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Chapter 1
Introduction

® Xen Intro.

Xen jl— {lit virtual-machine monitor ™" =" ¥ {£7F 27 [ﬁJEIfJ’[F{l?E%% [kl
TA-32 ~ x86-64 ~ Itanium & ARM © {97 35 7 [l 5 = 7 o A il
Elffﬁﬁgfﬁiﬁfiﬁ 7 Xen V515~ [ 5} Xen hypervisor EIVFTT@FE?Q’& o
LS T BTSRRI [ I CPU B
REH o 21— [F%* IJF‘ 1Y (B 2T Xen fUF :ﬁﬂf “domain 0” (dom0) -
* rﬁ’j FIE L 42 Xen hypervisor ﬁIJLlnux kernel /S ™ = " ﬁ@’ﬁ TvEr
PRRPRPR AR > b s R R R T 5T 21 domO e ] ’:17‘73, AR %l b
8y “domain U (domU) Py t'lLlwllEi T

€ Xen puq k" (Paravirtualization):

Xen ij S~ FEPL e Rk k" (Pﬁ%_fgﬁ]jiﬁfjtﬁlfjigi (ﬂj)ﬂﬂjyﬂzfg
P SRIFI ST 2% o TR @ E] 8% fOBSEERS
}'Ej ; Sl TJ»,]/EI E'J;h’;:? Egg%eﬁ[ﬁﬁ@ﬁﬁl Z” 20% TFH"-”EIUJE' l’ﬂjﬁjgﬁyijg(
W (PO > 5% S L (R P T 1 R
1 (x86) > Xen 7% iy iU o S AL S i PSR SRR
RS T [f[ T 3.0454 K7 Intel VI-X E‘/?EFIJEJXen En =
8 (guest operating systems ) =* Xen API £ = {if§ - —[JE i ES L yﬁ
FraAdi =35 M [ NetBSD » GNU/Linux > FreeBSD #{If &2 8¢ &z’
fY Plan 9 +%3% _F o % Brainshare 2005 rﬁ% F > Novell = 4" NetWare
=2 Xen IR o = Windows XP sisffiofk e F", i+ Xen B FEFHES
(B oo 7 3 ]) » Sun AR 2N I TR A Solaris

=2 Xen AVsiad ]El et Xen F HEfE.

€ Xen pYJ= k(" (Hardware-assisted virtualization, HVM):
Intel %f Xen 1 Vgt f=esr E‘/}‘%ﬁiﬂ VT-X Vanderpool ﬁ'fﬁ]’?ﬁﬂ o PPN = AR
?I/jffﬁ Vanderpool {5 Pacifica ##%¢ (Intel /1 AMD %4 F13 }‘:thﬁ%%{ “AY
RS Flﬂr%‘{ﬁ”“jﬁh Sels Py (B RS T Xen EHEAT - Hf
B B[R Moo I S R MR R e PR T R
f’%g‘i‘]é[fj’[ﬁﬁd_'\ o WindOWS JE SR



® KVM Intro.

*

Kernel-based Virtual Machine (KVM) fL— {f Linux kernel ik %%%E'?Fﬁ )

KVM %7 %% Intel VI-x #5 AMD-V TF“[ —?Jé'% Y x86 AUBEIUy F3 48
2™ o F IR FHE P2 E] S/390 ~ PowerPC ~ TA-64 and ARM 57
El ﬁ%ﬁ%ﬁ%%f o FIf§ Linux kernel 2.6.20 [ & » KVM fiE= S F t

ﬁfim,q@u' ;i KVM R MEEFEEE S %7 [FIJF[U [ [l :
Linux, BSD, Solaris, Windows, Haiku, ReactOS and AROS Research

e

Operating System == ©

KVM % 02 81 PRt 28 3 7 > SV o FOpL |-
user-space fiV /dev/kvm /7 El‘“{él%ﬂg?ﬁ t’lfﬁ%}ﬁfﬁg%%%%g (o H 2R F gl
P PR S B (hoshfty VO BN - Pty B

i &% * Y kernel module 4 £% kvm.ko I?)}ﬁif By EP/\EW% ANy
SN A ) B ﬁ**?ﬁ—fﬁﬂfﬁ ERUEEIAS PR B PR ) kvm-intel ko
(for Intel) and kvm-amd.ko (for AMD) -

