KVM 4% 25 i

HE FUAL 2 T A R 1Y, Ak 25 T S, B RIALE M AR L ik w WL NAT
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o FHiBiE NAT 7 X 5 Rid 1z,

e FRAAMBET LI REE,

& 5.1 NAT M8
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KVM BOARY R 7 2 NAT, M54 KVM BN s 7e 18 £ 23—
ASRIRE virbrO, WAL 5-2 FiF 75, g I BF 2 4 kg SU0BL AR 34 422 8 Ok L &b 7 TR — A K BE, JF B
KVM 2 &8 iptables BN, 1134 32 51 1 W0 A7 549 K2 UL 5] S 199 BRF Al — 1> 19 28 b ik 5 46t

VMO1
vnet0 ethO
virbrO
NAT
ens33 VMO2
ens34 vnetl ethO

Bl 5-2 NAT 3% B A9 15 91N #4514

5.1.2 NAT M EDIBECE Jiik:

NAT M4 /e & A PN 7 ¥, — 2l ok BB 9 07 AR A7 e B . — 2 38 5 I %
PRy AR FHATECE . BUB R E 7 AW, T A — T H AR RAE L IR .

(1) TR BC & W4/ A Ti, Bl 5-3 o, & B MAILE B & Edit XL T B
Connection Details %30, B # 1 40 B 5-4 B 7 B9 X5 36 HE , 3% £ LA AY Virtual Networks
T TR S XoF R 40 D) 4% 1A T TG

W& Virtual Machine Manager - [m] X
Fle Edit View Help

E Connection Details = .

Virtual Machine Details
MNam  Delete v CPU usage

~ QE

Preferences
one

[& 5-3  ##E Connection Details 1% I

(2) 7E Virtual Networks eI+ 5, S8R KVM H 28 #8 NAT M4 default, &%
S 5-5 FioR AR5 FAE A O R4

(3) fEWE 5-5 H, Bl A2 R M T L, BT — D B L, il 5-6 TR, £
Network Name [ SCAHE i A WYLNAT,
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¥@ QEMU/KVM Connection Details - ] X
File

Overview \Virtual Networks' Storage Network Interfaces

Device:  virbr0
State: [ Active

Autostart: (¥ On Boot

» IPv4 configuration

» QoS configuration

E‘ w ® Apply

& 5-4 #%#F Virtual Networks T

¥ QEMU/KVM Connection Details - O X

File

Overview Virtual Networks Storage Network Interfaces

No virtual network selected.

= [*]0]

B 5-5  MBRERINAY M 2% default

(4) 7EE 5-6 ", Bty Forward 241 85 3 Q& 5-7 Btz B9 % 56 AE 76 1B v iy A 32
P 26 (1% ) B ik 192, 168. 200. 0/24, 3 H Ji 8 DHCP, 48 % DHCP #b ik 3t 9 3 [l . 5o
Forward 240, 3 H @0 & 5-8 Frzs B XHEHE , A5 F TPv6 ) R4 ,
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¥& Create a new virtual network

Create virtual networl<

=

Choose a name for your virtual network:

Network Name:‘ WYLNAT]
s Example: networkl

‘ Cancel H Back H Forward

& 5-6 A M 44 7

¥& Create a new virtual network

Create virtual networl<

Choose IPv4 address space for the virtual network:
(! Enable IPv4 network address space definition

Network: | 192.168.200.0/24

, Hint: The network should be chosen from one of the
IPv4 private address ranges. eg 10.0.0.0/8 or
192.168.0.0/16
Gateway: 192.168.200.1

Type: Private

(¥ Enable DHCPv4

Start: I 192.168.200.128| l

End: | 192.168.200.254 |

|| Enable Static Route Definition

‘ Back ‘ | Forward

‘ Cancel

& 5-7  HCE IPv4 M 4%

(5) 7EF 5-8 ¥, By Forward 40, 38 H A& 5-9 JF7m B9 X 36 #E , £ # Forwarding
to physical network, H #5 W K & ens33, £ X NAT, o 5 & 0k & B 2101 a0 S 3 £

