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1 EIMr=R

EPMUBENEIIMRIRMIT S I08E RERARUATZMIR. MFEZAXAT, FS
Z (EMtsEm) (CEHRUTER)

o (EPMLiER) , % 1E “EMERAR” % 127 “ESMEInEe”
o (EMMEiER) , B 1E “EIMEERAR" B 13T “EERmRR”

ARELRIERIRHE T EEMNIFE ML EMERNEN IEEEREEN T EREHEN
FABINFEARLE R, BERERBMAITHIATESSE VM Guest BV EEIR = EE FARNEY
KFE,

2 SEhEfECRZ Al

2.1 FiT&EhD

LA VM Guest B VM EHARSS BHECE A RE S FEEIBEERBREFRBE. AMBERERZ
A, BSEAENXE. BIE. BERFHTED. NFEN, BT EEHREERNEEERRE
MERIBNS. BREESRE LRITINRER L,

2.2 MBI ERE

EMMCRRRNREREURTRZER, FMepFRft—LSE, BHEREFFRPEREENL
B h IEREE, MAERSBEERTLTE 5%, T WA EIMCEMERRT, NI
. TEAE. BRRESFMERRIMEBERN. NIXERIEPME TR FX AT SEHEE
HEXBE,
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3 B

3.1 EiNfEA libvirt €L

SUSE 38ZZINERA libvirt HEZRECE. EEMIRIEVM EAMRSSE. B8 VM Guest,
ZIESRME T — M ERTREXNEMMLERANSG—RE (GUIFINT) , EIILLLE FEBR
EERFNITREERSEM,

BAAZWNERER libvit SE FBRAEEREFNIA, AR libvit TRERIETIAIRFE
ARETEBREREFNITRHAITHNEN. BX libvirt BF4EER, B5R (EMiER)
£8&E “BEpflfELE libvirtd” .

3.2 gemu-system-i386 5 qemu-system-x86_64 AYXTLL

gemu-system-x86_64 SEIERY 64 {i PC FEHRMA, ZHITTT 32 I8k 64 (IRIERZRI VM
Guest, BT gemu-system-x86_64 BE Ay 32 {if Guest IRHEE148E, FH Ik SUSE —
RIS KVM ERY 32 {i1#] 64 {i VM Guest #B{#F qemu-system-x86_64 ., E.X] gemu-
system-i386 FIIEHEEMEER A RAT SUSE ZHF

Xen EA gemu MEF BRI Z#HEIX Y, BFEHEFEER gemu-system-1386 , gemu-

system-i386 AI AT 32 1i1#0 64 {iI Xen VM Guest, F1RIFS il Xen X AIFEA M, SUSE
F2I Xen VM Guest £ gemu-system-i386,

4 VM EHARSS2FECE M Z IR A

79 VM Guest DECARE EEEPIEXERN—Ro M VM Guest DECHIRET, FEEd

SFEARRATESTM VM MRS 28 VM Guest B914%BE. WNRFIE VM Guest [FBTIERES]

MFIERR, EVEEEBRHMEXLERR. WRTEE, THNMERRIGERMm, Him
=% VM Guest RUPERES S TAEI RN,
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4.1 NTF

Linux UM A TIN R TTREBRNE. TAZHESLK L, BIATRK/NA4KB, Linux #l CPU BE
FLEMPLETUR FHPLEHTZ, ZIE RREFEEIRY. MREAEHETET, WEEEELHE
REHRAFRFNMUE, RAERNREENE, AMPUETRRE, LA7T TLB (FiRERE
HX) FR, BEEEAERENRSL, TLB UL EATEHER K, NBRLEEDEERE

REBREEEFEFGFHER, XRBFEEAENE) , JUFERAT. FRAATURRELD TLB FF
HMLAE TLB BB (pagewalk), ¥FHATFEH 32 GB (32*1014*1024 = 33,554,432 KB). T
AN 4 KB RIEM, TLB B4 33,554,432/4 = 8,388,608 NI, fEFE 2 MB (2048 KB) HITI A/
B, TLB RA 33554432/2048 = 16384 N, AIAKBLHAZ TLB BYIE R,

4.1.1 R VM EHARSS 28T VM Guest BELE NERAKDI

LHl CPU B REMZTRFAF 4KB BT, Bl EMERFZ LTAARTNA/N (ATLUZE 2 MB
gy 1GB) , I5&EE /proc/cpuinfo WHEHH flags THEEESE pse /= pdpelgb,

®R1: WETHARNKTIAN

CPU 5 AT ARNATAN
FTFFER B AANADR
pse 2 MB
pdpelgb 1GB

EARARTIR LURF VM Guest BIMEREF R EARTZRIEFE,
HINBERT, RGAERE THP, EFRF L0JLUERAR, BESISER hugepages=1 K&
SEARD, EWE]LUERER hugepagesz=2MB (FHIMS) KARMATTA /.

Q ixE: 16Bkm
1 GB I RBETES IS DD, ZEBTEEK.

EHECMFERAARDIER (HugeTlbPage), EEEFEHIEHIIMNEEN hugetlbfs,
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Q FE: KTEIEFIRHE
ATIBAREBIRERENRE, BUEFET LS. FRAARE, REFESHK (B8
W% 6.1.37 “virtioballoon”™ ) ¢ KSM (IBBIRE 4147 “KSMANTIHZE" ) FIp
BE AT, HEKIEERIR,

#3122 . REXRNER

1. 3§ hugetlbfs #& AN /dev/hugepages :

tux > sudo mount -t hugetlbfs hugetlbfs /dev/hugepages

2. BAKTRERE, BEFEA sysctl &5, MNRAFHIARTIK/NA 2 MB (2048 KB), T
1ZAEE S VM Guest R28 1 GB (1,048,576 KB), FRAMAPEEHR 1,048,576/2048=512
bl

tux > sudo sysctl vm.nr hugepages=512

ZEEEN /proc/sys/vm/nr_hugepages , TRRRZIIARTU A YFHIFAETENK
=2, HESERE, 4 EERNARTUEREIRIA DT,

3. @iE1T virsh edit CONFIGURATION ¥ memoryBacking jtZAINEI VM Guest
FC&E XX H,

<memoryBacking>
<hugepages/>

</memoryBacking>

4. BEVM Guest, WEFHEEERT AN

tux > cat /proc/meminfo | grep HugePages

HugePages Total: @ 512
HugePages Free: @ 92
HugePages Rsvd: © 0
HugePages Surp: @ 0

@ ARTUBHIA/
@ MHREKRDERARTIHE
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© CBEFREMNBRSEERRFITHEIATIIE
O AT /proc/sys/vm/nr hugepages FHIEN AT E, RAFRRATIEH

/proc/sys/vm/nr _overcommit hugepages =l

4.1.2 FEBAAT

FIFEAAD (THP), ERILUERA khugepaged NIZLELRHESHE AT, TREBHFHEEAN
NS ECMER. THP M FRAEENFHAEANTEAREER. TE1TRAELNFIHR
BRNERIEAER, REIRADAL 1000 €, k2, ¥FREABRAFEHRERNIERE
(BIANEHEEE) , THP aJRERINIRE. EXEBRT, WBRFHHUERTRER BT RINNIZSE
transparent hugepage=never XZH THP, AEEME grub2 BEHESIS. AT
LRI EL B THP:

tux > cat /sys/kernel/mm/transparent hugepage/enabled
always madvise [never]

MERA, FESHREERE never, W EBIRFR.

Q FE: Xen

THP £ Xen FARA Ao

4.1.3 HETF Xen BIATFIRER

4.1.3.1 EIE Domain-0 ATF

7£ LARIAY SUSE Linux Enterprise Server kg9, Xen EHRIENAARFDEEXERFIBEE
VAMEREER 7 B4 Dom0, HERABEMSIKNIETITHEE. SBEEMBEMGE, REFESE
M DomO0 #ITRIKNIETI. ITHEERZHEE, FLEZIENRHEZA, M SUSE Linux
Enterprise Serverl5 SP1 718, BIABZABSEKNIAT, M= Dom0 SEE 10% BIEA
YIEBARTESMIN 1GB, 30, 7EYEBEREA/NNA 32GB IEH L, 38 Dom0 9382 4.2GB AT
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BANNZIFHEBINE /etc/default/grub fER domd mem Xen S5 1TiEIN (3FS
WET5T “FE5|SHENNZEH THRIEFEMAER) . EFTLLESR domd _mem i&EAFEM
MIBREFEKR), H1E /etc/xen/x1.conf H/ZH autoballoon &M, XMEIHTA.

4.1.3.2 tmpfs HAY xenstore

fEEA Xen B, FENIZE I xenstore FIBEKE] tmpfs Eo xm/xend F x|/libx| TEKUR A
1% 1/0 1§ B IRMEARS BITIRFSimIREHTEE R xenstore {ERIEHIF®E. xenstore LHYS kb
EETRISEERNE ML ML, MREFNITETE Xen EN LB FZ VM Guest, BILUK
xenstore #IBEFEEE| tmpfs £, LUIRSIEHIFENESMEMESE. 7£ tmpfs EEN /var/lib/
xenstored BR:

tux > sudo mount -t tmpfs tmpfs /var/lib/xenstored/

4.1.4 KSMFmIHEE

AiZEL & FH (Kernel Samepage Merging) @—AZINAE, APF@EITHE VM Guest B
FIRFORL VM EHARSS 23 EIEFEMNAF. KSM FEF ksmd SEHRBAFRA®E, THERN
FHEE. AIHRENERIFIIBRND. ERAHKSM, BETUTH<S:

tux > sudo echo 1 > /sys/kernel/mm/ksm/run

M VM Guest WAEME, £H KSM LR Z—EFE Guest AFEZ ENEBNEFEZR., &
AU pagecache. tmpfs 3 Guest FECHEAIEEINTE,

KSM H sysfs 1£fll, ERILITE /sys/kernel/mm/ksm/ HEF KSM BIE:

* pages shared: [EEFRANHZEIHE (Rif)

* pages sharing: [EEHEZETINMRHZE (R .

