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FEPMEE (VMM)

4 (Host)

EILER 4
MHT I B EIMEE AR VMM (Virtual Machine Monitor)  SZER &5 K AS [/ 23 4 P e

e  Hypervisor f&7

TEXFPEA G, VMM BB R — e & ERE RS, RIS R & B Th6E,
VMM EHEEBIA YRR, BiEAEEEE, WA 10 %&%, W XEN,
VMware vSphere.

o fHEfEA
XFpRER R, WP e BNV E REE R, TE ENRE R R LS EAE
A48, 4 Linux, Windows %%, 1 FHLERERGARMLE LG YT, TRALEMILEE
J18I VMM 1A RS — IR Bh el & s T e A ER S L, VMM JEid i H
Host OS MRS 3G TR, SCELACERRS, WAZEFN 10 BEA RN, IXFhise 2 (1) iz 40
I KVM. Virtual Box %5,

KVM (Kernel-based Virtual Machine) BIJET PIRZEIRERIPL, /2 Linux i—AN P AZ AR
B, ZAEHE Linux BN —> Hypervisor. KVM 28R40 1& 1-2 fiom. KVM 24 & ok
MR AR B 4%, & T Re AR AL A B L RE 7, ELl Intel VT-x, AMD-V,
ARM virtualization extensions Z5. T WAELK 110 ZE& &L P A QEMU
FERG. A QEMU BLE W% KVM BRI [F] 58 s UL IR 540, & P #E R4t
IZATTE QEMU Fl KVM AL R L
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2 R%iEmE

A AAE openEuler Ff 223 fE AL AL ) 7 7%
2.1 B R
2.2 ELEWAL O

2.1 sIRREHZXK

1t openEuler R %2R B AE, FRARBE/TEK .

e AArch64 KEEERSEH) (2 ARMVS AL FEER)
e 2%CPU

e 4GB HINTE

e 16GB A FHM %73 [A]

2.2 ZEEMIZDE G
221 RERFE

IR
o CZAKEE yum . HCETTIES N (openEuler 1.0 & 51451 ).
o HMRMEREEH AR

RRTE

BT 24 gemu AF
# yum install -y gemu
B2 24 libvirt 41F

# yum install -y libvirt
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$IR3

Ja 31 libvirtd AR %5 .
# systemctl start libvirtd

s

(RERiZL)
KVM #3202 % S /2 openEuler M4, BERE BF sk,

222 BFRE BRI

1

BE NS H KVM ML, EIEE/devikvm Fl/sys/module/kvm ST B AE1E,
R IETRY

# 1s /dev/kvm
/dev/kvm
# 1ls /sys/module/kvm

parameters uevent

A LIRSCEAAAE, B NAZSORF KYM JERIME. 35 EIRSCHEANEAE, U R ST N %
G I RIT R KVM REAIAE, 75 B HSCRF KVM LI Linux A% .

A qemu 52 5 AT A R W] A B gemu BRPFELE S, ARl
e

# rpm -gi gemu

Name : gemu
Epoch : 10
Version : 4.0.0
Release 1

Architecture: aarch64
Install Date: Wed 24 Jul 2019 04:04:47 PM CST

Group : Unspecified

Size : 16869484

License : GPLv2 and BSD and MIT and CC-BY
Signature : (none)

Source RPM : gemu-4.0.0-1.src.rpm
Build Date : Wed 24 Jul 2019 04:03:52 PM CST
Build Host : localhost

Relocations : (not relocatable)

URL : http://www.gemu.org

Summary : QEMU is a generic and open source machine emulator and virtualizer
Description :

QEMU is a generic and open source processor emulator which achieves a good

emulation speed by using dynamic translation. QEMU has two operating modes:

* Full system emulation. In this mode, QEMU emulates a full system (for
example a PC), including a processor and various peripherials. It can be
used to launch different Operating Systems without rebooting the PC or
to debug system code.

* User mode emulation. In this mode, QEMU can launch Linux processes compiled
for one CPU on another CPU.

As QEMU requires no host kernel patches to run, it is safe and easy to use.

2020-01-18
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RESMEH 4R R 2 IR
HIE3 A libvirt 3N A7 2RI TT LA 2 libvirt BAFEEE, e
Iy
# rpm -qgi libvirt
Name : libvirt
Version 8 5:5,0
Release g i
Architecture: aarch64
Install Date: Tue 30 Jul 2019 04:56:21 PM CST
Group : Unspecified
Size : 0
License : LGPLv2+
Signature : (none)
Source RPM : libvirt-5.5.0-1l.src.rpm
Build Date : Mon 29 Jul 2019 08:14:57 PM CST
Build Host : 7le8clcel49f
Relocations : (not relocatable)
URL : https://libvirt.org/
Summary : Library providing a simple virtualization API
Description
Libvirt is a C toolkit to interact with the virtualization capabilities
of recent versions of Linux (and other OSes). The main package includes
the libvirtd server exporting the virtualization support.
S 4 EF libvirt RS R TEEKI. HIRFET “Active” HRES, SRS EBT), AL
IEE A libvirt $24E1 virsh arA4T TH, A FERIR:
# systemctl status libvirtd
e libvirtd.service - Virtualization daemon
Loaded: loaded (/usr/lib/systemd/system/libvirtd.service; enabled; vendor preset:
enabled)
Active: active (running) since Tue 2019-08-06 09:36:01 CST; 5h 12min ago
Docs: man:libvirtd(8)
https://libvirt.org
Main PID: 40754 (libvirtd)
Tasks: 20 (limit: 32768)
Memory: 198.6M
CGroup: /system.slice/libvirtd.service
—40754 /usr/sbin/libvirtd
R
2020-01-18 12
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3 HPMEEGRIERE

AESRUNTAE AT 6 ERIZ RN, IS BT Lo R ([FREW
SERRAE, ETF P R B 5L AT A RARAE

31 HERINEE
32 JEMNIE
3.3 EHHEML
3.4 TR RN
35 EHHRGLE
36 EHHIK

3.7 RS

3.1 EZIFE
3.1.1 EFERIEE

ik

HIESR TG

SE1

WG R — N, AE T O RE I Bl a8 shilE KRR EMMEL . B
WUB R A AR, % WA raw #30F gecow2 #30. qecow2 #% A4 AH EL raw #%
x, BHASHENAE, SR, Copy-On-Write. AES %5, zlib T 4a2545 1k,
B REBE I T raw A BEE . BRBSCAFIBIAE RS BT gemu-img TH, A9 LL gcow2 1%
RBAG A NB, N B BB EH IR

HE gcow2 ¥ B G U FIERAE S RN T -
‘245 gemu-img £,

# yum install -y gemu-img
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HE2 (] gemu-img T EF create iy %, BIEEG S, k8

S gemu-img create -f <imgFormat> -o <fileOption> <fileName> <diskSize>
W A
Hrp, #2805 k.

e imgFormat: Gk, HUEAN raw, gcow2 5.

e fileOption: SCAFIEDTL, HTWEBG OISR, Wi e fGimBe g e, 46,
i SR

o fileName: C{H4FK.

e diskSize: REELK/D, HATIREIBEE VISR, SCRPEANA K. M. G. T,
2R FE KiB. MiB. GiB. TiB.

filan, AR %R/ 4GB #5Ch qecow2 I8 1% S04 openEuler-
imge.qcow2, A AlE a1

$ gemu-img create -f gcow2 openEuler-image.gcow2 4G
Formatting 'openEuler-image.qgcow2', fmt=gcow2 size=4294967296 cluster size=65536

lazy refcounts=off refcount bits=16

R

1EBSRIGH A= E K/

2RI 2R A 2 (], T BT gemu-img TH,  BEUE ML GG #l A 2 1]
IR/, ABHBOTEITT .

WA HT BRI BR AL S B, R
# gemu-img info <imgFiLeName>

filtn, i) openEuler-image.qcow? &4 HAEE A3 B /MK S R EL AN R, 3844
fh 3% 2% 8] K/ 4GiB.

# gemu-img info openEuler-image.gcow?2
image: openEuler-image.gcow2
file format: gcow2
virtual size: 4.0G (4294967296 bytes)
disk size: 196K
cluster size: 65536
Format specific information:
compat: 1.1
lazy refcounts: false
refcount bits: 16

corrupt: false

BEE G R KN, A, HdimgFiLeName A4S 4FR,  “+7 F1 “-7 4
N T B IS N R RS 2 RN, AN Ky ML GL T, 3R KiB.
MiB. GiB. TiB.

# gemu-img resize <imgFiLeName> [+|-]<size>

i, K Ik openEuler-image.qcow?2 B4 AL 2 8] /N e 1] 24GiB, RBITEJE K 4GiB
FEfib B3N 20GiB, A A E BT

2020-01-18
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# gemu-img resize openEuler-image.gcow2 +20G
Image resized.
$E3 MBS ERRE TR, BB EBSURT), T

# gemu-img info <imgFilLeName>
#tn, _i& openEuler-image.qcow? BiAG A2 8] L g 2| 24GiB, 2 AEIZ TR

# gemu-img info openEuler-image.gcow?2
image: openEuler-image.qcow?2
file format: gcow2
virtual size: 24G (25769803776 bytes)
disk size: 200K
cluster size: 65536
Format specific information:
compat: 1.1
lazy refcounts: false
refcount bits: 16
corrupt: false

R

3.1.2 EZENL L%

R

RN T AL BN LA MR AT N4 I0(E, 75 ZNENLAL B M5 . KVM L
£F Linux M. Open vSwitch #5522 BB B M. Gl 3-1 fras, BRIk AN
CREML > BIUMEEE  -> Linux MAFEL Open vSwitch W -> #IBERK 7. B K
M, BT R UALEC B RN R 1240, D9 AL A P e a2 i FOL X 4% 1) e

AT HFEE Linux PWIEAT Open vSwitch MR 512, (B IULIERE R 2%, el
DURR 48 175 100 28 P45 I AR () S 28
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3 P AE L A SR

Es-1 Eilpss i

FHRIERS

EEHA# EEHAA2 EERLHL3

! ! !

EEEL RO 25 FEEL 45 EEHAMIZE
vNetl vINet? vINet3

! ! I

LinuxP#F 5 Open vSwitch[HF
fil4n b0

I

WER-R
eth0

I

poa%s

#£32 Linux M

T
2% bridge-utils 4.

PAYIEE R eth0 285 21 Linux M bro fU#EE B, F52 Linux MIFFRIERAE D BRI

Linux MM &8 bretl TR R, HXTMN 23404 bridge-utils, 232 h:

# yum install -y bridge-utils

BRI bro.
# bretl addbr bro
B eth0 48 € 2 Linux M.

# brctl addif br0 eth0

eth0 5MMrER S, AHFE IP Hilk, % eth0 A IP #% &y 0.0.0.0.

# ifconfig eth0 0.0.0.0

BWE bro B IP ik,

2020-01-18
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o UNHH DHCP Ik452%, mLLEL dhclient ¥ & 204 IP ik,
# dhclient br0

o R DHCP RS- 4%, 45 brO BLEFHAS IP, Hlun B 54 IP 4 192.168.1.2, F
W HL K 255.255.255.0.

# ifconfig br0 192.168.1.2 netmask 255.255.255.0

s

&3 Open vSwitch [

Open vSwitch M4, HAF(EREN B sitbgnHEGe /7. #% Open vSwitch MIMF s £ 23
W& L L, X B AR A .

—. %% Open vSwitch ¢4
{1 FH Open vSwitch #2424, 752223 Open vSwitch % 4% i 446 H A
‘%% Open vSwitch 2044,

# yum install -y openvswitch-kmod
# yum install -y openvswitch

J& 5l Open vSwitch il %5 .