WYLNAT M5, $@ 1d ens33 W& g-47 bk 55 40 5 T 55 & 4540, BAd; Finish #%4,

5E I 9 285 1 i
(6) TEMWE 5-9 Fi 7R BT IEHE F, 25 Finish #4117 LLUE B — 4 51 A B 0 B #0 X 4%

WYLNAT, f& 5-10 iz,
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¥ Create a new virtual network X

Create virtual netwaorl

Choose IPv6 address space for the virtual network:

[_] Enable IPv6 network address space definition

| Cancel H Back ‘ ‘ Forward

Kl 5-8 BLE IPve W4

¥ Create a new virtual network X

Create virtual netwaorl

Connected to a physical network:
() Isolated virtual network

(s) Forwarding to physical network

Destination: | Physical device ens33 v

|
Mode: | NAT - ‘

|_| Enable IPv6 internal routing/networking

If an IPv6 network address is not specified, this will
enable IPv6 internal routing between virtual machines.
By default, IPv4 internal routing is enabled.

DNS Domain Name: | WYLNAT |

| Cancel H Back H Finish

Bl 5-9 3 45 1 e 1) W L ) 2%

(7) REPLAN SR Z Al WYLNAT R 4%, T LAFT T 2 U000 347 o 1 . a1 5-11 Jp
IS BEPE R L 7 R FL I 45 B2 11 DUTE L BERE 45 R WYLNAT,

(8) JA s Bl vmOl-clone, & F MK A IE M, LI etho 3KILE] WYLNAT 2% 2
HEf TP Mk 192. 168. 200. 195/24, {8l 5-12 /R,

(9) MAE FHL AT LA i LR 4% WYLNAT 35 ] 2 E 1AL vimO1-clone, 41 & 5-13
Fis

(10) #5F 7E B ML vinOl-clone f& 7 AT L[] F8 ¥ oh it Hof = 4L, Je 45 B — T 4
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¥ QEMU/KVM Connection Details - O X

File

Overview Virtual Networks Storage Network Interfaces

WYLNAT Name: [ WYLNAT

Device:  virbr0o
State: [ Active

Autostart: (¥ On Boot
Domain:  WYLNAT

« IPv4 configuration

Network: 192.168.200.0/24

DHCP range: 192.168.200.128 - 192,168.200.254
Forwarding: =§| NAT to ens33

» QoS configuration

Apply

Bl 5-10  #rAzpi WYLNAT M %%

¥ vm01-clone on QEMU/KVM — O X

File Virtual Machine View Send Key

= mw (o - @] ‘ét

E Overview Virtual Network Interface

: Performance Network source: ’ Virtual network 'WYLNAT' : NAT to ens33 «
{3 CPUs Device model: [ virtio } - ‘

&S Memory MAC address: 52:54:00:0f:03:a7

& Boot Options
(3 Virtlo Disk 1

@ Tablet

@ Mouse

== Keyboard

E Display Spice
.F Sound: ich6
% Serial 1

é Channel gemu-ga
% Channel spice
B video QXL
n Controller USB
n Controller PCI

[ Add Hardware ] [ Remove ][ cancel H Apply

B 5-11  BRIPLEREH WYLNAT ™ 4
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vmO1-clone on QEMU/KVM = o

File Virtual Machine View Send Key

X

localhost login: root

t Feb 15 18 Z from gateway

mtu 65536 c > noqueue state UNKNOWN glen 1
AA:88 brd :A0:08:80:00:6008
scope t lo
orever preferred_Ift forever
host
r plf‘il‘lltd Ift

te UP glen 18668

5 scope global dynamic eth@

[root@localhost ™

5-12 i ] WYLNAT 2% J5 31 5 1Y - 1% i

[root@nodel ~]# ping -c4 192.168.200.195

PING 192.168.200.195 (192.168.200.195) 56(84) bytes of data.
64 bytes from 192.168.200.195: icmp_seq=1 ttl=64 time=0.889 ms
64 bytes from 192.168.200.195: icmp_seq=2 ttl=64 time=0.900 ms
64 bytes from 192.168.200.195: icmp_seq=3 tt1=64 time=0.844 ms
64 bytes from 192.168.200.195: icmp_seq=4 tt1=64 time=0.950 ms

