® .openEuler

openEuler
20.03 LTS

RE L FP1ERa



openEuler

AL 67 H %

TEBETE BH oottt et e et e e sae s st sssatses st se st ae s st s e st s e st s e st s e st ae st e s s st e st se st ae st eestassnsasenntasnn v
Bl RS teeeeerereeeeesssesessesessesessssssssessssssssnsssssssssssessssssssssssssssssssssssssssssssssssessssssssnsssssssssssssssssssnssssssns vi
T FATRIBIUAL oottt sessesssessessssessessssessessasessessasensesssensensasensensassnsens 7
A3 = = N 11
2.1 FBARBEAETESR 1o eeeee e eee e ees e e e ettt ettt et 1
Iyt I o 1
WAy s TSRO 11
A | s ey 1,20 | TP 12
B P R TR TR T cooveveeerceeeeereseseeessesesssestssssssesessstassssssasstasssessasstasessssssnsasassssssssnsasssesssensaee 14
B B I oottt ettt et ea et ettt ettt et et ete e et et et et eteeeeetet et eeeeee et et et et et etee et et et et eteterereeee e e ee et e e ee e e e e e e e e e enenaes 14
TR Tt 010 O 14
R IR -t 112 OO 16
T R 011 O 20
3 Lok SR 21
T AL B 21
32,2 FEFUALIEIIZ <ottt e e et et ee et e e e At e e e et A eA A A e A e A eA e At A eAeAeAee ettt ettt et ettt et et et et et et et et etetataen 22
3.2.3 FETUL CPU L EE A ZE cvoveeeeeeeeeeeeeeeeeeeeeeeee e et eeee et eeee et eeeeeeeeseseseeeeeesesesesesesesesesesesesesesesesesesesesesesesesesesesesesesesenesereseserererenes 22
B2 T B T B8t oottt ettt ettt et ee et ee et e ee et eaee et et et et eee e et ee et et eeeeeee e et eaeeetee et ee et et et et eneteseeeeeteseeeteeeneeeee e et e e e e e e e e nneaes 23
B2 . E Tttt a et a et a e e et et e e e ee e eae At At At et et A eAea A et A e Attt At A A ta ettt ettt et et et et et et et et et et et et et eretaen 23
B2, R B oot aea e a et a e ee et A e ee At aeAea et A At e et e e Attt Attt e ettt ettt et et ettt et et et et et et et et et et etntnen 25
B2 8.3 R R B oottt a e e e et At e e e e ee et et At At et e At A eA et At At Attt At Attt ettt et ettt et et et et et et et et et et et etetaen 26
B2 . B 8 oottt ea ettt ettt ettt ettt ee e e e e et et ea e s et en et et et et et et eeeneAee et eses et et et et en et et e e e e e e e e e e e e neaes 29
W08 1y b v O 30
o L 01 L O 31
D I ke L )
B8 T T AL et ettt ettt e e e ettt a e ee et et et et eeeeeeeae e e e et e A ee s eseAeseseAeAeAeseAeA e At At e ettt et et ettt et et et et et et et et etetataen 35
R L IR g . DO 35
BB N G e a et e e et e et et et At At et et A A ee et At et Attt At e At ettt ettt et et et et et et et et et et et et et et ereraen 35
3.3, 2 B B A2 oottt a e e e e e e e et aeete e ee e et et At A eae At A eA e At AeA et At At et A ta ettt ettt et et et et et et et et et et et et et et ereraen 37

2020-03-21 ii



openEuler

REFACH P 45 H %
TR 200 T TR 38
3.3.2 FELRABTSUBTINUEL B oooeeeeeeee ettt ettt ettt sttt et e ettt s sttt sees st st en s s s st 39
3.3.3 B FETUHUIE S oottt et sttt e et n e st sttt a ettt s s 39
RTINS PTTTTOTT 42
T I cl IY N[OAR E OOOTTOPRT 42
3.3.4.2 TIEE VINC TLS BETE oottt ents ettt sttt et a ettt s et s et st et an st n s et s s ettt s et s e tnen 43
B4 FIIEFEEIML oottt bbb bR R bbb bbbt bbbt n et 45
B L BRI oottt ettt ettt ettt ettt et e A et et A n et et et e en et et e en et en e et et et e nnenn 45
R Y = OO 45
3.4.3 VERFIUFIZITIPRI .ottt bbb st bbb 46
I G 72X (PO 46
35 BB BRI oottt ettt ettt a e e e AR A bRt AR e et et s sttt en e st nen 48
TR = = O o U TP 48
T T0 0 = U I TR 48
3.5.1.2 G52 QEMU HEFEZWIIE CPU oottt ssae sttt ss st s st s ettt s s e st et ae st st s s st ntsas 50
3513 PRI CPU ZPIE TR R oottt sts sttt sttt ettt as st a ettt s st n st n st s st s st s st nn et s et 51
35.2 B IEIUPIAT oot ettt bbb bR A bbb R bbb bbb bbbt 52
35,2 L INUMA FAT A1 oot eeee et e ettt e st et ee st ts e e e st e e e s eses et e s esaeeeeeeeeeses et eseses et ensesesesaesneeneseeaesesesassssnseseseseeeeenesesensnseneen 52
3.5.2.2 TIEE HOSENUMA ...ttt ettt ae st es st en sttt an ettt s s et s s et st et en s et ans et ens et s et s ses s aessntnen 52
3.5.2.3 THEEE GUESEINUMA . .......oooviiececte ettt s ettt a et s ettt e s et e s et s st e st sess e et et st s s etet et as s e et et as st etesasessnsntetesnnentasans 53
T = TR 54
3.6.1 BB FETUNL PCIE FEHBE oottt ettt sttt s sttt s s e st n s s s st anes 54
3.6.2 BB IUBIEL oottt bbb bbbt bbbttt b bbbt bbbt nte s 55
RT3 SO TP 56
TR === 1 = = TR 56
R TR == 1 OO 57
B85, L PO I oot e e e e e e eeeeeee e e e e e e s e e e e e e e e e e e e e e et et et e et en et et et e tetet ettt et et et et et et et et et et et et et et et et et eeeteeeen 57
I TSI = [ Y = TP 59
RN 1 ] = TSR 61
TN T A O 1o = 1 TP 62
3.6.6.2 TIE USB LI BB o veveeieseitee ettt ettt sttt sttt ettt s ettt b e s et s et s et n st n st n st en st n st n sttt et s et 63
I T A L TP 64
BT BRAESZER oo ettt b e bbbt bbbt b e bbbt e bbbt n e 65
BT7.L MEREIEIETZER oottt 65
T 0 1 T 1 o T | g o ST 65
TN (@ B 41T Vo T OO U TP 65
A R I 7 - OO 67
3714 KWOTKET FEEIZTIE ..ottt b sttt bbbt bbbt s s b s bbb en s bbbt en s s s s s anes 68
T8 T 5 N PO T 68

2020-03-21 iii



openEuler

REAUE 4R R H %
372 BEATEFETIER oo 69
BT 2L LIDVIME BB oot 69
Ao 441U o - OO RUUS PSP 70
B 2.3 SV LR Rt 71
A FHEFR ettt sttt 73
AL RIBIZFIETE (ooovooeeeiesesesse ettt s8££ttt 73

2020-03-21 iv



openEuler

AL 67

A

EREFA

JRAUTE © 2020 S ABARERAH .

TRt “ARSCRY” S . BIU K2 AR I (Creative Commons) & 4 —#H [F]
77 AL 4.0 HPRAILVFAT (LR AR “CC BY-SA4.0”7 )L N1 JifEH
fift, AT L@V A https://creativecommons.org/licenses/by-sa/4.0/ T fi# CC BY-SA 4.0
MIREZE (HAZER). CCBY-SA 4.0 (158 P8 N 285 AT LAV i 2 9 3R«
https://creativecommons.org/licenses/by-sa/4.0/legalcode -

R bR B

openEuler NHENTEARATER 24 7] BT Ax o A SO 5 S (K H AR I A e AR i Ml e b T 4%
SR PN R

F T

ASCRAAE NI T, BRARE A 9 e B 007 I B 2 5E, NHARAT IR
NIRRT BRI A5 A WA o B - BUER R B 75 W B ORAIE R {E
ABRTARBL, IR B 2 5 E H I HIE R

2020-03-21


https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/legalcode

openEuler

WL e EilE
S
=
Bk
ARCRELE H M A, FE4h HEET openEuler F 2RI 2228 T 12 DL K ) 436 FH R4
e, LR TREL, F4e S H P RS 52 S A AL .

VaYas —

Fs4E

FEACH R REH IR SbR &, EATIERIE (T .

s

A

WAL BB & A 2 2 EoR(E R . ARG W e S Bl
TR HE E R B PERE B R B B AN AT H 45 2R

“OFENT A RN GE

(1] s3ta9

XFIESCH R S AE B AN U .
“UH AR EEREE, APANE . W AEEE .

2020-03-21

Vi



openEuler

REAUE I i 1 R EAL

WRERE

871

—

NSRS, AR FRITE B EOR, ER TN AR SR BT (b
W AR BifE. MBERCERSE) TUMER, Filun BIOFT R A h— e
S HNUBCE A . P B IR BEBOR TR T SSRGS M AR 70 ARG, X 28 58
VRAE R JE AN Z B BRI 48 177 2K, Ul B B PR, AT LR P ) PASE
NI SRR BRI, B e BRI A R

REAMAELG — S E A 55 & £ n LUSAT 2 G UL, RANILEM BB S A
7+ 1O BRIRAE, (HIZH F VL (8 BARRE 2 0. 72 ML B, @R R
BR S5 4 FRONTE EHL, A BN BT AN Mz AL, ENL N S AT R R
GRRNE PR R Gt AEME EAURE AL R A7E — 2 M RESOL Z iR, TS
DU IRE P AR, 3 3 XA KR AL Z AR RE UNLIERL &%, a0 R B P

E1-1 EeEes

EEHAHL =R
RiFIER KRR
EPHISERS EFHIREERS
EHE RS E EREHERE

EREE (VMM)

TEf% (Host )

2020-03-21 7



openEuler

REAUALH F HE 1 AREA

EEEEH
MHT TR EPME R AR VMM (Virtual Machine Monitor)  SZER45 4 AN [543 5 P b«

®  Hypervisor 1%

EXFEEA G, VMM BB e — N e R E RS, [RGB & B D) gE,
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41, 40 Linux, Windows %5, fi ENLERIE RGEARMELEE ST, SRALE ML RE
J10) VMM 15 R KRG — ARSI BCE BAFE AT R 8E Ra L, VMM JEid i A
host OS RS SRAFHEUR, SCIUALIEES, PAFEFD 1O T 4% HIARTL, X P 2 (1) k2 41
L SEIA KVM. Virtual Box 2.
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R EASLE openEuler W BRI 75
2.1 BAREEAFEIK
2.2 ZRREWAZ LA

2.1 R HEk

£ openEuler R4t 2238 LA F, SRARTEAF 2K .

®  AArch64 AbFEELEK): ARMVE LA I H S by
®  x86_64 AbFRARZLKY: LFE VT-X

e 27%CPU

® 4GB INTF

e 16GB nJ a3 ]

2.2 ZREM LA
221 RERFE

Bl
o CZAKE yum . BLE7:UIEZ N CopenEuler 20.03 LTS &3 5145F ).
o ANIRET EAEH ABIR.

BEDE

N

ST % QEMU At
# yum install -y gemu

B2 224 libvirt 4144
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# yum install -y libvirt
£ 3 JH3) libvirtd k55 .

222 WE&R

$E]1

# systemctl start libvirtd

-

(MRt
KVM %% 3 2.4 % s 72 openEuler A+, BRAE BE Bk,

e ]

BAE NS TR KVYM ERML, BIEE/devikvm Fl/sys/module/kvm A4 & S A71E,
A AR TR

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

parameters uevent

A EIRSCAFAEAE, VI NRSCRF KYM ESAE . 35 ERSCIEAAEAE, B RS A
GBI ARTT R KVM EESAL, /5 22 S KVMEFIAL R Linux .

ik QEMU &3 228 i T . 35 2 3E I v LG 2 QEMU B B, & A
MR

Em

# rpm -gi gemu

Name : gemu

Epoch 3 2

Version : 4.0.1

Release : 10

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-4.0.0-1l.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.

2020-03-21
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As QEMU requires no host kernel patches to run, it is safe and easy to use.

A libvirt 275 2238 T . #5222 I eT LA 3 libvirt Z04EE4E S, a4 A8 an
T

# rpm -qi libvirt

Name : libvirt
Version : 5.5.0
Release g 1

Architecture: aarché64
Install Date: Tue 30 Jul 2019 04:56:21 PM CST

Group : Unspecified
Size 3 ©

License : LGPLv2+
Signature : (none)

Source RPM : libvirt-5.5.0-1.src.rpm
Build Date : Mon 29 Jul 2019 08:14:57 PM CST
Build Host : 7le8clceld9f

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.

BE libvirt IRSEB AT HRGAT “Active” JIRZE, WIHARS EshETh, W LA
AR libvirt 32450 virsh s 247 LA, sy S MEIETF:

# 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

TR
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3 HAPREH TerE

3 HPFMEEG e

A AR & EAPEEAL, JEXT BT Edr A e FE &
SR, E TR BE S BEAT HE SR A

3.1 MR
3.2 JEMMLEE
3.3 EHHEMNL
3.4 PITH RN
35 EHRFTIE
3.6 EHHEK

3.7  HEufEsLiEk

3.1 ERIfE
3.1.1 EZEMNRE

HIESRE

MRS A, B T CATER LRI Hnl 33 E R B A . B
WG A AR, HILEIAE raw #20f1 gcow2 #5320, qecow2 #% A5 A LE raw #%
X, B EHHAENEE, CFEHRE. Copy-On-Write. AES %5 . zlib 465545 1,

EPERERS T raw M EE 15 . B ORI HIEEBY T gemu-img T H, A5 LA gcow2 #%
RBAG S NB], AH BN HE TR .

HE qcow2 #% EG SCAF I ERAE D R T
2234 gemu-img BAEA .

# yum install -y gemu-img
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¥ gemu-img T create g4, BIESE L, A dig 9.
$ gemu-img create -f <imgFormat> -o <fileOption> <fileName> <diskSize>
Hep, #2805 T

e imgFormat: BifgHE, HUEN raw, qcow2 &5,

e fileOption: SCAFIETN, H T WESE TR, Wts @ fGumseig s, E46,
TN 2 v

e fileName: XXfE4Hk.

e (diskSize: Wit K/, HTHREIME RS TIRA, XHEHHBEAMAE K. M. G, T,
A E KiB. MiB. GiB. TiB.

B, B AN WA KN 4GB %30 qeow?2 (1145 1% 3T 1 openEuler-
imge.qcow2, 4 [E] B4R

$ gemu-img create -f gcow2 openEuler-image.gcow2 4G
Formatting 'openEuler-image.qcow2', fmt=qgcow2 size=4294967296 cluster size=65536

lazy refcounts=off refcount bits=16

R

IEBSRIGHAE = BR /)

YRS B K AR S Ry, AT LUE R gemu-img T B, &850 ML A5 14 25 1A
RN, BT,

E TR DV IR TR R n ol ] A N g Tl
# gemu-img info <imgFiLeName>

filtr1, #51 openEuler-image.qcow?2 4 {4 ik 4% 2% 1) K /N fr A F1 | B an R, %814
g7 8] K /NA 4GiB.