# systemctl start openvswitch

R

=\ BHARER BRI

fifiih Open vSwitch 2412 522 Y), 7 EATE openvswitch-kmod #1 openvswitch X
PAAN LA TS 22 R )

fifiik openvswitch-kmod ZHF 2 5 2 p . & 238, n DAE B EARE R,
AR AT

# rpm -qi openvswitch-kmod

Name : openvswitch-kmod
Version : 2.11.1
Release : 1.0e3

Architecture: aarcho64
Install Date: Thu 15 Aug 2019 05:07:49 PM CST

Group : System Environment/Daemons

Size : 15766774

License : GPLv2

Signature : (none)

Source RPM : openvswitch-kmod-2.11.1-1.0e3.src.rpm

Build Date : Thu 08 Aug 2019 04:33:08 PM CST

Build Host : armbuildlObl75b113b44

Relocations : (not relocatable)

Vendor : OpenSource Security Ralf Spenneberg <ralf@os-s.net>
URL : http://www.openvswitch.org/

Summary : Open vSwitch Kernel Modules

Description :

Open vSwitch provides standard network bridging functions augmented with

2020-01-18
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support for the OpenFlow protocol for remote per-flow control of

traffic. This package contains the kernel modules.

S 2 ik openvswitch L4 E 5 23 T . A 22T, W UUE BB EMHRER, mA Al
EIRTA/ I

# rpm -gi openvswitch

Name : openvswitch
Version : 2.11.1
Release g 1

Architecture: aarcho64
Install Date: Thu 15 Aug 2019 05:08:35 PM CST

Group : System Environment/Daemons
Size : 6051185

License : ASL 2.0

Signature : (none)

Source RPM : openvswitch-2.11.1-1.src.rpm

Build Date : Thu 08 Aug 2019 05:24:46 PM CST
Build Host : armbuildlO0b247b121b105

Relocations : (not relocatable)

Vendor : Nicira, Inc.

URL : http://www.openvswitch.org/

Summary : Open vSwitch daemon/database/utilities
Description

Open vSwitch provides standard network bridging functions and
support for the OpenFlow protocol for remote per-flow control of

traffic.

$£I8 3 F Open vSwitch RS54 75 8 BT . EEE&%L? “Active” IRE, VLA E 3K
Iy, AJLAIEH A Open vSwitch $2 it A 247 TH, M B Ru T

# systemctl status openvswitch
® openvswitch.service - LSB: Open vSwitch switch
Loaded: loaded (/etc/rc.d/init.d/openvswitch; generated)
Active: active (running) since Sat 2019-08-17 09:47:14 CST; 4min 39s ago
Docs: man:systemd-sysv-generator (8)
Process: 54554 ExecStart=/etc/rc.d/init.d/openvswitch start (code=exited,
status=0/SUCCESS)
Tasks: 4 (limit: 9830)
Memory: 22.0M
CGroup: /system.slice/openvswitch.service

F—54580 ovsdb-server: monitoring pid 54581 (healthy)

[-54581 ovsdb-server /etc/openvswitch/conf.db -vconsole:emer -vsyslog:err
-vfile:info --remote=punix:/var/run/openvswitch/db.sock --private-
key=db:0Open vSwitch, SSL,private key --certificate>

F—54602 ovs-vswitchd: monitoring pid 54603 (healthy)

L 54603 ovs-vswitchd unix:/var/run/openvswitch/db.sock -vconsole:emer -
vsyslog:err -vfile:info --mlockall --no-chdir --log-file=/var/log/openvswitch/ovs-
vswitchd.log --pidfile=/var/run/open>

-

=. ## Open vSwitch M#HF
PAEI% Open vSwitch — Z M4 bro i, 238 ET7 %
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8% Open vSwitch P#5 brO.

# ovs-vsctl add-br bro0

HP N K eth0 ¥ N bro.

# ovs-vsctl add-port br0 eth0

eth0 5 MIMFER: G, AFTFZE IP bk, K eth0 (1 IP %4 0.0.0.0.
# ifconfig eth0 0.0.0.0

74 OVS M#fr br0 73 IP.

o IR DHCP fikd5+s, W LLE dhclient & SZS IP Mk,

# dhclient br0
o LN DHCP RS-2%, 45 brO BLE &4 1P, i1 192.168.1.2,

# ifconfig br0 192.168.1.2

TR

3.1.3 4% UEFI 5| ST A% EDK I

X
i
3
7

25— (a4 1 UEFI (Unified Extensible Firmware Interface) & —fh4> 2k
8 hevE, ATILER. 51 SEBIERZEN A, £&1%&4% BIOS —MEBRTE.
EDK Il & —E52H T UEFI A e RS, Rk, @%FH EDK I T HE
£, @i UEFI f77 2B S, M8 H EDK I 1B 7 24 B LS 8h 2 1 22 5060
AL, A4 EDK 2235 77335

2245 T HAL EDK I (3R E DRI T

P 23 edk HAE, mAWT:
# yum install -y edk2-aarch64

B2 Al edk ARG LN, wRUT:
# rpm -qgi edk2-aarché64
# edk AT 2B R, A ME A
# rpm -gi edk2-aarch64
Name : edk2-aarch64
Version : 20180815gitcb5£f4£f45ce
Release : 1.oe3
Architecture: noarch
Install Date: Mon 22 Jul 2019 04:52:33 PM CST
Group : Applications/Emulators
R
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3.2 ML E

3.2.1 BENE

ik

EABEN

Libvirt THRH XML # U SCAFiR — A RSN, B8 B4R, CPUL
7 WidE. PR BbR. BESERE. A DUE S B, 0 REALEEAT
Ho AENHXMLEE RN TTRNE L 7T RN E .

FEAIHL XML FE & 14 PL domain AR JGE, domain AR TCR P E & Z AN HAh LR . XML
Bt & SO R e R AT LA T N B M AE A, T DLV R R R R AL E B, R
— LR MIANIA & P Ad FH 254 20 I

XML FC B SR AR AR, Hor label /AR BARPR%E 44, attribute fURJE 1, value
RERYEAE, 5 ZARYE SLFR s DB el

<domain type='kvm'>

<name>VMName</name>

<memory attribute='value'>8</memory>

<vcpu>4</vcpu>

<os>
<label attribute='value' attribute='value'>
</label>

</os>

<label attribute='value' attribute='value'>

</label>

</domain>

Bz —MRICE A domain 1) XML L B S

S FAREE name,  HRAEE i 44 B0 45 e ME— A REFUILA4 5
W B R4 CPU B ALL N 4755 R4 BT

B B R LB

a. MEMAERE.

b. FLEMLBEE.

c. BLEAMBELLL.

d. AcE RARSEIMT .

5. {17 XML it B S

A w Do
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L 7 Wiilatilce DEC
3.2.2 ML
RS

A2 ML domain R 7T 3R MR S A4 FR A BC 2

TLENA
e domain: EFINL XML BCE R TER, HTEE ST HEINLE hypervisor [
A,
J@ I type: FERMLH domain fU2EL . openEuler FEAML & AR Y kvme
® name: FEWMLAFK.
BN FRA— AT/ H, F—NEVERERVIZRAREESR, BRIV FR N
I Bk “_7 =70 97 Al ARSI RS, BERNLA
AT 64 NFEFF.
it & <45
B, REHLAZFR N openEuler R & 1 F
<domain type='kvm'>
<name>openEuler</name>
</domain>
3.2.3 [E#l CPU FEM A TE
B
AT A, CPU IR A 77 1) 5 P &
TLEITA

e vcpu: FEFULEEZSHIANEL.
e memory: KEHLNAERIR/N,
JEME unit: FRENIERAL, JBMEE SR KIB (210 1), MIB (220 #41), GiB
(230 35), TiB (240 #7%) 4,
e cpu: EIUbEEESEEA.
J& % mode: FTIRRERL CPU 5K, JEPE(H host-passthrough s KL CPU (14244
A EVLORRF—E
FILE topology: JGZE cpu [T ILER, A THIAEI CPU B Hh 2t
- FJGE topology HJE 1 socket. cores. threads 737tk T EIINLEA £ /b4
cpu socket, HEAN cpu socket & 2 AN EERAZ Oy (core), FEAMAEFEZER L
HAZ /DAL (thread), JEVEE N IEREE H —# 1R T EHL CPU 1)
ML
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=N

B, FHE4l CPU MOk 4, AbFEFE A host-passthrough, FE ML 774 8GiB, 4 > CPU
SIARTER N CPU socket 1, HASCFRELFEMBCE W T -

<domain type='kvm'>

<vcpu>4</vcpu>
<memory unit='GiB'>8</memory>
<cpu mode='host-passthrough'>
<topology sockets='2' cores='2' threads='1'/>
</cpu>

</domain>

3.24 BREEMIEE

HEAUNL XML BC B SO devices ST R B REMBL %, WIRFMEBRE . MERE. &
2y BUAREE, AT I RE UL B A T C

3.24.1 FEEE
1A

XML BCESCAF R ARG B A7 B 5 (5 2, BAEHE. BEEE. JCE Al I LAY
ERBEER, AN AR B E TS,

XML B B S48 disk 7o R B AR &%, disk & W@ 3-1 Fis, &7t
KM TICRBMEINER 3-2 Fir.

#<3-1 TE disk WEREM

T | B aX BHERESX

=

disk | type o€ Jaim g | block: Hiks
e file: SCAFi%&

dir: HxHE

device | f5x 22U ERL | disk: BAEE (BRI

cdrom: %

#*3-2 & disk WERFTREREMIA

FrE | FRHEEX B MERR
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RERUEF F HE R 3 AR R TR
FE FRLEEX B4R AR
source fa e Jaum ATt | file: XFNV file 2R, (E XS R ST 58 & IR 2 %42
P, 5 disk 78| gev: w7 block KA, AR EHL B & 55 AR
= EME Wiz
“ope” IER | s g dir A, R H 5 A B B
driver ¥8 8 FFimIREN 1 | type: WERLAEISRAY, WHEA “raw” Al
YIS R “geow2” , THE L source IR A —EL.
i0: WiEL 10 #H38, CHF “native” il “threads” i%
T
cache: Ri%ELMY cache #ix, F[IETNA “none” .
“writethrough” . “writeback” . “directsync” %5,
iothread: & & NHEEL BT 10 ZFE
target TR RN E | dev: JREHIFLRIZH K& HFR, 401 SCSI. SATA.
ML B A% | USB 2RI L2k 5 F im &SI h sd[a-p], IDE S8R5t 4%
% AL A 44 231508 hd[a-d] .
bus: F&EMIA SR, H WA “scsi” .
“ushb” . “sata” . “virtio” ZEAY,
boot FRoRIREELTT LA | order: 38 SE WAL 8 BN -
1E M A s AE
readonly | KIRfiHEHA R
SR, WIELWN
AT DL R
pUze, EEY
Pt R R
it & 7~ 151

%0 3.1 MER AN SRR BB INBL B AE S, ATBMEA A XML e &30

B, B B R AR

BN, ZosBIONEMNLECE 7 A 10 2e88, — DRSS — O, B
10 ZeFE > B4y BRILAL B o IR W& )5 i /1 50 qoow2 #63K,  HAg A il

e R B .