* pages_unshared : A#HTEHMREXNETNE—TIEHE (%) .
* pages volatile: BEHRXRMAATESHNIIHE (RiF) .

e full scans: BEREFEREHXFNRE (RiF)
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° sleep _millisecs: ksmd £ FRPERINARNZMNE. EIRSIEREA CPU,
SEUHFER LA FHEMAESH CPU BYEl, FHITE2IEZEIRN 1000 KL,

* pages _to scan: 7 ksmd #NERKSZAIERENIRITIEN. EdeasdEFER
CPU, AT RZEILH 1000, AGERIBEENIXIZBHAMERNN KSM ERHAITHE
A,

* merge_across_nodes : ERINERT, RASE NUMA TREHIT, RKILEDILH 0
KERIITA,.

Q iim: A=A

KSM £ RIEEEEEETE— R ABEF VM Guest BYZNSLfFIBT IS £ A FEVIRE,
LN AR VM Guest XERR—HBRHEZ M AHIEN, RIFER KSM, EREM
EIZESRAMIFES, AIUEENLERKSM, BEEWEA VM Guest 22 KSM, A LAfi
FA virsh edit 7£ VM Guest B9 XML BEEFRIMIUATREHREEA Guest ITH=E:

<memoryBacking>
<nosharepages/>

</memoryBacking>

T8 BRLIRNERENER
RE KSM BLUBEN RS L0 — L7z, BRERRN 4RERBHHRE R AT
ENERLENETRRIER. NRTRZNENERD, HEENENENERE,

& AFIRRER

FRIANERT, KSM 2B NUMA TREHERADT. NIREHEMNHEATTIMEMTFRIZA
NUMA T2 b (#83FF381T VM Guest vCPU 9T 1) , XHFABERFRME VM Guest B91%
fE. WIRTE VM Guest RAINTFIHIRIERIEN, i5{ERA merge across nodes sysfs

EHRRBETREH:

tux > sudo echo 0 > /sys/kernel/mm/ksm/merge across nodes

NF SLES 15 SP2



4.1.5 VM Guest: REHIHER

AT HRUEENAEFENER, EEEREBEITH VM Guest MENEZRETESBRER. BEXHF
RFAdETR, BT VM Guest BVECEXHFECE <maxMemory> FRic:

<maxMemory @ slots='16'@ unit='KiB'>20971520 @ </maxMemory>
<memory @ unit='KiB'>1048576</memory>
<currentMemory® unit='KiB'>1048576</currentMemory>

@ I Guest PECHVIETTRIRANTF.
©® FIHFM[E Guest HFINARTZHIIEER
BMEREAIEE:

)

e “KB” , ARFF® (1,000 NFT)
o k= “KiB” , KRFAZHEFIFT (1,024 1NFT)
e “MB” , &RIKFT (1,000,000 NFTI)
o “M” T “MiB” , RRIKMZHFIFT (1,048,576 NFT)
o “GB” , FKRFTIKFT (1,000,000,000 NFT1)
o “G” T “GiB” , RRTIKMATHHEIFT (1,073,741,824 NFT)
e “TB” , K&A1ZFT (1,000,000,000,000 PF15)
o “T” 5 “TiB” , KKRAIZAZHFIFT (1,099,511,627,776 TNF75)
O 7I5|28A Guest DECHIRANE
O PR Guest REZHIARTE
ERAFEERIENEIER, BRI TR mem-dev. xml X&%:

<memory model='dimm'>
<target>
<size unit='KiB'>524287</size>
<node>0</node>
</target>

</memory>

FAIRTER LU an M AME X 14
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tux > virsh attach-device vm-name mem-dev.xml

BFERARFIRERIER, HONEDH Guest EX 1 NNUMA R (BBIE46.3.17 “VM
Guest [EH#A NUMA 3R¥N )

4.0 i

RYERERIEREERT D ERANYIERNT (ERAXRREKEEIRILGE) o AIERS
RERRE, BBV ER/IVITHR,

4.2.1 swappiness

swappiness EEIFEHIRANRIRITN. BEXMNAFAERRIREIEER, swappiness BB
RERSBAYIIERIR, TTHANENSEEM 0 2 100, EX 100 B, RAREHIEETIR
HRXLETTE FRIRIER, BN 0 NeBRARIR,

BEELRZF LRITRELENX, ATLAENBSEER /proc/sys/vm/swappiness BB, AEKE
RFERBR:

tux > sudo echo 35 > /proc/sys/vm/swappiness

tux > free -h

total used free shared buffers cached

Mem: 24616680 4991492 19625188 167056 144340 2152408
-/+ buffers/cache: 2694744 21921936

Swap: 6171644 0 6171644

EXAIKE swappiness {8, BT /etc/systcl.conf FRMNI FRIREITT:
vm.swappiness = 35

AR LUBZ7E VM Guest B XML BEEEAREA swap_hard_limit joEREFIEHIZIH, gELL
SHHBERTESHRERZA, B#ET -2, EANRZESR, EVAIEILKLE
1o

<memtune> @
<hard limit unit='G'>1l</hard limit>@®

ot
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<soft limit unit='M'>128</soft limit>@
<swap _hard limit unit='G'>2</swap hard limit>@®

</memtune>

O I ENFRERET S, NRZE, NEGMNEGIIREAFIRENEOAE,

® Guest AILUFEAMRARNTE. HE% VM Guest FHIMERIDSH, 3RZVENFEALLSEK,
© TTERFFBEEAELEFIMITHIRFERS.

O VM Guest AJLUERRARTFINIIHE,

43 1/0

43.1 |1/OHERER

ZIAEY 1/0 AEREF A2 AFHBA (Completely Fair Queuing, CFQ) . CFQ AERERFIE
EEMRNIERK /0 BRIFNFIBEHEATDECHE |/0 H5, EaUATRRANIGEERRREN I/
O AERER.

AT EENH VM Guest EIREFEIFRIMEARE, FTLITE VM Guest B noop (A 1/0 AETR
), MAERPMEENER deadline BAEER,

3123 ! EEITHREENEN /0 RERRF

1. EEFUENEF /0 BAERR, BETUTHS (B sdX BRABEENHE)

tux > cat /sys/block/sdX/queue/scheduler
noop deadline [cfq]

HESHHENLSFIMENAERSF (ELAFARN cfq) o
2. EEILMER U e R ITHRERIRERR:

tux > sudo echo deadline > /sys/block/sdX/queue/scheduler

BEARFNFBEREKAZE /0 BAERRE, AJUERRZSE elevator. 2518 VM X
AR5328#0 VM Guest £/ elevator=deadline #1 elevator=noop B, BXH—F A,
BERNETST “E5|ISHEBERAZSE
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NREFENESMEEEERRN /0 FERR, BHEIERBTLMTTHIB /usr/lib/
tmpfiles.d/I0 ioscheduler.conf X, ©/ /dev/sda EXT deadline AERE
FF, A /dev/sdb EXT noop AERER. ILIHEE(XFE SLE 12 # 15 LRI,

w /sys/block/sda/queue/scheduler - - - - deadline
w /sys/block/sdb/queue/scheduler - - - - noop
432 S%1/0

WL BN R EIREIEHEFRA Linux % 1/0 (aio), FINBERT, aio MIENRAMEIRE
7965536, {BENIRIEITHY VM Guest :ZE B, MENNEINEERNRmNELEA Linux B2 1/0
W8, aio MEHET B Z LR, F VM EHARS 2R LIEITKE VM Guest BY, 1FE[EIE

10 /proc/sys/fs/aio-max-nro

23124 . EIBITRERNEL AIO-MAX-NR
1. EEEFYFIN aio-max-nrigE, iFH=TIUTHS:

tux > cat /proc/sys/fs/aio-max-nr
65536

2. O LUMER L o< TIIEeR aio-max-nr:

tux > sudo echo 131072 > /proc/sys/fs/aio-max-nr

EXAIRE aio-max-nr, i5MEZSM sysctl XEFHRM—, 40, @ /etc/sysctl.d/99-
sysctl.conf BIMUTREA:

fs.aio-max-nr = 1048576

4.3.3 1/0 L

SUSE Pz &M 1/0 IR AR, TRIIE TEMRANMRSE, BX /0 BIMLBIEHRE
B, 8% (SUSE Linux Enterprise Server 15 SP2 [Z\{LiEm) M (EMLIEREY ,B1E
“EIMEEAR” B 15T /0 EIME —&,
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®2: 1/0 EIMERRRS R

AR

REDEK (B@)

2EIML
(IDE. SATA. SCSI. e1000)

EEME (virtio-blk. virtio-
net. virtio-scsi)

=
Guest BiZihRig&E
MRER S

VM Guest A4
EFLEhHTERS

MERERRST

EF AT

FH5 VM Guest ER0ES

R
% Guest Z[E|IFAHE
ERFRRRAESR

B Guest By PCI & & FEFIS
8

Ars5 88 _LRUHRIELR AR
MEREIRE
TRHAIR1E

ZIEHY Guest (PV IREHTE
FF)

VM Guest MfiEfF=EIE] LUBIRIgE (U0, YREHE FMHKX) , Bl GRS ERRE

4.4 fEENXHERS
X1
13
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+® 3 RigESHERGAIFILL

BAR

Rigd

BREG S

=
o MERETEYF

o ERETAEH#ITEE/

HhER1EER

o AIMENIAE (RIS

#)
- BRTFRGEE

o FAIRMBEN. TR i
B, &1

o IRIHEATFIREMGRLE
BILAEE (guestfs)

o BEHE IRV FFEE

o BIRENERRER
{E1%RE

ER

o IREEE

o MERELEIRIER

BRGNP GENFEAER, BERES T VM Guest BRE”
— ik

NRICABRGAETFE NFS HE, BNEE—

895

44.1

rsize # wsize ETIEER Fin5 RS 2318 B Z B3R EIZ BV LB X IREI KR/,
NFSIEE/BEAKRNEBK (LEZ
wsize BHHEIEE

NFSIREY/EN (FFin)

ARS5 281 P i S HCREGH X VM Guest BRE:

&N R
FHFIERABI1/0) o 15 /etc/fstab M rsize M
16 KB, XEHRTER EIECSLFIRY, FRraiREERnl LIBIERLE,

nfs server:/exported/vm_images@ /mnt/images® nfs® rw@® ,hard® ,sync@®,
rsize=8192@ ,wsize=8192@ 0 0

@ NFSERSZSB[HENBMFHBERER,

14

EFMXX RS
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B R A LUREY/ B NRETP)o

HATE NFS IEREERfE NFS ZFIRIIMETTA. hard B@RHIERIFBIREED,
EREEEST N ZLER LRGN RAFRHREZSBERFS AR ERINROSBAA T
8] Z B EIE R B AR S5 250

NFS ZFimM NFS BS3528 ERISCHIREREERY, E8 W4 READ iERFEILUERAERK

= o3

F+ TI%Xo

O NFSEPism NFS fRS588_ ERIXHE NEIER, T8 1M WRITE IERPETURIEN R
RFETH.

