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Outline

ÅA brief history of Xen

ÅWhy virtualization matters

ÅParavirtualization review

ÅHardware-software co-design

ïMMU virtualization

ïNetwork interface virtualization

ÅThe virtualization frontier
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The Xen Story

ÅMar 1999 XenoServers HotOS paper

ÅApr 2002 Xen hypervisor development starts

ÅOct 2003 Xen SOSP paper

ÅApr 2004 Xen 1.0 released

ÅJun 2004 First Xen developerôs summit

ÅNov 2004 Xen 2.0 released

Å2004 Hardware vendors start taking Xen seriously

Å2005 RedHat, Novell, Sun and others adopt Xen

Å2006 VMware and Microsoft adopt paravirtualization

ÅSep 2006 First XenEnterprise released

ÅMay 2008 Xen embedded in Flash on HP/Dell servers
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Xen Project Mission

ÅBuild the industry standard open source 

hypervisor
ï Core "engine" that is incorporated into multiple vendorsô products

ÅMaintain Xenôs industry-leading performance
ï Be first to exploit new hardware acceleration features

ï Help OS vendors paravirtualize their OSes

ÅMaintain Xenôs reputation for stability and quality
ï Security must now be paramount

ÅSupport multiple CPU types; big and small 

systems
ï From server to client to mobile phone

ÅFoster innovation

ÅDrive interoperability



®

Why Virtualization is óHotô

ÅClearing up the mess created by the success of 

óscale-outô

ïOne Application per commodity x86 server

ïLeads to óserver sprawlô

ï5-15% CPU utilization typical

ÅFailure of popular OSes to provide

ïFull configuration isolation

ïTemporal isolation for performance predictability

ïStrong spatial isolation for security and reliability

ïTrue backward app compatibility
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First Virtualization Benefits

ÅServer consolidation
ïConsolidate scale-out success

ïExploit multi-core CPUs

ÅManageability
ïSecure remote console

ïReboot / power control

ïPerformance monitoring

ÅEase of deployment
ïRapid provisioning 

ÅVM image portability
ïMove image between different hardware 

ïDisaster Recovery
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2nd Generation Virtualization Benefits

Avoid planned downtime  
with VM Relocation

Dynamically re-balance 
workload to meet app 
SLAs or to saver power