<domain type='kvm'>

<iothreads>2</iothreads>

<devices>

<disk type='file' device='disk'>

<driver name='gemu' type='gcow2'

cache="none' io='native' iothread="1"/>

<source file='/mnt/openEuler-image.qgcow2'/>

<target dev='vda' bus='virtio'/>
<boot order='1l'/>
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</disk>

<disk type='file' device='cdrom'>
<driver name='gemu' type='raw' cache='none' io='native'/>
<source file='/mnt/openEuler-dvd.iso'/>

<target dev='sdb' bus='scsi'/>

<readonly/>
<boot order='2"'/>
</disk>
</devices>
</domain>
3.2.4.2 MK &
LA

XML e & SO AT DARC B R L 45 152 %%, A5 ethernet #5X. bridge 530, vhostuser £
&, RTNHBIIN R & IS %,

XML Be & SR e 3R “interface”, BT “type” FRon LN -RIHIE, WTIEM
{5 “ethernet”. “bridge”. “vhostuser” %%, FILL “bridge” #ExCm Ul 4= A28
HFJuz LA R JE P

#%3-3 bridge X EMMFERFTE

FrE | FREEX BIERE X

mac FEPL-F ) mac | address: f&iE mac Huihlk, BEAEE, 2HZIAK.
ik

target Jaum AR 4 | dev: GIEER) G tap BRI SR

source fREREAM RS | bridge: 5 bridge BB AL, ENMIHF A4 TR

Uity
boot FoRMEM AT LA | order: 85 WK 1) BhITF .
1ENIZRE IR 5
model PR MR | type:  bridge xR 38 A virtio,
B it
virtualpor | 3 12578 type: i H OVS M, 72 E N openvswitch.

t

driver | JEuUREIAA | name: UKBHAFR, MEHEA vhost,
queues: MR & PAFIEL.
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fig & <45
o JRME 3.1.2 MEREIINLIN A T Linux MHF bro J5, LB — MHFELE bro I E
) virtio 8 BN R 8 2%, ST XML L E 2R -

<domain type='kvm'>

<devices>
<interface type='bridge'>
<source bridge='br0'/>
<model type='virtio'/>

</interface>

</devices>

</domain>
o NSRRI 3.1.2 MERBINLINGAIE T OVS WM, FiE —A 558 vhost 3K
g, HEABVUABAFIR virtio B2 R 5% .

<domain type='kvm'>

<devices>
<interface type='bridge'>
<source bridge='br0'/>
<virtualport type='openvswitch'/>
<model type='virtio'/>
<driver name='vhost' queues='4"'/>

</interface>

</devices>

</domain>

3.24.3 BE&RLE

BE AR
SRR AL EAS TR Z 83T (5 BB S B . A5 A8 75 B B X N ) e 2
b, BANRKE S AN (BTt 2 address 7558 ), B ELZR LR 52
5H AR B s b AN BSOS BAC . W LR & B2 ISA B2k, PCI 2k, USB
M. SCSI M2k, PCle M2k,
PCle &2t — Ml BRI p 2 by, B LU Ry B, Bz i 2 i 35 ek, 1X
H DL PCle S 2 NI anf] N B FUNLEC B S 240 30
(11 %88
BEWELE A B, SR E B R R A e, TR A Libvirt & 3 4 i B g
BERE.
TTENR

7E Libvirt () XML BCE 1, BNl cE (EH controller St R R R) AT ARR—A
MR, ARIEEINZER AT, — AN gs Eal s ] DU — A el AN 28 el ik
%o XENHEHBEEMTITE.

controller: #=#l3tER, Rrn—NELk.
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o B type: AR LIRIENE, FoRELLEM, HHEBU{EA “pci”. “usb”. “scsi”.

» [

“virtio-serial 7. “fdc”. “ccid”,

o B index: iEHARLIEEM, KRIEHIZSIIEL “bus” 45 (w5 M 0 FFER),
] PA7EHEE G R “address” oA .

o &M model: EHIZSMEENE, RoniEhlgs AR, HalikEmE 5E g
U “type” HMEAHZE, XNKRMLE ES WE 3-4.

®  TJUE address: AL IS 4518 B FLAE B 2 X 2% 4 AT B .

- JETE type: WAAHIMESEAL
type KEAUAH],

g ki 2 W 3-5.
®  TJCEK model: FEH|#E BAKT S HIA4 K.

~ @M name: 5EEHI8 BAATS I FK, FAAIGE controller ) JE M model
XN o

W HBUESE “pci”. “usb”. “drive”. address [¥]

b ) JE AN ], HH type JBMEAE A HZEUE T address

#<3-4 controller B type & FEVEFN model BUYEXTRZ K H

type B | model B141E [k

&

pCi pcie-root PCle AR5 i, WK PCle 13 & ol d% il 2%
pcie-root-port R slot, 7] LAEEEL PCle 545 Blids il 4%
pcie-to-pci-bridge PCle ¥ PCI #friztil 2%, wH:# PCl %%

ush ehci USB 2.0 f%ffil#%, W H:3 USB 2.0 B4
nec-xhci USB 3.0 il %, RI4:#, USB 3.0 B4

scsi virtio-scsi virtio 287 SCSI ¥l #%, 7 LE#RE 4,

WAL, JedsE
virtio-serial | virtio-serial virtio ZE7Y B SIS, ISR ks, W

pty £ [

%%3-5 address TTEANEEEZFLXAE TRIE MR

bk, FoRiZik
HAE PCl S 26
s E e A DA
B

KA type | X it Bz ik B 14
BMHE
pci k27K PCI domain: PCl &£ K15

bus: PCl %41 bus 5
slot: PCI ¥##%1 device 5
function: PCI %4/ function 5

multifunction: controller JCZE A%, EHEITRE
multifunction T fE
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RERALH P HE R 3 FH PRI R AR Y
KA type | &YX St Bz ik B
EBMHE
ush HihlEK7 % USB | bus: USB %411 bus 5

b, FoREB ort: USB %1 port 5
#KAE USB sgkrh P P

I E .

drive MBI APt B | controller: 85 TRl 5
%ﬁégf%ﬁﬁﬁ bus: %44 ) channel 5
5 &/Hgggg target: f7fifii#% target 5
HALE . unit: fEfE B lun 5

BLE R~

ZonBZs H— PCle M HI3RIMEER) . PCle ARF 4 (BUS0) TFH:# T =4 PCle-
Root-Port #5128 . % —> PCle-Root-Port #%#i|2% (BUS 1) JFJ& 1 multifunction I,
FHAEH T H:4— PCle-to-PCl-bridge #& il 2%, JEA T —> PCI &2k (BUS3), % PCI
M EHEE T —A virtio-serial A& F1—A4~ USB 2.0 #=#i|#8 . 55—/ PCle-Root-Port =
H#s (BUS2) FH:# T —4 SCSI #=#i#%. 5= PCle-Root-Port 5% (BUS0)
THH A%, ENEWT:

<domain type='kvm'>

<devices>

<controller type='pci' index='0' model='pcie-root'/>
<controller type='pci' index='l' model='pcie-root-port'>

<address type='pci' domain='0x0000"' bus='0x00' slot='0x01' function='0x0'

multifunction='on"'/>

</controller>
<controller type='pci' index='2' model='pcie-root-port'>

<address type='pci' domain='0x0000' bus='0x00' slot='0x01' function='0x1"'/>
</controller>
<controller type='pci' index='3' model='pcie-to-pci-bridge'>

<model name='pcie-pci-bridge'/>

<address type='pci' domain='0x0000' bus='0x01"'" slot='0x00' function='0x0"'/>
</controller>
<controller type='pci' index='4' model='pcie-root-port'>

<address type='pci' domain='0x0000' bus='0x00' slot='0x01' function='0x2"'/>
</controller>
<controller type='scsi' index='0' model='virtio-scsi'>

<address type='pci' domain='0x0000' bus='0x02' slot='0x00' function='0x0"'/>
</controller>
<controller type='virtio-serial' index='0'>

<address type='pci' domain='0x0000' bus='0x03' slot='0x02' function='0x0"'/>
</controller>
<controller type='usb' index='0' model='ehci'>

<address type='pci' domain='0x0000' bus='0x03' slot='0x01' function='0x0"'/>
</controller>
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</devices>
</domain>
3244 HEERE®
HEIA
BRAFAEE A5 IS BE& A, XML BC & SO 75 B — e At MR % %, AT 4H
XL AL E ik
TTENR
o serial: HHO®&
JEME type: HTHed L2688, H B MHAE N pty. tep. pipe. file.
e video: AU
JEME type: WK, W H B MHAEA virtio.
FIUE model: video 1T Iuk, H TR EGAKR G,
e input: HtiEes
JEME type: fREHH &R, W HEMEE N tabe. keyboard, 4373 s H H 15 &
NE T B,
JEME bus: IEEFHIFM AL, HHBEMEME N USB.
e emulator: FRILASN AR
e graphics: EIE#%&
JEME type: fREEIER &R, HHJEMMEN vne,
JEM listen: 8 &MU HT 1P Huhk,
it & 7~ 151

B, 78 N EE, BE T RN R, pty & 0. virtio SEAR B4
USB 574, USB # 4% PL K& VNC B % .

(MERTY
graphics #9 type B2 & % VNC BF, AL E &1+ passwd, BP4E Fl VNC & it ay %40,

<domain type='kvm'>

<devices>
<emulator>/usr/libexec/gemu-kvm</emulator>
<console type='pty'/>
<video>
<model type='virtio'/>
</video>
<input type='tablet' bus='usb'/>
<input type='keyboard' bus='usb'/>
<graphics type='vnc' listen='0.0.0.0"' passwd='n8VfjbFK'/>

</devices>
</domain>
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3.2.5 Hith= AL EIn

ik

=N

R R G RPN A, XML BCE SO T O E — e o R, A a4z tese
RHECE T

o os: EXEMHEINSH

TIUE type: TRERMHLIER, JBME: arch KonZEM2EAY, 11 aarch64, BT
machine 7 RN A 202878, U aarch64 Z5#)fEH “virt-4.07 3551,

TILE loader: FEnEkE M , WikidE EDK #2451 EFI S0, JE 14 readonly 2
TRAET A R, (N “yes” B “no”, J@TE type Fow loader (KA, W)
fH “rom”. “pflash”,

FIUE nvram: 87E nvram AR, T AE#E EFL B EIACE .

e features: Hypervisor CR¢4# il —L8 ML CPU/machine FIRFIE:, 1 ve 2% FRIRE 2E
FZ10 “acpi”, ARM AbFEERTHE GICV3 Hr bzl #4555 .

e jothreads: 5:E iothread %t&, nJLAM T-hnig /7t e & 1 RE
e on_poweroff: LG I REURI I o
e on_reboot: FEFLIMILE T I RAHIBNE .
e on_crash: REFUNLAR I REUKI BN o
e clock: SRH MM EPETY,
J&TE offset: 1 B RIS Bi 1 F2DRA, FERMEA “localtime”. “utc”.

“timezone”. “variable” 2%,

FEFUNLIKIZEA N aarch64 4544, {6 F virt-4.0 5540, IR UEFI & 20 1 AL B
e

<domain type='kvm'>

<os>
<type arch='aarch64' machine='virt-4.0'>hvm</type>
<loader readonly='yes' type='pflash'>/usr/share/edk2/aarch64/QEMU EFI-
pflash.raw</loader>
<nvram>/var/lib/libvirt/gemu/nvram/openEulerVM. fd</nvram>
</os>

</domain>
HEIHLECE ACPI F1 GIC V3 o thrdas i 2844k .

<features>

<acpi/>

<gic version='3"'/>
</features>
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NEEAUMLECE P iothread, FH T k77 it ¥ & ke
<iothreads>2</iothreads>
RGPS, B S R AL -
<on_poweroff>destroy</on poweroff>
REPUHLEE FE T, B S B AL .
<on_reboot>restart</on_reboot>
FEFAALT T, B S SR AL .
<on_crash>restart</on crash>

SR “ute” MR 5.

