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Agenda

ÁHistory and Terminology

ÁTechniques and Applications

ÁClassification of Virtualization

ÁApplications for Embedded/Telecom Systems
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Virtualization: Definitions

Á The deployment of a virtual technique ï

techweb.com/encyclopedia

Á The abstraction of computer resources ïwikipedia

Á The creation of a virtual (rather than actual) version of 

something, such as an operating system, a server, a 

storage device or network resources ïwhatis.com

Á A technique for hiding the physical characteristics of 

computing resources to simplify the way in which other 

systems, applications, or end users interact with those 

resources ïabout.com
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Related Terminology

Á Simulators

ÅEmulation

ÅVirtual prototypes

ÅBinary translation

Á Virtual machines (system virtualization)

ÅParavirtualization

Å Full virtualization

ÅVirtual machine monitor

ÅHypervisor

Á Cloud computing / SaaS

Á Application virtualization

Á Desktop virtualization

Á JVM

Á [Intel] VT - Virtualization Technology
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Applications of Virtualization

Á Debugging  and testing of privileged code / new architectures

Á Debugging and testing of software prior to hardware availability

Á Run distinct and legacy operating systems on same hardware

Á Sandboxes for untrusted software

Á Consolidation: improved utilization of a single computer

Á Aggregation: improved utilization of many computers

Á Portability: vary hardware, but keep same O/S

Á Application-specific ñappliancesò

Á Server provisioning: migration, backup, recovery
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History of System Virtualization

ÁFoundations of computing
Å1960s/70s - IBM mainframes: S/360,S/370; VM/CMS VM/370

ÁModern PC/server virtualization
Å1999 - User Mode Linux, VMware

ÁHardware acceleration in mainstream cores
Å2005 - Intel VT (VT-x)

Å2007 - Intel VT-d, Power ISA 2.04 (PA Semi)

Å2008 - Power ISA 2.06 (Freescale QorIQ)

ÅSoon: Intel VT-x2 (EPT), VT-c/VMDq/SR-IOV, etc.
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Methods of System Virtualization

Á Hardware emulation
Å Down to cycle accuracy

Å Examples: Bochs, QEMU

Å Emulation can be done at instruction set level, RTL level, gate level, hybrid

Á Full virtualization
Å Virtual machine mediates between unmodified guest and hardware

Å Examples: VMware, Virtual PC, Linux KVM, Parallels, Padded Cell, z/VM

Å Note: may use emulation to do its job

Á Paravirtualization
Å Virtual machine with modified guest

Å Examples: UML, Xen

Á Shared OS virtualization
Å Multiple instances of the same OS type

Å Linux OpenVZ, Solaris Zones, FreeBSD Jails
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A Proposed Classification

ÁVirtual IT

ÅRun-time virtualization of guests for data centers, 

telecom servers, desktops

ÁVirtual Prototypes

ÅPC-based virtualization for product development

ÁVirtual Hybrids

ÅRun-time virtualization of guests

ÅMixing of traditional general purpose guests with 

specialized guests and/or ñnativeò applications
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Virtual IT

ÁVMware, Hyper-V, 

Parallels, Xen, 

OpenVZ, Padded Cell

ÁKey Features:

ÅConsolidation

ÅDynamic provisioning

ÅAvailability

ÅPerformance

ÅManagement
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