive= 4747 avTHBTEHIENTEET, 72X TROLDIRYE
9

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

FMEAAEERRSANEBHED—EICDWT. 5 LLIE -device ? BLU -device
NZ1/V, 7 H#RITLTLEIL,
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12.3.1 7AvI5F /84 R

TOvITNARISRBEI D VNE>THRERTRALEDTY, — RIS
BEEFIEL—NTILDANN—IATFAT T, —RICIE 'RSAT" TN F
T.BEIE 1 BEFN=RTARIRSATHERIN, ZZUITANMID AR —
FAVT O RTFLADMREINET,

R VYDRSAT L -drive TERELZF T, ZD A7 avilidmEB<ny T+
ToavhABFEELTOWT AETIEENSDIBD —HOAEBNALTVET, =
ER—BAIHFEDHZEIE. IZaT7IR—=T% SRLTLZEW (man 1 gemu-
kvm) ,

~drive 27> 3@t D Y T4 7> 5>

file=sA X—Y 7744
CDORSATTHEBETEITARIAA—SDIRAEIELET, AHiEELAV
BEIF.ZED (VL—TI) RSATHEEINLEDE BALET,

if=RSA4 T4 9 —=Tx14R
RSATHERINDAIVY—TA ADTEEEIEELE T, IRIFRTIL SUSE
Tl floppy, ide, virtio ZHR—KLTWEY, virtio (FIBLURIEBIET 1R
IRSAOBHRTT ., BEMEF ide TY,

index=OR 7 9ES
TARIAVI—TIAALTDRSATDEFLIRIIBSEIBELEFT (if
FTavEBSHEHEIV) MAEEBELLWV BEIE. ARIIBSHEET
RE (BICEYYT) IhET,

med i a=F&%E
ATAT DRBEAIEELE T, disk ZIEETDE /N—KF1R, cdrom %35
EIBE)L—/NTILE: CD-ROM RSATDEKRICARYET,

format=4 X —IFR
BHRINDITARIAA—I DR EIRELE T MAEEELAWVGEIE. R
AEETHRELE T, IRFELTIE SUSE (Z gcow2, ged, raw DR &Y R—
NLTWET,

cache=77%
RSATDFvyafiEAEIBEELE Y, unsafe, writethrough, writeback,
directsync, none DWFhha IEELE T A, acon2 DA A—I KA DG
B3, HEEREZBMELIEWGEICIE writeback Z38E LTIV F
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none IFZRAMATTOR—Y oy aNEMEINED. T8RS
ToavERYEY, BEEIEIX writeback T,

Vb

TOvITNARADBREEBEEICT B0, QEMU TIEWLDHD ¥3—hhy
MEBEAHEREINTWET . CNEFIFETDHIET, gemu-kvm DAYV R4V A
HNELVEFMICFATE CENTEET,

FeEZETERDEIBEEHIHYEY:

gemu-kvm -cdrom /images/cdrom. iso

LRREZELW (RW) BRICETE, FREOLIICRYET:

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

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

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

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

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

EVM AX—SDREELTORAMIRS AT RER

BEIFARBIYI VDT ARAIRSATITIET A R A — /%@ﬁﬁ LEd (11.218
fgemu-img ZFALAETARAIEIE] (114 R—) #88) #. VM KA —
NANCEHREINTWASTAR7%ZFRLTVM 5 AN ) 75‘19771:’7\1’5‘&6 Z
EHLTEFT, ZDIFEBIF. TARIAA—=IDI7AIZDRDHYIC, RAMID
TARY TN R BEEBELTLEIW

RZMEID CD-ROM RSATIZT7 IR BICIE, TERDLIICIEELET:

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

IRAMAIDN—RFARVICT O ERTBICIE, FEEDLIICIEELET:

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

VM AN BSIRAMAIDN—RFARIICT I AT BIEE. FDTIEAD 47
RABEH LI TWBIELEBENDLIEIN, SAAAEFAINEI ML, K
ZAMAIDTFINA RADIN—I 3V THERTEET,
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12.3.1.1 virtio-blk-data-plane

virtio-blk-data-plane 1&. KVM [EIFD#H LWMEREIRE #EETT, VM b
DHP2TLB 1/0 BERICHLT. EWWEREAFESD O—RERITITHIENTEE
T LUFLCECE. COMBEIXERD ALy RE (REB7OvIT/NARAZE) B
BL. virtio-blk RZA/NIXFLTI/0 BEXRZNIBIEZHMATY , LY,
VM RZ M=/ D Linux A—FRILTREIN TV S AIO (asynchronous 1/
O interface; 3fAH 1/O 149 —T M R) bf'ﬁﬁﬂﬁﬁf%ﬁa_th_ﬁb)iﬁ'o;h
& QEMU D7 0OvY LAVAENTIHEBEERLTEDTEDH DD ANL—VFR
ETHEICBEWI/O RELHRTHIENTEIY,

virtio-blk-data-plane #gEl&. VM & X D#EENBFIC gemu AX Y RDA T3>
&L T, x-data-plane=on|off % {35 & THMIL, " EWELTHIENTEZE
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 [...]

26, IREF =TI virtio-blk-data-plane IZ3f L, FEEDHIBRNHYET:

o raw IA=SHRDAHIHELTWET,

« SATIATL—2aviiEHIEL TV ER A,

« TOvoTaTdRRy NV T ST (ERRIRE) & -EBUSY TREILET.
+ 1/0 dRAY NIV THIRIERINET,

e Linux AIO AT 5728, Linux ® VM IRRA R —/N DA IHLTWET,
727U, VM 2K AlIC DWW T Linux A TERIGLTWE T,

virtio-blk-data-plane ##El&. openSUSE TlxF/ZHR—PbARHN TF. 2N
BRAMTFLE2a—REBEVDIMIEBDFITRYET,

12.3.2 757490 FT A RETF 1AL
3y

IDETIE . ETFH—ROREUCET S QEMU DA T>av e, VM 7Rk 0F
Z74HINVHATEERRLTWET,

gemu-kvm ZFIALRE<T SV DET
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12.3.2.1 EFFH—RDEE

QEMU Tl -vga A7 avafBETBIETVM T RN DTS 714hILRREN
BHOETAH—RERETEIENTEEY, -vga 77 avVTII FERDLILME
HRIATHIEN TEET:

none
VM 5 AN CETAH—REEMDILET (ETFH—RORBRLUETRW FH
A) JENMER®D VM AN IC7 7R BICIE. QEMU EZ4% 2 U7)Lav
V—ILAFIATHIENTEET,

std
ZAE VESA 2.0 VBE ETF A A—RZHBLLET, VM T RN TEWKRT i §
EEFALLWGEIIEELTEIW,

cirrus
Cirrus Logic GD5446 LT MURETREVWERMZERTS £
BIBAIEELTEIW, ZLDARL—F 4T AT 4 (Windows 95 T
I2E) T.ZOBEDTST1vIH—RICRIBELT WET,

evh

cirrus ZERLBBICIE. B2 EERWHERE%E BIEH T2, VM KRR K
H—NEVMZT RN DEAT 16 Evhasa THIALLEIWL,

12.3.22 F1RTAFTay

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

-nographic
QEMU D7 Z 714 WV AEBEMELES . OV —ILOHAIE, BUlShik
YT IIR—REBIITRDNET,

R~ % -nographic A7 avHET EEILAZE K REIVY—IL
AT Ctrl + AH 2#3&, OV —J)L & QEMU T4 DY Z A& DFEF
Ra—MhyMIDWT, — & RRD\MMTRLNET,

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

C-a h print this help
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C-a x exit emulator

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

C-a b send break (magic sysrq)

C-ac switch between console and monitor

C-a C-a sends C-a

(pressed C-a c)

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

-no-frame
QEMU DAV RZEMEEMIELET  ERADTRAINYTT—0 AR—%
FMALLZWSEICEFRTY,

-full-screen
QEMU DTS 74 HIVHBAETIVARY) =V TITEIEIICLET,

-no-quit
QEMU D14V RI®D 'FHLS' RYV=EMICL, mEMICEAUSNT LESZE
=HEET,

-alt-grab, -ctrl-grab
BEE Tl QEMU DAV RIIE, Ctrl + Alt 233 ZETIYVAD 'Fv T F+!
E—REMBRLET, ZOF—DEAEHE % Ctrl + Alt + Shift (-alt-grab
DIHA) F7=1% A Ctrl (-ctrl-grab) ICEETBIENTEXT,

12.3.3 USB 7/3814 R

KVM @ VM 72 TRIFTE% USB T/NA REEMRT BICIE, 2 DDHED H
YET, 1 20 VM T RN BTH LWL USB FNAAREEE (TI2L—3av) T3
ik D 1 DIFHRANMACHBEEEFED USB T/NM % VM RN ICEIYHTS
HiETY, QEMU T USB T /\A R%&(FEHTBICIE. £ -ush 7723V %_EL
TOREB USB RSANEBMCTZUNELRHYET, CORSANEFLIH
EAABIDT /NA R % -ushdevice 7 avTHELET,

12.3.3.1 VM R IcH131% USB F/SLMADITIalL—
v

SUSE Tl&. FEEDEFED USB TNNARAEHYR—KMLTWET: T4 XY, KRR
N >UTZI, T7o5A42R8F, %2y hNI7—9, 90X, 9TL v k.

gemu-kvm ZFIALRE<T SV DET
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-usbdevice 27> 3> CEHT S USB 7/ Y1 IXDESE

disk
T7AIWNAER—RIL T RAAN—IFNA R AEBRLILET, E2IBEDS
Toav format (7B ET, FHTHAEIEETDIEETEEY (AHIE
ELRTNIEBEESRE ITRYET),

gemu-kvm [...] -ushdevice
disk:format=raw:/virt/usb disk. raw

host
RARNTINAZITIRRAZIV—LEFET (NNRATRLR DA THBILET) .

serial
RANDF VS IITNARIERING, V) T7ILAVIN—=FTT,

braille
To5A1EFAERTTBEHD, BrlAPI 2EHT28FT /N1 % BLILE
ER

net
CDC A—H %y h& RNDIS ARV ST DRYNT—I 75 T4 %R
LT,

mouse

RIEHI7AR USB YO RERULE S, DA T avIBEETHREINTWLS
PS/2 YO RADEMZEMICLET, TaeDBITIE, VM TR IZHIFTETIR
D N—RYTTIREEA, gemu-kvm [...] -usbdevice mouse THRIRLTWZE
ERE

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”

[...]

tablet
TeEZIEYYFRO) =2 DI AT EEIZ AR T HRA VYT /N A%
PLEST DA TavIidBEED PS/2 YOADBUAEMICLES, 47
LybhTF /R4 RE, VNC Z7ORLENLTVM T RN 2EHELTWS £H7&
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HEIERRRETY L 5¥L<IZ 12,578 TVNC ZFIFH LK VM 4Rk DR
BE1 (150 R=2) ZBHmMALIEIN,

12.3.3.2 USB /SRR JL—

RAMANCER SN /ZEEFED USB T/81 2% VM F b AIICEIY HTRICIE, &
FTRAMUTANRID ETFNARID ZRDIFBHENHYET,

tux@vmhost:™> Lsush

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

LEEDHIE, USB T/NA AN EANMAD/INREBES 2 . T/NARABES 5 ITEHKE I
NTVWBEBEDHEITYT, VM A AN AITIE FEROLIBEIN/NTA—FE IEELT
ETLET:

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

TFANDEBLHEE EIYH TR USB THRAADNERMINTVSNE I D % §E
LTSI,

tux@vmguest: > lsusb

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

[...]

p: 3.6

FYY Tz USB FRARDTIVMIDWTUE T ANMIADARL—F 45 &
AT ALATEELATNIERS AW EISERELTEI,

12.3.4 PCI /AR R JV—

PCl /R Z2JL— &, PCI T/NA R LT VM RN DS OHthp AR 7ot 2 1%
BEA IR T BEMI T,

PCl /RR R — ZFIBTEBIOICTBIK. FFHEFEVOIVE2—H DT
H— R—RDOFvTtvyh&E BIOS . ZLT CPU DFARTH AMD @ IOMMU
(F7=iE Intel TEHEIAD VT-d) RIEEFMICHIGELTWARITNIL Y FES

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

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

FhE 712.1 PCI /I RI— DEE

1 RAMAITEIELTWAA—RJILICDUWT, CONFIG DMAR DEFAULT ON A'ER2E X
*lT:L\ZSL_é:%&EEEHAL/EE?T

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

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

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

3 RICTAMIBIYH TS PCl TNA RZHIBTLET,

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

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

4 IS RAMADA—FRILRZA/NIH L TT /N1 2D ER%EEL. PCI
AYTRSANITE R LET,
tux@vmhost:™> modprobe pci stub
tux@vmhost:™> echo "8086 284b” > /sys/bus/pci/drivers/pci-stub/new id
tux@vmhost:™> echo ”0000:00:1b.0” > /sys/bus/pci/devices/0000:00:1b.0/driver/unbind
tux@vmhost:™> echo "0000:00:1b.0” > /sys/bus/pci/drivers/pci-stub/bind

5 LLEDERT, PCI TNARZEIVH T VM T AN ZRETHIENTEE
-3_0

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

LD PCl FIRAZADMBDT/NARE IRQ #HABLTWRIBE. VM T RN I
WNLTEIYLYTEHIEIITEEF A,

Hl.'ll

KVM TlZ VM # 2N ICI LT, PCI FNARADRY N TS GEMREIR) 517745
TEHTEFT ZOMAEAFIATSICIE. QEMU E=AICHIVE AT (B#LLIE $B
13% QEMU E=S8FFFLI-RIE V2 DEEE (157 R—) HHEHMAHLIEX
W) M5, TNV Y REERITLETD:

. B

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

« ERYHAL:

device del new pci device

12.3.5 ¥¥ 399 T/84 R

FLWFvSIITNARAEEKT BICIE, —chardev 773y aBHELEIL,
IDATavTIEFTFROLIANEERNEFERBLET:
gemu-kvm [...] -chardev /Nw 2o T > KPS 7 id=ID XFZ

IIT /Ny oT> FDL 1 7 ICiE null, socket, udp, msmouse, ve, file, pipe,
console, serial, pty, stdio, braille, tty, parport DWFNHEIEELET, X
Tes I RTDFVZ V9T INARITIERKRT 127 XFETOHAF (ID) = 5L
BITNITRYFEREA. NI COTNAREMDT KA RER BT S 7=DIfERA
LET, XY I TV R DIITZED $TA T avIioOWT ELIEY=a7 L
R— (man 1 gemu-kvm) ZHFEHLLEIWV, FEEICITBBENRERAERLET:

null
FT—=A%AEH T TR /=T —HIEITRTEETZEITD ZDFT /31
AR LET,

stdio
QEMU 7Ot ADEHEANF /- IIEEH DICERLET,

socket
MABDAR) =Ly NeERLET, path ZIEETDE, Unix Yy b
ERLET:

gemu-kvm [...] -chardev ¥

gemu-kvm ZFIALRE<T SV DET
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udp

vC

socket, id=unix_socket1, path=/tmp/unix_socketl, server

BB, server Y ITATavaigESTRE, VIryMIZFEZIFAIELTEEL
ij_o

port HIEELBEIE. TCPYSYID fERINZET:

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

LFEOITURIE. O—ANEFDRFLZT (server) TCP Yy MNaER
LET.E7%. QEMU TIRIFA4T7 VY MDERICDOWT FETRVEEA

(nowait) .

