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- =D Mo T U0 X E(1BM VM/360 S) ! D ¥ D EI ;

- 0S % App= StESIEOR He|E MEIMMAN S& | Operating System {1 Operating Sstem |

> ot HEOl 2 LS T '

. WBOR MNE HW EH 2R Virtual Vachine Mritr |

Hardware I

HCM J|8tel M S&

*SIW |8 A S8 Jl=

- S/W=Z VMM(& = Hypervisor, ot 0l IHBIO| M) = &
- 2™ Jtatst(Hardware Virtualization)

> VMBS0l THHIE SIWE JHatst | I I |
-2 VMWare, Xen, MS Virtual Server i i

- OS Level Jt4t3HOS Level Virtualization)
> Guest OSHI A Z Q& J|S0H2 Host OSOf| DA hemmmmmmmmoeo
- Virtuozzon, Solaris Containers Virtual Machine Monitor I
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VMM vs OS Level VM

*VMMZ OS Level VM H| !

s VMM OS WM
SIEHAN S84 | VM UIA 28 S& SAE OS A2
0S =214 Host OSe &t& =& Host2t Guest =&
(Linux2t Windows &l S Al AIR)
He =2 Overhead 24 Overhead H2| &
=< Hs SAS 2o H/W ItAE Dl Y H/W X2 e &2
zte| VM 82 gt 2tel S S/W Y 54 22
0115 s& ol OS & I s¢&
SE=0F (Windows & Linux E& &3&) A2 SAE
O = VMWare ESX, MS Virtual Server Virtuozzo (& &, OpenVZ-3IH)
A= Xen (Paravirtualization) Sun Solaris Container
Applications Applications

Applications Applications

OS VM(OS level Virtualization)

E | OS Partitioning
i D D E Applications
i i

VMM(Virtual Machine Manager) I

1 1

1 1

1 1

H 1 1

Hardware Emulation ! E
1

Guest Operating Guest Operating ! !

' .

' 1

1 1

1 1

1 1

1 1

System System .
Applications Virtual server Virtual server
Environment Environment
‘ Virtual Machine Monitor
‘ Host Operating System | Host 0S-Global Zone
‘ Hardware | Hardware
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* Virtual Machine Compare

M= ZHOH 2] AF Host OS Guest OS 01218 S& JtAatb et =& ctOol Al A
VMware ESX Vmware None (X&) Al Yes Virtualization Fast, some overhead | &2
(w.Para-—virtualization)
VMware Server VMware Linux, Win Alll Yes Virtualization Fast, some overhead Free
(VMware GSX)
Vmware Workstation | VMware Linux, Linux All Yes Virtualization Fast, some overhead o=
Xen XenSource gg;[ziSSD’ Linux, All Yes Para-virtualization Fast,w.H/W VT GPL
Virutal Server MS Windows Windows Yes Virtualization Fast, w.VM additions Free
At
Virtuozzo SWSoft Linux Linux No OS Level Native ==
(OpenVvz)
.Zones . Sun Solaris Solaris No OS Level Native Free
(Solaris Containers)

=Y
by

- X86(Intel, AMD) Platform =&
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2 22 4(Xen)ol

o
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Intel VT, ADM-V J|= At S

Comparison of virtual machines, Wikipedia




248 AJH - Vmware ESX

* VMware ESX 3 (&) vmware

- Jt&E CHE A Q! Virtualization & &
- 199 & &, 2004 EMCOt Ol
- ME X Ol H/W Emulation &8 2=
- S/W Overhead 2, =2 HW VTE 0|8t &
- Jtatstot HEZ &Kl &2 2 (unmodified) & S X Al A =
- VMware ESX (+ Infrastructure, & &), GSX Server(free), Workstation S 2| &2 &
- Virtual Center, Vritual SMP, VMotion, DRS, VMFS 2 22| 2 22{AH2 224 HZ Viware Infrastructure
- 64 bit, 4CPU, 16GBtye A& S AHZ2I0|X SF0 S
- tHE &2 8 S/W 3 ALHI M VMware Al A& O] 0] K| BH =
> E2EOS/W AEXl S0l SAIVM2Z Al S&

ESESkel

=
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g ts

IBM xSerisefl M2 VMware 2+ &
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28 Al - Xen

* XenSource Xen

XenSource | M K| & 6= Open Source(GPL2) T2 H E

- BEOLA S} (Para-virtualization) X &

- CHE Jtastol gIohA B E 85 B=

- Intel, AMD, IBM, RedHat, SUSE S2| L& BIHS 0 A X & & A

- Host OS : modified Linux(or BSD), Guest OS : & &t Linux, Windows
- Intel VT, AMD-V S2| otE9 Jtatst Jl= K&

- SuSE 10.x, RedHat RHEL 5 B ZZ &+(f| J|& Z &

- Amazon EC2(Elastic Compute Clude) MHI AN HE : S SAE

0°
(W
=

* Para-virtualization

- (HW SEgH) 28 Jtastel 22, SIWoll 2o 2= H/WIH Emulation

—
OFX YbAH

> dsa HAE g
- ds gy= ?dl SE otEANS JtatEt Jls=S 012

J
- CPUZ2| hypercall J|s 0| 2 : JH\;@F HEE
- Host H/W?2} S &t Guest H/W 224 (H/W NI 220/1& & S)

: MS & XenSource Jtatst 20F &

: XenOl Al MS Network =& gFat
: 21T CIoF Xen
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2l - Virtuozzo

S HLA AIS
Sl Linux OS 230l 82 Rl
OpenVZ : GPL, Virtualzzo®| J|Et T M E

Virtuozzo= JIgE 22I/ASst E L&

*SWSoft VPS &5 &

ALJZ: NOWCOM

st M > Al = A5 &
Ot

=

Virtual Private Server : Jt4f D @l Xl CH At
JIE CgEe &
JI&SHE 0] o

?1ol S AE0
=)
> AHSAEM HE 9*%—4

St AIAY & 250l root & et &2

Network, mail, apach, mysq|
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Developer A
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(History Mgmt.)

Developer B
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Developer C
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24 : OpenVZ vs Xen

OpenVZ Xen
A X SAE AIAE HE WA SAE 2 HAE HE LA
HES M4 202 2ES MB) B HAE OS OI0IAl M &
Hool 4% MY AS(vzctl 28 AME) | 222 2F It 01E(python2 & NS5t Its)
22| =2 =4 22 Jbts 2t It MHEZ JHE 2t
vzrpm,vzyum S2 S8 AtS
AE JtA AHO Y A|AE &2
sa= Native Near Native
T NA 22| HAE AAGS TZNAE SAE Al | CPU XA OS & 22
S8 Z2ENEE A 2t Oha NMHEZ 2 d =8
ClA3 22| oot CleEe IhY AlIAE clsA HE WA XNRots 22l, =2l & IEl&E & 0/0|
ol MY 0lS SO 2 Al 018
%_:8 gg—[\]o“'nage Base Uﬁ”%, }\lﬁ?:'l;l O|-T’|;|' %O| g0|
HE<X 3 Bridge UIEH, S &5 22| Bridge UIE=, Jt&F CIHHIOIA S HS
NFS && ZH
SAM/XI& MNHECZ & HelE H MetdoZ AdaE 22N BEF
How—-to Ol &=
RHEL 501l &Alo=2 ILg
o= L& SW Soft Virtuozzo XenSource Xen Express, Enterprise
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