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1 EIMr=R

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

o (EMLiER) , %28 “EHMER" %217 REBHESH
o (EMMEiER) , B 1E “EIMEERAR" B 127 “EERRR”

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

2 SEhEfECRZ Al

2.1 FiH1TED

LA VM Guest 8L VM EAARSS BHECE A RE S FEEIBEERBREFRBE. ARITERERZ
A, BSEAENXE. BUE. MEFHTED. NAEN, BT EEREERNEEERRE
MERIBNS. BREESRE LRITINRER L,

2.2 MBI ERE

EMMCRRRNREREURTRZER, FMepFRft—LSE, BHEREFFRPEREENL
B E B RR, MUIERSFIBFELE—5H KR, TN, WM EZEIMCERGEDRY, B
. TEAE. BRREFERLHEEEN. WX ERYEINMETER B AIIREREIA K
EXEE,
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3 B

3.1 EiNfEA libvirt €L

SUSE S8ZUZiIN R libvirt \BZRECE. BIEEMIRIE VM ENARS2ES VM Guest, ZIESRER
T —PNERTABEIFHEMEEANSG—RE (GUIMSNR) , Bttt ETBRAEERER
MIAERSER.

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 SEIER 64 {if PC FEH4EM, ZHHE1T 32 (Bl 64 HRERZH VM
Guest, T gemu-system-x86_64 @ E A/ 32 fif Guest IRHEEMAE, Fitk SUSE —
g2 KVM £RY 32 {iIF0 64 {if VM Guest #R{EA gemu-system-x86_64. EX1 qemu-
system-i386 AIIRHEEHEEN S RAZ SUSE ZHH.

Xen EA gemu HHEEHR Z#HEIXHE, BEHEFER qemu-system-1386, gemu-

system-i386 AI AT 32 1i1#0 64 {iI Xen VM Guest, F1RIFS il Xen X AIFEA M, SUSE
FE1T Xen VM Guest /8 gemu-system-1i386,

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 AT B TR EIBNGE. TAZHARSL L, BUATRA/NA 4KB, Linux 7 CPU BE
FEMPLETUR T HTE, ZE REEERRY. IREAEHEEET, WEEEEZHE
REHRAFRFNMUE, RAERNREENE, AMPUETRRE, £A7T TLB (RiREERE
HX) FR, BEEABAERENRSL, TLBHLERESHRER R, MEEEEIE@ERE

SRR EZERGPER, XREERENE) , ATUFRAAT. EHAATURELD TLB F
AR TLB 91BN (pagewalk)s 3+FATEHN 32 GB (32*1014*1024 = 33,554,432 KB). &
A/ 4 KB HIEN], TLB BF 33,554,432/4 = 8,388,608 N, fFH 2 MB (2048 KB) BITI A
I\BY, TLB 2% 33554432/2048 = 16384 NI, A AXR/DIHAZE TLB BB,

4.1.1 R VM EHARSS 28T VM Guest BELE NERA KD

AMDG64/Intel 64 CPU (AR LEMZIF AT 4 KB MITT, BIATI, BEMfERFK LATAARTAIAN
(A2 2MBE{ 1GB) , IE&EE /proc/cpuinfo HHEFH flags ITHEREES pse /5K
pdpelgb.

®R1: WETHARNKIIAN

CPU i5& AT FRIKRBIR /)
FF T B2 =)z SPANDA
pse 2 MB
pdpelgb 1GB

fEARAARTIR LURFH VM Guest BIMEREF R EARTZRIEFE,
INBRT, RAFERTHP, EFRSK LOJLIFERAKR, 157E5I SR hugepages=1 &
SEATL, EEILUERER hugepagesz=2MB (ZHIMS) FARMATIA.

Q ix=: 168kl
1 6B MARAEES | SHAE, 2EREARM,

BN FEMERATIR (HugeTlbPage), EHREEMFEHAEMRMAPRIES 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. ¥ hugetlbfs ##% /dev/hugepages:
> sudo mount -t hugetlbfs hugetlbfs /dev/hugepages

2. BAKTREARE, BEFEAH sysctl i, MRAFHIARTIA/NA 2 MB (2048 KB), i
EEf VM Guest %88 1 GB (1,048,576 KB), R4t EESR 1,048,576/2048=512
Jﬁ .

> sudo sysctl vm.nr hugepages=512

ZERKE N /proc/sys/vm/nr_hugepages, RRALIIATUMAH HBIIFRIFENAT
HE, WESERG, HEEFEENAIUSREIZIATU,

3. @idizfT virsh edit CONFIGURATION ¥ memoryBacking FJtE7AINZE] VM Guest Eg
BXHH,

<memoryBacking>
<hugepages/>

</memoryBacking>

4. 35h VM Guest, MEFHEEER T A

> 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 FHEMATIEHE, RAFIRATIEH

/proc/sys/vm/nr_overcommit hugepages =l

4.1.2 FEBAAT

FRIEREAT (THP), &aILIfERA khugepaged RIZERENBHECATT, TEBFHEEAR
MR EMER. THP W FRAEERFHIEXNTEAREER. ST RAEEREFAIR
BEXNER TR R, DIHIRALEL 1000 f§, R2Z, WFREBFHHRNFHREINTIERE
(BlaN%kIEREE) , THP RAIERMIRE., EXRIFRT, LbRFHMUEARI R @S RIINZEEK
transparent hugepage=never XZ/H THP, AREWE grub2 BBEHESIS, FAHUT

HORBRTELM THP:

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

MERA, FRESHREERE never, W EFFFTR.

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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BN HEBINIE /etc/default/grub BfEA domO mem Xen ep 1Tk (5SS
WET5T “E5SHENRNZE THRIFAEER) . BLLETE domd mem B AEN
YIENTEA/N, HTE /etc/xen/x1.conf FEH autoballoon &, FMEIRIT .

4,14 KSMATIH=E

RIZFETIEH (Kernel Samepage Merging) @—INIZINEE, BILUBTHZ VM Guest £EH
RFERERD VM EVARS 28 L EFENATE. KSM SFPIER ksmd S ERIRMARATE, &K
BEMEEARA. ITHENEFRIPIIBIRNTL. BEA KSM RS, BEFHERERE gemu-ksm
B4, ARIEITUA TGRS

> sudo systemctl enable --now ksm.service
&, WrAlLUETTU e RBohiZiRSs:
# echo 1 > /sys/kernel/mm/ksm/run

M VM Guest WEEMS, A KSM NLRZ—2FE Guest AFEHZENERAFIR, &
BJLAH = pagecache. tmpfs 5 Guest 53 ECAYE(RIE BRI AT

KSM H sysfs 1=Hl. ERILATE /sys/kernel/mm/ksm/ FEF KSM BE:
* pages shared: [EEFERANHEERHE (R .
* pages_sharing: EEHZERMIEREHE (RiR) o
° pages_unshared: A#ITEHMREXLTHE—DTIHE (RIF) .