# gemu-img info openEuler-image.gcow2
image: openEuler-image.gcow?2
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
BB RN, e an s, Horb imgFiLeName AR 4R,  “+” 1 “-7 4

BN 5 ZE N Bs N SR LA TR KN, BN K ML GL T, /(3 KiB,
MiB. GiB. TiB.

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

B4, ¥ ik openEuler-image.qcow?2 454 Hi 42 1A K /N E B 24GiB, RI7E J7 K 4GiB
Senti B30 20GiB, iy & ENE A1

2020-03-21
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RESMLH] 45 7S 3 M HE B LIRS
# gemu-img resize openEuler-image.qcow2 +20G
Image resized.
FE3 EMBESUE KRGS RN, AR B BEURT), T

# gemu-img info <imgFiLeName>
1, L& openEuler-image.qcow?2 SRR HAE S (B O ¥ 2| 24GiB, A FE E T

# gemu-img info openEuler-image.gcow2
image: openEuler-image.qgcow?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

s

3.1.2 A& FE AL P 4%

RS

N T AE AR LS SMTEAT 205, 752N B BN &I . KVM B S
FF Linux P4, Open vSwitch W#r5 2 MR BB .t 3-1 Frow, BdEAEHEsie N
CRERML -> BN R E S -> Linux PMI#FEL Open vSwitch WA -> #JEEM <7, A2 ¥
M, B 7N REAWLEC B RN R AN, S N WA A 1 2 R UM I 2% 1 DG B

AT HFEE Linux WIFFAT Open vSwitch IR J7i%, (8 BERINIE RIS, o af
AR 488 175 100 32 R 8 22 AT TR 2 2R
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E3-1 EIMLELEHE

FHIRERS
R EEHAN.2 EEHAN3
B EEHAPYEE B R£S
viNet1 viNet2 viet3

! d !

Linuxpifr 2, Open vSwitchRjfF
#u4n bro

l

EHIR-E
ethO

!

£

F23E Linux M1

LIYIEE R eth 255 £ Linux I bro (s 1A, H5E Linux 9 25 98
0t

2% bridge-utils B4,

Linux P8 5 did bretl TR AT, XS R 2E600 bridge-utils, Z23Ea 4T

# yum install -y bridge-utils

B M brO.

# bretl addbr br0

B R E eth0 4852 3 Linux M

# brctl addif br0 eth0

eth0 S5 MAMFER G, ANFETE IP Hubk, % eth0 [t IP % &4 0.0.0.0.
# ifconfig eth0 0.0.0.0

WHE bro [ IP Mtk

o A DHCP IR, wILLiEIE dhelient ¥ & Zha 1P k.
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# dhclient bro0

o R A DHCP k%4, 45 brO FCEFHAS IP, Flun &5 IP N 192.168.1.2, +
W FERD Ny 255.255.255.0.

# ifconfig br0 192.168.1.2 netmask 255.255.255.0

R

£ Open vSwitch [

Open vSwitch P#fr, BAA HEHER) B3 bgmHERE /1. #&5 Open vSwitch 7y 75 L 2 4%
W& AL A, X A H AR R

—. %% Open vSwitch 44
18111} Open vSwitch $R Bt RN 4%, 75522345 Open vSwitch W48 LA ZL1F
HIE 1 223 Open vSwitch 211

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

HB 2 JH3) Open vSwitch k% .

# systemctl start openvswitch

-

=, BANRE T

itk Open vSwitch A2 M3 234 Rl ), 75 2245 openvswitch-kmod A1 openvswitch iX
PN AL I 15 2R ) o

FB]1 Hiik openvswitch-kmod 4112 5 2 . #5723l AT LLA SIBAFRAEE R,
i & A B 4

# rpm -qi openvswitch-kmod

Name : openvswitch-kmod

Version : 2.11.1

Release : 1l.oe3

Architecture: aarch64

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 : armbuildl0bl75b113b44

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
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Z3

support for the OpenFlow protocol for remote per-flow control of

traffic. This package contains the kernel modules.

i\ openvswitch ZHA4 I8 13 22 il o #5228 ey, W DR BV AF ARG E S, & F
EIRTA NN

# rpm -qi openvswitch

Name : openvswitch

Version : 2.11.1

Release 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 : armbuildl0b247b121b105

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.

#%& Open vSwitch IR 2 B E BN RS T “Active” IRA, BEHIIRSS JE 3 L
Ty, AJLAIEH{EH Open vSwitch $2 i) dr 24T T B, & ME R

# 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:0pen 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>

R

#& & Open vSwitch Pt
LABI % Open vSwitch —ZMIMF br0 i, A 2B45 5 77 1%.
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TE1

f1# Open vSwitch P47 br0.

# ovs-vsctl add-br bro0

Y3 M+ eth0 7N bro.

# ovs-vsctl add-port br0 eth0

eth0 5 MM, AT IP Hitik, 4 eth0 (¥ IP #2E Jy 0.0.0.0,
# ifconfig eth0 0.0.0.0

N OVS [M# bro 731C 1P

o A DHCP filkss#%, wILLEE dhelient 1 E3NA IP ik,

# dhclient bro0
o IR DHCP RS %, %5 bro FLE &4 1P, 110 192.168.1.2

# ifconfig br0 192.168.1.2

R

3.1.3 &S| SEH

HRFAREIIZEM, 51 ST RANZER . x86 % #F UFEI (Unified Extensible Firmware
Interface) #1 BIOS /705 3), AArch64 {U 3 #F UFEI 7053/ . openEuler BRil O %224
BIOS JaZXf M 5 T3, AT EH P RAMEE. BrLX B4 UEFI 3375
LTS
S—nl Y RE AR O UEFI 2 —Fh iR M8 O AniE, A TINLER. 5| FEER
G5, 2154 BIOS F—ME T E. EDK Il &2—ESLH T UEFI brifE IR
i, e s, JEE R EDK I T HE, ik UEFI 57 8 shERNL. 8
EDK Il T BB/ EIUNLIE 802 B2 20 B TR AR, A9 48 EDK I 123577
%

RBEFE
WA H UEFI 30515, 82438 T 54 EDK I, AArch64 ZER)%E I 2238 A
edk2-aarch64, x86 ZEHX} N [ 223540 A edk2-ovmf. X HLLL AArch64 ZEty lfil, 45
BRI 235 515, x86 ZEKIAN 7544 edk2-aarch64 i #:hy edk2-ovmf.

S w3 edk AR, AW
7E AArch64 ZE¥) T edk2 ff14 A edk2-aarch64
# yum install -y edk2-aarché64
7E x86_64 KT edk2 1144 A edk2-ovmf
# yum install -y edk2-ovmf
ST 2 Bl edk AR B LIERIN, mAWT:

7F AArch64 ZEf) R &l i~
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# rpm -qi edk2-aarch64

A edk Bfbac e sh, BRI

Name : edk2-aarch64
Version : 20180815gitchb5£f4£f45ce
Release : 1.0e3

Architecture: noarch
Install Date: Mon 22 Jul 2019 04:52:33 PM CST

Group : Applications/Emulators
{E x86_64 244 N Al 4k
# rpm -qi edk2-ovmf

A edk FfFac e sh, BRI

Name : edk2-ovmf
Version : 201908
Release : 6.0el

Architecture: noarch
Install Date: Thu 19 Mar 2020 09:09:06 AM CST

-

3.2 [EMHECE

3.2.1 BiRN48

ik

Libvirt THRHA] XML #2 SO ld — A A URRAE, S5 ML AR CPUL A
A WA PR RS BERSFEE R . A LB B RCE SO, X e LEEAT
Bl ARENH XML BCE SN IR ME 3G 1837 S OEMNLIL E -

EAMEN

REFUNL XML Bc B S LA domain AMRIEE, domain RIT &= & 24l oz . XML
W B A AR 2 TR P DL B0 B PR A, T AR R R AL E S, A
— IR A AR VAL F 2% 7 T

XML FC B SO AR X, o label RFEEAMAA7% 4, attribute fXFJEPE, value
REREIEE, 75 EAR I SCh s LB

<domain type='kvm'>
<name>VMName</name>
<memory attribute='value'>8</memory>
<vcpu>4</vcpu>
<os>
<label attribute='value' attribute='value'>
</label>

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

</domain>

il — MR T E N domain B XML it & S

il bR2E name, AR A 44 FUNH 2 ME— (9 BE FUHL 4 FR
e B AL CPU HER N 7755 RS0 55 U

(LGN WSE N3

a. MEAFMES.

b. HCE M %,

c. HBLEIMBE LA .

d. ACE RARESMBRE.

5. f#1F XML it & 0.

3.2.2 B ik

A

BEAR
AR domain H2 T2 AEEFINL 2 PRI & .
TTENA
e domain: RN XML FCE MR IGER, HTEEIZITHEAL hypervisor [
HA,
JE 1 type: KEFLLH domain 12554 . openEuler ML H B PE(E N kvm,
e name: LML,
LA TN —NF /58, B —NEV ERERNNLARAGRRER, BT
MHET . TR <70 “=70 “7 A, EARER TS, BERVA
AL 64 NFEFRF.
fic & /=151
Bln, BRNLZFR N openEuler FIBCE 40 F
<domain type='kvm'>
<name>openEuler</name>
</domain>
3.2.3 [E#l CPU FEM A TE
BEAR

KA AL CPU A N A7 (1 FHICE .
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TLENAE
® vcpu: FEALALIE RIS
® memory: AR/,
JEE unit: F5 € ATERAAL, B R KiB (210 =41, MIB (220 41), GiB
(230 795), TiB (240 745) 4,
® cpu: MEMAEEEZREI.
JE T mode: FonEL CPU BN, JEMHAE host-passthrough K /R EHL CPU HI5EH)
AR S EL IR —
TJG% topology: JGE cpu ook, HH TR B CPU B #4644
- TJuE topology ff)J& T socket. cores. threads 43 7H5ik T EINLEA Z /b4
cpu socket, %A~ cpu socket L /AN EERZ L (core), FEAMALEEZRAZ L
BAZ /DA EEIE (thread), &R IE 55 H =3 3% T B CPU 1)
N
fic & 7~ 151
filtn, REA CPU My 4, AbBEREZTY host-passthrough, FEHULIA /7 8GIiB, 4 4> CPU
SPATAEP N CPU socket /1, H AN FRHZRFE OB & 0 F -
<domain type='kvm'>
<vcpu>4</vcpu>
<memory unit='GiB'>8</memory>
<cpu mode='host-passthrough'>
<topology sockets='2' cores='2' threads='1l'/>
</cpu>
</domain>
3.24 BLEEINSE &

REAUHL XML e ECAHE R devices TuaBC BRI &, WIEAFMEBIE . Mk E. &
2y BARSE, AT G AR B TR E .

3.24.1 FEE &

RS

XML BC & SO T AR B i e (5 08, BIREREL . WAL e RS o S A
g RMEAE B, AN BB T B 77

XML Be & S disk ToERBCE A #, disk H L@ IR 3-1 fos, % oo
RMNTIUR BN 3-2 .
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#3-1 &R disk WERRM

T | B aX BHEREESX
=
disk | type faE Jaim g/ | block: R
JR A file: SCIF#%
dir: Hxig#7E
device BE SIS BN | disk: fERE (BRI
PLEIAEAE AN floppy: i
cdrom: i

#*3-2 LR disk WERTTREEEMEHA

FrtE FRLEEX B AR
source feE eumfr g | file: XA file SRAY, (AN RLSCHF R 58 4 R 2 #5642 .
B, 5 disk T8 | gev, 7 block KM, {8 % 3 LY & 158 4B
KR | g
« e” Tb%% . i ‘ N )
i e L dir . ORERERE RIS
T.o
driver e R UK AN | type: REAELAMEAIRAY, ®HMA “raw”
FEAHE R “geow2” , TEE L source HIRE R —EL,
i0: RAAL 10 i, SZFF “native” 1 “threads” i
T,
cache: HAHLIT cache 1, FIEIAE “none” .
“writethrough” . “writeback” . “directsync” 4.
iothread: #&E NWLEL /T ELHY 10 Z6FE .
target R UG R | dev: TR ERERLI & A FK, W1 SCSI. SATA.
ML R Ze fix | USB 28815 20 H dim & 21504 sd[a-p], IDE BRI &%
% WAL H FH i 44 11508 hd[a-d] .
bus: fREMELIR AR, LKA “scsi” .
“ush” . “sata” . “virtio” ZE25HY,
boot FoR M RERE T L | order: 48 ERLEE I B NI
1B a8 A
readonly | K/sWiftHAR | -
SEEM, Wi
AT CAR AU
e, @Ews
HeoRss A48 H
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Bic & 7~ f

I8 3.1.1 MER AN BRI S UM RS 5, W RME T XML B & S
Bl RE AN B R AR .

BN, ZoRBIVREANLECE T 10 2ifs, — MRBEEBEM D, B0
1O £RFE 7> F 25 VUi VR o IZ BRI B4 10 Jm m A Js 9 qeow2 #63K,  HAESR 1
S Ja BhE

<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'/>
</disk>
<disk type='file' device='cdrom'>
<driver name='gemu' type='raw' cache='none' io='native'/>
<source file='/mnt/openEuler-20.03-LTS-aarch64-dvd.iso'/>
<target dev='sdb' bus='scsi'/>
<readonly/>
<boot order='2"'/>
</disk>

</devices>

</domain>

3.24.2 MEEF

B
XML i & S v] CARC B R4 N4 5%, £045 ethernet #5X. bridge #2z0. vhostuser
&, ARIAAREIUN R & A E T k.
TLENAE
XML e & SO e & “interface”, HJEME “type” Rox Bl R, wliEm)
A “ethernet”. “bridge”. “vhostuser” &, LA “bridge” A FEILM - F9 /124
FL7 o0 3 DA RO I 1) Je 1
#<3-3 bridge IR EHN-FEHAFrE
FrE | FREREX BMHRE X
mac REPUN K mac | address: F55E mac Hulik, HAEE, <HINA K.
Huhk
target JEu LM R4 | dev: B S tap BT A FK.
source faE BN -RJE | bridge: 5 bridge XA, (E N4 HK.
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FrE | FREEX BHEREX

g
boot FoRUERATLL | order: 852 MR 1R BT .
YENIEREJE )
model FRERMNER | type: bridge 55X <18 & # F virtio.
& it
virtualpor | it (1257 type: # A OVS M, 7FZEMALE A openvswitch.

t

driver | JEIUREIKA | name: IKBHAFK, WEEULEA vhost.
queues: R BAFIEL.

fic & 7151
o MR 312 HEFR RN BIE T Linux M bro J&, BLE —AMHFEAE bro M -
() virtio 287U (1 REALA R R BE &, XA XML BCE 0T -
<domain type='kvm'>
<devices>
<interface type='bridge'>
<source bridge='br0'/>
<model type='virtio'/>
</interface>
</devices>
</domain>
o IR 3.1.2 HER IR EIE T OVS MM, BCE —AN5 ] vhost 3K
8, HEAVABAFIR virtio AL R B4
<domain type="'kvm'>
<devices>
<interface type='bridge'>
<source bridge='br0'/>
<virtualport type='openvswitch'/>
<model type='virtio'/>
<driver name='vhost' queues='4"'/>
</interface>
</devices>
</domain>
3.243 R%&HECE
ik

RTINS N AT 2 AT 5 SIEAE EIE . AR % 75 ZEEE BB N A 2
b, AR B ik (B JoE address 852D, IR M 28 SE K
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5 H AR £ 5 AL ER AR M5 B A He . W LI A R 6 ISA B4k, PCI Sk, USB
M2k, SCSI A%k, PCle a4k,
PCle S5 2 —Fh MR b 540, HAT LRI e, Rk (ai@nd f4 H 88 Bk, X
H DL PCle B2 B4 48 anar Ry e UMD B S 2640 4
(MAEL]
B BB A LB, BN E BRI & Al M, ST UME A libvirt B B0 A R e sk B
BACE .

