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Virtualization Is Not A New Concept
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Application running on shared servers
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Virtualization impacts architecture and technology of operator networks




What is Network Functions Virtualisation?

Traditional Network Appliances Virtualized Network Functions
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Initial NFV Implementations
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Targeting mobile, residential and business applications
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Connectivity Network
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Connectivity Network
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Orchestrator decides to move
some VNFs to DC 2

a) Computing Resource
Controller moves some VNFs
from DC 1 to DC 2

b) Network Resource Controller
allocates capacity for moving
data between DC1 and DC2

c) Network Resource Controller
sets-up new flows from




Enterprise

Connectivity Network

= Resource Orchestration =

.IIIIIIIIIIIIIIIIIIIIIIIE

. Network Resource = .

..lllllllllllllllllllllll‘

Computing Resource =

Controller .

Data Center 1

. virtualized

firewall

COTS Server
= J..}

N :. \{lrtuallzed 1

Transport Network — J&= firewall 1

I COTS Server I

| A ——

Data Center 2

. Controller . -

Software Defined Networking:
network, computing and storage
resources can be allocated by
software

Virtualization: hypervisor shares
resources among multiple users/
applications

Orchestration: coordinated
allocation of network resources
and computing/ storage resources

Transport SDN: flow-based PtP
connectivity network, centrally
“programmed” (= real-time,




Network

Distributed routing- and
signaling e.g. IP/MPLS
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Packed flows programmed
through open interfaces
and open software
controllers
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To Virtualize or Not to Virtualize

Where Virtualization Works Dedicated Hardware Preferred

Limited gains from resource
sharing

« Limited life-time of function or

service o
« Performance and delay-critical

» Flexible adaptation of functions

parameters and algorithms _ _ _
« Static functions, deployed in

i high volume

I e Synchronization

¢ Moderate processing and
storage load

Not all network functions are perfect candidates for virtualization




I Intermediate Summary

« Connectivity network becomes “programmable”: connectivity is
established by central control through open interfaces with pre-
defined service parameters

« Some functions will require hardware support e.g. network
synchronization, encryption at lower network layers

« Each network element in a connectivity network will also provide
processing and storage capacity

Data Centre becomes Network / Network becomes Data Centre




I NFV/SDN-Centric Networking
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EU Project - Fixed Mobile Convergence
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NFV and Structural vs Functional Convergence

Structural convergence is defined as sharing/mutualization of network equipment and infrastructure
resources for several network types. The moving of existing functions of different network types to a
unified network entity for a better distribution of functions belongs to structural convergence.

Structural
converged
Network

Functional convergence means the implementation of a generic function to realize similar goals in

different network types (fixed, mobile, Wi-Fi). This includes the moving of functions in order to merge
specific fixed, mobile and Wi-Fi functions into some generic functions.

Functional
converged
Network




COMBO UAG Deployment Models
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Service Provider SDN Connectivity Demo
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Common optical connectivity network
Self-provisioning / virtualized optical and
Ethernet network resources

Multiple concurrent clients such as DCs,
customers, customer applications
Network programmability by OpenFlow
Open software DayLight controller
programs the network



I Key Takeaways

 Programmability is paradigm of
SDN/NFV-centric networking

* Open interfaces and open software
controllers for painless network
integration

« Not all network functions can be
virtualized

- Demarcation devices will become
programmable and provide
processing/storage resources

- New business models are enabled
by adoption of NFV & SDN
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IMPORTANT NOTICE

The content of this presentation is strictly confidential. ADVA Optical Networking is the exclusive owner or licensee of the content, material, and information in this
presentation. Any reproduction, publication or reprint, in whole or in part, is strictly prohibited.

The information in this presentation may not be accurate, complete or up to date, and is provided without warranties or representations of any kind, either express or
implied. ADVA Optical Networking shall not be responsible for and disclaims any liability for any loss or damages, including without limitation, direct, indirect, incidental,
consequential and special damages,

alleged to have been caused by or in connection with using and/or relying on the information contained in this presentation.

Copyright © for the entire content of this presentation: ADVA Optical Networking.