VM T2 BB E—MDRAMIZEETEIRYNT—I S T4v D IZDWT,
UDP ORI EFIBTELIICLET,

gemu—kvm [...] -chardev udp, id=udp fwd, host=mercury. example. com, port=7777

EFEDATURIE VE—PDERARN mercury.example.com &EDEERTEITR
IBRIC R—N 7777 ZRAE. COR—IZFHALTVM T2 ICH T 281E%
TRUVET,

FLW QEMU FFRPIVY—ILEERLES . AT >arTRE OV —IL
DHYHAXEZRETDHIENTEET:

gemu-kvm [...] -chardev vc, id=vcl, width=640, height=480 -mon chardev=vc]

FEDaATURIE vel EEENZREBIVY—ILE IBED YA XTHERLE
T AER L7121 QEMU E=490SEEATHRWET,

file

VM T AN BB ATET—9% VM IRARM Y —/N EO 771 IVLITIRTEFELE T,
path INSGA—STHAXDI7IINAERETIRELNHYET, BB IBEL
774D FEELBWESIFERINE T,

gemu-kvm [...] -chardev file, id=gemu log1, path=/var/log/qemu/guest1. log

BEETIE QEMU 1Z2) 7 ILIR—RENRSLILR—M ZFLT QEMU EZ4[AEIFD
FvSIITINAREERLET, TNLUAICE B DF S I T /31 X% ERL
TERTZIENTEET, Fe2DATavEBmH<LEIL:

-serial F+>2o87/V1r X

VM 2k DIRIE) T IVIR—R & VM IRAR Y —/N EDQF VS IFFT /AR
(F¥rZ>287/V1 X TIETDT/NMR) ICERELE T BEETIE, COEIE
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TS5T4HINE—RDBEICITRIEIAVY—IU (vo) &, TS5 T4 hIVE—RTH
WBEICIE stdio DEBRICARVET, F/z -serial [TIXZLLDYTHToav
PEEINTVWET, B2 —BAHEAWGEIE nan 1 gemu-kvm % S8
LTLEZL,

BAT 4 R—PETOIYTIVR—NEBREUTEES, IRTD VYT ILR—b
HERNICT BICIE, -serial none AIEELTLEIL,

-parallel =/v7 X
VM T AN DINSUIVR—R e RAMIDTINAR F/V7 X ATERELE T, 2
DA TavTlE, -serial ERICBEOT /NN RAICHIBLTWET,

eEvh

VM KRR M —/X A% openSUSE F7z1& SUSE Linux Enterprise Server
DIimE. /dev/parportN (N [FR—FES) TRINDLDAR. EED/FL
IWR—NEERTHIENTEXT,

BKRT3R—FETONSLILR—FEBLTEE T, TRTD /85 LILIR—
NAEERNICT BICIE, -parallel none ZIEE LTI,

-monitor F+S>52087/V1 X
QEMU DE=4% VM RAMNF—/NN EDF¥SI99TNNAR (F+5208 7
/NN R TIRETDT/NAR) IERELET . DA TavTld -serial ERAL
BEOTNARUTHIGELTWET BEETIE. COEK TS 7180 E—RDI5G
BITFREIVY—IV (ve) 2. T 571470 E—RTRWEEITIE stdio DE
BRICARYET,

FATRERFYSIITNRAZADNYI T RICDOWT F#LIEY a7l R—=Y
(man 1 gemu-kvm) ZEHFAIZI,

12.4 QEMU TOXRYNI—F2 Y

-net 77 2avEFETEE VM T AN ILBIFBRYNT—0 A5 —T4 2D
TEEERYNT— U DIEEERETHIENTEF T, IR TIX SUSE (& none,
nic, user, bridge, tap DEA T avEHR—ILTWET, -net A 7>3>D H
THTaviioWT 2R —8&Fv=a7I)LR—Y (man 1 gemu-kvm) ZHx
HLIEEWN,

gemu-kvm ZFIALRE<T SV DET
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YHR—AIHB -net DT F 753>

none
VM 7 AN ETORYNT—Ih— RO REEB|MICLET, IL—T1\vy
TFTINRATHD lo RYNT—D AVI—DIAADHEFETEHIENTESEL
IITHRYET,

bridge
TAP AV —DxA R %R ETDI=DITIBELI=RYNT—IANIL/IN—% {FH
LIEBELAETUvIIERGLET 55 LT 124318 1Ty R EAFEY
BRYNT—F2T] (146 R—=D) #EHHALTIEIN,

nic
FLWRYRND =945 =742 H—K (NIC) 2/ER L. IEEL IRFEO—
AIWVTYT7 Ry NT—2 (VLAN) ICERLE T 55U 12,4118 TRy hD—2
AVI—TIAAN—RDERE] (144 R—) HHFHmAHLIEI,

user
A—HYE—RRYMNI—F V%I ELE T 55 12.4.218 2—HE—K
FYRT—FT ] (145 R—=) HHHHLLEIW,

tap
TV VREFBIN—T1VTRELMAL Ry hT—IHEEZ MIALEY,
FLUZ 1243 1TV IRELFMATEIRYNT—F T | (146 R—Y)
EBFTAHIEIN,

12.4.1 XYNT—D 45— L AH—KRDE&
&

FLWREIRY N T —IH—R%EBINTBICIE, -net nic ZERALET:

gemu-kvm [...] -net nic, vlan=1@, macaddr=00:16:35:AF:94:4B@, ¥
model=virtio®, name=ncard1@®

0 RYNI—IAVH—TIAR%EVLAN BES 1 ICERKRLEFI . IITEETD &
SIFHBEDEDT, EICHBBICFERTZETT . COYTH TV avsE Ak
95&. QEMU TIIEIEETHS 0 #FEHALET,

0 RYNT—UH—RITHTEIATATT7IERAEHIE (MAC) PRLREIEELT
WET, NI RBEREBEST.BIHBELTEZEZHE8HLET,
BELRWESIE. QEMU IEBEE®D® MAC Z7RLRAAZE|Y YT #EHEIND
VLAN TFEHIRELBRVWLIICLET,
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© XYNI—UH—RDEFILEEELZET, -net nic, model=? EANTBE,
BHEVWDOTSYRNIF—LED QEMU ICH BT BT RTORYNT—IH—K
@—%%ﬁﬂt\bij_o

RS TIE, SUSE 13 rt 18139 & virtio DEFILEHR—MLTWET,

12.4.2 A—HE—RRYNI—F2 YT

-net user A7 aVEIRETSE. QEMU A IRHTE I —HFE—RDRYIT—
JHEBEEMA T BIENTEE Y, DA TVavid, FICRYNT—VE—RDEE
INBWEEDBREBETEHYET, TD/H. FTEDITVRIAVIEFWTNER
CEBRICARYET:

gemu-kvm —-hda /images/sles11spl base. raw

gemu-kvm -hda /images/sles11spl base.raw -net nic -net user

ZDE—RIEZ. VM TR BSA V=Y NREDHE DRy NT—IERIZ T Y
EAIEZWGEILERAE—R T BEETIE—YDT ANEDBEN FFAX
NAEWEHEMITR>TWSTZH, VM T AN IRy T—7 LMD RRARD DI
BRTEFRAFAL IORYNT—F VT E—RTIF. BIEE HEREAETT . F
2. I—HFE—RIE VM KA —/N EIZHBO—HILTALIRN) S VM RN
'Ry NT—U8EH LI-WaEICHENTT,

VM 4 AN (R4 D DHCP H—/\H55 IP PRLRADEY B TEZIFFET, VM 7K
AR —/N (DHCP #—/\) (£ 10.0.2.2 ELTF7 IV ERTEBLIIICH>TWT, &
ZMENCEIY B TONBTRLRIE 10.0.2.15 IO T RL RICHE>TWET, ssh
aAvVREFIATHNIL 10.0.2.2 ICHD VM RAMNY—/N [T TIOERATEHIENT

XBIED, scp TRI7MILE RAMDST AN FLEETAMNDSERAMIOE—T

BZEETEET,

12.4.2.1 A2V RS14)

ZDETIE. QEMU OA—HE—RRYRNT—F VT HRETDDHD HEICD
WT WK DODDRIRZED TRLTVWET,

A 12.1 RIRTEI—YE—RRIpT—F>2

gemu-kvm [...] -net user@, vlan=1@, name=user net1®, restrict=yes@®

0 I1I—HYE-FRRYNTI—FVIDEEEZLTWVET,

@ VLANHFS 1 ILEKTIIEETTIBIBELABWGEIE 0 IRYET,

© XYNIT—JRIYIIITTEOMYPTVERIZIEELTWEYT, QEMU £
ZHNTHEB T BERIER LEBETT,

gemu-kvm ZFIALRE<T SV DET
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0 VMTRNEZIILIETELHDIEETY . INIZLY VM RRRMF—/8 AD
BEDN TRIRLABBEN . AEDRYRNT—IEDBELEMINET,

A 122 WEDIP PRLRGHEEISES ZI—FE—NRpT—F20

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 VMHITRMICHLTEIYYTS IP PRLAGHEEEELTVET, FETRY
MNRIEIBETEET  BIE(EIF 10.0.2.0/8 TT,

® VMTRNHMISREVM KRR =N DFPRLRAEIELTWES, BEEE
£ 10.0.2.2 TY,

©® NE® DHCP H—/\H VM Z RN [T LTEIY L TEHHRAD 16 ED IP
TRLRAZIRELE T BEEMENIX 10.0.2.15 TY,

0 HNE® DHCP H—/\HN VM H RN [CEIY YK TBRAMEAIEELTWET,

A 123 RopT—2fBE)E TFTP eEHTE3I—E—FRyfT—F2 2

gemu-kvm [...] -net user, tftp=/images/tftp dir@, bootfile=/images/boot/pxelinux. 0@

0 MWE®D TFTP (ETHEAMALHBERLITARET I 77 VEmE7ONIIL)
H—N\EEPILTWET, VM Z AN BITIE, TFTP H—/ADJL—h F14L
IJRN)ELTIERELETALINIRDI7AIVD B ZABHIC H>TWET,

® IBELT77M1)L% BOOTP (IP 7RLADG S EREIMI A—T DI %E BR
T27ORIINTARIEBDRWNT—IRT—2aV TLLER Sh3E0)
T7ANELTTO—RF+ANTBIEETY, tftp EEHIFR LB AL,
RANEDOO—HIL TALINIDSEEITERLIICRYET,

A 124 FIMYTDNR—PEkBeeefIHTEI—1FE—NRopfT—F 20

gemu-kvm [...] -net user, hostfwd=tcp::2222-:22

RAMAIDR—K 2222 ICEIZEL/- TCP D#EfA, VM Z AN AlDR—K 22
(SSH) ICERE T BIEETT, VM H AN LT sshd A& LTULHIL,

ssh gemu host -p 2222

EANTBIET. VM AT AN D SSH ICIEETEBLDICARYET. 22T
gemu_host (&, RAMAIDKRANZF /L IP PRLRELET,

12.4.3 7y IREEFRATIRYNI—F 2T

-net tap A7 avAEIBET DL, QEMU IFHRAMAID TAP Ry D=7 /R4 R
EVM T AN AIDIEE LR VLAN ZHii L, Ry T—0T oI % LET,
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DRYNT—=IA V9 —=TTA A&, FYRT—IRDMDRANSSRTELT &
1. ZOTEIFRETIE BFTET  RIR AR EFRDSDETY,

FTRRYINT—IT VI ER L. TN YRRV NT—T (V5 —TT(
(BHIE ethd) ISBILET:

1 YaST arvbO—bterd9— %8FL., [Ro,T—I7/V1X] > [RopfT—2
DRTE] mBIRLET,

2 [EW] LT INV—ADTF7ES77a0] DAV RIEREFT, 94V RoAR
Wb [N RELE] ODROY T IV)RNT [TYws] BBIRLET, #
RETRSIEL LAAN] = LEY,

3 BMICIP PRLRZEVH T B LIBEETEIY H THENZRRLET, &
e RETHNEBREORYNT—IREEITRVET,

4 [Ty 7/ V1.X] DT TR TV IIEMLIEWN A —H Ry kT /84 R
BIRLE T,
B 122 YaST #F/FLERI,NT—2T v DRE
- FYRT—IH—RORE

- (5) TRLZ (A) FUS S ERETA

) PRLABRRELG (F FEBER)

* TZEIPFFLZ | DHCP ~ S—=av 4 LB DFEHTH DHCP v
L BEIPTELA
EITELA
e v IPTRELR e
30 (o) s
~IT Fyril (C) » ) s (N)

I5IC LAAN] ZRLET BRICREFADT NA R 2T )y Il EmMLEHEL
TWBIHEI. ZDEDERBEAY E—IDNRTRIINDDT, [#77] =2HLET,

5 [OK] 2L TEEREFRFLEY, FRRDOLIICAATEE, TV INERE
NI E%WRBIHIENTEEY:

gemu-kvm ZFIALRE<T SV DET
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tux@venus:™> brctl show
bridge name bridge id STP enabled interfaces
br0 8000. 001676d670e4 no eth0

12.4.3.1 FEEICLB Ty IR

TRBOYY TRV T NaFATEIET HULERLEZT Vv A9 —TJ14
2 br0 [ICVM RN BEfHZETEHIED TEXT, FEEDIBDW DML, root D
ERNBEEDT=0., sudo REDHHHAAEFALTEITLTVET,

p: 3.5

2B, VM RZAMF—/N I tunctl & bridge-utils /Sy —IAA Y
AR=ILINT WBIEETHRLLEIV AV AR=ILINTVARWNEEIL,
zypper in tunctl bridge-utils A¥YRTAVAM—ILE {TRITENTEE
ER

#!/bin/bash

bridge=br0@

tap=$(sudo tunctl -u $(whoami) -b)®

sudo ip link set $tap up®

sleep 1s@

sudo brctl addif $bridge $tap®

gemu-kvm -m 512 -hda /images/sles11spl base.raw ¥

-net nic, vlan=0, model=virtio, macaddr=00:16:35:AF:94:4B ¥
-net tap, vlan=0, i fname=$tap@®, script=no@, downscript=no
sudo brctl delif $bridge $tap®

sudo ip Llink set $tap down®

sudo tunctl -d $tap®

0 TYVYUFNARDERERRELTVWET,

0 HLWTAP TNAREERL AV T MERTLTWRI—HICEYHTT
WET, TAP TNAARIFRBIEPTIaL—ay BELIRE) TLFEAS
NBRERYRNT—IF NARTT,

© HFLLERLI TAP RYRND—IA V9 —TARAEBMLTWET,

0 FHLWTAP RYRNT—HOAVH—TIA(ADEBMIARZET 1 D Fi%s
TR>TVWET,

0 FHLWTAP FNNAR&E RYNT—0T )y br ICBIMLTWET,

0 ifname= HTA T av T TYVyIIFERTSE TAP Ry hNJ—94( V49 —Dx
A ZADEZFIEIBELTVET,

@ qgemu-kvm BARYRNT—H T )y IR T BRIIC, script & downscript D
B%E HELET, VM IRAMN—/N D771V AT LARICIEELRZRV) T
A BET D& RYNT—0 Ty I ADEHEN TR NBFIIC script T
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BELERVY T M, 2y hNT—VIRED 8T L714IC downscript TIEE
LizRY) T M, ENENEFTLES . INLDRY) FhEFATEIET,
TVyIBID Ry NT—DF INA A&/ ELIZYRELBELIEYTEHIENTE
BEHIC o TWET BEETIE /etc/qemu-ifup & /etc/qemu-ifdown D
A0V TREETLET, £/, script=no X downscript=no ZIEETDER
DY TMIRITINRLARY, TYy D BEYDIEEIBIRIC TROZEIRYE
ERS

0 RYKNT—UT)yI brd H'S TAP A9 —Tx( A% BIBRLTWET,

© TAP TNAR%E IOV REIIBITIETWET,

® TAP TNRARADBREEBEELTVWET,

12.4.3.2 gemu-bridge-helper #fIAL7=T)yIAD
i

VM AN 2Ty SN LTRYNT—VICERHTDED 1 DO AEELT, gemu-
bridge-helper EMEHENBIANIIN—=TOTS L% FIATEIHEDRHYET, NI
TAP A9 =714 A%FJRELTCIBELL TV IIlE KT 2ETONEETR
WET BEDAIL/IR—F1TT7A)LIE /usr/Lib64/qemu-bridge-he lper T A
JLIR—1T 774)VIE setuid root DFRENABINTWT, AR TIL—T
(kvm) DAV IN—DHMNETTEBLIIREINE T, TD7=H, gemu-kvm <
YRENBEBIL, root DMERELICETIEHIENTEET,

ANIVNR=TOT 5 L%EETTBIE. FEEDLIITEITLET:

gemu—kvm [...] -net nic,vlan=0, model=virtio -net bridge, vlan=0, br=br0

TAP T/XA 2D ECH EMIRERIET 5. JREDANIV/IR—20) T EOH
FTEIICERETHIELTEET, ZDIF AL helper=/path/to/your/helper D
RNTEELET:

gemu-kvm [...] -net bridge, vlan=0, br=br1, helper=/path/to/bridge-helper

(7] 5

gemu-bridge-helper ICXTB7 0 AMERZERET BICIL. /etc/qgemu-kvm/
bridge.conf 77 ILATELIEIV, TcEZEXTERDOLIREBEDIBS. gemu-
kvm A RIE VM AN Ry RD—07 1) v br0 |[TEEHRTES IICRVE
9

allow br0
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12.4.4 vhost-net 2§ L7=RYNI—O DT
9€5L—>ay

vhost-net EVa1—J)LAEFIATEIET, KVM O BLURBIERYNT—I RSN
DMEREE LIFBENTEET , ZNICLY, RYRNT—VDEZETERIL—TvA
DIERAEEINTEXET,

ZDEI2—IEFIBTBICIE. FAMITEMELTWSH—RILICDWT,
CONFIG VHOST NET A EINTVWT. A—RILAE L LLIZED 2—ILICH->T
WBZEEERLET:

grep CONFIG VHOST NET /boot/config- uname -r’

= BAICTAMIADA—FRILTE, CONFIG PCI MSI AR EINTWNBI LA
FLET:

grep CONFIG PCI MSI /boot/config-"uname -r°
WA DEEDE-INS HEIFTEOIAVYRSA VDL, vhost-net RS
ANEFMBALTT AN REEILET:

gemu-kvm [...] -netdev tap, id=guest0, vhost=on, script=no
-net nic,model=virtio, netdev=guest0, macaddr=00:16:35:AF:94:4B

ZZ T, guest0 |E vhost FIEIDT /A1 RT3 #BIXFEIAIEELET,

12.5 VNC 2RI L7 VM 7R+ DO
=k

QEMU (5@ %, SDL (B TS5Y N 74— LIS LIE=TIVF AT AT S4T51))
DIAVRIEEAFIBLTVM RN DTS 714 hIBHH%ERRLET, -vne
T avERETEE. QEMU ICHLTIRELK VNC TAR T L1 %2E5%11%
SOTIBETBIENTEEF T, NICLY. IS5 T714H07% HA% VNC yiay
RICEREIBBIENTEET,

Vi

QEMU DR~ % VNC Evava N LTEEXLTWAIES, —ushdevice
tablet 77/ avaEIREL TEEATR2LIEOIN BIEELYPI<ARYET,

F7- BED en-us (REE) UADF—KR—RLAT7OM s FHLEWVESIE. -k
FFavEFRALTIEELTEIWL,
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-vnc DRVDOYTA T avid F7 X 717 ODETRIFThIERYFR A, -vne 7
ToavTIE. FERDIIR TART LAEEIBETHIENTEET:

