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Intro Intro -- VirtualizationVirtualization

전자신문전자신문 20072007년년 99월월 2828일자일자

•• 노후된노후된 서버서버 8686대를대를 88대로대로 통합통합노후된노후된 서버서버 8686대를대를 88대로대로 통합통합

•• 평균평균 5% 5% 선에선에 머무는머무는 부진한부진한 자원자원 활용률활용률

연간연간 유지보수유지보수 비용이비용이 작년보다작년보다 60%60% 절감절감•• 연간연간 유지보수유지보수 비용이비용이 작년보다작년보다 60% 60% 절감절감

하나의 하드웨어에 다수의 OS를 설치
리소스 활용률을 최대로 높임
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1. Introduction1. Introduction

•• 리눅스리눅스 커널에서커널에서 사용할사용할 수수 있는있는 가상화가상화 기술기술

캠 리지캠 리지 대학에서대학에서 개발개발•• 캠브리지캠브리지 대학에서대학에서 개발개발

•• 높은높은 퍼포먼스와퍼포먼스와 보안성보안성

•• ParaPara--virtualizationvirtualization

•• 기존기존 OSOS들을들을 XenXen 아키텍처에아키텍처에 맞게맞게 포팅포팅기존기존 OSOS들을들을 XenXen 아키텍처에아키텍처에 맞게맞게 포팅포팅

•• Guest OSGuest OS는는 XenXen Hypervisor Hypervisor 상에서상에서 동작동작

•• XenXen ArchitectureArchitecture



2. Application fields2. Application fields

•• Server ConsolidationServer Consolidation

•• Hardware IndependenceHardware Independence

•• Multiple OS configurationsMultiple OS configurations•• Multiple OS configurationsMultiple OS configurations

•• Kernel DevelopmentKernel Development

•• Cluster ComputingCluster Computing

•• Hardware support for custom Hardware support for custom OSesOSes



3. Operating System Support3. Operating System Support

•• 매우매우 높은높은 perfomenceperfomence의의 가상화를가상화를 지원지원

•• 사용자의사용자의 Application Application 과과 Library Library 를를 그대로그대로 사용가능사용가능

•• Intel VTIntel VT와와 SVM TechnologySVM Technology 의의 CPUCPU가상화가상화 지원지원•• Intel VTIntel VT와와 SVM TechnologySVM Technology 의의 CPUCPU가상화가상화 지원지원

•• Full Virtualization Hypervisor Full Virtualization Hypervisor 보다보다 낮은낮은 오버헤드오버헤드

•• 현재현재 대부분의대부분의 운영체제운영체제 Solaris , BSD Solaris , BSD 계열등을계열등을 지원지원



4. Hardware Support4. Hardware Support

•• Pentium, Celeron, Xeon, Pentium, Celeron, Xeon, AthlonAthlon 등등 대부분의대부분의 아키텍처아키텍처 지원지원

•• XenXen 자체에서자체에서 제제22의의 프로세서들을프로세서들을 발견발견, , 인터럽트인터럽트 분배를분배를

준비하고준비하고 PCI busPCI bus 열거를열거를 수행하는수행하는 코드코드 포함포함준비하고준비하고 PCI bus PCI bus 열거를열거를 수행하는수행하는 코드코드 포함포함

•• 커널설정을커널설정을 통하여통하여 추가적인추가적인 하드웨어하드웨어 지원가능지원가능



5. Structure of a 5. Structure of a XenXen--Based SystemBased System

•• XenXen은은 각각각각 안정된안정된 가상머신내에서가상머신내에서 다중다중 Guest OSGuest OS의의 Host Host 역할을역할을 한다한다..

•• 첫번째첫번째 도메인인도메인인 domain 0domain 0는는 시스템의시스템의 부팅후부팅후 특별한특별한 허가가허가가 있을있을 때때 만들어진다만들어진다첫번째첫번째 도메인인도메인인 domain 0domain 0는는 시스템의시스템의 부팅후부팅후 특별한특별한 허가가허가가 있을있을 때때 만들어진다만들어진다..