1 libvirt ) XML B & i, SEAEHIgE R (A controller JER R R) A LRIR—
2R, MRYE ERAUZERIAN R, — N8y s T DAEE R — ANk 2 N s s Bk
%o XEAHEHBEEMT TR,
controller: #=HIZR LR, XA —PEZ.
o B type: IS LIEEM:, KRG, FHIUEAR “pci”. “ush”. “scsi”.
“virtio-serial”. “fdc”. “ccid”.
o B index: #xMFAiEEN, RIRIEHIZMELZE “bus” dh's (w5 0 FFLH),
Al LAfEHBEE TR “address” JuE HE A .
o B model: =HilgsikfEME, RKoniEhg AR S, KN ESEIEE
T “type” WMEAHZR, XTMNKRN G ES WK 3-4.
® T ULE address: N BRI A e E FLAE S 2RI 4% R R A B
— @M type: WAMBEEAL, W AHEUEG “pci”. “usb”. “drive”. address [
type BAUA[E,  XHRAEMEBAR, & H type JBHE LI ZEUA T address
HEMIES Lk 3-5.
® FJ0E model: &l RAAM S A FR.
- JBM name: fgEiEtlAE BT S AR, FIXITE controller )& 4 model

XL
#%3-4 controller /B4 type # FIBUER model BUEXT R X &

type B | model B4E k)

&

pei pcie-root PCle ™7 i, FIHE#K PCle ¥ #% BUf% il 4%
pcie-root-port A=A slot, ALLEE# PCle & Bd% il 8%
pcie-to-pci-bridge PCle #% PCI tfr4zfi 2%, w44k PCl %%

usb ehci USB 2.0 #fil &%, WJ 4k USB 2.0 B #
nec-xhci USB 3.0 #Zffill 4%, A #E# USB 3.0 Bt

scsi virtio-scsi virtio 8% SCSI 4245, 7T AR B &, 4n

WAL, JottsE
virtio-serial | virtio-serial virtio SR 8 I3, FEEER D&, W
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FERUE P Fe R 3 A R G FeEE
type Bt | model BiE{E B
&
pty & [
%<3-5 address TEAERERXETRIE MR

A type | X ¥ Rz #dik /B

BMHE

pci Hudi- 25744 PCI domain: PCI ¥4 i 5
2?&’ f’jiﬁ bus: PCI & %) bus =

£ PCI i 25 7% ‘ o
é%tpﬁﬁﬁ%ﬁ’fﬁ S|O'[: PCI &%Eg deV|Ce kS
= function: PCI # £ 7J function 5
multifunction: controller TCE ik, Z&EIE
multifunction Zh g

ush b2 A USB | bus: USB % £ bus 5
sh, FoRizi port: USB i £ [{] port 5
#%AE USB Mz
L A=

drive bR AIfE 1% | controller: 5 5E B I 4s 5
AL, FORFT | pus. %4 channel B
JE G 4% ) " .
s ey | Arget: FAifii 7% target 5
RALE . unit: fFEBEA lun 5

i & 7~

R4 1 —A PCle MR KN4 . PCle T A (BUSO0) TFH:#k 7 =4 PCle-
Root-Port il #% . 25—~ PCle-Root-Port ##l|2% (BUS 1) /3 T multifunction ZhgE,
FEEH T H:#—> PCle-to-PCl-bridge #1485, LR T —A> PCl &2k (BUS 3), i% PCI
Mgk FHEL T A virtio-serial B4 A1 — USB 2.0 #4554 2% . 45 — /™ PCle-Root-Port 5
#ilgs (BUS 2) T T —/ SCSI #%H#il2%. % =4 PCle-Root-Port # %% (BUS0) |
THH % IENEWT:

<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"'/>
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</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>
</devices>

</domain>

3244 HEEH

&

BRAAEBLE W28 s, XML BCE SR il / 248 g — S Al AN e %, AT 4
XEETCR AL E T .

serial: & &%

JE T type: FHTHee s AR, wHJEMHEMEN pty. tep. pipe. file.

video: AR %

JE 1 type: WEARIR &R AArch BERHE FJRYEMEA virtio, x86_64 444418 ¥ i H]
J@ A A voa B cirrus.

FJ6% model: video [ FItE, FTH6E BAAG& R,

7E model JGE Y, type JEYEN vga FoRBLE VGA KM E K, vram B HARE BA7
KN, BALERIAA KB.

Biltn: % x86_64 4L ENLECE 16MB 1) VGA KRR R, XML =T, H
o ovram JEPEARER BA7F KN, BALERINH KB:

<video>
<model type='vga' vram='16384"' heads='l' primary='yes'/>
</video>

input: i % &

JEME type: TEEM AR, W BN tabe. keyboard, 43 FFanE
NEFH . B,

JEE bus: fREHEEM B, WA EMEMEA USB.
emulator: RS W HH 4%
graphics: &%
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JE 1k type: fi € B R M. B IEEA vne.
JEE listen: 45 € Wl i¥) 1P ik,

=N ]l
flan, 12T HEERGT, KE 7 EDWRRIE RS, pty # . virtio S84 ¥ %
USB 5. USB ## L& VNC 8%
(MR
graphics 49 type Bt & 4 VNC B, 2B & &1 passwd, BP4E l VNC & sk itad 4,
<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>
3.2.5 Ik RIMIEXECE
ik
XML HGEH — R R A A CHEC S, X E AR LR, CPU, —L5ikRLE
FIFHORIY feature, AT LA AN BEAE .
TTENAE

o os: EMEMNEZN S
FIOK type: fRERMNIRAL, B arch RR4LMS5AY, U aarch64, J& 1k
machine F R ML HRA,  BAUNL SRR v A rT BUE S gemu-kvm -
machine ? #7471, W AArch64 51 “virt” 2874,
FIUEK loader: 8 MMAE M , WidE EDK 24 UEFI S04, J&1E readonly &
TR HEctE, oA “yes” B¢ “no”, JETE type For loader HI25MY, H K
fEH “rom”. “pflash”.
FI0F& nwam: F55E nvram XHFERAT, H TG UEFI B 3hBCE .

e features: hypervisor SCFF2 | —LE ML CPU/machine fIRFIE, v 2% AU #I
& “acpi”, ARM ALHEERHEE GICV3 H izl 4 4.

AArch64 ZEALEE E 75

FERMLEIZE R A AArched G544, FF virt &5 541, FIF UEFI 5300 s LR B
T
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<domain type='kvm'>

<os>
<type arch='aarch64' machine='virt'>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>
HRETUNLECE ACPI FI1 GIC V3 o bz il 28 4k .

<features>
<acpi/>
<gic version='3'/>

</features>

x86_64 ZRALEL & /=1l

X86_64 ZEKSCHF BIOS Al UEFI Widf 557720, WIRANCE loader, I FHER NG 3)T7
3 BIOS. X B2 HHBN 708 UEFL. & H 418 935 L& 2%

<domain type='kvm'>

<os>
<type arch='x86 64' machine='qg35'>hvm</type>
<loader type='rom'>/usr/share/edk2/ovmf/OVMF.fd</loader>

</os>

</domain>

3.2.6 HihE AL &N

ik
TTENA

=Nt

BR R G BHIR A AN B &AL, XML BCE SCHHE 7 I E — S AT R, Ao
RHECE T %

e iothreads: #5iC iothread &, nJ LLHT- I £7 it & 4 1 B
e on_poweroff: KEAUNLIC AR REUFIBITE .
® on_reboot: KELIHLEE H IR AU EE
® on_crash: RN B REUI B0 1E
® clock: RHMIEhEAL,
JETE offset: WEEMMLEh A [FEERAL, Ak KMES “localtime”. “utc”.

“timezone”. “variable” %,

NEERIHLEC B P4 iothread, FHF DInss A7 it 8 & PERE
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<iothreads>2</iothreads>
REFUNLOC B, B 58 R DAL o
<on_poweroff>destroy</on poweroff>
FESNLE S I, BT A B R AL
<on_reboot>restart</on reboot>
REAUNL I, HHT 5 sl R AL
<on_crash>restart</on crash>
PR “ute” WD T .

<clock offset='utc'/>

3.2.7 XML Be & X 71l

AT H—ANFEAR) AArched FEFIHLAT— x86_64 FEFUHLA XML B & S Frpl,

MPR&%.

w~f—

— ML EAITTRK AArched LR REIALK XML BCESCIF, HNARBIT:

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

<type arch='aarch64' machine='virt'>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='gcow2' iothread="1"/>

<source file='/mnt/openEuler-image.qcow2'/>
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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-20.03-LTS-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>

—MEEEATTR KB ITTR x86_64 ZUH EIAHLMT XML Be B30, HAEC B il

LE

<domain type='kvm'>
<name>openEulerVM</name>
<memory unit='KiB'>8388608</memory>
<currentMemory unit='KiB'>8388608</currentMemory>
<vcpu placement='static'>4</vcpu>
<iothreads>1</iothreads>
<os>
<type arch='x86 64' machine='pc-1440fx-4.0"'>hvm</type>
</os>
<features>
<acpi/>
</features>
<cpu mode='host-passthrough' check="'none'>
<topology sockets='2' cores='2' threads='1'/>
</cpu>
<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='gcow2' iothread='1l"'/>

<source file='/mnt/openEuler-image.qcow2'/>
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<target dev='vda' bus='virtio'/>
<boot order='1l"'/>
<address type='pci' domain='0x0000' bus='0x00' slot='0x08' function='0x0"'/>
</disk>
<controller type='scsi' index='0' model='virtio-scsi'>
</controller>
<controller type='virtio-serial' index='0'>
</controller>
<controller type='usb' index='0' model='ehci'>
</controller>
<controller type='sata' index='0"'>
</controller>
<controller type='pci' index='0' model='pci-root'/>
<interface type='bridge'>
<mac address='52:54:00:cl:c4:23'/>
<source bridge='virbr0'/>
<model type='virtio'/>
</interface>
<serial type='pty'>
<target type='isa-serial' port='0'>
<model name='isa-serial'/>
</target>
</serial>
<console type='pty'>
<target type='serial' port='0'/>
</console>
<input type='tablet' bus='usb'>
<address type='usb' bus='0' port='1l'/>
</input>
<input type='keyboard' bus='usb'>
<address type='usb' bus='0' port='2'/>
</input>
<input type='mouse' bus='ps2'/>
<input type='keyboard' bus='ps2'/>
<graphics type='vnc' port='-1' autoport='yes' listen='0.0.0.0"'>
<listen type='address' address='0.0.0.0"'/>
</graphics>
<video>
<model type='vga' vram='16384' heads='l' primary='yes'/>
<address type='pci' domain='0x0000"' bus='0x00"' slot='0x02' function='0x0"/>
</video>
<memballoon model='virtio'>
</memballoon>
</devices>
</domain>
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3.3 EIREHIAL

3.3.1 FEfIH % fp F ER
3.3.1.1 2R/ 4B

#BEiA
N7 LR AR TR, BRARERA, P B A B R . AT R AL
A R R A S AR, EREEANLEI . . MRS, f8 SR E i
FEAHL
EHHIR TS
RN ZG R TR :
o K& (undefined): JEHWLA & ECAAIE, B libvirt A RN
o XHPIRA (shutoff): BHRNLCE#E UEARIBIT, sSFHEMMEL L.
e Z47H (running): BRINLAETIEITIRE
o ¥ (paused): MEHMNLIEITHHEAL, HBITIRESHIGH RIEEN A, o IS
FIBITIRE
o fR1F (saved): 5T (paused) ARFEFML, HIBITIREW RAFAEFE AL
H, ATRUK B RS AT IR
e Jjpiit (crashed): % & T P R FEUR NN G, ATk E 2T RE.
RS

REUNLAS [FPIRZS 2 18] 7T DA S e e, (ELA 2006 2 — s FUO o RESBANL AN RDIRZS 22 1 ) 8%
BeH RN A 3-2 frs.
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[E13-2 R7SEEHRE

{15 (saved)
save
FEM (undefined) ™
S restore

T = shutdown J'
create ~
undefine ~ q
— suspend —»
EfZ(paused)
define - “— resume -
l /__start" ’/_/'/
" shutdown
-
reg :
i (shut off) crash
"“' I
destroy v

T L
HeE(crashed)

FEFUHARIR

7E libvirt w58 B B RESL SRR A — > “domain”, AR T EIHLE CPU. A
Ay MERBLE . AR SR MR ERFE .. RN, &4 domain AA
ME—FRis, R B Name. UUID. Id &Ko, WRIE ES LK 3-6. TERETL
WU i J8 S S0 1R, T DAGEE 3 R SO UAR RO 45 R RE AU AT 1

%3-6 domain #xIR1ER

FriR X
Name Rz 44 PR
uulD 38 FH E— 1R )
Id FERALIZ AT R R
gtz
& 4R 3 09 B BT ARIR o

AL
T virsh 44 & E WL Id 42 UUID, #AE7 44 L 33.3 il EmpLs &5 9 A %,
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3.3.1.2 BG4S

AP A LAE A virsh iy 4 T EE HERNLAE W A0 A4 ar A 2 LU fs
SHPEH .
ARG
o HATEWNI A B 207, 7 B ) R UM LIR &5 DA 5 0T PASRAT X6 44 o
REZ AP AR R RTES W “3.3.1.1 SR R REFKBR”,
o HABHARIR,
o UERUFERINL XML it & .
S E A AR

FIP AT DS virsh iy &8 B RSN LA dr ALY, dim 4% 0N -

virsh <operate> <obj> <options>

FSHE L UTR
e operate: EHEUEIINLA A WX N EAE, Blantld. 45, BahE.
® ohj: MAEMENR, WfeE FHEREM B

® options: AL, ZSHATIL.

