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EXECUTIVE SUMMARY

The Future Irgrnet Public Private Partnership PP) is an initiative launched in 2011 that aims at
promoting the establishment of a Europé&ased Internet ecosystem for the growth of new and
innovative businesses. The-IFPP changed the landscape of European Raspavjects introducing

the notion of AProgrammeo, i.e. a group of pr oj
of projects adopting widely open innovation and stigrtacceleration mechanisms. The major
outcome of the FPPP programme thavill end in 2016 is the FIWARE ecosystean Open source

and Internebased platform, accompanied by an Open experimentation environmestipgaited by

a set of initiatives promoting the international adoption of the platform and the adoption fypstart
through an equityree acceleration programme.

After five years, FIWARE is moving the first steps out of the public funding, thanks to the
establishment of the FIWARE Foundation, grouping the major commercial providers of FIWARE
offerings(e.g. Atos,Engineering, Orange, and Telefonic@jhile this is a major step in the future of
FIWARE and EU Internebased ecosystems, the road ahead is still long and includes several
challenges, either technical or business related, for increasing the succesABRHE-4Nd keeping it

at the edge of Internet Open Innovation.

This deliverable summarizes the road mapping activities run withidNKS to scout important

future directions for FIWARE, in relation to technical and business challenges. The contents of the
deliverable are the results of an interactive process that involved different actors part of the FIWARE
ecosystem: technology experts, business experts, FIWARE technical leaders, FIWARE adopters and
S0 on.

As result of the road mapping process, the follgapnerequisites and priorities have been identified
for the future of FIWARE as Internet platform ecosystem:

1 Availability of broadband coverage in Europe No internetbased business will be ever
possible in areas where internet connectivity is still lbRib-average and 2020 targets.

1 Realisation of the legalconditions for a European-based internet ecosystemThe EU
digital market is still very fragmented in term of regulations, and this hindering the ability to
scale of EU internet platforms.

1 Reach and etention of the critical mass.More than 1000 statips and SMEsadopted
FIWARE, also thanks to the availability of equftge funding.In the next few months, the
momentum will be critical. Either the community will survive and increase his size thanks t
the improvements the platform and the ecosystem will have, or the whole ecosystem will fall
down.

1 Convergence with other EUwide initiatives. A number of new programmes, following the
success of the FPPPP programme, are starting in the last 12 moimitisiding a programme
on Big Data value and one 5G. Outcomes of FIWARE should be largely reused in those
programmes, both in term of technology, ecosystems, and best practises.

1 Inclusion of cutting edge technologies in the platform FIWARE needs to mainia its
novelty as way to distinguish from other platforms and compete with them. To do so, it needs
to always scout for the most promising technologies and include them as part of the platform:
e.g. Blockchains could be a great solution to provide novahséor trustful management of
distributed data in the Cloud.

Within the deliverablend its appenales the reader can find the above highiel corner stones as
part of the FIWARE future roadmap, and other more detailed to specific FIWARE technologies
and the components of its business ecosystem.
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INTRODUCTION

Looking into the future of technology and its potential uptake is a fundamental step vatentice
industryandeer yonebés | ife. The road to the vision at
is, however, a challenging path that requires significant efforts going beyond a single person and a
single vision, as it requires an undersiiag of the world as iturrently is and as it could become.

FIWARE initiative from the FPPP Programme, supported by the European Commission and the
most relevant industries in Europe, is expected to provide an ecosystem to stimulate-bas=det
innovation in the different business sectors. Similar initiatives are currently active in other countries
such as: US IGNITEN US; NewGeneration Netwod(NWGN) in Japan, etc.

Because of these various initiatives, fhd- ut u r e expression may meéanfitirent things to
different researchers and innovators around the world and providing a unifying definition is as
challenging as forecasting the future. Within the context of this document, we assume Fhatithe
Internet is theevolution of the Interné as we know it today to enable and support future scenarios
both in society and in the business world.

In this deliverable we provide roadmap othe forecasted evolution of the Future Internet considering
FIWARE as the platform to support that futurdeTcontent presented is based on i) the challenges
identified in previous project outputs (deliverables and white papers) and ii) their updates following
the outcome of the feedbacks received on the white pfjdrem the FWARE community The set

of open challenges, solutions and temporal evolution was classified into 5 areas, mapped to FIWARE
technology ChaptersMedia Internet Big Data Internet of Things Cloud Computing and
Communication Networks.