<clock offset='"utc'/>

3.2.6 XML fic & M 7~ 15!

R
A2 PN EA I RERINL XML B & SR, R 5%.

= —
—AME AT XML BLE S, SRR

<domain type='kvm'>
<name>openEulerVM</name>
<memory unit='GiB'>8</memory>
<vcpu>4</vcpu>
<os>

<type arch='aarch64' machine='virt-4.0'>hvm</type>

<loader readonly='yes' type='pflash'>/usr/share/edk2/aarch64/QEMU EFI-

pflash.raw</loader>

<nvram>/var/lib/libvirt/gemu/nvram/openEulerVM. fd</nvram>

</os>
<features>
<acpi/>
<gic version='3"'/>
</features>
<cpu mode='host-passthrough'>
<topology sockets='2' cores='2' threads='1l'/>
</cpu>
<iothreads>1</iothreads>
<clock offset='utc'/>
<on poweroff>destroy</on poweroff>
<on_reboot>restart</on reboot>
<on crash>restart</on crash>
<devices>
<emulator>/usr/libexec/gemu-kvm</emulator>
<disk type='file' device='disk'>
<driver name='gemu' type='qcow2' iothread="1"/>

<source file='/mnt/openEuler-image.qgcow2'/>
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<target dev='vda' bus='virtio'/>
<boot order='1l'/>
</disk>
<disk type='file' device='cdrom'>
<driver name='gemu' type='raw'/>
<source file='/mnt/openEuler-1.0-aarch64-dvd.iso'/>
<readonly/>
<target dev='sdb' bus='scsi'/>
<boot order='2"'/>
</disk>
<interface type='bridge'>
<source bridge='br0'/>
<model type='virtio'/>
</interface>
<console type='pty'/>
<video>
<model type='virtio'/>
</video>
<controller type='scsi' index='0' model='virtio-scsi'/>
<controller type='usb' model='ehci'/>
<input type='tablet' bus='usb'/>
<input type='keyboard' bus='usb'/>
<graphics type='vnc' listen='0.0.0.0"' passwd='n8VfjbFK'/>
</devices>

</domain>

—MUEHEATTR LE L ITT R XML o &, HECE R

<domain type='kvm'>
<name>openEulerVM</name>
<memory unit='GiB'>8</memory>
<vcpu>4</vcpu>
<os>
<type arch='aarch64' machine='virt-4.0'>hvm</type>
<loader readonly='yes' type='pflash'>/usr/share/edk2/aarch64/QEMU EFI-
pflash.raw</loader>
<nvram>/var/lib/libvirt/gemu/nvram/openEulerVM. fd</nvram>
</os>
<features>
<acpi/>
<gic version='3"'/>
</features>
<cpu mode='host-passthrough'>
<topology sockets='2' cores='2' threads='1l'/>
</cpu>
<iothreads>1</iothreads>
<clock offset='utc'/>
<on_poweroff>destroy</on poweroff>
<on_reboot>restart</on_reboot>
<on_crash>restart</on_crash>
<devices>
<emulator>/usr/libexec/gemu-kvm</emulator>
<disk type='file' device='disk'>
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<driver name='gemu'

type='qgcow2' iothread="1"/>

<source file='/mnt/openEuler-image.qgcow2'/>

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

<boot order='l'/>
</disk>

<disk type='file' device='cdrom'>

<driver name='gemu'

type="'raw'/>

<source file='/mnt/openEuler-1.0-aarch64-dvd.iso'/>

<readonly/>

<target dev='sdb' bus='scsi'/>

<boot order='2"'/>
</disk>

<controller type='pci' index='0' model='pcie-root'/>

<controller type='pci'
<address type='pci'
multifunction='on'/>
</controller>
<controller type='pci'
<address type='pci'
</controller>

<controller type='pci'

index='1"' model='pcie-root-port'>
domain='0x0000"' bus='0x00"' slot='0x01"

index='2"' model='pcie-root-port'>
domain='0x0000"' bus='0x00"' slot='0x01"

index='3" model='pcie-to-pci-bridge'>

<model name='pcie-pci-bridge'/>

<address type='pci'
</controller>
<controller type='pci'

<address type='pci'
</controller>
<controller type='scsi'

<address type='pci'
</controller>

domain='0x0000"' bus='0x01"'" slot='0x00"

index='4"' model='pcie-root-port'>
domain='0x0000"' bus='0x00"' slot='0x01"

index='0"' model='virtio-scsi'>
domain='0x0000"' bus='0x02"' slot='0x00"

<controller type='virtio-serial' index='0'>

<address type='pci'
</controller>
<controller type='usb'

<address type='pci'
</controller>

domain='0x0000" bus='0x03"' slot='0x02"

index='0' model='ehci'>
domain='0x0000"' bus='0x03"' slot='0x01"

<interface type='bridge'>

<source bridge="'br0'

<model type='virtio'

</interface>
<console type='pty'/>

<video>

/>
/>

<model type='virtio'/>

</video>

<input type='tablet' bus='usb'/>

<input type='keyboard'

bus='usb'/>

<graphics type='vnc' listen='0.0.0.0"' passwd='n8VfjbFK'/>

</devices>
</domain>

function="0x0"

function='0x1"/>

function="'0x0"'/>

function="'0x2"'/>

function='0x0"/>

function="'0x0"'/>

function="'0x0"'/>
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3.3 ETERERAHN
3.3.1 [EHUH 4 a5 A HA

3.3.1.1 BMANE

N T AR IR DR, RS, P 5 2 B A B UL AT/ 2 RE AL
A i L R P S AR, AR RANLANE . AR INRRSE, 15 A
HE AL

HEAML L Z AT JLAIRE -

ik
FEAUHUVRZS
WIS

A€ X (undefined): FERIWLA E LERAIEE, B libvirt YN IZERNIAELE.
KHPIRFE Cshut off): BIIWLEEH w SUERIZIT, BUE BIUNLHEZ L.

B47H (running): EWWLAL T IBITIRES .

215 (paused): ERWNLSITHEERS, HZIPREPWIRS RAAENAZF, TRUKE
FIBATIRAS

frfF (saved): HE{F (paused) AIRAFAL, HIsTIRESHARAFERF ANELEME T
W, AT DR E BB ATIRES

A Ccrashed): 2 T W R R SEUR WL, ATIRE 2SR E.

HEAUMUAS [FARZS 2 18] T DA O FE e, (ELA 2 A2 — € MU o REAUNLAS RS 22 18] (1 5%
Bow RN 3-2 R .
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REAME S 1 P 3 P AE L A SR

[B13-2 RESEEIRE

(R 7 (saved)

& W (undefined)

shutdown I

restore

define

d
Hncetne resume %{: aused)

start

Wsmm
\ cras
destro
BHim(crashed)

7E Libvirt #, 5 BN EE B R ML BIFR S — > “domain”, HAHAR T EHINLI CPU.
WAE. BB AR &S SMRIENRERS R, £RH—NENL, 9 domain B
FHME—ARiR, @ ERNIZ P Name. UUID. Id %R, WA iES W#E 3-6. fERE
LA A BB TE),  m DLE sk AN LR RO e AL T ER A

h

FEAURARIR

%%3-6 domain FRriRER

Frif aX
Name REFUALA TR
uuID I8 FH ME— 1R S
Id MEAUHLIZ AT AR
AR
& AR S 69 B BAHL T B ARIR

(RERITY):]
38 4T virsh 4434 AL Id #= UUID, #7455 N 3.3.3 BBz & H N E.
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3312 4SS

LA
F P ar LS R virsh iy 4 T BB AEar A . A1 /28 A o 5 I AE G i 2 LU R
SHAEA
RIS
o PUATIBIWNLA A BIERAE 2 00, 75 EE W BN LIRAS DU e ol DARAT X RLERAE
RS Z A REARFEH R RIES N “3.3.1.1 BIENH” HI RS,
o HEEMABIR.
o ERUFEIIANL XML e B L.
&> A1 EA
F P ar LS R virsh iy &8 8 BN Gy 3, A 20
virsh <operate> <obj> <options>
S LWF
e operate: EHEINLA A E BN RIS, BlAGIE. 5. B35
e obj: WMAERIMEXNG, WiEETHERIER B
e options: AL, ZSHATIL.
REAUMLAE 7y JE B % 2 WIER 3-7 B HoHR VMInstanse AR FR . KEFUAL ID
B UL UUID, XMLFile /& H UL XML Bt B S0, DumpFile s Sct:, 5 YR
BRI B
=37 BN E B EAE IR
virsh define <XMLFile> | & FFAAEINL, € X585 LA T S HPIRE,
RN A 1E A —1 domian sS4
virsh create <XMLFile> | @I — /MG PEREIINL, AU MR BELALAL TH8 171k
virsh start <VMlnstanse> | = zhEHHL
virsh shutdown KHEMNL. JEBERMICHLRE, & N R AT 8
<VMlInstanse> o 5 A
virsh destory 55 11 O A R AEL L
<VMlInstanse>
virsh reboot 5 REIL
<VMInstanse>
virsh save AU L IS AT IR A e il 3 S
<VMInstanse>
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3.3.1.3 /=13l

i &N

<DumpFile>

virsh restore <DumpFile> | Mg AUHLRZS it SCPE P KB LA

virsh suspend T BALIZAT, AR T pasued RE
<VMlInstanse>

virsh resume WABKEBL, HHAL T paused IR0 HERLULIR S B1IE 7R
<VMlInstanse> &

virsh undefine BB AT, HEANLE fr B RS, Rk
<VMinstanse> AL Ak

AR 45 DAL AS i B 0 B S iy KR 1

B AL
FERL XML B & SN openEulerVM.xml, 4 Al ] B U0 F

# virsh define openEulerVM.xml

Domain openEulerVM defined from openEulerVM.xml

Ja B AL
JA BN RN openEulerVM I REFUNL, Ar AR EU1F .