© ® 6 ®© O
==
W A

442 NFSZ%E (BRs328)
NFS ARS3 5857 45 RIS S M NFS SIZRMES AR T RS, £/ nfsstat TEATKIURS
28 FAg—Lt RPC ZEiHE A

tux > sudo nfsstat -rc

Client rpc stats:

calls retrans authrefrsh
6401066 198 0 0

R retrans FF 0, WRT—IER. BN, BRIHFEEHEHE, REEKX /etc/
sysconfig/nfs #f USE KERNEL NFSD NUMBER T E&Hi#{THHNIEZE, HF retrans
EF 0,

4.5 CPU
FAHCPU “Af” EHEIKEPREHR 4™ 79 VM Guest FRBVEIA CPU, XEAHAIRER
o CPUAMEZ:: B E CPU BT, BEAZMMaUIt B R R FHBLAIE,

e CPUZLy: —1E CPU Btr] URHZ ML, OB MREBMIRITEIIZHER
RETRBYZSo
o CPU fB4eiz: IWSRIATFHEHBENHITH, BEMERMEBZO.
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4.5.1 #5JkCPU

FiB VM Guest BYEEH#L CPU FURIREBI A CPU BWERERY, =A% CPUZEfER, Hk
BEIEfEAHES M EMN CPU YILEL VM EANARS S ER— MR LIER A0, IR
REREERE. FEL, VM Guest T—E3EFANEN LEITRAELREM, 517 VM
Guest WEMEHAIREREIEZM. Fit, ENREREIERER CPU,
BREREBATIEMRM CPU, FENBAILIEMHERIFNILR T, fli, NREREFR
A VM Guest ) CPU M1 EEBARSBT 50%, BALTAILURISE ENITEFEA 2 FH (X
ERET—ARB 641N CPUREN L, S48 128 NMEICPU) RILUEE IR, 5—FHH,
SNRIEHIE VM Guest BIFTEEIA CPU ERZ B R TS =X L 100% BAEEIT, ABARL
fEREIA CPU LEEABY CPU Z2—MEB T ARELRECE.

S EERRAE—EZERN, RIEM CPURNRRMBEBT VM EHARSHIVIELORER 8 &
B, RAJGESSHASLIMEENFRE, FN L5k hIxX—E5,

BRAEEHALIAE— 1 VM Guest EE L/ DNEIA CPU, BRI HM—DFiR. LEBIFRILIEN
=8 VM 189 CPU TEAHERITERL 70% (BXRBAIANGER, B2 (RADHAGE
EE) ,B28 “RALMERIER ,$£23T “ME ) o WRETT VM Guest F5EcAIL
EREIE, XFIXNENM Guest WMEREFERER M, BIFANERREMR, EAXER
B vCPU (DAL SEUTES 2R Flf. SNIREEERE VM Guest LizTRAENARER, BARTE
A CPU BERIFAVIER

BZ—1 VM Guest EBRIYEHL CPU Lt VM RS BEBM CPUES, N—FEFRESRY
fcE,

452 VM GuestCPUBCE

TN BEUAA VM Guest iEFRFIECE CPU K8, &7 T REINEDSEI CPU EE R 4
45 LRUYIE CPU, BXEM CPU BCEMMIASEENFHAER, 158 E hitps://libvirt.org/
formatdomain.html#elementsCPU 2 B3 libvirt 344,
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4.5.2.1 E#CPUESHINEE

AILAREA VM Guest SIHIEE CPU B SHIHR N, EEEAMEIERZFIEN CPU REFHPRE
Lt CPU IhEEH. TIENXHI CPU BUS%5IF /usr/share/libvirt/cpu map.xml A, KAS
FHEMRY CPU B SHRIMNEE SEIR M REMEE. ATLUBEIETT virsh capabilities 3R
ETRENRY CPU B SHIATH,

EEE, MREXRT AL CPUERE, 753 VM Guest TR EIBHRENENE, FEXH
VM Guest, B VM Guest THEHNIFMER, BEN (EIMMLIEE) ,FE10&E “BZ VM Guest
BIE” % 10.7H “TB VM Guest” ,

VM Guest IEEREMFEMN CPU B S, B[ VM Guest BEE B X4 RIMMER T, TEBRG
fcE T ABERE TSC IhEER Broadwell CPU:

<cpu mode='custom' match='exact'>
<model>Broadwell</model>
<feature name='invtsc'/>

</cpu>

FTFEEVWIE CPU &=FEMBIEIA CPU, AJLAER <cpu mode='host-passthrough'>,

#FE, host-passthrough CPU B Saae5EHEE CPU HARTE2AEM, E KVM EA
ZRBRERARELEZHTIEE, 180, invtsc IAEETEEI CPU Thee&EH., &2 libvirt RIFE
BfEE KM 51788, BEHAEESISFESEIAKYM 1TA, AL invtsc A, &8IL
£ VM Guest EEEXHHER U T SITEERITMEN, CPU (84F invtsc) MIFE:

<domain type='kvm' xmlns:gemu='http://libvirt.org/schemas/domain/qemu/1.0"'>
<gemu: commandline>
<gemu:arg value='-cpu'/>
<gemu:arg value='host,migratable=off,+invtsc'/>
</qemu: commandline>

</domain>

Q i#E: host-passthrough &z
BF host-passthrough SEEI CPU AFIE CPU AT, FEILTETBEIREH
B, BXEZER, BHBBRNE 4523 “ElCPUTEEEST
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45.2.2 RE#ICPUERE

REPA CPU BIE BTG EPA CPU LAZPRHIZEI—2B4IE CPU . vcpupin FTHRIEERM CPU AJLL
ERNYIEEN CPU, INRKRIKEITERRIETE vepu 7TEM cpuset B, MEIA CPU
A] LB B ERERYIE CPU,
FEPA CPU BIE AR &R CPU ZiFan R, 3 CPU BRETEAHALMRER. BIFEP CPU
EETHFERER CPU, BIEITUT&H<:

tux > virsh vcpupin DOMAIN ID --vcpu vCPU NUMBER

VCPU: CPU Affinity

0: 0-7
root # virsh vcpupin SLE15 --vcpu @ 0 --config

BRE— 1 HSEEXMLEBRER TE—I:

<cputune>
<vcpupin vcpu='0"' cpuset='0'/>

</cputune>

Q ¥E: NUMA T LRI CPU BEIE
)% VM Guest B9 CPU FIRTZIESIF—D NUMA T2, ATLTE NUMA R4 _HEREI
CPU EEMANESE R, BX NUMARIBMNIEHAEE, BBRE 467 “NUMA T

T B CPU EEMER T
B4 vepupin AILURRMAE, BEFMERERINEBERK. HXREM CPUEREE
FMRAER, WBME 4523 “ECPUTBEEET ,

45.2.3 [ElCPUTIEEERIN

EEEEFTE MR EM CPU B SEILURSE VM Guest TR FIRI4RE, (EEERIBER
T, BRAEBEEPRIPRA TN E S &MY CPU IhEE, SMMNRERENRFINGE, T
ERJRES R M. SNRLLECHFRY CPU Thae, ENEENZEIM CPUREIERS S, BANHE
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FAFRAELHY CPU BUSFIThAEE, virsh cpu-baseline #<AIEEBIE X BT LAESFRE AT
BHREEI CPU, TEMNGS (EXBEEFTNEEEN LIETTH) =7 all-hosts-
caps.xml HiXBAFRE EVINEERES,

tux > sudo virsh capabilities >> all-hosts-cpu-caps.xml

EELUERA virsh cpu-baseline iR#E all-hosts-caps.xml FURENE N EHHIHAECIZE
FRE ENFERBRIEI CPU EXo

tux > sudo virsh cpu-baseline all-hosts-caps.xml

4RI CPU EXRTATE VM Guest BEEEXHHHY cpu oo

TZBEREELMS, E CPUBER—MBEAHEELN. BESIFYIERRS BN REITA
X, WAlgERGEBEHRA, i, WRBERYEBERFEERENLATR, SHEREN
S5BERENN NUMAEINRE, EBREEK. BXKREIBNESRIL, HE0 (EIMLE
), 108 “BAVMGuest X" ,5510.7.170 “FTBEKX"

4.6 NUMA 73

NUMA 2 Non Uniform Memory Access (FF—HMREFAIR) MEFEEES. NUMA RERSE
L2 CPU, &1 CPU ZIBEAMAF. &1 CPUEAILIARIEM CPUMIAE (i “iT
BAEFRE" ) , ERELLHRSMATFEEFSS. NRATFRH, NUMA RFASIT VM Guest
MRS A E RN, ATNETE NUMA A _EZFE VM Guest BIR HEERVTH], RiTRE
RIEBUR T T &, EEEMEE VM B, 1BEREZERENIE.