--- 192.168.200.195 ping statistics ---
4 packets transmitted, 4 received, 0% packet loss, time 3004ms

rtt min/avg/max/mdev = 0.844/0.895/0.950/0.052 ms
[root@nodel ~1#

B 5-13 45 EHLAT L[] 8L AL

i —& Windows EHLAY IP Huhilk, a0l 5-14 Frzn , H 1P Huhik o 192, 168. 100. 1. 98 J5 78
ML vmOl-clone H 22 ping X 5 Windows FE AL, & B &M 1Y, WA 5-15 s,

;IR 2 AT ERE

ork Adapter VNnet8:

5-14 AR M F Ay — 4 Windows FHL
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vmO1-clone on QGEMU/KVM

File Virtual Machine View Send Key

K 5-15  HE LML AT L7 (R] S K

(D) 7EfE EHLEEBE M AEN . K& WYLNAT W45, %2 T —A4 virbr0o )
WIAT, 35 H virbrO AN E T — DM %3 O virbrO-nic, DA & MAF LB 5 — 438 1 vnet0, I
FE 12 B 42 HE SUHL vmO1-clone ), Q& 5-16 FR .,

[root@nodel ~]# ip address
1: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN glen 1
link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
inet 127.0.0.1/8 scope host lo
valid_1ft forever preferred_1ft forever
inet6 ::1/128 scope host
valid_1ft forever preferred_lft forever
2: ens33: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc pfifo_fast state UP glen 1000
link/ether 00:0c:29:1d:d8:c5 brd ff:ff:ff:ff:ff:ff
inet 192.168.100.145/24 brd 192.168.100.255 scope global dynamic ens33
valid_1ft 1706sec preferred_lft 1706sec
inet6 fe80::20c:29ff:feld:d8c5/64 scope link
valid_1ft forever preferred_1ft forever
25: virbrO: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 gdisc noqueue state UP glen 1000
link/ether 52:54:00:ef:f0:2d brd ff:ff:ff:ff:ff:ff
inet 192.168.200.1/24 brd 192.168.200.255 scope global virbr0
valid_1ft forever preferred_1lft forever
26: virbrO-nic: <BROADCAST,MULTICAST> mtu 1500 qdisc pfifo_fast master virbr0@ state DOWN glen 1000
link/ether 52:54:00:ef:f0:2d brd ff:ff:ff:ff:ff:ff
27: vnetO: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc pfifo_fast master virbr@ state UNKNOWN qlen 100

link/ether fe:54:00:07:03:a7 brd ff:ff:ff:ff:ff:ff
inet6 fe80::fc54:ff:fedf:3a7/64 scope link

valid_1ft forever preferred_1ft forever
[root@nodel ~]#

K 5-16  f5 EHLM K15 B

5.1.3 NAT MM F=ArRcE )ik

WA BB G O T 808 AT B S A6 308 0 i A, i 7 2 1 i 2 A7 TR B9 TS
B HAREAEWNT

(1) &FYHA &, i 5-17 s, B IR T M4 824 5 (Name) , IR
(State) J& ¥ IG U, 15 FE WL A g B 52 A 3h (Autostart) JF 7 B 2% 17, B0 X 2% & 7k A
(Persistent) A 1Y ,

(2) A WYLNAT 45 (g G B0, i 1B 5-18 Jif 7R I 44 % K virbrO , 1 ) B
BHRWAED, — RPN E D virbrO-nic, 75 — & E B HIHL vm01-clone B9 #2 0

vnetO,
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[root@odel ~1# virsh net-list
Name State Autostart Persistent

[root@nodel

o
**

B 5-17 A B MRS

[root@nodel ~]# brctl show virbr@

bridge name bridge id STP enabled interfaces
virbro 8000.525400eff02d yes virbr@-nic
vnet0