This documentis the fnal version of the FLINKS roadmap starting from the business and
technological challenges identified in the previous project outcomes, provides:

1 An overview of the roadmap for the evolution of the FIWARE technology. The overview
takes into consideratiocurrent technologies and highlights dependencies and relations across
key technology developments in the mentioned technology areas. The overview also
highlights dependencies on other fundamental innovation factors, such as availability of high
speed conectivity.

1 A short introduction of the FIWARE business vision and roadmap for the creation of a
European Future Internet Ecosystem. This introduction is complemented with a discussion of
the FIWARE value chain and fundamental levers for the realizatiagheoFIWARE vision.

Taking on from that discussion, this document presents current market trends in the adoption
of FIWARE technologies and potential future adoption markets.

1 A summary that includes a number of suggestions for the priorities to be covéredtie
evolution of FIWARE and, beyond that, in Future Intemsdated H2020 initiatives.

A set of more specific roadmaps covering each of the technology areas identified ambove
summarised in the document and with an extended version in the aphéxssdocument (and in the
FIWARE Mundus websit¢l]). All those technology specific roadmaps extend the general concepts
introduced in this deliverable and provide:

1 A discussion on the value chain and levers for the spéedffmology area;

1 An overview of current developments in the specific technology area in the context of
FIWARE;

1 https://usignite.org

2 http://forum.nwgn.jp/english/about/
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1 A roadmap for the evolution of FIWARE technologies in the given area, including priorities to
be covered in the short term within FIWARE;

1 A shot summary including suggestions for priorities related to the specific technology area to
be covered in Future Interreglated H2020 initiatives.

In addition, it is including the feedback we got in different workshops with experts, some of them with
techncal experts in each of the areas presented, and business experts. Opinion from the FIWARE
architects which wanted to contribute is also included in the technical section.

1.1  Background: why yet another roadmap?

Several different initiatives have been bwilbridwide around the Future Internet (FI). Some of them
take similar directions, but others focus more on specifie@s such as broadband infrastructures.
Furthermore, some adopted a -tbpwvn approach, while others a bottoqm one. Nowadays, after
morethan seven years of worldwide activities, it is time to consolidate the overall picture and build a
common understaiy of the potential leap ahead.

Such a leap should not only be driven by researchers worldwide, but also supported and promoted by
globalindustry players. To start the exercise leading to draw such a roadmap, we involved three of the
key industrial actors that pioneered and contributed to FIWARE (namely, TELEFONICA,
ENGINEERING and ORANGE) and a number of internationatriofch researchmstitutions leading,

or representing (as in the case of US IGNITE and NICT) innovation and research programmes on the
FI.

A spontaneous question that might arise, considering the availability of various roadmaps and more, is
AWhy do we needdnaype?td0 anot her r oa

First of all,to be effective, roadmaps need to beagate In this sense thEI-LINKS work aims at
providing the latest perspective on the overall business factors and technological trends that have a
crucial role in the Fl landscape and itaufigt evolution.

Secondly, the FIWARE initiative is nofinishing its third phase, which is a turniqpint in the path
from development to consolidation and uptake of research results into market depl(sgaaesults
from FI-IMPACT assessment inttp://www.fi-impact.el. In thisperspective, th&l-LINKS roadmap
aims at providing precigs insights into howfurther evolution of results achieved so far and
sustainable growth for the EU industries having investeghd still investing- in the FIWARE
approad can be pushed forward effectively

1.2  The ingredients of the roadmap

The FI-LINKS roadmap activity follows a lightweight iterative methodology inspired by the- well
established work by Phaal et al [3]. The Phaal et al methodology has been selected faintwo m
reasons: i) differently from other methodologies, it provides supfor roadmaps related to the
implementation of R&D programmes rather than being product oriented; and ii) the methodology is
flexible enough to accommodate the specific needs of FIB/Afach as the combination of business
and technology visions

Figure 1 presents the customizedPlan adopted in HLINKS. In this section we summarize the
relevant elements for this deliverable. The reader dantedeliverableD1.1 for further details.
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D1.3: FFLINKS Roadmap v2.0 and specific focus releases

Workshop 1 -

* Gap analysis
e Prioritization

Challenges
identification

Planning

Workshop 2 —

Draft Map

Map &

Survey Results

Challenges
validation

FI-LINKS

Linking FI Globally

* Technology drivers
* Market / business drivers

* Global landscape analysis

* Market/Business and
technology relations

* Strategy for collaboration

* Revision

* Technology solutions
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Draft Roadmap