* pages volatile: BHRXKRMIAALEEHNTIHE (RiF) .

full scans: BHREMBERESHXFENXAE (RifE) .

sleep_millisecs: ksmd 7 FRIIERINIAIRRIZM 2. EFREIEFEMACPU, &
BUBEFE R LU FHEHMESH CPU BEl, BATEIRZEIRN 1000 B L,
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S

pages_to scan: £ ksmd #HNERRSZHAIZHFENSFITIN. BdesSEREH
CPU, EMTEMERZEIRN 1000, ASREETNAIZBE MR KSM ERFITHE
BIEEE,

merge across nodes: RIANERT, RASE NUMATREHIT. FILATIEH 0=
LT,

xR AR
KSM BiAIEREATEETR— M AR VM Guest #9% MBI B EAAE.
U R AR VM Guest B R —3 R R EMAIMMIEN, BIFRM KM, Jlt,

iB1T7!

> sudo systemctl disable --now ksm.service
5E, WALUETUTan<RERZRS:

# echo 0 > /sys/kernel/mm/ksm/run

ESENRZEEZMIFES, FJUUEEHEEA KSM, BEWRS VM Guest 2
KSM., BILAfEA virsh edit 7 VM Guest B9 XML BEEE P HINUL TRAREZA Guest 7T
=+

Nt

<memoryBacking>
<nosharepages/>

</memoryBacking>

5 BRHMAFEAENESR
RE KSM I LUBENRY L7z, BREERN SRERBHTHRE LT
SN RONRERRIER. NRARZAFENERLD, REEMRNENERE,
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L& NEFRREER

BRINERT, KSM 2 NUMA TRaHHEAT. NREHEMNERIIEATRZEN
NUMA 2k (#83Fi51T VM Guest vCPU BYTI 1) , XA BERPEME VM Guest B9
fE. WIRTE VM Guest PAINFIHIRIEREN, i5EFA merge_across_nodes sysfs
EHZABETRaH:

# echo 0 > /sys/kernel/mm/ksm/merge across nodes

4.1.5 VM Guest: REHIHER

ATHRUCENRENER, EEEBNNIEITEH VM Guest FUENBEZNFOREaBRER. BXIF
AERIER, BAFE VM Guest WEEEXHHEZE <maxMemory> txic:

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

@ I Guest PECHIETTIIERAANTF
® TIET M Guest HMARTZRIFELL
© BNMEBEMNEIE:

‘KB” , A&RFFT (1,000 NF)

o ‘K’ I “KiB” , RRTFAZHBIFT (1,024 NF)

e “MB” , &IKFT (1,000,000 NFTI)

o “M” 7 “MiB” , KFRIMZHFIFT (1,048,576 PNF19)

e “GB” , &XRTIEFT (1,000,000,000 TF713)

e “G” T “GiB” , KERFIMIZHFIFT (1,073,741,824 NFH)
e “TB” , KEA1ZET (1,000,000,000,000 TFT5)

o T7 B “TiB” , AFRAIZA=HHFT (1,099,511,627,776 TFTI)
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O 1£3I1F0H Guest PECHIRARNTE
O EPRA Guest RECHIATE
ERAFRFABNIIESD, FLIEWN TR mem-dev. xml XXf4:
<memory model='dimm'>
<target>
<size unit='KiB'>524287</size>
<node>0</node>

</target>

</memory>
RSB T SMIINZ 4
> virsh attach-device vm-name mem-dev.xml

BERAAFEERER, BAEDH Guest EX 1N NUMA Byt (IBEIE 4.6.3.17 “VM
Guest [EH#A NUMA 3R¥N )

4.2 iR

AYE R AR EERT D ERANYIERTF (AERMIKMERARE)  ABHLERER
EFAE, BABNSER/H.

4.2.1 swappiness

swappiness IREIFEHIRFANRIRITN. ©ENXIMAIEAREFRR R, swappiness BI{E
REXSBAFIIERME., TTHNENSEEM 0 2 100, &R 100 B, RAREHRIEFHNTH
RXLTIE TRIER. EH 0 NSZARI%,

BEFELFZF LRITRELENL, vTLABPEIEX /proc/sys/vm/swappiness 8918, AEHRE
NEFERER:

# echo 35 > /proc/sys/vm/swappiness

> free -h

total used free shared buffers cached
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Mem: 24616680 4991492 19625188 167056 144340 2152408
-/+ buffers/cache: 2694744 21921936
Swap: 6171644 0 6171644

EXAIKE swappiness {8, 1B57E /etc/systcl. conf FFINSA RFRAYYT:
vm.swappiness = 35

TR PT LUBIRTE VM Guest B9 XML BEEEHfERA swap_hard_limit TEFREFIRM, RELS
SHBEHBTEFFIRERZA], BAHT LMK, RANRZEIR, ENATESLLLE,
<memtune> @

<hard limit unit='G'>l</hard limit>@

<soft limit unit='M'>128</soft limit>@©

<swap hard limit unit='G'>2</swap hard limit>@®

</memtune>

TR NEREAF IS, MR, WEINSIRIERFHRERIEINME.

Guest I LUERBIBRAATR. 7% VM Guest EHIEMIRIRE, BZVEINAFERILESE,
EAEFES BERERRFHRITHRNEZ RS,

VM Guest A] LAfERBI R ARAFINAHR,

© ® 00

4.3 1/0

43.1 1/ORAERER

SUSE Linux Enterprise 15 SP2 M1 & A |/0 AEEF ATE AF BT (BFQ). BFQ AETE
FHREZEBEMENIER /0 BIENMEHBEATHEERE 1/0 H5. BaIUATENIEEERTR
B/ 1/0 BERZR.

AT EENIF VM Guest EIRSEIFRIMEEE, AILTE VM Guest FR{EF none (22H 1/0 AER=R
F) , MAEPMEENEER mg-deadline HERZEF.

312 3 ¢ EEITHESNEN /0 RERERF

1. EEFMWENYF /0 BERER, BETUTHS (F sdX BMANETENHE)
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> cat /sys/block/sdX/queue/scheduler
mg-deadline kyber [bfqg] none

HiESHRENSRIFMENBEERESR (ELFIFA b -
2. BRI BTN ERAERR, BEEARU root BIEITUATEH<L:!

