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Abstract

The borders between i t Nework and the C| o waddi t h e
Network and what is connected to i tare going to disappear;

In fact, terminals, devices, machines, smart things are
becoming like terminals, end-nodes, storing data locally and
even executing network functionality and service
components;

ASof t wa rwill zransfarno Teloo-ICT infrastructures into
afcont iaflogicahcesources - from terminals, through
the Network, up to the Cloud Computing.

Thisfi c o nt i wllube socembodied into reality that it will
disappeare or it will appear only if i t ndtsvorking properly !

Antonio Manzalini



WORLD
ECONOMIC
FORUM

O ét lhternetwi | | di s a|

Eric Schmidt



A Vi si on of t he 900

A T hneost profound technologies are those that disappear. They
weave themselves into the fabric of everyday life until they are
indistinguishable from it.0

Marc D. Weiser (Xerox Parc)

PUPLICATION 5 bl pie s The major trends in computing (weiser 1993)
w4 000 Mainframe (one computer, many
peaple)

14 — — PC (one person, one computer)
— Ubiquitous Computing (one
12 person, many computers)
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Technologyis Accelerating, Costsare Decreasinge

4 Three Laws are convergingtoait i pppoinngt O

4

Global Mobile Data Traffic Growth / Top-Line

Mo o r kaibvsprocessing power of chipsets is doubling every 24 months (costs
halves for the same level the processing power);

Gi | dleaw: dandwidht of communication systems triples every 12 months (costs
decrease);

Me t c a law:dgh& salue of a network is proportional to the square of the number
of nodes (costs of getting connected decrease, but the value increases as the
network it grows).

One-third of traffic will come from TVs,

Global Mobile Data Traffic will Increase 10-Fold from 2014—=2019 Handsets and Other non_PC dGVlceS
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BESEESEN (Internet video and Web);

24.3EB H
Exabytes | generated by a few popular files,
Month
o e accessed in an asynchronous way;
MEE m"'EB predictable distributions (what, when
2.5EB “'EEE‘ and where will be requested);
2014 2015 2015 Eﬂ“ﬁ? 2018 2019 | delay tolerant, variable quality, suited

:, o VNI Global Mobile Data Tra f
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4 The number of terminals,

Intelligence is Moving Toward the Edge

i i nes [T ——
devices, smart things, machines [Si@Waeoess B

_diagnostics??7;)

connected to the Network is L
growing at an exponential rate; . |En°£1“::nT:<

l " You need 2 buy more milk. -

‘ Or less milk.
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they are more and more § -+ S—
h@cl':r?: ﬁsrgsﬂ?emt:m ﬁ?uofy:& e ng
powerful and so capable of |

executing  applications and
storing big quantities of data;

http://www.businessweek.com/articles/2013-02-14/smartthings-aims-to-
deliver-the-internet-connected-home

Cloud Computing is being complemented by the enormous processing
and storage power of local edge nodes, terminals, machine, smart
things... (Edge Computing, Fog Computing)
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Intelligence is Moving Toward the Edge

4 Fog Computing is extending the Cloud Computing up to the edge
of the network. Services can be executed (and data stored) at the
edge, up to the Users devices<

4 main characteristics:

4 proximity to Users,

4 dense distribution;

4 support for mobility.
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Intelligence is moving toward the Edge

4 Cloud vs Fog Computing

Cloud
Computing
at the Core

Fog
Computing

Key Use Cases

Large Batch Jobs

DC Bursting

Web Hosting

Storage

Mobile Content
Delivery

Geo-distributed
Sensor/Actuator
Networks

Large Scale
Distributed
Controlled Systems

Areas of
application

Deep data
mining, search,
financial
algorithms

E-commerce

Video
streaming,
gaming

Smart cities,
environmental
monitoring

SCV, Smart
Grid, Int.
Transportation

Software
frameworks

MR/Hadoop

Web
applications

rendering,
transcoding

Fusion/aggre
gation, MR

Control loops

Key
requirements

Scalability,
security,
availability

Low latency
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distribution,
security,
privacy

Partitioning/
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security

Actors (end
users and
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Enterprises,
individuals

end
subscribers,
service
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federal/state
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manufacturers

Source: CISCO
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TechnologyAdoptionis Accelerating

4 ¢ cell phone took less than 10 years to reach 25% of the US
population while the telephone took over 30 years.
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Open Source

4 ¢é wider and wider availability of Open Source S/W and H/W
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|ICTFades Into a HyperConnectedReality
Impacting Several Variables
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unlranic arintinne

Systemic interdependencies of the socio-economic variables of the
connected world (credit: World Economic Forum)
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TwoEnablingTechnologies: SDN and NFV

4 SDN: separation of Software (e.g.,
control plane) from Hardware (e.g.
data plane, packets forwarding).

4 NFV: virtualization of network
functions (e.g. middle-boxes) for a
dynamic allocation and execution on
general purpose Hardware.

4 SDN and NFV are mutually
beneficial, but are not dependent.

Source: ONF and ETSI
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