REFANLA: A Ji A B Ay 2 W3R 3-7 o . b VMInstanse A REFINL 4 FR. REFAL 1D
B FEAUHL UUID, XMLFile 2 REHML XML BB S0, DumpFile 6o it, R4S
SEBrA A I

®"3-7 BN E S BHEEGS

B4 &Y

virsh define <XMLFile> | & XFE A BN, & L 5E G BINLAL T2 RS,
FEHLE 1EA—A domian SZ4

virsh create <XMLFile> | Gz — /M PERERIAL, 12 52 AR HERLAL T i 174k
N

PIANY

virsh start <VMlInstanse> | Bzl ERIANL

virsh shutdown KHENL . BB ERWLICHLIRE, 5 ML RT 1
<VMInstanse> B | S 4]

virsh destroy SR i) 5 P e DAL

<VMInstanse>

virsh reboot AL

<VMInstanse>

virsh save F BN S TR He i 2 SR

<VMInstanse>
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3.3.1.3 ;=151

GEacS X

<DumpFile>

virsh restore <DumpFile> | ML S i SC APk S UL

virsh suspend PHF NI4T, (RN T pasued R4S
<VMiInstanse>

virsh resume MR HEAUHL, K Ab T paused IR 2SR SUHLIK 2 Bz 4701k
<VMiInstanse> &

virsh undefine B AE ML, RINLAE G e, A Redkaixt
<VMiInstanse> ZREIL AR B4 E

AR5 R AN i o 338 BT SR A 2 RS 181

B B
FERAL XML fic B SC#E A openEulerVM.xml, 4 Al ] 40 .

# virsh define openEulerVM.xml

Domain openEulerVM defined from openEulerVM.xml

Ja BN RE ML
Ja 845y openEulerVM I REFAML, 4 F[E] G40 T -

# virsh start openEulerVM

Domain openEulerVM started

3 AL
FJH AN openEulerVM FEERIAL, a4 AELE 40 R

# virsh reboot openEulerVM

Domain openEulerVM is being rebooted

SEFH AL
SePH45 5 openEulerVM HIREIINL, 4 FIlE Gt

# virsh shutdown openEulerVM

Domain openEulerVM is being shutdown

B K AL

— EBWMLE S ARAE T nvram SO, BRI AWR :
# virsh undefine <VMInstanse>

- HRWWHUESIEER T nvram SCHE, B 580Z R UL BEHE 2 nwam [ AL EE TR
W&, AU
# virsh undefine <VMInstanse> <strategy>
Horhr<strategy> 44 B FEFLL I B, AT HUE :
--nvram: 45 58 5 UL ) [ B AR EE X B2 nvram SCAE
--keep-nvram: FHSREINL, (HOREE HXF ) nvram 3.
Bian, MR WL openEulerVM A nvram SO, AR EL R 41 -
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# virsh undefine openEulerVM --nvram

Domain openEulerVM has been undefined

3.3.2 HERIEK EWNEL E

iz

REAUNLENEE 2 5 P AT MESUR ML BCE S, FROVE LB SUEMNLECE . fELE
AR LA, BN B 2 e AL, IR RRNLOGHT, HH R 3 JE A

1B SURALAC & 2k X T
virsh edit <VMInstance>

virsh edit #2848 “domain” XFR [ XML BB SO, 58 Bt B R HLAC &1 58357 .
virsh edit i f vi 2 FAE MBI gniE 28, 1T L@ B A E A& “EDITOR” B¢
“VISUAL” FeE4miEas2iY . virsh edit BRIME e “VISUAL” R4S &35 7 193
EIN LS

S 1 (k) W& virsh edit 72 [F 42N vim.
# export VISUAL=vim
I 2 ] virsh edit T FF ERIHL X FR N openEulerVM Xf M) XML Bt & SCA4F .

# virsh edit openEulerVM

(CRE LGN -
TRAF RESANLC B SO IFIR H o
5 R A LAE G BB SRR

g
H~ @

%
g
Q1

# virsh reboot openEulerVM

R

3.3.3 EHEMIER

Bt
L SR TR I3 P e 8 T B L AL, libvirt $R4E T — B 447
THATF AWML ARG B e ARSI S IO i, (B T3 BRIk
RERLALA % Firf .

k=N
AL B R

o libvirtd 554t T iz 1T IRE
o TR T/ EMAEEABUR,
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o FHEHLEATRTMEEREMELIIIR.

# virsh list

3 P MER Rigrs

Biltn, Rk e R L _EAFEAE 3 G REMAL, HP openEulerVMO1.
openEulerVMO2 4bFi2171R45, openEulerVMO3 kb T8 {5 IR 7 .

39 openEulervVMO01 running
40 openEulervVM02 running
69 openEulerVM03 paused

o AN L& WA EUNLEBYIE.
# virsh list --all

Biltn, Rk R ET LB T 4 B AL,

AT 247K, openEulerVMO2 4b T8 15IR%S, openEulerVMO3 Al
openEulerVMO04 &b+ SSHIRAS

Id Name State

39 openEulerVMO1 running

69 openEulerVM02 paused

- openEulervM03 shut off

= openEulervM04 shut off

EREMIERER

Libvirt HAF3R 48 7 —HEWMELNURSEE NS, SiEENLE

Hrh B2 LML openEulervMO1

o R S, RIS S Ik 3-8,
3-8 TaEMHNELRER
HFHHES | 41T tER
AR
HAEHE virsh dominfo <VMInstance> | f35EHIHL ID. UUID, BRI
EE R
METIRAS virsh domstate <VMInstance> | ] LU{#i Ffi--reason %3 £ ) K2 #LH1 A2
N AEPRES B R A
FHERER virsh schedinfo <VMInstance> | fu3% vCPU {34 %15 B,
VvCPU ¥t H | virsh vcpucount A FE L vVCPU M4,
<VMInstance>
el Hr 4% | virsh domblkstat ﬁiﬁlﬁ%ix%%fr/\TU\ﬁﬁﬁ virsh
W& <VMlInstance> domblklist 74 .
FERUR AR | virsh domifstat <VMInstance> | 25K 44 #R 7T UL A virsh domiflist
& iR
/0 £:F% virsh iothreadinfo B AL 1/0 ZeF8 )L H CPU SRt
<VMInstance>
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P

FANER | BT 9
e
fEE.

i F virsh dominfo £ if]— /NI G BN FIZEARGE B, WA WSS Rl 5, B
HLID ¥ 5, UUID 3y ab472210-db8c-4018-9b3e-fc5319a769f7, WN1EA/INA 8GiB,
VCPU #(H N 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

A virsh domstate Z5 EFANLIT S FRES, M A WIS AT %0, AL
openEulerVM 4Tk T2 47 R4 .
# virsh domstate openEulerVM

running

[ virsh schedinfo i REMNLIHBEE R, WML R am, kLWL CPU T
HrEN 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 =i
iothread period: 100000
iothread quota : -1

fii il virsh vepucount £ if) ESUALEI vCPU % H , ME LT A, ERHLE 4 4
CPU.,

# virsh vcpucount openEulerVM
maximum live 4

current live 4

ff /1 virsh domblklist 1) j2 FUNLIE B % 255 2., B HISE /I mT &, BNLA 2 4
WifE, sda & qcow? #& AR, sdb /&2 —> cdrom % .
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# virsh domblklist openEulerVM

Target Source

sda /home/openeuler/vm/openEuler aarch64.gcow?2
sdb /home/openeuler/vm/openEuler-20.03-LTS-aarch64-dvd.iso

e {fH virsh domiflist Z I REFUNLN K5 B, MEMLE R 5, EUHAE 1KMWk,
SN )G v A2 vnetO £E AL bro M E, MAC H#hlik & 00:05:fe:d4:fl:cc.

# virsh domiflist openEulerVM
Interface Type Source Model MAC

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

e  f# [ virsh iothreadinfo 2] UL 1/O ZRFR(EE, WAL R ERNLE 5 4
/0 242, W CPUT-10 it 7M.

# virsh iothreadinfo openEulerVM

IOThread ID CPU Affinity

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

3.3.4 B FEUM
KREEAEAEH VNC & FENLT T,
3341 #H VNC ZiER

it
R RS2 R E LR, P AT DUEIE VNC PG B b, T
X HE BB LT 3 SRR A

=53

ff/H RealVNC. TightVNC %55 F i & 5% UL, 7858 5% e AU 2 117 77 23R 15
o EIWLATIE EHLA IP itk
o TRORE i B CE IR EE AT AU [ B ML 4
o EHWMLE VNC Wil M, % 1 —AE R P HLUE SN 5348, — A 5900 + x
(X NIEEH, % BBONLE SIS, H 5900 XA A AR L.
o IR VNC WE THN, BFHERBUEALN VNC %,
(588
B VNC B B Z4L, &2 %4 bt XML Bt & S #, BP graphics L& ##8—/> passwd

e, BMEAIEA BEE A E, Flhe, KRk VNC %4 R E ) n8VIbFK &9 XML B & &
&

<graphics type='vnc' port='5900"' autoport='yes' listen='0.0.0.0"' keymap='en-
us' passwd='n8VfjbFK'>
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RESMLH] 45 7S 3 M HE B LIRS
<listen type='address' address='0.0.0.0"'/>
</graphics>
BRIELER
F]1 EHELHLEAR VNC i 15 . Flin4 559 openEulervM HIRERLINL, #r&4ih:
# virsh vncdisplay openEulerVM
33
[MERT Y
AR UNC &2EER KGN, AHF UNC #oatiE, 5544 TF, L+ X Hih
“B5900 + #Hm 5", ldm A A 5903,
firewall-cmd --zone=public --add-port=X/tcp
S8 2 JTIF VneViewer BAF, FANENL IP Al 05, A&y “ N IPIRE S, Hil4n:

“10.133.205.53:3” .
ol “BiSE” A VNG BES () . BREEILIL VNG HEFHRME
-

3.342 FLE VNCTLS &%

BRIELER

$IR?2

VNC 55 bt F 2 7 i SRR B SO R T i A6 4, DRIGIEAE N 28 vl RE SR =7
Ko AT HTH% 4N, openEuler SZHF VNC R4S utific & TLS BTN AIE. TLS
(Tansport Layer Security) RPA&%0 2224, AT LASEIL VNC R4S b FH 25 7 ity 2 () 10 % 3

E, NI L3815 P 58 = 07 B3R

(RERIY::
o fE A TLS #e B iNiEE X FE & VNC & P 3% 34 TLS B X (Hlde TigerVNC), F W L ikik3E 2|
VNC & F 3.

o TLS mwiFilittt XM BB A FHIREBHA, FRiz4drs, Eh b EABITHHAEIL
WST 289 YNC & P 3% #4578 TLS A FiAiEsE X

VNC JF 3 TLS Ins8 A E A S e 2 3 a0 1

% VNC g5 A ENLE K VNC IS5 o T E 4L, T8 BUE Ul 25 e & S0
letc/libvirt/gemu.conf HH R ECE T . AHCHEC B N AW Fis:

vnc listen = "x.x.x.x" # "x.x.x.x"N VNC FIIUT ik, 3B ARYE SEPREC E, Ve RS R
FOHFIZ LBl BT ] P R S R

vne_tls = 1 # MEN 1, FFIFH VNC TLS 3HF

vnc_tls x509 cert dir = "/etc/pki/libvirt-vnc" #HE EE FAF U B A
/etc/pki/libvirt-vnc

vnc_tls %509 verify = 1 #ACE N 1, Fox TLs WIEMH x509 UE4S

N VNC B IFHAA SO AL GNU TLS Aili3E47 1 B o
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3 HAPREH TerE

AR

2B GNUTLS, #4274 47 gnu-utils 4 # &,
FIVEIEH M ALK CA (Certificate Authority) FJiIE S0

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

FIE E 244K CAMER AR . A Your organization name M4, HH 7 45

=2

rE o

# 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

AR SO, ca-cert.pem S2AE ) CA A%H, ca-key.pem 24k CA FAHH,
B CA B R P 1kt

N VNC IRZ55ai & E 5. Hrr Client Organization Name Ay SZBrit RS54 F%, 140
cleint.foo.com, % H FARYE SLPRTE &

# 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

RSO, server-key.pem J& VNC iR %55 O ALEH,  server-cert.pem 52 VNC ik

SR A

N VNC 2 iR 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
RS, client-key.pem /& VNC & F i fIFAH, client-cert.pem 52 VNC &
Ui A EH, A O A R 7 218 DUE] VNC &7 b
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PR’ 3 KHTFHFEGEFM BN, FE VNC Ik % e EHLE libvirtd 55 .
# systemctl restart libvirtd

A KA IR S5 UE A ECE B VNC RS 48 € B 3R IR AR o R e vr S P
B,

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/*

HIE5 KE RN S IETS ca-cert.pem, client-cert.pem 1 client-key.pem #% I %] VNC % /-
Bt WOE VNC % i TLS S5 )5 B AT 46 VNC TLS %3¢
[MERT Y
o VNC % pamie #09i E if 5 L& % P snat ey it IoLeA, s R 7 afriiE,
o B FEMMAG T XIFLL “UEA VNC FBE R,

-

H H FH H T

3.4 FIT R RETULL

3.4.1 BIEN4E

YENLE VIR LIS ATH, YIEEALRT ReAFAE BLIR O EEAN Y, 1 A A B B B 4R 1Y
0L ok, VIEENUAEAEREAE . B TR B A R SE R, AN E
AN S5 S LR SE X S 3 e+ B, R RNLRGE R HR AT LAAE ML 45 7 4 52
N, SER S ESS T IR R, T RIS TAERCR . R RO RS I8 R
A BB B ITIRAS 5 BARAT Tk, RIS AT LR EYR & 31 5 7B AR R -1 &
Fo BWNUWKE S, TR CLFIBIE T, HP AR ZE R . AR RS
FEAE 4RI AL ST TGN % GLEAAE) AL, openEuler SZRFILEAFEIGT
AEHES AR i e A T .

342 NHiIA=

HEAEHA ARSI AR GRS 3L R Y 5

o HWENLEEE B R, W LLRHEAT M SIS B 5 — S EHLE, D
B S5 rh b, ORAE MV 55 B IE W38T

o ATUNMHENTEL RN, AL EMNLIER B, DR YENECE, e
BRIRAIA

o UYRSS ASEAT A OIS, Ll CPUL NAE. TSR, T ERE S AF
IR, B 7 EAEINBE &, (E2 AN REIR P RE SN B 15 1l 55

® RS EBATIY, WAL ST, Bl DR RE LA HRRAS BRI 65 34
AR BB R AS BT 6
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T ARG, B W NI T 5%

o U IRAMEEEIAL, HERISTIEMNER RS -G ENLE, T
Gk S5 b, PRAENV ST B IE W IEAT .

o CHYIBNUAMEBLREAL, TEREASRESCHEE S HTL S BE AL B, o8 R GEVERER
B, B AR RE S SR A, (B SO RESC M RN LB 2 1L B AL, X R 2
R AT i R SANLERS B — D B E MR R B L L.