SUSE Linux Enterprise Server @& — NUMA BnhF#i28, ZFas@diERNERETES L
TR CPU #RA NUMA 1= ERR7TBANERRAFIAR, o, tnETHR (fl90 cgset)
MM TR (15 libvirt) RETIE VM Guest FIRIRHI AR ZRAIN S,

numactl AFHEFH NUMA IhgE:

tux > sudo numactl --hardware

available: 4 nodes (0-3)

node 0 cpus: 6123456789 10 11 12 13 14 15 16 17 72 73 74 75 76 77 78
79 80 81 82 83 84 85 86 87 88 89

node 0 size: 31975 MB
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node 0 free: 31120 MB

node 1 cpus: 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 90 91 92 93
94 95 96 97 98 99 100 101 102 163 104 105 106 107

node 1 size: 32316 MB

node 1 free: 31673 MB

node 2 cpus: 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 108 109 110
111 112 113 114 115 116 117 118 119 120 121 122 123 124 125

node 2 size: 32316 MB

node 2 free: 31726 MB

node 3 cpus: 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 126 127 128
129 130 131 132 133 134 135 136 137 138 139 140 141 142 143

node 3 size: 32314 MB

node 3 free: 31387 MB

node distances:

node 0 1 2 3

0: 10 21 21 21

1: 21 10 21 21

2: 21 21 10 21

3: 21 21 21 10

% numactl HHETXE—TEB 4 MR ETH NUMA 2%, ST TREETER 361D
CPU 1A% 32G N7F, virsh capabilities ] FHEZRS NUMA IhEEF] CPU #ha%h,

4.6.1 NUMA Ff

£ NUMA &N L, MR CPUILRIZRERE, BoiEmtaesik. NUMA Bah¥
BTHRERIIEES UL R HBUE TR, XA LGN B ERKE ,

HE D ERMIBIHIETESHNEAMAET S, EEXNETEERA (R

numa balancing scan delay ms EEE) , ZESSPAEEMIITEPNTRIFEANR
# (£ numa balancing scan size mb ECE) . ERAMUTEMRERN, RiESS
MKEFFA,

RENAREXRSHRENASKAE, AASITHEIRTEEIR, HEETBHE, EEER
&, HTEMEIREN, ESNNETBIARMT SRRERBIR, XEFETRARERLD
ERERFIAIRI M MEAEEMAIRM, LT sysctl 59 IERMREMHEAI T

tux > sudo sysctl -a | grep numa balancing
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kernel.numa balancing = 1@

kernel.numa balancing scan _delay ms = 1000 @®
kernel.numa balancing scan period max ms = 60000©
kernel.numa balancing scan period min ms = 1000@®
kernel.numa balancing scan _size mb = 256 @

BR/ZRBET RN NUMA Ba)F&

ES R B FESHERREER

TS NEIARERNRARNIE (UZEF 78I

RIS EIANENR/NIE (UZEF 7 8MI0)

HRATENFBREENTTARN (LIEFTH RN

BXEZER, B8N (FAMNGHEER) , %105 ‘B FEIE—BUIERFSRE
(NUMA)”

NUMA Bzh @M EEEREEERT RNNE LEHRTHES (U CPU IRKEA®E) , &&
BRENIEFZERNT R L (UERERR CPU) .

® 6 ® © O

g%:E%ME

BT ARENES ZEREaREEZRNE, FHSEREXEITESHNREAERNBAM
Mo ATIREE iﬁﬁb, Ll)i’lé’r,itacﬂ—*ﬁJ:E’\JP\]??E’\JEE‘ZﬁEJZ—éHO £ # cat /
proc/vmstat | grep numa_ FJEE NUMA FHEE.

4.6.2 f£A CPUset f=Hlg8t=HlNTF 2 BC

cgroup cpuset 1=HI23 8] A FRHIZERINFREFITE— NUMA T2, BIFR cpuset RFESR
BB A U T =

* interleave: IEWRFHERBEIFAKEE, N TFEERLARESEHEREIEN T = £/
R, IERBEFIIRMEEZRICOH, SREEMATAN, EREEZIHS— 1T R.

* bind: WEREMEAERE—TRL, XERBWNRAERE, DEEKZKK.

e preferred: WWREENAERIKRETRIERE, MRLET R 2B EBNAET
&), WEERES— M.
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e LUER cgset TH (3RE libcgroup-tools #f4al) BEXAEFHEERIER:

tux > sudo cgset -r cpuset.mems=NODE sysdefault/libvirt/qemu/KVM NAME/emulator

ERTLIHIENT R, FEA migratepages TA:

tux > migratepages PID FROM-NODE TO-NODE

ENERE—VIIEE, 1B#A cat /proc/PID/status | grep Cpus.

Q xE: It NUMA/cpuset 7FEERS
BXFAEE, BBRAZ NUMA R7FSES (https://www.kernel.org/doc/
Documentation/vm/numa_memory_policy.txt) #F1 cpusets R7EZHEE
(https://www.kernel.org/doc/Documentation/cgroup-vl/cpusets.txt) @, 5
JEEE Libvirt NUMA Tuning (Libvirt NUMA #538) 3244 (https://libvirt.org/

formatdomain.html#elementsNUMATuning) @,

4.6.3 VM Guest: NUMA MBxECE

libvirt AFIKEEM NUMA FIAEIHRERES, virt-install 3¢ virt-manager £
FEBEXEIRE, FEMFA virsh edit Frh4RIE VM Guest BL & X4 R IR1E,

4.6.3.1 VM Guest E#l NUMA #R#h

BIESEMATF EN NUMA 3139 VM Guest B2 NUMA (VNUMA) B E il LR S AR ARE AT R
TEREBIMEE, AILTE XML BEERER numa JTEHEIEE VM Guest VNUMA $RFk:

<cpu>

<numa>
<cell@ id="0"@® cpus='0-1'©® memory='512000"' unit='KiB'/>
<cell id="1" cpus='2-3"' memory='256000'@
unit='KiB' @ memAccess='shared' @ />
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</numa>
</cpu>

8 cell THEREE—" VNUMA ETHTT R

FRrEBTENES id B, BTFEHEMEERPSIAMRERT. NRSH, BIEMOF
e AR TTIEIK 1D,

BT T =—%58 CPU B CPU SEE

TRAF

1EE T mAATEET PR ARV 11

RN, AERNEAERE N HE R FAR . NHXFATTHAEEN.

ZEEH VM Guest RETIHECEINUIE, I5fEM cat /proc/PID/numa_maps #1

cat /sys/fs/cgroup/memory/sysdefault/libvirt/qemu/KVM NAME/

© ® 6 0

memory.numa_stat.

Z& . NUMAFISE
Uibvirt VM Guest NUMA #155 B B1{ER F QEMU/KVM,

4.6.3.2 {EH libvirt iITHAFSE

IR VM Guest B vNUMAIEFN (GBBIE 46.3.17T “VM Guest B2l NUMA $RFE )
EalfEA numatune TEBAEFEEEIEN NUMA T, tAEBEROERTF QEMU/KVM
Guest, IEEWNEZ: JF YNUMA VM Guest T fRA0{AIEZE IE vNUMA VM Guest,

<numatune>

<memory mode="strict" @ nodeset="1-4,73"@/>

<memnode @ cellid="0"@ mode="strict" nodeset="1"/>

<memnode cellid="2" placement="strict"@® mode="preferred" nodeset="2"/>
</numatune>

O TIAHREEEIE interleave (EMUFHE) . strict (BRKIA) K preferred,
® 35T NUMA 9,
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© EES Guest NUMA TTRIAEDECRES (MIRKREX TR, NWEERHER

memory 7T&) o
O FEWAIKERM Guest NUMA T3 T4k,
© FJLUEMA placement BIERIERIEEENNEFRERR, ERJLUE auto Bf strict,

© ==: 3 VNUMAVM Guest

7£3E vNUMA VM Guest £, BRZEEEEIEHN NUMA T s FEIFR

<numatune>
<memory mode="strict" nodeset="0-1"/>

</numatune>

KHIFMNENTR 0 M 1 DEERNEF. MR EHEXLEREFEER, B5) VM Guest BYig
EE =R, virt-install #@d - -numatune EIMZIFIALE,

=& B NUMA T =R7EH CPU
&R LB 5 NUMA T2 B2 VM Guest R7E, FHBALEREIA CPU BE NUMA 5 527% 50,

5 VM Guest &

G RATHEE VM Guest RUIRIERFMHIBER EMEE, AJLUGEA qemu-img a5 KEIE.
LEIFMEIMIRG. BX qemu-img TENRFIRIFMAES, HSW (EIMLER) ,B31F
“Guest ®E” , % 31.2.2 71 “GUE. BN EHERE” .

5.1 VM Guest MEI&,

QEMU FIiRFRB Bt B MU ARV LTI, BT IRFIXLERTN, QEMU AJ LU A&
BT AEXEHMEMERA TEITHSIEEFNED Gueste AERARZHRIFRI. B

BRE/BENENEREN], BER gemu-ing KENERNTER M QEMU EFRI. &
W, Ef7E QEMU Guest FiF RBERER IR EIEER
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£ qemu-img info VMGUEST.IMG m[3REXEXIABMUEHES, FIINE. BRI
BN REB (WREA) -

© ixm: M
ISR BMGEEIR raw 3 qcow? 8T LURFRAF B4 BE,

L5 TAEEMERE
QURBRREY, TEATER SR ERES ( -c) WRBHEEMEAT (e )

5.1.1 Raw &=
o kN +ofEgE, HERSSHEIFEHMIEINSE/BREIEIER,
o CiRENMEERE (/0 FHEHELD) -

o MNBIEHISHRFAEZIFTHE (FIE0 Linux LAY Ext2 8§ Ext3 3(#& Windows* E#Y
NTFS) , BBAREBEEANBXEREZTIE,

* Raw XA VM Guest MG EHIZIHIEIRE (dd 1f=VMGUEST.RAW of=/dev/

sda )

* X5 VM Guest BEINF TR FTEE, RS REBEAETIE.