® Xenvs. KVM

P Xen = KVM RLE iyl Y Open Source @?F%’“';fifﬁmgﬁ@;
PRSI A2 2 I T8 (LR PSP e
BV PR 4] 4 1 BB 2  BERSE  Dp
RSSO B 1 VRSB [DRLD R U DB
benchmark tools < JH[FE¢ : Phoronix Test Suite fl— fi' Open Source %
benchmark tools (6 f} + [<F<fi I S [ 1 54 51 IR
(CPU ~ Memory ~ Disk [/0) S5 2 » Il OBl £ e I
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Chapter 2

KVM Installation Guide
® i
ST
CPU Memory Disk

#F—"fﬁ Intel(R) Core(TM)2 Quad CPU Q9400 @ 2.66GHz 8GB 1TB

\ Jii%i- i
Host/dom0 OS Debian GNU/Linux testing (squeeze) (64bit)
KVM 72+dfsg-5+squeezel

VM/Guest/dmoU OS MS Windows XP Pro & Debian lenny (AMD64)

® it KVM

Oﬁ%iﬁé?ﬁf CPU %442 (Intel vmx F AMD svm ﬁﬁ;%)

®45 4 KVM kernel module ﬂ?\ﬁl%&; 7

kvm_intel 38050 O
kvm 213800 1  kvm_intel

KMl b o A KVM module KL E 7 7 A 12

kernel/arch/x86/kvm/kvm.ko
kernel/arch/x86/kvm/kvm-intel.ko
kernel/arch/x86/kvm/kvm-amd.ko



®iiE KYM module ¢ 50|15 » ffufr )= g * -

(for Intel CPU)

EISHCONTOEBROBEMRVRNEE (for AMD CPU)

@ KUM o H A 2 i

® R I =R (HVMEERRS A L R 2
1.Command Line Interface (CLI) » 2. Virtual Machine Manager)

® Command Line Interface

& (1.1) I'J345 Microsoft Windows XP £57]: & % —~ {it 10GB ~ /][y
QEMU disk image format A%

& EVEES ISO ﬁi’f?ﬁﬁj?ifrg#%&%%gqéiﬁ XP (1OGB’F_EIE'%§“’ ] & 1GB
r‘%“[?i‘ﬁ%) - ]'E[I B TS Microsoft Windows XP §#ififi ISO

S TR

#(1.2) 1'% % GNU/Linux Debian £3f7: % %~ il 10GB /|- QEMU
disk image format [f#i%

& F#l Debian-5.0 ISO file



OEEFW Ew <A Debian ISO #™ ] ?Wﬁ%@&ka‘ S <425 Debian(10GB
| & IGB :CII%EE')

iR
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® Virtual Machine Manager

OF'ﬁJ?% virt-manager, % FF "Create a new virtual

machine”
(O Applications Places system () (B B e cet 10, 1145 M () =
L] Virtual MachinelManager (as superuser) @.@.@;
Fle Edit View Help
=
T (e G T ~ | CPU usage Disk |10 Network /0
B calh
debiai
- Shutof H
xp
L

[l\'l

® R B £, T T A



(D Applications Places System () (B
-

Fle Edit Vview Help

Virtual Machine Manager (as superuser)

Tue Oct 19, 11:46 PM ¢)) =

o]

Name

BEE]

i debian

© Shutoff

xp
' shutoff

New WM (as sliperuser)

irtual machine
Enter your virtual machine details
Connection; localhost (QEMU/KVM)
@ Local install media (IS0 image or CODROM)
O Network Install (HTTP, FTP, ar NFS)

© Network Boot (PXE)
) Import existing disk image

Choose how you wauld like to install the operating system

¥ | CPU usage Disk O Network /0

[ cancel ] | Back | [ Forward l

NG{c

@ [ RLEE |ocal ISO image %’%&,ﬁ%

NG
=3

~

EEESE Y OS type & version

((} Applications Places System ﬁ@
-

s

7

—

I?Z( ISO ’i’l’??‘if—f‘[fg”j"?r%”

Tue Oct 19, 11:48 PM o) =
Virtual Machine Manager (as superuser) D

Fle Edit View Help

9 i~

Name

e
* Shutoff

New VM (as superuser)