# echo mg-deadline > /sys/block/sdX/queue/scheduler

NREFZENESMHUEIEEREN /0 BERRE, BRIBATEKIMF TFIB /usr/lib/
tmpfiles.d/I0 ioscheduler.conf X, B /dev/sda EX7T mq-deadline AERE
FF, 73 /dev/sdb EXT none AERER. EER, &EEAIRERIZEEE MR, LEIHEER
£ SLE 12 MBSk~ AT Ao

w /sys/block/sda/queue/scheduler - - - - mg-deadline
w /sys/block/sdb/queue/scheduler - - - - none
432 S%1/0

WZ B R R IRESHMEDEER Linux &% 1/0 (aio), EINBERT, aio FIEMNRAKEILE
79 65536, {BINIRIEITHY VM Guest :ZE B, MENNENEERRmNBELEA Linux B2 1/0
WIR, aio FIEHMERTRESEBEZ LR, £ VM EHARS 28 LIBETTKE VM Guest BY, 1FE 1L

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

B2 4 . EETIHEREL AIO-MAX-NR
1. EEFYFIN aio-max-nrig s, 5T TS

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

2. A UER L o< TSR aio-max-nr:

# echo 131072 > /proc/sys/fs/aio-max-nr

EXKAIKRE aio-max-nr, BEEBEN sysctl XHAFRIMMENID, FIa0, 7 /etc/
sysctl.d/aio-max-nr.conf FFIUTREA:
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fs.aio-max-nr = 1048576

433 |/0 E#ML

SUSE P m3# 58 M 1/0 EIMEERAR, TRIIE TEMRANNIRR, BXEMLTH1/0 B9F
MER, BEW (EIMuiER) , B 18 “EIMUEAR" , %147 “1/0 EIMME -

+2: 1/0 EIMMERBRAR
AR

REDEK (B@)

2EIME
(IDE. SATA. SCSI. €1000)

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

4.4 fEFMXHZRS

M=
Guest EiZiA ALK&

MERERE

VM Guest #AE

EF AT

MERERRST

EFSEIER

FH5 VM Guest SRGEE

fRe
% Guest Z [~ HEE
ENFRRAESR

81 Guest B9 PCI & & FESIS
8

Ars5 88 L ROFRIELR AR
MERERE
TRHIAIRIE

ZIEH Guest (PV IXEHFE
FF)

VM Guest BfifF==ial ] AR BRig & (BIg0, ¥REME ENHK) , WAIUEXGRR LG

XA

13
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+® 3 RigESHERGAIFILL

BAR =

BigE

o MEREEYF

o FRAINETE#TEIE/
MR AEeR

o AIMENIRE F5

9

BRI

o ABEMBEh. wfE

s BRTRHEE

. &1

o MERELEIRIZ IR
NE

o IR TIREMENLE
AT AE (guestfs)

o BldES
EJE:E
B XEMRILIEIFGINIFHAER, FER

R IFHMERETZE NFS HEFh, BKE—
B9iA1E],

4.4.1 NFSIZEEY/EN (BFim)

rsize Ml wsize EIIEE R F in 5 RSS2 E 2 B3R EEE R R IRAT A\
FJHFIEARIN/0) o B /etc/fstabFM rsize Mwsize &
16 KB, XFEHIRERTIERLGIE, FrERIEER el LIRS,

FEUBAKNEBA BHE
NS

B RS R DT

DEHRRE =R

L]
£E8

5% “V

k3588

M Guest Mi&” .
ME P IRSEHREOEIT VM Guest BR{R

&Rz HafR NFS

nfs server:/exported/vm _images@ /mnt/images® nfs® rw@® ,hard@® ,sync@®,

rsize=8192@ ,wsize=8192@ 0 0

@ NFSERSZSB[HENBMFHBERER,

14
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® FNFSSHNHZ=HEHIIMNMUE.

© XZEnfsiEHS,

O IHEH SR LUREY/ B N NE A,

O HE NFSIEKEBEE NFS ZFPIRRITRETT N, hard B& iR REIED,

0O EMBHIEE N ZEHR FNXHNARA AR 2SHERARABIEFINRESLART
8] Z AR SR R 2 AR S5 880

@ NFSEFimM NFS ARS5 28 RIS HHRENERIERY, £8 W48 READ IEKAA] LU RIER K
FHE

O NFSEF %R NFS fRS28 LRI B NEIREEY, E81WLE WRITE iERF A LA XN &
RFTE

442 NFSZ%E (BRs328)
NFS BRS8N 4 B S NFS SI2RME S L2 TR Z, $/A nfsstat TEAKEURE
28 FAg—Lt RPC ZEiHE A

> sudo nfsstat -rc

Client rpc stats:

calls retrans authrefrsh
6401066 198 0 0

WR retrans FF 0, MWRFZ—INEE. BN, FRIHZEENER, LERFTIEK /etc/
sysconfig/nfs ##J USE_ KERNEL NFSD NUMBER TE£3#H#1THEN 1A%, HE retrans &
F 0,

4.5 CPU
FAHCPU “Af” EHEIKEPREHR 4™ 79 VM Guest FRBVEIA CPU, XEAHAIRER
° CPU 21223 ©iidE CPU 87T, BEBZ MuUH HAIREXIHEEIR.

° CPU #i»: — 1 E CPU BTA] LURMEZMED, #ORVEOAIERETSINIRIT EI 2 H PR
RETRBYZSo
° CPU B4R LtSLMATOATERNHITH, BEHERERRMNETAZ D
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4.5.1 #5JkCPU

FF7 VM Guest BYEEIM CPU MORFSIEIBIT 4] CPU MMEBRY, S%% CPU S BEM. Ug
AT REAHAS MEN CPU LA VM EHRS S Er— MNBHMRRNROE, AIiES
KEISEMEE, BXE, VM Guest E— AT BEANIN LIETELEBRIEN, S VM
Guest WEHB IS HNELM, Hlt, ERRERETEEH CPU
EREETAVETEMEA CPU, BENBEATAASERITNART R, B0, MNBEHERR
15 VM Guest fE#\ CPU IS S8R R8I 50%, IBAEMAT LIRSS ENT S4EF 2 387 (X
EREE—AEE 641 CPUMEHLL, B4 128 MNEIMCPU) BIMER T, HR, NS
{5038 VM Guest BYFFE B CPU TEAZMIB R FHS2iA 5L 1000% HIAEIETT, BBARMEE
#l CPU EbEHIB) CPU S—MEE T RIE L MEE.

o EEAAEI TR, BV CPU MRFMEIET VM THIRS SRR O EN 8 &
B, REAEASHRASHIMIEHITIEE, FIHAT LR H X —E R,

B AEERBIAIE— VM Guest BES/DAEM CPU, BEYM—NFFA, HEFHEREN)
214 VM B CPU THEREISHIEAL 10% (BXSMTANEE, EE80 (R4S HHIHE
o) B2 E CRAKMTEER 23T A ) o MEBEIE VM Guest 4 EAILL
BT FRE, GAT N Guest MIMLAEF £ AR, BINKRISREE, ENKRER
B VCPU (AR SBUITERTER, MRETE VM Guest LETRARNARRE, BaR g
#l CPU RRIFHIMESE.