5.1.2 qcow2 &=,
o ARG/ NRER/ )N (XEXEFRARZIFTENEER)
o CEHERIEMN AES INZE (EFR) -
o BT Zlib BYEZEED,
o XFFZPMVMIRER (RER. SMEB)

o FIEFHERERIIRRE .
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o TEFEMEEXXM
o THRH—EMKNE,
o MBE(RTF raw &=

12-cache-size
qcow2 AT LABENIREY/ B NIARRMES raw t&XAERIVERE, BEFESENEEFK
Mo BRINBERT, EHERIEEN 1 MB, XIFRMEK 8 GB MR KM RIFHEE,
MREFEEANHBEKR), WEBRBEFKD. RIgHEXR/I 64 GB (6471024
=65536), MIEFA/NNEN 65536/8192B=8MB (-drive format=qcow2,12-

cache-size=8M) ,

BEAN
qcow2 MBIV HERBF SR A/NBIINRE, EXITT 512 KB | 2 MB Zi8], BU/NBIBEERX
INA] AR B BRESCAFRI AR/, TARARRIBE SR A/ VB = R (B 4r A1 RE,

P Ec
BEMSETHIERNREGRELRA, EEEFEEE KA LR T,

IREHYS| AT
AT ERITTEIE /0 HiIREMEE, RAIEREMSIRAITE. XWF
cache=writethrough E’Jlﬁxﬂjﬁﬂﬁﬁﬁo EEMASH EFHTTEHIRER, BUNRHATF
FHEERMANE RS | BT8R, WETXER gemu-img check -r all A=
BHMERENE, IR, EEEE—KME,

5.1.3 qged &=

ged B@—MEuH#E gcow (QEMU EABIERI) 83, HATF qcow2 AIEfHt qed BIFTE LRI
Hhzhee, FHik ged MEFH-

5.1.4 VMDK &=
VMware 3. 4 5 6 BUgE=, AT 5% RIEMRE,
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52 BEMEMKR

qcow2 # qed BIURM T —THRIZREAIRE (LIFNEEXH) MEESREGZ LBEREKHY
Fiko REXANTRERIBMNNSHEFERIFEER. NIRAMREGENLIE, EEREE
FRIFFZE, FIEENEFICRAEBERE . FRIEEERA commit an< (8¢ gemu-img
commit) , BUEEXHXZEHARENR,

BOIZBEME, BEITU <!

root # gemu-img create -o@backing file=vmguest.raw@® ,backing fmt=raw@®\
-f@® qcow2 vmguest.cow®

£ -0 ? FIERENA] AEIATEEAR,

fF&EXHHE,

YERE fE e XA 8T,

187 VM Guest BYBRERIE T,

VM Guest IR R TR, ERRRBREFEEXHNESR.

® 6 ® 0 O

TE. EERGERE
ERUBHEEBENNE, TUSBBNELHTER, BEBFEEEMEHT.
SEHBE, MYR— NREBEENFBEENFSIEE, REEM genu-ing

rebase FEIi,

root # ln -sf /var/lib/images/vmguest.raw /var/lib/images/SLE15/
vmguest. raw

root # gemu-img rebase@-u® -b@® /var/lib/images/vmguest.raw /var/lib/
images/SLE15/vmguest.cow@®

rebase Fa< S gemu-img BEEXHREG, -u EMSEEFRLIRN (B
SN TEER) o £/ -b KEEECANEERE, REREEHTNRE—TS
Ho

rebase BMMHAREREITRI:
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o T2 XERIMREH, HITEENTERE, ReBEAR—MRNFENIRE

e FEel AR2RY (-u) RENEEXHRIXHBIRIN, MAREXHHNRA
B NBEMBRIBEIEEXN, WA ERIET

/

BIHRZEEREEX M RBohI Guest, RIEKNB— A LUERDN

slel5 base.img VM Guest (REERMEAIFRE) . XBERNNEEXH.
NESEEENENAZNAEERRNZMN RS LS — MG E. FITaILUER

slel5 base.img, @I EIEBIEEILLEEX MY (slel5 base.img) By qcow2 BEXHRE
4L #rH9 SUSE Linux Enterprise VM Guest,

TR, HITEANERENARSAER slel5 updated.qcow2 , NEBERBRZMNARSAEE
A slel5 kernel.qgcow2,

BERIRXAMEETRECHI RS, FTEAT -b EIH gemu-img 817!

root # gemu-img create -b /var/lib/libvirt/slel5 base.img -f qcow2 \
/var/lib/1libvirt/slel5 updated.qcow2

Formatting 'slel5 updated.qcow2', fmt=qcow2 size=17179869184

backing file='slel5 base.img' encryption=off cluster size=65536

lazy refcounts=off nocow=off

root # gemu-img create -b /var/lib/libvirt/slel5 base.img -f qcow2 \
/var/lib/libvirt/slel5 kernel.qcow2

Formatting 'slel5 kernel.qcow2', fmt=qcow2 size=17179869184

backing file='vmguest-slel5 base.img' encryption=off cluster size=65536

lazy refcounts=off nocow=off

BUEIMTEERIEER, TR UERT MM slel5 base.img E&ENXGHIER FHITMI,
FRE ECER ARV B R MRE o tE5h, S r] UUER XL GRIE N RE XK
B,

root # gemu-img create -b slel5 kernel.qcow2 -f qcow2 slel5 kernel TEST.qcow2

¥ --backing-chain %5 gqemu-img info E&EHEE, ZHmSESRREIXTFEN

EEENFEER:

root # gemu-img info --backing-chain
/var/lib/libvirt/images/slel5 kernel TEST.qcow?2
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image: slel5 kernel TEST.qcow2

file format: qcow2

virtual size: 16G (17179869184 bytes)
disk size: 196K

cluster size: 65536

backing file: slel5 kernel.qcow2
Format specific information:

compat: 1.1

lazy refcounts: false

image: slel5 kernel.qgcow2

file format: qcow2

virtual size: 16G (17179869184 bytes)
disk size: 196K

cluster size: 65536

backing file: SLE15.qcow2

Format specific information:

compat: 1.1

lazy refcounts: false

image: slel5 base.img

file format: qcow2

virtual size: 16G (17179869184 bytes)
disk size: 16G

cluster size: 65536

Format specific information:

compat: 1.1

lazy refcounts: true
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BEXH
(REZSEFREFFRNAZE)

______________________ slel2 updated.qcow2

BRI

______________________ slel2_kernel.qcow2

slel2 base.img

slel2_kernel_TEST.qcow2

TERIRIR R | R AR
- gemu-img rebase -b sle12 base.img sle12 kernel TEST.qcow2

1: ERRGEES

5.3 ¥JF VM Guest if&

EiFinRGIIX RS, BFER guestfs-tools., IRAF LSEREITR, ErJLUEA
Hith Linux TERNBE, ROESEIHIRARRSEARARY VM Guest FIBMR RS, HAXATRER
SEXZLNE (BEXEMEE, BRIED. Berrangé ZRHINET (https://www.berrange.com/
posts/2013/02/20/a-reminder-why-you-should-never-mount-guest-disk-images-on-the-

host-os/) @) o

5.3.1 #TF Raw Bf&
=25 0 ZEN RAW P&

1. ZREBENME, BRI —ATHNEITRSE. TENHSSETRE S RERANEIRZ
& (EAfI%A /dev/loopl) »

root # losetup -f
/dev/loopl
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3.

5.

S

2. B (FEAfIsR SLELS. raw) S1EIFIS&EMEXEX:

root # losetup /dev/loopl SLE15.raw

BT IRIVE KB EIFAE R ROEREEE BRI SEIFIREXE:

root # losetup -1
NAME SIZELIMIT OFFSET AUTOCLEAR RO BACK-FILE
/dev/loopl 0 0 0 0 /var/lib/libvirt/images/

SLE15. raw

4. A kpartx EEREGHNDKX:

root # kpartx -a@ -v@® /dev/loopl
add map looplpl (254:1): 0 29358080 linear /dev/loopl 2048

QO Mo XIEEMET,
0 FAER.
MEENRESX (ETEBREIH, EAE /mnt/slel5mount) :

root # mkdir /mnt/slel5mount
root # mount /dev/mapper/looplpl /mnt/slel5mount

AR 88 LUM #Y Raw BR1&
SR raw B EE LM B4, ERSER LM TABASK, HLFAES, B2
5337 “THES LM BBE .

312 6 EDF RAW BR{%

31

1.

2.

HHREBIPFEERADEX, fa0:

root # umount /mnt/slelSmount
£/ kpartx MR XigERET:

root # kpartx -d /dev/loopl
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3. M losetup f#FRISEXEX:

root # losetup -d /dev/loopl

5.3.2 #TH qcow2 M&

TSI T 0 N QCOW2 M{&

32

1. B%,

BEEEH nbd (WERIZE) HEIR, TERRGIER T ZRIRHH 16 MRIZ

% (max_part=16). 1#F dmesg KEIRIERTMIN:

root

root

# modprobe nbd max_part=16
# dmesg | grep nbd

[89155.142425] nbd: registered device at major 43

2. £ gemu-nbd F<LRF VM Guest & (30 SLE15.qcow2) 5 NBD i&& (FE ~EH

mfFIH 7 /debv/nbd0) #HiE, BSHEATA NBD 18&:

root

# gemu-nbd -c@ /dev/nbd0o@® SLE15.qcow2@®

@ & SLE15.qcow2 57ith NBD i&& /dev/nbdo 8%
® ZEFHRINBDIKE
© ZE{ERM VM Guest &

@

Rn: MEREAETHNA NBD 18%
TiE NBD BEREEN, BETUTHS:

root # lsof /dev/nbd0
COMMAND PID USER FD  TYPE DEVICE SIZE/OFF NODE NAME
gemu-nbd 15149 root 16u BLK 43,0 0t0 47347 /dev/nbd0O

NRFLTEMMN LRI EL, WRTIEEFLFICRRKS FF=RN) . BaILUEE
BERBTEE /sys/devices/virtual/block/nbd0/pid XHEFREINESEE

BTN
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3. f£MA partprobe EHIEERYIH X XKRAVELL:

root # partprobe /dev/nbd0 -s
/dev/nbd0: msdos partitions 1 2
root # dmesg | grep nbdo | tail -1
[89699.082206] nbdO: pl p2

4, £ EEMRBIE, SLE15.qcow2 & /dev/nbdOpl 1 /dev/nbd0p2 XFENH X,

EEANXESX 2RI, FH vgscan KEE(IRERERT LVM &

root # vgscan -v
Wiping cache of LVM-capable devices
Wiping internal VG cache
Reading all physical volumes. This may take a while...
Using volume group(s) on command line.
No volume groups found.

