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 Applications and the Internet of Things.
» Networks of the future.

e Conclusions.
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INJOV
s Mainframes dominated, until - ==

PCs took over when
computers were extended to
the mass market.

J
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(IBM,1972) w9
(Apple, 1986)

* An operating system based
on windows had a crucial
Importance in the spread of
PCs.

e Easiness of use Is essential

3 for the mass market. =
(PhotosCom, 2008) (Nokia, 2007)



http://www.rodrigoghedin.com.br/wp-content/uploads/2007/10/windows-vista.jpg
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metrics that were orders of
magnitude below the current ones
(ZX Spectrum, 1982, 3.5 MHz,
16 kB, 0 GB).

« There iIs a race in wireless
systems between services made
available to users and data rates
made available by
phones/networks.

(Nadlne Meade 2000)


http://coisasdopassado.no.sapo.pt/timex1.jpg
http://www.nadinelmeade.com/pgs_for_graphics/detail_5.html
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1ML CiV
In the beginning, the goal was for W

faster cars.

J

» Then, cars evolved for increased
comfort and safety of passengers.

« Nowadays, cars are being sold for
energy efficiency.

« Speed Is no longer important! (Lexus, 2008)


http://current.com/http:/www.funstuffdaily.com/2010/03/15/funny-picture-of-the-day-car-evolution/
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INJQy - .
 In the beginning, bathing was

seldom, in rivers, or similar ways.

J

« Then bathtubs made their way, for
Individual bathing, initially with no
running water.

« These days, shower is taken daily,
Individually, by everyone.

* New hygiene references exist,

6 water is taken for granted, wasted. (hansarohe, 2014)
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« Terminals are varied, serving different usages and
services:

(techclones, 2013)

(tomsguide, 2013)


http://www.google.pt/url?sa=i&rct=j&q=screen+size+evolution+in+mobile+phones&source=images&cd=&cad=rja&docid=EKsSADIGhT60kM&tbnid=pDcRxghwFuOqYM:&ved=0CAUQjRw&url=http://blog.bigcircle.nl/2011/09/from-fridge-to-cutting-board/&ei=lHMXUeCiCq6X0QXphIC4Bg&bvm=bv.42080656,d.ZG4&psig=AFQjCNEXd3DqjwSS1Nk4Jl82DxUt-0lChQ&ust=1360577641654787
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» everyone will use one,
like a wrist watch today;

* they will carry your
personal RF SIM, which
will enable to use other
devices, appropriate to
other uses (in car, at
home, In the air plane, at

g the office, etc.)

eSS,

(Minority Report, 2002)
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[g8le)V;
~« The paperless society will have a huge impact on
networks:

 media will be consumed
In portable devices;

« daily commuters will
need a lot of information
on an instantaneous basis.

9 (musingsfrommedway, 2010)
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 Location based services are
being introduced these days,
upon user demand.

J

» The opposite way may be
Introduced, I.e., the
environment being aware that
the user Is present.

« Are we In danger of having a
situation similar to spam or
virus on mobile phones?

10


http://images.google.pt/imgres?imgurl=http://www.unwiredview.com/wp-content/uploads/2007/02/nokia-6110-navigator-35-hsdpa-phone-gps.jpg&imgrefurl=http://www.unwiredview.com/2007/02/13/nokia-6110-navigator-fully-functional-35g-hsdpa-phone-with-gps-navigation/&h=396&w=482&sz=39&hl=pt-PT&start=1&tbnid=Rx9v_1xpyfO8eM:&tbnh=106&tbnw=129&prev=/images?q=phone+gps&gbv=2&hl=pt-PT&sa=G
http://images.google.pt/imgres?imgurl=http://tatianna.zip.net/images/01.jpg&imgrefurl=http://tatianna.zip.net/arch2005-06-01_2005-06-30.html&h=300&w=450&sz=41&hl=pt-PT&start=161&tbnid=dHhQ6LWw4bxxnM:&tbnh=85&tbnw=127&prev=/images?q=minority+report&start=147&gbv=2&ndsp=21&hl=pt-PT&sa=N
http://www.spamsy.com/images/spam_blocker.jpg
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" e Today’s systems are based on a
person being the end user.