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

B LIS VM Guest BBINISE CPU B SHAH, REBEEMEIEEFIFER CPU ERMHE
BRIELE CPU IhRES, /usr/share/libvirt/cpu map/ BRHMXETIE T FiE X

CPU RS, KASENEMB CPU B STIAIMNEEREIRERIEMRE, TTLUETIETT virsh
capabilities RERFHNIRL CPU BLSFIFREM,

BAR, MREXNTRIAEM CPUEE, T8 VM Guest THRINEHEARRMNENEN, FTEXH
VM Guest, BX VM Guest TBINIFHAER, BERN (EMLIERE) ,HF11E “BEBZER VM Guest
BE F 1171 “FF VM Guest” o

E VM Guest IEEEMIEH CPU B3, 15ME VM Guest B EXHFARINER A, TmEBRF!
BoE T ABEE TSC IhEERY Broadwell CPU:

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

</cpu>

TS EHNIE CPU &IEMBIEIX CPU, AJLAER <cpu mode='host-passthrough'>,
#EE, host-passthrough CPU B S5 ENAIIE CPU H AT MM, EH KVM FRIA
SRIREFIRELERBINEE. 180, invtsc MAEETEREMN CPU ThREEH. B libvirt AFE
BHE KM ta 1188, BEHTEEIFERBIAKYM 178, B invtsc Jfl, &aTLL
£ VM Guest EREXHHER U THLITEERIZMEN CPU (B1F invtsc) HEIE:

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

</qemu: commandline>

</domain>

Q i#E: host-passthrough &z
HTF host-passthrough AN CPU AFFHIE CPU 4075, HILFTETEEIRERIRE
#, BXFESER, BBRE 45237 “ElCPU T TIEE=m
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45.2.2 RE#ICPUERE

B CPU EE B F R EIA CPU ZAZPRGIEI—4HYIE CPU » vepupin FTTRIEEEIA CPU BTLL
ERNYIEEN CPU, IIRKRIKEILTTEBRRIETE vepu 7TER cpuset BiE, MEIL CPU A
I B HEREAE CPU,

i CPU BEIE iR EIE CPU EFm =R, X CPUBER TIERAIBLRK. BREM CPU
BEIE IS EMYIE CPU, BBTUTHS:

> virsh vcpupin DOMAIN ID --vcpu vCPU NUMBER
VCPU: CPU Affinity

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

BRE— 1 HSEEXMLEBRER TE—I:

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

</cputune>

Q EE: NUMA Tisx LM CPU B
)% 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
B vepupin AIRR A, BEAMSEREBERK. HREMN CPUEBTR
FMRAER, WBME 4523 “ECPUTBEEET ,

45.2.3 [ElCPUTIEEERIN

R EESFIA RMIIEEREIN CPU RS A LUES VM Guest TR HBVMERE, (EE@ERIFER
T, BRAEBEEPRIPRA TN E S &MY CPU IhEE, SMMNRERENRFINGE, T
ERJRES R M. SNRLLECHFRY CPU Thae, ENEENZEIM CPUREIERS S, BANHE
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FAtTEILRY CPU BUSHThAESE, virsh cpu-baseline #5<RIZEBNE X AT LABSERA AT
BRAREEIN CPU, TENGS (EIBEEFTNEEEN LIETTH) 2E all-hosts-
caps.xml FiEBBFRE EVINEENES.

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

&R LUfER virsh cpu-baseline #R1E all-hosts-caps.xm| FUENE N ENBITHEESIEEES
FRE EVFRBRIEIN CPU E X,

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

4Ry CPU EXRIATE VM Guest BRE X HHHY cpu 7T,

TZBEREELMS, E CPUBER—MBEAHEELN. BESIFYIERRS BN REITA
X, WAlgERGEBEHRA, i, WRBERYEBERFEERENLATR, SHEREN
S5BERENN NUMAEINRE, EBREEK. BXKREIBNESRIL, HE0 (EIMLE
) ,E11E “BARVMGuest I 5 11.7.170 “TBEKX"

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
T8 CPU #RA NUMA TR ERRITBNEZAFIARE, Lo, tnETHR (FI0 cgset)
MM TR (15 libvirt) RETIE VM Guest FIRIRHI AR ZRAIN S,

numactl AFHEFH NUMA IhgE:

> sudo numactl --hardware

available: 4 nodes (0-3)

node O 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

Znumactl HHEERXZ2—TEAE 4 M RBETHINUMA R, 8P TRIETES 36 1
CPU f1K£Y 32G N7, virsh capabilities tBr]AFHEZRS NUMA Ihaedl CPU $hh,

4.6.1 NUMA Ff

£ NUMA BN £, WR CPU REIRERNTE, BEMMEERRR. NUMA BEIF

EIhRE SR AES M =B HBUE DTS, XEFMEILANTTR S ERKE,

HE S ERMIBEEIHIEITESHNAMAED S, EEXMNETEEREA (EH

numa balancing scan delay ms f2&) , ZESSEAEEMIE=EPITREERNR
¥ (fF numa_balancing scan size mbf2E) . FEEIAMILTENKRER, FEREM
KBS,

RENAREXRSHRENASKAE, AASITHEIRTEEIR, HEETBHE, EEER
&=, STEMRERIAERN, EEHNAEIBERMT RFRERMER, XFETRARERLD
IIEARTE LRI REE R BIFMN, LUTF sysctl 5 E SR AV E AT LK

> 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 @

B /ZRET IR NUMA B &

ESIRTRE R B HESHRIAIIEER

PHEESHEMNENRAERE (U= REM)

REESHENRFNR/TE (U= H8MI)

ERAENRBREREHNIAN (LUKFETRERNA)

BEXBEZER, BEN (R4 NHIEED) , £ 108 ‘B FEIE—XMERESRE
(NUMA)” o

NUMA Bah @M EBBEMEEERTANAE LEHRTHES (LUE CPU RIENTE) , 3&E
BAENIEFEMERNT=E (UERNTFRRME CPU) -

® 6 ® © O

% E£5HB

BT ARENES ZEREaREEZRNE, FHSEREXEITESHNREAERNBAM
Mo ATRBE&EMRE, BINRHZER—TR ENAFNESSE—H. FRA# cat /
proc/vmstat | grep numa_FZEE NUMA £iHEE.

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: ItAFRERBEMARE . W THEEFLEIMBEREENT R LAY
R, IERBEFIIRMEEZRICOH, SREEMATAN, EREEZIHS— 1T R.

° bind: IREEFEAFRE—ITTRL, XERENRAERE, PEFIEW.

e preferred: ItHRBRNAEEIRETROERT. NRIET R ESERBHRNEFTE,
M=ELREIS — M R
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SR LUEREE libcgroup-tools #F 8 cgset TEFRANFRIGIE .

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

ERIIBIENT S, 5FEA nigratepages TE:

> migratepages PID FROM-NODE TO-NODE

BENEERST—YIER, BfEMA cat /proc/PID/status | grep Cpus.

Q) ’EE: M NUMA/cpuset R7ZEEER
BXFAER, 55U A% NUMA R7EHRE (https://www.kernel.org/doc/
Documentation/vm/numa_memory_policy.txt) 2 F1 cpusets R7EHEEE
(https://www.kernel.org/doc/Documentation/cgroup-vl/cpusets.txt) @, 5
JEEE Libvirt NUMA Tuning (Libvirt NUMA #538) 324 (https://libvirt.org/

formatdomain.html#elementsNUMATuning) #

4.6.3 VM Guest: NUMA {H<ECE

libvirt 21FIEEEI NUMA FIRFIHREREE, virt-install 5f virt-manager RZIFHED
BXLGE, ZE(EMA virsh edit FE5h4EHE VM Guest Bi B X4 K52 iZiE(F.