5. MEZEHRE VM E, AJLUER mount EADKX:

root # mkdir /mnt/nbdOp2
# mount /dev/nbdOpl /mnt/nbd0p2

BXRIMAAE VM BSHER, BBRE 5337 IS VM BIBRE"

312 8 : ENE QCOW2 BR{&

33

1. MHMRERIFFEERADX, fa0:

root # umount /mnt/nbd@p2

2. WiFFIRERS /dev/nbd0 &ERIEE,

root # gemu-nbd -d /dev/nbdoO

TF VM Guest Mg

SLES 15 SP2



5.3.3 fIHAEE LVM ByiR{&
H3i29 1 EAEE LVM BIBR(&

1. EREMGEESESE LVM A, EFEMA vgscan -v, INRIEE S LM A, aTHEmt
R0 TR

root # vgscan -v

Wiping cache of LVM-capable devices

Wiping internal VG cache

Reading all physical volumes. This may take a while...
Finding all volume groups

Finding volume group "system"

Found volume group "system" using metadata type lvm2

2. TRLZLHET system LVM HH, ERILUER vgdisplay VOLUMEGROUPNAME (7£
2 BYREIH, VOLUMEGROUPNAME A system) FREXNEXIERFMER. NHEE
XNELUE VM DXEARE LT, XHFERFEEENE!]. #H vgchange :

root # vgchange -ay -v

Finding all volume groups

Finding volume group "system"

Found volume group "system"

activation/volume list configuration setting not defined: Checking only
host tags for system/home

Creating system-home

Loading system-home table (254:0)

Resuming system-home (254:0)

Found volume group "system"

activation/volume list configuration setting not defined: Checking only
host tags for system/root

Creating system-root

Loading system-root table (254:1)

Resuming system-root (254:1)

Found volume group "system"

activation/volume list configuration setting not defined: Checking only
host tags for system/swap

Creating system-swap

Loading system-swap table (254:2)
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Resuming system-swap (254:2)
Activated 3 logical volumes in volume group system
3 logical volume(s) in volume group "system" now active

3. BHFPMIEPXESTF /dev/mapper BRH, MEEATENENT

root # s /dev/mapper/system-*
/dev/mapper/system-home /dev/mapper/system-root /dev/mapper/system-swap

root # mkdir /mnt/system-root
root # mount /dev/mapper/system-root /mnt/system-root

root # ls /mnt/system-root/
bin dev home 1ib64 mnt proc root sbin srv tmp var
boot etc 1ib lost+found opt read-write run selinux sys usr

31210 : HEHEE LVM BIBR(EK

1. £ umount EHIHFREHKX

root # umount /mnt/system-root
2. f£/A vgchange -an VOLUMEGROUPNAME {2 LVM %E4H

root # vgchange -an -v system

Using volume group(s) on command line

Finding volume group "system"

Found volume group "system"

Removing system-home (254:0)

Found volume group "system"

Removing system-root (254:1)

Found volume group "system"

Removing system-swap (254:2)

Deactivated 3 logical volumes in volume group system
0 logical volume(s) in volume group "system" now active

3. PEBUTRMER:
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o INRZ qcow2 BRME, S E 2 (gemu-nbd -d /dev/nbd0 ) FFmRLE4:

o WNRZ raw MR, &4 E 2 (kpartx -d /dev/loopl. losetup -d /dev/
loopl) HRFmR4kLE,

O == KEHPBETHY
EN{EF losetup. gemu-nbd. mount T vgscan ERZEGSHINNEES
M. SNREEMINENE, EIEFER VM Guest IAJEERBRIEA, RATHERES
MRS ERRNR SR,

54 XHARFHE
SR UfER filesystem jT&RIAIA VM Guest FVENBE R, £ FEAVRAGIH, FHITEHE
= /data/shared BRIHIEHEHEN VM Guest F1, iEEE, WF QEMU/KVM IKhiE=,

accessmode BHXAS type='mount' BEFEA ( type WAZHHEMEEZRTF LXCIK
i) o

<filesystem type='mount' @ accessmode='mapped' @ >
<source dir='/data/shared' @>
<target dir='shared' @ />

</filesystem>

O ZEEAVMGuest WENEBER,

0O AR (RetRK) IKE N mapped FRIFRREBREEREZFHNR. FH
passthrough &L VM Guest AP HIRRIFIEILEHE,

©® ZE5VMGuest HZHIERR,

0 ENGLTHRENBMIIRE,

E7E VM Guest LR shared BR, BEEAUTHT: VM Guest T, MAEFERAN

target dir='shared"':

root # mkdir /opt/mnt shared
root # mount shared -t 9p /opt/mnt shared -o trans=virtio
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BXFAEE, BBN Libvirt SXHFZES (https://libvirt.org/

formatdomain.html#elementsFilesystems) 2 1 QEMU 9psetup (http://wiki.gemu.org/
Documentation/9psetup) <

6 VM Guest BitE

6.1 Virtio IXchE=F

AT RS VM Guest %88, EBINIE VM Guest RERF EIMEIRTITERF. LtLSEATF KVM BIIREY
EFRNEPMUITER virtio RapiErr, BEEAEEPIMEHRIEZITMIIT. Xen FEAXMAIE
EIMEISEIRENIERF (5130 Windows* Guest 189 VMDP (https://www.suse.com/products/
vmdriverpack/) 2) . EEEFHIBFXNER, EER (EMIER) ,B1E ‘B
R” B 15F “I/0 EBIME” o

6.1.1 wvirtio blk

virtio blk EWLER virtio RigHE. BEAPIGEMEM virtio blk RohizR, FEE
bus='virtio' B (¥ disk EXH) :

<disk type='....' device='disk'>

<target dev='vda' bus='virtio'/>
</disk>

O == wmisssh
virtio MiEIGE®EZ N /dev/vd[a-2]1[1-9] . WMRMIE virtio BEELTFE Linux
Guest, WEEIFAE GRUBEEFH root= &%, HEJHEMR initrd X, TNER

GRTIESIS. EBITHMRIERSR VM Guest £, FIReRREMEN MR NERRE
SISIEAERF.
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o EHE: BT qemu-system-ARCH £/ virtio WM&

iZ1T qemu-system-ARCH BY, i5EHH -drive iEIEME VM Guest Nk, 55
W CEIMEIERY , 31 E “Guest&i” % 31.1 T “fFH gemu-system-ARCH i#
TEARE” PRfl. -hd[abcd] EIMARIERETF virtio &,

6.1.2 virtio net

virtio net =2 virtio W&KI&&E., RIZRIRNVTE Guest 5| SN EMNTERPER, BREEENZ
ARSS LUEMILE BT Ao

<interface type='network'>

<model type='virtio' />

</interface>

6.1.3 virtio balloon

virtio balloon BF 3 Guest SLFEENIAF I EFE A, XIF Linux Guest, SEKIRGHFZ
F1E Guest RIZHIETT; MXF Windows Guest, SEKIREHIZFE B 1E VMDP 246
B, virtio balloon 2ATFM VM Guest IRESIREXNAZH PV IREHFER

o Sk BHEM Guest IREIFIENMNIZ (FF KVM) SHBREEZF (XFF Xen)
° ARk Guest BEEZAIARATE
©H currentMemory 1 memory EBUTH,

<memory unit='KiB'>16777216</memory>
<currentMemory unit='KiB'>1048576</currentMemory>
[...]
<devices>
<memballoon model='virtio'/>

</devices>

eI LAER virsh REXE:
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tux > virsh setmem DOMAIN ID MEMORY in KB

6.1.4 HE virtio BHEFE
AILERL TSI E virtio 3R PCI:

tux > find /sys/devices/ -name virtio*

/sys/devices/pci0000:00/0000:00:06.0/virtio0
/sys/devices/pci0000:00/0000:00:07.0/virtiol
/sys/devices/pci0000:00/0000:00:08.0/virtio2

BEHS vdX KERRIZE, BBITUTHL:

tux > find /sys/devices/ -name virtio* -print -exec 1s {}/block 2>/dev/null \;
/sys/devices/pci0000:00/0000:00:06.0/virtio0
/sys/devices/pci0000:00/0000:00:07.0/virtiol
/sys/devices/pci0000:00/0000:00:08.0/virtio2

vda

EIREVE X virtio SREVIFAE R, 1BIEITUTH <!

tux > udevadm info -p /sys/devices/pci0000:00/0000:00:08.0/virtio2
P: /devices/pci0000:00/0000:00:08.0/virtio2

E: DEVPATH=/devices/pci0000:00/0000:00:08.0/virtio2
E: DRIVER=virtio blk

E: MODALIAS=virtio:d00000002vOOOO1AF4

E: SUBSYSTEM=virtio

BB ERERAD virtio WapiERF, BIEITUTHL:

tux > find /sys/devices/ -name virtio* -print -exec 1s -1 {}/driver 2>/dev/null
\;

/sys/devices/pci0000:00/0000:00:06.0/virtio0

lrwxrwxrwx 1 root root 0 Jun 17 15:48 /sys/devices/pcib000:00/0000:00:06.0/
virtio®/driver -> ../../../../bus/virtio/drivers/virtio console

/sys/devices/pci0000:00/0000:00:07.0/virtiol

lrwxrwxrwx 1 root root 0 Jun 17 15:47 /sys/devices/pcif000:00/0000:00:07.0/

virtiol/driver -> ../../../../bus/virtio/drivers/virtio balloon

/sys/devices/pci0000:00/0000:00:08.0/virtio2
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lrwxrwxrwx 1 root root © Jun 17 14:35 /sys/devices/pci0000:00/0000:00:08.0/
virtio2/driver -> ../../../../bus/virtio/drivers/virtio_blk

6.1.5 EHIKFEIKGHIZFIEIN

Virtio I FMEMIRHIZF BB Mk, E5|HFAEED, 15ER gemu-system-ARCH &
S help B3

tux > gemu-system-x86 64 -device virtio-net,help
virtio-net-pci.ioeventfd=on/off
virtio-net-pci.vectors=uint32
virtio-net-pci.indirect desc=on/off
virtio-net-pci.event idx=on/off
virtio-net-pci.any layout=on/off

6.2 Cirrus fSRIXGHIE
RNTHREF 16U, SFAIMMEEMRE, BiIER cirrus SRIREHIERF.

Q x&E: libvirt
libvirt SZB& vram {8, FAAMMA/NEERIDTE QEMU H,

<video>
<model type='cirrus' vram='9216"' heads='1'/>

</video>

6.3 FEIFRINME

Virtio RNG (FENEFEERSR) Z2/ENEM RNG I8E M Guest AFFEIEEIMNKIEE. TEEM
I, WREEEEHRE, FIUEEEEIZNMNEREZ— (B2iF—8EERREH RNG &M E
#H9 /dev/random) . Linux RiZEE 2.6.26 MIE S hRAAIEFH Guest IREHTEF
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AZoBEBRTIFREERGSEMN, TERTNENARER. EPENSRFEmRRE (F
EPMEIZE) ATFENBHEEER VM Guest 121F RS, XBETE VM Guest =4 BIFRINE.