3.4.3 JFEEINFZA KRR

o  HITKIREP, FEMRIEMZIRS R, WREKAEMGFR, PaEEeEyiE, |
PIMBIRE Jo A =k sE, YA, HIEEEe R,

o TR, AT RN BT AR Ay B B AN PR ML A S R

o BHWINLEE TS, NATRERIEE R B P55 e A8 &40 T ek E
Ja, BEleSSHaEER, R SBUERNIE T .

o  ERNEEITENERES, ARG ERNSSHL. BRI EEE, S0 h
S SIMHITFRERIM, HIAT ACPI FRE SN, BHHITRIERSSEURERINL L
Zi8

o N FrFEM#GER, RN AIH K CPU B 5 FEAHF .

o PSS MNEREANLT A LI, B2 2 HKim G NG RE, 8T ki
AL, FER P RIEEE S KB —3.

o N VFIGRE AL vCPU EUKT B W um BT CPU %8, NIER FBSem 3 R
WHLEITERE, NARUE B By EEYL CPU UK T2 T R i fHL vCPU #.

AR LB A POT RS I R T R AN R S T

o AT AN H Bvm N E AN A S S RS, P R E L ISTE A
ITHSIRAL TR, 2578 S 5 EHE T S EEA IR .

o RSCFREXILERIEIITRE, H P EZ TR TR R A

o ITREIMHMMWmEG R (R, AR EE, BB H R 2 s e T
BT R AL H,

o  HiumFEAESEmA/N. BEME RS E, BNETERRM.

o BEITEYE, FEMANTBNOES, AeeaiFI=/m R s .

3.4.4 PITF1R1E

B R
o HHATHGT L 2 Bl EAR GRS AN A L R B X 4R B, IF HLUE AL H K
SRAS VS URAL PR X &5 1), BV i [ S BE 0% 7 ) 20 AH [0 FR) A7 19 Y05 I 28 5 )R
o EPATEMNUHGTRL 7T N 25t LR AT (@ A 7, R OR B A EHLE 2R
CPU. WAL BIR

RERIHBSH (i)

TEPATIGER 2 1T, AT fEH  virsh migrate-setmaxdowntime i 4K 45 & iE UL
IER R FE P BE S 25 BB AE AU TR], 3 — AN A3 G TE B 0
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ihn, 485 4~ openEulerVM (¥ E AL & K AL (8] A 500ms:
# virsh migrate-setmaxdowntime openEulerVM 500

By, w7 L@ virsh migrate-setspeed & BR il K fUALAGE RS & FH B 58 KN, Bk
i R AL G R I o5 P A sk, X B AL b 5 HAh R ML B M 553 p s,
XA A PR R HGT R I — N TR I,

Biltn, F&5E 44 openEulerVM i HE SLH LG HE %5 500Mbps:
# virsh migrate-setspeed openEulerVM --bandwidth 500
F P R] DA migrate-getspeed >k 25 1) b2 LI B ik F2 b 1 5 RS 9

# virsh migrate-getspeed openEulerVM
500

PIEARME (HEFRIR

F]R1 R E NI

# virsh domblklist <VMInstanse>

Target Source

sda /dev/mapper/open euleros disk
sdb /mnt/nfs/images/openeuler-test.qgcow?2

B4, A virsh domblklist i< 7 ) RSN A7 B0 415 2., il =T B0 2 g 45 4L 8
AN B 2 MAEB & sda A0 sdb Bit, SR)5 20 ) — T IX AN B &0 B
e S A A A A i 3 S S A, S SR RSOV R I A7 fh e & A A i 3 AR 2
£, MU HZ AN I AE RSN, 5 DY AR A7 i BRSO

PATUI Ny 4, AT RRNLHRGER .
fhn, K REIL openEulerVM IER 2| H 1 FEHL_EAEH virsh migrate A4

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

Hrf, <destination-host-ip>> H AL IP Huhk, #GER 2 61 75 B 34T ssh E LRI H
1) AL BRYFALRR -

F4h, virsh migrate iy4 14875 --auto-converge Fl--timeout —F~3% I K ARAIEIT 7 AR 5
Jo

o, MK FIED:
--unsafe fiv &2 T TR, AR ZER AT,
--auto-converge 22Xt CPU BT FEAIIRIE, R AGERIMAE RGeS ISk,

%
--timeout & 245 52 — NI AL HAIN I 18], FAGT AL I 435 X I 19 i 2 96 ) 2 S RE UL
ERGERAT DAL

RS SR fr &8, SEABLZE 0038 HLIE 33247«
e
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RATBRE (EHZEFMIAR
S| Gl BB IR, HIRBERIILAE I (02 JE 35 17

fil4n, @id virsh domblklist 25 i) 2 #E 21T (1 BN A — > qcow2 4% X WG sda,
sda 1) xml fic & -

<disk type='file' device='disk'>
<driver name='gemu' type='qgcow2' 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 AR Z A 5 ZEAE H im BN UM R LA B 3R 80— AN B B S0, TR
A SRR N L R FF— 2

# gemu-img create -f gcow2 /mnt/sdb/openeuler/openEulerVM.qgcow2 20G

£ 2 P {EH virsh migrate fiy @ RPATIITRE, IERE IR 2 KAt th — IFIERE 21 H (1

Uit o

# virsh migrate --live --unsafe --copy-storage-all --migrate-disks sda \

openEulerVM gemu+ssh://<dest-host-ip>/system

FE]3 HRAEB BRI, EMAUE H N m EHUT IEW AT, FiExaBiat B e i
EHLLE.

e

3.5 EEAZ KRR
i libvirt ay 2 REHE BN R R TIR, @1 vCPU. BN A7 H YR .
FETFAATH -
o HRENLLIZIT T libvirtd SFHERE .
e JH virsh list --all iy & #i A N EZ 4 & s
3.5.1 EHEI CPU

3.5.1.1 CPU 9%n

BRI T, F—EH B2 BN FE Y CPU. AT Bk ML &
Fit 2 P EE CPU %R, SemiAd[E EAL A RN TERE, 75 Z Pl EfFL vCPU
BRI, B3 CPU K 4.

CPU MR /R — A e UL G 3 CPU 1TSS IR BE /1 /N f . P Jd e v
cpu_shares {i A& 15 B REIWLIG 5P CPU ISEE /1. cpu_shares fE AL, J&—
AHSHE . RERWLIIRFH CPU THE IR, 2 5HAERINLE CPU 4, A1 E
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BRIELR

i, SR> CPU BRTIEA Shv] FHTH S BT . L % CPU i BICR CRIE REFUHL CPU i
BRI SS o

TR B o T 2A R ALK IZ 47 I E] ) cpu_shares 18, SK-Ffif vCPU 2 [a) (1 B .

B REUMLITZET CPU 47 %t

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

FELAEE: BT running AR HIEEINLE) 20T CPU 381, 1 FHiv--live 241

virsh schedinfo 4

# virsh schedinfo <VMInstance> --live cpu_shares=<number>
EE ks 1E £E 32 4T B K2 UHL openEulerVM i) CPU 34 1024 B4 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 =i
iothread period: 100000
iothread quota : -1

X} cpu_shares fH FMEMOZRIAERL,  EAUAL openEulerVM fefS 21 (1) 12 47 I 8] 44 72 I
KH 2 £ BRI — B O AE LKL EHHT 5 3 5 2R 20

FrAAZM: 7E libvirt N ETECE BSOS NLE CPU %, {4 H5--config 244

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

EL ks FE FUATL openEulerVM [ CPU 13 AL 1024 Xk 2048:

# virsh schedinfo openEulerVM --config cpu shares=2048
Scheduler : posix

cpu shares : 2048

vcpu period g @

vcpu quota : 0

emulator period: 0

emulator quota : O

global period 0

global quota 0

iothread period: 0

iothread quota : 0
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X} cpu_shares fH B 2ILBIAE XL, #ERE UM openEulerVM R — kB3l a4 4
B FREAAERL. AL euler REFF R I 4T I IR 2 JFR I 2 £%.

3.5.1.2 482 QEMU #iE2Z4IE CPU

BRIELR

QEMU FE @248 e fi 2K QEMU #2482 24 2 i3 CPU BRI, M fRIE
TIBATAEDE S R LA 2= RSO UL . B ansE — AN =53 5o,
—HYEN 22T 2 G B, MG ERWLIDNYEEAFE, IER T A FFE R 5
SR, T BERAEE 10 BN BRI AL WL T4, 7B AE AL AL 2
10 HIFFHEIEFESE 20 B, BT QEMU EREFE & A FE AT Jo i 1 32 ZAR &S b FE, WO 2K
IR

3T virsh emulatorpin 74 7] LL4E 2 QEMU EJEFE | ¥ HE CPU.

BA QEMU ZEFE a1 46 & 4 H CPU JulH :

# virsh emulatorpin openEulerVM
emulator: CPU Affinity

g 0=63
X 156 B B LML openEulerVM X ) QEMU T 3EFE o] LLZE EALI BT 43 CPU |k
WFE
TELIE: BUUET running RSB RILT RI) QEMU #HAZMZ8E R &R, fH
ir--live 2401 vepu emulatorpin 74

# virsh emulatorpin openEulerVM --live 2-3

# virsh emulatorpin openEulerVM
emulator: CPU Affinity

DL b g A48 AL openEulerVM X B [ QEMU HEFE4E & 2| # 8 CPU2, 3 |, Rl
B T QEMU #EFE RAEIX AT CPU LifFE . X455 5% R IR B r B Ak
B ARAE R AUNLICHL FF BT 5 3N )5 R

FEAMEESE . A libvirt P ESHC E 2 SUB NI B2 QEMU EREII IR E R R, i

F#7--config Z %4 virsh emulatorpin iy 4 :

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

# virsh emulatorpin euler
emulator: CPU Affinity

®s 0,2=3
PL_E A0 L openEulerVM X M [ QEMU HEFESE & 4B CPUO. 2. 3 L,
BIFR#] T QEMU #HFE RAEX =3 CPU FifJE . X —405E X R KA LT
BUAEZL, FERBPNL T —RJaah a4 R, FHERAER
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3.5.1.3 iAZEENL CPU HEXFR

BRIELR

ERERHLA VCPU 48 EEYFE CPU |, HI vCPU RIESREMFE CPU LHifE, ke
Y Tk B $ETHERNLMERE R H . LLanfE NUMA R4, 8 vCPU 4552 7E [H— 4>
NUMA 5 & b, mrCL#E e vCPU B 715 v In W A7, B S se i iE LIS AT MERE . iRk
4he, BN vCPU RAITEAL{4EE CPU L% . E%Eﬁ#ﬁﬁ”lﬂ%ﬂaﬁﬁ)ﬂﬂw&m

B virsh vepupin @4 A LU % vCPU FI## CPU 4R E R R -
o EEMMNLM LTI vCPU 4EE(E &

# virsh vcpupin openEulerVM
VCPU CPU Affinity

0-63
0-63
0=63
0=63

X 156 B B AL openEulerVM [T vCPU A] LAZE EHLAI BTG ¥3 CPU i .

o FLHEE. BT running RS RERIHLA 2407 VCPU 4852 55 £, 4 #7--live
ZHU vepu vepupin i 4

w N P O

# virsh vcpupin openEulerVM --live 0 2-3

# virsh vcpupin euler
VCPU CPU Affinity

0 2-3

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

PL_E#r A4 B2 UL openEulerVM ) vCPUO 455 ) PCPU2. 3 |, BIPR#I T vCPUO
REEIXPANYHE CPU LT . 1X— 405 % R ST BP A 20, (BAE LI
R BN JE KA

o  FFALLIAEE: TE libvirt Wﬁaﬁaﬁmzaﬁz@wmm VCPU 4 E KX R, i 7 --config
ZH01 virsh vepupin 74

# wvirsh vcpupin 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

DL by 248 UL openEulerVM [ vCPUO%’fKE@J%IECPUO 2. 3k, BUREHT
VCPUO R7EIX =8 CPU L. 1X—48@ R R BIHEEA L RIARL, 7E
HLT—&F@F%%& FRE AR
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3.5.2 BEIREATE
3.5.2.1 NUMA &4y

LG 2 3 A H SMP (Symmetric Multi-Processor) #z: # 2 AN abFE 8% 5 — 4k
G AN 1O AR . I ALFRES K Re vy in) [/ — M ERAEAE RS, DRIt SMP R4t
WYFRN—FAFAER VT (UMA) RGE. —SMEs T fEH Am %, AbFEEE HAE i
AN BB R GE =M ——NUE . REHR, SMP Bk s T ge tEA R, BN
TEATA A5 A0 1/O 2 B B VAN 5, 340 AL 38 88 9 AN Re 3RS B S 1t e

NUMA (Non Uniform Memory Access Architecture) #5538 J& — /> 41 RAZA% 28 17 1] 7
3, ACFERE AT LA U5 R AN (A A 2 kit KIREEIR S JE4T . NUMA BF,
REFRERHE R P L Z A “TT R (NODE), RN S e — AR HAE 28 25 (8] . Frf s
AP R AL R ER AT DA ) 4 B YD ERAE A AR R U IR AR RN I AR A T R R I
6], By Ta) st R 47 5 A ) A7 A 2% i AR R B[] /MR 2

3.5.2.2 it & Host NUMA

BRIELER

RRETHRERALIERE, RIS 30AT, H 7 a] CLE G B RAL XML B & SO R B LTS
EFEHL NUMA 5 5, RPN BT E R NUMA F5 5 . KREE—KS
VCPU #fE — i/, MimrkE s vCPU I 7 ) N A7 .

e Y% host [) NUMA $f+h 458 -

# numactl -H
available: 4 nodes (0-3)

node 0 cpus: 01 2 345 6 78 9 10 11 12 13 14 15
size: 31571
free: 17095
cpus: 16 17

node MB
MB
18
size: 32190 MB
MB
34
MB
MB

node
node 19 20 21 22 23 24 25 26 27 28 29 30 31
node
free: 28057
cpus: 32 33
size: 32190
free: 10562
cpus: 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63
size: 32188 MB

free: 272 MB

node
node 35 36 37 38 39 40 41 42 43 44 45 46 47
node
node
node

node

W W w NN R RO O

node

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  IEEWML XML L E ST RN numatune B, BIEEIE B S EINL. a0
HL_E NUMA node 0 45 B TUNL 0 EC N A7, BCESEW R

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

</numatune>

B BRI vCPU .46 /£ NODEO [1#)# CPU L, #inl LAl %t vCPU Vi
IV 378 3t PN A s SR 1 e T B
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(MAEIZL:

o NELENMG N B EATIZ NUMA T EREGTRRE, TN TRFEEMIE X
e

o EBURMMA BF2 vCPU #4p 2 42 Bl — NUMA ¥ &, # % vCPU i7 17 i34 M ik ik T
%, 45)4e 45 d vCPU L8652 2 NUMA node 0 L.

3.5.2.3 Bt & Guest NUMA

FEMLHGE AT HIIE 2 28 A FEE 5 NUMA ZEK033E4T T Bk,  J03G R0 T A%
FEFUAL, X PR A AE R 2 openEuIer LT Guest NUMA Hrit, 78 5 UM A 30
S NUMA Fhgitt . F P T LU i Roax AN 450, Sl 45 Bk it st AT e 4k,
AT BRAE MY 45 58 47 1R 38 4T

fiLE Guest NUMA B AJ L8 € vNode 1 NAF7E HOST R4 BUAL &, SEEL AT I 2Bk
4h5e, [FFACS vCPU 415, fi vNode |ft) vCPU FI N AZL4E R — M NUMA node
t.