4.6.3.1 VM Guest E#}l NUMA ig#h

BIZR T T4 NUMA $R3FMEY VM Guest EE#L NUMA (WUMA) i@ E T LIRS E SN AR &
TEAEHRIMEEE, BTLE XML BEEE HER numa JTtRIEE VM Guest VNUMA $R#h:

<Cpu>

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

</numa>
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</cpu>

B cell THRIEE—1 VNUMA BT =

FRERTTEHNEAR id BlE, BTFEEMEERFSIRFIFERT. WREHE, LM 0FiE
BV B TTHEIK 1Do

BF T =—a8289 CPU 8¢ CPU SEE

TRAE

EET RREFRPTARN R

ALERYE, PHERISNERFAZRZERIE. IR TTNAFE K.

EER VM Guest ERIHECRIBVIE, i5FH cat /proc/PID/numa_maps # cat /sys/
fs/cgroup/memory/sysdefault/libvirt/qgemu/KVM NAME/memory.numa_stat.

o

© ®© 60

&4 NUMA #I5E
libvirt VM Guest NUMA #i5E B Ei{E A F QEMU/KVM,

4.6.3.2 fEMA libvirt ITHIREFESES

MR VM Guest BB VNUMA 3R (BB E 4.6.3.1 77 “UM Guest [ZHLNUMAFAFN )
@A numatune TERBFREFEEEEEN NUMA T, A EBRI{UGERTF QEMU/KVM
Guest, IFEMEZE 3F vNUMA VM Guest T fRI{AIBEZE 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>

A FRRESEFE interleave (EMUFHE) « strict (BXIAN) T preferreds
&€ NUMA T9 =,

IBES Guest NUMA T RBIAESBCREE (MIRKRENITER, NEELIRHER
memory JT&) o

® 0o
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O MNEWAIEERM Guest NUMA TT 234k,
O FILUEA placement BHRISRIEHENAERERL, E0JLUE auto I strict,

© ==: 3 VNUMAVM Guest
7£3F vYNUMA VM Guest £, RBAFEEEEN NUMA T Rias LU FHIFR:

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

</numatune>

KHIFMNENTR 0 1 DEERNF. MR EHEXLERNEFEER, B VM Guest BIIR(E
BaEKM, virt-install i@ - -numatune EDZFFILALE,

=4 B NUMA T ERRTEM CPU
&R BT 75 NUMA T B2 VM Guest R7E, FBALEEA CPU B NUMA 5 527250,

5 VM Guest I&

G AT HE7E VM Guest BYRIER A EVENEINEE, ATLUER qemu-img fn$ R EIEE.
HIPFE G, BX qemu-img TEMRGIRFEAER, BER (EMMEIERE) ,F34 =
“Guest ®E” |5 34.227 “QIE. BRIGMIOEHEMRE

5.1 VM Guest MEI&,

QEMU FIRZIE B HME MU IR AR R LAEFE . BiiRFIXLERTN, QEMU AILUIFI AR
RAFEXLEHMEMUIRATIEITHHIBEERE Guest, BEBRKRZFRIER. B
BEE/BENEEREN], BEA qemu-ing K E(TERANTERZHN QEMU EERR. &
W, {17 QEMU Guest R BB ER R EIEME .

f£F qemu-img info VMGUEST.IMG rIZAENEXIAEIMEIER, FIUIEIN. BRI 4
BAN RE (RA) .
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Q m: Mt
BISHEBUG IR raw 3 qcow2 18T LUERF R HIMEBE,

() &&: TEEBMZRE
CIRBRIREY, FoiETEiaE X AR ERESE (- c) NEIRTEE LD (-e).

5.1.1 Raw &=}
o R+ 0ER, HERZSHIIFEHMIENSE/BREIEERF,
o EIRMENMEERE (1/0 FFHEELD)
s ExdAXHRZK LHNFIEERETIE,

o Raw XA IFE VM Guest R E HIFI4I218% (dd if=VMGUEST.RAW of=/dev/

sda)o

* X5 VM Guest BEINF TN FTEE, RS REBEAETIE.

5.1.2 qcow2 &=,
o ARG/ NRIGAR/ )N (REXGRZAZIFTARREER) o
o TEBGRIEMN AES IIZE (EFH) -
o BT Zlib BYEZE1ED,
o ZRENVMIRER (RER. SMEF) o
o AIEAIEREMIRE 1%,
o ZHREEEXH
o XF—HMEKNE,
o 48T raw &=,
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12-cache-size

qcow2 AT LUABENIREY/ B NIARRES raw 1&UERVERE, BEFESEMNEREFEK
Mo BINBERT, BERIKEN 1 MB, XIFIRMHEAK 8 GB HiE A/ BIFHEEE,
MREFEEANEER)D, WEBRABREEKRN. RIZHE AR/ 64 GB (6471024
=65536), MIEIFA/VEN 65536/8192B=8MB (-drive format=qcow2,12-

cache-size=8M) ,

BEAN

qcow2 R TIRIEECRBEF EE X/ \BIINEE. BT T 512 KB B 2 MB i8], BUNRVEFER
INA] LABE BRESCAFRI ARV, TIERKRIBR SR A/ VB = FHR (B 4T AY I RE,

b il

BEMD BT SiENMRGERDERA, BEETEE KRR EEE,

IRERS|AITER

AT EETTHIE /0 HiREMEE, RAIILEREMSIRITE. XWTF
cache=writethrough MiERANER. LEMASMEHITTIIESEH, ENRETF
FARERMAMENES | BiT#ER, WEFXEER gemu-img check -r alliJHRS
B ENE, FER, EEEE—EE,

5.1.3 qged /&=

ged @—M#HE qcow (QEMU ENBYERI) &= BT qcow2 AJifft ged BIFRBE AU
H1thzhae, Ak ged MEFH.

5.1.4 VMDK &=

VMware 3. 43§ 6 BEGERE, BTF5Zr=maiEmER,
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52 BEMEMKR

qcow2 # qed BIURM T —THRIZREAIRE (LIFNEEXH) MEESREGZ LBEREKHY
Fiko REXANTRERIBMNNSHEFERIFEER. NIRAMREGENLIE, EEREE
RIEAE, FTAEEERICREBSMESGH. FRIEER commit mlas< (8 qemu-img
commit) , BNEEXMHKTHBAZIER,

BOIZBEME, BEITU <!

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

M -0 ? EIIREXE]AIRTAVELIR,

fEEXHE.

HERE & RIS S .

18R VM Guest BYBR{EAE T,

VM Guest HBRGE R TR, ERSRBREREEXHNES.