[root@nodel ~]1#
[ 5-18 & FH MM virbro

(3) BEBEHBEN ., K 5-19 B, Bra s M B 192, 168, 200. 0/24 AR 41 . 78
virbrO % H 2=,

[root@nodel ~]1# route -n
Kernel IP routing table

Destination Gateway Genmask Flags Metric Ref Use Iface
0.0.0.0 192.168.100.2 0.0.0.0 uG 100 0 0 ens33
192.168.100.0 0.0.0.0 255.255.255.0 U 0 0 0 ens33
192.168.200.0 0.0.0.0 255.255.255.0 U 0 0 O virbro

[root@nodel ~]#

K 5-19 &FE EVLEH &

(4) 3 5 TC 8 SC P e T 2 S B G S T B SR A — AR L 78/ usr/ share/
libvirt/network/ H s& T, % 54 default, W] LA A i IF 48 Bl i TiC 1 SCPF R B 2 37 i I 4% .
WAL 5-20 Fr 7R o A — A8 B 9 2% B0 B S nat. xml,

[root@nodel ~]# cd /usr/share/libvirt/networks/
[root@odel networks]#

[root@odel networksl# 1s

default.xml

[root@odel networksl#

[root@odel networks]# cp default.xml nat.xml
[root@nodel networks]#

[root@odel networks]# vim nat.xml

[root@odel networks]l#

[ 5-20 A BT A C B A nat. xml

(5) &M W 28 L B SCPF nat. xml, WAL 5-21 FFR . — A8 0 M 46 4% 5 WIHNAT, —
JEAE U MIBR B 4 70 virbrl s =R AE B MBR A TP Hihik Ry 192. 168, 201, 1, PUJ& & Bt X 4%
$RAEAY TP Hohk e, Y5 Ry 192. 168. 201, 101~192. 168. 201. 200,

(6) BeB A2z )5 5n] L i virsh net-define #7258 X M 4%, an 18] 5-22 fr
7R 8 XGE U I K PR 2% L - -all PRI A BEF ) L S Dy O I 48 T A B0

(7) 4l 5-23 s il ad net-start G M 4%, & BB RS active T,

(8) 1 5-23 1 W/R P48 PTG T ARR I AN S BEE 15 F LS 3 3l itk 9 4% L Rk, /5
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[root@odel networks]# cat nat.xml
<network>
<name>WJHNAT</name>
<bridge name="virbrl"/>
<forward/>
<ip address="192.168.201.1" netmask="255.255.255.0">
<dhcp>
<range start="192.168.201.101" end="192.168.201.200"/>
</dhcp>
</ip>
</network>

P 5-21 & B4 BL E SCHF nat, xml

[root@odel networks]# virsh net-define /usr/share/libvirt/networks/nat.xml
Network WJHNAT defined from /usr/share/libvirt/networks/nat.xml

[root@nodel networks]#
[root@nodel networks]# virsh net-list

Name State Autostart Persistent
WYLNAT active yes yes
[root@odel networks]# virsh net-list --all

Name State Autostart Persistent
WIHNAT inactive no yes

WYLNAT active yes yes

[root@nodel networks]#

& 5-22 & X W4 WIHNAT

[root@nodel networks]# virsh net-start WIHNAT
Network WJIHNAT started

[root@nodel networks]# virsh net-list --all

Name State Autostart Persistent
WIHNAT active no yes
WYLNAT active yes yes

[root@nodel networksl#

B 5-23 WIEMZ WIHNAT

FLiH i net-autostart iy A K LI H 35 31 WIHNAT M 45, a0 & 5-24 ff s, & I
WIHNAT W45 e & 5E s T .