Roadmap
Charting

Figure 1: FI-LINKS Customized-Plan approach

* Milestones

¢ Dependencies

* Required resources

* Potential action plan
 Plan for the next cycle

The first workshop was run by internal experts and led to the identification of a number of challenges
or drivers - that havea high clanceto drive the innovation, either from a technological or
market/business perspective; the proposed challemnges thenfiltered by importance and mapped

into the different technological

areas (e.g. Cloud Computing,

Big Data,

etc.) and the

relationshig/dependencies across challengese analysed and detailed. The main outcome of the
workshop exercise was a set of conceptual maps presenting: (i) the relations between market drivers
and technology drivers; (ii) the swbhallenges for each macro challefigchnology driver; and (iii)

the relationships between challenges within the same technology area or across technology areas (see

Figure5).

Internal Expert Name Expertise Field

Federico Alvarez

Networks and Internet Media

Fabio Antonelli

Internet Media

Federico M. FacgaSilvio Cretti

Cloud Computing and service engineerin

Estanislao Fernandez

Big Data

Raffaele Giaffreda

Sensor networks and Internet of Things

Jose Gonzalez

Networks

Eunah Kim

Internet of Things and Netwks
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Timo Lahnalampi Market and business analysis

Elio Salvadori Networks

Table 1: List of Internal Experts

The second workshop focused on the validation of the work done with the help-té\égbxperts
(see the list iMable2). The outcomavasformulated as a report including a discussion of the global
context (summarized ideliverable D1.1) and revised visual map accompanied by a description of
the challenges.

Alberto LeonGarcia, Scientific Director of | University of Toronto Canada
the NSERC Strategic Network for Smart | http://www.utoronto.ca
Applications on Virtual Infrastructures
(SAVI)

Heeyoung Jung, Chair of Network Workin¢ Electonics and Telecommunications Korea
Group at ETRI Research Institute (ETR)
https://www.etri.re.kr/eng

Nozomu Nishinaga, Director of NWGN National Institute of Information and| Japan
Laboratory at NICT Communication Technology (NICF)
http://www.nict.go.jp/en

Glenn Rcart, CTO at US Ignite US Ignite- https://usignite.org USA

Table2: List of International Experts involved in the ® Roadmapping Workshop in the first year of the
project.

Following the second workshop, the roadmap was readdg hared with a wider audience and was
presented at different events to collect informal feedback from other relevant players and initiatives.
An example of such an activity was the FIRE Experimental Platforms Concertation meeting held in
Net Futures 208, where another two roadmaps were taken into consideration; both FIRE and 5G
visions. In addition, the first roadmap was presented in a workshop with the rest ofRR€ EISAs

and the RIMPACT project accepted to check and provide comnieffiise commets were mainly
regarding the alignment with the-PPP in terms of the business perspective and offered some reports
to help in that part.

The third workshop, held in April 2015, focused on analysing the feedback received and on discussing
their applicatbn to the roadmap. From the above inputs, the discussion during the workshop aimed at
identifying a list of potential technology solutions to the challenges, ranking the solutions according to
the market drivers and trying to harmonize the results of xbecise into a summary vision for the
roadmap. The outcome of the workshop is the draft roadmap presented in this deliverable.

The fourth workshop focused on the validation and the discussion of the draft roadmap with subject

3 FIRE Concertation Meetindnttp://www.ictfire.eu/events/pastvents/fireconcertatioameeting.html

4 http://ffi-impact.net
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matter external experts (s€able3). This deliverable incorporates the results of the discussion held in
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the 4" workshop; to incorporate such feedback, the deliverable was postponed until the end of July

2015.

George Wright

Internet Media

Alexander Gluhak

Internet of Things

Intel

Lutz Schubert

Cloud Computing

University of

Ulm
Stuart Campbell Big Data TIE Kinetix
Richard Stevens Market and business analysis IDC
Diego Lopez Network Telefonica

Table 3: List of subject matter experts invited faith Roadmapping Workshop.

During the second year of the-EINKS project, the different roadmaps have been open for public

feedbacks, and validated by the FIWARE Chapter Arctstand, finally, an additional workshop with
only business experts was held o' 2@ril 2016.

Rlchard Stevens

Market and business analysis

Angelo Giuliana

Market and business analysis

EIT Digital

Susanne Kloerer

Market and business analysis

EIT Digital

Table4: List of subject matter experts invited forth Roadmapping Workshop.