® 6 ® 0 O

TE. EERGERE

EARENEERENEE, TURBBHELHTIE. BEMFCEEREtT, B
BHEE, [SOE— P MRISE RIS, ARG gemu-ing rebase
Y

# ln -sf /var/lib/images/0OLD PATH/vmguest.raw \

/var/lib/images/NEW PATH/vmguest.raw

# gemu-img rebase@ -u® -b® \

/var/1lib/images/0LD PATH/vmguest.raw /var/lib/images/NEW PATH/vmguest.cow

O rebase Fir<$ER] qemu-img BEEEERE,

0 -UIENEEAZ2ERR (B2 THERIRE) o rebase ERMARNIEITE
=

27 B =R | SLES 15 SP4



o B XERIMRH, MITEENTERIZF, KeBRAR—MIRNFEN IR
Eo

e FRE! FARERN (-u) RAEHEEXHRZMXARIEN, MAREHH
RNE. MESEomBABoHEEXNF, NNMERLIEL.
© fEA -b KIEEEEANEERE, REBEZESRTHRE—TSK

B IHNEZEREREEXMREIHE Guest, RIEHKIBE—AILUEAR slel5 base.img
VM Guest (REEMEERRIFZRE) . XRERITNEEX . NETETEMENRSAN
BEFERZNAZ LS — MRS E. FITILUER slel5 base.img, @I IR
bE&EXH (slel5_base.img) B qcow2 &z AR SEFIMLHFTEY SUSE Linux Enterprise VM

Guest,

FEARGIF, BITSAEHRENASER slel5 updated.qcow2, NEBERBRZMRSER

slel5 kernel.qcow2,

BeIEXMMEETECN RS, FER®F -b I gemu-img 517!

# 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

# gemu-img create -b /var/lib/libvirt/slel5 base.img -f gcow2 \
/var/lib/1libvirt/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

BUGIRTEERIMBEER, BRI UERLENE slel5 base. img E&EXEMER THITMR, P
BENEGEETRNEERREGT, LI, ERETUERXEHRRGIENGEXREIZHTH
%%O

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

¥ - -backing-chain &5 qemu-img info &5 (AN, ZMmISERBITREXTFENE
HHENFAEER:

28 FEEWRSR | SLES 15 SP4



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

file format: qcow2

virtual size: 16G (17179869184 bytes)

disk size: 196K

cluster size: 65536

backing file: slel5 kernel.qcow?2

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, B guestfs-tools, MIREZZ LLEREINTE, EAILUFEH
Hith Linux TEEHME, RESEIHRARRSEARANA VM Guest MR 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&
i3I8 5 0 #HE RAW B{&

1. ZREBEHMER, BRI —ATHNEITESE. TENHSSETRE—SRERANEIRL
#& (TEAHIFA /dev/loopl) o

# losetup -f
/dev/loopl
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2. B (ARSI SLELS. raw) S51EIFIGEEXEX:

# losetup /dev/loopl SLE15.raw

3. BEREVA X BRI ERIFARE SR ERER S EMI S BIFR&E X!

# losetup -1

NAME SIZELIMIT OFFSET AUTOCLEAR RO BACK-FILE
/dev/loopl 0 0 0 0 /var/lib/libvirt/images/
SLE15. raw

4, {£MA kpartx EEEHNDX :

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

QO Mo XIEEMET,
0 FAER.
5. MEEHMEGSX (ETEAREIA, HEHE /mnt/slel5mount)

# mkdir /mnt/slelSmount
# mount /dev/mapper/looplpl /mnt/slelbmount

Q iE: B4& LM B Raw B
NR raw G EE LVM BA, BN EHEA LVM TREEHSX, EXBFHAER, B5ER
%5337 “4THESE VM BYBRE” |

312 6 EDF RAW BR{%

1. MHMRERIFFEEEHDEX, f0:

# umount /mnt/slel5mount

2. fEF kpartx MibRD XIg&BRET:

# kpartx -d /dev/loopl
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3. {#H losetup fi#FRIG & XEx:

# losetup -d /dev/loopl

5.3.2 #TH qcow2 M&
127 ¢ HH QCow2 BR%

1. 8%, BFEEH nbd (WERIGE) &ER, TENRGIRE T ZIERHZR 16 MRIG
% (max_part=16), £/ dmesg I0EIRERTMIN:

# modprobe nbd max_part=16
# dmesg | grep nbd
[89155.142425] nbd: registered device at major 43

2. A qemu-nbd ¥ VM Guest B (540 SLE15.qcow2) 5 NBD && (FE TFEH
5shJg /debv/nbde) HBiE., BEAFEATHA NBD 1&&:

# gemu-nbd -c@ /dev/nbd0@® SLE15.qcow2@®

@ ¥ SLE15.qcow2 573 NBD &% /dev/nbd0 &
® ZEFHRINBDIKE
© EFAR VM Guest &

©) =R KESTETWHINBD &
ZKE NBD KERBTN, HEBETUTHL:

# 1lsof /dev/nbd0
COMMAND PID USER FD TYPE DEVICE SIZE/OFF NODE NAME
gemu-nbd 15149 root 10u BLK 43,0 0t0 47347 /dev/nbd0O

NRFLTEMMN LRI EL, WRTIEEFLFICRRKS FF=RN) . BaILUEE
BERBTEE /sys/devices/virtual/block/nbd0/pid XHFREINEE 2

BTN
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3. f£M partprobe BHIRERAFE XD EXRNEN:

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

4. £ EERRBIE, SLE15.qcow2 815 /dev/nbdOpl #1 /dev/nbdOp2 XHENH X, 1
EHXYESX 7], A vgscan KEE(IRERET LVM &

# 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. NRZEHE VM &, FILUIERA mount #HEH DX

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

BXRIMAAE VM BSHER, BBRE 5337 IS VM BIBRE"

312 8 : HENE QCOW2 Brf%

1. MFMGEHFMEEEHSX, fFiin:
# umount /mnt/nbdOp2

2. MRS /dev/nbd0 i&&RYIEZ,

# gemu-nbd -d /dev/nbd0
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5.3.3 FIAESE LVM BRE

o
=

AR VM EAARS2BMERAI VG BFRA system, T Guest MYEERR VG ZFFtELE
system, LVM BEEHBEIREPRE, —FHTESEZEENERS Guest VG, MIEH
I EZ N Guest RS VM EHIRSZSB/AREM VG B,

/=8

3129 HHEE LVM fBRE&

1. ENEMEEEES LVM A, i&5FEH vgscan -v, MRMEES LVM A, SmEHE
W R

# 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. HERFZLET system LVM #H4H, ERTLAER vgdisplay VOLUMEGROUPNAME (7£
A BYREI, VOLUMEGROUPNAME J3 system) FREXEXUIEHRIFMER. N YEEX
MNEAHLE LM DXIEISE LT, XEFERFAFEEEZTEN]. 8 vgchange:

# 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
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35

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)

Resuming system-swap (254:2)

Activated 3 logical volumes in volume group system

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

3. HHEPIFIBE D XERYIF /dev/mapper BRH., MERIAIEHEN .

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

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

# 1s /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

#1210 HHESSE LVM BIBR{E

1. & umount HIEHFIE DX

# umount /mnt/system-root

2. £/ vgchange -an VOLUMEGROUPNAME {2 LVM &4H

# 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)
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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. IEB T RMERE:
o YNERZE qcow? MK, #RF1E 2 (qemu-nbd -d /dev/nbd0) FRFfIRLEL:

o WNRZ raw MR, AP 2 (kpartx -d /dev/loopl. losetup -d /dev/
loopl) FRPmIR4RLE,

O == KEHNHRETHY
&N EF Losetup. gemu-nbd. mount I vgscan ERAEGLHINEZEZ
e WMRZEMINEE, EIEMFER VM Guest BIAJRERBINE, FAANENRFM
BEERRRMAFER.