Locate your install media

() Use CDROM or DVD

® Use ISO image:

| I3 e

Jjhﬂme/c\nuder/dab\an-sns-amdsA-CD-l.\sﬂ ‘

Version: | Micresoft Windows XP (x86) <

| cancel || sack | [ Foward |

v | CPU usage Disk I/0 Network /0




O T EFERRS RO = CPU Rk

(O Applications Places system () Bl

B we oct 19, 11:48PM o) =

Virtual Machine Manager (as superuser)

File Edit View Help

BB

v | CPU usage Disk If0 Network /0
debian
Shutoff
xp
Shutoff
New VM| (as superuser)
ual machine
Mermory (RAM): MB
MB available on the host
CPUs:!
Up to 4 available
l Cancel l l Back l l Forward l
. ~ : & L
&L EFERIG Iy storage ] PHRTIVRLERE ShE

/var/lib/libvirt/images
(O Applications Places system £) (B

Fﬁ}“—L

PR

= CPU gk

g Tue Oct 19, 11:49 PM ) =

Virtual Machine Manager (as superuser)
Fle Edit view Help

% Open n v

(e

v CPUusage

Name
debian
Shutoff
-
B2 shutef

New WM/ (as'supenuser)

te a new virtual machine

Enable storage for this virtual machine

® Create a disk image on the computer's hard drive

792.9 Gb available in the default location
Allocate entire disk now o

© Select managed or other existing storage

J

| cancel | [ sack || Fowerd

Disk I/0 Network /O




& TR B

@ Applications Places System ﬂm

R

I e oct 19, 11:51 PM o) =

Virtual Machine Manager (as superuser)

BRI

Fle Edit Vview Help

Open 8 v

‘! debian

' Shutoff

xp
| Shutoff

v | CPU usage Disk /0

New VM/(as superuser)

Ready to begin installation of Windows
0S: Microsoft Windows XP (x86)
Install; Local CDROM/ISO
Memory: 1024 MB
CPUs: 2
Storage: 10.0 Gb ivar/lib/libvirtfimages/Windows.img

[0 customize configuration before install

7 Advanced options

Virtual network 'default' : NAT (Inactive) <

Set a fixed MAC address

wirt Type

Architecture

[ Cancel ][ Back ][ Finish

Network /0

)

@5 b R

(O Applications Places System () (B

Tue Oct 19, 11:52 PM )

Virtual Machine Manager (as superuser)

BOE]

file Edit View Help

M Open 8 v
Name v | CPU usage Disk /0 Network O
debian
= shutoff
- New VM (as superuser) [x]

Ready to begin installation of Windows
05 Microsoft Windows %P (

The virtual machine is now being created. Allocation
of disk storage and retrieval of the installation
images may take a few minutes to complete,

Allocating Windows img

15% 1.6 GB

Virt Type:

Architecture:

| Cancel ‘[ Back I‘ Finish




Chapter 3

Xen Installation Guide
o it
ST

CPU Memory Disk
"flﬁf Intel(R) Core(TM)2 Quad CPU Q9400 @ 2.66GHz 8GB 1TB

\ Jii%i- i
Host/dom0 OS Debian GNU/Linux testing (squeeze) (64bit)
Xen 4.0.1

VM/Guest/dmoU OS MS Windows XP Pro & Debian lenny (AMD64)

® 4L Xen

&5t Xen hypervisor Al Xen-patched kernel

;TJF}F'_?E{ Xend F%Jgfﬁﬁ

6

0 (xend-http-server yes)

1 (xend-unix-server yes)

2 (xend-tcp-xmlrpc-server yes)

4 (xend-relocation-server yes)

8 (xend-unix-path /var/lib/xend/xend-socket)

O A OO O



74 (xen-tcp-xmirpc-server-port 8006)

84 (xend-port 8000)

88 (xend-relocation-port 8002)

107 (xend-address localhost)

125 (xend-relocation-hosts-allow ")

149 (network-script 'network-bridge netdev=eth0")

&R

menuentry 'Debian GNU/Linux, with Linux
2.6.32-5-xen-amd64' --class debian --class gnu-linux
--class gnu --class os {

insmod part_msdos

insmod ext2

set root="'(hd0,msdos1)’

search --no-floppy --fs-uuid --set
5b161b4b-e438-4827-8227-4396d26acfel

echo '‘Loading Linux 2.6.32-5-xen-amd64 ...
multiboot (hd0,1)/boot/xen-4.0-amd64.gz

module /boot/vmlinuz-2.6.32-5-xen-amd64
root=UUID=5b161b4b-e438-4827-8227-4396d26acfel ro

quiet
echo 'Loading initial ramdisk ...
module /boot/initrd.img-2.6.32-5-xen-amd64
b
gl