U

 Future systems must consider
machine-to-machine
communications as being,
potentially, more important.

(DHD, 1998)

 Sensor networks are emerging as
one of the “killer” network
structures of the future.

11
(SensorProd, 2007)


http://images.google.pt/imgres?imgurl=http://www.personal.psu.edu/users/w/f/wfs120/egee102_wfs/Refrigerator.jpg&imgrefurl=http://www.personal.psu.edu/users/w/f/wfs120/egee102_wfs/Water_Heaters_data.html&h=1500&w=1330&sz=449&hl=pt-PT&start=2&tbnid=UoygHOUvGnkMxM:&tbnh=150&tbnw=133&prev=/images?q=refrigerator&gbv=2&hl=pt-PT&sa=G
http://gallery.hd.org/_exhibits/food/supermarket-restocking-1-DHD.jpg
http://www.sensorprod.com/images/bodymapping_site_02.jpg
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e Today’s wireless systems are still -

very much used In the perspective
of “one size fits all”.

 We’re no longer in the era of
voice centric networks, hence,
service differentiation
should be used.

[AutomationClinc, 2013]
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http://www.google.pt/url?sa=i&rct=j&q=one+size+fits+all&source=images&cd=&cad=rja&docid=-zoOkxYSmGJ62M&tbnid=Wxpo3v7qzbIBnM:&ved=0CAUQjRw&url=http://automationclinic.com/blog/the-problem-with-one-size-fits-all-marketing/&ei=fTGqUfaAM-HN0QXx9YHADw&bvm=bv.47244034,d.ZGU&psig=AFQjCNGHMgfLTnlKmNcG-wl8fNDI9QY7Fg&ust=1370194639795482
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~«" Sharing of spectrum with other
systems:

e broadcast;

e radars:

amateur radio; [wikimedia, 2013]

emergency Services;
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http://www.google.pt/url?sa=i&rct=j&q=radars+airport&source=images&cd=&cad=rja&docid=RWx-7k_SlprjyM&tbnid=JGeIWWczRdmP1M:&ved=0CAUQjRw&url=http://commons.wikimedia.org/wiki/File:Heathrow_Airport_radar_tower_P1180333.jpg&ei=_z-qUd_dEYmY0AW5_oCIDg&bvm=bv.47244034,d.ZGU&psig=AFQjCNHuvaZdxZyzF8RJjQE-Wi2H9nrOtg&ust=1370198346292944
//upload.wikimedia.org/wikipedia/commons/2/2b/Ecrv-3.jpg
http://www.google.pt/url?sa=i&rct=j&q=broadcast+antennas&source=images&cd=&cad=rja&docid=Qnty5xBCzgDv3M&tbnid=xd9zf6YVZI11OM:&ved=0CAUQjRw&url=http://www.digitalhome.ca/forum/showthread.php?p=1184593&ei=8kCqUdbGF-b60gXU5YDYDQ&bvm=bv.47244034,d.ZGU&psig=AFQjCNHBXWtZy4CiW92DgReC8wV1UEs1wA&ust=1370198619851824
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(4WARD, 2010)
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 Cloud computing and networking will provide a

very efficient means to process and distribute
Information.

J

© @O

Router CloNe- NetInf
enabled node

(SAIL, 2010)
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e Networks will be virtualised at both the radio and

fixed components.

Physical
Infrastructure
Virtualization of Resources
(partitioning of physical infrastructure into “slices”)
Virtualized
Substrate

Provisioning of Virtual Networks
(on-demand instantiation of virtual networks

Virtual

Virtual Network

Network

Management of Virtial Networks

16 (AWARD, 2008)
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U

evolve to “self-

|
management”, i
coping with Distributed Tunable
Coﬁ]plgexity r':gf:iltotiiﬁg Hdgptation
(bringing “plug- (e
and-play” to TS
networks).
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(4WARD, 2009)
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« Technology development in the mobile and
wireless communications is allowing for a “new
world” In telecommunications.

« This area continues to present key challenges that
need to be addressed in R&D, in order to have
solutions for the problems of the future.

* The Internet of Things and Smart Cities appear as
an excellent opportunity to integrate technologies,
within and with other sectors.

18
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