54 XHRZGHEE

EaJLAER filesystem st&IAE VM Guest FRIENE R, T TEERAGIF, FHITEEE /
data/shared BRHIEEHIEH VM Guest 1, 1F/F=, accessmode SE{LEATF QEMU/
KVM IRGHFERFEY type="mount' (type FIAZEHEMENAATF LXC IREHIERF) -

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

</filesystem>

EHE#H VM Guest WEHBE R,

HiER (ZeER) IREHN mapped B AHREBREEEFHINR. 5
passthrough LA VM Guest 1 P BIARIFRILL HE=,

E5 VM Guest EEMERIF,
EH SR ENZ IR,

® e

© 0
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BEB7E VM Guest L% shared BR, BFERUTHS: £ VMGuest T, MEZTEEH

target dir='shared"':

# mkdir /opt/mnt shared
# mount shared -t 9p /opt/mnt_shared -o trans=virtio

BXFAMEE, BBW Libvirt SXHEES (https://libvirt.org/
formatdomain.html#elementsFilesystems) 2 1 QEMU 9psetup (http://wiki.gemu.org/

Documentation/9psetup) A,

6 VM Guest BicE

6.1 Virtio IXchizR

AT = VM Guest MEE, BINTE VM Guest RERF EIMEIREITER. LEIEATF KVM FYIRES
EFHEMEATER virtio IRsiEF, ETNEEMFERIEITMIRIT. Xen FEAEMEIF
IS EIRENIER (B30 Windows* Guest Y VMDP (https://www.suse.com/products/

vmdriverpack/) @) o

6.1.1 virtio blk

virtio blk EHAERT virtio IRI&EF. BENRIGEFEM virtio blk KEhiER, IB7E disk &
XHIETE bus="virtio' EBM:

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

<target dev='vda' bus='virtio'/>
</disk>
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O == wEREsH
virtio #&ig&aEN /dev/vd[a-z][1-9]. WMRMIE virtio BEEE Linux
Guest, BEZHE GRUB ELEFHY root=38%, HEWMER initrd X, TURS
¥E%51R. TEBITHMSIERSR VM Guest b, AR R FE BN AR EHRES|
SIIEE N

@ ==: &7 gemu-system-ARCH £ virtio M4
1517 gqemu-system-ARCH B, EfEMA -drive &K E VM Guest AR, 7S
W CEMEIERY , B34 E “Guest ©E” 5341 % “fFH gemu-system-ARCH i#
TEARE” hiRfl, -hd[abcd] FEIMAREATF virtio &,

6.1.2 virtio net

virtio net & virtio M&Ki%&E. WIZIERNTE Guest 5| SIYBEIEEHPER., LEEBHZ
AR SS LAEMLE 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, SEKIRTHFZ
F7E Guest RIZHIETT; MXF Windows Guest, SIKIREITZF B & 1E VMDP &1
1, virtio balloon 2T M VM Guest {ZHEFKENNIER PV IREHIZR .

° ERRIK: KAEM Guest REZIEHIRZ (FF KVM) SEBREERRERF (33T Xen)
° SRKIK: Guest SEEZFHANTRE

B currentMemory 1 memo ry JEIIEH,

38 Virtio JX&p#2 % | SLES 15 SP4



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

</devices>
BRI LAER virsh REXRE:

> virsh setmem DOMAIN ID MEMORY in KB

6.1.4 K& virtio BBEE
AILERL TSI E virtio 3R PCI:

> 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

BEEHS vdX REXBIIRIGE, BIETUTH<:

> find /sys/devices/ -name virtio* -print -exec ls {}/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

BIREVE X virtio RIVFAER, BBITUTEH<:

> 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:d00000002vOOO01AF4

E: SUBSYSTEM=virtio

EREMEERERAD virtio WapiERF, BIEITUTHL:
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> find /sys/devices/ -name virtio* -print -exec ls -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/pcif000:00/0000:00:06.0/
virtio®/driver -> ../../../../bus/virtio/drivers/virtio console
/sys/devices/pci0000:00/0000:00:07.0/virtiol

Trwxrwxrwx 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

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 TEHIKEIRCHIZFIE

Virtio IeFMEMIRHIZF BB MM, E5|HFAEED, 15 gemu-system-ARCH &3
B help &,

> 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 fisRIXchIE T

NTHRIF 16U, SRAMMEEMRE, BIWER cirrus MSRIKEIIERF

Q EE: libvirt
libvirt 2B vram &, EAMSIA/NEERIZTE QEMU A,

<video>

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

6.3 BIrHIE

Virtio RNG (FENIZAF 4R 23) =IENMEMH RNG I&& M Guest AFFHIFEINLIEE. EEMN
i, WNREEEGZE, IUREERIZMERRZ— (BE—8EEREH RNG ig&ME
#HB9 /dev/random) . Linux RiZE% 2.6.26 IESRASAIIEEBI Guest IXENIEF,
ARBBEBETMIERELEGSY, TERTNENRRER. EPMENHRFERRRE (¥
EIMEIEE) RFENREEZRE VM Guest IR S, XIEE VM Guest =L BHFHIE,
Z{EA Virtio RNG, 157E virt-manager S EETE VM Guest Y XML EEE A7 I0 RNG 1%
&
<devices>
<rng model='virtio'>
<backend model="'random'>/dev/random</backend>

</rng>

</devices>

FNINERIZTEFER /dev/random:

> lsof /dev/random
gemu-syst 4926 gemu 6r CHR 1,8 0t0 8199 /dev/random

£ VM Guest £, RIERAUTa<HREMIFE:
> cat /sys/devices/virtual/misc/hw _random/rng available
EfERAU TR ELRATRINIRE:

> cat /sys/devices/virtual/misc/hw_random/rng_current
virtio rng.0

f&R7E VM Guest &% rng-tools M8, BRZRS, RAEKEBR. 7 SUSE Linux
Enterprise Server 15 T, HiTIUT&%:

# zypper in rng-tools
# systemctl enable rng-tools
# systemctl start rng-tools
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6.4 ZEAXREANIAENIRE

MEaENNER—MEMERAR, FlM, FEER—SENLEER KVM H Xen, BNETEE
SEMARARFRLD . KNG, UG ERATIZ KR, BEFHAECE T HEch
SMEANFRE, BRI BIEAE BRI TREAER.