# virsh start openEulerVM

Domain openEulerVM started

3 AL
5 4 FRA openEulerVM [ RERIML, A& ATELE L1

# virsh reboot openEulerVM

Domain openEulerVM is being rebooted

K AL
KM% FR) openEulerVM [FIREAINL, A4 Fl L2 41

# virsh shutdown openEulerVM

Domain openEulerVM is being shutdown

B SRR AL

- EEINUS B R nvram SO, AHSORRMLAT U0
# virsh undefine <VMInstanse>

- EHERNUSINEA T nvram SO, BB E ML 248 5E nvram AL R 5
W, AT R
# virsh undefine <VMInstanse> <strategy>
Horp<strategy> A48 SEAUNLI FE0E,  ATHUE
—-nvram: 8555 READUTL IR [E]ESE I B3 HCRE 2 B nvram SCA: o
--keep-nvram: H4SEIUNL, (HLREE FLXS R nvram SO
B, MIBR AL openEulerVM S H: nvram SO, iy & ARG ATF
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# virsh undefine openEulerVM --nvram

Domain openEulerVM has been undefined

3.3.2 HELRIEEMNEL E

ik

BRIESR

SE1

&

NN

N

58

i

N

8

B

B

1 H~ [6})

HEMHLBIE 2 Ja P aT MBSO NLI R BB R, FONELBBUENLIACE . f£41E
CRECE LV, BT RSN B 2 s AL, RN BB R 3R AL

BB LD B iy 4% R
virsh edit <VMInstance>

virsh edit #r4-# it 448 “domain” %R XML B & SCEE, 58 ot R B 1 58T .
virsh edit {5 vi F2 P E MBI ISR aE S, Al DLEd B SOAE A& “EDITOR” B
“VISUAL” ¥58Edmias2 . virsh edit BRIALSGAEH “VISUAL” FA$5A0 & 45 5 15
PN L

(ATi%) W E virsh edit iy 2 HI4R4E 254 vim.
# export VISUAL=vim

14 i virsh edit 37 B2 FIHL 42 FR A openEulerVM X B f XML it & S04
# virsh edit openEulerVM

(EREEPYIN -
TRAF REAUHLIC B FIR Y
A R AU LA P B A U AL

# virsh reboot openEulerVM

e

3.33 EMEMNIER

ik
B G BB R e H f R E R ILE R, libvirt 3RO T B AT
THMATEREMIHRE S RENGMRHLIMEHTE, (T8 ORI
HEAUMLA) 25

ARSI
B RELE B2
o libvirtd ik %54t T 47 R% .
o AT ATHRARTR EANAE B AR .
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EiEHN EHWEDIIER

o Hiff FAHL_EAL THB AT MBS IR K AU S22
# virsh list
Blan, NRELR AT B EAFEAE 3 GRS, e openEulerVMO1,
openEulerVMO02 4t Ti217K#, openEulerVMO3 4T {5 IR %
Id Name State
39 openEulervVMO1l running
40 openEulervVM02 running
69 openEulerVM03 paused
o Hifj BN ECOLE XMPTA EUNE SR,
# virsh list --all
B, FRENEISETEN LE T 4 BN P ERIAL openEulerVMOL
Wb T IZ1TIRAS, openEulerVMO2 4T B 15IR%S, openEulerVMO3 Fi
openEulerVMO04 AT LR 2 .
Id Name State
39 openEulervVMO1l running
69 openEulervVM02 paused
= openEulerVM03 shut off
= openEulerVM04 shut off
EHEMINERER

Libvirt AL7F3R 4 17— H & EAHURESE B
BE AR YRS, A

<, WREAPEETIRE, B&ER

Z L3 3-8.

#<3-8 THEMNELRER

HFHNER | %517 WtER

AE

HAEA virsh dominfo <VMInstance> | @#EEHIAL ID. UUID, ERINLEIRK
%’fg A%\ o

ETIRAS virsh domstate <VMlInstance> | =] DL F--reason 3% 37 25 i e LA
HHHPRES A

YS! virsh schedinfo <VMInstance> | 3% vCPU 13 %i{E &..

VCPU ¥t | virsh vcpucount i R UL VCPU N5

<VMlInstance>

FElHE % | virsh domblkstat éi’]ﬁ%ﬁ%ﬁ%%T LLA# FH virsh

RA&s <VMlInstance> domblKklist 4.

BRI R | virsh domifstat <VMInstance> | 25 = 4 #7 0] LAdi FH virsh domiflist

& T2
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5

HHNER | 81T il

BN

1/0 7% virsh iothreadinfo RN 110 LeFE 2 H CPU A,
<VMInstance>

i F virsh dominfo £ — /N & UF BN FEAS B, MEHgE R arkn, Bl
HLID 24 5, UUID )y ab472210-db8c-4018-9b3e-fc5319a769f7, N1 k/)NA 8GiB,

vCPU $(H A 4 155,

# virsh dominfo openEulerVM

Id: 5

Name : openEulerVM
UUID: ab472210-db8c-4018-9b3e-£c5319a769£7
0S Type: hvm

State: running
CPU(s) : 4

CPU time: 6.8s

Max memory: 8388608 KiB
Used memory: 8388608 KiB
Persistent: no
Autostart: disable
Managed save: no

Security model: none
Security DOI: 0

f# ] virsh domstate & iy SESUMLIK ZHACIRES, MWEWE R AL B

openEulerVM 4Rkt T2 IRE

# virsh domstate openEulerVM

running

1 F virsh schedinfo &) ERINLAOTREE S, MEWSS R4, B CPU T

18R 1024

# virsh schedinfo openEulerVM

Scheduler : posix
cpu_shares : 1024
vcpu period : 100000
vcpu_quota g =1

emulator period: 100000

emulator quota : -1
global period : 100000
global quota g =1
iothread period: 100000
iothread quota : -1

{4 F virsh vepucount 2 EEFLKLI vCPU 3 H, MBI AT %0, ERNLA 4 4

CPU,

# virsh vcpucount openEulerVM
maximum live 4
current live 4
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i F virsh domblklist 25 FEFNLREE 14515 5, MBS, ERNLE 2 4
WA, sda /& qcow2 A% I EFNRERL, sdb & — cdrom ¥ &

# virsh domblklist openEulerVM
Target Source
sda /home/openeuler/vm/centos76 aarch64.gcow2

sdb /home/openeuler/vm/CentOS-7-aarch64-Everything-1810.1iso

1 F virsh domiflist 25 i) LN KR, B R, BUNA 1iKkME,
o B Ja v e vnetO £E AL brO MI#F ., MAC Hilik A 00:05:fe:d4:fl:cc.

# virsh domiflist openEulerVM
Interface Type Source Model MAC

vnet0 bridge br0 virtio 00:05:fe:d4:fl:cc

{5 il virsh iothreadinfo 25 EEfUAL 110 ZRF2E R, WAL R AT aERALAE 5 14
I/O £6F2, {EYFE CPUT-10 EHEAT .

# virsh iothreadinfo openEulerVM

IO0Thread ID CPU Affinity

3 7-10
4 7-10
5 7-10
1 7-10
2 7-10

3.3.4 B FEM
AE A VNC 23 B LI 77 75
3.3.4.1 £ VNC Z%&FE

ik

BRI

RN RGO E R 5, HP A LUE VNC PhSGERE G s AL, T
XF RESLIEAT A B4R AT

fii ] RealVNC. TightVNC 5% /' i R KEIUAL,  7E 8 R B 75 23R B 15

S
o ERINLITTET ML IP Mkl
o HURE ;i BT AE PRI BT DA ) 21 AL R 25
o EIMLEY VNC Bl 1, 1% I —MRAER S HUS BIE A 3508, —# A 5900 + x
(x NIEBH, FRBENLE ST 4, B 5900 X4 H P AN IL).
o I VNCXE 7%, &7 ERBUEINLE VNC %4,
[MAERiTY:)3

A EAVNC BLE F4, & 2% B b XML BLE 4, BP 4 graphics L% #7 3% — A passwd
Bk, BIEEAN BRE G ED, Plde, FEMALE VNC FBEE H n8VIbFK &9 XML & %
T :
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<graphics type='vnc' port='5900' autoport='yes' listen='0.0.0.0"' keymap='en-
us' passwd='n8VfjbFK'>
<listen type='address' address='0.0.0.0'/>
</graphics>
BRIELR
FR1T EWEMHEH R VNC 3515 . Blin4 5Ky openEulerVM FIREIIML, A 40T
# virsh vncdisplay openEulerVM
:3
(MARIZL):
A& VNC F2BERG KGN, A# VNC #uaiiki, 2564w T, L+ X Sl
“5900 + 5" , fAlde Ad5lF % 5903,
firewall-cmd --zone=public --add-port=X/tcp
B2 17T VncViewer B 4:, FA T IP Ml 5. g0y “EHLIPIRES ", Filhn:
“10.133.205.53:3” .
ST3 il HiE” AN YNC BRD (k) , BSR BRI VNC T HERE.
s
3342 it E VNC TLS &3R
#hik
VNC Ik 5% di A1 ) i ER AR FH BH S5 sCEAT B A 4, DRI G A= P 28 W] BE I 26 — T 8k
o NT I 4, openEuler XHF VNC IR %5 i ic & TLS #E g7 % NiE. TLS
(Tansport Layer Security) BI&5iZ %4, AT LASEEL VNC AR 55 vt F1 25 7 ity 2 [B] 0% 38
5. IR LA N A5 =TT Bk
[RERITY:):
o {# ] TLS A ZNiEAE X F & VNC & 7 35 L 4 TLS B X (Fl4= TigerVNC), & I &k 2|
VNC & 7 3.
o TLS i NEEXNBEFEAN MRS B AN, FRBZFWE, TH LB R
st 8 VNC & P 34145 9T 5 TLS Av 5 IAGEARR Ko
HRIELR
VNC JF /A TLS M 0 iE R P B
BT B VNC IjS £ FHUE % VNC RS £ 0L, T E 8RS el 55 o ic B S A
letc/libvirt/gemu.conf =55 B (I FC B 0T, AHOCHC B A2 W0 T s
vnc listen = "x.x.x.x" # "x.x.x.x" A VNC I, R S ARESEBRECE , VNG ARSS i R
FOVFZ b R B ] A FR) 25 o B 14 oK
vnc_tls = 1 # BB 1, FRIFA VNC TLS 3
vnc_tls x509 cert dir = "/etc/pki/libvirt-vnc" e EIEBAEI AR
/etc/pki/libvirt-vnc
vnc_tls x509 verify = 1 #EREN 1, o) TLS WIEE X509 343
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SR 2 N VNC SJAE A SO . HeAE L GNU TLS M5 3E47 3 B o

RERTL)

% GNUTLS, ##AT 4% F 4 gnu-utils # 4 &,
FIMEIER AL CA (Certificate Authority) FIEF 0

# certtool --generate-privkey > ca-key.pem

HIE EH2 41 CAEB AR . A4 Your organization name ML 4, HH S5

SE

# cat > ca.info<<EOF

cn = Your organization name

ca

cert signing key

EOF

# certtool --generate-self-signed \
--load-privkey ca-key.pem \
--template ca.info \
--outfile ca-cert.pem

A, ca-cert.pem 24T CA A, ca-key.pem sEERHT CA RAEH, 75
B CA B RE Py 1R FR o

N VNC RS & iE+5. o Client Organization Name JySZBrARSS %4 8%, #il4n
cleint.foo.com, 75 H AR S FR4E E

# cat > server.info<<EOF

cn = Server Organization Name

tls www_server

encryption key

signing key

EOF

# certtool --generate-privkey > server-key.pem

# certtool --generate-certificate \
--load-ca-certificate ca-cert.pem \
--load-ca-privkey ca-key.pem \
--load-privkey server-key.pem \
--template server.info \
--outfile server-cert.pem

IRAERCCHE, server-key.pem s& VNC Jil 455 I FAEH,  server-cert.pem s& VNC filt

25 i B~ B o

N VNC % iR AE S o

# cat > client.info<<EOF

cn = Client Organization Name

tls www_client

encryption key

signing key

EOF

# certtool --generate-privkey > client-key.pem

# certtool --generate-certificate \
--load-ca-certificate ca-cert.pem \
--load-ca-privkey ca-key.pem \
--load-privkey client-key.pem \
--template client.info \

--outfile client-cert.pem
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IRAERCCHE, client-key.pem s& VNC & i IFAEH,  client-cert.pem J& VNC & /7
A, AR R AFABN 5 B85 DLE] VNC %% 7 i o
B3 KT EPEF BN, FJH VNC RS 3 BT E EHLAYT libvirtd 55 .
# systemctl restart libvirtd
BIR 4 R BRI IRSS I E 2 VNC 55 IR 72 H g R IE 5 AR o R fo v 24 i il
=
sudo mkdir -m 750 /etc/pki/libvirt-vnc
cp ca-cert.pem /etc/pki/libvirt-vnc/ca-cert.pem
cp server-cert.pem /etc/pki/libvirt-vnc/server-cert.pem

cp server-key.pem /etc/pki/libvirt-vnc/server-key.pem
chmod 0600 /etc/pki/libvirt-vnc/*