ZE{EA Virtio RNG, i57E virt-manager FZ{EIETE VM Guest B9 XML EZE M0 RNG &
=

<devices>
<rng model='virtio'>
<backend model="'random'>/dev/random</backend>
</rng>

</devices>

ENINERIZEMER /dev/random :

tux > lsof /dev/random
gemu-syst 4926 gemu 6r CHR 1,8 0t06 8199 /dev/random

7£ VM Guest b, rIfER U TSR ERBIIEIR:

tux > cat /sys/devices/virtual/misc/hw_random/rng available
AEAU TR EER AT HENIGE:

tux > cat /sys/devices/virtual/misc/hw random/rng current
virtio rng.0

f&N7E VM Guest £&3E rng-tools BMHE, BRZMRS, AERKEREBS, £ SUSE Linux
Enterprise Server 15, BT T&<:

root # zypper in rng-tools
root # systemctl enable rng-tools
root # systemctl start rng-tools

6.4 ZFAREANIANISH

e ENNNER—TFEMLER, flal, FEER—GITEI LER KVM HFZE. ShE
RESHIMABRRRRL . KREXNIEM, URRGEMHTIZREEE, BEFARE T 28
MBMEANTRE, MRS LA BEFEMIEE TRERNER.

41 BRKREANIAMSS SLES 15 SP2



MRERDEN EATRANREGNRSHERE, RSEENARERERAE LB X VM 1A
HITR. FILBERERIERERAN, FHEFRVM Guest FRIFTEHMA N

Windows* Guest:

o ZRRSRIPIER

o EERFRIEBIRMER

o ZRABERS (WFAFE)

c NEBRNRSTIRAZRFTENRS

o WEHEBMEAFENRE

s BRRSEN (WAFE) , SHH#TREEEES ST XHAEE HIERER
o WERAERN

o EYMBZHENMIREER

A

VMD
(EJE

O

(https://www.suse.com/products/vmdriverpack/) # ¥ EHAMLIREHTERE AT

Jm Wt
< I

(3ay

o BEERBRERFAREIN, BN Windows LIIEE14EE (http://windows.microsoft.com/
en-us/windows/optimize-windows-better-performance#optimize-windows-better-
performance=windows-7) 7 MBI LAY,

Linux Guest:

o ERHARERZEI X Window &% (MNFHE)

* WEERHNRSYIEAZBIARENRS

o BEEAXARIEEMENRZSHANRERFEN
o (RLREHIEFERINM

o (RLRIFNMESS (RGTEH. BENEE) NRH
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6.5 FEH Guest i+EHILEE

QEMUiJrEHL*EEE)‘(‘Eiﬂ%D IEEELABRNEREWAT . FEEXN QEMU BIELEK
, BT EHREREREN. BTFREERERE, BiENRRNARXS, BRATHAN
#E’JIJJﬁb, BATEBNEARN —EEB RSB ENRE,

79 Linux Guest 24 Guest B+ EHIR R E A F2iFEREIY, F Windows* Guest, FfiTEINEL
BY Guest FYIREBE & 14 Guest, LABFHIN Windows* fEE MBI E XAV EN SR HiETE
B, BERFREXRRBICIE Guest RMEAMIRIAITENERMIE T,

Q EE: FrutEmMsE
IR, AR (EIMGEE) B 15T @ virsh REEMH B 152% ‘B
AHBNED |

7 $FEF VM Guest WECEFIIRE

7.1 ACPI izt

E‘ BEK VM Guest BPRESTERAEE LEURTFIRIER S, TEEFIFEHER VM Guest Z A1,
HEMNRILIhEE, B30, KZE Linux I2ERFRIIASZALLINE, REEEALLRE
(JE.%JEJ; PolKit) o

WAZTE Guest FSF ACPI A BBIEE X#l. BHNERSTERR ACPI, BBE1TUT <!
tux > virsh dumpxml VMNAME | grep acpi

MREEFNETARE, WiHBEHEN 2B B ACPl, A virsh edit £ XML B
<domain> FHRIMUTREA:

<features>
<acpi/>
</features>

N5 ACPI 27 Windows Server* Guest Z3HAEIE AR, AL VM Guest BB FEEH
g, BXESER, 152N https://support.microsoft.com/en-us/kb/309283 2,
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I VM Guest IECE AN, IBLREREILAM Guest IRIERZNEBSLINIE & X Mo

1.2 BEEHE

REE O LIER gemu-system-ARCH fi$RIEERERF, BIHEINTE libvirt XML X%
FREBREHE, BEAEFER vnc EEFTIE VM Guest NEXNRBREHE, N4RiE VM Guest XML
BB, N, EARM en-us EBREY, 1B57E <devices> B 7ARM:

<graphics type='vnc' port='-1' autoport='yes' keymap='en-us'/>

K& vncdisplay BeEFH1EIEEI VM Guest:

tux > virsh vncdisplay slesl5 127.0.0.1:0

7.3 Spice FIAEEMT URL

MRENLEFRT Lo UNESEAEMMLIZOEIK IPv4 #itlk, spice ARS8 EITHIRAIAMUERE

FEEEH. BaHIINTHEIR:

tux > virsh start slesl5

error: Failed to start domain slesl5

error: internal error: process exited while connecting to monitor:
((null):26929): Spice-Warning **: reds.c:2330:reds init socket:
getaddrinfo(127.0.0.1,5900): Address family for hostname not supported

2015-08-12T11:21:14.221634Z gemu-system-x86 64: failed to initialize spice
server

EEE i, BILERZSH IPve ik 1 :1 $BER /etc/libvirt/gemu. conf HEYERIA

spice listen fE, EHWAILIAEA VM Guest X spice ARS3 234 0Titt, R virsh

edit [A graphics type='spice' FJTERARMER XML E:

<graphics type='spice' listen='::1' autoport='yes'/>>

7.4 XML % QEMU #5217
B, £ QEMU @< 1TM XML X4 /EEh VM Guest AJRER B Ho
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tux > virsh domxml-to-native@ qgemu-argv@® SLE15.xml@©

Q@ i XML AETLHY XML XA 4], Guest BLE
® XIT QEMU/KVM BREERRR, MASHRFEILRN gemu-argy
© EFEArE XML XK

tux > sudo virsh domxml-to-native qgemu-argv /etc/libvirt/qemu/SLE15.xml
LC ALL=C PATH=/usr/local/sbin:/usr/local/bin:/usr/sbin:/usr/bin:/sbin:/bin \
QEMU_AUDIO DRV=none /usr/bin/gemu-system-x86 64 -name SLE15 -machine \
pc-1440fx-2.3,accel=kvm,usb=0off -cpu SandyBridge -m 4048 -realtime \
mlock=off -smp 4,sockets=4,cores=1,threads=1 -uuid
8616d00f-5f05-4244-97cc-86aeaed8aea7 \
-no-user-config -nodefaults -chardev socket,id=charmonitor,path=/var/lib/
libvirt/qemu/SLE15.monitor,server,nowait \

-mon chardev=charmonitor,id=monitor,mode=control -rtc base=utc,driftfix=slew

-global kvm-pit.lost tick policy=discard -no-hpet \

-no-shutdown -global PIIX4 PM.disable s3=1 -global PIIX4 PM.disable s4=1 \

-boot strict=on -device ich9-usb-ehcil,id=usb,bus=pci.0,addr=0x4.0x7 \

-device ich9-usb-
uhcil,masterbus=usb.0,firstport=0,bus=pci.0,multifunction=on,addr=0x4 \

-device ich9-usb-uhci2,masterbus=usb.0,firstport=2,bus=pci.0,addr=0x4.0x1 \

-device ich9-usb-uhci3,masterbus=usb.0,firstport=4,bus=pci.0,addr=0x4.0x2 \

-drive file=/var/lib/libvirt/images/SLE15.qcow2,if=none,id=drive-virtio-
disk0O, format=gqcow2, cache=none \

-device virtio-blk-pci,scsi=off,bus=pci.0,addr=0x6,drive=drive-virtio-
disk0,id=virtio-disk0,bootindex=2 \

-drive if=none,id=drive-ide0-0-1, readonly=on,format=raw \

-device ide-cd,bus=ide.0,unit=1,drive=drive-ide0-0-1,id=ide0@-0-1 -netdev
tap,id=hostnetd \

-device virtio-net-
pci,netdev=hostnet0,id=net0®,mac=52:54:00:28:04:a9,bus=pci.0,addr=0x3,bootindex=1
\

-chardev pty,id=charserial® -device isa-serial,chardev=charserial0@,id=serial0

-vnc 127.0.0.1:0 -device cirrus-vga,id=video0,bus=pci.0,addr=0x2 \
-device virtio-balloon-pci,id=balloon0,bus=pci.0,addr=0x5 -msg timestamp=on
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7.5 TESISRERNZSH
7.5.1 SUSE Linux Enterprise 11

EBE5|SEASLE 11 =mME, FEEEK /boot/grub/menu. lst X, TEEAZM
OPTION=parameter., RAEE5IE &S,

7.5.2 SUSE Linux Enterprise 12 #1 15

BES|SERSLE 12 1 15 =mEVE, FEMRBN /etc/default/grub X, &EIL
GRUB_CMDLINE LINUX DEFAULT FkHVZEE, SAFERENRM OPTION=parameter (40
BFE, WERAERERNE) .

