Xen and the Art of Virtualization
Revisited

lan Pratt, Citrix Systems Inc.

6/30/2008 1



Outline MKen

A A brief history of Xen
A Why virtualization matters
A Paravirtualization review

A Hardware-software co-design
I MMU virtualization
I Network interface virtualization

A The virtualization frontier
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The Xen Story Xen’

A Mar 1999 XenoServers HotOS paper

A Apr 2002 Xen hypervisor development starts

A Oct 2003 Xen SOSP paper

A Apr 2004 Xen 1.0 released

AJun 2004 First Xen develope
A Nov 2004 Xen 2.0 released

A 2004 Hardware vendors start taking Xen seriously

A 2005 RedHat, Novell, Sun and others adopt Xen

A 2006 VMware and Microsoft adopt paravirtualization
A Sep 2006 First XenEnterprise released

A May 2008 Xen embedded in Flash on HP/Dell servers
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Xen Project Mission MKen

A Build the industry standard open source
hypervisor

I Core "engine" that is incorporated int

AMai nt ai n X eleadimy perfordameet r y

I Be first to exploit new hardware acceleration features
I Help OS vendors paravirtualize their OSes

AMaintain Xendés reputat.i

I Security must now be paramount

A Support multiple CPU types; big and small
systems

I From server to client to mobile phone

A Foster innovation
A Drive interoperability




Why Virtualizati on i sXeyH

A Clearing up the mess created by the success of
0scaled
I One Application per commodity x86 server
iLeads to Oserver sprawlod
I 5-15% CPU utilization typical

A Failure of popular OSes to provide
I Full configuration isolation
I Temporal isolation for performance predictability
I Strong spatial isolation for security and reliability
I True backward app compatibility
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First Virtualization Benefits Nen

A Server consolidation
I Consolidate scale-out success
I Exploit multi-core CPUs
A Manageability
I Secure remote console
I Reboot / power control
I Performance monitoring
A Ease of deployment
I Rapid provisioning
A VM image portability
I Move image between different hardware
I Disaster Recovery



2"d Generation Virtualization Benefits Xen

Avoid planned downtime
with VM Relocation

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