H H W %

HIE5 B % S IE S ca-cert.pem,  client-cert.pem A1 client-key.pem #% J1 5] VNC %/
Uit. FCE VNC 2 /i1 TLS UFE-15 /5 BP AT {1 VNC TLS &%

(MARITY):]
o VUNCEF¥EPWREFANLEEFHxtmeE AL, A7 aifhiesE.
o HEFEiME T XIFAL “4EH VNC BAKEK,

R

3.4 FIT B EINL
3.4.1 BENE

ik

HRENEYENL LB T, YUEENURT REAAAE IR BC AN, & A i i e
TG0l T35k, DBENAFEREIE . AFTH, AR, dbm b B S8 0E, dnfde
ANERIEL 55 O LS 58 B LA B RSN AR BOR T LAENE 55 2R R4
N RGBT E LR, ST RIS TARRCR . RN I R R R
M EEAUHLRZ AT IR SEBEORAE oK, R A] DLPRGE R R 21 A 1= B A F -7 &
Fo BRHUWKRE S, URT LLFEISAT, RPN EUE 225 . AR AL 77
fEAE AT EHUS R T i A i B GLEAE#E) A, openEuler SCREFL A AU
AAEIE A IR RT3

342 MAAE
A A A L A PG R I L R N FH 3 5t
o UWHN MR E A EE, ALK BT RN R S — e ENLE, D
HBEGM ST W, ARSI IE AT .
o UZHWENL S EGI R, FTLUBRRNLER S, DU ENEE, RE
BIRIAF %

o LWIRIRSTAH B BONEN, Han CPUL AR, RERLAE, WIS MM RE AT
R, B TR B, (ER SOANRESS A RE SO B 452 1 bk 55
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o RSSAPAFTIEL, HLUNEIAL T ST, T AERE AL IHRRCA K2 UL 5 24
RS BB AR AL T &

T AR EAAE IR, JETT AR FHAE I N 5t -

o UWHEHHIEAEERAL, TEKSITHEMIITE R SR, ALl
WL ST, PRIENE S5 IE RIS AT

o UYIBINUIFRE B ZAL, PEREANRESCH AL S BAE AL, O R GV RERIIR

M, TR AR R, (E R SONRER P BN ECE (2 IR RN, X HE
Reig A7 i BN LIRS 2] — > B A PR RE R EENL L.

3.4.3 FFEEINFMARIRF
o HuTFMFEY, FTEIEMERERIF. MR EAEME R, #OEBaSEE, |
PR B Ja A = dk s, MR, TSR,
o  TREFEY, ARVEXTERNLHEST A A B A B R U AR 4 25 2 A

o EMMLEEIERMIERES, NRAREORAED . H 8 AR 55 a8 A gossh T e
A, B GHAGER R, H AR S BURMNLL N .

o RMNLEAIEBRHLRES, ASRVEXH BN, H 5 sk R HAE, 5N e
RIBIGERRN, HHAT ACPI T EE I, FHAT IR & FBUEINLR
G

o NSCHFRIMAGER, BRI ATH 1% CPU AL 55 A A .

o N FSMBUBNLIER AT LUK, (HARH i E 2 WIS H, 8T ki
TR, T ORI # L 55 P B — 2

o IR HELIHL vCPU UK T H Mim W EEHL CPU R4,  TERE Ja Hs 2 5 i 2] i
WHLEITERE, S ARIE H B3R Bl CPU AZ UK 155 T i K2 UL vCPU %L,

AR A AT RS L AR BN S F I

o ASCHFIEM IR H A ] — AL B ORI RS, T /R R A it
ATHRFIRAC TR, SR 5 IR T S BB R AR .

o ASCHPXLEHIAKITRE, P EXNZIEE A AT R R AL P

o EMMH KGR R SR, ASCRAR IR, F7 R B H A AR A i
W AT B R AL

o Hiumd EeE S ¥m A/ BrEMFE ARG, SRR,

o REIEHE, FHEANTIBMNEA, AREEFITEM AR,

3.4.4 HITBIRIE

Bl
o HHTHGER Z Hl BRI A H i S AL A 2% BE R, JF HEs A H
FRAS BEURALPR A 1, B s [] B B 0% 17 1) 1R [ P A7 il 68 0 IR 48 T VR
o TEPATEHNLIGERE BT B X BT HEERIG A, LR B iom ENLA L%
CPU. WA H Ik .
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ERIBEH (k)

AT HOER Z BT, W LB virsh migrate-setmaxdowntime iy 23K 35 & K P ML
TR e 25 I B AT LA [R], 32— ml e A T 5 0

B, 455 %N openEulerVM ¥ EEFIM LB KA HLI 18] 9 500ms:
# virsh migrate-setmaxdowntime openEulerVM 500

[F, AT LAIE R virsh migrate-setspeed Sk R il EEAUALRGE R & F AT 58 K/, B ik
YET NG EI’JHT“% b AT SR IO, X AL b ) A R AL B b 553 s
XA 1% [FIFE A 2 AT A 1) — S rT ik T

i, F6 &4~ openEulerVM [ #GE 5 %5 & 500Mbps:
# virsh migrate-setspeed openEulerVM --bandwidth 500
FH - a] LU R migrate-getspeed SR 25 1) i SN L HGE B 1 72 b ) K 96

# virsh migrate-getspeed openEulerVM
500

HIIBRIE (HXEEETS
SB1 ARSI EAE.

# virsh domblklist <VMInstanse>

Target Source

sda /dev/mapper/open euleros disk

sdb /mnt/nfs/images/openeuler-test.qgcow?2

55, AEH virsh domblklist & 2 EWLIO A A5 B, Bl BRI Sl gER R
NERNCEH 2 M. sda BEA0 sdb B, SRJ5 FE40 5l A1) — IR AN B & 0]
i St A A A LA i 3 e 32 B A ﬁﬂ%)ﬁﬂmE’Jﬁﬁﬁﬁﬁ%&%%ﬁﬁiﬁﬂ”ﬁ/\%ﬁﬁﬁz
oy MIBERZ BN LA AL, 5 W3R A7k R AL

PATIN T4, AT RRWLHGE
B, ¥ ERAL openEulervVM iEF2 2| H 1 EHL LA virsh migrate 74 .

# virsh migrate --live --unsafe openEulerVM gemu+ssh://<destination-host-ip>/system

Hrr, <destination-host-ip>>4 H [ ML 1P Huhik, #GEFE 2 Hi /S ZEAT ssh A UFPAFRECH
()3 AL BEYEALSR -

4N, virsh migrate fiy4-i4 45 --auto-converge Fl--timeout ¥~ 3% AR UE T (IR 578
Jio

Horr, FHIKFIE I
--unsafe iy & 2R AT TR, RIS Z e ALK,
--auto-converge #2230 CPU JEAT PSR, #ifR PUT 2 ImE ReE U S,

--timeout I 2 i 5€ — N IRIEME N IR (8], IR 48 R I 18] )5 2 o] £RE R L
ERGT AT AN
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SIE3

MRS SRR fr &R, REALLEE F 0 LIE Fi 7
s

PTHRME (ERZERMEIR

TE1

B, SEEWEMNAEIEIIR, TIRELILE KR A A .

B, @ik virsh domblklist £ 27 &R F R IALE — 4 gcow? #% 2 AE: sda,
sda ) xml i & -

<disk type='file' device='disk'>
<driver name='gemu' type='gcow2' cache='none' io='native'/>
<source file='/mnt/sdb/openeuler/openEulerVM.qgcow2'/>
<target dev='sda' bus='scsi'/>
<address type='drive' controller='0' bus='0' target='0' unit='0'/>
</disk>

PAT IR 2 i 7 BAE H S AU RIREE H s N G — S BRI, TR
RIA% AR AR — 2

# gemu-img create -f gcow2 /mnt/sdb/openeuler/openEulerVM.gcow2 20G

FEY A virsh migrate @y & RIATHGERE, TR AU IR AR AAf# th—FFIERE 2 H (1
it o

# virsh migrate --live --unsafe --copy-storage-all --migrate-disks-all --migrate-
disks sda \
openEulerVM gemu+ssh://<dest-host-ip>/system

ITM e A AR [, RERALLE H #om BT IER 24T, A& a2 H i
ML

R

5 EHARZRIE

A libvirt a5 2 RE B ENLF RS T, W vCPU. BN A7 T 65
TEFFUGTT :

o TR ENLLIZAT T libvirtd sFHEFE .
e H virsh list --all iy 2 AL S8 2 o
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3.5.1 EIEEHL CPU

3.5.1.1 CPU {9%n
R

BRIESR

FEMAIAEE T, AL L2 DRI S YL CPU. Jy 1 B tE AL R UL
I 2 3 CPU BHE,  SLmiAH R AL B Ad REAUNL R PERE, 75 2145 RE UL vCPU
MR, B CPU KT BESE 4.

CPU AR s — M EFINLSE S92 CPU TR FYRINRE /1 /NS AT . B P i i 4
cpu_shares {f A& % 15 B REAINLIC (53 CPU ¥ USIIAE /). cpu_shares {5 CEAL, f&—
AMEXHE . BRI CPU THE BHYR, &5 HALE LT CPU (%1, #&AHXT L
B, JRHEE CPU FRTIEE AT S B IR . @M% CPU M FR ARAIE REFIML CPU 1
RIS .

EIAE S BLSh R LIRS AT B (8] (14 cpu_shares {f, K P vCPU Z [A] 1 B o
o EEMEMHLIIZHT CPU £

# virsh schedinfo <VMInstance>
Scheduler : posix
cpu shares : 1024
vecpu period : 100000
vcpu quota g =1
emulator period: 100000
emulator quota : -1
global period : 100000
global quota g =1
iothread period: 100000
iothread quota : -1

o TELAEI: BXUET running IRASHIRELNLAT A HT CPU M8, ] --live 24

virsh schedinfo #y 4 :

# virsh schedinfo <VMInstance> --live cpu_shares=<number>
EE ks IEAEIZ AT B RE LML openEulerVM i CPU {345 M 1024 iy 2048:

# virsh schedinfo openEulerVM --live cpu shares=2048
Scheduler : posix
cpu_shares : 2048
vcpu period : 100000
vcpu_ quota g =1
emulator period: 100000
emulator quota : -1
global period : 100000
global quota g =1
iothread period: 100000
iothread quota : -1

X} cpu_shares fE BRI AERL,  FEHIL openEulerVM §E43 2| (I8 4T I )R 2 JiR
Kl 2 5. AHREX —EECRAE B RWLICHL I B85 30 5 R AL
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FEAMIE: AE libvirt N EREC B 2 SURAUBLI CPU 340, {4 i i5--config 241

1) virsh schedinfo iy 4
# virsh schedinfo <VMInstance> --config cpu_shares=<number>

L ks K UL openEulerVM [ CPU 1345 )\ 1024 244 2048:

# virsh schedinfo openEulerVM --config cpu shares=2048

Scheduler : posix
cpu shares : 2048
vecpu period : 0
vcpu quota g ©

emulator period: 0
emulator quota : 0
global period : 0O
global quota g @
iothread period: 0

iothread quota : 0

X} cpu_shares {E RS SA S SLRIA 2%,  TEMERIAL openEulerVM N — kG 8l fE 44
R, AR BRIUML euler AEAFEHia AT TRDEF 2 JE R I 2 fi%.