MAEFEEMEMN grub2 ECE:

# grub2-mkconfig -o /boot/grub2/grub.cfg

ARESIT RS

7.6 £ XML EcEHARINIR

ZEET XML XHBIZHFAEY VM Guest, BIfERYFHATIC gemu: commandline R¥EE QEMU &
$17. B30, EFIN virtio-balloon-pci, IBTE XML EREXHRIKE (</domain>tRKIE Z )
AINEEIR

<gemu:commandline>
<gemu:arg value='-device'/>
<gemu:arg value='virtio-balloon-pci,id=balloon0@'/>

</qemu:commandline>
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8.1 FIENMMIRIUHII R

BMfE ERIMFRBALEUSELZEN AR TENNAER, {BM SUSE Linux Enterprise
Server 12 SP1 /%4, virt-sandbox & 2IFE KVM Guest FIZITEANNBIEF. virt-
sandbox ERRERXERSS|IE Linux RIZFPHERT S,

Guest RXHRLA URMRIRARNENRX GRS, BrILIRHERG, TR EERI
AR B A qcow2 HEGIENIRXHRFERIDTE.
1. 5/ gemu-img BIEREEMRE:

root # gemu-img create -f qcow2 rootfs.qcow2 6G

2. RIVCHEERE

root # modprobe nbd @

root # /usr/bin/gemu-nbd --format qcow2 -n -c /dev/nbd® $PWD/test-
base.qcow2 @

root # mkfs.ext3 /dev/nbd0@©

O MHRIREREH nbd HiR, ZEREIAFTSER, NATFHEIK qcow BRK,

® 3 qcow2 BMEEIE NBD k&, tiREMERGEMEMRIGE—IFE1T. THIFE
FA#Z /dev/nbdo , BEWAUFEREAMEMTHN NBD 1%,

© EEEIHAMG. HIE, BaiMkeESXRK, virt-sandbox FHEIA
HX, mIEEER,
A ERANSXBXER. 5IFDFHEM Linux RIZEERNBEENIIIIEE, DFERTNEH
Bl {E A Ext4 IR,

3. MEEFEHRIUILEYARE:

root # guestmount -a base.qcow2 -m /dev/sda:/ /mnt@

root # zypper --root /mnt ar cd:///?devices=/dev/dvd SLES15 DVD
root # zypper --root /mnt in -t pattern Minimal ®

root # guestunmount /mnt@©

O M guestfs THEEAN qcow? &,
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® fFA®T --root B[ zypper #N0 SUSE Linux Enterprise Server iz, H1EH;

BIREHRRE Minimal B, ERIMIMNIRG B RECE BB NI BHIT

Q s EREE

BRIV ZEHERXHRYE, BRE 52T "EEUEREGET PRmRE
R REEREENEETEREIE qcow2 K.

© HE qcow2 MR,

4. A virt-sandbox ZE{T/V . XS EFLEBNED, BIRIREFMT T HERE
T, Zam<r Ll root SAERMNAF B 51E1T.

root # virt-sandbox -n NAME \

© 0

host-image:/=$PWD/rootfs.qcow2 \ @
host-bind:/srv/www=/guests/www \ @
ram:/tmp=100MiB \

ram:/run=100MiB \ ©
source=default,address=192.168.122.12/24 \ ®
= \

/bin/sh

1 1 1 1 1
= =5 = 5 =

ROIZMMEEMEENNRX GRS, TR, NREEEFRMGENS /, EW
BXERAXIEN Guest BXHRAURIFTEREE

host-image BAHAS LT NIRXHRFAIRE, E_JL,LFH:_F N Guest REfIIERY
IR,

£/ host-bind Z N, AIIEEHEMEENS Guest ZEIEEXHHBE R, T4
R, FHBER /quests/www FEFEHENA /srv/www

RAM ZENEXDFEFHY tmpfs Ao

MLEFERTE libvirt PEXBIME., UIRFER SHE1TE, FIUEKRER, HaE
Fi KVM AR M£EIhEE. FERALLAMFEELE dhcp-client M iproute2 4
1, Ef18E7E SUSE Linux Enterprise Server Minimal &= H,
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9 Xen: ¥ (PV) Guest B AL EM (FV/
HVM) Guest

EENBIAE Xen F BN EEHE S Xen £ E Lo
37211 : GUEST i

E7E FV IR T /36 Guest, WATE Guest HHITUATHE,
1. 3% Guest 271, REMEBRFNANWT HES|S Guest,

2. FVItENER -default Wiz, MRERLEILAZ, 15EE kernel-default B4
& (£ PVIEXTEITH) -

3. PVIHENEEMEA vda* XFENHBERM, XERZMBIENRN FV hd* i8%, LB
WIAE LA T AT

/etc/fstab

/boot/grub/menu.lst ({¥ SLES11)

/boot/grub*/device.map

/etc/sysconfig/bootloader

/etc/default/grub ({X SLES 12 #[ 15)

Q & EINER UUID
R H7E /etc/fstab HfEM UUID 5024845, f£/A UUID BEAS{E 1h XEXBIMLE i
F. ZREMEPMEBER. EWEERZN UUID, I5EM blkid m<.

4, N7 ERIEFERMREREWRERR initrd RHIEMATEIR, ETUEIE—M /dev/
hda2 % /dev/xvda2 FHNFSHE, BRMMEZER In:

ln -sf /dev/xvda2 /dev/hda2
ln -sf /dev/xvdal /dev/hdal
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5. PV #l FV it ENERRRNEEMNERDIZEFER, BAFIRHIXLE PV ESRARINE
initrdo FAEARIIEIRE xen-vbd (FAAFHLER) # xen-vnif (BFWE) . XLELE
PAE VM Guest (XERY PV IR chiZF. FREEHMIELR (HI30 ata piix. ata generic
M libata) Niz=BmHM.

©) =7 BERFME initrd

° 7£SLES 11 Lk, ATLUSIRIRAINE /etc/sysconfig/kernel XHHHY
INITRD MODULES 17, #3%A:

INITRD MODULES="xen-vbd xen-vnif"

IZ1T mkinitrd DR EEXEEARIRAVET initrdo

e 'ESLES12#015 £, FTFEEI#E /etc/dracut.conf.d/10-
virt.conf, H@LHRMTFIFREITER force drivers RiRMNXLE
iR CEERISTR) o

force drivers+=" xen-vbd xen-vnif"

i5fT dracut -f --kver KERNEL VERSION-default LIMEEESFIE
IERAVHT initrd (A FRIZRIBRIARRAS) o

& HWEENMZERA
£ uname -r SLAIRENAS L HEIERRARES,

6. 7% Guest ZAl, £ yast bootloader EZAIASISBEIGE N -default K
Zo

7. 7£ SUSE Linux Enterprise Server 11 T, %1% Guest LEiz1T X iRSB28, BEERE /
etc/X11/xorg.conf XHKiAE X WohizF. 18E fbdev HREHEENN cirrus,

Section "Device"
Driver "cirrus"
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EndSection

Q) ;E&: SUSE Linux Enterprise Server 12/15 #1 Xorg
£ SUSE Linux Enterprise Server 12/15 &, Xorg ¥ BnhiFZ X IRSZ2SEEBIEEIE
TR R IREER .

8. X7 Guest,

B2 12 . ENE
TEBNTBABHNIIEEN _ERITEVIEE,

1. B FVIEREED Guest, HAER VM RIECE LAICHER FV BR&., M virsh edit
[DOMAIN] ®IE#\4REE VM BUERE, EINGHITUUTEX:

o HRIG OS EBHEY machine. type 1 loader WM xenpv XA xenfv, &
E8 OS B3 RZeN RN

<0S>
<type arch='x86_64' machine='xenfv'>hvm</type>
<loader>/usr/lib/xen/boot/hvmloader</loader>
<boot dev='hd'/>

</0s>

o £ 0S #73, EFFFRAEIET PV Guest WAA:

® <bootloader>pygrub</bootloader>

® <kernel>/usr/lib/grub2/x86 64-xen/grub.xen</kernel>

® <cmdline>xen-fbfront.video=4,1024,768</cmdline>

* 7£ devices #453, RALUTHINARM gemu &8

<emulator>/usr/lib/xen/bin/gemu-system-i386</emulator>
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o BIMERE, FEMSEMNE2EERFViEE, XEEE xen MEE2AEIRN
ide, #¥ vda BIM&&EEBRA hda, BRI TR

<target dev='hda' bus='ide'/>

o BEMMBENSEM xen B ps2. FINRIM—HRY USB LEIRIZE !

<input type='mouse' bus='ps2'/>
<input type='keyboard' bus='ps2'/>
<input type='tablet' bus='usb'/>

o BiIEHIE BEIRERM xen BN serial :

<console type='pty'>
<target type='serial' port='0'/>
</console>

o FZUSAECEM xen XA cirrus, HFF VRAM K/ 8 MB:

<video>
<model type='cirrus' vram='8192' heads='l' primary='yes'/>

</video>

o NRFZE, @ VM BITHEEARM acpi # apic:

<features>
<acpi/>
<apic/>

</features>

. B5h Guest (f£F virsh = virt-manager) . & Guestiz{TAIZ kernel-

default G&id uname -a KIE) , HHEVFEULEMMERXEIT.
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AR guestfs-tools

BRTSILSIENMA, NEREREME ETE, TJLUER guestfs-tools EffF (BX
BAEE, BB (EIMLIEEY ,8 19F “libguestfs” ,519.3 T “Guestfs T
8’ ) . B2 I AT UEhESEEMRE,

10 5MERZEER

o {FF KSM IEIMREZERE (https://kernel.org/doc/ols/2009/0ls2009-pages-19-28.pdf) <

54

linux-kvm.org KSM (http://www.linux-kvm.org/page/KSM) 2

KSM BIPRIZ3H (https://www.kernel.org/doc/Documentation/vm/ksm.txt) 2
ksm - & F linux v4 BIEhSTIHEZIREHFER (https://lwn.net/Articles/329123/)
A7FESIEK (http://www.espenbraastad.no/post/memory-ballooning/) <

libvirt virtio (http://wiki.libvirt.org/page/Virtio) #

CFQ BYI#ZX# (https://www.kernel.org/doc/Documentation/block/cfg-

iosched.txt) <
sysctl B934 (https://www.kernel.org/doc/Documentation/sysctl/kernel.txt) @
LWN FE#HERF (https://lwn.net/Articles/525459/) &

Khoa Huynh &=, IBM Linux ;R0 (http://events.linuxfoundation.org/sites/
events/files/slides/CloudOpen2013_Khoa_Huynh_v3.pdf) 2

MiZB%K (https://git.kernel.org/cgit/linux/kernel/git/torvalds/linux.git/plain/

Documentation/admin-guide/kernel-parameters.txt) #
ATTEIE (Mel Gorman) (http://lwn.net/Articles/374424/) 2

W% hugetlbpage (https://www.kernel.org/doc/Documentation/vm/
hugetlbpage.txt) #

SNERBEER SLES 15 SP2
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