NRERDEN EATBRENRSHEE, KSBEOAREIIRERFELE X VM BIEA
HITHA. RIBERERIERERNAMN, HEFRVM Guest FRIFTEH AN

Windows* Guest:
c ZRRSRIPIER
o EIRFIEEISRR
 BREERS| (NFAFE)
c REERIHNRSIIEAZAFAERIIRS
° WEHAFFIETERLE
s BRERSAEN (WNAFER) , SWHEHATEEERES|SHXA TV HIERER
o BRI AN
o EEMLAENMREEN

&£ VMD

{E1%8

O

(https://www.suse.com/products/vmdriverpack/) # ¥ gE#\bIREhTERE LUK

dm Wt
< I

(37ay

o BEEIRMERAEI, BN Windows LUZS14EE (http://windows.microsoft.com/

en-us/windows/optimize-windows-better-performance#optimize-windows-better-
performance=windows-7) 7 MZ1_E AL

Linux Guest:

o ERHARERZEN X Window R (MNFHE)

° REERIHNRSIIEAZBTERNIRS

o BEERXARIEEMENRZSHERURERFEN
* (RRERIEFERINM

o (RALRIFNESS (R4TEHH. BENES) NEE
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6.5 FEH Guest i+EHILEE

QEMU HENREEXSEIBNIEEBLARKIEREWA T, EEX QEMU RIELLE
, ARV EAEER M. HTFRAERR, BiBENEENARSS, BRATH AN
#E’JIJJHb, BANBNEARN — BB E ST ENRE,

79 Linux Guest 824 Guest BB LR E A F2iFERE, FF Windows* Guest, FfiTEINE
HY Guest BYIREBELF 1D Guest, LUBHFHIN Windows* EEHASNEI MBI EN LR His1Tht
B, MERAFPRAEXRREGE Guest RMERNRBITENZEEMNIE T,

Q iFE: EXxitEmMAE
XX, BEEW (EMEiEmEY ,$ 158 “EA virshBEEMN ,% 1521 “8
BT EER

7 4FEF VM Guest WECEFIIRE
Q =

ATABMUEATF QEMU / KVM BREIRTERF.

7.1 ACPI: M\

BETR E LN VM Guest WIRBTERAZE LBURTIRIER K, TEEFIFIEPRER VM Guest Z &1,
S BN LEThEE. FIa0, KZ% Linux RERARIASEBLLIIEE, FtFESALIRE
(ﬁﬁﬁ POlKlt) )

7T Guest FEFH ACPI A BEIE B XM, BENERETERE ACPI, BETUTHS

> virsh dumpxml VMNAME | grep acpi

MREEFNETARE, WiEETEN 2B B ACPl, A virsh edit £ XML B
<domain> FARMUTAHEA:

<features>
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<acpi/>
</features>

9N5R ACPI 27 Windows Server* Guest Z3HAEIE R, AL VM Guest EEBEFRHFEEH
g, BXREMEE, BB https://support.microsoft.com/en-us/kb/309283 2,

I VM Guest IECE N, IBLREREILAM Guest IRIERLFZNEBSLINIE & X Mo

7.2 EEHE

REETTLAER qemu-system-ARCH S RISEHERE, EBIMEINTE libvirt XML X4
REREEHE. BEFEA vnc EEZ2)TIE VM Guest NEXRERHE, MN4RiB VM Guest XML E2
BXH. 50, EAR en-us ST, ETE <devices> &89 700:

<graphics type='vnc' port='-1' autoport='yes' keymap='en-us'/>
& vncdisplay FEEHEZEI VM Guest:

> virsh vncdisplay slesl5 127.0.0.1:0

7.3 Spice FIAEEMT URL

NRENLEFRT Lo BISMNZBEHEMMEKIE OISR IPv4 ik, spice ARS5 28 SMIARIBIAMILEREAR
EEM. BHIMIMTHEIR:

> 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

ERERIEIEE, BILUE /etc/libvirt/gemu. conf H spice listen MNERIAMEES MY
IPv6 IE @ : 1, WA LIS VM Guest 2K spice AR 2345033, £ virsh edit @
graphics type='spice' JTERIMET XML B%:

44 $2975/5 | SLES 15 SP4


https://support.microsoft.com/en-us/kb/309283

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

74 XML E| QEMU &3<1T
B, £ QEMU 91T M XML SCHHESED VM Guest FTAERE A,

> virsh domxml-to-native@ qemu-argv@® SLE15.xml @

Q@ i XML AETUHY XML XA A, Guest &
® XIT QEMU/KVM BREERER, MASHRFEIRN gemu-argy
© ZEMHYE XML XfF

> sudo virsh domxml-to-native gemu-argv /etc/libvirt/gemu/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-
disk0, format=qcow2, 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 \
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-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=charserial®,id=serial0

-vnc 127.0.0.1:0 -device cirrus-vga,id=video0,bus=pci.0,addr=0x2 \
-device virtio-balloon-pci,id=balloon®,bus=pci.0,addr=0x5 -msg timestamp=on

1.5 TE5|FHERAZSR

7.5.1 SUSE Linux Enterprise 11

E7E5| B SLE 11 = @V{E, FTEELK /boot/grub/menu. Lst X4, EEFZM
OPTION=parameter, AREIIS &S,

7.5.2 SUSE Linux Enterprise 12 #1 15

BE5|SERSLE 12 1 15 = mBVE, TERBN /etc/default/grub X, &EiIL
GRUB_CMDLINE LINUX DEFAULT FFkTE, SARTERERMOPTION=parameter (¥0E
Z1E, WEAFERERNE) .

MEFEEMER grub2 BLE:

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

ARESIF RS

7.6 TEXMLECEFRIMLE

EET XML XHEIZHEI VM Guest, BIERIHATIC gemu: commandline RIEE QEMU dn
$17. B30, FFIN virtio-balloon-pci, IBTE XML EREXHRIKE (</domain>tRIZ Z )
AINIEERR:

<gemu:commandline>
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<gemu:arg value='-device'/>

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

</qemu: commandline>

7.7

FLE E MR RIFEIETTREIMWIRIRBS AN R CPU
BREER CPU, BRFITUTHRIRXLE CPU FH

AN ZER CPU

# echo 0 > /sys/devices/system/cpu/cpux/online

BR X BN CPU RS, BfE CPU EMEAM, HHRIT

# echo 1 > /sys/devices/system/cpu/cpux/online

8 BEEER

47

/8 KSM 1EINREZE (https://kernel.org/doc/ols/2009/0ls2009-pages-19-28.pdf)
linux-kvm.org KSM (http://www.linux-kvm.org/page/KSM) 2

KSM BYP9#Z3AY (https://www.kernel.org/doc/Documentation/vm/ksm.txt)

ksm - @ F linux v4 BIShSTIHEZIREHFER (https://lwn.net/Articles/329123/)
RTFSEK (http://www.espenbraastad.no/post/memory-ballooning/) <

libvirt virtio (https://wiki.libvirt.org/page/Virtio) <

BFQ (FREAFPAAFI) (https://www.kernel.org/doc/html/latest/block/bfg-

iosched.html) <
sysctl B3 (https://www.kernel.org/doc/Documentation/sysctl/kernel.txt) <
LWN FEHELZE (https://lwn.net/Articles/525459/) @

KVM / Xen 8% (http://wiki.mikejung.biz/KVM_/_Xen) &
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e Khoa Huynh 181, IBM Linux AR (http://events.linuxfoundation.org/sites/
events/files/slides/CloudOpen2013_Khoa_Huynh_v3.pdf) #

o A1ZB%L (https://git.kernel.org/cgit/linux/kernel/git/torvalds/linux.git/plain/

Documentation/admin-guide/kernel-parameters.txt)
o ATIEIE (Mel Gorman) (https://lwn.net/Articles/374424/) 2

e N1% hugetlbpage (https://www.kernel.org/doc/Documentation/vm/
hugetlbpage.txt) #
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