3.5.1.2 48%E qemu #HiZEHIE CPU

L ARUS
gemu EFEFEGRERFIE R gemu ERERESRE BIRF € FIEL CPU JEREI A, AT ARIE T8
AT AFENE S N & TR BAL N BlinE — MR =it E st —&
YN L8 T2 GREONL, 1 G MWL AE, &R ASFEREEE R B &
T G AE G 10 BRI REAOBL B R TPE, 7 ZoH AR AL 2E 10
WA e M, |17 qemu EBERE AL PRAT 5 o i 1 Z RS HERE, R E SRR
P
BRIESR
i1 virsh emulatorpin 4 0] LA 5E gemu F-EFEE Y CPU.
o % qemu BEREHTHRE B CPU YElH .
# virsh emulatorpin openEulerVM
emulator: CPU Affinity
""" o
X 15 B REFULHL openEulerVM % Rif gemu =3RRI LLE BALH BT A 73 CPU _F i
JEo
o (ELRZNE: BEUET running IRZS IR NN ML) gemu BEREIZRE SR, A -
-live Z ¥ ) vepu emulatorpin 4 :
# virsh emulatorpin openEulerVM --live 2-3
# virsh emulatorpin openEulerVM
emulator: CPU Affinity
______ o
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PL_E Ay A0 R AL openEulerVM X 5 ) gemu lﬁE%ﬂSE@J%@ CPU2. 3 I, RifR
#7 gemu BERE RAEIX P MIEE CPU L. X —4h e R RIAESIRIA %, =
1E RN IHLH: 23T A 3l 5 R0

o FEAMLEEE: 1E libvirt V\]jBEBEEMkEﬁI‘ETMILXH‘E?E‘J gemu BEFEMHEE R R, HH
i --config Z# 1 virsh emulatorpin iy 4>

# virsh emulatorpin openEulerVM --config 0-3,"1

# virsh emulatorpin euler
emulator: CPU Affinity

w3 0,2=3
DL b A4 2 AL openEulerVM X RE 1) gemu HEFE4E i 2 EE CPUO. 2, 3 L
BIRRH] T gemu HERE RAEIX =AMFE CPU L. X —40E R R MIHE AL
AR, FERWL T — KBS E A AR, HREAAER

3.5.1.3 JHEEEHL CPU 4fEXFH

R

BRIESR

HEREIHLE VCPU 4152 fEWFE CPU |, E vCPU RAIEZREHIIHE CPU iR, E¥E
Yyt NiA BRI ERWLERER B 1. ELinsE NUMA Z%éfiﬂlj 8 vCPU 4s5E 7E A — 4
NUMA 5 i b, m LA S vCPU B8 715 s Ui i A, BRI LIS AT RE . Wk R
485, BRI vCPU WIfEATM 43 CPU LI . EMSE@Q}B““**E%HHFHF%H%E

iE3Z virsh vepupin 4 A LA % vCPU A3 CPU 45 E K & .
o EFEBINLAIMAT vCPU ZFE (5 B

# virsh vcpupin openEulerVM
VCPU CPU Affinity

0 0-63
1 0-63
2 0-63
3 0-63

X 5 B UL openEulerVM T A vCPU ] LAZE EHLIIFTE Y3 CPU LifFE .

o TELIEE. BT running R ENLII A HT vCPU R K R, A H5--live
ZH vepu vepupin fy4:

# virsh vecpupin openEulerVM --live 0 2-3

# virsh vcpupin euler
VCPU CPU Affinity

0 2-3

1 0-63
2 0-63
3 0-63
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PL_E i A0 R S openEulerVM f1) vCPUO 455E #) PCPU2. 3 E, HIRE#HI T vCPUO
RIEXHANE CPU I, X —40% XA MTRBL R ARG, HAEREWLCHLIHF
R R

o FEAALIEEE: TE libvirt PYEECE B SURIINLIT vCPU 488 K &R, i H 7--config

ZHH) virsh vepupin #y4
# virsh vepupin openEulerVM --config 0 0-3,"1

# virsh vcpupin openEulerVM
VCPU CPU Affinity

0 0,2-3
1 0-63
2 0-63
3 0-63

PL_E A A4 0L openEulerVM ) vCPUO 455 21438 CPUO. 2. 3 I, BIFRH| T
VCPUO REEX =¥ CPU HifJE. X—48%E = RIKTABEAS LA R, R
MUR =R EshE A3, I A4 %%

352 EEMANE
3.5.2.1 NUMA &Y

4 2 %3558 SMP (Symmetric Multi-Processor) #i3: $2 MbHp s 5—AME
GRS FD /O B ERAHIE . BT AL B R AeUs ][R — M7 2%, Rk SMP &4t
WA — AT (UMA) RS . —FUEIE et e, Abrige Hae AW
B E A R R M — — N . IR 2SR, SMP BySk S ATt A R, A
TEATA A8 AN 1O 2 118 BRI, 39N AbEE 23 95 A Re 3R A5 58 s K PR e

NUMA (Non Uniform Memory Access Architecture) #5302 —Fh /A AE B 2307 7] 7
3, ALFEE AT DLEI UG R F AR ge il KRR FAT . NUMA BT,
WEHRERPERI SR EZ A “H1 57 (NODE), BT s Fl— A AP g a8 25 0] BT A 18
A PR AL B S S R LAV 0] AR (R ) BRAEAE A, AELR U ) AT R P PRI 25 P = S
6], By ) R Lesg A 1Y 5 N ARG 2 PT AR I I ) /045 2

3.5.2.2 BcE Host NUMA

BRIESR

NIRTFREMNLIERE, EREANURBIAT, 7] DOE I B AHL XML BCE SR RS
€ AL NUMA 5 58, SERESNL A7 20 BEAE R 2 /K NUMA 5 5 b AR — S
VCPU 485 — e fli ., MM % vCPU I s il N 77

o R AE45 % 49 NODE LA HF 50, B EMMAE KK, HELAE %% OOM (Out Of
Memory) 5% %] X 4] #4289 7T At 14,

e YA Host [] NUMA Jh 3454 -
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# numactl -H
available: 4 nodes (0-3)
node 0 cpus: 01 2 3456 78 9 10 11 12 13 14 15
node 0 size: 31571 MB
node 0 free: 17095 MB
node 1 cpus: 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
node 1 size: 32190 MB
node 1 free: 28057 MB
node 2 cpus: 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
node 2 size: 32190 MB
node 2 free: 10562 MB
node 3 cpus: 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63
node 3 size: 32188 MB
node 3 free: 272 MB
node distances:
node 0 1 2 3
0: 10 15 20 20
1: 15 10 20 20
2: 20 20 10 15
3: 20 20 15 10
o JEMEIML XML BE B S NI numatune 7B, BIEEIE R ShEIINL. BB S50
T
<numatune>
<memory mode="strict" nodeset="0"/>
</numatune>
PA_F e B FR LA A AEKS7E Host (1) NUMA NODEO E4rfic. RSN
VCPU 4852 /£ NODEO f¥] PCPU _E, #ltn] LAEE S H1 T+ vCPU 1 Il 2t Sy 3 A7 2K (4
PERE T %
3.5.2.3 Bic & Guest NUMA
FEAUMLHIEAT BIAR 20k 55 B E 0T 4 NUMA ZEREAT T PR Ak, JE LR X T KA
RERAL, XEMCALIVE I SE B . openEuler $24t T Guest NUMA #514:, 1EREIUL 4 35
EILH NUMA $rdbaify . F A BLE I R AN G54, Rk S5 B PR REEAT DAL,
M PRAUENY. 55 B4 I AT -
P & Guest NUMA IFf A LAFiE %€ vNode HNAA#E HOST L3Rl B, SN A7) 7 Bk
4hE, [FRACE vCPU 465, {# vNode F] vCPU FINAETE Rl — M2 NUMA node
e
HRIELR
TERBIMLI XML BCE SCfE, BLE 7 Guest NUMA Ji&, ] BAE RESUNL N S A
NUMA #4544 . <numa>TiiiE Guest NUMA L BT i .
<cputune>
<vcpupin vcpu='0' cpuset='0-3'/>
<vcpupin vcpu='l' cpuset='0-3'/>
<vcpupin vcpu='2' cpuset='16-19"'/>
<vcpupin vcpu='3' cpuset='16-19"'/>
</cputune>
<numatune>
<memnode cellid="0" mode="strict" nodeset="0"/>
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<memnode cellid="1" mode="strict" nodeset="1"/>
</numatune>
[...]
<cpu>
<numa>

<cell id='0' cpus='0-1' memory='2097152"'/>
<cell id='"1l' cpus='2-3' memory='2097152"'/>
</numa>

</cpu>
(1 %8R
o <numa> A4 E WAL I NUMA J641 3848, “cell id” %~ vNode %5, “cpus” &7
VvCPU %%, “memory” % <% & vNode L& 1 & K ).
o JwR A #i#id Guest NUMA #4E 247y tat, M % %8B & <numatune>F=<cputune>, 4% vCPU
Fa3d 2 89 W &5 A 42 Bl — A4 32 NUMANODE E:

e <numatune>" 49 “cellid” Fe<numa> &9 “cell id” # AT 49; “mode” T ABLE K “strict”
(P52 node EPiF N A&, AAETGN KK, “preferred” (4R 3E— node L ¥ iF A
%, do BARAS MM A4 node L iE). “interleave” (MAF5Z # node LR X wiE K 4);
“nodeset” % =45 2 43 NUMA NODE.

o <cputune>w F £ R — cell id ¥ & vCPU %6% 2| 5 memnode 48 F] #4732 NUMA NODE L,

3.6 BT %
3.6.1 Bt & E#IHL PCle 154125

ik

FERHLA MR, B2 . PCle BB W £&#57 Z4:4% % PCle Root Port "N,
£ Root Port %if % —> PCle #fifli. Root Port f] % £ S F#ddidk, {H2 Root Port
ARG AR RGE, R TR P SRR ARG TR, MBI Z T Bk
PCle Root Port %, 7EMEAUNLIE 32 /T 5E K Root Port [ AL E -

fid & PCle Root. PCle Root Port FA PCle-PCI-Bridge

AL PCle Faiil 4@ XML SC {17 RCE, PCle Root. PCle Root Port 1 PCle-PCI-
Bridge X% XML ] model 4374 pcie-root. pcie-root-port. pcie-to-pci-bridge.

o TMLBCE L

FEFEFIMLET XML SR B N LR %S, controller At & ¥ B Libvirt [ h1H
7

<controller type='pci' index='0' model='pcie-root'/>
<controller type='pci' index='l' model='pcie-root-port'/>
<controller type='pci' index='2' model='pcie-to-pci-bridge'/>
<controller type='pci' index='3' model='pcie-root-port'/>
<controller type='pci' index='4' model='pcie-root-port'/>

<controller type='pci' index='5' model='pcie-root-port'/>
Hdr: @ peie-root I peie-to-pei-bridge 7351 (5 F 1 4™ index, R HZ ) index
25T 5 ) Root Port Hi&E+1.
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o SERMCHIIIE
FE LT XML ST 5 AN LU A

<controller type='pci' index='0' model='pcie-root'/>
<controller type='pci' index='1l' model='pcie-root-port'>
<model name='pcie-root-port'/>
<target chassis='1l' port='0x8'/>
<address type='pci' domain='0x0000" bus='0x00' slot='0x01"'" function='0x0"'
multifunction='on'/>
</controller>
<controller type='pci' index='2' model='pcie-to-pci-bridge'>
<model name='pcie-pci-bridge'/>
<address type='pci' domain='0x0000' bus='0x01' slot='0x00"' function='0x0"'/>
</controller>
<controller type='pci' index='3' model='pcie-root-port'>
<model name='pcie-root-port'/>
<target chassis='3' port='0x9'/>
<address type='pci' domain='0x0000' bus='0x00' slot='0x01' function='0x1"'/>
</controller>

<controller type='pci' index='3' model='pcie-root-port'>

Hrp:

~ Root Port f] chassis 1 port J& P20k i34, BT A a4 A —> PCle-PCI-
Bridge, chassis 4n"5Bkid 2, {H)E port 4a ‘5 1R IES:.