RAMN: T4 27T A
RAN TEELLERAMND T4 AT LA TEELETARATLIESHD
DERDAHEZFMITET, VNC £y arTRIHTS TCP R—MIES.
TARATLA THRELLESICH5900 2B L BERYET, KRR M %15
ELLGWEE X ERDRANDSD EiZZ T HITET,

unix:/N 2
VNC H—/8F Unix RAM Yy ML DERLITEZ I FITFET, /3R 7
7T2avTlE, Unix YTy NDIBFEIRETHIENTEET,

none
VNC H—/\#ae b I E A, H— "B HIFEBLARWVELIITRYFE
T, EERIC QEMU E=9D5 VNC Y —/N\%EREITEIENTIET L
IE B35 QEMU E=S5FIFLARIE VS > DEFE (157 R—) 58
FALTEIN,

tux@venus:™> gemu-kvm [...] -vnc :5

(V547> MAUT:)

wilber@jupiter:™> vinagre venus:5905 &

123 QEMUVNC v>3>

= e QEMU (SLEST15P1) - UE—hFRZboT 2a—F
U@ BERE) EBERN] Tubv 2B ~LTH)

&l x | £ | & 5] =]
= [s1b=-] TRAPY—2 APU—LavkEES | S AOEE FRGH ChlAlDel 2385

.. SUSE Linux Enterprise Server 11 (x86_64)
|

&

| mezer gmenrs || @y || @Frvtae way( l

M (gx@E0 |v] o5 e |v onome |~ | B [a—snare | v| afN
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12.5.1 BB %HRG9 S VNC &

BEEED VNC H—/NERE LR =2 <iThWVWEF A, EROHITIERYNT—S L
IC HBEBEDRANDS EEDI—HFHEHKLT QEMU @ VNC Eviavs
BE 22N TIET,

VNC DISAT7 YN/ H—\BEDEHTIE FRLBRLRILDEF1) T15RET

L_tb“’c%ia“o QEMU @ 1 DDAV REANTBEIFT/NARAT—RTD #%
’fﬂ% RETDIENTEDITH, x509 SEFAEARTELY SASL ICLBEEE
7& ﬁfdﬁDﬁ_U %Eé&o)ﬂlb uEﬁ/ﬁ%%ﬂ%ébﬁf;UTéL—tb\—c%i_a_

x509 DEFFAZARIC DWW T, 3£ LLIE A.218 X509 4547~/ H—/\GIEAZ
DER] (172 R—=) &BFHALEIV F oo VM RRAMN—/N E9SAT VR
BITD x509 EEBAZ DB EAEIC DWTIL, 6.2.218 X509 SFRAZAFIALT
JE—R®D TLS/SSL ##% (qemuttls)] (55 R—) & 6.2.2.31 [IS5ATF7 VD
BREERETAN (57 R—V) #BHmHLIEIN,

Vinagre VNC Ea—7 CIEBERIRIEANZALICHRLTWET, ZD7EH. T
HRDEIBRFTVM T RN DTS T4 AIVHEANERETHIENTEET, DA
Tl Y —/\SEBAEZTH D ca-cert. pem, server-cert. pem, server-key. pem A%
RAMAID /etc/pki/gemu TALOMICEBEINTWT, 77147 MUDIIERE
E7Z47 VMDD TEEDGAICEEEINTWSEDELET:

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

A 125 /YT—R585

gemu-kvm [...] -vnc :5, password -monitor stdio

VM S AN DT S574H0IVHE % VNC TARTLABES 5 & (BFIE 5905 F

/T3 NafER) ICSRELTEELET, password 7473y TRY Y IR
—RR—ZADFRAAEEBELTVWET  BEETIENRT—RIE AR EIN

TL\Eb\T_&)\ QEMU E=#H5 change vnc password A<V RTEREAITAL

9

QEMU 0.12.5 monitor - type "help’ for more information

(gemu) change vnc password
Password: sk

B, I TlE -monitor stdio 77/ avAaEIEELTVWET A, Thid QEMU €
:’97&‘”&5‘—2?67‘_&) AR DEEELRITNIERSRWEHTT,
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B 124 Vinagre TDEFFS 1 707"

’J == =:5905 - Remote Desktop Viewer - 0 x
Machine Edit View Bookmarks Help

=4| Connect 3¢ Close

Remote Desktop Viewer

VNC authentication is required
Host ~:5905
Password: |eeee

Remember this credential

Cancel Authenticate

P 12.6 x509 FFBIZ55

QEMU VNC % —/\TlE, Eyavilx LT TLS OESE%&E L. x509 FFEA
EILLBRHAAERETEIENTEET =N ISAT VML CEIRE S &
KU, ZDIIBAE % (FEND ESIEA#ERT (CA) DEIBAEERBL LA E TR
TRWET, COAEIE AR A DERAKEAAEREINTVWALIRPHERIET
FALTEIW

gemu-kvm [...] -vnc :5, tls, x509verify=/etc/pki/qemu

ﬁ/ 12.7 x509 pJZ'H/LJ"i&/\X? Rz

ISATVNMIN TS 2 BEBORIET I AEBETIEMT, TLSEEE x509
SEBRZEERARICINA T /NAT—RICL B A A S HEDRIENTEET, T
DIV READLIZE. QEMU E=Z4TENTIT/IRT— F’é:;ﬁ?flfC(t

gemu-kvm [...] -vnc :5, password, tls, x509verify=/etc/pki/qemu -monitor stdio

ﬁ/ 728 SASL ﬂ/blﬂ

S EREEz¥ 1) 742 (Simple Authentication and Security Layer (SASL))
E AVH—2y N TORINICBIFIZERAET—FEF2)T1DIL—LT—Y T

gemu-kvm ZFI L/RIE~ 2V DET
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9, PAM, Kerberos LDAP 72 & DR AN =X L% HBAEHETHEL

ER SASL TIRBBEDT—IR—AEFHF>TWBLEHEATHBZ0H, }%ﬁ%m&o
A—H AV ME, VM RZMF—/8 EI12 (Unix D) PHYVRELTEES 300
Bl HYUFHEA,

AN ‘lZ:\"ZL'JT'fJ:@iEEEI?f)‘b SASL REE=F A9 2ERIE TLS B S & x5009 &
AEFRAIZHAEHOETHERAL TSI W

gemu-kvm [...] -vnc :5, tls, x509, sasl -monitor stdio

12.6 VirtFS: RAMES ZANDRTD T2
WY HE

VM 2N 3B E. DB SN AARIETHELE T ATV RSB OHET &)
ELET L. CPURT7ZAILL AT ALICDWTEHEEBICEIY Y TONET, TTH,
VM RRAMS =N DT7AIN TV AT LD—EDeHETEIET. BHICHEE O
TR ERILTESO RBIEREEZLYRRIGEATESLIIC AVYET,
CIFS ¥ NFS 2EDEHIBRYNT—IT7AI AT LEFIA LT REDLDIC
TAINIHEHETEIEETEITN, S DHEER RIEBIEBICEShTWSED
T HREE P AEE ICAKZIRBELAHYET,

KVM Tl VirtFS EEN% GEICK 2T 1774V AT LIRARI—] &
HEIEENZET) (LD D BRBIEINZY—ILABEEINTUWET, VirtFS (33
PURIBIEINT= 7ML S RATLDRSANEFRTBHD. 7S AMIDT T)r—
2avDIFAIV VAT LETOAVITINA ZADREICER LY, TORERAEMIC
FAMIIC RLIEYTBELORNIBAEELIENTEET, VirtFS & Plan-9 DXy
fo— ZFObINAEFAL S ANRANETEBELEY,

VirtFS OfFERAIELTIE FTEDLIBEDHHYET,

o« EHOT AN SE—DHEIANSITIEALEY S ANETEETS 77
IV AT LERBLEYTZEM,

¢« V=R IPAIN Y RTLELTEIY Y TTWEREBTA R 0%, 4 ZAMAD HREIRF
ICEER T2 RAM T4 RVICEB S 2 281,

« VSURBREBELREDE T B—DRANMADIZ7AIV AT LEEHDOBEE IJ1R
HIBLIRAN—JH—EZ,

KVM Z# A L7 RT81E



12.6.1 &%

QEMU Tl&. VirtFS OR%Z(F 2 BEDT NI AELTREINTVET:

o IRARESZAMNDRBITTORNINAYE—IRTF—45PYEYTS virtio-9p-
pci T/NAMR

o T7AIVI AT LADTEEC X 1) TAETIGRE . T7MIV AT LD FO/RF+«
IERAERTTBHD fsdev F/A1 R

B 129 VirtFS #FFLIEFIMYD 771/ 7L DL

gemu-kvm [...] -fsdev local, id=exp1@, path=/tmp/@, security model=mapped®
-device virtio-9p-pci, fsdev=exp1@®, mount tag=v_ tmp®

0 ARENKRDIFAIVYATALICEIY Y TEHERF.

0 NENFKRDIFAILYATLDKRANMIIRZ

© [FAITZEXIUFTAETI, mapped & TS AMIAD F7M4ILY RFLDE—
REN—ZyoaVERAMAEXBILTUIELES, none (X T/XARIL—] =
X2 FAETI EEEN T AMUADT7AILICTRH L TEREL 2/ A —3 v
VEBRE, RAMUICERLET,

O -fsdev id=THRELE. 2ERRDI7MILI AT L #5IF,

0 FHTAMUTIZFAINVRTLBEIIVNSTZERIERTS. IV,

REAINEZIT7AIVO AT LG TAMUTTEDLIICLTIIV NS S ZENTE
3

mount -t 9p -o trans=virtio v tmp /mnt

ZZT. v _tmp ICIE -device mount tag= TIEELAETIVNY T A, /mnt [TIEA
BINTWS 7MLV RTLDI IV NEEIEELET,

12.7 KSM: F2AMETDAEYR—I
"

H—RIVE—R—IE K (Kernel SamePage Merging (KSM)) (&, & n~70O
TR CRA—DR—IDBFEELEGEI.ENLEHEBTE2HO Linux 71—
FILD BERETT, KVM DF AN Linux O 7O€RELTENMET BEHEA»THD
7e8d. KSM (A —/"—OIv hOMEEAFIA L TLYURIRMBAEYEE%E 1712

gemu-kvm ZFIALRE<T SV DET
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IENTEXY  ZDH. RONT AT A TEBMORBY S V2B IEHHNE
B HDEIWIHEI, KSM IZNRRNMBRTEERYET,

KSM #FIBE T 5ICI%. TP FIEEEELET,
1 FFEBFEODOH—RILT, KSM D EFIEINTWBENEIDEERLET:

grep KSM /boot/config-"uname -r°
CONFIG KSM=y

BFEVDAH—FRILT KSM BEZMEINTWSIHA. /sys/kernel/mm/ksm T«
LIMYLLRICTFEDEI R 771D FEELTWAILS TY:

ls -l /sys/kernel/mm/ksm

total 0

drwxr-xr-x 2 root root 0 Nov 07:10 ./
drwxr-xr-x 6 root root 0 Nov 07:10 ../
-r=—r=-r-- 1 root root 4096 Nov 07:10 full scans

-r——r—-r-— 1 root root 4096 Nov

2

6

1

1 07:10 pages shared

-r——r—-r-— 1 root root 4096 Nov

1

1

1

1

1

07:10 pages sharing
pages_to_scan
07:10 pages _unshared
07:10 pages volatile
07:10 run

07:10 sleep millisecs

-rw-r—-r-— 1 root root 4096 Nov
-r——r—-r-— 1 root root 4096 Nov
-r=—r--r-- 1 root root 4096 Nov
-rw-r——-r-— 1 root root 4096 Nov
-rw-r——-r-— 1 root root 4096 Nov

2 KSM OHEENBMEINTWEHEI D ZHERLET,

cat /sys/kernel/mm/ksm/run

LEROOATVROETHRN 0 THo/2HEIE. TEROIYVYRTEMILTS
ZEDTEET:

echo 1 > /sys/kernel/mm/ksm/run

3 HEIFKYM ZFBLT. EHD VM A~ 55470, pages sharing &
pages shared DARNBEHERLE T &AL TRDOLIIC RYFET:

while [ 1 ]; do cat /sys/kernel/mm/ksm/pages shared; sleep 1; done
13522
13523
13519
13518
13520
13520
13528

O W WW©WOWowooo
S
~
S

/sys/kernel/mm/ksm/* 77 A ILDEBRICDWT, 5 LLIE /usr/sre/ Linux/
Documentation/vm/ksm. txt ZHFHHAL/ZIL (kernel-source /Ny —IWIZH
YE9),
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QEMU E=4%FfIALERE~
SYVDETE

QEMU "EFTHRTHNIEE=ZFTVY—ILDREIN, —FEDONEFRENT
BEE BRYF T, E=4AVY—ILTOIARVREFIATRE BEh DA RL—F 1V
T AT LDRENR) L—INT AT AT DR A& ITIRoY, RV =2 oay kv
YOV RTF—HEFELIEY. TOMRE T VICE TN DD DEIHAETARIT
& N TEZET,

13.1 ®E=H3AYV—=IADF IR

QEMU DSEZAOAVY—ILICT IR SITIE, Ctrl+ Alt + 2 23 LE T,
QEMU @ E=4#aVYV—ILHhbiRIFI=EWESI, Ctrl + Alt + 1 #HLET,

AVY—ILDOFERRIANILTERIIELWEEIL, help H? AV REFIFEL

FI.FBHEOIATVRICHLTAIL TR RRTDICIE, help Tv M DED
ICAABALET,

13.2 AN AT A DWTOIFRE
=

FAN ZAFAICDWTDIEREIEBTSICIE info 7Y 3> OV REFIA
LET MEATVavaiEEETICRT I FATRALT TV avo —BEIrR
RINFET AT avTEomLEVWERAIEELET:

QEMU E=#%FBLIRETIVOER
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info version
QEMU O/N\—2 3> &RRLET,

info commands

FIEEREZD QMP vV RERRLET,

info network

XYRT—IDIREERRLET,

info chardev
XFvSU9TNNARERRLET,

info block
N—=RFARIRSAT7AvE1T1RIRZA4T, CD-ROM RS47 #&. 7
OvITFNA R DWTDIERERTLET,

info blockstats
TOvITFT AR DWTDFRAHIAHS  EXAHTEHEHRERTLET,

info registers
CPULYR¥9AEFRRLET,

info cpus
FIATREAR CPU ICDWTDIEHRARTLET,

info history

ARSIV DOREREERRLET,

info irq
FYIAAICET HIREHIERERTLET,

info pic
i8259 (PIC) DIRREARRLET,

info pci

PCI ICEA T 21E#HERRLET,

info tlb
RAEAE)EWIBAE)DYYEY JIERERRLET,

info mem

BWRREBAE)DYvEV TIEHRERTLET,
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info jit
HAFIvIAV 1S DIERERTLET,

info kvm

KVM DIE#HREFRRLET,

info numa

NUMA OiF#ERT=LES,

info usb
7 ZMAID USB F/N1 ADIERERRLET,

info usbhost
RAMBID USB /N1 RADIEHRARRLET,

info profile
TO774VIEHRERRLET,

info capture
Fv T Fv (A —T 17485 BHRERTLET,

info snapshots
BHEREINTVWBRETSVDRFYTIayMIDWT, ERERRLE
ER

info status

REDREYY VDERERRLET,

info pcmcia
PCMCIA DIRREERRLET,

info mice

TAMUADEDI IR AR NEZEL TSI E RRLET,

info vnc

VNC #—/NIFHRERTLEY,

info name

REDREBY VBERTLET,

info uuid
BEDRE~YS VD UUID #RRLET,

QEMU E=#%FBLIRETIVOER
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info usernet

A—HRYND—DDRYIIERIREERRLET,

info migrate
7’]/7‘1/_:/3 ‘/47%%7&'%28_? ng—o

info balloon
NIL—VFINAZADERERRLET,

info qtree
TINAZADKREEERRLET,

info gdm
gdev TNNAREFT IV AMNERRLET,

info roms

ROM DIg#ZERT=LEY,

info migrate cache sizes
RIEDT A L—3> xbzrle (=Xor Based Zero Run Length Encoding;
XORAR—=Z2DEARIVIA—FTAVY) DFvyrath4 X% RRLET,

info migrate capabilities
xbzrle EMEREDRLARI AT L—2a BEEDIRREERRLET,

info mtree

VM 7 A DAEEBBEERTLET,

info trace-events

FIETRER ML —RANRY NEFDREARRLET,

13.3VNC SRAT7—RDZEE

VNC D/R2T7—RAZETBICIE, change vnc password I RAEAADL.HL
WIART—R7%E AHDLET:

(gemu) change vnc password
Password: sxskokskokxk

(qemu)
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13.4 TIMM ADEE

DA—NT VAT AT TN AUERINTWDETNA AR T77 )L %BKR (BY
9) Il eject 7V XL AV RE FIALEY, -f A3V EIBETRLE,
MEIR AU LE RITLET,

DLA—/INT AT 4T (1=&ZIE CD-ROM #2&) D AT AT AT RIICIE.
change 7/V7 X& A<V R%E FIBLET, UL—NTILATAT DT IN R4,
info block Y RTEETEXZT:

(gemu) info block
ide1-cd0: type=cdrom removable=1 locked=0 file=/dev/sr@ ro=1 drv=host device
(gemu) change idel-cd@ /path/to/image