BRIELER

EBEHLI XML BLE 4, BB T Guest NUMA J5, #trl LLEE SN NS S
NUMA 3N EER) . <numa>Tii & Guest NUMA [ A BC IR .

<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"/>
<memnode cellid="1" mode="strict" nodeset="1"/>
</numatune>
[oooll
<cpu>
<numa>
<cell id='0"' cpus='0-1"'" memory='2097152"'/>
<cell id='l"' cpus='2-3' memory='2097152"'/>
</numa>
</cpu>

(MERTY:
o <nuMa>I R4 B FAL 3R 230 NUMA 4642058, “cell id” & -7 vNode %5, “cpus” &=
vCPU %5, “memory” %73t & vNode L& R4 K.
o XA ZiBT Guest NUMA 4 2 4Fa9tk e, M % Z& & <numatune>F=<cputune>, 1% vCPU
Faxt 1 69 N G H A2 Bl — A~ 432 NUMA NODE L :

e <numatune>% #9 “cellid” Fe<numa> &9 “cell id” &3t 69; “mode” TABLE A “strict”
(BHMIEZ node E¥iFAAE, NERGN LK), “preferred” (A3 — node E#iF A
B, dm R RN EA node £ ). “interleave” (M35 69 node L X L iF N4 );
“nodeset” % <45 € 432 NUMA NODE.

e <cputune>+ E 2 Fl— cell id * 49 vCPU %2 #| 5 memnode #8 ] 494232 NUMA NODE t.

2020-03-21 53



openEuler

AL 67

3 P MER Rigrs

3.6 BEIEIRE
3.6.1 Bt & E UL PCle 1=HIz5

REAUHL A BB AN . REA P H] 2%. PCle BLIE W &#5 5 B 4H:4%3 PCle Root Port R i,
£~ Root Port XN, —4™ PCle ##if#i. Root Port ) 4% % S #ddifk, {H+2Z Root Port
ARGASCFRERGE, TR P B R R AIE TR, MRS Z T iR
PCle Root Port #( &, 7EERIANLIEB)Z #7566 Root Port [ ASHALE -

BLE PCle Root, PCle Root Port #1 PCle-PCI-Bridge

REAUML PCle 42| &} 8 1 XML ST #E4T7HC &, PCle Root. PCle Root Port 1 PCle-PCl-
Bridge X% XML #1 ] model 43 %A pcie-root. pcie-root-port. pcie-to-pci-bridge.

o [HLBCE Ik
FEREALET XML S 5 NBUR W%, controller 3L At & P libvirt H 315
7o

<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'/>
Hrr. fF peie-root F1 peie-to-pei-bridge 471 7 A 1 4™ index, Al &) index
2T 7 E Root Port $&+1.

o EEMECHIT Ik
FERESIILE) XML SCIF A 5NN A2

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

- Root Port ] chassis 1 port J& {42 Zi ik a6, HH - [E 46 A —4> PCle-PCI-
Bridge, chassis 4w 5 Bkid 2, {HJ2 port 4 SR ES:,
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—  Root Port [fJ address function {1 B8 7t [ 4 0x0~0x7.
£ slot #c %2 FEE 8 4> function, 32 5 75 ZiH 1 slot 4 5.
T e B B A A, A UCR T fEiAC B .

3.6.2 EIRERLE

Bk
Re ARG AE S A = 3415 virtio-blk.  virtio-scsi. vhost-scsi 5. virtio-blk R f#) 2 —F
block ¥4, virtio-scsi A vhost-scsi B0 ) & —Ff scsi ¥ £ o
e virtio-blk: B KRG EAEIE AT, ZFECE N RIS AL LA A
vd[a-z]2k vd[a-z][a-z] .
® virtio-scsi: HEH R AEIETL R VLA, 1ZPELE T ISR AL R 2
WA sd[a-z] 5k sd[a-z][a-z] -
®  vhost-scsi: X AEEL K = I R VGRS @ DOEF, ZFRECE T R SR SR RN Y
2 IN sd[a-z] 8K sd[a-z][a-z] -
BIEDPE

ERA N E PR, ES 0 3.2.4.1 &% . AT virtio-scsi AL NI, A
YR 2 R PG4 I T BV

® % virtio-scsi i3
i Ff§ virsh attach-device iy 4 £E% virtio-scsi FE 0 5L -

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

iR A AT DA R RN LAE 2R 3 pd A, HoA iAL {5 S i attach-device.xml SCA4F8
SE. NI attach-device.xml SCAE I F

### 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='1l' unit='0"'/>

</disk>
it Bl AR RS, EEINIOCHLE S 5 R W R TR N WL Al
FEH B AL, 2 ?ﬁ——config ZH11¥) virsh attach-device @4

° fell*j‘a virtio-scsi Eﬁéﬁ
R R, WRAFEEEA, v LU virsh detach #y 2 sh 25 #H1 2

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

Hrr, detach-device.xml #§5€ 1 75 EHI M XML B R, 58801
XML 15 B AR — 2.
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WL e 3 HAPAEHE e
3.6.3 EEEMMN-F
WA

FEAUL N R 2K A 1 B4 4 virtio-net. vhost-net. vhost-user 25, F P 7EGI @ EWNLE, AT
Re oA HE 3 B AR R U R (75 3R . openEuler 24 T W R AGHIR TN AE, iR
PAER, REM R MK A&, 2w RS R IEHAY B,

BRIELER

AR REESE, ES5 0 3.2.4.2 MKES. AT5LL vhost-net XK yHl, ArgaE:%#;
RN 268 R 0L DX = B 7R B 7 7 o

o % vhost-net .
{# F virsh attach-device i 2+E#k vhost-net &Lk

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

ik A LA R NLAE 22 %] vhost-net (N, M -R {5 & | attach-device.xml
AR E . RIHAZ—A attach-device.xml SCAH- [R5

### 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>

I EiR Ay A vhost-net s, 7E BB BIHLICHL B 8 I 2R 24 ﬁﬂ%ﬁﬁ%ﬁfgﬁ
WL A BRI =, 75 2244 FH 77 --config 2 (1) virsh attach-device 74 .

° %D%ja vhost-net [
TR, WRATERMH, nrLL@ET virsh detach iy 23 B :

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

Hrr, detach-device.xml 455E | F LEIFEN R XML AR, 53 HHR T
XML 15 B AR FF— 2.

3.6.4 e EEHEO

FEREMMEABTT, BT EEAL SR, EONSHE IR ELAEE. BERE
HAGE RGN, BATAEE BT W AR 55 51847 26 351 1 1 RE AU L T4,

ARERT AT =R M AR, 3 BURST AR ENE S U A Pk, 5 2R
BERELLA O, RIE BB S EHLZ W EAEER . ML XML
B nAR L D ROBCE T, W] DASEELREAUAL S AL 8] 0 AR S
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HEAM S 6 R 3 Fi PR B B S
RIEDER

Linux JEFUNLE D366, REBRIPLE &8 2118 B — M &om i %, L@E?HL
(158 A% [B) F2 SERGT RE OALI AE B a0ERAE . MRz PR DO RACE N pty K, K/
pty e T H I B v .

o JEMMNL XML BLE SCAFH "devices™ 15 fU NI W1 T Bz (1 R 0L A 171 e B 11 «

<serial type='pty'>

</serial>

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

</console>

e ffiff] virsh console iy &2 IE RIS AT R EFANLA pty 5 H.

# virsh console <VMInstance>

o WURTR{REA BRI O, 1S 5 R UL i B --console 1% T F: 21
=

# virsh start --console <VMInstance>

3.65 BEIRZEEHE

B ELESIAR IR host LI 2% EIR 2 048 — & REAUNL,  RESUML AT AE#EDT [
B BRI — R e A5 2 (8 B BLE Ay SURT BLk BRI LERAS R 4F (10 10 1

Hbo

METR S BB Z VRO 7, %R B R & 2R m] LL4r oy PCI EiE AT SR-10V
IERGIEEE St

3.6.5.1 PCI &

PCI ELiE 215 host A3 PCI &%E%;f)ﬂ BN, BEE L E DA
—FifdE 720, PCI BB T vfio W& BHiE 7, NEMNECE PCI BEilr xml B
BUNR:

<hostdev mode='subsystem' type='pci' managed='yes'>

<driver name='vfio'/>

<source>

<address domain='0x0000' bus='0x04' slot='0x10' function='0x01"'/>

</source>

<rom bar='off'/>

<address type='pci' domain='0x0000"' bus='0x00' slot='0x03' function='0x0"'/>
</hostdev>

%<3-9 PCl HiRi& &Hc &N

SHH 1 RR HUE
hostdev.source.address.dom | host OS _F[¥] PCI ¥4 1 >=0
ain domain 5.

hostdev.source.address.bus | host OS /) PCI #% 4 bus | >=1

—

T o

2020-03-21 57



openEuler

AL 67

3 P MER Rigrs

SHH Wi RR &
hostdev.source.address.slot | host OS ] PCI ¥ 4% 1) >=0
device 5.
host OS _E[¥) PCI 45 1 >=0

hostdev.source.address.funct
ion

function 5.

hostdev.driver.name

ARG E T, $E5E PCI B
B 5 i 9K 2l

vfio (ERIABC & 1)

hostdev.rom

BHiEX%F ROM £ FE
LA BRI

A LABCE A “onfoff” , ER

WA “on” .

* on: FKI/REHMEKEM
ROM I &AL,
. B M AL
T EMZM R PXE
JABHE, AT LK% T
BB N “on” , HBA
REIE BT EMN
ROM H1 = Bl a] DLKE
ZIETECE N “on”

o off: RREHBREM
ROM A~ 2 HL 45 Rz 41,
Hlo

hostdev.address type

PCl % % 2 HLIY) Guest N
bdf 5.

[0x03-0x1e](slot Y& [#])

Wi :

e domain Nif5 &, bus
NEES, slot AfEfH
5, function NIRE

o [&7 slot ffifis, XH
HARBIERNH 0.

o H—/ slot 5 0x00
WARG A, #H A
slot 5 0x01 #% IDE #%
il #e A1 USB f5 i) 2% 15
H, Z=")slot 5 0x02
# video 5 .

e i —4> slot 5 Ox1f
#% pvchannel (5 H .

AR

VFIO 8 7 X MA@ $42 2 iommu_group, host AR4BAE 4 L& ACS 42, R XIH
jommu_group. B —4> iommu_group ¥ &% & R A K HBL R —& BRM (—A PCl &% Lay%
F A function, 4= 3% & T Fl—A iommu_group, R AFALIBL—ABIAUE ),
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3.6.5.2 SR-IOV Hi#

B#IERE

SR-10V (Single Root I/O Virtualizaiton) & — i & T4 R ML R 77 %8, ilid SR-
IOV H AT LUK —A PF (Physical Function) il % 1~ VF (Virtual Function), &4~
VF #n] DL BB SS — A AL, AR bR T A 505 R F R AR ML 1/0
. — RPN St 2 R SR-IOV W EIE, FIH SR-I0V HAR 0 LU — A1)

A (PR BEIREZA VF M, B8 VF Elss EUNLE -

(RERIY::
SR-I0V & 24 s 4+ 3 4%, 188 SR-IOV AT Atk 2 H B ey ik & S 3zt 77, HHH
Host 1] 89 1% & 38 5h 425 TAE/E SR-IOV 42 X T,

e FAEZ, H—2HFF6) PCl 5, 195:1822 A W Fay) B FiX& 5.

N

1) ) BAR AT 6y ke T

# lspci | grep Ether

05:
07:
09:
Ob:
81:

00.
00.

00

00.
00.

Network Connection (rev 01)
81:00.1 Ethernet controller: Intel Corporation 82599ES 10-Gigabit SFI/SFP+

Network Connection (rev 01)

Bt & SR-10V ELiE MR #EAE SRR .

1. JFREMER SR-IOV i .
L Guest OS A WK LN F AL VF IXEh 30+, 750 Guest OS N VF &

a.

RIEH T,

Ethernet controller: Device 19eb5:

Ethernet controller: Device 19eb5:

0

0

.0 Ethernet controller: Device 19e5:
0 Ethernet controller: Device 19e5:
0

1822
1822
1822
1822

(rev 45)
(rev 45)
(rev 45)
(rev 45)

Ethernet controller: Intel Corporation 82599ES 10-Gigabit SFI/SFP+

7F host OS [ BIOS FJF 5 SMMU/IOMMU 113 H. AR KRS 21T S
FRAREAE, TES %SRS 233 B SOy .

HOST WzhAl &, JT/8 SR-IOV ) VF . X B LA Hi1822 M-k N, JF &3

16 ™ VF.

echo 16 > /sys/class/net/ethX/device/sriov_numvfs

2. 3RHELPF 1 VF i) PCI BDF 15 2.,
FRECH TR _E MR EIESIR, MW

a.

# lspci | grep Eth

03:00.0 Ethernet controller:

(4*25GE) (rev 45)

04:00.0 Ethernet controller:

(4*25GE) (rev 45)

05:00.0 Ethernet controller:

(4*25GE) (rev 45)

06:00.0 Ethernet controller:

(4*25GE) (rev 45)

7d:00.0 Ethernet controller:

Huawei

Huawei

Huawei

Huawei

Huawei

Technologies

Technologies

Technologies

Technologies

Technologies

Co.

Co.

Co.

Co.

Co.

Ltd.

Ltd.

Ltd.

Ltd.

Ltd.

Hi1822

Hi1822

Hi1822

Hi1822

Device

Family

Family

Family

Family

az22
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3 R T B e R

(rev 20)

7d:00.1 Ethernet controller:

(rev 20)

7d:00.2 Ethernet controller:

(rev 20)

7d:00.3 Ethernet controller:

(rev 20)

Huawei

Huawei

Huawei

%E VF I PCIBDF 5 8, % mAWR:

# lspci
03:00.1
Virtual
03:00.2
Virtual
03:00.3
Virtual
03:00.4
Virtual
03:00.5
Virtual
03:00.6
Virtual
03:00.7
Virtual
03:01.0
Virtual
03:01.1
Virtual
03:01.2
Virtual

EE—NATHM VF, AR5 BDF {5 E¥d
PL 03:00.1 B4 A6, XM bus 5 5& 03, slot

RAFIE T PREIVE SR L&

| grep "Virtual Function"

Ethernet
Function
Ethernet
Function
Ethernet
Function
Ethernet
Function
Ethernet
Function
Ethernet
Function
Ethernet
Function
Ethernet
Function
Ethernet
Function
Ethernet

Function

controller:

(rev 45)

controller:

(rev 45)

controller:

(rev 45)

controller:

(rev 45)

controller:

(rev 45)

controller:

(rev 45)

controller:

(rev 45)

controller:

(rev 45)

controller:

(rev 45)

controller:

(rev 45)

Huawei

Huawei

Huawei

Huawei

Huawei

Huawei

Huawei

Huawei

Huawei

Huawei

Technologies Co., Ltd. Device a222
Technologies Co., Ltd. Device a221
Technologies Co., Ltd. Device a221
Technologies Co., Ltd. Hil822 Family
Technologies Co., Ltd. Hil822 Family
Technologies Co., Ltd. Hil822 Family
Technologies Co., Ltd. Hil822 Family
Technologies Co., Ltd. Hil822 Family
Technologies Co., Ltd. Hil822 Family
Technologies Co., Ltd. Hil822 Family
Technologies Co., Ltd. Hil822 Family
Technologies Co., Ltd. Hil1822 Family
Technologies Co., Ltd. Hil1822 Family
HIC B S A EBLIEC & .