1.3  Results of the ifth workshop and evolution of the roadmap

The result of the ifth workshop was a seriesf secommendations and actions towards the

improvement of théusiness related aspects of thadmap.

The following bullets highlights the most relevant suggestions categorised hy topic

9 Standardization: the document is essentially an -la% analysis, whe it should be a

Aiforward

ooki

ngo anal ysi s.

For exampl e,

t h

further on. Therefore, the idea is to better specify vertical market sectors and to identify the

existing standards for these. What comes aunfthe discussion, is that FIWARE has done

5 Diego Lopez could not attend the workshop, but healstisdy contributed as valuable expert to theisen and

enhancement of this document
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much to little w.r.t. standards. Also, the work done by FIWARE so far has not been properly
disseminated, and there is no such thing as roadmap for standards yet. What needs to be done
is to make standards to lmeoe an active part of the Workprogramme for all the organisations
involved in FIWARE.

1 Regulation: Regulation is technologglependent and in some caséike Big DataPrivacy &
Security of information, health and safetif comes down to people. Theredotthe approach
to regulation roadmap has to be bottom instead of toglown. In addition, regulation is
dependent on each specific country, and this impacts, for example, on the distribution and
localisation of data (in the case of data hosting anddobaumputing). For example, it can be
the case that data has to be maintained in the specific country generating the data, while
computation capacity could instead be moved outside, however, data shall need to remain
within the specific country. For examplihe Bockchain technology allows data to be spread
all over the countries but no one seems to care for the impact of the regulatory aspect of
having such data dnall over o. It seems that,
respect to real gulation efforts. In other words, the document provides an obsolete view on
these issues, and regulation tends to lack behind the actual deployment of FIWARE
technologies, in the end. In addition, regulation efforts at EU level should not provide
overregudtion, as it now seems to be, but should provide a coherent regulatory framework.

9 Critical Mass: The document does not clarify the pressing need for FIWARE to have a
business vision for the technology proposed. The first question a CIO asks beforagadopti
any new technology will always b&who is using ib. If the answer is none, FIWARE will
end up expiring. From this consideration, it derives that FIWARE needs to be not only a
innovation enabler, but especially a business ecosystem enabler. @nitisalis therefore
crucial in order to guarantee that FIWARE is moving and impacting also at business level, and
not only at a technological level.

T Awareness:lt is not clear in the document how FIWARE is planning to raise awareness,
reach a critical massnd build a relevant ecosystem, including a proper dissemination and
communication plan.

1 Investment Investors invest in ideas and not in technologies, and investors are interested in
the verticals: FIWARE should be no exception to this market rule,asghtocess should be
clarified in the document. In the document is also missing the analysis of where the current
investment is going, as well as the prediction of where the investment trends will go to (in
particular, what needs to be specified is to ad#o vertical areas where financing is
appropriate).

1 Sustainability: The effort has been made as 985 SMEs / startups have already adopted
FIWARE (sustainability). In order to continue on this roadmap, the FIWARE Foundation has
been established (Note: FIWAREoundation needs to be described in the document).
FIWARE Foundation will address key issues such as alliances, targeted market, sales model,
and so on. It can be noted and reported in the document that the sustainability of FIWARE
platform is, in fact, esured by the sustainability of the business adopters themselves.
Therefore, FI WARE sustainability shall rel
model

i IPRs & Tech Transfer. In the foundation, the issue is being addressed. However, the
document sbuld focus more on IPR from the Generic Enablers and Service Enablers point of
view. The document should describe more in detail the services provides by the Foundation, in
terms of IPRs.

1 Research & Innovation: How fast is FIWARE able to adapt or to indkithings that are
coming out from other developers and organisations? In the document we should be able to
answer to this question. There should be investment for FIWARE to adopt new and emerging
trends and technologies for the Future Internet. R&l shbubddv er age on singl e
i nvest ment s, for example when responding t
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public sector shall i ssue i nvestments requi
be provided by research & innovatiah corporate level, always in an open innovation view
with respect to FIWARE technology.

I Short and Long term markets impacted by Ft It has been reported in the discussion that,
just because there has been availability FIWARE budget, one organisatiovedchirding
for 9 proposals in phase 3. In some cases, people set up different companies with same email,
and maybe same business idea. In addition to clarify this issue, the document should clarify
the fact that, currently, the process is still in thekeatvalidation phase, instead of in a market
adoption phase. This aspect is also linked to awareness and critical mass adoption, in fact,
without accounting for these two key performance indicators, FIWARE cannot claim to be
having real market success. Téfere, the document should introduce KPI with respect to the
FIWARE adoption by the market. For example, revenues, jobs created, or perhaps simply the
survival rate of the sufjrantees as compared to the survival rate in other programmes and in
"the wild". For example, there is a higher mortality rate of sipd than in the wild, perhaps
because many proposers are simply there for the budget, and not because theyum® start
that would have invested anyway. Also, there is surely a number of publinduhgdroject
spammers as well.