13.5 F—R—FETIORADRE

FE=HAVY=ILDS, F—R—RPIIRAD AN AR LI TR ENTEFT, =&
ZIEBFENDTZT4hINA—HF AV H =T/ R (GUI) BMELRILIEF—AAD
HArEHLEE BEVESTLEDILIABE (F&AK X Window TD Ctrl + Alt +
F17:&) IL, sendkey F—7EF AV VR TF—ANEREETHIENTEET:

sendkey ctrl-alt-f1

F—IEFE ATV THERATEIF—ELZDO—EARRTBICIL, sendkey A¥VRAE
AALT Tab 23LET,

IORAEHIEILZWEE X, FEEDAY Y REFIATHIENTEET:

mouse move dxdy [dz]
dx, dy CIEETDEZIINIADRA VY E=BEHLET, dz IXEEIEET.
20— A —ILDBHEEIEELET,

mouse button f&
ROARYVDREAZE LET (1=ERYY, 2=FhARKRYY, 4=HKH),

mouse set 7 >r v I X

EDIIRTINAADNAR Y NeZ BN EEELET A VTYIRTIBE
I B{EIX, info mice O¥YRTHREBITAHIENTELT,

QEMU E=#%FBLIRETIVOER
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13.6 FIAARERAEY ROZEHE

-balloon virtio A7/ avAIBELTUREY IV AREIL. BEUREE/NL—
VFINAZADERIE LIS BMICXE)EDEY Y TELEETS JENTE
F NI —FNARDEMEITDOWT FELLIE 11,118 Tgemu-kvm ZFIFH L7
ERXAVAM=IL] (112 R=) EFHHLEIN,

NIL—=VFNARIICETBEREE=YIAVY—ILRTRRLEWEER. EDTF
INAZADY BT >TWBDEHIRTL7=WgE L, info balloon A<¥ Y R%EF
ALZEY:

(gemu) info balloon

NIV=U T INAZBEICIE>TWSIHEIE, balloon X A/V7 f AT/ RER
TLT XA BEYEDEIY Y TEIBETHIENTEET:
(gemu) balloon 400

13.7 RIS VDAENVY VS

REYSVRADAEY ETARIPAVY—IVHEAILREFELELWSEIR, FEO3
NYYRERTLEY:

memsave FNL XL X7 71LINE
REAEYDY VY THIEE LI 7ML X DSRRBL. #7 X THRELEYA
ADBGF Z71/0E OIT7AIIRELET,

pmemsave FNL XL I T 7L INE
YIBXEYDY VTHEIBEELRLE 7 AL X DORKBL, #7 X TiRELEYA
XD Z714/E OIT71IVIIRELEY,

X/ 74—V v PP TFNLZ
REAERYVDY VT % 74—V ;b THRELLEFEAT, ZALX DTKL
ADSBIALET, 74—V A X 3 DDIRSA—IHSIER SNDXFF
T 0> P17 X HIRELET:

Zo2 PRI TINZIHBHERELET,

Tk, x (16 #40), d (FSAE% 10 #H0), u (FSEL 10 E5), 0 8 i
), ¢ (¥v59%), | (TEVTS5HS) DLWThHEEELET,
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Y7 XU b (B EWR), h (16 EYR), w(32 Ewh), g (64 EvR) DWTh
DMEIRELET, x86 IRIETIL. h P wid | 28 T2IEEHETE,. CDHFEIE
FTTh 16 EYbP 32 EYhDO—R e YA X5 BIRTEIENTEEY,

Xp/Z7#—vv AT FNLX
MIBAERYDY VT % 74—V ;b THRELLEFERAT, ZALX OTKL
ADBEBLET, 77—V A L3 DDNRSA—IHSER INBXFET
T o2 PV 7 X HI_ELET:

Ho2 PRI TINZIHBHERELEY.

A= ITIE, x (16 EE), d (RFSAFE 10 E2), u (RFSHEL 10 #EH), o (8
), c (F¥309%), i (TEVTZHBE) OWThHEEELET,

Y7 XTI b (B EWN), h (16 EYR), w (32 Ewh), g (64 EvR) dWEh

MEEELET, x86 RIETIE. h P wid | ZHEET5IEETE,. ZDHBER
ZThEN 16 EvhP 32 EVhDO—R G YA XEERTHIENTEIT,

13.8 (REYIYDRFYTayNEH

®E

QEMU E=4%FIALR Ty T ay NETBEOKEEL. SUSE TIEARIC H
R—MILTWIEAD FEEDBERIIFEDARTRILDEDTHS7H, i
BAD AT/ TWBEDTY,

RETSYDRFyToavhEld, CPU ¥ RAM ORE, BLUVLETHOEEXIAH
ARER TARVDHABEAEL . TOE R TORERMMREIT IV DIREAREFET S
T=ODHHEA TTARBTIVDRFY T ay MEREEAFIATICIE, D iadEd
1BULED BEINE (VA—NTILTRW) ESHAAHABERTOVIT/NAAN
WET, ZOT1RVE gqecon2 XX THEELCLWARITFNIERYEEA,

ATy TayME BEVDRETY VABEDRETRELTEILWGEIC
BRI HHEATT LEXILREBY—/S\ATRYNT—IH—ER%EZEL. TD
B DIREE RELTHEVWT, 2<AURRBICRELET LWL RIGEICF B
LET, FLRFTyTVayME AN ERBRIBRIEEITRO>TVM T AN ERRE
ICIET LEDLIRIEZTRDIIDRIGE . FFII W TAREYI VOER%E
FEELTHD ZORERTONYITYTHERTBLILBARICEFBETEIEN
TEZXT, COETRAIZEDOLOIRBEICOWTFIEAHRBLTWET  BEDL

QEMU E=#%FBLIRETIVOER

163



164

STARDIFEIE, 11.2.31E lgemu-img ICLBREBY VDR FyToavhE
B (118 R=) BFHmMALIEIN,

QEMU =4 Tl ATy avh BB T 2DICTROLO> ROV REFIFAT
B ZENTEZET:

savevm ZFI
EE TR LRI T HLWMREESY S VD RFyFoay el LE
T REAZDAFTY T avhhEELLBEIF. LEIINET,

loadvm &5/
LEI THTRFLERRID ATy T Vayh e SiaAHET,

delvm
RIETVDRFTYTavhaHIBRLET,

info snapshots
FAFRRRFTYTYavMIDWT ERERTLET,

(gemu) info snapshots
Snapshot list:

i) 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

0 RFTyT avhO#RBESTI . BEIZEENICINEINGETY,

0 ATy avhDEBAXFIITY, ID ZABICES>THEANPT WIS
LIeBDEFAET,

© RAFTvT avkhEETETARVBEEERLTWET  EITHOT7 S

Dr—oavh §ETEAEYVHAZXDKRZITNIEKREIWNEE, Ry
TavhDHAXE KRESRYET,

0 Ry TiavbEERLEZBEEZRLTVWET,

0 RETIVDBREHIETREEZRLTVWET,

13.9 RETIVDO—FEIE (HARY
R) &85t

TRICRTIAVVRD, ZhZFNIREY IV E—BELE (TARVR) XY BT
IFYTBHDEDTY:
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stop
RIETIVDETE—BZEIE (FARVR) LET,

cont
R VDORTEBRA (LYa—L) LET,

system_powerdown
IV LT ACPI vy ROV BEREEEFELET . RBEDIYIVTEIED
20D BIRNRY P EEICIRYET,

qgF7=ldquit
QEMU %#BNBFICIR T LEY,

13.10 471 L—>ay

SATIATL—2a B IE ARDIREY IV E—ADRAN AT LS A
D RAMN AT ALICEITTRODEHEAT. ARG E—ELSZEIHYEE

Ao BITOMIBIZEAMICITRICEETEEFT L AV T TV RAGEDERT—H
B BITETAOIIEHTEET B BITHEBITEAEDEZRAMIBAL T —F7
IDFvT HBIEDNEEDTIT A, AMD & Intel 7—FF IV F v DRETERITTE

9,

FATIATL—2a Vv DEHIZTROESYTT:

* FATRATL—2avE BU CPU HaE%HD VM RAMF—/N AL TOH
EI{ CTEFI, 1747 —2avFmd CPU €7 )LIE. -cpu gemubd (BE
EfE) DA T EMDOEENMABIEE SNTWRWEGEDHATT,

s MEBFTINARERANDDT AMINAZIIN—FBIEIFTEEEA,

o VM RAMY—/N & VM 7 2N &, TN TN B R ZI e 1 A h—
I INTWBRELAHYET,

o AHCI A8 —JxA R, virtfs #gE, -mem-path ATV RSAV AT avid. Fh
FNIATL—avEORBEDN HYFEA.

« SP3D'EIELTWBRAMEDT A%, SP2 % SPT DENMELTWS AN
BITTBHIEETEFTEA,

 RETIVDAA=VIR BITTERTROEMANOT VT ERARETRITNIL
BYFFAIEZFTHBD NFS TARVBREICEBRBEINTWSIBERED
HLET,

QEMU E=#%FBLIRETIVOER
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- AA—YDOFALIIMIE A DR TRAL SRIRESNTVBRES HY

95

« MADKRAMIBE LY TRy RICFEEL TWRIFNIERYEEA,
s BITRERITRDTAMI WTHERLAETEB I W RTNIERYEE

Ao

FATRATL—2aV I TFRDFIRTITRVWET:
1 FFRBITTOREBY U ZBERDOKREICLET,

2 RIRBY LV ERBITHRDRANTRE L, —FHE LI TRITERIIHITS

N3 E—RICLET . BEFO/NSA—FIBITTDHRANBLEDDIEH,
-incoming tcp:/P ZNL X :—F HBINTIEELET.IITIP ZHAL
RNNE SATRATL—2avDTF—9%%FF135 IP PRLAR%E, A— A I
X TCP R—hEZFNEFNIELET, IP PRLRIC 0 &2EELEBE I REE
IIUVERTDAVI—TIART SATIATL—av a2 Fi3aEd104
UET,

3 RICBITITORANTCEZYAVY—ILARTIIE, migrate -d tep:B7 75

IP ZRLR: A=, AV READLTC. BITIEEERBLETD,

4 BITIRRAERRTDICIT. BT TORAMIHZE=YIAVY—ILH 5, info

migrate AV RAEZETLET,

b BITFEAEF v EILTBITIE. BITTTDRAMIHZE=ZH4OVY—IL DD,

migrate cancel ¥V RAEETLET,

6 L. BITEETORRYVVIML (Y—ERELERE) 2I8ET 51,

migrate set downtime ## A<V RAEEITLET,

7 BITEDORKREEREEZ [/ MEW] OB TEEY T,

migrate set speed Z& AV REETLET,
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A1 BLURBIERSA /DL A=)V

A.1.1 Microsoft Windows* A® virtio K51
INDAV ANV

Microsoft Windows IRIETIL, 1V AM—JL BRI LURIBILDORSA N\ &R ET
% ZEETEF A NI AV AN ILDOBRIRLURIBIE/N—RTA RIS i#2
BLLHELTE IEEINTLEILOHTT, ZDDH BEURBIERS A/ 1
ZAN—JUiEHD Windows BRIBICRH L TGEMTBZEICRYET,

TERDFIETIE. AV AM—=ILEHD Windows BNE—D IDE N—RF1 2RI EIC
FELTOWT Ry NT—=OT7HF THN 1 REFEREINTWSIGEEREBELT W
F9 ., Windows EIFD virtio KZANEEE ISO 1 A= kvm /3w —I NI
BFNTVWT, KVYM KRKRD /usr/share/qemu-kvm/win-virtio-drivers. iso
ICEEEINF 9, 8.418 Virtual Machine Manager ZFf|fAL7=70vE1T 12
V% 7-1d CD/DVD-ROM AT 47 DEYH LERHE] (91 R—2) D FIRICHKES
T, ISO A A=V HREITIVAD CD-ROM ELTHRELTLEIW, BHEVDIR
BT UH CD-ROM T /\A ZADEWNEREICIR>TWBIHEIE, 8.218 [Virtual
Machine Manager =% L7 CD/DVD-ROM /31 2D ] (89 R—) %
SHBLTCD-ROM 7 /X1 2% 2 BEDRSATELTEIML TS,



Windows T®D virtio K517 D#H
Windows XP 32 Ew iR

XEYsv/)L—>-balloon¥instal L¥XP¥x86¥bal loon. inf
FwphT—2-NetkVM¥instal L¥XP_Win2003¥x86¥netkvm. inf
XPL—=rviostor¥instal L¥XP¥x86¥viostor. inf

Windows XP 64 Ew Mk
XEY/INI—>: KNI TY
FwhT—2:-NetKUM¥instal L¥XP_Win2003¥amd64¥netkvm. inf
XAL—= viostor¥instal L¥XP¥amd64¥viostor. inf
Windows Server 2003 32 Ew Mk

XEYsvJL—>:balloon¥instal L¥Win2003¥x86¥bal loon. inf
FwphT—2-NetkVM¥instal L¥XP_Win2003¥x86¥netkvm. inf
XAL—=rviostor¥instal L¥Win2003¥x86¥viostor. inf

Windows Server 2003 64 E'w ik

XEYsv)L—>:balloon¥instal L¥Win2003¥amd64¥bal Lloon. inf
Fwk,T—2:-NetKUM¥instal L¥XP_Win2003¥amd64¥netkvm, inf
XAL—= viostor¥instal L¥XP¥amd64¥viostor. inf

Windows Vista/Server 2008 32 B Mk

XEY/VvJL—>:balloon¥instal l¥Vista Win2008¥x86¥balloon. inf
FwphT—2-NetKVM¥instal [¥Vista Win2008¥x86¥netkvm. inf
XPL—=rviostor¥install¥Vista Win2008¥x86¥viostor. inf

Windows Vista/Server 2008 64 Ew MR

XEYsv/L—>:balloon¥instal l¥Vista Win2008¥amd64¥bal loon. inf
Fu,T—2:NetKUM¥instal l¥Vista Win2008¥amd64¥netkvm, inf
XPL—=:viostor¥instal [¥Wista Win2008¥amd64¥viostor. inf

Windows 7 32 Evw kAR

XEYsvJL—>balloon¥instal L¥Win7¥x86¥bal loon. inf
Ry, T7—2:NetKUM¥instal L¥Win7¥x86¥netkvm. inf
XPL—=Ssviostor¥instal L¥Win7¥x86¥viostor. inf
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Windows 7 64 Ew iR

XEYsv)L—>:balloon¥instal L¥Win7¥amd64¥bal loon. inf
KwhkhT7—2:NetkUM¥instal L¥Win7¥amd64¥netkvm, inf
XAL—= viostor¥instal L¥Nin7¥amd64¥viostor. inf

A.1.1.1 Windows 7

TE T Windows 7 (SR L TREBURIBIEA RN —I RSA/RERYRT =T RS
ANEAV R F—)b?‘éf:&’)d)%ﬂlﬁ’?:ﬁ? LTWET 28 A=Y RSAN\Z(Y
AM—IEBI5E. FRICRTFIRIZ £ 7 FoWKEIW FIRMOA NI E%
LTLESEEKBETEILLROTLED HBEDHBIEN, [TIL—RIVY—2] (1
BOTLFEIGZED HYFT!

EE: HffiyR—MMcOWT

TEICRTFIEBTIE, virsh edit AV RAFRALTITAWVWET  Z20a7Y
RIZERRI&E LT SUSE TRMTMIC B R—MLTWARWEDTI A, CD LD %
PRI FA®R (Windows NDBLEURIEL ARL—YRSARADAIV A=) 13K
IW—=ILDOFIHELTIRDN, B SETOYR—IREINET,

FUMA.T Windows 7 32 EwMEICH FBEMRIEIEI AN —2 RS54/ VD1
/%

1 Windows 7 VM 4° 2K &> vy 495 L, Virtual Machine Manager %%l
LTvirtio WRDEMD/N—RFT427 (#BEURIBIEN—RTF1RD) 238 EL
F9, COTARVIE—BMICHERED T, VM TN hSETHIBRLET.