~  Root Port 1] address function [ U8 3t FE A 0x0~0x7 .
— Hslot 5% T4 8/ function, $HEiHi 2 5 7 EIE slot 4w S .
T e B B AR S A, UG TR B

3.6.2 EIRERLE

RN
FE LA 2K 32 B4 4 virtio-blk. virtio-scsi. vhost-scsi 25, virtio-blk A DL 1] 2 —F
block 1%#%, virtio-scsi 11 vhost-scsi 4Ll 1 & —Fh scsi 5o
e virtio-blk: il RS AL AEHER AT H, ZAECE T BERERLE RN 2N
vd[a-z]&% vd[a-z][a-Z] -
® virtio-scsi: Wil RAMAEIEREVOER, ZMECE T BRI BN 2
WM sd[a-z] 2% sd[a-z][a-z] -
e  vhost-scsi: X VEREESR R BRI E S VOE R, ML E T B IR AR AL A
B2 BN sd[a-z]5k sd[a-z][a-Z] -
BRIELE

AR E D IR, 1S 3.2.4.1 fHlte. AL virtio-scsi #iEL NI, N4
Y AVEN TR R PG AL B ) BT 7k
e H:#% virtio-scsi i

{5 FH virsh attach-device iy 2 +E#; virtio-scsi i DMl 4 -

# virsh attach-device <VMInstance> <attach-device.xml>
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A T DO AL e HE i AL, HorP RS B i attach-device.xml SCA4-+5
E. R attach-device.xml SC4:-H ] 1

### attach-device.xml ###
<disk type='file' device='disk'>
<driver name='gemu' type='qcow2' cache='none' io='native'/>
<source file='/path/to/another/qcow2-file'/>
<backingStore/>
<target dev='sdb' bus='scsi'/>
<address type='drive' controller='0' bus='0' target='l' unit='0'/>
</disk>

BT FR AR, RN JE 5 R R TR E N R LR AL
FEHUR IS, 75 EAd A --config 4% virsh attach-device 4>

° ﬁllﬂi virtio-scsi i £ :
TR IR, WRATFERAEA, nTLLET virsh detach iy 2 A B4

# virsh detach-device <VMInstance> <detach-device.xml>

o, detach-device.xml $5 € T R EHE BN XML F B, S35 T
XML {5 BARFF— 2

3.6.3 EEELIN-F

RN
RE U0 5 2K 80 3 BEA0 4 virtio-net. vhost-net. vhost-user 5. FH ERIE NG, W]
ﬁazﬁﬁ%ﬁ%ﬁﬂﬂéfgﬂﬂ%ﬁ’lﬁﬁk openEuler $24t T R HIEHR G ThRE, B
PIER, RERSDUR M AR, $2m RGN R Iy B,

BRIELE

REAUMRIEC B P IR, 1620 3.2.4.2 % . AT5LL vhost-net RN, Jr4i4E3
ATV SED 28 R AU X 1R £ ] 7595 o

e  FE# vhost-net [
1§ ] virsh attach-device iy 4 4E%,, vhost-net J& L/ 4

# virsh attach-device <VMInstance> <attach-device.xml>

iR A n] DUA R SN LE 2k 38, vhost-net 9+, EPI_HH B H attach-device.xml
AR E . R attach-device.xml SCA4: 5] 1

### attach-device.xml ###
<interface type='bridge'>
<mac address='52:54:00:76:f2:bb"'/>
<source bridge='br0'/>
<virtualport type='openvswitch'/>
<model type='virtio'/>
<driver name='vhost' queues='2"'/>

</interface>

IS Bk A E vhost-net IR, TEERIWLICHLE 5 5k &k. R %“&?jf@?ﬂ
ML A3 R L, 75 B 5 --config 2 %1 virsh attach-device 4> .

e  HI# vhost-net .
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REAMMGH T HE R 3 HAME B R TR
MR IM R, WRAFERAMEH, 7TLUE virsh detach 2 hASEIE:
# virsh detach-device <VMInstance> <detach-device.xml>
Hrh, detach-device.xml #55€ | & ZHEMH XML B S, 53RN XML
R RE—E
3.6.4 FLEEMENO
ik

BRIESR

FEREIMEIASE S, B FEBANL SRR, BN SE NG ETHES. BEDE
BAGEIRMIMNE I, ST BT 1 AR 55 5 1847 £ )Mb. 55 1T (1 R AU L2 14],

ANBERT A HEAT =R M 28 ARG, S BURST SE MG BWERASIRE . DI 2R
PRRE R O, SKIA PN 518 BN B BEATEE R H . e EHAL XML i
BOCPE AR R R R B, AT LSRRI S fa SN TR AR

Linux SESRNLE DHZERI &, BIEDALE FOERBIE EALN— &, @il g L
(B (B2 SERUN R AL A EL a3 . AR5 T Hf DR ECEDN pty R, K594
pty & F1HAC & 5

o JEREIWLIY XML AL B ST devices" 7 1 T A IILTT B (1) RE 40U e 2 00 -

<serial type='pty'>

</serial>

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

</console>

e {iifi] virsh console iy &2 3| IEAEZ AT I EIMLAY pty & .

# virsh console <VMInstance>

o WIREFRACABIRIEFE TEE, EER ShE NN A H--console HeI1H%E 1% 21
H .

# virsh start --console <VMInstance>

3.7 sREXKE
3.7.1 halt-polling

ik

TET IR R BT, VBB Baa AL ERE, AT LAE A halt-polling
FEME. RS vCPU [Al halt filtk vm-exit 5, FEA 2 7RIV scheduler, R SRS
HABFEHLMEERE, TSR A E 4% polling — B8], #1% vCPU 7E polling &) 4 i
g, #4 vCPU w] LLE 2 vm-entry 3147 Guest 1£5%, 1A =AU idle FEFEMe

i, Y TR TS, e R T BN RS R
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(MARIZY:):
halt-polling &9 #LH] #RE B BApLEY VCPU &AZGY R Bt i, 1278 B AL RAGBHE, A4
polling, $# F#LA %] vVCPU AT/ CPU & Hl L &, ®EFREMMAR CPU & ARHF TG,

BRIESR

3T sysfs 7] LAEhA&E % vCPU AT halt-polling fRIHA], BRIAFCE 4 500000, A7 A
ns.

# echo 400000 > /sys/module/kvm/parameters/halt poll ns

372 AFEKRMA

B
FHEEAE S 4K A7 7L, openEuler 137 2MB/1GB H K NAE TL. IWAF R TLA] PL
B> TLB miss, W F TP & BTN 55 1P RE . openEuler i FH P FH 4 Ak
SN AR T
o AR
FRAS KT ELR T FAUERAE RGE N EATHE AT TR — AN RS KT, L g n)
W AE xml BC B SO, 48 BRI A S K TTH R 20 Bt s K
TREARAE FEFAMLI BT WAZLE host LR LLR T RAFTE, (R EESE, (Hig
7B A, AZ RS K DU R T KN S TR B E S host A REAE L. B K
TR DL /NS HE 2M 5K 1G.
o FEHRI
openEuler BRIATFJEEI TR (THP), REAWLAMBC A A7 B 3hik % T F 1 2m
BT, [FE AR R G, SBA T 2M &SRR, B
AT AK TUTHEET /0B 3 B K T AU Ab AN T B g, (RIS R A
2M KT LS T P9 770 1 P g
RN e M S RIS T, ATCUEE S E KT 7, Wb 1E EALE
TERGRITTES, DME RIS SRR e I P Re
BRIELE

o fEAEAAI
FERVERE ML Z AREE B2 XML 197530, e SRS B A A A S K

<memoryBacking>
<hugepages>
<page size='l' unit='GiB'/>
</hugepages>

</memoryBacking>
LLE XML BRI N BN E 16 # s K0T,

<memoryBacking>
<hugepages>
<page size='2' unit='MiB'/>
</hugepages>

</memoryBacking>
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PAE XML v Beos NG B 2M B KT,

488 F 38 W K 0

I sysfs W] LABNAS T 5 48 F 32 B K 0

# echo always > /sys/kernel/mm/transparent hugepage/enabled
ESEN kA b PNIE

# echo never > /sys/kernel/mm/transparent_hugepage/enabled
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A i

A s

A1 RNIBFGEREIE
SCRY H A IR AE NG IR 1E S 3 LR A-1 fIE A-2,

FTA-1 RiELR

Rik &N

AArch64 AArch64 ;& ARMVS ZEHH]—FHATIRES . AArche4 AU 32 fif
ARM HZE i, T ARMVS N A8 R4, 584l 48 i
AB4 R4 %,

Domain FIRA— AN EES, BRNAF. B CPU, ML LA K
%o {E Domain iz 7 ENL. — Domain #rAC LR, ATRA
FSTHAE E ). fEIEREE .

Libvirt —BHTEHEIML TG T AEE, THTEH KVYM. QEMU. Xen
Je HAh AL .

Guest OS BRI P HUERE RS, TRISATAEERINL L IERE R 5L

Host OS BITE ENUERIE RS, TR BN EAE RSt

Hypervisor | Bl ERIHLIEALES VMM, & — s T E SR IR 55 2 FERE R G2
() e 3R A 2 AT SRV 2 AN ERAE R GRS S hd A

BIHUEEE | BY Guest OS, FRIEITTERMML_LMEIE RS

/\é}ﬁ

15 EHLEAE | BD Host OS, 847 I BENLHIEAE R S .

/\é}ﬁ

REAL B IE AR, 8 AR e B T AL R R ThRE, i

e BB HYL RS .
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REPALH e R A =t
TRA-2 FRRRIBER
M | XL hxEfR | X
1B
NUM | Non Uniform Memory | 4:4i—p | NUMA J& o Z A B2 H AL 1
A Access Architecture FUTHZE | AN AZEM .. £ NUMA T, AbFRERT5
¥4 e E O A b P A )3 R L JE A HE
WA (WAL T R — b BEEs, B0
RMCEREE 2 LN AE) Pk,
KVM | Kernel-based Virtual | BTN | KVM 22T NZIEAINL, 52 Linux
Machine PIREAIML | F— A AR, iZ 1S Linux i%
A—A Hypervisor .
OVS | Open vSwitch FFBUERL | OVS & — AN ERE N2 2 BRI
THeARE | B, AR IR Apache2.0 VAT HMIL.
QEM | Quick Emulator POEBHL | QEMU A& —™ 18 FH ¥ n] P AT A 4 iz 40
U e AT IR AR AR o
SMP | Symmetric Multi- XRRZAL | SMP a2 —Mh 2 Ab 8 S 1K THE A LA 42
Processor T Fo BLEZ BRI HE 2% R G HR K F
FREZ A TSI, A RGN £
AT, ZAHE BRI NE T RS
ISR AN
UEFI | Unified Extensible G—n | ARG R A R O I RRAE
Firmware Interface VREMY | O TEREERFKENTUR S
B BEERES, In#E—MEE RS L.
VM | Virtual Machine REFAL A RERL A, 8 AR e %
TN RS ThAE, g H 5
BIEPITHEHNL RS
VMM | Virtual Machine ML | R FE T e LR B R 25 28 AN
Monitor e ARG PR E, AT RITFEZA
AR RGN S =gk
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