The FILINKS team tried to address as much as possible the comments received by business experts.
Nevertheless, it is worth noticing that several of the comments pertains more the status quo of
FIWARE initiative rather thamoadmap by FLINKS as such.
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FIWARE

FIWARE was launched in 2011 aspublicprivate initiative aiming at creating an open ecosystem
based on Internet technologies to stimulate innovatiothénEuropean industry. The European
Commission through the Fragwork Programme ¥ was the major supporter tife initiative.Since

then, the different efforts around has led to form what is today: an open, sustainable and global
community(cf. jError! No se encuentra el origen de la referenci, where multiple stakeholders

from theacademia, industry, entrepreneurs and public authorities interact with each other.

WHAT DOES FIWARE OFFER?

FIWARE Ops is the suite of tools that wiill ease
the creation and operation of FIWARE instances
based on the federation of FIWARE nodes. Ik has

n | FIwHRE Lob been used to build and to suppert the expansion
. of FILARE Lob workduwide.

Set of components (Generic

shared Functions serving multiple
use cases in vorious sex

ore availoble ond ready to use in the
FIARE Catologue.

But FIWARE is only the first step to the future of
your project, we need you to join us and be part
of the new digital revolution that is coming!

80, Dpiiente Welcome to FIWARE -
Welcome to progress e

-
D
|
=

o O 20
—

Figure 2: Infographic presenting the FIWARE Offer
The main pillars of such ecosystem are:

1 FIWARE platform provides a rathersimple yet powerful set of APIs (Application
Programming Interfaces) that ease the development of Smart Applications in multiple vertical
sectors. The specifications of these APIs mrelic and royalty-free. Besides, aopen
source reference implementation of each of the FIWRE components is publicly
available so that multiple FIWARE providers can emerge faster in the market with-adstv
proposition.
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i FIWARE Lab is a sandbox environment where entrepreneurs and developers interested to

experiment FIWARE technology can playthvit for fre€f. The Labalsohostssensors and the
associate@@pen Data published by European cities and other organizations.

i FIWARE Acceleration Programme aims at promoting thetake up of FIWARE
technologiesamong solution integrators and applicatiorvalepers,with special focus on
SMEs and startups. Linked to this program, the EU launched ambitious campaign in

September 2014 mobilizing 80MUO to support

innovative applications based on FIWARE. Similar programmes may be defined in other

regions.Success storiean be found awvww.fiware.org/success_stories

1 FIWARE Mundus, initiative designed to bring coverage toig effort engaging local ICT
players and domain stakeholders, and eventually liaising with local governmentis
different parts of the world, including North America, Latin America, Africa and Asia.

1 FIWARE Ops is a set of tools that ease the deploymeatus and operation of FIWARE
instances. FIWARE Ops is the tool used todyuilperate and expand the FIWARE Lab.

1 FIWARE Academy is thee-learning platform offering insights on the usage of the FIWARE
platform.

The FIWARE Foundation is the legal independeriiody that from 2016 will provide shared
resources thelp achieve the FIWARE Mission

Afito build an open sustainable ecosyst e

royalty -free and implementationdriven software platform standards
that will ease the development of Smart Appliat i ons in multiople

The Foundation will empowgepromote augmentprotectandvalidate theFIWARE technologies and
support the Communityround, including users, developers and the entire ecosystem.

2.1 FIWARE Technology

The cornerstone of the FIWAREEchnology is the Generic Enablers (GEs)ijch library ofpublic,
royalty-free and open sour@®mponentghat allow developers to put into effect functionalities such
as the connection to the Internet of Things or Big Data analysis, making programmothgeasier.
These componensffer a number of generglurpose functions, offered through weéfined APls,
easing development of smart applications in multiple sectors.

The Generic Enablers are organized imain technology domains (call€&hapter$ andan extensive
description of each one is available through the FIWARE Catalbgue

6 Commerciabffers of the FIWARE Lab, offering FIWARE GEs and different level of SLA, will go live during 2016.

7 http://cataloge.fiware.org/
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Single User Portal

HORIZON

DASHBOARD

GLANCE NEUTRON CINDER

openstack

CLOUD SOFTWARE
COMPUTE

Figure 3: An overview of FIWARE platform as a cloud based ecosystem.