•• Domain 0Domain 0는는 가상가상 Device Device 를를 관리하며관리하며 다른다른 가상가상 머신을머신을 SuspendingSuspending 및및 MigrationMigration 작업과작업과

같은같은 총괄적인총괄적인 역할역할



6. Performance of 6. Performance of XenXen

L : Relative Performance on native Linux
X : Xen/Linux/
V : Vmware Workstation 3.2
U : User Mode Linux



7. 7. XenXen Install Install –– Test MachineTest Machine

•• Server  * 2 nodes Server  * 2 nodes 

Hp G320 M4 Hp G320 M4 

-- CPU : Intel(R) Pentium(R) D CPU 2.80GHzCPU : Intel(R) Pentium(R) D CPU 2.80GHz( ) ( )( ) ( )

-- RAM : 1G ECCRAM : 1G ECC

-- HDD : 80G HDD : 80G SataSata (7200rpm)(7200rpm)

•• ClientClient

Windows XP sp3 + with Windows XP sp3 + with XenXen CenterCenter
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7. 7. XenXen InstallInstall



8. VM Migration8. VM Migration



8. VM Migration8. VM Migration



8. VM Migration 8. VM Migration -- InfomationInfomation

•• 1 What is VM Migration?1 What is VM Migration?•• 1. What is VM Migration?1. What is VM Migration?

•• VM Migration implies the combination of virtualization and migration. VM Migration implies the combination of virtualization and migration. XenXen provides provides paravirtualizationparavirtualization which allows which allows 

many OS instances to run concurrently on a single physical machine with high performance. On many OS instances to run concurrently on a single physical machine with high performance. On XenXen, VM can be , VM can be 

migrated from one to another so it is called VM Migrationmigrated from one to another so it is called VM Migrationmigrated from one to another, so it is called VM Migration.migrated from one to another, so it is called VM Migration.

•• 2. Why it needs?2. Why it needs?

The benefit of VM Migration is as follows:The benefit of VM Migration is as follows:The benefit of VM Migration is as follows:The benefit of VM Migration is as follows:

•• -- Migrating an entire OS and all of its applications as one unit allows us to avoid many of the difficulties faced by Migrating an entire OS and all of its applications as one unit allows us to avoid many of the difficulties faced by 

processprocess--level migration approaches.level migration approaches.

+ Avoidance of Residual Dependencies[1] : the original host machine must remain available and network+ Avoidance of Residual Dependencies[1] : the original host machine must remain available and network accessible in orderaccessible in order+ Avoidance of Residual Dependencies[1] : the original host machine must remain available and network+ Avoidance of Residual Dependencies[1] : the original host machine must remain available and network--accessible in order accessible in order 

to service certain system calls or even memory accesses on behalf of migrated processes.to service certain system calls or even memory accesses on behalf of migrated processes.

•• -- Migrating at the level of an entire virtual machine means that inMigrating at the level of an entire virtual machine means that in--memory state can be transferred in a consistent memory state can be transferred in a consistent 

and efficient fashionand efficient fashionand efficient fashion.and efficient fashion.

+ Kernel+ Kernel--internal State(e.g. TCP control block) as well as Applicationinternal State(e.g. TCP control block) as well as Application--level Statelevel State

+ On+ On--line game server or streaming media server can be migrated without reconnection to clientsline game server or streaming media server can be migrated without reconnection to clients

(without application(without application--level restart & layer 7 redirection)level restart & layer 7 redirection)(without application(without application level restart & layer 7 redirection)level restart & layer 7 redirection)

+ Unlike application+ Unlike application--level restart, level restart, XenXen can maintain network connections and application state during this process, hence can maintain network connections and application state during this process, hence 

providing effectively seamless migration from a user's point of viewproviding effectively seamless migration from a user's point of view

•• -- Live migration of virtual machines allows a separation of concerns between the users Live migration of virtual machines allows a separation of concerns between the users aandaand operator of a data operator of a data g pg p pp

center or clustercenter or cluster



8. VM Migration 8. VM Migration –– How it worksHow it works
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9. 9. XenCenterXenCenter on WEBon WEB



9. 9. XenCenterXenCenter on WEBon WEB