$ sync ; sudo reboot
® UMK Edf i Xen Domo [

€ Check Xen information

host : VMserver
release : 2.6.32-5-xen-amd64



version : #1 SMP Thu Aug 12 15:17:50 UTC

2010

machine : X86_64
nr_cpus c 4
nr_nodes |
cores_per_socket 4
threads_per_core |
cpu_mhz : 2826
hw_caps :

bfebfbff:20100800: 00000000 00000940:0408e3fd:00000
000:00000001:00000000

virt_caps : hvm hvm__directio
total_memory : 8025
free_memory : 1509
node_to_cpu : node0:0-3
node_to_memory : node0:1509
node_to_dma32_mem : node0:813
max_node_id : 0

Xen_major c 4

Xen_minor : 0

xen_extra : .1-rc6
xen_caps : Xxen-3.0-x86_64

xen-3.0-x86_32p hvm-3.0-x86_32 hvm-3.0-x86_32p
hvm-3.0-x86_64

xen_scheduler . credit

Xen_pagesize : 4096

platform_params . virt_start=0xffff800000000000
xen_changeset : unavailable

xen_commandline

cc_compiler : gcc version 4.4.5 20100816
(prerelease) (Debian 4.4.4-9)

cc_compile_by : waldi

cc_compile_domain : debian.org

cc_compile_date : Tue Aug 17 21:17:33 UTC 2010
xend_config_format 14

® il [~ (PVYEEEESH — '] Ubuntu 10.04 £



& 4E Xen tools

i xen-tools [z A

45 dir = /home

83 install-method = debootstrap

128 size = 2Gb # Disk image size.
129 memory = 128Mb # Memory size
130 swap = 128Mb # Swap size

132 fs = ext3 # use the EXT3 filesystem for the
disk image.

133 dist = lucid # Default distribution to install.
134 image = sparse # Specify sparse vs. full disk
images.

163 gateway = 192.168.1.254
164 netmask 255.255.255.0
165 broadcast = 192.168.1.255

233 passwd = 1

261 mirror = http://archive.ubuntu.com/ubuntu
313 serial_device = hvc0

331 output = /home/domains

\ £k EJ%&?%E’TE‘%%’FE@’@WE 5

@ fii"] xen-tools i F‘fj?ﬁ*ﬁ xen-create-image & 4~ ([ €45
vmO1 i EEESE B Gk

& U] S & F%igﬁi’ﬁﬁ’ﬁj /home/domains [*|



& vm01 F@%ﬁﬂéf’ﬁj’??ﬁ#{a&&%’é - Ubuntu-10.04

® i =B [THVM)EEESH — I'] Microsoft Windows

XP £ (7]

&2t Xen Qemu Device Model virtual machine hardware
emulator

ST XP AR AR S (R G

& (e {279 8GB image file

S5 XP BRI

import os, re

arch = os.uname()[4]

if re.search('64', arch):
arch_libdir = 'lib64'

else:

arch_libdir = 'lib’

kernel = "/usr/lib/xen/boot/hvmloader"
builder="hvm'
memory = 1024



# Should be at least 2KB per MB of domain memory, plus a
few MB per vcpu.

shadow_memory = 8

name = "xp"

vif = [ 'type=ioemu, bridge=ethl' ]

disk = [ 'file:/home/domains/xp/xp.img,hda,w',
'file:/home/rider/xp.iso,hdc:cdrom,r' ]

device_model = '/usr/lib/xen/bin/gemu-dm'

# boot on floppy (a), hard disk (c) or CD-ROM (d)
# default: hard disk, cd-rom, floppy
boot="dc"

sdl=0

vhnc=1
vncconsole=1
vncpasswd=""
stdvga=0
serial="pty'
usbdevice="tablet’

SRR - 4 Windows XP 157 2 (T VM g i



Chapter 4
KVM vs. Xen Performance Result

® {fli*']| Phoronix Test Suite ‘EF‘, JHIIFY benchmark test

SR -

Intel® Core™2 Quad Processor Q6600 (8M Cache, 2.40 GHz, 1066 MHz
FSB) ¥ #2 Intel VT-x