2 HETHNIE Virtual Machine Manager ZFIF L. [Boot Device Order]
(BEIT/NARIERF) 2R/ ELF T, CDRENIT/NM RIBERFIE [Hard Disk]
(IN—=RFARY) DS BE > TV LI UEHET  FNUNDERETIE VAT
LT AR BREURIBIEIN TLEWN BB TIARA>TLEWET, 7"%’%17
BolebERRaMRLT Apply] ZILET, TNUAEHLTLEI & 58
ENMREINFEA,

3 VM T RN #BEFHLET, WolAREILIES RY—MZa—m5 [T77/L
EHEIETL TET] 5BV, devmgmt. msc & AH LT Enter 23342 LT,
[FNVTXvR—2r] BEREET,

4 [ZottD77/V1 ] > [SCSI T fO0—=>] DIRB%ZEREET, o5& . KRT7S
NTWBHBICREROY—IDMIION BB HBIE%Z R"LTWBEDN

R
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HYFT . ZTDIHEBEVTIRADARIVTHLT, [NZ7/YY/ T, 7D EH]
EERLET,

5 RSANEBAVAN=ILET, [TE2—95FL TRS1/V VIR TE
BFELFT] BBATHL, [BF] RYVERL . BEVDIRL—T12 T
AT LET—FTIFvITEE LI R4/ CD OF4LIN)ZFIRLET (6
viostor¥instal L¥Win7¥x86¥) ,H&ldtzFal) 71 EENRTIINET DT,
ZTDFEFE [7> ;=] HRLET,

6 RIANDAVAN—IDRTTEE, [FIWTIvr—2v] RO [ElEE >
AFO—Z1 I ET LW [Novell VirtlO SCSI Adapater] BRI INZ LA
UET, o, [FrROR577] OMICIE, —BFRICER E L7 BOURAEE T ¢
AIDRRINDEIIRYET . DT A RIRSATE [Novell VirtlO SCS/
Disk Device] EWD BT RRINFET,

7 Windows 7 VM AN vy ko0 L, —BEICER E L TW 1R AE(L
TARVEHIBRLET,

8 REN—RTFTARVDBEEAEET B &L IBEFRD Virtual Machine
Manager TIEHR—F LTWEH A, ZDH. XML ERET77M1IV = EERE
THEIMLENHYET, InREAVTTREROITYREAADLTEIW (s &
G DICIZ, BEVD Windows 7 VM X O&RIZIEELET) ., YE—
NDRARNDSEEETRO>TWBEIRIBEIE, —c 7T >av5aF AL TESR
URL 21EET2MEL HYUET,

virsh edit Z57

IB5ETT49 (BEETIE vi) BRIRIINEY, FEEDLHARTOVI%IFELTL
723N

<disk type="block’ device="disk’>
<driver name="qgemu’ type=’ raw’ />
<source file="/var/lib/Llibvirt/images/win7. raw />
<target dev="hda’ bus="ide’ />
<address type="drive’ controller="0" bus="0" unit="0"/>
</disk>

F91 <address> 7 ZHIRLF T, JRIC <target> ¥ DEM% dev="vda’
BLWbus="virtio ICEXHIFT:

<{disk type="block’ device="disk >
<driver name="gemu’ type='raw’ />
<source dev="/dev/Virtual/win7’ />
<{target dev="vda’ bus=’virtio’ />
</disk>
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TP EREFELETARENINT D&, Domain £F7 XML configuration
edited, EVWIRXYE—IHRRINET ASHDIS—HRRINLIBE
(F=EZUEARER XML AEZIAFNAE) L. REFIEEFEINFEA,

9 VM ¥k #BiE8LE 9, Virtual Machine Manager 2 TREL T35
Bl BEE TAORIIC [Details] (FEM) BIEICEEHRD/N—RKIIT RE
DRARINTVWSIEERRLET (B, virsh TEREDEREEITROTHD,
EEICKRTIINZETICHMWREDOREE RELLEY) EERDERENEK
TINRWIEEI, Virtual Machine Manager AABEET AL TWRET
EEEXINTLEVET,

INTIRTOEZEITKRDYTT, BFEVLD Windows 7 VM 7 2~ T BLEUR
UL AT LTI RV EFERTBLIICR>TVET,

BLURIBIERY R T—IRSANDAV A=)l IE, ANL—URSAD AV A M—
JWITBITWETS:

FUMEA2 Windows 7 ICH T BEEMRIELE RIS T—O R ZA/ND1I—)L

1 Windows 7 VM &Rk &>y 4> L, Virtual Machine Manager %%
LTvirtio WRDRYNTI—ITEFTH (HBEURBIERYND—0T 85 TH) %5%
ELET, BIMDN—RTFTARIEERELET . INERFANEAVZAN=ILT S
BRI Ry NT— O DR T27ODEDTT,

2 VM 72N #BEEL. LEBERUCFIET [F/V7IvRr—2+] HHRTAN
EAVAN—ILLET BB FLWRYND—OT I THE [ZD DT/ V1 X]
> [7—HYFRupTFET79] RILRTINET, RKSANDIVAMN=ILHRET T
&, [F/IWTRvE—=21] AD [(Ropo—2o78 78 1L H LW [Novel/
VirtlO Ethernet Adapter] BNFRRINZDLIITRYET,

3 Windows 7 VM #* Ak 24y K42 L, Virtual Machine Manager %% F
LTTRAREINTO  BUURBIETRWMIIDRYNI—IT YT TYEZED
SHIRRLEY, INTY ANEBERENT &, BIEUREBIERYND—0T75 TS
ERIRATS ZENTEBLICRYET,

A1.1.2 FDdD/I—Y3>dD Windows (XP, Server
2003/2008, Vista)

FDD/N—T3> D Windows (S0 L TREURIBIERSA /NN ALV A R—IL T3
FE21E. Windows 7 DA (A.1.1.138 Windows 71 (169 R—)) (L& TH

R
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PTWET B TNARIE [FNTIvER—17] DOFEETHRBLEYIZL
BRWTLEEEW, Windows TIERZA/XD AV AMN=)LER T A E—VBRRT
DA DMEDO>TNBLHTY, o KSANAVAMN=ILDRICIZFEITRS
AINDIGFREIBELT KEIL,

| Windows Vista Icx 32 EURBIERA N —IRS//8

IRBF m TlE. Windows Vista AT OELURIEIL AL —I RS/ /3N, UK
HIETARIDDHIEENT DHLBEICH I L TV FEE A BLURIBIET 1 R V1L, #&2
HTARAVUATOFERDHETR—NLTWET,

¥EC: Windows XP T3 28 EURABIE RS 1/ SDIEHEIEICDOWT

Windows XP _ETO#REURIBILANL—I RSA/XDFERIL, tEEEEmTD
FED BONAWENYD IBEICE o TTHRENBLLTLEIGED D
YET, D7D, CORETIEBRLURIBIERSAN\AFER T2 d 54
DLFEEA FMTHIREMIC D W TIE, http://www. mai l-archive. com/
kvm@vger. kernel. org/msg22834. html Z&B5HMA<L I,

F7-. LEEDIEHEBE X Windows XP _EDBLURIEL AL — RSA/RDH
ERNRELEBDTY, ZDMD/N—T30 D Windows Tld RIFARMREESS
ZENTEZT L. Windows XP ED#ELEURIEILRYNT—T RSA/RIZDWT
HAATRMEIHYET,

A.2 x509 ISAF7 N/ Y—/ELEAE&D
£

x509 DY —/ /U547 MEREZF AT 2113, SEBARERT (CA) IS LT K
FREITRW TNOERTLTESIVELHYFT, Libvirt THAETZHEII.
B D AR ZEBRL THBIEeBEOLET,

1 FFIEIE N)L—b CA DIERKI (B16ZE X509 AFHFZEDEFE, T ¥ T4
HAR) OFINRIC HEL, GEBAEBE ZERLET,

2 RICHE T2—HEIEREDERE KM (BB16ZE X.509 FAFBFEDEEE, 1
TXa)T4HAR) OFIEIC W Y= IS54T7 2V MNDEEEBAEEAER LE
T H—/NGEAZDIEY X—L4 (CN) IZZL2BEFIR X4 (FQDN) TA G
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NERYFEAD, IZAMT7VMDAEVR—LIFBHBICRETDIENTEE
T, ZDMD HBICDWTIE, YaST MR T BB EEZREL TLEIL,

R LT — /N 0547V Nl BAE %, —BFRAI5RT (=& A& /tmp/x509/
BE)ICTIVAR—MLEY EAFMICIE TEROFIEEZERELEY:

2a [#HFF] 9T CALEAEZERLEY,

2b [ZOXHK—F] > [TrrNICTORK—F] > [GFIZLBEESIEE
FIC PEM B# T] ZBIRL., [FFFZED/VIT—F] ZAALET, &
feo [Z770E] ORITIZRELDI7AINEETIVIRATIEELE T,
7=&Z 1L /tmp/x509/server, pem ¥ /tmp/x509/client. pem D LA
Yxd,

2c ImARERVWTCHRAE AR ELZT LI N)ICFEEIL, FEeDOY VR %E
RITLTHRAZEEREENADIT7MIVICDBLES (TEDFITIEY—
INDFIBAEEH#E DBELTWEY):
csplit -z -f s_ server.pem ' /-———- BEGIN/” ’ {1}’

mv s 00 servercert.pem
mv s 01 serverkey.pem

2d LROFIEE ThTRIIZR—ILEIFATY N/ —/ GEREI
HUT RYELEBLET.

3 R1RICFERAMERT (CA) DEERAEZT IV AR—IMLET, FEEDFIETITAWVE

o

3a 8] 971V AZE T,
3b [FHRE] > [ TN TIRF—F] > [GFBIZED A% PEM E=t

Tl ZBIRL., [Zr7/E] OBITIRTFFXRDI77MIVEZ%ETIVINAT 1§
FLFET ., & XL /tmp/x509/cacert. pem DLIIHRYET,
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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 ¢’
for details.

The hypothetical commands “show w’ and ‘show ¢’ should show the appropriate parts of the General Public License. Of course,
the commands you use may be called something other than “show w’ and “show c’; they could even be mouse-clicks or menu
items--whatever suits your program.

You should also get your employer (if you work as a programmer) or your school, if any, to sign a lcopyright disclaimer] for the
program, if necessary. Here is a sample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright
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interest in the program “Gnomovision’
(which makes passes at compilers) written
by James Hacker.

signature of Ty Coon, 1 April 1989
Ty Coon, President of Vice

This General Public License does not permit incorporating your program into proprietary programs. If your program is a
subroutine library, you may consider it more useful to permit linking proprietary applications with the library. If this is what you
want to do, use the GNU Lesser General Public License [http://www. fsf.org/licenses/lgpl. html] instead of this License.

GNU — i A RF FFFEE 2 (B ARER)

N—=T3Y 2,1991%6R
Copyright (C) 1989, 1991 Free Software Foundation, Inc. 59 Temple Place - Suite 330, Boston, MA 02111-1307, USA
DR AFHEENEE. —F—ATOFFIERUBFIDIERFHFT T2, LALERRFRDHAL,

lELoIC

VINIITAFFAEY ADKREE, HRIHNEDOVINIIT7ERF LY ERLALYTZEBAEEDLDICEKEIIN TOET, WBHIC, GNU
—MRARMAFHEZNEL. HRIAT)—YINITTERBLLYERLLY THEBARITZ--THDE VYINIZITAZOI—H TR
TILESTI)— THEZEERIETHIEEZBMELTVET, CO—MARFAFHZNEL 7)—VINIZTHEDOYINIT7DIFEAE
ISEASNTSY, £ GNU GPLAER T 2R D77 —Y 7 Mz 7 HBEIUADEE ICEZTOTS LIS BRAINTVWET(LWLDHDT
Y=Y IrIz7HEDOYIRITTITIE GNU GPLTIFARKCNU 175 —RARFBHHZWENEAINTVEY), harctbE. I8
SOTOYSAICGNU GPLAERTBIENTRETT .

BN T —YIRIITEEIEE TNIFFADBBICOVWTERLTVS OTHo T iIEMEICL TWEE A T SO —RARFIA

FFRRMNEE, HRIA T VIR T ORBYERHTEEBERIETHLIREF TN TVEY (FRIISLTZOBO Y —ERICFHH
ZRTERLRIAEINEY). Fo HBLDY—RA—REZTMEID HIVREDOEZTNEAFTEIEN TRETHIEWIIE HREHY

IRNITTEEREL ZO—EEHMT)—0 7OV SLTHATEREVWIZE. ZLT ULETRR LI BRIENTES EVWSTELBRTIC
HMEINBEVDIEBRIAINET,

HIX-DIEFETFBID FABIBHEN D HRIDBETHINODERETETSD ZEP. IMODENEZRETDLIBRIDIEERIETDE
WHHIRZNA D BBAHYE T Lo T HRIHY IRV 7 OEENER/E LY TERE LY T BHAITE TIVTHIRD72HICH
RIZICHIEOEENRETS JEITBRYET,

BIZIE, BRIDTV—RT OIS LOBERYNERH T DHE ARNMERC BHOT HALRBENDETIEN LR TRREILSALTN
FRYERA, e, HRZIBFESEY—ZAA—REZBFMBEDFICANDIENTESDLD RIELRTHIERYER AL TLT HIREIIESITK
LTUT T2 &M% RLUAESICESORF IEFICOVWTHS LIS LBThIERYEEA,

FhIcBIEH R DHENE ZBRBEOFIELBATRELET. (1) ETVIMITTICH L TEFEEERL. ZLT (2) HAKLICHLT. VI
T OERBCEHFIIREICOVWTDENRHTTE 5AIDRWELIRTLET.

Fo BUEBPIIEARET B RBIEIDTY—Y IRz T7ICIE AORIEEENEVWI I EAHENRRICIERTBLIICL FY T
Rz 7H HOMBAICE S THRES N, ZRARLZEBHEIN TV S/ELTEH. ZDOZRE I WONFICANIY TRIITAFY S FIL D/~
VIV TIREWIE. ZLT RFEDEF AL S THEAFN TR DO HZBBICE >THEIND ZEHBRVEVWITEEAMIE
WEBWET,

BEICVIMNIZTPRHNIWDLRZT)—OTOT S LOFEICETOERE HITHFTVETH B b@E, 7V —ATOI S LOBRRE
PMERICH SAEVRERBTRILICE>T ERETOTSLAEREMICLTLE LW BREBFZVWEBWET, IOV HEBEF
BT 37, AIcBIEWH LR BN ERICHATEREISIEY RTINS 2SI EVAINAVNID EESMTRIFIUIERDSRN
ZEEBRHICLEL K,

(FRE: AZWETIREB (proprietary) | &1&, V7 hIz T ORI AP BER, RESBLEINTVED FHE/IIENBEEINTVD

M HBNMIEELWL FIRA BTSN TOTHRBICZEITEHIEHER ETEIAA>TWBREDIE 5157, 5EL<IE http://www.gnu.org/
philosophy/categories.ja.html#ProprietarySoftware [http://www. gnu. org/phi losophy/categories. ja. html#ProprietarySoftware] %
SRtL,)

BECEA. WEIOWTOERAFELHHNEUT TRRTNEET,

B R WRICE TR RMEEHIH

0. ZOFAHFHEENER. ZTOTOVSLFITOMBDEEN)E CO—RARFABHFHEZNEDEDDIREOTTEAETES. &S
A EEER LIS CRBINAT OIS LFLREZOMBOZEMLBISERINDG, UTTE, [T7ATFL] EEZOLIILTIORHE
MEAINE TOTSLPEEMERERBRL. 1 [TOTSLEEICLEEEY] S T7OT56] PTOMEFEEOTTRENER

BINDED £{EET. TADE, [TOTSL] HhZO—E%E 2<A—O FEHN REEMALI HDVRIMBEOSEICBRINAEKTED
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ZEYMOIE THEH(THE] EVWIEOERRDOBHANSIETIEH AT T BREBED—FBERLT). ThEThORWEFL [Hiafk) &R
BRINns,

BEOER. WEUADFERIZOZHETIIHN—INAN ZTNSIEIOZHED HRHATHS, [TOT5A] 2ETTHTAHEERICH
RIZAWV, Fe, Z0&I% [7OTS5SA] OENERIE.ZOREN [FOTS56] 2RICLEENERRTHEADH ZORMEICEST
REINZ((TOTS L] ERITLAEIEICESTHERINICEVWDIZEEIFRBRTH D), COLIMRBIEOZ LM, [TOTSL] HMEA%E
FTEONMKET B,

1. ThThOBREMICS W CERZ/FERRERIADOERAE(disclaimer of warranty) 2B D&Y EENICIBE L. £ DENES
SUO—ORIEDFEINI EHMTNTEZOEEHL. TLCIOZNEOERNE [TOTS L] DWHRZREEICE [TOT5L] &
HIHEHRTBRY., HAd 17075 L] OY—RA—ROEEY%E, HRIDBIFM7EY O CHEEEIB/HTEIEHTES, BikiE
A,

HIRTIE MENICERYERETIEVITACELTFEREBLTERVL, FERICI o TRFEMER S TRBRICE TR EDRIT AR
HLTERL,

2. HRZELO [TOT5L) OEEMHOTO—HERELT [TOT546] 2RICLEEFDERRL. ZTOLIBRBRERP ZEEWEL
EBHOEDIRMED T CTREELIIEHTEIENTED, LEL. ZOLDITEUTOFRETRTEB LTV RIThZRS 0

a) HBIEDNTNLDIFANEEBRLELEVWIIEEERLEARN RS 90545, REINET7MLICERLAFHIEAS RN,

b) (7AVSL] $BTDO—EEEOEEY. HZWNE [TOT L] HNEO—EBHISRELLZEMERHHDINE RRT BB T
DLFEIDRMEORMEICH>TE=ENRMT FAFFHELATH ERERW,

c) WEINZTOTSLN BERTTIRICHENICATYREFOLIIC BoTVDASIE ZOTOY S L% RE— BRI ETHEEN

ICRITI B, BEAZFERT. BRITHIIE(DIVRHBINRIEERETDIEVNICL), A—DTATSLEIDRPE TR~

FUDOTTHRHEITEIEATES EWHZE ZLTIDRNEDOEBN MBI HITIIEI LALLM E W A—HFADERBAZET EMAED
RSN 20\ HZWEBEEICRTINDS LICLATNIRASBRWEIHELT, [TOVSL] ZTOEDRFENTH>TEBETOLILENE
ENRILARWVB RIS, (7075 4] 2RICLEHRIOEENIC ZOLORENE RISEZBERGRW),

U EDBBERHRLEELTOREINEZZEMISERIND ZENO—ED [TOVS L] HORELELEDTIRAWEERTE, ThLH
& BIOMILEEENTHZEARBIICEZISNDROE HAATNOERID ZEYNEL TR TEAETEIHA. TOIVSLBIICII DR
WEEZOFRMFR BRAINAW, LAL HAREARLEHS%E [TOT5 4] 2EICLE ZENREO—HELTERITIRLIE 2HEELTD
BAEYE, COZRHED BT REIEDRINERSAN, EWD DR, COZHENMEORZHEICSAZ T [TOVTL] ATELEIC
RUGEANBEWNEBERA B LDOINTERETEHSTH,

