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SDN & NFV: Softwarization

SDN separation of Software 7T & H

Business Applications

CONTROL LAYER

(eg., control plane) from
Hardware (eg. data plane, o - L

packetsorwarding) N

Network Device Network Device

Control Data Plane interface
(e.g., OpenFlow)

execution on general purpose
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SDN & NFV: Softwarization

SDNand NFVare differentexpressionf an overalltrend, called
oSoftwarizatiom a trenddrivenby:

 increasing performance of fj
general purpose Hardware, at SoFTWUARE ,
lowerandlowercosts EATS eveRy
_ - INDVSTRY...
e growingnumberof communities
on OpenSourceSoftware
» moving of intelligencetowards J L jj‘

theo E d a@ungUsers

oSoftwarizatiot will optimize Operationalo p r o ¢ eaxlerated
Innovationasit is doingin IT)andenabld CTecosystems
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Two Dimensions of Softwarization

1. Integrating profoundly Cloud/IT resourcesand Car r | e
Networks

o distributed virtual platforms executing any network

function (eg., L4-L7) andservicesasoappl i ¢oat |
VMs,dynamicallyallocatedand movedon generalpurpose
HW)

2. Blurringthe distinctionbetweentheo Car Nie ¢ wani k 6
whatconnectdoit, i.e.,theEndUserso Ter mi nal s o

e anydevices,machinessmartthings, robots,drone® will
look like nodes(atthe edge)providingthe EndUserswith
oaBsgrv.iiceso

VM: Virtual Machine
HW: Hardware 4
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Two Dimensions of Softwarizati

Cloud Networks Edge -
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‘ ‘ Sensors !
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Allocation and Orchestration of
Network Functions and Services
(e.g., executed as apps)

Scenario

Anything As A Node

Anything
As A Service
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A Vision of the Future: an Hyper Connected World

Liquidity /
credit crunch‘

Slowing Chinese Economy‘

4 Retrenchment
from globalization

Asset price collapse .

Global imbalances and g %@ Fiscal crises
currency volatility 97

Extreme consumer hN
price volatility “\

‘teguiatory failures o
Extreme energy N \\ / 9 -\Iliicit trade

price volatility. -\,‘b\ & S Conitbtion
Extreme commodil’ X /

Brice volatity Economic disparity -* T Global governance failures -
-

Space security
Organized crime

T
Demographic challenges -’ Fragile states Online data and
‘ / 2 \ &' Terrorism information security
Infectious .
diseases Migration Geopolitical conflict
< Food securit
Water security y‘ ‘Weapons of ; Critical information

‘ ’ \ mass destruction infrastructure
Chronic diseases \ ? Threats from breakdown

’ new technologies
" Biodiversity loss

Cl‘l_rtife/m,ange Vlnfrastructure fragility
Air pollution /

‘ Ocean governance
* Flooding

“Storms and
cyclones

Telecom ltalia - All rights reserved

Earthquakes and
volcanic eruptions

Systemic interdependencies of the socio-economic variables of the hyper-connected world we are

living in (credit: World Economic Forum) °



A Vision of the Future: an Hyper Connected World

oSoftwarizatiodwill bea gamechangerasit hasa hugepotentialof
bringinglCTto disappeaintotheo f atf$o ci;et y o

Weneeda changeof paradignfor exploitingthis hugepotentiaj
« oComplexitcameat a cost, 1 606* hard

« sustainabilityapproachedasedon cost reductionsare valid
onlyin theshortterm,thentheyarebringingto collapse

ed

— Lessond_earnt thecollapseof theRomarEmpire

* longterm sustainabilitydependson solving key problemsof
Society(food,water.energy)jumpingintoo Oplemn o v;a t
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— Softwarizatioistheo t oobthetuture

(*) Joseph A. Tainter Human Resource Use: Timing and Implications for Sustainability 7
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A Vision of the Future: an Hyper Connected World

Stu dy O th e eX p e Cte dl m p aCtS Of Management. Business, and Financial

I Computer, Engineering, and Science
Education, Legal. Community Service. Arts. and Media

fu t u re C\S Oftwa rl Z atl cm O n U S I Healthcare Practitioners and Technical

Service
I Sales and Related

| ab O r m a_ r ket (O Xfo rd M artl n Office and Ad}njnistrative‘ Support

Farming, Fishing. and Forestry
Construction and Extraction

S h | I Installation. Maintenance. and Repair
C O O Production
I Transportation and Material Moving
400M

e as technology races ahead,

Low Medium —— +—— High —— /
33% Employment 19% Employment 47% Employment ;

300M -

lowsskill workers will have to

ployment

200M

reallocateo tasksnotsusceptible:

toA Comput eirie ztaaksim“&iﬂ&ih ﬁ

0 0.2 D 4 O 6 0.8
Probability of Computerisation

requiring N ¢ r e aahd so@al o -
Il ntelligenceo

THE FUTURE OF EMPLOYMENT: HOW SUSCEPTIBLE ARE JOBS TO COMPUTERISATION?
http://www.futuretech.ox.ac.uk/sites/futuretech.ox.ac.uk/files/The_Future_of_Employment_OMS_Working_Paper_1.pdf


http://www.blog.telecomfuturecentre.it/wp-content/uploads/files/2013/09/probability-of-computerisation.png
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Implications of Softwarization on Future Networks

CoreNetworks

— potentiakreductionsof CAPEXandOPEX
e € needto testtheperformance

— convergencef ITandNetworksnodesandsystems
» € bigimpactonoperationgrocesses

— standardizatioof interfaces
« ¢ aplethoraof Standardsle Facto

— Interoperabilityvithlegacyequipment

— developmenof highskill jobsfor masteringhe software
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Implications of Softwarization on Future Networks

EdgeNetworks

— resonance with the ongoing migration of oi nt e | |
towardsthe Edge|j.e., smartresourcesaroundthe EndUsers

— potentialof enablinglCT ecosystemspy addressingsocic
economi® p r o b (Legthesabricof Society)

— themoveof competitiorfromHWto SWwill leadto:

 loweringthethresholdfor newPlayerdo entertheedgearena
* newformsof competitiorandcollaboratioramongPlayers

 newvaluechainsandnewbusinesamodels

10
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RT&D Issues

o Keyareaswillinclude

— New Managemenand Orchestratiomapproachesntegrating
abstraction®f processingstorageandnetworking

— Developingand controling o i nt e | into dgeedblses 6
devicesmachinessmartthingse dronesyobots

— Standardizatioof interfacedor interoperability

— AddressindgsecurityandPrivacy

— DevelopindNewBusinessMlodelsandEcosystems
— HowpursuingOpenSourceHardwareandSoftware

— EducatiorandDevelopmentf newskills.

11
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Thank you
Arrivederci !

antonio.manzalini@telecomitalia.it
http://www.blog.telecomfuturecentre.it/
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