W PF SR VF K&, LA PF03.00.0 4l
# 1s -1 /sys/bus/pci/devices/0000\:03\:00.0/

AR SRR R AR S, RIS ST ARG X B VF 45 CuirtfnXO
1 PCI BDF 5.

R VF X PF <&, LLVF 03:00.1 R4

# 1ls -1 /sys/bus/pci/devices/0000\:03\:00.1/

TJ.KTF i‘Fj\ i%'fn Jng E]]ng(?%':;ﬁ;

lrwxrwxrwx 1 root root
FRAN PRIVE X0 R B4 24 0%, 91 2

# 1s /sys/bus/pci/devices/0000:03:00.0/net

ethO

0 Mar 28 22:44 physfn -> .

242 00, function

%t M. PF f] PCI BDF 5.

ﬂEElO

./0000:03:00.0

& VF 1) mac/vlan/qos 15 5., #ifk VF fEEIE 2 AT4bT UP RE. DL VF

03:00.1 i,

% PF A eth0, VF %55 0.

# ip link set ethO vf 0 mac 90:E2:BA:21:XX:XX
# ifconfig eth0 up
# ip link set ethO vf 0 rate 100

# WH mac Hulik

# WE VF H DR, $A7 Mops
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REFACH P 45 3 P HE B A fa
# ip link show eth0 # #F mac/vlan/qos 58, WAKE
Ipazi]

4.  H:# SR-10V MWK F| AL .
B BN, 75 R HLIECE ST 1N SR-10V LB FI AL E .

<interface type='hostdev' managed='yes'>
<mac address='fa:16:3e:0a:xx:xx"'/>
<source>
<address type='pci' domain='0x0000"' bus='0x06"' slot='0x11"
function="0x6"'/>
</source>
<vlan>
<tag id='1'/>
</vlan>

</interface>

%%3-10 SR-I0OV Ht &%k Ee

BHH AR &
hostdev.managed libvirt X622 PCI % & HIW | no: BRIAACE, FKoxEHE
FhfgE . WEHH A BITEHE.

yes: FoN FLIEE A% HH
libvirt &2, SR-I0V Hil

YRt HENR E N yes.
hostdev.source.address.bus | host OS i) PCI #4% bus | >=1
Fo
hostdev.source.address.slot | host OS _F[f] PCI &4 >=0
device 5.
hostdev.source.address.funct | host OS _F[f] PCI %4 >=0
ion function 5 .

L1 5488
%] SR-IOV 7 ..

B R WAL R T E RMMKAI, PG VE A A4 A i), 5% X1 SR-I0V 2
o PATHRAELT :

X E VL Hi1822 W (eth0 2t PF 49 W v & 4Rk) A1)

echo 0 > /sys/class/net/ethO/device/sriov_numvfs

3.6.6 EIREIHL USB

N ELE RN A USBkey 4. USB ¥ & 7% % %% USB % %%, openEuler
AT USB W& EUERIZhRE. A Al LS USB B A HAGE SO iz 1 45 IR LD
B HI# USB ¥4 B E UL T84T BPIRES F Hfi/fidk USB 4.

2020-03-21 61



openEuler

AL 67

3 P MER Rigrs

3.6.6.1 B & USB &85

AEE

BCE A

USB il 28 /2 N UL L1 USB &4 it HAk USB T Re M il iz gs e 4%, TEE U

MU BR8] USB 345 6 145 R UMLIC B USB 2 #1135 477 openEuler S #F F = b

USB il #5 -

® UHCI (Universal Host Controller Interface): i f MM 842 0, Ry USB
1.1 ENAE GG

® EHCI (Enhanced Host Controller): 5 E LM #4821, tHFKA USB 2.0 EHLIE
1l A% IV o

® xHCI (eXtensible Host Controller Interface): FJ3™ & EHLIHI#$4% 0, WA A USB
3.0 AL AR HE

o  EHUIRS S EFEAEA R USB 1.1, USB 2.0 1 USB 3.0 Frifift) USB 2 thi] g% fifi {2
AL,

o NEMWMIELE USB ¥ semt, %M USB 1.1. USB 2.0 %1 USB 3.0 K
H.

o —NxHCI x4 8 N, 2 n LA 4 1~ USB 3.0 % &A1 4 4~ USB 2.0 i%
%o —/N EHCI #=Hil28F 6 M, &2 n] UIHEE 6 4~ USB2.0 4. —> UHCI
BHlERAE 2 M, REZ AR 2 4~ USB 1.1 4.

o FHBMNEL LFEEE AN HHFEZEALK USB $ ] #% .

o ST RFIER USB 58 .

o FIEWINLEA ZEE USB 3.0 18Kk, wlRETCiE A xHCI #5445, USB 3.0 3Kz T~
WA BT RES WA N OS KATHI B Ui .

o N ANEEERFNFENE, NEMNEE USB £ 01 tablet & %K, 15F6E
USB %l #% bus 54 0 (BRIAHEEZF USB 1.1 #1148 ).

XEANF N BN E USB #2283 A B N A Ui . Z A ECE USB 1.1, USB 2.0
1 USB 3.0, i[RI 32 = Fist 4o

USB 1.1 #6142 (UHCD) [ XML BiC B i A

<controller type='usb' index='0' model='piix3-uhci'>

</controller>
USB 2.0 ##iil#8 (EHCD 1) XML Bt & -

<controller type='usb' index='l' model='ehci'>

</controller>
USB 3.0 ##I%% (xHCD [ XML & H:

<controller type='usb' index='2' model='nec-xhci'>
</controller>
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3.6.6.2 it & USB HiB® &%

ik

EEE

B & 1A

BEFE

L REAUHLEC B A USB 421 % Jm, b ol LOd i i a6 BLIE 05 208 EAL BRI EE USB i
R RN S FURNE ] . ERBIME SN, BR 7SR A B BLANE [F]
SCHF USB B IR /AR A, RIE RSN L AL T84T IRAS (I ok £E 8381 3 USB 1 %

® /> USB ¥# R REEES — & AL H]
* [CHE /7 HI USB & 1B ML SR AL
o I ERAUMUELE S BB USB W AELERT, KR I 2 12 2 i

o X —/NIEFETEE Y USB A7l Bt 2 BEAT i | AR BAE A nT BE S K USB %45 Y
A

X BB BN E USB B4 KL E N 25 1308 o
USB # £ ) XML ik

<hostdev mode='subsystem' type='usb' managed='yes'>

<source>

<address bus='m' device='n'/>

</source>

<address type='usb' bus='x' port='y'/>
</hostdev>
®  <address bus='m' device="n"/>, ', m FEIRi% USB ¥4 7E EHL LA bus Hitk, n

I~ device ID 4w .

®  <address type="ush' bus="x" port="y'> FIxi% USB & EH: 3 i UNLFEE 1) USB
. Ho x FoREHIEE 1D, SR E R USB #2625 index 45 AHXT
N, y #Fow port Hibk. F G E BB USB WA I 75 B AL B X AN B, MR
FHA A B A8 5 UTAHST .

Fe & USB ELIE )AL IRANE

1. NEHIHIACE USB iEhlss, HE 7iLiES I 3.6.6.1 BLE USB 2%,
2. WHFEN LA USB WAE R

HHId Isush A74 (752245 usbutils ) BEWENL LR USB & EE, 08
bus Hitl. device Hihil. BEAST R ID. 4% ID FIFE RS BE, .

# lsusb

Bus 008 Device 001: ID 1dé6b:0003 Linux Foundation 3.0 root hub
Bus 007 Device 001: ID 1d6b:0002 Linux Foundation 2.0 root hub
Bus 002 Device 001: ID 1d6b:0002 Linux Foundation 2.0 root hub
Bus 004 Device 001: ID 1d6b:0001 Linux Foundation 1.1 root hub
Bus 006 Device 002: ID Obda:0411 Realtek Semiconductor Corp.
Bus 006 Device 001: ID 1d6b:0003 Linux Foundation 3.0 root hub
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Bus 005 Device 003: ID 136b:0003 STEC

Bus 005 Device 002: ID Obda:5411 Realtek Semiconductor Corp.
Bus 005 Device 001: ID 1d6b:0002 Linux Foundation 2.0 root hub
Bus 001 Device 003: ID 12d1:0003 Huawei Technologies Co., Ltd.
Bus 001 Device 002: ID Obda:5411 Realtek Semiconductor Corp.
Bus 001 Device 001: ID 1d6b:0002 Linux Foundation 2.0 root hub
Bus 003 Device 001: ID 1d6b:0001 Linux Foundation 1.1 root hub

3. HESS USB B4 XML iR S0, 1 ERAERSHIRZ AT, EMR USB ¥ & 4R
TEREH YA, B0ATREIE R 5 0k .

4, PATHIE. PImL .
R HE UL 44 R A openEulerVM, 5 3 FRITE B S0 444 usb.xml

- AdE USB BEek, AR HETEATHEMNIA R, B R A
H.

# virsh attach-device openEulerVM usb.xml --live

- P USB B, FANZIE, ENZEUNLEEEZRESS H ) EEA ZE
WABLAEA -

# virsh attach-device openEulerVM usb.xml --config

- Bk USB W&, RXTHETEITRENIE R, FFAMNBER USB #4175
fUNLE 5 J5 USB W2 H 2 HiBZs 12BN .

# virsh detach-device openEulerVM usb.xml --live

- Ak USB B, FFAIZICE.

# virsh detach-device openEulerVM usb.xml --config

3.6.7 FFfi% 1R R

FEFNLAEAE ISR AT RE B TR B X R AR . RSSO R B B A% A &
Rt BTN R AR SRR A TLIEE B N TR REPEKE, openEuler #&
it TAEAE TR B D)BE . openEuler BT LATE FH A ANB TG OL R i/ R SMLAE BE — I 20 d
FE CRIVEIE e 75 2 LR, TR Ae 35 Bl FH P W RS DUs Mk & 30 5 — B 2 RS
BN 210 JG Re U KR R 48, T FE T+ R G0 n] FE1 .
(MEET7Y:
L AT A% He R R 4 raw. qoow2 & XAL%, T3 4% block ik &
BIELE
A 2 FONLATfigs DR 4R 20 TR
1. B3I, 8L virsh domblklist iy 47 i NS BOREAS .
# virsh domblklist openEulerVM
Target Source
e,
2. GIEEMIHLEEELERIE openEuler-snapshotl.qcow?, 4 A [Al 0T -
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# virsh snapshot-create-as --domain openEulerVM --disk-only --diskspec
vda, snapshot=external, file=/mnt/openEuler-snapshotl.gcow2 --atomic
Domain snapshot 1582605802 created

3. HWAALTRIG A R,

# virsh snapshot-list openEulerVM

Name Creation Time State

1582605802 2020-02-25 12:43:22 +0800 disk-snapshot

3.7 XL

3.7.1 EER

(EXHi53

3.7.1.1 halt-polling

RS

#EES

TR 7R M OL T, A RN RS Eaa YL 68, 7T LMEF halt-polling
Btk . WA 8 halt-polling H5PERT, 24 vCPU FWEHE, ENLEIE CPU % B
HARBFEER . 4 FEHLIFE halt-polling 8RS, EHIHL vVCPU 4T = WK 2> polling —
BEFIE],  polling RS 8] B EAARTC B ik « #51% VCPU 7£ polling HA 7R, W] LAAS A
FEHUE E Tk Sz 1T, b TIRERIER T, IWINE—ERE Eie 7 ENYLER
G TERE

AR

halt-polling &9 ALHI ARIE B dAbLEg VCPU &AZ G R Bl &2, 1878 BT RS R, EhdLs
polling, $& 4.5 2| vVCPU A CPU & B R & 5, &5 FRE bl 3R CPU & B 4 &,

ZREERINITJE T halt-polling 4514, polling I A1 ERIA A 500000ns. A A A] LLidE Rk SC4F
halt_poll_ns & #5124 vCPU T halt-polling FIR[E], #4674 ns.

B & polling B[]y 400000 (1) i1 R -

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

3.7.1.210Thread B &

KVM V& &, 5 i AL K5 5 7 5 v BR At QEMU F 2R F2 1 T A0 HE . IXFE 238 Ak

LUNNLIEE

o EAMLI /O iERAH—A QEMU E LT A FE, KL HLRFEN CPU FI I & ik,
NRERIAL 11O 1 RE RIS

o EIMLI/O 7E QEMU F L2 AR 2 F5 QEMU 4= J58fi(gemu_global_mutex), —

H /0 AbFRFER K, QEMU T4 FE KA 5/ 4R, <SFUERML vCPU
VEIE RS, SO0 R UM LA 1 B S H PR .
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Al LLK virtio-bIk # #5534 virtio-scsi 5 H#3HC & 10Thread J& Y, £ QEMU Ji b F AU
¥ 10Thread ZRFEACFE NG AL 52 515K, 10Thread ZEFEFN virtio-blk 4 #% 8L virtio-scsi

P A AT B — X — I G R, R AT AR DX QEMU TR FEIT RS I, £ KA
HUBEAR /O PERE, $2&FHH PR

Bic & 1A

1 10Thread £ZRFE AL B RE I RERL 12 55K, BB R MNIACE , X B H A

P UL AH -
*  CE MBI ERE R IR AL ) S 8. ] i i <iothreads>HC & 10Thread £k 2 &L

BN 4:
<domain type='kvm' xmlns:gemu='http://libvirt.org/schemas/domain/gemu/1.0"'>
<name>VMName</name>
<memory>4194304</memory>
<currentMemory>4194304</currentMemory>
<vcpu>4</vcpu>
<iothreads>4</iothreads>

45 virtio-blk ##LlCE 10Thread J&14 . <iothread>3F 7~ I0Thread Zf2% 5, 45 M
1 JFURTC &, K N<iothreads>IHACE M, HimS AmEEEMH. HlinkamsH 2
] 10Thread Bt & 45 virtio-blk #4548 FH «

<disk type='file' device='disk'>
<driver name='gemu' type='raw' cache='none' io='native' iothread='2'/>
<source file='/path/test.raw'/>
<target dev='vdb' bus='virtio'/>
<address type='pci' domain='0x0000' bus='0x00' slot='0x05"
function='0x0"/>
</disk>
45 virtio-scsi 425 & 10Thread J& M. #lWk4w5 4 2 (1) 10Thread At B 4
virtio-scsi 4% il % {3 FH :
<controller type='scsi' index='0' model='virtio-scsi'>
<driver iothread='2'/>
<alias name='scsiO'/>
<address type='pci' domain='0x0000' bus='0x00' slot='0x04"

function='0x0"'/>
</controller>

IOThread ZF245 & W) CPU

REPMEEAL 10Thread 2L BCE, ¥4 10Thread ZEF245 & B FH P 4852 1) 3L
CPU VR, AFEMT vCPU LRAE 1 B 15 F f 3K . <iothread>3 R 10Thread £k f2
%i'T, <cpuset>F/~hE HIYIE CPU % 5.