1 The Cloud hostingthat provides functionalities to provision and orchestsstevices in an
OpenStackbased Cloud.

1 The data/context managemettiat facilitates the management of data at large scale, from
collection to publication and analysis based on Apache Hia@mopNGS]1 standard.

1 Theapplication and service delivery framewdhat allows the c@reation, publication and
consumption of Welbbased services and applications.

1 Theinterface to the networks and devidbat facilitates interaction between applications and
network capabilities.

1 The securitythat provides solutions tdeliver trustworthy services based on OAdthend
XACML *technologies.

1 Thelnternet of Thingshat enables the management of smart devices linking them to data and
context management solutions.

1 The advanced web interfacethat allow the development of 3Dnhé Augmented Reality
services.

On top of these basic technologies, a number of vertical platform have been developed in the context
of Smart Media Ifttp://mediafi.orgy, Transport and Logisticshitp://www.fispace.ey E-Health
(https://www.fistar.ety, Smart Energy Hitp://www.finesce.ey and Smart Factories
(http:/www.fitmanfi.eu). Contrary to the FIWARE official platform, not all the softwdwe the
verticals(including Enablers) is Open Source.

8 http://hadoop.apache.org

9 http://technical.openmobilealliancegdt echnical/technicahformation/releas@rogram/currenteleases/ngsi1-0

10 http://oauth.net/2/
11 http://docs.oasispen.org/xacml/3 Bacmk3.0-corespecos-en.html
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2.2 FIWARE Lab

As abovementioned,FIWARE Lab'? is a noncommercial sandbox environment where innovation
and experimentain based on FIWARE technologies take place. Entrepreneurs and individuals can
test FIWARE technologiess well as their applicationen FIWARE Labcloudbased resourceas

well asexploiting Open Data published by cities and other organizations. FIWARESs deployed

over a geographically distributed network of federated FIWARE Lab nodes. Each FIWARE Lab node
maps to one (or a network afata centreson top of which an OpenStack instance has been deployed
which has been federated and configured adVMARE Lab node (Cloud region) operated by a
concrete organizationNonetheless, theodes are not only providingloud resources. They also
represent a local entigoint to supporand pronote access to FIWARE technology.

As of today, FIWARE Lab consistd @6 nodes providind3300+ cores12TB+ RAM, 750TB+ HD

and with around 6800 userfhese nodes are mainly located in European infrastructures, plus one
running in Brazil and another one in Mexico. Such international engagement is progressing through
the eforts of FIWARE Mundus, and some oth&orldwide communities have expressed willingness

to proceed with the installation (e.g. the Portland State University in Portland®)USA

For more information on FIWARE, svinvite the interested readers to visit tH&/ARE web sité*
and wiki®.

% Fl Lab

And more to come...

Figure 4: FIWARE Lab Map

12 http://lab.fiware.org

BNew Portland State s mart htps:/mwwwiiwdresom/ndws/mewartlanddtatesntarscityk i n d i
lab-first-of-its-kind-in-the-us/

14 hitp://www.fiware.org

15 http://wiki.fiware.org
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FUTURE INTERNET TECHNOLOGY ROADMAP

Following the organization of FIWARE technologies, the roadmap is organized around five core
technological areas for the Future Internet redeand innovation activities: Cloud Computing, Big

Data, Internet of Things, Media Internet and Communication Networks. In the previous white paper
iMap of technology and busi nel[24, diftefers thhllenges avere f o r
identified, interlinked and related BWARE Enablers.

The identified challenges consider only the elements and aspects which are contributing to the Future
Internet following a holistic approach, considering chalkeng/hich may have implications on each

ot her (e. g. at the ACommunication Networkso d
Software Defined Networ ks, which have implicat
the research that is done thre physical network layer since, although it may be correlated to larger
capacity and higher speed, it is something which can be considered as a general challenge of the
networki and covered in other roadmaps such as the 5G roadmap).

In this document wdollow on from the discussion of challenges to identify concrete technological
solutions (i.e. a technological roadmap) that, in relation to FIWARE, can support the resolution of the
mentioned challenges.

Before looking into the roadmaps, for the convaoe of the reader, we summarize the challenges
considered as most relevant and their relationshipigpire5).

Figure 5: Map of the main challenges for the Future Internet Innovation programme eindadtations
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