[root@nodel networks]# virsh net-autostart WJHNAT
Network WJHNAT marked as autostarted

[root@nodel networks]#

Kl 5-24  H3A3I WHHNAT ¥4

(9) M4 WIHNAT Bt & 58 U5 » 025 52 80HL 28 A 0k 0 2%, 75 2 7 i ML A0 TR T
AT &, A 5-25 s, ik IPLE FH WIHNAT W4,
A0 BEEMILG KPR T WIHNAT R4 k605 B, K 5-26 frs .
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¥® vmO01-clone on QEMU/KVM - O

File Virtual Machine View Send Key

] v+ @&

Virtual Network Interface

[=
=

Overview

Performance Network source: | Virtual network 'WJHNAT' : NAT v

CHW

CPUs Device model: | virtio v
&= Memory MAC address: 52:54:00:0f:03:a7 -
% Boot Options

(L3 VirtlO Disk 1

2 Nic :0f:03:a7

&/) Tablet

:. Mouse

=== Keyboard

L!j Display Spice

EF Sound: ich6

G Serial 1

ta Channel gemu-ga

ta Channel spice
B video QxL

” Controller USB
M Controller PCI

Add Hardware ‘ Remove Cancel H Apply

B 5-25 ML EHE AL ) 4% R

vmOl on QEMU/KVM

Machine View Send Key

» feBB::5854:ff:f
valid_Ift forever y
[root@localhost ~1#

& 5-26  FHEIIHLIKE WIHNAT B/ 415 K&
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5.2 B

5.2.1  BrizMgs i el

WA 75 33 4 0 245 sl 2 Mg FUBIL A5 i 2 WL A ] — > S e L B L AN 8T 5-27 Fiai , B
MEAUAILA5 1 F2 WL LA Al 1% S LA 7 ] — 4> 0 B A L 18] AT DL Bl £ . M LB 5 1
SEALZ A A AR A T AL A AR AL 2 ) ) e S S A PR A e ML 1
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brO, BLI , fE AL EC () 1P dhhik . 75 2 S FEALAY TP Mokl DL S AR ALY 1P Huhk 7 [F]
— AN B L X RE R IOPLEE T LA 5 1 ML B AR E ML ) UEATAE T

VMO1
vnet0 ethO
br0
ens33 VMO2
ens34 vnetl eth0

Kl 5-28 W& ARG A5 B WL FR LS

5.2.2 WreEMIg g AT ACE 5 i

(1) AR B TCE SO H SR Az i— A8 1Y TE 5 3 ifefg-bro, W& 5-29 Fizi , Jf
TEH b G B TP ik R e T BAA & SCanEk 5-1 Fros.
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[root@nodel ~]# cd /etc/sysconfig/network-scripts/
[root@nodel network-scripts]# 1s

ifcfg-ens33 ifdown-ipv6 ifdown-TeamPort ifup-ippp ifup-routes network-functions

ifcfg-lo ifdown-tunnel ifup-ipv6 ifup-sit network-functions-ipv6
ifdown-post ifup-Team

ifdown-bnep ifdown-ppp ifup-aliases ifup-plip ifup-TeamPort

ifdown-eth ifdown-routes ifup-bnep ifup-plusb ifup-tunnel

ifdown-ib ifdown-sit ifup-eth ifup-post ifup-wireless

ifdown-ippp ifdown-Team ifup-ib ifup-ppp init.ipv6-global

[root@nodel network-scripts]# vim ifcfg-bro
[root@nodel network-scripts]# cat ifcfg-br@
DEVICE=bro

NAME=br@

ONBOOT=yes

TYPE=Bridge

BOOTPROTO=static

IPADDR=192.168.100.145

PREFIX=24

GATEWAY=192.168.100.2

DNS1=192.168.100.2

[root@nodel network-scripts]# vim ifcfg-ens33
[root@nodel network-scripts]# cat ifcfg-ens33
NAME=ens33

DEVICE=ens33

ONBOOT=yes

BRIDGE=bro

[root@nodel network-scripts]# systemctl restart network

Pl 5-29 I Y L 5 i

K51 MBEOEEIHERS Y

B I & X
DEVICE £ 2 FR - bro g WA 1 4 7
NAME IR
ONBOOT R G A B IR B0 1 B
TYPE WA M, Ak Sy IR
BOOTPROTO 4% 1P BT 3 static N T THLE
IPADDR ¥4 1P Hihl
PREFIX £ 5 7
GATEWAY P aAC PSS b
DNS1 i E DNS R 55 4% 1 B9 TP Hihk

br0 Fe & 58 W5 » T EAE SC 3 R Y B S S, b BRIDGE = bro 3 1 L 85 Re %
A SO K 9 28 A B2 3 bro IR b, 345 4 30 I i B2 B AR b L SE8 T R 4L
515 EHLZ E A