Ram 4GB

NIC RTL-8169 Gigabit Ethernet 10/100/1000
VGA NVIDIA GeForce 9400 GT

Disk SATA Disk 160GB

St
OS Debian Lenny 5.0.5(x86_64) |
Kernel 2.6.26-2
Xen 3.2.1
KVM 72

Phoronix Test Suite 2.8

® (CPU Benchmark

Xen-PV Xen-HVM KVM-HVM Help
Kernel_Compilation 2304.17 secs 2885.10 secs 3228.48 secs  Fewer are better
FFmpeg 20.87 secs 20.96 secs 21.79 sces Fewer are better

Wavpack 17.34 secs 18.16 secs 18.78 secs Fewer are better



Kernel Compilation

3500 322848

3000

2500

2000

1500

1000

500

Xen-PV Xen-HVM KVM-HVM

Fig. 1. Kernel Compilation E’ﬁ’ﬁ%’:’l’?ﬂ}—“’_ﬁéfbﬁﬁ FE(F P80 — E%‘J‘ e

FFmpeg

22

21.79
21.8

216

214

21.2

20.96

21 20.87
20.8

20.6 -

204 -
Xen-PV Xen-HVM KVM-HVM

Fig. 2. FFmpeg & Wavpack 4 &Ff~ l_alj"E::lj R FPED) — E\ﬂJ‘ BIREE TR




Wavpack

19

18.5

18.78

18

17.5

Xen-PV

Xen-HVM

KVM-HVM

Fig. 3. Wavpack &R R W (FIL0) — RIS

BREFM:

XenPV01 "TFJ?}T}[ =1CPU + 10GB HD + 1GB RAM + 500MB SWAP

S AREIE - 1) Xen Para-Virtualization)
XenHVMO1 #ff = 1 CPU + 10GB HD + 1GB RAM + 500MB SWAP (Sl[':

R R

’F' 1 Xen Full Virtualization)

(P

KVMhvm(1 *—F’Tﬁ =1 CPU + 10GB HD + 1GB RAM + 500MB SWAP (F[:
RS INHE - ’F ;: KVM Full Virtualization)

® Memory Benchmark

Xen-PV (MB/s)

Read: 2026.32

CacheBench Write: 7995.89
R/M/W: 16612.87
Integer: 3934.79
RAMspeed

Floating Point: 3961.87

Xen-HVM (MB/s)

Read: 2020.17
Write: 8338.78
R/M/W: 16564.89

Integer: 3663.37
Floating Point: 3688.82

KVM-HVM (MB/s) Help

Read: 2008.86
Write: 7940.70
R/M/W: 16436.59

More is better

Integer: 3872.83
More is better
Floating Point: 3910.84
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2010

2005

2000

CacheBench:Read

2026.32

Xen-PV

2020.17

2008.86

Xen-HVM

KVM-HVM

Fig. 4. CacheBench:Read fUFIV Hi 4 (MB/s)

8400

8300

8200

8100

8000

7900

7800

7700

CacheBench:Write

8338.78

7995.89

Xen-PV

Xen-HVM

7940.7

KVM-HVM

Fig. 5. CacheBench:Write I * = I55U% (MB/s)




CacheBench:Read/Modify/Write

16650

16612.87

16600 -

16564.89
16550 -

16500 -

16450 - 16436.59

16400 -

16350 -

16300 -

Xen-PV Xen-HVM KVM-HVM

Fig. 6. CacheBench:R/M/W FUFEIV ~ [SelsZ2 iy 7 AU Hi % (MBYs)

RAMspeed:Integer

4000
33850
3300
3850
3800
3750

3934.79

3700 3663.37
3650

3600
3550
3500

Xen-PV Xen-HVM KVM-HVM

Fig. 7. RAMspeed @%@r@ﬁ Yy 1550 (MBYs)




RAMspeed:FloatingPoint
4000 3961.87
3950 T/ 3910.84
3900 B
3850 R
3800 R
3750 R
3700 1| 3688.82 L
3650 R
3600 R
3550 : . .
Xen-PV Xen-HVM KVM-HVM
Fig. 8. RAMspeed f&597 %!T;:E_'ﬂ fu- 155, (MB/s)
BEI:

XenPV01 i’f—'ﬁ}, =1CPU + 10GB HD + 1GB RAM + 500MB SWAP (& [4:
RS N E - ’F 1 Xen Para-Virtualization)

XenHVMO01 *—F”Fﬁ =1 CPU + 10GB HD + 1GB RAM + 500MB SWAP (5if*]:
RS N E - ’F 1 Xen Full Virtualization)