ST IRTHRIIE > TENMNIE DT L AEREERLAYH R0 ERICEBER LI THIERIOHDRERYT2EI5 TR
W OLB, ZOBEIR (7O 4] 2RICLEREMABVLERZEYO BHEEETIENEITETIEVNIEILDHD,

Fio, 17075461 #RICLTOWAWZOMOEENE [TOJ5 6] (HEWE TTOTSA] RICUEZEY) E—HICEDLLETOEDE
—EBOREEBLVUERBEKICNDTE, ZOMD EFYETIORNENRETIRRICRDEVNI LIRS,

3. B LRFEVESLU2HORMEIHN. [TOTS L] (BB B2MICBFDIRENEA TV I— RV LR A THERE
Tl BT TBIENTES L EDHBAH BRI UTDIEENA—D &R LT hidada:

a) ZEMIC TTOTSLNICRHIGELIEERD DM CHRAMY ATRER V—2A—R&R AT 5,770, V—2O—RiG LR FE 1S L V28D
FHEICRHVWY IR 7 ORI THIBRIEDNDEATEALATNIE B5RW HBE,

b) EVEMIC. WAHARBE=FICHLTE, [TOTSLICRIELAETR2 DD #M CHAMY ARV —RO— K& BHRICET2YEHIRL
& EEISRWV REOFHEESIZMAITRBTIERR D REEIERBEHATEIC Bo/BLEERAD L Y—RI—RIE LR
BIHBLU2HMDRMIC VY IR T OZ|TEBHICHE DN B BETHRAE LR NIEASRVN, HB0E,

c) WINTEHY—RI—NRAOBELBICERL T HRLIBBERE—HEICEISET (CORRKIE ERZENELBRWRHETH>T A DH
et LERANEIbT IEEINTWBEIBBLEEHICA TV /P A—RHZVRETHRD OIS LALAAFLTVWANEAICRYFFTY
ha),

ZEMOYV—R2—REF ZNICHLTHREEMAZ LTIHFELVEINS ZBENOHREBKT 2. H2RTHRAOEEMICE>TERA
V—2O—R&E, TNDELETV 21—V ITRTOY—RA—RLEICNA BEST (VI —TI—R EHEI7AINDITANTESATZ) DAV
AIRAY A=)V EIET B7DIC FEhNBRI T MEEMAEDERKT %, LHLERIAFIAE LT, ZOAVR—RVNEEHIRITH
KIAHETZDOTIEEVRY, BRINZEDOD IS RITFRASRTINDIA R —FTAV IV RATFLAOEERAVR—R VN (VM5
A—FINEF)EBE—HEIC(V—ADNMFIBRADELLNT) BHEINDZEDEFATWIBREIFRWVNET S,

ROERFLE ATV I—ROBHEL IEEINABANSIE—F2/0D TV EAFERERMTIIETAINDIEL T TOLTY—
Z2O—REEED 7V ERAFRICESTRLBMMNSIAE—TEZ LR >TWEIARSIE B=FEN A7V hI—RE—#ICY —REMEHIN
ICOE—SE5ND LT T VWAKTEY—RO—RFEHROFHE/ L TVEEDET S,

4. HRIZF TTATFA] & COZHEICSVTHRIRRINE TAZRIBROUE. YT 5/V R HHWNEBEHEL TSR0 At
I I7RT5 L) 2BEPAE YT F1EV R HDVIBPHTD R TUITNTENTHY, COZHNED T TOHATOHEF % B BRI
IED ZEILDD, LH L BRI CHER &I DZNE IR S THRINSFLALICELTR. ZDEIBRALHIDORNZICTERICH>TWY
BIRUYBSD AV RET BIETEIEIFARN,

5. HREBIDENEEZHEIDVDEFIEN EVIDEE HALIBINICEELT WRWISTHD, LA L, ZORZELSCHIRITHL
TI7AT5 L) PTORENERELIBAETIHTEE5AE0E FELRBW, ZhODTAE HALHTOZNELZ T ANLVERY
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EICES T ELLNTWS,ZIT, [0V 54 (HEWE T7OT54] #RICLZEDEMRK) 2RELVWLEHRTIIEICLY., HhinfidB
DOBEDEIRTAETIOICIORMEEZHLIEWDIZE, ZLT ITATS L] EThICEDEENOERPER. HEICDVT IO
ZHENRTHNERBETRTRIANLEVNITEERLIELDERRT,

6. HRIN [TOTVSA (FF TTATFL] ZRICLAZENLR) EBBEF T IO ZORBHERTLOF/ Y RFTEND, ID
ZWETEREINERGEFNOTT ITOTS L) 2EHCHEA, HEVEWETIHTLEBNIFEDILDET D, bk BEENIT
T ROONIAMENETHETHILICEALTINU LDV RBHIREERL TE B5RV. HRTICIE BEFENTOZW BRI 2T
BEERRL,

7. BHFREHIVRZTOMBOEHGFHRERICRESAV)DS, HHIFTOHRH D MG LI TORERE L THRLICEH R BB LRNMRE
ICEV)ZDFMEYAD FHEFET DRI BEINIBAETE HRIHDIOZNEOREERBRIND DITRAVELIDEZHNEDT
THRIREONHELBOBRET2HTE ARHSHAT IR TRATEAVRLIE BRELTHALE TTOT5L6] 28 HT5Z
ENRLTERVEVWITZETH S, BIZIERHHFFM VAN HRF S ERBELROTIE—A2Z Mo AN #TE 170754 2R
HERTHBRATIILERDOTVAVNGE. HRIATOHKNECORNELTMALEMBTICE [T7OT56] OBEHREZRICHIETSL
BRWESS,

ZOEHO—EHANHFEDKRED T TEM LBV LRERARDIZETE HOKYD BAGEAINDLOIBHEIN TN, TOMDRRTIE
A LA LTBAINSELD BRShTWS,

REFP T DD EEERELAY, ZOLIMERI D EROWAICRBEIBAY TELIDHRLEFTRIDIENOHOENTIRAWN. T
DEITIE ARICEST IV ABITELTRBEINTE . )=V INIZTRAEDI AT LDOZLR M S E2EWHIBMLI ARV, ZLD AL

MU=V INITTDBAEV AT LN ER—B LGEAINTWREWIERICE DX OV AT LRBELTEAINDGSHA VIR TIC
BARBERELCELDRBERTHIN ADEDLII AT LE BLUTCYINIZTEBHELEVWEBINMEDETEHEE /F5ERETH

Y, HRIHRIRERLDIFZILIFTE AR,

O COZHEDZDOEHUADERS D—IFFEICIRDEEZONDT—R% REMICHASMNITEIEEBHELTWS,

8. 70U 5 4] OEAPHAN. HIEICEVTIFHELIFEMFED FRINLAVI—TI—ADVWFINMNILSTHIRIN TV BIHE,
7005 L) ILZDEHEEBERALTOEFES G TV o7 EoEHR LU FRRQMIBNBEMARFIREMNZ, TITHRINTOWRVED
Y TNSDELDE TORRHEHNHFAINDLIICLTEHEDRVN. TDIFE, TOLIRFIRIEIOZNEAXTENNTLNEDERKRIC
Raasha,

9. 7Y—VIrIz7HEIL FICE S THRETERBIFRDO—BARFIAHHEEEL RRTDIEDTED, ZOLIWFIRIRED/NN—Tav e
ZOBMUICEVTUE B DICRBEBID FiARBEP RS E R T 2 OME TIIRRDAREMDLH D,

TRTNONA—VavITiE BOFDRKEIN—=Vav BB MEONTVS, [7OV54] IKBWTZNISERAINSZOZKNED/N—Ts
VESNIEEINTOWT BICIZRLUBOWARS/N—T 3> (any later version) ] HEALT BWER>TWEIRA, HARTIERD M H
ELTIREDNA—Vavh, 2=V I Iz PHEICE>TRITINIBEDN—IaV BEDRDEND—DD EE5AZRRTEAHE
%, 7075 L] TIAEVADN=IaVvESH BEINTWAWRSIE HRLFSETIIIY—YINIZT7HEANSETING N—=Vay
DHEMSIFEITRATHEDARL,

10. HLHLEN TTOTS L] O—E8%E ZOBBRENIORNEE RADMDTY—RTOTSLERE LI WRSIE, fEE ITEELTEHF
AERDL, 7=V INITTHEANBFELRETEYIINIITICOWTE, 7Y—Y I 7HRICERE L B ZOLIRIBED
TeDITHE R ARBINE BRITDILEH B BNREETTICHI TR RBDTI—YTNITT D SRENT R TH 7Y —RREITR NS
EWHTEE -V I T OHEE BRALERETIEVD ZOOBBRAREIRTINDGTHS I,

FERIFICONT

1. /70054 ) IAMGAELICFIFL T SHED T EBEZED GBOSRIICH T, [TO054] ICET B0 DGR FELLL,
FETIN AN BIEEER T, BIEHEE  F/IFEDMDFNEIL, [T 1054 ) & KBS NIED ERICHILED T BELGE M E (RIAFT B
1EDDDABBSIFE D BIINDES MR 17580 )EEE— D (RAFARLNC BE5EE ] THKRT S, (70054 DEE MEEIETS
YRODINTIRBLNIRBT S [TOTSA) ICKIED B EEHBILIFE  BAT IS ELIRF AR PRIE MEICETS IR DTN
TES|EZBIIBEN 4B,

12, BYRED ZE TOREI L > TRESNENRY EIEHED  Z/EI LIET FHTINTOVBEYIC [TO054 ) EHELIZBHEFHL
7e ZDMDFNEIE  BHINHL T T O0 54 ] DFIFL L FIFTEE TELEBEEEPIEE FRIEZL, FEEE (T — S DH4P
TIEBLIIE, BRIEDFBZED /IR BEME [TODSL) BDY IRz TE—RICEIEL AV E VST REREEZEDTNSIC
R520) IZ—IDEFEBDL . TDL: IBIFEDE T B AEEMIC DUV TS DEE SR TUVEL L TERIETHS,

RIFLHFIRDY

U EDRBEEHRI-OFLWTATSLISBERTZHE

HRIEAFLWTATSLERRELLELT ARICI>TENFFIAIND AREERKICLAEVAD, ZOTATFLEIDZHEDRIAIC
HOTHTE BEHHDIVEERTEDLIT)—VYINIZIPILT DN RETT,

TDEHITIE. TOTSLIUTOLIBRRRTEFTLTLEIV, ZOHBE, ALV HRINTVDIEVDIZEEREMRNIIRA D7D T
NEID V=77V DBBRIRTERTTNIERERLTY, PAEL, [EFERR] EVWOTERXDHBIFHNDRIVIRIFIE &
T7AIICEDHTEBVTLEIW,
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one line to give the program’ s name and an idea of what it does.
Copyright (C) yyyy name of author

This program is free software; you can redistribute it and/or
modify it under the terms of the GNU General Public License
as published by the Free Software Foundation; either version 2
of the License, or (at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 59 Temple Place - Suite 330, Boston, MA 02111-1307, USA.

(&R)
TOTSADERIE  ENDITET BN DO TDRIELHB. Copyright (C) BE/ELE 1EE DERFT

IDTATSLEIV—=Y T NI TTY, HakidIng,

TY=Y I Iz THEICE > TRETINEL N —RARFAFERNE
(N=vaver, FLRILL>TRZNLUEDON—Y3vDd35EhD)D
EDDEUEDO T CHEBAEIERETEIENTEET,

ZN7OVSLARBERTHEIEEFE > TEAINETH, 2 ORI+
TY. METEEORICEEDENADEAMIE. EACTINLEDE
SHOEHFELERA. FL BN —BARFIBHEZNEE BTN,

BRI ZDOTOT S LEHIT, N —EARFIAHFEZNEOERME I
BT TT, ELBIMoTOARITIIE. 7YY=V T Yz 7HE
FTERLTLEIW(5E%IE the Free Software Foundation, Inc., 59
Temple Place, Suite 330, Boston, MA 02111-1307 USA),

BFRVLIEDA—ILTHALICEVEDEZHERIC OV TOBREESMAELL,
TATSLHRERREDRSIE HFEE—RTRELABRICHENELT UTOLIBENENNRTIINDLIICL TS

Gnomovision version 69, Copyright (C) year name of author
Gnomovision comes with ABSOLUTELY NO WARRANTY; for details
type “show w . This is free software, and you are welcome
to redistribute it under certain conditions; type “show ¢’
for details.

zg/_.TEu

Gnomovision /S—< 3> 69, Copyright (C) FEEE {EE DR
Gnomovision (Fx2 < DERI+CRHFINET, F#L T

“show W EHATLTTFI,

ZhE7Y—VY I VITTHY., HEFHOTTHERT DN
BREIINTWET, FL<IE “show ¢’ E414FTLTFEW,

EENEBOBN R ERRTDLIICA>TWRITHIE RYFH A,
MRHYFHADT, HREDTOTSLIC AHETIVADY )y IP X

ZZTRERARITUR “showw’ & “show ¢’ (& —fARF
HLHBBAHARHMEIAYVRE “show w' ¥ “show ¢’ EFERAA
Za—DTATLILTEREETT,
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Fo BRI BDELSE(TOTST—ELTRVWTW D) B0 BAE. H2WEBEICL S TUIERN S, TOTOIS LICETS TEE
HEINZERSBA (copyright disclaimer)] ICBRALTESINRETY, LTIEFITTDT, BRIZEZEA TSI

Yoyodyne, Inc., hereby disclaims all copyright
interest in the program “Gnomovision’

(which makes passes at compilers) written

by James Hacker.

signature of Ty Coon, 1 April 1989
Ty Coon, President of Vice

(&R)

Yoyodynett(d T T IC, James Hackeril &k > TEh i
A4S 4 “Gnomovision” (AV/IRASABT SOV L)
LT 2 —tIDEFEDOHEEZHRELE T,

Ty CoonEKDEH, 1989F4F1H
Ty Coon, El#t&

ZD—RARFBAHHEZNETR. HhREDTOVSLERENALTOTSAIL BATEIIEERDTVWERAHRIDOTATSLDY TIL—
FUSA4TSY) B BERNRT VT —>avebR-DIATSIVE) I ITHIE%E FRALLEINLYENTHZEEZZIELNEE
AoBLINDBHRT=D BLIERSIE ZOEHEDORDYIC GNU ST 5 — M ARFIAEFHEZEMNE [http://www. fsf.org/Licenses/
LlgpL. html] Z@ALTEIW,

GNU Free Documentation License

Copyright (C) 2000, 2001, 2002 Free Software Foundation, Inc. 51 Franklin St, Fifth Floor, Boston, MA 02110-1301 USA.
Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not allowed.

0. PREAMBLE

The purpose of this License is to make a manual, textbook, or other functional and useful document "free" in the sense of
freedom: to assure everyone the effective freedom to copy and redistribute it, with or without modifying it, either commercially
or noncommercially. Secondarily, this License preserves for the author and publisher a way to get credit for their work, while not
being considered responsible for modifications made by others.

This License is a kind of "copyleft", which means that derivative works of the document must themselves be free in the same
sense. It complements the GNU General Public License, which is a copyleft license designed for free software.

We have designed this License in order to use it for manuals for free software, because free software needs free documentation:
a free program should come with manuals providing the same freedoms that the software does. But this License is not limited to

software manuals; it can be used for any textual work, regardless of subject matter or whether it is published as a printed book.
We recommend this License principally for works whose purpose is instruction or reference.

1. APPLICABILITY AND
DEFINITIONS

This License applies to any manual or other work, in any medium, that contains a notice placed by the copyright holder saying it
can be distributed under the terms of this License. Such a notice grants a world-wide, royalty-free license, unlimited in duration,
to use that work under the conditions stated herein. The "Document”, below, refers to any such manual or work. Any member
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of the public is a licensee, and is addressed as "you". You accept the license if you copy, modify or distribute the work in a way
requiring permission under copyright law.

A "Modified Version" of the Document means any work containing the Document or a portion of it, either copied verbatim, or
with modifications and/or translated into another language.

A "Secondary Section" is a named appendix or a front-matter section of the Document that deals exclusively with the relationship
of the publishers or authors of the Document to the Document's overall subject (or to related matters) and contains nothing that
could fall directly within that overall subject. (Thus, if the Document is in part a textbook of mathematics, a Secondary Section
may not explain any mathematics.) The relationship could be a matter of historical connection with the subject or with related
matters, or of legal, commercial, philosophical, ethical or political position regarding them.

The "Invariant Sections" are certain Secondary Sections whose titles are designated, as being those of Invariant Sections, in the
notice that says that the Document is released under this License. If a section does not fit the above definition of Secondary then
itis not allowed to be designated as Invariant. The Document may contain zero Invariant Sections. If the Document does not
identify any Invariant Sections then there are none.

The "Cover Texts" are certain short passages of text that are listed, as Front-Cover Texts or Back-Cover Texts, in the notice that
says that the Document is released under this License. A Front-Cover Text may be at most 5 words, and a Back-Cover Text may
be at most 25 words.