<cputune>

<iothreadpin iothread='1l' cpuset='1-3,5,7-12' />

<iothreadpin iothread='2' cpuset='1-3,5,7-12' />

</cputune>
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B e 3 HAPAEHE e
3.7.1.3 #£1% k5t
AR

Mo B RSN AR BRI, BR 1R SCAFBC B8 RE UV Dy B SO AR A A 4, 34 AT DUORE B
B (WEL LUN. 2GS HERES EONEN, AWMt Frtng. ZE7
ARONRRB W . FEZICE T30, A RN 2 B — 4> SCSI i, H3Z
FrRHR 4> SCSI fir %

AR A WS AR 8 J i SEBURF L, 20 DA R FOLRBR U0 46 S R B i 5 AL, P BRAR B %
MRS5S A T R FULER B 2 MRS LA ST (K PEREAT B 25 (1 SCSI fin %, (HA AR B & WLt
i EOR AR SCSI B R BN, R 0 X A e 7 N E, L
R iR

B B = fl
PR L T B SO U B, i A B R b1«

o EIMARBLE T

e BN EAFAERT SCSI W “/devisde” 434 HEMWLAE 9 RESUARBE & (I BC B 1]
LI

<domain type='kvm'>

<devices>

<controller type='scsi' model='virtio-scsi' index='0'/>
<disk type='block' device='disk'>

<driver name='gemu' type='raw' cache='none' io='native'/>

<source dev='/dev/sdc'/>

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

<address type='drive' controller='0' bus='0' target='0' unit='0"'/>
</disk>

</devices>
</domain>

o VPRV LY

B EHLEAFEAER SCSI WEAE “/devisde” HE#k45 FE SUHLAE A4 FE A3 5 & 1 Tic B 1)
R

<domain type='kvm'>

<devices>

<controller type='scsi' model='virtio-scsi' index='0'/>
<disk type='block' device='lun' rawio='yes'>

<driver name='gemu' type='raw' cache='none' io='native'/>

<source dev='/dev/sdc'/>

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

<address type='drive' controller='0' bus='0' target='0' unit='0"'/>
</disk>

</devices>

</domain>
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3.7.1.4 kworker fRE 45 E

BRIELR

kworker s Linux PIA%SEHL per-CPU £6#2, H kAT R 4+ 1) workqueue 5K .
kworker ZFE2>F1 vVCPU B2 448 M) BIAX TR, FEUBIIL S PERERL B, N T L
MLEEBE A2 € I8 4T, 982D kworker ZGF2XT SERINLA TP, AT LAY ML kworker 2672
4f e 2R 1) CPU _LIg1T .

FH 7 AT DL & /sy s/devices/virtual/workqueue/cpumask 218, K5 workqueue AT 5%
405 ¥ cpumask FFHEE R CPU . cpumask H (HERD LL-H7NdEdI R, Bl
kworker & #] CPUO~CPU7 I, XFRIHERD N ff, B4 T:

# echo ff > /sys/devices/virtual/workqueue/cpumask

3.715 AFEKRA

LA
LA G 4K WA72r DT, openEuler #32+F 2MB/1GB K A7 T PNAF R TTR] LA
AR TLB miss, i Z 5T N A7 U7 0] 35 A2 2K 55 (1 e . openEuler {8 FH B Fs A Sk
SEILA AR L.
LI > N
A KUK IS ENEAE RS AENEHT PR AT TR — AN FR s R otih,  EALE] i m)
T xml BB ST 5 FRE BRAL NAEER S Rt it . $aS K
TUREORUE K FUNLI BT WAFAE host L ARZ LUK TR RAFAE, PRUEELES:, {Hif
hn 7B R, A8 GRS R T ) DU IR/ G T 2 S host A REAERL. B KR
U TR K /N CHF 2M 8. 1G.
o FEHIKI
WIR I JE % B K TR THP (Transparent Huge Pages), KR 7B P A2 H B ik
FEOTHIM) 2M 2200, [FR E 3 5EBOR TR &9, A T 2M 42T
B, BT T 64K (AArch64 Z844) B 4K (x86_64 Z244) LT #E4T 73 B
2R UL A bR A 75 P B, R B RE S A 2M K0T DA T+ P A7 15 [l 1
ﬁb
TEERNLTE AEHERS RIS R, o DU P& B R 0T m) v, b 18 EALER
YERGEITES, DME REUNLIRTG FEARE TR RE .
B1ERS
o fHHEART
TEAE B2 JTiE i E e XML 197738, LI B8 A # s K
<memoryBacking>
<hugepages>
<page size='l' unit='GiB'/>
</hugepages>
</memoryBacking>
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PLE XML i BER s N RERINLACE 16 B KT,

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

PLE XML BB R e LG B 2M # S KT .

18 3% B K 0

B sysfs 0] PABh AT 5 8 i B KL

# echo always > /sys/kernel/mm/transparent hugepage/enabled
BNAS K AL 3% B K L

# echo never > /sys/kernel/mm/transparent hugepage/enabled

372 &g {EsEik
3.7.2.1 Libvirt 2%

BT

F B libvirt £

F PR libvirt S f2 9 FH DhRERT, G RABATARAT SRS, A &8 2 LT EM
IR = 7 R AR T LB libvirt (G RE A R E R UL, AL alRE. AT R
RG24k, openEuler $24E T libvirt SALThAE, BN Fo@ i libvirt 5 A3 0F R4,
WLHT, D& B iess, KA P Vs AL, AT PR3 2H 0 = 40,

Ple

openEuler ERIASKIA] libvirt iR FDORE, 1X B4 H PR libvirt SR FIAN libvirt %0
ThRERITT i

1.
2.

BEREN

&4 libvirt I 55 Bic & ST fetc/libvirt/libvirtd.conf, JF2 libvirt 28 F AT libvirt %
W IhfE. il FET SASL (Simple Authentication and Security Layer) i3 ff]
TCP i B E S H W T

# FREZE, 0 KRR, 1 RaE, A BATRE

listen tls =0

# JFEET rer FEEIAA, JFE libvirt A 1ibvirt $RIHRENIRE N 1

listen tcp =1

# Tcp mARRAFTEAM P, B BTEE, AL sas1 R

auth_tcp = "sasl"

&% letc/sasl2/libvirt.conf BC B SC 4, #WE SASL IAIEALEIFI sasldb Hidk .

# sasl BREIAIEALE]

mech list: digest-md5

# AR RN R I AR e

sasldb path: /etc/libvirt/passwd.db

WSINA T SASL B0k P IF i B %0, (R H P 4428 userName, #r& 2%
T

2020-03-21

69



openEuler

AL 67

3 P MER Rigrs

I8 SASL

# saslpasswd2 -a libvirt userName
Password:

Again (for verification):

5. f&&u/etc/sysconfig/libvirtd BCE SCHE, FFE libvirt (A& .
LIBVIRTDiARGS="——liStel’l"

6. HJ3 libvirtd Jk%%, B4R
# systemctl restart libvirtd

7. B libvirt A2 B RS BINRE R B AR RN P 44 R BE NS T
EFE libvirt IR, VLI E T .

# virsh -c gemu+tcp://192.168.0.1/system
Please enter your authentication name: openeuler
Please enter your password:

Welcome to virsh, the virtualization interactive terminal.

Type: 'help' for help with commands
'quit' to quit

virsh #

X B TR SASL FH T HIHRAE .
o EEWEE AR

# sasldblistusers2 -f /etc/libvirt/passwd.db

user@localhost.localdomain: userPassword
o MHHE MR A user

# saslpasswd2 -a libvirt -d user

3.7.2.2 gemu-ga

RS

BRIERE

gemu-ga (Qemu Guest Agent) ‘& &iz 477 R IIML NI sF 9 b RS, & R VF 7 7E host
0S it QEMU 245 4MEIE SLI AT guest OS F 22 P BREEAE . A 45 O/ F# 1
(open. read. write. close, seek. flush Z5). HFEEIHL. HEIUHLARHER (suspend-disk.
suspend-ram. suspend-hybrid), FREUEMHLAEHIEE (BFENLE, CPU, M, OS
EHEERE ) .

FE—SER 2 e BRI R85, 9 T PR B UNLA 45 2t . gemu-ga &4t 1 2%
YEIhRE, )R] LB R A BB bR Al gemu-ga SOV B THRE -

AR

gemu-ga Xt &7 #4992 35 6.2 gemu-guest-agent-xx.rpm, openEuler ik R, xx A EIFKR AT,

AN gemu-ga 2B 44 B RS BR AN T
1. EREMHL, #iE gemu-guest-agent AR S5 AEAE H AL Tis 4R A
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# systemctl status gemu-guest-agent |grep Active
Active: active (running) since Wed 2018-03-28 08:17:33 CST; 9h ago

2. i) gemu-ga MREL Ay & AT LI\ R 44 B,

# gemu-ga --blacklist ?
guest-sync-delimited
guest-sync

guest-ping
guest-get-time
guest-set-time
guest-info

3. WEMEAZR., i /usr/lib/systemd/system/qemu-guest-agent.service, ¥4 555
i FR) il 2 VS N B304 ) --blacklist H, - AN [A] fir 443 F A% 70 B . B4k guest-file-
open F guest-file-close @& I A SR A HLINELE %001 F
[Service]

ExecStart=-/usr/bin/gemu-ga \

--blacklist=guest-file-open guest-file-close
4. FEJ5 gemu-guest-agent AR5 :

# systemctl daemon-reload

# systemctl restart gemu-guest-agent

5. WIMNBHMLTE gemu-ga B4 B IR B AR, B gemu-ga BHRERC & 12 5--
blacklist /& 75 IF fff o

# ps -eflgrep gemu-ga|grep -E "blacklist=|b="
root 727 1 0 08:17 2 00:00:00 /usr/bin/gemu-ga --method=virtio-
serial --path=/dev/virtio-ports/org.gemu.guest agent.0 --blacklist=guest-file-
open guest-file-close guest-file-read guest-file-write guest-file-seek guest-
file-flush -F/etc/gemu-ga/fsfreeze-hook

[MERT Y
£ % X T gemu-ga ¥ ##H =T A& R https://wiki.gemu.org/Features/GuestAgent.

3.7.2.3 sVirt {337

LA
76 RS B B 5 4% DAC (Discretionary Acces Control) SEES [ ML IR E H,  EHL
FIEAT % B R ML FT REAEAE Mty hypervisor BRELAR EEAUBLI RS 0L . N T IR TEEERME 3
S A, openEuler I T sVirt /47, sVirt &3T SELinux, &M T KVM Bk
s iR . BEWLARUR EVLEAE RS LR @R, svirt HLEITE
hypervisor ¥ FE LR R QEMU BEFE#EAT SELinux Axic 025, BR 118 type FnkE
ML BB RN, A FIRI category (7F seclevel [X 1)) Fon AN ML, &
AN RERWLR Be Vi inl B S 41 category FISCHFL A, B 1k ALY i) FER2ALH LB FL
ftb R FOMLE) SCAF AR 25, AT 7 LE RE AU ATLE 3R, BT I LA R SO I 22 A 1k

F B sVirt {&x3F
$B 1 FEENK SELinux

1. BEN
2. JFEFEWNL SELinux IhRE.
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a. BHRARSEIN grub.cfg, ¥ selinux WE AN 1.
selinux=1
b. B/etc/selinuxiconfig, # SELINUX f3 ¥ & A enforcing.
SELINUX=enforcing
3. HE|AEM

# reboot

FE2 QIR sVirt ThEEHI R
1 REMLECE SOOI an T i & .

<seclabel type='dynamic' model='selinux' relabel='yes'/>
BN MR E
<seclabel type='none' model='selinux'/>

2. BIEERLIL.

# virsh define openEulerVM.xml

£ 3 #A sVirt FFE BRIh

PAT FiRfr K A iz 47 R IR Pl QEMU BERE & & L& )i H sVirt B4, A7 AE
"svirt_t:s0:c"K o~ L& A sVirt P4 .

# ps -eZ|grep gemu |grep "svirt t:sO:c"
system u:system r:svirt t:s0:c200,c947 11359 ? 00:03:59 gemu-kvm
system u:system r:svirt t:s0:c427,c670 13790 ? 19:02:07 gemu-kvm

-
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REAUE I i

A i

A s

A1 RIBFYEREIE

SCR A L AR TE D ARG E 175 70 0 2 Wk A-1 R A-2

FA-1 RiBE

A&

aX

AArch64

AArch64 & ARMVS ZEH[]—FHATIRE . AArched AMULE 32 fif
ARM MJZERIYFE, TR ARMVS N AHT IR 28, 584l 48 1
AG4 TRLHE.

Domain

BRI — N EES, RN, B CPU, ML & MR %
%o f£ Domain FiZ1TEMMNL. — Domain #iECRESLEIR, WLL
MST HE S B 5 A E S

Libvirt

—EHTEEEMIMFEN L ELE, fTHTEHE KVM, QEMU. Xen
Je HoAth AL

Guest OS

HIZ LR RS, $RISATHE REAUNL L R R 48

Host OS

I EHURIE RS, SRR BN ERE R 5t

Hypervisor

RSB AL ES VMM, & —Fhis AT AR SR PR 55 e AR E R GE 2
IR R TRV R AT SRV A A R G AN F L B A

REAIAL

A REAME TR, 8IS e B TH S LB R SeTh g, Mid
(f 5 BTSN R St

FTA-2 FERGIER

5

gEmE | LR P EFR aX

NUM | Non-Uniform Memory | 4E%4t— A 4777 | NUMA &2 —Floh 2 b B8 T SR
A Access Architecture I 2Ky TN . £ NUMA R, A3
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REAUE I i

A i

Yames

=]

XL EFR

P EFR

aX

U 1S LR A A 7 0
PAMPIAE (R T 53— i
5%, B R AR LR
1) it

KVM

Kernel-based Virtual
Machine

T NI
L

KVM 2T Nz AL, 2
Linux [ — AN AZBLER, A8 fd
4 Linux & N—A hypervisor .

OVS

Open vSwitch

T M $UL 22 45
Pt

OVS & — i & N 2 )= M AUAC H
ML, f#FHFFIE Apache2.0 ¥F A Hp
W

QEM

Quick Emulator

PRIE RIS

QEMU 52— N3t F (T AT il F A2
UL I TR o

SMP

Symmetric Multi-
Processor

xR b

SMP &—Fl1 22 4b FH 28 () A LAE 1
Ry, DUE Z BN AL B R AR HR
FAXIFR 2 AL B SS 2EH . 12 HEH R G
PHZA S, S BRILEN
T RGN

UEFI

Unified Extensible
Firmware Interface

gL Ay R
[ 4% 11

— I TE A IR B SR A 1
o IR O TRAE RS AT
JRBIIERVEA ST, N E] —FhiglE
24 L

VM

Virtual Machine

HE AL

A REAME AR, JE I B e
BHENUEE RS TRE, WiE
e B LTS R St .

VMM

Virtual Machine
Monitor

HEAUNL A 2%

&P AT FERL Al B R 55 45 A 5
TERGL I8 (B B A=, W] SeivF
LA RGN LA A
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