(2) PI# bro 5™k ens33 it B 5E UG » W20 5 Ji W0 4% {8 HL AR 580, an R 5-30 fr s . A
B MATAE B BN ens33 BB C LB M bro 11T,

[root@odel network-scriptsl# systemctl restart network
[root@odel network-scripts]#

[root@odel network-scripts]# brctl show br0

bridge name bridge id STP enabled interfaces
bro 8000.000c291dd8ch no ens33
[root@odel network-scriptsl#

K 5-30 H g M4
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(3) BHFEMF ens33 5 M bro, K BIAERY 1P Hihk % (5 BB & 7EMBF bro 7,40
K 5-31 fF7s .

[root@nodel ~]# ip addr show ens33
2: ens33: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc pfifo fast master br0 state UP qlen 1000
link/ether 00:0c:29:1d:d8:c5 brd ff:ff:ff:ff:ff:ff
[root@nodel ~1#
[root@nodel ~]# ip addr show bro@
34: brO: <BROADCAST ,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc noqueue state UP glen 1000
link/ether 00:0c:29:1d:d8:c5 brd ff:ff:ff:ff:ff:ff
inet 192.168.100.145/24 brd 192.168.100.255 scope global br@
valid_1ft forever preferred_l1ft forever
inet6 fe80::20c:29ff:feld:d8c5/64 scope link
valid_1ft forever preferred_lft forever
[root@nodel ~]#

K 5-31 #&F IP ik

(4) W BV vm01 B4 T bro #4737 B, 2620 7E AL vO1 11 BT 1
E M2 JR N Bridge br0, WA 5-32 s,

¥ vm01 on QEMU/KVM

File WVirtual Machine View Send Key

Y>> ow (& <

g Overview Virtual Network Interface

performance Network source: ‘ Bridge br0: Host device ens33 -
{3 CPUs Device model: ‘ virtio b|

== Memory
Boot Options
({3 Virtlo Disk 1

MAC address: 52:54:00:da:92:28

CF NIC :da:92:28

l,_’j Tablet
@ Mouse

== Keyboard

@ Display Spice
'F Sound: ich6

% Serial 1

é Channel gemu-ga
E’—ﬁ Channel spice
B video QxL

n Controller USB

n Controller PCI

‘ Add Hardware

l Remove ‘ \ cancel || Apply

& 5-32 B ALY 0 2% U5

(5) A S B IML vm01, & F WA bro MfEE KB ELAL vmol 2R H MK vnet0 &
MY, AN Rl 5-33 TR

(6) HERIHL vmOl J3 305 7T LUK AL vnO1 Y TP Mok % & N 5 15 EALE — 4™
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S EHLZE AT LOEH EAE T .



_—

74\ KVM+Docker+OpenStackSL&k——RE L S it ERE. B 5EEHRWIMAR) |

[root@nodel ~]1# brctl show br@

bridge name bridge id STP enabled interfaces
bro 8000.000c291dd8c5 no ens33
vnet0

[root@nodel ~]#

K 5-33 & F MK

vmO1 on QEMU/KVM

File Virtual Machine View Send Key

f mw (o v &

lhost network-scriptsl# cat ifcfg-ethB

stemct]l restart network

addr

sc nogueue state UNKNOWN glen 1
AB:80:00:00:60 :88

? qlen 1868
Hfffff
S scope global eth@

valid_Ift f
[root@localhost networ
t@localhost network-scriptsl# ping -c4 192.168.1688.145
2.168.188.145 (19 188.145) 56(84) bytes of data.
icmp_seq=1 tt1=64
icmp
icmp t .
64 bytes from i icmp_seq=4 ttl=64 time=0.543 ms
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