A "Transparent" copy of the Document means a machine-readable copy, represented in a format whose specification is available
to the general public, that is suitable for revising the document straightforwardly with generic text editors or (for images
composed of pixels) generic paint programs or (for drawings) some widely available drawing editor, and that is suitable for input
to text formatters or for automatic translation to a variety of formats suitable for input to text formatters. A copy made in an
otherwise Transparent file format whose markup, or absence of markup, has been arranged to thwart or discourage subsequent
modification by readers is not Transparent. An image format is not Transparent if used for any substantial amount of text. A copy
that is not "Transparent” is called "Opaque".

Examples of suitable formats for Transparent copies include plain ASCII without markup, Texinfo input format, LaTeX input
format, SGML or XML using a publicly available DTD, and standard-conforming simple HTML, PostScript or PDF designed for
human modification. Examples of transparent image formats include PNG, XCF and JPG. Opaque formats include proprietary
formats that can be read and edited only by proprietary word processors, SGML or XML for which the DTD and/or processing
tools are not generally available, and the machine-generated HTML, PostScript or PDF produced by some word processors for
output purposes only.

The "Title Page" means, for a printed book, the title page itself, plus such following pages as are needed to hold, legibly, the
material this License requires to appear in the title page. For works in formats which do not have any title page as such, "Title
Page" means the text near the most prominent appearance of the work's title, preceding the beginning of the body of the text.

A section "Entitled XYZ" means a named subunit of the Document whose title either is precisely XYZ or contains XYZ in
parentheses following text that translates XYZ in another language. (Here XYZ stands for a specific section name mentioned
below, such as "Acknowledgements", "Dedications", "Endorsements”, or "History".) To "Preserve the Title" of such a section when
you modify the Document means that it remains a section "Entitled XYZ" according to this definition.

The Document may include Warranty Disclaimers next to the notice which states that this License applies to the Document.
These Warranty Disclaimers are considered to be included by reference in this License, but only as regards disclaiming
warranties: any other implication that these Warranty Disclaimers may have is void and has no effect on the meaning of this
License.

2. VERBATIM COPYING

You may copy and distribute the Document in any medium, either commercially or noncommercially, provided that this License,
the copyright notices, and the license notice saying this License applies to the Document are reproduced in all copies, and that
you add no other conditions whatsoever to those of this License. You may not use technical measures to obstruct or control the
reading or further copying of the copies you make or distribute. However, you may accept compensation in exchange for copies.
If you distribute a large enough number of copies you must also follow the conditions in section 3.

You may also lend copies, under the same conditions stated above, and you may publicly display copies.

3. COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have printed covers) of the Document, numbering more than
100, and the Document's license notice requires Cover Texts, you must enclose the copies in covers that carry, clearly and
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legibly, all these Cover Texts: Front-Cover Texts on the front cover, and Back-Cover Texts on the back cover. Both covers must
also clearly and legibly identify you as the publisher of these copies. The front cover must present the full title with all words of
the title equally prominent and visible. You may add other material on the covers in addition. Copying with changes limited to
the covers, as long as they preserve the title of the Document and satisfy these conditions, can be treated as verbatim copying in
other respects.

If the required texts for either cover are too voluminous to fit legibly, you should put the first ones listed (as many as fit
reasonably) on the actual cover, and continue the rest onto adjacent pages.

If you publish or distribute Opaque copies of the Document numbering more than 100, you must either include a machine-
readable Transparent copy along with each Opaque copy, or state in or with each Opaque copy a computer-network location
from which the general network-using public has access to download using public-standard network protocols a complete
Transparent copy of the Document, free of added material. If you use the latter option, you must take reasonably prudent steps,
when you begin distribution of Opaque copies in quantity, to ensure that this Transparent copy will remain thus accessible at
the stated location until at least one year after the last time you distribute an Opaque copy (directly or through your agents or
retailers) of that edition to the public.

It is requested, but not required, that you contact the authors of the Document well before redistributing any large number of
copies, to give them a chance to provide you with an updated version of the Document.

4. MODIFICATIONS

You may copy and distribute a Modified Version of the Document under the conditions of sections 2 and 3 above, provided that
you release the Modified Version under precisely this License, with the Modified Version filling the role of the Document, thus
licensing distribution and modification of the Modified Version to whoever possesses a copy of it. In addition, you must do these
things in the Modified Version:

A.Use in the Title Page (and on the covers, if any) a title distinct from that of the Document, and from those of previous versions
(which should, if there were any, be listed in the History section of the Document). You may use the same title as a previous
version if the original publisher of that version gives permission.

B.List on the Title Page, as authors, one or more persons or entities responsible for authorship of the modifications in the
Modified Version, together with at least five of the principal authors of the Document (all of its principal authors, if it has fewer
than five), unless they release you from this requirement.

C.State on the Title page the name of the publisher of the Modified Version, as the publisher.

D.Preserve all the copyright notices of the Document.

E.Add an appropriate copyright notice for your modifications adjacent to the other copyright notices.

F.Include, immediately after the copyright notices, a license notice giving the public permission to use the Modified Version
under the terms of this License, in the form shown in the Addendum below.

G.Preserve in that license notice the full lists of Invariant Sections and required Cover Texts given in the Document's license
notice.

H.Include an unaltered copy of this License.

. Preserve the section Entitled "History", Preserve its Title, and add to it an item stating at least the title, year, new authors, and
publisher of the Modified Version as given on the Title Page. If there is no section Entitled "History" in the Document, create
one stating the title, year, authors, and publisher of the Document as given on its Title Page, then add an item describing the
Modified Version as stated in the previous sentence.

o

. Preserve the network location, if any, given in the Document for public access to a Transparent copy of the Document, and
likewise the network locations given in the Document for previous versions it was based on. These may be placed in the
"History" section. You may omit a network location for a work that was published at least four years before the Document itself,
or if the original publisher of the version it refers to gives permission.

K.For any section Entitled "Acknowledgements" or "Dedications", Preserve the Title of the section, and preserve in the section all
the substance and tone of each of the contributor acknowledgements and/or dedications given therein.

L. Preserve all the Invariant Sections of the Document, unaltered in their text and in their titles. Section numbers or the
equivalent are not considered part of the section titles.

MDelete any section Entitled "Endorsements”. Such a section may not be included in the Modified Version.

N.Do not retitle any existing section to be Entitled "Endorsements" or to conflict in title with any Invariant Section.
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O.Preserve any Warranty Disclaimers.

If the Modified Version includes new front-matter sections or appendices that qualify as Secondary Sections and contain no
material copied from the Document, you may at your option designate some or all of these sections as invariant. To do this, add
their titles to the list of Invariant Sections in the Modified Version's license notice. These titles must be distinct from any other
section titles.

You may add a section Entitled "Endorsements", provided it contains nothing but endorsements of your Modified Version
by various parties--for example, statements of peer review or that the text has been approved by an organization as the
authoritative definition of a standard.

You may add a passage of up to five words as a Front-Cover Text, and a passage of up to 25 words as a Back-Cover Text, to the
end of the list of Cover Texts in the Modified Version. Only one passage of Front-Cover Text and one of Back-Cover Text may be
added by (or through arrangements made by) any one entity. If the Document already includes a cover text for the same cover,
previously added by you or by arrangement made by the same entity you are acting on behalf of, you may not add another; but
you may replace the old one, on explicit permission from the previous publisher that added the old one.

The author(s) and publisher(s) of the Document do not by this License give permission to use their names for publicity for or to
assert or imply endorsement of any Modified Version.

5. COMBINING DOCUMENTS

You may combine the Document with other documents released under this License, under the terms defined in section 4 above
for modified versions, provided that you include in the combination all of the Invariant Sections of all of the original documents,
unmodified, and list them all as Invariant Sections of your combined work in its license notice, and that you preserve all their
Warranty Disclaimers.

The combined work need only contain one copy of this License, and multiple identical Invariant Sections may be replaced with

a single copy. If there are multiple Invariant Sections with the same name but different contents, make the title of each such
section unique by adding at the end of it, in parentheses, the name of the original author or publisher of that section if known, or
else a unique number. Make the same adjustment to the section titles in the list of Invariant Sections in the license notice of the
combined work.

In the combination, you must combine any sections Entitled "History" in the various original documents, forming one section
Entitled "History"; likewise combine any sections Entitled "Acknowledgements", and any sections Entitled "Dedications". You
must delete all sections Entitled "Endorsements".

6. COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other documents released under this License, and replace the
individual copies of this License in the various documents with a single copy that is included in the collection, provided that you
follow the rules of this License for verbatim copying of each of the documents in all other respects.

You may extract a single document from such a collection, and distribute it individually under this License, provided you insert a
copy of this License into the extracted document, and follow this License in all other respects regarding verbatim copying of that
document.

7. AGGREGATION WITH
INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate and independent documents or works, in or on a volume of
a storage or distribution medium, is called an "aggregate" if the copyright resulting from the compilation is not used to limit the
legal rights of the compilation's users beyond what the individual works permit. When the Document is included in an aggregate,
this License does not apply to the other works in the aggregate which are not themselves derivative works of the Document.

If the Cover Text requirement of section 3 is applicable to these copies of the Document, then if the Document is less than
one half of the entire aggregate, the Document's Cover Texts may be placed on covers that bracket the Document within the
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aggregate, or the electronic equivalent of covers if the Document is in electronic form. Otherwise they must appear on printed
covers that bracket the whole aggregate.

8. TRANSLATION

Translation is considered a kind of modification, so you may distribute translations of the Document under the terms of section
4. Replacing Invariant Sections with translations requires special permission from their copyright holders, but you may include
translations of some or all Invariant Sections in addition to the original versions of these Invariant Sections. You may include

a translation of this License, and all the license notices in the Document, and any Warranty Disclaimers, provided that you

also include the original English version of this License and the original versions of those notices and disclaimers. In case of a
disagreement between the translation and the original version of this License or a notice or disclaimer, the original version will
prevail.

If a section in the Document is Entitled "Acknowledgements", "Dedications", or "History", the requirement (section 4) to Preserve
its Title (section 1) will typically require changing the actual title.

9. TERMINATION

You may not copy, modify, sublicense, or distribute the Document except as expressly provided for under this License. Any
other attempt to copy, modify, sublicense or distribute the Document is void, and will automatically terminate your rights under
this License. However, parties who have received copies, or rights, from you under this License will not have their licenses
terminated so long as such parties remain in full compliance.

10. FUTURE REVISIONS OF THIS
LICENSE

The Free Software Foundation may publish new, revised versions of the GNU Free Documentation License from time to time.
Such new versions will be similar in spirit to the present version, but may differ in detail to address new problems or concerns.
See http://www. gnu. org/copyleft/.

Each version of the License is given a distinguishing version number. If the Document specifies that a particular numbered
version of this License "or any later version" applies to it, you have the option of following the terms and conditions either of
that specified version or of any later version that has been published (not as a draft) by the Free Software Foundation. If the
Document does not specify a version number of this License, you may choose any version ever published (not as a draft) by the
Free Software Foundation.

ADDENDUM: How to use this
License for your documents

Copyright (c) YEAR YOUR NAME,

Permission is granted to copy, distribute and/or modify this document
under the terms of the GNU Free Documentation License, Version 1,2

or any later version published by the Free Software Foundation;

with no Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts.
A copy of the license is included in the section entitled “GNU

Free Documentation License” .

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace the “with...Texts.” line with this:
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with the Invariant Sections being LIST THEIR TITLES, with the
Front-Cover Texts being LIST, and with the Back-Cover Texts being LIST.

If you have Invariant Sections without Cover Texts, or some other combination of the three, merge those two alternatives to suit
the situation.

If your document contains nontrivial examples of program code, we recommend releasing these examples in parallel under your
choice of free software license, such as the GNU General Public License, to permit their use in free software.

GNU 7Y —3CiFI B FFEa 2

Copyright (C) 2000,2001,2002 Free Software Foundation, Inc. 51 Franklin St, Fifth Floor, Boston, MA 02110-1301 USA ZDO#I A
FAEENEE, —FATOFXIERLBERTDIEIRFHFT TS, LOLERIZERDHARL,

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 License D3R REAKRFERTT, Zhid 7 —Y 7oz T7RH (the Free Software Foundation)iZ
SO TRRINZEDTIFAL, GNU FOLEBA L XEDOBRHERMEELENICAN AT TRARALLDTRHYEE A B FRMAFELTIGNU
FDLOREERT F AN TEEINTVZELDDH N BN TY, LA LAHS, FBIEI DR BAREEMEATSA2ICE>TGNU FDLELY
BRI BB EMRMBIEAEATVET,)

0. XU®IC

ZOFBRFEZNED BN COZMENBEAINDE Y27 L OERE, TOMBAER I TRANANEZ(EHTRA)BREWVWIE
TI7U—1&93IE D5 REDERHZWIENOEMNIER 2O XELERLBRAID2EHEETNTOARICHRIRIE
TRHIETT MATIDRMEBICLY, EEPHRENADLEDOEEYICH L THBOBBREEEE[LFROREINIT I AN
ToBRERICH L TEEZADTICEO LRV,

ZOFAFHEZNBIEAE—LIMNHARSIEYAD—DTHY, CORNEFBRAINLXENSRE LCEEMIE. ThE S EREAE
RLEKRTIY—TRINIERYER A ZORHEIL 7=V IM I 7 DIdICREINAIE—LIMSAEY ATHEONU—RARER
FFHEENBEHETIEDTY,

(BR3E: aE—L 7 M copyleft) BRI DWTIE http://www.gnu.org/copyleft/copyleft.ja.html #5BH &)

COFAFEENER. 7)Y INIITAOY AT INCERAT I EBNELTEINELL. 7Y)—VY IV PRI BN EEBEEL
TEY, 7V—ARTATSLEZOY I THMRIETEOERALEBERHITEY =T L EHITERINBZRELNSTT, LH L. ZDR2HE
DEAFEEIZYIRITTOT=aTIVICBFIVEFEANREBIZEMICEVWTRONBZEEAMATHI. HEWNEZTNAHRIShEREEL
THRINBAENEADLT CORNER X FTEMMAEVNRZEFEDICHBERIEIEN AT FBELTI EILIDRMEE
RERCEREBNETEEFMICER TR 2BEHLET.

1. COFAFERNEOEREHEEA
ROESR

ZEMD ORI AHFERNEDOEDIRHD T TRAINDEDENE, ZFEENZTORICEVLTRTOY =T L HZ NI ZTDMDZE
FEIE, WDV BRI EICHo>THIDRWEDOBARRELD, TOLIBEMNEBIET, RHRUITEW T BEEERANEVEEE T 5F
ADEHHAREREINDEE COZHNBEOPRTRASNTVDREDO T CTUREENEFATEDREVIFATEEZDIEETIUT
ICBWT, TTXXE ) (Document) | &I ZDEIRERM AR INAT=aT L AWLEENTATEIET ARO—EASIEHTHENDYE
HERDIENTE CORNER TR HAIIERBIND, BT BEEEDO T TH ALV EETILILFETEEYELERPHRE,
HEIWNEERTDIEICEY . COBWEERHT D&MD,

Ixx &I D IRZERR (Modified Version) | & &, —F—EBRICEB LD HEWEHEPMEENDBRETLAEINEHLLY 2D
IXEIDLEHZVNE—BAEBUEENIRTEEKT D,

[#:EE8 5 (Secondary Section)] &id. FXEZEIRTZEDEREINAHERVLAXICEEZ>TRIFHELTEIND—EATHY, [XF)
DHIREHDWEEEE, IXFEILBOER (HDVRTNICEETIEMR EOBEROHEMRL. RAELCOEBOHRHICEEBT2NEE
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2LEFRVEDTHD (FE 23 TXEBIO—WMAREOHNE L o7 HE FHEID TREBIOOVWTHEMERE L TT RSV, fEER S
THRHNZERIE. TOEBEH D VIEETIEHREDOERNADRHAYDIENEMNRVL, ThSICETZEN, BEN. HEH, HIEHN,
HBWMEBCARIIZIC DLW THERN AL,

[ZEARFES (Invariant Sections) ] EIEFET DD —FE T ZNOAREFAAMD THZI LA IXFEI 2O AFHAZNEO T TRR
THERNEMRICEVWTEORYDBEEEHICARINTVDIEDTH S, HIE DD LEDLI L THEIEDOERICZSDRVGAEI,

TOWAEEBRAIELTRET HILEFROONLN, IXEII BEFARRELLEFTRTERWV IXBENCBVWTEEFTBOH

2LHEEEINTWRTNE, ZOIXENCERTRTRFEEFELRVENIZETHS,

[73/3—=FF X (Cover Texts)| &ld, IXEIANZDOFARFAERNEDEET 2R D T TRRINDEBRNLEMBENT [RAN—FTF
AN BBV TEAN-FTFRAMNELTIEINCBWLEDIEEE T RAN—TFAMIRZATEE BAN—TFAMIHZKAT25EET
E9%,

TCEID N EBH I ERIE L I LD HAHIY D AR T BIOERMD I EEIE T, BBNAENN O EW R L. ZOEHEHS—K
DARICAFTHET, (XBIOHABE—RIRTFRANIT 19, T/IE(BEHRTHERINDERES ) — BRIV NTOT S A HDWNE
(RERSIE) N DD DELAFTRERMUR T T (9 CHEEICHETTZ2OISHLTEY. REDDTF AN IA—IYIANDANITET 3(H BV
FTHFANTF—TYIANDAINET 2B RO BEWAZEIRITET 2) D TRFNIERSRWV, BB R T7 IV ERADERTH>TE,
=977 HBNEX—IT YT ORENFEILLBTNUBROREE DI MR UAET LI MENALEDRF BB THDEIFRM
TNV, HIEEEAS HLUEOTFRANELRIRT 2DIEDNABE. ThITEBNTIE AW, EBMN TIE RV ERIE TIEERRN )
BRETEND,

FRMERIHELHROFIELTE =07y TEEFEHRVTL—27 ASCIFE R, Texinfo A TR, LaTeX AR, — MR ICAFTHEAR
DTD% Vo SGML#HZWMEXML, F7cld AL BEREAIEE L TERET SN AZHEICHER L 7o > > T ILARHTMLYPostScript, PDF2E A
BF5h 2, BRIRERERDHICIE. PNGPXCF, JPCHAEEN S, EZBAHRE LT RENRT—RTOEy Y TOHBBERETED
IR TPAIVER EEBITIEIAFTERL DTDFHIFLEREFS/SCMLP XML, HZEDT—R 7Oy YN ERT 2 HODAHEBH
& LT R DHTML>PostScript, PDF2E M & Eh 5,

IR (Title Page) ] &&, FNRIS M2 BEICRV T RRORBEFOH 25 ZOF AIFEZNENRIKICIBM I 2L 2HBH DI
BOHAEE GHPTWETHEDDICLELRRITO, RIBISBISHEBAR—IEEBHKRT 2. RIJICRT2EONRVATRRINDEE
MICBWTE, TR EIEAXDIRFEYICEL>T T DEFMOBE N HZE B DWW TRIDGFDEICENMMNMEXEDIEEET.

