Virtualization frameworks and a service
plane for multi-domain provisioning
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A Emulation
AA deviceds functionality is re
A Examples: Asterix PBX, Zebra (Router), Vyatta (Router)

A Native/ParaVirtualization

A OS level virtualization where some functionalities are
provided by software while others are sent directly to the
hardware.

A Examples: VRF, Virtual Router, Controller Agents

A Hardware Partitioning

A Dedicated hardware resources are allocated for virtual
devices on a shared physical substrate.

A Examples: Logical Router (LR), L1VPNSs

A Datapath

A Provides isolation and resource allocation on shared
N hardware

);at A Examples: L2-VPNs, L3-VPNs and other Overlays
/

—
" E2008 Al Il ri.



A Using resources coming from a single substrate it is
possible to have a unified network that crosses multiple
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A A set of dedicated resources (Network, Instruments, Sensors) that
can be manipulated through a web services interface

A Create several parallel application specific networks from a single
physical network
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A Virtualization consists of representing a physical
device/substrate/datapath as a Software entity (P2V)

A Initially started with PC virtualization (VMWare,Virtuallron,
VirtualPC)

A Provides Isolation.

A laaS is equivalent of SaaS for hardware devices

A Amazon and BlueLock pioneer the laaS service by renting
hardware using proprietary solutions

A Users pay to use shared infrastructures

A Monthly fees or Pay per use

A Long term exchanged compared to on-demand services
A Users control/own the infrastructure
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A Why go back to Infrastructure while Services are higher in Value Chain?

A Google, Inuk Networks, and others are now offering free services
A High churn rate on the services for the providers

A Bandwi dth demand increases but end user

Service Providers Infrastructure Providers

Liability Provider 6s | i |dJserrespdansabiliflySL A)

(Different level of SLA)

Financial Impact ROI hard to acheive for User pays for both

(Reduce Opex) infrastructure when selling | infrastructure + service.
services only.

User Satisfaction Users locked in service Users feels empowered to

(User Empowerement) contracts and have no perform required changes
control over network. on the network at will as if

they owned all of it.
Operation Expenses NOC must perform all Users do the simple
N\ (Efficient Use of Technical changes no time left to plan | changes, NOC does

i }\:at Resources) ahead/monitor. network planning.
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A Your infrastructure follows your business need. You can

change your infrastructure based on the demand within
hours or less.

Less
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A The fragmented value chain gives two option to Telcos as

therr vertical natur e
companies:

A Break the Network Neutrality paradigm
A Go back to offering infrastructure

The Telco World Order is changing...irrevocably?
+ Verlically Integraled camiers
Old World Order ~ S o
+ Intelligent Networks
/ \uum Rate of Refum
Operator Dream World New World Order
* Veriically Infegrated camiers *  Fragmented Value Chain
* Controlled Introduction of Services +  Dynamic Senices
+  Mulii-optimised Networks »  Siupid Networks
* Predictable ROI *  Risk & Volaiility
STL Source: MIT Communication Fulunes Programme, 2006
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A Energy is wasted because

infrastructures are underutilized.

A Virtualization has a direct impact

of environment and CO2
emissions:

A Partitionned networks are simpler
to operate and the equipment
energy needs are less.

A" Maximizing resource usage by
sharing a common infrastructure.

A Organizations who bought
equipment to control can now rent
existing infrastructure and have the
same control.

A Having less devices in data centers

- reduces cooling requirements.

*DIUWQH U: 6 Dard@@nires
Account for 23 Per Cent of Global
ICT CO2 Emissions a

Heat Load Per Product Footprint
(Watts / equipment sq. ft.)
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