KVMhvmO1 *—F”Fﬁ =1 CPU + 10GB HD + 1GB RAM + 500MB SWAP (Fi[¥:
RS INHE - ’F ;- KVM Full Virtualization)

Thread 1/0

® Disk Benchmark
Xen-PV (MB/s) Xen-HVM (MB/s) KVM-HVM (MB/s) Help
dbench ClientCount128: 19.84 ClientCount128: 11.56 ClientCount128: 4.09 More is better
WriteIMB4GB: 14.27  WriteIMB4GB: 9.77  WriteIMB4GB: 8.22
10zone More is better

ReadlMB4GB: 13.14  ReadlMB4GB: 27.24 ReadlMB4GB: 8.06

Count32-256MB: 0.43 Count32-256MB: 0.17 Count32-256MB: 0.24 More is better



25

20

15

10

dbench:ClientCount128

19.84

11.56

Xen-PV Xen-HVM KVM-HVM

Fig. 9. Dbench 21 ClientCount: 128 FiZVEHy 7 A= Iyl (MBYs)

16
14
12
10

o N By

lozone:WritelMB4GB

14.27

Xen-PV Xen-HVM KVM-HVM

Fig. 10. IOzone #1254 * Record:1MB File:4GB 1 I55ji"% (MB/s)



lozone:Read1MB4GB

30 2724

Xen-PV Xen-HVM KVM-HVM

Fig. 11. I0zone f51457#1°V Record: IMB File:4GB I 15314 (MB/s)

Thread 1/0:Count32-256MB

0.5
0.45
0.4 -
0.35 -
0.3 -
0.25 -
0.2 -
0.15 -
0.1 -
0.05 -

0.43

Xen-PV Xen-HVM KVM-HVM

Fig. 12. Random Read: Thread256MB Count:32 fUFEZV=" 5504 (MB/s)

BEIP:

XenPV01 ’f—lﬁz‘[ =1CPU + 10GB HD + 1GB RAM + 500MB SWAP  (&[4:
RS N E - ’F 1+ Xen Para-Virtualization)

XenHVMO01 *ﬂ’[‘ﬁ =1 CPU + 10GB HD + 1GB RAM + 500MB SWAP (5if*]:
RS N E - ’F 1 Xen Full Virtualization)

KVMhvmO01 *ﬂ’[‘ﬁ =1 CPU + 10GB HD + 1GB RAM + 500MB SWAP (Fi[¥:
RS N E - ’F ;- KVM Full Virtualization)



Chapter 5

Conclusion

Xen Paravirtualization (Xen-PV)i+ [f[*'T [ﬁ i’:ﬁ[}j]ﬁfj}k&*"“?ﬁu [IJF‘ oI Y
P I CRU D 11 BT Xen PV LB 0

HART Y Xen-HVM = KVM-HVM o [l 3 1) 2 ik g™ [0 2 i v 1]
Xen-HVM - {LIEHFT KVM-HVM - & 57~ ZFiY Memory JHEt Sf"}f {77 » Xen-PV f#{%,—
Pt g o3 e (RL T = R PV SRURL N SRR IR R 3 RDEET AR
KVM HVM f Ji’ﬂ SR Xen-HVM ; ﬁfj?'[ﬁﬁﬂlﬁVFl ur *diifﬂ _FXen-HVM []|
BT KVM-HVM © “hLEl Xen I'JESREA B o & 57 = “F1p™ Disk /0 j«*'y"‘"?ﬁﬂ:\
B+ B PR E IO P AL XenPV T O3S0+ B0 E AL
10zone 4 7#1°V Record:1IMB File:4GB = 5514, FF RLFT Xen-HVM pdspc et

C3 ] BT b BLAYRL KVM-HVM  Disk 1O fiuz 3l Hg‘f&-}' LA Xen o PP
%F [ TEpITE > Xen i Jﬁ’ﬁ“‘ﬁ’ FVRBLRL AT KVM o T3 ikl | b E== i ey
B fEl‘[‘i@?FEFTEJJQW £r > KVM [ P 0 R

iy

[RIIF= > g VRSSO T AR
® FRIPRL(F> L) ¢ XenPV > Xen-HVM > KVM-HVM (7 I ffihd ™)
® UHEFEH{EYFIFE | KVM-HVM > Xen-PV = Xen-HVM
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