IXYZEREI N7z (Entitled XYZ) 1 BB &1, IXBNICBWTIXYZ I EE M IFON—EHTHY, TOBAIZERICIXYZITHEH, [XYZ]
DS EBICHIRLZ ETEDERBICIXYZI A ZDFEFFEMTHESLEDEEZLERRDEELNTHB(ZITDIXYZI &I, ZOFI B
ZRHEICBVWTUT TERINDIFHEDIL BEEKRL TV, FIZIXTEEE (Acknowledgements) |, [#kE (Dedications)]. I#EDEE
(Endorsements) ], [FBFE (History)l). HA7= DTN EBIZHNETDHE. TOLIRBADBELERETS (Preserve the Title)J &, TXYZ
EBINIBHELT. IITOERICHVELEKZTEVWITETHD,

It &, MRIEERE S (Warranty Disclaimers) ) %, ZOF AFFEZNEN TXENISEAINDEBANERNDRICEATERW, Z0E
DRIERE 13, ZOZWENODEREVOIHTHARMFICETNDZEDEBINDD RIEDTRICEHTEIELILDOVTOAREMET S,
OV RABREETTRLIZDTOMOVAREERLENTHY, COZWEDOMBRICIIASHBERAL,

2. ZENICBRLEN

ZOFIAFFHEZNE. ZFERT. COZNEN TXENSERINS ERNCEHO = DA R TORBMICER I N DHRIA DR
FHEBTHEEINTLIUADWARERAEGBIMULRWRY, H7RIDOIXEI%Z AR THINEN DT WA RIH THLERRIER TS

ZENTED HIRTIE HRIAERHBWIIER T HERYICH L T B CBERERMIAFERCL o THE RHLTIASRWL, LA

LaA's, BRE S| SMAICRME/ TED T DRV, HRLHEL BORRNERH T ERICIE. ARNEHRIBETHEINIREICHR DA
TSR,

Frehrid, LRERALERHOT T R/EMEES LYERMERICFHATIZIENTES,

3. KEDES

ELHA TXEIDHRIIN I (HEWEBRIZERI SN RIEZF OBARICH1T2) BRI Z 1008 BA THAIRL. AL TXEIOFMA
FHREHMAAN—TEFRDOBEHEERLTVIHAICL IBEINALITRNTOAN—FTF AN RAN—TFAMIRKRMBIC. BAN—TF
MIBERIEIC, (Fo Y ERAP TV THE LREOFIERMAFER A I RFNIERSRW, T AADORBICEVWT ThHDER
MOUIREELTOHRIZEFOZYED DHEAP TV TRATEATNE SRV KRB TR INBIORLAB L L BEEBRTDT
RTCOFENELCBILDLIICLT BRI R TRIQTNIERSRWV, ZRODBEMICIA T RRICMO LT PR QREEMADI G
AEND, REDOHEZEELERNIE, ThH TXEIOBLEFRFL LEOFRGEEHBLITIRY., EHDRTIEZFENICERLERYEL TR
bha,

HLEEODDRBICERINDNN—THFANDEN ST ETHAP T MDD EN FARERSIE HATIFTHFRMNEAD — X (HDNEE
ICIRE B 72 e RFORMFICH L MSIIBHELR—JICHE I RETHS,
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HRIATIEIDIEEBHN )RR Z 1008 BA THRHZVIRFET25A. ThThOFEEBLEEYE —FICHB THRAMY AT RE
REBHERMERNT DO ThETNOFEBBLEEM(HEWNITNICNBITEXE)P T AKLT/ERARBIYE2—9 Ry hT—0 L
DFFFEA ST LA HIEASRW, OB, FFEBLERYEARNICT ED T REFALOIBMINTWRWELATTEID
BBOBEHYNBH N, FLTIDE, XYM I—VEFBTE—MRARD, —RIBENEEZISNDRYNT—o OV EFE>TH IO~
REBIELTERFNIFARSRV ELHALHEREDBIREZRIRSE, ZORDIFZBAEREYE ARIC(ERE, HDIV>HRLORIEA
BRUVLNEEED )RR ICHEE L THORIE FREIE TOBBHERMMNIEEDBA T/ EAARTHYRITBIE2RIET 24D, BB
BERYOKRERHERD DI HITEELFIEERZRFNIE RSN,

CNRELZTHYDBERETEAWD, IXEBIOEEIL IXBIOEHINREHATITRETIRAEE 22, BBFBBEM DY
AEBOERMEBET LIROBRICIIROICEBAEERLTEWTIELL,

4, HE

IXEIDHZER %, COFBFHEZNECMBEITRA—DRUDO T TRRIZRY. TRDERADERE 2N EIRTESRA S TORBE
BEE TOEBMEMET DTN TDARICFFATBRY, HAIEWERE LRE2HESPEIRMEET 2RO T CTRESLCEAT
BIENTES, IS, HRTRFBERICBVTUATOIEETORFNIEARSR,

ABRIC(BLHNETDOHORMKICT), [XBIS SUTXFEIOTALRIORE RO FH OCELEHEDIE(BLUATD fRA' DI, F32
FEIDTBE (History) | DEBDICHIRBINTWBIET T $2). HLITOIRD HIRE N SFFA B A5 LEIOREF CBREHE-TER
W,

B.RERRIC. RERICHB T DR EEIT o7 T AU LD A AEHEBETNGRTHIE HHOETTDIXEFEINEZFEELTHKESA(H LEAUTR
SETRODEBRZFELIRTIIE LRELTOEFELED CORMFERRLIIZEIFTIR

C.ERIC.WERDHMRE B EHREE L TREH T,
D.IXENCHDTNTDEFERTERT I,
E. i DEFHERTDELIC, HRTDWEICN T HHE HAEFERTEBMTDIE,

F.ZFERTOYCRIC.BAEREZDZNEDORGE O T THATIILEARICHLTHTI2EMEEHBIE. TOHRIE ZOZWED
RRICHBMETRINTWS,

GC.nOIXEIDOHAFAENICENMN REFT BOORLA—BE BERINDHN—TF AL WRROFAFES MTEHTDX
FHIIE,

HIDZHED. ZEINTWANERYEZEDHDIE,

I. TIRHE (History) | LRI N/ERD ETDREREMR 7L, TUCHEIRD, PR EHB R HIRFHLKERBELLEDOF EB. HRERE,
BRI T 2DERULIICEBMLA—HEZMASZT & HLIXBIRICTRE EBINEIAFELBVSEITE, IXX FEIDOESR. H
MRE EE HIREZERFICIBHT2OLALLSICEHL B2 2ARL. LRTRAN L IR BERERATE—HEMADIE,

). IXXEIRIC, IXEI DB BN ERYADARY 7O ERADIDIIEEIN Ry NT—IMREMAZRHIN T ERSE, TheRET
BZE ARIC, TOIXEIDTICA> LRI DR TEES W TW Ry T —IBMEMEE > TV ARSI, ThERET L. ThH0
1EHRIL TR (History) | DERICBEWTH RV 2L A TXEI B H LY DRKESAFRNICHRINZEFNOBERTHo72Y. H2
WEBRERASEICLTWRIRDOTADHIRENSFFA TR0, ZOHEREHIRLTEN T DAL,

K. TE{% (Acknowledgement)]d%\\ & [#kEF (Dedication) ] FEBINIWAVRZEDE. T DD DBELREREL. T OBVIORB(EE
BMENDHBHIVEHMEOR)EERERFIDIE,

LIXBIDEERAR D2, TOFANESVELRE ERETICRFETIIE EESPTNIRLE TE0EEI OEED— MBI RS
W,

M.IHEBEDFE (Endorsement) | WD K IREZHRE SNEBDF TN THIRT 22 E. TDLIRED ZWEIRICE D TIIRSMR,

N.$TICHEET 280 % [HB O (Endorsement)] EBINDLIICHA LAY BEDORTEERTRIDENHIEFRY D LIICHEL
TIARBA,

ORIABTREEERETDIL,

HLHEMRIC, B E L TORGEBLL. N O ITXBINSERYIN X EPHREEVN>IVEATWRW, BIESHAEDH DI
B EEFNDSE, HALEFEICLIVZTNSOBIO—BHIVR TR CEERATEETTIIENTES ERAALEST 57D
1K ZNODEBHDBEREREROFAFFAESNROREATRL —RIGEMTLERV. ChODBERIEMDOEZLELBIDEDTR
FhEmsan,

BENBZARD IFTFREFICLDHRIDAEIRICT T DHEBDOFHDHTHBIRY., HR7id, [HEBDF (Endorsement) | EBEI M 7-E
EBMTDIENTES HBOHDAIELTL ETLEL—DRRR. H2WNIXEDN HIREDERH D EHE L TEOEEKICEKRINEN
ISFPARENHS,
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Hiafcld, SEEFTO—XERAN—TFAMELT, 25BFTOXERKRMBTF AL T HERDAN—TFAN—HOKRRICMAZIED
TED, —BARWL—HEIEEBHDVFEFERTRIENAABEICL>TN)MADIEL TEZDE RAN—FTFRANELCRAN—FF I
ELTENEN—XSODHTHB, HLUR T TIZDXFICBEV T REVT A DRBICH R D(F B HRHNRKRTBRLEHERT
BINEREICEIOAN—FFRAMEENTOASIE HRTAFITBINT B LR TERWV, L LHRTIE, TOHEW A A 72 LRT
DHIRENSHTRHAF A /A5 HVXEBEMADIENTES,

IXEIDEEHDWNIHRE G CORBRFEZNEICI>TRODOERNEFATEIEEFT LTV B DI TIIAWV KRS D AT EHRERD
BRICHE 7Y RERAN DR H D IR RIRRIED/DICEI ZE AT THLD T AL,

5. X DK S

Hipfeld, LRBABICBVTHERICBELTERINAREO T T, COMAFERZNEO T TRRINAEROXLEFEL—DICFEHDIE
HTED, ZOB RALRIXBILHIERFAA R EL T REETIEARDOZEYPICED. ThOEHRAINHELLEFYOEER
AERD & LT DR ARFESEHMICBW TR L. 0 DRAILHIL TORISREEEREF LTSRS,

BAERDEEMIOVTIIOZNEDOEENE—DEATVWNIEL F—ABDEETRARI N ERHEHAIE—DTRALTLLN. S
LRACEREAABRORLLZEEFR AL EEDH L5 TDLILEI DTN ETNOBERZDREIC. (BLAD>TWBRSIE)ZDEHD
FEZEHDWMIHIREDRBIT, HDWMIMEBRSBRNL I RESEFIMTHE->TRB I 2T ENTh RN LIIC LRSS
BV FEEROEFNOFAESNICEI2EERTRIO—BICBVWTH BEOBERICRAKOREEETEIL,

HEEROEEMIIE VUL HAIETNTNOREAD B (History) | EBINHSW IR EFELHT, B (History) | EBINA—F
ICLARIFNIERS W, BRRIC, THiEE (Acknowledgements)] %2\ & MHREE (Dedications)] EREINHOPZEDELFEDRITNIEIRSAR
W, HATd THBDE (Endowsements) ] EBIN=H 5P SEREHIFRLARITNIERS A,

6. X EDINE

HIATld, COFIAFFARMEO T TRRINCEROXETHRINDNEZFMEFDIENTES, TDHE. ThThOXENZEN
ICRRRICERINDIEERETDDIMBDTRTORTIOZNBEDEDBRFICHSRY, SEI LR BROIOZHEDE~DER
We REEZFEDHIERYE—DOBDDHIETRATRIIENTES,

HIRTE CDEIRINEZEM D OB E—DIYEL. ThEZOZMED T TRHTHIENTES, ELZOBICIR, COZMEDES
MERMEINAXBIHEAL FLTOMBIRTORTIOXEDZFENICERLERICEL CTOZNEN EDHDREILHEDRITNIERS
RN,

7. B LT EFD DR

IXEIHDNNEZDRED %MD B DRI L EHDWNEEEME—#HICL. —BDRREBH 2V ZEMRIEFICIND I IREZ /EWI.
REICER T 2 FENIREZEMICETNBELOZEMHZ ORI AE ISR LISEMER 2HIIRT 2L T HEINQWRY, [ER 1 ZHE
MEEND, IXEINEREEMICEFNDIHE. COZNER, IXFIEHRICHEDONIMOMIILAZEMITZ. ThEBE R TXED
DIREYTEWRYBAIND IS ASRRN,

ZDEIRITE)DERYICHE VT, ZOFBHFHEZHNBEOEIFICLY NN —TFRNDBHEABRINTOSIHA. IXBIOBNEEEE
MEHED250 1 UTFTHNE, IXBIOAN—TFAMNIERZEFMPRTINBIZOEODAYEZET PRIE, HDWNITXEINBFH
HRTHZBAIERBROBFNEMDICOARET 2L TEIWN ZOBELUNE. DNA—FF AMIERZEY L FEIYSEIRII N7
FRIJITBEINRITNIERSR,

8. #IiR

BRRIGARED—TEERMT DT, HA7ETXEIOBEREZDF A HEZNEDEIEDEDIRUD T TRHIHIEATED, EERT
BAEBRICE > TESBADICIEFEZEORRF T 2L EE TN TOREFAABAIENT BH TCEEARAARIOLTANL—ERD
BREEDHIIEEANTDAWN, COZBNELIXEIF ORI MFFAS R R SREEI N TOEERAFEZHDMY, HRIEIDRKE,
ENEEOWREEDHIENTES ZWEBLEM. BEEICHALTHRERBRAEOBICRVEVY E LIS KERAIVBEIND,

HBMAEIE LT, TXEBIDOHDEHH R T IAcknowledgements . [Dedications]. %2 & [History ] ESEIN TWIBE . RIEOBSR
AEETDIINE BERERFTH(CORNEDE1R)ODRMG(RBIR) EHITENVEE LD,
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9. RDKRT

ZOFAFEZNEO FTHRIRRIN TV LR, HA I INEI LB WE YT 1V R HDVRBH L TUIASRN, D
FAEVATHREINTVWBUAD, IXBIOEE, BE, YT S51 VA B/HEICETETRATOLTUIENTHY, COZMNEICL > TRIES
NBHRDENEZBEBICRIEIESIEE02, LAL. ZOZNEO T THRIALERM BV UEEFN B ZBACEEICEALTE. 25
Wt AR D Z DB ICTE RIS T XTHBRY RSICE X LN FFEITRRE LA,

10. WEICEFDFFI ARFHEROED
XAl

7=V 7oz TREIE Lo TGNU 7)) — X EF AR EZNEOH LW BETIRE MRS 22 &0 TED, TOL I LEHRISIRIEDIRE
BRICBWTR LR DIRDZTHEIN HiCELMEP BRI LR T D OMEICBWTLE S LB DITRBES S FELIE http://
www. gnu. org/copy left/ & 8BH &,

GNU 7)—XEFAFHEZNEDTNETNOMRICIE FIBOR BN LI RN—TaV BSARONTWS, HLIXENCEWT, ZDEH
EOHDHEDMANZTNLUBROEDIRTE EALTRVWEIREINTWSIZE. HALIETY—V I NIz THEANSRITIh(ERE LTS
RINEEDERQIBEDRNETNUBEDRD>BENN—DERS, ZORBEPREICHIEHNTED ELIXBINORHED/N—V3
VESERELTOVRWMEEICR. HRETY—Y I Iz THENSSETICHRIN(ERELTRRINALLDZROBRDIEMHEN
N—DERRIENTED,

fI6&&: COF RN BEHRT-DX
EISERYSICIE

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” .

(8R:

Copyright (C) FAEHE HiR/-DHARL

IONEE, 7=V 7 Yz THMERITO N 7Y —XEFRBITEEN
FEN=U a1 20 ThUBENS—D5BIR) D EDDREDO T THEE, M
W HEIVRBRETDIEEHTY 2, REAARD. RAN—TFR b,
BAN—FTERMNIFEELRV, ZOFAFEZNESOEEME G 7
) —NEFAFEZNE] CWOEILEFITLS,

)

HLEERARPPRAN—TF AN BAN—FF I BNE [EERARY - BREFELRV I EWDEIBEU T TESBA TS
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